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fractionation  and  dephlegmation  of  —  (Pj     ...      501a* 
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Alway,  F.  J.,  and  others.     Soils;  Direct  determination  of 

*eopic  coefficient  of  15a 

Amadori,  M.     Bismuth  tellurides         578a 
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H.  8 47a,  724a 

American    Linseed    Co.    See   Schaub,    J 330a 

American    Magnesium  Corporation.    See  Seward,  G.   O.      272a 
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Andrews,  0.  E.  p-Cymeue;  Nitration  of .  Mono- 
nit  rocymene             486* 
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Anfllogoff,  N.  A.     British  Association  of  Chemists;  Dis- 
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Anfilogoff.     Lubricating  oils;  Relation  between  visoosity 
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Auer   Ges.    Sec  Deutsche  Gasgliihlicht  A.-G. 

Auerbach,   E.    See   Panchaud,   L 

Augspurger,    L.    See    Wallach,   O 

August,  J.  R.  C,  and  H.  Y.  Hooson.  Furnaces ; 
Regenerative (P)     

Augustine,   C.   E.    See   Kreisinger,   H 328a, 

Auld,  S.  J.  M.    Gas  warfare;  Methods  of  

Austin,  J.  H.    See   Cullcn,  G.    E 

Avery,    W.    and    T.,    Ltd.,    and    E.    A.    Allcut.    Impact 

testing  machine    (PJ        

and  J.  Dobson.    Hardness    testing   machines   (PJ   ... 

Axelrad,  S.  Wool-fat  (lanolinj  substitute,  and  prepara- 
tion   of  cetyl    alcohol      

Astell,   F.   0.    Fuels;   Liquid  {P)         

Aylsworth,  A.  M.,  and  Savings  Investment  and  Trust 
Co.    Organic  chemical   reactions;   Apparatus  for 

performing   (PJ       

Organic  chemical  reactions;  Process  of  effecting 

(PJ         

Phenol;  Production  of  (PJ     

See  Aylsworth,   J.   W.  

Aylsworth,  J.  W.,  and  Condensite  Co.  of  America. 
Fractional  distillation  and  condensation ;  Process 

and  apparatus  for  (P)     141a 

Plastic   compositions    (P)      775a* 

and   others.    Benzenessulphonic    acid    and    alkali   ben- 

zenesulphonate ;  Production  of  (P)     296a 

Avres,    E.   B.,   and   Philadelphia   Textile   Machinery   Co. 

Dryer  for  bricks  (PJ        209a 

Ayres,  E.  E.,  jun.,  and  Sharpies  Specialty  Co.  "  Foots  " 
or    soap-stock ;    Recovery    of    neutral    oils     from 

(T)  64a 
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Baars,  E.  S.  H.    See  Richer,  W\  A 230a 

Babcoek  and  Wilcox  Co.     See  Heaton,  H.  C 198a 

See   Jacobus,   D.    S 198a 

Babington,  F.  W-,  and  others.    Dextrin  and  related  starch 

products :  Examination  of  commercial  ...  257t 

Bachnarach,  A.  L.     Cari/vd'endron  ortnocense  seeds      242r,  553a 

Jessina  polycarjm;  Fatty  oil  of 242n,  553a 

Bachmann,    F.    M.    Spices ;    Use   of    micro-organisms    to 

determine  the  preservative  value  of 190a 

Bachmann,  W.     Sec  Zsigmondy,  R 453a 

Backhaus,  A.  A.,  and  U.S.  Industrial  Alcohol  Co.    Liquid 

fuel   (P)          539a 

Backheiu-r,  M.     Basic  Bessemer  steel  process ;  Influence 

of  badly  burnt  lime  in  the  547a 

Bacon,  J.  W.    See  Hunter,  M.  A 424a 

Bacon,  N.  T.    Retting  flax  and  other  fibres ;  Method  and 

apparatus  for  (PJ     264a 

Bader,  A.     See  Vortmann,  G 211a 

Bader,  W.,  and  Levinstein,  Ltd.     /j-Aminobenzoic  acid; 
Production  of  aminoalkylesters  and   alkylamino- 

alkyl  esters  of  (PJ              4a 

Badger,  E.  B.,  and  Sons  Co.     See  Robinson.  C.  S.        ...  231a 
Badische  Anilin  und  Soda  Fabrik.     Alkali  metals;  Pro- 
cess and  apparatus  for  producing by  electro- 
lysis (P)         272a 

Ammonia;    Purifying  (PJ       303a* 

Anthracene  dyes;  Manufacture  of  (PJ     764a* 

Anthracene  vat  dyes ;  Bluish-green  and  process 

of  making  them    (P)       145a* 

Anthracene  vat  dyes  and  process  of  making  them  (PJ  502a* 

Caoutchouc;  Treating  products  resembling  (PJ  66a 

Chromium  compounds  of  azo  dyes  (PJ     408a* 

Detergents  from  aromatic  synthetic  tannins,  etc.  (P)  382a 

Diary!  sulphites;  Production  of  (P)         486a 

Fertiliser  and  fertilising   (Pj         777a 

Glue  or  gelatin ;  Manufacture  of  substances  capable 

of  preoipitating  (PJ         520a 
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Badische  Anilin  tind  Soda  Fabrik— sent. 

Bydrogenation  and  dehydrogcnntion  of  onrbon  oom- 

pouDds  (P)     

M. thane;   Manufacture  of  (P)  

Moke]  oataiytle  agent  (P) 

Tanning  <P)         15a. 

Tanning  agents;   Kfmufaotura  of  (P)     ...     188a* 

Tanning  agents;  Manufacture  of   water  soluble  con- 
densation products  of  the  naphthalene  scries  for 

use  as  (P)       

Tanning  animal  hides  (PJ     477a, 

Tanning  and  manufacture  of  tanning  agents  (P)   ... 
Tungsten  nnd  nitrogen  ;  Manufacture  of  compounds 

containing  (P)         

Urea;  Manufacture  of  (PJ     

Baekeland    L.  F.,  and  General  Moulding 

articles;  Prooess  of (P) 

Phenolio   condensation    products;    Composition     con- 
taining    (P)     

Bagley,  C.  H.  F.    Open-hearth  furnnce  design;  Principles 

Open-hearth   steel   furnaces;   Removing  molten    sing 
from  by  means  of  air  or  steam  blast  (P)  ... 

Bagley,  I).    Coke-oven!  ;  Regenerative (PJ     

Regenerators   for  ooke  ovens   or   analogous   devices; 
Multiple (PJ 

Boglinrdi.  F.     Annealing   high-speed  steel  (P)     

Bngot.  W.  J.,  and  The  Stanley  Works.     Furnace  (P)     ... 

Bagshawe,  C.  R.     Borio  acid;  Ignition  of  

Baier.   F.      See   Baier.   I,.    F 

Baier,     L.    F.    and    F.      Dryer ; 
(P)  

Bailey,  O.  E.     See  Kennedy,  W 

Bailey,  I,.  H.     See  lie  Here,  J. 

Bailey,  T.  L.     Tinplate.  Manufacture  of  —  ...        92b, 

Baillio,  O.,  and  Jsco  Chemical  Co.    Carbon  tetrachloride ; 

Prooess  of   making  from   carbon  bisulphide 

and  chlorine  (PJ     

Carbon    tetrachloride ;     Process    of    separating  

,  from  other  compounds   (PJ      

Bailly,  M.  V.    See  Pcrreur-Lloyd,  M 

Baily,  T.  F.,  and  others.  Klectrio  furnaces  ;  Phase  dis- 
tribution for  (PJ     

Eleotrio  melting  furnace  (PJ         

Bain,  J.  W.  Canadian  War  Mission  at  Washington  and 
Canadian  industry  

Bains,  T.  M.,  jun.    See  Jones,  D.  B 

Bair.  J.  H.,  nnd  I,.  H.  Taylor,  jun.  Centrifugal  sepa- 
rator (P>     :     

Baird.  D.     Glass  industry  after  the  war     

and    General    Chemical*  Co.       Shaft    for    roasting    fur- 
naces (P)        

Baker.  F.     .See  Nathan,  F.  L 

Baker,  H.     Ammonium  chloride ;  Recovery  of  from 

ammoniacal  liquor,   with  extraction  of  cyanides 

and  other  valuable  products   (PJ      88a, 

Baker,  H.  G.,  and  R.   T.   Smith.      Darwinia ;   Essential 

oils    of  

Baker,  J.  C,  and  L.  L.  Ton  Slykc.  Electrometrio  titra- 
tions of  solutions  containing  proteins        

See  Van  Slykc,  L.  L 526a, 

Baker,  J.  L.,  and  H.  F.  E.  Hulton.  Chestnuts  ;  Analy- 
tical examination  of  sweet  

Cocoa    and    caoao    products ;     Estimation    of    shell 

in  173b, 

"  Cocon  teas  ";  Analysis  of 173n, 

Hops;  Dried  spent  

Baker,  M..H.    Ore  concentrating  or  slimes  tables  (Pj  ... 

Baker,  T.     Steel;  Oases  occluded  in  

Baker,  T.  T.    See  Heyl,  G.  E 

Balareff,  D.     Alkali   phosphates ;   Reaction  between  

ana  magnesium  chloride  

Metaphosphoric   acid;   Thermal   dissociation   of  

Phosphoric  acid  ;  Determination  of as  magnesium 

pyrophosphate  109a, 

Phosphoric  acid  ;  Determination  of as  magnesium 

pyrophosphate.         Magnesium      tctra-ammonium 

diphosphate  

Balderston,  L.,  and  W.  K.  Alsop.    Leather;  Extractor  for 

water-soluble  matter  in  

Baldwin,  M.  E.    Sec  Thomas,  A    W 434a, 

Balke,  C.  W.    See  Kramers,  H.  C 

See  Wadsworth 
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Ball  Bros.   Glass  Manufacturing  Co. 
F.  I,.  O 


Use  of  lime   water   in    preparation  of 


Balland.    Bread ; 

war  

Palm  oil  ;   Rapid  hydrolysis  of  

Wheat;  Substitutes  for  in  war  bread      

Balls,  W.   I..     Cotton  trade;   Some  instances  of  applied 

science  in  the  

Balsam,  H.  M.     Water-gas;   Production  of 


488a 

343a 
555a 
300a 

623a 

525a 

774a 
387a 


tinnous  vertical  retorts 
Baltimore  Process  Co.    See  Straus,   A.    I..   . 

Baltin,  O.     Zinc;  Process  for  production  of 
See  Kohler,  R 


-  in  con- 
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143a 
558a 

426a 
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Baly,  E.  C.  0.    Absorption  and  phosphorescence 171b 

Bamberger,  M.,  and  H.  von  Klimburg.     Resins;  Exuda- 
tion    158a 

Barnburg.  O.    Grinding  machines   (P)  197a 

Bamneld,    v    B.    Case-hardening  (PJ 658a 

Bancroft,  W.  1).    Contact  catalysis.     False  equilibria  ...      173a 

Banks,  W.    see  rietoher,  Russell,  and  Co 177a,  200a 

Bannister,  *'.   0".        koid-resisting   iron  and   its   uses  in 

ahamiosj  plant.    Discussion      91t 

Baragiola,  \\ .  I.     Wine;  Removal  of  acidity  of  by 

om  of  potnssium  tartrate  779a 

Barber,   0,   F.,  and    1*.   It.   Barker.     Tannage  of   hides   in 
one-bath   ohrome   liquors;   Alteration  of  basicity 

during  

Barber,  T.    W.      Fatty    and    other    inattrrs  ;    Recovery    of 

from  liquids    (P)      

Barber  Asphalt  Paving  Co.    See  Fraser,  W.  M 

Barbet,  E..  ct  Fils  et  Cie.  Distilling  alcoholio  liquors 
and  the.  like  in  multiple  effeoi    (PJ  ...    482a», 

Ether    and    alcohol    vapours     contained    in    air     of 

fuctories ;  Recovery  of  (PJ  45a 

Evaporating  plant;  Apparatus  for  producing  and 
maintaining  a  variable  determined  level  of  liquid 

in (PJ     

Rectification    apparatus ;     Cooling     plates    for     

(P)         ...         197a, 

Rectification  of  fermented  musts  methyl  alcohol,  and 
other  liquids  ;  Process  and  apparatus  for (P) 

Barclay,  A.     Leather;  Manufacture  of (PJ     

Bardenheuer,  P.  Carbon  steels ;  Critical  points  of 
pure  

Bardey,  II.     Wood;  Preservation  of  (PJ         

Barfield,  E.  P.     See  Wild,  L.  W.  153a,  154a, 

Barger,  G.        Morphol   (3.4-dihydroxyphenanthrene)   and 

3.4-phenanthrnquinoue  ;  Synthesis  of 

Poisons  and  drugs  of  animal  origin       

and   W.   W.    Starling.    Iodine;    Blue    adsorption   com- 
pounds of  

Barker,  B.  T.  P.     Cider  apple  jelly     

Barker,  H.  H.  Radium;  The  bisulphate  method  of  deter- 
mining   

Barker,  M.  F.    See  Fox,  J.  J 265t, 

Barker,  P.  R.    See  Barber,  C.  F 

Barkley,  J.  F.    See  Kreisinger,  H 

Barlow,  J.  E.    See  Christensen,  N.  C.  

Barnes,  E.  A.  Nitrated  product  and  process  of  making 
same  (PJ         

Barnes,  J.,  and  S.  R.  Scybold.  Glass ;  Apparatus  for 
making  sheet (PJ     

Barnes,  W.  H.     See  Huntington,  F 

Barnett,  il„  nnd  L.  Burgess.      Alumina  ;  Production  of 

Aluminium  nitride;  Production  of (P)     

Aluminium   sulphate  ;   Production  of  from  solu- 
tions of  aluminium  sulphate  containing  iron  (P) 
See  Standard  Oil  Co 

Barnett,  S.  R.    Fats;  Method  of  super-refining  (PJ 

Barr,  A.  D.     Ferments  and  process  of  making  same  (P) 

Barr,  R.  I.     See  Cobb,  B.  G 

Barrett  Co.    See  Dmk-e,  F.  E. 

See  Downs,  C.  R.        

See  Griffin,  E.  G 

Barringer,  D.  M.  Magnetic  iron  ore;  Separation  of  — — 
from  associated  non-magnetic  or  feebly  magnetic 
minerals   (PJ  

Barrowcliff,  M.    Hcvca  latex  ;  Theory  of  the  coagulation 

of  48t, 

Rubber;  Preparation  of  "  standard  "  plantation . 

A  new  method  of  coagulation  

Barrs,  C.  E.    Aluminium  alloys  and  metallic  aluminium  ; 

Analysis  of  .     Discussion 

Aluminium;  Inhibitory  effects  of  water  on  inter- 
action of  fatty  acids,  phenols,  and  alcohols  and 
.     Discussion     

Barrus,  G.  H.,  and  International  Paper  Co.  Drying 
cylinders;  Testing  attachment  for  steam-heated 
(P)  

Barry,  J.     Sec  Barry,  Ostlere,  and  Shepherd,  Ltd.     ... 

Barry,  Ostlere,  and  Shepherd,  Ltd.,  and  J.  Barry.  Lin- 
seed   'I    tatty  acids:  Treatment  of  (PJ 

Barstow,  E.  O.,  and  Dow  Chemical  Co.  Brine  containing 
calcium    and   magnesium   chlorides;     Method    of 

trenting (PJ 

and  T.  Griswold,  jun.     Volatile  constituents;  Method 
of  separating  (PJ     

Bart,  H.  Sterilising  animal  and  vegetable  products,  and 
preparation  of  inoculating  substances  or  vaccines 
(P)         106a 

Bartel,  P.     Fritted  glazes;  Solubility  of  lead  in  ... 

Bartelt,  F.  L.  Cleansing  of  linen,  woollen,  cotton,  and 
other  goods   (PJ      

Barth,  K.  E.,  and  Bcrlin-Anhaltische  Maschinenbau 
A.-G.  Vapours  of  volatile  liquids  ;  Process  for 
recovering  (PJ  
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Bartlett,  H.  A.    Gas  producers,  cupola  furnaces,  and  the 

like;  Construction  of  (Pj  456a 

Bartlett   and   Snow   Co..   C.   O.    Percolators   for   use  in 

extracting  oil  from  garbage  by  solvents  (Pj     ...      129a 

Barton,  L.  E.,  and  H.  A.  Gardner.     Rubber  products  ; 

Manufacture  of (P)  14a 

and  Titanium  Alloy  Manufacturing  Co.  Titanium 
oxide  paint  and  pigment  and  prooess  of  making 
same  (P)        131a* 

Baskerville,   C.  and  Baskerville  Processes   Corporation. 

Oils;  Process  of  refining  saponifiable  (P)   ...        64a* 

Baskerville  Processes  Corporation.     See  BaskerTille,  C.        64a* 

Basset,  L.  P.    Ores ;  Process  and  apparatus  for  treating 

—  in  the  blast  furnace  (P) 771a 

Sodium  sulphate;  Manufacture  of  (P)     767  a« 

Bates,  W.  R.    See  Walker,  H.  R.  L 458a 

Batson,  R.  G.  C.  Hardness  of  metals ;  Value  of  the  in- 
dentation method  in  the  determination  of ...      703a 

Batten,  L.,  and  H.  W.  Bywaters.  Cocoa  butter;  Occur- 
rence of  mould  in  242t 

Bau,  A.    Hop  extracts  ;  Coloration  of 524a 

Oxalio  acid  in  beer,  wine,  etc. ;  Determination  of 524a 

Oxalio  acid ;   Separation   of  from  tartaric  acid      671a 

Baudisch,  0\     Acetol ;  Reaction  of  672a 

Nitrites ;  Iron  and  oxygen  as  necessary  agent9  for 
reduction  of  alkali  by  auto-oxidisable  com- 
pounds                   556a 

Bauer,  H.    Naphthenic  acids  ;  Preparation  of  technically 

pure  (PJ         330a 

Bauer,  0.      Colouring   matter   soluble    in    ammonia    and 

water;  Manufacture  of  (P)        407a 

Bauer,  W.,  and  others.  Indigoid  vat  dves;  Yellowish- 
brown  (PJ        541a 

Baumann,  C.  W.  Hydrochloric  acid  ;  Process  of  obtain- 
ing    from  gaseous  chlorine  and  hydrogen  (P)      414a 

Baumann,  E.  J.    Yeast  nucleic  acid  ;  Preparation  of 277a 

Baumann,  L.,  and  T.  Ingvaldsen.     Histidine  and  carno- 

sine.    Synthesis  of  carnosine 606a 

Baumgarten,   G.   A.      Cottonseed   flour ;    Manufacture  of 

(P)  670a 

Bauzil.    See  Vansteenberghe       689a 

Bawtree,  A.  E.    See  Hadfield,  G.  H 131a» 

Baxter,  W.  H.     See  Baxter,  W.  H.,  Ltd 358a 

Baxter,  W.    H.,    Ltd.,   and    W.   H.    Baxter.        Crushing, 

granulating,   or  reducing  to  powder  stone,  ore, 

and  like  materials;  Machinery  for  (P)     ...      358a 

Bayer,  F.,  und  Co.,  Farbenfabriken  vorm.  Bromodiothyl- 
acetylurethanes     of    N-acylated   p-aminophenols ; 

Manufacture  of (P)  

1.8-Dihydroxyanthranol ;  Manufacture  of (P)   ... 

Hydrogenised  compounds;  Manufacture  of  (P) 

1-Hydroxyanthranol ;  Manufacture  of (PJ 

Sulphites ;   Manufacture   of   solid   neutral  from 

bisulphite  solutions   (PJ  

4-SuIpho-l-aminobenzene-2-carboxylic  acid;  Prepara- 
tion of  (PJ      

Sulphur  dyestuffs  ;   Manufacture   of   yellow (P) 

Ureas    or    thioureas    of   the    benzene    or     carbazole 

series;  Process  for  producing  (P)     

Vermin,  e.g.,   rats,  mice,  etc. ;   Use  of  3-methylxan- 

thine  for  destroying  (P) 

Bayer  es  Tarsa,  Dr.     See  Buchtala,  H 

Bayerische  A.-G.  fur  chem.  u.  landwirts.-chem.  Fabr., 
and  others.  Zinc  oxide;  Manufacture  of  technical 
hydrated  free  from  chlorides   (P)      

Baynes,  C.    See  Bruce,  A.  H 

Beadle,  O.    See  Stewart,  C.  J 

Beadle,  H.    See  Stewart,  C.  J 

Bear,  F.  E.  Soils;  Correlation  between  bacterial  activity 
and  lime  requirement  of  ". 

Beardslee,  F.  W.  and  M.  T.  Separating  and  dewatering 
device  (PJ      

Beardslee,  M.  T.    See  Beardslee.  F.  W 

Beatty,  H.    See  Adams,  R.  H 

Beaulieu,  A.  F.  High-speed  steel ;  Process  and  flux  for 
welding  to  other  steel  or  iron  (P)     

Becher,  S.,  and  M.  Winterstein.  Iodine  and  iodine- 
thiourea  as  subtractive  photographic  reducers  for 
negatives  and  positives 

Beohhold,  H.    Disinfection :  Adsorptive  by  metallic 

combinations  and  disperse  galvanic  ele'ments     ... 

Bechtel,  E.     Aniline  Black;  Steamed  

Beok,  A.  J.       See  Nelson,  V.  E 

Beck,  O.    Water;  Removal  of  iron  from  drinking  ... 

Beck,  P.     Separating    gases    or    vapours    from    gaseous 

mixtures    (P)  328a. 

Beok,  R.    T.    See   Smits,    A 

Becker,  J.  Electric  battery  plate  separators;  Composi- 
tion  of   matter   for (P) 
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327a 

327a 
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247a 


Beckers,  J.  H.  M.,  and  I.  M.  Kolthoff. 
mination  of  by  Wagenaar': 


Glycerol ;  Deter- 
method 


40a 

523a 

462a 
483a 
439a 

400a 
123a 

249a 

250a 


Becket    F.  M.,  and  Electro-Metallurgical  Co.       Abrasive 

(P)         

Alloy    (Pj 

Alloy  containing  iron,  cobalt,  and  silicon  (Pj 
Refractory  composition  from  slag  from  manufacture 
of    ferrochromium    (P) 

Beckett,  J.  H.  Metals,  e.g.,  iron  and  steel;  Refining 
of  (P)     

Beckett,  J.  S.,  and  P.  R.  Moses.  Alkali;  Recovery  of 
from    silicates    (PJ  

Becklev.  W  R.,  and  General  Filtration  Co.  Filter; 
Chemical  (P)  

Beckman,  J.  W.    See  Dolbear,  S.  H 

Becquevort,    P.     Fertilisers;    Production    of  (PJ    ■■■ 

Bedford,  C.  W.,  and  Goodyear  Tire  and  Rubber  Co. 
Halogenation  of  gaseous  hydrocarbons  of  the 
paraffin  series  or  of  aliphatic  hydrooarbons  and 

their   halogen    derivatives    (PJ  

|    Bedson,  P.  P.     Sulphur  in  spent  oxide;   Estimation  of 
.    Discussion  

Begot,    L.   H.   E.,    and    Steynis    Ozone   Co.       Sterilising 

water   bv    means    of    ozone ;    Apparatus    for 

(P)        ...        .- 

Behre,  A.  Cognao  kept  in  wooden  barrels ;  Alteration 
of   alcohol   content  of  

Behrens.   J.     Carbon  dioxide;  Manufacture  of  from 

neutral  or  basio  carbonates  (PJ       

Behrman,   A.   S.    Hardness  in  water;   Blacher's  method 

for    determination    of  

Water;    Field    methods    for   determination    of    total 

hardness    of  

See   Heise,    G.    W 

Beinhart,  E.  G.    See  Garner,  W.  W 

Belaiew,  N.      Damascene  steel 

Bell,    A.    See   Pease,   E.   L 

Bell,  M.  L.    See  Nesbitt,  C.  E 

Bellamy,  H.  T.,  and  Western  Electric  Co.  Glass ;  Manu- 
"facture  of  coloured (P) 

Bellan,  E.  Paper ;  Reinforced  translucent  and  pro- 
cess for  making  same   (PJ       

Belloni,    E.     Potassium  carbonate;   Causticising  ... 

Bellwood,  R.  A.    See  Downs,  C 

Belyavin,  P.,  and  C.  G.  Robertson.    Internal  combustion 

engines ;    Scavenging    of    the    cvlinders     of  

(P)         

Bemberg,  J.  P.,  A.-G.  Viscous  liquids ;  Process  for  spin- 
ning    with  use  of  liquid  in  motion  for  draw- 
ing off  the  threads  (PJ 

Bending,    W.   P.    See   Shannon,    H 

Bendixen,  K.,  and  Skindfabriken  Unicum  K.  Bendixen, 
P.  Bendixen  &  Co.  Tanning  fish  skins;  Pro- 
cess of  (PJ      

Bendixen,  N.  Nucleo-albumins  in  preserved  eggs; 
Method  for  making  soluble  the  (PJ 

Benedicks,  C.    Metals ;  New  thermo-electric  effect  in 

Benedict,  S.  R.    See  Bock,  J.  C 

See    Sugiura,    K.  

Beneke  Ges.,  G.   und  H.     Paper  for  textile     purposes; 

Manufacture    of (PJ         

Bengtson,  I.  A.  Biological  products ;  Nature  of  con- 
taminations  of 

Benham,  E.  B.,  and  Hydrocarbon  Converter  Co.  Gas- 
making  apparatus    (PJ 

Benjamin,    G.   H.    Dehydrating   fruits,    vegetables,    and 

similar  artioles   (PJ  

Evaporator   (PJ 

Tunnel  kilns  for  pottery;  Continuous (P) 

Benner,  R.  C.  and  others.    Electric  battery   (Pj 

See  French,  H.   F 

Bennert,     C.    Proteins ;     Purification     of     products     of 

hydrolysis  of  for  use  as  detergents,  etc.  (P) 

Bennett,  A.    C.    Air-cleaner    (Pj  

Bennett,   C.   T.    Oil  of  pennyroyal ;  Estimation  of  pule- 

gone   and   other   ketones   in 

Bennett.  H.  G.    Gelatin;  Swelling  of  

Lime,   and  the  liming  of  soils.    Discussion 

Sulphides ;    Determination    of  in    tannery    lime 

liquors  *. 

Tanning:    Lyotrope    series   and    theory    of  

Bennett,  H.  S.    See  Briggs,  T.  R 

Bennett,  J.  F.,  and  F.  W.  Mellowes.  Indiarubber,  vul- 
canite, and  like  substances ;  Substitutes  for 

(P)        

Bennett,  R.    R.     Pharmaceutical  products;    Progress   in 

Bennett,  W.  Kilns  for  earthenware,  tiles,  and  other 
articles   (Pj 

Bensa,  F.    See  Devaucelle,  L.  P 

Benson,  D.     E.,    and    others.      Photometer;    Convenient 

accurate  for    measurement   of    photographic 

densities         

Benson,  H.  K.,  and  F.  M.  Jone9.  Tannin  content  of 
Pacific    coast    trees  


768a 
13a 
33a 

8a 

247  a 

56a 

724a 
766a 

275a 


20a 
337t 

440a 
524a 

561a 
19a 

348a 
347a 
529a 
305a 
289a 
584a 

584a 

146a 
368a 
214a 


367a 
362a 


387a 
424a 
608a 
746a 


330a 

438a 
198a 
513a 
213a 
592a 

412a 
643a 

486a 
314a 
189t 

66a 

313a 
380a 


742a 

318b 

513a 
546a 

283a 

100a 
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Bent  lev.  G.   H.,  and  E.  O.   ippleby.     Qfli   generators  or 

'  tlio  likr  ;  Appaiatiu  for  feeding  fuel  to  (P) 

i  ators    or    the    like;    Automutio     removal 

of  ashes  from  (P) 

Berezeller,    L.     Stareh-u>din«*  Oomplex.     Adsorption  coin- 

pounds  and   adsorption 

h  ;    Precipitation   of  — —  by   diastase      

Water;  i.  olloid-ehemienl  methods  for  estimating  the 

hardness    of  ...        ...        ..  

and    K.    Fodor.     Diiisttis-  i    of    oxidising    and 

reducing    substances   on  — — 

and  E.  Szcgo.     Sugars;   Autovidatiou  of  

Berend,  L.     Hesins;  Manufacture  of  permanently  fusible 

and    soluble from     nun-fusible     phenol-aide* 

hyde   resins   (P)      

Berg,    W.    N.     Anthrax    ( black  leg1)    toxin ;    I. 'oiirent  ration 

OJ     13  ini'iinir.r  h     — -        ...         ...         

and     It.     A.     Kelser.       Tetanus     ant  itoxin  ,     Destruction 

of by  ohemica]  agent*     

Bergeim,  O.    See  Halverson,  ■'    0 

Bergen,  H.  S.    See  Emig,  \V.  It 

Ikrgh,   P.    P.,  end  Gnin-al    deduction  Co.     Kwipuratiu,'.; 

or  concentrating  proOMfl  (P) 

Bergius.,  F..  and  J.  liillwill.-r.  t'oal  and  the  like;  Pro* 
_     liquid    or    soluble    organic    combinations 

from   hard (P)  

Bergius,  H..  und  Co.,  Cham.  F&br.  Goldsohmieden. 
te;      Manufacture     of   from     BOdium 

bisulphate,    si  lice.,    and    fluorspar    ( P)        

Ik-rglind,   A.   D.     Wood  pulp,  cellulose,  and  like  fibrous 

materials;    Apparatus    for    washing    and    airing 

Berglund,  E.  8.  Zinc  ;  Method  and  arrangements  for 
extracting by    the    electro-thermal    process 

IP)        185a, 

Bcrgmann,  J.    See    Bredel,    F.    A 

Bergman n.  M.     Paraffin  wax;  Oxidation  products  of  

See  Fischer,  E 

•Bergman  n  Elektrioitats-Werke  A.-G.  Electro-osmosis; 
Apparatus    for    removal    of    water    bv    means    of 

(P) 

Bergmans,  H.     Feed  pipe  for  hot  gases  for  rotary  drums 

and  resselfl   (Pj       

Bergstrom,    H.    U.     V .        Distilling    liquid    mixtures    or 

alcoholic   solutions   (P) 

U    acid;    Method   of   distilling  (,P)    ... 

BergTe,     E.,    and     Norsk     H\  dm- Klektn.sk     Kvaelstof* 
-i     M enufacture  of  . 

ip  

and     others.      Aluminium    nitrate:     I'm :itment    of  

P  

Borkety,  C.,  and  c.  vu.i  Hisa.    Fuel  shortage  in  ajnexica 

Berlin-Anhnlti-clie    Maachuieiibati    A.-G.    Tar;    Reeovery 

of  from  producer  gases,  such  as  brown-coal 

producer  gas,  in  two  portions*  particularly  suit- 
able for  dehvdrutiou   (P;  

Barth,  K.   E".  

U  .-chinenbau  A.-G.  Torm  [i.  Sehu  :iity.kopff. 
Metallic  objects  containing  fine  yores  ;  Process 
for  increasing   the  density  of  (P)      

Bernard,  A..,  Nachfolger  •  Einhornapotheke.  Mercury 
siiecinimide;  Production  of  easilv  soluble  deriva- 
tive of  (P)     '      

V".    See  Quillet,   I 

See   Portevin,   A.  

Bexniti,   E.    Furnace  walls   (P) 

Berry,  A.  E.  Methyl  alcohol;  Toxicity  of  in  rela- 
tion to   its   industrial    uses.    Discussion 

Berry,  A.  F.  Magnetic  material  for  use  in  static  trans- 
formers  and   other  electrical   apparatus    (Pj    127a, 

Berry,  A.  G.  V.    See  Craig,  E.  H.  0 B3B, 

Berry,  P,  E.    Sec  British   Electric   Transformer  Co 

Berry,  li.    A.,    and    II.    N.    McArtliur.     Potash;    Keeovery 

of from  blast-furnace  dust        

and  others.     Bracken  aa  a  source   of  potash     

Berry,  S.  L.  Agitator-  for  use  in  amalgamating  and 
other    apparatus    (PJ       

Berry  Bros.    See  Griem,  O.  C 

Berthold,  H.    See  Wallach,  O 

Berthon,   P.    See   Soc.  de   St^arinerie  ct   Savonnerie  dc 

l.yon      431a, 

Bartiaux,   L.     Zinc;   Analysis  of  commercial  

Bertoya,    0.     Tungsten   metal    powder;    Manufacture  of 

(P)  

Bertrams,  Ltd.    See  Wallace,  W.  M 

,  J.  (.'.     Refrigerating  apparatus   (Pj         ...         2a*, 

Kefrigeration ;   Process  of  (P)  26V, 

Bertzit  Ges.m.b.H.       Distillation  of  lignite,   peat,   wood, 

etc.    (Pj  

Lignite,  peat,  etc.  ;   Treatment  of  to  produce  a 

non-hygroscopic    fuel    (Pj        

Berzinger,  M.    See  Fischer,   M.  H 

BesSOD,   A.  A.     Rhubarb  juice  ;   Composition  of  

Water;   Determination   of  bv   distillation 
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501a* 


133a 
133a 


221a 


133a 

133a 


274a» 

671a 

485a 
193a 
383a 

47a 


117a 


733a 


296a 


552a» 
200a 

362a 
274a 


741a 
615a 


601a 
406a 


385a 
281  n 


380a 


349a 
769a 
420a 
723a 

31t 

628a 
175a 
380a 

It 
315a 

95.1 
476a 
605a 

553a 
658a 

704a 
264a 
401a 
401a 

684a 

616a 
131a 
783a 
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Beet,  0,     Filter;  Automatic  -elf-clcaning  (P)         ...       25a 

Bethell,  0.  II.    See  Oousidere,  B,  A 96i' 

Bettinger.     Miu-ur  Boulard  ;  Influence  of  different  agents 
on   the    saeeliorifyiug   and   fermenting    power   of 

•  in    distilleries  219.1 

and    Delavalle.     Mucur    liuuhlrd ;     Acids    produced    by 

345v 

Batta.  A.    G.     Metals;    Electrodcposition    of  (PJ    ...  155a 

Zinc-bearing    material    containing    iron  ;    Treatment 

of  (P)     308i 

Betts.  N.  de  W.    See  Tiemann,  H.  D 644a 

Bevan,  A.    P.     Solder  or  the   like;    Manufacture  of  

(P)        773a* 

Bevan,  E.  J.    See  Cross,  C.  F 236a,  372« 

Beyer,  A.  E.  H.     Dryer  for  bricks  (Pj  336a 

Beyer,  O.     Alcohol    from   calcium    carbide 193a 

Beyer,  \V.     Cementation  of  iron  and  steel   (P)      628a 

Beythien,  A.    Sec  Pnnnwitz,   P.  560.V 

Bianchi,  G.    See  Magnanini,  G 370a 

Bibby,  J.    Electrio  transformers,  especially  suitable  for 

use  in  connection  with  clcotrio  furnaces  (Pj    ...  214ac 
Bidwell,    G.    L.     Kafir    kernel;    Physical   and    chemical 

study   of ■  346a 

Bied,  M.     Silica  bricks;  Influence  of  iron  oxide  and  lime 

as  agglomerants  in  manufacture  of  372a 

Bieling,    R.     Quinine    alkaloids;    Disinfectant    action    of 

on  pathogenio  baoteria     221\ 

Bierry,  H.,  and  P.  Porticr.    Fats;  Action  of  symbiotic 

bacteria  on   constituents  of 475\ 

Biesel,   C.    Metals;    Extracting  from  ores    (PJ       ...      660v 

Vacuum   dehydrator  ;    Continuous  (P)       643\ 

Biesterfeld,  C.  H.,  and  O.  L.  Evenson.     Fat  in  condensed 

milk    and   milk    powders;    Determination   of  104a 

Big  Indian  Copper  Co.    Sec  Christensen,  N.  C 772i 

Biggins,   J.   E-,  and  Gulf   Refining   Co.     Petroleum  oil; 

Distilling (P)  618a 

Bigot,    A.    Corindite,    a    new    refractory    and    abrasive 

material         218n,  335\ 

Silica   products 393n,  695i 

Silica  products.     Raw   materials 218r,  335i 

Billbrough,    8.   B.     Distillation   of  coal,   oil   shales,    and 

other  similar  oarbonaceous  materials   (PJ 
BUlcter,  O.,  and  B.   Wavre.     Thiosulphuric,  sulphurous. 

trithionic,    and   sulphuric    acids;    Estimation    of 

in    mixtures 

Billig,     W.       Cooling    water 

action    of  ■ (Pj 

Bilhviller,  J.    See  Bergius,  F 

Bimpage,     O.    Zinc;     Method     of     recovering 

waste  solutions  containing  zinc  and  sodium  sul- 
phates   (PJ 

Binder,  H.  T.    See  Merriss,  M.  H 

Binder,  O.    Copper;   Analysis  of  oement  

Molybdenum;    Determination   of  

Scrap  metals  and  dross,  etc. ;   Sampling  of  for 

analysis  

Silver-asbestos,     lead     chromate-asbestos,     and     lead 

peroxide-asbestos  for  use  in  combustions 

Sulphur  in  pvrites;  Source  df  error  in  determination 

of  

Zinc  dust  for  analysis 

See  Hoepfner,   W 

Bingham,  C.    Calcium  carbide  industry  in  Great  Britain 

Bingham,  H.  C.    Furnaces  for  roasting  blende,  pyrites, 

or  other  materials;  Mechanical  (PJ 

See  Huntington,   Heberlein   and   Co 

Binmore,  T.   V.    See  Skirrow,  F.  W 

Binns,  C.  F.,  and  M.  E.  Saunders.     Glazes;  Crawling  of 

matt    

Binz,  A.     Dialdehyde-sulphoxylio  acids ;  Manufacture  of 

Bio-Chemic  Fertilizer  Co.    See  Wallaoe,  E.   C 

Biram,  E.  S.    Glass  industry  after  the  war  

Birchard,    F.    T.        Wheat;    Determination    of    moisture 


Increasing    the     cooling 


from 


145 1 


503a 

360a 
117v 


Bird,    R.    W.    See   Clapp,    A.    L 

Birkholz,  A.  Vertical  retorts  for  production  of  illu- 
minating gas   (PJ   

Bishop,  G.  M.    See  Lenher,  V 187*, 

Bizzarri,  A.    See  D'Agostino,  N.  

Bjcrcke,  A.  Coffee-like  or  tea-like  beverages  and  pro- 
ducts;  Method  of  producing  (PJ       

Black,  J.  C,  and  Standard  Oil  Co.  Gasoline;  Process 
of  producing  (Pj      

Blacker,  W.  Caustic  soda  and  the  like;  Apparatus  for 
breaking  up  or  pulverising (PJ  

Blackmore,  H.  S.  Finishing,  cleaning,  or  polishing 
composition  ;   Manufacture   of  (PJ      

Blackwell,  H.   A.    See  Hamilton,   W.   B 

Blaich,  A.  O.,  and  A.  O.  Blaieh  Co.  Case-hardening 
material;    Manufacture    of  (PJ  

Blaich  Co.,  A.  O.    See  Blaich,  A.  O 
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Blair,  A.  W.    See  Lipman,  J.  G 

Blair,  T.  S.,  jun.,  and  Blair  Engineering  Co.  Open- 
hearth  furnace   (P)  

Blair,  Campbell,  and  McLean,  Ltd.,  and  others.  Retorts 
for  destructive  distillation  of  sawdust,  shavings, 

wood,    peat,    beans,    nuts,   etc. ;    Mechanical  

(P)         

Blair  Engineering  Co.    See  Blair,  T.  S.,  jun 

Blake,  A.    F.     Sugar    solutions ;    Special    "  nonion "    for 

calculating  the  purity  of  

Blake,  G.  R.    See  Gooch,  F.  A 

Blake,  J.    C.    Bread;    Digestibility    of  .        Erythro- 

dextrm  In  atarch  hydrolysis " 

Blakeley,  A.  G.,  and  H.  H.  Geist.     Air  from  a  mine  fire; 

Analysis   of  

and  E.  A.  Reiliy.  Sperm  oil  used  for  burning  pur- 
poses       

Blano,  C,  and  Goodyear  Tire  and  Rubber  Co.  Chloro- 
substitution  products  of  saturated  paraffin  hydro- 
carbons;    Preparation    of  (PJ 

Blanckj    E.    Manure;    Decomposition    and    preservation 

of    liquid  

See  Honcamp,    F 527a,  527a 

Bland,  G.  V.  Ore  concentration;  Dry  sizing  as  a  means 
of  preparing  feed  for :.. 

Blasdale,    W.    C.      Equilibria     in     solutions     containing 

mixtures    of    salts.     The   system    water   and    the 

sulphates  and  chlorides  of  sodium  and  potassium 

Sodium    and    potassium    chlorides     and    sulphates ; 

Separation    of by    fractional    crystallisation 

Blast  Furnaces  and  Equipment,  Ltd.,  and  F.  Ritson. 
Blast  furnaces ;  Charging  apparatus  for (P) 

Blasweiler,    T.    See   Heuser,    E.  

Blau,  F.,  and  General  Electric  Co.  Incandescence 
lamps ;  Manufacture  of  electric  (P) 

Bleach  Process  Co.    See  Wheeler.  F.  G 593a,  773a 

Bleininger,  A.  V.  Optical  glass;  Special  pots  for  melt- 
ing   of  

Blieberger,  G.,  and  Anthony -Hammond  Chemical  Works. 
jS-Naphthyl  benzoate ;  Process  of  making (P) 

Blish,  M.  J.     Wheat  flour;  Non-protein  nitrogen  of  

Bliss,  C.  F.    See  Nagel,  G.  W 

Block,      L.        Ammonia     condenser      for     refrigerating 

machines    (P)  

Beer;  Manufacture  of  non-alcoholic  malt (P)--. 

Bloede,  V.  G.    Glue ;  Process  of  manufacturing  vegetable 

from  starch    (PJ       315a,  599a 

Glue;  Process  of  manufacturing  vegetable  from 

starchy    materials    (P) 

Blom,  R.,  end  Norsk  Hydro- Elekt risk  Kvaelstofaktiesel- 
skab.  Ammonium  nitrate;  Process  of  manufac- 
turing    (P)       

Blom,  T.,  and  A.  Gledie.     Drying  liquids;  Machines  for 

(P)  

Blomfield,   A.   L.    Classifiers    (Pj  

and   The  Dorr  Co.     Classifier   (P)      

and  J.  M.  Trott.  Sulphotelluride  gold  ores ;  Roast- 
ing of for  amalgamating  and  cyanidiug  ... 

Blount,   B.    Cement;    Setting   of  in  its   relation  to 

engineering    structures  33b,  91a 

Petrol;  Determination  of  calorific  value  of  ■ ...      200a 

Petrol;  Estimation  of  sulphur  in 200a 

Potash;  Estimation  of  284a 

Blusher,  H.,  and  E.  Krause.     Plastio  masses  resembling 

horn       or    ebonite;     Manufacture     of from 

yeast   (P)       

Blum,  L.  Basic  Bessemer  process;  Non-removal  of  sul- 
phur in  

Blum,  R.    Asphalts;   Manufacture   of   artificial  (P) 

Blumenberg,  F.    See  Blumenberg,  H.,  jun.  217a,  419a,  479a,  479a 
Blumenberg,  H.,  and  C.  T.  Hinman.    Borax  ores ;   Pro- 
cess of  treating (P)  302a 

Blumenberg,    H.,     jun.,     and     C.      Allen.        Phosphate 

materials;   Process  of  treating  (P)    ...       124a,  133a 

Phosphates ;    Process    of    making    acid    calcium  

(P)         

and     F.     Blumenberg.       Fertiliser     and     process     of 

making  same  (P) 

Plaster   composition    (P)        

and    Golden    State    Portland    Cement    Co.    Fertiliser 

(P)        

and  others.     Fertiliser;  Process  of  making  a (P) 

Superphosphate;  Process  of  making  (P) 

JJlundell,  C.  R.,  and  W.  J.  Bryan,  jun.  Larrea  Mexicana 
or  Hedionda ;  Process  of  making  and  extracting 

the  medicinal  properties  of  the  (P) 

Blyth,  A.  W.    Starches ;  New  method  of  identifying 

Blythe,  F.  C.    Bituminous  coal ;  Destructive  distillation 

of (P)     

Boake,  E.  J.,  and  T.   H.  Durrnns.    Dimethyl   sulphate ; 

Manufacture    of  (P)  

Boake,  Roberts,  and  Co.,  A.,  and  T.  Rendle.  Colouring 
bodies;  Preparation  of  — -  for  use  in  food, 
pharmaceutical  and  other  preparations   (P) 
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Brownlee      R.    H.,    and    others.     Hydrogen    and    carbon- 
black;    Manufacture   of  (P)       647a 

Brownlow,    R.    S.    Centrifugal    separators    for   treating 

clay     "slip"     (P) 767a 

Brownsdon,  H.  W.  Mercury  fulminate  and  its  deter- 
mination.    Discussion       147t 

Nitride  formation;    Studies  in  .    Discussion      ...      109t 

Bruce,  A.  H.,  and  C.  Baynes.    Transmission  or  exchange 

of  heat:    Apparatus  for  (P)      565a 

Bruce,  J.    See  British  Dyes,    Ltd 454a« 


Briick,    Kretschel,    und    Co.    Briquctting    fine    ores    (P) 
Bruhl,  P.  T.    Cyaniding  graphitic  gold  ores       

Bruhns,  G.  Alkalimetry ;  Errors  in  due  to  car- 
bonic  acid   present   in   distilled   water      

Chlorine ;    Determination    of   in    mixtures    con- 
taining silicates      

Copper;  Determination  of  by  means  of   potas- 
sium thiocyanate  and  potassium  iodide     ...      445a 
Bruman,    M.     Mixing    gases    and    liquids ;     Process    for 

(P)  

Bruml,    L.,    and    R.    Silberberger.     Tannin ;    Extraction 

of  pine-bark   (P)     

Brunner,  J.    Steel  shapes;  Process  of  treating  (P) 

Brunner,  R.  E.  Hvdrogen ;  Apparatus  for  manufac- 
turing    \P)      

Brush,  C.  F.,  and  others.  Steel ;  Spontaneous  genera- 
tion of  heat  in  recently  hardened  

Bryan,  J.  K.    See  Electrolytic  Zinc  Co 

Bryan,  W.    J-.   jun.     See  Blundell,  C.  R 

Bryson,  T.  A.,  and  Tolhurst  Machine  Works.  Centri- 
fugal drying  machine    (P)       

Centrifugal    process    (P)       

Buchanan,  F.     Electrode  for  luminous-arc  electric  lamps 

and  process  of  making  same  (P)     

Buchanan,  W.     Electric  steel  melting   plant         

Buchbinder,  L.    Cardboard;  Rendering  grease-  and 

water-proof  (Pj        

Buchner,  H.  St.  L.  Textile  belting  and  method  of  pre- 
paring the  same    (Pj      

Buchtala,  H.,  and  Dr.  Bayer  es  Tarsa.  Mercury  pre- 
parations for  therapeutic  purposes;  Manufac- 
ture of  (P)     

Buckley,  J.  P.,  jun.    See  Holland,  E.  B 346a,  474a 

Buckley,    W.     Sewage   sludge;    Apparatus    for    pressing 

activated  (P) 

Buddeiis,  W.  Zinc  ores,  calcined  pyrites,  and  other 
metallurgical  products;  Method  of  dead-roasting 

low-grade,    sulphur-bearing,   especially   (P) 

Bultemann.    Insulating  materials;  Electrical  

Biirki,  F.  Esters:  Influence  of  temperature  and  consti- 
tution on  the    velocity  of    hydrolysis  of  by 

hydrogen  ion  catalysis 

Buhl,  G.  A.  Desiccation  of  liquids  and  apparatus  there- 
for   (P)  

Buhl,  W.     Metallurgical  electric  furnace    (P)      

Bull,    H.     Sulphonation    of    aromatic     hvdrocarbons    or 

their    derivatives    (P)      52a,  619a 

Bullock,  E.  R.,  and   Eastman  Kodak  Co.     Photographic 

images;  Production  of  coloured (P)    

Tellurium  toning  bath  and  process  of  toning  photo- 
graphic   elements  (P)       

Bullock,  W.    See  Fraser  and  Chalmers,   Ltd 

Bunge,   O.    Iron ;    Process  for    rendering  resistant 

to  the  action  of  organic   acids,  especiallv  picric 

acid  (P)  

Bunschoten,     E.      Vulcanisation     without     sulphur     by 

Ostromysleaski's   method  251a,   664a 

Bunte,     K.,    and     E.    Terres.    Coal    gas    manufacture; 

Technical    scale    tests    on    efficiency    of    in 

Koppers"  chamber  ovens 

Bunting,  B.     Soil  liming  experiments 

Bunzel,    H.        See    Bayerische     A.-G.      fur     chem.      u. 

landwirts.-chem.  Fabr 

Burchenal,  C.  D.    Filters   (P)     

Burd,    J.    S.      Soil     classes;     Chemical     criteria,     crop 

production,  and  physical  classification  in  two 

Soils;  Water  extractions  of  as  criteria  of  crop- 
producing  power 

Burdett  Loomis  Corporation.    See  Loomis,  B. 
Burdick,  A.    S..  and    others.    Food;  Prepared  - 

Milk;  Vegetable  (P)      

Burdon,  M.  M.    See  Burdons,  Ltd 

Burdon,  W.  M.    See  Burdons,  Ltd 

Burdons,  Ltd.,  and  others.    Liquid  fuel  burners 

Furnaces ;   Oil-gas  and  other  gas  (P) 

Burgess,  L.    See  Barnett,  M 
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152a 

750a 

578a 

751a 

453a 

743a 
704a 

30a 

702a 
518a 
166a 

614a 
757a 

295a 

32a 

575a 


607a» 


604a 


378a 
661a 


748a 


142a- 
186a 


784a 

608a 
426a 


472a 


680a 
100a 


467a 

328a» 


665a 

251a 
14a 

603a 

603a 
358a,  682a 
358a,  682a 
...      682a 

358a 


<P) 


See    Standard    Oil    Co. 


149a.  149a,  149a 

150a* 

Burmann,  J.     Gitalin  ( v-digitoxin)  ;  Rotatory  power  and 

molecular  weight  of .*.        136a 

Burn,  H.  S.    See  Hoyle,  J.  R 589a 

Burnett,  E.  E.    Chromium;  Depositing upon  metals, 

particularly  upon  iron,   chemically  (P)     658a 

Burns,     D.,     and     National     Carbon      Co.         Rare-earth 

fluorides;  Purification  of  precipitates  of  (P)      581a 

Burns,  H.   A.    Separation    of  suspended    particles   from 

gases;  Process    and  apparatus  for  (P)      ...      566a» 

and    International     Precipitation    Co.      Separation   of 

■suspended    particles    from    gases ;     Process    and 

apparatus  for (P) 114a 

Burns,   J.   J.    See  Milson,    J.  R 565a 

Burr,   W.  A.    Antimony;  Production  of  electrolytic  

from  impure  ores * Ha 
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Burrcll.    B.  A.     Lime,  nnd  the  liming  of  soils.     Discus. 

189t 

nnd    T.    Hairley.      Flour     »nd     bread ;    Estimation    of 

sugar  in  war  149b 

Burrcll.  B.  A.    See  Fnirley.  T 149n.  15St,  155t 

Burrcll,  B.  T.     Tar  fog  in  gas;  Approximate  estimation 

of  .    Discussion         

Burrcll.   1).    H.,  nn<i  Co.    See  Dnlzoll.  C.  B 

Burrcll.    O.    A.,    and    I.    W.    Robertson.      Natural    gas; 

Compressibility  of  and  of  its  constituents. 

with   analvses  of   nutural   gas   from  31  cities    in 

the  United  States 

Burrows.  G.  H.    See  Snippy,  B.  A 

Bush.    H.    J.    Cottrell  electrostatic    recovery  process  of 

fluo   dust   and    fumes      

Bcshnell,  L.  1).     Sterilisation  of  canned  foods;  Influence 

of  cold  shock  in   the  

Butler,    B.    H.     Opium  j    Effect    of    heating   on    its 

morphine  content.     Discussion 

Butler.  H.   R.  F.    Milk  powder;  Production  of  dry  milk 


37T 
399a 


199\ 
168a 


389n 
482a 


317t 


d') 


W2A 
212T 
23t 


220t 


219t 
239t 

152B 

32t 
88a 


Butler.   T.   H.     Annual   Meeting  proceedings         

Tar  distillation  J   Modern   practices   in  coal  ... 

and     F.     J.     W,     Pophnm.      Benzene,     toluene,     and 

xylene;  Commercial  fractional  s.paration  of  

Butler-.l.ines.     K.         Benzols;    Analysis    of    commercial 

"pure"  324T,  452R 

S«i   l'ilcher.    R.  B 236R 

Butterfleld.    W.    J.    A.     Carbonisation    of    coal;    Aspects 

of   low  temperature  .    Disoussion       

Glassware;    Scientific    .    Discussion  

Lubricating    oils :    Relation    between     viscosity    and 

chemical    constitution  of   .    Discussion 

Methyl  alcohol ;  Toxicity  of  in   relation  to    its 

industrial  uses.    Discussion     

Butterworth-Judson  Corporation.    See  Dye,    J.    J. 

Byers   Co.,    A.    M.     See   Aston,    J 212a,  428a* 

Byl,  A.  J.,  and  N.  H.  Kolkmeyer.     Tin;  Crystal  struc- 
ture of 658a 

Bynoc,  F.  O.     Drying  air  (P)     723a 

By-Products  Manufacturing  Co.    See  Ruff,  F.  0 330a 

Bywaters.    H.     W.        Alkalinity    of    certain    solutions; 

H   thod  for  determination  of .     Discussion    ...      254t 

Cacao  shell ;  Separation  and  uses  of  .     Discussion      242T 

Centrifuge ;     Application    of     the     in    common 

laborntorv    practice.    Discussion       256t 

See  Batt.n.  1 242r 


Cable.    R.,    and    H.    Schlundt.     R.idium ;    Extraction    of 

from   American    pitchblende   ores   by   chlor- 

inotion  333a 

Cady,   E.  J.    Porous  fabrics,  e.g.,  paper-board;  Satura- 
tion   of   with    asphalt    (P)         502a 

Cain,  J.  C.     Alkalinity  of  certain  solutions;  Method  for 

determination  of  .     Discussion 254t 

"  Dyes ;      Manufacture     of     intermediate      products 

for "       371R 

Cain.    J.    R.,    and    L.    C.    Maxwell.    Carbon    in    steel ; 

Rapid  determination  of  515a 

(aink,    T.     Sewage   sludge;    Air-lifts   for   activated  

(P)        484a 

Cr.lam.    Soluble   glass.     Discussion      67t 

CaJico    Printers'    Association,    Ltd.,    and     F.     Ashton. 

Mordanting  vegetable   fabrics  and  fibres   (P)    ...      576a 

Printing  of  textile  fabrics   (P)      688a 

and    E.     A.    Fourncaux.     Aniline    Black  j    Production 

of  anon    vegetable    fibres    (I-)    204a.  367a,  463a,  576a 

and   others.      Printing   fabrics    and   varus;     Machines 

for (P)  729a» 

Callcbnut.     L.     Cereals,     seeds',     and     flour,     especially 

maize;   Regenerating  damaged  (P)    ...        .*.      747a 

Callow,    J.    M.,    and    Metals    Recovery    Co.     Ores;    Con- 
centration of  (P)     309a,  550a 

nnd    K.    B.    Thornhill.      Flotation    practice   on    Cobalt 

silver    ores;    Present 210a 

lallsen,    J.,    and    Synthetic    Patents   Co.    Bromodiethvl- 

aoctyluretlinncs    (P)        283a» 

Calvert,    G.    Cyanide;    Manufacture    of    alkali  II)      466a 

Calvert,    G.    T.     "  Sulphate   of    ammonia  ;    Manufacture 

of "        212n 

Cambe,     J.,     and     H.     Diacono.       Hydrogen     peroxide ; 

Neutralisation    of  with    sodium    borate       ...      578a 

Cameron,    F.    K.     Phosphoric    acid    solutions;     Process 

of    treating  (P)        691* 

nnd     Alaska     Products     Co.      Potassium     salts     from 

kelp;    Process    of   recovering  (P)       302a 

and    others.    Sulphide   ores:    Method    of  treating 

,.    (P)        ...      427* 

/.ine  chloride;  Production  of from  zinc  ores  (P)      415a 

Camo.    J.    See    Astiuc,    A.         ...  455a 


Campbell,  A.  P.    See  Harris,  C.  R 

Campbell,  C.     Plants;    Direct    influence   of   sap  of   wild 

plants    on    cultivated  and     notion    of    ncid 

solutions,  directly  absorbed,  on  plants     

Campbell,  C.    H.       Milk    product;    Manufacture    of    a 

desiccated  (P)  

and    Borden's    Condensed    Milk    Co.    Liquids    such    as 

milk;   Apparatus  for  treating (P)      

Milk;    Drying (P)  

Campbell,  D.,  and  C.  Goodyear.    Coke  ovens  (P) 

Campbell,  D.   M.     Aluminium  solder  (P)      

Campbell.  E.  D.  Magnesium  oxide;  Influence  of  tem- 
perature of  burning  on  rate  of  hydration  of 

Steel;  Rate  of  ohange  at  100°  C.  and  at  ordinary 
temperatures  in  electrical  resistance  of  hardened 

Campbell,  E.   S.    See  Ward,  J.   A 

Campbell,  F.    Carbon    elcotrodcs ;    Deleterious    effect    of 

using   saline   oil    ooko    in    manufacture   of . 

Discussion      

Campbell,  N.  R.     Notional  Union  of  Scientific  WorkerB 

Campbell,  O.  M.  Water-purification  system;  Vacuum 
for    removing    gaseous    impurities    (P) 

Campbells    and    Hunter,    Ltd.,    and    C.    Korte.        Metal 

briquettes;     Apparatus    for    production    of  

(*)       

Caadee,  L.,  nnd  Co.    See  Payne,  W.  P 

Candlot,    C.    Ball-mill    (P)  

Candy,   F.   P.     Water;   Filtration   of  (P)      

Canfleld,    W.    P.    See   McCormick,   O.    C 

Canning,  E.  R.  Works  ohemist  and  his  relation  to 
ouying;    The 

Caples,  R.  B..  and  others.  Zinc  sulphate  solutions  con- 
taining   arsenic    and    antimonv ;    Purifying  

(p;      :.      ...      ...     ... 

Capp,    J.    A.,    and    General    Electric    Co.       Resistance 

element  (P) 

Capps,   J.   H.    See  Taylor,  G.   B 298a 

Capron,  F.     Ammonium  sulphate;  Production  of  neutral 

Capstaff.  J.  G..  and  Eastman  Kodak  Co.     Photographs  ; 

Method    and   article    for    making  (P) 

Caraeristi,  V.  Z.,  nnd  J.  E.  Muhlfeld.     Pulverised  ooal ; 

Apparatus    for   burning (1-)      

See  Muhlfeld.  J.  E 

Carbolsaurc-Fabrik  Qes.     Disinfectants  containing  halo- 

genatcd    phenols   or   phenolio   salts ;    Production 

of  (P)     

Carbone,  D.      Retting  textile  plants:   Carbone  method 

for by  microbiological  action    

Carborundum  Co.    See  Allen,   T.  B.   ... 

See  Hutchins,  0 243a,  468* 

See  Linbarger,  S.  C 

See  Olver,   A.   W 

See    Tone,    F.    J ]"      3^ 

Carl,  R.  W.    See  Jager,  C,  Ges.m.b.H 

Carles,  P.    Wines;   Presence  of  copper  in  white  ... 

Carlit,    Aktiebolaget.    See   under    Aktiebolaget. 

Carlson,  A.  S.    Metal-tempering  compound  (P) 

Carlson,  O.  B.,  and  E.  F.  Otterdahl.     Explosive   (P)   ... 

Carmiohael,  J.  F.    See  Garner,  J.  H 

Oarnot,  A.  Copper,  zinc,  cadmium,  nickel,  and  cobalt- 
Determination  of  as  carbonates 

Metals    of    group    soluble    in    ammonia;    Separation 
of  the  

Caro,  N.,  and  others.    Coal;  Rational  utilisation  of  

Carothers,    J.    N.        Phosphate    rock;    Electric    furnace 

smelting  of  and  use  of  Cottrell  precipitator 

in   collecting  the  volatilised   phosphoric  acid   ... 

Carpenter,    C.    Copartnership.    Disoussion  

Speech  at  luncheon  in  honour  of  M.  P.  Kcstner 

Carpenter,    H.   C.   H.    Copper;    Progress    in   metallurgy 

and    O.    F.    Elom.    Admiralty    bronze;    Unsound    cast- 
ings of  .     The  cause  anil  the  remedy...       ll'n, 

and     C.    0.    Smith.      Iron ;     Reaction     between     pure 

carbon     monoxide     nnd     pure     electrolytic  

below    the   Al    inversion 

Carr,  F.  H.    Trypsin,  and  a  new  method  of  purifying 

enzymes.    Disoussion        ...        ." 

Carr,   O.    Drying  liquid   materials;   Method  of (p) 

Carrey,  J.  O..  and  Carrey  Process  Co.  Gases;  Appara- 
tus for  separating  mechanical    mixtures   of  

Carrey   Process    Co.    See   Carrey,   J.    O 

Carroll,  J.  Separating  liquids  of  different  specifio 
gravity,  insoluble  or  difficultly  soluble  in  each 
other,  for  instance  an  emulsion  or  mixture  of 
grease   and   water    (P) 

Carroll,   B.   H.    Alcohol    and    soda-lime       

Carruth,  F.  E.  Gossypol,  the  toxic  principle  of  cotton- 
seed        

See  Withers,  W.  A '.'.'.       M5A,  164*. 
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131a 
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747a 
327a 

501a 
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296a* 


Carson,   W.    E.    Cenientitious  material;   Calcareous  

and  process  of  making  same  (PJ     

Lime;    Process   of    slaking1 (Pj        

Carter,    8.    R.        Nitride     formation ;     Studies     in . 

Discussion      

Carter,    W.     W.        Rubber    substitute    and    process    of 

making  same  (Pj 

Carthew,  F.  D.    See  McLoughlin^  H 

Carver,      G.     G.,     and     Jennison- Wright     Co.        Wood 

impregnation  (P) 

Cary,  S.  C.    Electric  welding    (PJ      

Case,  R.  E.,  and  R.U.V.  Co.     Sterilising  apparatus   (P) 

Oaskey,   F.   L.    Drying    apparatus ;    Powder  (P)    ... 

Cassal,    C.    E.,    and    others.    Hydrocarbons;    Treatment 

of  liquid  ■ for  the  transformation  thereof  (P) 

Cassal,    N.    C.    -See   Cassal,    C.   E 

Cassella,     L.,    und    Co.      Triphenylmethane     dyestuffs; 

Manufacture   of   chlorinated  products   of   xvlene 

and  of (P)      

Castner-Kellner  Alkali  Co.,  and  J.  W.  Moore.    Bleaching 

powder;  Manufacture  of  (PJ 206a,  582a* 

Cathcart,   W.   H.     Welding  173b 

Catlett,    H.,    and    Schalk    Chemical    Co.    Paint-dissolver 

(P)        775a 

Catlin,  G.   L.,   and  others.    Glass-drawing   furnace    (P)      242a 
Oatlin,  R.  M.,  and  Catlin  Shale  Products  Co.     Shale  or 

the  like;   Apparatus   for  distillation  of (PJ      571a 

Catlin  Shale  Products  Co.    See  Catlin,  R.  M 571a 

Caulk  Co.,  L.  D.    See  Poetschke,  F 740a 

Cauwood,    J.   D.,   and   W.    E.    S.    Turner.       Glassware; 

Effect  of   continued    action   on    chemical of 

water    acid,  and  alkali 692a 

Glassware ;    Resistant   properties   of   some   types    of 

foreign  chemical  692a 

and  others.    Glass ;    Durability   of  heavy   lead   potash 

•  _  34a 

Cavanaugh,  L.  J.    Fabric;  Soil-proof  and  process  of 

making  the  same  (PJ     686a 

Cavel,  L.    Essential  oils;  Antiseptic  value  of  some  388a 

Caven,    R.    M.       Brass ;     Influence    of    impurities     on 

mechanical  properties  of  .     Discussion         ...  154t 

Opium ;  Effect  of  heating on  its  morphine  con- 
tent.   Discussion 316t 

Soluble    glass       53b,  63t 

Trypsin,  and  a   new   method  of  purifying  enzymes. 

Discussion      31  4t 

Caven,  T.   M-,  and  Maryland  Products  Co.    Diatomace- 

ous  material  and  process  of  making  the  same  (P)  31a 
Cavers,  T.  W.    Copper  sulphide  and  like  ores;  Smelting 

(P)          309a 

Cecil,  W.  A.    Wood;  Prooess  for  preserving  (P)  ...  185a 

Celite  Products  Co.    See  Anneke,   P.   S 419a 

See  Boeck,   P.   A 13a,  630a 

See  Olson,  H.  M 91a 

See  Thatcher,   H.   S 125a 
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Celluloid  Co.     See  Lindsay,  W.  G. 


27a,  461a,  461a 


Centnerszwer,   M.      Metals;   Velocity   of   solution  of   

in  acids.  Velocity  of  solution  of  alloys  of  zinc 
with  arsenic,  lead,  cadmium,  nickel,  platinum, 
and  gold         ...        

Chadeloid    Chemical    Co.-  See   McAdam,    C.  

Chadwiok,  T.  H.  Glass;  Method  and  apparatus  for 
drawing    sheet (P)  

Challinor,  R.  W.  New  South  Wales;  Advantages  to  be 
derived  by  utilisation  of  waste  on  the  south 
coast    of  

Chalmers,  A.  H.    Coke-oven  walls ;  Method  of  repairing 

(PJ  

Chambers,  D.       Fruit  and   vegetables ;    Preservation  of 

<P)  

Chambers,  J.   A.    Glass ;   Manufacture   of  (P) 

Chambers,  S.  B.     Starch;  Process  for  producing  laundry 

(P)  

Chainicr,    F.  W.,  and  others.    Power  gas;  Manufacture 

of and  recovery  of  hydrocarbon  oils  (P)  ... 

Chnniot,  E.  M.,  and  H.  I.  Cole.    Microscopic  qualitative 

chemical  analysis ;  Use  of  textile  fibres  in  21a,  75a 

Chamottefabrik     Thonberg     A.-G.       Illuminating     gas ; 

Furnace     for      production      of in     vertical 

retorts   or    chambers    (PJ  

Champion,      A.,      and      others.        Porcelain      insulating 

material    (Pj  

Champion  Ignition  Co.    See  Champion,  A 

Chance,   K.   M.     Alsace  potash  deposits.     Discussion 

Potash;    Commercial    aspect   of    recovery   of  in 

manufacture  of  pig  iron  

Potash    industry ;    Prospects    of    founding    a  in 

this    country  

See  British  Cyanides  Co 

Chance    and    Hunt,    Ltd.,    and    others.        Acid-resisting 

cement    (PJ 

See   Hunt,    E.    J 248a*,  416a* 

Chandler,    J.    Bread    and    ingredients   therefor;    Manu- 
facture of (P) 438a 


246a 
663a 

513a 


337t 

3a 

18a 
336a* 

710a 

760a 


682a 

335a 

335a 
298t 

87a 

222t 
88a 

768a 


Chang,  M    Y.    See  Dean,  R.  S 

Channon,     H.     J.,     and     others.       Scattering     media ; 

Behaviour  of  in  fully  dittused  light 

Channon,  P.  J.    Siphons  for  corrosive  and  other  liquids 

(*)         

Chantraine,  A.   B.    Heating  furnace  (P)     

Chapin,  G.  M.    See  Chapman,  R.  M 

Chapin,  R.  M.    Arscnious  oxide;  Preparation  and  test- 
ing of  pure 

Chapin,  R.    W.    See   Chapman,   R.    M.  

Chaplin,  M.  J.,  and  R.  A.  Brown.    Oxidising  apparatus 

(p;      

Chapman,  A.  C.    Dog-fish  liver  oil     150b,  o12a 

Nucleic   acid   and  its   analytical   examination        242b,  441a 
Pyridine    bases   in  ammonia    and    its    salts ;    Rapid 

estimation   of  .    Discussion  

Spinacene  and  some  of  its  derivatives 

Chapman,  C.    E.        Bone    dust :    its    adulteration    with 

phosphate   rock      

Chapman,  C.  M.,  and  N.  C.  Johnson.    Cement;  Method 

of    making    mixtures    with    water-reacting  

(F)         

Chapman,  It.  M.,  and  others.    Vegetable-ivory  meal  and 

method   of    making    same    (P)  

Chapman,    S.      Obituary 

Chappcll,    H.    F.,    and    Mineral    Products    Corporation. 

Alumina;    Treatment  of   insoluble  (PJ 

Alunite ;    Method   of  recovering   potassium   sulphate 
and    alumina    from (P; 


224a 

81a 
454a* 
347a 

505a 
347a 

614a 


43t 

381a 


101a 


303a 

347a 
143b 

507a 

506a 
84a,  233a 


Chappell,  M.  L.    See  Mann,  F.  W 

Chardonnet.    See   under   De  Chardonnet. 

Charlier,    A.    C.    J.       British   Association   of   Chemists ; 

Discussion  on  proposed  formation  of ...        50b 

Charlton,  H.  W.    Asbestos ;  Process  of  treating  and 

product   thereof    (PJ       242a 

Bricks   and  other   moulded   articles    (Pj  59a 

Cementing  materials;   Manufacture  of  (P)      ...      419a* 

Potash;  Recovery  of from  greensand      87a 

und    Kaolin    Products     Corporation.       Alkali  metals ; 

Process     of     replacing   in     alkali-carrying 

rocks    (PJ       241a 

Charpy,     G.      Steel;     Influence     of     forging     on     the 

mechanical  properties  of  469a 

Steel ;  Influence  of  hot  deformation  on  the  qualities 

of   585a 

and   M.   Godchot.    Coke;   Formation  of  568a 

Chase,  M.   F.    Zinc  blende-roasting  furnace;   Choice  of 

a  11a 

Chase,  W    S.,  and  National  Carbon  Co      Cerium-group 

metals ;  Manufacture  of  compounds  of  from 

monazite  sand  (PJ  767a 

Chattaway,  D.    Hardness  of  metals;  Machine  for  testing 

the (PJ 226a 

Chaudun,  A.    See  Colin,  H 525a,  600a 

Cheesman,  R.  D.    See  Potter,  N.  S.,  jun 180a 

Chelle,  L.     See  Deniges,  G 284a 

Chemical  Construction  Co.    See  Hechenbleikner,  I.        ...      643a 

See  Monteith,  D.  8 537a 

Chemical  Development  Co.    See  McElroy,  K.  P 

167a,  167a,  167a.  283a,  416a 
Chemical  Engineering  and  Wilton's  Patent  Furnace  Co. 

See   Wilton,    N 539a 

Chemical  Process  Co.    See  Moore,  G 603a 

Chemical  Products  Co.    See  Esselin.  G.  J.,  jun 651a 

Chemical    Works    Rohner    &   Co.     See     under     Rohner. 

Chem.  Fabr.  Buckau.    Hydrocarbons;  Production  of  

from  bituminous  coals   (PJ        331a 

Magnesium  chloride  liquors  of  the  potash  industry; 

Utilisation   of  waste for  the  preparation  of 

hydrochloric  acid  from  Hlkali   chlorides   (PJ      ...      334a 
and   T.    Silbermann.    Magnesium   carbonate   and   pure 

carbon  dioxide;  Production  of  (PJ     467a 

Chem.    Fabr.    Budenheim   L.    Utz.    See    under   Utz. 
Chem.   Fabr.      Florsheim  H.    Noerdlinger.       See     under 

Noerdlinger. 
Chem.    Fabr.   Goldschmieden   H.   Bergius   und   Co.      See 

under  Bergius. 
Chem.     Fabr.     Griesheim-EIektron.       Vat     dyestuff     of 
anthracene    series ;    Manufacture    of  "a    golden- 
orange  (PJ      365a 

Vat  dyestuffs  of  the  anthracene  series;  Manufacture 

of  nitrogenous  (PJ 365a 

Chem.  Fabr.  Rhenania.    See  Fritzweiler,  H.  506a 

Chem.  Fabr.  zu  Schbningen,  and  R.  Vetterlein.    Evapora- 
ting  furnaces   for   surface  heating,   particularly 

for  the  concentration  of  acids  (PJ     766a 

Chem.    Fabr.    Stockhausen   und   Co.      See   under    Stock- 

hausen  und  Co. 
Chem.    Fabr.    von    Heyden    A.-G.       Alphylselenylureas ; 

Preparation    of  (PJ  389a 

Dioresyl  carbonate  as  substitute  for  lubricating  oil 

and  glycerin   (P)  331a 

Isovaleric  acid  ;  Manufacture  of  esters  of (PJ     ...       223a 

Stibinio  acids;  Manufacture  of  aromatic (PJ    ...      283a* 

Sulphurous  acid;   Preparation  of  reduction   products 

of (PJ     371a 


NAME  INDEX. 
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Chcm.  Wcrko  Grenznch  A.-O.  Cinchona  bark;  Prepura- 
tioD  of  hydrogenatcd  products  of  the  total  alka- 
loids of  —  <P)     

Ethanoltrialkvlorsoniuni  hydroxides  and  their  salts; 

Preparation   of   (l )  350*. 

Tropio  aoid;  Preparation  of (P)     

Otaenard,  E.  A.  It.    Distilling  methods  and  apparatus  (P) 

Che-noTeau,  O.    See  Hadflcld,  ft.  

Chtfnevenu,  G.  Fats  ;  Relationship  between  chemical  con- 
stitution ami   refractivo  index  of  

Cheney,    II.    N.,   and    D.    8.    Reynolds.        Gas-purifying 

apparatus  (P)         

Cheroheffsky.    Castor  oil ;  Determination  of  purity  of 

Chernoff,  L.    See  Viohocver,  A 

Chevcnard     P.     Carbon   steeU  ;    Anomaly   of  elastieity  of 

and  reversible  transformation  of  oamonnte 

Steels ;    lK'termination    of   the    velocities    of   cooling 

necessary  to  realise  the  hardening  of  carbon 

Chick,  H.,  and  K.  M.  Hume.  Titamine ;  Effect  of  ex- 
posure to  temperatures  at  or  above  100°  upon  the 

whose  ftenoienoy  in  a  diet  causes  polyneuritis 

in  birds  and  beri-beri  in  man  

Wheat,  rice,  and  maize  grains;  Distribution  in  

of  the  substance,   the  deficiency  of   which   in  a 
diet  causes  polyneuritis  in  birds  and  beri-beri  in 

man       

Chidlow,  D.,  and  others.     Bread;  Process  and  machine 

for  making  (P)        

Bread;    Process   of   making  (P)        

Chiknshigi,  M.,  and  T.  Aoki.     Aluminium  and  selenium; 

Metallogrflphio  investigation  of  the  system ... 

and    M,    Fujita.     Selenium    and    antimony;     Metallo- 

graphio  investigation  of  the  system  

and    It.    Hikosakn.     Cadmium    and  "selenium ;    Metallo- 


and 
and 


rphio  investigation  of  the  system 
Kurosawa.      Zinc     and     selenium ; 


Metallo- 
Metallo- 


389a 

443a 

350a 
231  a* 

10a 

64a 

330a 

273a 
485a 

91a 
420a 


17a 

220a 
220a 

153a 

153a 
153a 
153a 
153a 

726a 

95a 


graphio  investigation  of  the  system 

J.    Nosi.      Tellurium    and    aluminium 

graphic  investigation  of  the  system  

Chinese-American    Co.,    and    W.    B.    S.    Whaley.      Com- 

i  bustiblo  gases;  Device  for  producing (P)    ... 

Chkliar,  I.     Electric  accumulators   (P)         

Choate.  P.  C.     Zinc  industry;  Research  preparedness  in 

the  471a 

Chopin,  M.     Heat;  Apparatus  for  measuring  the  loss  of 

up    the    chimney,    and   the     elements     con- 
stituting this  loss  568a 

Chrismnn.   C.    S.      Gas  waah-boxei    'IM         262a 

and  United  Gas  Improvement  Co.    Gas   wash-box   (P)      501a* 

Christensen,    J.    H.         Photographic    films    of     varying 

porousness;  Production  of (P)  284a* 

Christensen,  N.  C,  and  others.    CoppeT  ores;  Process  of 

treating  by  lixiviation    (P)        772* 

Christiansen,  J.     Disinfection  with  alcohol ;  Theory  and 

praotice  of  713a 

Christie,  A.  W.,  and  J.  C.  Martin.  Soils;  Effect  of 
calcium  oxide  and  calcium  carbonate  on  water- 
soluble  nutrients  in  666a 

Soils ;  Volumetric  determination  of  sulphates  in  water 

extracts  of  189a 

See  Hoagland,  D.   R. ...      665a 

Chubb,  L.  W.,  and  Westinghouse  Electric  and  Manu- 
facturing Co.  Electrolyte  for  electrolytic  cells, 
such  as  lightning-arresters,  condensers,  and  the 

like  (P)  593a 

Electrolytic  apparatus  (P) 156a 

Melting    points ;    Method    and    apparatus    for    deter- 
mining    (P)      286a 

Church,  D.  W.,  and  R.  A.  Dalluggc.     Ore  crushing  and 

amalgamating  mill  (P) 473a 

Churchward,  J.     Steel  alloys  (P)         127a,  425a 

Chute,  H.  O.,  and  K.  P.  MoElroy.     Wood  distillation  (P)      118a 
Ciaroioian,  G.,  and   C.   Ravenna.     Plants;  Behaviour  of 

organio  compounds  in  745a 

Plants ;     Influence   of    organio     substances    on     the 

development  of  598a 

Ciapetti,      G.       Fermented      beverages ;      Method      and 

apparatus  for  producing  dealcoholised (P)  ...        17a 

Claflin,  0.  L.,  jun.    See  MaoDonald,  P.  J 427a 

Clapp,  A.  L.,  and  R.  W.  Bird.    Fibrous  roofing  material; 

Manufacture  of  from  scrap  leather  (P)     ...      547a 

Clapp,  F.  O.     See  Rost,  C.  0 435a 

Clare,  G.  R.     Exhaust  gas  analysis;  Notes  on  ...        51t 

Claremont,  E.  A.     See  Stratton,  J 310a* 

Clarens,  J.  Bicarbonates  and  carbonates  or  alkali  car- 
bonates  and    hvdroxides ;    Analysis    of   mixtures 

of  —  504a 

Phosphorio  aeid  ;  Precipitation  of as  ammonium 

phosphomolybdate  352a 

Phosphoric     anhydride ;      Estimation     of     as 

ammonium  phosphomolybdat©  352a 

Claik,  A.  B.     Mordanting  action  of  metallio  fcrro-  and 

ferri- cyan  ides  86a 

ana   H.    A.    Lubs.        Thymolsulphophth&lein ;    Use    of 

as  indicator  in  acidimetrio  titrations  ...      718a 

See  Lubs,  H.  A 684a 


Experiments  with 


Nucleic   acids ;    Pre- 


Clark,  A.  N.  Lime  cake  from  sugar  refining;  Quick 
method  for  analysis  of  

Clark,  A.  W.,  and  L.  Du  Bois.  Gelatin  and  glue; 
"  Jelly  valuo  "  of  

Clark,  C.  E.,  and  others.  Drying  and  aerating  machine 
(P)        

Clark,   D.   E.      Fertiliser;   Process  of  making  from 

leather  (P) 

Clark,  B.  It.    Waterproofed  canvas;  Manufacture  of 

Clark,  F.  G.,  and  others.     Metals;  Extracting  pure  

from  their  ores  (P) 

Clark,    G.      Bituminous    schist 
in  Uruguay 

Clark,  J.  0.    Pulveriser   (P) 

Clark,  W.  M.    See  Clark,  C.  E.   .. 

Clarke,   G.,    and   S.   B.   Schryver, 

pnration  of  plant  

Clarke,  H.  T.  Photographio  developing  agents;  Exam- 
ination of  organio  ■ 

Clarke,  L.  B.    Drying  apparatus  (P) 

Claros  Ges.  m.  b.  H.  fur  Reinigung  stadtischer  u. 
gewerbliohe  Abwasser.  Sewage  ;  Biological  filter, 
with  oxidation,  for  destruction  of  bacteria,  &o., 
in  town  and  industrial  (Pj       

Classen,  A.     Ammonia;  Process  for  producing  (P) 

Claude,  G.     Argon;  Industrial  preparation  of  

Claus  and  Co.     See  Wray,  E 

Clause,  W.  L.,  and  Pittsburgh  Plate  Glass  Co.    I^ehr  (P) 

Clawaon,  8.  I.     Ores;  Process  of  volatilising  (P)  ... 

Clayton,  A.     See  Uolliday,  L.  B 

Clayton,  H.  D.     See  Garner,  J.  B 

Clayton,  W.  R.     Preservation;  Method  of  (P) 

Cleaves,  H.  E.,  and  F.  W.  Horton.  Ores;  Process  of 
treating (I) 

Clegg,  E.  B.    See  Calico  Printers'  Association,  Ltd. 

Clegg,    W.    See   Greenwood  and   Bat  ley,   Ltd 

Clement,  J.  K.,  and  J.  N.  Lawrence.  Coal  dust  and  nir 
mixtures ;  Laboratory  determination  of  explosi- 
bility  of  

Clendon,  G.  W.,  and  Locomotive  Pulverized  Fuel  Co. 
Pulverised  fuel  and  air  feeder  and  mixer  (P)     ... 

Clennell,  J.  E.  Aluminium  alloys  and  dust ;  Estimation 
of  magnesium  in  

Cleveland  Trust  Co.     See  Sherman,  L.  O 

Clevenger,  G.  H.    Flotation  versus  cyaniding  of  gold  and 

silver  ores     

Zinc;  Electrolytio  production  of  (P)       

Cleworth,  A.  B.  Wet  filters,  water  coolers,  humidifying 
apparatus  and  the  like  (PJ     

Clifford,  W.     Nessler  solution;  Utilisation  of  waste  

132r,  179t 
and  Jones  and  Attwood,  Ltd.     Separation  and  settle- 
ment of  solids  and  semi-solids  from  chemical  and 

like  manufacturing  liquids   (P)         

Separation    and   settlement  of   solids   and   semi-solids 
from  sewage  liquids  and  analogous  liquids  (P)  ... 

Cline,  M.  E.    See  Brinck,  H 

Cloakcy,  W.  J.  P.    Dust-collector  (P)  

Clough,  J.  H.,  and  General  Electrio  Co.  Arc  device ; 
Enclosed (PJ 

Cloukey,  H.    See  Palmer,  R.  C 

Cloup,  F.  Steels;  Quenching  and  work-hardening  of 
carbon ■ 

Coad-Pryor,  E.  A.    See  Rosenhain,  W.  

Coad-Pryor.    Glass;  Action  of  certain  types  of upon 

pots       

Coalite,  Ltd.    See  Wellington,  S.  N.„ 

Coast,  J.  W.,  jun.,  and  The  Process  Co.  Distilling  hydro- 
carbons;  Art  of  (P)  

Hydrocarbons;   Art  of   and   apparatus   for   cracking 

(P)  144a,  262a 

Petroleum  hydrocarbons;  Art  of  and  apparatus  for 

crooking  (P)  117a,  117a 

Petroleum  hydrocarbons ;  Distilling (P) 117a 

See  Cosden,   J.   8 262a,  405a 

Cobb,  B.  G.,  and  others.  Ores;  Method  and  apparatus 
for  eleotrical  reduction  of  (P)  

Cobb,  J.  W.    Boiling  points;  Apparatus  for  determination 

of  .     Discussion  

Lime,  and  the  liming  of  soils.     Discussion    

Refractory  materials  and  the  glass  industry 

Scientific  glassware  industry.      Discussion      

Sulphnrio  aoid  manufacture;  Modern  methods  of . 

Discussion      

Tar    fog   in   gas ;    Approximate  estimation   of   . 

Discussion      8b,  37t 

Cobellis,  F.   Hvdrogen  peroxide;  Manufacture  of and 

of  bnri'um  nitrate  (P)     622a 

Cobwell  Corporation.    See  Wells,  R 519a,  594a 

Cochrane,  G    D.     Coke  hardness;  Importance  of  in 

the  blast-furnaco 304a 

Cockburn,  T.     See  Harris,  F    W 279a 
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Cockerill,  T.  Rubber  latex ;  Apparatus  and  process  for 
estimating  the  -volume  of  acid  required  to  coagu- 
late a   given  volume  of  (PJ      ■•• 

Cocking,  T.  T.    Alcohols  in  essential  oils ;  Determination 

and  J.  D.  Kettle.    Balsam  of  tolu  ;  Evaluation  of  

Cocks,  L.  V.,  and  A.  H.  Salway.     Glycerin  from  whale 

oil ;  Factors  influencing  the  quality  of  crude  

when  manufactured  by  the  Twitchell  process      ... 

Coffman,  H.     Juice-asepticising  process   (Pi         

Coflmann,  W.  D.    See  Fischer,  M.  H 

Cofman-Nicoresti,  C.  A.     Cresols ;  Manufacture  of  solid 

disinfectants  containing  (P)     

Smelling  salts;  Solidified and  solidified  inhalants 

(P)         •" 

Coghill,  W.  H.    Flotation  of  chalcopyrite  in  chalcopynte- 

pyrrhotite    ores       

and  C.  O.  Anderson.    Ore  flotation  ;  Molecular  physics 

Cohen,  B.    See  Givcns,  M.  H 

Colassi,  A.  Celluloid;  Stabilisation  of  nitrocellulose  for 
manufacture  of  (PJ  

Colburn,  E.  A.    See  Colburn,  H.  C 

Colburn,  H.  0.  and  E.  A.     Ore-flotation  process  (P)     ... 

Colburn,  I.  W.,  and  Toledo  Glass  Co.  Glass;  Method  and 
apparatus  for  making  sheet  (P) 

Cole,  n.  I.    See  Chamot,  E.  M 

Cole,  W.  L.    See  Quasi-Arc  Co 

Coleman,  A.  B.     See  Pratt,  D.  S 

Coleman,  D.  A.     Sodium  nitrate;  Influence  of  upon 

nitroge.i  transformations  in  soils,  with  special 
reference  to  its  availability  and  that  of  other 
nitrogenous  manures       

Coley,  H.  E.    Zirconia  as  a  refractory  

Colin,  G.  L.  A.  It.  B.    See  Piatt  Bros,  and  Co.     

Colin,  H.,  and  A.  Chaudun.     Invertase;  Law  of  action 

Invertase;  Law  of  action  of  :  hypothesis  of  an 

intermediate  compound ■■• 

and   O.   Lievin.       Aldoses;  Determination  of  by 

iodine  in  an  alkaline  medium  

Collin,  E.     Wheat  bran  and  its  adulterants  

Collins,  E.  F.,  and  General  Electric  Co.  Electric  fur- 
nace  (P)         

Collins,  H.  R.    Coal;  Use  of  in  pulverised  form    ... 

CollinB,  J.  W.    See  Robinson,  T..  and  Son    

Collins,  8.  H.  Coal  ash;  Melting  point  of  .  Dis- 
cussion                    

Naphthalene ;  Estimation  of  in  pesticides 

"Plant  products  and   chemical  fertilisers"  ... 

Collitt    B.,  and  W.  Regan.     Aluminium  alloys;  Analysis 

0f   91t,  92k 

Colnian,  H.  G.     Naphthalene;  Determination  of  in 

coal  gas  „     -       .-;      680a 

and   E.    W.   Yeoman.       Ammonia   liquor;    Commercial 

oonoentrated  and  its  impurities         ...      319t,  452k 

Colona,    G.    C.      Gases    for   use    in   internal    combustion 

engines  ;  Generation  of by  electrolysis  (P)  ...      176a 

Columbia  Chemical  Co.     See  Gait,  H.  A 88a,  334a 

Columbia  Conditioning  Co.     See  Heidler,  E 

Columbian  Enamelling  and  Stamping  Co.  See  Cooke, 
R,  D 

Comanducci,  E.     Formic  acid,  and  hydrosulphites ;  New 

reaction  of  ••■ 

and  G.  Meduri.       Iodoform;  Alteration  of  alone 

or  in  solution,  in  direct  light 

Combes,  R.  Plants ;  Immunity  of towards  the  imme- 
diate principles  which  they  elaborate       

Combs    W.  B.,  and  C.  H.  Eokles.     Butter;  Relation  of 
'  Oidium  luctis  and  Penicillium  to  keeping  quali- 
ties of 

Comment,  P.    Zino  sulphide;  Preparation  of  anhydrous 

(P)  ...        273a,  313a 

Commercial   Research  Co.      Cement  furnace  structures ; 

Rotary (P) .-■■ 

and  H.  Hibbert.     Explosive  compositions  ;  Production 
of (P)     ... 
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486a 


126t 
558a 
131a 

634a 

107a 

270a 

377a 
746a 

686a 

629a» 

629a« 

58a 

21a,  75a 

96a> 

...   119a 


35a 
254r 
552a» 

525a 

600a 

745a 
163a 

592a 
227r 
358a 

16t 
131 R 
351 R 


577a 
591a 
298a 
748a 
556a 

668a 


244a* 
167a« 


Comp.  des  Forges  d'Audincourt  et  Dependances.  See 
Guillemin,  A.  

Comstock,  D.  F.,  and  Kalmus,  Comstock,  and  Wescott, 
Inc.  Ionic  discharges  for  light  projection 
apparatus ;  Method  of  controlling  and  apparatus 

for  producing (PJ    

and  Technicolor  Motion  Picture  Corporation.  Electrio 
arcs;  Method  of  controlling  and  apparatus  for 
producing  (P)  

Comstock,  G.  F.  Bronze  and  brass;  Non-metallic  inclu- 
sions in 

Copper  castings  for  electrical  purposes 

Comte,  F.     See  Bosshard,  E 

Condensed  Food  Co.  Food  products ;  Method  of  preparing 
pre-cooked  from  potatoes  (PJ     


359a 


306a 
210a 
707a 
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Condensite  Co.  of  America.    Sec  Avlsworth,  J.  W.        141a,  775a' 

See  Brown,  K "     383a 

Congoleum  Co.    See  Prifold,  G 204a 

Connolly,  F.  A.    Mixing  and  cooling  machine  (P)  ...      141a 

Connolly,  .1.     Crucible  furnace  (P)     378a 

Glass  industry  after  the  war        219n 

Conrad,  M.  E.,  and  C.  B.  Schoenmehl.    Toltaic  cell  (P)      339a 
Considere,  E.  A.,  and  C.  H.  Bethell.    Tin;  Apparatus  for 

recovering from  waste  material  (PJ    96a* 

Consolidated  Liquid  Gas  Co.     See  Peterson    F.  P.  ...      501a 

Consolidated  Mining  and  Smelting  Co.  of  Canada.     See 

Hamilton,  E.  H 092a 

Cook,  A.  A.,  and  A.  G.  Woodman.     Vegetable  gums  in 

food  products;  Detection  of  527a 

Cook,  E.  F.    See  Remington,  J.  P 386r 

Cook,  E.  G.,  and  Copper  Products  Co.     Electrodeposition 
under  compression ;    Process   and   apparatus   for 

(P)  550a 

Cook,  F.  C,  and  J.  B.  Wilson.    Boron ;  Effect  of  on 

crops  and  its  distribution  in  plants  and  soils  in 

various  parts  of  United  States         274a 

Cooke,  R.  D.,  and  Columbian  Enamelling  and  Stamping 

Co. ;  Removing from  enamelled  metal  articles 

(P)        591* 

Coolidge,  A.  S.    See  Taylor,  G.  B 298a 

Coombs,  F.  A.,  and  W.  H.  McGlynn.     Tanning  in  acid 

liquors,  with  comparative  tests        76r 

Coombs,   F.    E.       Retort  for    dry  distillation;     Experi- 
mental   331a 

Cooler,  A.  E.    See  Cooper,  E.  A.  747a 

Cooper,  E.  A.  and  A.   E.     Sewage  purification ;  Impor- 
tance of  geological  factors  in  747a 

Cooper,  H.  C.    See  Holleman,  A.  F 164r 

Cooper,  H.  S.,  and  Cooper  Co.    Alloys  (PJ    591a» 

and   The  Cooper  Research  Co.    Alloys   (PJ         186a 

and  Electro  Metals  Products  Co.     Alloy  for  electrical 

oontacts    (PJ  95A 

and  General  Alloys  Co.    Alloy  (PJ     705a,  740a 

Cooper,  R.  A.,  and  K.  B.  Edwards.     Phenols;  Method  of 

producing  high-boiling  (PJ        502a 

and    W.    Cooper.         Wood    distillation     plants ;    Auto- 
matic  wood   gas   regulating   valve    for  (P)      540a 

Cooper,  W.    See   Cooper,  R.   A.  540a 

Cooper.    British  Association  of  Chemists ;  Discussion  on 

proposed  formation  of  50b 

Cooper  Co.    See  Cooper,  H.  S 591a» 

Cooper  Hewitt  Electrio  Co.     See   Keyes,  F.  G.   ...        89a,  551a 

Cooper  Research  Co.    See  Cooper,  H.  S 186a 

Cope,  F.  T.    See  Baily,  T.  F 312a,  592a 

Cope,    W.    C.     See  Taylor,   G.   B 672a 

Copp,  H.  E.    Benzol  and  naphthalene  recovery  from  coal 

gas        725a 

Coppee,  E.     Coke-oven;  Regenerative  (PJ     ...  616a 

Copper    Products   Co.     See  Cook,   E.  G 550a 

See  Huggins,  N.  550a 

C'orbitt,  H.   B.     Ether;  Effect  of  on  tetanus  spores 

and'  on  certain  other  micro-organisms      714a 

Corn  Products  Refining  Co.  See  Jefferies,  F.  L.  ...  230a 
Corner,  E.  P.  See  Blair,  Campbell,  and  McLean,  Ltd.  647a 
Cornet,  A.,  and  L.  Humblet.    Generator  for  mixed  steam 

and    combustion   products    (PJ  357a 

Corning  Glass  Works.     Glass   for  absorbin'g  ultra-violet 

radiations;  Manufacture  of  (PJ         584a 

Corti,  A.    Glutamio  acid;  Process  to  separate  from 

other  amino-acids  (PJ     193a* 

Cory,  H.  E.  J.     Sulphurio  acid ;  De-arsenication  of  122a 

Cosden,    J.    S.,  and  others.      Petroleum   hydrocarbons ; 

Apparatus  for  oracking  (P)     262a 

Petroleum    hydrooarbons ;    Cracking   (PJ       ...      405a 

Coste,  J.  H.  Atmospherio  gases;  Absorption  of  — — 
by  water.  Diagram  showing  volume  of  oxygen 
dissolved  by  water  at  different  temperatures  and 

pressures        170t 

British  Association  of  Chemists;  Discussion  on  pro- 
posed formation  of 50r 

Chemistry;    The   profession  of   90r 

Coster,  T.  J.,  and  D.  G.  Putnam.     Dehydrating  machine 

for  desiccating   liquids   (P)     289a 

Cott-A-Lap   Co.    See  Merry,    A.    B 34a 

Couch    J.  F.     Cresols ;  Process  for  deodorisation  of  the 

191a 

Coudelou,  M.     Water  in  gas  tar  199a 

Coulson,  J.,  and  Westinghouse  Electric  and  Manufactur- 
ing   Co.      Electrolvte    (P)        213a 

Electrolyte;    Film-forming  (P)       552a 

Electrolytic,  apparatus  (PJ 156a 

Couper,  A.     See  Mason,  H.  E 700a 

Coupin     H.        Magnesium    carbonate;    Injurious    action 

of on  plants 479a 

Couret,  M.  J.,  and  Louisiana  Biological  Products, 
Incorp.  Vacoine  for  prevention  of  hog-cholera; 
Manufacture    of    (P)       71a 
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Cousin,  P.  A.  J.   G«o  producer  il'.>    

Coutts    F.  J.  H.    Dried  milks,  with  special  reference  to 

their  use   in  infant  (coding     

Cowan,   C.    M.,    and    J.    Brown.      1,:i|ht    pulp    and    other 

fibrous    materials;    Apparatus    for    !<•  :i 1 1 iilt    aiul 

lit    ■'!  (P)       " 


t  i.-utmoi 
Oowburn,  a..  \\\,  ami  W.  M.  Oowbora  an. I  Oowpar,   Ltd*. 

Carboj    hampers   or   orates    <i'i 
C'owburn   and    Cowpar,    Ltd..    W.     H.      9m    Oowbum. 

*     «  

Cowper-Ooles,  s.  d.     Copper;   Bleotrodepositioi  of  

I''  

Coppei    tabea;    Electrolytic  produetion  of  P) 

Wire  and    strip;    Electrolytic   production    of   metal 

<P>        ' 

Coi.   A.    See   Eckel,  B.  C 

I  me,    v     It.,  and  General  It.  iln.tiou  Gas  and  By-Products 

Co.     Mortar  for  ttrebrioks    <  Pj        

PotaaaJam  eblorido;   Process   for  purifying (Pi 

J.     Copra  and  other  coconut  products    

t     Olass;    m.  th.nl  of   gathering:- — -   (P)     ... 

Cos,    c.     K..    and    American    Oyanamid    Co.    Calcium 

oyanamide;   Prooess  of  Improving  crude  (Pi 

Calcium    oyanamide;    Prooess    of   making-    - (P) 

'  OX,    M.    K.     Milk:    Artificial  colouring   matter  in  

"'  Sharps  "  and  bran  ;  Composition  of  and  effect 

thereon  of  the  Food  Controller's  orders    

Cox,    J.    W.      Sm    Walker,    B.    E 

Coxon,  F.  Acetio  acid  and  its  compounds ;  The  sugar 
factory  as  a  source   of  supply  for  

Coxon,  W.  A.  Briek  towers,  chambers,  acid  storage 
tanks,  and  the  like;  Construction  of  (P)   ... 

Cozzolino,  D.     Evaporator  (PJ     

Crabtree.  H.  G..  and  others.  Isobrazilein  anil  certain 
related  anbydropyranol   salts;   Synthesis  of  

Crabtree.    J.    I       Development    of    roll-film,    film-packs, 

plates,   and   papers;    High  temperature  ... 

and   Eastman  Kodak  Co.      Photographs;  Tinting  pro- 
cess for  (P)    

Craggs,  J.  W.     Hardness  of  metals;  Testing  7b 

Craig,   E'.  H.  C.     Barbados  ;  Prospective  oilfields  of  

and   others.      British   oil   industry ;   A    new   79n, 

Craig,  H.  J.    See  Cnamier,   K.   W 

Cram,  T.  B.,  and   Railway   Materials  Co.     Burning  pul- 

1    fuel;   Apparatus  for   (P)      

Conveyor  for  furnaces  ;   Material (P)     

Crane,  A.  G.,  and  Crane  Shale  Oil  Corporation.     Hydro* 

carbon  materials  1  Extracting  from  shale  and 

similar  earthy  nu.t.ri-.  1  (PJ     

Crane,  T.  L.     Pulp-filter   (P)      

Crano  and  Breed  Manufacturing  Co.  See  Davoran, 
M.  P 

Crane  Shale  Oil  Corporation.     See   Boyle,   A.  M. 

See  Crane,  A.  G 

Craven,  E.  C.    Sulphuric  acid  mixing;  Graph  for ... 

Crawford.  D.    See  Saul,  J.  E 

Crawford.  W.  J.     AJcohols ;    Purification  of   crude   

(P)        

Crayton,  P.  Dyeing  of  stubbing,  yarn,  and  the  like  and 
apparatus    therefor    (P)  

Crede.    E.     See  Krnuss.  R.   B 

Cregan,  J.  F.    Zinc  oxide;  Bag-houses  for  

Zinc  oxide  furnaoes     

Crcighton,    H.    J.  M.     Concrete ;    Action  of  salt,  brine, 

and  sea   water  on   reinforced  298b, 

Concrete;   Deteriorating  action  of  salt  and  brine  on 
reinforced  — — ■       

Creiecher,  It.  G.     See  Creisehere.  T.    M 

Creischere,  T.  M..  and  It.  G.  Creiseher.  Explosive 
mat.  rials  ;  slaohine  for  making  pellets  from  pul- 
verised or  granular (P) 

Cremer,  F.    Capper  minerals;  Determining in  partly 

oxidised  ores  

Creqnc,  F.  J.  Rubber  articles;  Process  of  ornamenting 
(P)  

Creaswoll.  C.  G.        Obituary      

i       G.    G.,    and    The    Koessler    and     Hasslaeher 

Chemical    Oo        Cases;     Method    and    apparatus 

iting  oaloriflo  value  of  (PJ      

Criqucbeuf,   G.   E.      See  Helbronner,   A 

Crisftehl.  J.  A.  I*.     G.s  washer-scrubbers  (P)     

and     United     G;i-     Improvement    Co.       Gas    washer- 
scrubber    (P)  

Crockard.  F.  H.      Pig-iron;   Production  of  (P)     ... 

Crocker.  W.    See  Harrington,  G.  T 

Crombi.  ,   B.   II.     Plotinumising  metal   surfaces    I  P) 

Cromer,  C.  O.    See  Noyes,   11     a 

Cromlish.  A.   L.     Spiegel;  Manufacture  of  (P)     ... 

Cronia,  A.     Sewage  purification  by  the  activated  sludge 
- ;   Experiments  on  ..        

Cronshaw,   H.   B.     Bone  china  body;  Microscop 

of   a   
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183a 
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315a 
319a 

163a 
249a 

218a 

173a 
115a 
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21a 

784a 
43t 
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175a 
760a 

292a 
566a 


684a 
537a 

772a 
684a 
684a 
412a 
718a 

107a 

463a 
72a 

547a 
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131a 
143r 

41a 
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233a 

406a* 

658a 

777a 

628a 

777a 

339a 

106a 
208a 
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Crook,   S.    and    F.    W.   Gilli.its.ni. 
Manufacture  of  a (PJ 

Crook,  T.  Magnesite  as  a  raw  material  for  refrac- 
tories        J9j„ 

Croslaad,  G.  W.  K.  and  T.  1'.  K.  Sensitised  papei  r 
like  Bexible  matoria]  for  use  in  obtaining  .\  r;o 
photographs  or  radiograms;  Preparation  of  - 

id,    r.    IV    K,      See    Crosland,    B,    W.   K.      ... 

See    British    Dyes,    Ltd 

Cross,  0.   I-',  and   B.  .1.  Bevan.    "Cellulose"     

Esparto   cellulose   ami    the    problems    of    constitution 
and    Viscose    Development   Co.       Cellulose;    Manufac- 
ture nf  coverings  or  masses  of  structureless 

tP)       

Cross,    R.     Petroleum;    Treatment  and   r.  fining   of  

(P)        

Crosse,  A.   W.     See.  Maxim.   11.   S 

Cms-lev.    M.    I,.      1.4.6-Trih\<lroxv;intlir«quinonc       

Crossley,   T.  L.    Technical  eduoation;   Need  for  in 

Canada  

Orosson,  c.  0.    5m  Koehler,  0.  A 

Crouch,  C,  and  G.  J.  Hewlett.     Drying  machine  (P)  ... 

Croworoft,  A.,  and  F.  Morris.    Furnaces';  Billet-heating 

and  like (P) 

Crowe,  M.  L.  Coating  metallic  articles  to  prevent 
oxidation;    Method    of    (P)       

Crowe,  T.  B.  Cyanide  solutions ;  Crowe  system  of  de- 
aerating  

Orowell,   R.    D.    Acetic,    propionic,    and    butyric    acids ; 

Determination   of    

Crowell,    W.     S.     Dental    cements     (PJ        623a 

Crowther,  C,  and  H.  Woodhouse.  Palm-kernel  cake; 
Influence  of  upon  the  composition  of  milk- 
fat         

and  II.  K.  Woodman.  Palm-kernel  cake,  extracted 
palm-kernel  meal,  and  undecorticated  cotton- 
seed cake;   Comparative  digestibility  of  ... 

feast;     Digestibility    of    dried    

Crump,  G.    I,.,   and  Ekaoertin.  Ltd.      Sodium   sulphite; 

Manufacture    of    (P)         

See    Ross,    J.    S.  

Cruser,  F.  Van  D.,  and  Diamond  Match  Co.     Kelp,  char, 

sto.  :   Prooess  and  apparatus  for  treating  to 

obtain  alkali  salts  (PJ 

and  others.  Kelp,  char,  etc. ;  Process  and  apparatus 
for  treating  to  obtain  alkali  salts    (PJ     ... 

Csanyi,  H.       Secondary  battery  cell   (PJ     

Csonkn.  F.  A.  Cholesterol  and  the  higher  fatty  acids; 
Nephelometric  values  of 

Cudahy  Refining  Co.     Sec  Thiele,  F.  c 

Cull,   J.   E.    L.       Ironsand ;     Smelting  of     New   Zealand 

Cullen,  G.  E.,  and  J.  H.  Austin.  Sodium  hypochlorite 
solutions;  Hydrogen-ion  concentration  of  various 
indicator    end-points     in    dilute    

Cullen,  J.  A.    See  Cameron,  F.   K 415a, 

Cullen,  J.  F.,  and  United  States  Smelting.  Refining, 
and  Mining  Co.  Sulphuric  acid;  Manufacture 
of   and   of    ?.inc    (P)       

Cullis,  C.  G.  Potash;  A  neglected  chemical  reaction 
and  an  available  source  of  .     Discussion    ... 

Cummings,  C.  E.,  and  Eastern  Tanners  Gluo  Co. 
Waste  waters  containing  organic  matter  in  solu- 
tion; Method  of  treating (P)     

Cunningham.  M.  Cellulose-dextrose  relationship;  Re- 
investigation   of    the   

Cunningham,    W.     Coke-oven  doors    (PJ      

Currnn,    J.    .7.      Pressure-still    for   produoing  light  oils 

from    gas    oils     (P)        

Currie    J    A.     Nitrogen;  Apparatus   fur  fixation   of  

(P)        

Curtis,  E.  11.      Centrifugal  machine  (P)     46a, 

Curtman,    I.     •!..   ami    0.  Kaufman.     Iodides;   Detection 

of  in    presence  of    cyanides 

and    A.    Lehrman.        Cric    acid    in   blood ;    Volumetric 

rmination  of  

and  others.       Tartrates;   Test  for  depending  on 

formation   of    copper-tnrtrate  complex      

Cashing,    W.    T..    and    Cutler-Hammer    Manufacturing 

Co.     Insulation;    Electrical   (P)       

Cusmano,  G.     Santonin;  Oxidation  of  by  means  of 

organic     per-acids  

Onsquel,  A.,  and  H.  Goupil.  Metals;  Devices  for  pul- 
verisation of  molten  or  liquid  (P)     

Cutler,  M.      Egg   food  preparations    (P)      

Cutler-Hammer       Manufacturing       Co.        St*      Cushing, 

W.  T 
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Dackwciler,   H.     See  Erculisse,  P 780a 

D'Agostino    N.,  and  others.    Cereal  pastes;  Drying  room 

for  (P)  18a 

Dahl,  F.  Ammonium  sulphate ;  Preventing  agglomera- 
tion and  hardening  of during  storage  (P)  ...      436a 

Dahlbcrg,   A.    C.     See   Thatcher,   R.   W 36a 

See  Washburn,  R.  M 668a 

Dains,  F.  B.,  and  others.  Halogen  derivatives  of  aro- 
matic amines  and  their  analysis     488a 

Daitz,  W.    See  Schon  und  Co.,  Harburger  Chem.  Werke      419a 

Dakin,  H.  D.,  and  Dunham.    Dichloramine  T. ;  Solvents 

for     135a 

Dallugge,  R.  A.      See  Church,  D.  W.  473a 

Dalmas,  D.      See  Tsakalotos,  D.  E 750a 

Dalton,  R.    F.        Artificial  fuel  composition   and    process 

(P)        292a 

Dalton,  R.   W.     New  Zealand ;  Report  on  trade  of  

for    1917  463b 

Dalton,  W.  H.       Petroleum  oil  prospects  of  the  British 

Isles      116a 

Dalzell,  C.   B.,  and  D.  H.  Burrell  and  Co.     Centrifugal 

liquid  separator  (P)        399a 

Damiens,  A.     Carbides  of  the  rare  earths  of  the  cerium 

group 732a 

Damour,  E.,  and  M.  De  la  Moriniere.  Fuels;  Deter- 
mination of  total  carbon  in  and  its  import- 
ance in  the  study  of  fuel  economy 143a 

Dampfkessel-  u.  Gasometerfabr.  A.-G.  vorm.  A.  Wilke 
und  Co.    See  under  Wilke. 

D'Angelo,  G.    Tanning  hides;  Apparatus  for (P)  ...      217a 

Dannoel,  H.,  and  others.  Ammonium  sulphite;  Oxidis- 
ing        to  ammonium  sulphate    (P)      622a* 

Dantsizen,    C,    and   General    Electric   Co.       Magnesium 

chloride ;    Preparation   of    anhydrous    (P)      654a 

Danysz,    J.      Dihydroxydiaminoarsenobenzene ;    Metallic 

derivatives  of (P)     560a* 

Darling,    C.   R.     High   temperature    research      191a 

Darrin,  M.    See  Koppers   Co.,  H 663a* 

See    Sperr,    F.    W.,   jun 433a 

Darzcns,  G.  A.     Cresols ;  Process  for  the  separation  of 

(P)         235a 

Datta,  R.      Bromine;  Process  of  producing  (P)   ...      507a 

Daughters,  M.  R.     EchinocyUis  oregana  ;  Oil  from  seeds 

of  the  187a 

Davenport,    A.      See    Fred,    E.    B 743a 

Davidson,   C.       Tolane   chlorides   from  calcium   carbide, 

chlorine,  and  benzene     202a 

Davidson.    J.,   and   J.    A.   I*    Clerc.       Sodium    nitrate ; 

Effect    of    applied    at    different    stages    of 

growth    on   yield,    composition,   and    qualitv    of 

wheat  * 274a 

Davidson.  J.  G.     Aromatic  hydrocarbons;  Formation  of 

from  natural  gas  condensate 759a 

Davidson,  J.  H.,  and  others.  Soda-lime  glass ;  Pro- 
perties   of   453b 

Davidson,    8.  C.     Rubber  and    the  like;  Machinery  for 

kneading  (P)  251a* 

Davidson,  W.  B.  Scientific  glassware  industry.  Dis- 
cussion          339t 

and  W.  C.  Holmes  and  Co.  Liquids  and  gases, 
vapours,    fumes,    and    the    like ;    Apparatus    for 

bringing  into   intimate  contact    (P)  ...      290a 

Davies,    A.   J.      Paper  machines ;   Fourdrinier  (P)      502a* 

Davies,  D.,  and  D.  Jones.  Tin-plates  or  sheets  and 
other  like  metal  coated  plates  or  sheets;  Appli- 
ances used  in  manufacture  of  (P)     428a* 

Davis,   G.    J.     Furnaces   for  heating  ingots    (P)  ...      308a 

Davis,    N.    B.     Apatite,    a  substitute    for   bone   ash    in 

puttery  509a 

Davies,  W.  R.    See  Thomas,  H.  8 740a* 

Davies,  Z.     Steel  smelting  furnaces;  Gas  valves  for 

(P)        272a* 

Davis,  A.  E.    See  McCloskey,  A.  C 487a 

Davis,  D.  I.    Refrigerating  machine   (P)     757a 

Davie,  H.  S.  and  M.  D.  Benzene  vapours  in  gases; 
Differential    pressure   method    for  determination 

of    644a 

Gases;  Absorption  of  light  oils  from  645a 

and  others.  Gases;  Application  of  differential  pres- 
sure method  to  determination  of  benzene  and 
total  light   oils  in  645a 

Davis,  J.  D.,  and  E.  L.  Wallace.  Calorimeter  installa- 
tion ;    Multiple-unit    758a 

See   Taylor,   G.    B 54a 

Davis,  J.  T.  Evaporating  sugar  and  the  like;  Appara- 
tus for  (P)     386a 

and   J.   Rothschild.     Emulsifying  apparatus  for  milk 

(P)        ...       602a 


ism 

Dawson,  H. 

salt ; 

Sodium 

The 


Davis,  M.  D.    See  Davis,  H.  S 644a,  645a, 

See    Simmonds,    H 

Davis,  M.  J.,  and  M.  Micolino.     Egg  preservative  (P  ... 

Davis,    W.    A.     Indian  indigo  industry      

Indigp  soils  of  Behar;   Deterioration  of  the  — -p-     ... 

"  Organic    analysis;   Allen's   commercial  " 

Davis,  W.  J.  Temperature-changing  apparatus  for  pas- 
teurising   milk     (P)        

Davis-Bournonville  Co.     See   Swartley,   H.  R.,  jun.      ... 
Davison,  C.    Sound   waves  and   other  air   waves   of  the 

East  London  explosion  of  Jan.  19,  1917 

Davison  Co.,   A.    S.    See   Handy,    J.    0 59a, 

Davisson,  B.  S.  Soil  extracts  and  physiological  solu- 
tions: Ammonia  and  nitric  nitrogen  determina- 
tions   in    

Davoran,  M.  F.,  and  Crane  and  Breed  Manufacturing 
Co.     Electroplating   apparatus ;    Drying   niechan- 

for (P) 

M.        Ammonium    sulphate    and    Glauber's 

Production  and   separation  of  (P)    ... 

sulphate,    ammonium    sulphate    and    water; 
ternary    system  .    Utilisation    of    nitre- 
cake  for  production  of  ammonium  sulphate 
Dawson,  O.  B-,  and   Dawson  Metallurgical  Furnace   Co. 
Copper;   Metallurgical  process  for  extraction  of 

(P)  

Dawson  Metallurgical  Furnace  Co.    See  Dawson,  O.  B. 
Day,  D.    T.    and    R.    B.       Hydrocarbon   materials,    e.g., 

gasoline;    Treatment   and   refining   of  (P)... 

Hydrocarbons ;      Vaporising     and      producing 

hydrocarbons  of  low  boiling  points  from  hydro- 
carbons of  high  boiling  points  (P) 

and  V.   Z.  Reed.       Hydrocarbon  products ;   Extraction 

of  from  shales  and  coals  (P)     4a, 

and      others.       Hydrocarbons ;      Formation     of      

having    low    boiling    points    from    hydrocarbons 

having   high  boiling  points    (P)       

See  Day,  R.  B 

Day,  F.  E.,  and  M.  Grimes.    Butyrometers ;  Graduation 

and  calibration  of  Gerber  new  milk  ...       111b, 

Milk;   Conditions   affeoting   accuracy   in   the   Gerber 

test    for 

Day,  F.  W.  F.    Water  hyacinth  as  a  source  of  potash... 

See   Spring,    F.    G 

Day,  R.  B.  Hydrocarbons  of  low  boiling  point;  Appara- 
tus    for    producing  from    hydrocarbons    of 

high  boiling  point  (P) 

and    D.    T    Day.    Hydrocarbon   materials;    Treatment 

of (P>     

Day,  R.  B.    See  Day,  D.  T 760a,  760a, 

Deacon,   H.  D.    See   Jones,   L.   D 

Dean,  E.  W.  Gasoline;  Electric  heater  for  use  in  analy- 
tical distillation  of  

and    H.    H.    Hill.       Gasoline ;     Determination    of    un- 
saturated hydrocarbons  in  

Dean,  H.    See  British  Dyes,   Ltd 

Dean,  J.    G.    Potash    from    cement    dust ;    Wet    process 

for  extracting 

Dean,  R.  S.  Sulphides;  Oxidation  of  with  potas- 
sium iodate 

and  M.  Y.  Chang.     Plating  and  refining  baths;  Role 

of  complex  salts  as  electrolytes  in 

Dean,  T.  A.    See  Kettel,  F.  J 

De    Astis,    G.     Wine;    Fixed    organic    acids,    especially 

lactic   acid,  in  Tuscan  

De  Baufre,  W.  L.     Evaporators   (P) 

Debauge,  H.    Rubber;  Process  for  complete  removal  of 

from  canvas    of    worn-out    pneumatic    tyres 

<p)     

De  Belsunce,  G.    See  Delepine,  M 

Debout,  A.    See  Pinet,  A 

De   Brayer,   A.    Photography ;   Preparation   of   chemical 

substances  for  use  in  (P)  224a, 

De  Bruyn,   J.    See  De  Bruyn,  Ltd 105a, 

De  Bruyn,  Ltd.,  and  J.  De  Bruyn.    Edible  oils  and  fata; 

Means  of  imparting  a  definite  flavour  to (P) 

Nuts    or    seeds ;    Utilisation    of    certain  in    the 

manufacture  of  artificial  butter  or  the  like  (P) 
De  Chardonnet,   H.       Artificial   silk    and   like  threads; 

Apparatus   for   treating (P)      

De   Chardonnet.     Artificial  silk ;   Treatment  of   washing 

water  in  the  manufacture  of  

Artificial  silks;   Cross-sections  of  

Deckers,  A.   A.   J.    Cement ;   Manufacture  of  from 

blast-furnace   slag    (P) 

De  Dampierre,  M.  A.  H.  Petrol;  Manufacture  of 
volatile  oils,  such  as  (I) 

Dediehen,  H.,  and  others.  Turpentine  oils;  Process  of 
refining   and    deodorising   raw  (P)    

De   Dominicis,    A.,    and    others.       Soils;    Absorption   of 

cations  and  anions  by  

Deerr,  N.     Evaporator;  Multiple-effect  (P) 
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De  Godon,  F.    See  Mailhe,  A. 
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230a,  454 a 
...  679a 
...      545a 


Ii.    Gramont,  A.     Huron;  Speotroaoopic  detection  of  

lit    iteel    unit    in  i  in- r  it  Is 257a 

Dc guide.  0,     lt:irium  hydroxide :   Production  of  (P)        30a 

;ind     l>.     Mart  kit.         Barium     hydroxide 1     Process    for 

obtaining  (P)  30a* 

See    Marbuis,    I) 616a 

D.ioinger,    J.     Lead;    Volumetric  determination   of  

in    tuiplato 736a 

Dekker,  N.  H.  M.     Electrolytic  deposition  of  metnls  (P)      550a 

Dekker,    P.     Batata   and   1'iittap.roha ;    Determination  of 

re*in  and   impurities   iu  341a 

Rubbers;  Determination  ol  content  of  unsnponifiablo 

resin*  in  different 341a 

Deiacourt,  A.  K  .  and  Soc.  Align.  Ital.  Q.  Ansaldo  and 
Co.  Gas  and  phosphatic  fertiliser  material;  Pro- 
duction of (P)         539a 

De  la  Moriniere,  M.    See  Damour,  E 143a 

Do  Laval  Separator  Co.    See   I/eiteh,   M.     ... 

See   Wright,  B.   R 

Delavalle.    See,  Bettingcr 

Do   Lavaud,    D.    S.       Iron    pi]  I     treatment     for 

oantrifuffftlly  cast  (1'j     771a 

Deleheye,  H.     Flour;   Examination  of  85%  163a 

Delepine.   M.,  and  G.  de  Beuunoe,    Sea   samphire  from 

different  parts  of  France;   Essential  oil  of  ...      137a 

Do   Luoe,   R.     Lead ;   Process   of   treating   sulphide   ores 

of <P)     128a 

Deltenne,   H.    Centrifugal   machine    (P)      400a 

Demme,  R.  A.    Charcoal  and  method  of  producing  same 

(P)        50a 

Demoussy,    E.    See    Maquenne,   L 132a,  253a 

Dempster,  R.,  and  Sons,  Ltd.,  and  R.  M.  Brooke.  Drains 
for  hydraulic  mains  used  in  coal  gas  manufac- 
ture  (P)         405a* 

Gas    retort    settings;    Horizontal    and    inclined  

646a 

and  others.       Valves   for    controlling,   reversing,   and 
by-paaalng    the    flow    of    gas    through    purifiers, 

*  condenser*,  and   the   like 405a 

See    Toogood,    H.    J 363a*.  404a 

Da    Nagv,    D.,    and    others.    Dyestuffs ;    Manufacture    of 

anilino (P)      120a* 

IH-nbigh.  G.  J.  Sodium  carbolates  and  oresylates ;  In- 
fluence of  temperature  on  the  decomposition  of 

by  carbon  dioxide 306t 

DeahaiD,  H.  G.     I.*ad  sub-bromide  and  sub-chlorido      ...      300a 
lu-niges,  G.     Butyrio  acid;  Detection  and  determination 

of  165a 

Mercuric  ion;  Rapid  oharacterisation  of  the  in 

insoluble    sulphates.     Application    to   the    identi- 
fication of  this   ion    io   general         123a 

and   L.   Chclle.       Bromine  ions ;   Detection  and  deter- 
mination      of by       fuchsin-sulphurio      acid 

reagent  284a 

Denis,  W.,  and  A.  S.  Minot.    Cholesterol  in  milk  ...      746a 

See   Folin,  0 278a 

lknison,  H.  P.    See  Lucas,  E.  W 6a* 

Dennis,   L.   M..   and  J.   A.  Bridgman.    Gallium 738a 

:md    A.    B.      Hay.         Rare     earths;     Electrolysis     of 

solutions   of  the 123a 

Denton,   J.   J.    See   Filmer,  G.  B 96a 

Deny,    E..   and    B.    IT.    Lewis.       Slag;    Effect   of  adding 

suitable  on   setting    properties   of    Portland 

oemont  33b,  91a 

De    Ong,    E.    R.        Hydrocyanic     acid     gas    as    a    soil 

famigant        36a 

Dern,  G.  H.,  and  others.    Ore-roaster;  Blast  (P)  ...      128a 

Do  Ros,    D.    See   Maconochie,    H 426a,  622a 

De  Saulles,  C.  A.  H.    Zinc;  Apparatus  for  treating  

(P)         772a 

Zinc;    Process    of    treating  (P)        659a 

Descnmps,  L.     Sulphur  dioxide  and  nitrogen;  Apparatus 

for  manufacture  of  a  mixture  of  (P) 182a* 

ih,    C.   H.    Building  stone;    Preservation   of ...      118t 

Plaster;    Setting   of  393r 

Puddling  process;  Improvements  in  the  72b 

Setting  process   in  plaster  and   cement;  Mechanism 

of   tho 32b,  89a 

De  Segundo,  E.  C  Cotton  and  other  fibre-bearing 
seeds ;    Defloration   of   the   decorticated   hulls   of 

and     segregation     and     collection     of     the 

detached  fibres    (P)  265a* 

Cotton   and   other  fibre-bearing  seeds;    Delinting  of 

ginned  and    segregation    and    collection    of 

the  detached  fibres  ( P) 265a* 

Cotton     seed      products;      Some in     relation     to 

present  day   needs ...       118 r,  132b 

Errata  ...      172t 
DctwiIliT,    H.    J.     Alunite;    Recovering   the   constituents 

of in    useful   forms    (P) 622a 

Deutsche  Desinfektionsmittelfabr.  Lipschitz  u.  Co.    See 

under  Lipschitz. 
Deutsche    Gasgluhlicht    A.-G.     (Auer    Ges.K    Incandes- 
cence gas  mantles;   Manufacture   of  (P)    ...      618v 

Leather  substitute   (P)  343A 


PAOE 

Deutsche  Bolray-Werke  AG.    Bleaching   liquor;  Hnnu- 

fact ure     of     dilute  from     sodium     carbonate 

solution   and   chlorine    (P)        581a 

Deutson-Koloniale  Gtorb-  a.  Farbstoff-Gee.    Qlns  snd  like 
:  stances j  Manufacture  of  products  Adapted  to 

preoipitnto  (P}        555a 

Tanning  agents;  Process  for  preparing  condensation 
products  of  a-  or  0-nnphtholrnonosulphonio  solas 

and  formaldehyde  for  use  as  (P)       344a 

Deutsch-Luxemburgischo     Bftl'g  Walks*      u.      Hutten-A.G. 
Iron  and  steel  scrap;   Preparation  of  briquet! 

of in  admixture  with  oarbon  (P)      739a 

Iron  and  steel  scrap;  Utilisation  of  (V) 739a 

and    A    .Klinkenberg.        Ingot-iron   and    steel;    Manu- 
facture of  (P)  211a 

Devnl,  A.    Sec  Boularan,  A 40a 

Devaucelle,  L.  P.,  and  P.  Bensa.    Cyanides  and  ammonia; 

Manufacture  of  (P)        546a 

De  Vaughn,  H.  I'..  arid  w.  A.  Jones.    Glass-furnace  (P)      656a 
Deverioks,    V .   V.,   mid    L.   S.   Hornor.     Gasoline ;    Pi 

for  making  (P)         294a 

Devillcrs,    I,.     Wheat,    Sour,  etc.  ;    Determination   of  non- 
digestible  residue  in by  means  of  pancreatin 

319a,  601a 

De  Tries,  O,     Rubber  coagulum  ;  Maturing  of  ...       664a 

Rubber;  Influence  of  opening  a  tapping  cut  and  of 

pollarding  on  latex  and  663a 

and     H.     J.     Hellendoorn.       Rubber;     Differences     in 

weight  in  the  preparation  of  sheet  and  crepe 664a 

Dewar,    J.,  and   others.     Catalysts    for  hydrogenation  of 

oils;  Preparation  of — -  (P) 520a* 

Hydrogenation   of  fats  and  oils    (P)      66?a* 

De  Whalley,  M.    Filing  papers,  etc.,  bv  subject;  System 

of  *.        '    317r.  «3b 

Dhavernas,   J.,   and    United    States    Nickel    Co.      Nickel: 

Separation  of  from  nickel-copper  allovs   (PJ 

550 v,  591a 

Diacono,  H.     See  Cam  be,  J 578a 

Diaferia,  L.     See  De  Dominicis,  A 132a 

Diamond,  W.    Sulphur  in  spent  oxide  ;  Estimation  of 


Diamond  Match  Co.    See  Cruser,  F.  Tan  T). 

See  Howard,  O.  Z 

Diamond  State  Fibre  Co.     See  Mcintosh.  J. 
Dibdin,    W.    J.      Mortar ;    Ancient    and    modern 
Dick,  S.  M.,  and  F.  E.  Mick.    Butter:  Artificial 

Method  of  making  composition  (P) 

Water  power  in  India     

See  Tnlcan  Engineering  Co.  (Whitehaven), 


Butter 

Dickens,  A. 

Dickson,  A. 

Ltd. 

Dickson,    H 


336t,  451n 
...  266\ 
...  261a 
...  709a 
33b.  91a 

(P)      320a 


320a 
228r 


315a» 


C.       Steel    and    other    metals    and    alloys ; 
Apparatus  for  quenching,   hardening,  tempering, 

or  like  heat  treatment  of  ( 1»)     

Dickson,  J.    Gas  economies  with  special  reference  to  car- 
bonisation and  treatment  and  disposal  of  residual 

products  

Diehl.  O.    Black  dyeing  on  iron  mordant     

Dyeings  to  the  shade  of  Naphthylamine  Claret     ... 
Diekmaun,   W.,   jun.      Hydrogen    sulphide;    Removal  of 

from  gases  (P)         

Dicnert,  F.     Nitrites  ;  Determination  of 

Sewage  sludge;   Nature  of  activated  

and   others.       Bacilli    of    Eberth    and    paratyphoid   B 

bacilli  in  water;  Search  for  

Dieterich,  H.    See  Meister,  Lucius,  u.  Briining     

Dillon,  S.  O.    See  Oakes,  F.  J 

Dimitrow,  M.    See  Karaoglanow,  Z 

Dimitrow,  P.    See  Karaoglanow,  Z 

Dimroth,  0.,  and  others.    Coupling  reaction;  Mechanism 

of  the  

Dinesen,   H.  P.     Drying   materials  in  sacks   and  the  like 

(P) 566a* 

Dischendorfer,  O.    See  £choll,  R 364a,  364a 

Ditz,  H.    Bleaching  powder;  The  best  proportions  for  the 

manufacture  of in  mechonical  apparatus     ...       148\ 

and  F.   Kanhauser.      Sulphuric  acid  ;  Manufacture  of 

by  the  ferric  oxide  contact  process    577\ 

Diver  Mineral  Separator  Co.    Amalgamators  and  separa- 
tors  (P)  185< 

Dixon.   J.  L.    Electric   furnaces    (P)  273a*,  312a* 

Electric    furnace;    Polyphase  (P) 62a 

Dobbie,  J.  J.    Milk  powders;  Examination  of  at  the 

Government  Laboratory 

Dobson,  I>.  R.    See  Piokard,  W.  

Dobson,  J.    See  Avery,   W.  and  T.,  Ltd 

Dodge,  C.  A 
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See  Knoedler,  E.  L 

and  others.     Pyridine  bases  ;  Recovery  of 
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Dodge,  F.  E 

(P) 

Dodson,  F.  W      See  Thompson,  M.  de  K.     ... 

Dodcrlein,  G.    Refrigerating  machines;  Method  of  work 
ing  compression  (P)  

Doherty,  E.  H.    See  Gortner.  R.  A 
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Doherty,  H.  L.    Alloys;  Process  of  making  (P)      ...      156a 

Salts;    Method    of   treating    liquids    to    remove    dis- 
solved     (P)  115\ 

Dohmeu,  A.,  and  A.  F.  Krause.     Electrolysis;  Apparatus 

for    effecting (Pj     593a 

Dolbear,  S.  H.,  and  J.  W.  Bcckman.     Barium  chloride, 

magnesium  chloride,  etc. ;  Manufacture  of  — -  (P)    766a 

Dolt,  M.   L.     "  Chemical  French.    Introduction  to  study 

of  French  chemical  literature "        272r 

Donahue,  F.    Bleaching  apparatus   (P)         411a 

Donald,  W.     Magnesites  and  magnesite  bricks     ...      111r,  697a 
Donath,   E.,  and  G.  Ulrich.       Nitrogenous  refuse,   e.g., 

leather  and  horn  waste,  eto. ;  Utilisation  of  

Donath    and    Groger.      Motor    fuels;    Relative   efficiency 

Donnan,  F.  G.    Agglomeration  of  granular  masses 

British  Association  of  Chemists;  Discussion  on  pro 
posed  formation  of 

Dootson,  P.    See  Ullmann,    F 

Doran,  G.  F.    Meats;   Process  for  curing  (P) 

Pickling  liquor  and  process  of  making  it  (P.i 

Dorr  Co.    See  Blomfield.  A.  L 

See  Peck    C.  L 

Dorset,  M.,  and  R.  R.  Henlev.    Blood-serum;  Separation 

of  (P)     531a 

Defibrinated-blood  antitoxin;  Refining (P)        ...      531a 

Dosenbach,    B.    H.         Copper    ores ;     Process    for     con- 
centrating     (V)         550a 

Ore-concentration  process   (Pj  248a 

Dott,   D.  B.    Building  stone;  Surface  decay  of ...      392a 

Trade  and  manufactures ;  Influence  of  philanthropy 

on  with  special  reference  to  Indian  opium 

trade 392b 

Doughty,    H.    W.       Hydrolysis    of   organic    holides     and 

corrosion  of  metals  74a 

Tetrachloroethylene ;  Colour  reaction  of  ...        74a 

Dougill,  D.     Tar  fog  in  gas ;  Approximate  estimation  of 

.     Discussion     57t 

Douglass,  L.    P.    Colour   cinematography ;    Natural  

(Pj         607a 

Dovey,  E.  R.     Iron;  Colorimetric  determination  of  76a 

Dow     H.    H.,    and    others.     Evaporator;    Apparatus    for 

absorbing  heat,  e.g.,  a  vacuum  (Pj     643a 

Duw  Chemical  Co.    See  Barstow,  E.  0 507a 

See  Dow,  H.  H 643a 

See  Strosacker,  C.  J 398a 

Down,  St.  V.  B.    See  Ilcken,  C.  A 65a,  65a 

Downey,   T.  B.    See   Pratt,   D.  S 202a 

Downs,    C,    and    R.    A.    Bell  wood.    Oil;    Apparatus    for 

extraction  of from  seeds  and  like  oleaginous 

materials  and  substances  (Pj 214a 

Downs,  C.  R.,  and  The  Barrett  Co.  Sulphonation  of 
volatile  hydrocarbons  and  hydrocarbon  deriva- 
tives  <P)        763a 

and    C    G.    Stupp.      Phthalic    anhydride    from    crude 

phthalic  acid  ;  Determination  of 618a 

Dowson  and  Mason  Gas  Plant  Co.,  and  F.  A.  Webb.    Gas 

producers  and  the  like;  Open-hearth  (P)  ...      646a 

Drake,    J.    W.    See    Drakes,    Ltd 457a* 

Drake,  W.  A.    See  Drakes,  Ltd.  293a 

Drakes,  Ltd.,  and  J.  W.  Drake.      Coke  discharged  from 

retorts  or  furnaces,  Apparatus  for  removing 

(P)         457a» 

and  W.  A.  Drake.    Gas  retort  settings;  Regenerative 

(P)         293a 

Draper,  J.  M.      Hydraulic  separation   as  applied  to  re- 
covery of  fine  coals,  shales,  and  clays         ...         73e,  677a 
and    Rhondda     Engineering    and    Mining    Co.,     Ltd. 
Separating  substances  of  different  specific  gravi- 
ties,   such    as   fine    coal   or    ores    and   the    like ; 

Apparatus   for  (P)  45a 

Drawe,  P.     White  metals;  Analysis  of  377a 

Dreffein,    H.    A.     Gas-washer    (P)         500a 

and    M.    F.    Flinn.       Gas    producing    and    consuming 

plants   (PJ      293a 

Drehschmidt,  H.     See  Hottenroth,  V.  413a 

Dreibrodt.    See   Elektrochemische  Werke  Ges 467a 

Dreyfus,  H.      Acetaldehvde  ;  Manufacture    of  from 

acetylene    (P)      * 222a,     443a 

Acetic    acid ;    Manufacture    of    from    acet alde- 
hyde   (P)         180a,  266a 

Celluloid ;     Manufacture      of      non-inflammable    

(Pj         651a,  687a 

Cellulose    acetate    insoluble    in    chloroform    and    in 

chloroform-alcohol;    Process    of  making  (P)       765a* 

Cellulose  acetates;  Manufacture  of  (P)       729a*,  765a* 

Driver,  W.  B.    Alloys  for  resistance   elements,    etc.   (P)      660a 
Spark-plug   electrode,    and  alloy  therefor   (P)         ...      628a 

Driver-Harris  Co.    See  Henderson,  J.  C 552a 

Drucker,   A.   E.    Gold-bearing  concentrates ;    Cyaniding 

versus  smelting  of " 269a 


pac.  R 

Drummond,    J.   C.    Phosphotungstates   of   certain    bases 

and   amino-acids      485a 

Teast ;    Water-soluble,    accessory,    growth-promoting 

substance  in  134a 

Drury,  C.  D.  Iron  oxide;  Relation  between  molecular 
structure  and  activity  towards  hydrogen  sul- 
phide of .    Discussion  '' 336i 

Duarte,  J.  B.     Dyes  from  natural  products  ;  Production 

of (P)      52a 

Dubbs,  C.  P.  Petroleum  and  other  hydrocarbons ; 
Method  for  treating  to  produce  hydro- 
carbons of  lower  boiling  points    (Pj         761a* 

Du  Bois,  E.  M.    See  Tambor,  J 541  \ 

Du  Bois,  L.    See  Clark,  A.  W 665a 

Dubosc,    A.    Automobile    tvres ;    Destructive    distillation 

of  beads  of  709a 

Duboscq,  A.,  and  A.  Luttringer;  "Rubber:  its  pro- 
duction, chemistry,  and  synthesis  in  the  light 
of  recent  research "        ...     * 350k 

Duboux,  M.  Hydrogen  ions ;  New  method  of  deter- 
mination of  concentration  of in  acid  liquids. 

Application   to  wines      219a 

Dubrisay,     R.       Acidity ;    Physico-chemical    volumetric 

method  for  determining  ...  "      6U9a 

Duckhara,  A.  McD.    Furnace  bricks;  Treatment  of  

(P)         174a 

Dudgeon,  G.  C.  Red  dye  obtained  from  leaf  sheaths 
and  stalks  of  certain  varieties  of  sorghum ; 
Utilisation  of  the  407a 

Dudley,    H.    M.    Dyeing   machines    (P)    265a,     297a,  412a,  412a, 
463a,  576a,  576a,  620a,  621a*,  652a,  688a*,    729a* 

Fabric-treating  device   (P) 463a,  620a 

Skein-dyeing  machine  (P)     544a 

Durst,  N.    See  Kaufmann,  A 165a 

Dufty,   L.     Steel;    Determination   of  carbon  in  ...      306a 

Dugardin,  M.  Milk;  Determination  of  aoiditv  of  con- 
densed   278a 

Duggan,  T.  R.,  and  The  Permutit  Co.  Water;  Soften- 
ing   (P) 670a 

Dunbar,    D.     Filtering    of   water    and    other    liquids    or 

the  like  (Pj 165a* 

Duncan,   G.     Alloys;  Cored  dendritic   structure  in  . 

Discussion      200t 

Duncan,  L.  G.    See  New  Jersey  Zinc  Co 45a 


of 


233a 

178i 

25-n 

443a' 
135a 
596a- 


...      123T 

...  7b,  15t 
63t 
133b 


Dundas,   R.   0.     Petroleum ;   Method  and    apparatus  for 
treating    (P)  

Dunford,  J.  H.    Bleaching  and  dyeing  under  war  condi 
tions  ;  Discussion  on  

Dungan,    1\   A.    Fertilising  material ;   Process   for   pre 
paring  (PJ      

Dunham,    H.    Y.       Paraffinum     liquidum ;     Process 

making (P)      

Dunham.    See   Dakin,   H.   D 

Dunlop  Rubber  Co.    See  Twiss,  D.  F.  

Dunn,    J.    T.     Carbon    electrodes ;    Deleterious    effect    of 

using    saline    oil   coke  in   manufacture   of   . 

Discussion      

Coal  ash;  Melting  point  of  

Coke  as  fuel  for  the  blast  furnace.     Discussion 

Coke  oven;  The  chemist  and  the 

Iron    oxide;    Relation   between    molecular    structure 

and  activity  towards  hydrogen  sulphide  of  . 

Discussion       

Sulphur  in  spent  oside;  Estimation  of  .  Dis- 
cussion             

Dunnicliff,  H.  B.  Waterproofing  solution  used  in  the 
manufacture  of  surgical  limb-baths ;  Investiga- 
tion of  a  

and  S.  Lai.    Copper  carbonates;  Basic  

Dunningham,  A.  C.  Evaporation  in  the  chemical 
industry.     Discussion       

Dunstan,    A.  E.    Oils;   Purification  of  cracked  (P) 

and  F.   B.  Thole.    Lubricating  oils ;  Relation  between 
viscosity   and   chemical    constitution   of   mineral 

152b 

See  Craig,   E.  H.  C 93n,   175a 

Duodo,  A.     Evaporating  and  distilling  apparatus  (F)  ...      537a 

Dupont,  P.  Enamelling  metal  articles  and  furnace 
therefor  (P) 

Du  Pont  de  Nemours  and  Co.,  E.  I.    Alcohols 

of  producing  (P,i 

Camphor;   Purifying    (Pj       

See  Arnold,  C.   E 

See   Holmes,   F.   B 

See    Stewart,    J.  


336t 
337T 


194k 
621a 


177i 
727a 


291a 


700a 


Process 


717a 
636a 
709a 
647a 
663a« 


Du  Pont  de  Nemours  Powder  Co. 

Sec    Hibbert,    H 

.See  Hill,  R.  L 

See    Richards.    W.    W. 

See    Sparre,    F.  

See    Turner,    T.    J 


See  Arnold,   C. 


E.  66a,  315a 
...  349a 
...  572a 
...  709a 
315a,  461a 
...      709a 
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Dupre,  F.    Bitumens  ;  Dance  for  determining  the  drop- 
ping  point    (melting    point)    of     hri 

paraffin.  etc.,    and   cspeotnllv 645l 

Bitumens;   Valuation  of  natural    and   artificiul   

for  insulating  anbles  by  meeju  of  ■  new  "  bitu- 
men   tester "  645a 

Dnret,   P.     Organic  matter;    Rapid  destruction  of  532a 

Durrnns,  T.  H.     Aluminium  ;  Inhibitory  effects  of  water 

on      interaction     of     fatty      adds,     ph'-uuN.     and 

alcohols   and    .      Diooussion         164t 

See    Boake,    E.     .1 717a 

Durrer,  H.     Set  Must.   V.  627a 

Doras,  W,  r.      Root-nematods    [Rettrodera    raaVcieol 

and   its   control      189a 

Dury.n,     \\  .     11.     Filter    (l'.l        566l 

Dutoit,  P.    See  Society  of  Chemioal    [nduatrj    i"   Baale     202a 
Unit.    B.  E.  and  I'.  I'.     Methane;    By  D  the  tic  production 

of (P)      457a 

Potassium  aduminate,   alumina,   and   potassium   oar- 

Donate;   Manufacture  of  (P)     580a 

Potassium   choridc ;   Manufacture  of  (P)  ...       466a 

Sodium  illuminate,   alumina,  and  sodium  carbonate; 

Manufacture    of    (P)        580a 

Sodium  and  nlumiuium   hypochlorites ;    Manufacture 

of (P)    ' 732a 

Dutt,    P.   0.    See    Dutt,    E.    E.         457a,  466a,  580a.   580a.   732a 
Dutt,    P.    K.,    and    J.    D.    Hamer.     Benzol    and    toluol  ; 

Purification  of  commercial   from  thiophene 

and  similar  oompounds  (P)     540a 

Dwight,    A.  S.     Iron  ore« ;  Process  of  treating  (P)      184a 

Bra,    J.    J.,    and    others.    Acid   receptacles;    Outlet    for 

(PI  88a 

U.    B.     Flotation    of    Cobnlt    silver   ores.    Milling 
practice  at  the  Buffalo  Mines,  Cobnlt,  Ont.      ...      210a 

Dyer.  B.    Cottonseed  products.    Discussion 121T 

Dyer,    VC.      Drving  oils;  Process  of  making  from 

mineral  oils  (P)     251a 

and    W.    E.    Dver.      Drving   oils;     Process   of   making 

(P)'        ...      " 251a 

Paint ;    Thinned  and   prooess   of  making   paint 

thinner   from   minernl   oils    (P)         251a 

Dyer,  W.  E.    Set  Dyer,  W 251a,  251a 

■n.   W,       Coal:    Calcining  at   high  tempera- 
tures  in    an   electric  furnace  (P)      682a 

Dyson.  C.   E.    Obituary     352n 

n,     S.        Fuel     for    internal    combustion     engines; 

Liquid  (P)      570a 

Dzicwon9ki,  K..  and  S.  Suknarowski      Dehydrogenntion; 

New   method  of  .    Synthesis  of  decacyclene, 

fluorocyclene.  and  chlorene,  a  green  hydrocarbon      389a 


Earl, 


Detection     of  ■ 


bv    the    iodol 


C.  E. 


18a, 


608j, 


Con- 


J.    C.     Cineol 

method  

Cineol ;  Solubility  of  in  water         

Dumas,  O.  H.     Bacterial  fertiliser,  and  process  of 

preparing  same  (PJ         

Eastern  Flour  Co.    See  Rees.  T.  W.    ... 
Eastern  Manufacturing  Co.    Set  Guild,  H 

See  Howe,  H.  P 

Eastern  Tanners  Glue  Co.     S«t  Cummings, 

Eastman  Kodak  Co.     See  Bullock,  E.  R 

Ste  Cnpsfcaff,  J.  G 

See  Crabtree.  J.  I 

Easton.  R.  W.     Retorts,  coke-ovens,  and  the  like 

struction  of  (Pi        

od,  J.  D.    See  British  Dyes,  Ltd 

B.  .1.    Para  rubber;  Natural  accelerators  of 

Itul'b' :-    allowed    to    become    damp;    Development   of 

ohromogenic  organisms  in  dry  raw  

Bobber    Ia1  '         nsation    of   in   presence  of 

sugars  

Rubber;  Preparation  of  raw  ,  with  speeinl  refer- 
ence to  "  slab  "  rubber  and  variability    

Vulcanisation    researches       

and    G.    S.    Whitby.      Rubber;     Preparation     of     acid 
■ul  mts  by  the  distillation  ol  wood,  and  their 

>lity  of  

Eaton.  W.  8.     Etching  steel  or  other  like  plates  (P)     ... 
Eberhard.    A.      Perron    reducttun ;     De-terminal 

metallic  iron  in  

Eberhardt,  H.    Beet  slices;   Process  and  apparatus  for 

continuous  extraction  of  (Pj      

Extraction  of  solids;  Continuous  (P) 

Solution   of   solid    substances;     Apparatus    for 

tinuo-is  (P)      

G.    Amino-componiiils   for   foodstuffs,   etc. 

paration  of  by  fermentation  (V) 

i       Gas   producers  i    Operation   of  

previous  drying  of  moist  fuels   ir 


con- 


Pre- 


with 

I 


274t 
274i 

133a 

483a 
687a 
764a 
388a 
784a 
607a 
784a 

404  a 

454a« 

51t 

99a 

99a 

99> 
630a 

99a 
659a 

39a 

745a 
360a 

401a 

190  i» 


Bokart,  C.  F.  Sugar  (an.-;  Method  of  increasing  the 

yield  and  reducing  the  cost  of  production  of 

"(P)        

RokeL   K.  0.,  smd  others.     Cement  ;   Prooess  of  making 

l'lek. 'Hint  h.  H.   Coffee  substitutes  containing  lupine  seeds 

Eokhardt.   F.     Brewers1  pitch     

F.cklcs.  o.  II-    Sri  Combs,  W,  H 

Eckmnnn,  A.,  nnd  Schweiz.  Serum-  und  InipBnstitut. 
Disinfectant,  *•.</..  formaldehyde;  Prooess  of 
liberating  a    raaeouj      —    (P)'       

Eckstein,  E.  ('.    Ste  Mitchell,  II.  II 

Edgar,  G.,  anil  \  R.  Kemp.  Iron;  !'-*■  of  metallic 
silver  as  a  rcdurur  agenl  in  the  volumetric 
estimation  of  

Edgeoomb,  H.  It.,  ami  Speer  Carbon  (n.     Electrode  for 

ere  lamps  (Pj  

and  Wcstinghouse  Electric  und  Manufacturing  Co. 
Viscosity  measuring  instrument    il'i  

Bdgeworth,  K,  B.    Peat  ;  Treatment  of for  fuel,  and 

apparatus  therefor  (V) 

Edison,  T.  A.,  nnd  Edison  Storage  Battery  Co.  Metals, 
s.ff.,  iron;  Production  of  finely-divided (P) 

Edison  Storage  Battery  Co.    See  Edison,  T.  A. 

Edmands,  H.  R.  Gold ;  Application  of  charcoal  to  pre- 
cipitation of  from  its  solution  in  cyanide  ... 

Edser,  F...  and  others.    Water;  Softening (P) 

See  Webster,  W.  W 

Edson,  H.  A.  Starch  in  potatoes;  Effect  of  frost  and 
decay  upon  the  

Edwards.  A.  Boiling  points;  Appnrntus  for  determina- 
tion of 8: 

Photographic  films  for  X-rays  (P)  

Tar  fog  in  gas  ;  Approximate  estimation  of  7b,  35t 

Edwards,  C,  and  A.  Rigby.  Dolomite;  Rate  of  hydra- 
tion of  calcined  

Edwards.  f>,  A.  Metals;  Resistance  of  to  pene- 
tration   under   impact      

Steel;  Hardening  and  tempering  of  

and  F.  W.  Willis.  Metals;  Resistance  to  penetration 
of  when  tested  by  impact,  end  a  new  hard- 
ness scale  in  energy  units        

Edwards,  J.,  nnd  Sons,  Ltd.     See  Edwards,  W.  P. 

Edwards,  J.  B..  and  Tide  Water  Oil  Co.  Oil-distilling 
apparatus    (P)         

Edwards,  K.  B.    See  Cooper,  R.  A 

Edwards,  W.  H.    See  Edwards,  W.  P.  

Edwards,  W.  P.,  and  J.  Edwards  and  Sons,  Ltd. 
Earthenware  and  like  artioles ;  Cranks  for  sup- 
porting    during  the  process  of  firing  (P)     ... 

and  others.  Glazes  used  in  the  manufacture  of 
pottery  and  like  articles   (PJ  

Edwin,   E.,   and  Norsk  Hydro-Elektrisk   K/raeltvtofaktie- 

selskab.    Gases;      Treatment    of  ■  in    electric 

furnaces    (P)  

See  Westberg,  S 

Effront,  J.    Bread-making;  Use  of  lime  in  

Egan,   W.    P..     and    J.    J.    Sheehan.        Coated     fabrics; 

Apparatus  for  treating (P)        

Egbert,  H.  D.    Sec  Heimrod.  A.  A 

Egerer,  G.     Picramic  acid;  Preparation  of 

Egge,  O.  H.    See  Adams,  J.  W 

Egge,  W.  A.    See  Harding,  E.  P 

Egger,  L.       Hexamethylenetctramine  ;   Preparation  of  a 

derivative  of  (P)      

E-ggert,  J.     Silver  acetylide 

Egloff,  G.  Toluol  by  oraoking  solvent  naphtha  in  pre- 
sence of  blue  gas     

See  Moore,  R.   J 232a,  329a 

See  Morrell,    J 499v 

Egnell,  F.,  Aktiebolaget  Ingeniorsfirmn.    Gas  ;  Apparatus 

for  analysing (P)     447a 

Ehrhnrdt,    E.    F.    and    H.    W.    Azo    colouring    matter; 

Manufacture  of   a  (P)       202a,  764a* 

Disazo    colouring    matter;    Production    of    a    mixed 

, (P)         202a 

Sodium     hvdrosulpliitr  ;     Manufacture    of    anlivdrous 

(P)  '.        ...      123a 

Bhrhardt,  H.  W.    Nee  Ehrhardt,  E.  F.  ...    123a.  202a,  202a,  764v» 
Ehrlieh.   J.     Iodine:   Action  of  sodium  sulphide  on  

and  use  of  the  reaction  in  analysis 240\ 

Eichwald,  E.    See  Abderhalden,  E.     .'. 782a,  782a 

F.isenbeiss,    W.   J.    Beverage;    Nonalcoholic   carbonated 

(P.i  

Ekacertin.  Ltd.     See  Crump,  G.  L 

Ekeley,  J.  B.,  and  W.  B.  Stoddard.     Tungstutes  ;  Process 

of  obtaining  (P)       

l-lkelund.  X.  K.  IT.    Coal  dust  and  wood  charcoal  powder; 

Treatment  of to  prevent  absorption  of  water 

ami  to  hinder  spontaneous  oombustion   (P) 

Elam,  0.  F.    See  Carpenter,  H.  O.  H 112R, 245l 

Eldridge,  H.     Copper  alloys  ;  Manufacture  of (P)    62a,  426a 

Daily,   T.    F 312.1.  592A 


101 1 

244a 
527i 
220a 
668a 

781  a« 
285i 

391a 
571  i 
562a 
645a 

704i 

704a 

183.1 

670a 
739a 

667a 

J.  38t 
75a 


209a 


588a 
209a 


703a 
419a* 

683a 
502a 
513a 

419a* 

513a 


381a 
248a 
17a 

543a 
729a 
715a 
537a 
528a 

350  i 
390a 

116a 


346a 
30a 

206a 
616  i 


Furnm  -  Co.  Set 
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Electric  Reduction  Co.    See  Morrison,  W.  L 

Electro-Chemical    Products    Co.    See   Hoofnagle,    W.    T. 

360a, 
Electro-Chemical    Supply     and     Engineering1     Co.      See 

Meigs,  0.  0 31a, 

Electrolytic    Zinc    Co.,    and    H.    M.     Stuart.      Anodes; 

Electrolytic   (P)      

and   others.     Zino-bearing   materials ;    Electrolytio   re- 
fining of (I  j 

Electro  Metallurgical  Co.     See  Bucket,  F.  M.  8a,  13a,  33a, 

Electro  Metals  Products  Co.    See  Cooper,  H.  S 

Elektrizitatswerk  Lonza.     Calcium  cyanamide;  Manufac- 
ture of  crude (Pj     

Nitrogea;  Preparation  of from  the  air  (P) 

See  Danneel,  H 

Elektrochemische   Werke  Ges\,   and   Dreibrodt.      Hygro- 
scopic substances;  Production  of  crystals  of  

(p>    

Elektro-Osmose    A.-G.    Ceramic    and    like    ware ;    Manu- 
facture of  lustrous  (PJ     

See  Schwerin,  B.  415a, 

El;as,   O.   A.    Radioactive;   Means   of   rendering   liquids 

(P)  

Elkan  Erben  Ges.,  L.    Baking  powder  (PJ 

Paper   containing   salicylio   or   benzoic   acid ;    Manu- 
facture of  (PJ         

Silk ;  Deguuiming (PJ     

See  Rudolfi,  E 

Ellam,  H.    See  Yates,  W.  H 

Elling,  J.  W.  M.     See  Myrens  Verksted  A./S 

Elliott,  C.  H.,  and  others.    Open-hearth  steel  process  (P) 

Elliott,  F.  A.    See  Sheppard,  S.  E 

Ellis,  C.    Catalyser-ooncentrate  for  hydrogenation  of  oils, 
and  process  of  making  same  (PJ      

Catalyst  for  hydrogenation  processes  and  method  of 
making    same    (PJ  

Catalysts    for   hydrogenation   of   oils;     Manufacture 
of  (P)     129a,  129a, 

Fatty  acid  esters ;  Forming  and  hvdrogenating  

(P)         .".        ... 

Hydrogenated  oil  compositions  (PJ         

Hydrogenated  oil;  Product  containing (P) 

Hydrogenated  resin;  Process  of  making  (PJ     ... 

Hydrogenating    resistant    acid    fatty    material    for 
edible  purposes   (PJ  

Hydrogenation;  Process  of  (P)       

Hydrogenation;  Product  of  (PJ     

Hydrogenising  oils ;  Process  and  apparatus  for  

(P)        

Insulating  composition;  Flame-proof (P) 

Nickel  catalyst  suspended  in  oil  (PJ     

Oily  materials ;  Process  of  treating  preparatory 

to  hydrogenation  (PJ       

and    Ellis-Foster     Co.      Briquettes    or    other    moulded 
articles;   Process  of    making  (P)      

Briquettes ;  Weather-resistant  (PJ 

Briquetting   process   (PJ        

Cement  and   potassium  compounds  ;   Process  of  pro- 
ducing    (PJ     

Concrete  flooring  and  composition  therefor  (PJ 

Dyestuffs  of  Sulphur  Black  tvpe ;  Manufacture  of  

(P)        

Fibrous  plastic  composition  and  process  of  making 
same  (PJ        

Naphthol  sulphur  dyes  ;  Manufacture  of (PJ 

Petroleum  oils ;  Treating (PJ  

and   C.    S.    Lutkins.    Ammonia ;   Manufacture   of    svn- 

thetio  (P)       

and   National    Carbon    Co.     Depolarising   mass :    Void- 
filled  (P)  ... 

Manganese  compound  depolariser ;  Organic  (P) 

Manganese  depolariser;  Poly-acid  of  (PJ 

Manganese    depolarising    electrode ;    Non-conductin" 

,      (P) 

Manganese  depolarising  material ;  Volume-stable 

Manganese  dioxide;  Manufacture  of  (PJ  ... 

and    New    Jersey    Testing    Laboratories.    Insulation  - 

Flame-proof    (PJ       

and  Surface  Combustion,  Inc.    Gas-burning  apparatus 

for  heating  and  lighting  (P) 

and     others.      Coumarone-resin ;    Manufacture    of — 

Depolarising  material;   Preparation  of  higher  oxide 

of  manganese (PJ     

Manganese  dioxide   depolariser   (PJ 

Manganese  dioxide;  Manufacture  of  hydrated  black 

See  McCourt,  CD.     .'.'.' 

Ellis,  O.  W.    Lead-tin-antimony  alloys;  Mechanical  pro- 
perties of  112l!, 

Ellis.    British    Association   of   Chemists 
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from   (P)       

Flinn,  M.   S.     See  Dreffein,   H.  A 

Flint    J       Rubber;   Compounds   for  use  in  lieu  of  

(P)        

Flinterman,  R.  F.     Steel  eastings ;  Electric 

FlUBS    J.    and  J.  Tanne.     Varnish;  Preparation  of  

'     (P)        

Fodor,  E.     See  Berczeller,  T 

Foehr,  T.     Sec  Huff,  O 

(Fohrenl.nch.  W.  See  Society  of  Chemical  Industry  in 
Basle     
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415n 
73l 
502a 
567i 
174a» 
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429a» 

273a* 

33a 
305a 
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15a 

625a 


230a 

177a 
200a 
177a 


38a 
293a 

520a* 

421a 

340a 
133a 

627a 

193a 


Foerster,  O.,  and  A.  Jaeger.    Printing  surfaces;  Method 

of  producing  (P)     

Foersterling,  H.    See  Philipp.   H 

Fol,  J.  G.     Rubber;  Chemical  and  mechanical-technical 

examination    of   

See   Tarenhorst,    B.   .1.    F 

Foley,   C.    B.    Electric   induction    furnaces    for   melting 

and   refining   metals    (P)  

Foley,    O.   G.    See   Gathmann,   L 

Folgcr,  E.   P.,  and  Standard  Oil  Co.     Wax-bearing  oil ; 

Apparatus   for  cooling for  pressing   (P)    ... 

Folin,    O.,    and    W.    Denis.    Lactose;    Determination    of 

in    milk  

and   TV.    S.    McEllroy.     Sugar    reagents;    Copper-phos- 
phate    mixtures     as  .      Qualitative   test    and 

quantitative    titration     method    for   dextrose    in 

urine  

Follett.  H.  L.     See  Knight,  G.  TV 

Foltz,    I.    TV.      Annealing   furnace    (P)       

Fontanelii,  L.    Caffeine;  Process  of  recovering  (P) 

Food  Sterilization  Co.     See  Witzel,  J.  R 

Foote,  F.  TV.,  and  R.  S.  Ransom,  jun.     Tungsten;  Rapid 

determination    of   in    ores       

Foote,  H.  W.    Nitre-cake;  Summary  of  the  literature  on 

the  solubility  of  systems  related  to  

Foote,  P.  D.,  and  others.     Thermo-couples;  Standardisa- 
tion of  base-metal 

Formanek,  G.    See  Knight,  G«  TV 

Formanek,  J.,    and  others.    Benzines  and  benzols;    Ex- 
amination of  

Forrest,   T.  TV.    TV.    Fruit ;   Apparatus   for  drying  

(P)        

Forschmann,   J.    See   Fenner,  G 

Forster,    M.    O.        Acetylene ;    Some    reactions    of   . 

Discussion      

Dye-making ;  Decay  and  renascence  of  British  

Organic  chemistry  in  relation  to  industry     

Forster,  R.  B.     British  Association    of    Chemists ;   Dis- 
cussion on  proposed  formation  of  

Fort,   G.    L.,   and   Fort-ified  Manufacturing  Co.     Metal- 
melting   crucibles;    Heating   device    for (P) 

Fort.  M.     Cotton  fibre;  Case  of   mechanical   powdering 

of  during    beetling  

Dyeing ;   Theories    of .    Theory  of  the  acid   dye 

bath  for  wool  

Fort-ilied  Manufacturing  Co.    See  Fort,  G.  L 

Fortini.  V.     Resins;  Rapid  determination  of in  soap 

Forward,    C.     B.      Hydrocarbon    oils;     Apparatus    for 

vaporising    (P)       

Motor    fuel    oil ;    Production    of    by    distilling 

petroleum     (P)        

Petroleum;   Apparatus   for    reducing  crude  (P) 

Petroleum  and  its  distillates ;  Apparatus  for  treating 

crude  (P)       

Foster.   A.   B.    Distilling;    Process     and   apparatus    for 

(P)        

Sulphuric   acid;  Manufacture  of  (P)     

Foster,   E.    Lagging,  and  process  for   preparing  it   (Pi- 
Foster,   J.    P.     Fuel   for   internal    combustion   engines; 

Liquid  (P)       

Foster,   N.    L.     See  Ellis,   0 

Foster,    TV.    C,    and    Staten   Island    Chemical    Corpora- 

'  tion.     Permutites ;  Process  for  regenerating  

(P)        

Foster,   W.   J.    Blast-furnace  bosh   (P)       

Blast-furnaces    (P)       ■■ 

Blast-furnaces ;    Water    circulation    of    tuyeres    and 

coolers  of (P)  

Fourneaux,    E.    A.    Aniline    Black;    Production    of  

upon  textile  fibres  (P)     

See  Calico  Printers'  Association,  Ltd.    204a.  367a,  463a,  576a 
Fowler,    G.     J.      Industrial    chemistry    at    the    Indian 

Institute    of    Science       

Training  of  students  in  applied  chemistry     

Fox,   A.   G.      See  London   Electric   Supply   Corporation 

Fox.  C.  P.    Rubber:  Effect  of  copper  on  crude ... 

Fox    J.  J.,  and  M.  F.  Barker.     Phenol  and  the  eresols : 

Solidifying  and  boiling  points  of  

Phenol:   Estimation   of   in   cresylic   acid 

and     others.      Aluminium     alloys     and    metallic    alu- 

minium ;  Analysis  of ■  ■-        ••■        ■-•       328T,  4con 

Fox,  W.  F.,   and  Natural  Color  Pictures   Co.    Coloured 

pictures;  Production  of  (P)     

Foxwell,   C.      Distilling   combustible  materials   (P) 

Frabot,  C.    Castor  oil ;  Determination  of  purity  of  

Castor  oil   used    for   lubricating    aeroplane   motors; 

Detection  of  foreign  oils  in  

Frankel,  S.,  and  J.   Fischl.    Fermentation;  Process  for 

orating  (P)      -•        ••■ 

and  E.  Herrmann.  Physiologically-actiTC  substance 
from  ovaries.  eorpuH  luteum,  or  placenta  :  Manu- 
facture of  a  (V)       
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121A 

410a 
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200a 
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rt,    K.    M.    QI«m    .  vliu.l.  r-      h.n.      for    u*     in 

drawing  of (r)      

Frauei*.  K.    Alk.thmty  ..t  certain  lolutiona;   Metl 

d< 1.  rmination    of    

Franck.    W.    1..      v  ■  "r    textile     produi 

process  of  making  MOM  U'j    

Francois,    M.     Chloral     hydrate,   ohloral     ijrup,    eto. ] 

.is  of  

Halogens,  sulphur,  ami  nitrogen;  Determination  of 

in  the  presence  <  "   meroury 

Mercury :   s.  itimating  bj 

■linn  145a, 

MM,,].      ElectroTj  notion  of  without 

use  of   an   external    current      

Frank   a     a  .   Pi  ink,  r 

Frank.  IV.  and  others     Drying  dram;  IntemalU   heated 

il'  

Frank  Raatjen,  J     See  under  ttahtjen, 

Frank,,  ii  (  U  an, i  Frnnks  and  Oo.  Preserving  fruit* 
and  -'  lubstauoei     p     

Frank-  and  Co.    See  Pranks,  M.  0.  M 

Fran,  F.  I'.,  ami  ,s.  N.  Temple,  t'uppor  alloys  contain- 
ing strontium  ;  Composition  of  (V)     

t'lco  hard  metal,  a  lead  alloy        

FraMr,  0.  H.     Dust  filter  and  the  like   (l\i 

ff.     M..     and     Bori,' i      IkSphali     Pai 

Bituminous  emulsion  ;  C'ementitious  (!') 

ami    Chalmers,    Ltd..    and    \V.     Bullock 
separating  machines  (P)  

Frcar,   \V.,   and   K.   S.    Krb.     Fertiliser   potash    residues 
zerstown  silty  Loam  soil ;  Condition  of 

Prad,  K.  It.,  nod  A.  Davenport.  Nitrogen-assimilating 
bacteria  ;  Influence  of  reaction  on  

Freeland.  B.  (.    See  Zerban,  r.  VI 

Freeman.     HL,    and    American    Cyannmul    Co.        Sodium 

oyanide;  tteotrie  fnrnaoe  for  making iPj  ... 

Sodium  cyanide.   Manufacture  of (P)     

Freeman.  \v.     PnlTeriaing  molten  materials;  Method  and 

apparatus  for (V) 

Freeth,  F.  A.    Sulphuric  acid  ;  Manufacture  of from 

nitre    cake    I  I';        

Freibergcr,  M.    Cotton  ;  Testing  of by  steaming    ... 

Freneh,  A.  W.     Expressing  oil  or  the  like;   Pressi 

(P)         

Pros  ,il  expressing  presses  and  analogous 

1')        

French.  11.  K.     Sec  Adams,  R 

Flench.   EL    P.,  and  others.      Depolarisers ;  Manufacture 

terj (P)  

*><■    Benner,    H.    0 

French,    3.    \\  .      Canada    balsam    ill    microscopy      

French,  T.    Zinc  ;  Future  of  electrolytic  

Frerichs.  F.  \v.    Refrigerating  plants  :  Relation  between 

efficiency  of and  the  purity  of  their  ammonia 

charge  '. 

Frcudenbcrg.     Guvacine;  Constitution  ol  

Freudenheim.  M.  E.    Acetone  and  lime        

Prey,  E.  W.   See  Teitoh,  P.  P 

Friok,  F.  P.     See  (aples,  R.  B 

Frick,  \V.,  and  General  Electric  Co.  Grain  ;  Method  of 
deodorising  (P)       

Frick  Oo.    See  Mann.,  w.  II 

E.    See  Brincr,  E 

F'riediiianii.   II.    See   Dimroth,   O 

Friedrich.   R.,  and  J.  Wininier.     Stones;   Production  of 

artificial  polishing  for  lithographic  stones, 

marble,  etc.   (l'j     

Friend,    J.    N.       "  Inorganic   ohemistry  ;     Text-book   of 

— ."   vol,  n .   '    

Iron;   Protection   of  with    paint   against   atino- 

spheric  

Fries,  J.  \V.    Dyeing;  Composition  for  use  in  (P)  ... 

Frink.  R.   I,.     Glass  tank  furnace  operation  

Fritz.  II.    Baryta  glazes 

Glasses  and  glazes;  Phosphoric  acid  

Fritzsche,  H.    See  8oc.  of  Chein.  Ind.  in  Basle    ...    574a», 
Fritzweiler.  H..  and  others.     Catalytic  sul, stances ;  Pre- 

I  on  of  from  ores  containing  hydrated 

iron  oxide   (P)        

Frohmndcr,  A.     Textile  fibres;  Process  for  obtaining 

(P)  .     ... 

Frommel.   XV.    Glass;   Selenium  as  o  decolorising  agent 

for 

Frorath.  R      See  Schlatter,  J 

'''."  r     I'     '       Boapa   ami    tatty    :■  ids;   Application  of 

Polenske  method  to  the  analysis  of 

and  F.   B.    Weston.     Optical    dispersion  „f  oils  from 

an  analytical   point  of  view      242n. 

"  Oils,  fots,  and  waxes  ;  Technical  handbook  of " 

Talentn  number  as  a  discriminating  test  for  oils  and 

fats       

Fnobs,   P    0.    Molybd,  ,.,   nf   

Water  in  mineral  oils;  Modification  of  benzol  method 
f,,r  determination  of  
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579a 
408a 
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221a 

592a 

213a 

151n 
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229a 
560a 
282a 
555a 
371a 
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566a 
504a 
118a 
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736a 
544a 
507a 
584a 
655a 
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506a 

366a 

583a 
357a 

262t 

629a 
23b 

64 1 
425a 

569a 


i-u.i 

427a 

446i 
404a 

ii",     >' 

209a 
153a 

406a 
526a 

591.1 

252a 
508a 


Poena,  G.    Tungsten  ;  Hethod  of  preparing  alloys  of 

with  various  metals  (P)  ...        

Fuhner.  H.     Ar-enie  ;  Determination  oi  small  quantities 

of in  dead  bodies    

Fuel  Savings  Co.     See  Hood.  W.   I) 

Fues,    E.       Sizing   composition    for    paper:    Absorbent 

material (P)  

Fujisawa.  K.    See  Hattori.  T 

Fujita.  M.    See  Chikashigi,  M.  

Fujiyama,   T.       Ammonium    sulphate;     U ifacture  ,,( 

(P)         

Fuller.  J.  31.    See  Larsen,  C 

Fuller.    T.    S..    and    General    Electric    Co.     Aluminium 

nlloj   (T;        

Fulmer,    H.   L.      Bacteria  of    certain    \\  isconsin    Boils  ; 

Influence  <,t'  calcium  and  magnesium  carbonates 

on  

Fulton,  0,  E.    See  Montgomery,  R.  .1 

Fulton,    C.    H..    and    Metallurgical    Laboratories,    Inc. 

Barium  sulphide j  Production  of by  electrical 

reduction  (P)  545a 

Meroury;   Process   for  recovering (P)      427a 

Metals  ;  Distilling  process  for  recovering from 

ores  and  other  materials  (Pj    ..  427a 

Roasting  ore;  Process  for (I'.i         660a 

Spelter;  Process  for  produoing  (P)         ...        ...        95a 

Zinc  vapour;  Apparatus  and  method  for  condensing 

/  p  \  59q  ^ 

S«6    Jones,    D.   b"       .".'.'        .'.'.'       .'..'       .'..'     308a,  380  a  \  519a- 

Furman,  G.  B.    Distillation  apparatus :  Sectional (P)     399a 

Water-distilling  apparatus   (Pj      559a 

Furman,    N.    H.        Hydrofluoric    acid;    Use    of   in 

analysis  445a 

Stannic  fluoride;  Behaviour  of  solutions  of  ...      413a 

Furnace  Patent  Co.    See  Wedge.  (J. 497a 

Furse,  A.  D.     Manure;  Manufacture  of from  house. 

town,  and  other  refuse  (Pj     745a 

and  A.  J.  Neill.    Crushing  and  pulverising  machines 

(P)        360a- 

Furukawa,    S.    Allyl    group   in   essential   oils;    Robert's 
phloroglucinol-hydrochloric     acid     reaction      for 

detection  of  716a 

Citronella  oils     716a 

Futtermittel-    u.    Getreidehandel-A.-G.        Feeding  stuff; 

Manufacture  of  cattle  (P)        ...       7 347a 


G 


Gadsen,  J.     Waterproofing  and  rendering  impervious  to 

dust  bags  and  sacks    (Pj  45a,  262a* 

Gaebel,  O.     Malt-drum ;  Rotary  (PJ     525a 

Gaessler,   W.   G.,   and  A.   C.   McCandlish.      Sudan-grass 

hay  ;  Composition  and  digestibility  of  ...      602a 

Gnhl,  R.    Metals;  Recovering  from  solution  (PJ     ...      551a 

Gainey,  P.  L.     Soil  reaction  and  growth  of  azotobaeter      710a 
and  L.  F,   Metzler.     Nitrate-nitrogen   accumulation  in 

soil ;    Some    factors    affecting  15\ 

Galaine,  C,  and  O.  Houlbert.  Carbonisation  and  dis- 
tillation of  peat,  sawdust,  sweepings,  and  other 

waste  organic  matter     363a 

Galbransen,  R.    See  Browning,  C.  H.         " 320a 

Galbreath,   N.   M.     Antimony   in  the  Transvaal 626a 

Gale,  H.   S.      Potash  in  the  Pintados  Salar,  Tarapaca, 

Chile     298a 

Galipeau,  J.,  and  J.  H.  Garth.     Paper-making  muchine 

(P)        543a 

Galle,  E.    Molasses;   Manufacture  of  spirit  from  ...      481a 

Galloway,  J.,    and  A.   Stratton.     Paper;   Apparatus  for 

colouring  (P)  502a 

Paper;  Utilising  waste  for  re-making  into  white 

paper  (P)       409a 

Gait,  H.  A.,  end  Columbia  Chemical  Co.  Lime  mud 
from  ammonia-soda  process;  Process  of  recover- 
ing values  from  (P)         88a 

Magnesium  chloride;  Prooess  <>f  making (PJ    ...      334a 

Magnesium  salts;  Process  of  manufacturing  (P)      334a 

Gams,  A.    See  Society  of  Chemical  Industry  in  Basic...        39a 
Gander,    J.    S.       Separating    fluids    of   different    specific 

gravities:  Apparatus  for  I  P)     454a* 

Garard,  I.  D.,  and  H.  0.  Sherman.    Glueosazonc  reaction      480a 

Garbnfct,  W.  O.    See  Fennell,  W 203a* 

Gardiner.    E.       British    Association    of    Chemists;    Dis- 

oassion  on   proposed   formation   of  50a 

Gardiner.  R.  F.     Fertiliser;  Process  for  making  a  mixed 

potash   and   nitrogen  (t)  435a 

Fertiliser;  Prooess  of  making  a  mixed  potosh.  nitro- 
genous,  and    phnsphatic il'i  ...       435a 

Phosphatic    and    nitrogenous    fertiliser;    Prooess    of 

making  a  mixed  (P)         275a 

Gardner,    H.    A.    Rubber    composition;    Vulcanised 

and  method  of  prrpnring  same  (PJ    ...         65i 

See  Barton.  T>.  E 14,. 
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Gardner     Acetylene  ;  Some  reactions  of .    Discussion 

Acid-resisting  iron  and  its  uses  in  chemical  plant. 

Discussion      

Oarelli,  F.    Rice  polishings;  Oil  from  

Garland,  C.  S.  British  Association  of  Chemists ;  Dis- 
cussion on  proposed  formation  of  ...        •-- 

Potash  industry  ;  Prospects  of  founding  a in  this 

country.      Discussion        

Garner,   J.,   and   R.   H.   Posnett.    Furnaces   for  heating 

'air  (P.)  

Garner.  J.  B.,  and  Metals  Research  Co.  Absorbent  char- 
coal and  process  of  producing  it  (P)         

and   others.    Chlorinated    hydrocarbons;    Manufacture 

of from  natural  gas  (P) 

Garner,  J.  H.,  and  J.  F.  Carmichael.  Grease;  Recovery 
of  from  waste  materials  by  the  solvent  ex- 
traction  process      

Garner,  W.  W.,  and  E.  G.  Beinhart.  Black  rot  and  other 
fungoid   and   bacterial  diseases   in   leaf-tobacco ; 

Preventing  development  of  (P)  

Garnett,  H.    Alcohols  in  microscopy  ;  Notes  on  

Garnett.  W.  J.     Oil ;  Apparatus  for  extracting  (P) 

Garola,  C.  V.,  and  V.  Braun.     Potassium;  Gravimetrio 

determination     of    by     means     of     sodium 

cobaltinitrite  •■■ 

Garrow,  J.  R.     See  Nielsen,  H.  57a, 

Garrow,  R.  W.  Sugar;  Cammidge's  method  for  estima- 
tion of  reducing  

Garth,  J.  H.    See  Galipeau,  J 

Gas  and  Oil  Combustion  Co.    See  Lucke,  C.  E 

Gasch,  A.     See  Kettel,  F.  J 

Gathmann,   L.      Armour-plates;   Method   and   apparatus 

for  casting  (P)        

Gaudion,  G.    See  Sabatier,  P 322a 

Gauducheau,  A.       Alimentary   preparations    from   blood 

and  meat  by  means  of  yeast 

Gaunt,  J.,  and  others.     Crucible  furnaces;  Tilting  

(P)         -        

Crucible  and  like  furnaces    (P)     

Crucible  and  like  furnaces  ;  Means  for  preheating  the 

charge  in  (P)  

Smelting  furnaces  and  the  like  (P)       

See  Tylor,  J.,  and  Sons         

Gavin,  N.  A.    See  Greenhalgh,  H.  R 

Gayley,  C.  T.    See  Riethof,  O 

Gavlev,   J.      Sintering  ores ;  Method  and  apparatus  for 

"     '  (P)  

Gaz  Pauvre  Economique,  Le.  Gas  producers ;  Vaporis- 
ing apparatus  of  (P)         

Geairns,  A.  D.    See  Longstaff,  T.         

Gebhard,  K.     Dyeings  fast  to  light ;  Production  of  

Gedroic,  K.  K.     Saline  soils  and  their  improvement 

Soils;  Absorptive  power  and  zeolitic  bases  of ... 

Gedrovic,  K.  K.  Zeolitic  silicic  acid  in  soils;  Deter- 
mination of  

Gee,  W.  J.  Centrifugal  separators  and  methods  of  dis- 
charging them   (P)  

Drying  china  or  other  clav,  fullers'  earth,  whiting, 

and  the  like  (P)     ...     " 

Geer,  W.  C  and  B.  F.  Goodrich  Co.  Rubber;  Com- 
pounding of  (P)      

Gehrant,  G.  R.  Iron ;  Process  of  smelting  and  purify- 
ing    (P)  

Geib.  J.  W.    See  Heinz,  N.  L 

Gei,ger,  F.  J.    See  McCloskey,  A.  C 

Geiger,  G.  A.  Benzaldehyde  and  benzoic  acid :  Use  of 
benzaldehyde  sulphite  compound  as  a  standard  in 

the  separation  and  estimation  of  

See  Gibbs,  H.  D 

Geissler.  F.     Dyeing  wool  and  other  fibrous  substances ; 

Apparatus  for (P) 

Geist,  H.  H.    See  Blakeley,  A.  G 

Gendreau,  J.    Calcium  acetate  and  by-products ;  Process 

and  apparatus  for  making (P) 

Geneau,  C.     See  Hadfield,  R 

General  Abrasive  Co.     See  Richmond,  H.  A 

General  Alloys  Co.     See  Cooper,  H.  S 705a, 

General  Bakelite  Co.     See  Baekeland,  -L.  H 

See  Townsend,  C.  P 

General  Briquetting  Co.    See  Gilmore.  T.,  jun 

General  Chemical  Co.    See  Baird,  D 

See  Howard,  H.  

See  Taylor,  A.   M 

General  Electric  Co.     Alloys   (P)         

Bi-metallic  articles,  e.g.,  thermostatic  metal;  Manu- 
facture of  composite  (P)  

Glass  and  glass  tubing ;  Apparatus  for  drawing  cane 

(P)  

Silicic  acid;  Process  for  making  (P)      

See  Arsem,  W.  C 

See  Blau,  F 

See  Capp,  J.  A.  

See  Clough,  J.  H 

See  Collins,  E.  F 
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General  Electrio  Co.— cent. 

See   Dantsizen,   C. 

See  Fagan,  J.  T. 

See  Fink,  C.  G. 

See  Frick,   W 

See   Fuller,   T.   S. 

See  Hadley,  A.  L. 

See  Jacobv,  R 

See  Keene.   A.   D. 

See  Langmuir,   I. 

See  Meikle,  G.   S. 

See  Moore,  D.  McF. 

See  Orange,  J.  A. 

See  OTr,  C. 

See  Pacz,  A 

See  Seede,  J.  A. 

See  Smith,  B 

See  Van  Keuren,  W.  L 

See  Whitney,  L.  H.     . 

See  Wilkinson,  J 
General  Engineering   Co 
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See    Genter.    A.    L. 

General  Filtration  Co.    See  Beckley,  W.  H.  ... 

General  Indurating  Corporation.    See  Lander,   W.   V.  ... 

General  Reduction  Co.    See  Bergh,  F.  P 

General  Reduction   Gas  and  Bv-Products   Co.    See   Cos. 

A.  B 181a, 

See   Hornsey,    J.    W. 500a, 

General  Research   Laboratories.    See  Moisant,   A.   J.    ... 

General  Rubber  Co.     Latex ;  Process  and  apparatus  for 

drying  coagulated  and  uncoagulated  (P)   ... 

Rubber   coagulum    and   similar   materials,   and    pre- 
paration of  the  same  for  vulcanisation    (P)  433a*, 
Rubber,  rubber-like    and  similar  vulcanisable  mate- 
rial ;   Treatment  of  unvulcanised  (P) 

See    Slocum,   E.   M 313a,  631 1,  631a, 

Genter,   A.  L.,  and  General  Engineering  Co.     Filtering 

process    (P) 

Thickening   process;    Continuous  (P)        

and      United      Filters      Corporation.          Filter-cakes ; 
Method  of  washing (PJ     

George,  J.  R.,  and  Morgan  Construction  Co.  Gas  pro- 
ducer   (P)      

Georgeacopol,  E.    See  Schaarschmidt,  A 

Gerard,  J.  M.  Carbon-black  and  lampblack ;  Manufac- 
ture of  (P)      

Gerhardt,   M.    See   Wallach,   O 

Gericke,  W.  F.    See  Lipman,  C.  B 

Gerlach,   A.     Dehydrator ;    Continuous    suction with 

a  fixed  or  moving  filter  base   (P) 

Electro-osmotio    process    of    separating    solid    con- 
stituents from  an  emulsion  (P)         oida 

German  Food  Substitutes  Commission.  Food  substi- 
tutes ;  Directions  for  examination  and  licensing 
of  437a 

Gerrans,  B.  H.    See  Cassal,  C.  E 501a 

Gesell,   C.    I.     Rust    prevention    (P) 551a 

Gesell,  H.    Paper;  Method  of  coating  (P) 729a 

Ges.    fur   angew.    Photographic     Metals ;     Process   and 

apparatus    for    separation    of ,  especially    of 

silver  from   photographic   solutions   (P) ■    379* 

Ges.  fur  Chem.  Ind.  in  Basel.  See  Soc.  of  Chem. 
Industry   in   Basle. 

Ges.     fur  Elektro-Osmose.    See  Schwerin.  B.  ...     129a*,  455a« 

Ges.  fur  Linde's  Eismaschinen  A.-G.  Air  or  other 
gaseous    mixtures ;    Separating    the    constituents 

of 507a 

and     F.     Pollitzer.     Gaseous    mixtures ;    Process    for 

separation  of  (P)     328a 

Geslin,   B.,   and   J.   Wolff.    Inulin ;    Degradation  of  

and  of  the  "  inulides  "  in  chicory  root 220a 

See   Wolff,   J 67a 

Getman,  F.  H.    Lead  electrode 311a 

Gettler,   A.   0.,   and   A.   V.    St.   George.       Wood   alcohol 

poisoning        318a 

Geveke,   W.       Bagasse ;   Process  of  preserving  and 

making   fuel   therefrom    (PJ 317a 

Cane-sugar    factories ;    Process    for  economic    steam 

production   in  (P) 317a 

Giacometti,  A.     Sugar  boiling  in  Hawaii     316a 

Gibbons    Bros.,    Ltd.,    and    M.    van    Marie.       Annealing 

furnaces;    Continuous  (P)  473a 

Annealing    and   other   furnaces ;    Means    for   feeding 

goods  into  and  removing  goods  from  (P)  ...      518a' 

Gibbs.    H.    D.,   and   G.   A.   Geiger.     Chlorine  derivatives 

of  toluol :  Manufacture  of.  side-chain  (P)     ...        52a 

See  Selden  Co 684a 

Giblin,  L.  A.    See  Bosworth,  A.  W 525a 

Gibson,   C.    S.,   and    J.    L.    Simonsen.       Hymenodyctyon 

excelsum;  Constituents  of  the  bark  of  the  107i 

Gidden,  W.  T.    See  Hunt.  E.  J 248a*,  146a' 

Giemsa,  G.,  and  J.  Halberkann.  Cinchona  alkaloids. 
I.    Cupreine,    hydrocupreine,    and    their    methyl 

and    ethyl    ethers 781a 

See  Meister."  Lucius,  u.  Bruning 531a 

Giesecke,  C.     Sintering  fine   ores,    flue-dust,  purple  ore, 

iron  filings,  and  the  like  (P) 380a' 
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659a 
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Qiffard,  W.  H.     "  Norit  "  decolorising  rurbon  process  of 

refining  as  Applied   ni   s   t.,-i    ~ii    ir  factory 

Giffin,  H.    St  Cobb.  B.  O 

Gilbert.  0.  A.    See  Lea,  It.  K 

Gilbert.    II      N  .    and    American     Optical      Co.     I 

plating    (P) 

Gilbert.    J.    \\\,    and    D.    II.    Parker.     Btaelj    PrOOSU    fOI 

hardening  ■    (P)         

QUbertson,    V.    W.    See  Crook,   8 

OilbcrUon.  W.,  and  Co.,  and  otliers.    Tin  or  other  metal 
ted  plates  or  sheets;   Apparatus   for  niaiiufao- 

turo    of  (P)      96a' 

Gill,  A.     0.       Anhydrite     and     dead-burned     gypsum ; 

Hydration    of  ■•      585a 

Gill,  A.    H.    Carotin;    Ocourronoe    of  - — ■  in    oils    and 

vegetables      633a 

Oillard.  W.  M..  and  M.  Heslam.    Textile  fabrics,  wood, 

leather,  :iiul  other  materials j  Treatment  of 

(P)  574a 

Gillespie,    A.    E..    and    E.    E.    Slieather.       Acid-resisting 

metal  and  articles  made  thereof  (P)  378a 

Gillespie.  L.  J.,  and  L.  E.  Wise.  Soil  acidity ;  Action 
of  neutral  salts  on  humus  and  other  experiments 
on 384a 

(lillet,     K.      Beet     sugar     faotories ;     Determination    of 

furfuroids  in  products  of 345a 

Uillett,    D.   C.     Preserving  organio  materials  by   uso  of 

X-rays;    Apparatus  for  (P)        671a 

Gillett.    II.    \Y..    and    A.    K.    Ithoads.        Electric    brass 

furnace ;    A    rocking  423a 

Gillies,  J.  H.    and   P.   M.     Zinciferous  ores;   Treatment 

of  (P)     94a,  310a' 

Gillies.   P.   M.    See   Gillies,   J.    H 94a.  310a« 

(Jillis.  .7.     Sec    Snuts,    A 133a 

Gillis,   J.    H..    and    British    America    Nickel    Corporation. 

Alloys;   Method   of   recovering   metals   from  

5)  "      * 310a 

Anode  connector   (P) 553a 

Oilmore.    It.    B.,    and    C.    8.    Parsons.     Ore     flotation ; 

Canadian  wood  oils   for 93a 

Gilmore.  T.,  jun.,  and  General  Briquetting  Co. 
Briquettes  of  metals  or  mineral  fines;  Machines 
for  manufacture  of  (P) 629a* 

Gilson,   J.  H.    See  McCue,   L 167a 

Giommi.    L.     Sterilising    liquids    contained    in    hermeti- 

ressels;    Apparatus    for (P)    ...      106a» 

Girvin,   C.    W.,   and   others.     Electrical    precipitation  of 

particles  from  fluid  streams  (PJ       142a 

Qiua,   M.     Potassium   salts  ;    Deposits  of at   Dallol, 

Brythrea         460b,  669a 

and    C.    Qiua-Lollini.        "  Metals  ;    Chemical    comhina- 

i;     among  " 403r 

Giua-Lollini.  C.    See  Giua,  M 403b 

Giulini,  G.    Aluminium;    Production   of  (PJ  ■■•      272a* 

Giulini,  Gebr.    See  Grculich,   R 507a' 

Given,   G.   C,   and   Atlas   Powder   Co.     Ammonium   per- 

chlorate ;  Manufacture  of  (PJ 580a 

Givens,    M.    H.,    and    B.    Cohen.        Vegetables ;    Anti- 

Gcorbutio  property  of  desiccated  and  cooked  746a 

Gladys/,,  T.  Sodium  and  potassium  bitartrates ;  Manu- 
facture of  mixtures  of  (PJ       302a» 

Olaeser.      W.,     and     Potash      Extraction      Corporation. 

us  alkali  silicates;  Method  of  treating  

for  production  of  potassium   chloride   (P)  ...      181a 

Potash-bearing    silicates;    Method    of    treating 

181a 

Glaister,    T.,    and   J.   K.   Hoyle.    Dyeing   textile  fabrics 

and  apparatus   therefor   (PJ* 503a 

•  ;lanzfadcn  A.-G.    Cuprammonium  cellulose  solutions  for 

artificial  threads  ;   Preparation  of  stable  by 

use  of  sugars  (PJ 575a 

Glaser.     K.     Ammonia;     Formation    of  by    heating 

coke    with    caloium    hydroxide  621a 

Glazebrook,  K.  T.  See  Imperial  Trust  for  Encourage- 
ment of   Scientific  and   Industrial   Research       ...      181a 

Gleaeon,  F.  J.,  and  Standard  Woven  Fabric  Co.     Rubber 

compound  and  method  of  producing  same  (P)  ...      251a 

Oledie.   A.    See  Blom,  T 755a 

Glosaop,    E.,    and    J.    Sherlock.     Kilns ;    Continuous  ■ 

for  burning  bricks,  tcrra-cotta,  and  the  like  (P)      768a 

Glover,  S.,  and  ethers.    Gas  producers  (P) 726a 

Glover,  T.    See  Ryan.  H 762a 

Glover,  W.  H..  and  others.  Cellulose  compounds;  Manu- 
facture of  (P)  729a* 

Godber,   G.    E.    Nitre-cake;   Utilisation   of 48t 

Godohot,   M.    See   Charpy,   G 568a 

Ondden.  W.  Palm-kernel,  coconut,  ground-nut,  and 
other  oil-cakes ;  Comparative  keeping  qualities 
of  37a 

Godfrey,  C.  D.,  and  A.  J.  Way.  Tin-plates;  Manufac- 
ture of (P)  591a* 

Godfroid,   H.    See  Guillet,    L 517a 


Godlewska,  M.    See  Lamps,  V 

Goerens,  F.    See  Ruer,  R 

Goetz,     V.     J.        Refrigerating     machine;     Centrifugal 

(P)  

Goldberg,    P.    Chromio    acid;    Electrolytic    oxidation   of 

acid    chromic    liquors    to  (P)    

Golden    state    Portland    lenient    Co.    Sea    Uluincnbcrg, 

11.,     jun 

Goldreich,    S.,    and    others.        Glass;     Manufacture     of 

strengthened  (P)       

Goldschmidt,  H.    Aluminium  compounds;  Production  of 

and  of  n   fertiliser   (l'j 

Goldschmidt,   T.,    A.-G.    Litharge  cement;    Preparation 

..1     a (Pj  

Paper  textiles;  Proocss  for  cleaning  old  (P)  410a, 

Stains;  Removing from  cloth  (P) 

See  Kardos,  E ■        

Goldschmidt,  V.  M.,  and  Titan  Co.  A/S  of  Norway. 
Suspended   partioles;    Process  of  freeing   liquids 

from  (P)  

Goldstein,    P.    Copper  alloys;   Method   for   improvement 

of  (P)     

Golombek,    W.    Rubber    goods;    Process    of    separating 

fibrous    materials    from   vulcanised  (P) 

Goltz,  M.  A.    Sec  Welsbach  Co 

Gonnermann,  M.     Lupine  seeds  as  a  cofi'ee  substitute  ... 
Gontermann,    W.     Steel;    Oxidation    of    the    phosphorus 

before    the    oarbon    in    the    manufacture    of  

by  the  basio  Bessemer  process  (PJ 

Gooch,  F.    A.,    and    G.    II.    Blake.     Alkoli    metals;    Per- 

chlorate   method    for   determination    of  

and   M.   Kobayashi.     Fluorine;   Gravimetrio  and   volu- 
metric determination  of  as  thorium  fluoride 

Thorium  precipitated  as  oxalate,  Oxidimetry  deter- 
mination   of  •••       •■■ 

and   W.    Sett.    Vanndic  acid:   Uso  of  rapidly   rotat- 
ing  metallic  reduetors  in  determination   of  

and     M.     A.     Sodermau.      Barium      and      strontium ; 

Separation  and  determination  of 

Goodall,    Clayton,    and    Co.,    Ltd.,    and   T.    Settle.    Coal 

gas;  'Manufacture   of  (PJ  

Goodenough,  W.  H.     Paper;  Process  of  making  (P) 

Gooding,    R.    L.       Steel ;     Process     of    treating  to 

prevent  rusting  (PJ  

Goodrich  Co.,   B.   F.    See  Geer,    W.   C 

Goodwin.  0.    J.       Acid-resisting    iron    nnd    its    uses    in 

chemical   plant.     Discussion      

Alsace    potash    deposits.     Discussion       

Anemometry;    Hot    wire  .     Discussion       

Carbonisation  of  cool;   Aspects   of  low   temperature 

.    Discussion     

Chemical   engineering    group    of    the    Society ;    Pro- 
posed        

Cottonseed  products.     Disoussion    ...        

Potash    industry  ;    Prospects    of    founding    a  in 

this  country.     Discussion  

Goodwin,    W.,    and    A.    Macrae.     Peat;    Manufacture   of 

fuel    from  (P) 

Goodyear,   C.    See  Campbell,   D.  

Goodyear  Tire  and  Rubber  Co.    See  Bedford,  0.  W. 

See    Blanc,    C 

Gordon,  J.  W.    Patent  law  for  the  British  Empire 
Gordon,  N.  T.,  and  D.  1".   Smith.     Copper-nickel  alloys; 

Potential      measurements      on    and      some 

observations  on  brasses 

Gorini,    C.    Lactic    organisms ;    Proteolytic    activity    of 

Gortner,  R.  A.,  and  E.  H.  Doherty.  Flours;  Hydration 
capacity  of  gluten  from  "  strong  "  and  "  weak  " 

and  G.   E.   Holm.     Humin   formed   by   acid   hydrolysis 

of     proteins;     Origin     of    .       Hydrolysis     in 

presence  of  formaldehyde  

Goslich,  C.    See   Schonfeld,   F 

Goto,  M.  Lead-bismuth-silver  and  lead-gold-silver 
alloys  

Gougnard,  H.  C.  L.,  and  Lin.le  Air  Products  Co. 
Electrolysing  apparatus    (P) 

Gould  and  Ash.    See  Ash,  C.  8 

Goulding,  E.  "  Cotton  and  other  vegetable  fibres  :  their 
production  and   utilisation" 

Goupil,  H.    See  Cusquel,  A 

Gow,  A.  M.     Gas-producer  (PJ 

Grabe,   L.  G.    Dyeing  apparatus  and  the  like   (PJ 

Graber,  H.  T.    Pepsin;  Rennctic  properties  of  

Gradenwitz,   H.     Analysis;   Graphic   methods  of  ... 

Grafflin    J.  L.    Coal ;  Apparatus  for  distillation  of 

(P)         

Graham,  J.  I.,  and  J.  Hill.  Coal ;  Oxidisable  con- 
stituents of  

Graham,  R.  Food  product,  and  process  of  producing  it 
(P)         

Graham,  8.  A.    See  Moore,  W 280a, 

Graham,  W.  C.     Filtering  apparatus  and  system   (P)   ... 
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Graniolin,   I.    See   Steinberg,   S 61a,  774a* 

Granberg,    J.    G.  Spelter;    Condensers    for    redistilling 

(P)  272a* 

Grange  Iron  Co.,  Ltd.,    and  H.  P.  Hoyle.    Coal   or  the 

like;      Apparatus      for      washing  and      for 

separating  it  from  impurities  (P) 726a 

Granger.     Stoneware   in  the  chemical  industry 196r 

Granjon,    R.,    and    P.    Rosemberg.     "Welding;     Auto- 
genous   "  24b 

Grantham,    J.     Soils;    Determination  of   acidity   of  

and    its    value    in    determining    the    quantity    to 

be  applied   in  practice 100a 

Graeselli  Chemical  Co.    See  Lihme,  I.  P 506a 

Gratton.        Alloys;    Cored    dendritic    structure    in  . 

Discussion      201t 

Gravell,  J.  H.    Galvanised  iron   (P) 590a 

Iron  and  steel;  Pickling (P)  771a 

Iron  and   steel;   Preparing  nickel  for    painting 

(P)         771a 

Metals  ;  Cleaning  (P)     771a 

and     Thomson     Spot     Welder     Co.       Electrodes     for 

electric  welding;  Treating (P) 551a 

Gray,  A.    See  Brown,   Boveri,    and   Co 249a 

Gray,  C.  E.    Desiccating  liquid  substances   (P) 454a 

Gray,  J.       Tinplate;  Manufacture  of .    Discussion...      116t 

Gray,  J.  H.     Electrio  metallurgical  furnace  and  method 

of  supplying  current  thereto    (P) 740a 

Grav,  J.    J.       Ferrophosphorus ;    Process    for   producing 

(P)  12a 

Gray,  J.  J.,  jun.    Ferrophosphorus;  Process  of  making 

from  iron  phosphatic  materiel   (Pj 473a 

Ferrophosphorus ;      Process      of      producing  in 

electric    furnaces    (P) 473a 

Phosphor-copper    compounds ;    Process   of   producing 

(P)  473a 

See  Webster,  H.  A 425a,  473a 

Grav,  T.    Wood;  Distillation  of  .     Discussion  ...        15t 

See   Kelley,    G.    L 92a 

Gray,  W.  B.    Oil  in  seeds;   Determination  of  ...      430a 

Great  Northern  Paper  Co.    See  Pope,  C.   E.       ...       238a.  764a 

See    Schenck,     G 503a* 

Greathouse  L.  H.    See  Willard,  H.  H 41a 

Greaves,  A.  D.    See  Thames  Bank  (Blackfriars)  Iron  Co.        16a 
Greaves,  H.   A.,   and  H.   Etohells.     Electric  furnace   (P)      273a* 

Furnaces;   Electrically  heated  resistance  (P)    ...       428a 

Steel;  Converting  iron  ores  directly  into  (P)  ...      6584 

Steel;    Manufacture    of  (P) 517a 

Greaves,  W.        Ammonia    liquor ;    Manufacture    of    con- 
centrated          94b,  179a 

Benzol ;    Manufacture  of   crude 95b,  175a 

Green,  A.    G.,   and    F.    M.    Rowe.    Iso-oxadiazole    oxides 

and   isc-oxadiazoles ;    Nitro-derivatives   of  ...       119a 

and    K.    H.    Vakil.       £-Naphthvlainine ;    Sulphonation 

of  ...' 118a 

Green,  H.    J.    Gas-producer    (P)  118a* 

Greenawalt,    W.     E.     Electrolytic    process    for    impure 

copper   solutions    (P)       772a 

Flotation  apparatus   (P)       128a 

Greenfield,  E.  T.    Coating  iron  or  steel  pipes  with  zinc 

(P)     -     184a 

Greenhalgh,  H.   R.,  and   N.   A.   Gavin.     Oil;   Extraction 

of from  vegetable   fruits    (P) 741a 

Greenley,      T.      D.,      and      Ellis-Foster     Co.       Phthalio 

anhydride  :    Manufacture    of (P)        406a 

Greenwood,    H.    G.     Anemometry;    Hot    wire  .    Dis- 
cussion             "       169t 

Greenwood,    J.    N.     Aluminium    alloys:    Constitution    of 

the  copper-rich  Relationship  of  hardness  to 

constitution  112b,  246a 

Greenwood  and  Batley,  Ltd.,  and  W.  Clegg.     Annealing 
furnaces ;    Means    for    movine*    articles    through 

(P)  740a* 

Gregory,    H.    See    Larsen,    C 526a 

Grelck,   W.   P.   M.    Milk-food  product;    Manufacture  of 
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See   Peacock,    B.    A --      767i 

See    Peacock,    S '»»■  "3* 

Hassreidter,  T.    Combustion ;  Calculation  of  the  excess 

of  air  used   in  ■■-        ••■        ••■ 

Zinc ;   Determination  of  by   Sohaffner  s   method 

Hastings,  D.  T.,  and  Holley  Bros.  Co.    Air-washer  (P)... 
Hattori    T      Cement  clinker;  Microscopical  examination 

of    59a,  468a 

Portland  cement ;   Absorption  of  carbon   dioxide  by 

on  aeration     168a 

Portland    cement   briquettes;    Tensile   strength   test 

of    neat 59a 

Portland    cement;    Grit   in  209a 

and    K.    Fujisawa.    Portland  cement;   Le  Chatelier's 

boiling   test   for  209a 

Haug,   A.    See  Heuser,   E 365a,  650a 

Haughton,  G.  B.    See  Tungay,   S.  J 266a 


456a 
167a 
578a 
150a* 

772a 
767a 


361a 
168a 

565a 


Hausmann,  W.     Photometer  liquids  in  tablet  form 

Hawken,    F.    S.     Filter-funnel    (P)       

Hawley,  F.  G.  Sulphur  determination  in  ores;  Im- 
proved   method    for 

Haworth,   W.   N.    See  Irvine,  J.  C. 

Hayashi,  T.,  and  others.     Sugar  solutions;  Material  for 

clarifying  and    means    for    regenerating    it 

after  use   (P)  317a, 

Hayde,  8.  J.  Bricks  and  similar  articles ;  Process  of 
making ■  (P)     

Hayek,    S.    Condenser;  Annular  (P) 

Hayhurst,   W.    Condensers   for  acids    (P) 

Hay  ward,  C.  R.    Copper;   Effect  of  boiling   sulphur  on 
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637a 
226a 

270a 
606a 


557a* 

243a 
613a 
289a 

470a 


Haywood,  J.  K.    Calcium  arsenate  for  insecticidal  use; 

Manufaeture   of  (P)  484a 

Hazelett    C.  W.    Storage  battery  capacities;  Calculation 

of  311a 

Head,  Wrightson,   and  Co.    See  Wrightson,  T.   G.      33a*,  628a 

Headlcy,  G.  L.    See  Headley,  T.  B 2a 

Headley,  T.   B.,  and  others.    Mixer  ;  Continuous (P)  2a 

Headley  Good  Roads  Co.    See  Headley,  T.  B 2a 

Heane,  A.    Gas-compression  plants  for  refrigerating  and 

other    purposes    (P)        401a» 

Hearson,  C.  E.  Electric  furnaces ;  Temperature-con- 
trolling  device   for (P) 13a 

Heath,  F.    Glass  industry  after  the  war 219b 

Heath,  R.  F.    Platinum  ware;  Substitutes  for ...        40a 

Heaton,  H.  C,  and  Babcock  and  Wilcox  Co.  Boiler 
feed-water;  Method  and  apparatus  for  treating 

(P)  198a 

Heaven,  G.  S.  Mercury  fulminate  and  its  determina- 
tion             132b,  143t 

Nessler   solution ;    Utilisation    of    waste    .    Dis- 
cussion                  179t 

White    paint;    Discoloration    of  .    Disoussion    ...      180t 

Hebbard,  J.,  and  Minerals  Separation  North  American 
Corporation.         Sulphide    ores ;     Separation     of 

mixed   (P) 310a' 

and  others.     Sulphide    ores;    Separation  of   (P)      310a* 

Hebden,  G.  A.     Ammonia;  Manufacture  of  concentrated 

and    pure  29a 

Heberlein,  E.  Cotton ;  Process  for  imparting  a  trans- 
parent   appearance    to  (P)        161a 

Heberlein  &  Co.  Cotton  fabrios,  yarns,  and  embroi- 
deries ;  Process  for  imparting  transparent  effects 

to  (P) 297* 

Hechenbleikner,  I.  Sulphuric  acid ;  Process  for  concen- 
trating    (P)     111* 

and    Chemical    Construction  Co.       Spraying    liquids ; 

Apparatus  for (P) 543a 

and      Southern      Electro-Chemioal     Co.        Ammonium 

phosphate ;    Manufacture  of   mono-  and  di-  

(P)        415a 

Concentrating  apparatus  for  sulphuric  acid,  &c.  (P)      414a 
Gases   containing  phosphorus  pentoxide  and  silicon 
fluoride     from     electrio     furnaces ;     Condensing 

(P)  115a 

Gases;  Cooling  and  condensing (P)  115a 

Sulphuric    acid;    Denitration    of  (P)        111a 

Oxidising  gases ;  Process  and  apparatus  for (P)      111a 

See    Pfaehler,   R 96a 

Heddernheiraer  Kupferwerk  und  Siiddeutsche  Kabel- 
werke  A.-G.,  Abt.  Suddeutsche  Kabelwerke  in 
Mannheim.       Paper;   Manufacture  of   acid-   and 

weather-proof  (P) 764a 

Hedin,  J.  E.    See  Waite,  C.  N 53a 

Hedley,  E.  P.  Bleaching  and  dyeing  under  war  con- 
ditions;   Discussion    on  169a,  173t 

Brass ;    Influence  of  impurities   on   mechanical   pro- 
perties of  .     Discussion      154t 

Science  in  industry;   Application  of  131a 

Soluble  glass.    Discussion     57t 

Heenan  and  Froude,  Ltd.,  and  G.  H.  Walker.    Air  and 

gas  ;  Apparatus  for  treating  and  cooling (P)      359a 

Heermann,  P.    Laundry  textile  goods ;  Oxygen  tendering 

of  238a,  576a 

Heggenhougen,    S.    See    Hals,    S 69a 

Hehner,  N.  E.    Asparagus  officinalis;  Fruit  of ...        39a 

Heidelberger,  M.    See  Jacobs,  W.  A 781a 

Heidenhain,  H.  Phosphoric  acid ;  Critical  elaboration 
of  quantitative  precipitation  methods,  exempli- 
fied by  a  method  for  determination  of  ...      488a 

Heidlberg,   F.    See   Vanderkleed,   C.   E 687a 

Heidler,    E.,    and   Columbia   Conditioning   Co.     Fabrics; 

Method  for  sponging,  setting,  and  finishing 

(P)        577a 

Heilman,   E.  J.    Sintering  ores ;  Method  of  (P)   ...      773a 

Heim,  F.    Oil  of  Cay-doc  {Garcinia  tonkinensis) 63a 

Heimann,  H.    See  Act.-Ges.  f.  Anilinfabr 120a 

Heimrod.  A.  A.,  and  H.  D.  Egbert.    Cottrcll  process  in 

the  sulphuric  acid   industry 729a 

Heine,  C.     Dust  catcher  for  cleaning  gases  (P) 400a 


NAME  INDEX. 


S3 


PACK 

648a 


in   closed 


Co. 

-   (P) 


Metallio 


Lend    standard 


Hoiniaoh,   W.    Indigo;   Determination  of   - 

Heinti,    L.     Worts.    Artificial    < ting    of — 

coolers,  and  elimination  of  glut  in 

Beintse,  S.    See  Baler,  H 

Beln&,  N.  L.,  end  J.  W.  9eib.    Oonaentrmtlng  apparatus 



Hei.*e,   O.   W.,   nnd   A.   S.   Bchrman.     Water   analysis  in 

the  MM        

Heite,    R.    Oione;    Action   of on   artificial   culture 

media    nnd    on    various    bncterln,    yeasts,    and 

mould*  

Hefcknnen,  J.    B.     Pnper   palp;   Mot  hod  nnd  nppnrntus 

for   prod  loing (P) 

Holb.*onntT,  A,,  nnd  O.   B.  Criqaebeuf.    Esters  such  n* 

methyl  noetnte;  Hanafeoture  of (P) 

See    Henri,    V 

See  Von  Eteoklinghnnsen,  M.         

Helbronncr,  A.,  and  G.   B.  Oriqaebenf.     Esters  buob   u 

BaUendoorn,  H.  J.    See  De  Tries,  O 

Heller,  K.  u .,  nnd  Vacuum  Chnro  Corporation.    Lacteal 

fluids;  Method  of  treating  e.y.  in  nianufac- 

tare  ol  batter      

Heller,   H.    Water;   Process  of  softening  (PI 

and     Oelwerke    Stern     Sonnehorn     A.-G.     Water ; 

Process   of   softening  (P)         

Hollaing,  O.    See  Holmgren.  T.  A.  F 

IMps,  G.     Fuel  gas;  Manufacture,  utilisution,  and  com- 
bustion   of  (D       

Fuel;  Utilisation  and  combustion  of (P) 

Gaa ;  Manufacture  nnd  treatment  of  coal  — —  (P)  ... 
Hemingway,  H.  W.     Desulphurisation  of  gases  and  other 

fluids  containing  hydrogen  sulphide  (PJ 

Henderson.   G.    A.    Bituminous   binder   and   process   for 

making   the   same    (P) 405a,  459a 

Fibrous  composition  and  process  of  making  it  (PJ  ...      515a 
Fibrous  paving  composition  nnd  process  for  making 

the    same    (P)        

Sanderson,    J.    C,    and    Driver-Harris 
«  articles  ;    Heat    treatment  of  — 

Honderson,    L.    M.    See   McCoy,    H.    N. 

Henderson,     N.    M.    Obituary    

H'-nderson,    W.    E.,  and   G.    Stegeman. 

cell   and   determination  of   the   potential   of  the 

lend    electrode        

Henderson,   Y.    Haldane  gaa  analyser.     Applications  of 

gas    analysis  *     

Hendriok,    J.       Ammonium    nitrate ;    Field    experiments 

with  ..,        

Beadrlokoon,    N\,   and    G.  C.   Swan.     Eggs;    Determina- 
tion    of     loosely     bound     nitrogen      in  as 

ammonia        

Hone,  E.,  and  A.  van  Haaren.    Calcium  cyanamide  con- 
taining  high   percentages   of  dicyauodiamide  or 

urea;   Analysis  of  

Healey,  &.  R.    See  Dorset,  M 

Hennig,   W.    Uznra  root ;    Constituents   of  — 

Henri,  T.,  and  others.    Water  and  other  liquids;  Treat 

meat  of  ■ Dy  ultra-violet  rays   (P)       

See    Ton    Recklinghausen,    M.        ..."       

Henry,   H.  D.    Electric   batteries    (P)  

Henry,  J.  M.    See  Paramor,  J 

Henshnw,    W.    G.    Alkaline-earth    fluorides    and    soluble 

potassium  salts ;  Process  for  obtaining 
Hentschel,  G.    Pyrites  cinder;  Desulphurisation,  dezinci 

Mention,  and  agglomeration  of (P) 

Hepburn,  G.  G      See  Imperial  Trust  for  the  Encourage- 
ment of  Scientific  and  Industrial  Research 

«,  O.  A.    See  Wallin,  T.  A 

Herbein,   G.   W.       Wood   and   other  cellulose-containing 

materials;    Art    of    treating (P)        

Hering,    C.     Electrolytio   pickling;    Effect   of   grease  on 

201b 

Herman,   J.   E.    See  Bornhnnser,   <>.    E 198a,  198a 

HerrT   H.    A.     Filtering  machine;   Automatic  continuous 

centrifugal (P)         

nerre,   A.    See  Bauer,    W 

Herreshoff,  J.  B.,  jun.    Copper  slags;  Recovers  of  ralnea 

from  (P)  '     

Electrolytic  apparatus  (P) 

Hermann,    E.     See    Frankel,    S.  

Honey,  S.    See   Kirkhnm.    Hnlett,   end   Chandler,    Ltd. 
Hershman,     P.     R.,     and     Armour     Fertilizer     Works. 

Aluminium  nitride;  Production  of  (P) 

Ammonia;  Production  of (PJ  

and    Mineral   Products    Co.       Production    of   metallio 

oxides,    e.g.,    alumina    ( P)         

Herter,  E.    Zinc;  Production  of  of  high  parity  in 

racuo  from  impure  metal  and  alloys  (P)  ...    "    ... 

H.rve.    A.     Celluloid;    Analysis    of 

Cellulose  and   nitrocelluloses  

Herzenbcrg,   J.    See    Schaarschmidt,    A 

Herzfeld,  E..  and  R.  Klinger.    Tyrosine  and  urio  acid; 
Combined  estimation  of in  the  same  solution 


102a 
711a 

724a 

347a 

634a 
687a 

283a» 

604a» 
604a* 

664a 


713a 
106a« 

634a» 
425a 

48a 

538a 
500a 

500a 


469a 

552a 

732a 

6a 

129a 
168a 
146  k 

633a 


478a 
531a,  53U 
39a 


604a« 
604a» 
33a 
410a» 


(P)      546a* 


379a 


463a 
367a 


151a* 


46a 
541a 

519a* 
339a 
717a 
261a 

124a 

415a 

590a 

740a 
686a 
718a 
763a 


562a 


Herzfeld,   O.       Artificial    stone ;    Production   of  for 

use  in  the  construction  of  ships  (P) 337a 

Herzfeld   and   Lcnart.     La-vulose  ;   Determination   of  . 

in  presenoe  of   aldoses 632a 

Herzig,   J.,  and  H.  Lieb.     Eserine       671a 

nnd    G.    Tiring.     Booparin         671a 

Herzog,  A.     Natural  and  artificial  silks  ;  Differentiation 

of  574a 

Potassium;  Light  filters  for  detection  of  352a 

Herzog,    W.     Dyes   derived    from   sulphnzone.    Contribu- 
tion   to    Olaass's     new      theory    of    the     indigo 

chromophore  407a 

Healam.    M.     Sec    Gilhird,    W.    M 574a 

Hess,  G.   H.     Impregnating  fluid;   Apparatus  for  treat- 
ing   particles    of    non-uniform    moisture    content 

with  ■  e.g.  in  manufacture  of  wood  pulp  (P)      575a 

He6s,    K.    Guvacolino  560a 

and  A.  Eichel.  Alkaloids  of  pomegranate  tree. 
Resolution  of  pellet  icrine  and  nu-t  hj  tiBOpeUe- 
tierinc  into  their  optical  antipodes.     Elucidation 

of   Tnnrefs   bases  559a 

nnd  F.   Leibbrnndt.       Arecaidine  and  areooUne;   New 

method     for     preparing  .       Constitution     of 

guvauine   ami    areeaine,    Synthesis   of   1-mcthyl- 

tet  rah  ydropyrulinecarl)oxy  lie    acids  559a 

Hess-Ives  Corporation,  and  F.  E.  Ives.    Coloured  photo- 
graphic   images;    Production    of (P)  ...      607a 

Hesselmann,   H.    Nitrification    in    natural    soils    nnd    its 

importance  from  an  ecological  point  of  view  ...      596a 

Hetterechy,  C.  W.  G.     See  Sjollcmn,   B 168a 

Heuser,    E.,   and   T.   Blasweilcr.     Rape   straw   as  paper- 
making  material  and  fodder 574a 

and    A.    Haug.     Cellulose   of    cereal    straw;    Nature   of 

the 365a,  650a 

Heuser,    H.    Alcohol-reduced   beverages;    Apparatus    for 

making  (P)      711a 

Beverages;   Manufacture  of  dry  extracts   of  partly 

fermented  (P)  667a 

Hewitt,  L.  C.    See  Staley,  H.  F 510a 

Hewlett,   G.   J.    See   Crouch,   C 142a 

Hewson,  G.  W.    Coke  as  fuel  for  the  blast-furnace      32b,  60t 
Hey,  D.  M.,   and  Vacuum  Dyeing  Machine  Co.    Dyeing 

apparatus     (P)         204a 

Hey,  H.       Wool;  Cleaning,  carbonising,  and  sterilising 

raw (P)  409a 

Heydorn     u.     Biegel,     Norddeutsche     Priiparaten-Fabr. 

Sulphur;    Separation   of   tar   from  (P)        ...      467a 

Heyl,   C.     Japanned   or  "patent"  leather;   Process   for 

drying (P)       434a,  434a 

See    Hintz,    E 709a 

Heyl,  F.  W.,  and  others.     Adonis  remalis  ;  Examination 

of  the   leaves  of  - — ■      221a 

Heyl,   G.   E.    Cellulosic   material ;    Trentment  of  to 

render  it  suitable  for  cork  and  the  like  (P)       ...  6a 

Coal;    Distillation    of  (P)       177a 

Hydrocarbons;  Production  of  light  liquid  (P)---        49* 

Oil  shales;  Distillation  of  (PJ  145a 

Shale    and    coal ;    Obtaining   a    distillate    from  

free  from  sulphur   (P) 406a 

Shale;  Process  for  obtaining  a  distillate  of free 

from  sulphur  (PJ 363a 

Water-gas;    Production  of   carburetted  (P)        ...      48a 

and    T.   T.   Baker.     Water;   Means    for  rendering 

radioactive    (P)       165a 

Heyl,   G.   T.     Naphthalene;    Solidifying   point   of  ...         84a 

Heys,  S.    Beating  machines  for  making  pulp  for  paper 

manufacture    (PJ 544a* 

Hibbert,     H.         Acetic     acid     and     acetone ;     Industrial 

developments  relating  to  manufacture  of  ...      671a 

Glycols ;   Manufacture   of  and  explosives   therc- 

"  from      716a 

Glycols;  Manufacture  of  from   oil-gas    (P)       ...      531a 

and'E.  I.  du   Pont  de  Nemours  Powder  Co.     Organic 

condensation  products  ;  Synthesis  of  ■  (P)    ...      349a 

and    Union    Carbide    Co.    Acetaldehyde ;     Preparation 

of  (P)     74a 

See   Commercial   Research   Co 167a* 

Higgina,  C.  A.     Potash  from  kelp;  Extraction  of  ■ ...      653a 

Higgins,    S-    H.        Tendering    of    bleached    (but    badly 

scoured)  vegetable  yarns;  Cause  of 265a 

Highfield,    J.    8.     Oils   and    similar   liquids;    Apparatus 

for   cleansing    and   filtering ■  (P)  327a 

nikosaka,  R.    See  Chikashigi,  M 153a 

Hildebrand,  J.  H.     Potash  and  other  constituents  from 

sea  water  bittern;   Extraction  of  180a 

Hildebrandt,  A.    Mares'  milk;  Analysis  of  104a 

Hildebrandt,  C.  F.    Lecithin;  Process  for  obtaining  

from  plant  substances   (PJ       389a 

Hildt,  E.     Fractionating  apparatus  for  petrol  and  other 

volatile    substances  26a 

Hilger,    A.,   Ltd.,   and   T.   R.   Merton.    Radiation   pyro- 
meters (PJ     226i* 

and      F.     Twyman.      Annealing     glass,    porcelain,    or 

metals,  and  apparatus  used  therein  (P) 242a 

O 
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Hill,  A.    Boiling-  pans  such  as  brewing  coppers  and  the 

like   (P)  482a 

Hill,-  C.  A.    Morphine ;   Determination  of  in  opium      441a 

413a 

246t,  414b,  470b 

588a 


Nitrates;  Gasometrio  determination  of 
See  Richmond,  H.   D.  


Hill,  C.  W.    Solder  without  tin 

Hill,  H.  H.    See  Dean,  B.  W 

Hill,  J.    See  Graham,   J.  I 

Hill,   J.  M.    Platinum  and  allied  metals  in  1917 

Hill,  J.  R.     "  Chemist  "  ;  Memorandum  on  the  title  

Hill,  J.   U.    See  Van  Name,   R.   G 

Hill,   L.   G.     Pigments    (P)  

Hill,  R.  L.,  and  E.  I.  du  Pont  de  Nemours  Powder  Co. 

Aromatic   hydrocarbons ;   Production   of  ... 

Hiller,   H.  K.    Distillation  of  coal  and  other   materials 

for  manufacture  of  motor  gas  and  utilisation  of 

residual  products   (P)      

Hills,  H.    A.    Condenser    (PJ       

IliHs,  T.    L.       Nitrogen-assimilating   bacteria    of    soils; 

Influence  of  nitrates  on  

Hiltermann,    T.   I.    K.    M.    Phenols   and    formaldehyde; 

Manufacture     of     condensation     products     from 

Hiltner,  L.,  and  G.  Korff.    Fertilisers;  Action  of  various 

,    especially    manganese    sulphate,    on    the 

growth  of  oats       

Hiltner,  R.   S.    See  Parker,  C.   E 

Hilton,  R.  S.,  and  J.  H.  Willis.  Gases  and  liquids; 
Apparatus  for  bringing  into  intimate  con- 
tact  (P)         

Hilton,  R.  W.    See  Catlin,  G.  L 

Hinehley,    J.    W.    Acid-resisting    iron    and    its    uses    in 

chemical  plant.    Discussion     ...        

Anemometry ;    Hot    wire  .    Discussion       

Chemical  engineering  group  of  the  Society;  Pro- 
posed       

Hindle,  W.    See  British  Dyes,  Ltd 

Hindmarsh,  A.     Smoke,  air,  and  other  gases;  Apparatus 

for    oleansing    or    washing and    extracting 

soot,  dust,  and  other  impurities  therefrom,  or 
for  evaporating  liquids  (PJ     

Hine,  S.  K.    See  McCormick,  O.  C 

Hinman,   C.   T.    See   Blumenberg,  H 

Hinners,  F.  E.    Converter  lining  (P)  

Hinsberg,  O.    Insecticide;  Production  of  an (P)  ... 

Hintz,  E.,  and  C.  Heyl.  Patent  leather;  Method  of 
drying   varnished  (P}      

Hirsch,  A.    Pyrophorio  alloy  industry;  American  ... 

and  others.  Cerium  and"  the  like ;  Manufacture  of 
(P)  

Hirsch,   M.    See   Hirsch,    A 

Hirt,  L.  E.    Carbon  or  lampblack ;  Manufacture  of  

from  natural  gas   (P)     

Hydrocarbons;  Method  and  apparatus  for  fraction- 
ating    (P)         

Hirth,   A.     Drying  apparatus  for  fibrous  materials    (P) 

Hirz,  F.  A.    Cast  iron;  Production  of  (P)     

Hitchcock,  H.  K.,  and  Hitchcock  Experiment  Co.  Glass 
plates  or  sheets;  Manufacture  of (P) 

Hitchcock  Experiment  Co.    Sec  Hitchcock,  H.  K. 

Hitt,  T.  G.    Electrolytic  cell   (PJ 


402a 
262a 
338b 
89b 
152a 

14  A 

572a 

616a 
230a 

189a 
554a 

159a 

635a 

757a 
242a 

90t 
169t 

413b 
47a* 


45a 
537a 
302a 
591a 
348a 

709a 
737a 

591a 
591a 

433a 

117a 
543a 
425a 

467a 
467a 

249a 


Hjort,  V.  F.    See  Lassen,  J.  J 321a,  454a*,  604a» 

Hoagland,  D.  R.     Soil  solution ;  Freezing  point  method 

as    index    of    variations    in due    to    season 

and  crop  growth 252a 

and   A.   W.   Christie.       Soil   reaction;    Effects   of   cal- 
cium oxide  and  calcium  carbonate   on ...      665a 

Hocking,    H.,    and    E.    Apor.        Tin    and    lead    fumes ; 

Method  for  removing from  smelter  gases  (P)      426a 

Hodgkinson,    W,    R.    E,     Acetylene ;    Some    reactions    of 


85t,  93b 
158t 
190t 


Copper  and  copper  alloys;  Deoxidation  of  — 

Mercury    fulminate      

Hodgson,      M.      B.      Photographic       plate;      Physical 

characteristics  of  the  elementary  grain  of  a  20a 

X-ray  materials;  Sensitometry  of  39a 

Hodkinson,    H.        .See    Alldays    and    Onions    Pneumatic 

Engineering  Co 519a* 

Hodsma-n,   H.  J.    Boiling  points ;   Apparatus   for  deter- 
mination of  in  presence  of  copper     488a 

Tar    fog    in    gas ;    Approximate   estimation    of  . 

Discussion      37t 

Hodson,    F.    S.    Alloy    (P)  705a,  706a* 

Honig,  M.,  and  J.  Spitzer.    Lignin ;  Researches  on  . 

Lignosulphonio   acids       502a 

Hoepfner,    W.,    and    O.     Binder.       Molybdenum;   Deter- 
mination of  in  presence  of  copper 488a 

Hoff,   J.   N.     Fertiliser   (P)  435a 


Hoffman,   A.   F.    Iron  pigment;   Process  of  making  an 

(P)  130a 

Pickle  liquor;  Production  of  by-products  from  waste 

. (P)  590* 

Pickling  process  and  bath  (P)      590a 

Sulphur;  Recovery  of  (P)      582a 

and    W.  M.  Parkin.    Pickle  liquor;   Method  of    treat- 
ing  waste (P)  590a 

Hoffman,   J.  H.    See  St.   Clair,  C.  L 261a 

Hoffmann,  M.     Potassium  ammonium  nitrate,  a  new  top 

dressing    for    sugar    beets       744a 

Hofman,   H.  O.    Lead;  Metallurgy  of  in  1917        ...      152a 

Hofmann,  A.    Drying  material  in  bulk ;   Apparatus  for 

(P)  173a 

Hofraann,   K.  A.    Carbon  monoxide;   Activation  of  

by   metallic   copper,  the   producer-gas   cell,    and 
electromotive  activation  of  alkali   formates       ...      765a 

Carbon  monoxide;  Oxidation  of in  contact  with 

copper  765a 

and  H.   Schibsted.    Carbon  monoxide  :  Behaviour  and 

detection    of  the   smallest    quantities   of in 

the    "  chlorate "    pipette...        561a 

Formaldehyde    and    methyl    alcohol ;    Production    of 

from    formates  782a 

Formic  acid;   Reduoibility  of  782a 

Hofstede,   H.   W.    See  Bbeseken,  J 136a 

Hogan,  A.  G.    Kafirin ;   Nutritive  properties  of  ...      135a 

Hogewind,    F.    See    Zwaardemaker,    H 783a 

Holden,  E.     R.    Metals;    Electrochemical    precipitation 

of (P) 589a 

Holden,  G.    E.    Dyeing   processes;    Influence  of   certain 

on  combustibility  of  cotton       121a 

and    L.    G.    Radcliffe.       Linseed     oil;     Oxidation     of 

172b,  429a 

Holland,  C.    H.    Mercury;    Extraction   of  from    its 

ores  by   sodium   sulphide  548a 

Holland,  E.  B.,  and  J.  P.  Buckley.    Butter  fat;  Deter- 
mination of   fatty  acids   in  346a 

and  others.    Olive  oil;    Stability  of 474a 

Holland,  J.    See  Hamilton,  W.  B 381a 

Holland,  T.     India;  Organisation  of  chemical  research 

in   129b 

Holleman,    A.    F.        Trichlorobenzenes ;    The    three  

and   their  reaction  with  sodium   methoxide       ...      201a 
and    H.    C.    Cooper.       "  Inorganic    chemistry ;     Text- 
book   of "        164b; 

Holley,  A.  E.     See  Chance  and  Hunt,   Ltd 768a 

Holley  Bros.    Co.    See  Hastings,   D.   T 565a 

Holliday,  K.  J.,  and  Holliday  Chemical  Co.    Beeswax  ; 

Product    of and    process    of    manufacturing 

the   same   (P)  432a 

Beeswax;  Surgical  dressing  from  (P)      432a 

Surgical   dressings;   Manufacture  of (P)  ...      531a 

Holliday,  L.  B.,  and  A.  Clayton.  Yellow  colouring 
matter     (tetrachlorotartrazine)  ;     Production    of 

(P)  203a 

Hnlliday  Chemical  Co.     See  Holliday,  K.   J.        ...      432a,  531a 
Hollings,  H.    Ammonia  liquor;  Commercial  concentrated 

.    Discussion 324r 

Hollingsworth,  J.  D.,  and  J.  Mitchem.  Plastic  composi- 
tion for  retorts;  Production  of (P) 89a 

Holloway,    G.    T.        Nickel-copper    matte;    Process    for 

refining (P) 426a 

Holm,  G.  E.    See  Gortner,  R.   A 18a 

Holmes,  F.  B.,  and  E.  I.  du  Pont  de  Nemours  and  Co. 
Aromatic    hydrocarbons;    Process    of    obtaining 

from  petroleum  products  (P) 647* 

Holmes,  H.  N.     Silicio  acid  gels         732a 

Holmes,  M.  C.  C.    Mercury-ammonia   compounds   123a 

Holmes,  M.   E.,   and   National  Carbon  Co.    Depolariser; 

Battery  (P) 311a    593a 

Holmes,  YV.  C,  and  Co.    See  Davidson,   W.  B 290a 

Holmgren,  T.  A.  F.,  and  others.  Ferrosilicon ;  Manu- 
facture of (P)  425a 

Hoist,  G.,  and  L.  Hamburger.  Spectral  intensities ; 
Method  for  determination  of  by  photo- 
graphic   means       637a 

Holt,  A.    Tyrian  purple 452b 

Titamines.     Discussion  54t 

Holt,  E.  and  L.    Dyeing  machine;  Beam  (P)        463a,  576a 

Holt,  L.    See  Holt,  E 463a,  576a 

Holt,  T.   P.    See  Dern,   G.   H 128a 

Holt-Christensen  Process  Co.    See  Dern,  G.  H 128a 

Holte,    H.,    and    Aktieselskapet    Separator.    Lubrication 

of  milk   centrifugals   and    the   like    (P) 

Holton,  E.  C,  and  Sherwin-Williams  Co.  Polysulphide 
solutions   or   insecticides ;    Method     of     treating 

<P>        

See  Macklind,  W.  R 

Homer,    A.     Antitoxic   sera ;    Concentration    of by 

salting-out  of  the  heat-denatured  serum  proteins 

with  sodium  chloride       

Antitoxic   sera ;   Influence   of  phenol    and   cresol   on 

the  concentration  of  by  the  Banzhaf  (1913) 

process  107* 


165*» 


193.1 
19* 


748* 


NAME  IM'I'A 


So 


Hnncamp.    F.    Turnip-tops;     Losses     occurring     during 

ensilage  of  

and    K.     Blnnck.     I|.-ut li.r    ind    reindeer    moss ;    Com- 
position uml  digestibility   ol  

Leaf  hay;  Composition  nnd  feeding  value  of  ... 

11   ii'lu,   K.     Iron  alloys;   Magnetic  analysis  as  a  means 

of  studying  the  structure  of  

Iron;   A  criterion   for  ellotroplo    tr:>ii-formntions  of 

at    high    temperatures        

Nickel    steels;    Thermal    ami    civet  ric    conduct  ll  'ties 

of   

Steel  ;  Thermal  expansion  of  nt  high   tempera- 

tur'-s  

and    T.    Murakami.      Tungsten     steel;      Strueturo    of 

and    its   change   imd'T   hint    t r»:.t inent 

and    T.    Simidu.     Steels;    Tlierinal    and    « 

ductivities  of  carbon  at  high  temperatures 

and  H.  Takagi.  Nukel  -tools,  Cause  of  irreversi- 
bility of  

Hone,  A.  D.  Silioon-bcaring  earths,  rocks,  minerals, 
and    compounds;     I'll"    !8S     foi     'I tag    

(P)      

TTonigmnnn,  T..  Air  blast;  Process  and  apparatus  for 
drying  by  mean-  of  oaloium  chloride  (P)  ... 

Hoofnagle,  \V.  T.,  and  Kl.otro  Clo-mienl  Products  Co. 
Evaporating  liquids  ;   Method  and  apparatus  for 

(P)       

Oases  and  vapours;    Method   and   apparatus   for   treat 

ing  electrically    (P)         

Hook,    C.    R.     Glass-furnace    (P)       

Hooker,  M.  O.      See  Msoher,  M.  B 

Hooper,   E.    F.     Society  of   Chcmicnl   Industry    and    its 

activities       

Hooson,  H.  V     See  August,  .1.  R.  C.  

Hope.  J.     Ink   for  printing  on  paper;    Manufacture  of 

(P)         

Hope,   J.    A.      Welding    composition    (P) 

•  Hopkins,  B.  S.    .Sep  Jordan,  I 

See  Krcmers,    n.  C 

See    Yntemn,    L.    F 

Hopkins,  C.  O..  and  A.  I,.  Whiting.  Nitrifying  bao- 
teria ;   Influence  of  on   phosphates 

Hopkins,  C.  T.     Fuel;  Manufacture  of  composition  

(P>        

Hopkins,   F.  G.     Nutrition;   Scientiflo  study  of  ■  ... 

Hopkins,  S.     See  Thames  Bank   (Blackfriars)   Iron  Co. 

Hopkinson,  C.     Glucose;   Manufacturo  of  (P) 

Hopmann,  F.  W.  Digestive  preparation  enriched  in 
erepsin ;   Production  of  a  (P) 

Horn,  A.  E.  Concrete;  Method  of  rendering  - —  resist- 
ant to  moisture   (P)       

Horn.    W.    M.    W.      Ceramic    monldable   composition    (P) 

Home,  W.  D.     Sugirs;  Valuation  of  raw  from  the 

point  of  view  of  the  refiner 

Horney,  0.  0.     See   Jackson,  L.  L 

Hornor,  L.  8.     See  Devericks,  F.  C 

ITornsey,  J.  W.,  and  General  Reduction  Gas  and  By- 
products   Co.      Gas-producer    (P) 

Producer-gas;   nfethod   of  making  (P) 

and  Mineral  Products  Corporation.  Alumina;  Purifi- 
cation  of  (P)  206*, 

Horsfall,    J.   E.     See  Dempster,   R.,    nnd   Sons,    Ltd.   ... 

Horton,  F.  W.    See  Ciraves.  IT.  E 

Horton.     Tinplate;  Manufacture  of  .     Discussion   ... 

Hostettcr.  J.  C  and  R.  B.  Soman.  Mercury  still ;  A 
silica-glass    

Hottenroth,    V.,    and    others.      Spent    oxide;    Analysis 

Hougen,  O.   A.    See  Kowalke,  O.  L 

Houlbcrt,  C.     See  Quinine,  0 

Hovey,   R.  W.     .See  Johnson,  B.  

Howard,   D.   L.      Cacao   shell;    Separation    and    u«*es   of 

.      Discussion 

Hon.  Treaeurer's  report       

Howard.  G.  C.    Paper  Pulp ;  Process  and  apparatus  for 

treating  IP) 

Howard,   H.     Pheio.  -of  making  (P)    ... 

and     General     Chemical     Co.     Carbon     dioxide     and 

solid  sodium  sulphite;   Process   of    making  

(P)        

and     F.    G.    Stantial.      Sulphur     dioxide;     Recovery 

of  from   furnace  gases    (P)      

Howard.  L.  V.    See  Howard  W.  T 

Howard,   O.   Z.,  and    Diamond   Match   Co.     Mixing  and 

aeitating  mechanism  for  extractor-vats,  etc.  (P) 

See  Criscr,   F.  Van    I).  

Howard.    W.    T.   and   L.    V.     Copper;    Treatment   of  

for   various    purposes    (P)       

Howden,    R.       Zinc;    Volumetric   determination   of 

Howe.  H.   P.,  and  Eastern   Manufacturing  Co.     rapr-r ; 

Means   for  imparting  surface   finish  to  (P) 

Howe,  J.  A.     Refractory  materials   in    South  Wales   ... 
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71* 

527* 
527* 

586* 
125* 
586* 
125* 
421* 
125* 
422* 
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723a 

360* 

758* 
767* 
131* 

109  n 
677a 
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55a 
300a 
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596* 

83* 
198b 

16* 
667* 

349* 

183* 

124a 

777a 
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413* 
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132t 
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506* 


581* 
272a 


261a 
266a 


272a 
719a 


764a 
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Howe,  R.  M.    Glass;  Formation  and  removal  of  bubbles 

in    molten    508* 

See    .Silverman,    A 7* 

Howell.  S.  P.,  and  J.  B.   Tiffany.    Explosives  Physical 

Laboratory     of     the     U.S.      Bureau      of      Mnns. 

Methods  for  routine  work   in  the  784* 

Ho«.  ii.    v7.  ().    Centrifugal  liquid-purifier  (P) 230* 

Howell,    W.    H  ,   jun.     .See  Griffin,   M.  L 28* 

Howie,  M.    Rubber  ;  Determination  of  nitrogen  content 

of    85t 

Howse,  G.   H.      Diethyl   .i  i ill tearate;    Transformation 

of   into  methyl  jff-elssostearate.     Discussion      182t 

White    paint;    Discoloration    of    .      Discussion    ...       180T 

Boyle,  H.  P.    See  Grange  Iron  Co.,  Ltd 726» 

Hoyle,  .1.  K.     See  Qlaistor,  T 503* 

Hoyle,   J.   R.,   and    II.    S.   Burn.      Annealing,   tampering, 

or     heat     treatment     of     metals;     Furnaces     for 

(P)         589* 

and     P.     Fawcett.      F.lectrodes   of   electric     furnaces; 

Holders   or    fittings    for  (P) 273* 

Hubbcll,  J.  E.,  and  L,  Wilputte.    Coke  ovens     176* 

Hulier,  C.  J.     .See  Morey,  0.  B 660» 

Huber,  F.  W.,  and  F.  F.  Reath.  Cement ;  Manufac- 
ture of  and  recovery  of  potassium  com- 
pounds   il'i  769\« 

Hudson,  C.  S..  and  T.  S.  Harding.  Xylose ;  Prepara- 
tion   of    from    mnize    cobs       778* 

and    S.    F.     Sherwood.      Melczitose ;      Occurrence     of 

in  a  manna   from  the   Douglas    fir 710a 

Hudson,    G.    F.     Sulphurio   acid   manufacture;   Modern 

methods   of   .     Discussion  72t 

Hiilsberg  und  Co.     See  Riiping,    M 183a*- 

Bossy,   P.     See  Society  of  Chemical  Industry  .in   Basle 

193a.  283a    <43a 

Hiittner,  W.  Fertiliser  from  the  effluent  from  potas- 
sium   chloride    works      666a 

Potassium ;    Simplification  of  tho  method  of  estima- 
tion  of   750* 

Huff,  W.  J.    See  Van  Name,  R.  G 147*,  147*.  731* 

Huffman,   C.   C,   and    Sunbeam   Chemical  Co.     Dyes    in 

admixture  with  soap;   Manufacture  of  (P)      649* 

Huggins,   N.,  and  Copper   Products  Co.     Electrodeposi- 

tion ;    Process    and    apparatus    for    (PJ    ...      550a 

Hughes,  G.  H.     Molasses;  Manufacture  of  alcohol  from 

(P)         102a 

Hughes,  J.  E.     Fuel  from  waste  materials;  Process  of 

making    and   utilising   (P)       569a 

Hughes,  L.  8.  Waters ;  .Method  for  treating  ferru- 
ginous        (P) 72* 

and    0.    H.    Wolcott.      Ferruginous     waters;     Method 

for    treating   (P) 165* 

Huldt,  S.     See  Norsk    Elektrisk  Mc-talindustri  Aktiesel- 

skap      519a* 

Hulett,  G.  A.,  and  others.     Coals;  Moisture   content  of 

typical    231* 

Hulin,  P.  L.  Chlorine  ;  Electrolytic  process  for  extrac- 
tion  of    (P) 57* 

Hulton,   H.    F.   E.    Brewery ;    Tracing   infection    in   the 

779* 

See   Baker,    J.    L.       ...      70*.    103a.    173b,    173r,    437a,   438a 

Hulton-Frankel,  F.  Ester-hydrolysing  substances  ;  For- 
mation of  lipolytic  by  the  action  of  alkali 

on    proteins  135* 

Human,  A.  H.,  and  Kostner  Evaporator  and  Engineer- 
ing   Co.    Pumping    liquids ;    Apparatus    for  

(P)        358* 

Humbert,    E.     Electric    furnaces;    Process     of     making 

metals    in   (P)  155* 

Humblet,   L.    See  Cornet,   A 357* 

Hume,  E.    M.     Vitamines  in   war-time  diets        75b 

.See    Chick,    H 17*.  17* 

Humphrey,    H.    A.,    and    Humphrey     Gas     Pump     Co. 

Compressing   air  or   gases;   Method  of  IP)      231a« 

Compressing  elastic  fluids;  Method-  of  (P)      174**,  231a* 

and    others.       Pumping   liquids;    Utilising    an   expan- 
sive  force    for  (P)  615** 

Humphrey,  I.     See  Brooks,   B.  T 361a 

Humphrey  Gas   Pump  Co.     See   Humphrey,  H.  A. 

174a«,   231a»,   615a- 

Hundeshagen,  F.  Water  purification  ;  Baryta  as  substi- 
tute for   soda    in  ...      670a,  713* 

Hunt,   E.  J.,  and  others.     Cadmium  sulphate  solutions; 

Electrolysis    of    (P)        416a» 

Zinc    sulphate   liquors ;    Electrolysis    and    treatment 

of   ■    (P)  248*- 

Hunt,  F.  S.  Glazes ;  Effect  of  porosity  of  the  body 
and  moisture  content  of  the  glaze  in  the  appli- 
cation   of   matt   511* 

Hunt,  W.  H.     See  Macintosh,  A.  A 292* 

Hunter,  H.,  and  Hunter  Dry  Kiln  Co.     Dry-kiln   (P)   ...      197* 

Hunter,  M.  A.,  and  J.  W.  Bacon.     Thermo-electric  force 

of    some    alloys       424* 

and    F.    M.    Scbast*    Alloys;    Electrical    properties  of 

some   high-resistance  32* 
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Hunter,  S.     See  Simon-Carves,  Ltd 457i»,  497a, 

Hunter,    T.    M.     Gas-fired   boilers       

Hunter  Dry  Kiln  Co.     See  Hunter,   H 

Huntington,  F.,  and  W.  H.  Barnes.     Soap  for  removing' 

stains  caused  bv  nitro  compounds  (P)     

See    Wiist,    F 

Huntington,  Heberlein,  and  Co.,  and  H.  C.  Bingham. 
Habble-arms    for    mechanical    roasting    furnaces 

(P)  

Huntly,  G.  N.  Anemoinetry;  Hot  wire  .  Discus- 
sion        

British  Association  of  Chemists;  Discussion  on  pro- 
posed   formation    of   

Lead  roofing;  Corrosion  of  .    Discussion 

Hunziker,  O.  F.,  and  others.  Cream;  Pasteurisation 
of  sour  farm-skimmed  for  butter-making  ... 

Hupertz,   E.     Tanning  hides  and  skins    (P)         ...      344a, 

Hurst,    J.    E-      Cast    iron ;    Method    for    prevention    of 

growth     in    grey    

Cast    iron;     Wearing-    and     anti-frictioiial     qualities 

of    

Graphite;    Formation    of in    iron-carbon    alloys 

Hurt,  H.  H.,  and  Robeson  Process  Co.  Road-treatment 
(PJ        

Huse,  K.    See  Nictz,  A.  H 21a, 

Hussey,  J.  M.  Eggs;  Recovering  substances  from  fresh, 
decomposed,    or    partially    decomposed   (P) 

Hussey,  J.  S.     Paraffin ;  Extracting  from  oils  (P) 

Hosted,  C.  M.,  and  Standard  Oil  Co.  Fullers'  earth 
from  mineral  oil  reuning  and  similar  materials ; 
Process    for   treating  (P)         

Hutchins,    O.,    and    The   Carborundum    Co.     Aluminous 

abrasive,  and  method  of  preparing  the  same  (P) 

Silicon     carbide     articles;    Methods     of     producing 

(P)         ... 

Silicon   tetrachloride;   Manufacture   of (P) 

Hutchins,    T.    W.    S.     Carbon   blocks;    Manufacture    of 

(P)         

Carbon  for  electrochemical,  metallurgical,  and  other 

services ;  Manufacture  of  (P) 

Compression  of  granular  and  other  substances,  e.g., 

peat    (P)        

Salt;  Apparatus  for  drying  (P) 

Hutchinson,  H.  B.  Nitrogen  fixation  and  losses  of 
nitrate  in  the  soil;  Influence  of  plant  residues 

on   

and    A.    C.    Thaysen.      Bacterio- toxins    in    the    soil ; 

Non-persistence    of    ■  

Hutchinson,    T.    O.      Blast-furnaces ;    Fuel    economy    in 

Hutton,  R.  S.  Refractories;  Electric  furnace  treat- 
ment   of    

Hyatt,   W.   H.,    and   E.    N.    Fellowes.      Insecticides    (P) 

Nitre    cake;    Utilisation    of   for    treatment    of 

copper    ores    (P) 

Hyde,    F.     Malt    flour;    Use    of   in    production    of 

English   beers         

Hyde,  R.  W.     See  Cameron,  F.  K 415a, 

Hydrocarbon  Converter  Co.      See  Bonham,   E.  B. 
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224a 


713a 
683a 


233a 
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468a 
581a 


768a 
242a 


229a 
622a 


596a 

597a 

304a 

698a 
321a 

426a 

162a 
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Ibbotson,    F.     Manganese    in   steel ;    Volumetric   deter- 
mination of  by    means   of  sodium  arsenite  268a 

Ibuki,   F.     See  Tadokoro,   T 68a 

Iguchi,    S.     See  Tadokoro,   T 68a 

litaka,   I.     Iron-carbon ;    Study    of   cementite    transfor- 
mation  and  of  the   equilibrium  diagram  of  the 

system   by    means    of    electrical    resistance 

measurements  769a 

Ilcken,  C.  A.,  and   St.  V.  B.  Down.     Rubber  and  other 

products ;  Manufacture  of  from  latices,  and 

treatment  of  raw,  inferior  or  scrap  rubbers  and 

rubber    gums    (P)  65a 

Rubbers;    Process    for    purifying    raw,    inferior    or 

scrap   (P)       65a 

lies,  L.  E.     Boric  acid;  Use  of  manna  in  determination 

of    638a 

Opium;  Effect  of  heating  on  its  morphine  con- 
tent.    Discussion              316T 

Iljinsky,  M.     See  Wedekind,  R.,  und  Co 408a» 

Iliemann,   R.,    and   J.   A.   Montgomerie.     Paint ;   Emul- 
sion    ■    (P)  554a 

Illges,    G.    M.      See   Walker,    E.   C 94a 

Illingwnrth,   C.  B.    See  Kelley,  G.  L 92a 

rilston,  R.  F.    See  Underwood,  F.  E.            687a 

Imbcry,  A.     See  Alexander,  H.           589a 

Immerwahr,    P.      Salt    and    other    substances ;    Process 

for    preventing from   becoming   damp    and 

lumpy    (P>               371-4 


Imperial    Trust    for    the    Encouragement    of    Scientific 
and    Industrial    Research,   and   G.    G.    Hepburn. 

Azo    colours ;    Production    of    insoluble    on 

the    fibre     (PJ         463a 

and    others.    Zirconia ;    Manufacture    of    a    new    com- 
pound  of   zirconium   and  its  application  in   the 

production    of    pure   (P)  181* 

Industrial    Chemical    Co.      See    Statham,    N 415a 

Inescort,  E.    See  Cobb,  B.  G 551a 

Ingalls.   W.  R.     Zinc;   Metallurgy  of  in  1917       ...      152a 

Ingle,    H.      Woody    fibre ;    Filtering    medium    used     in 

estimation    of    .      Discussion       156t 

Inglis,    J.    H.    K.     Chloramine-T ;    Manufacture    of 288t 

Lagvaldsen,  T.     See    Baumann,  L 606a 

Inman,    C.   R.     Furnaces;  Gas-heated   and  similar  

for  heat  treatment  of  metals   (P) 518a 

Innes,    J.     Dust;   Estimation  of  injurious  in  mine 

air    by   the    ILotze"   konimeter  348a 

Innes,   M.    Mercury;   Metallurgy  of in   1917  ...     152a 

Insuli,    M.    J.      Electric    furnaces    for    manufacture    of 

tungsten    powder    (P) 248a 

Electrical    contacts  of  tungsten  or   tungsten    alloys 

(P)        249a 

Tungsten   ingots   and   the    like ;    Method    and   appa- 
ratus for  welding  or  sintering  <P) 247a 

Tungsten    powder    and    the    like ;    Compressed    

and  method  and   apparatus  for  producing  same 

(P)        247a 

International   Cellulose   Co.     Cellulose;    Process   of   dis- 
solving       (P)  146a 

International  Clav  Machinery  Co.    See  McElrov,  R.  H. 

182a,   418a,   418a,   657a 
International   Coal    Products   Corporation.      See    Smith, 

0.    H 645a,  646a 

International    Paper   Co.     See   Barrus,    G.    H 114a 

International  Precipitation   Co.     See  Anderson,  E.      88a,   378a 

See  Burns,   H.    A 114a 

See    Nestell,    R.    J 622a 

See     Schmidt,    W.    A 149a,  197a 

Ionides,   A.   C,    jun.     Furnaces;   Gas   (P)    ...      229a,  569a 

Gas   lighting    (P)  571a 

Gaseous    combustion    (P)       571a 

Irvine,    J.    C,    and    W.    N.    Haworth.      Alkylating    re- 
agents ;   Preparation    of  (P) 606a 

Iivine,    M.    M.      Electrode    used    for    welding    purposes 

(P)        428a* 

Irwin,  J.  M.     Cotton-stalks;   Process  and  apparatus  for 

reducing  to  pulp  suitable  for  manufacture 

of    paper    (P)  120a 

Isbell-Porter  Co.     See  Wehner,   R.   K 114  a 

Isco  Chemical    Co.     See   Baillio,   G 349a 

Isham,   R.   M.    See  Handy,  J.   0 59a,  547a 

Ishiwara,    T.      Steel;    Magnetic    analysis     of     carbides 

found  in  different  kinds  of  420a 

Isley,  G.  H.    See  Lummis,  C.    W U7a 

Itano,    A.,    and     G.    B.    Ray.      Protozoa    in    the    soil ; 

Method    for    counting    of    certain    521a 

Ito,    N.     Heat-insulating   compounds    (P) 327a 

Ittner,    M,    H.      Hydrogenation    of    oily    material    con- 
taining   unsaturated    bodies    (P)     594a 

Hydrogenation    of    unsaturated   bodies    (P)    594a 

Ivanov,    N.    Yeast ;    Nature   of   the    proteolytic   enzyme 

of    181a 

Ives,   F.    E.     Colour   photographs    or  films ;   Production 

of  (P)       75a,  784a 

Colour    photography    (PJ        40a,  443a,  607a,  784a 

See  Hess-Ives  Corporation     607a 

Iyer,  K.  S.     See  Sudborough,  J.  J 194b 

Iyer,  T.  A.     Coating  iron  with  brass  (P) 94a 


Jack,    H.    S.    M.      Petroleum    industry    in    Assam;    De- 
velopment of   the  455a 

Jackson,    H.     Glass    industry   after  the   war      219b 

Glassware   industry;    Scientific  356b 

Plastic  fibrous  material  capable  of  being  cast  or 
moulded  by  extrusion,  rolling,  etc.,  and  method 
of  manufacturing  same   (P) 53a 

Jackson,    L.    L.,    and   O.    C.    Horney.     Alums ;    Process 

for    preparing   from    clay    or    other    similnr 

compounds    of   alumina    (P) 181a 

Jackson,    R.      Dyeing,    bleaching,    and   like    machines; 

Cloth   (P)       6a 

Jackson,    W.    L.      Carbon    in    steel;    Rapid    determina- 
tion   of    422a 

Jacobs,   A.   I.     Sec    Kinyon,    A.   G 292a 

Jacobs,  W.  A.,  and  others.    Nitro-  and  amino-arylarsonic 

acids  781a 

Jacobsen,    J.    H.   H.     Radioactive   mineral-water   salts; 

Manufacture    of    (P)       150a 
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Jacobsco,    K.    A.     See    Moskovits,    N 670a* 

Jacobus,    D.   S-,   and   Bnbcock   und   Wilcox   Co.     Steam- 
I- t    ceonomisvr    und    method    of   operating    it 
(P)      198a 

Jncohy,  M.     Enzymi        Lotion  of  557* 

Kn/ vines    and    bacteria;      Action     of      ovanhvdrina 

on  436a 

Enzymes;   Formation  of   162a,  386a 

Urrt'isi- ;    Preparation   of  from   bacteria 162a 

Jucoby,    It.,    and    Genera]    Rleotrlo    Co.        Lending-in 

oonductor,   e.g.    for  electric    lamps    (P) 458a* 

Jaooby.      Cataluse   of    bacteria 667a 

Jaeger,  A.     See  Fuerster,  0 487a 

Jagvr.    C.t    Ges.m.b.IL.     and     R.    W.    Carl.         Paper; 

Process   of   printing1   (P) 464a 

Jaeger,    II.    J.      Electric    lamp ;    Metallic-filament    

and    process    ol    m*Wng    it    (P)       406a 

Janecke,    E.     Oceanio  salts;  A  complete  review  of  solu- 
tions   of    148a,  465a 

Jahn,  0.  R.,  and  Sprcngstoff  A.-G.  Carbonit.     Explosive 

substance    (P)         167a* 

Jalowetz,    E.      "  Nitrogm-syrup  "        164a 

James,    0.  0.     Phosphate;  Reverted  101a 

James,   F.   D.     Zinc;   Hydrometallurgy  and   electrolytic 

precipitation    of   210a 

James,   G.,    and    others.     Nitrogen    and    oxygen    gases; 

Apparatus    for   separation    of    from    liquid 

air   (P)  581a 

Jamieson,    G.    S.     Arsenic;     Determination     of in 

insecticides    by   means   of   potassium   iodate      ...      321a 

Copper;   Determination   of  in  insecticides        ...      603a 

Zinc   in   alloys ;   Gravimetric   nnd   volumetric   deter- 
mination   of    as    z,ino   mercury    thiocyannte      471a 

Janka-Vnlfs,    J.     Tunnel   kiln    for    drying,    firing,    and 

cooling    (P)  468a 

Jrinnnsch.   P.,    and    IT     B.    Bnrwood.        Vanadium   com- 
pounds ;  Quantitative  analysis  of  by  means 

of    carbon    tetrachloride  578a 

und    O.    Laubi.      Molybdenum     compounds ;     Analysis 

of  by  volatilisation  in  a  current  of  carbon 

tetrachloride    vapour       732 ft 

and    R.     Leiste.      Tungsten    compounds ;      Analysis    of 

by    volatilisation    in    a    current    of    carbon 

tetrachloride    vapour       732a 

Janney,    W.    H.     Grinding    ores    and    other    materials; 

Mill  for  (P) 399a 

Janney.    W.    H.      See   Dains,   F.   B 488* 

JAnos,    T.    Manganese    steels   as    substitute    for   special 

steels   for  machine  parte  470a 

Jansen,   E.     See   Schmitz,    W 436a 

Jantzen.  P.  H.  H.     Air  filtering  or  washing  apparatus 

(P)        359a 

Janus,  F.,  and  M\  Reppschen.    Metals;   Testing  of  

by   means  of   X-rays       472a 

Jaquct,  D.    See  Willstatter,  R.  560a 

Jarmain,    G.    G.      Wool     scouring    or    like    effluents    or 

liquors;   Separation  of  grease  from  (P)   ...  574a 

Jast,   L.   S.    Library;   The  technical  31lt 

Jaubert,    O.    P.      Electrolytio   apparatus    (P)       187a» 

Jodel,   A.     Pyrotechnic   article   and   method   of   making 

it    (P)  443a 

Jeffcock,    C.    E.,    and    W.    H.    Yardley.      Air    or    other 
gases ;    Apparatus    for    purifying    or    otherwise 

conditioning  and  for  other  purposes  (P)   ...      453a 

Separating    water    nnd     other    matter     from    com- 
pressed   air     and    other    pases;    Apparatus    for 

(P)         359a 

Jefferies,   E.    A.   \V.,    and   JefiVries-Norton   Corporation. 

Engine    for    low-temperature    expansion     (PJ    ...  400 \ 

Refrigeration ;    Process    of (Pj       401a* 

and  Morgan  Construction  Co.     Gae  producer   (P)     144a,  200a 

Jefferies,     F.    L.,    and     Corn     Products     Refining     Co. 

Centrifugal    separator    (P)       230a 

JefiVries-Norton  Corporation.    See  Jefferies.  E    A.  W.  400a,  401a* 
See    Norton,    F.    E 401a* 

Jefferson.    E.     D.      Boiling    machine    (PJ 724a 

Kiers;    Vomiting   (P)  576a,  729a* 

Jeffrey   Manufacturing   Co.     See   Liggett.    W.    K.         ...      565a 

Jeffries,    Z.      Amorphous    metal    hypothesis     and     equi- 

cohesive     temperatures 127A 

Metals;   Grain   growth   in  589a 

Tungsten ;    Metallography    of  587a 

Jeffs,    L.    A.,    Phosphorus    alloys;    Manufacture   of   

(P)        590a 

Jenkins,  C.  D.,  nnd  Peat  Coal,  Ltd.     Extracting  liquids 

from  various  materials  ;  Machine  for  (P)  ...      400a 

Jenkins,   H.   C.     Electrolytic   cell    (P)         129a* 

Jenkins,  TJ.  S.     Cracking  heavy  oils;  Process  and  appa- 
ratus  for  (P)  406a* 

Jenkins  Petroleum  Process  Co.     See   Schwartz,  S.        ...        49a 
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JenklnSOn,  H.   N.     Glass  industry   after  the  war 

Glus.-i    [int    making ;    Requirements    of    ulay    for   

and  P.  M.iisuii.    Glass  pots;  Failure  of  

and    O.     V.    Wilson.      Glass     pots;     Some     causes    of 
failure   of   

Jennison-Wright  Co.     See  Carver,  Q.  G 

Jensen,   J.   O.     Crude  oil;    Process  and    apparatus   for 

preparing for    distillation     (P)  501a 

Jenss&n.    G.    D.      Sulphite    acid    liquor    and    the    like; 

Means   for  making (P) 146a 

Jentiuk,  T.  A.  Corrosion  in  an  evaporator  of  a  sugar 
factory  caused  by  organic  aeids  formed  from 
the    juioo       317A 

Jentsch,  8.     Wood  pulp;  Colour  reaction  of  mechanical 

or    of    the    incrusting    BUbstajLOea    of    wood 

with    plu-aylhydruzino    hydrochloride         365a 

Jentzsoh,   K.     Waterproofing   fabrics 688a 

lessen,  w.    See  Wallaoh,  o 605a,  605a 

Jessup,  D.  W.    Bismuth;   Determination  of  in  lead 

bullion  271a 

Jewell,    W.  M.,   and  Jewell  Engineering  Co.     Filtration 

of   water    (P)  72a 

Jewell   Engineering  Co.    See   Jewell,   W.  M 72a 

Joachim,  J.,  and  Mortehverk  Joliet  Ges.  Mortar;  Manu- 
facture   of   (P)        267a* 

Jobbins,  \V.   F.,  Inc.    See  Lawrie,  J.  W 339a 

Jodidi,   S.  L.     Formol  titration  method;   Abnormalities 

in  the  532a 

Joffe,  J.     See  Lorannitz,  S.         13a 

Johansson,  D.    See  Euler,  H 162a 

Johansson,    E.    A.,    and   Soc.   Anon.   Metallurgique   Proc. 

De    Laval.      Zino;    Process    of    extracting    

from  its  ores  (P) 248a* 

Johns,   C.     Metals ;    Properties    of   as   affected    by 

their    occluded    gases       770a 

Steel;    Origin   of   the   oxygen    compounds    found    in 


145it 
485a 
129t 


Johns,    0.   O.    See  Viehoever,   A 

.Tohn&en,   B.     Sulphite    liquor   problem ;    The   waste 

and    R.    W.    Hovey.    Cellulose    in    wood ;    Determina- 
tion of  

Johnson,  C.  W.     Fire  protection  in  industrial  plants  ... 

Johnson,    D.    L.      Molybdenum    disulphide:    Manufacture 
of   (P)    *         

Johnson,    E.    If.      Spelter;    Recovery    of    and    the 

treatment  of   zino   retort   residues 

Johnson,   F.     Copper-zino  alloys ;   Mechanical   properties 

Gun-metal ;    Influence   of    impurities    on    mechanical 
properties  of  Admiralty  

Johnson,   F.    G.    L.,    and     Palmer-Perchlorate     Powder 
Co.   of    Canada.      Explosive    (P)       

Johnson,    F.    M.    G.         Nitrocompounds,    e.g.     trinitro- 
toluene;   Separating  from    liquids   (P) 

Johnson,    G.   M.     Beers ;   Belgian   mashing  system  suit- 
able   for  light   ■         

Johnson,    J.    E.,   jun.    Manganese   deposits;    Utilisation 
of    low-grade    

Johnson,  M.  O.     Soils;  Reaction  of  Hawaiian  with 

oalclum  bicarbonate  solutions,  its  relation  to 
the  determination  of  lime  requirements  of  soils, 
and  a  rapid  approximate  method  for  determina- 
tion of  lime  requirements  of  soils 

Johnson,    N.    C.    See    Chapman,    CM' 

Johnson,   W.   McA.     Cadmium-evolving    process    (P)    ... 

Zinc   smelter;    Continuous   (P)       

Zinc-smelting    charges ;    Fine    grinding    and    porous 
briquctting    of  

Johnston.    A.    M.      Phosphates;    Conversion    of    insoluble 
into    "soluble"   

Johnston,   J.     Brass ;    Volatility  of  constituents  of  

Johnston,    J.    H.,   and   A.   W.    Stewart.        Vnlenta.   and 
Crismer    tests         

Johnston,  J.   S.     Drying  machine  for  fabrics   (P) 

Johnstone,  S.  J.     Molybdenum  within   the  Empire 

Monazite 

Tungsten   within   the    Empire       294n,  334n 

Jolnerkevitch,    P.     Impregnation   of  wood  and  the  like 
(P)        

Jonas,  K.  G.     See  Semmler,   F. 

Jones,  A.    J.     Cream  of   tartar 

in   commercial  

Jones,    C.    L.     Alloys    (P)  

and  F.  J.  Molt.    Alloy  (PJ       

Jones,    D.      See    Davies,    D 

Jones,   D.   B.,    and   O.   H.    Fulton.     Distilling   ores   and 

metal-bearing  products;  Apparatus  for  (P) 

Spelter ;    Process    for    producing   (P)     

and  others.     Distilling  metallio  ores  and  other  mate- 
rials  containing  metals    (P) 

Jones,    E.   G.     Cobalt ;   Colorimetric    estimation   of  

in    varnishes,    paints,    etc 242b,  630a 
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Jones,  E.  H.     Electrode  used  in   electric-arc  deposition 

of  metals;    Metal  (P)      474a*,  705a 

Metals ;  Electrically  fusing  and  depositing  (P)      473a 

Jones,   E.   S.     See  Wallace  Bruce  and  Co Bli 

Jones,    F.    A.      Furnace-lining'    material    and    process    of 

producing   same    (P)       150a 

Jones,  F.  B.     Benzols;  Analysis  of  commercial  "  pure*' 

*       324t,  452b 

Jones,   F.   M.     See  Benson,   H.   K 100a 

Jones,  H.  I.,  and  It.  Wheatlev.  Methvlamine ;  Prepara- 
tion of  716a 

Jones,  H.   M.     Histidine ;   Preparation    of  281a 

Jones,  J.  L.,  and  Westinghouse  Electric  and  Manu- 
facturing Co.      Etching  metals ;  Method  of  

(P)        62a 

Jones,  L.  A.,  and  R.  B.  Wilsey.  Photographic  deposits; 

Spectral   selectivity    of   223a 

Jones,    L.   D.,    and   others.     Cotton    stalks ;    Process    of 

treating    {PJ  238a 

Jones,  P.     Oils   and   gases ;  Process  and   apparatus  for 

separation  of  (P) 200a 

Jones,  V.   E.     See  Larsen,  C ...      526a 

Jones,    W.      Carbon    electrodes ;    Deleterious     effect      of 

using   saline    oil    coke   in    manufacture    of  . 

Discussion      123t 

Sewage   and   analogous   liquids  ;    Purification   of  

(P)        38a* 

and    Jones    and    Attwood,    Ltd.       Sewage    a«Ld     other 

impure  liquids;  Purification  of  (P)  ...        72a,  193a 

Jones,   W.  A.     See  De  Vaughn,  H.   E 656a 

Jones,   W.   J.      Silica  brick   industry  in   Wales 393h 

Jones    and   Attwood,    Ltd.     See    Clifford,    W.       ...      440a,  497a 

See    Jones,    W 72a,  193a 

Jonscher,  A.  Cognacs  and  wiue  distillates;  Composi- 
tion   of    345a 

Jordan,  L..  and  B.  S.  Hopkins.  Gadolinium;  Purifi- 
cation  of  55a 

Jordan,   W.   L.     See  Boeck,   P.  A 768a 

Jordi,    E.     Haystacks;    Spontaneous   firing   of  ...      190a 

Joret.     See   Sirot      391a 

Jorgensen,  I.,  and  W.  Stiles.  "  Carbon  assimilation. 
A  review  of  recent  work  on  the  pigments  of 
the  green  leaf  and  the  processes  connected  with 

them  "  187b 

Joseph,  A.T-".  Aluminium;  Exhibitory  effects  of  water 
or  interaction  of   fatty  acids,  phenols,  alcohols, 

and   .      Discussion    ...        164t 

Jouane,    L.     Cement;    Elasticity   of    neat   700a 

Judson,   H.   W.,   and  others.      Kelp    incinerator    (P)    ...      302a 
Jump,    E.    R.      Waterproofed    stone     and     method      of 

waterproofing     (P)  243a 

Jung-Reinhart,    C.        Leather    substitute;    Manufacture 

of   (P)  344a 

Jungmann.     See  Griin,   A.  411a,  729a 

Jungner,    E.    W.       Alkali     carbonate     and     hydraulic 

cement;   Manufacture  of  from   alkaliferous 

silicate    minerals     (PJ     60a 
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Kacer,    V.    See   Badisehe  Anilin   und   Soda    Fabrik      ...      502a* 

Kadish,   H.   L.     See   Kadish,   T.   H 599a 

Kadish,    V.    H.,   and   H.   L.     Fertilising   material ;    Re- 
covery of   from  tannery   waste  liquids    (P)      599a 

Kadow,   A.     See  Westlake   European  Machine  Co.        ...      266a* 
Kafuku,   K.     Leniongrass   oil;    Constituents    of    Fornio- 

san   74a 

Kahan,  R.  R.    Gold  bullion;  Refining with  chlorine 

gas    and   air  769a 

Kahn,  K.  D.    See   Spear,   E.  B.  ...  127a 

KaJin,  L.  L.     Preserving  food;  Means  for  (P)    ...      256a 

Kain,    W.     Magnesium    hydroxide;    Production   of   pure 

from   the    magnesium     chloride   liquors    of 

potash    works    (P)  467a 

Kaiser,    E.    W.      Antimony;    J)etermination    of   in 

white   metal  527a 

Kaita,    K.    K.       Sugar-refining  apparatus;    Centrifugal 

(P>         557a 

Kalle    und     Co.     A.-G.      Vat    dyestuffs     of    carbazole- 

naphthoquinone  series;  Manufacture  of (P)      365a 

Tat    dyestuffs;    Manufacture    of    (P)       52a« 

Kalmus.   Comstock,    and   Wescott,    Inc.     See   Comstock 

D.    F.  752a« 

Kaltenbach,    M.      Sulphurous    anhvdride;    Manufacture 

of    (P)  301a,  302a» 

Kamm,    O.     See   Adams,    R 636a 

Kanegafucni    Boseki    Kabushiki    Kwaisha.      Proteolytic 

enzymes ;    Process    for   producing  an   extract   of 

(P)         437a 


Eaneshima,  S.  Talc;  Application  of  for  porce- 
lain  glaze      

Kanet,  E.     Tanning  hides  and  skins  by  means  of  hydro- 

lysed  chrome  tanning  liquors   (PJ 

Kanhiluscr,    F.     See    Ditz,   H 

Eanitkar,  N.  V.     See  Mann,  H.  H 

Kansas  City  Gasolene  Co.     See  Wellman,  F.   E.  3a,  647a, 

Kautorowicz,    H.     See    Schiilke   u.    Mayr 

Kaolin  Products  Corporation.     See  Charlton,  H.   W.   ... 

See   Meadows,    T.    C 

Kapadia,  S.  A.  Preserving  fruits,  vegetables,  grain, 
and  other  organic  substances  :  Process  and  appa- 
ratus   for   (P)  

Kaplan.    M.    L.         Manganese    carbonate ;    Process    for 
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Chlorides ;    Titration    of  by    Volhard's   method      225a 

Copper;  Iodometrio  determination  of  751a 

Glycerin;   Determination  of  water  in  250a 

Hydrogen    cyanide;    Detection    of    small    quantities 

of    ■  122a 

Hydrocyanic   acid ;   Detection   and   determination  of 

small   quantities    of   225a 

White    precipitate ;     Preparation,     properties,     and 

analysis    of  221a 

See  Beckers,   J.   H.   M 250a 

Kondo,  S.     Cataphoresis   of  kaolin,    clay,  etc 693a 

Koopman,  W.     See  Hamburger,  L 446a 

Kopke,  E.  Cane  sugar  manufacture  in  Hawaii ;  Separa- 
tion of  non-fluid  impurities  from  juices,  syrups, 

and   molasses   in  160a 

Koppers.  H.     Coke  ovens  and  the  like ;  Doors   for  

(P)         4a* 

and   H.    Koppers   Co.      Furnace   and   oven   apparatus ; 

Operating   with  recovery   of   heat   (P)      ...        48a 

Koppers  Co.,  H.,  and  M.  Darrin.  Resins ;  Manufac- 
ture of  from  benzol  plant  residues  (Pj     ...      663a* 

See    Koppers,    H.  48a 

See    Sperr,    F.    W.,    jun 433a,  663a 

Korber,    J.     See    Formanek,    J.  329a 

Korff,    G.     See   Hiltner,   L 159a 

Koritschoner,    F.        Couch    grass    as    malt-adjunct     in 

brewing  102a 

Korn,  M.    Sec  Schont'eld,    F 779a 

Kornfeld,    G.    See    Rothmund,    V 559a 

Korselt,  J.  Silk ;  Process  for  increasing  the  strength 
and  elasticity  and  for  preventing  or  decreasing 
the    subsequent    weakening    of    non-loaded    raw 

or  boiled  fibres  in  (P)     53a 

Korte,   0.    See  Campbells   and  Hunter,   Ltd 339a* 

Korten,  E.    See  Schaarschmidt,  A 573a 

Kosmann,   B.    By-product  lime,  a  fertiliser  from  waste 

liquors  of    potash   industry      744a 

Kottmann,   K.    Proteins;   Preparation  of  compounds  of 

with  heavy  metals  (P)     350a 

Kovache,    A.    Triarylcarbinols ;    Action    of    formic    acid 

on   728a 

Kowalke,    O.    L.,    and    O.    A.    Hougen.    Magnesia-silica 

mixtures ;    Crushing    strength    of    at    high 

temperatures  417a 

Kraemer,    G.        Nitrogen ;    Micro-Dumas    estimation    of 

in  liquids   poor  in  nitrogen,  e.g.,  milk      ...      526a 

Kraft  und  Steudel  Fabr.  phot.  Papiere  Ges.    Palladium 

toning  of  silver  chloride  emulsion  photographio 

papers  (P)     351a 

Kraftwerk  Stettin  Ges.    Drying  apparatus  (P)     614a 

Krais,    P.     Fibres    and    textiles;    Process    for    making 

woolly    artificial   (P)       366a 

Wool;   Preparation  of  fibres   and   fabrics  as  substi- 
tutes for (P) 332a 

Krantz,    H.     Dveing    elongated   bodies    of    varn   or    the 

like;   Process   of  (P)        ... 239a* 

Krauch,   C.    See  Badische  Anilin  und  Soda  Fabrik     ...      656a 
Kraus,   A.    Bones ;    Utilisation   of  for   preparation 

of  edible  fat    and  meat  extract  substitutes      ...      104a 

Krause,    A.    F.    See    Dohmen,    A 593a 

Krause,  E.    See  Blucher,    H 478a 

Krause,    G.    A.        Electrical    separation    of    suspended 

particles  from  gases;  Apparatus  for  (P)     ...      400a 

Tin     oxide ;     Preparation     of    from     6tannate 

liquors      (P)  334a,  334a 

Kraushaar,  O.    Dryers;  Steam  plate  (PJ      614a 

Krauss,    R.    B.,    and    E.    Crede.      Dichloramine-T    and 

chlorinated    eucalyptol    (sp.    gr.    1.2)         72a 

Krautzberger,  A.    Muffle  kiln;  Tunnel  for  ceramic 

products    (P)  585a 

Kraybill,  H.  R.     Tobacco;  Effect  of  some  alkaline  salts 

upon  the  fire-holding  capacity  of  38a 

Krebs,   E.    T.    See    Kennett,    W 569a 

Kreher,   R.   E.,   and    St.    Louis    Smelting  and   Refining 

Co.    Lead  sulphate  pigment;  Process  of  making 

(PJ         65a 

Kreisinger,    H.,    and    J.    F.    Barkley.    Gases    in    boiler 

settings;  Measuring  the  temperature  of  ...      755a 
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at  ordinary  temperatures   under  high   hydrogen 
pressure  126a 


NAME  INDEX. 


4L 


pioi 
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prosium        300a 

and    others.        Dysprosium ;    Purification    and    atomic 

weight   of   300a 

Kress,    ()..    and    C.     K.    Textor.    Tallow    pine    chips; 

Pulping  of  extracted  by  the  sulphate  process      296a 

and   S.    I>.    Wells.      Wood   pulp ;' Manufacture   of  

(P)        543a 

Kring,   O.   O.    See    Stalhane,  0 679a* 

Krohmer,  F.,  and  A.  Schatnle.  Leather  substitute  suit- 
able   for    reproduction    of    models;    Preparation 

of   a  (P)  344a,  743a 

Krohn.    K.    W  .    T.     PhotOBTaphJo    drv     platfl    negative; 

Mechanism  of  development  of  the  Unage  on  u 350a 

Kroll.   W.     Buron ;   Preparation   of  amorphous  ...      148a 

Kropp,   W..  and  Synthetic    Patents  Co,     /'-Benzylphenyl 

carbamate,   a  pharmaceutical   product    |  P]  223a 

Kru-k'-r.    0.    H.     See    Brinck,    U 781a 

Krull.  Potassium  chloride;  Heat  technology  npplied 
to  dissolving  and  cooling  operations  in  manu- 
facture of  from  crude  potassium  salts       ...      731a 

Krurahuar,  H.  Hop  extracts:  Colour  of  and  in- 
fluence of  salts  of  water  thereon     523a 

Witter     for     diluting     war     beers;      Decarbonation 

of    779a 

See    8ch6nfeld,    F 162'. 

Krupp,       F.,      A.-G.      Grusonwerk.       Alkali-containing 

minerals;  Decomposition  <>f  for  production 

of  oement,  with  volatilisation  of  the  alkali  (P)  374a 
Krusch,  P.  German  requirements  in  tho  rarer  metals  280a 
Kruyt,  H.   R..   and    J.    E.    M.   van   der  Made.     Dyeing; 

Theory  of  238a 

Kryder,    F.    L„     and    E.    W.     Snyder     Rubber    waste; 

Process  of  reclaiming  (P)        433a 

Kubclka,  7.    Hide  powder;  Adsorption  by  665a 

Kuhl,  H.    Mortars;  New  ingredients  for  623a 

Kuehnrich,    P.  B.     Alloy  (P)     629a* 

'Steel;  Cobalt-chromium (P) 704a 

Ruhr,  C.  A.  H.  von  W.f  jun.  Protozoa  and  the  pheno- 
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water 388a 
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ing -■ innocuous  473a 

Ruhn,   E.    See   Danneel,   H 622a* 

Kuroki,    8..    and    Ktmpiteu     Seishi     Kabushiki    Kaisha. 

Writing    paper;    Manufacture   of  (P)      ...      620a* 

Kurosawa,   R.     See  Chikashigi,  M 153a 

Kutzcha,  R.     Starch;   Estimation  of  in  barley   ...      317a 

Kuypcrs.  G.     See  Van   Itersnn.    F.   K.   T 291a* 

Kuririitn.   8.   B.    Oxides;   Use  of   sodium   paratungstate 
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Wines ;  Constitution  of  non-volatile  acidity  of  sound 

and   sick   68a 

Wines ;     Separation    and     determination     of    lactic, 

succinic,  and  malic  acids  in  36a 

La  Cassc,  A.  H.    See  Hartman,  U.  F.  8 198a 

Lachmann.    R.    A.,   and   others.     Pulverising    apparatus 

(P)  291a* 

Lnckman,    A.     Formates  and  oxalates ;   Manufacture  of 

(Pj  622a 

Sulphite-cellulose  liquor;  Process  of  fermenting  

(P)        600a 

Lacy,  B.  8.,  and  The  Rncssler  and  Hasslacher  Chemical 

Co.    Alcohols ;    Process    for   manufacturing  

(P)        167a* 

Esters;   Manufacture  of  paraffin  (P)        20a 

"is    mixtures;    Separation    of     constituents    of 

,  e.g.,   methane  from  natural  gas    (P)         ...      570a 

Halogen   products    of   hydrocarbons;    Apparatus   for 

manufacturing   (P)  443a* 

Lndoff,  I.,  and  Wegtinghonse  Electric  and  Manufac- 
turing Co.    Metals;  Process  of  purifying (P)        62a 

Laessig.  H.     Sterilisation  of  milk  and  other  albuminous 

liquids  (P) 347a 

Laird.   C.    N.     See   Harned,   H.   S 653a 

Laird,   G.   M.,   and   L.    B.   Lincoln.    Electric   resistance 

element    (Pj  249a 

Laird,  J.  S.    Clay;  Process  of  hydrating  (P)      ...      657a 


54b, 
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Zinc-bearing  solutions;  Method  of  purifying (P) 

Zinc;   Process  of  recovering  from  ores  (PJ 

Zinc;    Recovering  from  its  solutions   <P) 

Lai,    P.    See   Nag,   N.    C 

Lai,  S.  See  Dunnicliff,  H.  B. 
Lamb,  H.  See  Haigh,  B.  W. 
Lamb,   M.  C,   and   A.   Harvey 

commercial  

Egg  yolks;  Estimation  of  fat  in  commercial ... 

Lambert,  C.  G.     Cracking  oils;  Apparatus  for  (P) 

Lambert    Process   Co.       Burning    bricks    and    the    like ; 

Method  of  (P)  

Lambshead,  W.     See  Anderschou,  H.   W 

Lambshead,  W.,  jun.     See  Anderschou,  H.  W 

Lampo,  V.     Cureuitiin  ;   Synthesis  of  

and   M.   Godlewska.      yj.jj'-JJihydroxy-   and   p-hydroxy- 

dicinnamoylmethane  ;  Syntheses  of  

Lance,  R.    Ores  of  certain  metals;  Treatment  of (P) 

Lanccy,  H.  T.     Crucible  furnaces  (Fj  

Lnnduul,      L.t      Apeldoornsche      Machinefabriek.,      etc., 
voorheen.    See  under  Apeldoornsche. 

Landau,  M.     Wood;  Preserving  (V)     

Lander,    W.    V.,    and    General    Indurating    Corporation. 

Impregnating  compositions  ;  Manufacture  of  

(P)         

Landers,  W.  H..  and  Pacific  Foundry  Co.    Mercury  ores; 

Continuous  retort  for  treating  (Pj     

Landry,  G.  A.,  and  Western  Electric  Co.    Electroplating; 

Method  and  apparatus  for  (PJ  

Lane,  H.    Catalytic  material;  Preparation  of  (PJ  ... 

Lane,  K.  W.    See  Appleby,  M.  P 

Lane,  S.  D.    See   Fennell,  W 

Lange,  M.     See  Wichelhaus,  H.  

Langer,  P.    Low  temperatures ;  Production  of  (P) 

Langford,  F.     Aluminium  compounds ;  Process  for  pro- 
ducing    (PJ      

Aluminous  ores,  earths,  clays,  and  sand  ;  Prooess  for 

purifying  (PJ  

Clay  and   other  silieious  and  aluminous  earth9  and 

ores;  Process  for  purifying  (PJ         

Langguth.  8.     Benzol  varnishes   (P) 

Naphthol-resin  as  shellao  substitute  (PJ         

Langhans,  A.     Mercury  fulminate;  Colour  reaction  

with  phenylhydrazine      

Langhans,  R.    Incandescence  mantles;  Collodion  coating 

for (PJ 

Langmuir,  1.,  and  General  Electric  Co.     Film  conductor 
for  electrical  discharge  apparatus;  Manufacture 

of  (P)     

Incandescence  lamps;  Method  of  exhausting (PJ 

Lantsberry,  F.  C.  A.     British  Association  of  Chemists; 

Discussion  on  proposed  formation  of 

Mercury  fulminate  and  its  determination.    Discussion 

Works  chemist  and  his  relation  to  buying.;  The . 

Discussion      

Lanz,  H.    Refrigerating  machine;  Rotary  (PJ 

Lapp,  C.  E.    Mineral  oils;  Apparatus  for  refining (P) 

Larimer,  J.  I.     Hot-blast  stove  (PJ     

Hot-blast    stove;    Four-pass   (PJ 

Larivei,  F.  F.     Textile  fibres;  Machines  for  dyeing  and 

finishing (PJ 

Larkin  Co.     See  Morey,  C.  B 

La    Roche,    F.  Elcctrio    accumulators    or    secondary 

batteries  (Pj  

Larrowe  Construction  Co.    See  Peacock,  B 

Larsen,  C,  and  others.     Cream;   Pasteurisation  of  

Larsen  Ice  Machine  Co.  (Inc.).    Sec  Ewen,  M.  F.        198a, 
Lassen,  J.  J.,  aud  V.  F.  Hjort.     Filters;  Outlet  or  ex- 
traction pipes  of (PJ  

Water;  Apparatus  for  softening  and  purification  of 

(PJ         321a, 

Latwala,   K.   G.     Lipase ;    Hydrolysis   of  certain   Indian 

oiU  by  castor 

Laubi,   0.     See  Jannasch,  P 

Laudien,  R.     Separating  dust  from  ores,  coal,  nnd  the 

like;  Apparatus  for (PJ 
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Tannins ;  Detection  of  by  the  formaldehyde  pre- 
cipitation *oethod 
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their    practical    value    compared    with    the    hide 
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treating (P) 339a 
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Lebram,  M.     See  Frank,  P 

Lecesne,     N.        Refractory    materials;    Manufacture    of 
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in  the  theory  of 33b,  90a 
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Lecomte,  F.  G.     Sterilising  milk  and  similar  liquids  (P) 

Lederer,  A.,  and  Westinghouse  Lamp  Co.     Wires;  Manu- 
facture of  from   refractory   materials,   e.a., 
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Lederle,  P.    See  Maoh,  F 105a,  347a,  747a 

Ledgard,  H.    Indian  hide  and  leather  trade  72r 

Lee,  R.  E.,  and  C.  A.  Gilbert.    Disinfection;  Application 
of  mass  law  to  process  of 

Leech,  B.     Vegetable  fibres ;  Process  of  removing  pectic 
matter  from  (PJ      

Leech,    P.    N.      Acetylsalicylic    acid;    Examination     of 
American-made    

Lees,   A.   H.     Nicotine-paraffin  emulsions 

Lefebvre,  A.  H.    Paper;  Process  and  means  for  produc- 
ing all-wood    (P) ... 

Leger,   E.    a-Oxycinehonine        

Legg,   A.   C-     Meat;    Duplex    process   for   smoke-curing 

Legge,  T.  M.    Trinitrotoluene  poisoning ;  Report  on 

Leguen,  A.     See  Dienert,  F 

Lehrman,  A.    See  Curtman,  L.  J 

Leibbrandt,  B.    Grain;  Treating  for  beverages  (P) 

Leibbrandt,  F.    See  Hess,  K 

Leichtlin,  H.    See  Dimroth,  O "„ 
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semi-solid    materials    on    a    revolving    cylinder- 
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to  its  solubility  and   stability  towards  reagents 

"    Seed  proteins ;  Values  of  some  for  maintenance. 

Biological    analysis    of    some    pellagra-producing 
diets      

McCool,  M.  M..  and  L.  C.  Wheeting.  Soils;  Movement 
of  soluble  salts  through  

McCormick,  O.  C,  and  others.    Dryer  (PJ 

McCourt,  0.  D.,  and  others.    Gas  black,  hydrogen,  etc. ; 

Manufacture    of  (PJ 

See    Bone,    W.     A 

MoCoy,  H.  N.,  and  L.  M.  Henderson.  Mesothorium ; 
Ratio  of  to    thorium  

McCoy,  J.  P.  A.,  and  Westinghouse  Electric  and  Manu- 
facturing Co.    Coating  process  for  metals  (PJ  ... 
Phenolic     condensation     products ;     Preparation     of 

(P)  158a,  158a, 

Phenolic  condensation  products ;  Process  of  harden- 
ing        (P)  

Plastic     insulating     composition ;     Manufacture     of 

(P)  

Resinous    compound;    Halogenated  (PJ    

McCoy,    T.    J.    Glass   manufacture    (PJ        

Glass  ;  Manufacture  of  sheet  (P) 208a, 

MoCrecken,  R.  F.,  and  M.  D.  Walsh.  Halides ;  The 
McLean-Van  Siyke  iodometrio  method  for  titra- 
tion of  small  amounts  of  in  its  application 

to    chlorides  

McCrae,  J.,  and  A.  Kloot.  Chicory ;  Witgatboom,  a 
substitute    for 

McCrndden,  F.  H.,  and  C.  S.  Sargent.  Sodium  and 
potassium;    Determination   of  

McCue,  L.,  and  others.  Dryer  for  sensitised  photo- 
graphio   plates    (PJ        

McC'urdy,  A.  L.  S.    See  Ewen,  M.  F 

McDermott,  W.  Concentration  of  crushed  ores ;  Appara- 
tus   for (PJ     

McDole,  G.   R.    Sec  Alway,  F.   J 

Macdonald,    F.    See    Day,    D.    T 

MoDonald,  J.  TJ.,  and  American  Gas  and  Incinerator  Co. 
Gas;   Apparatus  for  making  (PJ       

MaeDcnald,  P.  J.,  and  C.  L.  Claflin,  jun.  Ore  reduction 
apparatus     (PJ        

McDonald,    S.    Iron    and    steel ;    Process    of    producing 

(P)  

Macdonald.    Vitamines.    Discussion 

McDougal,  T.  G.    See  Champion,  A 

MacDougall,   A.  J.,   and  others.    Electrolytic  apparatus 

(P)         

McDowell,  J.  S.  Silica  brick ;  Composition  of  refrac- 
tory           

MoEllroy,  W.  S.     See  Folin,  O 

McElrov,  K.  P.  Bleach;  Method  of  making  high- 
strength  (P)  

Steam-generating   apparatus;    Laboratory  (PJ... 

and  Chemical   Development    Co.    Alkalis  and   chloro- 

hydrocarbons ;   Manufacture  of  (PJ 

Chlorhydrins ;  Manufacture  of  (PJ  ...      167a, 

Chlorides ;     Electrolysis    of and    production    of 

chlorohydrocarbons    (PJ  

Glycols;    Manufacture    of (P)  

Glycols ;   Manufacture  of  and  of  glycol  deriva- 
tives   (PJ       

Oxidising  hydrocarbons ;  Process  and  apparatus  for 

(P)  

See  Chute.  H.  O 

McElroy,  R.  H.,  and  International  Clay  Machinerv  Co. 

Kiln;   Compartment  (PJ  ...        182a,  418a, 

Kiln;    Sectional  (P)       


66a 
604a 

617a 
617a 

454a 

623a 
623a» 

338a 
549a 
198a 

198a 


726a 
487a 


105a 

100a 
537a 

708a 
145a" 

732a 

551a 

158a 

554a 

661a 
14a 

58a 
585a* 


6a 

780a 

109a 

167a 
290a 

552a* 

15a 

760a 

727a 

427a 

211a 
54T 
335a 

593a 

417a 
275a 

415a 
226a 

416a 
167a 

416a 
283a 


167a 
118a 


657a 
418a 
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Toluene   nnd 
—  from  turpentine 

Glass;    Apparatus 


MoQichnn     I.    S.    Impregnating    fabrics    with    rubber; 

fne   for (P)      216* 

McGill       V        Benzine     and     gasoline;     Standardisation 

"of  ...        '.        275k 

McGlyon.  W.  H.    See  Coombs.  F.  A 76r 

MncGrcgor.   I).  G.     See  Davis-.   II.  S 645a 

HaoGregor,   J.,   and   G.    Scott   and    Son    (London),   Ltd. 
Oils,  wax,  rosins,  and  materials  of  like  nature; 

Extraction  of  from   bone  ebarooal  or  other 

substances   containing   the   MOM    (P)         662a 

Msch,  F.,  and  M.  Fischler.     Wine;  Detection  of  cider  in 

whito 181* 

and  P.   Lederle.    Orange  and  lemon  peels  and  pips  ...      105a 

Phosphorus;    Determination    of    white  in    mouse 

poisons  747a 

Straw.   Distinguishing  I.,  i  m  en  treated  and  raw  

and  determination  <»i  digestible  fibre      347a 

MeHar^uo.  J.    S.     (as-ill  ;    Kl'.vt  of  rune  of  digestion  on 

hydrolysis  of  in   presence  of  starch 164a 

nseed    meal;    Uniform    nitrogen   determination 

in 527a 

Maelntire.  W.  H.    See  Willis,  L.  G 75a 

Macintosh,  A.  A.,  and  W.  H.  Hunt.    Retorts  or  offtake 

Mj  Equalising  or  maintaining  an  equilibrium 

or  any    predetermined   condition   of  pressure   in 

in   the  manufacture  of  co.il   gas  or   in  the 

volatilisation   of  other  substances  ,(P)      292a 

Mcintosh.    Ii.    See  Hamilton,   E.   H 210a 

Molntosh,    J.,    nnd    Diamond    State    Fibro    Co.    Leather 

product;    Indurated (P)  709a 

k,  E.    See  Hulett,  G.  A 231a 

McKay,  O.  P.    See  Nasmith,  G.  G 384a 

McKeo,   R.   H.    Carvaerol   (1.2.4-inetliylhydroxyisopropyl- 

bensene} ;  Preparation  of (P) 531a 

Sulphite-cellulose    liquors;    Obtaining    alcohol    from 

(P)  600a,  780a» 

and    New    Prooeas    Gasoline.    Co.    Toluene  nnd    pro- 
pane ;  Prooess  of  producing 
(P)        

MoKelvey.   J.   H.,   and   C.    P.    Ilya 

for    making    plate (P)      

Mnokenzic,  T.  B.    Open-hearth  furnaoes ;  Utilisntion  of 

waste  heat  from  for  generation  of  steam  ... 

McKcrrow,  C.  A.    See  Goldreiob,  S 

Mackey.   W.  MeD.     Lime,  nnd  the  liming  of  soils.     Dis- 

cussion  

Scientific   glassware   industry.     Discussion      

Woody   fibre;   Filtering  medium   used    in   estimation 

of .    Discussion         

McKibben,      C.     \V.        Separating     associated     liquids; 

Method   of  .  (Pj         

Separating  liquids;   Apparatus   for  (P) 

McKie,  P.  V.    Toluene-o-  and  p-sulphonamidcs ;  Freezing 

point    ourve    of    mixtures    of  .    Composition 

of  mixtures  of  toluene-o-   and  71-sulphonic  aoids 

McKim,  L.   H.     See   Emmett.   A.    I) 

Mackinlay.   J.   J.   H.    Puddling   furnaces    (P)       

MacLachlan,  J.  C.    Desiccating  liquids,  such  as  butter- 

!    Prooess    of  (P)       

Maclaurin,    J.    S.     Resins;    Method    of    separating 

from    impurities    (P)        

Maclean,    H.       "  Lecithin   and   allied   substances.       The 

lipins  "  

MoLenn,    H.  C.    Sulphur;  Oxidation  of  by  micro- 

organisms    in     its    relation    to    availability    of 

phosphates      * 

See  Lipman,  J.  G 

McLean,  K.    See  Finlow,  R.  S 

MoLellan,  B.  G.,  and  A.  W.  Knapp.     Cacao  shell ;   Esti- 
mation   of  

MacLeod,    J.    Wood;    Distillation    of  .     Discussion... 

McLood,   R.   G.       Floar  and   starch   from   potatoes  and 
other    tubers    nnd    roots    or    other    materials ; 

Machinery  for  use  in  production  of  (P)    ... 

Mncklind,   W.  R.,  and   others.     Insecticidal  composition 

from  smelter  fume  dust   (P) 

McLoughlin,  H„  and  F.  D.  Carthcw.    Magnesia;  Process 

of  obtaining  (P)      

MaoMillan,  J.  R.,  and   Niagara  Alkali  Co.     Potash  pro- 
ducts ;  Process  of  recovering  high-grade  (P) 

McMiller,    P.   R.     Potash  in  soils;   Influence  of  gypsum 

upon    the    solubility    of  

McMillin.    O.    B.,    nnd    Pittsburgh    Rolls    Corporation. 

Iron    alloy    (P)        

McMuIlen,  E.  W..  and  Simmons  Co.    Metal  coating  (P) 
MoMullcn.   G.   B.    and   G.    W.       Preserving  and  drying 
timber  and  other  materials;  Process  and  nppnra- 


623a» 


625a 
58a 


190r 
339t 


155r 


678a 
678a 


684a 
105a 
94a 

280a 


521a 

435a 
253a 

414b 
15-r 


tus   for (P) 

McMuUcn,    G.    W.     See    MeMullen,    G.    B 

MoNair,  J.  B.    Fats  from  Rhus  laurina  and  R.  diver- 
iiloba 

MoNeil,   C.       Sugar   cane;    Prooess    and    apparatus    for 
macerating-  crushed  (P) 


713i» 

19a 

57a 

181a 

555a 

153a 
590a 

701a 

701a 

430a 
480a 


Maconochio,    H.,    and    D.    do    Ros.     Metals   such    as    tin 

and  BillOi  Oxidising  and  volatilising  (P)   ... 

Tin;  Oxidation  of  (P) 

Zino  oxide;    Production    of  (P) 

Macrno,   A.    See  Goodwin,   W 

Mnoltae,    H.     Still   or    retort    (P)        

Macri,    V.    Cyanogen    products;    Reactions-   of  

MoWillinm.    A.        Steel    industry    in    India;    Technical 

a -]i  its   of  the  establishment  of  the  heavy   . 

Steel;   Influence  of   somo  elements  on   the   tenacity 

of    basio  

Magnnnini,  G.,   and  others.     Bromine;    Extracting  

from  the  mother  liquors  of  marine  salt  works  ... 
Maier,  C.  G.    Copper  sulphide  nnd  copper  oxide  in  ores; 

Determination  of  

See  Van   Arsdale,   G.   D.       ...  ...       ...       \" 

Maignon,  E.    Carbohydrates  ami  fats;  Influence  of 

on  nutritive  power  of  alimentary  protein® 
Proteins;  Comparative  study  of  toxicity   nnd  nutri- 
tive power  of  alimentary used   in   the   pure 

stnte      

Mailhe,   A.    Nitriles ;  Catalytic  method  for  preparation 

of    aroruutio  

Nitriles;    Direct    transformation    of    acid    chlorides 

into  by   catalysis      ...        

Nitriles;    Direct    transformation    of    secondary    and 

tertiary  amines   into 

Nitriles;   Preparation  of  aliphatic  bv  catalysis 

and   F.   de  Godon.     Monomethylaniline   ami    dimethyl- 
aniline  ;   New   method   of   preparation  of  bv 

catalysis         

Methyltoiuidines ;    Preparation    of  by    catalysis 

Nitriles ;      New     method     of     formation  '  of bv 

catalysis  

Oximes;    New    method    of    dehydration    of- — by 

catalysis  * t 

Main,  S.  A.    See  Brush,  C.  F 

Main,    W.    Obituary  

Mains,    G.  H.    See   Patten,    H.  E ... 

Mainwuring,  A.  E.    See  Thomas,  W 

Maitland,   H.  T.,   and  Sun  Co.     Hydrocarbon  oils;   Pro- 
cess   of    refining  (P)        

Majerins V.  H.    and  others.    Jointin?  of  pipes  and  the' 

like;  Mnterml  for  the  covering  or  (P) 

Ma^?,r\'!'  L;     Distillation  or  evaporation  of  liquids   (Pi 
hi  Coo,ing.  solidification,  and    delivery    of  

See   Middlcsbro'    Slag   Co.    ... 
Majot,  E     Glass  furnaces  ;  Gas  and  nir  mixer  for  — 

Makino,   M.     Soya  bean   food    (P)       ." 

Makins    W.   B.    Coating  fabrics   with  liquid  materials 

Maloolmson,  N.     Dyostuffa  from  algos  (P)  ... 

Dyestuffs   and    dyes-;    Manufacture    of  (pj 

and  F     W.   V.    Fitzgerald.        Dyestuffs;   Manufacture 
of- — and  processes  of  dyeing  therewith   (Pi... 

See   Kelsey,   H.   H 

Malinovezky,    A.     Stoneware;    Chemical    ." 

Malm,   J    L.    Lead  chloride  and   chlorine   gas ;    Process 

of   treating   ores   to   produce  (P) 

and    Midwest    Metals    Co.       Agitating   barrel'  (PI 

Electrolytic   cell    (P) ...        „_        " 

Malowan,      S.        Molybdenum ;      Recovery      of  as 

ammonium    molybdato    from    residues 
Malt  Produots  Co.  of  Canada.    See  Akers,  H.  G.  ...        "! 
Mnmmano,  G.    See  De  rominicis,  A. 
Manby,  C.  E.     Cement  for  piokli'ng  vats   (P)       ... 
Mandle,    H.    H        Hydrocarbons;   Prooess   of    producing 

Manley.     Nitride  formation;  Studies  in .    Discussion 

Mann,  B.    See  Nevin,  M 

Mann,  F.  W.,  and  others.     Aromatio  bodies;  Apparatus 

for  manufacture  of  from  petroleum  oils  (P) 

Aromatic  bodies;  Production  of from  petroleum 

MaDn'   drying  oil'   N'  T'   Kanitkar-  "safflower  oil  as  'a 
Mann,  H.  T.    See  Thornbcrry,  M.  H.'"        93a,  153a,  246a 

Mann,  T.     Leather;   Sodium   sulphate   in  

Mann,  W.   G.    See  Reavell    J    A 

*^i»  machine.  .&*  .°*  .Anim°"'a  «*i  for 

Mansbridge,   W.     Pitch;  Oil  

Mansukhani,    J.    C.    See   Sudborough     J     J 

Mapleton,  H.    See  Mapleton's  Nut  Food  Co' 

Mapleton's  Nut  Food  Co.,  and  H.  Mapleton 
paration    (PJ  ■ 

Maquenne       L.,      and      E.      Dcmoussy.        Germination "; 

Influence   of   noids   on  

Germination;   Influenoe  of  metallic  salts   on'- in 

presence  of  calcium         

Marascio,  F.   A.     Dust  collector  (P) 
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237a 
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747a 
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Marbais,  D.,  and  C.  Deguide.    Coal  gas;  Extraction  and 

fractional  distillation  of  oils  from  (P) 

See  Deguide,  C 

Marble,  H.  M.    See  Tait,  G.  M.  S 

Marchal,  G.    See  Matignon,  C 

Marchand,  0.,  and  Marchand  Process  Co.  Wood  pulp 
sulphite  plants ;  Process  of  treating  by-product 
liquors    from (P)     

Marchand  Process  Co.    See  Marchand,  C 

Marcus,   R.    Oils,   resins,   waxes,   etc.,   and   hygroscopio 

substances ;  Conversion  of  into  dry  products 

(P)         

Marcusson,  J.  Asphalts;  Chemical  composition  of  arti- 
ficial         

Drilling   oils    and   substitutes;    Examination  of 

Mineral  oils;   Sulphur  compounds  and  oxygen  com- 
pounds   of  

Marden,  J.  W.    See  Haines,  C.  J 

Mardick,    J.    R.     Nitro-compounds ;    Process   of    making 

from   tar  oils    (P) 

Marini,    C.    Colouring    matter    of    whortleberry    juice; 

Use  of as  indicator  

Markgraf,  H.    Gas  producers;  Comparison  of  from 

which  slag  is  tapped  off  with  those  of  the  water- 
seal    type       

Marlow,  J.  H.,  and  Minton,  Hollins,  and  Co.  Ovens  or 
kilns  for  manufacture,  of  tiles,  pottery,  and  other 
ware  and  for  other  purposes   (P) 

Marples.  Woody  fibre ;  Filtering  medium  used  in  esti- 
mation of  .    Discussion      

Marqueyrol  and  P.  Loriette.    Cap  compositions  ;  Analysis 

Marschall,  J.  Thermo -elements  having  copper  sulphide 
as    the    positive    constituent;    Manufacture    of 

(P)  

Marsden,  A.    Ammonia   liquor;    Sources  of   loss    during 

manufacture  of  concentrated     —     

Marsden,  M.    W.    Fibre;    Method   of   treating   vegetable 

<P)  

Vegetable    substanoes ;    Method    of    treating for 

recovery  of  their  values  (P) 

and  Sugar   Cane  By-Products   Co.  Bagasse ;   Treating 

to  recover  its  values  (P) 

Marshall,  A.  Indexing  scientific  and  technical  infor- 
mation   

Marshall,  F.   D.     Carbonisation  of   coal        

Marshall,  M.,  sen.  Coke-producing  and  by-product 
recovery  method    (P)       

Marshall,  T.    See  Wallace,   W.  M 

Marshall,  W.  Cooling  and  drying  compressed  materials 
and  substances,  seeds,  and  the  like;  Apparatus 
for and  for  removing  dust  therefrom   (P)  ... 

Marshall.  Brass;  Influence  of  impurities  on  mechanical 
properties    of .    Discussion  

Marson,   P.    See  Jenkinson,  S.  N 

Marsson,  M..  and  R.  AVeMert.  Ammonia-recovery  plant 
of  coke-ovens;   Effluents  from  

Martin,  A.    F.    Oils;     Production    of  for    different 

purposes  from  sharp,  middle,  creosote,  or  similar 
oils     (P)        

Martin,    J.    C.    See    Christie,    A.    W 189a, 

Martin,  O.  J.  T.  G.  R.    Lining  for  furnaces  (P) 

Smelting  and   refining    furnace    (P)       

Martin,  R.    B.    Ore    concentration    (P)        

Martin,  R.  D.  Waste  heat  from  coke-ovens;  Plant  for 
utilising (P)  

Martin,  W.  H.     See  Shive,  J.  W 

Martineau,  G.  Sugar  industry  from  the  economic 
standpoint 

Martinotti,  F.    Grape  syrup  or  "honey" 

Marusawa,    T.     Paper   pulp ;    Manufacture  of (P) 

Sulphite-oellulose ;     Constitution     and     stability     of 

various    lyes    used    in    the    manufacture    of 

and  their  specific  action  in  the  decomposition 
of    wood  

Marvin,   Z.   E.    See   Jones,   L.   D 

Mary,  A.  and  A.     Sucrose;  Inversion  of  by  colloidal 

silicio    acid        

Maryland  Products  Co.    See  Caven,  T.  M 

Maschinenfabrik  Esslingen.  Silicon-iron  alloys ;  Pre- 
vention of  graphite  precipitation  in  manufacture 

of  acid-resisting  high  .  (P)         

Maschinenfabr.    Thyssen   und   Co.    See    under   Thyssen. 
Masloff,    A.   M.      Nickel-chrome  steel ;    Allotropic  trans- 
formations and  microstructure  of  

Mason,  H.  E.,  and  A.  Couper.  Refractory  bricks,  blocks, 
tuyeres,    and  the  like  employed    in  furnaces  for 

smelting  metals,  etc. ;  Manufacture  of (P)  ... 

Mason,  J.  H.    Milk;  Apparatus  for  evaporating (P) 

Mason,  W.,  and  R.  V.  Wieeler.  M.thane  and  air;  Effect 
of  temperature  and  of  pressure  on  limits  of  in- 
flammability of   mixtures  of  

Masson,   P.   J.    Sre  Nicolnrdot,   P 
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Mastbaum,  H.    Coal;  Determination  of  ash  of  ...      567a 

Masterman,  T.  S.    Petroleum  industry  of  Rumania        ...        34n 
Masters,    H.    Legumes;   Methods  employed  for  cooking 

dried    with    special     reference     to     losses 

incurred        746a 

Mate,  W.  C.  A.    See  Poulson,  A 5a 

Mather,  C.  N.    See  Ainsworth,  W.  A 621a 

Mather,  J.    See  Tootal,  S.  M o* 

Mathers,  F.  C.    Copper   cyanide   plating  bath ;  Experi- 
ments with  the  423a 

Mathesius     W.       Briquetting    iron    ores,    furnace    dust, 

etc.    (P)  425a 

Mathewson,    E.    P.       Nickel    industry ;    History   of  

since   1910      53r 

Mathys,  A.  W.    Gases;  Apparatus  for  cooling  and  other- 
wise treating with  liquids  (P)    141a,  644a* 

Matignon,  C.    Iron-silicon  alloys  unattacked  by  acids    ...      375a 

and  G.  Marchal.    Grape  marc;  Utilisation  of  as 

fuel  16a 

and  F.  Meyer.    Sodium  sulphate,  ammonium  sulphate 

and  water;  Equilibria  in  the  ternary  system 29a 

Sodium     sulphate-ammonium     sulphate ;      Invariant 

equilibria  in  the  ternary  system  :  water  ...      123a 

Matignon.    Industries;  Classification  of and  improve- 
ment of  production  in  the  heavy  chemical  trade        196R 
Matoueek,  F.     Centrifugal  separators  for  nitrocellulose 

(P)        ...        * 637a 

Matsuo,  A.     Rice  food  product  (P)     71a 

Matsushita,    T.     Steels;    Slow    contraction   of    hardened 

carbon .-.       •••       ...       ■■•       •■•       •■■        •■■      586* 

Matter,    O.,    and    Vereinigte    Koln-Rottweiler     Pulver- 
fabriken.     Initial  igniter  containing  nitropenta- 

erythritol  and  lead  azide  (P) '...      224a* 

Matthes,   O.    See   Strunk,  H 383a 

Matweieff,  M.      Steel ;   Transformation  of  martensite  in 

hypo-eutectio   268a 

Maue,    G.     Albumose-silver    solutions;    Analysis   of   782a 

Guaiacol  carbonate;  Identification  of ,  and  a  test 

for  ether       485a 

Silver;  Recovery  of  from  albumose-silver   solu- 
tions            782a 

Mauss,   W.      Centrifugal   separator  for   separating   solid 

and  liquid  mixtures  (P) 723a 

Ores  and  the  like;  Dressing  (P) 12a 

Mauthner,    F.        Elemicin    and    isoelemicin ;     Synthesis 

of  605a 

Glucoside ;   New  synthetic  748a 

Maxim,  H.  S.     Hydrocarbons;  Conversion  of  heavy  

into  lighter  hydrocarbons  (P)  617a 

Maxim,  S.    See  Maxim,  H.  S 617a 

Maxted,    E.    B.        Ammonia ;    Catalytic     and     thermal 

syntheses  of  232t 

Ammonia;  Synthesis  of  at  high  temperatures  ...      368a 

Carbon  monoxide;  Poisonous  action  of  in  cata- 

lytio   processes        9n 

Hydrogen;   Manufacture  of  pure  (P)      150a* 

Hydrogenation ;  Influence  of  carbon  monoxide  on  the 

velocitv  of  catalytio  34a 

Mercury  fulminate  and  its  determination.   Discussion      147t 

Methyl  a-elaeostearate  ;   Transformation  of  into 

methyl  /i-elreostearate.    Discussion 182t 

Nitride   formation         71b,  105t 

and  T.  A.  Smith.    Nitrogen  and  mixtures  of  nitrogen 

and  hydrogen;  Manufacture  of (P)    302a 

Maxwell,  H.  L.     Cherry-kernel  oil     214a 

Maxwell,  L.  C.    See  Cain,  J.  R.  515a 

May,  P.     "  Synthetic  drugs;  Chemistry  of  "  ...      481r 

May,  W.  J.     See  Reavell,  J.  A.  94a 

Mayer,  E.  W.  T.    Chrome-tin  pink  pottery  stain 208a 

Mayer,  L.    Tinplate;  Metallographic  examination  of 736a 

Meade,  A.    Gasworks  construction  and  practice;  Modern 

developments   in  ' 112r 

Meade,  R.  K.     Lime;  Valuation  of for  various  pur- 
poses            239a 

Meadows,    T.    C,    and    Kaolin     Products     Corporation. 

Fertiliser  materials;  Process  of  producing (P)    710a 

Meaurio,  V.  L.    Vanadium;  Detection  of  small  quantities 

of  in  water 221a 

Mecklenburg,  W.,  and  V.  Rodt.    Iron  trisulphide  ...      240a 

Medinger,    P.     Calcium   sulphate ;    Influence   of   on 

action  of  water  on  iron 269a 

Gas-  and  water-pipes ;  Corrosion  of  in  clay  soils 

containing  calcium  sulphate 422a 

and  F.  Michel.    Wine;  Detection  of    cider  in  ...      386a 

Medofski,  S.     See  Radcliffe,  L.  G 157a 

Meduri,  G.     See  Comanducci,  E 748a 

Mees,   C.   E.  K.      Research  laboratory   for  an   industry; 

Planning  a  201r 

Megill,   E.   h.      House   waste  and  sewage;   Method   and 

apparatus  for  treating  (P)         38\ 

Megraw,  H.  A.    Flotation  of  ores;  Progress  of in  1917    152a 

Gold  and  silver;  Metallurgy  of in  1917     152a 
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385a 
536a 


150a« 
555a 
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135a 


367a 

483a» 

669a 

545a 

293a 
205a 
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Mcigt.  C.  C,  and  Electrochemical  Supply  and  Engineer- 
ing   Co.        Cement  :     Manufacture    of    acid-    and 

waterproof  (1')        31a.  125a 

Meigs,  0.    H..  and   W.   A.   Kpps.      Fires;   Apparatus  for 

extinguishing  (P)     

Mcihuiacn,  8.  H.     Drying  apparatus   (1*)     

Mrikle.  G.  8.,  and  General  Electric  Co.    Cathode  device; 

Incandescent  (P)     

Meiro,    A.        Flax    fibre;    Process    and    apparatus    for 

deoortioating  (P)     

- ,  Lucius,  und  Bruniug,  Farbwerko  vorm.    Bisme- 
th\ .mim.temi-aniinoarscnobenzeue  ;  Preparation 

of  derivatives  of  soluble  in  water  (P) 

Diaphragms  used  in  electrolysis  ;  Supports  for (P) 

Dimcthylaminophenvldimethylpyrnzolone ;      Manufac- 
ture of  readily  soluble  preparations  of  (P) 

Dimethylnminotctra-nminoarsenobcnzene ;       Prepara- 
tion of  stable  solutions  of (P)     

terttltaori  Kauattf&otarQ  oi  I  which  remains  per- 
manently in  a  state  suitable  for  distribution  (P) 

Glycolyl-;>nminophenol    ethers;    Preparation  of   

(PI         

Nitrogen;   Process  of  producing  simultaneously 

with  oxides  of  nitrogen  (P)     

Melbourne.    T.      See   Tilston.    B.   H 

Melchoir.  F.  M.  A.  A.,  and  Soo.  Anon,  des  Combustibles 
Industrie]*.  Distilling  hydrooarbon9  or  liquids 
likelv  to  form  emulsions;  Apparatus  for  treating 

or  (P)     

Meldrum.  R.    Lead ;  Identification  and  determination  of 

in  water  

Zinc;    Identification    and    determination    of   in 

water     19a,  38a 

Mclha'dt.  C.    Plants;  Process  for  treating  parts  of 

(P)        ..        

M.  lhui-h.   YY.  J.     Milk-like  food  for  feeding  agricultural 

stock      (P)  

Soya  bean  milk;   Manufacture  of and  complete 

utilisation  of  by-products   (P)  

Melick,   W.   L.      Sodium  aluminate;   Process   of  making 

(P) 

Mellor,  P.     Ammonium  sulphate  :  Process  and  apparatus 

for  recovery  of from  producer  gases  (P)     ... 

Mellor,  J.  W.    Dolomite ;  Decalcification  of 

Moulds;  Deterioration  of  plaster  pottery  during 

storage  73„ 

aid  W.   Emery.    Firebricks;  Corrosive  action  of  flue- 

dust  on  393n,  693a 

Firebricks,  etc.  ;  Effect  of  load  on  the  refractoriness 

•'  371a 

Mellor.  W.    Porcelain  kiln  (P) 656a 

Mellowcs,  F.  W.    See  Bennett,  J.  F 742a 

Menciere.  L.     Guniaeol  and   benzoic  acid  :   Physiological 

properties  and  medico-surgical  applications* of 72a 

Mendel.  L.  B.    See  Osborne,  T.  B 105a,  525a,  526a 

Menke,  J.  B.    Manganese  ;  Microchemical  reaction  for 561a 

MenMn,  A.     Oxalio  acid;  Production  of  by  direct 

oxidation  of  alkali  fusions  of  substances  "contain- 
ing cellulose  (P)     

Mensio.  0.  Wine-making  experiments  with  sulphur 
dioxide  

Merck,   E.      Hydrogen   peroxide;   Process   for  obtaining 

stable  compounds  of (P) 

Magnesium  hypochlorite;  Manufacture  of  basic      '" 
(P)         

Merica,  P.  D..  and  L.  W.  Schad.  Brass;  Thermal  expan- 
sion   of   alpha    and    beta    between    0°   and 

600°  C,   in   relation  to  mechanical   properties  of 
heterogeneous  brasses  of  Muntz  metal  typo 

Merrell-Soule  Co.  Buttermilk  and  buttermilk  powder ; 
Process  and  apparatus  for  production  of  con- 
densed    (P)      

Milk  ;   Modified  for   infants   (P) 

Milk  and  other  liquids;   Process  and   apparatus   for 
oondensing  and  reducing  to  powder  (P) 

Merrill,  C.  W.    Filter  (P) ... 

Merrill.  H.  B.    Sec  I.enher,  V ... 

Merrimnc  Chemion!  Co.    See  Kimball,  H.  S 

Merriss.  M.  II..  and  H.  T.  Binder.  Selenium  and  tellur- 
ium ;    Recovery  of  in  oopper  refining 

Merry,  A.  B..  and  Cott-A-I.up  Co.  Calcimines  or  .lis 
tempers;  Preparation  of  ingredients  for  pro- 
duction of  coloured  (P)     

Merten.  W.  .1  ,  and  G.  D.  Brcck.  Corrosion-resisting 
metal  articles;  Manufacture  of IV) 

Mertoa,  A.  M.  M.     Sec  Rowley.   P ,,, 

Merton,  T.  R.    See  Hilger,  A.."  Ltd 

Merwin.  H.  B.     .See  Ferguson.  J    B.     . 

See  Rankin.  O.  A 

Men,   A     R.    Cement  mill  dust;   Direct   heat  treatment 
—  to  increase  its  water-soluble  potash  con- 
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300a 
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See  Rots.  W.  IT 

Merz    ond    MoLollnn.    and    others.     Power    production  ■ 
Use  of  solid  fuel  for  large  scale (P)    ...      499a, 


180a 
9a 


646a 


308a 

L. 

474a 

213.1 

550  A 

309a 

550a 

331 » 

349a 

15a 

627a 

388  i 
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Messersmith,  J.  R.     Case-hardening  iron  and  steel  (P)      307a 

Messmer.  A.    See  Sonderegger,  J.  R 280a 

Mestreznt,  \V.  Carbon  dioxide;  Gasometrio  determina- 
tion of  combined  280a 

Carbonates  and  bioarbouates ;  Use  of  litmus  and 
phenolphthulcin  as  indicators  in  the  determina- 
tion of 444a 

Metallatoui  Ges.  ra.  b.  H.     Metnllic  ooatlngs  ;  Produi 

..  .   ,„of , by  spraying  (P) 705a 

Mctallbank  und  Metallurgisohc  Ges.  AG.  Spraying 
electrodo  for  electrical  purification  of  nir  or  gases 
containing  dust  or  fog  (P)      429a 

Metalloids,  Ltd.    See  Perry,  F 271a,  482a» 

Metallurgical  Co.  of  America.    See  Newman,  A.  B.        ...      773a 
See  Rody,   F.   A 302a,  414a 

Metallurgical  Laboratories,  Incorp.    See  Fulton,  c.  II.  ... 

95a,  427a,  545a.  590a,  660a 

Metals   Disintegrating  Co.,  and   E.   J.   Hall,       Metals ; 

Method    anil    apparatus    for    reducing    -    to    a 

finely   divided    state    (P)  185a 

Metals;  Process  for  reducing ■  to  a  finely  divided 

state    (P)       ... 

Metals  Extraction  Corporation.  Ltd.    See  Sulman.  H. 

Metals  Plating  Co.    See  Watkins,  W.  E 

Metals  Recovery  Co.    See  Armstrong,  C.  J.  B.     ... 
See  Callow,  J.  M 

Metals  Researoh  Co.    See  Garner,  J.  B 

Mctzlor,  L.  F.     See  Gainey,  P.  L 

Meuthen,  A.     See  Wiist,  F 

Meyer.  A.    See  Spiegel,  L 

Meyer,  E.  A.  least;  Prooess  and  apparatus  for  press- 
ing      (P)  v    255a 

Meyer,  E.  E.  A.  G.,  and  Morgan  and  Wright.  Vulconis- 
able  plastics;  Process  for  regulating  heat  treat- 
ment of (P)     

Meyer,  F.     See  Mntignon,  C 29a 

Meyer,  F.  M.    Cement ;  Production  of  hydraulic (P) 

Meyer,  G.    See  Smits,  A 

Meyer,  H.  0.  Zirconia;  Occurrence  and  applications 
o'  393n 

Meyer,  L.     See  Schaffer,  F 

Meyerhof,  O.  Fermentation  by  zymase;  Kinetics  of 
cell-free  

Meyers,  H.  H..  and  Armour  Fertilizer  Works.  Phosphate 
rook;  Method  of  treating  to  produce  a  fer- 
tiliser  (P)      

Miall.  S.     Annual  Meeting  proceedings        

Lead  roofing;  Corrosion  of .    Discussion    

Potash  industry;  Prospects  of  founding  a in  this 

country.     Disoussion        

Miohcl,  F.     See  Mcdinger,  P 

Michell.   A.   G.  M.      Viscosity   of   fluids; 
of  (P)     

Michio.  A.  C.    See  Mcrz  and  MoLellan 

Mick,  F.  E.    See  Dick,  S.  M 

Micolino.  M.    See  Davis,  M.  J 

Middlesbro'   Slag   Co..    and   J.   L.   Major, 
Manufacture  of (P) 

Middleton,  G.  N.    See  MacDougall,  A.  J.    ... 

Midvale  Steel  Co.    See  Kelley.  G.  L 

Midwest  Metals  Co.     See  Malm,  J.  L. 

Miers.  H.  A.    Mineralogy;  The  old  and  new  

Milbauer,  J.     Gas-holder;  Universal  

Sulphurio      acid ;      Reduction      of    by    carbon 

monoxide        

Thermo-regulator  for  apparatus  fitted  with  a  con- 
stant water-level     

and  F.  Skntil.  Kaolins  rich  in  iron ;  Utilisation  of 
for  manufacture  of  alum  or  aluminium  sul- 
phate      

Millar.  C.  E._  Soil  solution  ;  Relation  between  biological 
activities  m  the  presence  of  various  salts  and  the 

concentration  of  the  in   different  classes  of 

soil         

Millard,  E.  F.    Paper  and  method  of  making  the  same  (P) 

Miller,  A.  H.    See  Kelley,  G.  L 

Miller,  C.  F.    Peat :  Inorganic  composition  of  a  and 

of  the  plant  from  whieh  it  was  formed     

See  Robinson,  W.  O 

Miller,  0.  H.    See  Pratt,  D.  S 

Miller,  D.  T>.     Aluminium  pig;  Remelting  of  in  the 

electric    furnace      

Eleotrio  furnace  as  a  medium  for  heating  non-ferrous 
metals  

Miller,  D.  J.  G..  and  R.  A.  Llovd.  Grinding  or  crushing 
machines    (P)  

Miller,  E.  V..  and  F.  P.  Worley.  Sugar  solutions; 
Relation  between  degree  of  supersaturation,  re- 
fractive index,  and  temperature  of  

Miller,  H.  G.    See  King,  R.  W 

Miller.  J.  Bismuth  in  the  human  brain.  Discussion  ... 
Tar  fog  in  gas ;  Approximate  estimation  of .  Dis- 
cussion               8n,  37t 
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Miller,  J.  J.,  and  Macbeth-Evans  Glass  Co.  Glass; 
Opaque  semi-translucent  (P)     

Miller,  M.  B.,  and  Sharpies  Specialty  Co.  Centrifugal 
separator   (P)  

Miller,  T.  H.    See  Sanford,  G.  R 

Milliken,  F.     Alloys;  Manufacture  of  (P)     ...      650a, 

Millington,  E.  Brass ;  Influence  of  small  quantities  of 
Bome  metallic  elements  on  the  mechanical  pro- 
perties of  149t, 

Mills,  H.  C.     See  Hunziker,  O.  F 

Mills,  H.   S.      See  Sandell,  H.   K.  95a,  96a,  128a,  551a, 

Miln,  J.     Paper;  Etchable  coated  ■ for  production  of 

backings  or  surfaces  for  printing  illustrations  (P) 

Milne,  G.  T.    Australia ;  Report  on  trade  of for  1917 

Milne,  S.  Pulp;  Apparatus  for  washing  or  similarly 
treating (P) 

Milnes.  Cacao  shell;  Separation  and  uses  of  .  Dis- 
cussion             

Milson,  J.  R.,  and  J.  J.  Burns.  Mixing  apporatus; 
Chemical  (P)  

Minder,  L.    Sand  filters ;  Theory  of  action  of  

Mineral  Products  Co.    See  Hershman,  P.  R 

Mineral  Products  Corporation.    See  Chappcll,  H.  F.     506a, 

See  Hagedorn,  C.  F 

See  Hornsey    J.   W 206a, 

Mineral  Refining  and  Chemical  Corporation.  See  Llopart, 
R.  B 

Minerals  Separation,  Ltd.    See  Edser,  E 

Minerals  Separation  North  American  Corporation.     See 

Faul,   0 

See   Hebbard,   J 310a*. 

See  Scott,  W.  A.  

Minot,  A.  S.    See  Denis,  W 

Minter,  M.  M.,  and  P.  J.  Brown.     Kiln  (P)         

Miuton,  R.  H.    Chrome-tin.  colours  at  cone  9  

Minton,  Hollins,  and  Co.     See  Marlow,  J.  H 

Mirande,  M.     Cyanogenetio  plant;  New  .    Isopyrum 

fumurioides,   L 

Mirasol  y  Jison,  J.  Sugar  oane ;  Fertiliser  experiments 
with  

Mitohell,  A.  M.,  and  Mitchell  and  Grenelle,  Inc.  Magne- 
sium oxide  ;  Obtaining from  dolomite,  etc.  (P) 

Mitchell,  C.  A.     "Oils  and  fats;  Edible  "     

Vinegar;  The  trade  numbers  of  

Mitchell,  H.  H.,  and  H.  C.  Eckstein.  Foam  inhibitor  in 
the  Van   Slyke  amino-nitrogen  method     

Mitchell  and  Grenelle,  Inc.    See  Mitchell,  A.  M 

Mi+chem,  J.     See  Hollingsworth,  J.  D 

Ifito,  M.  Tannic  acid,  gallio  acid,  and  pyrogallol;  Pre- 
paration of 

Mittasch,  A.    See  Badische  Anilin  und  Soda  Fabrik 

199a* ,  636a,  636a*, 

Miyake,  H.  See  Ensuiko  Seito  Takushoku  Kabushiki 
Kaisha  

Miyake,  K.  Ammonification  in  soils;  Influence  of  chemi- 
cal structure  of  compounds  to  be  ammonified  on 

rate  of  

Woven    fabric ;    Manufacture    of    material    for    

from  palm  leaves   (P)     

Miyauchi,  K.    Canning;  Process  of  (P)         

Miyazawa,    S.     Metal-colouring.     III.     Hiirogane 

Moeller,  J.  F.  L.    See  Chamier,  F.  W 

Moeller,  W.  Hide  and  pelt ;  Biological  and  chemical 
constituents  of .  Elastins  in  the  tanning  pro- 
cess         

Leather  fibre;  Elementary  structure  of  

Leather;  Principles  of  molecular  physics  of 

Quinone  tannage  

Salt  stains  on  leather;  Theory  of  cause  of 

Tannin-colloids;  Fermentation  of  vegetable 

Mbrtelwerk  Joliet  Ges.    Sec  Joachim,  J 

Mohlman,  F.  W.  Copper  in  sewage  at  New  Haven 
Sewage  Experiment  Station     

Mohs,  K.    Fulling  and  materials  for  use  therein  (P)     ... 

Moir,  J.    Copper;  New  method  of  determining 

Moisant,  A.  J.,  and  General  Research  Laboratories. 
Filter   (P)      

Molin,    A.     Wood;    Carbonistion    of  in    inclined    gas 

retorts  

Molinari,  E.  "  Chimica  generale  ed  applicata  all'in- 
dustria  ;  Trattato  di  "       

Molinari.    Explosives  ;  World  production  of 

Moll,  E.  H.,  et  Cie.,  and  A.  H.  Alexandre.  Aluminium; 
Process  for  soldering (P)  

Mollart,  W.    Ses  Edwards.  W.  P 

Molt,  F.  J.     See  Jones,  C.  L 

Momose,  K.    Antigene  for  tubercle  bacilli;  Preparation 

of (P)     

Mond,  A.  Glass  chemical  ware,  e.g.,  measuring  cylinders, 
etc.  (P)  

Moneys,  J.  M.  Textiles  from  oil-cloth;  Process  of  re- 
covering waste  produots,  e.g.,  ■  (P)     


TAGE 

31a 

230a 
142a 
706a* 

169b 
633a 
771a 

687a 
421r 


242t 

565a 
387a 
590a 
507a 
150a 
546a* 

154a 
670a 

272a* 

310a» 

705a 

746a 

614a 

512a 

243a 

19a 

632a 

581a 
291r 
148b 

285a 
581a 
89a 

74a 

767a* 

599a 


35a 

686a 

38a 

211a 

760a 


434a 
776a 
776a 
776a 
342a 
341a 
267a- 

106a 
146a 
126a 

613a 

361a 

424b 
115b 

185a 
513a 
13a 

108a 

699a 

651a 


Money,   G.   J.      Fire   extinguishers ;    Chemical   recharge 

for (PJ 1a 

Monhaupt,  M.    Wa^er;  Determination  of  magnesia  in 558a 

Monkhorst,   H.   G.    See   N.   V.    Nederlandsche    Gist-   en 

Spiritusfabriek        373a 

Monroe,  G.  S.,  and  H.  J.  Broderson.      Tars;  Effects  of 

certain  solvents  on  ■ in  the   "  free  carbon  " 

determination  84a 

Monteith,  D.  S.,  and  Chemical  Construction  Co.  Rectify- 
ing and  concentrating  liquids  ;  Apparatus  for 

(P)         537a 

Montgomerie,  J.  A.     See  Illemann,  R.         554a 

Montgomery,  R.  J.,  and  C.  E.  Fulton.  Refractory  clays ; 
Relation  between  the  fusion  point  and  composi- 
tion of 508a 

Moor,  W.  C,  and  Armour  and  Co.  Sewage  sludge  treat- 
ment; Activated (P)         193a 

Moore,  B.    Pottery  ware;  Bending  of  easy-fired  ...      172b 

Moore,    D.    McF.,    and    General    Electrio    Co.         Vapour 

elecfrio  lamp  (P) 201a 

Moore,  F.  Agitating  liquids,  powders,  granular  sub- 
stances and  the  like;  Apparatus  for  (P)     ...      613a 

Rubber  or  other  materials  or  articles;  Apparatus  for 

drying  or  heat  treatment  of  (PJ         631a 

Moore,  F.  W.    See  Short,  F.  C *   539a 

Moore,  G.    Pulps;  Process  of  replacing  solvents  in 

(P)         81a 

Replacing  a  liquid   containing   suspended   solids  by 

another  liquid;   Process   of  (P)  757a 

and  Chemical  Process  Co.     Sewage  treatment  (P)      ...      603a 
Sewage-water  purifier    (P) 603a 

Moore,  H.     "  Fuels ;  Liquid  for  internal  combustion 

engines "        124b 

Motor  fuels;  Valuation  of  681a 

Tar  oil  in  Diesel  engines     572a 

Moore,  H.  K.     Evaporating  and  drying;   Some  general 

aspects    of  261* 

Moore,  J.  W.     See  Castner-Kellner  Alkali  Co.     ...      206a,  582a* 

Moore,    P.    J.    H.       Grain ;    Method    and    apparatus    for 

treating  with  ozonised  air  (P)  528a 

Moore,    R.    B.      Radium   ores;    Metallurgical   treatment 

of  626a 

Moore,  R.  J.,  and  G.  Egloff.    Fats  and  fatty  acids  from 

petroleum       232a 

and    others.       Hydrocarbons ;    Solubility    of    paraffin, 

aromatic,   naphthene,   and  olefiue  in  liquid 

sulphur  dioxide      329a 

Moore,  W.,   and  S.  A.  Graham.    Insecticides;   Physical 

properties  governing  the  efficacy  of  contact  484\ 

Volatile  organic  compounds;  Toxicity  of to  insect 

eggs       ."        280a 

and    J.    J.    Willaman.     Fumigation    with    hydrocyanio 

acid ;  Greenhouse  .     Physiological  effects  on 

the  plant        36a 

Moore,  W.  C,  and  National  Carbon  Co.     Metal  powder; 

Electrolytic  process  of  making (P)     186a 

Moore,  W.  E.     Electric  furnace  (V)     592a 

Moore,   W.   T.      Pulp   from  bracken   for  making   paper, 

paper  boards,  and  the  like ;  Manufacture  of  

(P)         575a 

Morawe,  K.    Filters;  Method  of  operating  and  cleansing 

(P)  634a 

Morawitz.  H.    See  Badische  Anilin  und  Soda  Fabrik    ...      199a" 

Moreau,  L.,  and  B.  Vinet.    Wines  ;  White  "  casse  "  of 189a 

Morey,    C,    B.,    and    others.      Cleaning     metal   articles ; 

Method  of (PJ  660a 

Morgan,  F.  A.  Lead  glazes;  Physical  and  chemical  pro- 
perties of  three  compounds  of  lead  and  their  use 

in  raw ...         511a 

Morgan,  G.  T.  p-Aniino-N-methylformanilide ;  Manu- 
facture of (P)  619a' 

**  Arsenic  and  antimony  ;  Organic  compounds  of "      402b 

Department  of  Agriculture  and  Technical  Instruction 

for  Ireland;  Chemical  work  of  the  125b 

and      W.     R.      Grist.      Acylated     #-phcnylenemethyl 

diamine         573a 

See  Levinstein,  H 5.\ 

Morgan,   J.   D.      Cvanogen  compounds ;   Manufacture  of 

(P)     * 766a 

Morgan.     Rubber;  Oxidation  of  .    Discussion         ...        60t 

Morgan  Construction  Co.     See  Ambruson,  H.  J 176a 

See  George,   J.  R 143a 

See  Jefferies,  E.   A.  W 144a,  200a 

See  Lummis,   C.   W 117a,  539a,  646a,  772a 

Morgan  Crucible  Co.     See  Harvey,  L.  C 590a,  628a 

Morgan  and  Wright.     Rubber  and  the  like;  Treatment 

of  (P) 631a 

See  Meyer,  E.  E.  A.  G 66a 

Morgenstern,  S.     Fats  and  oils;  Refining  — —  (P)       ...      663a* 
Morin,  G.  Boyelle-.    See  under  Boyelle-Morin. 

Mork,  H.  8.,  and  American  La  France  Fire  Engine  Co. 

Fire  extinguisher  compositions  (P)            ...        47a,  724a 
See   Esselen,  G.   J.,   jun 651a 
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Mrroll.  J.   C,  and  O.    Egluff.     Oil  s  hides ;   Destructive 

distillation  of  499^ 

See    Moore.   K.   J J29A 

HornU,  It.  s     lir\ing  oils;  Isomeric  changes  in  ...      168a 

Drying  oils  ;  Properties  of  some  oerium  salts  obtained 

from  130t 

Meth.vl    .-elawsteiiratc ;   Transformation   of  into 

methyl   £-clwo»tenrate      181t 

Nitride  formation.     Discussion     71b,  109t 

White   point  :    Disooloratioll  of  .    Discussion      ...      180t 

Works  chemist  and  his  relation  to  buying;  The . 

Discussion     169n 

Morrill,  B.  N.,  and  Andes  Exploration  and  Smelting 
Corporation.       Tin;    Method    nnd   apparatus   fur 

•melting (P) 552a 

Morris.  E.  F.,  and  T.  N.  C.  Ncvill.     Antimony  pigment; 

Manufacture  of  rod (P) 313a 

Pigments;  Manufacture  of  white  antimony  oxide 

(P)        742a 

Morris,  F.    See  Crowcroft,  A 771a 

Morris,  H.  H.     Gold  compounds;  Chemistry  of  at 

high  tempcrnturcs  nnd  pressures     413a 

Morrison,  A.  C.     Oases,  e.g.,  air;  Method  of  liquefying 

(P)  654a 

Morrison,  D.     See  Cntlin,  G.  L.  242a 

Morrison,   W.      Storage  battery   plates;    Separators   for 

(P)  339a,  707a» 

Morrison,    W.    L.,    and    Electric    Reduction    Co.       Alkali 

metals  or  the  like ;  Process  for  producing (P)      466a 

Morrow,  C.  A.,  and  W.  R.  Fetzer.  Fibrin  hydiolyscd  in 
presence  of  ferric  chloride;  Nitrogen  distribu- 
tion of 279a 

Morse,   F.    L.      Hardness-testing   machine   (P)      226a 

Morse,  W.  F.,  and  S.  R.  Parry.     Mixing  machine  (P)  ...      497a 
Morson,  T.,  and  Son.    See  Roy,  C.  S.    ...    359a,  397a,  496a,  678a 
Morson,  T.  D.    Methyl  alcohol ;  Toxicity  of  in  rela- 
tion to  its   industrial   uses      26t,  31b 

Morterud.   J.  A.      Copper;    Process   for   tempering    and 

hardening  (P)  271a 

Moseley,  J.  F.,  and  E.  M'Cardell.    Insecticides   (P)     ...      604a 
Moser,  L.,  and  W.  Prioz.     Selenious  and  sclenic  acids; 

Volumetric  determination  of  730a 

Moses,  A.  S..  and  St.  Louis   Smelting  and  Refining  Co. 

Scotch  hearth  ;  Mechanically-operated (P)  ...      428a« 

See  Walker,  E.  C 94a 

Moses,  P.  R.     See  Beokett,  J.  S 56a 

Moskovits,  N.,  and  others.  Food;  Production  of  sub- 
stitute  highly   nitrogenous (P)  670a* 

Moskovits  Mur  es   Fin.    See  Moskovits,  N.  670a* 

Moss,    G.    L.      Sulphuric     acid     manufacture ;      Modern 

methods  of  53h,  68t 

Tar    fog    in    gas ;    Approximate   estimation    of . 

Discussion      37r 

Motherwell,  H.  A.  B.  Bismuth;  Colorimetric  determina- 
tion of  in  copper     ...       * 92a 

Motor  Petrol  Co.     See  Hall,  W.  A 330a 

-Mutt,  W,  U.    Refractory  materials;  Relative  volatilities 

of 698a 

and    National    Carbon    Co.        Lampblack    and    hydro- 
chloric acid ;  Process  of  manufacturing from 

natural  gas  (P)     313a 

Mottram,  G.  W.     Silica  and  other  refractory  bricks  made 

from   non-plastic   materials      393e,  696a 

Moulton.  Lord.     Speech  at  luncheon  in  honour  of  M.  P. 

Ecstner  410b 

Mouneyrat,  A.     Arsenobenzene  derivatives;  Preparation 

of  aqueous  solutions  of  (P)      222a 

Mount,  G.  Association  of  British  Chemical  Manu- 
facturers              175b 

Mower,  G.  A.,  and  F.  W.  II.  Williams.     Superphosphate; 

Apparatus,  fox  manufacture  of (P)    710a 

Moyor,  A.  W.      Furnace  (P)      400a 

Moyer,  J.  E.    See  McCormick,  O.  C 537a 

Muhlhacuser,  O.     Zinc  content  of  furnace  ashes 626a 

Zincc  muffles;  The  tempering  of  471a 

Zino  ores ;  Anthracite  as  a  reducing  agent  for  423a 

Zino  slaga  658a 

Muller,    A.       Gas-purification    masses ;    Examination    of 

spent  690a 

Muller,  A.  R.    Insulating  materials  from  pitch  ;  Electric 

- —  (P)         474a 

Muller,  E.    See  Von  Braun.  J 281a 

Mailer,  F.    Catalytic  substances ;  Manufacture  of  active 

(P)         767a 

Muller,   J.    See   Fichter,    F 731a 

Mueller,  P.     Drying  apparatus  for  paper  (P)     238a 

Mailer,  W.  J.,  and  J.  Koenigsberger.    Mineral  silicates; 

Munch,  E.    See  Badische  Anilin  und  Soda  Fabrik         ...  66a 

Hydrothermal  formation  of  621a 

Muhlert,  F.    Sulphur;  Separation  of from  gases  (P)  733a 

Muhlfeld.    J.    E.,   and    V.    Z.    Caracristi.     Furnaces   for 

combus+ion  of  pulverised  fuel  (P)     83a 

See  Caraoristi,  V.  Z 404a 


Sewage   sludge 


556a 

373a 

446a 

193a 

631a 
660a» 
552a* 
552a» 

503a 
421a 

251a 

186a 
238a 
210a 
317x 
740a 
617a 
614a 

749a 

501a 

328a« 


Muller,  0.  Cane  molasses;  Preparation,  properties,  and 
determination  of  unferinentablo  sugars  (glu'tose) 

Muller,  B.,  Soo.  Nouvcllo  des  Etablissements.  Graphite 
oruciblcs,  bricks,  and  other  refractory  articles 
having  graphite  as  a  base;  Baking  (PJ     ... 

Muller,  M.  Manganese;  Influence  of  impure  zino  oxide 
on  the  determination  of  

Mulloy,    G.    B.,    and    Armour   and    Co. 
treatment;  Activated  (P) 

Mummery,  W.   R.      Phosphates;  Gravimetric  estimation 

of  in    fertilisers      150b, 

Mundoy,  J.  G.  R.     Steel;  Annealing  high-speed  (P) 

Municr,   J.,  ct  Cie.    Blast-furnuoe    skips    (P)      

Elevators  for  blast-furnaces,  kilns,   or  the   like   (P) 

Munn,  W.  F.  Acetic  acid;  Determination  of by  dis- 
tillation with  phosphorio  acid            

Murakami,  T.    See  Honda,  K 

Murdock,  H.  U.,  and  Rubber  Regenerating  Co.  Rubber; 
Process  of  reolaiming (P)  

Murphy,  D.  H.,  and  American  Conduit  Manufacturing 
Co.     Conduit  for  eleotrio  wires  (P)  

Murphy,  F.     See  Wilson,  J.  M.  

Murray,  G.     See  Hamilton,   E.  H 

Murray,  J.  A.    Fertilisers;  Vuluation  of  

Murray,  J.  B.     Electrio  welding  (P)  

Murray,  T.  E.     Crude-oil  still  (P)      

Muse,  J.  B.    Heating  and  drying  apparatus  (P) 

Myddleton,  W.  W.  p-Hydroxyphenvlarsinic  acid  ;  Manu- 
facture of  (P)         ...  f 

Myhill,  A.  R.  Speoific  gravity  of  viscous  tar.  etc. : 
Determining  at  different   temperatures 

Myrens  Verksted,  A.  S.  Drying  fish,  meat,  fruit  and 
the  like  by  vaouum   (P)         280a, 


N 


Naaml.    Vennoots.    Hollandsche    Proteine    Maatschappij. 

See  Wennagel,  T.  S 663a 

Naaml.  Vennoots.  Industrieclc  Mantschappij  vorheen 
Noury  and  Van  der  Lande.    See  under  Noury. 

N.V.  Nederlandsche  Gist-  en  Spiritusfabriek,  and  H.  G. 
Monkhorst.  Porous  masses  and  objects ;  Pre- 
paration of  (PJ      373a 

Naml.  Vennoots"hap  Neo-Cellulose  Maatschappij.  See 
under  Neo-Cellulose. 

Naaml,    Vennoots.      Philips    Met  an  I    GloeilampenfnlirRk 

See  Filippo,   H 242a» 

See  Hamburger,   L 254a 

Naef.     Soluble  glass.     Discussion         67t 

Naefe,   E.    Woollen  goods;  Protecting  from  moths 

(P)        ...      409a 

Nag,  N.  C,  and  P.  Lai.     Alcohol;  Rapid  estimation  of 

in.  spirituous  liquors         290t 

Nagai,  N.    Local  anaesthetics;  Preparation  of  substances 

for  use  as  (P)         551a 

Nagaya,  S.     Bricks ;  Weathering  products  of  ...      207a 

Nagel,  G.  W.,  and  others.    Cloths;  Method  and  apparatus 

for  removing  oils,   fate,    and   greases   from   

(P)        257a 

Nagel.  Evaporation  in  the  chemical  industry.  Dis- 
cussion.        177t 

Nagelvoort,  A.,  and  Virginia  Haloid  Co.  Separating 
solids  of  different  specific   gravities ;   Process  of 

(P)         1a 

Separating  solids  of  different  specific  gravities  ;  Re- 
covering liquids  used  for  (P) 1a 

Nakata,   T.      Mercerisation   of   cotton   yarn   by  caustic 

soda  lye         203a 

Nakatogawa,  S.     Fatty  oils  of  red  salmon  and  "  abura- 

garei  "  and  liver  oil  of  "  chd-no-fuye  " 707a 

Namias,    R.      Cotton   cellulose;    Nitration    of   and 

influence   of    prolonged    bleaching   on   its    trans- 
formation  into   dinitrocellulose         167a 

Napier,  C,  and  Napier  Saw-works,  Inc.    Heat  treatment 

of  metal  objects  (P)        473a 

Napier  Saw-works,  Inc.     See  Napier,  l 473a 

Narian,  R.    Oxidases;  Presence  and  functions  of in 

the  sugar  cane        194b,  632a 

Nasmith,   G.  G.,   and   G.    P,   McKny.      Sewage   sludge; 

Fertilising  value  of  activated 384a 

Nathan,  F.  L.,  and  others.     Explosives;  Manufacture  of 

gelatinised  propellant  (P)         784a* 

Nathan,  J.   H.      Flux   for  brazing  cast  iron  and  other 

metals  (P;     127a 

See  Figgins,  A.  660a- 

Nathan,  L.     Beer;  Brewing  (P)  780a» 

Carbonic  aoid  ;  Apparatus  for  cleaning  (PI     ...      546v* 

D 


50 


JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


Nathan  Institut  A.-G.  Beer  rich  in  protein ;  Pro- 
duction of  (P)         

Nath<5,  F.     Impregnating  material  for  leather,  leather 

substitute,  fabrics,  &c. ;  Manufacture  of  an  

(P)        

Nathusiu9,  H.      Electrio  furnace   (P)  474a*, 

Electrode  for  use  in  electrio  furnaces  and  for  other 

purposes  (PJ  

Zinc;  Electrothermal  production  of  

National  Automatic  Refrigerator  Co.     See  Keves,  F.  G. 

1424,  261a, 

National  Carbon  Co.     Sec  Benner,  R.  C 

See  Burns,  D 

See  Chase,  W.  S 

See  Ellis,  C 593a,  6614,  6614, 

See   French,   H.    F 

See  Holmes,   M.   E 311a, 

See  Loveman,  W.  R 

See  Moore,  W.  C 

See  Mott,  W.  R T 

See  Spenoer,  T.  

National  Gum  and  Mica  Co.     See  Alexander,  W. 
National  Sanitary  Service  Co.    Fats;  Apparatus  for  and 

method  of  recovering  (P)         

Natural  Color  Pictures  Co.    See  Fox,  W.  F 

Navarre,    B.    A.       Paper ;    Apparatus    for    regenerating 

old  (PJ  

Nawiasky,  P.    See  Badischo  Anilin  und   Soda  Fabrik 

1454*, 
Naylor,  G.  W.  and  J.  F.     Sewage;  Tanks  for  purifica- 
tion of  (P)     

Naylor,  J.  F.     See  Naylor,  G.  W 

Neate,  P.  J.     Anemometry ;  Hot  wire  .    Discussion 

Cottonseed  products.    Discussion 

Neher,  0.,  &  Co.,  and  O.  Nydegger.  Potassium  per- 
sulphate; Electrolytic  manufacture  of  (P) 

Neidig,  R.  E.    Silage  made  from  various  crops ;  Acidity 

of  

Neill,  A.  J.    See  Furse,  A.  D 

Neill,   M.   H.      Biological   products ;    Effects   of    certain 

substances  on  organisms  found  in  

Biological  products;  Preservatives  of  

Neller,  J.  R.  Soil  organisms;  Correlation  between  the 
production  of  carbon  dioxide  and  the  accumula- 
tion of  ammonia  by 

Nelson,  J.     Hydrocarbon  oils  and  the  like ;  Process  and 

apparatus  for  cracking  (PJ      

Hydrocarbon  oils  and  spirits;  Refining  (P) 

Nelson,  V.  E.,  and  A.  J.  Beck.  Cabbage;  By-products  of 
the  fermentation  of  


PAGE 

3464 


384a 
593a* 

519a 
376a 

679a 
213a 
581a 
767a 
691a 
592a 
5934 
3394 
1864 
3134 

311A 

3864 

4754 
2244 

462a* 

408a* 

72a 

72a 

169t 

1221 

58U 

7124 
3604* 

7144 
7144 


Neo-Cellulose  Maatschappij,  Naaml.  Tennootschap.  See 
Werst.  J.  J 

Neresheimer,  C.     See  Badische  Anilin  und  Soda  Fabrik 

Nesbitt,  C.  E.,  and  M.  L.  Bell.  Refraotory  bricks ;  Test- 
ing and  inspection  of  

Nestell,  R.  J.,  and  International  Precipitation  Co. 
Cement-kiln  dust ;  Increasing  the  solubility  of 
the  potassium  content  of  (P)     

Neuberg,   C.      Alcoholic   fermentation ;    Relationship  of 

aldehydes  to  and  the  co-ferment  of  yeast    ... 

and  E.  Reinfurth.  Alcoholic  fermentation;  Arrest 
of in  the  aldehyde  stage.  Experimental  con- 
firmation of  the  acetaldehyde  pyruvic  acid 
theoiy  

Neumann,  B.    Lime-alumina-silica ;  The  system  and 

its  relations  to  blast-furnace  slags  and  Portland 
cement  

Neumann,  R.  Distillation  of  mineral  oils,  tars,  &o. ; 
Process  for  (P)         

Neun,  D.  E.    See  Sherman,  H.  C 

Nevill,  T.  N.  C.    See  Morris,  E.  F 3134, 

Nevin,  M.,  and  B.  Mann.  Cresol;  Preparation  of  a 
preservative  from  

Newberry,  S.  B.  Refraotory  furnace  lining  and  process 
of  making  it  (P) 

Newbery,  E.  Electrical  conductivity ;  Determination 
of  

Newcomb,  E.  L.,  and  C.  H.  Rogers.    Digitalis;  Relative 

activity  of  separated  portions  of  

See  Rogers,  0.  H 

Newcomb,  H.  A.,  and  Westinghouse  Eleotric  and  Manu- 
facturing Co.     Electrio  welding  prooess   (P) 

New  Delaville  Spelter  Co.,  and  E.  H.  Shortman,  jun. 
Zinc;   Extraction  of  (P)  ' 

New  Jersey  Testing  Laboratories.    See  Ellis,  C 

New  Jersey  Zinc  Co.,  and  others.    Gas  filtering  apparatus 

(P)        ...        ... 

See  Fiske,    C 

See  Nitchie,  0.  C 

See   Rigg,    G 

See  Singmaster,  J.  A 
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483a 
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636.1* 
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622a 
557a 

667a 

770a 
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62a 
310a 
340a 
251a 
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237i 

548a 
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293a 
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181a 

216a* 

644a* 
369a 


Newlands,  A.  Water  power  in  Great  Britain,  with 
speoial  reference  to  Scotland 

Newman,  A.  B.,  and  Metallurgical  Co.  of  America.  Ores; 
Process  of  roasting (P)     

Newman,  H.  S.  Quaternary  pottery  mixtures;  Graphio 
determination  of  

Newman,  W.  L.,  jun.    See  Nagel,  G.  W 

Newnam,  W.  E.  Scotch-hearth  lead  smelting ; 
Mechanical  

New  Process  Gasoline  Co.    See  McKee,  R.  H 

New  Process  Oil  Co.    See  Seeger,  R 

New  York  Belting  and  Packing  Co.  See  Ostromislen- 
sky,  I 

Niagara  Alkali  Co.    See  MaoMillan,  J.  R 

Niblock,    F.       Rubber    or    like   material ;    Machines    for 

treatment  of  scrap  ,  known  as  scrap  washers 

(P)        

Nicholas,  A.  M.  Separating  liquids  from  solids;  Process 
and  apparatus  for  (PJ      497a, 

Nichols,  B.  G.     See  Turner,  W.  D 

Nichols,  J.  B.  Isomers ;  Limits  of  accuracy  of  Holle- 
man's  method  of  determining  the  composition  of 

a  mixture  of  two  or  three  .     Application  to 

the  nitranilines       

Nichols,  R.  P.     .See  Browne,  A.  W 

Nichols,  W.  H.     Perkin  medal  presentation  proceedings 

Nichols  Copper  Co.     See  Stout,  H.  H 

Nicholson,  A.  See  Alldays  and  Onions  Pneumatio 
Engineering  Co 

Nicol,  J.    See  Rule.  T.  E.  

Nicolardot,   P.,  and   J.   Boudet.       Detonator  compounds 

containing  mercury  fulminate ;  "Analysis  of  

Mercury  fulminate ;  Detection  and  determination  of 

free  meroury   in  

Platinum;     Replacement     of     in     electrolytic 

apparatus       

and  J.  Koenig.     Silica;  Filtration  of  in  analysis 

Silicon ;  Determination  of  in  ferrosilicon 

and    P.    J.    Masson.        Lubricating    oils ;    Dubrisay's 
method  of  testing  viscosity  of 

Nielsen,  C.    See  Burdick,  A.  S.  

Nielsen,  H.,  and  J.  R.  Garrow.  Stoneware;  Standardisa- 
tion of  chemical  57a, 

Nielsen,  N.  D.     Agitators  (Pj     

Milk  and  the  like;  Process  of  treating  (PJ     ... 

Milk;  Process  of  treating  (P)         

Mixing  or  stirring   means   (P)      

Nietz,  A.  H.,  and  K.  Huse.  Photographic  intensifica- 
tion;   Sensitometry^  of  

Sepia  tones  by  direct  development         

Nihoul,  E.     Skins ;  Conservation  of  by  desiccation 

Nitchie,  C.  C,  and  New  Jersey  Zinc  Co.  Metals ;  Process 
of  extracting  from  ores,  &c.   <P) 

Nitzsche.  Calcium  aluminium  sulphate;  Destruction  of 
concrete  by  

Nobel's  Explosives  Co.,  Ltd.     See  Nathan,  F.  L. 

Noble,  G.  L.,  and  Armour  and  Co.  Sewage  sludge  treat- 
ment; Activated  (P)        

Noerdlinger,  H.,  Chem.  Fabr.  Flbrsheim.  Nitro  com- 
pounds of  phenols;  Non-explosive  disinfectants 
and  preservatives  containing  (P)       

Nolan,   O.  L.     See  Osborne,   T.  B 134a 

Noll,  H.     Water;  Softening  of  by  the  lime-sodium 

carbonate  and  lime-sodium   hydroxide   processes 

Nomura,  H.    Ginger;  Pungent  principles  of 

Zingiberone  (methyl  3-methoxy-4-hydroxyphenylethyl 

ketone) ;  Method  of  preparing  (P)     

and  F.   Nozawa.    Phenolic  ketones;   Synthesis  of  ■ 

and  their  tastes     

Norddeutsche  Praparaten-Fabr.  Heydorn  u.  Biegel.  See 
under  Heydorn. 

Norris,   R.   S.,   and   A.   Brodie.      Molasses ;    Gravimetric 

determination  of  reducing  sugars  in  386a 

Norris,  W.  J.  Pulp  and  other  material ;  Process  for 
expressing  liquids  and  forming  articles  from  — — 
(P)        6i« 

Norsk     Elektrisk     Metalindustri     Aktieselskap.        Zino 

powder ;   Method  of  converting  into  liquid 

zinc    (P)  271a,  519a* 

Zino  vapours;  Condensers  for  (P)  154.4 

Norsk  Hydro-Elektrisk  Kvaelstofaktieselskab.  Am- 
monium nitrate;  Treatment  of (P)    556.4 

Nitrio  acid;  Concentration  of  (P)  4664 

Phosphatio    fertiliser    containing     nitrogen;     Manu- 
facture of  a /P)     ...  315a 

See  Bergve,   E.  385a,  622a 

See  Blom,   R 242a* 

See  Edwin,  E 381a 

See  Hansen,   E 566a* 


2344 
25a 
73t 

552a 

519a* 

1184* 

673a 

718a 

750a 
151a 
151a 

499a 
603a 

207a 

497a 
6694 
6694 
678a 

224a 

21a 

341a 

310a 

734a 
784a* 


3484 
2204 


483a 
606a 


3»9a 
606a 
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Norsk*   Aktiesclskab   for   Elektrokemisk   Industri   Nor^k 
Industri- Hypotek  bank.        Aluiuinium    compounds 

poor  io  iron;  Manufacture  of  (P)     466a 

Carbon  electrodes;  Manufacture  of (P)    ...     429a,  661i 

Titanio      acid      pigments      resistant      to      ohtfmioa] 

and  phntoal   ageaeiaii    Preparation  of (P)      383a 

Titanio  acid;  Production  of  (P)     301a 

Titanium  compounds  ;  Manufacture  of  pigments  from 

(P)  250a 

Titanium  dioxide  pigment*;  Manufacture  of  white  or 

light  coloured (P) 520a 

See   Bern,   M 242a 

North,  C.  O.    Gasoline;  Solvent 3a 

North,  H.  B.,  and  J.  C.  Thomson.    Thionyl  and  sulphury! 

ohlorides ;     Action     of     on     sulphur     and 

phosphorus 370a 

North  Kommandit-Gcs.,  Dr.    Gas  producer  with  arrange- 
ment for  removing  coke  (PJ     457a 

North  Lincolnshire  Iron  Co.     See  British  Cyanides  Co.        88a 
Norton,   F.   E.,  and  Jefferies-N'orton   Corporation.       Re- 
frigeration; Process  of  (P)      401a- 

Norton  Co.     See  Saunders,  L.   E.         31*.  418a,  419a,  545a,  547a 

See   White,   R.   H 545a 

Nosi,  J.     See  Chikashigi,   M 153a 

Noury   and    Van    dor    Lande,    Naaml.    Vennoots.    Indus- 
trieelo  Maatsohappij  vorheen.    Meal  or  flour  and 

milling  products  ;   Process  for  treating  (P)        71a 

Noyes,  H.  A.,  and  C.  O.  Cromer.     Legume  inoculation; 

Tests  of  commercial  cultures  for  777a 

and    L.    Yoder.    Carbon    dioxide    gas    in    relation    to 

soil  acidity  changes         252a 

Noyes,  W.  A.,  and  G.  S.  Skinner.     Fractional  distillation 

under  diminished   pressure;    Apparatus   for  40a 

Noxawa,  F.     See  Nomura,  H 606a 

Nukada,  T.     Proteid  silver;  Preparation  of (P)     ...      607a 

Nydegger,  O.    See  Neher,  0.,  &  Co 581a 


Oakden,    W.    L.       Acid  resisting    iron    and    its    uses     in 

chemical  plant.     Discussion     90t 

Oakee,  F.  J.     Pigments;  Process  of  making (P)     ...        65a 

and  8.  O.  Dillon.    Dyeing  process  (P)     544a 

Oberfell.  G.  G.    Gasoline;  Testing  natural  gas  for  23lA 

and  Outers.     Amyl  acetate;    Separation   of   from 

ohlorohydroearbons    (P)  783a 

Oberhoffer,  P.    Copper;  Estimation  of  oxygen  in ...      376a 

Copper;  Influence  of  the  temperature  of  rolling,  the 
amount  of  work,  and  nnnealing  on  some  pro- 
perties of  - — -         375a 

Oberschlesische     Eisenbnhn-Be<I:irfs-A.-G.       Slag;     Pro- 
duction of  a  dense  sandy  product  from  (P)      337a 

O'Brien,   J.   M.     Fuel  suitable  for  use  in  internal  com- 
bustion engines;  Production  of  liquid (P)  ...        49a 

O'Brien,  J.  O.    See  Thornton,  J.  E 351a* 

Obser,  A.     Leather;  Manufacture  of  (P)      709a 

O'Connell,  P.     See  Ryan,  H.     763a 

Odell,  G.  H.    See  De  Nagy,  D 120a« 

Odorless  Fertilizer  Manufacturing  Co.    See  Zilk,  J.  E.    56a,  67a 
Oelsner,   A.     Nitrites  and  nitrates   in  mixtures;  Deter- 
mination of  689a 

Oelsner,  K.    See  Semmler,  F.  W 137a 

Oelwerke  Stern  Sonncborn  A.-G.     See  Heller,  H.  ...      634a» 

Oesohgcr,  W.  J.,  and  Parker  Rust  Proof  Co.  of  America. 

Iron    and    steel ;    Process    for    rust-proofing   

(P)        184a,  184a 

Offenhauser,  C.     Dryer  and  evaporator  (P)  46a 

Ogilvie,  J.    See  Boon,   A.   A 636a 

Ogilvie,    J.   P.      Sugar;    Report  on  experiments    investi- 
gating  Weinrich's    dry   lime   process   of   making 

white  16a 

and  J.   H.  Lindfleld.    Sugar  products;   Determination 

of  the  ash  of  cane  and  beet  254a 

OgiWy,   D.    J.       Carbon-pigment    base    and    process    of 

making   it    (P)        520a 

R«sins,  oleo-resins,  oils,  and  turpentines  ;  Process  of 

extracting from  resinous  woods  (P)    433a 

Ogle,   T.      Drying   hanks  or   warps   of  yarn,   woven   or 
felted    fabrics,    leather,    and    fibrous    materials; 

Machinery  for  (P)  461a 

Ohio  Fuel  Supply  Co.     See  Oberfell,  G.  G.  783a 

Ohlmer,   F.      Lead  and /or  zinc;  Continuous  process   for 

recovering from  ores  or  slag  (P)       551a 

Ohlson,  H.    See  Euler,  H 162a 

Ohtani,  G.     See  Tanai,   T 84a 

Oka,  M.     Japan;  Chemical  industry  in  13b 

Okada,    T.       See   Ensuiko    Seito   Takushoku    Eabushiki 

Kaisha  599a 

Okataki,  U.,  and  H.  E.  Ridings.     Paper-making;  Com- 
position or  pulp  for (P)    764a 


Ol under,  A.  H.     See  Lostumo,  J.  F 

Oldershaw,  A.  W.     Basic  slags;  Effects  of  various  

on  yield  of  grass 

Oliver,    F.    W,       Paper-making ;    New    sources    of    raw 

material    for   

Olivier,  H.  YuK-anisntiun  of  rubber  and  similar  sub- 
stances (P) 

Olivier,   S.   C.   J.      «-Chlorobenzeucdisulphonic   acid   and 

somo  of  its  derivatives 

Nitro  compounds;  Reaction  of  aromatic  

Olle,  A.  D.     Sulphurio  acid;  Action  of  dilute  upon 

a  common  glass  carboy  

Olsvliewsky.    A.        Artificial    stone ;    Production    of    

from   filling   material   and    asphalt    (P)'     

Briquetting  coarse  materials,   which   later  have  to  he 

burned,  with  clay  (P)     

Olson,  H.  M.,  and  L'elite  Products  Co.  Plaster  com- 
position ;  Manufacture  of  (Pj     

Olsson,  Z.,  and  A.  Rust-Oppenheim.  Carbon  dioxide  in 
Sue-gases. ;      Apparatus      for     determining      the 

quantity  of (P)        

Oltmans,  J.     Hydrocarbons;  Process  and  apparatus  for 

obtaining  lower  from  higher  (P)         

Olver,  A.  W..  and  Carborundum  Co.    Refractory  ceramio 

article;  Manufacture  of  (P)     

Oman,  E.     Azo  colouring  matters ;  Manufacture  of  

from  ligninsulphonio  acid  or  its  salts   (P)       407a, 

Azo   colouring    matters ;    Preparation    of    from 

lignonsulphonic  acid  or  its  salts  (P)         

Ligninsulphonio  acids  or  its   salts;  Method   of  pre- 
paring nitroso  compounds  from  (P) 

Ligninsulphonio  acids  or  their  salts  ;  Method  of  pre- 
paring nitro  compounds  from  (P)     

Lignonesulphonio   aoid   or   its  salts ;   Preparation  of 

nitroso  compounds  from  (P)      

Lignonsulphonic  acids  or  their  salts;  Method  of  pre- 
paring nitro  compounds  from  (P)     

Sulphite-eellulose  waste  liquor  ;  Concentration  of 

Sulphite-cellulose  waste  lye ;   Method  of  treating  to 

make  it  suitable  for  further  treatment   (P) 
Sulphite-cellulose    waste    liquors ;     Method    of     pre- 
paring   hydroxylignin    and    hydroxy lignon    from 

lignin*  and  lignon-sulphonates  in  (P) 

Sulphite-cellulose    waste    lye;    Method    of     treating 

ligninsulphonates  prepared  from so  that  they 

may  be  dried  without  decomposition  (P) 

Omeliansky,  V.  L.     Nitrogen-fixing  bacteria ;  Physiology 

and  biology  of  

O'Neill,  P.,  and  A.  G.  Perkin.  Colouring  matters  of 
camwood,  barwood,  and  sanderswood  and  of  St. 

John's   wort  

Onodera,  I.    Formic,  acetic,  and  lactic  acids;  Separation 

Oppenheim,   S.  R.     Kelp-dryer   (P)      

Orange,  J.  A.,  and  General  Electric  Co.  Electric  incan- 
descence  lamp    (P)  

Ordidge,  R.  E.     See  Whiteinch  Galvanizing  Co. 

Ore,  E.     Ammonia,  or  its  salts;  Manufacture  of  by 

the  direct   recovery  process    (P)      405a, 

Coke-ovens  (P)     

Orndorff,  W.  R.,  and  W.  A.  Adamsou.  o-2'.4'-Dihydroxy- 
benzoyltetraohlorobenzoic  acid  and  2.3.4-tri- 
chloro-6-hydroxyxanthone-l-carboxylic  acid  and 
some  of  their  derivatives  

Orr,  C,  and  General  Electric  Co.  Refrigerating 
machine;   Rotary  (P)      

Orthmann,  A.  C.    See  Levi,  L.  E 

Osaka,  T.,  and  R.  Hara.  Lead  acetate;  Solubility  of 
in    water  

Osborne,  T.  B.,  and  L.  B.  Mendel.     Soya  beans;  Use  of 

as  food 

and  others.    Milk ;   New  constituents  of  .    A    new 

protein,   soluble   in   alcohol      

Milk;   Proteins  of  cow's  

Milk   as  source  of   water-soluble  vitamin©      

Nutritive   factors   in   plant  tissues.      Protein   factor 
in  seeds  of  cereals 

Osgood,  F.  D.     See  Fieldner,  A.  C 

O'Shaughnessy,  F.  R.  Works  chemist  and  his  relation 
to  buying;  The  .    Discussion     

Osowski,  F.  A.    Gas  Electrolytic  process  of  making 

<P)         

Ost,  H.     Cork  slabs  from  oork  waste  

Silk,    artificial ;    Formation    of    the    thread    in    the 
spinning  of  

Osterberg,  A.  E.,  and  E.  C.  Kendall.  Cyanamide;  Pre- 
paration of  

Ostrumislenski,  I.,  and  New  York  Belting  and  Packing 
Co.    Vulcanising  rubber;  Process  for (P)  ... 

Ostwald.     Ultra-filters;    New  and  simple  

Osugi.  S.     See  Rice,  F.  E 

Otterdahl,  E.  F.    See  Carlson,  O.  B 

Ovitz,  F.  K.    Coking  of  Illinois  coals  

See   Kreisinger,   H 

See  Porter,  H.  C 
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15a 

246r 

216a* 

762a 

201  a 

122a 
337a 
336a 

91a 

286a 

295a 
585a 
573a 
541a. 
146* 
12lA 
461a 

121a 

409a 

461a 

121a 

121a 
159a 

235a 

715a 
415a 

762a 
94a 

458a« 
616a 


620a 

614a 
555a 

147a 

105a 

220a 
134a 
525a 

526a 
567a 

169b 

311a 

409a 

542a 

107a 

66a 
390a 
666a 
718a 
568a 
328a 
615a 
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Owen,    I.     Annual    Meeting-    proceedings 
Owens,  J.  B.    Tunnel  kiln  (P) 


PAGE 

203t,  212t 
...      124a 


Tunnel-kilns;  Method  and.  means  for  balancing 
draught  in  (P)         

Owenfl,  J.  S.  Atmospheric  pollution ;  Methods  adopted 
and  results  obtained  by  Advisory  Committee 
on  

Owens,  M.  J.,  and  Toledo  Glass  Co.  Gas  producers ; 
Charging  and  poking  mechanism  for (P)     ... 


Paal,  C,  and  W.  Hartmann.  Catalysts ;  Influence  of 
foreign  substances  on  activity  of  .  Experi- 
ments  with   palladium   hydrosol   in   presence   of 

mercury  and  mercuric  oxide 

Catalysts;     Influence  of  poisons  on  the  activity  of 

.      Experiments   with  palladium  hydrosol  in 

presence  of  hydroxides  of  iron,  copper,  and  zino 

Pacchioni  and  Bbhm.     Peat  and  wood ;  Use  of  for 

gas  making 

Pacific  Coast  Borax  Co.     See  Faulkner,  H.  W 

Pacific  Commercial  Co.    See  Pierce,  J.  L 

Pacific  Evaporator  Co.     Drying  apparatus  (P)     

Evaporated    apples    and    method    of    preparing    the 

same    (P)         

Evaporated  fruit  and  method  of  preparing  the  same 

(P)         

Evaporated  vegetable  products  and  method  of  pre- 
paring the  same    (P)      

See  King,  R.  W 

Pacific  Foundry  Co.    See  Landers,  W.  H 

Pacini,  A.  J.  P.,  and  D.  W.  Russell.  Milk;  Colori- 
metric  determination  of  lactose  in  

Pacz,  A.,  and  General  Electric  Co.  Tungsten  wire ; 
Process  of  treating (P)     

Paige,  F.  O.,  and  Paige  and  Jones  Chemical  Co.  Zinc 
compound  for  treating  boiler  feed  water  (Pi     ... 

Paige  and  Jones  Chemical  Co.    See  Paige,  F.  O 

Palen,  W.  D.,  and  Philadelphia  Textile  Machinerv  Co. 
Dryer    (P)       *       ... 

Palet,  L.  P.  J.  Alkalis ;  Use  of  different in  quanti- 
tative analysis        

Selenium  in  sulphuric  acid ;  Detection  of  

Palkin,   S.      Aluminium;    Separation  of  from  iron 

by  means  of  ether  

Potassium  guaiacolsulphonate ;  Identification  and 
determination  of  

Palmer.    C.    S.       Natural-gas    substitute;    Process    and 

apparatus  for  making  water-gas  as  (P) 

Secondary  storage  battery  and  method  of  making 
the   same    (P)  

Palmer,  L.  M.    See  Zimmerman,  A 

Palmer,  R.  C.  Distillation  of  birch;  Effect  of  incom- 
plete distillation  on  yield  of  products  in  destruc- 

Distillation  of  hard  woods;  Effect  of  catalysts,  e.g., 
phosphoric  acid,  on  yield  of  products  in 
destructive  

Wood;  Destructive  distillation  of  (P)      ...      295a, 

and  H.  Cloukey.  Distillation  of  hard  wood;  Influence 
of  moisture  on  yield  of  products  in 
destructive  

Palmer,  W.  J.  Paint  and  varnish  industry;  Necessity 
for  standardised  testing  of  raw  materials  for 

Palmer,  W.  W.  Hiemoglobin ;  Colorimetric  estimation  of 
in  blood  

See  Johnson, 


768a 


134b 
569a 


579a 

248b 
580a 
197a 
46a 

634a* 

634a* 

634a* 

320a 

272a 

525a 

773a« 

321a 

321a 


167a 
147a 

22a 

635a 

500a 

156a 
206a 


294a 

540a 


294a 

279b 

135a 

673a* 

780a 


Palmer-Perchlorate  Powder  Co.  of  Canada. 
F.    G.    L 

Panchaud,  L.(  and  E.  Auerbach.  Lactose  in  milk;  Re- 
fractometric  determination  of 

Pannwitz,  P.,  and  A.  Boythien.  Perka-glycerol  (potas- 
sium lactate  solution),  a  glycerin  substitute     ... 

Paramor,  J.,  and  others.    Straining  pulp  and  the  like  (P) 
See   Watford   Engineering   Works  

Paramount  Safety  Paper  Co.     See  Schmidt,  E.  E. 

Parke,  DaviB,  and  Co.,  and  L.  Thorp.    Anaesthetic  bodies 

(P)         

and  others.    Anaesthetic  bodies  (P)            ...  167a*,  193\* 
See  Aldrich,    T.  B 

Parker,  C.  E..  and  R.  S.  Hiltner.  Citral;  Modification 
of  Hiltner  method  for  determining 

Parker,  D.  H.     See  Gilbert,  J.  W 

Parker,  G.  D.    Drying  apparatus  for  fruit  (P)     

Parker,  H.  0.,  and  H.  C.  Brill.     Coconut  oil;  Methods 

for  production  of  pure  97a 

See  Brill.  H.  C 97a,  97a 

Parker,  L.  H.     Reactions  between  solid  substances        ...      369a 

Parker,  M.  A.    Canadian  chemists;  Organisation  of 274b 

Parker,  R.  B.,  and  Semet-Solvay  Co.  Light  oils;  Re- 
covering    from  gas  (P)      177a 


410a* 
652a» 

575a 


193a* 
225a* 

560a 

635a 
659a 
256a 


Parker,  T.  H.    Centrifugal  separator  (P)     

Parker-Russell    Mining    and    Manufacturing    Co.        See 

Russell,   S.   B 

Parker  Rust  Proof  Co.  of  America.    See  Oeschger,  W.  J. 

Parkert,  0.    Glass;  Polishing  by  means  of  acids  ... 

Parkes,    A.    E.       Butter  and   margarine;    Detection   of 

artificial  colouring  matters  in  

Yalenta  tests   of   fatty   oils ;     Modified     acetic   acid 

reagent  for  •      ... 

Parkhurst,    J.   P.      Steels;    Effect  of   annealing   on   the 

electrical  resistance  of  hardened  carbon  

Parkin,  W.   M.       Water  containing  sulphuric  acid  and 

iron  salts ;  Method  of  treating and  obtaining 

a  pigment   (PJ        

See  Hoffman,  A.   F 

Parmelee,  J.  G.    Cyaniding  flotation  concentrate 

Parr,  S.  W.     Calorimeter;  Adiabatio  (PJ     

Parravano,    N.      Alloys;    Theoretical   and  experimental 

researches   on   metallic   ... 

Parrish,  P.     Ammonia  liquor;  Commercial  concentrated 

.     Discussion 

Ammonia  liquor ;  Manufacture  of  concentrated  

Ammonia  liquor;  Sources  of  loss  during  manufacture 

of  concentrated  .     Discussion     

Coal  gas ;  Liquid   purification  of,  and   simultaneous 

recovery  of  sulphur  and  ammonia  from 

Nitre  cake  ;  Use  of in  manufacture  of  ammonium 

sulphate  

Parry,  S.  R.     See  Morse,  W.  F.  

Parsons,  C.   A.     Diamond;   Formation  of  ...      174r, 

and    A.  H.  Law.    Moisture;  Means    for   detecting   or 

measuring   (P)         

Parsons,  C.  S.     See  Gilmore,  R.  E 

Parsons,    J.   H..    and    W.    H.    Savery.     Wood;    Apparatus 

for  impregnating  (P)      

Fartanen,  I.    Zinc;  Electrolytic  method  of  smelting  

(P)         

Partington,  E.     Paper-making  machines  (P)         

Paper-pulp;  Beating  or  grinding  of  (P) 

Partington,   J.   R.      "  Alkali   industry  "      

Ammonia;   Oxidation  of  

Paschall,  B.  S.  Tuberculosis,  leprosy,  and  other  dis- 
eases ;  Substance  for  treatment  of  and  pro- 
cess of  mixing  said  substance  (P)     

Passburg,   E.     Drying  grain  and  other  coarse  granular 

materials    (P)  '• 

Patentierte  Oelreinigungs-Fabrik  A.-G.  Lubricating  oils; 

Process  for  cleaning  waste (P)  

Paterson,  A.    See  Bowler,  L.  P.  

Paterson,  E.  A.     Binder  for  roads,  etc.,  and  process  for 

making  it   (P)  

Paterson,  J.  H.    Iron  oxide;  Relation  between  molecular 

structure  and  activity  towards  hydrogen  sulphide 

of Discussion         "      

Paterson,    S.   H.      Coke   as  fuel   for  the   blast   furnace. 

Discussion      

Paton,  J.     Pickling  iron  and  steel  plates  and  the  like; 

Machines  for  (P)     ■ 

Paton,  J.  D.     Smokeless  fuel,  oil,  and  gas;  Production 

Patten,  H.  E.,  and  G.  H.  Mains.  Carbonating  of  dis- 
tilled water 

Patterson,  A.  M.  "  German-English  dictionary  for 
chemists'''  

Patterson.  W.   H.      Nitride  formation;   Studies  in  . 

Discussion      ...        7lB 

Patterson.    Potash  industry  ;  Prospects  of  founding  a 

in  this  country.     Discussion     

Paul,  C.  F.(  jun.,  and  Spalding  By-Products  Co.  Oils, 
fats,  and  greases ;  Treatment  of  animal  and 
vegetable (P)  

Paul,  L.     Colophony;  Colloidal  nature  of  

Resin  soaps ;  Colloidal  nature  of  the  y-alkali  ... 

Paul,  L.  G.     Lime,  and  the  liming  of  soils.     Discussion 

Pawel,  G.  W.,  and  others.  Metals,  e.g.,  nickel  and 
copper;   Separation  of  (P)  

Payman,  W.     Explosion  ;   Dangers  of  with  inflam 

mable  liquids  and  vapours      

and    R.    V.    Wheeler.    Flame ;    Propagation    of    

through  tubes  of  small  diameter     
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214i 
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590a 
210a 
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246a 

323t 
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232t 

759a 

577a 
497a 
300a 

720a 
93a 

244a 

185a 
620a 
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255b 

537b 


Payman.    Rubber;  Oxidation  of  .     Discussion 

Payne,  T.     Hydrocarbon  oils;   Process  of  treating  

(P>        

Payne,  W.  P.,  and  L.  Candee  and  Co.    Rubber;  Method 

of  vulcanising (P) 

Pazourek,  J.    See  Votooek,  E 

Peachey,  S.  J.  Vulcanisation  of  rubber;  New  agents 
for  accelerating  the  and  method  of  pro- 
ducing them  (P) 


166a 
164a 

761a 

669a 

514a 

336t 
63t 
339a' 
195b 
320a 
272b 
109t 
229t 

432a 
130a 
215a 
189t 

705a 

407b 

568a 

60t 

682a 

433a 
751a 

216a 


and   M.  Leon.    Rubber;   Oxidation  of  ...  7b,  55t 

Peacock,    B.,    and    Larrowe    Construction    Co.       Barium 

oxide  and  hydroxide;  Process  of  making (P)      124a 


NAME  INDEX. 
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Peacock,  B.  A.,  and  Haslup  and  IVneoek,  Inc.    Potassium 

sulphate ;  Manufacture  of  (P)  767a 

See  Haslup.  K.  \l 507a.  767a,  772a 

-k.  t;      Paint  or  composition  and  process  of  manu- 
facturing same   (P)  65a 

Peacock,  S..  and  Bridgewater  chemical  Co.    Magnesium 

compounds;  Process  of  extracting from  mag- 

neeiam-beariiLg  rocks  (P)        123a 

and   Haslup  and    Paaoook,   Inc.     Klcctric   furnace  (P)      773a 

nded  solids  in  gases;  Process  of  removing  

196a 

Pearoe,  J.  A.     Flotation  process  and  apparatus  (PJ     ...      705a 
\.  ].     instillation  of  oarboniaable  mataiiala  (P)     727a 

Pearse,  L.     Packing  house  wastes;  Activated  sludge  and 

the  treatment  of  348a 

Peace,  C.  K.,  and  Tba  t'.  F.   Pease  Oo.    Paper  ;  Method 

and  apparatus  for  drying  coated  (PJ  ...       297a 

Pooac,  E.  1...  and  others.    Heat  interchanging  apparatus; 

Tubular (P)    289a 

Pease,  H.  D.    S<a  Spies,  V7.   V 651a 

Pease  Co.,  The  i  .  v.     Set  Pease,  0.  F 297a 

Pent  Coal,  Ltd.    See  Jenkins,  C.  D 400a 

Peck,  0.  L.,   and   The  Dorr  Co.     Proteids ;  Recovery  of 

for   manufacture   of   fertilisers   from    wast© 

hide-treating  liquors  (PJ  665a 

Peck,   8.   8.     Sugar  juice ;    Direct   filtration  of  olarifled 

cane using  kieselguhr      480a 

See  Lyon,  H.  L 133a 

Peoover,  P.    Sea  Smart,  B.  J 300t 

Fader,  A.     Obituary         235b 

Peel.  EL.  and  T.  F.  Shevels.    Coke-ovens;  Doors  for  

(Pi        405a« 

.  A.  F.     Glass  furnaces  (P)     418a 

Pegram,  G.  B.  Iodine  and  iodine  compounds,  e.g..  tetra- 
iodo-hexamethylenctetruniine  ;  Method  and  means 

for  applying  ■  (P)      223a 

See  Falk.  K.  G 670a 

Peile.  H.    Carbon  electrodes ;  Deleterious  effect  of  using 

saline  oil  coke  in  manufacture  of .    Discussion      123t 

Coal  ash  ;  Melting  point  of  .     Discussion  ...        17t 

Coko  as  fuel  for  the  blast  furnace.     Discussion         ...      63t 

Falter,  K.     Coke  oven  (P)  499a 

Fclikan,  K.     See  Wallach,  0 605a 

Pellet,  H.     Molasses;  Neutral  and   aoid  polarisation  of 

vinasses  from  beetroot  345a 

Saccharin  of  Peligot ;   Non-decomposition  of  in 

alcoholic  fermentation.     Some  optical  properties 

of  this  saccharin 219a 

Pember,  F.  K     See  Hartwcll,  B.  L 384a 

Pence,   F.   K.      Tile  ;   Effect  of  variation  of  pressure  in 

forming  of  dust-pressed  508a 

Pendlebury,  A.  Suspended  matter;  Means  for  maintain- 
ing  in  liquids  in  a  state  of  suspension  with- 
out precipitation,  e.g.,  in  water  softening  (P)  ...      256a 

Penhale,  J.,  and  W.  H.  Treloar.    Antimonial  and  arseni- 

oal  gold  ores;  Treatment  of  (P)        772a 

Pentecost.  8.  J.  Bleaching  end  dyeing  under  war  con- 
ditions;  Discussion  on  169R, 

Pemdotto,  A.    See  Bosio,  G 

Peratti,  R.,  and  V.  Riviera.  Banana  must;  Alcoholic 
fermentation  of  

Peregrin,  J.  B.     Reclaimed  rubbers;   Method  of   valua- 


tion of 
Perkin,  A.  G. 
Indigo  leaf 
onseion 

See  O'Neill, 


Hamatoxyhn  africanum 
Loss  of  indican  on  drying 

P.     '.'.'.        '.'.'.        '.'.'.        '.'.'.        '.'.'. 


Dis 


Perkin,  F.  M.  Ammonia  liquor;  Commercial  con- 
centrated   Discussion     

Carbonisation  of  coal;  Aspects  of  low  temperature 
.     Discussion     

Oil  and  colour  industry;  Need  of  standardisation  of 
methods  of  testing  in  the 

Oil ;  Production  of  from  mineral   sources 

Potash  industry;  Prospects  of  founding  a in  this 

country.       Discussion       

and  J.  West.  Distillation  of  carbonaceous  materials  ; 
Destructive   (PJ       

See  Craig,  E.  H.  C 93b, 

Perkins,  F.  G.,  and  Perkins  Glue  Co.  Glue;  Prooess  of 
making  from  starch  (PJ  

Perkins,  G.  A.     See  Pratt,  D.  S 

Perkins  Engineers,  Ltd.     See   Pointon.   J.   E 

Perkins  Glne  Co.    See  Perkins,  F.  G.  

See  Robinson,  C.  R 

Permutit  Co.     See  Duggan,  T.  R 

See  Kennicott,  C.  L 

See  Rudorf.   O.  

Perreur-Lloyd,  M..  and  M.  V.  Bailly.  Copper  and  other 
metals  ;  Electrolytic  production  of  (PJ 

Perrin.     Filicine  and  filicic  acid  ;  Determination  of  

in  extract  of  male  fern 


178t 
478a' 

524a 

159.1 
296a 

141t 
235a 

324t 

219t 

416k 
471k 

229t 

295a 
175a 

132a 

119a 

498a» 

132a 
599a 

670a 
604a 
415* 


Perry,    F.,    and    Metalloids,    Ltd.       Annealing    of    metal 

articles  ;  Scaling  and  (PJ  

Iron ;  Manufacture  of from  black  oxide  scalo  (PJ 

Perry,  W.  P.  Distilling  carbonaceous  matter;  Apparatus 
for  (PJ  

Perry  and  Co.   (Bow),  Ltd.    See  Smith,  H.  E 

Persoh,  P.  Solvents;  Recovery  by  condensation  of 
volatilised  (P)  

Perth  Aintioy  Chemical  Works.    See  Sohrimpc,  C.  F.     ... 

Pescutore,  A.  B.     Electrodes  for  arc  soldering  (PJ       628a, 

Peter,  A.  H.,  and  Royal  Baking  Powder  Co.  Baking 
powder  (P)     

Peterkin,   A.  G.      Phenol;   Synthetic  

Peters,  F.     Wood  ;  Composition  for  preserving  (PJ 

Peters,  Et,  Abrasives;  Distinction  between  different  — 
and  detection  of  carborundum  in  tlicm     

Petersen.  II.    Filling  material  for  reaction  towers,  wash- 

ing  towers,  and  the  like   (i'l  

Spraying  liquids;  Siphon  for  (PJ     

Stones  and  plates  ;  Production  of  artificial  con- 
taining cement    (PJ          

Peterson,  F  P.,  and  Consolidated  Liquid  Gas  Co.  Gas 
prooess  (PJ     

Petlnot,  N.  G.,  and  Unite,!  stoles  Alloys  Corporation. 
Alloy  of  iron,  titanium,   and  silicon,  and   process 

for  production   thereof    (P)      

Ferro-silicide ;    Manufacture    of    shaped    castings    of 

(PJ  

Iron  or  steel;  Motion!  of  treating  (P)     

Iron  sulphide;  Manufacture  of  (PJ     

Petit,  P.     Bacterium  tcrmo  in  wort  uud  beer        

Brewing  materials         

Yeast  as  foodstuff        

Petree,  C.  G.     See  Thomas,  N.  M 

Petrie,  W.,   and  Pctrie  Process  Co.     Tanning;;   Prooess 

of (PJ     

Petrie  Process  Co.     See  Petrie,  W 

Petry    und    Hecking     Ges.,    Maschinenfaljr.        Plaster; 

Burning  slow-setting  (PJ  

Petuel'sche    Terrain-Ges.    A.-G.      Refractory    produots ; 

Production  of  unfired  (P)         

Peynetti,   P.    See  Pouchain,  A.,   Stiibilimcnti  "  Biak  " 

378a,  473a, 
Pfaehler,  R.,  and  others.    Electric  furnace  for  produoing 

endothermic  gas  reactions  (PJ  

Pfanstiehl,  C.  A.,  and  Pfanstiehl  Co.     Furnace;  Eleotrio 

for  reduction  of  tungsten   (P)  

Furnace;  Electric  for  sintering  tungsten  (P)  ... 

Tungsten  ingots;  Apparatus  for  welding  (P)  ... 

Tungsten  ingots;   Process   f,,,-  welding  (P) 

Tungsten-reducing  electric  tube  furnace  (PJ 

Tungsten  triozide ;  Method  of  producing  finely- 
divided  (P)     

Pfanstiehl  Co.    Sec   Pfanstiehl,   C.   A. 

310a,  379a,  551a,  591a,  659a, 
Pfeiffer,   T.,   and   W.    Siinmermacher.      Dicyanodiamide ; 

Action  of  —     on  plant  growth        

Pflnnzenfaser   Patent   Ges.      Textile   fibres;    Process  for 

obtaining  from   plants  of  the  lupin   family 

(P)        "  ...        ...        ... 

Pflu^fclder,  R.  H.     Alcohol;  Removing  from  liquors 

(P)         ... 

Pfoser,   A.,  and  others.      Hot-blas't   furnaces ;   Operation 

of  chequer-brick  heaters  for  (P)         

Pfretzschner,  A.     Annealing  of  tools  with  sharp  edges 

(P)         ..        ... 

Philadelphia  Drying  Machine  Co.     See  Allsop,  T. 
Philadelphia  Textile  Machinery  Co.    See.  Ayres,  E    B 

See  Palen,   W.   D ...        

Philip,  A.     Lead  roofing ;  Corrosion  of  .     Discussion 

Philip,  J.  C.    Ammonia  liquor ;  Commercial  concentrated 

.     Discussion     

Philipp,  C.    See  Chem.  Fabr.  von  Hcyden  A.-G 

Philipp,  H.,  and  H.  Foersterling.    Cyanogen  compounds; 

Manufacture  of  (P)  

Philippon.     Silica  bricks  ;  Manufacture  of  

Phillips,   A.  H.      Vanadium;   Possible  source  of  in 

sedimentary  rocks 

Phillips,  i.  E.     Vapour-condensing  apparatus  (PJ 

Phillips,  P.  8.     See  Sowers,  L.  E 

Phillipson,   G.    A.      Coke-ovens;   Chemical   problems     at 

ammonia-recovery  plant  in  connection  with  

Picard,  H.  F.  K.    See  Sulman,  H.  L 

Pickuxd,  R.  H.     Cotton  sizing  an  empirical  process 

Pickard,    W.,    and   D.    R.    Dobson.      Oil-gas;    Apparatus 

for  producing (P)     

Pickl,  E.    See  Pickl,  P ...        "'        ™ 

Piekl,    P.   and   E.      Hard-rubber  substitute;    Method  of 

making  a  (P)  

Pickles,  A.     Colloidal  silver        " 

Pietet,  A.     i-Glncosan  ;  Conversion  of  into  dextrin 

and    J     Sarasin.    Cellulose    and    starch;    Distillation 
of  in  vacuo     
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104a 
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209a 
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Piedallu,   A.      Colouring   matter   of  the   glumes   of    the 

sweet  sorghum;  Industrial  application  of  the 

Piekarski,  A.    Nitrogen  in  animal  urine ;  Transformation 

and  conservation  of  

Pieraerts,  J.    Oil-yielding  plants  ;  African  :  "  sele," 

"  cocorico,"  and  Ximenia  amcricana  ...  •  •• 
Sanga-sanga   {Ricinodendron   africanum)  ;     Chemical 

study  of  nuts  of  

Pierce,    J.    L.,    and    Pacific    Commercial    Co.       Drying 

apparatus    (P)  

Pieroni,  A     Smokeless  powder  ;  Determination  of  acetone 

Pierson.  H.  L.     See  Briggs,  T.  E 

Pieters,  J.    Coke  or  the  like ;  Apparatus  for  discharging 

(P)         _,..  ••; 

Retorts  or  ovens ;   Apparatus  for  charging  vertical 

(P)  

Pike,  H.  A.    See  Stegmayer,  C 

Pike    E.  D.    Carbon  and  method  of  manufacturing  same 

(P)        

Pilcher,  E.  B.  British  Association  of  Chemists;  Dis- 
cussion on  proposed  formation  of  

and    F.     Butler-Jones.        "  Chemical    science ;     What 

industry  owes  to " 

Pillai,  N.  K.    Coconut  industry  in  Travancore     

Pinet,  A.,  and  A.  Debout.  Distillation  of  coal  for  manu- 
facture of  gas,  and  apparatus  therefor   (P)      ... 

Pinkenburg,  E.  Cooling  and  evaporating  liquors  con- 
taining potassium  salts ;  Apparatus  for  (P) 

Pinkhof.  J.  Chlorine;  Deteotion  of  small  quantities  of 
in  iodine  

Pinkus,  A.  Ionisation  of  gas  during  chemical  reaction, 
e.g.,  in  interaction  of  nitric  oxide  with  oxygen 
and  with  chlorine  

Pinnell.   W.   R.     See  Allen,   R.  M 

Pinnow,  J.  Saponification  of  citric  acid  esters  and  of 
glyoerides ;   Alkaline  

Pinsl,  H.     Sulphur;  Determination  of  in  iron  and 

steel      

Pintseh,  J.,  A.-G.  Crystalline  non-metallic  bodies;  Pro- 
duction of e.g.,  filaments  composed  of  a  solid 

solution  of  thoria  in  tungsten  for  incandescence 

electric   lamps    (P) ■•• 

Iron  articles;  Process  for  introducing  nitrogen  into 
(P)  

Piogey,  R.,  and  Piogey  et  Cie.    Plastic  non-inflammable 

and  odourless  material ;  Manufacture  of from 

gelatin  (P)     

Piogey  et  Cie.    See  Piogey,  R 

Pipereaut,  P..  and  Helbronner.  Sulphuric  acid;  Con- 
centration of  

Pirani,  S.  G.    Motor  fuels  and  light  paraffin  oils ;  Method 

of    obtaining    from     shale,     and     benzene, 

toluene,  and  solvent  naphtha  from  coal  (P) 

Pirrie.    Chemical  industries  and  the  war ;  Essential  

Pitt,  H.  H.  Glass  industry;  Some  notes  on  American 
practice   in   the 
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Pittsburgh  Coal  Washer  Co.    See  Llewellyn,  L 

Pittsburgh  Plate  Glass  Co.    See  Clause,  W.  L 

See  Kerr,  C.  H 

See  Sekinger,  J.  G ■■■ 

See  Slingluff,  H.  G 121* 

Pittsburgh  Rolls  Corporation.    See  McMillin,  0.  B 
Plante,    V.        Fabrio    dyeing    processes    using    organic 

solvents    (P)  

Plantinga,  P.     Coke  oven   (P) 

Piatt  Brcs.  and  Co.,  and  G.  L.  A.  R.  B.  Colin.    Electro- 
plating articles  or  pieces  having  hole9;  Apparatus 

for  (P)  552-* 

Plummer,  J.  K.     Potash;  Availability  of  in  some 

common  soil-forming  minerals,  and  effect  of  lime 

upon  potash  absorption  by  different  crops  ...      744a 

Soil  reaction ;    Studies   in  as  indicated  by   the 

hydrogen  electrode  1°9a 

Poch,    P.      Bismuth ;    Electro-analysis    of   without 

platinum  elctrodes  561a 

Poohin,  H.  S.    See  Pochin,  R.  F 339a» 

Pochin,  R.  F.   and  H.  S.     Screening  plant  for  metalli- 
ferous ores  and  other  substances  (P)         339a* 

Poetschke,  P.    Paper  article;  Reinforced  (P)  ...      651a 

Phonograph  record  and  method  of  making  same  (P)      651a 

X-rav  protective  cement  (P)  701a 

and  L.  D    Caulk  Co.    Alloy  and  method  of  purifying 

same    (P)       740a 

Pohle,  F.    See  Wallach,  0 605a 

Pointon,   J.    E.,   and   Perkins   Engineers,   Ltd.      Plastic 
substances ;   Jacketed  troughs   for  machines   for 

kneading  and  mixing  of  (P)     498a* 

Pollak,  R.  R.    Oil ;  Apparatus  for  dehydrating  (P)      177a 

Pollard,  A.  F.  C.     Densimetric  methods  and  appliances 

(P)         448a 

Pollitzer,  F.    See  Ges.  fur  Linde's  Eismaschinen  A.-G.  ...      328a 


Polonovski,  M.  Alkaloids  of  Calabar  beans.  Hydro- 
genation  in  the  eserine,  geneserine,  and  +  -gen- 
eserine  series  

Polonovski,  M.  and  M.  Alkaloids  of  Calabar  beans. 
Degradation  of  the  nuclei  of  eserine  and  gen- 
eserine by   successive  iodomethylations 

Pomeranz,  H.  Vat  dyestuffs ;  Explanation  of  Haller's 
process    for    printing    coloured     reserves     with 

certain  

Vat  dyestuffs;   Printed  reserves  with  

Pomilio,  U.    Cresols  ;  Oxidation  of  (P)  

Pope,    C.    E.,   and   Great    Northern    Paper    Co.       Paper 

making  machine;  Fourdrinier  (Pj     

Paper;  Method  and  machine  for  making  (PJ  ... 

Pope,  F.     Fusion  apparatus         

Pope,  W.  J.    Chemistry ;  Future  of  pure  and  applied 

Streatfeild  memorial  lecture         

Popham,  F.  J.  W.    See  Butler,  T.  H 

Popp,  J.  Porcelain  and  other  clay  wares ;  Half-gas 
firing  for  smokeless  burning  of (P) 

Porritt,  B.  D.  Illuminating  a  chemical  balance ;  Con- 
venient arrangement  for 

Rubber-proofed  cotton  fabrics ;  Isolation  and  ex- 
amination of  the  textile  in  

Porritt,   W.     See  Grove  Mill  Paper    Co 

Porteous,  H.  B.,  and  P.  T.  Allen.  Coke-ovens  of  the 
horizontal  or  approximately  horizontal  flue  type 

(P)        

Porteous,  J.    See  Brotherton  and  Co.,  Ltd.  

Porter,   A.   W.     Metals ;    Occlusion   of  gases  in  ... 

Sulphuric     acid    and     oleum ;     Thermal    properties 

of     9b,  27a 

Porter,  H.  C,  and  F.  K.  Ovitz.     Coal;  Deterioration  in 

heating  value  of during  storage  (P) 615a 

See  Katz,   S.    H 199a,  644a 

Portevin,   A.,   and  V.   Bernard.      Steel;   Macrostructure 

of    

Portevin.  Metals  and  alloys;  Internal  strains  deve- 
loped   in  by  rapid    cooling      

Portier,  P.    See  Bierry,  H 

Posnett,   R.    H.     See   Garner,   J 

Poste,    E.   P.      Enamel  surfaces   under   the   microscope 
Potash    Extraction    Corporation.      Sec    Glaeser,    W.    ... 

Potter,  E.  P.    See  Potter,  E.  P.,  and  Co 

Potter,  E.  P.,  and  Co.,  and  E.  P.  Potter.  Sodium  sul- 
phate ;  Manufacture  of  from  chrome  resi- 
dues   (P)       

Potter,  N.  8.,  jun.,  and  R.  D.  Cheesman.  Cement  mill 
potash ;    Effect    of    coal    ash   on    the   liberation 

and  nature  of  

Potter,  E.  S.,  and  E.  8.  Snyder.  Manures ;  Decomposi- 
tion  of  green  and  6table  in    soil 

Nitrogenous    constituents    of    soil ;    Effect    of    heat 

on  some  ■■ 

Soilsj  Production  of  carbon  dioxide  by  moulds  in- 
oculated   into    sterile   

Potter,  W.  S.     Manganese-steel;  Production  of  wrought 

shapes    of    (P)        

Potthoff,   G.  T.     Electroplating  apparatus   (P) 

Potthoff.  L.     Electroplating  apparatus   (P)  

and    G.    W.    Schweinsberg.         Electroplating    appa- 
ratus    (P) 

Pouchain,   A.,    Stabilimenti    "  Biak,"   and   P.  Peynetti. 

Alloys   containing   nickel ;   Manufacture   of  

(P)        

Alloys    containing    nickel    and    zinc;     Manufacture 

of  (P) 

Alloys;  Manufacture  of  (P) 

Poulson,    A.      Bleaching,    scouring,     and    decorticating 

fabrics  or  fibrous  matter   (P)  

and   W.  C.    A.    Mate.    Cotton   waste  or  other  fibrous 

material;   Apparatus    for  cleansing  (P)   ••■ 

Powdered  Coal  Engineering  and  Equipment  Co.  Pow- 
dered fuel  and  air ;    Apparatus  for  mixing  

(P)         -         -■        

See   Kinyon,    A.   G ■ 

Powell     A     D.     Phenacetin    and    other   ji-aminophenol 

'derivatives;  Estimation  of  by  hypochlorons 

acid      .—        "• 

Powell  A  E.  Tin;  Determination  of  — -  in  high- 
grade  wolfram  ores,   and   use  of  lead  as  lednc- 

ing  agent  in  Pearce's  assay 241B,  aK>T 

See    Schoeller,    W.    R <!osi 

Praffer  A.  Bauxites,  kaolins,  and  other  alummn- 
'containing  minerals;    Preliminary  treatment  of 

(P)         

Prager,    S.     See    Salm.    E 285*'  707i 

Pralle    G.     Lime  for   mortar;  Production  of   hydraul.c 

from   pure   lime    free   from    silica     (P)    ...      A3/A 

Pranke  E  J  Nitric  acid  manufacture;  Development 
'of in  Cnited  States  since  1914 
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238a 
764a 

81a 
170b 
412b 

220t 


734a 

85t 

110b 
6a 


292a 
406a 
769a 


420a 

704a 

475a 

498a* 

513a 

181a 

301a 

301a 

.  180a 

159a 

435a 

666a 

739a 
704a 
155a 

155a 

4734 

704a 
3784 

179a* 

5a 


3a 

282a 


453b 


371a 


653a 
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Pratolongo,   U.      Wine;  Methods    for  determining  adul- 
teration   of    276* 

Win©;    New    method    of     determining     wnteriug    of 

745* 

Pratt,  D.  6.,  and  A.  II    Coleman,     l'hthiilic  acid  deriva- 
tives;   Constitution   find  colour  of 119* 

tnd   T.    B.    Downey.     Tetrn-iodnphthalnxinie   and    B e 

of   its   dftrii  itives.     Constitution    nnd    colour   of 

•  phthalic    ftold    derivatives       202a 

and     0.      H.     Miller.        Tetrachlorophthaloximo     and 
some  of  its  der:-  iistitlitiun  and  colour 

of  phthalic  noid  derivatives 202a 

and    U.    A.     Perkins.         Phthalio     acid     derivatives; 

Constitution    and   oolour  of  119a 

and    A.    b*.    Shupp.     Phthalio    aoid  derivatives;   Con- 
stitution and   colour  of  120a 

Pratt,   S.    D.,  and  C.  O.  Young.     Pipcraziiie  ;  Prepara- 
tion   of    715a 

Preacher,    J.     Fat;    Determination  of    saponifinblo    and 

total   741l 

Fir-seed   oil         34a 

Margarine;     Determination    of    water    ill   ...      746a 

Presoott,    J.    A.     See    Crabtree,   H.   G 763a 

Presoott.  8.  C.    See  Wallace.  E.  0 321a 

Piibvl,    F.     Coking  apparatus    (P) 760a 

Price.  C.   F.     Crucible  furnaces   for  melting  brass   nnd 

the     like    (P)        589a 

Pi  ice.    C.   P.,    and    American   Tar  Co.     Still    for  crude 

bituminous    materials    (P)       570a 

Price,  H.  A.,  and  J.  Sugg.     Drying  fruit,    vegetables, 

and  other  materials;  Apparatus  for  use  in  

(P)      755a 

Price,  T.  W.     Arylamines  ;  Separation  of secondnry 

from    primary    amines 82x 

Priohard.    (i.    L.,    and    Gulf    Refining   Co.      Petroleum 

distillation;  Process  and  appnratus  for  (P)      405a 

Prideaux,    E.    B.    It.      Aluminium    alloys;    Analysis    of 

.       Discussion  94t 

Hydrogen    peroxide;    Electrolytic    methods   for   pre- 
paration  of  257r 

"  Indicators;  Theory  and  use  of " 331n 

Priest,  G.  W.    Varnished  surfaces,  e.g.  patent  leather ; 

ProcesB    of  drying  (P) 343a 

Prifold,    G..     and    Congoleum    Co.      Printing-    fabrics : 

Process   of  (P)       204* 

Primrose.  J.  8.  G.    Testing  machines;  Some  useful  72b 

Prince,  It.  E.    See  Teeaaale,  0.  H 469a 

Pring,    J.    N.     See  Tainton.    V.   0 33a* 

Prineen    Geerligs,    H.    C.      Molasses;    Precipitation    of 

sucrose  from  exhausted  hy  means  of  acetic 

acid,  and    theory  of  the  formation    of  molasses      316a 
Molasses;  Water  oontent  of  true  final  385a 

Frinx,    W.     See   Moser,    L 730* 

Prisk,   W.  E.,  and  H.   It.  Harrison      Barium   sulphide; 
Purifying    (P)        

Pritchett,  R.  H.    See  Schoch,  E.  P 

Pritzker,    J.      Milk;     Refraction    of   

Prizmn,  Inc.    See  Kolley,  W.  V.  D 

Process  Co.     See  Coast,  J.  W.,  jun. 

117a.    117a,    117a,    144a,    144a, 
See     Cosden,    J.    8.    ...       262a, 

Process   Engineering  Co.    See  Wedge,  U 496a, 

Procter,    H.    R.      Gelatin;    Swelling   of   

Lactic   aoid  ;  Economy  of  in  leather  manufac- 


242a 
767a 
780a 
749a 

262a 

405a 

496a 
314a 

343a 
197b 

470r 

,  663a* 
32t 


ture 
Leather  chemistry ;  Recent  developments  in  — 
Liquid  surfaces;   Nature  of  

Procter  and  Gamble  Co.     See  Dewar,  J 520a' 

Proctor.    Methyl  alcohol;  Toxicity  of in  relation  to 

its    industrial   uses.      Discussion      

Pulsifer,    H.   B.     Sulphur  in  iron   and  steel;   Standard 

apparatus    for    determination    of    by     the 

evolution   method  515a 

Pure   Coal    Briquettes,    Ltd.      See    Sutcliffe,    E.    R. 

406a*,    501a»,    761a 

Purgotti,  A.  Bromic  and  iodic  acids;  Detection  and 
tl<  termination  of  in  presence  of  hydro- 
chloric,    hydrobromic,    and    hydriodio    acids     ...      730a 

K'stcrification    in    aqueous    solution       749a 

Hydrochloric    acid ;    Detection    and    separation     of 

in    presence  of   bromic   and   iodic   acids      ...      730a 

Putnam,   D.  G.    See   Coster,   T.  J 289a 

Paxeddu,  E.  Hydroxyazo  compounds;  Electrolytio  re- 
duction of  728a 

Pyman,    F.  L.     Ipecacuanha;   Alkaloids  of  321a 

Physiological    action;     Relation    between    chemical 

constitution    and   72a 

Pyrene  Manufacturing    Co.      See   Ferguson.   G.   E. 

399a,   498a,   498a,   538a     679a 

Pyzel,  D.     Dephleemator  and  rectifying  column  (P)  ...      644a 


Quaedvlieg,   V.     Tanning  hides;   Process  and  apparatus 

for  (P)  '.'.. 

Quartliroui,     A.      Magneto-chemistry;     Applications    of 

to  analysis     

Nitrites    and    hydrogen   peroxide;   Determination   of 

small  quantities  of  separate  or  together  ... 

Sulphur  in  thiocyanntes ;  Estimation  of 

Quarslampcn  Oes.      Water;   Method  of  sterilising   

Quasi-Aro  Co.,  and  W.  L.  Cole.  Welding  or  fusion- 
deposition  of  metals;  Electrio  (P) 

Queling,   B.      Phosphutio  slags;    Producing   high-grade 

in  the  manufacture  of    iron   or   steel  from 

high-sulphur   pig-iron    (P)       

Phosphorio    slags ;    Production    of    highly    in 

manufacture  of  ingot-iron,  or  steel  '  from  sul- 
phurous pig-iron   (l'J      

Phosphorio    slags ;    Production    of     high-percentage 

of   high   solubility    in    citrio  acid    in    the 

basio    open-hearth    process    (P)        

Queneau,  A.  L.  J.  Metals,  e.g.  lead  and  zinc;  Sepa- 
rating       from    their   ores    (P) 

Quick,     A.    T.    0.       Bricks,    slabs,     columns,     and    the 

like;  Composition  and   manufacture  of  and 

structures  erected    therewith    (P) 

Quincke,  G.     Glass;    Structure    and   properties    of  

Qvist,   J.    Wood   and    peat;   Manufacture    of    gas    from 
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776a 

750a 

73U 
731a 

106* 

96a* 

377a 

428a 

428a 
518a 

657a 
583a 


Roapke,    0.     Converter;    Small  with   side   tuyeres 

and    provision   for  removal  of   slag  (P) 705a 

Rabak,    F.     Spearmint ;    Influence   of   time   of   harvest, 

drying,    and    freezing   of    upon    yield   and 

odorous    constituents   of  the   oil       281* 

Tomato  seeds  and  skins  ;   Utilisation  of  waste  70a 

Rabe,  P.,  and  K.  Kindler.  Cinchona  nlkaloids.  Syn- 
thesis   of   quinatoxines 781* 

Radcliffe,  L.  G.  Hydrocarbon  oils  used  as  insulating 
media;   Some  physical  and    chemical    properties 

of  109b 

and    S.    Medofski.     Sulphonation   of    fixed   oils  ...      157* 

See    Holden,    G.    E 172b,  429* 

Radiant  Heating,  Ltd.     See  Bone,  W.  A 145a* 

Raflin,  M.   R.,  and   P.   Raffin  et   Fils.     Titanium   ores; 

Concentration    of    (P) 213** 

Raflin,    P.,    et    Fils.      Ilmenites    or    titanic    iron    ores ; 

Treatment  of  (P) 212* 

See   Raffin,   M.    R 213** 

Raffo,     M.,    and    G.     Scagliarini.       Illuminating     gas; 

Washing   of   with    anthracene  oil    143* 

Rafsky,   H.   R.     Paper;    Coated  (P) 297*.  5C2** 

Rahtjen,  J.  F.  Incandescence  bodies  composed  of  a 
conductor  embedded  in  rare  earths ;  Prepara- 
tion  of (P) 728* 

Rai,    H.     Nitrogen     chloride;    Preparation    of   ...      506* 

Raikow,  T.  P.     Strontium  ;  Detection  of  in  presence 

of    barium    by    means    of    calcium    sulphate     ...      444* 
Railway    Materials    Co.      See    Cram,    T.    B.  ...      292*,  566* 

Rakshit,   J.   N.     Morphine;   Polarimetric   estimation   of 

in    opium       634* 

Opium   wax  242b,  630* 

Ralston,    0.    C.      Flotation;    Troubles    in    338* 

and    L.    D.     Yundt.     Ore    flotation ;     Chemicals    used 

in    12* 

Ralya,   W.    S.,    and   A.   H.   Bohnstengel.      Furnace    (P)      537* 
Ramage,     A.    S.      See    Bostaph    Engineering     Co.    84**,    235** 

Ramhush,   N.  E.    See  Lymn,  A.   H 682*,  682* 

Ramen,    A.     Roasting    furnaces;    Mechanical    (P)      659* 

Ramm,  M.    See  Kehrmann,  F 364a 

Ramsay,   J.   M.    See   Anderschou,   H.   W 600a 

Ramsay,    W.      Pointolite   lamp    for    micro-metallurgical 

and    other    microscopical    work       452b 

Yiscosimeter   for   oils,    etc;    The   Michell   ...      452b 

Ramsden,    W.      Yitamines  53T 

Randall,    H.    E.     Electrochemical   industries   in  Quebec      415b 

Randall,   W.   W.      Refraetometer ;   Use   of  dipping  

in   examination    of    alcoholic    liquids       633a 

Ranken,    C.      See     Laurie.     A.    P 137T 

Rankin.  G.  A.  Portland  cement ;  Setting  and  harden- 
ing of  33a,  90a 

and     H.     E.    Merwin.    Magnesia-nlumina-silica ;     The 

ternary   system    303l 

Rankin,   J.    J.     Acidity  of  leach    liquors,   mine   waters, 

ete. ;    Determination    of  108* 

Ransom,  R.  8.,  jun.    See  Foote,  F.  W 307* 
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Ransome,  A.   W.     See  Ransome  Concrete  Machinery  Co. 

Ransome  Concrete  Machinery  Co.,  and  A.  W.  Ransome. 

Concrete   and    the    like :     Machine     for     mixing 

(P)  

Raschig,  F.  Liquids;  Extraction  of  in  washing- 
towers  filled  with  Raschig's  rings 

Rnsmussen   und    Etnst    Ges.      Separating  air    or   gases 

from   liquids ;    Process    and    apparatus   for  

(P)        

Rather,    J.    B.     Phytin    phosphorus ;    Determination   of 

in  plant  products 

Soils ;    Determination    of    organic    matter    in    

by   the    loss-on-ignition    method      

Raulli,  R.    See  D'Agostino,  N 

Raux,  J.  Sorghum  or  millet  as  malt  adjunct  in  brew- 
ing         

Ravenna,    C.     See    Ciamician,    G 598a,  745a 

Rawdon,    H.    S.     Muntz   metal    (60-40    brass) ;    Typical 

casee    of    deterioration    of    by    selective 

corrosion        

Wrought  iron;  Some  unusual  features  in  micro- 
structure    of  

Ray,    A.    B.     See    Dennis,    L.    M 

Ray,   G.   B.      See  Itano,    A 

Ray,  R.  C    Ha340,  and  its  ealts   (borites)  

Raymond,    A.  W.     See  Lachmann,  R.  A 

Raymond,  F.  V.  Kauri  and  other  like  gums;  Treat- 
ment   of    (P)  

Raymond  Bros.  Impact  Pulverizer  Co.  See  Lachmann, 
R.     A 

Raynes,   E.   G.      Mustard  oil;   Iodine   value   of  ... 

Read,   B.  E.    Litchi  nut  {Litchi  chinensts)  ;  The  edible 


151a 


677a 


173a 
17a 


478a 
18a 


317a 


245a 

91a 
123a 
521a 
690a 
291a  * 

14a 

291a* 
442a 


See    Huber,  F.   W. 


387a 
769a' 


Reath.    F.  F. 

Reavell,   J.   A.      Evaporation  in  the  chemical   industry, 
with    particular     reference*     to      the     Kestner 

evaporator  149a,  172t 

and    W.   G.    Mann.     Evaporating  apparatus    (P)       ...      328a» 
and     W.     J.     May.    Lead ;    Apparatus    for    covering 
the    internal    surface    of    metal    pipes    and    the 

like    with    (Pj  94a 

Lead;    Apparatus    for   covering    metal    pipes,    rods, 

and  the  like  with   (P) 94a 

Reber,   E.      See   Soc.    of   Chem.    Industry   in    Basle   ...      573a 
Redman,    L.    V.,    and    others.      Phenolio    condensation 
product    varnish;   Preparation   and   handling   of 

(P)        433a 

Redmanol   Chemical    Products   Co.      Phenolic   condensa- 
tion products;  Manufacture  of  (P) 708a* 

See    Redman,    L.    V 433a 

Redwood,     B.      Lubricating     oils ;      Relation     between 

viscosity     and     chemical     constitution    of    . 

Discussion  152b 

Petroleum;    Romance   of  243b 

R6e,   A.      British   Association    of    Chemists ;   Discussion 

on  proposed   formation  of    48b 

Reed,    E.   O.     Paper ;   Method   for   determining  absorb- 

enoy   of    85a 

See   Veitch,    F.    P 85a,  237a 

Reed,    J.    C.     See   Holland,    E.    B 474a 

Reed,  J.  H.     Float  metal;    Process   and   apparatus   for 

recovery   of  from  water  containing   it   (P)      379a 

Reed,  L.  C.     Dryer    (P) 678a 

Reed,  S.  A.     Carbon  electric  cell ;  An  experimental  311a 

Reed,  V.   Z.     See  Day,   D.  T 4a,  761a 

Rees,    E.        Coke-ovens ;    By-product     and    town's 

gas  supply  401a 

Rees,   E.  S.  G.     Gases  ;  Evacuation  and  compression  of 

(P)         197a 

Rees,   J.,  and    South   Durham   Steel  and  Iron  Co.     Gas 

or   air   ports   for  regenerative    furnaces    (P)    ...      725a* 
Rees,   T-   W.,   and   Eastern   Flour  Co.     Cereals,    pulses, 
or    other    grain;   Treating   for   edible  pur- 
poses   (PJ       18a 

Soya    beans ;    Process    and    apparatus   for   treating 

■ (P)        483a 

Rees,  W.  J.    Firebrick  from  crown  of  an  electric  steel- 
melting    furnace 699a 

Silica  refractories  for  glassworks'  use 453r 

Reese,   A.   K.     Blast-furnaces;   Copper  tuyeres   for  304a 

Reeves.    H.     K.        Grating,     "  defibrating,"    or    pulping 

machines     for    coconut    and    other    oil-bearing 

products    (P)  98a 

Regan,  W.    See  Collitt,  B.  91t,  92r 

Regenbogen,   A.     See    Schoorl,   N 318a 

Reich,  O.     Bleaching  and   washing   belts ;   Recovery    of 

oxalates    and    pyrophosphates    from     exhaiisted 

„  ,  v     —     (P)        411a 

Reichard,  A.     Barley;   Determination  of  acidity   in  

by  titration  in  stages     ' 523a 

Iron    in    wort   and    beer;    De*ionisation    of   ...      218a 

Reichard,    C.    Micro-analysis;    Quantitative    ...        40a 


paof 

479a 

425a 


Reiche,    M.    O.      Soil-testing    apparatus    (P)       

Reichenstein,   D.     Rust-preventing  process   (P) 

Reichinstein,  D.  Iron;  Protecting  surface©  composed 
of  or  containing  from  chemical  action   (P) 

Reichpietsch,  W.  Open-hearth  furnaces;  Cooling  the 
interior   of   (PJ       

Reid,  W.    F.     Acetylene;   Some  reactions  of  .     Dis- 

oussion  

Acid-resisting  iron  and  its  uses  in  chemical  plant. 

Discussion      

Lead    roofing ;    Corrosion   of   .     Discussion 

Reid  Bros.  (Engineers),  Ltd.,  and  G.  Brown.  Hard- 
ness of  metals;  Apparatus  for  testing  the   ■ 

(PJ        

Reilly,  E.    A.     See  Blakeley,  A.  G 

Reilly,    P.  C.    Distilling  coal    tar  or  the  like;   Process 

and  apparatus  for  (P)       

Wood;  Preservation  of  and  production  of  sub- 
stances   therefor    (Pj        

Reinfurth,   E.    See  Neuberg,  C 

Reinhardt,    C.    Fodder ;    Process    for    preserving    green 

(P)  

See  Sonderegger,  J.  R.  

Reinke,  O.    Alcoholic  beverages ;   Alteration  of  oil 

long    storage  

Beer  wort;  Utilisation  of  residues  from  Bruns- 
wick         

Soluble   starch  for  laundry  purposes     

Reisert,  H.,  Ges.  m.  b.  H.  Water;  Process  of  soften- 
ing    (P) 

Reiss,  F.  Fat  in  milk  ;  Influence  of  paraffin  on  Gcrber 
method   for  determination  of  

Reitstotter,  J.  Prussian  blue ;  Retardation  of  forma- 
tion   of and    other    reactions   in    aluminium 

hydroxide    sols 

Rekate,  E.   A.    See  Pawel,  G.   W 

Remington,    J.    P.     Obituary      

and   E.    F.  Cook.     "Pharmacy;   Practice  of  

and  others.     "  Dispensatory   of   the   United  States  of 

America "      

Remington,  J.  S.    Wheat;  Preparatory  treatment  of  

for  milling  purposes  (P)  

Rcmmers,   B.,   and   Armour  Grain   Co.       Food   products  ; 

Preparation    of    pre-cooked    from    potatoes 

(P)         

Renaud,     A.    Carbon ;     Determination     of    total  in 

various    biological    substances  

Nitrogen   determination ;    Simplified  gasometric  

Rendle.  T.    See  Boake,  Roberts  &  Co.,  A 

Rengade,    E.     Silica    bricks     Composition    of  after 

use  in  a  Martin  steel  furnace 

Renwick,  F.  F.     Pigments;  Covering  power  of  with 

special  reference  to  photographic  prints 

See  Benson,  D.    E 

See  Channon,  H.  J 

Repiton,  F.  Milk;  Determination  of  fat  and  casein  in 
— --.  Ratio  of  casein  to  fat  as  a  criterion  of 
skimming        

Reppschen,   M.    See  Janus,  F 

Respess,  R.  B.  Leather  substitute ;  Manufacture  of 
(P)  

Rettie,   T.    Antiseptics;  Work  on  done  for  Medical 

Research     Committee     in    -Pathological     Depart- 
ment, Edinburgh  University 

and   others.     Bleaching   powder  ;  "Special  for  use 

in    hot  countries 311t,  392e 

Reuter,  B.  E.  Soap  and  candle  and  process  of  making 
same  (P)        

Reverdin,   F.    Benzoylation   of  some   aromatic  hydroxyl 

and  amino  compounds     

and  others.    Dyestuffs  derived   from   m-phenetidine ... 

Revis,  C.    See  Bolton,  E.  R 150b,  312a,  430a 

Rew,  R.  J.    Horizontal  gas  retorts;  Steaming  in  ...      329a 

Reyes,  F.  D.    See  Witt,  J.  C 150a 

Reynolds,    A.    Refractories    used    in    steel    production ; 

Essential  properties  of  217b,  701a 

Refractory    bricks    for    furnaces ;    Manufacture     of 

■ (P)  

Steel  ingots;  Casting  of  (P) 

Reynolds,    D.    C.     Extracting  apparatus   (P)  

Reynolds,  D.  S.    See  Cheney,  H.  N 

Reynolds,  F.  H.,  and  H.  W.  Schoening.      Trypanosomes ; 

Method    for    recovering  from    blood    of    rats 

for  antigen  purposes  in  connection  with  comple- 
ment fixation  

Rhead.  E.  L.     Cast  iron;  Corrodibility  of  

Rhead,  T.  F.  E.  Flames;  Residual  and  extinctive  atmo- 
spheres of  

Works  chemist  and  his  relation  to  buying;  The . 

Discussion      

Rheinheimer,  H.     See  Kelber,  C.  

Rheinische      Campher-Fabrik.     p-Cymenesulphonic    acid ; 

Preparation     of   from     2-bromo-p-cymene-3- 

sulphonic    acid  (P)  * 487a 
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783a 
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274t 

169r 
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Rhond.,  A.  B.     See  Gillett.  H.  W 

Rhodes.  F.  H.    See  Dodge.  F.   E 

Rhodin,  J.   G.   A.      Aluminium    and    aluminium 

Chemistry    of  

Cement;   Setting  of  


PAOi 

423a 

619a 

alloys ; 

297b, 516a 
33b,  90a 


Potash;  A  neglected  chemical  reaction  and  an  avail- 
able source  of  .     Discussion        11b 

Rhondda  Engineering  and  Mining  Co.    See  Draper,  J.  M.        45a 

Rbuc,  S.   N.     Sodium  and   potassium;   Determination   oi 

in  organic  substances       488a 

Rice,  0.  T.  Pulverised  coal ;  Uso  of  in  lead  smelt- 
ing               548a 

Rio-,  f.  K..  and  s.  Osugi.    Saoroaej   Enrereion  of 

by  soils  and  allied  Bobst&noaa  mid  nature  of  soil 
acidity.  ..         666a 

Rice,  W.'L.,  and  P.  S.  Braueher.    Bearing-metal  alloy; 

Soft  and  method  of  making  same  (P)       ...      590a 

Richard*,  A      Buddies  fox  oonoentrating  tin   and  other 

ores  (P)         339a* 

Richards,  B,  H.     Straw  and  other  vegetable  substances; 

Treatment  of for  manurinl  purposes  (l't     ...      217a 

See  Russell,  E.  J.  35a 

Richards,  K.  J.  W.  Furnaces  or  kilns  for  calcining 
limestone,  fireolay,  and  other  nfrretory 
materials   (P)  373a 

Richards,  B.  R.    See  Guinnoss,  R.  E.  C.  L 254a 

Richards,  G.  fj.     Funic  condenser  (P) 566a 

Richards,  P.  A.  E.      Cacao  "germ"  438a 

Richards,  T.  W.,  and  V.  Yngvc.     Strontium  chloride  and 

bromide ;      Transition     temperatures     of  as 

fixed  points  in  thermometry     109.1 

Richards,   \V.   E.   W.     Electric  insulating  materials   and 

the  like;  Manufacture  of  (P) 519** 

Richards,  W.  W.,  and  E.  I.  du  Pont  dc  Nemours  Powder 

Co.    Artificial   leather;    Manufacture  of (P)      709a 

Richardson.    Malt  meal  ;  Hearing  of  young  pigs  on  164a 

Richardson,    OL     Asphalt    industry ;    Colloidal     state    of 

matter  in  its  relation  to  the  59a 

Richardson.  C.  K.,  and  T.  C.  Hammond.  Condenser  and 
bni-interohanger ;  Combined  for  tar  dis- 
tillation (P)             52a 

See  Hammond,  T.  C 51a 

Richardson,  D.    Granjon  and  Rosemberg's  "  Autogenous 

welding";    Translation   of  24n 

Richardson,    F.    W.     British    Association    of    Chemists ; 

i        nssion  on  proposed  formation  of  ...        48b 

Iron;  Estimation  of  minute  amounts  of  by  the 

colour  of  its  hydrochloric  acid  solution    150b 

Lime,  and  the  liming  of  soila.    Discussion      189t 

Scientific   glassware    industry.     Discussion       339t 

Woody  fibre;   Filtering  medium   used   in  estimation 

of .    Discussion  155r 

Richardson,  W.  A.    8oluble  glass.     Discussion     67t 

Richardson,   \V.    D.     Hydrogcnation  of  oils;   Process    of 

making  metallic  catalysts  for  (P)      250a 

and      Swift     and     Co.     Hvdrogenating   oils    or    fats ; 

Process   of  (P)    "       250a 

Hydrogcnation  of  oils ;   Process  of  making  catalysts 

for (P)  250a 

Richmond,  H.  A.,  and  General  Abrasive  Co.  Aluminous 
ores ;  Process  of  treating  to  obtain  crystal- 
line alumina  (P) 30a 

Richmond,  H.  D.    Aluminium  alloys;    Analysis  of  . 

Discussion      94t 

Atropine  sulphate;  Melting  point  of  322a 

Drying  apparatus ;   Design   of   laboratory  ...      190b 

Filing  papers,  etc.,  by  subject;  System  of  377n,  460r 

Homntropine  and  the  Titali  test 322a 

Lighting  a  chemical  balance.    Discussion       

Opium;     Effect     of     heating  on    its    morphine 

content.     Discussion         

Soluble  glass.     Discussion      

and     0.     A.     Hill.      Saccharin ;     Analysis     of     com- 
mercial    

Saccharin  ;  Analysis  of  commercial  .     Estimation 

of     o-benzoyisulphoniroide     from     the     ammonia 

produced  by  acid  hydrolysis 

and  others.    Saccharin  tablets;  Analysis  of  

Richmond,  J.  R.    See  Stafford  Coal  and  Iron  Co. 

Richmond.  T.  E.    See  Ames,  J.  W 

Richmond  Gas  Stove  and  Met-r  Co.,  and  J.  Thompson. 
Furnaces;     Metal    heating,  '  metallurgical,     and 

analogous    heating  (P)      

8teel  heating  furnaces;  Gas-fired  (P)     

Richter.    G.    Soils;    Mechanical    and    physical    analysis 

Richter,   W.    See  Semmler,   F.  W 

Richter,    W.    A.,    and    E.    S.    H.    Baars.    Refrigerating 

apparatus  (P)  

Riddle,    F.    H.     Marquardt    porcelain    and    magnesium 

alumin&te ;    Production    of    special     refractories. 

Riddle,  W.  Blast-furnaces  or  steel  furnaces;  Remov- 
ing the  solid  "  metal  bottoms  "  of  (P) 


142t 


316t 
67t 


470b 


246t 
414b 
580a 
521a 


212a 

271a 


384a 
388a 


230a 


93a 


electrolytio     and 
inflammable 


lib- 


Rideal,    E.    K.    "  Electrometallurgy 
electrothermal    processes  " 
and  H.   S.   Taylor.    Carbon   monoxido  in 

gases ;  Recorder  for  estimating  

Ridge,    H.    M.      Acid-resisting     iron     and    its 

chemical  plant.    Discussion      

Ridgcway,  \Y.    \      8m   Ward,   3.  A 

Ridings,  H.   B.    See  Oka/.aki,  U 

Ridsdale,  C.   H.     Coal   ash;   Melting  point   of  - 

oussion  

Coko  as  fuel  for  the  blast  furnace.     Discussion 
and    N.    D.    Ridsdale.    Chemical   standards   and    their 

bearing  on  the  unification  of  analysis     

Ridsdale,  N.  D.    See  Ridsdalo,  0.  H.  

Riebeok'sche     Montnnwerke     A.-G.,    A.    M  on  tan     wax ; 

Extraction  of  from  lignite    (P)         

Producer-gas  tar  from  coal ;   Treatment  of  (P) 

Riedel,    A.     Blast   furnaces;    Production   of    ammonium 

chloride   during   working  of  (Pj      

Gas    generators  ;   Method  of  operating  with  re- 
covery of  ammonium  chloride  (P)    

Gas    plant;    Method    for    preventing    tho    choking-up 

of (P)     

Gas  producers;  Method  for  control  of (P) 

Riedel,   J.  D.,  A.-G.    Rioinostearolic    acid;   Preparation 

of   a    crystalline    ester    of    tho    di-iodide   of  

(P)         

Riodler,    J.     Photographic    pictures    on    silver    mirrors; 

Production  of  (P)  

Riethof.  O.,  and  C.  T    Gayley.    Leather;  Determination 

of  ash  in  

Rietz,   E.    Graphite  crucibles  (P)        

Rigby,  A.    See  Edwards,  C 

Rigby,  T.,  and  Wetcarbonizing,  Ltd.     Peat;  Treatment 

of  --  (P)     ...    ' 

See   Testrup,  N.  

Rigell,    M.     Leather;     Production     of     sheet from 

leather  waste  (Pj  

Rigg,  G.,  and  New  Jersey  Zinc  Co.    Lithopone;  Light- 
proof  and  process  of  making  same  (P) 

Lithopone  ;    Method      of     rendering  light-proof 

(P)         

Riggs,   H.    \.     Centrifugal  separator  or  clarifier  (P)    ... 
ltignon,  G.  A.    Electrical  contacts;   Method  of  making 

(P)  • 

Riley,  R.  J.    See  Stadey,  H.  F 

Rilliet,  A.    See  Reverdin,   F 

Rimmer,    M.    C.       Distilling     and     sterilising     liquids, 

especially  water;   Apparatus    for (Pj 

Rimpel,   H.    Para  rubber;   Mottling   of   vulcanised  

Ringer,     F.      Plastic    substances;    Manufacture    of  

(P)         

Ringquist,  J.  M.    See  Wrightson,  T.  G 35a' 

Ringstrom,  H.    See  Harding,  E.  P 

Rinne,   A.    Artificial    stone ;    Hardening   calcareous  

by  gases  containing  carbon  dioxide  (P) 

Rintoul,     W.      Industrial     and    scientific     information ; 

Control  of  

See  Nathan,  F.  L 

Rippel,    A.    Fermentation ;    Influence    of    variations    of 

barometric  pressure  on    course  of  alcoholic  

Rising,    M.,    and    J.    Stieglitz.      Phenylethylbarbiturio 

acid  ;  Preparation  of  

Ristenpart,    E.    Silk;     Bleaching     of     raw  by   per- 
manganate                 

Silkj  Degumming  without  soap       

Silk   weighting  with  zirconium  sulphate         

Ritchie,  J.    See   Rettie,  T 

Ritsert,    E.    Calcium   halogenides   and   albumin 

facture  of  preparations  of  (P) 

Halogen    calcium     compounds;     Preparing 

liquescent   water-soluble  (P) 

Ritson,  F.    See  Blast  Furnaces  and  Equipment,  Ltd.  .. 
Hitter,  W.    Wood  paving  blocks ;  Increasing  the  resist 

ance  of 

Riviera,  V.    See  Peratti,  R 

Rix,    H.,    and    H.    Whitaker.    Aluminium    bronze ;    Die 

casting  of  

Rixon,   F.   W.    Alkalinity  of  certain  solutions 

for  determination  of  .    Discussion 

Annual  Meeting  proceedings  

Centrifuge;     Application     of     tho in 

laboratory    practice         

Glassware;    Scientific   .     Discussion... 

Roberts,   A.    Coke-oven   foundation  (P)        

Roberts,    E.    Milk ;   Correlation   between   percentage   of 

fat  in  cow's  and  the  yield         

Roberts,  F.    See  Calico  Printers*   Association,  Ltd. 

Roberts,  G.  C.    See  Schmidt,  W.  A 

Roberts,  G.  I.    See  King,  G.  H 

Roberts,    O.    D.     Plant    ashes;    Factors    affecting    com- 
position    of    with     special     reference      to 

tobacco  173b,  446\ 
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Roberts,  R.  R.,  and  United  Textile  Co.    Fibres;  Process 

for  treating  (P)       

Roberts,    W.    H.,    and  others.    Borax   as   destructive   of 

vegetation      

Robertson,  0.  G.    See  Belyavin,  P 

Robertson,  G.  D.    See  Blumenberg,  H.,   jun 

Robertson,  G.  S.    Basio  slag;  Trials  on  grass  land  with 

open-hearth  and  with  rock  phosphates 

Robertson,   I.  W.    See  Burrell,  G.  A 

Robertson,    J.      Retorts    for    the    distillation    of    coal, 

shale,    or    the   like;    Charging    and    discharging 

of (P)  

Robeson  Process  Co.    See  Hurt,  H.  H 

Robinson,  C.  J.    See  Robinson,   T.,  and  Son        

Robinson,  0.  R.,  and  Perkins  Glue  Co.    Adhesive  from 

starch  

Robinson,    0.     8.,    and    E.    B.    Badger    and    Sons    Co. 

Reaction    tower  (P)  

Robinson,  G.  W.    See  Borry,  R.  A 

Robinson,    J.    R.     Fertilisers;   Manufacture   of  (P) 

Robinson,   P.    Aeration    and  carbonation    of    wort  and 

other   liquids  (P)  

Heating  and  boiling  liquids,   e.g.,  wort;    Means  for 

(P)  

Robinson,  R.    See  Orabtree,  H.  G 

Robinson,  R.  H.  Calcium  arsenates  as  insecticides  ... 
Robinson,  T.,  and  Son,  and  others.  Roller  mill  (P)  ... 
Robinson,  T.  W.      Steel;    Triplex    process     of    making 

electric  

Robinson,  W.  O.    Rubidium  and  ctesium ;    Approximate 

quantitative    method    for    determination    of 

in    plant    ash  

and   others.     Soils   and   plants ;   Relation    of   some    of 

the  rarer  elements   in  ..?        

Robson,    A.    Fastness    of    colours    to   light;    Method    of 

standardising  

Rockwood,     E.     W.      Auxoamylases ;    Some    nitrogenous 
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311 
358a 

599a 

231a 
315a 
436a 

600a 

190a 
763a 
439a 
358a 

470a 


76a 

66a 

619a 

67a 
279a 


Rocques   and   Touplain.    Cocoa;    Alkalised  

Rodano,      A.      G.      Benzol;      Production      of from 

Italian   crude    petroleum  

Rodd,  E.  H.    Zirconia  as  a  refractory         _. 

See  Imperial  Trust  for  Encouragement  of  Scientific 

and   Industrial    Research  

Rodman,    H-,   and   Rodman   Chemical   Co.     Case-harden- 
ing   material  (P)  

Rodman  Chemioal  Co.    See.  Rodman,  H 

Rodt,   V.    Iron  disulphide ;  Formation  of  by  a  wet 

method  ,  ;•■ 

Swelling  phenomena  in   connection   with    silica  and 

Portland  cement     

See  Mecklenburg,   W.  

Rodv,    F.    A.,   and    The  Metallurgical   Co.    of   America. 

Alkalis  and  alumina ;    Method  of  obtaining  

from    silicates  (P)  _  _•-- 

Alkalis     from     silicate    rook    and    other    silicates ; 

Method  of    obtaining  (P)  

Rohling,  H.    See  Zollinger,  E.  H 

Rohm,  O.    Hides,  skins,  or  the  like;  Process  for  soften- 
ing   (P)  •        ■■■ 

Tanning  with  iron  salts;   Processes  for  (P)     ... 

Tanning    processes  (P)  _ 

Tanning  or  tawing  by  means  of  aluminium  salts  (P) 

Rohm,     S.      Hollow    blocks ;     Production    of  — —  from 

cement  and  artificial  stone  by  means  of  ice  (P) 

Rbhniann,    F.    Lactose ;    Formation   of  from    starch 

by  the  "  loosened  "  ferments  of  sucrose  serum... 

Roenisch,  P.    See  Semmler,  F.   W 

Roessler    and     Hasslacher   Chemical   Co.       See   Anders, 

H.  R 121a,  204a 

See  Crewson,  G.  G 31a 

See  Lacv,  B    S 20a,  167a*,  443a*,  570a 

See    Lie'bknecht,   0 150a,  150a*,  507a 

See  Schaidhauf,  A.        691a,  729a 

See  Weber,  F.  W 158a 

Rogers,  A.,  and  C.  T.  Davis.    Antiseptic  and  germicidal 

tablet  (P)      

Rogers,  C.  E.    Butter-fat ;  Production  of  sterile (P) 

Rogers,  C.  H.,  and  E.  L.   Newcomb.     Digitalis ;  Effect 

of  cleaning  on  the  inorganic  constituents  ... 

See  Newcomb,  E.  L 

Rogers.  C.  R.    Oil  pastes ;  Manufacture  of from  wet 

precipitated    pigments    and    separation    of    free 
water  therefrom  (P)        742a 

Rogers,  F.  H.    Milk-sterilising  apparatus  (P)      781a* 

Rogers,  G.  D.    Flesh;  Method  of  preserving (P)  ...  71a 

Rogers,    H.,    and    C.    M.    Walter.       Heat    treatment   of 

metals;  Furnaces  for (P)            589a 

Rogers,  J.   S.    See  Veitch,  F.  P 314a 

Rogers,   L.   H.      Oil-shale;   Method    and    apparatus   for 

treating  in  situ   (P)         539a 

Rohmer,  M.    See  Meister,  Lucius    und  Bruning 150a* 
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302a 
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162a 
137a 


670a 
438a 


322a 
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Rohner  &  Co.,  Chemical  Works.     Dimethylphenylbenzyl 

ammonium  chloride ;  Manufacture  of  from 

dimethylaniline,      benzyl      chloride,      and      zinc 

ohloride  (P)  202a 

Rolf,  I.  P.    See  Jacobs,  W.  A 781a 

Rollason,  A.     Furnace  and  converter ;  Combined  tilting 

and  reversible  open-hearth  melting  (P)       ...      378a 

Iron   mill  scale    and   the   like ;   Melting   and   deoxi- 
dising ■ (P)      307a 

Rombacher  Huttenwerke  A.-G.,  and  others.  Aluminium 
suitable  for  the  deoxidation  of  melts  of  iron  and 

steel ;  Preparation  of  (P)  428a 

Charcoal  iron ;  Manufacture  of  a  substitute  for  

(P)        377a 

Rondelli,  T.    See  Sestini,  Q ...      706a» 

Ronnet,  L.    Glass;  Analysis  of 266a 

Roonev,  T.  E.    Phosphorus  in  bronzes ;  Rapid  estimation. 

of  .. 587a 

Rose,  J.  R.    Fuel;  Apparatus  for  produoing  combustible 

(P)         ...        144a,  201a* 

Gaseous  fuel ;  Process  of  manufacturing  (P) 

144a,  201a*,  404a 

Rose,  R.  P.    Leather  waste ;  Production  of  a  nitrogenous 

fertiliser  from (P) 217a 

Rosemberg,  P.     See  Granjon,  R 24b 

Rosen,  J.    Agglutinant  for  coatings;  Manufacture  of  an 

from  tar  oils  (P)     619a« 

and      Soc.      des     Combustibles      Industrie's.      Hydro- 
carbons ;  Treatment  of to  produce  pitch  (P)      263a* 

Impregnating  material ;  Manufacture  of (P)     ...  595a 

Rosenbaum,      R.     R.       Hydrocarbons,      e.g.,      paraffin ; 

Separating  from  still  residues  (P) 683a 

Rosenhain,  W.    Aluminium  end  its  alloys    340b 

Aluminium  alloys;  Chemistry  of .     Discussion  ...  297b 

Glass  industry  after  the  war        219b 

and   E.    A.   Coad-Pryor.    Electric   resistance    furnace ; 

A  high  temperature  156a 

and    W.    Hanson.      Steel     boiler    plates ;    A    cause    of 

failure  in  305a 

See  Imperial  Trust  for  Encouragement  of  Scientific 

and  Industrial  Research  181a 

Rosenmund,  K.  W.  Aldehydes;  New  method  of  pre- 
paration of  442a 

and    F.    Zetzsche.    Gallaldehyde ;    Synthesis    of    . 

New  method  for  the  preparation  of  aldehydes    ...      442a 
Halogen      compounds ;       Catalytic        reduotion      of 

organic  442a 

Ross,  A.  Separating  from  a  stream  of  liquid,  solids  held 

in  suspension;  Apparatus  for  (P)     25a» 

Ross,  D.  W.  Silica  bricks ;  Volume  changes  of  some  com- 
mercial    on  heating 510a 

Ross,  G.    Road-surf aoing  material;  Process  of  producing 

(P)  151a 

Ross,  J.  K.    See  Blair,  Campbell,  and  McLean,  Ltd.     ...      647a 

Ross,  J.  8.,  and  G.  L.  Crump.    Copper  or  other  metals  or 

compounds  thereof ;  Extraction  of from  ores 

(P)        378a 

Ross,  W.  H.,  and  A.  R.  Merz.    Potash;  Recovery  of  

aa  a  by-product  in  the  cement  industry    9a 

See  Wagner,  O.  R "     108a 

RosBi,  A.  J.    Perkin  medal;  Address  in  acknowledgment 

of  73r 

and    Titanium    Alloy    Manufacturing    Co.        Titanio 

oxide  ooncentratej  Method  for  obtaining (PJ      581a 

Rossi,  C.     Nitrogen  oxides ;   Process  and  apparatus  for 

producing  (P)  507a* 

Rossiter,  E.  0.     Nitride  formation.     Discussion  ...        71b,  109t 
See  British  Cyanides  Co 88a 

Rost,  O.  O.,  and  F.  C.  Clapp.    Peat  soils;  Determination 

of  lime  and  phosphoric  acid  in .    Comparison 

of  the  Jonkoping  with  the  Bremen  method  ...      435a 

R<5sza,  M.  Potassium  salts ;  Existence  of  bisohofite 
deposits,  and  the  secondary  transformations  of 
the  Zeohstein  123a 

Rothenbach,   W.      Distillation   of  liquid  mixtures,    e.g., 

tar ;  Apparatus  for  fractional  uninterrupted  

(P)        

Rothmann,  A.    See  Meister,  Luoius,  u.  Bruning    

Rothmund,  V.,  and  G.  Kornfeld.  Permutite ;  Basic  ex- 
change in  

Rothschild,  J.     See  Davis,  J.  T 

Rouah,  L.     Yeast;  Preparation  of (P)  

Rousseaux,   E.,  and  M.   Sirot.     Flour;  Ratio  of  soluble 

nitrogen  to  total  nitrogen  in  

Flour ;    Soluble   nitrogen    as    a    factor   in    valuation 

Flour;  Soluble   nitrogenous  substances  as   an  index 
of  the  baking  value  of  


Rowden,  W.  C.    See  Armstrong,  Whitworth  and  Co. 

Rowe,  F.  M.    See  Green,  A.  G 

Rowell.    Rubber;  Oxidation  of  .    Discussion  ... 


118a 
531a 

559a 
602a 
600a 

163a 
279a 

134a 
93a 

119a 
60t 
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Rowland!,  P,  0.     Separating  dust  or  powder  from  air 

or  gases  ;  Apparatus  for  (P)     565a 

Bowler,  F  .  and  A.  M.  M.  Morton.    Ore  roasting  furnaces 

ll'i        426* 

Roxburgh,  A.  B.    Gloss;  Tank  furnace  fired  by  gas  from 

a  coke  producer  for  production  of  white 135a,  242* 

0.  8.,  and  T.  Morson  and  Son,  Ltd.     Catalytic  or 
contact  reactions  between  gases  and/or  vapours; 

for  currying  out  (F)      '97a,  678a 

Chemical   reactions   between    gases  and/or   vapours; 

Method   and  means   for  bringing  about  by 

means  of  catalysts  HP)    496a 

Gaseous   products  of  chemical   reactions ;   Purifying 

and  absorbing (P) 369a 

Royal  Baking  Powder  Co.    See  Peter,  A.  H 528a 

Royal-Dawson,      H.         Sulphurio      aoid      manufacture; 

Modern  methods  of  .     Discussion        72t 

Royce.  S.    See  Richmond,  H.  D.  414u 

.   P.  H.     See  Feild,  A.  L 246a,  548a 

Rubber  Regenerating  Co.     See  Emerv,  A.  0 100a 

See  Murdook,  H.  R 251a 

Ruddiman.    J.       Blastfurnace    gas    oleaning    machine; 

New  32a 

Oas  cleaner  (P)  200* 

Rudeloff,  M.      Glue;      Determination     of     adhesiveness 

of 743* 

Rudolf,  S.     Annual  Meeting  proceedings     206t 

Rudolfi,   B.,  and  L.E.  Elkon  Krben  Ges.     Carbonic  acid 

solution ;   Stable  and   method  of   produoing 

same  (P)       71a 

Rudorf,  O.,    and   The   Permutit   Co.     Exchange   bodies; 

Prooess  of  making  (P)     415a 

Exchange  silicates;  Process  of  making  (P)     ...      415a 

Ruping,   M.,   nod   Hiilsberg  und   Co.      Impregnation  of 

wood,  4c.   (P)         183*» 

Ruer,  R.,  and  F.  Goerens.    Iron-carbon  ulloys ;  Processes 

of  melting  and  freezing  in 420a 

See  v7flrt,  F 473* 

Kutgcrswerke    A.-G.      Arc-light     electrodes     contoining 

luminiferous  substances  (Pj     618a,  618a 

Hvdmfluorio  and  hvdrofluosilicic  acids  or  their  salts; 

Manufacture  of  (P)  622a 

Ruff,  F.  C,  and  By-Products  Manufacturing  Co.     Gaso- 
line fractions  containing  aromatic  hydrocarbons; 

Purifying (P)  330a 

Ruff,  O.     Aluminium  and  chromium  carbides      517* 

Varnishing  metal  objeots  ;  Prooess  of  (Pj  ...      383* 

and    T.    Foehr;    Chromium    and    carbon.     High    tem- 
perature investigations  627* 

Buggies,  W.  B.     Mixer  and  dryer  (P)         565* 

Rale,  A.     See  Thomas,  J.  S 55a 

Rule,    T.    K.,    and    others.       Charcoal ;    Preparation    of 

vegetable  (P)  118*« 

Uunge,  C.     Heating  device  for  rotary  drying  cylinders 

(P)        614a 

Rupe,  H.     Camphylcarbinol ;  Preparation  of  (P)  ...      783* 

Rupp,   E.      Chlorates   and  hvpochlorites ;  Determination 

of  205a 

Chlorates,  peroxides,  Ac. ;  Source  of  error  in  Bunsen's 

method  for  determination  of  578a 

Hypobromite  and  bromate,  or  hypoiodite  and  iodate; 

Determination  of in  mixtures 205a 

Iodates ;      Determination    of    in     presence     of 

bromates        205a 

Ruppert,    F.,    and    Verein    fur    Chem.    Ind.    in    Mainz. 

Cellulose  acetate,  and  prooess  of  making  same  (P)  367a 

Rusby,  J.  M.,  and  others.    Gas;  Manufacture  of  (P)  500a 

Rusdcll,  W.  J.    See  Humphrey,  H.  A.  615a« 

Rusden,  H.    Mercury  losses  in  gold  amalgamation        ...  269a 

Russell,    D.   R.        Calcium   carbide;   Process   of  making 

high-percentage  (P)  545a 

Russell,  D.  W.     See  Pacini,  A.  J.  P.  525a 

Russell,  E.  J.     Nitrogenous  fertilisers  ;  Characteristics  of 

good 45b 

and    E.    H.    Richards.      Farmyard    manure ;    Changes 

taking  place  during  storage  of 35a 

See  Berry,  R.   A 315a 

See  Hall,  A.  D.            104b 

Russell,   J.      Wine;    Non-alcoholic  and   process   of 

making  it  (P)        437a 

Russell,    S.   B.,  and    Parker-Russell    Mining   and   Manu- 
facturing Co.     Gas  retort  furnace;  Regenerative 

(P)  143* 

Russig,  F.    See  Cnro.  N 4i7b 

Rust-Oppenheim,  A.    See  Olsson,  Z 286* 

Ruth,  J.  P.,  jun.      Aerating  device  (P)      497* 

Rutherford,      F.         Reverberatory      copper       furnaces; 

Fettling  547a 

R.TJ.V.  Co.    See  Case,  R.   E 747a 

See  Henri.  T 604*» 

See  Ton  Recklinghausen,  M 604a* 


paob 

Ruydcn.    Valerian  root ;  Analysis  of 485* 

Ruzicka,  O.     Eleotrical-resistancc  material  (PJ     63a* 

Ryan,  C.  F.     See  McKelvey,  J.  H 623a* 

Ryan,  H.,  and  T.  Glover.     Nitro  derivatives  of  diphenyl- 

amine              762a 

and     others.      Azo    dyos    derived    from    benzidinesul- 

phone ;  Synthesis  of  somo  new  substantive  763a 

Rydberg,  C.  J.   A.      Margarine;   Apparatus   for  manu- 
facture of  —  (P) 438* 

Ryder,   H.  M.     Gases  in  metals;   Precision  method  for 

determination  of  472* 


Sabatier,  P..  and  G.  Gaudion.  Crotonisation  of  neetal- 
dehyde;  Formation  of  butanol  and  hcxanol  from 

ethyl  alcohol  322* 

Glycerol;    Decomposition    of    in     presence     of 

different  catalysts  :    formation  of  ethyl  and  allyl 

alcohols  485a 

Sabatini,  A.  Ilex  piraguaucntit  (yerba  mate)  and  its 
mixtures  with  other  varieties  of  ilex  and  herbs 
not  containing   caffeine ;    Volumetric    method   of 

identifying  221* 

Saocharin-Fnbr.  A.-G.  vorm  Fahlberg,  List  &  Co.      See 

under  Fahlberg. 
Sadezky,  L.  C.     Drying  medium  ;  Method  and  apparatus 

for  produoing  a  (P)  289a 

Sadtler,  P.  B.     Evaporator  (P)  25a 

Sadtler,  S.  P.    See  Remington,  J.  P.  386R 

Sahlin,    A.         Blast-furnaces    and    the    like;    Charging 

apparatus  for (P) 339A» 

Electrio  furnaces   (P)  381* 

Saillard,  E.  Sugar;  Balance  of  some  constituent  prin- 
ciples of  the  sugar  beet  during  the  manufacture 

of  316a 

St.  Clair,  C.  L.,  and  J.  H.  Hoffman.    Drvers  ;  Evaeuator 

for  cylindrical  (P)  ...  "     261* 

St.  George,  A.   V.    See  Gettler,  A.  0 318* 

St.  John.  H.  M.     Electrio  brass  melting;  Present  status 

of  737* 

St.    Les"nianski,    W.     Naphthacridonequinone   end    quin- 

acridonequinone;  The  linear  540a 

St.  Louis  Smelting  and  Refining  Co.    See  Kreher,  R.  E.        65a 

See  Moses,  A.   S.         428a* 

Salamon,  A.  G.     Obituary  163r 

Salcines,  L.     Centrifugal  machine   (P)         142a 

Salinas  y  Souza,  B.,  and  A.  C.  Smith.    Cane-juice  filter; 

Automatio  (P)         218a 

Salisbury,  O.  J.    Filter;  Rotary  suction (P)  ...      290a 

Filter  frame  or  leaf   (P)      114* 

Salkowski,  E.    Urotropine  and  formaldehyde ;  Behaviour 

of  in  the  organism  442a 

Salm,  E.,  and  S.  Prager.  Calcium  soaps;  Direct  deter- 
mination of  by  means  of  solvents       707a 

Nitrogen ;     Kjeldahl's '  method     for     determination 

of  285a 

Salomon,  H.     Arbutin ;  Deteotion  of  388a 

Salway,   A.  H.     Glycerin  from  whale  oil ;    Examination 

of  the   impurities  in  with  reference  to  the 

suitability  of  such  glycerin  for  the  production  of 

dynamite       123t 

Correction      158t 

See  Cocks,  L.  V.  126t 

Sammet,  0.  F.    Glues ;  Determining  comparative  melting 

points  of  as  a  measure  of  the  jelly  strength      631a 

See  Veitoh.  F.  P ...        ...        ...      237, 

Sand,  H.  J.  S.    Cadmium  vapour  aro  lamp  241b 

Sandell,  H.  K.,  and  H.  S.  Mills.     Alloy  (P)  551a 

Commutator-section  of  cast  alloy  (P)     96a 

Dental  alloy  (P)  128a 

Iron  alloy  (P)     77jA 

White  metal  alloy  (P)  ..        954 

Sander,  A.     Sulphites,  thiosulphates,  and  polythionates      731* 

Sandoz,   M.      See    Kehrmann,    F.  119a,  364* 

Sands,  A.  E.     See  Boynton,  A.  J 13* 

Sanford,  G.  R.,  and  others.     Separating  liquids  having 

different  boiling  points   (P)     142* 

Sannino,  F.  A.     Calcium  sulphite ;  Substitution  of  

for  potassium  metabisulphite  in  wine  making    ...      103l 

Sarasin,  J.     See  Piotet,  A 49A 

Sarason,  L.    Dispersoids,  e.g.,   emulsions,  eto. ;  Prooess 

for  stabilising (P) 4324 

Sardin,  J.     See  Zumberg,  P 708* 

Sargent,  0.  8.     See  McCrudden,  F.  H 109* 

Sargent,  F.  G..  and  C.  G.   Sargent's  Sons  Corporation. 

Dryer  (P)      755a 

Dryer  for  fibrous  materials  (P)     197A 

Drying  machine  (P)     289* 

Sargent's  Sons  Corporation,  C.  G.    See  Sargent    F.  G. 

197*,  289*.  755* 
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Satow,  S.     Celluloid -like  substances :  Process  of  making 

(P)  

Celluloid    substitute;    Process    of   making   vegetable 

proteid  (P)     

Insulating  compound  and  process  of  making  same  (P) 

Lacquer  and  process  of  making  same  (PJ      

Lacquered  product  and  process  of  making  same  (P) 

Leather;  Artificial  and  process  of  making  same 

Linoleum-lite  substance  and  process  of  making  same 

(P)        

Proteid   substances;   Manufacture   of  vegetable  

<p)    

Proteidal  plastic  composition  and  process  of  making 

same    (P)        

Rubber  substitute  and  process  of  making  same  (P) 

See  Takamine,  J.  38a, 

Sauer,  J.     Sugar  refining ;  Use  of  vegetable  decolorising 
carbon  (Norit)  as  compared  with  animal  charcoal 

(boneblack)   in  

Saul,  J.   E.,   and  D.  Crawford.     Copper;   Separation  of 

traces  of from  solution    

Saunders,  L.  E.,  and  Norton  Co.     Aluminous  materials; 

Purifying  (PJ  

and  others.    Abrasives  ;  Aluminous  (P)        31a,  418a, 

j8-Alumina ;  Abrasive  containing  and  process  of 

making  same  (P) 

Saunders,  M.  E.    See  Binns,  C.  F 

Savage,  J.    See  Weston  Chemical  Co 

Savage,   J.   E.,   and   Brinjes   and  Goodwin,   Ltd. 
runners    pan  and  like  grinding  mills  (P) 

Savage,  W.     Carbonisation  of  coal     

Savery,  W.  H.     See  Parsons,  J.  H 

Savings  Investment  and  Trust  Co.    See  Aylsworth 

si, 

See  Aylsworth,  J.  W 

Savini,  6.    Logwood  extracts  ;  Analysis  of 

Saxe,   S.     Lactic  acid;  Manufacture  of  (P) 

Silk  dyeing  (P) 

Saxe,  W.  E.     Settling  tank  (P)  

Saxton,  B.     Nitre  cake;  Recrystallisation  of  

Scagliarini,  G.    See  Raffo,  M 

Scard,  P.   I.    Chemistry;   The  profession  of  

Schaarschmidt,    A.,     and    E.    Georgeacopol.         Benzan- 

throne   synthesis 

and  J.  Herzenberg.    Anthraquinone-fluorenone  series  ; 

Re-arrangement  reactions  in  the  

and    E.    Korten.       Benzanthrone     synthesis1.       Trans* 

formation        of        l-phenylnaphthalene-2.3-dicar- 

boxylic    acid    anhydride    into    benzanthronecar- 

boxylic    acid  

Schacht,  W.     Cellulose  waste  lye3 ;  Dry    distillation  of 

untreated    and    concentrated    (PJ     

Retorts;    Seal    for  in    distillation    plants    (P) 

Schad,   L.    W.     See   Merica,    P.   D 

Sohaefer,    H.    H.    Nux    v&mica    and    its    preparations; 

Variations    in    

Schaefer,  J.     Zinc  sulphide ;  Use  of  in  white  and 

luminous  enamels  

Schaefer,  W.     Pine   scrapings;   Recovery  of  rosin  from 


Edge 


M. 
229a, 


27a 

27a 
33a 
34a 
34a 
35a 

35a 


35a 
35a 
669a 


545a 
547a 

419a 
511a 
486a 

613a 
679a 
244a 

328a» 

296a 

649a 

104a 

412a 

400a 

765a 

143a 

108b 

573a 

763a 


Schaeffer,  H.  Quinine  derivatives;  Disinfectant  action 
of   on   diphtheria    bacilli         

Schatzle,  A.     See  Krohmer,  P 344a, 

Schaffer,    F.        Manganese   steel   articles ;    Method    and 

apparatus   for  the  heat    treatment  of   (P) 

and  L.  Meyer.  Egg ;  Physical  and  chemical  char- 
acters of  the  oily  matter  of  the  

Schaidhauf,  A.,  and  The  Roessler  and  Ha6slacher 
Chemical    Co.      Bleaching     fibres ;    Process    for 

(P)         

Hydrogen    peroxide ;    Stable    and    method    of 

making  the  same  (P)     

Schalk   Chemical    Co.      See   Catlett,   H 

Schall,  C.  Esters;  Anodic  formation  of  simul- 
taneously with  nitrobenzene  and  o-nitrophenol 
from  mononitrobenzoic  acids 

Schaller,     0.      Filament    or    wire    formed    of    a    single 

crystal    (P)  

Metallic  wires,  filaments,  and  the  like ;  Process  of 
producing  (P)         

Schanz,    F.      Photochemical    reactions   in   photography 

Schaub,  J.,  and  American  Linseed  Co.  Fuel;  Arti- 
ficial    and  method  of  making  same   (P)    ... 

Sehnuffelberger,  E.  Cellulose ;  Digesters'  for  use  in 
manufacture  of  and  like  operations  (P)   ... 

Scheffer,   W.     Photographic  emulsions ;   Preparation  of 

(P)        

Scheider,   L.     Silver    nitrate;   Iodine  titration    of    

with   palladous   nitrate  as    indicator        

Schellbach,    H.,    and     F.    Bodinns.        Baking     powder; 

Determination  of  carbon  dioxide  in  

SchelJer,    E.    F.      Acetaldehvde ;    Method    of    producing 

(P) 

Schemmann,   W. 


See  Rombaeher  Hiittenwerke 


377a, 


573a 

332a 
364a 
126a 

714a 

534a 

775a 

191a 
743a 

154a 

668a 

729a 

691a 
775a 

530a 
234a* 

234a* 
637a 

330a 

203a 

389a 

352a 

527a 

20a 
428a 


FAOI 

Schenek.    G.,    and  Great   Northern   Paper  Co.     Paper; 

Apparatus    for    making    (P) '      503a* 

Sehenk,    R.     Iron ;    Chemical  equilibria   in   the   reduc- 
tion and  cementation   of  624a 

Schering,   E.,  Chem.  Fabr.   auf  Actien  vorm.     Coatings 
of    bismuth    on    metals,     especially      on     iron, 

copper,    and    brass ;    Method    of   preparing  

„    <P)        379a 

Photographic    development    films    free    from    stick- 
marks;   Preparation  of  (P)      351a 

Echeringa,    K.      Colloidal    hvdroxides ;    Adsorption    by 

719a 

Sehibsted,   H.     See  Hofmann,   K.   A.           ...       561a,  782a,  782a 
Schlaepfer,    A.    U.    M'.      Emulsions;    Water    in    hydro- 
carbon   oil    402a 

Schlatter,  J.,  and  R.  Frorath.    Drying  installations  (P)      357a 

Schleifer,    O.     See    Ton    Konek,    F 560a 

Schlichting,  E.    Beers ;  Attenuation  of  low-gravity  524a 

Schloesing,    T.,    fils.      Ammonium    nitrate ;    Comparison 

of  with  ammonium  sulphate  as  a  fertiliser      344a 

Schlundt,    H.     See   Cable,   R 333a 

See  Underwood,  J".   E.  690a 

Schmid,  A.  W.     Silk  and  other  textile  goods  in  hanks; 

Apparatus    for  treating   with    liquids    (P)      652a 

Schmid,  Gebr.     Sericin  soap  substitute  for  dyeing  silk 
and    yarns  and   fabrics   of   silk  or   silk    waste ; 

Manufacture    of   (PJ        464a,  577a* 

Silk  and   silk  waste ;  Process  for  ungumming  

(P)        86a 

Schmidt,   C.  L.  A.,   and   T.   Watson.    Taurin ;   Prepara- 
tion of  in  large  quantities      281a 

Schmidt,    E.    E.,    and     Paramount    Safety    Paper    Co. 

Paper;  Safety  ■  (P)  575a 

Schmidt,   F.    C.     Silk ;    Process   for    dyeing    black  and 

weighting    (P)        464a 

Schmidt.  H.     See  Chem.  Fabr.  von  Heyden  A.-G.  ...      283a* 

Schmidt,   J.  M.     See  Heyl,  F.    W 221a 

Schmidt,  L.  S.    Boilers;  Means  for  heating by  waste 

gases    (P)      643a 

Schmidt,  M.  P.     See  Kalle  und  Co 365a 

Schmidt,  O.     See  Badische  Anilin  und  Soda  Fabrik  188a*,  743a 
Schmidt,    W.    A.,    and    International   Precipitation    Co. 
Chemical  reactions,  e.g.,  synthesis  of  ammonia ; 

Process  and  apparatus  for  accelerating  (P)      149a 

and    others.    Separation   of   suspended   particles   from 

gases;    Apparatus    for   electrical    (P)       ...      197a 

See   Bradley,     L 81a 

Schmitthcnner,  F.    See  Seitz,  G.  H ...  256a 

Schmitz,   F.     Iron;  Oxygen  in  469a 

Schmitz,   W.,  and   E.   Jansen.      Honey;    Preparation  of 

artificial  containing  iron  (P) 436a 

Schnabel,    K.      See    Ziinker,    W 685a 

Schneider,  C.    See  Badische  Anilin  und  Soda  Fabrik  ...  199a* 

Schneider,   F.     See  Guye,   P.   A 412a 

Schneidewind,    K.     Gas   producer;    Suction  (P)   ...  457a 

Schneller,  M.  A.     Decolorising  carbons ;  Vegetable  

for  sugar  refining  316a 

Sohobel,   H.     See   Soc.   of  Chem.  Ind    in   Basle  ...    574a*,  652a" 
Schoch,  E.  P.,  and    R.   H.  Pritchett.     Perhalates,  e.g., 

sodium  perchlorate ;  Manufacture  of (P)  ...      767a 

Schoeller,  W.  R.     Antimony;  Blast-furnace  smelting  of 
stibnite,   with  considerations  on  the  metallurgy 

of    183a 

and     A.    R.    Powell.      Cobalt     steel ;     Determination 

of  cobalt  and  nickel  in  269a 

Schon   und    Co.,    Harburger   Chem.   Werke.     Magnesia; 

Production    of   sintered    (PJ ■■■      336a 

and    W.    Daitz.     Magnesite ;     Process    for    obtaining 

artificial  for  production  of  artificial  stone, 

cements,  pigments,  etc.   (P) 419a 

Schoenbeck,    F.,    u.   Co.       Dental  filling  of   vitreous   or 
porcelain-like     structure      resembling      enamel; 

Manufacture    of   (P)       623a 

Schonfcld,    F.,    and    C.    Goslich.     Yeast    cells    in    thin 

worts;  Diminution  in  size  of  779a 

and    M.    Korn.    Maltase-activity    of    yeast;    Influence 
of  stimulants  and  of  storage  under    water  and 

beer    on   ;■        ••■      779* 

and    H.    Krumhaar.        Maltase    activity    of    different 

yeasts  1°2A 

.  Maltase    activity    of   yeast   in    beer;     Influenoe     of 

oxvgen  on    the  1&2a 

Yeast;  Maltase   activity  of  in  relation  to   fer- 
mentation and  storage 162a 

Schoening,  H.   W.     See  Reynolds,   F.  H 783a 

Sohoenmehl,  C.    B.     See  Conrad,  M.   E 339a 

Scholes,    S.    R.     Chemical   problems    awaiting  solution      201b 
Potassium  compounds;  Manufacture   of  (P)    ...      579a 

Scholey,  H.     Metals;  Method  of  hardening  (P)   ■■•        61i 
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Scholl.  R.     Pjranthridone ;   Manufacture  of (1*)   ... 

(t.    Duoaendarfar.     Flavnntlircne  ;    Synthesis    of 

Pyrtinthridone     ■        

\    /itik.-.    allaarin;    A.ti,.n  .»i   potanaiam   ferri- 

de    OB in    alkaline    solution    and    con- 

Hon   of  snlte  of  hydroxyanturuquinones  ... 

Schoonenborg.    1".      See  Kilippo,   H 

Beboorl,    N      Choline;    KioroabeiDioeJ  tests  for  ... 

sod    A  n.      Spirit  ;     K.vislon    .if    the    Dutch 

tables    for   the   strength  of  

Bohorger,    A-   W.     Sulphite  turpentine      

Wood;  Use  of  ■ —  in   ahemioal  apparatus 

Schorlommcr.    K.      Chromium;    Estimation    of    in 

chromium  salts,     liquors,     lenthor      ashes,     Olid 

RMfdllM  

OhTomiam ;    Estimation  of  in   presence  of  iron 

Schou.  II  EX.,  and  Flakes  A./S.  Emulsifying  appa- 
ratus      P)  

Behrimpe,  ('.  F.,  and  Perth  Amboy  Chemical  Works. 
Fuel  and  prooaas  of  barning  aame  (P) 

Schroedor,  J.  1*.     Peat  «nd  muck;  Prooesa  of  treating 

for  tho   preparation   of    fertiliser    (PJ 

r.    K.      Ine:in<Jesocnoe    electric    lamps;    Crystals 
in  filament  form  as    used  in  

Schryvcr,    S.    B.     .Sec    Chuke,    G 

Sohuck.  W.  P.     Fatty  oils;  Prooasa  ol  deodorising a 

and   Superior   Oil    and    Prooesa   Co.    Oily   materials; 
Prooasa   oi   pnrifyiag  (P)        

Sohudcl,    G.      See     Willst&tter,    R 540a, 

Scliulke  u.  Mavr.  and  H.  Kantorowicz.  Hydrocarbons 
and  their  substitution  products  :  Preparation 
of  stable   aqueous   solutions    of    (P) 

Schulo  Ges.,  F.  H.     Drying  apparatus  (P)  

Schuller.    F.    T.     Alloy    (P)       

SehnleOi  W.  Sugars,  starches,  gums,  proteins,  and 
organio  acids  ;  Precipitant  for  ■  

Bohnlts,  O.  W.     Sulphonated  oils;  Analysis   of  ... 

s.  link.   \V.     Sea   Sohwalbe,    C.  G 351a,  382a, 

Bchttls.  Photomechanical  printing  plateB ;  Develop- 
ment process  without  glycerin  for  prepara- 
tion   of    

Schumacher,    \v.     Powdered  ores,  flue-dust,  etc.;   Fur- 

nnec   for   drying,   calcining,   and  sintering    

(P)        

Sintering    fine    and     powdery     material;      Process 
for   (P)  

Schurecht,    H.    G.     Clays ;  Relation  of    salt   to  clay   in 

purification    of   

Kaolins ;    Use   of   sulphuric   acid   in   the   sedimenta- 
tion   of    

Refractory    clays;     Burning     properties      of      some 
American    

Schuster,  R.    Galvanic  primary  cells  (P) 

Sehwalbe.   C.  G.     Soap;    Process   for   filling  with 

vegetable   substances    (P)        

Vegetable  fibrous  materials  and  cellulose  therefrom ; 

Scheme  for  the  analytical    investigation   of  

Wood    pulp  

and  W.  Schulz.    Conifer  resin         

Conifer    resin;    Fat   content    of   

Extraction    apparatus;   Laboratory  

s.  I'.warcman,  A.,  and  Kellogg  Products.  Inc.    Catalyst 

and  method   of  making  same   (P) 

Hydrogcnation ;    Process  of  (PJ 

Schwartz,   C.     See   Knapp,   W.  A 

Schwartz.     S.,    and    Jenkins      Petroleum     Process     Co. 

Hydrocarbons;  Method  of   treating   heavier  

(P)        

Schwartzkopff,  L.,  Berliner  Maschinenbnu  A.-G.  See 
under  Berliner  M&schinenbau. 

Schweinsberg,    G.    W.     See   Potthoff,    L 

Srhweizoi,  A.,  and  G.  Loos.  Sugar  factories  using 
the  defecation  process ;  Filtration  of  muddy 
juioe    in    Java   

Schweizer,  K.  Yeast;  Amino-nitrogen  in  manufacture 
of   pressed   

Schwciz.     Serum-   und   Impfinstitut.    See    Eckmann,    A. 

Schwcrin,    B.,    and    Elektro-Osmose    A.-G.       Purifying 

liquids,    e.g.,   drinking  water   (P) 

Steatite ;  Electro-osmotio  process  of  removing  water 

from   (P)       

and  Gcs.   fur   Elektro-Osmose.       Diaphragm    for  elec- 

trolytieal    and     electro-osmotical     purposes    (P) 

Electro-osmotic    extraction    of    water    from    animal, 

vegetable,  and   mineral  substances   (I*) 

Schwcrin  Ges.,  Graf.     See  Elektro-Osmose    A.-G. 

Scott,  A.    Magnesite  bricks;   Microstructure  of  217R 

Silica    bricks;    Constitution    of    217b, 

Silica    bricks :     Estimation    of    the    proportions    of 

quartz,    tridymite,   etc.,   in  •      

Silica  bricks;  Inversions  in  

Scott,   G.,   and   Son    (London).     See   MacGregor,    J.    ... 

Scott,   S.    E.     See  Browning,   P.   E 
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Soott,    U.    G.     See  Oirvin,  C.    W 

Scott,  W.     See  Uooch,   F.    A 

Scott,    W.    A.      Oro  concentration   process    (P)    ...        62a, 
und    Minerals    Separation    North    American     Corpora- 
tion.    Ore  concentration  ;  Process  of  (P)  ... 

Scott,  W.  S.  Electric  furnace  for  annealing  and  forg- 
ing   steel       

Scragg,  H.  Carbon  electrodes ;  Deleterious  effect  of 
using  saline  oil  eoko  in  manufacture  of  123t, 

Sea    Products    Co.     See    Judson,    H.    W 

Seaman  Wast.-  Wood  Ohemioal  Co.  Distillation  of  wood 
or  other   similar    material    (P)      

Sebast,    F.  M.     See  Hunter,   M.   A 

Secord,  F.  A.  Clay  and  other  substances  or  articles; 
Process    and    apparatus   for  drying  (P)    ... 

Seede,  J.  A.,  and  General  F.lectrio  Co.  Elcotric  fur- 
naco   control  apparatus   (P) 

Seeger,  H.,  and  New  Prooesa  Oil  Co.  Hydrocarbon 
oils;    Apparatus    for  treatment   of    (PJ    ... 

Seeley,  A.  Dyeing  nnd  analogous  purposes;  Machinery 
for    ■ (P)        

Seemnn,    J.    J.     See    Blumcnberg,    H.,    jun 

Segaller,    D.      See    British    Dyes,    Ltd 

Segay,    A.     Explosives    (P)         390a, 

Seibert,  F.  M.,  and  W.  C.  Harpster.  Interferometer; 
Use  of  in    gas    analysis 

Seidell,  A.  Fullers'  earth ;  Utilisation  of  adsorptive 
power  of  for  chemical  separations.  Adsorp- 
tion   of   quinine    and    Methylene    Blue       

Seidenberg,   A.     Butter   fat ;    Detection  of   foreign    fats 

Seidensohnur,   F.     Wood ;    Solution    for    preserving  

(P)        

Seitz,    G.    H.,    and    others.      Filter-body    for    removing 

germs  from  liquids  (P) 

Seitz.   H.  G.     See  Girvin,   C.    W 

Seitz-Werke  T.  und  G.  Seitz.    See  Seitz,  G.  H 

Sekinger,  J.  G.,  and  Pittsburgh  Plate  Glass  Co.  Mag- 
netic   separator    (P)       

Selden  Co.,  and  H.  D.  Gibbs.     Aromatic  hydrocarbons; 

Process    of    oxidising   (P)       

Seligman,    R.      Aluminium    alloys ;    Chemistry   of   . 

Disoussion      

Aluminium  alloys  and  metallio  aluminium  ;  Analysis 

of  .    Discussion         

Cottonseed    products.      Discussion  

and   P.    Williams.     Aluminium;   Inhibitory  effects    of 
water    on    interaction    of    fatty     acids,    phenol, 

oresol,    naphthols,    and    alcohols   with  159T, 

Copper-aluminium  alloy ;   Case  of    disintegration  of 

Sellers,    W.    S..    and     American    Can    Co.      Preserving 

foods ;   Vacuum   process    for   and  for  other 

purposes    (P)  

Seltzer,  J.  M.  Tanning  extract  analysis ;  Compara- 
tive          

Selvig,  W.  A.    See  Fieldner,  A.  0 231a, 

Sem,  M.,  and  Norske  Aktieselskab  for  Elektrokemisk 
Industri,  Norsk  Industri-Hypotekbnnk.  Nitro- 
gen compounds  of  metals ;  Process  of  producing 

Semet-Solvay  Co.     See  Loomis,    C.  C 

See   Parker,    R.    B 

See   Sanford.    G.   R 

See  Tillinghast,  A.    R 

Semmler,  C.     Slag ;   Method  of  utilising  the  waste  heat 

of  wherein  the  slag  is  granulated  by  means 

of    air    (P) 

Semmler,  F.  W.,  and  others.  Essential  oils ;  Con- 
stituents of    .     Betulol      

Essential   oils ;    Constituents   of .     Gum   ammo- 

niao  oil,  and   synthetical   experiments      on    the 

nature    of    its    constituents 

Essential    oils;    Constituents    of    .      Synthetical 

experiments      in      the     unicyclio     sesquiterpene 

series  

Sen,    J.    N.     Indian     feeding    stuffE ;     Composition    of 

some   

Nitrification ;    Influence     of    potsherds    on    in 

the  Indian    alluvium       

Senier,    A.      Obituary       

Senior,  H.  H.     Whey  extract ;   Production  of  for 

use   as    food    (PJ 

Senseman,  W.   B.     See  Lachmann,  R.   A 

Sepulchre,  E.  Separation  and  recovery  of  liquids  of 
different  densities,  and  separation  of  light 
solid  particles  from  a  heavy  liquid;  Process 
and  means  for (P) 

Sernagiotto,  E.  Carbon ;  Rapid  determination  of  total 
in  steel  and  oast   iron 

Sestini,    Q.,    and    T.    Rondelli.      Bronzing   or    colouring 

of   metallio  surfaces    (P)  

Settle,  T.    See  Goodall,  Clayton,  and  Co.,  Ltd 
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Seward,  G.  O.,  and  American  Magnesium  Corporation. 
Magnesium ;  Electrolytic  production  of  (P) 

Seward,   W.      Rubber;   Manufacture   of  sheet  (P) 

Seybold,  S.  R.    See  Barnes,  J 

Seydel,    R.     Continuous    kilns;   Operation  of  ■ 

Seyfferth,  C.  E.  B.  Nitrocellulose;  Utilising  the  wash- 
water  of  the  manufacture  of  (P) 

Shackey,  J.  B.     Grinding  mill    (P) 

Shah,  C.  P.  Underglaze  colours;  Effect  of  magne- 
sian    glazes    on    

Shannon,   H.,  and  W.   P.  Bending.     Fuel;  Liquid  

(P)       

Sharp.    L.    T.,    and    D.    D.    Waynick.      Soils;    Moisture 

equivalent    determinations    of    salt-treated    

and  their  relation  to  changes  in  the  interior 
surfaces  

Sharp,    W.   H.     See  Waite,  C.  N 

Sharpies,  G.  H.  Carbolic  acid ;  Notes  on  .  Appli- 
cation of  phenol    tests    to   works  practice 

Sharpies,  P.  M.,  and  White  Heat  Produots  Co.  Arti- 
ficial  stone;    Manufacture    of  (PJ 

SLarples,  P.  T.  Separating  solids  from  liquids;  Pro- 
cess  and   apparatus   for    (P) 

and  Sharpies  Specialty  Co.  Centrifugal  separator 
(P)        

Sharpies  Specialty  Co.    See  Ayres,  E.  E.,  jun 

See  Miller,  M.  B 

See  Sharpies,  P.  T 

Sharwood,  W.  J.     Sodium  cyanide     

Shaw,  C.     See  Taylor,  W.  H 

Shaw,  J.  B.     Enamels ;  American  clays  for  floating 

Firebrick ;  Modified  load  test  for 

Paving  brick  from  blast-furnace  slag     

and  others.  Blast-furnace  slag ;  Making  articles  of 
(P)  

Shaw.  I.  H.    See  Shaw,  J.  B 

Sheather,  E.  E.    See  Gillespie,  A.  E 

Shedd,  O.  M.    Sulphur ;  Effect  of on  different  crop® 

and  soils        

Shedlock,  J.  J.      Lampblack  ;  Manufacture  of  (P) 

Sheehan,  J.  J.    See  Egan,  W.  P 

Sheets,  E.  H.  Hvdrocarbons ;  Apparatus  for  obtaining 
liquid  (PJ        

Shelton,  J.  W.,  and  Tucson  Steam  Laundry  Co.  Fabrio 
stretching  and  drying  apparatus  (P)         

Shepherd.  F.  A.,  and  Brazil,  Straker  and  Co.  Iron; 
Electro-deposition  of  (PJ  

Sheppard,  F.    Annual  Meeting  proceedings  

Sheppard,  S.  E.     Ammonium  persulphate;  Effect  of  the 

iron  content  of on  its  photographic  reducing 

power 

and  F.  A.  Elliott.  Gelatin  photographic  plates; 
iteticulation  of  

Sherlock,  J.    See  Glossop,  E 

Sherman,  A.  E.  Antiseptic  or  sterilising  agents  for  use 
in  preservative  treatment  of  meat   (P)     ...      135a, 

Sherman,  H.  C,  and  D.  E.  Neun.     Casein;  Action  of 

pancreatic  enzymes  on  

and  J.  C.  Winters.     Maize  protein;  Efficiency  of  

in  adult  human  nutrition         

See  Garard,  I.  D 

Sherman,  L.  0.,  and  Cleveland  Trust  Co.  Distilling 
petroleum  and  the  like;  Method  and  apparatus 

for  (P)  

Sherwin,  C.  P.    See  Yoegtlin,  C 

Sherwin,  R.  S.,  and  Aluminium  Co.  of  America.     Alkali 

aluminate  solutions;  Cooking  apparatus  for  

(P)        

Aluminium  hydroxide ;  Method  of  precipitating  

(P)        

Sherwin-Williams  Co.    See  Holton,  E.  C 

See  Macklind,  W.  R 

SheTwood,  L.  T.     Glass;    Manufacture  of  (P)     ... 

Nitre-cake;    Method    of    recovering    products   useful 
in  the  arts  from  (PJ         

Sherwood,  S.  F.    See  Hudson,  C.  S 

Shestakoff,  P.     See  Tarassoff,  K 

Shevels,  T.  F.     See  Peel,  R 

Shevky,  A.  E.     See  Addis,  T 

Shibko,  J.    Sulphide  precipitation  of  group  2a  metals  ... 

Shiga,  K.     Gold  alloys ;  Preparation  of  (P) 

Shilstone,  H.  M.     Decolorising  carbon ;  Manufacture  of 

(P)         

Shimer,  P.  W.     Case-hardening  of  metals  (P)     

Shinozaki,  M.    Writing  inks  ;  Indelible (P) 

Snippy,   B.   A.,   and   G.    H.   Burrows.      Potassium     and 

sodium ;     Determination    of    as    chlorides, 

through  the  use  of  the  refractometer       
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Shive,  J.   W.     Phosphates ;   Toxicity  of  monobasio  

towards  soya  beans  grown  in  soil   and  solution 

cultures  253a 

and  W.  H.  Martin.  Salt  requirements  for  young 
and    for    mature    buckwheat   plants    in    solution 

cultures;  Comparative  study  of  598a 

Shiver,  H.  E.    See  Keitt,  T.  E 253a 

Shoeld,  M.,  and  Armour  Fertilizer  Works.     Aluminium 

nitride;  Production  of  (P)       662a 

Furnace  for  chemical  reactions   (PJ      662a 

Furnaces  ;  Electric (PJ  662a 

Shoemaker,   R.   J.     Coating  metals    with   lead;   Method 

of  (PJ     705a 

Plating  metal  castings  ;  Method  of (P)    705a 

Shoji,     T.       j7-Aminophenol ;     Electrolvtio     preparation 

of  .'       459a 

Shook,  G.  A.    Refractometer;  Differential 443a 

Shore,  A.  F.    Hardness  of  metals ;  Relation  between  ball 

and  soleroscope  586a 

Short,    A.      Alloys ;    Cored   dendritic  structure   in  . 

Discussion      2O0T 

Coke  as  fuel  for   the  blast-furnace.    Discussion     ...        63r 
Short,    F.    C,    and   F.   W.    Moore.    Gases ;    Method   and 

means  for  storing  (P)      539a 

Shorter,  S.  A.     Electrification  of  fibres     263a 

Shortman,  E.  H.,  jun.     See  New  Delaville  Spelter   Co.      378a 

Shriver,  H.  T.    Electrolytic  apparatus  (P)  249a 

Shuey,  P.  McG.  Phosphoric  acid ;  Preparation  of 
ammonium  citrate  solution  and  determination  of 

insoluble  in  fertilisers     16a 

Shuman,  C.  and  V.     Glass ;  Manufacture  of  reinforced 

sheet  (P)         623a 

Shuman,  V.     See  Shuman,  C 623a 

Shnpp,  A.  F.    See  Pratt,  D.  S 120a 

Sibson,  W.  W.    See  Allsop,  T 86a 

Siebel,  F.  P.,  and  Siebel  Institute  of  Technology.  Bread- 
making  process  (PJ         603a 

Siebel  Institute  of  Technology.     See  Siebel,  F.  P.         ...      603a 
Siegler,   R.      See  Akt.-Ges.   der   Chem.   Produkten-Fabr. 

Pommerensdorf       345a 

Siemens,  F.    Gas  producer  (PJ 362a 

Siemens   u.   Hals-ke  A.-G.      Diaphragms    for  electrolytic 

purposes  (PJ  741a 

Photometry  and  apparatus  therefor  (PJ  353a 

Tin  chloride  solution  ;  Process  for  regenerating  

(P)        ...      334a 

Sieurin,  S.  Carbon  electrodes ;  Transforming  anthracite, 
coke,  and  other  materials  rich  in  carbon  into  a 

product  suitable  for  manufacture  of tPJ     ...      706a 

Silberberger,    R.     See    Bruml,   L 743a 

Silbermann,  T.    See  Chem.  Fabr.  Buckau 467a 

Silberrad,   O.      Sulphur  dyestuffs ;  Manufacture  of  

from    residues    from    manufacture    of    trinitro- 
toluene (PJ     ...        52a,  502a» 

Silverman,  A.    Illumination  of  a  microscopic  field ;  New 

method  of  201e 

and  R.  M.   Howe.      Silver   films   on  gla6S ;  Deposition 

of  7a 

Silverthorne,  W.  E.    See  Ferguson,  G.  E 547a 

Simidu,  T.     See  Honda,  K 125a 

Simmance,  J.  F.     Gas  calorimeter  (PJ         447a 

and  J.  Abady.     Gases  of  varving  density;    Apparatus 

for,  and  actuated  by (PJ  490a« 

Simmermacher,  W.    See  Pfeiffer,  T 67a 

Simmersbach,  O.     Hot  blast  for  blast  furnaces 515a 

Simmonda,   H-,   and   M.   D.   Davis.      Vapours   in   gases; 

Determination  of  (PJ       609a 

Simmonds,  N.    See  MoCoUum,  E.  V 105a,  134a 

Simmons  Co.    See  McMullen,  E.  W 590a 

Simon-Carves.  Ltd.,  and  J.  H.  Brown.     Coke  ovens  and 

muffle  and  like  furnaces  ;  Gas-fired (PJ        ...      232a 

Superphosphates     and     other     artificial     manures ; 

Apparatus  for  manufacture  of  (PJ     598a 

and  S.  Hunter.  Coke-ovens ;  Storage  bunkers  and 
compressing  apparatus  used  in  connection  with 

(PJ         457a 

Settling  tanks  for  clarifying  liquids  (PJ         ...      497.1,  497a 

Simonsen.  J.  L.     Morindone        685a 

See  Gibson.  C.  S 107a 

Simplex  Refining  Co.    See  Trumble,  M.  J.  84a,  293a,  330a 

Simplex  Wire  and  Cable  Co.    See  Boggs,  C.  R 66a 

Simpson,  A.    See  Simpson,  D 50a 

Simpson,   C.   W.        Heating  flues  of   chamber  ovens    or 

retorts  for  producing  gas  and  coke  or  fuel  (P)  ...      682a 

Simpson,   D.   and   A.     Bituminous  shales  and  the  like; 

Treatment  of  to  obtain  oil  therefrom,  and 

apparatus  therefor  (PJ 50a 

Simpson,  G.  W.  S.     Separators;  Pneumatic  (P)     ...      230a 

Simpson,  W.  S.  Tungsten  oxide  for  curative  and  thera- 
peutical purposes ;  Method  and  apparatus  for 
treating  liquid  to  produce  colloidal (PJ      ...      222a 


NAME  INDEX. 
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6iras,  A.  O.     Coke,  coal,  and  other  material ;  Machines 

for  cutting,  crushing,  or  breaking (Pj 

Sinclair   O.  W.    Calcium  oyannniido;  Process  for  granu- 
lating        (P)         

Sindall,  It.  W.     Wood  pulp  and  paper-making  materials 

Sinding-Larsen,  A.    Iron-sponge;  Production  of  (P) 

184a, 

Iron  sponge;   Treatment  of  (P)     

Singer,  F.     Glasses;  Influence  of  alumina  on  fusibility 

6inger,  L.  Tar  oil*  resistant  to  cold;  Production  of 
(PJ  

Mngewnld,  J.  T.,  jun.  Haematite  ;  Concentration  of 
silioious  red  

8ingh,  H.     See  Annctt,   II.   B 1"3b,  315T,  44lA, 

Singleton,  J.  II.   See  Fletcher,  Russell,  and  Co 

Singmaster,  J.  A.,  and  others.  Zinc-lead  pigment;  Pro- 
oess  and  apparatus  for  making  (PJ 

Sirot,  M.     See,  Rousseaux,  E 134a,  163a, 

Sirot   and    Joret.      Chlorine;    Ik-termination   of   in 

presence  of  organic  matter,  e.g.,  in  gustrio 
.  blood,  milk,  eto 

Siroyich,  G.  Steel  projectiles;  Defects  in  —  and 
method  of  avoiding  them         

Sjollemn,  B.,  and  0.  W.  O.  Iletterschy.  Nitrogen; 
Microcheuiical  estimation  of 

Skelton,  E.  W.    See  Fox,  J.  J 328t, 

Skerrett,  J.  F.    See  Cobb,  B.  G 

Skindfabriken  Unioum  K.  Bendixen,  P.  Bcndixen.  &  Co. 
See   Bendixen,    K.  

Skinner.  G.  S.     See  Noyes,   W.  A.     

Skinner,  L.  U.  Sulphurio  acid  situation  in  the  United 
Stat«s  

Skirrow,  F.  W.    Phenol;  Determination  of  in  crude 

carbolio  aoid  and  in  ooal-tar  oils     

and  T.  V.  Binmore.  Pyridine;  Compounds  of  phenol 
and  the  oresols  with 

Skoglund,  J.  V.  Sulphuric  acid ;  Method  of  con- 
centrating    (P)         

Skowrouski,  S.    Copper  cathodes;  Oxygen  and  sulphur  in 

the-  melting  of 

Copper;  Relation  of  sulphur  to  overpoling  of ... 

Skutil,   F.     See  Milbaucr,   J 

Slaight,  L.  V.    See  Spies.  W.  F 

Slater,  E.  Spraying  and  atomising  liquids ;  Apparatus 
for (PJ 

Slater,  H.  B.    Gas-absorption  apparatus  (P)        

Slater,  W.  A.,  and  Gulf  Refining  Co.  Sludge  acid  from 
mineral  oil  refining ;  Concentration  and  purifica- 
tion of  (P)     

Slator,  A.     Yeast  growth  

Sleeman,  J.     Flour  or  meal  (P)  

Meal  or  flour  from  brewers'  and  distillers'  grains  and 
method  of  obtaining  and  preparing  same  (P) 

Slick.  E.  E.    Blast-furnaoe  and  method  of  operating  it  (P) 

Slingluff.  H.  G.,  and  Pittsburgh  Plate  Glass  Co.  Gloss- 
drawing  apparatus  (PJ 

Glass  tank  (P)    

Slooomb,  F.  F.,  and  Co.     See  Flanagan,  J.  TJ 

Slooum,  E.  M.,  and  General  Rubber  Co.    Latex;  Process 

and  apparatus  for  treating (P)  

Latex;  Prooess  for  ooagulating  (P)         

Latex;  Prooess  for  treating  (P)     

Rubber  coagulum  or  similar  material  nnd  process  of 
preparing  same  for  vulcanisation   (P)      

Smalley,    O.    Alloys ;    Constitution    and    influence   of    a 

cored  dendritic  structure  in  191t, 

Errata 
Smallwood,  A.    Cooling  liquids  by  exposing  them  to  the 

air;  Apparatus  for  (PJ     

Furnaces  for  annealing,  hardening,  or  heat  treatment 

of  metals  and  the  like   (P)     

Grinding  or  disintegrating  cement  or  other  materials 

(P)        

Smart,  B.  J.,  and  P.  Pecover.  Posidonia  fibre;  Nitra- 
tion of 

Smetham,  A.     See  Roberts,  W.  H 

Smcthurst,  H.  Oil  extracting,  cooling  and  like  apparatus 
for  use  with  oompressed  air  (P)      

Smit-Addens,  H.    Oil  varnishes;  Examination  of ... 

Smith,  A.  Soils;  Relation  of  mechanical  analysis  to 
moisture  equivalent  of  

Smith,   A.   C.     Sec  Salines  y  Souza,   B 

Smith,  A.  T.     Vitamines.     Discussion  

Smith,  Alpheus  W.  and  Alva  W.  Magnetic  susceptibility 
of  mixtures  of  liquids     

Smith,  Alva  W.    See  Smith,  Alpheus  W.     

Smith,  B.,  and  General  Electrio  Co.  Coating  by  means 
of  emulsions;  Process  of  (P)     

Smith,  0.  C.     See  Carpenter,   H.  C.  H 
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Smith.  0.  H.    Coal;  Process  and  apparatus  for  treating 

(P)  

and       International       Coal       Products       Corporation. 

Briquette  and  method  of  making  the  same  (PJ  ... 
Coal;  Process  of  treating (PJ  

Smith,  C.  8.     Filtering  apparatus  for  water  (PJ 

Smith,  I).  V.,  and  others.  Aluminium  chloride  ;  Manu- 
facture of  (P)         

See  Brooks,  B.  T 

Smith,  D.  P.    See  Gordon,  N.  T 

Smith,  E.  W.  British  Association  of  Cheniisto;  Discus- 
sion on   proposed    formution   of  

Works  ohemist  and  his  relation  to  buying ;  Tho  . 

Discussion      

Smith,  F.  G.    See  Wellniau,  Seaver,  and  Head,  Ltd.      ... 

Smith,  F.  T.  Foul  solutions,  e.g.,  electrolytes  from 
copper  refining;  Process  of  treating  (PJ     ... 

Smith,  H.  D.    Alloys;  Cored  dendritio  structuro  in  . 

Discussion      

Coal  ash;  Melting  point  of .    Disoussion 

Smith,  H.  E.,  and  Perry  and  Co.  (Bow),  Ltd.  Water-gas 
containing  varying  proportions  of  the  component 
gases ;  Adaptation  of  twin  generator  gas  plants 
to  manufacture  of  (PJ     

Smith,  H.  F.     Dust  problem  in  faotories     

Smith,  H.  G.     "  Grass  tree  "  resins  of  Australia 

Refractometer ;     Use    of    in      examination     of 

eucalyptus    oils       

Smith,  J.  L.     See  Rettie,  T 311t, 

Smith,  L.  E.     See  Zulver,  0 

Smith,  M.  A.  Open-hearth  furnaces;  Method  and 
apparatus  for  tapping  (PJ         

Smith,  R.  T.    See  Baker,  H.  G.  

Smith,  8.    Doping  in  aircraft  works  ;  Report  on  ... 

Smith,  T.  A.    See  Maxted,  E.  B 

Smith,  W.    See  Kenyon,  W.  H 

Smith,  W.  H.  C.     Evaporator  (PJ     

Smith    W.  R.     Arsenical  ores ;  Apparatus  for  treating 

(P)         

Smither,  F.  W.    See  Walker,  P.  H 

Smits,  A.,  and  J.  Gillis.     Lactose     

and    others.    Phosphorus;    Black   

Smits,  M.  B.    Copra;  Experiments  on  preparation  of 

in    Java  

Smoot,  A.  M.  Tin  in  wolfram  ores  and  concentrates  ; 
Determination  of  

Smyth,  0.  P.    See  Hulett,  G.  A 

Smythe,  W.  South  Africa ;  Development  of  chemioal  in- 
dustries in  

Sneed,  M.  C.  Arsenio ;  Separation  of  the  copper  group 
from  the  arsenio  group  with  special  reference  to 
the  identification  of  

Snelling,  W.  O.  Fertilising  method  and  material  (PJ  ... 
Photochemical  chlorinating  apparatus  (PJ     

Snodgrass,  A.  T.     Abrasives;  Manufacture  of  artificial 

(P)         

Snow,  C.  J.     Condensers  (PJ     

Snyder.  E.  W.    See  Krydcr,  F.  L 

Snyder,  F.  T.    Electrio  furnaee  (PJ 

Electric  furnace  contact    (P)         

Electrio  furnace;    Three-phase  and   method  of 

operating  the  same  (PJ  

Electrio   smelting  furnace   (PJ      

Steel  process   (PJ  

Snyder,  R.  8.    See  Potter,  R.  S 159a,  435a, 

Soap  Works  Equipment  Co.    See  Young,  De  N.  W.  B.    47a, 
Soc.    Alsaeienne   de   Constructions   Mecaniques.      Paper, 
textilose,  or  other  similar  material ;  Manufacture 

of  thread,  string,  and  oord  from  strips  of (P) 

Soc.  Anon,  des  Combustibles  Industriels.     See  Melchoir, 

F.  M.  A.  A 

See  Rosen,  J 

Soc.    Anon,    pour   l'Etudo     et     l'Exploit.    des 
Claude.    See  L'Air  Liquide. 

Soc.    Anon.    Ital.     G.    Ansaldo     and      Co, 

Ansaldo. 
Soc.  Anon.  Metallurgique  Proc.  De  Laval.    See  Johans- 
son,  E  A 

Soo.    Anon,    des    Prod.    Refractaires    de   l'Ouest.     Silica 

bricks;   Manufacture   of  (P)      

Society  of  Chemical  Industry  in  Basle.  Acridine 
series;   Manufacture  of  therapeutically    valuable 

compounds  of  the  (PJ      

0-Aminoanthraquinone  ;  Manufacture  of (PJ    202a. 

»-Aminophenol ;     Therapeutically     valuable    deriva- 
tives   of (PJ  .349a, 

Azo  dyestuffs  of  pyrazolone  series,  capable  of  being 

ohromated  :  Manufacture  of  mono-  (PJ     573a, 

Blood-coagulating     substance ;     Manufacture     of     a 

(P)  

Chromium  compounds  of  azo  dvestuffs ;  Manufacture 

of  —  (P)     263*». 


...    263a* 
Proo.    G. 
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177b 
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186a 
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652a* 


193a 
263a* 
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Society  of  Chemical  Industry  in  Basle — cont. 

Copper  compounds  of  substantiTe  azo  dyestuffs ; 
Manufacture   of    new  (PJ  

Copper  compounds  of  substantive  o-hydroxyazo 
dyestuffs;  Production  of  on  the  fibre  (P)... 

Diallylbarbituric  acid  and  alkaloids  of  the  morphine 
series ;  Compounds  derived  from  and  pro- 
cess of  making  same  (PJ         

Disazo   dyestuffs   for  wool;    Manufacture   of (P) 

Fast  tints;  Process  for  producing1  (P)     

Gallocyanine  dyestuffs ;  Manufacture  of  condensa- 
tion products  of with  amines   (PJ      ...       407a,  574a* 

Hydrazone    dyestuffs ;     Manufacture    of    new    metal 

compounds   of and   process   of    dyeing"   with 

such    compounds  (PJ       235a 

o-Hydroxyazo  dyestuffs;  Manufacture  of  substantive 

(P)  574a* 

Lipoid    nitrogenous    compound ;    Production    of    a  

from   yeast  (P)       349a 

Mercury  compounds  of  the  acridine  series  and  pro- 
cess of  making  them  (P)         283a 

Metal-albumin   combinations ;     Manufacture    of  

,      (P)        442a 

Monoazo  dyes;   Manufacture  of  mordant  (P)   ...      460a 

Opium;    Product    derived    from and   process    of 

making  same  (P) 39a,  283a* 

l-Phenyl-2.3-dimethyl-4-diallylamino-5-pyrazolone; 
Preparation  of  (PJ... 

Physiologically  active  substances  and  new  com- 
pounds containing  nitrogen  from  ovaries, 
corpus  luteum,  or  placenta;  Manufacture  of 
new (P)  

Quinine     group;     Manufacture     of     therapeuticallv 

valuable  compounds   of  the  (P)      ...        222a,  443a 

Secale  cornutum  (ergot);  Preparation  from (P)      717a 

Wool  dyestuffs ;  Manufacture  of  acid  indifferent 

to  copper   (PJ  

Soc.  Chim.  XJsines  du  Rhone.  Acetic  anhydride  and 
polymerised  or  non-polymerised  acctaldchvde; 
Production    of  (P) "     ... 

Ethylidene    diacetate ;    Manufacture   of (P) 

See  Koetschet,  J 

Soc.     d'Exploit      des      Appareils      Rateau.     Water-gas ; 

Apparatus    for  production   of  (P)      

Soc.  d'Exploit.  des  Proc.  Evaporatoires,  Systeme  Prache 
et  Bouillon.  Evaporating  and  crystallising  appa- 
ratus   especially    adapted    for    obtaining    largo 

crystals  (P)  

H.   Boulard.      See     under 


Soc. 


Proe. 


Plastic   material  (P) 
ik   Coke.    Coke    ovens ;  Re- 


d'Exploit.     des 
Boulard. 

Soc.  Francaise  du  Ceramoid 

Soc.   Franco-Beige  de  Fours 

generators  for (P) 

Coking  ovens;    Horizontal  (P) 

Distilling   oils,    fats,    and   the  like;    Apparatus    for 
(P)  

Soc.  Ind.  des  Metaux  de  Synthese.  Steels;  Manufac- 
ture of  tools  from  scrap  of  high-speed  or 
special (P)       

Soc.    Ind.    de    Produits    Chimiques.      Sodium    carbonate 

and    ammonium    sulphate;    Manufacture    of  

from  sodium  bisulphate  (P) 

Soc.  La  Cellophane.    See  Brandenberger,  J.  E 

Soc.  Nouvelle  des  Etablissements  E.  Mulle'r.  Sec  under 
Muller. 

Soc.  de  St6arinerie  et  Savonnerie  de  Lyon,  and  P. 
Berthon.    Catalysts  for  reduction  or  hydrogena- 

tion ;   Method    of   producing  and    apparatus 

therefor  (P)  

Fatty    acids    and    their    glycerides ;    Saturation    by 

means     of     hydrogen     of     unsaturated and 

apparatus   therefor  (P) 

Soc.  Union  Francaise  des  Papeteries.  Paper;  Process 
and  apparatus  for  regenerating  old  (P)    ... 

Soderman,  M.  A.    See  Gooch,  F.  A 

Soderlund,  O.,  and  others.      Distillation  of   liquids   (P) 

Soiling,  J.     See   Hiirtel,  F 

Solmgen,  N.  L.,  and  others.  Soil  sicknesses;  Researches 
on  certain  

Soraas,  I.  Sulphite-cellulose  manufacture;  Process  of 
dissociating  waste  lye  from  (PJ         

Sokal,    E.     Battery  (P)       

Battery;  Primary  (P) 

Solari,  L.     Fuel  for  use  in  explosion  engines  (PJ 

Solvay  Process  Co.     See  Trump,   E.  N 

Somieski,  C.    See  Stock,  A 

Sommer,   H.  H.,  and  E.  B.  Hart.    Milk ;  Effect  of  heat 

on  citric    acid   content  of  ,  and   isolation  of 

citric  acid  from  milk     

Sommer,  W.  H.,  and  others.  Iron  sulphate  crystals ; 
Method   of   recovering from   pickling*  baths 

Sonderegger,   J.    R.,    and    others.     Fodder;   Process    for 

preserving  green  in  the  form  of  sweet  green 

fodder  (P)      

Soneja,  H.  D.    See  Wilsdon,  B.  H 

Sorensen,  H.    See  Ward,  J.  A 
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241a 

280a 
194b 
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Sosman,  R.  B.     See  Hostetter,  J.  C 126a 

South  Durham  Steel  and  Iron  Co.    See  Rees.  J.    725a* 

Southerden,  F.     Centrifuge;   Application  of   the  in 

common  laboratory   practice.    Discussion 256t 

Lead  roofing;  Corrosion  of  .    Discussion 85r 

Potash    industry;    Prospects    of    founding     a  in 

this    country.     Discussion  229t 

Southern     Electro     Chemical      Co.      See      Hechenbleik- 

uer,  I 114a,  414a,   414a,  415a,  415a 

See    Pfaehler,    11 96a 

Southey,  A.  W.  Gasifying  liquid  hydrocarbons;  Appa- 
ratus for  (PJ  501a* 

South    Metropolitan    Gas    Co.,    and    A.    Kirby.    Pitch ; 

Burners   for  (P)       646a 

and  others.     Anemometers    (P)         22a 

See  Evans,  E.  V 30a 

Southorne,  W.  H.    Furnaces  for  heating  metal  articles 

and  the  like  (PJ     739a 

Souza,   B.   S.    v.,   and   A.   C.    Smith.     Cane-juice  filter; 

Automatic  (P)  218a 

Sowers,  L.  E.,  and  P.  S.  Phillips.    Manganese  dioxide; 

Separation     of   from     ore     containing    the 

same  (Pj         733a 

Manganese   dioxide;   Separator   for    separating  

from  ores  containing  the  same  (P) 733a 

Soyer,  J.  Hydrogen  phosphide ;  Detection  and  determi- 
nation of  in  hydrogen       765a 

Spalding  By-Products  Co.    See  Paul,  C.  F.,  jun 432a 

Sparks,  C.  F.    See  Harvey,  T.  F 31-a.  41t 

Sparks,  J.  A.    Sec  Clark,  C.  E 725a* 

Sparre,  F.,   and  E.  I.  du  Pont  de  Nemours  Powder  Co. 

Leather;  Process  for  producing  artificial (PJ      315a 

Pyroxylin  composition  (PJ 461a 

Spaulding,  C.  F.  Flotation  separation  of  ores.  Appa- 
ratus for  (PJ 95a 

Spear,  E.  B.,  and  K.  D.  Kahn.  Colloidal  gold  and 
platinum;  Precipitation  of  on  metallic  sur- 
faces            127a 

Speer  Carbon  Co.    See  Edgecomb,"  H.  R 571a 

Speller,  F.  N.  Water ;  Apparatus  for  heating  and  de- 
oxidising    (PJ  


See  Griffin,  M.  L. 


670a 
28a 


Spence,  G.  K 

Spence,  H.,  and  others.    Aluminous  compounds ;   Treat 

ment  of (P) 

and   others.     Titanium  compounds    ( PJ 

See  Llewellyn,  W.  B 149a,  766a 

See  Wrigley,  H 477a 

Spence,  P.,  and  Sons,  Ltd.    See  Llewellyn,  W.  B.  149a,  766a 

See  Spence,  H 182a*.  242a 

See  Wrigley,  H 

Spencer,  A.  C.    See  Eckel,  E.  C 

Spencer,  E.   S.,  and  F.  F.  Kemp.     Eggs;  Dried  in 

powder  form  (PJ 

Spencer,  G.   C.    See  Emery,  W.  O 

Spencer,  J.  A.    Gas  purifiers;  Purifier  grids  and  means 

for  supporting  them  in  (Pj       

Washer-scrubbers  for  extracting  ammonia,  naphtha, 

and  other  impurities  from  coal  gas  (PJ     

Spencer,  M.  G.    See  Kelley,  G.  L 

Spencer,     T.,    and     National    Carbon     Co.      Electrode; 

Storage  battery (PJ  

Sperr,    F.    W..   jun.    B  en  zpl- recovery     plant     operation ; 

Laboratory   methods  for  2a,  26a,  50a 

Coking  practice;  Characteristics   of  American  coals 

in    by-product  

and  H.  Koppers  Co.     Paint;  Manufacture  of  (PJ 

and  others.    Resins;  Manufacture  of (PJ 

Sperry,  E.  A.    Electrodes  for  searchlights  (P)     ... 

Sperry,  D.  R.    Filter-presses;  Washing  in  

Spicer,    A.   D.,    and   J.    Spicer   and    Sons,    Ltd. 

twine  or  yarn;  Manufacture  of  (PJ 

Spicer,  J.,  and  Sons.    See  Spicer,  A.  D. 

Spiegel,    L.,    and    A.    Meyer.      Saponins    from    mowrah 

seed       388a 

Spies,    W.    F.,     and   others.      Dentifrice    from    cellulose 

hydrate  and  method  of  making  the  same  (PJ     ...      651a 

Spitzer,  J.    See  Honig,  M 502a 

Spitzer.    See  Hunziker,  O.  F 633a 

Splinterless     Anti-Mist     Glass      Syndicate.     See    Gold- 

reich,    S 58a 

Spratt,   G.   A.     Separating   solids   from   liquids;   Means 

for  (PJ 141a 

Sprengstoff  A.-G.   Carbonit.     See  Jahn,   C.  R 167a* 

Spriestersbach,    D.   O.     Sugar   content ;   Preservation  of 

plant  juices  for  determination  of 217a 

Spring,  F.  G.(  and  F.  W.  F.  Day.  Para  rubber  seed  ; 
Oil  content,  keeping  qualities,  and  commercial 
possibilities   of  381a 

Springer,   L.    Alumina ;    Influence    of  on    fusibility 

of  glasses       655a 

Spurway,   C.   H.     Soil   acidity   and   the   hydrolytic   ratio 

in  soils  132a 


Paper, 


242a* 
182a* 


477a 
244a 

669a 
635a 

405a* 

457a 

92a 

311a 


725a 
663a 
433a 
263a 
397a 

765a* 
765a* 


NAME  INDEX. 
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Glazes;    Control   of   fusibility 


289a 
421a 


299a 


580a 

56a 

423a 
375a 
548a 


510a 
511a 


679a 


321a 
217a.  599a 
33a 


150a* 

647a 

233a 

233a 

233a 

251a 


84a 


Squire.   J.  G.      Furnace   for  oalcining   copper   and   like 

ores  (P)         310a 

Squires,  P.  and  W.    Oil  and  fas;  Apparatus  and  method 

for  recovering  from  oil-bearing  strata  (P)...        49a 

Oil;    Recovery   of  from   oil  sands    (P)      363a 

Sqnires,  YY.    See  Squires,  F 49a,  363a 

Stabilimenti  "  fiiak  "  A.  Pouchain.  See  under  Pouchain. 
Stables,  E.  C,  and  J.  and   B,  Hull,  Ltd.     Condensers  or 

coolers  for  gases  or  liquids  (P)  

Stndcler,  A.    Oases  in  alloy  steels      

Stafford,    0.    P.    Carbon    dioxide;    Detection    of  in 

analysis  of  carbonates  or  oxalates    

Stafford  Coal  and  Iron  Co.,  nnd  J.  H.  Richmond. 
Potassium  salts;  Recovery  of- from  blast- 
furnace flue-dust  or  the  like  (P)     

Stahl,   K.    P.      Sodium    silicofluoridc ;     Manufacture     of 

(P)  

Stahl.    W.      Copper;    Influence    of   lead    on    molten  

containing  dissolved    gases      

staining  gases;  Effect  of  tin  on  

Lead;  Determination  or in  ores,  etc 

Stahlwerke   R.   Lindenbcrg.     See  under  Lindenberg. 

.  H.  P.,   and  L.  O.  Hewitt.     Lend  glazes;  Cost  of 

raw  

and    R.    J.    Riley 

frittcd  

Stalbane,  O.,  and  O.  O.  Kring.     Distillation  of  liquids 

Method  and  apparatus  for (P)  

Stamp,    J.     W.      Drying    and    deodorising    night    soil 
slaughterhouse  refuse,  and  analogous  materials 

Apparatus   for  (P)  

Stamps,  G      See  Borghcsani,  G.  A.  R. 
Standard  Chemical   Co.    See  Planncry,  J.  M. 
Standard     Oil    Co.,  nnd    others.      Aluminium    chloride 

Production  of  (P) 

See  Black,  J.  C 

See  Folger,  E.  P 

See   iiusted,  C.  M         

See   Mann,   F.   W. 
Standard  Woven  Fabrio  Co.    See  Gleason,  F.  J.  ... 
Stanford,    E.    E.,    and    A.    Tiehoever.      Cotton     plant; 

Chemistry  and  histology  of  the  glands  of  the  

Stang-Lund,  F.    See  Wohler,  L.  

Stanley,  A.     Commerce  end  industry   after  the   war  ... 
Stanley,  G.    H.     Electric  furnace  manufacture   of  steel 

shoes  and  dies         

Stanley  Works.    See  Bagot,   W.   J 

stannard,  O.  J.     Potash;  A  neglected  chemical  reaction 

and  an  available  source  of  .     Discussion  ... 

Stantial,   F.  G.    See  Howard,  H 

Stnrck,  G.    See  Bolin,  I 

Starke,     P.     A.      Ammonia;     Synthetic     production     of 

Cyanides;  Synthetic  production   of (P) 

Starling.  W.  W.    See  Bargar,  G 

Staten  Island  Chemical  Corporation.    See  Foster,  W.  0. 
Statham,  N.     Chalk;  Manufacture  of  light  precipitated 

(P)  

Electrolytic   cells  for   manufacture  of  caustic  alkali 

from  sodium  chloride   (P)        

Electrolytic  cella   particularly  adapted  for  the  elec- 
trolysis of  salt  or  similar  material  (P)     

and    Industrial    Chemical    Co.      Cbalk;    Proceas    of 

making   light   precipitated  (P)  

Stead,  J.  E.    Blast-furnaoe  bears        

Coke  as  fuel  for  the  blast  furnace.    Discussion 

Iron,  carbon,    nnd  phosphorus       

Steel;  Inclusions  in and   ferrite  lines      

Steam,  A.  E.    See  Tolman,  R.  C 

Stebbins,   J.   H..   jun.      Nnphthol-     and   nnphtbylamine- 
Bulphonio    acids;     Action     of     tetrazodi-o-tolyl- 

mcthnnc  chloride  on  

Steckle,   E.  J.    Grinding  mills  ;   Separator    for (P) 

Pulverising  mills  ;  Pneumatic  separator  for  (P) 

Steenbcrgen,    H.    D.     Salicylic    acid;    Determination    of 

in    foods  

Steenbock,   H.      Lucerne   hay ;   Isolation    and    identifica- 
tion  of   stnehydrine    from  

and    others.     Barley:    Dietary    qualities   of  - — - 

Fat-solublo  vitamine  of  butter-fat  

,    F.    W.     Muffle  furnnce  (P)      

Steffen,  B.    Cleaning  or   washing  clothes   by   means    of 

benzine  or  benzol  (P)     

Stegeman.    G.     See   Henderson,    W.   E 

Stegmayer,  C,  nnd  H.  A.  Pike.    Glazed  ceramic  wares; 

Process    for  making  (P)  

Stegmeyer,    H.      Centrifuge    drum    with    a    surrounding 

nnnnlnr  chamber  (P)      

Insulating  matt-rial;   Manufacture  of    acid-resistant 

refractory  (P)  

Metal  scrap  and  ores;   Apparatus  for  treatment  of 

with    acids  (P)         

Powdery  or  granular  materials  ;  Treating  in  a 

shaking    vessel  (P)  


460a 
661a 
384e 

32a 
678a 

llR 

581a 
488a 

241a 
241a 
471k 
106a' 

767a« 

706a 

380a 

415a 
304a 
62t 
268a 
267a 
131a 


459a 

1a 

46a 

346a 

527a 
526a 
712a 
230a 

621a 
129a 

31a 

360a 

335a 

427a 

401a 


1-aui 


Steiger,    A.      Kilns    for    burning   cement,    lime,    or   the 

like  (P)  

and    W.    W.    Steiger.     Cement  and   lime    kilns  or   the 

like;  charging  apparatus  for  (PI      

Shaft-furnaces  for  burning  cement,  lime,  and  similar 

substances  (P)        

Steiger,  B.  Magnetite  and  dolomite;  Economy  of  fuel 
and  increased  output  in  the  dead-burning  of 
and   in  the  burning  of  cement 218n,  335a 

Steiger,  w.  W,    See  Steiger,  A 182a,  374a 

Strimmig,  F.  Calcium  cyanamide ;  Process  for  improv- 
ing tin-    physical  chnracter  of  orudu  (P) 

Stein,    0.    M.,    et    Die.     Crucible   smelting    furnaces    for 

glass   (Pi         

Hot-blast    stoves    used    in    connection     with     blast- 
furnaces ( 1'J  

Steinberg,    s..    and    I.    Grnmolin.    Klectrio   furnace  for 

steel    melting  (P)  

Electric   furnaces;    Electrode-holder   for  (P)    ..', 

Steiner,    O.     Leather     substitute;     Manufacture    of    a 

Steinkoenig,  I,.  A.    See  Robinson,  W.  O 

Stcinkopf,  W.  Ketones  of  the  thiophen  scries ;  Manu- 
facture  of (P)  

Steinmetz,  C.  P.  Temperature  determinations  by 
eutectic    alloys        ,, 

Stephens,  C.  Drying  leather,  yarns,  jute,  or  like 
materials;  Machines  for (P)     

Stephenson,  H.  F.  Albuminoid  ammonia;  Determination 
of in  liquids  containing  iron     

Stephenson,   J.    N.      Nitre-cake;    Discussion   on   

Stephenson,  R.  E.     Soil  acidity  methods 


374a 
182a 
374a 


345a 
6a 

272a 

61a 

774a* 

478a 
66a 

389a 

127a 

776a 


Stepp,    W.    Carbon ,    Determination   of  by   the    wet 

method  

Sterling,     G.      Potassium     salts ;     Separating  from 

mother-liquor  salts  from  brine  (P) 
Potassium  sulphate;  Process  of  treating  potassiuni- 
bearing  silicates  to  obtain  (PI 

Stern,     E.     Gnlvanio     batteries;     Restoration     of     ex- 
hausted    

Lubricating  oil;   Substitute    for  (P) 

Stern,  N.  W.    See  Wcstling,  E.  H 

Sternau,  8.,  and  Co.    See  Strobl,  A 

Stettbacher,    A.      Explosives;     "Super"    

Steuerwald,    L.    G.    L.     Molasses;    Dry   substance    and 
sucrose  determinations    in    cane   

Steurs,   J.   B.      Burners    for   heavv   oils   for   use  in  oil 
furnaces    (PJ  


439a 
128t 

776a 


444a 


507a 

i- 

380a 
331a 

88a,  739a 
499a 
154b 

161a 


and   Stevens  Bros.     Aniline-reducer  (P) 
Rubber;  Ageing   of   vulcanised  planta- 


Recovery     of 


from 


Stevens,  A.  H. 
Stevens,  H.  P. 

tion  

Rubber;    Comparative  methods  for  determining  the 

state    of   cure   of  

Rubber    industry;     Some    problems    of    the    planta- 
tion         

Sulphur;  Determination  of in  vulcanised  rubber 

Vulcanising  rubber;   Comparative  effect   of  organic 

and    inorganic   accelerators    in 

Stevens  Bros.     See    Stevens,    A.   H.    ... 
Stevenson,    H.    F.        Iodine 

dilute    residues 
Stevenson,   J.   A.     Teast ;   Process   for  production    of  a 

blended   (P)  

Stevenson,    T.    A.    M.      Smelting    furnace    (P)     

Stewart,    A.    W.     Butter,    lard,   etc ;   Crismer    test    for 

detection    of   foreign    fat    in    

See  Johnston,  J.   H 

Stewart.  C.  J.,   and  others.     Paper-making;  Treatment 

of    certain    plants    for    (P) 

Stewart,  G.  R.     Soil  extract;  Effect  of  season  and  crop 

growth   in    modifying   the  

Stewart,    H.     F.      See    Blumenberg,    H.,    jun 

Stewart,    J.       Ga6    producers     (P)     

and      E.    I.    du    Pont     de     Nemours    and    Co.    Oils; 

Process    of    obtaining   (P)       

Stewart,    P.   M.      Sec   Hart,   T.   M 

Stewart,  T.  B.    Fume  condenser  (P) 

Stewart,   W.    J.      Concrete   and   the  like    (P)       

See  Linden,  L 

Steynis   Ozone  Co.     See   Begot,  L.  H.    E 

Stickle,    C.      Paper-making    and    the    like;     Automatic 

steam   control    mechanism   for    drying   cylinders 

used  in   (P) 

Sticgler.    H.    W.     Scarlet    S3R    (B.)    and    Ponceau 

(By.)  ;   Structure  of  

Stieglitz,   J.      See   Rising;,   M 

Stiepel,    C.     8ewago   sludge;    Removing    fat    from 

(P)        

Soap;    Process    for   deodorising   (P) 

Stiles,  W.     See   Jorgensen,  I 

Still,    C.     Coke-oven ;    Reversing  regenerative 

Gas   liquor;    Preparation   of    concentrated   ammonia 
from   (P; 


3R 


(P) 


3a 
572a 


280t 

237b 
775a 

156t 
572a 

301a 

220a 
550a 

668a 
242b 

409a 

252a 
217a 
176a 

663a  • 

144a 

155a 

514a 

671a* 

440a 


619a 
322a 

441a 
476a 
187b 
616a 

334a 
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Stock,  A.     Volatile  substances;  Manipulation  of ...      609a 

and    C.    Somicski.      Silicon      hydrides ;     Decomposition 

of by  water;  Action  of  hydrobromic  aoid  on 

inonosilene  578a 

Stockhausen  und  Co.,  Chem.  Fabr.  Emulsions  of 
organic    chlorides    containing    more    than    one 

carbon  atom;  Process  of  preparing-  (P)      ...      432a 

Stookmever,    W.,    and    H.    Hanemann.     Lead- tin    alloys 

(P)        740a 

Stocks,  H.  B.     Gums;  Chemistry  of  52b 

Stoddard,  W.  B.     See  Ekeley,  J.  B 206a 

Stcecklin,  L.  Bread  and  flour;  Poisonous  .  Detec- 
tion   and   determination    of    sapo  toxins    163a 

Stokes,  J.  W.     Inoincrating  furnaces  (Pj 529a 

Stoklasa,   J.      Aluminium   ion;   Distribution   of   the    

in    plants      556a 

Stone,   G.    C.     Zinc  or  spelter;   Effect  of  impurities  on 

the    hardness    of    cast    306a 

Stone,    W.  E-     See  Sommer,   W.  H 241a 

Stoneham,   J.   A.     Sec  King,    P.   H 143a 

Stopes,  M.  0.,  and  R.  Y.  Wheeler.  "Coal;  Constitu- 
tion  of  "         311b 

Stoppani,    L*..    and    V.     Volpato.      Phosphate    manure; 

Manufacture    of   a  soluble    and  assimilable  

(P)        522a* 

Storm,  C.  G.  Disinfection  with  formaldehyde;  A 
substitute        for        the       permanganate-formalin 

method    of    ...        191* 

Storr,  B.  V.     See  Channon,  H.  J 224a 

Story,  E.    B.     Brass  pipe;   Dezincification   of  •■■        6lA 

Stott,    O.     See  Woodward,  Gatty,    Saunt  and  Co.        ...      272a 

Stout,  H.     Honey;  The   ash  test  for  276a 

Stout,    H.    H.,    and    Nichols     Copper     Co.     Electrode; 

Totally  submerged  (PJ 552a 

Stover,     U.    G.      Fruit-dryer    {PJ      713a 

Stowe,  C.  B.     Refractory  materials ;  Process  of  making 

basic   (PJ       31a* 

Refractory  material   and  process    for  making  same 

(P)        468a 

Strachan,    J-     "  Paper ;    Recovery    and   re-manufacture 

of  waste  "      403b 

Strachan,    J.    F.     Sec   Chidlow,    D 220a,  220a 

Strachan,   W.   S-      See  Chidlow,   D 220a,  220a 

Straehe     H       Coal-gas    retorts    and     generator   plants; 

Operation  of  (PJ      570a 

Strack,    O.      See    Pfoser,     A 248a 

Straight,    H.    R.     Kiln    (P)       360a 

Stratton,     A.      See    Galloway,    J 409a,  502a 

Stratton.    J.,    and    E.    A.    Claremout.      Lead    and    the 

like;   Extruding  (P)  31j^ 

Lead  and  the  like;   Making  sheet  (P) 310a* 

Straub,  J.  Nitrogen  oxides;  Preventing  the  prema- 
ture formation  of  nitric  acid  in  apparatus  used 

for   cooling   gases   containing  (P) 370a 

8traus,  A.    L.       Beverage;   Non-alcoholic  (P)  __  ...      525a 

and     Baltimore     Process     Co.       Beverage ;     K 

ture    of   a    non-alcoholio   (P)    .-■         •      "     /**>  525a 

Distilling    apparatus    for    separating    alcohol     vom 

beer  (P)         ■*"•     ...      558a 

Straus.    E.      Casting   metals    and    other    substances   in 

moulds;  Process   and  apparatus  for  (P)  ...      272a* 

Strcatfcild,   F.    W.     Obituary 143b 

Strebinger,    R.         Molybdenum     in     ferromolybdenum; 

Determination  of  as    lead  molybdate        ...      625a 

Nickel ;  Determinatioa  of  with   a-benzildioxime      445a 

Strecker,    H.      Etching   of   printing    plates;    Process    for 

the    electrolytic    (Pj        380a 

Strecker,   W.      Nitrates   and  nitrites;   Determination  of 

1 578a 

Strehlenert,  R.  W.  Sulphite-cellulose  waste  lyes;  Re- 
covery of  useful  organic  and.  inorganic  sub- 
stances from  by  heating  in  autoclaves  (P)      764a 

Strobl,   A.     Alcohol-    Solidified  (P) 682a 

and    S.    Sternau    and    Co.    Alcohol ;    Solid    and 

process  of  producing   it  (P) 499a 

Stromeyer,   C.    E.     Caustic  liquors ;   Action   of  on 

steel    plates  60a 

Memorandum     for     1916-17     to     Manchester       Steam 

Users'    Association  41b 

Strosacker,  C.  J.,  and  Dow  Chemical  Co.  Fire- 
extinguishing   compound   <P)  398a 

Strunk,  H.,   and   O.   Matthes.     Leather ;    Determination 

of    free   sulphurio    aoid    in    383a 

Btrzoda.    W.        Sulphurio    acid;    Concentration    of    

by   the  Krell-Strzoda  tube  system 688a 

Stuart,   A.  T.,    and  Toronto  Power  Co.     Electrode   (P)  592a 

See    Clark,    F.    G 551a 

Stuart,  H.  M.     See  Electrolytic  Zino  Co 96a 

Stuhblebine,  W.  H.     Furnace;  Recuperator  (P)  ...  756i 

Studler,   D.   J.     Gas-producers;  Coke   and  coal    as    fuel 

for   615a 


FAGl 

Studt,    F.    E.      Copper  j    Electrolytic  deposition   of  

from  acid  solutions  (P)            310\* 

Stuer,    B.  C.     See   Fritzwciler,  H 506a 

Stunim,    Gebr.     See    Pfoser,    A 248a 

Stupp,    C.    G.     See    Downs,    C.   R 618a 

Stutzer,   F.,   and   others.     Zinc    blende   and  some  other 

minerals;    Magm-tic   properties  of  376a 

Styri,  H.     Electric    furnace  in   the  development  of  the 

Norwegian   iron    industry        IQa 

Sudborough,  J.   J.,    and  others.     Oleoresins  from  Hard- 

wickia  pinnuta  and    Dipterocurpus  iadtcus      ...  194n 

Sugar  Cane    By-Products  Co.     See  Marsden,   M.   W.   ...  523* 

Sugg,   J.     See  Price,   H.   A 75oa 

Sugimoto,    S.      Blast-furnace   stoves ;   Gas    burners    for 

(PJ         213a* 

Sugiura,    K.    Antineuritic  substances  from  carrots  and 

yeast;    Preparation    of  748a 

and    S.     R.    Benedict.     Banana ;    Nutritive    value    of 

the     74da 

See  Falk,  K.  G 670a 

Suknarowski,    S.     See   Dziewonski,   K 389a 

Sullivan,    A.    P.      See    Thompson,   M.    de   K 213i 

Sulman,  2.   L.     Potash;  A  neglected  chemical  reaction 

and  an  available  source  of .     Discussion   ...  11b 

and    others.     Lead;    Extraction    of from    its    ores 

or  lead-containing    materials    (P) 474a' 

Sulzer    Freres.     Cooling  hot    residues   from  distillation 

processes    (P)           762a 

Bun  Co.    See  Maitland,  H.  T 570a 

Sunbeam    Chemical   Co.     See  Huffman,  C.   C 649a 

Suudberg,   K.     Flotation;  Separation  of  mineral  values 

from  ores  by  (PJ 550a 

Sundby,    J.      See    Bergve,    E 385a 

Superior   Oil   and    Process  Co.     Sec   Schuck,   W.  P     ...  312a 
Supplee,   G.    C.    Milk;   Changes   in   some  of    the  nitro- 
genous constituents  of   caused  by  bacteria  667a 

Surface  Combustion,  Inc.    See  Ellis,   C 234a 

See  McCourt,   C.   D 708a 

Surie,  L.  G.,  and   Suristonc,  Ltd.     Insulating   material 

for    cold    storage    (P) 768a 

Suristone,   Ltd.      See    Surie,   L.    G 768a 

Sutcliffe,   E.   R.      Burnt   pyrites   and   the  like;   Method 

for    chloridising    (P)     13a* 

and      Pure     Coal     Briquettes,     Ltd.    Distillation    of 

carbonaceous  substances  (PJ 761a 

Fuel    (PJ              406a* 

Fuel  blocks  or  briquettes;  Manufacture  of  (PJ  501a* 

Suydam,  J.    R-,  jun.      See   Whitaker,   M.   C 455a 

Suzuki,    K.      See    Thompson,   F.    C 314a,  343a 

Suzuki,   Z.     Sulphur  dyestuffs ;   Production  of  (P)  5a 

Svanberg,   O.     See    Euler,   H 632a 

Svendsen,  O.     Cyanamide   and  like   silos;    Construction 

of  (PJ 315a 

Swan,  G.  C.     See  Hendrickson,  N 633a 

Swan,  O.  C,  and  Swan  Process  Oil  Co.  Oils ;  Pro- 
cess and  apparatus  for  treating   (PJ        ..-.  117* 

Swan  Process  Oil  Co.  Mineral  oils;  Process  and  appa- 
ratus   for   purifying  (PJ          571a* 

See    Swan,    O.    C H7a 

Swaneon.  C.   O.,  and  E.  L.   Tague.      Silage;   Chemistry 

of  sweet  clover  in  comparison  with  alfalfa 

(lucernej    silage               780a 

Swartley,     H.    R.,    jun.,     and    Davis-Bournonville     Co. 

Anode    (PJ              381a 

Swaton,  J.  A.     Hydrocarbon  oils;  Process  of  distilling 

and  cracking  (PJ 294a 

Swenarton,  W.  H.  Alkali-bearing  and  aluminiferous 
minerals,  e.g.,  felspar ;  Decomposition  of  re- 
fractory    (P) 733a 

Swett,    C.    E.         Rope    fibres ;    Distinguishing     mamla 

from  other  "hard"  236a 

Swift  and   Co.     See  Richardson,  W.    D 250a,  250a 

Swindin.     Acid-resisting  iron  and  its  uses   in    chemical 

plant.      Discussion            90t 

Switzer,    H.    B.      See   Hunziker,    O.    F 633.* 

Symons,   E.   B.     Crushing  machine ;  Rotating  ring  

(P)        399a 

Synthetic    Patents    Co.      See    Bauer,    W 541a 

See  Callsen,   J 283a* 

See    Hagemann,   C 620a 

See  Kropp,  W 223a 

8m    Walther,   H 503a* 

See  Weiler,  M 5a 

Szego,   E.     See    Berczeller,  L 133a 

Szeber^nyi,   P.     Lactic    acid;    Determination   of  in 

presence   of    other   organio    acids 165a 

Szigeti,    W.      Water    sprayer    for    lead    Bulphurio    acid 

chambers       333a 


NAME  INDEX. 
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Tada,  T.    Gelatin  ;  Process  for   preparing  (P)   710a, 

Tadokoro,  T.  Deooloriaation :  Determination  of  mini- 
mum quantity  of  decolnnser  required  for  com- 
plete     by  the  adsorption  formula      

Enxymic    actions  of    shoyu-morumi    (Japanese  soy); 

Stimulating  action    of   neutral  Milts  on ... 

and     others.      Sake ;    Pasteurisation    of    by    elec- 
tric   heating            

Tagliabue,  C.  J.,  and  C.  J.  Tagliabue  Manufacturing 
Co      Plash-point    oil-tester   (P)         

Tagliabue    Manufacturing    Co.,   C.    J.     See    Tagliabue, 

C    J.  

Tague,  E.  L.     See  Swanson,  C.  0 

Tague,  Q-   0.     See    Kitson.  T.    It.      

Tamtou.  U.  (.'.     MetaU ;   Electrolytic    recovery  of  — ■ 

from     tli-ir     BOlutionfl     ( V)        

and    J.     N.    Pnug.      Zme  ;    Klee trod apoeit ion    and    ex- 
traction  of    ■ (Pj       

Tttit,  G.  M.  S.,  and   H.    M.  Marble.     T:ir  extractor  (P) 
See  Lucas,   A.    F 

Takagi,   H.     See  Houda,   K 

Takahashi.   T.,   and    others.     Methyl  alcohol;   Detection 

of in  alcoholic  beverages,  and  its  formation 

by    the    several    kinds    of    yeasts     

To  k  amine.  J.  Diastatic  product;  Process  for  produc- 
ing a  (Pj      

and    8.    Satow.        Maize ;    Process    of    obtaining    pro- 
tein  matter    from   (Pj      38a, 

Takeshima,  Y.     Aluminium   oxide;   Manufacture   of  

from  aluminium  Biiioats  01  I  BUbstanm  con- 
taining it,  and  obtaining  sodium  carbonate  as 
a    by-product    (P)  

Takeuchi,  8.    Caoutch'ouo;  Depolymerisation  of  raw  

Talbot,     B.      Ingot    moulds    for     manufacture    of    steel 

(P)       628a, 

Steel  ingots;   Production  of  sound  

Talbot,  II.  Aluminium;  Inhibitory  effects  of  water  on 
interaction  of  fatty  acids,  phenols,  and  alco- 
hols and  Discussion      

Talbot,  J.  J.  A.  Butter  substitutes  ami  the  like; 
Preparation    of (P)         

Taliani,  M.  Ammonia;  Apparatus  for  catalytic  oxida- 
tion   of   (P)  

Tamari,    8-      Acid-proof    coating1  compositions    (V) 

Tambor,  J.,  and  E.  M.  Du  Iiois.  Fisetol;  Attempt  to 
synthesiso   

Tamhane.  V.  A.  Safflower  seed  and  its  germination ; 
Chemical   studies    on  

Tanaka,  K.  Dcgumming  silk,  silk  waste,  and  the 
like    (P)        

Tanaka,  S.  Potash  lye ;  Manufacture  of from  vege- 
table ashes  and  its  application  for  the  straw- 
boiling  process   in   the   paper-making  industry 

Tanaka,  T.  Soap  containing  sulphur;  Manufacture 
of    (P)  553a, 

Tanaka,  Y.  Enzymio  hydrolysis  of  oil;  Reaction  of  the 
aqueous    medium    in    the   

Tanne,    J.     See    Fluss,    J.  

Turner,  G.  L.     Furnace  for   treating  ores  (P) 

Taplay,   J.    G.        Corrosion  of  dry   gas-meters ;   Report 

Tarassoff.  K.,  and  P.  Shestakoff.  Phenols  and  formal- 
dehyde ;  Process  for  obtaining  hard  products 
of   condensation  of  (P) 

Tanant.    L.    S.     Paint     (P)       

Paint;    Submarine  (P)  

Tarugi,  N.  lod'ne;  New  General  method  for  deter- 
mining    in  inorganic  and  organic  compounds 

Tausz,     J.        Turpentine  j     Determination    of    and 

detection    of    adulterants  

TaTeau,  R.  do  M.,  and  Atlantio  Refining  Co.  Petro- 
leum  product  and   process   of  making  the  same 

(pj    

Tajlor,  A.  M.,  and  General  Chemical  Co.  Gas- 
producer     (P)  

Taylor,    C.     Fabrics ;  Machine  for   drying  (P)    ... 

Taylor.   F.   A.      See   Lcvene,   P.   A 

Taylor,    G.    B.      Milk ;    Determination    of    cow    manure 

in  ;  moisture  content  and  solibility  of  cow 

manure  

J.    H.    Capps.       Ammonia;    Effect    of    acetylene 

on   oxidation   of    to    nitric    acid       

\V.    0.    Cope.     Explosives;    Initial    priming    sub- 
stances  for    high  

J.     D.     Davis.     Ammonia      oxidation      process ; 

Analytical    control    of   the   

and    others.     Nitrio    acid;     Production    of    from 

nitrogen   oxides     
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392a 
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780a 
266a' 

156a* 

33a* 
330a 
302a 
422a 

69a 
387a 
669a 


691a 
313a 


740a* 
174b 


164t 
602a 

580a 
188a 

541a 

194h 

543a 

53a 

742a- 

475a 

340a 

94a 

759a 

158a- 
65a 
65a 

284a 

554a 

539a 

646a 
366a 
606a 

668a 
465a 
672a 

54a 
298a 
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Taylor,    H.    F.      Fraotionnting    oolumn    for    lnborutory 

use;    New   form  of  238a 

Taylor,  H.    S.     See   RiuVal,    B,    K 4b3« 

Taylor,  H.   W.     Tannery  waste  disposal  process  (P)  ...      709a 

Taylor,   L.   II.,  jun.    See  Bair,  J.  H 46a 

Taylor,   R.   0.     Naphthalene;    Sublimation   of  (P)        52a 

Taylor,   It.   L.     Bleaching   powder;    Effect   of  light   on 

solutions    of   86a 

Taylor,    8.   W.   H.     See   York,   J.    J.    W 589a 

Taylor,  T.  Bleaching  and  like  treatment  of  cotton, 
cotton  waste,  wool,  and  similar  BAterinll  ; 
Means    for    circulating    bleaching      and     other 

liquors  in   the (I>) 203a 

Evaporation    in    the    chemioal    industry.    Discussion      177t 
Taylor,  \V.  H.,  and  C.  Show.     Separating  oil,  moisture, 
and     impurities     from    exhaust    steam    or    air; 

Device    for (P)        328a- 

Separating    water,    oil,    or    impurities    from    steam 

or   air;    Device   for (P) 328a- 

Taylor,  W.  W.  Electric  conductivity ;  Rotatory  com- 
mutator  method     of     determining   and    an 

improved   form  of  MacGregor's  drum       297b 

Electric  conductivity   of  sols         297b 

Insoluble    salts;     Solubility    of  and    of    silver 

oxide  297b 

Urine;  Titration  aoidity  of 297b 

Taylor  Wharton  Iron  and  Steel  Co.    See  Hall,  J.  H.  ...       94a 
Teohnioolor    Motion     Picture     Corporation.      See    Corn- 
stock,    D.    F 4a 

Techno-Chemical  Laboratories,   Ltd.    See   Soderlund,   O.      143a- 

See  Testrup,  N 357a 

Teeplo,   J.   E.     Rosin,    turpentine,   and  oils ;   Process   of 

extracting  from  wood   (P)         131a 

Tcesdale,  C.   H.     Lumber ;     Process    for    rendering  

resistant    to   sap-stain  (P)        60a 

and   R.   E.   Prince.     Fireproofing  wood    (P)        469a 

Tegoli,  A.    Drying  and  the  like  ;  Apparatus  for (P)      496a 

Teisler,  E.    Hydrofluorio  acid ;  Preparation  of  from 

bisulphnte  and  fluorspar  (PJ 333a 

Temple.    S.   N.    See  Frary,   F.  0 309a,  737a 

Teng,  J.  H.    Phosphorus  in  malleable  cast  iron 624a 

Terleski,  F.  H.    Evaporation  in  the  ohemical  industry. 

Discussion      177T 

Tcrres,  E.    See  Bunte,  K 680a 

Terry,   H.   L.     Rubber;   Oxidation    of  .  Discussion...        60t 

Terry,  J.  T..  iun.    Ores;  Process  for  the  concentration 

of  (P)     186A 

Testrup,  N.,  and  Techno-Chemical  Laboratories.  High 
temperature   reactions ;   Methods   and    apparatus 

for  conducting  (P) 357a 

and   others.     Fertiliser   from   peat;    Manufacture   of 

(P)  667a" 

Tetralin    Ges.    Disinfectant  (P)  3484 

Lubricating  oil ;  Hydrogenated  naphthalene  as  sub- 
stitute for  (PJ  618a 

Texas  Co.    See  Lorcnz,  C.  0 331a 

Textor,  C.  K.    See  Kress,  0 296a 

Thames  Bank  (Blackfriars)  Iron  Co.,  and  others.  Soil ; 
Treatment  of  for  improving  its  produc- 
tivity (P)       16a 

Thnraldscn,  F.  Zino  and  the  like;  Process  and  appara- 
tus for  producing  (P)      186a- 

Thatcher,  H.  S.,  and  Celito  Products  Co.  Plaster  or 
cement   composition  and  method  of  making  the 

same  (PJ        125a 

Plaster  composition  (PJ      125a 

Thatcher,  R.  W.,  and  A.  O.   Amy.    Fertilisers;  Effect 

of  on  protein  content  of  oats    275a 

and    A.    C     Dahlberg.      Milk    and     butter;    Enzymes 

of  36a 

Thayer,    R.     Platinum   and   similar   metals;    Extraction 

of  from  their  sands  and  ores  (PJ      591a 

Thaysen,  A.  O.    See  Hutchinson,  H.  B 597a 

Thede,  J.  Sulphuric  acid;  Intensive  system  of  manu- 
facturing    464a 

Theodor,  M.     Salicylio  acid;  Manufacture  of  (P) ...      349a 

Thermaleno  Co.    See  Wolf,  L 404a 

Thermic  Plating  Process  Co.    See  Watkins,  W.   E.      ...      629a- 
Thiele,    F.   0..   and   Cudahy   Refining   Co.     Drying  oils ; 

Manufacture  of  from  kerosene  (PJ     188a 

Thiele,   L.   A.     Sulphuric   acid;    Method   and   apparatus 

for  making  (PJ         506a 

Thiogen  Co.    See  Young,  8.  W 333a 

Thole,  F.  B.    See  Dunstan,   A.  E 152b,  291a 

Thomas,  A.  W.,    and  M.   E.   Baldwin.    Chrome  tanning 

liquors  ;  Action  of  neutral  salts  on  ...       434a,  555a 

Thomas,  0.  C.    Concentrating  ores  by  flotation  (P)      ...      772a 

Fluid  meter  (PJ  174a 

Spraying  liquids  and   treating    gases;   Process   and 

apparatus  for  (PJ     46a 

Thomas,  H.  S.,  and  W.  R.  Davies.  Tin-plates  or  sheets 
and  other  like  metal-coated  plates  or  sheets ; 
Appliances  used  in  manufacture  of  (P)     ...      740a- 
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Thomas,  J.  8.,  and  A.  Rule.  Sodium  monosulphide- 
sulphur  and  potassium  monosulphide-sulphur ; 
Solidifying  points  of  the  systems  55a 

Thomas,  J.  S.  G.    Anemometry  ;  Hot  wire  ...        165t,  196k 

Incandescence   gas  burners  ;   Ratio  of  volume  of  gas 

to  volume  of  primary  air  induced  in  inverted 167t 

See  South  Metropolitan  Gas  Co 22a 

Thomas,  K,  and  F.  W.  Apgar.  Ore  concentrates ; 
Approximate  determination  of  the  minerals 
in  424* 

Thomas,  N.  M.,  and  0.  G.  Petree.  Cane-sugar;  Manu- 
facture of  (P)  557a 

Thomas,   W.    Distilling  oil  and  other  liquids  j   Process 

and  apparatus    for  (PJ      144a 

and    A.    E.     Main  waring.       Furnaces    for    generating 

heat  (P)  1a 

Thompson,   C.   H.      Electrodes  j    Manufacture   of  carbon 

(P)  474a 

Thompson,  E.  W.     Cottonseed  products.    Discussioa     ...      122t 

Cottonseed  products  and  the  chemical  industries    ...      166r 
Thompson.  F.  C,  and  K.  Suzuki.    Lactic  ac'id;  Determi- 
nation of  lactic  anhydride  in  343a 

Tanner}'    lime    liquors ;    Determination    of    ammonia 

in  used  314a 

Thompson,   G.   C.    Halogen   derivatives   of   fatty   acids; 

Action  of  water  on  some  169R 

Thompson,  H.  M.     Muffle  lehr  (P)       243a 

Thompson,   H.   V.     Salt;  Dissociation    of  ...        218b,  333a 

Thompson,   J.     See    Richmond    Gas    Stove    and    Meter 

Co 212a,  271a 

Thompson,  J.  E.  Benzol;  Purifying  crude  hydro- 
carbons,   e.g.,  (P)  648a 

Thompson,  M.  de  K.,  and  F.   W.    Dodson.     Electrolytic 

pickling  of  steel     *    ...        92a 

and     A.     P.      Sullivan.      Depolarisation     by     sulphur 

dioxide  213a 

Thompson,   N.   W.     Petroleum  oils;   Trumble  process  qf 

refining  83a 

Thompsou,  R.  M.     Fish;  Process  of  preserving (P)      165a 

Thorns,    H.      Dialysis ;     Gliding ,      and    its    use    for 

preparation  of  fruit  syrups  190a 

Thomson,  C.     Tinplate;  Manufacture  of .    Discussion      116r 

Thomson,    C.   H.     Electrolytic  apparatus  (P)        474a 

Thomson,  J.,  and   J.  Thomson  Press  Co.     Zinc-distilling 

furnace;    Electric  and   condenser  (P)  ...      590a 

Thomson,  J.  C.    See  North,  H.  B 370a 

Thomson,    W.    Carbonisation    of    coal ;    Aspects    of    low 

temperature  .      Discussion  220t 

Rubber ;    Oxidation   of  .    Discussion  60t 

Somatose 34r 

Velveteens ;     Ignition     and     combustion     of  in 

hermetically  sealed  tin  cases 120a 

Thomson  Electric  Welding  Co.    See  Yon  Henke,  E.  J.  ...      153a 

Thomson  Press  Co.,  J.    See  Thomson.  J 590a 

Thomson  Spot  "Welder  Co.    See  Gravell,  J.  H 551a 

Thornberry,  M.  H.,  and  H.  T.  Mann.    Flotation;  Effect 

of  addition  agents  in  ...        93a,  153a,  246a,  658a 

Thome,  C.  B.     Sulphite-pulp  process;  Reclaiming  svstem 

in  a    (P)         *       ...      367a 

Thornhill,  E.  B.    See  Callow,  J.  M 210a 

Thornton,  J.  E.     Baths  or  tanks  for  treatment  of  shell 

cases  and  metals  by  acid;  System  of (P)  ...        95a* 

and   J.   O.   O'Brien.     Photographic  prints    in   colours; 

Paper  for  producing (P)  351a* 

Thorp,    L.    Acetylsalicylic    acid;     Process    of    forming 

methyl  ester  of  —  (P) 223a 

Ethylisopropylbarbituric   acid  (P)  223a 

See  Parke,  Davis,  and   Co.  ...  167a%  193a*.  193a*,  223a* 

Thorssell,    C.   T.,   and     H.  L.   R.   Lunden.      Hydrr.gen ; 

Manufacture  of  (P)  " 691a 

Oxalic   acid;    Production   of  (Pj      ...  ...      123a 

Thrant.   V.     Nitrogen  compounds;   Process  of  obtaining 

from  carbides   and  nitrogen  (P)      ...        416a,  581a 

Thrun,  W.  E.,  and  P.  F.  Trowbridge.    Beef;  Estimation 

of    the    vnrious    forms    of    nitrogen    in    raw  

including  the  products  of  hydrolysis  of  some  of 

the   proteins  " 387a 

Thum,    E.   E.     Electric    welds      738\ 

Nebraska   potash  industry     87a 

Thiiman.  F.  Feeding  and  distributing  fuel  or  other 
material   to    gas   producers    or    other    chambers; 

Apparatus  for  — -   (P) 455A 

Gas  producers  (P)        ...        ...        ]"      i43A 

Thurlow,  L.   W.    See  Brill.  H.  C 318a 

Thyssen     und     Co.,   Masclnnenfabrik.     Cooler    for    salt 

solutions  and  other  liquids  (P)  360a 

Reflux   condensing  apparatus   for  cooling  salt   solu- 
tions or  other  liquids  (P)  40l\ 

Tice,  W.  G.    See  Shaw,  J.  B 303A 

Tide  Water  Oil  Co.    See  Edwards,  J.  B 683a 

Tidswell,    N.    Printing  piece   goods;    Machines   for  

'p>        54a- 


Tiemann,  F.    Molasses ;  Recovery  of  sugar  from (P) 

Sterilisation  of  water  and  removal  of  iron  and  man- 
ganese therefrom  bv  electrolvtic  means  (P) 

440a,  440a, 

Tiemann,  H.  D.,  and  N.  de  W.  Betts.    Dry-kiln   (P)     ... 

Tiernan,  M.  F.    See  Wallace,  C.  F. 

191a,  192a,  192a,  192a,  192a, 

Tierney,    J.    S.,    and     American     Shop     Equipment    Co. 
Furnace  (P)  

Tiffany,  J.  E.    See  Howell,  S.  P 

Tilden,   W.    "  Sir  William   Ramsay :    Memorials    of   his 
life  and  work  "     

Tillinghast,  A.  R.,  and  Semet-Solvay  Co.     Sodium  ferr#- 
cyanide ;   Process  of  making (P)        

Tillmans,     J.     Diphenylamine-sulphurie     acid     reagent; 

Use    of  for    colorimetrie    determination    of 

nitrates  in  milk     

Tilston,  B.  H.,  and  T.  Melbourne.    Hides  and   the  like; 
Apparatus  for  treatment  of  (P)        

Tindale,    H.    Oxide   purification  of  gas       ..         

Tingle,  A.     Acidimetry  of  coloured  solutious  :   an  appli- 
cation of  the  pocket  spectroscope     ...        117t,  131r 

Barium  sulphate;  Hydrated  forms  of  normal  ... 

See  Babington,  F.  W 

Tinsley,     J.      Condensing     exhaust     steam     and     other 

vapours;  Apparatus  for  and  for  setting  up 

an   induced  current  of   air  or  gases    to  obtain   a 
vacuum  (P)  

Tiring,   G.     See   Herzig,   J 

Tissier,    L.    E.     Calcining    and    roasting    certain    ores; 

Process     and     apparatus    for  by    means    of 

exhaust  gases  from  gas  engines  (P)         

Wocd ;   Carbonisation   of  <Pt 

Titan   Co.    A./S.   of   Norway.    See  Goldschmidt,    V.   M. 

Titanium    Alloy   Manufacturing  Co.    See  Barton,  L.  E. 

See  Rossi,  A.   J.  

See  Tickers,  C.  

Tobler,  H.     Cream  of  tartar  from  wine  lees  (P) 

Todd,    G.    W.    Gas     reactions ;     Method     of     obtaining 
general  velocity  curves  for  complete  homogeneous 

at   constant   pressure        

Tonius,  W.    See  Liining,  O 

Tokhcim,   J.    J.    Gasoline,     etc. ;     Process   of   purifying 

(PJ  

Gasoline-renovator;  Vacuum  (P)     

Toledo  Glass  Co.    See  Colburn,  I.  W.  

See  Owens,  M.  J.  

Tolcs,  J.  K.,  and  Union  Fibre  Co.    Rice  straw;  Process 

of  producing  fibrous  material  from  (P) 

Tolhurst  Machine  Works.    Sec.  Bryson,  T.   A.     ...        614a 
Tollefsen,  O.  A.    Fuel  briquettes  from  combustible  waste 

products;   Production  of  (P)     

Tollens,    B.     Straw;    Treatment    of  for   preparation 

of    fodder       

Tolman,   R.  C,  and   A.   E.   Stearn.     Fibrin;    Swelling  of 

in  acids;  Molecular  mechanism  of  colloidal 

behaviour       

Tolstrup,  M.    See  Larsen,  C 

Tombolato,  A.    Retting  textile  plants;  Carbone  method 

by  microbiological  action 

Tanning   of    fishing   nets   and   study   of 


for  - 
Tcmbrock,    W. 

tannins 
Tomlinson,    G. 

alcohol 


Wood     waste 


source     of     ethvl 

274n, 

Tompkins,  R.  F.    Binding  and  cohering  composition  (P) 
Tone,   F.   J.,   and   Carborundum   Co.      Alumina ;     Manu- 
facture of  purified  crystalline  (P) 

Plastic  rubber  composition  (P)     

Toogood,  H.  J.,  and  R.  Dempster  and  Sons,  Ltd.    Gas ; 

Manufacture   of in   vertical   retorts  (P) 

Gas  retorts;  Construction  of  vertical (P) 

Tootal,  S.  M.,  aud  others.    Dye   compositions  (P)         ».. 

Tootal,  Y.  A.    See  Tootal,  S.  M 

Topham,    W.     Furnace;    Regenerative    gas    heating- 

(P)        

Toplis,    W.    G.     Methyl    alcohol;    Determination    of  

in  a  mixture  of  ethyl  and  methyl  alcohols 

Toronto  Power  Co.    See  Clark,  F.  G 

See    MacDougall,    A.    J 

Sec  Stuart,  A.  T 

Torrey,  B..  jun.    Sec  Sanford,  G.  R.  

Touplain.     See   Rocques      

Towers,   J.   W..   and  J.   Harger.    Burettes  and   the  like 

(P)        

Townsend,   C.     Edible   oils    and   fats  ;    Treatment   of  

and  production  of  butter  substitutes   (P) 
Townsend,    C.    P.,   and   General     Bakelite     Co.    Coating 
composition  (P)      

Townsend,  F.  M.    See  Trumble,  M.  J 

Tracy,  H.  N.     Ores;  Apparatus  for  reducing  (P)  ... 

Trautz,    M.     Thermochemical    and    photochemical    pro- 
cesses; Law  of  
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149a 

163a 
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402a 

443a 
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671a 
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727a 
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581a 

426a 
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289a 
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58a 
569a 

366a 
757a 
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in    connection    with    use   of  in    hydromctal- 

lurgy  of  copper      10a 

Weigert,   F.     Photochemical  processes ;   True  ...      108a 

Weil,  0.   L.    Salt   manufacture  (P) 415a,  581a 

Weiler,     M.,    and    Synthetic      Patents    Co.      Triphenyl- 


593a 
593a 
S93a 

688a' 
297a 

745a 

429a' 
114a 

364a 


5a 
136a 


248a 


methane  dyes;   Violet  cotton  (P) 

Weinhagen,   A.       Phenylethylamine  ;    Reduction   of  

Weiser,  H.  B.  Alternating  current  electrolysis  of 
sodium  thiosulphate  with  mercury  electrodes   ... 

W.  iss,  F.    L.     Qlvcerol ;    Copper  method  of   estimating 

561a 

Weisis,  J.  M.    Tars;  Methods  of  analysis  for  crude  648a 

Tars  and  pitches;  Analysis  of  distilled  728a 

Weith,   A.  J.    See  Redman,  L.  V 433a 

Welch,    P.    R.    Grape  juice;   Manufacture  of  (P)...  280a 

aad   Welch   Grape   Juice  Co.     Food   product    (Pt       ...  713a 

Welch  Grape  Juice  Co.    See  Welch.  P.  R 713a 

Wcldert,  R.    See  Marsson,  M 402a 

W.lford,    R.     AJuminium;    Manufacture  of   (P)   ...  590a 

Wellington,  8.  N.  Distillation  of  carbonaceous  sub- 
stances;   Destructive  (P)  571a.  761a 

and    Coalite,    Ltd.      Coke;    Apparatus    for    discharg- 
ing and   quenching  (P) 618a' 

and  8.  B.   Etherton.     Refuse  from  coke-oven  and  gas 

works;    Treatment   of  (PJ  49a 

Wellman.    F.    E.,      and     Kansas      City     Gasolene      Co. 

Mineral-oil    refining   apparatus  (P)           ...       647a,  647a 
Still  or  retort  for  cracking  oils  (P)       3a 

Wellman,  Senvcr,  and  Head,  Ltd.,  and  F.  G.  Smith. 
Steel-making  furnaces,  or  mixers  and  the 
like.  (P)        771a 

Wells,    A.    A.,    and    Ellis-Foster    Co.     Coumarone-rubber 

product :  Vulcanised  and  process  of  making 

same  (P)       66a 

Nitrio  acid:  Process  for  making from  am- 
monia (PJ     148a 

See   Ellis,    0 593a,  661a 

Well9,  A.  H.  Distillation  of  Philippine  woods;  De- 
structive    144a 

We.Ha,    R.,    and   Cobwell     Corporation.     Oils     and     the 

liko;    Apparatus   for   extracting  (PJ  ...      594a 

Oils  and  the  like;  Method  of  extracting  (P)     ...      519a 

Wells.  R.  C.     Potassium  salts;  Extraction  of  from 

the  Pintados  Salar  298a 

Wells,  8.  D.    Paper  pulp;  Manufacture  of  (P) 

See  Kress,   O 

Welsbach  Co.,  and  M.  A.  Goltz.  Thorium  ;  Recovery  of 
from  monazite  sand  as  pyrophosphate  (P)  ... 

Welsch,  O.  D.  Ore  concentration  ;  Process  and  apparatus 
for (P) 

Welte,  R.     Metal-coated  artificial   stones ;   Manufacture 

of (P)    267a» 

Wemple,  H.  R.    Gasifying  retort  (P) 352a 

Wenger.  P.,  and  E.  Brnnge.      Alkalis  in  silioates ;   The 

Lawrence-Smith  method  for  determination  of ■      465a 

and  C.  Urfer.     Sulphur  dioxide  and  ammonia  ;  Oxida- 
tion of  in  presence  of  platinum  and  rhodium      368a 

Wenman,   H.   O.   H.      Phosphorus ;   Manufacture  of  

from  basic  sing  (P)         206a,  622a« 

Wennagel.  T.  S.,  and  Naaml.  Vcnnoots.  Hollandsche  Pro- 
telne  Maatsohappij.  Phenol-aldehyde  condensa- 
tion product  (P)     663a 

'Ventrel.    Gas-purifying  material;  Analysis  of  ■        ...      653a 

See   Hottenroth,  V "      413a 


543a,  575a 
...       543a 


155a 


Werner,  E.  A.     Ethylamine  and  diethylamine;  Prepara- 
tion of 

a-Nnphtholphthalein  ;    Preparation   of 

Urea ;    Mechanism    of    decomposition    of    when 

heated   in  solution   with   alkali9   and   with   ncids 
■    respectively.       Hydrolysis   of    metallic    cynnates. 

Constitution  of  carbamides      

Urea;  Mechanism  of  synthesis  of from  urethane. 

Constitution  of  carbamides     

Werner.  O.  F.    Fuel  product ;  Manufacture  of (P)  ... 

Werst,    J.    J.,   and     Naaml.    Vennootschap    Neo-Celluloso 
Muatschappij.      Fibrous    materials  ;    Process    for 

separating  impurities  from  waste (P) 

Wcrtz,  F.  A.     Varnishes;  Colour  designation  of  oil  

Wesbrook.     Science  and  the  war         

West,  C.  J.     See  Levene,  P.  A 
West,  J.     Carbonisation  of  ooal 


783a 
119a 


166a 

485a 
616a 


476a 
30k 

136a,  388a,  606a 
26a 


Carbonisation    of    coal    and    cannel  ;    Fuel    oil    from 

vertical  retorts  by 291a 

and   W.    Wild.     Gas    retorts   nnd   methods  of   working 

them    (P)        "  2J3A 

See  Glover,  8 726a 

See  Perkin,  F.  M 295, 

West,  T.    Kilns  ;  Continuous  or  series (P)     373a 

Westberg,  S.,  and  E.   Edwin.     Ores;    Reduction  of  

(P)         248a 

Westby,  G.  C.    Copper  ore;  Nitric  acid  and  245a 

and    Western    Process    Co.      Copper   ores;    Treatment 

of  (P)     13, 

Evaporator    (PJ              H5A 

Metalliferous   materials;   Utilising  sulphurous   gases 

with  treatment  of (PJ        550a 

Ores;    Sulphatising  metalliferous  (P)    ...        ...  550a 

Ores;  Treatment  of  (PJ            134 

Western  Electric  Co.     See  Bellamy,   H.  T 584a 

See  Hach.  C.  A *       772* 

See  Landry,  G.  A 773* 

Western  Process  Co.    See  Westby,  G.  C.             13a,  13a,  115a,  550a 
Westinghouso    Electric    and    Manufacturing    Co.         See 


Browu,   A.   L. 
See  Chubb,  L.  W. 
See   Coulson.    J. 
See  Edgecomb,  H.  R. 
See  Jones,  J.  L. 
See  Ladoff,  I.      ... 
See  Little,  G.  M. 
See  McCoy,  J.  P.  A. 
See  Newoomb,  H.  A. 
We9tinghouse   Lamp    Co. 


65a 

156a,  286a,  593a 

156a,  213a,  552a 

562a 

62a 

62a 

548a 

14a,  158a,  158a,  158a,  551a,  554a,  661a 

591a 

Refractory    metals,    such   as 
tungsten  and   molybdenum ;   Method  of   working 

c     —    <P)  , 272. 

See  Lederer,  A 591  *• 

Westlake  European  Machine  Co.    Glass-blowing  machines 

(?)        8a» 

and    A.    Kadow.      Glass-gathering   mechanism    (P)    ...      266a* 
Wcstling,   E.  H..   and  C.   Andersen.      Molybdenum  com- 
pounds; Separation  of  (PJ  -      335a* 

and  others.    Ferromolvbdenum ;   Manufacture  of    

(P)         739a 

Molybdenum   compounds  ;    Process  of   obtaining  

(P)         88a 

Weston,  D.  B.    Centrifugal  separator  (P)     25a,  26a» 

Weston,  F.  E.    See  Fryer,  P.  J 23n,  54a,  242b,  629> 

Weston,    R.    8.    Potash ;    Recovery    of   from    wool- 
scouring  waste        17x 

Weston   Chemical  Co.,    and  J.    Savage.      Benzoio  aoid ; 

Manufacture  of (PJ 486a 

West's  Gas  Improvement  Co.     See  Glover,   S 726a 

Westwood,  J.  W.     Fuel  oils ;   Treatment  of  heavy  

preparatory  to  burning  (PJ     727a 

Westwood,  J.  W.,  jun.     See  Westwood,  J.  W.,  sen.        ...        55a 
Westwood,  J.  W„  sen.,  and  J.  W.  Westwood,  jun.    Resin 

and    like  material;    Apparatus   for   melting  

and  filling  receptacles  therewith   (PJ         65a 

Wetcarbonizing,  Ltd.     See  Rigby,  T.  118a» 

See  Testrup,  N 667a« 

Weygang,  C.     Rubber-like   products   (PJ      14a 

Weyman,   G.      Coal   ash;   Melting    point   of  .       Dis- 
cussion                     15t 

Coke  as  fuel  for  the  blast-furnace.     Discussion        32a,  63r 
Iron   oxide;   Relation    between    molecular    structure 

and  activity  towards  hydrogen  sulphide  of  

333t,  451b 


Weymar,  E.     Malt;  Process  for  kilning (P) 

Whaley,  W.  B.  S.    See  Chinese-American  Co 

Wheatoroft,  I.  H.     Oils ;  Transforming  into  lighter 

oils  (PJ  ... 

Wheatley,  R.    Fabric  for  aeroplanes,  kites,  and  the  like; 

Method  of  manufacturing  and  after  treating  

(P)         

See  Jones.  H.  I.  

Wheeler.    A.    S.      Toluol    and   cumene   from   spruce   tur- 
pentine   

Toluene  from  spruce  turpentine     
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120i 
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Intercon- 


529a 
...   167a 
112h,  246a 
Com- 


455a 
295a 
708a 
278t 
99a 


Wheeler,  E.     Botany  and  chemical  industry 

neotion  of  economic  

Wheeler,  F.  G.     Electrolytic  cells   (P)         

and  Bleach  Process  Co.     Electrode  (P) 

Electrolyte-feeding  device    (P)      

Wheeler,    It.         Zino    dust    for    precipitation    of    gold ; 

Pure  

Wheeler.  B.  T.     Ethane  and  air;  Inflammability  of  mix- 
tures of  in  a  closed  vessel        

See  Mason,  W 

See  Payman,   W.  

See   Stopes,   M.    C 

Wheeler,  W.  H.     Wood;  Substitute  for  in  building 

construction,  and  method  of  producing  same  (P) 

Wheeting,  L.  C.    See  McCool,  M.  M 

Wherry,  E.  T.,  and  E.  Yanovsky.     Cinchona  alkaloids ; 

Identification  of  by  optical-crystallographic 

measurements  

Whipple,  N.  M.    See  McCue,  L.  

Whitaker,  H.     See  Rix,  H 

Whitaker,  M.   C,  and   J.   R.    Suydam,  jun.      Coal 

perative  study  of  thermal  decomposition  of  — 
and  of  some  of  the  products  of  its  carbonisation 

Whitaker,  T.     See  Teadon,  J.  A 

Whitby,  G.  S.    Latex  coagulation  ;  Theory  of  

Rubber;  Moisture  in  raw  

See  Eaton,  B.  J.  

White,  G.  N.    Sulphur  compound;  Preparation  of  a  new 

type  of  organic .    £-Naphthylthiosulphoxylic 

acid       

White,  H.  A.     Cyanide  solutions;  Estimation  of  oxygen 

in  working  *     ... 

Mercury  losses  in  gold  amalgamation     

White,  H.  T.     See  Tylor,  J.,  and  Sons         

White,    J.    W.       Soil    acidity    as    influenced    bv    green 

manures  

White,    R.    H.,    and    Norton    Co.       Alumina ;    Producing 

crystalline  (P)  

See  Saunders,  L.  E 31a,  418a,  419a 

White,    W.    P.       Calorimeter   design;    Thermal    leakage 

and  

White,   W.   W.      Carbonaceous   material;    Separation   of 

volatile  products  from  solid  (P)         

White.    Canada  ;  Coal  problem  of 

Whitehead,  A.   R.     See  Farrar,  J 

White  Heat  Products  Co.    See  Sharpies,  P.  M 

Whiteinch     Galvanizing     Co.,     and      R.     E.      Ordidge. 

Galvanising  iron  and  steel  plates,  sheetsi  and  the 

like;  Mode  of  "  hot  process  "  (p)     

Whiteley,  J.  H.     Pearlite  in  steel;   Effect  of  cold  work 

on  the  divorce  of  

and    A.    E-    Hallimond.        Iron    and   steel;    Chemical 

detection  of  strain  in by  their  reaction  with 

nitric  acid     

Whitelock,   E.  D.     See  Brotherton  and  Co.,  Ltd. 
Whitford,  W.  G.     Lead  glazes ;  Three-component  norma- 
tive systems  in  raw  

Whitham,  F.  E.     Crucible  furnace  (P)         

Furnaces  for  generating  heat  for  steam  raising  or 
other  suitable  purposes  (P)     

Whiting,  A.  L.    See  Hopkins,  C.  G 

Whitney,  L.  H.,  and  General  Electric  Co. 
Annealing. (P)  

Whittemore,  C.  F.    See  Lind,  S.  C.     ... 

Wichelhans.  H.,  and  M.  Lange.     Wood;  Constituents  of 

which  give  colour  reactions     

Wichmann.  H.  J.    Vanilla  extracts;  Detection  and  deter- 
mination of  coumarin  in  factitious 

Wickham,  W.  G.     South  Africa;  Report  on  trade  of  

for  1917  

Widner,  G.   H.      Water-snftener ;   Process   for  producing 

a   (P)      *  ...         .° 

A\ater-seftenin£   material;   Process  for  producing   a 

(P) 

Wieland,  J?      D<soxyeholic  acid;  Production  of  addition 
r  o  npounds  of  (P)     

Wierinj,a,  K.  T.     See  Solmgen,  N.  L.  

Wiessmann,    H.       Ammonia ;    Determination   of  in 

urine,   sernm,  etc.  

Wigton,  G.  H.     Silicious  ores;  Method  of  treating  

(P) ... 

Wijkstrom,  M.  F.     See  Estelle,  A.  T.  C 

Wild,  L.  W.,  and  E.   P.  Barfield.     Electric  furnace  for 

hardening  steel   and  the  like    (P)      

Steel,    iron,    or    other    magnetisable    metal ;    Method 

and   means   for  indicating  the   condition   of  

during  heat  treatment   (P)      153a, 

Wild.  W.     See  West,  J 

Wildman.  E.  A.    See  Parke,  Davis,  and  Co.      167a*.  193a» 
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Wilke,  A.,  und  Co.,  D:>mr>fJcessel-  n.  Gasometerfabr. 
A.-G.  vorra.  Coal-tar  and  other  liquids ; 
Apparatus  for  redissolving  separated  constituents 
of  (P) 

Wilke,    E.    L.         Sulphuric    anhydride    and    the    like; 

Apparatus  for  manufacture  of  (P)     

Wilkens,    K.    Pressures ;    Production    of    high   by 

electrolysis     

Wilkie,  J.  M.  Aluminium  alloys;  Analysis  of  .  Dis- 
cussion             

Bleachin  g    and    dyeing    under    war    conditions ;    Dis- 
cussion   on   

Opium;  Effect  of  heating  on  its  morphine  con- 
tent.    Discussion 

Soluble  glass.     Discussion     

Trypsin,  and  a  new  method  of  purifying  enzymes. 

Discussion       

Viscosity    of    volatile    liquids ;    Modified     mercurial 

viscometer  for  determining .    Discussion 

Wilkinson,   C.   D.      Leather;  Determination  of  moisture 

Wilkinson,  J.,  and  General  Electric  Co.  Power  system 
and  pump   (P)        

Will,    H.       Beer;    Influence    of    shaking    on    biological 

stability  of  

Teast     from    thin     beers;    Microscopic     appearance 

Willaman,    J.    J.       Malic    and    tartaric    acids;    Optical 

method   for   determination  of  in   the   same 

solution  

See  Moore,  W 

Willard,   H.   H.,   and   L.   H.   Greathouse.       Manganese ; 

Colorimetrie  determination  of  by  oxidation 

with  periodate         

Williams,  F.  W.  R.    See  Mower,  G.  A.  

Williams1,  I.  Velocity  of  a  fluid  and  velocity  of  a  body 
through  a  fluid;  Measurement  of  (P) 

Williams,  J.  D.  Waterproofing  compositions  for  textile 
materials  or  the  like  (P)         

Williams,  J.  P.     Kiln   (P)  

Williams,    M.    F.,    and    Williams    Patent    Crusher    and 

Pulverizer  Co.     Grinders ;  Breaker-plate  for  

(P)         

Williams,  P.    See  Seligman,  R.  159t,  195b, 

Williams,  R.  R.     Sugar;  Process  of  refining  (P)   ... 

See  Brill,  H.  C 

Williams  Patent  Crusher  and  Pulverizer  Co.  See 
Williams,    M.  F 

Willien,  L.  J.  Gas;  Effect  of  removal  of  light  oils  on 
quality    of    

Willis,  A.  W.  Aluminium  alloys;  Analysis  of  ■ .  Dis- 
cussion             

Aluminium  alloys;  Rapid  routine  estimation  of  zinc 

Willis,  F.  W.     See  Edwards,  C.  A.     ... 

Willis,  J.  H.    Naphthalene;  Use  of  crude as  fuel  for 

internal  combustion  engines     

See  Hilton.  R.  S 

Willis,  L.  G.,  and  W.  H.  Maclntire.      Calcium;   Rapid 

determination  of  as  calcium  sulphate 

Willoughby,  A.  B.      Pulverising  and  treating  ores,  clay, 

and    other     mineral     substances ;     Process     and 

apparatus   for  (PJ  

WUlstatter,    R.,    and    D.    Jaquet.         Hydrogenation    of 

aromatic  compounds  with  the  aid  of  platinum. 

Hydrogenation  with  platinum  containing  oxygen 
and  G.   Schudel.     Colouring  matters  ;  Isolation  of  

by  means  of  picric  and  dichloropicric  acids 

Dextrose;  Estimation  of by  means  of  hypoiodite 

Wilm,  A.     Aluminium  allov  articles;  Method  of  making 

—  <p)      

Wilputte.   L.     Coke  ovens   (PJ 

See  Hnlbell,  J.  E 

Wilsdon,  B.  H.,  and  others.  Aniline;  Influence  of 
ammonium,  sodium,  and  lithium  chlorides  on  the 

solubility  of  in   water     

Wilsey,  R.  B.    See  Jones,  L.  A.  

Wilson,  G.  V.    Glass  furnaces  ;  Formation  of  rock-forming 

minerals  in  and  about  173b 

See  Jenkinson,  S.  N 

Wilson,  H.    Overglazc  colours  at  cones  6-7 

Terra-cotta;    Pinholing   and    peeling   on   

Wilson,  J.     Aerated  waters  ;  Manufacture  of  (P)  ... 

Wilson,    J.    A.       Benzol;    Removing    carbon    bisulphide 

from   

Tanning;   Theory  of  

and     E.    J.     Kern.     Leather ;     Determination     of    fat 

See  McCandlish,  i) ...       ... 

Wilson,  J.  B.    See  Cook,  F.  C 

See  Weber,  F.  C.  

Wilson,    J.   M.,   and   F.   Murphy.       Dyed  material,   e.g. 

car-seats;  Process  of  renovating  (P) 

Wilson,  J.  W.    See  Bone,  W.  A.  

Wilson,  L.  A.    Zinc  dust;  Analysis  of 
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PAQ1 

Wilso-     L.   P.     Artificial  silk  industry         471b 

•  t    solution ;    Utilisation    of    waste   .      Dis- 
cussion                   179t 

Whit«  paint;  Discoloration  of .    Discussion         ...      180t 

and   Th«  Viscose  Co.       Cellulose    compounds;   Manu- 
facture of (P)  729a* 

See   Glover,    W.    It 729* 

Wilson,  W.  L.   See  Uwis.  J.  N 518a 

Wilton.  N-,  and  Chemical  Engineering  and  Wilton's 
Patent  Furnace  Co.  Gases  ;  Apparatus  for  treat- 
ing    with  liquids  (P)        539a 

W-mhurst,  H.  R.  Tar  dehydrating  plant;  Inter- 
mittent    332a 

Wiminer,  J.    See  Friedrich,  R 735a 

Wiudaus,  A.     Cholesterol;     Energetic,  oxidation  of  

by  nitric  acid  635a 

Windisch,  W.     Beers;  Maladies  of  thin  779a 

Beers;  Iron-sickness  in  thin  ■ 779a 

Winer,  I.  P.      Boiler-feed   water;   Process  for  removing 

gases  from,   softening,  und   preheating  (P)  440a 

Win  field,  G.     Dried  milk;  Nutritive  value  of  — —          ...  278a 
Winkler,    L.    W.       Chroma tes    and    bichromates ;    Deter- 
mination of  239a 

Gravimetric   analysis.      Determination    of    chlorides, 

bromides,  and  iodides     390a 

Magnesium  ;  G raviinetne  determination  of ...  751a 

Strontium  ;  Determination  of  391a 

Winter,    O.    B.       Lime-sulphur     solution ;     Composition 

of 528a 

Winters.  A.   McC.     Oils;  Apparatus  for  extracting  

from  seeds,  beans,  nuts,  offal,  or  the  like  (P)     ...  774a 

Winters,  J.  C.    See  Sherman,  H.  C 60U 

Winsterstein,  M.    See  Becher,  S.  40a 

Winton,  A.  L.    "Food  analysis;  A  course  in  '*     ...  235b 

Winner,    O.    Coke  breeze;  Combustion  of  on  chnin 

grates  with  forced  draught     401a 
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Manufacture      of      ocetaldehvde      from    .      (P) 

Dreyfus  222a- 

Some  reactions  of  .    Hodgkinson     86t,  93n 

Acetylsalioylio   acid;    Esters    of .    Astruc       442*; 

Examination    of     American-made  .    Leech  ...  322* 

and  hexamethylenctetramine  ;  Preparation  of  a  com- 
pound of  .     (P)  Egger        350a 

Preparation  of  the  methyl  ester  of  .     (P)  Thorp  223a 

Acid      anhydrides ;       Preparation      of      aromatic    . 

Adams    and    others       221a 

fumes ;    Absorption    or    collecting    towers    for  . 

(P)  Keller      56a 

liquids ;    Evaporator    for  .     Hart       495a, 

liquids;  New  methods  of  determining  concentration 

of  hydrogen  ions   in  • .    Duboux  219a 

plants;    Stepped    bricks    for    the    walls   of  .     (P) 

Kenyon   and    Smith  657a# 

proof     cement;      Manufacture     of .     (P)  Meigs, 

and    Electro-Chemical    Supply    and    Engineering 

Co " 31*,  125* 

proof    coating    composituns.     (P)   Taman         188a 

proof    paper;     Manufacture    of  .       (P)  Heddern- 

heimcr   Kupferwcrk   n.    Suddeutsche   Kabelwerke      764a 
resistant   refractory    insulating   material;    Manufac- 
ture  of  .     (P)  Stegmeyer  335a 

resisting      cement.     (P)  Chance      and      Hunt,      nnd 

others  768a 

resisting     high      silicon-iron    alloys ;    Prevention    of 

graphite    precipitation     in     manufacture    of . 

(P)  Maschinenfabr.     Esslingen  628* 

resisting  iron;  Chemical  plant  construction  in  . 

Tungay  47OR 

resisting     iron     and     its     uses    in    ehemieal    plant, 

Tungay  87t,  93r 

resisting    metal     and     articles     made    thereof.     (P) 

Gillespie  and   Shea t her 378a 

sludge;   Concentration    and    purification   of  from 

mineral     oil      refining.     (P)  Slater,      and     Gulf 

Refining   Co.  353* 

Acidimetric    titrations;    Use    of    thymolsulphophthah  in 

as   indicator  in  .    Clark  'and  Lubs      718a 

Acidimetry  of  coloured  solutions;  an  application  of  the 

pocket  spectroscope.     Tingle    117t,  131n,  443a 

Acidity;  Determination  of  in  waters,  leach  liquors, 

mine    waters,   etc.     Rankin       168a 

Physico-chemical    volumetric    method    for    determin- 
ing   .    Dubrisay  609* 

Acids ;      Apparatus      for      concentration      of  .     (P)  » 

Tungay   nnd    Hanghtoo  266a 

Apparatus       for      elevating      or      lifting .     (P)  , 

Bnxlhenr 40lA* 

Condensers    for .     <P>   Hnyhurst         ...         289a 

Construction    of   storage  tanks  "for  .      (Pi  Coxon       173* 

Detection    and   determination  of  small  quantities  of 

free  hydrochloric  acid  -in  the   presence  of  other 

mineral   or   organic  .     Entat      86* 

Effect  of  on  precipitation  of  gelatin  by  alcohol. 

Fenn      " 216a 

Evaporating    furnaces     for    concentrating .     (P) 

Ohem.   Fabr.  zu  Schoningen,  and  Vetterlein       ...      766* 
fatty;     Accurate    estimation     of    content    of in 

^oaps   .     Bosshard  and  Comtc  707*. 

fatty;   Action   of  water  on   some  halogen   derivatives 

of  .    Thompson  169^ 

fatty;    Application    of   the   Polcnske  method   to   the 

analysis  of     .     Frver  26?T 

fatty;     Determination     of  in    butter     fat.     Hoi- 
land  and  Buckley              3461 

fatty;    Forming    and    hvdrogenating   esters    of  

(P)   Ellis  708A 

fatty;    Inhibitory  effects  of   water  on   intern r-tion   of 

aluminium  and  .     Seligmnn  and  Williams   ...      159t 

fatty;  Means  fnr  adding  hydrogen  to  non-saturaNd 

.  fP)  Woltman  129* 
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Acids— cont. 

fatty ;    Nephelometric   values   of   cholesterol   and,   of 

the  higher  .    Csonka  519a 

Fatty  from  petroleum.    Moore  and  Egloff  ...      232a 

fatty ;    Saturation    by    means    of    hydrogen    of    un- 
saturated   .     (P)  Soc.    Stearinerie   et   Savon- 

nerie  de  Lyon,  and  Berthon 553a 

fatty ;      Treatment    of  from     linseed    oil.     (P) 

Barry,  Ostlere,  and  Shepherd,  and  Barry  ...      595a 

Influence    of on    germination.     Maquenne    and 

Demoussy  253a 

organic ;    Determination   of   lactio   acid   in   presence 

of   other    .    8zeber6nyi       165a 

organic;    Fixed  in  Tuscan  wines.     De   Astia    ...       599a 

organic;  A  precipitant  for .     Schulte       101a 

organic;   Rendering  iron  resistant  to  action  of  . 

(P)   Bunge  472a 

Outlets  for  receptacles  for .     <P)  Dye  and  others        88a 

Velocity    of    dissolution    of    metals    in    .    Cent- 

nerszwer        246a 

Acorns ;    Utilisation    of by    alcoholic    fermentation. 

Kayser  277a 

Acridine    dyestuffs    of    the    benzene-naphthalene    series ; 

Manufacture    of  .     (P)  Act.-Ges.    f.    Anilin- 

fabr.  23Ga 

Halogenated .     (P)  Aot.-Ges.  f.  Anilinfabr.        ...      235a 

Acridine     series ;     Manufacture    of   mercury    compounds 

of  the  .     (P)  Soc.  Chem.  Ind.  in  Basle       ...      283a 

series;  Preparation  of  therapeutically  valuable  com- 
pounds    of     the .     (P)  Soc.    Chem.    Ind.    in 

Baste  108a 

N-Acyl-p-aminophenols ;    Manufacture    of    bromodiethyl- 

acetylurethanes  of  .     (P)  Bayer  und   Co.   ...      232a 

Acyl     chlorides ;      Direct     transformation     of into 

nitriles    by    catalysis.    Mailhe  748a 

Aoylated      p-phenylenemethyldia  mines.      Morgan        and 

Grist     573a 

Adamkicwicz  reaction  of  proteins.    Voisenet         638a 

Adenine  in  cow's  milk.    Voegtlin  and  Sherwin    134a 

Adhesive    composition ;    Manufacture    of    an    .     (PI 

Alexander,  and  National  Gum  and  Mica  Co.     ...      386a 
Adhesives  : 

(P)  Brabrook    and    Fletcher       15a 

(P)   Tunnell      523a,  667a 

from  starch  : 

(P>  Robinson,   and    Perkins    Glue   Co.  ...      599a 

(P)    Tunnell  67a,  480a 

Admiralty   bronze;    Unsound    castings    of   88  :10  :2  ; 

the     oause     and     the     remedy.      Carpenter     and 
Elam 112n,  245a 

Adonis  vernalis  leaves;  Examination  of  .    Heyl  and 

others  22U 

Adrenaline.    Barger            ...  33t 

Adsorption  by  colloidal  hydroxides.    Scheringa    719a 

compound's.    Haller     * 411a 

compounds   and  adsorption.    The  starch-iodine  com- 
plex.   Borczeller 133a 

compounds  of  iodine;   Blue  .    Barger  and   Star- 
ling         471r 

by  hide  powder.     Kubelka    665a 

power     of     fullers'    earth;     Utilisation    of  for 

chemical    separations.     Seidell            136a 

of  sodium   gold,  chloride  by  oharcoal.    Kooh           ...  370a 

Aerating  device.     (P)  Ruth,  jun.         497a 

and  drying  machines.     (P)  Clark  and  others            ...  725a* 

liquids;  Machines  for  .     (P)  Wallaoe,  Bruce,  and 

Co.,  and  Jones       81a 

sewage  «,nd  other  foul  liquids;  Apparatus  for  . 

(P)  Ames       440a 

wort  and   other  liquids  in  connection  with  counter- 
current  cooling  apparatus.     (P)  Robinson 600a 

Aeroplane   dopes.     Esselcn,    jun.  ...      214a 

wings;    Doping .     (P)  Makins  237a 

Aeroplanes ;   Method   of  manufacturing  and   after-treat- 
ing fabric  for  .     (P)  Wheatley  120a 

iE?culin  ;  Presence  of in  Uymenodyctyon  exceUum 

bark.    Gibson    and    Simonsen 107a 

Agatit,  a  reclaimed  rubber.    Le  Blanc  and  Liittke       ...      280b 
Ageing  solidified  plastic  articles;  Apparatus  for  rapidly 

.     (P)  Young,    and    Soap    Works    Equipment 

Co 47a 

solidified    plastic    articles ;    Method    of    rapidly  . 

(P)   Young,  and   Soap  Works  Equipment  Co.     ...       130a 

Agglutinants ;    Manufacture   of  from   tar   oils.     (P) 

Rosen  619a* 

Agitating  barrel.     (P)  Malm,  and  Midwest  Metals  Co....      198a 
liquids,  powders,  granular  substances,  and  the  like; 

Apparatus   for  .      (P)    Mnore      613a 

mechanism     for   extractor-vats     etc.        (P)    Howard, 

and    Diamond    Match    Co 261a 

Agitators.     (P)   Nielsen       497a 

for  use   in  amalgamating  nnd   other  apparatus.     (P) 

Berry  95a 

Agricultural  research  ;  Gift  for 201n 


Air; 
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Apparatus  for  cleansing  or  washing and  ex- 
tracting soot,  dust,  and  other  impurities  there- 
from.    (P)  Hindmarsh 45a 

Apparatus    for    cooling,    humidifying,    and    filtering 

.     (P)  Brown 114a,  3U9a,  566a* 

Apparatus  for  liquefaction  and  rectification  of . 

(P)  Filippo    and    others 

Apparatus  for  purifying .     (P)  Lier  

Apparatus   for   purifying  or   otherwise   conditioning 

and    for    other    purposes.     (P)  Jeffcock    and 

Yardley  

Apparatus  for  separating  dust  or  powder  from . 

(P)  Rowlands  

Apparatus      for     treating     and     cooling  .      (P) 

Heenan  and  Froude,  and  Walker     

Apparatus      for      treating with      liquids.      (P) 

Lorimer  

blast ;    Drying  by    means    of    calcium    chloride. 

(P)  Honigmann       

Calculation    of    the    excess    of  used    in    combus- 
tion.   Hassreidter             

Centrifugal  apparatus  for  extraction  and  collection 
of  dust  from .     (P)  Wood 

cleaners.     (P)  Bennett  

compressed ;    Apparatus    for    separating    water    and 

other      matter     from   .      (P)    Jeffcock     and 

Yardley  

compressed;      Oil     extracting,      cooling,     and     like 
apparatus  for  use  with  .     (P)  Smethurst     ... 

Continuous    sterilisation    and    purification    of 

by  means  of  ozonised  water.     (P)  Wolff 

Determination    of    injurious    dust    in    mine by 

the   Kotz6   konimeter.     Innes  

Device  for  separating  water,  oil,  or  impurities  from 
.     (P)  Taylor    and  Shaw 

Drying .     (P)  Bynoe        

Drying    for    blast-furnaces.     (P)  Bradley    and 

Schmidt  

filtering  or  washing  apparatus.     (P)  Jantzen 

Furnaces  for  heating .     (P)  Garner  and  Posnett 

liquid ;    Apparatus    for   separation    of    nitrogen   and 
oxygen   gases  from .     (P)  James   and   others 

Method    of    compressing .     (P)  Humphrey,    and 

Humphrey  Gas  Pump  Co.  

Method  of  liquefying  .     (P)  Morrison       

from    a    mine   fire ;    Analysis    of   .    Blakely    and 

Geist  *     

Production  of  nitrogen  from  the    : 

(P)  Andreucci  

(P)  Elektrizitiitswerk   Lonza   A.-G. 

Separating    the    constituents    of  .     (PJ  Ges. 

Linde's    Eismaschinen     A.-G.  

Separating  from    liquids.     (PJ  Rasmussen 

Ernst  Ges.  

Separation   by  liquefaction   and   rectification  of  the 
elements  of  the    .     (P)  L'Air  Liquide 

separator.     (P)   Emerick       

Spraying  electrode  for  electrical  purification  of  

containing     dust     or     fog.      (PJ  Metallbank     u. 
Metallurgische   Ges.  

washer.     (P)  Hastings,   and   Holley  Bros.  Co. 

Aircraft  works;  Report  on  doping  in  .     Smith 

Ajowan  seed  as  source  of  thymol  

Albumin  ;  Manufacture  of  preparations  of  calcium  halo- 
genides  and  .     (P)  Ritsert  

metal      combinations;      Manufacture     of  .     (P) 

Soc.  Chem.  Ind.  in  Basle  

Albuminoid  ammonia ;   Determination   of in  liquids 

containing  gas   liquor.     Stephenson  

Albuminous    liquids;    Sterilisation    of .(P)  Laessig... 

masses;    Manufacture    of    particularly    of    clear 

translucent    or    transparent    quality    from    meal 

■ .     (P)  Kohner  

Albumose-silver   solutions;    Analysis   of  

-silver     solutions ;     Recovery    of    silver 

Maue  

Alcohol ;    Asphodel   as   a   source   of    .. 

as  a  bakery  by-product         

Black  millet  as  source  of  

from  calcium  carbide.    Beyer         

Decomposition       of    by        contact 

Engelder         

Determination  of  .     Haines  and  Morden     

Determination  of  methyl  alcohol  in  admixture  with 
ethyl  .     Toplis  

Distilling  apparatus  for  separating  from   beer. 

(P)  Straus,   and  Baltimore  Process  Co 

and   ether   vapours ;    Process   and    apparatus    for    re- 
covering    contained  in  air  of   factories.     (P) 

Barbet  et  Fils  et  Cie     

and  ether  vapours ;  Separation  of  — -  from 
(V)  Ges.  fiir  Linde's  Eismaschinen  A.-G., 
Pollitzer         

ethyl  acetate,  and  water ;  Graphic  method 
analysis  of  mixtures  of  .     Gradenwitz 

Evaporating   apparatus   for .     (P)  Harris 

Formation  of  butanol  and  hexanol  from  ■ 
Sabatier  nnd  Gaudion     

Formation    of by    decomposition    of    glycerol 

presence  of  catalysts.     Sabatier  and  Gaudion 

industrial;    Manufacture  of in  Canada  ... 
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Alcohol— cant. 

Industrial  in  South   Africa <d^.5R, 

Industrial in  the  United  States     

Influence  of  the  plant  function  of  yeast  on  the  yield 

Of .         I.LIllIft  

Inhibitor)      tffaoti     of     water     on     Interaction     of 

iiluiiinuuin   nnd  .     Seligmtiu   ami    Williams 

Manufacture  of  .     (P)  Kazmonn      

Manufacture  of from  alga?.    Kayser        

Manufacture  of from  burnt  or  roasted  starch- 
bearing  material*,  eto,  (I*)  Knzmenn,  nnd  Kel- 
logg  Laboratories 

Manufacture  of  from   grain   in  open   vats   with 

fch«       use       of       saccharifying       Mucors.        (P) 
Boulard  525*. 

Manufacture  of  from  molasses: 

Galle         

(I1)    Hughes       

Manufacture    of from    sulphite-cellulose     waste 

lyes.     (V)  UoKoe  6O0a, 

Manufacture  of  from  wood  waste.     Totnlinson... 

Method     of    rendering  —    mure    readily    ignitable 

w1i.il    need    as    fuel    in    internal    combustion   en- 

(P)  King  nnd   Stoneham       

motor  fuel  committee;   Appointment  of  

New  source  of in   Mexico       

Preparation  of  ohloroform  from  .     Ukitn 

Production    of    acctio    acid    from  .     Usher    and 

Yenkateswaran        

Purification  of  crude  .     (P)  Crawford       

Rapid     estimation      of in     spirituous    liquors. 

Nag  and  Lai  

RemoMng from  liquors.     (P)  Pflugfelder 

and  soda-lime  ;  Reaction  between  .    Carroll 

Solidified .     IP)  Strobl  

solidified;    Manufacture    of    .     IP)  Strobl, 

Sternau   and    Co.  

from  the  sotol  plant 

Supplies  of  grain  

Supplies  of  for  industrial  purposes 

Theory      and      practice      of      disinfection 
Christiansen  

Use     of     horse-chestnuts     for     production 

Kavs'T  

Utilisation  of  sisal  waste  for  production  of 

from  waste  molasses  in  the  Philippine  Islands. 
Brill  and  Thurlow  

Wood  waste  as  a  source  of .    Tomlinson 

Alcoholic     beverages ;     Alterations     in  after     long 

storage.     Reinke  

beverages ;     Detection    of    methyl      alcohol    in  . 

Takahashi   and  others     

fermentation.    See  under  Fermentation. 

ferments.    See  under  Ferments. 

liquids;  Ageing  .     (P)  Von  Claim     

liquids;  Use  of  dipping  refractometer  in  examina- 
tion   of  .     Randall      

liquors;       Distilling       in       multiple       effect. 

<P>  Bnrbet  et  Fils  et  Cie  482a' 

solutions;  Distilling .     (P)  Bergstrom       

Alcohols,     aromatic;     Manufacture     of by     hydro- 

g.-nation.     (IM   Brochet  

of  cider.     Kayser  

Determination  of  in  essential  oils.    Cocking   ... 

Manufacture  of  -: 

(P>  Du   Pont  de  Nemours  and   Co 

(P)      Lary.    and     Roessler    and     Hasslacher 
Chemical    Co 

polyhydric;  Attempted  biochemicnl  synthesis  of 
"  diglucosides  of .     Bourquelot  and   Bridel      ... 

Purification  of  crude .     (P)  Crawford       

Reaction   of  oxalyl   chloride  with  .     Adams    and 

others    

Reduction   of  aldehydes   to    the  corresponding  . 

Levene  and  Taylor  

Use  of  in   microscopy.    Garnett      

Aldehyde-phenol  condensation  products  : 

(P)  Tan  "Voorhout 

(P)     Wennagel,     and     N.     V.     Hollandsehe 

Proteine    Maatschappij  

•phenol   resins;    Manufacture  of  permanently   fusible 

and    soluble    resins    from    non-fusible  .     (P) 

Berend  

Aldehydes;   Colour  test   for .     Fearon      

New  method   for  preparation  of  : 

Rosenmund       

Rosenmund  and  Zetzsche 

Reduction     of to     the    corresponding     alcohols. 

Levene   and    Taylor  

Relationship   of  to   alcoholic   fermentation,    and 

co-ferment   of  yeast.     Neuberg  

Aldehydesulphoxylio     acids;     Production     of     di-   . 

(P)  Binz         

Alder;  Tannin  content  of .    Benson  and  Jones 

Aldoses;  Determination  of  la?vulose   in  presence   of  . 

Herzfeld  and   Lenart       632a 

Determination  of  by  means  of  iodine  in  alkaline 

solution.    Colin  and  Lilvtn      ?45a 

Alfa  grass;  Manufacture  of  paper  pulp  from  ...      476a 

grass  in  Tunisia 301a 
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436a 

159t 
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S24a 
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102a 


780a* 
274b 


143a 
395b 
282b 
442a 

194r 
107a 

290r 
104a 
281a 
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499a 
396r 
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462k 

713a 

277a 
667a 

318a 
711a 

481a 
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525a 

633a 

,525a* 
601a 

74a* 
277a 
166a 

717a 
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107a 

221a 

606a 
224a 

555a* 
663a 

274a* 
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442a 
442a 

606a 

557a 

467a 
100a 


PAUE 

Alfalfa.    See  Lucerne 

Algse;   Dyestuffs   from  .     (P)  Malcolmson        120a 

marine ;     Direot     extraction     of      iodine    from . 

(P)  Vincent  88a* 

Production  of  alcohol  from  .     Kayser       524a 

Utilisation     of     certain     marine as    fodder    for 

horses.    Adrian       70a 


Algeria;   Coal  in  

Import    licences 

Import    prohibitions    ... 

Imported    dyes    in  

Trade    of  — '—  in    1916... 


...  178n 
252R,  287b 
...  121b 
...  482b 
...      268b 


Algiers;  Copper  sulphate  in  

Alimentary  products.    See  Food  products. 
Alizarin.     See    under   Anthracene   dyestuffs. 
Alkali-bearing    minerals;    Decomposition    of    refractory 

.     (P)  Swenarton       

-bearing  rocks;   Process   of   replacing  nlkali    metals 

jn  .     (P)  Charlton,     and      Kaolin      Products 

Corporation  

oaustic;    Electrolytio   cells   for   manufacture   of  

from   sodium    chloride.     (P)  Statham        

-containing  minerals;   Process   for  decomposing  

for   production    of    cement    with    volatilisation   of 

the  alkali.     (P)  Krupp  A.-G.  

Electrolytic  production  of  in  Japan         

Possible  production  of  in  Australia         

Recovery    of from    silicates.     (P)  Beckett    and 

Moses 

etc.,    works ;     Fifty-fourth     annual    report    on  

by  the  chief  inspector,  1917     

Alkali   aluminate  solutions;   Cooling   apparatus   for  . 

(P)  Sherwin,  and  Aluminium  Co.  of  America     ... 
benzenesulphonates ;     Manufacture     of    .         (P) 

Aylsworth  and  others     

carbonate;      Production     of and     of     hydraulic 

cement  from  silicate  minerals.     (P)  Jungner     ... 
carbonates    and    hydroxides ;    Annlysis    of    mixtures 

of  .    Clarens     

chlorides;   Electrolysis  of  .     (P)  Van  Hasselt  ... 

cyanides;    Manufacture    of   : 

(P)  Calvert       

Urano       

ferrouB    silicates ;    Method    of  treating  for   pro- 
duction    of     potassium     ohloride.      (P)  Glneser, 

and  Potash  Extraction  Corporation  

formates ;        Electromotive       activation       of       . 

Hofmann         

hydroxides    and    carbonates ;    Analysis    of    mixtures 

of  .    Clarens     

iodides     as     rengents     for     cadmium     and     nickel. 

Agrestini        

metals ;     Manufacture     of  .     (P)  Morrison,    and 

Electric  Reduction   Co 

metals ;    Perchlorate    method    for    determination    of 

.     Gooch    and   Blako  

metals;   Process   of  replacing in    alkali-bearing 

rocks.      (P)    Chnrlton,      and      Kaolin      Products 

Corporation  

metals ;     Production     of    by     electrolysis.     (P) 

Badische  Anilin  und  Soda  Fabrik     

nitrates ;  Iron   and  oxygen  as   necessary  agents   for 

reduction  of by   auto-oxidisable   compounds. 

Baudisch         

perborates;    Electrolytic    manufacture    of .     (P) 

Liebkneeht,       and      Roessler      and      Hasslacher 

Chemical   Co.  

perborates;      Process     of      making .      (P)  Lieb- 
kneeht.   and   Roessler   and    Hasslacher   Chemical 

Co 150a 

peroxides;  Manufacture  of    .     (P)  Morrison,  and 

Electric  Reduction  Co 

phosphates ;    Reaction    between  and    magnesium 

ohloride.     Balnreff  

polvsulphides.     Thomas   and   Rule  

salts:   Treatment   of   kelp   char,   etc.,    to  obtain  . 

(P)  Cruser  and  others     

silicates.    Caven  

Alkalimetry;  Errors  in  due  to  carbon  dioxide  con- 
tent of  distilled   water.    Bruhns      

Alkaline-earth      fluorides;      Manufacture     of .      (P) 

Henshaw         

Alkalinity   of  certain   solutions;   Determination   of  . 

Francis  

lodotannic      reagent      for     determination     of   . 

Tsakalotos  and  Dalmas 

Alkalis,     caustic ;     Powders     for     generating .      (P) 

Armstrong      

Determination  of  in  drinking  water.     Wagcnaar 

Lawrence-Smith    method    for    determination    of 

in  silicates.    Wenger  and  Brange     

Manufacture     of and      of     chlorohydrocnrbons. 

(P)  McEIroy,   and   Chemical   Development   Co.    ... 
Method    of    obtaining  from    silicate    rock    and 

other     silicates.      (P)  Rody,    and    Metallurgical 

Co.    of   America      

Obtaining    from      silicates.       (P)  Rody,      and 

Metallurgical  Co.  of  America  

Use      of      different  in      quantitative      analysis. 

Palet     
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Alkaloid    in   the    common    broom ;    Presence    of    a    fixed 

.     Valeur  

from  common  broom;  Volatile  .    Valeur 

Alkaloidul    compound.     (PJ  Lloyd        

Alkaloids    of    Calabar    bean.     Polonovski     635a, 

Cinchona  : 

Giemsa    and    Halberkann  

Rnbe  and   Kindler      

of    cinchona     bark ;     Preparation    of    hydrogenated 

products      of      total   .      (V)    Chem.      Werke 

Grenzach        

cinchona  ;  Identification  of  by  optical-crystallu- 

graphic  measurements.     Wherry  and  Yanovskv ... 

of  ipecacuanha.    Pyman        ... 

morphine ;      Constitution      of  .      Kaufmann      and 

Durst 

of   morphine   series ;    Preparation   of    compounds    of 
diallylbarbituric  acid  and  — — .     (PJ  Soc.  Chem. 

Ind.    in    Basle  4. 

of  opium.     Dott  

opium;    Microchemistry    of    some  .     Van    Itallie 

and  Van  Toorenburg       

of   pomegranate  tree.     Hess   and   Eichel 

quinine;    Disinfect-ant   action    of  on    pathogenic 

bacteria.     Bieling 

quinine;    Manufacture    of    compounds    of  with 

CC-diaUylbarbituric     acid     or     CC-al!ylalkybar- 
bituric  ncid.     {PJ  Soc.  Chem.  Ind.   in  Basle 

Strychnine .     Leuchs        

Alkylamines ;    Separation   and   estimation    of   lower  

in  presence  of  ammonia.    Weber  and  Wilson     ... 
Alkylaminoalkyl  esters   of  p-aminobenzoic   acid ;    Manu- 
facture    of   .     (PJ  Bader,      and      Levinstein, 

Ltd 

Alkylating    reagents;    Preparation    of  .     (P)  Irvine 

and   Haworth  

Alkyl-hydrogen      sulphate;      Preparation      of .     (P) 

Irvine  and  Haworth        

Allooain      A.         See      0-BenzoyUa-phenyl-j3-nionoethyl- 

aminopropanol. 
Allooain      S.       See     O-Benzoyl-a  phenyl- 3-diethylamino- 
propanol. 

Alloys  : 

(P)  Becket,  and  Electro  Metallurgical  Co... 

(P)  Churchward        

(P)  Cooper,    and   Cooper   Co. 186a, 

(P)  Cooper,   and   General  Alloys  Co.   ...         705a, 
(P)   Fuller,  and  General   Electric  Co. 

(P)  General   Electric  Co 

(P>  Hodson  705a, 

(P)  Jones  

(P)  Jones  and   Molt  

(P)   Kuehnrich  

(P)  Milliken  

(P)  Sandell    and    Mills       

<P)  Schuller  

(P)  Viokers,    and    Titanium   Alloy   Manufac- 
turing Co. 

Apparatus    for    quenching,    hardening,    tempering, 

or  like  heat  treatment   of .     (Pj  Dickson     ... 

Brass    rolling  mill  .    Wood      

Cast  for     electrical     commutator-sections.      (P) 

Sandell   and   Mills  

Constitution    and    influence    of    a    cored     dendritic 

structure    in  .    Smalley  191t, 

Errata 

containing    nickel   and    zinc;   Manufacture   of    . 

(P)   Pouchain    and    Pevnetti 

Dental  .     (P)  Sandell  "and   Mills       

Determination     of     composition     of     binary  by 

specifio   gravity  determine tiou.     Von    Schwa  rz   ... 
for     electrical     contacts.      (Pj  Cooper,    and    Eleotro 

Metals  Products  Co 

Electrical    properties    of    some    high-resistance    . 

Hunter   and    Sebast  

Electrolytic     deposition     of  and     their     metallo- 

graphic     and      mechanical     investigation.      Krc- 

mann    and   Breymesser 

eutectic ;      Temperature      determinations      bv   . 

Steinmetz       

Heat-resisting  .     (P)  Wolfard  and    others 

HiLrh-speed  cutting-tool  .     (Pi   Kellev  and  others 

high  in   zinc.     Guillet   and  Bernard 

Internal  strains   developed  in  by  rapid   cooling. 

Portevin         

Manufacture  of : 

(P)  Doherty 

(P)  Eldridge  

(P)  Grenagle  

(P)  Milliken     .".'.'        \" 

(P)  Pouchain  and  Peynetti         

Manufacture    of    soft    bearing-metal  .     (P)  Rice 

and    Braucher  

and    method    of    purifying     them.       (P)  Poetschke 

and  Caulk   Co 

non-ferrous ;    Electric    furnaces    for    meltin"   or   re- 
fining   .(P)  Faulkner  

pyrophoric ;   American   industry  of  .    Hirsch     ." 

Recovery    of    metals    from    -^— .        (P)  Gillis,    and 

British  America  Nickel  Corporation ' 

for  resistance  elements,   etc     (P)  Driver 

for  sparking  electrodes.     (P)  Driver     ...        ..." 
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Theoretical     and     experimental    researches    on  . 

Parravano        

Thermo-electromotive    force    of    some  .    Hunter 

and    Bacon  

White-metal  .     (P)  Sandell  and  Mills       

Allyl    alcohol;    Formation    of  by    decomposition    of 

glycerol  in  presence  of  catalysts.     Sabatier  and 

Gaudion  

( '(.'  Allylalkyl  barbituric  acids ;  Manufacture  of  com- 
pounds   of  with    quinine    alkaloids    or    their 

derivatives.     (P)  Soc.  Chem.  Ind.   in  Basle 
AUylbarbituric    acids ;     Manufacture    of    compounds    of 
CC-di-  with    quinine    alkaloids    or    their    de- 
rivatives.    (P)  Soc.  Chem.  Ind.  in  Basle 

Allyl    group ;    Robert's    phloroglucinol-hydrochloric   acid 

reaction   for   detection   of  in   essential   oils. 

Furukawa       

Altitts     oregona;     Tannin    content   of  .    Benson   and 

Jone3     

Alphylselenvlurcas ;      Preparation     of      .      (P)  Von 

Hevden    A.-G 

Alsace;  Potash  deposits  of  

potash  deposits   and   their   economic   significance    in 

relation  to  terms  of  peace.    Kestner         

Alum;    Manufacture   of  .       (P)  Hasliip   and    Peacock 

schist;   Oil  from  in   Sweden  

Utilisation  of   kaolin   rich   in  iron   for  manufacture 

of .    Milbauer  and  Skutil  

Alumina-baryta-silica    mixtures;    Deformation    study    of 

.     Watts  

-containing  minerals ;  Method  for  preliminary  treat- 
ment   of .     (P)  Prager       

Influence  of  on  fusibility  of  glasses  : 

Singer      

Springer  

-lime-silica;    The    system and    its    relation     to 

blast-furnace   slags   and   Portland   cement.     Neu- 
mann          

-lime-silica  ;    Temperature- viscosity    relations    in    the 

ternary  system .     Feild  and  Royster 

-magnesia-silica     mixtures ;     Deformation    study    of 

.     Watts  

-magnesia-silica ;    The   ternary   system  .    Rankin 

and    Merwin  

Manufacture   of  : 

(P)  Barnett  and  Burgess     

(P)  Dutt   and    Dutt  580a, 

Manufacture    of  for    the    aluminium    industry, 

with     special     reference    to    rotary     kilns.    Von 

Escher  504a, 

Manufacture    of     crystalline  .     (P)  W:hite,     and. 

Norton    Co 

Manufacture  of  purified  crystalline  .     (P)  Tone, 

Carborundum   Co.  

Obtaining  from  silicates.     (P)  Rody,  and  Metal- 
lurgical Co.  of  America  

Process  of  treating  aluminous  ores  to  obtain  crystal- 
line   .     (P)  Richmond,   and  General   Abrasive 

Co 

Purification    of    .      (P)  Hornsey,    and     Mineral 

Products  Corporation      206a, 

Recovery    of  from  alunite.     fP)    Chappell,   and 

Mineral  Products  Corporation  

Reduction      of .     (P)  Hershman,      and     Mineral 

Products   Co.  

Treatment      of      insoluble .      (P)  Chappell,     and 

Mineral  Products  Corporation 

/J- Alumina  ;    Manufacture   of    abrasives    containing  . 

(P)  Saunders   and  others  

Aluminate    solutions ;     Cooling     apparatus   for   alkaline 

.     (PJ  Sherwin,      and      Aluminium      Co.     of 

America  

Aluminates ;  Removal  of  soda  and  manufacture  of  com- 
mercially     pure      caustic       potash      from  . 

Ashcroft  

Aluminiferou9  minerals;  Decomposition  of  refractory 
.  (P)  Swenarton        

Aluminium  alloy  : 

(P)  Fuller,  and  General  Electric  Co. 

(P)    McAdams  

alloy  articles;  Manufacture  of  .     (Pj   Wilm     ... 

and   its   alloys.      Rosenhain  

alloys;   Analysis  of  : 

Collitt   and   Regan 91t,  92h, 

Fox    and    others       328t, 

alloys;  Autogenous  welding  of  .     (P)    A.-G.  fur 

Autogene    Aluminium    Schweissung  

alloys;    Chemistry   of   .      Rhodin      297b, 

allovs ;      Determination      of      manganese      in      . 

Clennell  

alloys  high  in  zino.    Guillet   and  Bernard     

and   its   allovs ;    Production   of  enamel   coatings   on 

.      (P)    Warga  

allovs;    Rapid    routine   estimation    of    zino    in   . 

Willis  

Analysis  of  metallic  .     Fox  end  others     ...      328r, 

Annealing   of  : 

Anderson  

(P)    Whitney,    and   General    Electric  Co. 
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Aiuuiuiliilii      ion! . 

Autogenous  welding  of  — -.    (PJ  A..-G.  fur  Autogene 

Alunuuium    Bonwetsaung  739a 

bronze;  Die-casting1  of  .    Eil  and  Whitnker     112B,  246a 

Chemistry  of  .      Rhodin  .      297u,  516a 

from  clay 36a 

•copper    alloy;     Case    of    disintegration    of    ■    . 

Beligiaan   Mid   WiUlanu  &87a 

-copper  alloys  ;  Constitut  i   th<    oopper-rioh  . 

Greenwood     112«.  246a 

-copper  alloys  high  in  ziin'.     OuilK-t  und   Bernard   ...       769* 

dust;  Determination  of  manganese  in .     Clennell      271a 

as  a   fnctnr   Influencing   the   effect  of   acid   soils  on 

different  crops.     Hurtwell  and  Pember     ...        ...      384a 

industry;  Manufacture  of  alumina  for  the  — -  with 
:■     reference  to  ruturv   kilns.      Von    Esoher 

504a,  544a 
Influence   of   Iron,   tungsten,    and    nickel    upon   the 

resistance  of  to  acids.     Vou  Zcerlvder        ...      424a 

influence     ot      small     quantities      oi  OB      the 

meehaaioal  propertwa  of  brass.    Millington       ...      149t 
Inhibitory   effects   of   water   on    interaction   of   

and    fatty   acids,    phenol,   orcsol,    uaphthol,    and 

methyl,   cthvl.    hutvl,   amvl,   and   benzyl  alcohols. 

SeUgman  and  Williams 159t,  195r 

ion ;    Distribution   of  in    plants.     Stoklasa     ...      556a 

Manufacture  of  : 

(P)  Giulini        272a- 

(P)  Welford      590a 

Uographv-  of .     Preparation  and  etching  of 

microsections.      Anderson         211* 

Metallography  of  .     Reory  stall  is  ation  and  grain 

growth.      Anderson  297n,  423* 

pig;  Electric  re-melting  of  ■ 475b 

pig:    Re-melting   of    in    the   electric     furnace. 

Miller     626* 

Treparntion  of  suitable  for  deoxidntion  of  iron 

and    steel.       (P)    Hombncher    Hiittenwerke,     and 

others  428a 

Puce    of    383n 

Process  for  metal-plating  .      (P)   Travers  ...      272a 

Process  for  soldering  .      (P)    UoU   et   Cic,  and 

ndre       185a 

Rednoing  to  B  finely  divided   state,      (P)   Metals 

Disintegrating  Co.,  and  Hall  185* 

and   selenium;   MetallogTaphio    investigation  of    the 

system  .    Chikashigi  and  Aoki 153a 

.Separation  of from    iron    by    means    of   ether. 

Palkin  ". 22a 

thcet ;' Annealing  of  cold-rolled  .    Anderson        ...      587a 

sheet;  Annealing  and  reorystallisntion  of  cold-rolled 

.    Anderson       424a 

skimmings,    screenings,    etc.;     Treatment    of    — — ■. 

(Pi    Lawrie,  and  Jobbins.   Inc 339* 

Bolder  for  : 

Aubertin.  jun.        -         248* 

(P)  Campbell  590a 

and   tellurium  ;   Metallographic   investigation   of  the 

system.     Chikashigi  and  Nosi  153a 

in  United  States  in  1917       363r 

I  Be     *>f    phenylnitrosohydruxylamine-ammonium     in 

tho  separation  of  from  zirconium,  titanium, 

iron,   and   manganese.      Brown  41* 

Aluminium      acetate ;     Manufacture     of      water-soluble 

preparations  of ,     (P)  Ton  Wiilflng     442a 

carbide.     Huff     517a 

chloride;    Manufacture  of   : 

(P)   King   and   others  506a 

(P)  Smith    and   others       580a 

(P)  Standard  Oil   Co.,   and   others      150a* 

chloride ;    Purification   of   .       (Pj    Weaver,     and 

Weaver  Co 545* 

compounds;  Manufacture  of  .     fP)     Langford  ...         57a 

compounds  ;  Manufacture  of  and  of  a  fertiliser. 

(P)   Goldschmidt      466* 

compounds ;     Manufacture     of    —    poor     in     iron. 

il'i    Norske    Aktieselskab    for    Blektrokem.    Ind.      466* 
compounds  of  organic  acids;  Preparation  of  water- 

goluhle  .      (P)    Von   Wiilflng      442* 

compounds :      Recovery      of      from      silicates. 

(P)    Halvorsen        414* 

formate;   Manufacture  of  water-soluble  preparations 

of  .      (P)    Von  Wiilflng     442a 

hydroxide;     Method     of     precipitating     .         (P) 

Sherwin,  and  Aluminium  Co.  of  America  ...      181a 

hydroxide      sols ;      Retardation      of      formation      of 

Prussian     blue    and    other     reactions    in    . 

Reitstotter     205* 

hypochlorite ;   Manufacture  of  .      (P)    Dutt  and 

Dutt 732a 

T^ower  oxide  of  .     Rhodin         517a 

nitride:    Manufacture   of  : 

(P)  Barnett    and    Burgess  149* 

(P)  Hershman,      and       Armour       Fertilizer 

Works  124a 

pounds;   Preparation   of  for  foodstuffs,  etc. 

(P)  Shoeld,   and    Armour  Fertilizer  Works        ...      662a 
oxide;   Manufacture  of  from  aluminium  silioate 

or    a    substance    containing   aluminium    silicate, 

and   obtnining   sodium   carbonate   as  by-product. 

(P)    Takeshima        691* 

suit*;  Tanning  by  means  of  .     (P)  Rohm  ...      217* 


Aluminium — cont. 

silicate ;  Manufacture  of  aluminium  oxide  from  

and  obtaining  sodium  carbonuto  as   by-product. 

(P)   Takeshima       

sulphate,  in  Norway 

sulphate;   Process  of  producing  from  solutions 

containing  iron.     (PJ  Barnett  and  Burgess 
sulphate;    Utilisation    of    kaolin    rich    in    iron    for 

manufacture  of  .     Milbnuer  and  Skutil 

Aluminous   abrasives : 

(P)  Allen,    and   Carborundum    Co 

(P)  Saunders  and  others 

abrasives;  Manufacture  of  : 

(P)   Hutchins,  and  Onrborundum  Co. 

(P)   Saunders    and   others  418a, 

compounds';     Manufacture    of    .     (P)  Llewellyn 

and  others     

compounds;    Treatment   of    . 

others    

earths     and     ores ;     Process     for 

(P)    Langford  ._ 

materials;     Purifying    .  (P) 

Norton  Co 

ores;  Prooess  of  treating  to  obtain  crystalline 

aluniinu.  (p)  Richmond,  and  General  Abrasive 
Co 

Alums;  Preparation  of  from  clay  or  other  similar 

natural  compounds  of  alumina."  (P)  Jackson  and 
Horney  

Alunite  deposits  of  Australia   and  their  utilisation     ... 

Recovery  of  the  constituents  of  in  useful  forms 

(P)    Detwiller  

Recovery  of  potassium  sulphate  and  alumina  from 
.  (P)  Chappell.  and  Mineral  Products  Cor- 
poration   

Separation    of    from    associated    rock    and/or 

gengue.  (P)  Hagedorn,  and  Mineral  Products 
Corporation  


149a, 
(PJ    Spenco   and 

purifying     . 

Saunders,    and 


Amalgamating   apparatus 

(P)    Berry      

and    crushing    mill    for    ores. 
Dallugge         

Amalgamators    and    separators. 
Separator   Co.  


Agitators    for    use    in    . 

(PJ    Church    and 

(PJ     Diver    Mineral 


Amarunthua    retroflexus    seed;     Proximate    analysis    of 
.     Harding  and   Egge         

American  Chemical  Society;  Annual  meeting  of  the 

Amines;      Aotion      of      upon        dichlorophthalic 

anhydrides.      Pratt   and    Perkins       

Direct    transformation    of    secondary    and    tertiary 

into    nitriles.    Mailhe      

Halogen    derivatives    of    aromatic    and     their 

analysis.     Dains  and  others     

Manufacture    of    condensation    products    of    gafllo- 

cyaninc  dyestuffs  with  .     (P)   Soo.  of  Chem. 

Ind.    in   Basle  407a 

Separation   of   secondary   arvlamines    from    primary 

.     Price  * 

Amino-aoids ;      Phosphotungstates      of      certain      . 

Drummond     

Separation     of     glutamic     acid     from     other     . 

(PJ    Corti       

Aminoalkyl  esters  of  p-nminol>enzoio  acid;  Manufacture 
of  ■      (P)   Bnder,  and  Levinstein,   Ltd. 


/?-Aminoanthraquinone ;     Manufacture 
Soc.  of  Chem.  Ind.  in  Basle     ... 


of 


(PJ 
202*, 


Aminoarylarsonio  acids.     Jacobs  and  others         

p-Aminobenzoio  acid;  Manufacture  of  aminoalkyl  esters 

and   alkylaminonlkyl  esters  of  .      (P)    Bader, 

and   Levinstein,    Ltd 

a-Aminobutyrio    acid;    Preparation    of    a   merourv    com- 
pound of  .     (PJ   Liiders     

Amino-compounds ;      Benzoylation      of     aroraatio     . 

Reverdin         

•oompounds ;  Preparation  of  for  foodstuffs,  etc, 

by  fermentation.     (PJ  .Eberlc  


Manufacture     of 
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the    Van    Slyke 
Mitchell    and 


^-Amino-N-methylformanilide ; 

(PJ   Morgan  

Amino-nitrogen ;      Foam-inhibitor 
method    of    determining 

Eckstein         285a 

-nitrogen  in  pressed  yeast  manufacture.     Schweizer      277* 

p-Aminophenol  derivatives;  Estimation  of  by  hypo- 
chlorous  acid.     Powell "   ...      453a 

Electrolytio   preparation   of  .     Shoji  459* 

Therapeutically    valuable  derivatives   of  .       (P) 

Soo.  of  Chem.  Ind.  in  Basle     349a,  531* 

Ammonia,  albuminoid;  Determination  of  in  liquids 

containing  gas  liquor.     Stephenson  439* 

Apparatus    for    catalytic    oxidation    of    .        (P) 

Taliani  580* 
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Ammonia — coni.  . ,-p. 

Apparatus  for  extracting  from  coal   gas       (P) 

Wilton    and  Chemical  Engineering  and  Wiltons 

Patent    Furnace    Co.       ...        ...        «» 

Catalytic  synthesis  of  ;.     Maxted     ...        ...        •■■      "^ 

compressors  for  refrigerating  machines.      (F)   Apel- 

doornsche   Machincfabr.  en   Metaalgieterij    voor^    ^^ 

condenser"for  ice'machines. '   (P)  Manns,  and  Frick 
Co 

control  order,   1918      —        •■•        •■•.       ••• 

Correlation    between    production   of    oarbon    dioxide 

and    accumulation    of    by    soil    organisms. 

Neller  :;        •••     .  ••■     .  ■•-.      ."■ 

Determination   of  in  soil  extracts   and   physio- 
logical  solutions.      Davisson ....    — 

Determination  of  in  urine,  serum,  etc.     Wiess- 

mann ;•.        ',7 

Determination  of  in  used  tannery  lime  liquors. 

Thompson  and  Suzuki     .  ■■■ 

Determination   of   by    weighing   as   ammonium 

ohloride.     Villiera  •        

Effect  of  acetylene  on  oxidation  of  .       ...        •-■ 

Effect   of    acetvlene   on  oxidation   of   to    nitric 

acid       Taylor  and   Capps         ...        ...     .  ...        — 

Effect  of  hydrogen  ohloride  on  the  synthesis  ot  

from  nitrogen  and  hydrogen.     Ludlam     ...        ... 

Formation    of   by    heating    coke    with    calcium 

hydroxide.      Glaser  ...        ■■■        •■■        •••        ••• 

leaching  of   copper   tailings   at   Kenneoott,    Alaska 
Lawrence        •■-.        ■•■ 

Liquid    purification   of   coal    gas    with    simultaneous 
recoyery  of  sulphur  and  .     Parrish     ...        ... 

liquor;   Apparatus  for  manufacture  of  concentrated 

.     Greayes         .-•        B.,B"  1/SA 

liquor ;  Commercial  concentrated and  its  impnri- 

ties.     Colman   and  Teoman      -■      Jlwr.  40£R 

liquor;  Manufacture  of  concentrated  .     Parrish 

liquor;  Manufacture  of  concentrated  and  pure  • 

Hebden  ■■;        •■• 

liquor;   Sources  of  loss   during  manufacture  ot  con- 
centrated   .      Marsden        

Manufacture  of  : 

(P)  Classen       

(P)  Deyaucelle    and   Bensa  

(P)  Hershman,  and  Armour  Fertilizer  Works 

Manufacture  of  concentrated  from  gas  liquor. 

Manufacture   of  nitric   acid   from  .      (P)   Wells, 

and    Ellis-Foster    Co —        •••        ■■■ 

Manufacture   of  or   of  its   salts   by  the  direct 

recoyery    process.     (P)  Ore       405a,  158a 

Manufacture    of    synthetic    .         (P)     Ellis    and 

Lutkins  ■••        -■        '■• 

Manufacture  of  from  tobacco  waste.     (F)  /.UK, 

and  Odorless  Fertilizer  Manufacturing  Co. 

Muriate  of  .     See  Ammonium  chloride. 

Nephelometric  estimation  of  .     Kober     ...   _     ■-- 

Operation  ot  the  Haber  process  for  the  synthesis  of 

in  the  United  Kingdom 

Oxidation   of  

Oxidation  of  .    Partington      

Oxidation  of  to  oxides  of  nitrogen.     Adam        ... 

Oxidation  of  in  the  presence  of  platinum  and 

of  rhodium.     Wenger  and  Urfer      ... 

oxidation   process ;    Analytical    control   of   the   . 

Taylor  and  Dayis - 

oxidation     and     similar     reactions ;     Starting     and 

stability  phenomena  of  .    Liljenroth  ...        ... 

Purifying .    (P)  Badische  Anilin  u.  Soda  Fabnk 

pyridine  mixtures;  Titration  of  .     Prideaux     ... 

recoyery   plant   of  ooke-oyens ;    Effluents    from  . 

Marsson  and   Weldert      

reooyery    plants     in     connection     with     coke-ovens; 

Chemical  problems  at  .     Pliillipson     ...        ... 

recoyery  producer  gas  process  and  apparatus.      (P) 

Lymn    nnd    Rnmbush        

recoyery  at  tar-distilling  plants.     Woodward  •■■ 

Reduction    of    nitrogen   oxides  to   .      Guye   and 

Schneider       •■■        ■"  .      ■•- 

Relation  between  the  purity  of :  and  the  efficiency 

of  refrigerating  plants.     Frerichs 

Remoyal    of    from    gases.        (P)    Bradley    and 

Schmidt  

and  its  salts  ;  Rapid  estimation  of  pyridine  in  . 

Harvey  and    Sparks         31R,  41t 

Separating from  gaseous  mixtures.     (P)  Beck  ... 

Separation  and    estimation  of  lower  nlkylnmines  in 

presence  of   .      Weber  and  WTilson      

soda.    See  under  Soda. 

Sulphate  of  .     See  Ammonium  sulphate. 

Synthesis  of  : 

Ludlam  

Maxted  

(P)  Schmidt,    and    International    Precipita- 
tion  Co 

(P)  Starke         

Synthesis  of  at  high  temperatures.     Maxted  ... 

Thermal  synthesis  of  .     Maxted      105t.  234t 

Validity  of  the  patents  of  the  Bndische  Anilin  und 

Soda  Fabrik  for  the  production  of  synthetic  . 

Matignon        -■•      128ft 

Washer-scrubbers  for  extracting  from  coal  gas. 

(P)    Spencer  157a 


566a 
207b 


435a 
631a 


532a 
314a 


504a 


465a 
54a 


621a 
10a 


759a 


28a 

29a 

230t 

242a* 
546a* 
415a 

334a 

148a 


581a 

56a 

75t 

180b 
320b 
337ft 
179a 

368a 

54a 

730a 

303a* 

433b 

402a 

291a 

682a 
234a 

412a 

229a 

81a 


638a 


9ft 
71ft 

149a 
241a 
368a 


Ammoniac ;  Crude  .     See  Ammoniacal  liquor. 

Ammoniacal    liquor ;    Recovery    of    ammonium    chloride 

from  ,  with  extraction  of  cyanides  and  other 

valuable  by-products.     (P)    Baker     88a,  766a 

liquor;  Treatment  of  crude  .     (P)  Bonneau  and 

Hasenfratz  150a* 

liquors;   Analysis  of  504a 

Ammonification  in  soils;  Influence  of  chemical  structure 

of  compounds  to  be  ammonified  upon  rate  of  . 

Miyake  35a 

Ammonium    chloride ;    Effect    of    on    solubility    of 

aniline  in  water.      Wilsdon  and  others     194b 

Method   of   operating    gas  producers    with    recovery 

of  .     (P)   Riedel         362a 

Production  of during  working  of  blast-furnaces. 

(P)  Riedel      517a 

Recovery  of  from  ammoniaoal  liquor,  with  ex- 
traction of  cyanides  and  other  valuable  by- 
products.     (P)   Baker     88a,  766a 

works;  Report  on  by  the  Alkali  Works'  In- 
spector                  306b 

Ammonium    citrate    solutions;    Preparation    of    neutral 

.     Shuey  ...       16a 

Ammonium  molybdate;  Recovery  of  molybdenum  as 

from  residues.     Malowan         673a 

Ammonium  nitrate ;  Comparison  of with  ammonium 

sulphate  as  a  fertiliser.     Schloesing,  fils.  ...      344a 

Field  experiments    with  .      Hendrick       146ft 

Manufacture  of  .     (P)  Blom,  and  Norsk  Hydro- 

Elektrisk    Kvaclstofaktieselskab        242a» 

Treatment  of  : 

(P)  Bergve   and  others      385a 

(P)  Norsk  Hydro-Elektrisk  Kvaelstofaktiesel- 

skab  556A 

Ammonium    perchlorate    explosives.        (P)    Aktiebolftget 

Carlit 637a 

perchlorate  ;   Manufacture  of  : 

(P)  Aktiebolaget  Carlit     301A 

(P)  Given,   and   Atlas  Powder  Co 580a 

persulphate ;    Effect   of   iron   content   of  on   its 

photographio  reducing  power.     Sheppard  ...      607a 

phosphate ;    Availability    studies    with and    its 

ohemioal     and     biological    effects     on    the    soil. 

Allison  252a 

phosphate;  Process  of  obtaining .     (P)  Cameron      691a 

phosphates  ;  Manufacture  of  mono-  and  di- .    (P) 

Hechenbleikner,    and    Southern    Electro-Chemical 

Co 415a 

potassium    nitrate,    a    new    top-dressing    for   sugar- 
beet.     Hoffmann     744a 

Ammonium   sulphate ;    Availability    of    nitrogen  in  

and  other  manures.     Lipman  and  Blair    521a 

Comparison    of    with    ammonium    nitrate   as    a 

fertiliser.      Schloesing,  fils       344a 

Direct  process  of  making  in  gasworks     498a 

Effect   of  in    nutrient   solution   on   the   growth 

of  soya  beans  in  sand  cultures.     Wolkoff 253a 

and   Glauber's   salt;    Production   and   separation   of 

.       (P)    Dawson         241a 

Influence  of  upon  the  germination  and  growth 

of  barley  in  sand  and  soil  cultures.    Wolkoff     ...      744a 

Manufacture  of  : 

(P)  Evans,  and  South  Metropolitan  Gas  Co.        30a 

(P)   Fujiyama  466a 

Manufacture   of   neutral   .       (P)    Capron 467a* 

Manufacture  of  and  of  sodium  carbonate  from 

sodium    bisulphate.        (P)     Soo.    Ind.    de    Prod. 

Chim 545a 

Oxidising  ammonium  sulphite  to  .     (P)  Dannecl 

and  others     622a* 

Preventing    agglomeration    and    hardening    of    

during  storage.      (P)    Dahl      436a 

Recovery  of  from  producer  gas.     (P)  Mellor  ...      293a 

Significance  of  the  sulphur  in  applied  to  certain 

soils.     Lipman  and  Gericke     252a 

sodium    sulphate,     and    water;      Equilibria    in    the 

ternary  system .     Matignon  and  Meyer      29a,  123a 

sodium    sulphate,    and    water ;    The   ternary    system 

.      Dawson        577a 

Utilisation    of   nitre    cake    for    production    of   : 

Dawson  577a 

Parrish  577a 

works ;     Report    on    by     the      Alkali     Works' 

Inspector       306ft 

Ammonium   sulphite;  Oxidising to  ammonium  sul- 
phate.     (P)   Danneel  and  others      622a» 

"Ammo-Phos."    See  Ammonium  phosphate. 

Amorphous    metal    hypothesis    and    equicohesive     tem 
peratures.       Jeffries         


Amsterdam  ;  Trade  of 


127a 

1917     399ft 

of    from    petroleum 

(P) 


Amyl    acetate ;    Manufacture 

pentane.    Brooks  and  others    ... 

Separation   of   from   chlorohydrocarbons 

Oberfell    and    others        

Amyl    alcohol ;    Inhibitory    effects    of    water    on    inter- 
action   of    aluminium    and   .     Seligman    and 

Williams  


530a 
783a 
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Amylase;    Nitrogenous    substances    which    inorcnso    tho 

activity  of  .     Rockwood     

Aua-sthetio  bodies  : 

I'l  Parks,  Davis,  »nd  Co.,  nnd  Thorp 
vl'i  Parke,   Davis,  and   Co.,   and   otht-rs 

167a',  193a- 

AniFsthctica,    local ;    Preparation   of   substances   for   uao 
u  .     (P)    Nagai         

knalyaia;    Applications   of    magneto-chemistry    to   . 

Quartaroli 

Chemical  standards  and  their  bearing  on  the  unifloa- 

t  ou   of .      Ridsdulc  and    ltidsdalo      

Oraphic   methods   of   .     Gradcuwitz  

gravimetric  ;  Contributions  to .    Winkler 

gravimetric;   Time   as   a    factor  in   .      Knraog- 

lanow  

micro-;  Quantitative  .     Reichnrd     

New   process  of  quantitative  .      Leme     

Qualitative  without   use  of  hydrogen   sulphide. 

Almqvist         

Use  of  different  alkalis  in  quantitative  .     Palet 

Use    of    textile    fibres     in     microscopio    qualitative 

Oil  .     Chnniot  and  Cole     21 

volumetric;    Apparatus    for    measurement    of    gases 

in  .     Fincke     

Analytical   results;   Calculation   of  .      Grossfeld 

Androjioijnn  sorghum  hay  ;  ('.imposition  nnd  digestibility 

of  .      Gaessler  and    MoCandlish  

.'.  at  mometers.       (P)    South    Metropolitan   Gas    Co.,    nnd 
othera  


Anemometry  ; 
tions. 


Hot  wi.-e  ■ 
Thomas 


its  principles  nnd  npplion 
165t, 


rioi 

67a 
193a* 
223a* 

531a 

750a 

451r 
392a 
390a 

352a 

40a 

257a 

561a 
167a 

a,  75a 

603a 
608a 

602a 

22a 

.  196r 

58s 

221a 
585a 

763a 


Angler-fish  liver  oil.     See  under  Oils,  Fatty. 

Angola;  Coal  and  petroleum  in  

Anhydrides;  Preparation  of  aromatic  acid  .     Adams 

and  others     

Anhydrite;  Hydration  of .    Gill 

Anhydropyrauol  salts  related   to   isnbrazilein ;   Synthesis 

of  .      Crabtree   and    Robinson      

Aniline;    Effect    of    ammonium,     sodium,    nnd    lithium 

chlorides  on  solubility  of in  water.    Wilsdon 

•nd  others     *      194a 

■reduoer.      (P)    Stevens,   and    Stevens   Bros 572a 

Separation    of    monomethylaniline,    diruethylaniline, 

ethylaniline,  or  diethylaniline  from  .      Price        84t 

\i-.ilui--      Black;      Production    of    ■    upon     vegetable 

fibres : 

(P)  Calico   Printers'    Assoc,   and   Fourncnux 

204a,   367a,  463a.    576a 

(P)  Fourncnux  652a* 

Steamed Bechtel        462a 

Animal  oils.     See  under  Oils,  Fatty. 

Anions;   Detection  of  .      Feigl      444a 

Anaatto    dyes ;    West   Indian 203tt 

Annealing  furnaoes.     (P)   Foltz  309a 

furnaces;  Continuous  .     (P)   Gibbons  Bros.,  and 

Van  Marie     473a 

furnaces;   Means   for   moving  articles   through  . 

(Pi  Greenwood  and  Batley,  and  Clegg     740a* 

glass,    porcelain,    metals,   etc  ,    and    apparatus    used 

therein.      (P)   Hilger,  Ltd.,  and  Twyman  ...      242a 

metal   articles;   Scaling  and  .      (P)    Perry,   and 

Metalloids.   Ltd 428a» 

metal  wire  by  electricity.     (P)  Alexander  and  others      589a 
of  tools  with  sharp  edges.     (P)  Pfrctzschner  ...      379a 

Annual  Meeting:  Proceedings  of  the  thirty-seventh  

at    Bristol      203t 

Anode   conneotor.       (B)    Gillis,     and     British     America 

Nickel  Corporation  553a 

Anodes.     (P)  Swartley,  jun.,  and  Davis-Bournonville  Co.      381a 

Elootrolvtio   .       (P)    Electrolytio    Zino   Co.,   and 

Stuart  96a 

Anthocyanidins ;  Production  of  .     Everest     407a 

Anthooyanina ,   Production  of  .     Everest         407a 

Anthracene  derivative;   Manufacture  of   an  .      (P) 

Scholl  764a 

oil;   Washing  of  illuminating  gas  with  .    Raffo 

and    Scaglinrini      143a 

Oxidation  of  .    (P)   Solden  Co.,  and   Gibbs     ...      684a 

Anthracene  dyestuffs  .- 

Alizarin;   Action  of  potassium   ferricyanide  on  

in  alkaline  solution.     Scholl  nnd  Zinke     763a 

Benzanthrone ;   New   synthesis   of : 

Schaarsehmidt    and    Georgeacopol       573a 

Schaarsehmidt  and   Eorten         573a 

Klavanthrenc;  Synthesis  of  .     Soholl  and  Disch- 

endorfer  364a 

Indanthrene    dyestuffs;    Printing    coloured    reserves 

with  : 

Haller      46?A 

Pomernnz  462a 

Indanthrene;  Manufacture  of .    (P)  British  Dyes, 

Ltd.,   and    others  202a 

Manufacture  of .     (P)  Bndische  Anilin  und  Soda 

Pahr.  764a* 

Manufacture  of  bluish-green  vat  .     (P)  Badische 

Anilin  und   8oda  Fabr.  145a* 


Anthraoeno   dyestuffs — cont. 

Manufacture  of  goldeu-orungo  vat  .      (P)  Chem. 

Fabr.   Grieshcim-Elektron         

Manufacture   of    nitrogenous    vat   .      (P)    Chem. 

Fabr.    Griesheim-Klektron        

Manufacture  of   vut  : 

(Pi    Badische   Anilin    und    Soda   Fabrik 

(P)   vYodekind    und   Co 

1.2-Phtknloylacndone   series;   Dyestuffs   of   the  . 

Ullmann  and  Dootson     

Pyrauthridnno.        Scholl    and     Dischcndorfcr 

Pyraathridone ;  Manufacture  of  .     (P)  Scholl  ... 

Anthracite  culm  ;  Utilisation  of 

as  reducing  agent  for  zino  ores.     Miihlhaeuser 

Transforming  into   a  product  suitable   for  the 

manufacture  of   carbon  electrodes  by  heating  in 

an  electric  furnace.     (PJ   Sieuriu     

Anthrnquinonc  ;   Determination  of  .      Lewis 

-fiuorenono   series ;    Rearrangement   reactions   in   the 

.   Schaarsehmidt  and   Hcrzenberg         

Anthraqiiinone-acridono      dyes.    See      1.2-Phthaloylacri- 

done  dyes  under  Anthracene  dyestuffs. 
Anthraquinouesulphonio  aoids;  Manufacture  of  salts  of 

.     (P)  Griffin,  and  The  Barrett  Co 

Anthrax;  Methods  of  immunisation  against  symptomatio 

.     Kelscr  

totin;  Concentration  of  syniptomatio  .     Berg  ... 

Anti-cathode.     (P;   Kelly     ...    " 

Antigene  for  tubercle  bacilli ;  Preparation  of  .     (P) 

Momoso  

Antigua;    Sisal   cultivation   in  

Tariff    alterations         

Antimony  ;  Chemothcrapeutics  of .    Tsuzuki    

Determination  of  lead  as  phosphate  and  its  separa- 
tion from  .      Vortmann  and  Bader     

Determination  of  in  white  metal.     Kaiser 

Electrolytic  refining  of  .     Wong     

Extraction  of  from  low-grade  ores.      Wong  ... 

-lead  ore  from  Dumfries.     Smith  and  Prior 

Metallurgy  of  .      Schoelicr      

production    in    1916      

production  in  China     

Production   of    electrolytio    from    impure   ores. 

Burr  

Pure Groschuff  , 

and   selenium;    Metnllogrnphio    investigation   of   the 

system  .     Chikashigi  and   Fujita         

-tin-lead    alloys.       EJlis  112b 

in   the   Transvaal.      Galbreath      ' 

Antimony   dioxide.      Von   Szilagyi      

oxide    pigments;   Manufacture  of   white  .       (P) 

Morns  and   Nevill  

sulphide;    Electrochemical   production   of  — -  from 

ores.     (P)  Griffith  

tri-iodidc;  New  metnstable  form  of  .    Vournasos 

vermilion;    Manufacture   of   .       (P)    Morris   and 

Nevill  

Antineuritio    and    nntiscorbutio     factors ;      Differential 

behaviour  of  towards  adsorbents.      Harden 

and    Zilva       

properties  of  infusorial  earth  extract  of  hvdrolysed 

extract  of  rice  polishings.     Brill     ...     " 

substance    in    wheat,    rice,   end    maize    grains;    Dis^ 

tribution  of  the  .     Chick  nnd  Hume  ... 

substances;  Non-occurrence  of  in  beer     Harden 

and    Zilva       

substances;    Preparation   of  from    carrots    and 

yeasrt.      Sugiura      

Anti-pneumococcio   scrum ;    Phenols  as    preservatives  of 

.     Voegtlin       

Anti-priming  devices  for  evaporators,  steam  generators, 
steam  separators,  or  like  apparatus.     (P)  Fay  ... 

Antipyrine;    Selenium  derivatives  of  .      Von  Konek 

and  Schleifer  

Antiscorbutio    nnd     antineuritio     factors;      Differential 

behaviour  of  towards  adsorbents.      Harden 

and    Zilva       

property  of  desiccated  nnd  cooked  vegetables.    Givens 

and  Cohen     

substances ;  Non-oocurrence  of  in  beer.    Harden 

and    Zilva      

Antiseptic  agents  for  use   in  preservative  treatment  of 

meat.      (P)    Sherman      135^  634A« 

composition ;    Tetra-iodohexamethvlcnetetramine 

(P)    Fnlk  and   others        67CM 

dressing.      (P)    Wnlkey  .",      559,4 

solution;  The  Dnkin '  or  Carrel-Dakin  hypochlorite 
.      Griffith         

tablet.      (P)    Rogers   nnd    Davis      ... 

value  of  somo  essential  oils.      Cnvcl      


365a 

365a 

502a* 
408a* 

178a 
364a 
764a 
302b 
423a 


706a 
459a 

763a 


296a 

671a 
671a 
178a 

108a 
154a 

la.. 11 
282a 

211a 
627a 
737a 
737a 
435b 
183a 
418b 
343h 

11a 
648a 

153a 
246a 
626a 
205a 

742a 

212a 
240a 

313a 


483a 
164a 
17a 
524a 
748a 
714a 
289a 
560a 

483a 
746a 
524a 


19a 

670a 
388a 


Antiseptics;    Work  on  done   for  Medical   Research 

Committee,     in    the     Pathological     Department, 
Edinburgh   University.     Rettie         23t 

Antitoxic    sera;    Concentration    of    by    salting-out 

the  heat-denatured  serum   proteins  with  sodium 

chloride.    Homer 748a 

sera;    Influence    of    phenol    and    cresol    on    the  con- 
centration of by  the  Bnnzhuf  (1913)  process. 

Homer  in/^ 


S4 
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Antitoxin  ;  Refining  defibrinatcd  blood  .     (P)  Dorset 

and  Henley 

Antitoxins;  Nature  of  contaminations  of  .    Bengtson 

Apatite  as  a  substitute  for  bone-ash   in  pottery.    Davis 
Apis  mellifica,  var.  ligustica;  Beeswax  from  .     Ueno 

Apple  jelly;  Cider  .      Barker       ...        •■••-• 

juice;   Examination  of  .     Hiirtel  and  Soiling     ... 

must ;  Study  of  alcohol  ferments  in .    Kayser  ... 

4pples;   Evaporated  ,   and   method   of  preparation; 

(P)  King,  and  Pacific  Evaporator  Co. 

(P)  Pacific    Evaporator    Co 

Apricot  kernels;  Fatty  oil  of  Mongolian  and  Chinese . 

Ueno  

Arachis  cake;  Comparative  keeping  qualities  of and 

other  oil-cakes.    Godden  


Arbutin  ;  Detection  of  .     Salomon  

Areea  nut ;  Presence  of  guvacoline,  the  methyl  ester  of 

guvaciue  in  the .     Hess     

Arecaidine;  Preparation  of  .     Hess  and  Leibbrandt 

T.elation  between and  arecaine.    Freudenberg  ... 

Arecaine;  Constitution  of  .    Hess  and  Leibbrandt  ... 

Relation  between  and  arecaidine.     Freudenberg 

Arecoline ;  Preparation  of  .    Hess  and  Leibbrandt  ... 

Argentina;    Coal    mines    in   

Development  of  mice  industry  of  

Export   regulations      

Linseed    oil   in   

New  argol  factory  in  

Paper,  textiles,  etc.,  in  Ilosario  .   ...        ...        ... 

Prohibited  exports      185b,  4CtlB, 

Quebracho  extract  in 

Sugar    industry   of   „    -•• ■" 

Tariff   alterations  ...    62e.  120b.  185r,  252b,  286b, 

328b,  548b,  368b,  400b,  444b, 

Argol    factory   in    Argentina  ;    New  

Ar"on;  Industrial  preparation  of  .     Claude  ...        •■■ 

Preparation  of  in  the  laboratory.      Bodenstein 

and  Wachenheim 

Armour-plates;  Method  and  apparatus  for  casting  . 

(P)  Gathmann  

Aromatic  bodies;    Apparatus    for   manufacture    of  

from  petroleum  oils.     (P)  Mann  and  others     ... 

compounds ;  Production  of  from  petroleum  oils. 

(P)   Mann  and  others     

hydrocarbons.     See  under  Hydrocarbons. 

Arsenic ;  Determination  of  in  insecticides  by  means 

of  potassium   iodate.      Jamieson      ...        :--        ■•• 

Determination  of   small  quantities   of in   dead 

bodies.     Fiihner     •        ■•-        ■•■        ■•■ 

Extracting  from   ores,   etc.     (P)    Nitchie.   and 

New  Jersey  Zinc  Co ••■        — 

Marsh's  apparatus  for  detection  of  .     Kirkby  ... 

Production  of  in  Queensland  

production  in  United   States  in  1917     

Separation    of    copper    group    from    arsenic    group, 

with  special  reference  to  identification  of  . 

Sneed  —    .  ;;'     ..— 

Separation  of  germanium  from  by  distillation 

of    the    chloride    in    presence     of    a    chromate. 

Browning   and  Scott       

-zino  alloys ;  Telocity  of  dissolution  of  in  acids. 

Centnerszwe  r  

Arsenic  compounds;  Action  of  on  yeast.    Boas     ... 

derivatives  of  m.  reurv  succimmide ;  Manufacture  of 

easilv    soluble    in     water.         (P)    Bernard 

Naehfolger-Einhorn  Apotheke  •■ 

derivatives  of  naphthalene ;   Some  .      Boon  and 

Ogilvie  _■" 

Arsenical  ores ;  Apparatus  for  treating  .     (P)  Smith 

Arsenious  oxide;  Preparation  and  testing  of  pure  . 

Chapin  

Arsenobenzenc  derivatives  ;  Preparation  of  aqueous  solu- 
tions of  .      (P)    Mouneyrat         

Artemisia   annua;    Essential   oil    of   .    Asahina   and 

Toshimoto      

Arylamines  ;  Separation  of  secondary  from  primary 

amines.     Price         ■        

Aryl  sulphites;  Manufacture  of  di-  .     (P)  Badische 

Anilin  und  Soda  FabriK  

Asbestos    industry   in  Japan      

Licences  for  sale  of  ...        ...        ...        •■■        ••• 

Mixtures  of  finely-divided  silver,  lead  chromate,  and 

lead  peroxide  respectively  with  for  use  in 

combustions.      Binder      

Process  of  treating  .     (P)  Charlton  

Ashanti;  Report  on  trade  of for  1916 

Ashes  •    Factors    affecting    composition    of    plant    . 

Roberts  173b 

Recovery  of  fuel  from 

Asparagus  officinalis;  Fruit  of  .     Hehner     

Asparagus  sprengeri ;    Essential  oil    of  flowers  of  . 

'Eire      


riot 

531* 

714a 

509a 

475a 

243t 

602a 

68a 

320a 
634a* 

707a 

37a 
388a 

560a 
559a 
560a 

559a 
560a 

559a 

34211 
418r 
211b 
350b 
475b 
349b 
444e 
350b 
310b 

479b 
475b 

241a 

266a 

559a 

84a 
233a 


321a 

446a 

310a 
446a 
260b 
418b 


168a 

785a 

246a 
218a 

349a 

636* 
95a 

505a 

222a 

73a 

82t 

486a 

300r 

39b 


784a 
242a 
159b 

446a 

302b 

39a 

106a 


Asphalt  industry  ;  The  colloidal  state  of  matter  in  its 

relation  to  the  .     Richardson     

Manufacture  of  artificial  .      (Pj   Blum     

Manufacture  of  artificial  stone  from  filling  materials 

and  .      (P)   Olschewsky      

petroleum-;  Chemical  composition  of  from  acid 

resins.     Marousson  

Saturation  of  porous   fabrics    such  as  paper-board. 

with  .     (P)  Cady     

Asphalts,     artificial;     Chemical     composition     of     . 

Marcusson      

Asphaltum ;    Method    for    measuring    coefficient    of    ex- 
pansion of  .    Kawakami 

Asphodel  as  a  source  of  alcohol         

Assam ;  Development  of  the  petroleum  industry  in  . 

Jack      * 


59a 
761a 


337a 
403a- 


502a. 


458a 
263  b 


455a 


Association  of  British  Chemical  Manufacturers    175k,  268n,  ^75b 

The  Journal  as  the  official  organ  of  the 125b 

Memorandum  on  the  dye  situation  by  the  ...  429b 

Atmospheric  gases  ;  Absorption  of  by  water.    Coste  170r 

pollution  ;  Results  obtained  by  Advisory  Committee 

on  .     Owens ...  134b 

Atomising  liquids  ;  Apparatus  for .    (P)  Slater        ...  497a 

metals  in    a  state  of  fusion.     (P)  Ucar         131 

Atropine    sulphate ;    Melting   point  of   .    Richmond  322a 

Attalea  funifera;    Utilisation  of  nuts  of  in  manu- 
facture of  artificial  butter  or  the  like.     (P)  De 

Bruyn,  Ltd.,  and  De  Bruyn 105* 

Attrition  mill.     (P)  Alsted          197a 

Australia;  Alunite  deposits  of  and  their  utilisation  239a 

Calcium    carbide  in 19b 

Canadian  linseed   oil   for  SIR 

Copper  Producers'  Association  in  19b 

Declaration  for  exports  to  21b. 

Hydro-electric    enterprises    in   260B 

Import  trade  of  121b 

Importation     of    copper    sulphate    into 234e 

Industrial  developments  in  .        ...    11b,  35b.  56r. 

74b.  95r,  176b,  319n,  340n 

Iron    deposits     in    415b 

Prohibited  exports        100b,  185b,  211b 

Prohibited  imports         185n,   232b.    286b,  444b 

Report    on    trade  of for   1917.     Milner    421b 

Restrictions  on  imports  into  .           232b 

Restrictions  on  trade  in  340b 

Steel    manufacture    in 224b 

Suggested   production    of   alkali   in  415b 

Supplies   of  raw   materials  in  310e 

Tariff  alterations          384b.    400r,  444b 

Tungsten  in .    Johnstone          334b 

Zinc  concentrates  in  38e 

Zinc  and   copper  production  in   456b 

Austria;  Coal  and  coke  output  of  227b 

Coal    production    of    263b 

German;     Resources    of    474b 

Saccharin    production    in   443b 

Sugar  production  in  36b 

Austria-Hungary  ;  Wolfram  production  in  457e 

Autoclaves ;    Strength    and    tightness     of    cover    joints 

of  .     Stromeyer         41r 

Automobile    tyres;    Destructive    distillation     of     beads 

of  .    Dubosc 709a 

Auxoamylases ;    Some  nitrogenous   .    Rockwood       ...  67a 

Azine     dyestuffs :      Rhoduline;      The     simplest      . 

Kehrmann  and  Ramni     364x 

Azo  dyestuffs  : 

Coupling  reaction  :  Mechanism  of  the .    Dimroth 

and    others 118a 

Grev .     (P)    Hagemann,    and   Synthetio    Patents 

Co 620a 

Manufacture  of .     (P)  Ehrhardt  and  Ehrhardt  202a,  764a* 

Manufacture  of  acid  wool indifferent  to  oopper. 

(P)    Soc.    Chem.    Ind.    in    Ba6le       459a 

Manufacture   of   chromium    compounds   of  : 

(P)  Badische  Anilin  u.   Soda  Fabr 408a' 

(P)  Soc.   of   Chem.   Ind.   in  Basle        ...     263a*,  460a 
Manufacture    of   copper    compounds   of    substantive 

.     (P)    Soc.   Chem.  Ind.   in    Basle       202a 

Manufacture   of    dis-   for    wool.       (P)    Soc.    of 

Chem.   Ind.    in   Basle      263a* 

Manufacture  of from  ligninsulphonio  acid  or  ite 

salts.     (P)   Oman  407a,  573a 

Manufacture  of from  lignonsulphonic  acid  or  its 

salts.    (P)  Oman 541a 

Manufacture  of  mixed  dis-  .     (P)  Ehrhardt  and 

Ehrhardt        202a 

Manufacture    of    mono-    of    pyrazolone    series 

capable    of    being    chromated    .        (P)    Soc. 

Chem.   Ind.   in   Basle      573a,  620a" 

Manufacture  of  mordant  mono .     (P)    Ges.    fur 

Chem.    Ind.    in    Basel       460a 

Manufacture   of    red  .     (P)  British   Dyes,    Ltd.. 

and  others     235a 

Manufacture      of      substantive      orthohvdroxv . 

(P)   Soc.    Chem.    Ind.    in    Basle          ..".         ..".         ...  574a' 

N'aphthvlaniine  Claret;  Dveing  to  the  shade  of . 

Diehl     " 411a 

from  7?z-phenetidine.     Reverdin  and    others 541a 

Ponceau   3R    (By.)  ;   Structure  of  .    Stiegler    ...  619a 
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Azo  d.ro-ituffs—  cont. 

Production    of    copper    compound*     of     substantive 

ohydroxv- on   the   fibre.     (P)    Soc.    Chem. 

Ind.    in  Basle         652a» 

Production    of    insoluble   on    the    fibre.  P 

Imperial  Trust  for  Encouragement  of  Soicnt.  and 

lnd.  Research,  and  Hepburn 463a 

rlet   S3R    (B.) ;    Structure  of  .     Stiegler      ...      619a 

Bg  iithesis  of  some  new  substantive derived  from 

benzidincsulphone.      Ryan   and   others      763a 

from  tctrazodi-n-tolylmethane  chloride  and  naphthol- 
and    nnphthylamine-sulphonic    adds.    Stebbins, 

jun.        ...       " 459a 

Azothioniom    oom pounds ;     Absorption    spectra    of     the 

simplest  .        Kehrniiinu    and   Sandnz 119a 

Azotobacter;   Soil  reaction  and  growth  of .     Gainey       710* 

V/nxinc  dy*s  ;  Spectra  of  the  simplest  .    Kehrninnn 

ami    Sandoz 119a 


B 


-  in  the  manufacture  of 
like.     (P)    De    Bruyn, 


—  in    water.     Dienert 

—  in   water.    Didnert 
antigenc       for . 


Subasfiu  nuts;  Utilisation  of  — 

artificial    butter    or    the 

Ltd.,    and    Dc   Bruyn 
Bacilli   of   Eberth  ;    Search  for  - 

and    others 

paratyphoid  B. ;  Search   for 

and    others 

tubercle;      Preparation      of 

(P)  Momose 

Bae.  acid,  lactis.     See  Streptococcus   lactis. 

line,   jubtitis ;    Potassium    requirements    of   .    Koch 

Bacteria ;    Action    of    eyanbydrins    on .    Jacoby    ... 

Action  of   ozone   on  .    Heise 

Aotion    of    symbiotic on    constituents    of    fate. 

Bierry    and    Portier        

Biological   filter   with    oxidation   for    destruction    of 

in  town  and  industrial  sewage.     Claros  Ges. 

Catalase   of .    Jacoby      

of   certain  Wisconsin  soils;  Influence  of  carbonates 

of  magne«ium  and   calcium  on .     Fulmar   ... 

Changes  caused  by  in   nitrogenous  constituents 

of  milk.    Supplec 

destruction     by    pressure;    Method     of     .       (P) 

Witzel,   and   Food   Sterilization  Co.  

indole-forming ;    Detection   of  in    water    by   tho 

bile-dextrose   and    phenol   methods.    Bourdet    ... 
lactic;  Influence  of  products  of  proteolysis  of  yeast 

on  development  of  .    Vanstcenberge 

lactic;     Process      for      compounding  • with      an 

enveloping   protective   medium.     (P)    Harris  and 

others 

lactic;  Proteolytic  activity  of  .    Gorini 

legume-infecting-;      Examination       of       commercial 

cultures  of  .    Fellers  

for  legume  inoculation;  Tests  of  commercial  cultures 

of  .    Noyes  and  Cromer     

nitrifying;  Effeot  of on  solubility  of  trioalcium 

phosphate.    Kelley  

nitrifying;  Influence  of on  phosphates.     Hopkins 

and    Whiting  

■itrogen-assnnilnting ;  Influence  of  reaction  on  . 

Fred    and   Davenport      

nitrogen-fixing;     Physiology    and    biology    of  . 

Ometianeky 

pathogenic;  Disinfectant  action  of  quinine  alkaloids 

on .    Bieling 

Potassium    requirements   of  .    Koch  

Preparation  of  urease   from  .    Jacoby       

of     soils ;     Influence     of      nitrates      on      nitrogen- 
assimilating  .    Hills  

Bacterial  precipitins,   and  detection    of  Jl,   bntuhnus   in 

preserved     foods     by     the     thermo-preoipitatinn 

method.     Bornand  

product;    Manufacture   of for  use  as  fertiliser. 

(P)     Earp-Thomas  

Bactcrieidnl     properties     conferred     OQ     the     blood      by 

intravenous    injection    of     diaminoacridine     sul- 
phate.    Browning    and   Gal  bran  sen  

Baetcrio-toxins    in    the     soil;     Non-persistence    of  . 

Hntchinson    and    Thaysen       

B.    bolultnuft;   Detection    of  in   preserved    foods  by 

the  thermo-precipitation  method.     Bornand 

Beet.  0oli.  communis ;  Enzymes  concerned  in  decom- 
position    of     dextrose     and     mannitol     by  . 

Grey        ...    103a, 

Bacterium  lactis  viscosum;   Occurrence  of  in  soil. 

Tellers  

Bacterium  termo  in  wort  and  beer.     Petit 

Baddeleyite ;  Use  of  phenylnitrosohydroxylainine- 
ammonium  in  the    analysis  of  -.    Brown 

Baffle-plates  for  evaporators,  steam  generators,  steam 
separators,  or  like  apparatns.     (P)   Fay 


105a 
106a 
106a 
108a 

436a 
436a 
634a 

475a 

388a 
667a 

252a 

667a 
604a 
603a 
103a 

319a 

134a 

777a 
777a 
344a 
596a 
743a 
159a 

221a 

436a 
162a 

189a 

746a 
133a 

320a 
597a 
746a 

103a 

743a 
255a 

41a 

289a 


317a 

523a 
547a 

,  262a* 
122b 
363n 

347a 
528a 

527a 
380b 


341a 
56t 

643a 
613a 
151n 
486a 
154b 

524a 

746a 

9r 

80b 

444a 


Bagasse :    Process    of    preserving  and    making   fuel 

therefrom.     (P)  Geveke 

Treating  to  recover   its  values.      (Pj    Marsden, 

and   Sugar  Cane   By-Products   Co 

Baghouses    for   zinc  oxide.    Cregnn 

Bags;  Waterproofing and  rendering  them  impervious 

to    dust.     (P)     Gadsden  45a 

Bahamas;    Trade  of 

Bakeries;  Alcohol  as  a  by-product  of  

Baking   powder  : 

(P)  Elkan    Erben    Ges 

(P)  Peter,  and  Royal  Baking  Powder  Co.    ... 

powder ;    Determination   of   carbon   dioxide    in . 

Sohellbach   and    Bodinus  

Baku    oilfields  

Balance;    Convenient    arrangement    by    illuminating   a 

chemical  .    Porntt  85t,  142t 

Balata ;    Determination  of   resin   and    Impurity    in  

Dckker  ...        

Oxidation  of .     Peaehey  and  Leon 

Ball-mills  : 

(P)  Cundlot       

(P)  Fairchild  

Balsam,  Canada-;   Use  of  in  optical  work.     French 

of  tolu  ;  Evaluation  of  .    Cooking  and  Kettle  ... 

Banana   fibre  for  bag-making 

must ;  Alcoholic  fermentation  of .    Perratti  and 

Riviera  

Nutritive  value  of  the  .     Sugiura  and  Benedict 

Barbados;   Prospective  oilfields  of  .     Craig 

Barbituric  acid  derivatives  scheduled   as  poisons 

Barium;  Determination  of  strontium  in  presence  of  ■ 

by  means  of  calcium  sulphate,     ltaikow 

Gravimetric  determination  of as  barium  sul- 
phate.    Karaoglanow        108a,  168a 

Separation  and  determination  of  strontium  and . 

Gooch  and   Soderman      719a 

and  strontium;    Separation   of .    Wad  dell         ...      150r 

Volumetric  determination  of  .    Waddell  ...      150h,  561a 

Barium   carbonate ;   British   market   for    American  287b 

chloride;    Manufacture    of  .     (P)     Dolbear    and 

Bockman        766a 

chromate;    Solubility    of    in     various    aqueous 

solutions.     Waddell  561a 

disilicate;  Crystals  of  in  optical  glass.    Bowen      303a 

hydroxide;  Manufacture  of  ; 

(P)  Deguide  30a 

(P)  Deguide    and    Marbais  30a' 

(P)  Peacock,  and   Larrowe  Construction  Co.      124a 

nitrate;  Manufacture  of  hydrogen  peroxide  and . 

(P)  Cobellia 622a 

oxide;     Manufacture    of .       (P)     Peacock,    and 

Larrowe    Construction    Co 124a 

sulphate;    Gravimetrio    determination    of    sulphuric 

acid  and  of  barium  as  .     Karaoglanow       108a,  168a 

sulphate;    Hydrated   forms  of  ■ .    Tingle 275b 

sulphate;    Time    as    a    factor    in    the    precipitation 

of .     Karaoglanow     352a 

sulphide ;  Electrical  reduction  process  for  making 
.  (P)  Fulton,  and  Metallurgical  Labora- 
tories, Ino M5A 

sulphide ;   Purifying .     (P)   Prisk    and  Harrison      242a 

Bark,      spent;      Manufacture     of      waterproof      fibrous 

composition   from  .     (P)  Wallin  and  Hcppes      367a 

Barley;  Determination  of  acidity  in by  titration  in 

stages.     Reichard  523a 

Determination  of  starch   in  .      Kutzcha 317a 

Dietary  qualities  of  .     Steenbock  and  others  ...      526a 

Influence  of  ammonium  sulphate  on  tho  germination 

and    growth   of  in    sand   and    eoil  cultures. 

Wolkoff  744a 

Institute   of    Brewing  method    for  determination  of 

moisture  content  of 523a 

Raw as  brewing  material.    Petit 102a 

Barwood;  Colouring  matters  of  .    O'Neill  and  Perkin    235a 

Barytn-alumina-silica   mixtures;    Deformation  study  of 

.    Watts  512a 

glazes.    Fritz       584a 

us     substitute    for     soda     in      water      purification. 

Hundeshagen  670a,  713a 

Bases;      Manufacture     of      hydrogenised     dsocyclic     or 

heterocyclic    aromatic" .     (P)   Bayer  und  Co.      487a 

organic;  Phosphotungstates  of  certain  .    Drum- 

mond     485a 

Basic      refractory      materials ;      Manufacture       of . 

(P)    Stowe     31a* 

Basing  shark  liver  oil.     See  under  Oils,  Fatty. 

Bassia  longifolia  seed;  Saponins  from  .    Spiegel  and 

Meyer 388a 

Bauxite   in  British  Guiana         96n 

Corindite,  a   new  refrnctory   and  abrasive  material 

from  .    Bigot  335a 

Method      for      preliminary      treatment      of      . 

(P)  Prager 371a 


in  the  United   States 
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Bavaria :   Iron    ore    in  342b 

Beans;    Mechanical    retorts    for    destructive  distillation 

of .     (P)  Blair,   Campbell,  and  McLean,  and 

others    

velvet ;    Composition    of    

Beating  machines    for    making   paper  pulp.     (PJ    Heys 

Beechnuts;    Utilisation   of  in    Switzerland 

Beef ;    Bromination   of    the    products    of    hydrolysis   of 

some  proteins  of  .     Thrun  and  Trowbridge  ... 

Estimation  of  various  forms  of  nitrogen  in  raw  

including  the  products  of  hydrolvsis  of  some  of 

the    proteins.     Thrun    and    Trowbridge 

Hexone  bases  of  some  proteins  of  .     Thrun  and 

Trowbridge 

Beer;    Bacterium   termo   in. .    Petit       

Brewing .     (P)  Nathan 

Brewing  without   malt.     (P)    Boulard      

De-ionisation  of   iron    in  .    Reichard       

Determination  of  oxalic  ac-id  in  .    Bau 

Distilling  apparatus  for  separating  alcohol  from  . 

(P)  Straus,  and  Baltimore  Process  Co 

Influence  of  oxygen  on  the  maltase-activity  of  yeast 

in  .     Schonfeld  and  Krumhaar 

Influence  of  shaking  on  biological  stability  of . 

Will      

Investigation     of     for  antineuritic    and     anti- 
scorbutic potenoy.    Harden  and  Zilva      

Manufacture  of  non-alcoholic  malt  .     (P)   Block 

Process       of       brewing       non-intoxicating        . 

(P)   Hadley 

rich    in    protein ;    Production   of .     (P)    Nathan 

Institut    A.-G 

wort;    Aeration    and    carbonation    of    in    con- 
nection with  counter-current  cooling  apparatus. 

(P)    Robinson         

wort;    Artificial    cooling    of in    closed    coolers, 

and  elimination  of  glutin.    Beintz 

wort;  Bacterium  termo  in  .    Petit 

wort;  Boiling  of .  (PJ  Brauerei  zum  Wa^nerbrau 

wort ;    De-ionisation    of   iron   in   .    Reichard    ... 

wort ;      Means     for     heating      and     boiling     . 

(P)  Robinson  

wort;   Proximate  constituents  of  sweet  and  hopped 

at  successive  stages  of  the  mashing  process. 

Ling      

wort ;      Physico-chemical       investigations      of . 

Wollmer  

wort ;  Utilisation  of  residues  from  Brunswick  . 

Reinke  

Beers;    Attenuation   of    low-gravity  .     Schlichtmg  ... 

Belgian    mashing   system    suitable    for    light . 

Johnson  

Decarbonating   water    used    for    diluting    war  . 

Krumhaar      

Iron  sickness  in  thin  .     Windiseh 

Maladies  of   thin  .     Windiseh 

Physico-chemical     investigations     of .     Wollmer 

Use    of   malt    flour   in    production  of    English  . 

Hyde 

Beeswax  ;    Indian    

Manufacture  of  a  product  from  .     (P)  Holliday, 

and    Holliday  Chemical    Co 

Surgical    dressing    from  .     (P)     Holliday,    and 

Holliday  Chemical  Co 

from     Ogaeawara    (Bonin)    Islands.    TJeno 

Beetling;  Mechanical  powdering  of   cotton  fibre  during 

.     Fort     

Beetroot ;  Balance  of  some  constituent  principles  of  the 

sugar during    the    manufacture    of    sugar. 

Saillard  

Cultivation      of       the      sugar  in     the     United 

Kingdom         55b,  77b, 

Possibilities  of  cultivation    of  sugar in   India. 

Powssium   ammonium    nitrate,   a   new    top-dressing 

for .    Hoffmann  

seed;   Supplies    of  sugar  ■ 

slices ;      Process     and      apparatus     for     continuous 

extraction   of .     (P)    Eberhardt  

Belgium.    Export   restrictions 

Import   restrictions     

Iron   ores  of  

Belting;  Textile  and  method  of  preparing  the  same. 

(P)    Buchner  

Benzal    chloride  ;   Manufacture  of  .     (P)  Gibbs  and 

Geiger  - 

Rapid    nnalvsis    of   mixtures    of     benzyl     chloride, 
benzotrichloride,  and  .     Lubs  and  Clark 

Benzaldehyde ;   Use   of  benzaldehyde-sulphite^  compound 

as 'standard  in  separation  and  estimation  of . 

Geiger  

Benznldehvde-STilphite  compound ;  Use  of  as  stan- 
dard in  separation  and  estimation  of  benzalde- 
hyde and  benzoic  acid.    Geiger         

Benzanthrone.    See   under    Anthracene    dyestuffs. 

Benzanthronecarboxvlic  acid;  Transformation  of 
l-phenvlnaphthalene-2.3-dicarboxylic  acid  an- 
hydride into  .     Schaarschmidt  and  Korten  ... 
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394b 
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255a 
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161a 

219a 
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633a 

220a 

346a 

600a 

102a 
255a 
746a 
218a 

190a 


162a 

255a 

557a 
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778a 
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255a 

162a 

379b 

432a 

432a 

475a 

121t 


316a 

249a 
226b 

744a 
115b 

745a 
479b 
479b 
342b 

53a 

52a 
684a 


715a 


573a 


Benzene;    Detection   of in   benzine.    Formanek   and 

others  329* 

Method  of  obtaining  from  coal.     (P)  Pirani   ...      365a 

series ;  Manufacture  of    ureas  and  thioureas  of  the 

.     (P)  Bayer   und   Co 20a 

Solidifying  point  of  .    Formanek  and   others  ...      329a 

Sulphonation  of .     (P)  Downs,  and  The  Barrett 

Co 763a 

toluene,  and  xylenes ;  Commercial  fractional  separa- 
tion of  .    Butler  and  Popham    220t 

and  total  light  oils  in   gases;   Application  of  diffe- 
rential    pressure    method     to    determination    of 

.    Davis  and  others  645a 

vapour;   Determination  of  .    Anderson      83a 

vapour   in    gases ;    Differential   pressure   method   for 

determination  of .    Davis    and  Davis 644a 

See  also  Benzol. 

Benzenesulphonic  acid;   Manufacture  of and   of  its 

alkali    salts.     (P)  Aylsworth    and    others 296a 

Benzidinesulphone ;   Synthesis  of    some   new  substantive 

azo  dyes  derived  from  .    Ryan  and  others  ...      763a 

Benzine;  Cleaning  or  washing  clothes  by  means  of  ■ . 

(PJ  Steffen     ...        621a 

Detection  of  aromatic  hydrocarbons  and  unsaturated 

hydrocarbons  in  .    Formanek  and  others     ...      323\ 

Examination  of .    Formanek  and  others  ...      329a 

Solidifying    points    of    light,    medium,    and    heavy 

.    Formanek  and  others     329a 

Benzoic  acid  and  guaiacol;  Physiological  properties  and 

medico-surgical    applications    of  .    Menciere        7Ja 

Manufacture     of .     (P)  Weston     Chemical     Co., 

and  Savage  486a 

Manufacture    of    paper    containing .     (P)  Elkan 

Erben    Ges 575a 

Use  of  benzaldehyde-sulphite  compound  as  standard 

in  separation  and  estimation  of  .    Geiger  ...      715* 

Benzol ;    Apparatus    for   extracting from    coal    gas. 

<P)  Wilton,     and     Chemical     Engineering     and 

Wilton's  Patent  Furnace  Co.  539a 

Lk-anintf  or  washing  clothes  by  means  of  .     (P) 

Steffen  621a 

plant     residues ;     Manufacture    of   resins    from . 

(P)   Eoppers   Co.,    and   Darrin 663a' 

Process   of  purifying .     (P)  Thompson      648a 

Production    cf  from    Italian    crude    petrcleum. 

Rodano  645a 

Purification   of   commercial  from    thiophen    and 

similar   compounds.     (P)  Dutt   and   Hamer        ...      540a 

Purification  of  crude .     (P)  Kipper  202a 

recovery;     Blue     water-gas   practice   in   conjunction 

with  .     Keable  644a 

recovery  from  coal  gas.    Copp       725a 

Recovery    of  from    coke-oven   gas.    Wright       ...  2a 

recovery   plant   operation;   Laboratory  methods   for 

.    Sperr,  jun.  2a,  26a,  50a 

Rectification    of  .    Hamer       173b,  295a 

Removal     of     carbon     bisulphide     from    crude . 

Wilson  453b 

Simple      method      of      manufacturing      crude   . 

Greaves  94B(  175.* 

See  also  Benzeue. 


Benzols ;    Analysis   of   commercial    "  pure  "    .       324r, 

Analysis  of  crude .    Adam      

Comparative  values  of  coke-oven  crude  .    Haigh 

and   Lamb     64b, 

Examination  of  .     Formanek  and  others 

Method  for  boiling  point  test  of .      Sperr,   jon. 

Benzotrichloride;  Manufacture  of  .     (P)  Gibbs  and 

Geiger  

Rapid  analysis  of  mixtures  of  benzyl  chloride, 
benzal  chloride,  and  .    Lubs  and  Clark     ... 

Benzoylation  of  some  aromatic  hydroxy  1  or  amino 
compounds.    Reverdin      

N-y-  Benzoyloxypropyldihydronorecgonidine  ethvl  ester, 
a  new  physiologically  active  substance  from 
cocaine.    Von  Braun  and  Miiller      


O-BenzoyI-a-phenyl-0-diethvlaminopropanol; 
of     .     (P)  Nagai        


Preparation 


O-Benzoyl-a-phenyl-jS-monoethylaminopropanol ;  Prepara- 
tion of .     (P)  Nagai  

o-Benzoylsulphonimide ;  Determination  of  in  com- 
mercial saccharin  from  ammonia  produced  by 
acid  hydrolysis.    Richmond  and   Hill         

Benzyl  alcohol;  Inhibitory  effects  of  water  on  inter- 
action    of    aluminium    and  .    Seligman    and 

Williams  

Benzyl    chloride;    Manufacture    of  .     (Pj  Gibbs    and 

Geiger  

chloride,  Manufacture  of  a  difficultly  soluble  com- 
plex     compound      from      dimethv'laniline,      zino 

chloride,  and  .     (P)  Chemical  Works  Rohner 

&  Co 

Rapid  analysis  of  mixtures  of  benmtrichioride, 
benzal  chloride,  and  .     Lubs  and  Clark 


j>-Benzylphenyl     carbonate. 
Patents    Co. 


(P)  Kropp,     and     Synthetic 


452r 
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201a 
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246t 

159t 
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202a 
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after    lone    storage. 
alcohol      in  ■ 


Brri-beri ;  Distribution  of  the  substance  in  whont,  rioc, 
and    maize,    the    deficiency    of    whieh    in    a    diet 

causes  in   man.    Chick  and   Hume     

t     of    exposures    tn    ttin  pern  tun*    at    or    above 
100°    C.    on    the    vitanmie    whoaa    defloienoy    in    a 

di< A    Onnaet  Hi   man.     Chick  and  Hume 

Berlin  Technical  High  School;  PHlO-awaya  at  the 

Bermuda;    Cement    manufacture    in   

Prohibited  exports       

I    ntv   all  i  ra1  one         83R, 

ILrvlUura    nitride.     Vournasoe  

Bessemer  process ;   Non-removal  of  sulphur  in  the  basic 

.     Blum  

B-tulol.     Semmler  and  others     

Beverages.     (I*)   Ashus 

alcoholic ;    Alterations    in 

Htinke  

alcoholic;    Detention      of  methyl 

Takahashi    and  others      

Apparatus     for     making    alcohol -reduced  .     (P) 

He  user  

Bran  as  nv  material  for .    Wuhl  

Manufacture    of    dry    extracts    of    partly    fermented 

.     (P)  Heuser  

Manufacture    of    maltless    non-alcoholic    .      (P) 

Wnhl  

Manufacture  of  non-alcoholic  .     (P)  Straus,   and 

Baltimore   Prooess   Co 17a* 

Non-alcoholic .     (P)  Straus  

Non-aleoholie    carbonated .     (P)   Eisenbciss 

Preparation   of    minim-alooholic   ■         (PJ    Gude- 

man      

Process   of   stabilising   temperance   cereal .     (P) 

Ash,  and  Gould   and  Ash         

Procese     of     treating     grain      for .     (P)     I>ib- 

brandt  

Production     of     dealeoholised     fermented  .     (P) 

Oiapetti  

Production  of  from  extracts  having  flavour  and 

aroma  of  malt.     (P)  Wallerstein  and  Wallerstein 
Sanitary  condition   and  composition  of  non-alcoholic 

carbonated  .    Allen  and  others 

Bibliographies;    Chemical      74R 

Bicarbonntes   and   carbonates ;    Analysis   of   mixtures   of 

.    Clarens  

Use    of    litmus    and    phenolphthalein    as    indicators 

in      determination      of      carbonates       and    . 

Mcstrczat      

Bichromates;  Determination  of  .     Winkler     

Manufacture  of  in   Sweden 

Reclamation    of  from    spent    tanning    liquors. 

(P)   Tucker    and    Kelley  

Bihar;  Deterioration  of  indigo  soils  of .    Davis 

Billet-heating  furnaces.     (P)  Crowcroft  and   Morris 

Bi-metallic     articles;     Manufacture     of     composite . 

(Pi  General   Electric  Co.  

Binders;  Manufacture  of  bituminous  .  (P)  Hen- 
derson              

Manufacture  of  bituminous  ■  from  coal-tar  pitch. 

(P)  Henderson         

for  roads,  etc.;  Manufacture  of  .     (P)  Paterson 

Binding   compositions.     (P)  Tompkins  

Biochemical  colour  tests.     Fearon        

synthesis    of    digluoosides    of    polyhydrio    alcohols ; 

Attempted  .     Bourquelot  and  Bridel 

Biological    products ;    Effects    of    certain    substances    on 

organisms  found  in' .     Neil!         

products;  Nature  of  contaminations  of  .    Bengt- 

son         

produots;   Preservatives    of  .     Neill  

Birch  wood.    See  under  Wood. 

Bischofite     deposits  ;     Existence    of  and    secondary 

transformations  of  the  Zechstein  potassium 
salts.     KAsza  

Bismethylaminotetra-aminoarsi'nobpnzene 
of     derivatives     of  — —  soluble 
Meister,  Lucius,  u.  Briining     ... 

Bismuth;  Colorimetrio  determination   of 
Motherwell     

Determination  of  in   lead   bullion.    Jessup 

Discovery  of  in    New  South  Wales  

Electro-analysis      of    without      platinum      elec- 
trodes.   Poch           

order,    1918  

Preparing  coatings  of  on   metals,  especially  on 

iron,  copper,  and  brass.     (P)  Sobering     

Presence    of  in    the    human    brain.     Fnirley   and 

Burrell  149b, 

production  in  United  States  in  1917      

-silver-lead    alloys.    Goto       

Bismuth    sabnitrate ;    Determination    of    nitric    acid    in 

.    Lnce  

tellurides.     Amadori  

Bittern;  Extraction  of  potash  and  other  constituents 
from  sea  water  .     Hildebrand 
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422b 

140b 
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469a 
388a 
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481a 

69a 

711a 
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667a 
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525a 
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346a 

256a 
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600a 
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194b 
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Preparation 
water.     (P) 


in  copper. 


123a 


92a 

271a 
11b 

561a 
119r 

379a 

155t 

418n 
588a 

465a 
578a 


(P)  Header- 

from  coal-tar  pitch. 
(P)  Frnser,  and  Bar- 
— .     (P)  Price,     and 

PJ    Mart  and 


Craig 


Kelscr 


Bitumens;    Device   for   determining   the   dropping   point 

(melting   point)    of  .     Dupre*        

Distillation     of  to     produce     lighter     oils.     (P) 

Sal]      

Valuation  of   natural  and  artificial ■  for  insulat- 
ing   cables.    Dupre- 
Bituminous    binder ;    Manufacture   of 

son        

binder;    Manufacture    of    — 

(P)  Henderson 

emulsion  ;  Cemeatitioui  , 

ber    Asphalt    Paving   Co. 
materials;     Bttl]     for     crude  — 

American  Taj  Oo. 
product;   Process   of   mal    a 

Stewart  

schist;  Utilisation  of  in   Uruguay 

Black  dyeing  on  iron   mordant.     Diehl 

Black  ;   Gas  .    See   Carbon-black. 

Blaokbanxl  ironstone;  Recovery  of  oil  from 

"  Blackboy  "   wood;  Utilisation  of  

Blaokhull ;   Dwarf  .    See  Kafir  kernels. 

Blackleg;  Methods  of  immunisation  against 

toxin  ;    Concentration    of  .    Berg      

Blast-furnace    bears.     Stead         

dust;  Dealings  in  

dust ;     Recovery    of    potash     from  .    Berry    and 

Mc  Arthur       

flue-<lust    as    potash    fertiliser       

flue-dust;    Recovery    of    potassium    salts    from  . 

(P)    Stafford  Coal  and  Iron  Co.,  and  Richmond 
gas.    See  under  Gas. 

practice;  Enquiry  on  in  the  United  Kingdom  ... 

skips.     (P)   Munier  et  Cie 

slag.    See  under  Sing. 

stoves.     (P)  Wrightson   and  others         

Btoves ;  Gas  burners  for  .     (P)  Sugimoto 

Blastfurnaces.     See  under  Furnaces. 

Blasting  powders.     (P)  Treeee 

Bleach;      Manufacture      of      high-strength    .       (P) 

McElroy  

Bleaching  agents;  Determination  of  loss  of  oxygen  dur- 
ing    use     of     oxygen-yielding   .     Griin    and 

Jungmann       

apparatus.     (P)  Donahue       

bast  fibres.      (PJ    Wante      

baths;  Recovery  of  oxalates  and  pyrophosphates 
from    exhausted  .     (P)  Reich      

and  dyeing  machine.     (P)  Allsop  and  others 

earth ;    Increasing    the    decolorising    power    of  . 

(P)  Kern        

fabrics   or   fibrous   matters.     (P)  Poulson        

fibres;      Process     for   .      (P)    Schaidhauf,     and 

Roessler  and  Hasslacher  Chemical  Co 

Influence     of     prolonged  on    transformation    of 

cotton    cellulose    into    dinitrocellulose.      N  ami  as 

and  like  treatment  of  cotton,  cotton  waste,  wool 
and  similar  materials ;  Means  for  circulating 
bleaching  and  other  liquors  in  .  "(P)  Taylor 

liquor;  Manufaoture  of  dilute  from  sodium  car- 
bonate solution  nnd  chlorine.  (P)  Deutsche 
Soivay-Werke          

machines;   Cloth  .     (PJ  Jackson        

paper  pulp.     (P)  Heiskanen  

process.  (P)  Anders,  and  Roessler  and  Hasslacher 
Chemical    Co.  

raw  silk  by  permanganate.     Ristenpert         

under   war  conditions;    Discussion  on  .   ...      169n, 

yarns  or  fabrics;  Maohines  for .     (P)  Bright  and 

Bros.,    and    Evans  

Bleaching  powder ;  Best  proportions  for  manufacture  of 

in  mechanical  apparatus.     Ditz  

Effect  of  light  on  solutions  of  .    Taylor 

Manufacture     of .      (P)  Castner-Kellner     Alkali 

Co.,  and  Moore       206a, 

Special  for    use    in    hot    countries.     Rettie    and 

others  311t, 

Blende.    See  under  Zinc  blende. 
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729a 
411a 
54a« 

411a 
86a 

400a 
179a* 

729a 

167a 


581a 

6a 

687a 

121a 

410a 
178t 


and  other 

6Ul- 


Blood ;  Availability  of  nitrogen  in  dried 

manures.     Lipman  and  Blair 

Bactericidal    properties    conferred    on    the   

intravenous      injection    of   diaminoacridine 

phate.     Browning  and  GalbranBen 

-coagulating     substance;     Manufacture     of     a  . 

(P)  Soc.  of  Chem.   Ind.  in  Basle     

Colorimetrio     estimation     of     haemoglobin      in . 

Palmer  

deflbrinated ;     Refining     antitoxin     from  .      (P) 

Dorset  and   Henley  

Determination  of  chlorine  in  .    Sirot  and   Joret 

Preparation    of    alimentary     produots    from  by 

rneana  of  yeast.    Gauducheau 

Separation    of    substances    which    arrest    and    cause 

coagulation    of    the     from    animal    organs. 

(P)    Luitpold-Werk  

serum;    Separation   of  .     (P)   Dorset   and   Henley 

Sterilisation    of .     (P)  Lobeck  

Volumetric     determination     of     uric     acid     in  . 

Curtman  and  Lehrman  
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391a 
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Blowpipes;    Simple   device   for  preheating    gas   and   air 

in .    English  

Board  of  Trade  Journal;  Enlargement  of 

Boiler-feed  water;  Removing  gases  from,  softening,  and 

preheating  .     (P)  Winer  •■ 

-feed  water;   Treatment  of  .     (P)    Heaton.    and 

Babcock  and  Wilcox  Co.  ...        

-feed  water;  Zinc  compound  for  treating  .      (P) 

Paige,  and  Paige  and  Jones  Chemical  Co. 

furnaces;  Coal  meter  for  

plates ;  A   cause  of  failure  in  steel  .    Rosenhain 

and   Hanson 

settings;    Measuring   temperature   of    gases    in  . 

Kreisinger  and  Barkley  

Boilers    (control)    order,  1918      

Economiser  for  steam  ,  and  method  of  operat- 
ing it.  (P)  Jacobus,  and  Babcock  and  Wilcox 
Co 

Electrical    apparatus    for   heating  .     (P)  Lorenz, 

and    Texas   Co 

Gas-fired  .     Hunter  

Government  order  for   returns  as  to 

Means      for      heating   by      waste      gases.     (P) 

Schmidt  

Report  on  steam  .     Stromeyer  

for  treating  substances,  particularly  cellulose,  sus- 
pended in  liquids,    with  steam.     (P)  Bock 

Boiling  liquids  ;   Means  for  .     (P)  Robinson 

machine.     (P)  Jefferson  

-pans.     (P)  Hill ,-        -.        •■■ 

points;      Apparatus      for      determination      of   . 

Edwards        ■ 

yarns  or  fabrics;  Machines  for  —    -.     (P)  Bright  and 


133b 
21b 


440a 
198a 


321a 
278b 


755a 
400b 


Bros.,  and  Evans 

Bolsterstone   glass.    Kenworthy  

Bone-ash  in  pottery;    Apatite  as   a    substitute  for . 

Davis  

china  bodies  ;  Colour  of  .    Yates   and   Elian      ... 

china       bodies ;       Microscopical       study       of    . 

Cronshaw        ••■        —        ■■- 

dust    and    its     adulteration     with     phosphate   rock. 

Chapman        

Boneblack;  Use  of  vegetable  decolorising  carbon  (Norit) 

as  compared  with  in  sugar  refining.    Sauer 

Bones;  Extraction  of  foodstuffs  from .     (P)  Tummer 

Preparation    of     edible   fat    and     meat-extract   sub- 
stitute   from  .     Kraus         

Book  reviews.  23e,  44b,  63b.   84b,  1C4b.  124b,  144k,  1Mb. 
187b     211b.    235k,    255b.    272b,    291b,    311e,    331b, 
350e,   371b,.  386b,  402R,  4238,  445b,  465b, 

Books  received  :   Lists  of  new  .  24b.  44k,   64b,  123r, 

143b,    188k,    236h.    256r.    271R,    290k,    312b,    330R, 
352R,    370R,    388k,    404r,    424b,    445b,    466b, 

Borates;  Separation  of  — —  from  their  gangue.      (P) 


198a 

331a 

45a 

206r 

643a 
41r 

409a 

190a 
724a 
482a 

8r,  38t 

688a 

10R 


Roberts  and  others 
— .     (P)  Blumenberg 


Borax  a*  destructive  of  vegetation. 

ores;      Process      of     treating  — 

and   Hinman      

Bordeaux  ;    Sample   fair   at  .  

Boric  acid;  Ignition  of  .    Bagshaw       

Use  of  manna  in   determination   of  .    lies 

Borites.    Ray  

Boron ;  Detection  of  by  means  of  turmeric  viscose- 
silk  fibres.    Chamot  and  Cole ;. 

Effects     of   on   crops    and    its    distribution     in 

plants  and  soils  in  various  parts  of  the  United 
States.    Cook    and    Wilson       -• 

Manufacture  of  metallopyrophosphoric  acids  or  their 

salts     containing  and    their    application    in 

tanning.     (P)  Levin  

Preparation  of  amorphous  .    Kroll  

Spectroscopic    detection    of e.g.    in    steel    and 

minerals.    De  Gramont  

Boron  compound,  H  B<Og,  and  its  salts.    Ray     

oompounds;    Manufacture    of    metallopyrophosphoric 

aoids  or  their  salts  associated  with  and  their 

application   in  tanning.     (PJ  Levin  

derivative  of  pyrophosphorie  acid ;  Manufacture  of 
a  non-hygroscopic  .     (P)  Levin  

Borosilicates ;  Manufacture  of  .     (P)  Boehringer    ... 

Botany ;  Interconnection  of  economic  and  chemical 

industry.     Wheeler  

Bracken;  Manufacture  of  pulp  for  making  paper,  paper 

boards,  and  the  like  from  .     (P)  Moore 

as  a  source  of  potash.     Berry  and  others     

Brake-fern  as   a  source  of  starch.      Zlataroff      

Bran;    Composition   of  and   effect   thereon    of   Food 

Controller's   Orders.    Cox  

as  raw  material  for  cereal  beverages.    Wahl 

Treatment   of for   incorporation    in   bread.     (P) 

Feddersen     

Wheat  and  its  adulterants.     Collin  


509a 
208a 

208a 

101a 

160a 
747a 

104a 
481r 

480r 

580a 
160a 

302a 
42b 
266a 
638a 


274a 


579a 
148a 


257a 
690a 


579a 

416a 
150a» 

307T 

575a 
315a 


163a 
68a 


438  > 
163a 


Brass   condenser    tube   corrosion ;    Curious   case   of  . 

Kewley  

Crucible  furnaces  for  melting  .     (P)  Price 

furnace ;  Rocking  electric  .    Gillett  and  lthoads 

Influence  of  small   quantities  of  some  metallic   ele- 
ments     on      mechanical      properties      of      . 

Millington  149t, 

manufacture;  New  type  of  electric  furnace  for  

melting;  Present  status  of  electric  .     St.  John... 

Non-metallic  inclusions  in  .    Comstock     

pipe;   Dezincification    of  .     Story      

Preparing      coatings      of      bismuth      on   .      (P) 

Schering         

Process  for  coating  iron  with  .     (PJ  Dyer 

rolling  mill   alloys.     Wood 

Sulphide  precipitation  of  group  2a  metals  in  analysis 

of .    Shibko      

Thermal  expansion  of  a   and   ft  between  0°  and 

600°  C.   in  relation  to  mechanioal   properties  of 

heterogeneous     brasses    of     Muntz    metal     type. 

Merica  and  Schad  

Typical    cases     of     deterioration    of    60:40    by 

selective  corrosion.    Rawdon 

Volatility  of  the  constituents  of  .     Johnston 

Brasses;  Constitution  and  influence  of  a  cored  dendritic 

structure   in  .     Smalley      

of  Muntz  metal  type;  Thermal  expansion  of  a  ond  ^ 

brnss    between    0°    and    600°    C.    in    relation    to 

mechanical      properties     of     heterogeneous  ■ . 

Merica   and    Schad  

Potential  measurements  on  .     Gordon  and  Smith 

Brazil;    Cacao    in   

Chemical   trade   of 

Coal  and  steel   industries   of  

Demand  for  cement  in 

Foreign  trade    of  in    1917     

Iron  ores  of  303b, 

Manganese  in  60b,  154r, 

Manufacture    of    dyestuffs    in   

Proposed   caustic  soda   industry    in  

Sugar  industrv  in  

Tariff  alterations  8:r,  100b, 

Braziletto   wood  

Brazing  cast   iron  and   other  metals  ;   Flux   for  : 

(P)    Figgins   and   Nathan  

(P)  Nathan       

Bread;    Determination   of   sugar   in    war  .      Burrell 

and   Fairley  

Digestibility    of .    Blake  

Machine  for  making  .     (P)     Chidlow   and  others 

-making    process.     (P)  Siebel,    and    Siebel    Institate 

of   Technology         

Manufacture  of  : 

(P)  Chidlow  and  others     220a, 

(P)  Wahl  and  Wahl  

Manufacture   of  and    ingredients    therefor.     (P) 

Chandler         

Manufacture     of     leavened  .      (P)  Kohman,    and 

Ward   Baking  Co.  

Poisonous  .      Detection     and     determination     of 

6apotoxins.     Stcecklin       

Predetermining    the    time    necessary    for    the    fer- 
mentation   or    rising    of    dough  "for    .        (PJ 

Watkins  

Substitutes   for  wheat   in  Avar .    Balland 

Treatment    of   bran    for   incorporation    in  .     (PJ 

Feddersen  

Use  of  lime  in  making  .    Effront     

Use     of     lime-water     in      preparation    of    war  . 

Balland  


39t 
589a 
423a 


169b 
278k 
737a 
306a 
61a 

379a 
94a 
11a 


126.A 


245a 
306a 


194i 


126a 
270a 
123b 
102k 
302b 
20r 
J50r 
438k 
263r 
102r 
255r 
264  r 
140r 
572a 

660a  « 
127a 

149  R 
319a 
220a 

603a 

220a 
71  i 

438  a 

669a 

163a 


Breweries ;     Conversion     of  for    other    uses    in    the 

United    States         

Traoing  infection  in .    Hulton  

Brewers'  grains ;  Manufacture  of  meal  or  flour  from 
.  (P)  Sleeman  

grains1;  Production  of  sugars  and  cattle  food  from 
spent  .     (P)  Ulman  

pitch.     Eckhnrdt  

yeast.    See  under  Yeast. 

Brewing   coppers.     (P)  Hill        

Couch   grass  as  malt-adjunct   in  .     Koritschoner 

material ;  Sudan  durra  as  .    Briant  and  Hnrman 

materials;  Consumption  of  

materials ;    Potato    starch,    manioc,    chit-malt,    and 

raw    barley   as  .    Petit      

Process   of   wort-boiling   in  .     (P)  Brauerei    zum 

Wagnerbriiu  

Brick  chambers;   Construction   of  .     (P)  Coxon 

in  Great  Wall  of  China;  Composition  of  .     Witt 

kilns.     (PI  Bollbuck      

Bricks-;  Burning  .     (P)  Lambert  Process  Co. 

Composition  and  manufacture  of  and  structures 

erected    therewith.     (P)  Quick  

Continuous  kilns  for  burning .     (PJ  Glossop  and 

Sherlock  

Drver   for  : 

(P)     Ayres,        and       Philadelphia       Textile 

Machinery  Co 

(P)  Beyer  

(P)  Klein  


191a» 

J87a 

438a 
17a 

525a 

472r 
779a 

483a 

317a 
220a 

482a 

102a 
523a 
77b 

102a 

7454 
173a 
209a 
700a 
468a' 

567a 

768a 


209a 
336a 
585a 


SUBJECT  INDEX. 


Bricks*— conr. 

furnace- ;   Treatment  of  .      (I*)    Duokham 

Manufacture    of  .     U")  Charlton        ...        ... 

Manufacture  of  plastic,  common,  fire-  and  like  . 

(I'l    [lODgttafl   and    (J.airus      

Refractory  made     from     non-plastio     materials. 

Mottram         J8J». 

refractory;    Manufacture    of  for    furnaces.     (P) 

Reynolds         •■■        •••        •-• 

refraotorv  ;   Testing  and  inspection  of  .     Ncsnitt 

and    Bell        

Silica  .     See  under  Silica. 

and     similar     articles:     Manufacture     of  .     (P) 

Hajdc  

Stepped  fur    the    walls    of    buildings    and    noid 

plants.     (V)  Kenyon   and   Smith        

Uae    of    Brinell    ball    in    testing    hardness    of  . 

Le  Chatelicr  nnd  Bogitch         

Weathering    products   of  .     Nngnya  

Brine    containing:    calcium    and    magnesium    ohloi'ides ; 

Treatment     of .      (P)  Barstow,      and     Dow 

Ohemioa)   Co.         

Separating     potassium     salts     from     mother-liquor 
salts  from  .     (P]  Sterling  

Brinell  ball ;  Use  of in  testing  hardness  of  construc- 
tional materials.     Le  Chatelicr  and   Bogitch 

Briquettes;   Fuel  .     (P)  Keunett  and   Krebs 

fuel ;    Production   of    from    combustible    waste 

rroduots.      (Pj    Tollefsen           
from    seaweed        

of    iron    and    steel    scrap    in    admixture    with    oar- 

bon  ;    Manufacture   of  .     <P)  Deutsch-Luxem- 

burgisohe  Bergwerks-   u.   Hutten-A.-G 

Lignite   for  

Manufacture  of  : 

(P)  Ellis,  and  Ellis-Foster  Co 

(P)  Longstaff    nnd    Genirns        

(P)  Smith,  and  International  Coal   Produots 

Corporation  

metal ;      Apparatus      for      production     of .     (P) 

Campbells  and  Hunter,  and  Eorte 

of  metals  or  mineral  fines ;  Machines  for  manufac- 
ture of  .   (P)   General  Briqnetting  Co.,  nnd 

Gilmore,    jun.  

Peat  

Weather-resistant  — .      (P)  Ellis,    and    Ellis-Foster 
Oo.  

Briquetting    coarse   materials,   whieh   later   have  to   be 

burned,   with    clay.     (P)  Olschewsky  

fine  ores.     (P)   Brnok,  Kreteehel  und   Co 

iron  ores,  furnace-dust.  etc.     (P)  Mathesius 

process.     (P)  Ellis,  and  Ellis-Foster  Co 

in  United  States  

British  Aluminium  Co.  (Lochaber  Water  Power)  Bill  ... 

British   Aluminium   Company;   Powers  of  

British   America   Nickel  Corporation ;  GoTernmcnt  loan 

to   141 

Refinery  of  

British   Association  of  Chemists. 
88a,  108b.  152b,  199k,  220b, 


174i 
59i 

3031' 

696i 

3U 
584* 

2431 

5571' 

373* 
207* 

507* 
416* 

373* 
569* 

117* 

437a 


738i 
298b 


48* 

303i" 


640* 
339* ' 


629** 
475b 

48* 

336* 
428* 
425* 
48* 
381b 

179b 

115b 

i,  38r 
278b 


4r,    8b.  27b,  48b,  51r, 
243b,  378r,  395e,  414b. 
436r, 


List  of  local   secretaries  of  . 

British   Chemical    Trades   Association. 

British  Columbia ;  Chemical  industries  in  

Ooal  output  of  

Developments  in  production  of  metals  in 

Iron  and  ooal  industries  in 

Iron   production   in  

Manganese  ore  from  

Mineral  resources  of  

Platinum    in    


British     dye-making; 
Forster 


Decay    and    renascence      of  . 


British    Guiana;    Bauxite 
Tariff   alterations 


19n.  81n,   161b,  293r, 


474b 
130b 

102b 

435r 
298b 
319b 
436b 
378b 
361b 
436b 
278b 

339b 

96b 

100b 

443b 
420b 
175* 

139b 
204r 


British  Industries   Fair 
British   Metals  Corporation 

British  oil  industry;  A  new  .    Craig  and  others     93b, 

British    Pharmacopoeia ;    Alteration    nnd    amendment    of 

British  trade;  Development  of  

trade;  Openings  for  .    21b,   43b,  62b,  83b,  100b, 

120b,   139b,    160b,   185b.   211b.    232b.    252b.    270b. 

286b.  308b.  328b,  348b,  368b,  384b,  400r,  422b,  4Mb,  478b 
Bromate;     Determination     of     hypobromite    and  in 

mixtures.     Rupp      205* 

Bromates ;     Determination     of     iodates    in    presence    of 

.     Rnpp  285* 

Bromtc    acid;    Detection    and    determination    of  in 

presence     of     hydrochloric,      hydrobromic,     and 

hydriodic    acids.     Purgotti       730* 

Detection    and   separation    of    hydrochloric    acid   in 

presenoe  of .    Purgotti      730a 

Bromides;  Gravimetric  determination  of  .     Winkler      390* 

Volumetrio  determination  of .    Totocek     444* 


Brewster 


Brominntion  of  p-nitrotoluene. 

Bromine ;  Extraction  of from  the  mother  liquors  of 

marine  salt  works.     Magnnnini  and  others 

ions ;  Detection  and  determination  of  by  means 

of  the  fuohsin-sulphurio  acid  reagent.  Deniges 
and  Chelle      — 

ions;  Volumetrio  determination  of  .     v otooek  ... 

Manufacture   of  .     (P)  Datta  

2-Bromop-cynu'ne  3-sulphonio    acid ;    Manufacture    of    p- 

oymenesujphonio  acid  from  .     (P)  Rhcinisoho 

Campher-Fabrik  Qes 

Bromo-derivativcs  of    hexnoyclic  ketones;   Behaviour  of 

di- in   relation   to   position   of   the   bromine 

atoms.    Wallach  nnd  others     

Bromodiethylnoetvlurethanefl       of       N-aoylated-p-amino- 

phenols ;  Manufacture  of  : 

(P)  Bayer   und  Co 

(P)  Callsen,   nnd   Synthetic   Patents  Co. 

Bronze,   Admiralty;   Unsound  castings    of  88:10:2 : 

the  cause  nnd   remedy.     Carpenter  and   Elam  112k, 

aluminium-;     Die-oasting    of  .     Rix     nnd     Whit- 

nker  ...        •■■        ...        •••        ■••        •■•        112k, 

Non-metallic  inclusions   in  .    Oomstock      

Sulphido  precipitation  of  group  2n  metals  in  analysis 
of .     Shibko       

Bronzes;  Constitution  nnd  influence  of  a  cored  dendritio 

struoture  in  tin  .    Smallcy         

Rapid  determination  of  phosphorus  in .    Rooney 

(P)  Sestini  and  Rondelli  ... 

alkaloid    in    the    common 

-.     Valeur      


rioi 

201* 


Bronzing  metallic  surfaces. 

Broom ;    Presence   of    a    fixed 

.    Valeur 

Volatile  alkaloid   from  — 

Bruoine ;  Colorimetrio  determination  of in  presence 

of  stryohnine.     Wbber     _ 

series ;  Cause  of  violet  oolour  reaotion  of  nitrocom- 
pounds of allied  to  cacotheline.    Leuchs     ... 

Brunolinum  plantarium,   a   tar  oil   product   for  use   in 
rubber  plantations  

Bucher    nitrogen    fixation    process ;    Plant   for   in 

the  United  States  


370* 


284* 
444* 
507* 


487* 


605* 


282* 
283*  ' 


245* 


246* 
306l 


517* 


192T 
587* 

706*' 


Buokwheat    plants ; 

mature 

Martin 


Buddies     for     concentrating 
Richards         


alt    requirements    of    young    and 
solution     oulturea.     Shive    and 


tin    and    other    ores.     (P) 


Bufagin,  the  poisonous   prinoiple  of  the  toad.    Barger... 

Building    material.     (P)  Quick  

material ;  Manufacture  of  fire-resisting  plastic  . 

(P)  Ardagh  

material;    Waterproof  .     (P)  Volant  

stone;    Preservation   of  .     Desch        ...     -  ... 

stone ;    Preservation    of    decaying  .    Laurie    and 

Ranken  

stone;   Surface  decay  of .    Dott     


4851 
529* 

441* 
781i 

303« 

472b 

598i 

339i* 
33T 
6571 

6241 
243* 
118i 

137T 
392B 

20b 

263b 
475b 

522* 


Bulgaria ;  Manufacture  of  cheniioal  products  in .  ... 

New  mining  enterprises  in  

Production   of   otto   of   roses    in   459R, 

Bulrushes  as  souroe  of  starch.     Kofler         

Bunsen    burners.     (P)  Fletcher,    Russell,    and    Co.,    and 

others  1771 

method   for  determination    of    chlorates,     peroxides, 

etc.;  Source  of  error  in  .    Rupp         578a 

Burettes  and  the  like.     (P)  Towers  and   Harger  ...  752* 

Burma  ;   Exports  of  wolfram   from  161b 

Monazite    in   379b 

Wolfram  output  of  for  1917 341b 

Burners;  Bunsen  .      (V)    Fletcher,  Russell,  and   Co., 

and  others      1771 

Gas  .     (P)   Fletcher,  Russell,  nnd  Co.,  and  others  200* 

for  gas-fired    furnaces.     (P)  Yates   and   others         ...  569a 

Gas  for     furnaces.     (P)  Fletcher,    Russell,    and 

Co.,   and   others      177* 

for  heavy  oils  for  use  in  furnaces.     (P)  Steurs        ...  3* 

Liquid   fuel  .    (P)    Burdons,  Ltd.,   and  others   ...  682* 

for    pitch.      (P)  South     Metropolitan    Gas    Co.,    and 

Kirby              646* 

Burning  bricks  nnd  the  like.     (P)  Lambert  Process  Co.      468** 

explosive     ga-seous     mixtures;     Apparatus     for- . 

(P)  Lucke,  nnd  Gas  nnd  Oil  Combustion  Co.     ...      293* 

fuel ;     Process    of  .      (P)  Schrimpe,    and    Perth 

Ambqy   Chemical    Works 48* 

pulverised      coal ;      Apparatus      for  .     (P)  Cnra- 

cristi   and  Muhlfeld  404l 

solid  fuel ;   Process  of  : 

(P)  Evans  727** 

(P)  Evans,  and     United     Gas    Improvement 

Co 499i 

Butanol ;      Formation      of    from      ethyl      alcohol. 

Sabatier  nnd  Gaudion     322i 
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Butter;   Analysis  of .    Erculisse   and  Dackweiler   ...      780a 

Artificial  .     (P)  Dick   and   Mick        320a 

artificial ;   Utilisation    of  certain   nuts  nnd  seeds   in 

the    manufacture   of .     (P)  De    Bruvn,    Ltd., 

and  De  Bruyn         105a 

Crismer     test     for     detecting-    foreign    fat    in . 

Stewart  668a 

Detection,  of  added  colour  in  .     Lnb9      482a 

Detection    of    artificial    colouring    matters    in    . 

Parkea  220a 

Enzymes  of  .     Thatcher  and  Dahlberg     36a 

fat;  Detection  of  foreign  fats  in  .     Seidenberg      633a 

fat :  Determination  of  fatty  acids  in.     Holland  and 

Buckley  346a 

fat ;   Fat-eoluble   vitamine  of  .      Steenbock   and 

others  712a 

fat;  Glycerides  of  .     Amberger        558a 

fat;  Production  of  sterile  .      (P)  Rogers  ...      438a 

Influence  of  salt  on  changes  taking  place  in  storage 

.    Washburn  and  Dahlberg  668a 

making ;      Pasteurisation     of      sour      farm-skimmed 

cream  for  .     Hunziker  and  others     633a 

Manufacture    of    .        (P)    Heller,    and    Vacuum 

Churn  Corporation  713a 

Method  of  making  composition  .     (P)  Dick  and 

Mick      320a 

Rancidity  of  .     Guthrie  526a 

Relation    of   Oidium   lactis  end    Penicillium    to   the 

keeping  qualities  of  .     Combs  and  Eekles  ...      668a 

substitute.      (P)   Adams  and  Beatty      71a 

substitutes  and  the  like ;  Manufacture  of  .     (P) 

Talbot  602a 

substitutes ;  Treatment  of  edible  oils   and  fats  and 

production  of  .     (PJ  Townsend  558a 

Buttermilk  powder ;  Process  and  apparatus  for  pro- 
duction of  .     (P)  Merrell-Soule  Co 37a 

Process  and  apparatus  for  production  of  condensed 

.     (P)  Merrell-Soule  Co 37a 

Process  of  desiccating  .     (P)  MaeLachlan        ...      280a 

Butyl  alcohol ;  Inhibitory  effects  of  water  on  interaction 

of  aluminium  and  .     Seligman  and  Williams      159t 

Butyric    acid ;     Detection    and    determination    of     . 

Deniges  165a 

Determination    of   acetic    acid,    propionio    acid     end 

:.     Crowell         221a 

Oxidation  of by  symbiotic  bacteria.    Bierry  and 

Portier  475a 

Butyrometers ;    Graduation    and    calibration    of    Gerber 

new  milk .    Day  and  Grimes        Ills,  278a 

Graduation  of  Gerber  .    Richmond  414b 

Buying;  Discussion  on  relation  of  works  chemist  to 168b 

By-product  problem;  Survey  of  the .    Wollaston     ...      150b 


Cabbage ;  By-products  of  fermentation  of  .     Nelson 

and    Beck       

Cacao  in  Brazil         

butter;   Occurrence  of  mould  in  .      Batten   and 

By  waters  

crop  in  Puerto  Cabello.  Venezuela         

in  the  Dominican  Republic- 122b, 

"germ."     Richards     

in   Portuguese  Islands  

production;  Application  of  science  to  .     Knapp 

products;  Determination  of  shell  in .    Baker  and 

Hulton  173b, 

shell;  Estimation  of .    McLellan  end  Knapp    ... 

shell;  Separation  and  uses  of  .     Knapp 

in  Tobago  

in   Trinidad         122b, 

See  also  Cocoa. 
Cacotheline :    Cause   of    violet    colour    reaction    of  . 

Leuchs  " 

Cadmium  ;  Alkali  iodides  as  reagents  for .    Agrestini 

Apparatus  for  removing  from  zinc  ores.       (P) 

Fiske,  and  New  Jersey  Zinc  Co 

Determination  of as  carbonate.    Carnot 

-evolving  process.     (P)  Johnson     

Influence   of  on   the   properties   of   copper-zinc 

alloys.      Guillet      

production  in  United  States  in  1917       

and  selenium;  Metallographic   investigation  of    the 

system  .     Chikashigi  arid  Hiknsaka     

Separation   of   from   copper,    zinc,    nickel,    and 

cobalt.      Carnot      

Separation  of  from  zinc.    Carnot    ... 

vapour  electric  arc  lamp.    Sand 

-zinc  alloys;  Velocity  of  dissolution  of  in  acids. 

Centnerszwer  

Cadmium  sulphate  solutions;  Electrolvsis  of  .      (P) 

Hunt  and  others 

Ccelorhirnchvs  japonicus ;   Fatty  oil  from  liver  of  . 

Nakatogawa  

Caesium;    Approximate    quantitative     determination    of 

in  plant  ash.     Robinson     

Caesium    chloride:    Microchemical    reactions    of     metals 

with  .     Vermande     


483a 
123b 

242t 
289b 
209b 
438a 
122b 
468b 

438a 
414b 
240t 
122b 
184b 


781a 
751a 

62a 

284a 
552a 

338a 
418b 

155a 

391a 
390a 
241b 

246a 

416a» 

707a 

76a 

673a 


58b, 
Russell 


Caffeine ;  Determination  of  in  coffee.     Vautier 

in  mate" ;   Effeot  of  using  different  alkalis  in  deter' 

mination  of  .      Palet 

Recovery  of  .     (P)  Fontanelli 

Suggested  extraction  of from  used  tea  leaves 

Volumetric  method  for  identifying  Ilex  paraguayensis 

in  its  mixtures  with  herbs  not  containing 

Sabatini  

Calabar  bean;   Alkaloids  of  .     Polonovski     ... 

Calandria  for  vacuum  drying  pans  and  the  like. 

Truscott         

Calcareous  cementitiou9  material ;  Manufacture  of 

(P)  Carson 

Calcimines ;   Preparation  of   ingredients   for  production 

of  coloured  .      (P)    Merry,    and    Cott-A-Lap 

Co 

Calcining  furnaces.     See  under  Furnaces. 

limestone,  fireclay,  and  other  refractory  materials; 

Furnaces  or   kilns  for  .      (P)    Richards 

ores  by  means  of  exhaust  gases  from   gas  engines. 

(P)  Tissier 

powdered  ores,  flue-dust,  etc. ;  Furnace  for .    (P) 

Schumacher  

Calcium ;  Influence  of  metallic  salts  on  germination  in 

presence  of  .    Maquenne  and  Demoussy 

Nephelometric  estimation  of  .     Kober     

Rapid    determination   of   as    calcium    sulphate. 

Willis  and  Maclntire      

Volumetric  determination  of  .     Grossfeld 

Calcium  acetate;  Manufacture  of and  of  bv-products. 

(P)   Gendreau         

alumin.ium     sulphate     as      a     concrete     destructor. 

Nitzsche        

arsenate;  Manufacture  of  for  insecticidal  use. 

(P)   Haywood         

arsenates  as  insecticides.     Robinson      

Calcium  carbide;  Alcohol  from  .    Beyer  

in   Australia        

companies;  German  interests  in  Swiss  

Dealings   in   .         

industry  in  Great  Britain.    Bingham     ... 

in  Japaff    

Manufacture  of  high-percentage  .      (P) 

manufacture   in    Sweden        

manufacture  in   Switzerland  

Price  of  39b, 

as  a  propellent 

Supplies   of  15b,  19b, 

Use  of  for  deoxidation   of   copper   and  copper 

alloys.     Hodgkinson         

Use  of  in  preparation  of  tolane  chlorides  from 

benzene.      Davidson         

Calcium  carbonate;  Effect  of  on  the  soil  reaction. 

Hoagland  and  Christie 

carbonate ;      Effect    of    on    the     water-soluble 

nutrients  in  soils.    Christie  and  Martin    

carbonate;  Influence  of  on  bacteria  of  certain 

Wisconsin  soils.      Fulmer         

chloride;    Obtaining    anhydrous  .     (P)  Ashcroft 

chloride ;    Preparation   of    compounds    of    with 

urea.      (P)    Knoll   und   Co 

chloride;  Treatment  of  brine  containing  magnesium 

chloride    and    .         (P)    Barstow,    and    Dow 

Chemical  Co.  

cyanamide;  Alteration  of  on  storage.     Van  Zyl 

cyanamide ;    Construction    of    silos    for   .        {P) 

Svendsen        

cyanamide ;  Determination  of  dicyanodiamide  in  an 
old  sample  of  crude  .    Kappen 

cvanamidc ;     Determination     of    nitrogen    in    . 

Turkus  

cyanamide ;    Manufacture    of   .       (P)    Cox,    and 

American   Cyanamid  Co.  

cyanamide;  Manufacture  of  crude  .      (P)   EJek- 

trizitatswerk   Lonza         

cyanamide  plant;   U.S.   Government  . 

cyanamide;     Process     for     granulating  .       (P) 

Sinolair  

cyanamide;  Process  of  improving  the  grade  of  . 

(P)   Cox,  and  American  Cyanamid  Co 

cyanamide ;  Process  for  improving  the  physical 
character  of  crude .     (P)  Steimmig    

cyanamide  with  lar<*e  percentage  of  dicyanodiamide 

or   urea;     Analysis    of   .       Hene     and     Van 

Haaren  

halogen  compounds ;  Preparation  of  non-deliquescent 
water-soluble  .      (P)   Ritsert      

halogenides  and  albumin  ;  Manufacture  of  prepara- 
tions of  .      (P)   Ritsert     

oxide ;  Effect  of on  the  soil  reaction.    Hoagland 

and   Christie  

oxide;  Effect  of  on  the  water-soluble  nutrients 

in  soils.    Christie  and  Martin 

oxide.    .See  also  Lime. 

phosphate ;  Effect  of  nitrifving  bacteria  on  solu- 
bility of  tri-  .     Kelley      ...        ...        

phosphates;  Manufacture  of  acid .     (P)  Blumen- 

berg,  jun..  and  Allen     

sacoharate ;     Quick     method     for    analysis    of  . 

Clark  

soaps  ;  Direct  determination  of  by  means  of  sol- 
vents.      Snlm    and    Prager      


PAOE 

7121 

3   ... 

nsis 

167i 

6071 
15b 

635l 
(P) 

221i 
635l 

llli 

60l 

341 

373l 

184l 

629i 

132i 
76t 

75i 
76i 

647a 

734a 

484a 
439l 
193i 

19b 
399b 
462b 

85b 
320b 
545l 
482b 
397b 
230b 
227b 
265b 

158t 

202a 

665a 

666a 

252a 
30a 

636a 


507a 
710A 

3151 

478a 
101a 
315a 

67a 

76b 

710a» 

666a 

345a 

478a 
442a 
636a 
665l 
666l 

344a 
133a 
lOli 
707a 
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Calcium— cont. 

sulphate.   Effect  of ou  cement.     Witt   and   Reyes 

sulphate;   influence  ol  on   tho  notion  of  nato 

on   iron.      Medinger        

sulphate.    Sm  uiio  Om-"111 

sulphide    and    ferrous    sulphide ;    Production     of     a 

reducing  agent  containing  .     (Pi  Bradley  ... 

sulphite.    Substitution  of  for   potassium   nictn- 

bisulphite  in  win.-  making.    Bannino        

Calcutta;    Chemical    trade   in   

California:  Chromium  in  

Calurinc  power  of  gases  ;  Method  und  apparatus  for  test- 
ing  tho  .      (1*)    Crewson,   and   Roessler   and 

Baulacher    Chemical    Co 

value  of  petrol ;   Determination   of  .    Blount 

Calorimeter;    Adiabatio   .      (P)    Parr      

installation;   Convenient   multiple  unit .      Davis 

and    Wallace  

Calorimeters;  Ga»  .      (P)   Simmanoe     

Thermal  leakage  and  design    1  .    White 

Colorimctrio   fluid   meters.      (P)    Guilli  inin,    mid    Comp. 
de»  Forges  d'Audincourt  el   Dependanoea 

I'aiucroons;    A    new    species    of   oil    palm    in    the    . 

Fauchere        

Camphor  emulsions;  Preparation  of .     (P)  Fahlberg, 

List,  A  Co ■•• 

industry  of   Japan       247n, 

produotion  in  China     

Purifying  .     (P)  Du  Pont  de  Nemours  and  Co. 

Camphyloarbinol ;  Preparation  of  .     (P)  Rupe 

Camwood ;    Colouring    matters    of    ■ .        O'Neill    and 

Perkin  

Canada  balsam.    See  under  Balsam. 
■Canada;   Beet  sugar   production   in   

Bounties  on  zinc  and  zino  ore  in  

Coal  from  for  Hawaii 

Control  of  chrome  ore  in  

Dextrin  industry   in  

Electrochemical  industries  in  

Electro-metals    in   .  

Expansion  of  pulp  and  paper  industry  in  .     ... 

Growth  of  expnrta  of 

Import  restrictions     122b,  444b, 

Industrial  developments  in  .    11r,  35r,  56n,  74b. 

95r.  Ilia.  135R.  153R,   176b,  234r,  319r,  340r, 

Importation   of  glassware  into  

Iron  and  steel  industry  in 224e, 

noes    f'T    exports    to    

Linseed  oil   from  for  Australia      

Manganese  discoveries  in  

Manufacture  and  importation  of  margarine  in  . 

Hannfaotura  ol    industrial  alcohol   in  

Mineral   production  in  in  1917       

Molybdenum    and    tungsten    in    

Production  of  sulphite   wood    pulp   in  

Progress  of  chemical  manufactures  in  

Prohibited  exports      140b,  185b,  211b.  286b,  308b,  368b, 

Prohibited  imports     140b,  286b,  308b, 

Regulation  of  imports  and  sale  of  margarine  in  . 

Regulation  relating  to  sale  of  petroleum  in  .  ... 

Report  on  trade  of  for  1917 

Bofentifle   and    industrial   research   in 

Tariff  alterations         185e,  232b,  252e,  270e, 

Tungsten   in    .    Johnstone       

rtilisation  of  peat  resources  of  .     Haanel 

Water-power   in   

Wood    distillation    industry   in  

Canadian  chemists;  Convention  of  

pine  oil  for  ore   flotation      

Canadian    War    Mission    at    Washington    and    Canadian 

industry.     Bain     

Canal  trnfBo     

I  lilla  wax  

Candles;  Manufacture  of    .     (P)  Beater        

Canned   goods;   Influence  of  cold   shock  in   sterilisation 

of .    Bushnell 

Cnnnel  coal.     See  under  Coal. 

Canning  process.      (P)   Miyaachi         

Canvas,  waterproofed ;  Manufacture  of  .     Clark     ... 

Caoutchouc;  Depolynierisation  of  raw .    Takeuchi 


Treating   products    resembling  ■ . 

Anilin  u.  Soda  Fabrik    

See  alto  Rubber. 


(P)    Badische 


150a 
269a 

150a 

103a 
184b 
96a 


41a 

200a 

77  a 

758a 
447a 
257a 

359a 

741a 

350a 
329b 
281u 
636a 
783a 

235a 


456b 
308e 
378b 
456b 
456r 
415r 
121R 
457R 
102R 
464R 

378b 
456b 
245b 
42b 
81r 
394R 
83b 
456r 
224b 
121b 
456b 
140b 
40Ob 
384r 
348b 
161r 
402b 
341r 
464b 
336r 
258t 
113b 
456b 

274b 
298b 

470r 
38r 

345e 
64a* 

482a 


38a 

542a 
313a 

66a 


Cap 


compositions 
Loriette 


Analysis    of    .       Marqueyrol    and 


Cape  Town  ;   Industrial  developments  in  260b 

Car-scats;    Renovating    dyed    .        (P)    Wilson     and 

Murphy  238a 

Carbamide.    See  Urea. 

Carbamidee  ;  Constitution  of .    Werner 166a,  485a 

Cnrbazolc-napbthoquinono    series;    Manufacture    of    vat 

dyestuffs  of  the  .     (P)  Kalle  und  Co.  ...      365a 

series;   Manufacture  of  ureas  and  thioureas   of   the 

.    (P)  Bayer  und  Co 20a 


Carbides;    Obtaining    nitrogen    compounds    from    metal 

and    nitrogen.     (P)    Thrane      416a, 

of  rare  earths  of  oerium  group.     Damiens     

"  Carbo-coal  "  ;  Manufacture  of  .      Savage     

Carlmlmlrates ;  Influenoo  of  on  nutritive  power  of 

ulimentary  proteins.      Maignon         

other  than   sugar  as  yeast  foods.    Bokorny 

Production    of    phosphorio    acid    esters    of    by 

living  yeast.      Euter        

Technology  of nt  tho  Imperial  College  of  Science 

Carbolic   acid;   Determination  of   phenol   in   crude  . 

Skirrow  

See  also  Phenol. 

Carbon-black;  Manufacture  of  : 

(P)  Gerard        

|PJ  MeCourt   and  others 

-black ;    Manufacture    of    hydrogen    and    .       (P) 

hrownlee   and   others      

-blaok ;    Method    of   treating  for   printing    ink, 

rubber  mixings,  etc.      (P)   Lewis     

blocks;  Manufacture  of  .     (P)   iiutchins 

Decolorising .    See  under  Deoolorising. 

Determination  of  in  steel.     Dufty  

Determination  of  total  in  fuels  and  its  import- 
ance in  study  of  fuel  economy.  Damour  and  De  la 

Moriniere       

Determination    of    totnl    in    various    biological 

substances.      Henaud        

Determination  of  by  the  wet  method.     Stepp  ... 

Effect  of  certain  solvents  on   determination  of  free 

in   tars.      Monroe   and   Broderson  

eleotrie  cell ;  An  experimental  .     Reed     

electrodes;  Deleterious  effect  of  using  saline  oil  coke 

in  manufacture  of  .     Scragg     123T, 

electrodes;  Manufacture  of : 

(P)     Norske    Aktieselskab    for    Elektrokem. 

Ind 429a, 

(P)  Thompson  

electrodes;  Ovens  or  furnaces  for  use  in  baking  . 

(P)  Wehner  B       ... 

electrodes;  Transforming  anthracite,  coke,  and  other 
materials  rich  in  carbon  into  a  product  suitable 

for  manufacture  of by  heating  in  an  electric 

furnace.      (P)   Sieurin     

Government  order  relating  to  gasworks  retort  

Manufacture  of ; 

(P)  Demme       

(P)  Pike .,; 

Manufacture  of  active from  sewage  sludge.     (P) 

Von  Kruszewski      

Manufacture  of  for  electrochemical,  metallur- 
gical, and  other  services.     (I'i    Hutchins 

Manufacture   of  from    natural    gas.      (P)    Ilirt 

pigment  base;  Manufacture  of  .      (P)  Ogilvv 

Rapid  determination  of  in  steel : 

Cain  and  Maxwell     

Jackson 

Rapid    determination     of    total    in    steel    and 

cast   iron.      Sernagiotto 

Carbon  bisulphide;  Removal  of  from  crude  benzol. 

Wilson  

Carbon    compounds;    Hydrogenation    and    dehydrogenn- 

tion    of   .      (P)    Badische    Anilin    und    Sodn 

Fabrik  

Carbon    dioxide ;    Apparatus     for    determining    in 

flue-gases.     (P)  Olsson  and  Rust-Oppenheim     ... 

Compressibility  of  .      Burrell   and   Robertson   ... 

Correlation  between  production  of  and  accumu- 
lation   of   ammonia    by    soil    organisms.      Neller 

Detection  of  in   tho  analysis  of  carbonates  and 

oxalates.     Stafford  

Determination  of  in  carbonates.     Von  Horvath 

in  distilled  water;  Errors  in  alkalimetry  due  to 
.     Bruhns  

Gasometric       determination      of      combined       . 

Mestrezat       

Manufacture  of  from  neutral  or  basic  carbon- 
ates.    (P)  Behrens  

Manufacture  of  pure  and  of  rangnesium  carbon- 
ate. (P)  Chem.  Fabr.  Buckau,  and  Silber- 
mann               

Manufacture    of     solid    sodium    sulphite    and    . 

(P)    Howard,    and    General    Chemical    Co. 

Production  of  by  moulds  inoculated  into  sterile 

soil.     Potter  and   Snyder         

Reduction    of    hy    hydrogen    peroxide   as   basis 

of   assimilation   by   plants.      Wislicenus 

in  relation  to  soil  acidity  changes.  Noyes  ana 
Yoder 

See  also  Carbonic  acid. 

Carbon   monoxide;    Accurate    determination    of  in 

gas     mixtures.      Graham        

Activation    of   by    metallic    oopper.      Hofmann 

Behaviour  and    detection   of    smallest  quantities    of 

in    the  "  chlorate  "  pipette.     Hofmann  and 

Schibsted       

Influence  of on  velocity  of  catalytic  hydrogena- 
tion of  oils.     Maxted     

Oxidation  of  in  contact  with  copper.    Hofmann 

Poisoning    action    of    in    catalytic    processes. 

Maxted    


FAQI 

581a 
732a 
679a 

626a 
436a 

386a 
408b 


742a 
708a 


647a 


383a 
768a 


306a 


143a 


719a 
444a 


84a 
311a 


131b 


661a 
474a 


429a» 


706a 
182b 

50a 
295a« 

484a 

242a 
433a 
520a 

515a 
422a 

374a 

453b 


636a 

286a 
199a 

435a 

299a 
369a 

750a 

280a 

581a 

467a 
506a 
666a 
598a 
252a 


432b 
765a 


561a 


34a 
765a 
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Carbon  monoxide — cont. 

Reaction    between   pure    and    pure   electrolytic 

iron    below    the    Al    inversion.      Carpenter    and 
Smith  535a 

Recorder  for  estimating1  in   inflammable  gases. 

Rideal    and   Taylor         453r 

Reduction  of  sulphuric  acid   by   .     Milbauer   ...      464a 

Carbon  tetrachloride  vapour;  Analysis  of  molybdenum 
compounds  by  volatilisation  in  a  current  of 
.     Jannasch  and  Laubi      732a 

vapour;  Analysis  of  tungsten  compounds  by  volatili- 
sation   in    a    current    of   .         Jannasch    and 

Leiste  732a 

Manufacture    of   from    carbon    bisulphide    and 

chlorine.     (P)  Baillio,  and  Isco  Chemical  Co.  ...      349a 

Separating-  from  other  compounds.     (P)  Baillio, 

and    Isco    Chemical    Co.  349a 

Us*   of  in    analysis    of    vanadium    compounds. 

Jannasch    and    Harwood  578a 

Carbonaceous  materials  ;  Destructive  distillation  of  . 

(P)    Perkin    and   West 295a 

materials;  Distillation  of  .      (P)   BillbrougU     ...      145a 

materials ;  Retorts  for  distilling  or  carbonising  . 

(P)    Bradley  728a 

materials ;    Separation    of    volatile     products     from 

solid  .     (P)  White 234a* 

materials;    Vertical    retorts    for    distilling    or    car- 
bonising   .     (P)    Walker  and  Bates     458a 

matter;    Apparatus   for  distilling  .      (P)    Perry      201a 

substances ;     Apparatus    for   destructive    distillation 

of  .     (P)   Wellington         571a 

substances ;    Destructive   distillation    of    .      (P) 

Wellington 761a 

substances;    Distillation    of    .  (P)     Sutcliffe, 

and  Pnre  Coal    Briquettes,   Ltd ...      761a 

substances ;  Mechanical  retorts  for  destructive  dis- 
tillation    of    .      (P)    Blair.     Campbell,    and 

MoLean,  and  others  647a 

Carbonates    and    bicarbonates ;    Analysis     of    mixtures 

of   .      Clarens  504a 

Detection    of     oarbon    dioxide    in    the     analysis    of 

.      Stafford       299a 

Determination    of     carbon    dioxide     in    .      Von 

Horvath  369  a 

Manufacture     of    carbon    dioxide     from    neutral    or 

basic   .      (P)    Behrens         581a 

Use    of    litmus    and    phenolphthalein     as    indicators 

in    determination     of     bicarbonates     and     . 

Mcstrezat       444a 

Volumetric  determination  of  formic  acid  or  formate* 

in   the    presence   of   .     Tsiropinas      87a 

Carbonating  of  distilled  water.     Patten   and  Mains   ...      320a 

wort  and  other  liquids  in  connection  with  counter- 
current  cooling  apparatus.     (P)    Robinson        ...      60l)A 
Carbone   method    of    retting    textile    plants    by    micro- 
biological action.      Carbone  and   Tombolato      ...        27a 

Carbonic    acid ;    Apparatus     for     cleaning     .       (P1) 

Nathan  546a* 

solution;  Production  of  a  stable  .     (P)  Rudolfi, 

and    Elkan    Erben    Ges.  71a 

See  also  Carbon  dioxide. 
Carbonic  oxide.     See  Carbon  monoxide. 

Carbonisable     materials;    Distillation    of    .  (P) 

I'carse  727a 

Carbonising    apparatus     and    process    for    peat;     Wet 

.      (PJ    Boorne  295a 

coal : 

Marshall  2a 

Savage     579a 

West        26a 

coal  and  cannel;   Apparatus  for  .      (P)   Key  ...      761a 

coal,     carbonaceous     and    other    materials ;    Retorts 

f0r   .       (p>    Bradley  ...      728a 

coal,    carbonaceous    and   other   materials ;    Vertical 

retorts  for  .     (P)  Walker  and  Bates 458\ 

of    ooal ;    Low-temperature   .      Evans       212t 

coal;  Recovery  of  oil  in  .     Perkin 175a 

coal;    System   of  .      (P)    Teadon  and   Whitaker      295a 

of  coal ;  Thermal  decomposition  of  some  of  the  pro- 
ducts of  .     Whitaker,  and    Suydam,  jun.   ...      455a 

Gas  economies  with  special  regard  to  .    Dickson      680a 

a    mixture  of   peat  and    pitch.      (P)    Anderson      ...      263a 

peat,   sawdust,  sweepings,   and  other   waste  organio 

matter.     Galaine    and    Houlbert      363a 

wood.      (P)    Tissier      727a 

wood  in  inclined  retorts.     Molin 361a 

Carbons;    Baking-furnace   for   .      (P)    Wehner,   and 

Isbell-Porter    Co.  114a 

Decolorising .    See  under  Decolorising. 

Carborundum;   Detection    of  in   abrasives.     Peters      335a 

refractories.      Linbarger       656a 

Carboy  hampers  or  crates.     (P)  Cowburn,  and  Cowburn 

and     Cowpar  199a* 

Carbovs;    Stopper    for    .      (P)    British    Dyes,    Ltd.. 

and    others  454a* 

Two- wheeled    hand-propelled    vehicle    to    carrv    two 

.      (P)   British  Dyes,    Ltd.,  and    others        ...        47a* 

Carburets  of   hydrogen.    See  Hydrocarbons. 


Carburising  iron   and  steel  articles.     (P)    Fennell,  and 

British    Carbonizing    Co.  307% 

metals    by    acetylene.      Hodgkinson       86i 

Carcases;    Apparatus    for    obtaining    fat    from    animal 

.      (P)    Zwicky  603a 

Cardboard    food    containers        378a 

Process  for  rendering  grease-  and    waterproof. 

(P)   Buchbinder      575a 

Carnosine  and  histidine ;   Relation  between  .     Bau- 

mann  and  Ingvaldsen     6C6a 

Synthesis  of   .     Baumann  and  Ingvaldsen        ...      606a 

Carnotite  ores;    Radium   from   320b 

Carotin ;    Occurrence    of    in    oils    and    vegetables. 

Gill       63oa 

Carp  oil.     See   under  Fatty   oils 

Carrel-Dakin   hypochlorite  antiseptic  solution.      Griffith        19a 

Carrots ;    Preparation   of    antineuritic    substances   from 

.      Sugiura       748a 

Carvaerol  from  the  leaves  of  Coleus  amboinicus,  Lour. 

Weehuizen     783a 

Manufacture    of  from  spruce  turpentine.      (Pj 

McKee  531a 

Carvone;    Conversion     of    into      pulegenio      acid. 

Wallach   and   Von    Rechenberg         605a 

Curyodendron    orinocense    seeds.      Bacharach       553a 

Case-hardening.      (P)     Bamfield           658a 

material.      (P)   Rodman,  and  Rodman  Chemical  Co.  552a 

material;    Process     of    making   .      (PJ     Blaich. 

and   Blaich   Co 95a 

metal  articles.     (P)   York  and  Tavlor 589* 

metals.     (P)    Shimer 772a 

See  also   under   Iron  and  Steel 

Casein ;  Action  of  pancreatic  en/.ymes  on  .  Sher- 
man  and    Neun      526a 

Distinguishing     between     whey    proteins    and    .. 

Luning  and   Tonius         "     746a 

Effect   of   time    of  digestion   on   hydrolysis   of   

in  presence  of  starch.     McHargue 164a 

of    human    milk.      Bosworth    and    Giblin       525  a 

Manufacture  of  horny  bodies,   particularly  of  clear, 

transparent   or    translucent    qualitv    from   . 

(P)    Kohner  * 15a 

Preparation    of    pure   .     Van   Slyke   and    Baker      526a 

Casting     armour-plates ;     Method     and    apparatus    for 

.     (P)    Gathmann      659a 

metals  and  other  substances  in  moulds.     (P)  Straus  272a* 

pottery  and  other  like  articles.     (P)  Allen  and  Ames  58a 

Ca*tor  beans   in  the  Dominican  Republic 153b 

beans   in    Siam 366s 

lipase;   Hydrolysis    of   certain   Indian   oils   by  . 

Lntwala         194a 

oil.    See  under  Oils,  Fatty. 

seed  lipase;  Action  of  acids  on  .     Kita 312a 

Catalase;    Action   of   .     Jacoby 557a 

of  bacteria.     Jacoby 667a 

Catalysis;    Contact Bancroft   ...        173a 

Contact   .         Decomposition    of     ethyl     alcohol. 

Engelder        19a 

Direct  transformation  of  acvl  chlorides  into  nitrilcs 

by     .      Mailhe  748a 

Influence   of  temperature   and    constitution  on  velo- 

citv    of    hydrolysis    of   cstere    by    hydrogen    ion 

— '-.      Biirki     *      748a 

New    method    of    dehydration    of    oximes   by   . 

Mailhe  and  De  Godon     136a 

New    method     of    preparation    of    aliphatic    nitriles 

by .    Mailhe 137a 

New    method    of    preparation    of    nitriles    by    . 

Mailhe  and  De  Godon     137a 

Preparation     of     the      methvltoluidines     bv     ■ 

Mailhe  and  De  Godon     ..."        ...        . 234a 

Preparation  of  mono-  and    dimethylaniline  by  . 

Mailhe  and   De  Godon 234a 

Production    of    chlorine    and    sodium    sulphate     by 

.      (F)     Kipper  181a 

Some    technical    applications    of    .      Armstrong      256t* 

Svnthetic    production    of    cyanides    by    .       (P) 

Starke  241a 

Cnhilvst-concentrate  for    hydrogenation   of  oils;    Manu- 

"     facture  of  a  .     (P)  Ellis 129* 

Catalysts    for    hydrogenation    of   oils;    Manufacture    of 

(P)  Dewar  and  others        520a* 

(P)    Ellis  *     129a,  128a,  129a 

(P)     Kimura     594a 

(P)  Richardson,  and  Swift  and  Co 250a 

for  hydrogenation  of  oil*;  Manufacture  of  from 

metal     salts.        (P)      Bremen-Besigheimer     Oel- 

fabriken         

for      hydrogenation      of       oils;      Manufacture      of 

metallic (PJ    Richardson       

for   hydrogenation   processes ;    Manufacture   of  . 

(P)    Ellis       .-• 

Influence  of  foreign   substance?   un  activity  of  ■ 

Paal    and    Hertmaan       560a,  579a 


475a 
250a 


214a 
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tun 

Oatalyete    oo*t< 

Manufacture   of  : 

(P)  Multer        767a 

(Pi   Sehwureman.  and  Kellogg  Products,  l&O.       758a 
(P)     Weber,    and    Koc3slcr    and    Hasslachcr 

Chemical   Vo 158* 

Manufacture  of  from   natural   ores    containing 

h  v. hated  iron  oxide.     (P)   I'nt/.weiler  mid  others      506a 

NiokftJ .      (Pj    Badiache    Anilin    u.     Soda    Fabr.      199a* 

Nickel   suspended    In  oil.     (P)    Ellis       187a* 

for  the  promotion  of  synthetic  chemical  reac- 
tions;   Preparation  of  .     (P)    Lane  ...      397a 

for  reduction  or  bydrogenation  purposes;  Manufac- 
ture of  .  (P)  Soe.  de  Stoarinerio  et  Savon- 
aerie  do  Lyon,  and   Berthon 43lA 

Technical  applications    of  .     Cumining 433b 

Catalytic  agents.     Gee   Catalysts 

method  for  j. reparation  01  aromatic  nitriles.    Mailhe        74a 
processes ;     Poisoning    action    of     carbon    monoxide 

in    .      Maxted  9a 

reactions  between  gases  and/or  vapours;  Means  for 

carrying    out  .      (PJ    Ho  v.   and   Morsou    and 

Son*      * 397a,  678a 

reduction    of    organic    halogen    compounds.      Rosen- 

mtmd   and    Zetisohe 442a 

Cataphorcsis    of    kaolin,    clay,    etc.      Kondo        693a 

Cateohol ;  Occurrence  of  on  bark  from  plane  trees. 

Von    Lippmanu       281* 

Cathode;   Anti-  .      (P)    Kelly        178a 

device;   Incandescent  .     (P)   Meikle,  and  General 

Electric    Co.  540a 

Cations  of  third  and  fourth   groups;  Petersen's  method 

for    qualitative   separation   of   ■ .     Bolin    and 

Starek  488a 

Oattle-feedicg    take;    Supplies    of   136b 

feeding   stuffs    (Requisition)    Order,    1918       59b 

food  from  the  chia  plant.     (P)   Lomanitz  and   Joffe        13a 

food ;    Production    of   from   spent    grains.      (P) 

VImnn  317a 

food.     See    also   Feeding-stuffs   and    Fodder 


etee]     plates. 
41h,  60a 


Griffin      and 


Heini 


28a 
63a 


...      458» 
...      202r 
...      686a 
(P) 
651 a.  687a 


686a 
27a 


Caustic    liquors;      Action      of    oi 

Stromeyer      

potash.     See  Potassium    hydroxide 
soda.     See   Sodium  hydroxide 

Caustioising    sodium     carbonate    Liquors. 

others  

too;    Fatty  oil    from  seeds  of 
Cay-gioc.    See  Cay -doc. 

Celebes ;    Iron-ore   deposits   in ... 

Celestino   deposits    in    Great    Britnin 

Celluloid;    Analysis     of    .      H<rv 

Manufacture       of        non-in  flammable 

Dreyfus  

Stabilisation    of    nitrocellulose     fur    manufacture    of 

.      Colassi  

substitutes;    Process    of    making .      (Pj    Satow 

Cellulon,   a   German  substitute   for    jute 

Cellulose;  Apparatus  for  washing  and  airing  .     (P) 

Berglind         

Boiler  for   treating  suspended  in   liquids,   with 

steam.      (P)    Bock  

of    cereal    straw;     Nature    of    .         Heuser    and 

Haug  365a,  650a 

-containing    materials;     Process     of    treating    . 

(P)     Herbein  

*nd    its   derivatives ;    Fluorescence    of    .      Lewis 

i '-termination  oi  in  wood.     Johnsen  and  Hovey 

dextrose  relationship;  Re-investigation  of  the  . 

Cunningham  

Digesters    for    use    in    manufacture    of    .      (P) 

Schauffelberger       

Distillation    of  i«    vacuo.     Pictet    and    Snraain 

Esparto and    the    problems    of    constitution 

Cross   and  Bevan 

film  ;  Composite  .     (PJ   Brandenlnrger,   and  Soc. 

La  Cellophane         

industry;    Use   of  Sort/hum   vuhjarc   (millet)    in   the 

.       Haas  

Manufacture    of    coverings   or    masses    of   structure- 
less   .     (P)    Cross,   and  Viscose    Development 

Co 

Manufacture  of  oxalic  acid    by  direct  oxidation    of 

alkali     fusions    of    substances    containing    . 

i  P)     Mensen  

manufacture ;    Waste    liquors    from as    yeast 

foods.     Bokorny      

Nitration  of  cotton  and  influence  of  prolonged 

bleaching    on   its   transformation     into    dinitro- 

cellulose.      Namias  

and    nitroeelluloees.     Herve!  

Process  of  dissolving .     (P)  International  Cellu- 
lose   Co.         

production     in    Russia  

Scheme    for    analytical    investigation    of    pre- 

pared       from*     vegetable       fibrous       materials. 

Schwalbe        

■oda- ;    Process    of    producing    .       (P)    Aktiebo- 

leget    Cellulosa       


203k 
296a 

409a 


151a* 

542a 

132t 

236a 

203a 
49a 

236a 

502a 

366a 


461a 

466a 

436a 


167a 
718a 


146a 
141h 


685a 
651a 


Cellulose—  cont. 

solutions;  Manufacture  of  stable  cuprammonium 

for  artificial  threads  by  use  of  sugars.  (P) 
Glanzfiiden    A.-G.  

solutions;     Spinning    oopper    oxide    ammonia    . 

(P)    Elsaesser  

as   substitute   for  fodder      

sulphate-;  Method  of  disposing  of  waste  gases  from 

manufacture       of      .         (P)       Zellstoff-fabr. 

Waldhof  

sulphite-;  Constitution  nnd  stability  of  various  lyes 

used    in    manufacture  of  ■ and  thoir  specific 

action  in  the  decomposition  of  wood.     Mnrusawa 

sulphite-,   waste  lyes.     See    wider   Sulphite-cellulose 

wasto  lyes ;  Dry  distillation  of  untreated  or  con- 
centrated      .       (P)     Schacht        

wood-;  Process  of  producing  — — .  (P)  Aktiebo- 
laget    Cellulosa       

Cellulose  aoetate  compound  and  process.     (P)   Lindsay, 

and    Celluloid    Co.  

aoetato     inquiry  

acetate    insoluble    in    chloroform    and     chloroform  - 

alcohol;   Manufacture  of   .      (P)    Dreyfus    ... 

aoetate;  Manufacture  of  : 

(P)  Dreyfus     729a*, 

(P)    Esselen,  jun.,  and  others 

(P)  Koetschet,    and    Soc.    Chim.    Usines    du 

Rliuno  

(P)    Lindsay,   and  Celluloid  Co.  

(P)     Ruppcrt,    and   Verein    fur    Chem.    Ind. 

in   Mainz 

acetate ;   Manufacture  of     masses     or    films    of  low 

melting  point    from   infusible  .     (P)   Verein 

fur    Chem.   Ind 

acetate/    production       330r, 

compound ;    Process   of   making   a    non-inflammable 

.     (P>    Lindsay,    and   The   Celluloid   Co. 

compounds;  Manufacture  of  : 

(P)   Glover   and  others      

(P)  Wilson,  and  Viscose  Co 

hydrate  j    Manufacture   of    a   dentifrice    from   . 

(P)    Spies  and    others 

nitrate.    See  Nitrocellulose. 

Cellulosic  material ;  Method  of  treating  threads  of  . 

(P)  Vanderkleed  and  others 

material;     Preparation     and     treatment    of to 

render  it  suitable  as  a  substitute  for  cork  and 

the    like.     (P)     Heyl       

materials  ;  Treating  the  residual  liquor  obtained  in 

the    hydrolysis   of .     (P)    Wagner       


(P)     Chance   and     Hunt,      and 


examination 


of  ■ 


(P)  Commercial 
(P)  Smailwood 
a  by-product  of 
Witt 


Cement.     (P)  Allen 

Acid-resisting  - 

others  

clinker ;        Microscopical 

Hattori 59a, 

Crystalloids  against  colloids  in   the  theory   of  . 

Le  C'hatelier 

Demand   for in  Brazil 

Dental   .     (P)    Crowell .  ...      623a, 

dust;  Wet  process  for  extracting  potash,  from  . 

Dean     

Elasticity   of  neat  .     Jouane 

Economy  of  fuel  in  burning  of  .    Steiger  ...    218b 

Effect  of  calcium  sulphate  on  .    Witt  and  Reyes 

Faraday    Society    discussion   on   setting   of  ... 

floors  subjected"  to  injurious  liquids ;  Protective 
treatments    for  .    Anderson 

furnace   structures ;    Rotary   . 

Research.    Co.  

Grinding    or    disintegrating  . 

industry   in   Norway 

industry ;    Recovery   of    potash  as 
the    .    Ross    and    Merz 

Influence    of    various    substances 

-kiln  dust;  Process  for  increasing  the  solubility  of 

the  potash  in  : 

(P)    Anderson,    and    International    Precipi- 
tation   Co.  

(P)   Nestell,  and   International  Precipitation 
Co 

-kiln  potash;  Effect  of  coal  ash  on  liberation  and 
nature  of .     Potter,  jun.,    and  Cheesman   ... 

Kilns    for   burning  .     (P)    Steiger 

kiliLs;     Charging    apparatus    for .     (P)    Steiger 

and  Steiger .  ■» 

kilns ;  Concentration  of  potash  from  raw  materials 
containing  only  a  trace  of  this  element  by  means 
of  electrical  preoipitation  of  flue  dust  and  fume 
from  .     Erdahl  

litharge- ;  Preparation  of  a  .     (P)  Goldschmidt 

A.-G 

Manufacture  of  : 

(P)    Eckel  and   others       

(P)  Thatcher,    and    Celite    Products    Co.    ... 

Manufacture      of      acid-      and        water-proof      . 

(P)    Meigs,    and    Electro-Chemical    Supply    and 
Engineering    Co 31a 

Manufacture  of  artificial  magnesite  for  the  pro- 
duction of  .     (P)  Schon  und  Co.,  and  Daitz 

Manufacture  of  artificial  stones  and  plates  contain- 
ing   .     (P)  Petersen 

manufacture    in   Bermuda 


146a 
4378 


367a 

52a 

332* 
651a 

461a 
440e 

765a* 

765a* 
&51a 

265a* 
461a 

367a 


367a 
323b 


27a 


729a* 
729a* 


651a 


687a 


6a 

410a 
336a 

768a 

468a 

90a 
20b 
623a* 

657a 
700a 
335a 
150a 
32b 

59a 

244a* 
303a* 
436b 

9a 
336a 


88a 
622a 


180  a 
374a 


182a 


373a 
341a 


244a 
125a 


125a 

419a 


735a 
20b 
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blast -furnace       slag. 
.     (P)    Hambloch  ajid 


Cement — cont. 

Manufacture       of  from 

(P)     Deckers  

Manufacture  of    building" 

Boerama        

Manufacture  of  hydraulio  .     (P)  Meyer 

Manufacture   of   hydraulic  and   of   alkali    car- 
bonate from  silicate  minerals.     (P)   Jungner  ... 
Manufacture   of  mixtures   with  water-reacting  . 

(P)   Chapman    and   Johnson 

manufacture ;   Recovery  of  potash   as   a    by-product 

of .    Chance     

Manufacture  of  and  recovery  of  potassium  com- 
pounds.    (P)     Huber    and    Reath 

Mechanism    of  setting    process   in  .    Desch 

-mill  dust ;  Direct  heat  treatment  of to  increase 

its    water-soluble    content.    Merz     

New  source  of  sulphurio  acid  and 

for    pickling- vats.     (P)     Manby 

Portland;   Absorption  of  carbon  dioxide  by  on 

aeration.    Hattori  

Portland ;      Constitution     and      hydration      of . 

Klein  „        

Portland;  Effect   of  addition  of   a  suitable  slag  on 

setting  properties   of  .     Deny  and   Lewis   ... 

Portland;  Grit  in  .    Hattori 

Portland;     Le     Chatelier's     boiling     test     for . 

Hattori    and   Fujisawa 

Portland  ;    Manufacture  of  .    Boyer  

Portland ;  Manufacture   of  from  raw  materials 

with   hydraulic  properties.     (P)    Borch      ...    755a,  735a* 

Portland;    Setting    and    hardening   of  .     Rankin        90a 

Portland ;    Swelling   phenomena    in  connection   with 

.     Rodt 

Portland ;    The    system   lime-alumina-silica    and    its 

relation     to  .     Neumann 

Portland;    Tensile    strength    test    of    briquettes    of 

neat  .     Hattori  

and     potassium     compounds ;     Production     of . 

(P)    Ellis,   and    Ellis-Foster  Co 

Process  for  decomposing  alkali-containing  minerals 

for  production  of  with  volatilisation  of  the 

alkali.     (P)    Krupp    A.-G 

product.     (P)    Chapman  and  Johnson 

Production   of    hollow    blocks,    closed    on    all   sides, 

from  by   means  of  ice.     (P)   Rohm 

production  in    South    Africa  

Setting    of    .    Rhodin 

Setting  of  in  relation  to  engineering  structures. 

Blount  

6haft-furnaces    for    burning .     (P)    Steiger   and 

Steiger  

shaft-kilns;    Apparatus     for    loading and    pre- 

dryinsr    the  material.     (P)   Lothringer  Portland 

Cement   Werke        

substances;    Composition   of  .     (P)    Linden 

X-ray  protective   .     (P)  Poetschke 

Cementing  material  for  converting  paper  into  fireproof 

pasteboard     

materials ;   Manufacture    of  .     (P)    Charlton 

properties   of   precipitates.    Laurie  and  Ranken    ... 

Cementite;       Reversible      transformation       of and 

anomaly       of      elasticity       of      carbon      steels. 

Chevenard        

transformation;  Study  of  by  means  of  electric 

resistance    measurements.    Ii'taka    

Cementitious    bituminous    emulsion.       <P)    Fraser,    and 

Barber  Asphalt   Paving   Co 

material ;        Manufacture       of        calcareous       . 

(P)    Carson 

Centrifugal    clarifiers.     (P)    Riggs       

drying  machines.    See  under  Drying. 

extractors.     (P)    Lewis  

and    filtering  action ;    Separating    particles    from    a 

fluid    by    combined  .     (P)    W«ard    and    Ward 

filtering    and    clarifying  apparatus.     (P)    Enell     ... 
filtering      machines ;      Automatic      continuous  . 

(P>    Herr        

liquid     machines.       (P)     Wright,     and     De     Laval 

Separator   Co.  

liquid    purifier.     (P)    Howell  

machines  : 

(P)  Curtis         46a,  81a* 


419a 

125a* 

336a 

60a 

303a 

227t 

769a* 
89a 

180a 
378b 
303a 

468a 

90a 

91a 
209a 

209a 
19t 


336a 
770a 


59a 
125a 


374a 
303a 

337a 

299b 

90a 

9U 

374a 


735a 
419a 
701a 

6b 
419a* 
138t 


91a 
769a 

294a 

60a 
537a 

174a 

291a* 
537a 

46a 

679a 
230a 


lustrous  ■ 


(P)   Krautz- 


Ceramic      articles ;     Manufacture      of     refractory . 

(P)   Olver,    and  Carborundum  Co 

industry   in   Japan      

and      like     ware;     Manufacture     of 

(P)    Elektro-Osmose   A.-G. 
mouldable  composition.     (P)  Horn 
products;  Tunnel  muffle  kiln  for  . 

berger  

ware   dryer   and   factory.     ((P)    Klay 

ware;    Effect    of    gravitation     on    drying    of    . 

Washburn      

ware;   Kiln  for  .     (P)  Von  Horstig  

wares ;    Process    of   making   glazed  .     (P)    Steg- 

mayer    and    Pike 

Ceramic  Society 34b,  73r,  111b,  172b,  217b,  393b, 

Cereal  beverages ;  Bran  as  raw  material  for  .    Wahl 

pastes ;  Drying  room  for .     (P)   D'Agostino  and 

others  

straw  ;*  Cellulose  of  .    Heuser  and  Hang  ...      365a 

Cereals ;    Process  for  treating  for  edible   purposes. 

(PJ   Rees,  and   Eastern  Flour  Co 

Protein  factor  tn  seeds  of .     Osborne  and  others 

Regenerating  damaged .     (P)  Callebaut 

Cerole  de  la  Chimie  de  Paris 

Ceric     oxychloride ;    Production    of  by    electrolysis 

of    cerous   chloride.     Arnold    ... 
Cerium-group    metals ;    Manufacture   of    compounds    of 

from      monazite.     (P)      Chase,      and      National 

Carbon   Co 

group    of   rare    earths ;    Carbides    of  .    Damiens 

and     the    like;    Manufacture   of    .     (P)    Hirsch 

and    others    

Cerium  compounds;  Manufacture  of  from  monazite. 

(P)   Chase,   and    National  Carbon  Co 

earths ;  Commercial  utilisation  of   .     Johnstone 

salts   obtained    from    drying    oils.     Morrell 

Cerous    chloride;    Production   of    ceric    oxychloride   by 
electrolysis    of .    Arnold 


(P)  Delvenne     

<V)  Hartman   and   La   Casse 

iPl  Kaita  

(P)  ffalcines      

(P)  TJhland   Ges 

machines;  FTroth -reducing  discharge  apparatus  and 

process    for .     (P)    T.eitch   and  others 

process.     (P)    Bryson,   and   Tolhurst  Machine   Works 

separators.    See  under  Separators. 

washing    and    drying    machine.     (P)    McCaleb 

Centrifugals ;     Lubrication     of      milk      and      like  . 

(P)    Holte,    and    Aktieselskapet    Separator 

Centrifuge;       Application      of       the in       common 

laboratory    practice.    Rixon 

drum       with       surrounding       annular        chamber. 

(P)   Stegmeyer         

Cephalin.     Levene    and  West      

Hydrolecithin   and   its    bearing    on    constitution    of 
.    Levene  and  West 


400a 
198a 
557a 
142a 
614a 

230a 
757a 

142a 

165a* 


360a 
606a 


Cette,  France;  Trade  of 


in  1916 


Cetyl  alcohol;   Preparation  of .    Axelrad        

Ceylon;  Exports  of  coconut  palm  products  from in 

1917       

graphite   industry  in  1917 

Import    regulations      

Industrial  developments  in  

Tariff    alterations  6?B,  348b, 

Chalcopyrite ;        Flotation        of in        chalcopyrite- 

pyrrhotite    ores.    Coghill  

Chalk;     Manufacture      of      light     precipitated      : 

(P)    Statham  

(P)  Statham,  and  Industrial  Chemical  Co.  ... 

Charcoal ;  Absorption  of  sodium  gold   chloride  by  . 

Koch  

animal ;     Use     of      vegetable     decolorising     carbon 

(Norit)  as  compared  with  in  sugar  refining. 

Sauer    

Application    of to    precipitation    of    gold    from 

its  solution  in  cyanide.    Edmunds 

bone- ;      Extraction      of     oils,     wax,      resin,      and 

materials       of       a       like      nature      from . 

(P)    MacGregor,   and    Scott   and   Son       

decolorising;     Manufacture    of from    molasses. 

(P)   Lyon   and   Peck       

decolorising;    Production  of  (P)    Ton  Ostrejko 

Precipitation  of  gold  from  cvanide  solutions  bv  . 

Allen  

Preparation      of      vegetable  .     (P)      Rule     and 

others *      

Production    of  .     (P)    Demme    

Production     of    absorbent .     (P)     Garner,     and 

Metals   Research  Co 

wood-;    Spontaneous   explosion  of  in  jacketed 

vessels  for  the  storage  of  liquid  oxygen.    Wohler 

Wood  in    Sweden  

wood- ;    Treatment      of     powdered  to      prevent 

absorption    of    water    and     hinder     spontaneous 

combustion.     (P)   Ekelund       

Charging   apparatus   for  cement  and  lime  kilns  or  the 

like.     (P)    Steiger    and    Steiger       

retorts  for    distillation  of  coal,   shale,   or    the  like. 

(P)     Robertson        

vertical     retorts    or     ovens ;     Apparatus     for  . 

iY\     Pinters  

Chaulmoogra  oil.    See  under  Oils,  Fatty. 

Chebulic    acid :    Comparison    of with     new    galloyl 

derivatives  of  dextrose.    Fischer  and  Bergmann 
Chemical  constitution  and  physiological  action;  Relation 

between .    Pyman     

Chemical   Engineering  Group  of  the  Society      296b,  391e, 

Objects    and    constitution     of     the     proposed  : 

Goodwin  -        ...        

Hinchlcy  

Chemical    engineering    at     the      Imperial     College     of 

Science  

glassware;  Comparative  tests  of  .    Walker  and 

Smith  

Chemical    Industrv    Club  196n, 
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Chemical  industry;  Interconnection  of  economic  botany 

and  — .    wheeler          307t 

industry;    Labour    problems    ia .     Bremner       ...  353b 

Industry;   National   industrial   council    for  tho  .  341b 

industry  ;  The  Whitby  scheme  and  tho 396b 

litcniturc ;      IVcliiiuaicconomio    361b 

problomj  awail  ng    lolutton,    Boholea 201a 

product*;    Apparatus   for   treating'  .     (P)    Leyca  498a 

■  ion ;      System     of      recording      rate      of  . 

McHain                9B 

reactions;    Apparatus    for   performing  organic  . 

(1*)    Aylsworth,    and    Saving's    Investment   and 

Traet   Oo 328a- 

reactions    between    gases   and /or    vapours ;    Method 

and    means    for    bringing    about by    means 

of  oaialysta.     (P)   Hoy,   and  Moreon  anil  Son   ...  496a 

reactions ;  Proeeu  end  apparatus  tor  accelerating 
.  (P>  Schmidt,  and  International  Precipi- 
tation   Co 149a 

reactions ;       Process      of     effecting      organio    . 

(P)     Aylsworth,    and    Savings    Investment    and 

Trust    Co 229a 

CuemioaJ  Society      435a,  471r 

Chemical    etiiilijwui                       v-zky      655a 

stoneware:    Standardisation  of : 
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.Nielson    and  Garrow  57a,  207a 

■     subjects ;    Treatment  of  by    tho  daily  Press  ...  85a 

technology  at  tho   Imperial   (  allege  of   Soicnce  ...  408a 

trade;  Report  oi  oommlttee  on  18b 

trades;  Conditions  of  work  ia  81r 

ware;    Gloss  .     (P)    Mond       699a 

Chemical  Warfare  Service  of  the  United  States 472b 

Chemicals    and   Drugs   (Returns)    Order,  1918       39R 

Drying  apparatus   for  .     (P)    Boulton      453a 

heavy ;    Improving    production   in   the    industry   of 

.    Matignon      196b 

Prices  of in  Britain  and  America 183b 

used    in    war;    Proposed    industrial    uses    fur    .  472b 

"Chemist";    Memorandum    on   the   title .    Hill    ...  89b 

Chemistry,     applied;     Training     of    students     in  . 

Fowler           193b 

Future    of    pure    and    applied .    Pope     170b 

Organio in     relation    to    industry.    Forster    ...  220b 

Profession  of  :  4b,  27r.  48b,  68b,  87b, 

108k,  I75n.  199n,  220b,  243b 

Costo        90s 

Lloyd       90b 

Seard       108a 

Students  of  ■  and  military  service 245b 

Chemists'  Club  (New  York)       201b 

Chemists ;     Discussion    on     relation     of      works to 

buying  

and  labour  exchanges 
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Maxwell 


168b 
300b 
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Chestnuts:      Analytical      examination      of      sweet- 
Baker    and   Hulton  

Chia  plant ;  Drying  oil  and  cattle  food    from  the 
(P)     Loamnitz    and    Joffe       


Chicory   root ;  Inulides    in  . 

substitute;  Witgatboom,  a  - 


Geslin   nnd  Wolff 
— .     MoCrae  and  Klott 


Chile;  Chemical  and  drug  trade  in  

Government  purchase  of  sodium  nitrate  in  .   ... 

nitrate    deposits ;    Proposed    Japanese-Chilean    joint 

working  of  

Potash  in  the  Pintados  Salar,  Tarapaca  .    Gale 

Production  of  potash  in  

Production  of  sodium  nitrate  in  

saltpetre.    See  Sodium  nitrate. 

Tanning    materials    from   

China  ;  Antimony  production  in  .  

Camphor  production   in  

Composition  of  brick  and  mortar  in  Great  Wall  of 
.     Witt  

Concession  for  iron  mine  in 

Exports  to  .  

Foreign  trnde  of  ■  in   chemicals,  etc.         

Indigo  in  South  Fukien  province 

Iron    and   steel   in  

Japanese   enterprises    in    

Molybdenum  and   tungsten   in  South  

Morphine  and  cocaine  in  

Oleaginous  product*  of  the  Yunnan  Province  . 

Opium  trade  in  .  

Peanut  trade  in  Tsingtau  

Tariff   olterations  

Wolframite    ore   in   

Working  of  the  richest  iron  mine  in  

China   bodies ;    Colour   of   bone .    Yates    and   Ellam 

bodies;  Microscopicnl  study  of  bone  .    Cronshaw 

clay.    See  Kaolin. 

Chloral  hydrate;   Analysis  of .    Francois         

syrup,  etc.;   Analysis  of .    Francois         

Chloramine  reactions  of  proteins.     Briggs  
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Chlor aiuine-T  \    Manufacture  of .    inglis         288t 

Chlorates ;     Determination     ui     hypochlorites    and  . 

Hupp     205a 

Source  of  error  in   Bunsefi    method   for  determina- 
tion  of .    Kupp  578a 

Chlorcosane  as  solvent  for  diohloramine  T.   Dakin  and 

Dunham  135a 

Chlorcne,  a  green  hydrocarbon  ;  Synthesis  of— — .     Dzie- 

wonski    and   Sukuarowski         389a 

Chloretone.    See    Trichloro-tert. -butyl    alcohol. 

Ohlorhydrine:    Manufacture   of .    (P)  McElroy,   and 

Chemical    Development   Co 167a,  167a 

Chloride  of  lirao.    See   Bleaching-powder. 

Chlorides  :  Detection  and  determination  of  small  quan- 
tities of  free  hydrochloric  acid  in  tho  presence 
of   .     Entat      


Eleotrolysia  of  and    production   of   ohlorohydro- 

(P)  McElroy,  and  Chemical  Development  Co.  ... 

Gravimetrio  determination   of  .     Winkler 

McLean- Van   Slyke  iodometric   method   for   titrution 

*  of  small  amounts  of .     McCracken  and   Walsh 

Titration  of by  Tolhard's  method.     Kolthoff  ... 

Volumetric   determination   of  .    Votocek 

fihloridising  burnt  pyrites  und  the  like.     (P)  Sutcliffe 

Chlorinated    eucalyptol     nnd     diohloramine    T.     Krauss 

and   Credo      

hydrocarbons;     Manufacture     of from     natural 

gas.     (P)  Garner  and  others 

paraffin  wax  as  solvent  for  diohloramine  T.     Dakin 

and    Dunham  

products    of    xylene ;    Manufacture   of  and    new 

compounds      and      triphenylmethane       dyestuffs 

therefrom.     (P)  Cassella  und  Co 

toluene;   Rapid   analysis  of  mixtures   of  .    Lubs 

and  Clark  

Chlorinating      apparatus;       Photochemical    .       (P) 

Snelling  

toluene;    Process    of  .     (P)  Loomis,    and!    Semet- 

Solvay  Co 

Chlorine  and  Chlorine  Compounds  Order,  1918    

derivatives    of    toluene ;    Manufacture    of    side-ohain 

.     (P)  Gibbs    and    Geiger  _  ... 

Detection     of    small    quantities     of in     iodine. 

Pinkhof  

Determination       of  in       mixtures       eontaining 

silicates.     Bruhns 

Determination  of  in  presence  of  organio  matter. 

Sirot   and   Joret      

Electrolytio     process     for     extraction     of  .     (P) 

Knlin  

Ionisation    of    gases    during    interaction    of    nitrio 

oxide  and  .    Pinkus  

ions ;  Volumetric  determination  of  .    Votocek  ... 

and   lead    chloride;    Treating   ores   to   produce  . 

(P)  Malm       

Production  of and  of  sodium  sulphate  by  cata- 
lysis.    (P)  Kipper  "    

Refining  gold  bullion  with  air  and  .     Kahau     ... 

Removal     of   from      gases.     (P)  Bradley     and 

Schmidt  

Separating  from    gaseous    mixtures.     (P)  Beck 

Valves  employed  in  systems  supplying  to  liquids 

such  as  water.     (P)  Wallace  and  Tiernan 

s-Chlorobenzenedisulphonic  acid  and  some  of  its  deriva- 
tives.   Olivier  


Chlorobenzenes ;  The  three  tri-  - 
with   6odium   methoxide. 


— ,   and  their  reaction 
Holleman  


Chloro-£er{. -butyl  alcohol;  Detection  of  small  quantities 
of  tri-  in  aqueous   solutions.    Aldrich 

Chloro-compounds  ;  Preparation  of  emulsions  of  organic 
.     (P)  Stockhausen  u.  Co.  

Chloroform;   Manufacture  of  .     (P)  TJtheim 

Preparation   of  from   ethyl   alcohol.     Ukita 

Chlorohydrocarbons  ;  Manufacture  of and  of  alkalis. 

(P)  McElroy,  and  Chemical  Development  Co.     ... 

Production     of and     eleotrolysis     of     chlorides. 

(P)  McElroy,  and  Chemical  Development  Co.     ... 
Chlorophthaloxime ;   Tetra-  and  some  of  its  de- 
rivatives.   Pratt   and   Miller  

Chloro-substitution  products  of  saturated  paraffin  hydro- 
carbons;    Preparation     of .     (P)  Blanc,    and 

Goodyear  Tire  and  Rubber  Co 

Chlorotartrnzine;       Manufacture      of      tetra-  .      (P) 

Holhday  and  Clayton      

Cholesterol  compounds;  Analysis  of  .    Lifschutz     ... 

Energetic  oxidation  of  by  nitric  acid.    Windaus 

in  milk.    Denis  and  Minot 

Nephelometric  values  of  and  of  the  higher  fatty 

acids.    Csonka        


Choline;  Microcheraical  tests  for  - 

"  Cho-no-fuye  ";    Fatty    oil    from 
togawa  

Chromates;   Determination    of 
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liver   of  .     Naka- 
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Chrome  liquors;  Alteration  in  basicity  during  tannage 

of  hides  in  one-bath   .      Barber  and   Barker      314a 

-nickel  steel;  Allctropic  transformations  and  micro- 
structure    of  .     Masloff        268a 

ore;  Control  of  in  Canada     456b 

ore;    Indian    97b 

ore  in  Quebec     121b 

residues ;  Manufacture  of  sodium  sulphate  from  . 

(P)  Potter  and  Co.,  and  Potter       301a 

tanning  liquors  ;  Acidity  of  ■     Thomas  and  Bald- 
win               434a 

tanning    liquors;    Action    of    neutral    salts   on  . 

Thomas   and  Baldwin      555a 

tanning  liquors;  Tanning  hides  and  skins  by  means 

of    hydrolysed  .     (P)  Kanet         ...       * 743a 

-tin  pink  pottery  stain.    Mayer     208a 

-tin  pottery  colours  at  cone  9.    Minton  512a 

Chromic   acid ;    Electrolytic    oxidation    of    acid    chromic 

liquors  to  .     (P)  Goldberg  334a 

Rate  of  solution   of  silver    in  .     Van    Name  and 

Hill        152a 

Chromic  liquors ;   Electrolytic   oxidation   of  acid  to 

chromic  acid.     (P)  Goldberg  334a 

Chromite   in   1917      476b 

bricks;    Effect    of    load    on    refractoriness    of    . 

Mellor    and    Emery  371a 

deposits  on   the  Island  of  Uist,   Shetlands.     Russell      435b 

Chromium  in  California 96b 

and.  carbon;  High-temperature  investigation  on . 

*    Ruff   and   Foehr      627a 

-cobalt  alloy,  otellite.    Guillet  and  Godfroid 517a 

-cobalt    steel.     (P)  Kuehnrich         704a 

Depositing  upon    metals    cheraicallv.      (P)  Bur- 
nett       658a 

deposits  in  Rhodesia 435b 

Determination     of  in     chrome      suits,     liquors, 

leather   ashes,   and   residues.     Schorleuimer        ...      343a 
Determination  of  manganese  in  steel  in  the  presence 

of  by   clectrometric   titration.    Kellev    and 

others ...        92a 

Determination    of  in    presence    of    iron.     Schor- 

lemmer  445a 

ores  in  Cuba       438b 

Passivity  of .    Aten       307a,  517a,  771a 

in   tanning   liquors ;   Influence   of   iron    and   organic 
matter   on    the    iodometric     estimation     of 

Lauffu.ann  

Chromium    carbide.    Ruff  

compounds  of  azo  dj'es  : 

(P)  Badische  Anilin  a. 
(P)  Soc.  of  Chem.  Ind. 
compounds ;  Manufacture  of 
salts ;    Determination    of    chromium 

lemmer  

Chymosin.    See   Rennet. 

Cider  ;   Alcohols   of .     Kayser 

apple  jelly.    Barker      

Detection      of   ■   in      white      wine. 

Fischler  

Detection  of  in  wine.    Medinger  and  Michel  ... 

Cienfuegos,  Cuba  ;  Trade  of  in  1916     

Cinchona   alkaloids  : 

Giemsa  and  Halberkann     

Rabe  and  Kindler     

alkaloids ;  Identification  of  by  opticnl-crystallo- 

graphic   measurements.       Wherry  and  Yanovsky 
bark;  Preparation  of  hydrogenated  products  of  total 

alkaloids  of .     (P)  Chom.  Werke  Grenzach... 

Proposed    cultivation    of  in   Philippine   Islands 

Cinematography;    Natural    colour .     (P)  Douglass... 

Cineol ;   Detection  of  by  the  iodol  method.     Earl  ... 

Solubility   of  in    water.    Earl        

Citral ;  Modification  of  Hiltner  method  for  determining 

.     Parker   and    Hiltner        

Citrate;  Production   of  from  lemons  in  Italy 

Citric  acid  content  of  milk ;  Effect  of  heat  on  the  . 

Sommer  and  Hart  

esters ;    Alkaline   saponification    of  .    Pinnow    ... 

Isolation  of  from  milk.     Soinmer  and  Har„ 

Citronella  oil.    See  under  Oils,  Essential. 

(Jitrullus  vulgaris;  Fatty  oil  of  seed  of  .     Pieraerts 

Citrus  decumana  ;  Some  constituents  of  the  fruit  of . 

Zollcr  

Citrus  products  in  the  United  States  

Clarifiers  ;    Centrifugal  .     (P)   Riggs       

Clarifying    and     filtering     apparatus;   Centrifugal  . 

(P)  Enell       

Classifiers  : 

(P)  Blomfield  

(P)  Blomfield,   and  Dorr  Co 

Classifying  granular  materials;   Process   and   apparatus 

for  .     (P)  Trottier     

Clay;    Aluminium   from  

articles;    Manufacture    of  by    electro-deposition 

on   metal   moulds.     (P)  Allen  

CataphoTesis  of .     Kondo  

Depositing  on  absorbent  moulds.     (P)  Allen     ... 

deposits  in  West  Australia  


Soda  Fabr. 
in  Basle 
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Drying : 

(P)  Gee  615a» 

(P)  Secord         Sa' 

for   glass-pot   making ;    Requirements    of  — — .    Jen- 

kinson  414b 

Hvdraulic  separation  as  applied  to  recoverv  of . 

Draper  73b,  677a 

Manufacture    of    aluminous     compounds     from  . 

(P)  Llewellyn   and  others         766a 

Preparation   of   alums    from .     (P)  Jackson    and 

Horney  181a 

Process  and  apparatus  for  pulverising  and  treating 

.     (P)  Willoughby      46a 

Process  of  hydrating  .     (P)  Laird  657a 

Process  for   purifying  .     (P)  Langford     124a 

"  slip  "  ;    Centrifugal    separators    for    treating . 

(P)  Brownlow  767a 

ware ;  Half-gas  firing  for  smokeless  burning  of . 

(P)  Popp        734a 

Clays;  American  for  floating  enamels.     Shaw         ...      512* 

Burning     properties    of    some    American    refractory 

.     Schurecht  408a 

Determination  of  tensile  strength  of  dried  .     ...      694a 

Determining  shrinkage  of  on  drying  and  firing      694a 

Relation    between    fusion    point   and    composition    of 

refractory  — — -.     Montgomery    and    Fulton           ...      508a 
Relation     of     salt   to    clay    in    purification     of  . 

Schurecht       508* 

Cleaning  clothes   by    means  of  benzine  or  benzol.     (P) 

Steffen  621* 

composition ;     Manufacture    of .     (P)  Blackmore      663* 

linen,  woollen,   cotton,  and  other  goods.    (P)  Bartelt      503a 

metal  articles.     (PI  Morey  and  others    660a 

Cleansing   oil    and   similar    liquids;    Apparatus    for  . 

(P)  Highfield  327* 

Clostridium;    Physiology    and    biology    of .        Onie- 

liansky  159a 

Cloth  dyeing,  bleaching,  and  like  machines.     (P)  Jack- 
son           6a 

Removal  of  stains  from  .     (P)  Goldschmidt  A.-G.      688a 

Removing    oils,    fats,    and    greases    from .     (P) 

Nigel    and    others  237* 

Clover    silage;    Chemistry    of    sweet in    comparison 

with  lucerne  silage.     Swanson  and  Tague  ...      780a 

Club;  Proposed  engineers'  for  the  Midlands  ...      225b 

Coal;   Absorption  of  methane  and  other  gases  by . 

Katz     ".        ...      567a 

in  Algeria  178k 

in   Angola  58b 

anthracite-;  Discovery  of in  Germany     178b 

Apparatus  for  distillation  of  .     (P)  Grafflin      ...      647a 

Apparatus   for   distillation  or  carbonisation   of  . 

(P)  Key  761a 

Apparatus     for     mechanically    separating from 

rock.     (P)  Lotozky  ...        83a 

Apparatus     for     separating     dust     from  .     (P; 

Laudien  49oa 

Apparatus      tor      separating     fine  .     (P)  Draper, 

and   Rhondda   Engineering  and  Mining  Co.       ...        45a 

Apparatus    for    washing  and    for   separating   it 

from     impurities.      (P)  Grange    Iron    Co.,    Ltd., 

and  Hoyle     726a 

ash ;     Effect     of  ■  —  ou     liberation    and    nature    of 

cement  kiln  potash.     Potter,  jun.,  and  C'heesman      180a 

ash;  Melting  point  of  .    Dunn         7h,  15t 

bituminous ;    Tars    distilled    from    in    hand-fired 

furnace*.     Katz      762a 

brown- ;  Recovery  of  tar  from  producer-gas  from 
in  two  portions,  particularly  suitable  for  de- 
hydration.    <P)  Berlin-Anhaltische  Masohmenbau      405a 

Calcining  at    high    temperatures    in    an    electric 

furnace.     (P)   Dyrseen 682a 

from   Canada    for   Hawaii      378b 

cannel ;    Apparatus    for   distillation    or   carbonisation 

of .     (P)   Key  761a 

cannel;   Carbonising  205b 

cannel;   Committee  on    fuel  oil  from  158b 

oannel ;    Distillation    of   303r 

cannel;  Fuel  oil  from  vertical  retorts  by  carbonisa- 
tion   of  .     West  291a 

cannel;      Nature     nnd     refining    of    oil    from  . 

Berry  and  Dunstan 175 1 

cannel ;   Production    of  fuel  oil  from    225r 

cannel  ;  Production  of  oil  from  .    Perkin  ...      471b 

cannel;  Report  of  committee  of  Institution  of 
Petroleum    Technologists    on    production    of    oil 

from    326b 

cannel:  Utilisation   of   .  15r 

Carbonisation    of  : 

Marshall  2a 

Savage     679\ 

West        26a 

(P)    Tendon     and    Whifaker       295a 

carbonisation  ;    Recovery   of    oil    in    .      Perkin    ...       175a 

Change    in    weight   of    on    drving.      Katz   and 

Porter  "       199a 

Charging    and    discharging    retorts    for    distillation 

of  .      (P)    Robertson         728a* 

Combustion  of   and    design   of  furnaces.     Krei- 

singer    and    others  328a 
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intern     of for     manufacture    of    gas    and 

apparatus  therefor.     (P)  Piaet  and  Debout 
i»  itUJation   of  for   manufacture    of    motor-gas 

and  utilisation  of  residua]  products.     (P.1  Hifier 
dost    nnd    nir    mixtures;    Laboratory   determination 

of  cxplosibility  of  .     ('lenient  and   Lawrence 

dual  :   Treatment  of  to   prevent    absorption    of 

water  and  hinder  spuntaj] is  combustion.    (P) 

Bkelond         

Kffect    of   low-temperature  oxidation  on   the   hydro- 
gen   in   .     Katz  and   Porter      

Bffeols  of  moisture  on  spontaneous  beating  of  stored 

.      Katz    and    Porter  

1  rr  -r.s    in   ultimate  analysis  of  due   to    presence 

of  carbonates.     Knoblauch      

Extraction     of     hydrocarbon     products    from    . 

IP)    Day    and    He.  d  4a 

fainiue    in    Russia       

Fuel   oil    from    vertical    retorts   bv   enrbonisation   of 

.      West  

Government  order   relating  to  getting  of  from 

unwnrked    Beams  

Hydraulic    separation     ns    applied     to    recovery    of 

fine    .      Draper  73b: 

Industry  of  Brazil      

industry    in   British  Columbia      298R, 

industry  of  Germany  and   the  labour   supply 

industry  of  Germany  during  the  war 

industry    in    Hussia    1m  fore    the    war 

in     Ireland        

fyow-temperature    carbonisation   of    .     Evans    ... 

Machines   for    cutting,    crushing,   or  breaking  . 

(P)    Sims       

r   for  hoiler   furnaces 

M.tliod   of  obtaining  bensene,   toluene,  and  solvent 

naphtha   from    .      (P)    Pirani 

mine    Are;    Analyses   of   nir   from   a  .     Blakely 

and   Geist      

Obtaining  a  distillate  from  free  from  sulphur. 

l'i    Hey]       

mines;    Argentine   

mining  in    Turkey       

in    Norway  

oil  production   in    the   United   Kingdom        

output    of    .\i  w    /..  aland       

output    of    Spain        

I  luents-of  .     Graham    and    Tl  ill 

in   Peru 

Prices    for    Germnn in    Switzerland       

MSB  and  apparatus  for  treating  .     (P)   Smith 

Process    of    treating   .      (P)     Smith,    and    Inter- 
national   Coal     Products    Corporation        ...     _    ... 
Producing    liquid    or     soluble    organic     eombii 

from    hard   .     (P)  Bcrgius  and  P.illwiller    ... 

production    of    Austria  227n, 

auction;   Economics  of  

production     in    Holland        

Production   of    I  from   bituminous  . 

Cham,    fabr,    Buokau      

production    in    New    South    Wales  

Production   of    oils   from    .     Perkin         

luction   in   Queensland  

Production    of    smokeless    fuel,    oil.    and    gas    from 

.       Paton  

production     of    United     Kingdom    _       22b, 

pulverised ;     Apparatus    for    burning    .  (P) 

c.ri    risti    and    Mnhlfeld  

pulverised ;    Use    of    227b, 

pulverised;   Use    of  on   Brazilian    railways 

purrerised;  Use  of  in  I-  Bice 

•ligation    of 

irees    of    Germany 

-    t'i      v..  r'.I 

.       Louis  

Retorts    for    destructive    distillation    of    

Bostnph,     nnd    Bostnph     Engineering    Co 


Distorted  statistics  of  the 
(P) 


,V9( 
615a 

345b 

44un 

213t 
227b 
264b 
340b 

177a 

615a 

567a 
679a 

248n 

302b 
30r 

145a 
177a 
331a 

26a* 

616a 

566a 

616a 
199a 

644a 


76U 
75k 

291a 

157b 

677a 
302b 
436n 
302b 
178ii 
365k 
379b 
212t 

501a* 
278b 

363a 

498a 

406a 
342k 
459b 
443k 
314k 
419b  * 
226b 
262a 
264b 
349k 
84a* 

645a 

117a 
263u 

IB 

439e 

vn 
278b 
471 R 
278b 

195b 
178b 

404a 
417b 
58r 
548 1 
417b 
228r 

145b 

50a* 


(P) 


Coal     sont, 

Retorts     for     distilling    or     carbonising 

Bradley  

and    rock  dust  mixtures j    Determination  of  inooru- 

bustible    matter    in in    mines.      Fieldnei 

and    others  

Boreeninga    sprayed    with    water-gas    by-product   ns 

fuel      

Spitsbergen  - — .        

Spontaneous  heating  of 
Storngo  of  bituminous 
storage:    .Modem    methods  of 

supplies    of    Holland    

BUppliee  ;    Japanese    , 

supply    in    Spain         

tar.     See  under  Tar 
Thermal  decomposition  of 

products   of   its    carbonisation, 

Buydam,  jun.        

Vertical    retorts   for   distilling  or   carbonising   — — . 

(P)     Walker    and    Bates  

washing   apparatus.     (P)   Llewellyn,  and  Pittsburgh 

Goal    Washer    Co.  

Craig 


Knox 

ion 
Zimmer 


and    of     some    of    the 

\\  lid  aker.    and 


for  yield    of   oil.    Berry 
by-product 

llulett  end 


Coals,    eaiiliel  ;    Recovery    of    oil    from 
eannel;    Testing    of 

aud     Dun.stan 
Characteristics     of     Amerioan    - 
coking     praotice.      Sperr,    jun. 

Coking    of   Illinois    .      OvitS 

Moisture  content  of   some  typionl  - 

others  

Weights  of  various  .     KIngg 

Coating  composition.     (P)  Townsend,  nnd  General  Bake- 

lite    Co 

compositions;    Acid-proof   .      (P)    Tamari 

fabrics   with   liquid    materials.      (P)    Making 

iron  or   steel    pipes    with   sine.    (P)    Greenfield    ... 

by   means   of  emuleions.      (P)    Smith,    and   General 

Electrio    Co.  

metallic  articles   to  prevent  oxidation.     (P)   Crowe 
metals : 

(P)  Allen  

(P)   McCoy,    and  Westinghouse   Elect  rio  and 

Manufacturing    Co 

(P)    McMullen.    and    Simmons   Co 

ni'  tftls  with  lead  ;  Method   of  .     (P)   Shoemaker 

textile  fabrics,   wood,  leather,   and  other  materials. 
(P)   Gillnrd   and   Heslam         

Coatings  of  iron  or  other  magnetic  metals;  Process  for 

obtaining   by   the    spraying   process.      (P) 

Wolf  

Manufacture    of    ngglutinants    for from     tar 

oils.      (P)    Rosen  

Production    of     metallio    by    spraying.      (P) 

Metalliitoiu  Ges 

Cobalt-chromium  alloy;  etcllite.     Quillet  and  Godfroid 

-chromium    steel.     (P)    Kuobnrich  

Colorimetrio    determination    of   in    varnishes, 

paints,    etc       Jones-     242b, 

Determination    of   as    carbonate.     Carnot 

Determination    of     in     cobalt-steel.      Sohocller 

and    Powell  

-iron-silicon  alloys.     (P)  Becket,  and  Electro  Metal- 
lurgical   Co.  ■- 

Separation  of  from  copper,  zinc,  cadmium,  and 

nickel.     Carnot      

-steel ;   Determination  of  oobalt   and  nickel  in . 

Sohocller  and  Powell      

Cobalt,   Ontario;   Silver  ore    milling    practice    at  . 

Dye       

Cobra-venom;    The   poisons   of  .     Barger       

Cocaine;    Conversion    of  into   new   physiologically- 

active    substances.      Von    Braun    and   Jluller   ... 

Cocoa;   Alkalised  .     Rocquce    and  Touplain 

butter.     See    Cacao   butter. 

Determination  of  shell  in  .     Baker  and  Hultnn 

17311. 

wlers;    Examination    of  for   the  content   of 

husks.       Keller       ...        ••■        ••• 

teas";   Analysis   of  .     Baker  and  Hultnn  173k, 

Coconut    cake;    Comparative   keeping   qualities   of  ■ 

and   other   oil-cakes.     Godden  

industry    in    Travnncnre.      Pillai  

oil.     See  under  Oils,   Fatty  . 

palm  products;  Exports  of from  Ceylon  in  1917 

products.      Cox  

shells;   Fuel  value  of  

Coconuts;    Grating,    deflbrating,    or    pulping    machines 

for  .     (P)   Reevce      •■•       .-■■ 

Utilisation   of in  the  manufacture  of  artificial 

butter  or  the  like.      (P)    De  Bruyn,   Ltd.,  and 

De  Bruyn       

Cocurico;    Fatty   oil    of    .      Pieraerts 

Codeine;    Effect   of in   hindering   precipitation  of 

morphine   by    ammonia   from    a   solution    of   i 
lime    compound.     Annott   and    Singh 


173b, 


728a 


567a 

364b 
365a 

47a 
567a 

81a 
281r 
263b 
342b 


455a 

458a 

499a 

175a 

175a 
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568a 

231a 
567a 

663a 
188a 
237a 
184a 

476a 
33a 

773a' 

551a 
590a 
705a 

574a 


377a 

619a' 

705a 
517a 
704a 

630a 
284a 

269a 

33a 

391a 

269a 

210a 
33i 

281a 
279a 

438a 

37a 
437a 

37a 

194b 

287b 

96a 

228b 

98a 

105a 
741a 


441a 
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135a* 

191a* 


Coffee ;   Determination   of  caffeine  in    - 

extract.      (P)     Etaix  

extract;    Plant   for  manufacture  of  .     (P)   Etaix 

-like   beverages    and    products ;    Production   of   . 

(P)    Bjercke  280a 

Recovery  of  caffeine  from  eoot  produced  in  roasting" 

.     (P)    Fontanelli      607a 

substitute ;   Lupine    seeds    as  .     Gonnermann   ...      483a 

substitute ;   Utilisation  of   residues   from  Brunswick 

beer  wort  as  .     Reinke       557a 

substitutes   containing1  lupine    seeds.      Eckenroth   ...      527a 

substitutes   in   Denmark       301a 

substitutes ;      Microscopical     examination     of     . 

Griebel  527a 

Cognao  kept   in    wooden   barrels ;   Alteration  of  alcohol 

content    of    .     Behre  524a 

Cognacs;  Composition  of  .     Jonscher 345a 

Cohering    compositions.      (P)    Tompkins      25a 

Cohune   nuts ;    Utilisation    of    in  the   manufacture 

of  artificial  butter  or   the  like.     (P)  De  Bruyn, 

Ltd.,   and  De  Bruyn       105a 

Coinage;  Bill  for   decimal  system   of  248r 

metals  in  war-time      262n 

Coke;   Apparatus  fur  discharging  .     (P)   Pieters  ...      727a* 

Apparatus    for    discharging    and    quenching     . 

(P)     Wellington,    and    Coalite,    Ltd 618a* 

breeze;    Combustion   of  on   chain   grates   with 

forced    draught.      Winner         401a 

breeze ;   Mechanical  stokers   for   .     Lepsien      ...      329a 

Comparison  of with  ooal  as   fuel  for   gas-pro- 
ducers.      Studler  615a 

Continuously  operated  chamber  ovens  for  the  manu- 
facture  of    gas    and   .      (P)    Lutz      760a 

Cooling    .      <P)    Sulzer    Freres        762a 

Deleterious  effect  of   using  saline  oil  in  manu- 
facture  of    carbon   electrodes.      Scrngg    ...      123t,  131  it 

Determination   of   moisture   in   .     B'ieldner   and 

Selvig  231a 

Device  for  removing  from  gas  producers.     (P) 

North    Kommnndit-Ges.  457a 

discharged  from  retorts  or  furnaces ;  Apparatus  for 

removing   .      (P)    Drakes,    Ltd.,    and    Drake      457a* 

Formation    of .     Chnrpy   and  Godchot 568a 

Formation  of  ammonia  by  heating with  calcium 

hydroxide.      Glaser  621a 

as  fuel  for  the  blast-furnace.    Hewson 32n,  60t 

hardness;  Importance  of  in  the  blast-furnace. 

Cochrane        304a 

Maohines   for   cutting,    crushing,    or   breaking  . 

(P)    Sims       501a* 

Mechanical  stokers   for  .     Lepsien 329a 

Method    of     producing    with    recovery    of    by- 
products.     (P)    Marshall,    sen.         48a 

output   of    Austria       227b 

-oven    benzols ;    Comparative   values    of    crude  . 

Haigh   and   Lamb  201* 

-oven  gas.    See  under  Gas. 
Coke  Oven  Managers'  Association         54r,  94r,  133n,  173n,  453it 

Coke-oven  walls;  Method  of  repairing .    (P)  Chalmers         3a 

-oven  works;   Treatment  of  refuse   from  .      (P) 

Wellington    and    Ethcrton  49a 

-ovens : 

(P)    Bredel   and   Bcrgmann  200a 

(P)  Campbell    and     Goodvear 176a 

(P)  Hubbcll   and   Wilputte         176a 

(P)  Ore  616a 

(P)  Peiter         499a 

(P)  Plantinga  200a 

(P)  Von    Bauer   and    Zwillinger  144a* 

(P)  Wilputte 176a 

-ovens;   Apparatus    for  converting  beehive   into  by- 
product    .      (P)    Zwillinger         538a 

-ovens ;    By-product  and    town's     gas    supply. 

Rees      ...      40U 

-ovens ;    Chemical    problems      at     ammonia-recovery 

plants    in    connection    with  .      Philhpson    .!.      291a 

-ovens;    Chemists    and  .      Dunn      133n 

-ovens;   Construction  of  .     iP)  Easton     404a 

-ovens  ;    Doors   for  : 

(P)  Cunningham        405a* 

(P)    Koppers  4a* 

(P)  Peel    and    Sbevels       405a* 

-ovens ;    Effluents    from   ammonia-recovery   plant  of 

.      Marsson     and     Wcldert  402a 

-ovens;    Foundation  of .      (P)    Roberts    292^ 

-ovens;  Gas-fired  .     (P)  Simon-Carves,  Ltd.,  and 

Brown  232a 

-ovens;   Horizontal  .     (P)    Soc.   Franco-Beige  de 

Fours    a    Coke        362a 

-ovens  of  the  horizontal  or  approximately  horizontal 

flue  type.     (P)    Porteous    and   Allen        292a 

-ovens;  Multiple   regenerators  for  .     (P)  Bugley       760a 

-ovens;    Plant    for    utilising    waste    heat    from   '-, 

(P)     Martin  646a 

-ovens  ;    Regenerative    : 

^P>  BagW        48a 

(P)    Coppee       616a 

(P)  Lesocq        457a* 

-ovens ;    Regeneruti-rs    for   ■ .      (P)    Soc.    Franco- 

B el  ere  de  Fours  a.  Coke 262a 

-ovciu  ;  Reversing  regenerative  .     (P)  Still        ...      616a 


Coke — cont. 

-ovens ;  Storage  bunkers  and  compressing  apparatus 

used  in  connection  with  .     (P)  Simon-Carves, 

Ltd.,  and   Hunter  457a* 

-ovens    in    United    States      417it 

prices    order,    1918;    Gas    382a 

Transforming  into   a  product  suitable  for  the 

manufacture  of  carbon  electrodes  by  heating  in 

an  electric  furnace.     (P)    Sieurin 706a 

Coking;  Advantages  to  be  gained  from  by-product  

on    the    south     coast     of     New      South     Wales. 

Challinor  337t 

apparatus.    (P)    Pribyl  ...      760a 

of  Illinois  coals.     Ovitz         568a 

practice;  Characteristics  of  American  coals  in  by- 
product   .      Sperr,  jun 725a 

process;   Theory  of  the  .    Evans 213t 

Coleus  umboinieus.  Lour. ;  Carvacrol  from  the  leaves  of 

.    Weehuizen  783a 

Coleus  carnosits,   Hassk.     See  Coleus  amboinicus,   Lour. 

Collicrv  explosions ;    Means    for   lessening   risk   of  

"Tiibben  380k 

Collodion     crating    for    incandescence    mantles.         (P; 

Langhans       571a 

membranes ;  Preparation  of  uniform  for  dia- 
lysis.     Farmer       108a 

Colloid-chemical    methods    for    estimating    hardness    of 

water         Berczeller  221a 

chemistry ;    Applications   of    .  472b 

chemistry  and   its   industrial   applications     35r 

chemistry   and    photography.    Luppo-Cramer  ...      167a 

state;    Discussion    on  the  chemistry  of  th©  .   ...      433a 

-treated  fabric.     (P)  Lovcll  237a 

Colloidal    behaviour ;     Molecular     mechanism    of     . 

Tolman    and    Stearn        131a 

catalysts ;  Hydrogenation  under  the  influence  of . 

Bbeseken  and  Hofstede 136a 

electrolytes ;      Soap    solutions    as    a    type    of    . 

MoBain  249t 

gold  and  platinum;  Precipitation  of  on  metallic 

surfaces.     Spear  and  Kahn     127a 

hydroxides;  Adsorption  by  .     Scheringa 719a 

nature  of  the  y-alkali  resin   soaps.     Paul       215a 

nature  of  colophony.     Paul  130a 

nature  of  enzymes  in  relation  to  periodic  phenomena 

in  their  action.    Groll     134a 

silicic  acid ;  Inversion  of  sucrose  by .     Mary  and 

Mary 778a 

silver.     Pickles 771a 

state  of  matter  in  its  relation  to  the  asphalt  in- 
dustry.      Richardson       59a 

state  of  radioactive  substances.      Zachs         205a 

state ;    Spontaneous    transformation    of    solutions     of 
odorous  substances  to  a by  exposure  to  ultra- 
violet  light.      Zwaardemaker    and   Hogewind    ...       783a 
tungstic  oxide;  Method  and  apparatus  for  producing 

for    curative    and    therapeutical    purposes. 

(P)    Simpson  220a 

Colloids,     tannin- ;     Fermentation     of     vegetable    . 

Moeller  341a 

Colombia;   Plant  products  from  .      Bacharach       242k,  553a 

Tariff    alterations         444r 

Colophony;  Colloidal  nature  of .    Paul 130a 

See  also  Rosin. 

Colorado;  Treatment  of  oil  shale  in  282b 

Colorimeter;  New  form  of  .     Bock  and  Benedict     ...      608a 

Colorimetric    determinations ;     Influence    of     suspended 

matter  on  .     Van  der  Linden     323a 

determinations ;  Use  of  diphcnylamine-sulphuric  acid 

for  .      Tillmans         163a 

Colour;  Constitution  and  .    Kehrmnnn 364a 

photography.     See  under  Photography. 

of  phthahc  acid  derivatives;  Constitution  and  : 

Prntt    and    Downev            202a 

Pratt    and    Miller  * 202a 

technology;   Physical  basis  of  .      Luckiesh       ...  64a 

tests;  Biochemical  .    Fearon 748a 

Coloured  solutions;    Application   of  pocket    spectroscope 

to  acidimetry  of  .    Tingle           ...       117t,  131b,  443a 

Colouring   materials ;    Manufacture   of   for   use    in 

food,   pharmaceutical,  and     other    preparations. 

(P)  Boake,  Roberts,  and  Co.,  and  Rendle  ...      145a 

matter    of    glumes    of    sweet    sorghum ;    Industrial 

application  of .    Piedallu 573a 

matter  of  whortleberry  juice  as-  indicator.     Mnrini      673\ 

matters  of  camwood,  barwood,  sanderswood,  and  St. 

John's  wort.     O'Neill  and  Perkin     235a 

matters ;    Detection   of  artificial  in  butter  and 

margarine.     Parkes  220a 

matters  ;    Isolation  of  by  means  of  picrio  and 

dichloropieric  acids.     Willstatter  and  Schudel  ...      540a 

matters  ;  Manufacture  of  organic  and  of  pig- 
ments therefrom-     (P)  Allsebrook     ...        649a 

matters.     See  also  Dvestuffs 

metallic  surfaces.     (P)  Sestini  and  Rondelli  ...        ...      706a» 

Colours  ;    Means    for  covering    in   and  disrhargine;   mills 

for  grinding  and  mixing .     (P)   Breakell     ...      678a 

Method    of    standardising   fastness    of to   light. 

Robson  619a 
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Columns;    Composition    and    manufacture    of    aud 

structures  erected  therewith.      (P)   Quick  ...      657a 

Combustible   muter    iU.    Distilling  — — .      (1*)    Fuxwell    ...      201l 

Combustiun  ;   I'alculutiun    of   tho  excess  of  air    used  in 

.    Huenidtar J6U 

of    coal    aud    design    of    furnaces.       Krcisiitecr     ;iim1 

others  328a 

of  fuel.      <P)    Helps     538a 

in   tod   tM-d>   ol    hand-fired  furnaces;   Low-rate  . 

h       linger  and  others     758a 

Gaseous .     (P)  lonides    jun 571a 

Process  of  .      (P)    Vuljcan      760a 

products  and  steaiu  ;  Qeuerator  for  mixed  ■      (P) 

Cornet   and    HuniMet       357a 

of  the  volatile  matter  in  coal.     Kntz     329a 

Combustions ;     Silver-asbestos,    lead    chroiunto-osbestos, 

and    lead     peroxide-asbestos    fur      use    in    . 

Hinder  784a 

of   substances    containing    nitrogen ;    Rapid   organic 

.    Fisher  and  Wright  392a 

Commer«v-  ;tnd   industry    niter  t he   war         384n 

Commercial  conventions;  Denouncing  of  certain .  ...      205r 


210b, 


Committee  on  chemical  trade;  Report  of  

on  coal  conservation  of  Ministry  of  Reconstruction ; 
Final  Report   of  

on  Commercial  and  Industrial  Policy;  Interim  report 
of  on  treatment  of  exports  after  the  war  ... 

on  Commercial  and  Industrial  Policy;  Report  on 
certain  essential  industries  by  the  

to  consider  provision  of  new  Industries  fur  engineer- 
ing trades;  Appointment  of  

on  cylinders  for  dissolved  acetylene;  Report  of  tho 
Departmental     .         ...     " 

on  eleetrio  power  supply;  Report  of  

Empire   sugar    (technical)    of    the    Society     of 

Chemical  Industry  

on  fuel  oil  from  canncl  coal,  etc 

on  fuel  oil   from  home  sources      

on  fuel  oil   from  home   sources  ;  Report  of  .  ... 

on  gas  traction;   Interim   report  of  

of  Institution  of  Petroleum  Technologists  on  pro- 
duction of  oil  from  cannel  coal  aud  allied 
minerals;   Report  of  

Labour   resettlement  

of  Privy  Oounoil  for  Scientific  and  Industrial  Re- 
search: Report  of  for  19171918  

on  production  of  aloohol  for  use  as  motor  fuel ; 
Appointment  of  — — 

on  sulphuric   acid   and   fertiliser  trades;    Report  of 

Departmental    .  

on  water-power  resources;  Appointment  of  .  ... 


18n 
345e 
233b 
207b 

59b 

10lB 

252b 

35b 
158n 
158b 
325b 
186b 


326b 
119b 


366b 
395r 


118r 
267k 


43b,  82b,  370r 


233b, 


Companies;    Foreign 

Company  news : 

Agua  Btnncns  Nitrate  Co 

Alby  United  Carbide  Factories,  Ltd. 

American    Cyanamid   Co 

Angela    Nitrite  Co 

Anglo-Continental  Guano  Works.  Ltd     

Associated    Portland    Cement    Manufacturers    (1900), 

Ltd 

Bell's   United    Asbestos,   Ltd 

Bleachers'    Association,    Ltd.  

Bornx   Consolidated.    Ltd 

Bradford   Dyers'   Association.   Ltd.  

British    Aluminium    Co.,    Ltd 

British      Cellulose     and      Chemical      Manufacturing 

(Parent)    Co.,    Ltd 

British  Cotton  and  Wool  Dyers'  Association,  Ltd.  ... 

British  Cvanides  Co.,  Ltd 

British     Dyes,    Ltd 253n,  308b,  329b, 

British   Metal   Corporation,  Ltd 

Brifsh  nil  and  Cake  Mills    Ltd 63b, 

Briti-h   I'btin.iMi  and  Gold  Corporation,  Ltd. 
British  Portland  Cement  Manufacturers,  Ltd. 

British   Steel   Corporation,   Ltd 

Brunner.    Mond    and    Co.,    Ltd.       ...         63b,  103b.  289b. 

Buxton    Lime    Films    Co..    Ltd 

Calico  Printers'  Association,  Ltd.        

Consolidated  Gold  Fields  of  South   Africa.  Ltd. 

Courtnuhl's,    Ltd 103n, 

Bleotro-Bleach  and  By-Products,  Ltd 

Erinoid,    Ltd 

Explosives  Combine     

Fortnnn    Nitrate  Co 

Gas   Light   and   Coke  Co 

Holznpfels.  Ltd.  83b, 

John    Knight.    Ltd 

Lagunei  Nitrate  Co 

Langtlale's  Chemical  Manure  Co.,  Ltd.  

Lever   Bros.,    Ltd •••      W*-. 

LeTinstein.    Ltd 22n,  253b, 

Magadi   Soda  Co..   Ltd 

Mavpole    Pairv    Co..    Ltd 

Mond   Nickel  Co..  Ltd.  

Morris.    H.    N..    and    Co..    Ltd 

National    Metal    nnd    Chemical   Bank.   Ltd.      ... 
Rewcastle-npon-Tync  Eleetrio  Supplj  Co.,  Ltd. 

New  Paeohn  «nd   Jaspampa   N:trate  Co 

New  Transvaal  Chemical  Co..  Ltd.  

Nitrate   Companies       


271b 
33"r 
370b 
271b 
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383r 
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309r 
123r 
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142k 

142b 
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462b 
463r 
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Company  news— cont. 

Nitrogen   Produots  nnd   Carbide  Co.,  Ltd. 

NobePs   Rxplosives  Co.,   Ltd.        

Odums'   Nitro-Phosphate  nnd  Chemical  Co.,  Ltd.     ... 

Pacific  Phosphate  Co.,  Ltd.  

Roburite    and    Ammonal,    Ltd.       

llosurio    Nitrate   Co 

Solar  del   Carmen   Nitrate  Co 

Sanitas,    Ltd 

San   Lorenzo   Nitrate  Co 

South    Metropolitan    Gas    Co.  83b, 

South  Staffordshire  Mond  Gns  Co 

Southall  Bros.  &  Barclay,  Ltd 

Sulphide  Corporation  

Tnrnpaca  and  Tocopilla  Nitrate 

Thermit,    Ltd 

Trinidad  Central  Oilfields     

United    Alkali    Co.,    Ltd 

United  Indigo  and  Chemical  Co.,  Ltd.  

United    Steel    Companies.    Ltd 

Wright,  J.,  nnd   Eagle  Range,   Ltd 

Yorkshire  Indigo,  Scarlet  and  Colour  Dyers,  Ltd.  ... 

Yorkshire  Dyeware  and  Chemical  Co.,  Ltd 

Zino   Corporation,    Ltd.  

Composition  having  a  low-freezing  point.  (P)  Ferguson, 
and    Pyrene    Manufacturing    Co 

Compressed  materials;  Apparatus  for  cooling  nnd  drying 
and  removing  dust  therefrom.     (P)  Marshall 

Compressing    air    or     gases;     Method    of    .         (P) 

Humphrey,  and  Humphrey   Gna   Pump  Co. 

elastio  fluids;  Method  of  .     (P)  Humphrey,  nnd 

Humphrey  Gas  Pump  Co 174a' 

and  evacuating  gases.     (P)  Recs 

gases;    Plants   for  for  refrigerating  and  other 

purposes.     (P)   Heane     

granular  and  other  substances.     (P)  Hutchins 

Concentrating  acids;  Evaporating  furnaces  for .    (P) 

Chem.  Fabr.  zu  Schbningen,  and  Vetterleitt 
apparatus : 

(P)  Hechenbleikner,    and    Southern    Electro- 
chemical   Co 

(P)  Heinz    and    Geib  

liquid     or     semi-solid      materials     on     a     revolving 

cylinder;  Apparatus  for  .     (P)  Leitch 

liquids ;    Apparatus    for   .       (P)    Monteith,     and 

Chemical   Construction   Co 

ores.    See  under  Ores. 

process.     (P)  Bergh.  and  General  Redaction  Co.     ... 

solutions,    e.g.,    of    phosphorio    acid ;    Apparatus    for 

.     (P)  Wayte 

sulphuric  or  other  acids  ;  Apparatus  for  .       (P) 

Tungay  and  Haughton 

Concrete  destructor;   Calcium  aluminium  sulphate  as  a 

.       Nitzsche      

flooring   and   composition   therefor.      (P)    Ellis,  and 

Ellis-Foster   Co 

floors    subjected    to    injurious     liquids;     Protective 

treatments  for  .     Anderson         

Influence  of  various  substances  on  .     Witt 

and  the  like.     (P)  Stewart 

Machine    for  mixing  .       (P)    Ransome   Concrete 

Machinery  Co.,  and  Ransome  

Method  of  rendering resistant  to  moisture.     (P) 

Horn     

reinforced :   Action  of  suit,  brine,   and  sea-water  on 

.     Creighton     298b, 

reinforced  ;   Construction  of  cooling  towers  of  . 

(P)  Van  Iterson  and  Kuypers         

reinforced  ;  Deteriorating  action  of  salt  and  brine  on 

.     Creighton     

substances;  Composition  of  .     (P)  Linden 

Condensation;    Process    and    apparatus    for    fractional 

.       (P)    Aylsworth,    nnd   Condensite    Co.     of 

America  

products ;  Composition  containing  phenolio .    (P) 

Baekeland,   and  General  Bakelite  Co.  

products;    Manufacture   of   .       (P)    Brown     and 

others  

products;  Manufacture  of  phenolic  : 

(P)  McCov,  and   Westinghouse  Eleetrio  and 

Manufacturing  Co 158a,  158a, 

(P)    Redmanol  Chemical   Pivliiete  Co. 
products  of  the  naphthalene  series;  Manufacture  of 

water-soluble   for   use    as    tanning   agents. 

(P)      Badische  Anilin   u.   Soda  Fabrik      

produots  ;  Phenol-aldehyde  : 

(P)  N.  V.  Hollandsche  Proteine  Maatsehappij 

(P)  Van   Voorhout 

products    from    phenols    and    forma!. Vhyde ;     Manu- 
facture of  : 

(P)  Hiltcrmnnn  

(Pi  Tnrassoff   nnd    Shestaknff 

products;  Process  of  hardening  phenolic  .      (P) 

McCoy,    and    Westinghouse    Electric   and     Manu- 
facturing  Co.  

products:   Synthesis   of  organic  .     (P)    Hibbert, 

and  Du    Pont  de  Nemours  Powder  Co 

Condenser  nnd  heat  interchanger ;  Combined  for  tar 

distillation.      (P)    Richardson   nnd   Hammond   ... 
tube  corrosion  ;  Curious  case  of  .    Kewley 
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Condensers  : 

(P)  Hills  

(P)  Snow  

(P)  Stables,    and    J.   &   E.   Hall,   Ltd. 

for  acids.      (P)   Hayhurst     •••        —        — 

Ammonia  for  ice  machines.      (F)    Manns,   and 

Frick  Co ■••        ••• 

Ammonia    for     refrigerating    machines.      (P) 

Block 

Annular .     (P)  Hayek     

for  fumes.     (P)  Richards     

for  refrigerating   apparatus.      {PJ    McClellan 

for  smelter  fumes.     (P)  Stewart 

Tubular  vapour  and  like  apparatus.     (P)  Finue 

Condensing  apparatus  for  vapours.     (P)    Phillips 

exhaust   steam  and   other  vapours   and  obtaining   a 

vacuum;  Apparatus  for  .     (P)  Tinsley 

gases.      (P)   Hechenbleikner,   and   Southern   Electro- 
Chemical  Co.  

heat-exchanger;    Fractional    for    fractionating 

liquids.      (P)    Wright   and   others      

Conduits  for  electric  wires.     (PJ  Murphy,  and  American 

Conduit  Manufacturing  Co.      

Co'tepi'i    grandifolia ;    Fatty    oil    of   .       Bolton    and 

Revis  

Congo,  Belgian;  Copper  in  the  

Belgian.    Tariff   alterations  

Conifer  resin.    Schwalbe  and  Schulz 

resin;  Fat  content  of .     Schwalbe  and  Schulz  ... 

Constitution  and  physiological  action;  Relation  between 

chemical .     Pyman 

Constructional  materials ;  Use  of  Brinell  ball  in  testing 

hardness  of .     Le  Chatelier  and  Bogitch     ... 

Contact  catalysis.      Bancroft      

catalysis.    Decomposition  of  ethyl  nlcohol.    Engelder 

poison;  Mercury  as  a  .     Bredig     

reactions  between  gases  and/or  vapours;  Means  for 

carrying  out  .      (Pj    Rov,    and   Morson  end 

Son        397a, 

Conventions;  Denouncing  of  certain  commercial .  ... 

Converter  lining.     (P)  Hinners  

plant  control  order,  1918      

Converters;  Combined  tilting  and  reversible  open-hearth 

melting  furnaces  and  .    {PJ  Rollason 

Small    with    side    tuyeres    and    provision    for 

removal  of  slag.     (P)  Raapke  

Conveyors  for  furnaces;  Material  .     {PJ  Cram,  and 

Railway  Materials  Co 

Coolers  for  gases  or  liquids.     <P)   Stables,  and  J.  &  E. 

Hall,    Ltd 

for  salt  solutions  and  other  liquids.      (P)    Thvssen 

und    Co 360a, 

Water  .      (P)      Cleworth         

Cooling  apparatus.      (P)   Guy     

apparatus;   Aeration  and   carbonation   of   wort  and 

other  liquids  in  connection   with  counter-current 

.     (P)   Robinson        

apparatus    for    alkaline    aluniinate    solutions.        (P) 

Sherwin,  and  Aluminium  Co.  of  America 

apparatus  for  use  with  compressed  air.      (P)   Smet- 

hurst     •  

and    condensing    gases.       (P)    Hechenbleikner,     and 

Southern   Electro-Chemical   Co.  

and   drying    compressed    materials    and    substances, 

seeds,  and  the  like;  Apparatus  fur  .        (1*) 

Marshall         

gases;   Apparatus   for  .      (P)    Mathys      ...      141a, 

hot  residues  from  distillation  processes.     (P)  Sulzer 

Freres  

humidifving,  and  filtering  air  or  the  like ;  Apparatus 

for .     (P)   Brown     114a,  399a. 

liquids ;   Apparatus   for  .      (V)   Smallwood 

liquids;  Jacketed  vats  for  .     (Pi  Buck  and  Co., 

and  others     

liquors  containing  potassium  salts,  etc.;  Apparatus 

for  .      <P)    Pinkenburg      

and  mixing  machine.      (P)   Connolly     

plates  for  continuous  rectification  apparatus.       (P) 

Barbet  et  Fils  et  Cie 197a, 

towers  of  reinforced  concrete;  Construction  of  . 

(P)  Tan  Iterson  and   Kuypcrs  

water;  Process  for  increasing  the  cooliug  action  of 

.     (PJ  Billig     

Co-partnership.     Walls       

Copper ;  Activation  of  carbon  monoxide  by  metallic  . 

Hofmann.         

and  its  alloys;  Colouring  of  .     Miyazawa 

alloys  containing  strontium.     (P)  Frafy  and  Temple 

alloys ;   Deoxidation   of  .     Hodgkinson      

alloys    high  in  zinc.     Guillet  and  Bernard 

alloys ;    Improvement   of  .      (P)    Goldstein 

alloys;  Manufacture  of  .     (P)   Eldridge  ...        62a, 

ii Hoys ;    Manufacture   of    hard    .      (Pj    Knudeen 

-aluminium  alloy;  Case  of  disintegration  of  a  . 

Seligman    and     Williams  

-aluminium     alloys ;     Constitution    of    the     copper- 
rich  .    Greenwood     112n, 

-aluminium  alloys  high  in  zinc.    Guillet  and  Bernard 
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Copper — cont. 

Analysis    of   .      Woodcock        210a 

articles ;    Artificial    patina   on    .     Grotian         ...      338a 

in    the   Belgian   Congo  202b 

castings  for  electrical  purposes.     Comstock 210a 

cathodes ;    Oxygen   and   sulphur    in   the    melting   of 

.     Skowronski  470a 

cement-;    Analysis  of  .    Binder       770a 

Colorimetric     determination     of     biemuth     in    . 

Motherwell  92a 

converting;  Development  of Krejci     11a 

Deoxidation    of   .    Hodgkinson         158t 

deposit    in    Sweden      381b 

Determination   of  as  carbonate.     Carnot  ...      284a 

Determination   of  as   copper   oxide   after   pre- 
vious precipitation  as  thiocyanate.    Fenner  and 

Forschmann  391a 

Determination  of  in  insecticides.     Jamieson  ...      603a 

Determination  of  by   means  of  potassium  thio- 
cyanate and  potassium  iodide.    Bruhns 751a 

Determination  of  molybdenum    in  presence   of  . 

Hoepfner  and  Binder      488a 

Determination   of   oxygen   in    .     Oberhoffer      ...      376a 

Determination  of  by  potassium  thiocyanate  and 

iodide    and  thiosulphate.    Bruhns 445a 

Effect  of  boiling  sulphur  on  .    Hayward 470a 

Effect     of    cold    work    upon    tensile     properties    of 

pure  .      Alkins  587a 

Effect  of  on  crude  rubber.     Fox 99a 

Effect  of   iron   in   the    electrolytic   precipitation    of 

from  sulphate  solutions  with  insoluble  lead 

anodes.      Kern        423a 

Electro-deposition  of  : 

(P)    Cowper-Coles       128a 

(P)    Lockwood  309a 

Eleotrodeposition  of  from  acid  solutions.      (P) 

Studt  310a* 

Electrolytic  production  of  .      (P)   Perreur-Llovd 

and    Bailly  310** 

Electrolytic   separation    of   nickel   from    .      (P) 

Guess  155a 

Extraction    of   .  (P)    Dawson,    and    Dawson 

Metallurgical  Furnace   Co 706» 

Extraction   of  or   of   compounds    thereof   from 

ores.     (P)   Ross  and   Crump 37ti* 

Extraction   of  from    its   ores.      tPj    Anderson, 

and    International    Precipitation    Co 378a 

Furnace    refining    of    .      Addicks    ..         32a 

furnaces ;   Fettling  of    reverberatorv  .     Ruther- 
ford                       547a 

Future  production  of  in  Sweden 457b 

gauze;    use  of  as    filtering   medium    in    deter- 
mination of  woody  fibre.     Fairley  and  Burrell 

149ir.    155- 

Germany's  chief  home  source  of  280b 

Gravimetric    determination    of    by    means    of 

sodium     nitroprussidc.      Votocek    and    Pazourek      751a 
group ;  Separation  of  — : —  from  the   arsenic  group, 
with     special     reference     to     identification     of 

arsenic.     Sneed      .= 168a 

Hardness  of  compared  with  that   of  soft   iron. 

Kelley  737a 

industry   of   Japan       418b 

Influence  of  lead   on  molten  containing  gases. 

Stahl  423a 

Influence    of    temperature    of     rolling,    amount    of 
work,    and    annealing    on    some     properties     of 

.      Oberhoffer  375 1 

Iodometric  estimation   of   .      Kolihoff      751a 

Manufacture      of     commercially     pure    .       (P) 

Bradley         660a 

melts  containing  gases;  Effect  of  tin  on  .     Stahl      375a 

Metallurgy   of  in  the   United    States    in   1917. 

Walker  I52a 

minerals;  Determination   of  in   partly  oxidised 

ores  : 

Van    Barneveld  and  Leaver       270* 

Cremer 516a 

mines    in   Finland;    State  365b 

mines    of    Russia  365n 

New    method   of    determining  .     Moir      ...        ...      126* 

-nickel    alloy     for     electrical     commutator-sections. 

(P)    Sandell  and   Mills  96* 

-nickel     alloys ;     Potential     measurements     on   . 

Gordon    and    Smith        270a 

-nickel  allovs ;  Separation  of  nickel  from  .     (P) 

Dharvefnas.    and   United    States    Nickel   Co.  550a,  591a 

-nickel  matte  ;  Refining .     (P)  Hollownv 426* 

nickel    matte;    Treatment    of    .       (P)   "Lellep    ...       74?* 

and    nickel    ore     deposit    in    Quebec 298a 

ores ;    Concentrating  .     (P)    Dosenbach 550a 

ores;    Determination   of  copper   sulphide  and   copper 

oxide  in  .     Maier     270a 

ores;   Furnaces  for    calcining  .     (P)    Squire    ...      310a* 

ores ;    Heap-leaching   of    .      Van    Arsdale  ...      183a 

ore;    Nitric   acid   and   .     Westby 245a 

ores;   Treatment  of .     (P)   Westby,  and  Western 

Process    Co.  13* 

ores;    Treatment  of  ■  by  lixiviation.     (P)  Chris- 
ten sen    and    others  772* 

ores ;    Utilisation   of    nitre    cake    for   treating    . 

(P)    Hyatt    and    Fellowes       426* 
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Copper    c"iit.  i-aoi 

-non    of    oarbon    monoxide    in    contact    with 

.     Uofmnnn       ...      765a 

nhor-i   alaniifaotnrc  of .    (P)   VV'cbstoi    and 

Gray,   jun 473,1 

Preparing    coatings     of    bismuth     011     (P) 

nig        379a 

Preoenoa  of  in  white   wines.     Carlos 276a 

Process  of  purifying .    (Pj  Ladoff,  und  VYesting- 

Kleetrio   and   Manufacturing   Co 6>a 

Process    ior    tempering    au<l    hardening     -  -.      il'i 

storterud        271* 

Prodnoera      taaooiation:   Australian  19b 

production    in    Australia       456b 

production  of  Peru     365n 

Produotion,   properties,   etc,  of  358a 

reu   in   metallurgy    of  -  -  ■     Carpenter       •  ••     244a 
t   development*   La   use  of   sulphur  dioxide  in 

hydrometallurgy   of  .      Weidleiu 10a 

very   of    from    solution,      d')    Gahl      ...      551a 

refining;  Process  of  treating  foul  ■  from 

.      (P)    Smith  660l 

aing  in  Quebec      224k 

refining ;    Recover)     of    selenium    and    tellurium    in 

.     Bferrisa*  and   Binder      657a 

Relation      of     oxygen     to     overpoling     of     . 

skonronski  702a 

Separation    of   from    mercury.      Votoock    and 

Piwourek        751a 

Separation    of    nickel    and    .      (Pj     Pavel    and 

others  705\ 

Separation  of from  solutions.     Saul  aud  Craw- 
ford            718a 

a  of from  zinc.     Caruot 390a 

oration    of from    zinc,    cadmium,    nickel, 

and    oobalt.      C'arnot      391a 

1    of  from    Kino   and    nickel.      Carnut      390a 

of  ■  — 279n 

in   sewage   at  the  .New    Haven  Sewage-   Experiment 

■i.     Mohlman  106a 

Recover)    of    value*   from .     (Pj   Herrc- 

ahoff,  jun.  " 519a* 

Solutions ;    Bleotrolytio   proc  ss   for  treating  impure 

.     (P)  Greennwalt     772a 

United   states  365n 

sulphide  ami    like  ores;   Smelting .      I  I')    Cavers      309a 

tailings;    Ammonia   leaching  of   nt   Kcnneoott, 

1.      Lawrenoe         10a 

rion  of  with  potassium  cyanide.     Appleby 

and    tane      *       445a 

tment  of for  various  purposes.    (P)  Howard 

and     Howard  272* 

lytic     production      of     .       (P) 

Covv|*  r-Coles  473a 

tuyeres   fur  blast-furnaces.     Reese        304a 

I  hydrofluoric  aei<I  for  separation  id  from 

Furman ...     445a 

•sine  alloys;  Influence  of  cadmium  on  the  properties 

of .,    Quillet  338a 

-/ino  alloys;  hfechanioal  properties  of  —  .    Johnson      587a 

Copper  carbonates;  Basic .     Dunnioliff  and   La]     ...      621a 

compounds   of  azo    dvestuffs;   Manufacture   of  . 

(P)  80c.  Chem.  Ind.   in  Basle  459a 

lands  oi  Bubstantive  aso  dyestuffs;  Manufacture 

of  .    (P)  Soo.  of  Chem.  Ind.  in  Basle        ...      202a 

">unds    of    substantive    o-hydroxynzo   dyestuffs; 

Prodnotion  of on  the  fibre.    (P)  Soe.  Chem. 

Ind.  in  Basle  652a* 

cyanide     plating     bath;     Experiments     with   . 

Mathers  423a 

hydroxide;  Influenoe  of  on  catalytic  activity  of 

palladium  hydrosol.     Paul  and    Hartiii.-nn         ...      579a 
-lime  liquor;  Perocide  liquor  as  substitute  for  . 

Appcl 348a 

-  ;  Determination  of  in  copper  ores.    Milicr      270a 

sulphate  in   Algiers      20n 

sulphate    (amendment)    order,   1918  232b 

lulphate  order.  1918     79b 

sulphide;     Determination     of- in     copper      ores. 

staler  270a 

sulphide;    Manufacture    of    thermo-elements    having 

as  positive  constituent.    (P)  Haraohall      ...      447a 

Coppers ;    Brewing .     (P)  Hill       482* 

Copra  : 

Brill    and  others       97a 

Cox           96a 

in    Dutch   East   Indies              310» 

riments  on  preparation  of  in  Java.     Smits  33a 

Utilisation   of  in   the   manufacture  of   artificial 

hotter    or   the   like.     (P)  Do    Bruyn,    Ltd.,    and 

Do   Bruyn       105a 

tea;   Supply  of  '      180b 

CoprosiM ;      Tinctorial     properties    of    tho    genus . 

Aston  332* 

Cord  ;    Manufacture  of  from   strips   of  paper,  tex- 

tilose,  and  similar  material.     (P)  Soc.  Alsaoienne 

do  Constructions  Mecaniques 461a* 

Cores.    See  Korea. 

Oorindite,    a    new    refrnctorv    and     abrasive    material. 

Bigot " 218a,  335a 


Cork   slabs    from   eork   waste.     Ost        

substitute;   Preparation  and  treatment  of  cellulosio 


Hoi. 

409* 


material    to"  reudcr    it    suitable    as    a  .     (P) 

Heyl      6a 

substitutes  in  Austria  135« 

GOTH.     -Sec   Maize. 

L'ornua    mttttilli;    Tannin    content   of  .    Benson    and 

■ s  100a 

Corpus  iuteUfflj   Manufacture  of  a  physiologically  active 

substance  from .     (l'J   Friu'ikol  and  Herrmann       717a 

Honuiaotnre     of     physiologically    active    substances 

and    new    , ipouuds    containing     nitrogen    from 

.     (P)  Soo.  Chem.  Ind.   in   Basic         222a 

Corrosion;   Curious   ease   of   condenser  tube  — — .    Kew- 

ley        39T 

of  dry  gas-meters  ;  Report  on  .    Tuplay 759a 

in     an     evaporator    of    u    sugar    factory    caused    by 

organio   acids    formed    from   tho   juice.    Jentink      317a 
gas-    and    water-pipes    in    clay    soils    containing 

calcium    sulphate.     Medingcr 422a 

iron;  Influence  of  calcium  sulphate  on  tho  . 

Medingcr        269a 

of     lead    roofing.    Bramo 31n,  39t,  85t 

of  metals;    Hydrolysis  of  organic  halides  and . 

Doughty 


of 


Of 


Protection   of  iron   with   paint   against   atmospheric 

.    Friend  

-resisting  metal  articles;  Manufacture  of '.      IV) 

Merten  and  Breck  

tests  on    "  Ironao  "  acid-resisting  iron.     Tungay  ..." 

Treatment    of    iron   and    steel    to   prevent  .     (pj 

Allen  

Typical     cases    of    deterioration    of    Monti  metal 

(60:40  brass)  by  scleotivo  .    Rawdon 

Corrosive  gases;  Treatment  of .    (P)  Eustis 

liquids;    Apparatus   for   pumping  .     (P)  Human, 

and  Kcstner  Evaporator  and  Engineering  Co.    ... 

liquids;  Handling  and  transportation  of  .    Luff 

liquids;   Siphons   for  .     (P)  Channon         

liquids  or  substances;  Apparatus  for  storing,  treat- 
ing, or  conveying .     (Pj  Wolf 

Costa  llica.    Tariff  alterations  

Cotton  cellulose ;  Nitration  of  and  influence  of  pro- 
longed bleaching  on  its  transformation  into 
dmitrocellulose.    Namias  

crop  of  India,  1917-1918        ..' 

Exports   of  from   the  Colonies         ...        ...        ... 

fabrics;  Isolation  and  examination  of  the  textile  in 
rubber-proofed  .    Porritt  

fabrics,     e.g.,    tissues,     yarns,     and     embroideries; 

Process  for  producing  transparent  effects  in  

(P)  Heberlein    &    Co 

fabrics;  Treatment  of  .     (P)  Klouser,  and  Akt'.- 

Ges.    Cilander  

fibre;  Dyeing  of  with  basic  dyes,     ilaller        ... 

fibre;  Mechanical  powdering  of  - —  during  beet- 
ling.    Port     

goods ;  Cleansing  of .     (pj   Bartelt  ... 

Imparting  a  transparent  appearance  to  — — .  (pj 
Heberleiu        

Influence  of  oertain  processes  of  dyeing  on  the  com- 
bustibility of  .    Holden     

material    with    white-effect    threads;    Production    of 

„     ■     (P)  Walther,    and    Synthetio    Patents    Co 

Means   for  circulating  bleaching   and   other    liquors 

in    bleaching    and    like    treatment    of  (P) 

Taylor  

plant;' Chemistry  and  histology  of  "the  si'ande  of  the 
— —  and  occurrence  of  similar  glands  in  related 
plants.     Stanford   and   Vichoever 

plant ;  Chemistry  of  the  with  special  reference 

to  Upland  cotton.     Viehoever  and  others 

sizing :    an  empirical   process.     Pickard 

in    South    Africa         

stalks;    Process    and    apparatus    for   reducing       '". 
pulp    suitable     for    manufacture    of    paper. 


to 

(Pj   Irwin 
stalks;    Prooesa   of    treating  .      (Pj    Jones    and 

others  

Testing   of  by  steaming    .  Freiberger   ...        . 

Textile  Industries  Association  for  Oils  and  Fats 

trade;  Fats  in  tho  

trade;    Some    instances    of    applied    science    in    the 

.       Balls  

Use  of  in  rubber  mixings.      (Pj   Glcason,  and 

Standard   Woven   Fabric  Co 

waste;   Apparatus    for  cleansing  .     (P)   Poulson 

and    Mate      

waste;   Means   for    circulating   bleaching  and   other 

liquors     in     blenching    and    like    treatment    of 

.      (Pj    Taylor  

yarn ;    Merccrisation    of    by   caustic   soda    lye. 

Nakata  

Cottonseed  cake ;  Comparative  digestibility  of  palm- 
kernel  cake,  extracted  palm-kernel  meal,  and 
undecorticnted  .     Crowther  and  Woodman  ... 

Comparison  of  American  and  British  systems  of 
crushing  .     De   Segundo 

Dcfibration    of    the   decorticated    hulls    of and 

segregation  and  collection  of  the  detached 
fibres.     (P)  De  Segundo  
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Cottonseed — cont. 

Delinting  of  ginned and  segregation  and  collec- 
tion of  the  detached  fibres.     (P)  De  Segundo  ... 
fibres;  Utilisation  of  the  short  on  the  woolly 

varieties   of   cottonseed.      De  Segundo      

flour  as  food.     De  Segundo 

flour;    Manufacture   of   .     (P)    Baumgarten 

Gossypol,    the    toxic    principle   of   : 

Carruth  

Withers    and    Carruth       

hull    fibre;     Treatment    of   for    paper-making. 

(P)    Stewart    and   others         

meal  injury ;  Iron   as  aa  antidote  to  .     Withers 

and   Carruth  

meal ;     Uniform     nitrogen      determination    in . 

McHargue      

oil.     See  under  Oils.  Fatty. 

products  and   the  chemical   industry.     Thompson   ... 

products ;    Comparative    toxicity    of   — — .      Withers 

and    Carruth  

products    in    their    relation    to 

De    Segundo  


present-da  v    needs. 

118T, 

Errata 
209b, 


Beuson  and  Jones 
treatment    of    flue 


Heimrod 


products  in  the  United  States 

Cottonwood;  Tannin  content  of  

Dottrel]      electrostatic     process    for 

dust  and  fumes.    Bush  ...  

precipitator;  Use  of  the  in  collecting  the  phos- 
phoric   acid    volatilised    in    the   electric    furnaoe 

smelting  of  phosphate  rock.    Carothers     

process   for   potash   recovery.    Bradley 
processes  in  the  sulphuric  acid  industry 

and  Egbert  

Couch-grass  as  malt  adjunct  in  brewing.     Koritschoner 

Coumarin ;     Detection     and    determination    of    in 

factitious  vanilla  extracts.     Wichmann     

Coumarone   resin;    Manufacture   of  .     (P)  Ellis    and 

others  > 

-rubber    product ;    Manufacture    of    vulcanised . 

(P)  Wells,   and  Ellis-Foster  Co 

Council ;  Report  of  

Coupling     reaction ;     Mechanism    of    the  .    Dimroth 

and  others     

Covering    pipes  and   the   like ;    Material  for   .     (P) 

Majerius   and  others       

Cranks  for  supporting  earthenware  and  like  articles  dur- 
ing firing.     i.P)  Edwards,  and  Edwards  and  Sons 

Cream;   Pasteurisation   of  .     Larsen   and   others    ... 

Pasteurisation  of  sour  farm-skimmed  for  butter 

making.     Hunziker  and   others        

Cream  of  tartar.    See  under  Tartar. 

Creosote    oil    and    similar   oils ;    Production    of    oils    for 

different  purposes   from  .     (P)  Martin 

Cresol ;    Influence    of  on   the   concentration    of   anti- 
toxic    sera     by     the    Banzhaf     (1913)     process. 

Homer  

Influence    of    temperature    on    the   liberation    of  

from      sodium     eresylate     by     carbon      dioxide. 

Denbigh  

Inhibitory    effects    of    water    on    interaction    of    alu- 
minium and .     SeligmaD  and  Williams 

Preparation    of    a    preservative    from  .        Nevin 

■and    Mann 

Cresols ;     Compounds    of with    pyridine.      Skirrow 

and  Binmore  

Deodorisation    of  .     Couch      

Estimation  of  phenol   in   the  presence   of  the  three 

.     Knight   and    others  

Manufacture  of  solid   disinfectants   containing  . 

(P)  Cofman-Nicoresti       

Oxidation  of .     (P)  Pomilio     

Process   for   the   separation   of  .     (P)  Darkens    ... 

Solidifving  and  boiling  points  of  the  .     Fox  and 

Barker  

Cresyl   carbonate  as  substitute  for  lubricating  oil   and 

glvcerin  :  Di-  .     (P)   Chem.   Fabr.    von  Hey- 

den    A.-G 

Oresylio    acid ;   Determination   of    phenol   in    .     Fox 

and    Barker 

See   also  Cresol. 

Crete;    Trade    of   

"  Crimson  antimony  "  ;  Manufacture  of .    (P)  Morris 

and  Nevill     

Crismer  test.     Johnston  and  Stewart  

Crisnier  test   for  detecting   foreign  fat  in  butter,  lard, 

etc.     Stewart  

Cristobalite ;     Estimation     of     proportions     of    quartz, 

tridymite,    and  in   silica    bricks.     Scott    ... 

Melting  point  of  .     Ferguson  and  Merwin 

Crotonisation  of  acetaldehyde.    Sabatior  aad  Gaudion  ... 
Crucible  furnaces.    See  under  Furnaces. 

Crucibles;  Graphite .     (P)  Rietz 

Heating  device    for   metal-melting   .       (P)    Fort, 

and    Fnrt-ified   Manufacturing  Co 

for    metal    founding.     (P)    Boerieke         

for  preparing  fused  quartz.     (P)  Keyes,  and  Cooper 
Hewitt    Electric   Co 
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Crusher.     (P)  Liggett,  and  Jeffrey  Manufacturing  Co.  ...      565a 
Crushing  and  amalgamating  mill  for  ores.     (PJ  Church 

and  Dallugge  ...      473a 

coke,  coal,  and  other  material;  Machines  for  cutting, 

breaking,  or .    (P)  Sims 501a 

machinery.      Louis        208t 

machines  : 

(P)  Furse  aiid   Neill         360a* 

(P)  Miller  and    Lloyd        495a 

machines;  Rotating-ring  .     (P)  Symons  ...        ...      399a 

ores  and  the  like ;    Means  for  covering  in  and  dis- 
charging mills  for  .      (P)    Breakell      678a 

stone,  ore,  and  like  materials ;  Machinery  for  . 

(P)  Baxter,  Ltd.,  and  Baxter  358a 

Cryolite ;  Manufacture  of  from  sodium   bisulphate, 

silica,    and    fluorspar.       (P)    Chem.    Fabr.    Gold- 

Bchmieden  Bergius  und  Co 733a 

Cryptopine;  Salts  of  .      Watt       28U 

Crystal  masses ;   Obtaining  large  with  well-formed 

crystals    from    hot    concentrated    liquors.        (P) 

Waskowsky 724* 

Crystalline  non-metallic  bodies;  Production  of .     (P) 

Pintsch   A.-G 331a 

Crystallisation ;  Apparatus  for  effecting  continuous  

from  solutions.     (P)  Hansen,  and  Norsk  Hydro- 

Elektrisk    Kvaelstofaktiesclskab        566a* 

apparatus ;  Evaporating  and  especially  adapted 

for  obtaining  large  crystals.     (P)  Soc.  d'Exploit. 

de  Proc.  Evap.  Praehe  et  Bouillon 755a 

Crystals  of  hygroscopic  substances;  Production  of  . 

(P)  Elektrochem.  Werke  Ges.,   and  Dreibrodt  ...      467a 
Separating  from  solutions.     (P)  Adam 399a 

Cuba  ;  Chromium  and  manganese  ores  in  438b 

Mineral  resources  of  Isle  of  Pines  459b 

Manganese   deposits  of   Eastern  248b 

Pyrites    from   102b 

Trade  of   254b 

Cucumber,    wild ;    Fatty    oil    from    seeds    of    the    . 

Daughters     187a 

Culture  media ;  Action  of  ozone  on  artificial  .    Heise  634a 

Cumene  from  spruce  turpentine.    Wheeler 364a 

Cupferron.    See  Phenylnitrosohydroxylamine-ammonlum. 

Cupola  furnaces;  Construction  of  .     (P)  Bartlett  ...  456a 

Cupreine  and  its  methyl  and  ethyl  esters.     Giemsa  and 

Halberkann 781* 

Curcas  oil.    See  under  Oils,  Fatty. 

Curcumin ;   Synthesis  of  .     Lampe         763a 

Curd;  Distinguishing  between   whey  proteins  and  . 

Liining  and   Tbnius         746a 

Customs   tariffs.     Sec  under  Tariff. 

Cyanamide,  Preparation  of Osterberg  and  Kendall      107a 

Cyanamides;  Production  of  .     (P)   Sem,  and  Norske 

Aktieselskab   for   Elektrokem.   Ind.,    Norsk  Ind.- 
Hypotekbank  242* 

Cyanates;  Hydrolysis  of  metallic  .  Werner     166* 

Cyanhydrins;   Action  of  on  enzymes  and  bacteria. 

Jacoby  43b* 

Cyanide  process  of  gold  extraction.    Louis 209t 

solutions;  Crowe  system  of  de-aerating  .     Crowe      626a 

solutions ;    Estimation    of   oxvgen    in    working   . 

White  547* 

Cyanides ;  Detection  of  iodides  in  presence  of .    Curt- 
man  and  Kaufman            413a 

Manufacture  of  : 

(P)  Devaucelle  and  Bensa  546a* 

(P)  Wright       302a 

Manufacture  of  alkali  : 

(P)  Calvert       466a 

Urano      299a 

Recovery   of   ammonium    chloride    from    ammoniacal 

liquor,  with  extraction  of  .      (P)  Baker         88a,  766a 

Synthetic  production  of by  catalysis.    (P)  Starke      241a 

Use  of   sodium   paratungstate  in  the  determination 

of  metallic  oxides  from  .    Kuzirian     30a 

Volumetric  determination  of  .    Votocek     444a 

Cyaniding   flotation   concentrates'.      Parmelee        210* 

graphitio  gold  ores.    Bruhl 152,v 

versus  flotation  of  gold  and  silver  ores.     Clevenger  338\ 
versus      smelting      of      gold-bearing      concentrates. 

Drucker  269a 

Cyanogen-bearing    compounds ;    Recovery    of    from 

coal  or  other  carbonaceous  fuel.     (PJ  Espenhahn  570a 

compounds;    Manufacture   of  : 

(P)  Lindblad 467a*- 

(P)  Morgan      766a 

(P)  Philipp   and   Foersterlmg     88a 

ions;  Volumetric  determination  of  .     Votocek   ...  444a 

products  ,   Reactions   of .     Maeri      690a 

Separating  from   gaseous  mixtures.      (PJ    Beck  400a 

Cyanuric    acid ;     Identity    of    with    the    so-called 

tetracarbonimide.      W'alters   and   Wise      19* 

Cyclopentanones ;   Transformation  of  hexacyclic  ketones 

into  .      Wallach   and    others      605a 

486* 


p-Cymene ;   Nitration  of 


Andrews 
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/  i  win  ii.  -ulphonic     acid;    Manufacture     of    from 

2-brumo  j  ulphonio  add.      (I'J   Itheiu- 

Uohc   Oampnsi •Fabrik   Ops 487a 

<!ta  dubta;  fatty  oil  of  .     Nnkatogawa        ...  707a 

i'l/pritiui  carpio;  Fatty  oil  from  .     Tsujimoto          ...  63a 

*  \prus;   Report   oa    trade  of  for    1916-17 159a 


Dakin   hypochlorite  antiseptic  solution.     Griffith 

Dnrwinia;   Essential  oils  of  .     Baker  and  Smith  ... 

l>:ivy-K:ir:ul:iy  Beaeearnfa  Laboratory;  Endowment  of . 

DobOABOlising      waab      and     other     oils      and      liquids; 

ratal  for .    (P)  Hammond  and  Riohard- 

8oa        

Dacaeyclene ;     Synthesis     of     .         Dziewonski     and 

Suknarowski  

Decimal  system  of  coinage  bill  

Decolorisation  ;  Determination  of  the  minimum  quantity 

of  decoloriser  required  for  complete  by  the 

adsorption  formula.      Tudokoro         

Decoloriser  for  fatty  oils.       (P)   Boeck,  and  Celite  Pro- 
ducts   Co 


Decolorising  agents  ;  Manufacture  of from  molasses. 

(P)    Lyoil   and    Peck  

carbon  ;  Manufacture  of : 

(P)  Ensuiko     Seito      Takushoku     Eabushiki 

Kaisna,   and   others      

(P)  Shilstone 

carbon  ;  Preparation  of  an  netive  from  kelp  for 

uoe  in  sugar  refining-.     Zerban  and  Frecland     ... 

carbon ;    Use  of   Norit  in    refining  beet   sugar. 

Qtffard  

oarbon ;    Una    of    vegetable   as    compared    with 

animal   charcoal    (boneblaek)    in    sugar    refining. 

Sauer  

carbons;  Vegetable  for  sugar  refining.  Sehnellcr 

oarbona;    Vegetable and  their  use  in  the  o&ne 

sugar  industry.     Zerban  

charcoal;  Production  of  .     (Pt  Von  Ostrejko     ... 

Decorative  varnished  surfaces;  Treatment  of  .    (P) 

Hadfleld    and   others        

Decorticating  fibrous  matter.     (P)  Poulson,  

Deflbrating  machines  for  coconuts  and  other  oil-bearing 

product-      iTi    Beeves     

De flocculating;  solid   materials.      (PJ    Acheson      

solid    materials  and  agents  therefor.      (P)   Acheson, 

and   Acheson   Corporation         

Dcgumming,  retting,  and  drying  fibre  plants  and  woody 

material.     (Pj    Loomis     

silk.      (P>    Elkan  Erbcn  Ges '     ... 

silk   and    silk    waste.      ( P)    fJ.-hr.    Rehniid  

Bilk,    silk     waste,    and    the    like.       (P.)     Tanaka 
Dehydrating   coal   tar,    mineral,   or   vegetable   oils,    and 

the    like;    Apparatus    for   .      (P)    Hammond 

and    Richardson 

fruit.      vegetables,      and      similar      articles.       (P) 

Benjamin        

machines   for    desiccating  liquids.      (P)    Coster  and 

Putnam  

See  also    Desiccating  and  Drying. 

1>.  hvdratore ;   Continuous   suction    with   filter-base. 

(P)    Gerlneh  

Continuous  vacuum   .     (P)   Biesel 

Dehydrogenation   of   carbon   compounds.     (P)   Badische 

A  nil  in    und    Soda    Ffibrik  

New  method  of  - — .     Dziewonski  and  Suknarowski 
Demobilisation    and    transition  

Denmark;  Coffee  substitntes  in  

Industrial  developments  in  16?n. 

Licences  f'>r  exports  to  .        207n, 

Oil  substitutes  in  .         

Peat   industry   in  .        

i-r   fa  bited     ■     ports    120n,  270n,  422n,  444n, 

Soap   industry    in .         

Densimetric   methods   and    appliances.      (1')    Pollard    ... 

Dental  alloy.      (PJ    Bandell  and   Mills        

cements.      (P)    Crowell         623* 

tilling  of   vitreous   or   porcelain-like   structure;    Pro- 
duction  of  a  .     (P)    Schoenbeck  und   Co    ... 

Dentifrice;   Manufacture  of  from  collulcse  hydrate. 

(P)    Spies    and   others 

Deodorising      night      soil,      slaughterhouse    refuse,     and 
other  analogous  materials;  Apparatus  for  drying 

and  .     (P)  Stamp     

Deoxidising  and    melting  mill  scale  and    like   material. 

(Pi    Bollason  

Department    of    Agriculture   and    Technical    Instruction 

for  Ireland ;  Chemical  work  of  the  .  Morgan 

Dephlegmator    and    rectifying    column.      (P)    Pyzel    ... 
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Dcpolariser.-.  J    Bleotric    battery    .      (P)    Holmes,    and 

National   Carbon    Co 

Manufacture    of    battery    ■ .       (P)      French     and 

others  

Manufacture  of  manganese  dioxide  .     (P)   Ellis 

and    others    

Organic  manganese  compound  .     (P)   Ellis,  and 

National  Oarbon  Co 

Poly  aeid      of     mangancso    -.        (P)      Ellis,      and 

National   Carbon  Co 

Depolarising  electrode;  Non-conducting  manganese  — . 

(P)    Ellis,    and     National    Carbon    Co 

mass;     Void-filled    .     (PJ     Ellis,    and     National 

Carbon  Co 

material;   Preparation  of  higher  oxide  of  manganese 

.      (P)    Ellis    nnd    others 

material;  Volume-stable  manganese  .     (P)   Ellis, 

and    National    Carbon   Co 

Depositing  clay,  plumbago,  and  other  like  products  on 

absorbent     moulds.       (P)     Allen        

Desiccating    food    products  

liquid   substances ;  Process  and  apparatus   for  . 

(P)    Gray       

liquids  : 

(P)  Buhl  

(P)  BfaoLaohlan        

liquids;   Dehydrating  machine  for  — .     (P)  Coster 

and    Putnam  

See  also   Dehydrating  und  Drying. 
Dcsoxycholic    acid  ;    Preparation  of  addition  compounds 
of  .     (P)  Wieland     

Desulphurisation  of  gases  nnd  other  fluids  containing 
hjdrogen    sulphide.     (P)    Hemingway       

Detergents ;  Manufacture  of  soap-like  — — .  (P) 
Feldenheimcr  

Purification  of  products  of  hydrolysis  of  proteins 
for  use    as   .     (P)    Bennert        

from  synthetic  aromatic  tannins,  etc.  (P)  Badische 
Anilm    und    Soda    Fabr.  

Det inning  tin-scrap  and  like  material.  (P)  Zwingen- 
berger  

Detonator.  (P)    Matter,    and    Tereinigte    Koln-Rott- 

weiler    Pulverfabriken  

compounds  containing  mercury  fulminate;  Analysis 
of  .     Nicolardot   and    Boudet 

Detonators;   Dealings   in  


De  watering      and      separating 
and   Eeardslee 


device.       (P)  Bcardslee 


Dextrin ;    Conversion    of    f-glucosan    into    .      Pictet 

Examination  of   commercial  .        Babington  and 

others  

industry  in  Canada     

Dtxt  rose-cellulose  relationship;  Re-investigation    of    the 

.     Cunningham  

Determination    of    by     means     of     hypoiodite. 

Willetiitter    and    Schudel  

Enzymes    concerned    in    decomposition    of    -; —    by 

B.    colt    communis.     Grey         103a 

Glucosazone  reaction  for  .    Garard  and  Sherman 

Influence  of  different  compounds  on  the  destruc- 
tion   of  by   sodium   hydroxide.     Waterman 

New    galloyl    derivatives     of    and    comparison 

with  chebulic  acid.     Fischer   and  Bergmann   ... 
Qualitative  test    and    quantitatiie  titration  method 

for  in  urine.     Folin  and  McEllroy 

Rate   of  production   of  colour  in    alkaline  solutions 

of  and   picrate.     Addis    and    Shevky 

See  also  Glucose. 

Dialdehydesulphoxylic   acids;   Production    of  .     (P) 

Binz      

Dialkyl   sulphate ;  Preparation  of  .     (P)  Irvine  and 

Haworth         

Diallylbarbitunc   ncid  and  quinine;   Compound  of   . 

(P)    Soc.   Chem.   Ind.    in  Basle        

CC-Diallylbarbiturio  acids;  Manufacture  of  oompounds 
of  with  quinine  alkaloids  or  their  deriva- 
tives.     (P)    Soc.    Chem.    Ind.    in   Basle    

DialWlbarbituric  acids  and  morphine  alkaloids;  Pre- 
paration of  compounds  of  .     (Pj  Soc.  Chem. 

Ind.    in   Basle         

Dialysis;   Gliding   .      Thorns  

Preparation  of  uniform  collodion  membranes  for 
.       Farmer         

Diaminoncridine  sulphate;  BacterioJdal  properties  con- 
ferred on  the  blood  by  intravenous  injection  of 
.      Browning   and  Gnlbranson      

3.9-Diarninophenazoxonium ;  Absorption  spectra  of  the. 
mono-acid  salts    of  .     Kehrmann   and   Sandoz 
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593a 

592a 

593a 
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593a 

661a 

661a 

661a 

661a 

58a 
437a 


142a» 
280a 


108a 

500a 

187a* 

412a 

382a 

310a 

224  a' 

673a 

382b 

327a 
710a 

257t 
456b 

236a 

556a 

,  103a 
480a 

133a 

274a 

275a 

522a 

467a 


222a 


193a 
190a 


320a 


119a 


Diammonium    phosphate;    Manufacture     of     .      (P) 

Hcchenhleikncr,    and    Southern    Electro-Chemical 

Co 415* 

Parsons      174b,  300a 

43a 


Diamond  ; 
ii:.-'  oionds 


Formation  of   — 
South  African 
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Diaphragms  for  electrolytic  and  electro-osmotic  pur- 
poses.     (P)     Schwerin,    and    Ges.    fur    Elektro- 

Osmose  

for  electrolytic    purposes.      (P)    Siemens   u.    Halske 

used    in    electrolysis;      Supports      for     .  (P) 

Meister,  Lucius,   u.  Briining 

Diaryl   sulphates;    Manufacture   of   .       (PJ    Badisehc 

Anilin    und    Soda     Fabrik        

Diastase;    Action   of  oxidising1  and  reducing  substances 

on   .     Berczcller   and    Fodor       

Precipitation   of    starch    by   .     Berczeller 

Diastatic  product;  Manufacture  of  .     (P)   Takaniine 

Diatomaceous     material ;    Manufacture    of    .  (P) 

Caven,    and    Maryland    Products    Co 

Dichloramine-T    and    chlorinated    eucalyptol.         Krauss 

and  Crede     

Solvents   for  .    Dakin  and   Dunham  

Diehlorodi-iodophthalio   acids.     Pratt   and    Perkins 

Dichlorophthalic    anhydrides ;    Action    of    amines    upon 
. .     Pratt  and   Perkins         

Dichloropicric  acid ;  Isolation  of  colouring  matters  by 
means    of  .      Willstatter   and    Schudel 

Dicresyl  carbonate  as  substitute  for  lubricating  oil  and 
glycerin.      (P)    Chem.    Fabr.    von   Heyden    A.-G. 

Dioyanodiamide ;    Action   of  on   growth   of   plants. 

Pfeiffer    and    Simmermaoher 

Constitution  of   .     Hale  and  Vibrans        

Determination    of    in    old    nitrolim    i,crude    calcium 
cyanamide).     Kappen      

Die-casting    of  aluminium-bronze.       ltix    and   Whitaker 

Diesel  engines;  Tar  oil  in  .     Moore     

Dietary-essential  water-soluble  B ;  Study  of  in  rela- 
tion to  its  solubility  and  stability  towards 
reagents.      McCollum    and    Simnionds        

Diethylbarbituric  acid   scheduled   as    a   poison 

Diethylamine ;   Preparation  of  .     Werner       

Diethylaminoacetylsalicylie  acid ;  Synthesis  of  deriva- 
tives  of    .     Hahn   and   Loos      

Diethylaniline ;  Separation  of  from   aniline.     Price 

Diets  producing  pellagra;  Biological  analysis  of  some 
.      McCollum    and     Simmonds 

Diffusers  for  use  in  diffusing  gases  in  liquids,  e.g.,  in 
purification  of  water.      (P)  Wallace  and  Tiernan 

Diffusion;  Principles  of  ,  their  analogies  and  appli- 
cations.     Brown  

Digesters ;  Removing  esparto  or  the  like  from  sta- 
tionary    used  in  paper-making.     (P)  Wallace 

and  others     

for  use   in  manufacture  of  cellulose  and  like  opera- 
tions.    (P)    Schuuffclberger      

Digestive  preparation  enriched  in  erepsin ;  Manufac- 
ture   of   a  .      (P)    Hopniann      

Digitalis ;  Effect  of  cleaning  on  the  inorganic  consti- 
tuents  of  .     Rogers    and    Newcomb      

extracts;    Preservation    of  .     (P)   Knoll    und   Co. 

Relative    activity    of    separated      portions      of  . 

Newcomb  and  Rogers      

X-Digitoxin      See  Gitalin. 

,5-Diglucoside  of  glycol ;  Attempted  biochemical  eyn 
thesis   of  .     Bourquelot    and   Bridel      

Diglucosides  of  polyhydric  alcohols ;  Attempted  bio- 
chemical     synthesis      of   .      Bourquelot     and 

Bridel  

N-Dihydro-1.2.2'.l'-anthraquinoneazinc.  See  Indanthrene 
under  Anthracene  dyestuffs. 

1.8-Dihydroxyanthranol ;      Manufacture      of   .       (P) 

'Bayer  und  Co .        

o-21.41-Dihydroxybenzoyltetraohlorobenzoio  acid  and 
some  of  its   derivatives.    Oriulorff  and  Adamson 

Dihydroxydiaminoarsenobenzene ;  Metallic  derivatives 
of  .     (P)  Danysz        

^i^-Dihydroxydicinnamoylmethane ;     Synthesis    of    . 

Lampe  and  Godlewska     

3.4-Dihydroxyphenanthrene ;    Synthesis    of   .     Barger 

Di-iodophthalic  acids.     Pratt  and   Perkins 

Dimethylaminophenyldimethylpyrazolene;      Manufacture 

of     readily     soluble     preparations     of  .     (P) 

Meister,  Lucius,  u.  Braining 

Dimethylaminotetra-aminoarscnobenzeiie ;  Preparation  of 

stable    solutions    of .      (P)  Meister,     Lucius, 

u.  Briining     

Dimethylaniline;  Manufacture  of  a  difficultlv  soluble 
complex    compound    from    benzyl    chloride,    zinc 

chloride,  and  .     (P)  Chemical  Works  Rohner 

&    Co.  

Preparation    of by    catalysis.    Mailhe    and    De 

Godon  

Separation  of  from  aniline.    Price 

Dimethylglyoxime;   Preparation    of  .        Adams  and 

Kamm  

Diruethylphcnylbenzylamnionium  zinc  chloride;  Manu- 
facture    of .      (P)  Chemical    Works    Rohner 

&    Co.  
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134a 
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203a 

349a 
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389a 
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672a 

620a 

560a* 

763a 
322a 
119a 

443a 

531a 

202a 

234a 
84t 

636a 


Dimethyl     sulphate;     Manufacture    of  .     (P)  Boake 

and  Durrans  

Dinitroccllulose ;    Influence  of    prolonged  bleaching  on 

transformation     of     cotton     cellulose    into . 

Namias  

Dinner  of  the  Society;  Annual  

Diphenylamine ;     Nitro-derivativcs     of  .    Ryan    and 

for  colorimetric  deter- 


Glover 
-sulphuric  acid:    Use  of - 
iniuations.     Tilimans 


Diphenyl    ether    as    foam    inhibitor    in    the    Van    Slyke 
amino   nitrogen    method.     Mitchell    and    Eckstein 
Diphtheria    bacilli;    Disinfectant    action    of    quinino    de- 
rivatives on  .     Schaeffer     

Di i>ter ocar pun      indicus  ;      Uleo-resin      from  .      Sud- 

borough    and    others         

Disazo  dyestuffs.    See   under  Azo  dyestuffs. 

Discharging  coke  or  the  like;   Apparatus   for  .     (P> 

retorts    for    distillation    of    coal,    shale,    or    the    like. 

(P)  Robertson  

Diseases ;      Substance      for      treatment      of .      (P) 

Paschall  

Disinfectant  action  of  quinine  alkaloids  on   pathogenio 

bacteria.     Bieling  

action  of  quinine  derivatives  on  diphtheria  bacilli. 

Schaeffer        

dressings ;      Manufacture      of   - — -.       (P)    Deutsche 

Desinfektionsfabr.  Lipschitz.  u.  Co 

Disinfectants.     (P)  Tetralin  Ges 

Manufacture  of containing  halogenated   phenols 

or  phenolic  salts.       (P)   Carbolsiture-Fabr.  Ges. 

Manufacture    of    solid  containing    cresols.     (P) 

Cofman-Nicoresti  

Non-explosive  containing    nitro   compounds    of 

phenols.     <P)  Chem.   Fabr.   Florsheim       

Process  for  liberating    gaseous  .     <P)  Eckmann, 

and  Schweiz.     Serum-  u.  Impfinstitut       

Disinfection;  Adeorptive  by  nietallio    combination 

and  disperse  galvanic  elements.    Bechhold 
by  alcohol;  Theory  aud  practice  of .    Christian- 
son         

Application  of  the  law  of  mass  action  to  the  process 

of .     Leo  and  Gilbert         

with     formaldehyde ;    Substitute    for    the    perman- 
ganate-formalin  met  hod   of  .     Storm 

Disintegrating   cement  or  other  materials.     (P)   Sniall- 

wood      

and   drying  machine.     (P)  Kelly  

Disintegrators.     (P)   British  Dyes,   Ltd.,  and  others  ... 

Dispcrsoids ;   Stabilising  .     (P)   Sarason         

Dissolving  solid  substances;  Apparatus  for  continuously 

.     (Pj  Eberhardt        

Distempers ;    Preparation   of    ingredients    for    production 

of     coloured .     <P)   Merry,     and     Cot  t- A -Lap 

Co ' 

Distillation  of  alcoholic  liquors  and  the  like  in  multiple 

...    482a* 


(P)  Barbet  et  Fils  et  Cie. 


effect. 
apparatus 

(P)  Chenard     

(P)  Foster         

apparatus;    Sectional  .     (P)  Furmau         

apparatus  for   sea-water.     (P)  Andrews  

apparatus    for    separating    alcohol    from    beer.     (V) 

Straus,   and  Baltimore   Process  Co.  

apparatus   for   water.       (P)    Duodo  

of    beads     of     automobile     tyres ;    Destructive . 

Dubosc 

of    birch ;    Effect   of    incomplete    distillation    on    the 

yield      of      products      in     the     destructive . 

Palmer  

of    bituminous    coal;   Destructive  .     (P)   Blythe... 

of     carbonaceous     materials ;     Destructive  ■.     (P) 

Perkin    and    West  

of    carbonaceous    matter ;    Apparatus    for  .     (P) 

Perry 

of  carbonaceous  substances. 

Coal   Briquettes,    Ltd. 
of    carbonaceous    substances 

Wellington 
of  carbonisable   materials 
of  coal : 

(P)    Heyl 
(P)  Liuiborg    ... 
of  coal;    Apparatus 
of  coal   and   eannel : 


(P)  Sutcliffe,  and  Pure 


Destructive 
(P)    Peai 


(P) 
:  riA, 


— .     (P)  Grafflin      

Apparatus   for  .     (P)   Key... 

of  coal,  carbonaceous  and  other  materials;  Retorts 

for .     (P)  Bradley 

of  coal,  carbonaceous  and  other  materials;  Vertical 

retorts   for .     (P)  Walker   and   Bates 

of     coal     for     manufacture     of     gas     and    apparatus 

therefor.     (P)  Pinet  and  Debout      

of   coal,   oil   shales,   and  other  similar  carbonaceous 

materials.     (P)  Billbrough        

of    coal    and    other    materials    for    manufacture    of 

motor-gas   and   utilisation   of   residual    products. 

(P)  Hiiler  

of  coal ;   Retorts   for    destructive  .     (P)  Bostaph, 

and  Bostaph  Engineering  Co.  

of  coal  tar  or  the   like.     (P)  Reilly      
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ior» 


(P) 


Apparatus    for    fractional 

(PI   Rothenbnoh 


i'  filiation — cont. 

of  oonl   tar,   mineral   or    * itabla   oils   :unl   the   like; 

Apparatus  for  —  [PJ  Bammoad  mid   Richard- 

son         

of  ooal  tar ;  Modern  practices  in .     Butler 

Combined    condenser     and     but     Interohangcr    for 

tar  .    (P)  Biohnrdsou    and    Hammond 

of  combustible  matei  1    swell  

Experimental  retort  for  dry  ■ .    Coombs     

Fractional  .     IP)  Ad.-uu  

rraotioaal;       Kfflcient       apparatus      for    -  under 

diminished  pressure.     Hoyes  and  Bkinjicr 
fractional;      Laboratory      apparatus      for  —         (1*) 

Bowrey  

fractional;     Process     and    apparatus    for  -  (P 

AvUiv,  rtli.                      I    nsite   Co.    of    America 
of      gasoline;      Electric    heater     for    nualytieul . 

He-ill 

or    hard    Wood;    Effect    of    catalysts,   S.0.,    phosphoric 

acid  on  the  yield  of  products  m  the  destructive 

.    Palmer         

of    hord    wood;     Innurllee    of    moisture    on    the    yield 

iroduets    m    i!"'   destructive   .    Palmer 

and  Cloukcy  

of  li  11   (..''ill's,  and  bitumens  to  produce 

lighter    lilt      (P)   Hall     

of  hydrocarbons.  (P)  Coast,  jun.,  and  Process  Oo. 
of  hydrocarbons  or  Liquids  likely  to  form  emulsions; 

Apparatus     for .      (P)  Melehoir,     and     8oc. 

Anon.   des   Combustibles    Industrials  

el    lignite,    peat.    wood.    I'ti',       I  I' 1    Ilert/ii     (; 

.1!    liquid    mixtures     or    nlcoholio     solutions. 

Ber  'stroni 
of   liquid   mixtures 

interrupted  

of    liquids: 

(P)  Major  

(P)   Stalhnne  and   Kring 

(P)  Soderlund  and  e.thers  

machinery   for  sea-water.     (IV)  Urqunart        

of   mineril  oils,  tar,  etc.     (P)  Neumann         

il  nnd  other  liquids;  Process  and  apparatus  for 

.     (P)  Th  

"f  oil  shales  : 

(PlHcyl  

Morrell  and  F.gloff 

■  ■f     oils;     Apparatus     for .    (Pi  Edwards,    and 

Tide   Wnter  Oil  Co 

■  I    oils    from    ooal-gae;    Bxtraotion    nnd    fractional 

- — .     (P)  Marbais   and    Dcguido      

'•.     fits,     snd    the    like;      Apparatus      for  . 

-  o.  Pranoo-Belge  ds  Fours  a  fioke 

of   ores    ond    motnl-benring     products;     Apparatus 

for  .     (P)   Jones  and    Fulton      

of  iher    materials     containing    mctnls. 

(Pi    Jones  and  others      

of  peat,  sawdust,  sweepings,  and  other  waste  organic 

r.     Galaine  and  Houlhert       

•f    petroleum    hydrocarbons.     (P)    Coast,   jun.,    nnd 

Process   Co 

^f  petroleum    and  the   like;   Method   and   apparatus 

for  .     (P)  Sherman,  and  Cleveland  Trust  Co. 

'•f    Philippine    wood ;    Destructive  .     Wells 

plants;   Automatic   wood-gas   regulating    valve    for 

destructive  wood  .      (P)   Cooper  and   Coo] 

plants;   Seal    for   retorts  in .    (P)    Schaoht 

process  : 

(P)   rhenurd     

(P)  Foster         

processes  ;       Ci>oling       hot        residues       from  . 

'  I',   Snlz.-r  Krdr<-s 

Processes  of  destructive  .     (P)  Turner     

of  sawdust,  shavings,  small  wood,  peat,  licnns,  nuts. 

and    like    carbonaceous    substances;    Mechanical 

retorts    for    destructive  .     (P)    Blair,    Camp- 
Is!],    nnd    McLean,    and   others  

of  shale  or  the  like;  Apparatus  for .    (P)  Cut  li  11 . 

and   Cntlin    Shale   Products  Co 

nnd    sterilisation    of      liquids,     especially      water; 

Apparatus   for .     (P)   Rimmer 

in     superheated     steam     under     is-duced     pressure; 

I  aboratory     apparatus     for .    Harries     and 

Haarmann      

of  tar.  crude  petroleum,  resin,  and  similar  materials; 

Method   nnd    plant  for  .     (P)    Weiokel 

of  untreated   or   concentrated   cellulose    waste  lyes. 

(P)  Schacht 

of  water;  Apparatus  for  .     (P)  Furman 

of  wood  : 

(P)  Chute   nnd    MoElroy 

Lawrence  

(Pi     Palmer       295a, 

of    wood    or    other    similar    material.     (P)    Senman 

Waste    Wood   Chemical    Co 

Distilleries  :  Influence  of  different  agents  on  -saccharify- 
ing and  fermenting  powers  of  Mucor  Boulnrd 
in  .    Bettinger  

Distillers'   groins;   Manufacture   of  meal    or   flour    from 

.     (P)  Sleeman  

grains:  Production  of  sugars  and  cattle  food  from 
spent  .     (PI  tllmnn 

Dog-fish  liver  oil.     See  under  Oils,   Fatty. 

Dogwood;  Tannin  oontent  of  .     Benson  and  Jones... 
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647a 
571a 
634a 

561a 
364a 

3351s 

559a 

118a 

5t 
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219a 

4113a 
317a 
100a 


PAOS 

Dolomite;    Analysis    of    694a 

Deoaloifloation   of  .    Mellor      205a 

Eoonomy    of    fuel    and    Increased    output   in   dend- 


218n.  335a 
(P)   Mitchell, 

581a 

Edwards   and 

209a 

1    in    South 

393R 


122n, 


burning  of  ■     Steiger 

Manufacture   of  magnesia  from  . 

und   Mitchell  and  Oretielle,    Inc. 
Hate    of    hydration    of    calcined  . 

Higby  '. 

Dolomitio     limestones;     Distribution    of 
Wales.    Bowe 

Dominican    Bepublio  ;    Caoao   in   the   . 

Caetor  beans  in  the  ■ 

Tanning   materials    from   

Dopes;   Aeroplane .    Beselen,  jun.  

Doping    aeroplane    wings.     (P)    Mnkins       

in  aircraft  works;    Report  on  .     Smith 

Dough  for  bread  and  the  like;  Predetermining  the  time 

necessary  (or  tin-  fermentation  or  rising  of . 

(P)     Wntkins  

Dressing  ores   and  the  like.     (P)  Mnuss       

Drilling      oils      nnd      their      substitutes;      Examination 

of .    Marousson         

Dross;  Sampling  of  for  analysis.      Binder 

Drugs    of  animal    origin.    Burger       

and  Chemicals  (Returns)    Order,  1918 

Means   for  covering   in   and    discharging    mills    for 

grinding  and   mixing  .     (P)    Breakell 

Preservation  of  extracts  of  .     (P)  Knoll  und  Co. 

Supply  of  to  soldiers     251R, 

Dry   products ;   Conversion  of  oils,    resins,    waxes,  etc., 
and  hygroscopic  substances  into .     (P)  Mnrous 

Dryers  : 

(P)  Bownum  

(P)  Haney         

(P)  King    nnd    Miller        

(P)  Lissnuer  

(P)  McCorraick  and  others         

(P)  Palen,  and  Philadelphia  Textile 
Mnchinerv    Co 

(P)    Reed      ■ 

(P)  Sargent,  nnd  Sargent's  Sons  Corporation 
for   bricks  : 

(P)  Ayres,  nnd  Philadelphia  Textile 
Machinery  Co 

(i')  Bever  

(P)  Klein  

Centrifugal  .     (P)   Anderson  nnd  others 

for  ceramic  ware.     (P)  Klay  

Evaouator    for    cylindrical .    (P)    St.   Clair  and 

Hoffman  

and   evaporators.     (P)    Offenhauser         

Felt for     paper-making     and     like     machines. 

(P)  Aitkeu     

for    fibrous  materials.     (P)    Sargent,   and    Sargent's 

Sons   Corporation 

for   fruit.      (P)    Stover  

Gas  : 

(P)  Brassert     

(P)  Kennedy 

and   mixers.     (P)    Ruggles 

for  photographic  plates.      (P)  McCue  and  others  ... 

Revolving   cylindrical  .     (P)   Baier  and  Bnier  ... 

Rotary  .     (P)  Arzinger  

S'team    plate  .     (P)     Kraushaar        

Tubular     for      lignite,      etc.        (P)      Zeitzer 

Eisengiesserei    u.    Maschinenbau     A.-G 

Drying  and  aerating  machines.     (P)  Clark  nnd  others  ... 

air.     (P)    Bynoe  

air      blast      by      means      of       oalcium       ohloride. 

(P)    Honigmnnn      

apparatus : 

(P)  Adt  

(P)  Clarke        

(P)  Kraftwerk   Stettin  Gos 

(P)  Meihuizen  

(PI   Pacific  Evaporator  Oo.  

(P)  Pierce,  and  Pnciflo  Commercial  Co. 

(P)  Sehule  Ges 

(P)  Tegoli         

apparatus;  Design  of  laboratory  .    Richmond  ... 

apparatus       for       fabrics;      Stretching       and  . 

(P)  Shelton,  and   Tuscon  Steam  Laundry  Co.  ... 

apparatus  for  fibrous  materials.     (P)  Hirth 

apparatus     for     fruit,     herbe.      vegetables,      seeds, 
chemicals,   fibre,   and    the  lit-e.     (P)    Boulton    ... 

apparatus   for   paper.     (P)    Mueller       

apparatus   for   powders.     (P)    Caskey      

of   ceramic    ware;    Effect   of     gravitation     on  . 

Washburn       ...         

chinn    or    other   clav,    fullers'   earth,    whiting,    and 

the  like      (P)  Gee 

clay  and  other   substances  or  articles;  Process  and 

apparatus   for  .     (P)    8ecord      

and   cooling    compressed    materials   and    substances, 

seeds.      and      the     like;      Apparatus      for . 

(P'l  Marshall  

cylinders  heated  internally  nnd  externally;  Heating 
device  for  rotary  .     (P)  Rungo 
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Drying — cont. 

cylinders;  Testing1  attachment  for  hteam-heatcd 

(f)  Barrus,   and    International    Paper   Co.        ...      114a 
cylinders  used  in  paper-making  and  the  like;  Auto- 
matic   steam    control    mechanism    for    the   . 

(PJ    Stickle  178a 

and  disintegrating  machine.     (P)  Kelly  399a 

drum;  Internally  heated .    (PJ  Frank  and  others      357a 

fabrics  in  open  form;  Machine  for  .     (PJ   Taylor      366a 

fibre-plants      and     woody     material ;     Retting,     de- 
gumming,    and    .      (Pj    Looiuis  574a 

fish,    meat,    fruit,    and    the    like    by    vacuum.      (P) 

Myrens    Yerksted 280a,  328a* 

foods   and  other  products.     (P)  Bowler   and  others      669a 

fruit;  Apparatus  for  : 

(P)  Forrest        669a 

(PJ    Parker       256a 

fruit,    vegetables,   and   other   materials ;    Apparatus 

for  .      (P)    Price   and    Sugg      755a 

General  aspects  of  .     Moore 261a 

grain    and    other    coarse    granular    materials.      (P) 

Passburg        164a 

hanks    or    warps  of  yarn,   woven  or   felted  fabrics, 
leather,    and     fibrous    materials ;    Machines    for 

.     (P)    Ogle      461a 

and   heating   apparatus.      (P)    Muse       614a 

installations.      (PJ    Schlatter    and    Frorath    357a 

kilns : 

(P)  Hunter,   and   Hunter  Drv   Kiln    Co.      ...      197a 

(PJ  Lohman     614a 

(P)  Tidmann  and  others 644a 

leather,    varus,    j  ute,    or   like   materials ;    Machines 

for .     (P)  Stephens 776a 

liquid    materials.      (P)    Carr        496a 

liquids ;  Machines  for  .        (P)  Blom  and  Gledie      755a 

machines  : 

(P)   Crouch    and     Hewlett  142a 

(P)    Sargent,   and   Sargent's    Sons    Corpora- 
tion          289a 

(P)  Universal   Drying  Machine  Co 25a* 

machines;    Centrifugal  : 

(P)  Brvson,  and  Tolhurst  Machine  Works  ...      614a 

(P)   Elmore        401a* 

machines    for  fabrics.     (PJ   Johnston 237a 

materials;   Art   of  .      (P)    Wright 142a,  538a* 

materials    in   bulk;    Apparatus   for  .      (Pj    Hof- 

mann  173a 

materials    in    sacks   and    the    like.      (P)    Dinesen    ...       566a* 
medium ;    Method    and    apparatus    for    producing    a 

.      (P)    Sadezky         289a 

night    soil,    slaughterhouse   refuse,  and  other   acalo- 
gous    materials ;   Apparatus  for  deodorising  and 

.     (P)   Stamp 321a 

oils.     See  under  Oils,   Fatty 

pans;   Calandria    for   vacuum  .     (P)    Truscott  ...       114a 

paper,   pasteboard,  wood-pulp,  and  other  materials; 

Apparatus   for   .     (P)   Lyche      575a* 

plant    materials   at    different    temperatures.      Andre"      784a 

powdered    ores,    flue-dust,    etc. ;    Furnace    for   . 

(P)    Schumacher  629a 

and    preserving   timber    and    other   materials.      (P) 

McMullen    find    McMullen  701a 

room   for  cereal  pastes.     (PJ  D'Agostino  and  others        18a 
rubber    or    other    materials    or    articles ;    Apparatus 

for  .     (P)    Moore     631a 

and     washing     machine;     Centrifugal     .       (P) 

McCaleb         M2a 

wet    or    watery    materials.        (PJ    Van     Musschen- 

broek  320a,  758a* 

See  also  Dehydrating  and  Desiccating. 

Durra;    Sudan   as    brewing  material.     Briant    and 

Harman  523a 

Dust;  Apparatus  for   extracting  from  smoke,  air, 

and  other  gasee.      (PJ   Hindmarsh 45a 

Apparatus  for  removing  from  compressed  mate- 
rials   and  substances,  seeds,   and  the  like.     (PJ 

Marshall         113a 

Apparatus   for    separating  from   gases  or  air. 

(PI    Rowlands  565a 

Apparatus    for    separating    from     ores,     coal, 

and    the  like.     (P;   Laudien 495a 

catchers   for  cleaning  gases.      (P)    Heine         400a 

Centrifugal  apparatus  for  extraction  and   collection 

of  from  air   or    gases.      (PJ    Wood 496a 

collectors  : 

(P)  Cloakev       643a 

(PJ  Marascio  565a 

(P)  Wedge,   and  Process    Engineering  Co.   ...      496a 

Determination  of  injurious  in  mine   air  by  the 

Kot?e    konimeter.      Innes  348a 

Device  for  separating  from  fluids.      (P)   Wedge, 

and  Process  Engineering  Co 496a 

filter.      CP)    Fraser      ?9fU 

furnace-;   Brinuetting  .      (P)   Mathesius 425a 

problem    in     factories.       Smith     246r 

Waterproofing  bags   and  sacks    and    rendering  them 

impervious   to    .    (P)    Gadsden 45a,  26?a* 

Dyed     cnr-s^nts ;     Renovating    .       (P)     Wilson    and 

Murphy  238a 

Dyebath,  acid;   Theory    of   the  for  wool.     Fort  ...      410a 


Dyeing    and     analogous    purposes ;    Machinery    for    use 

in .      (P)     Seeley 

apparatus : 

(P)  Grab©         

(P)  Hey,    and  Vacuum   Dyeing   Machine  Co. 
Application    of     Acer     ginnalu     leaves     for  in 

Korea.      Ueda         

Black  on   iron  mordant.      Diehl 

and   bleaching   machine.     (P)    Allsop  and   others  ... 

Composition   for   use   in.  .      (Pj    Fries      

cotton    fibre   with   basic    dyes.     Haller 

elongated  bodies    of  yarn   or  the  like.      (PJ   Krantz 

industry;  Research  in  the  

Influence  of  certain   processes   of  on  the  com- 
bustibility   of    cotton.      Holden        

leather  with  titanium  salts.     (PJ  Wriglcy  and  others 
machines  : 

(Pj  Dudley    265a,  297a,  412a,  412a,  463a,  576a, 
576a,   620a,   621a*.    652a,   688a*, 

(PJ  Farrar  and   Whitehead         121a, 

machines;   Beam  .     (PJ    Holt  and    Holt  ...      463a, 

machines;  Cloth  .     (P)    Jackson      

machines  for  skeins.     (P)  Dudley 

machines:   Winding  and  .      (PJ   Ainsworth    and 

Mather  

process : 

(PJ  Kelsey    and    Malcolmson       

(P)    Malcolmson    and   Fit/gerald         

(P)   Oakcs   and  Dillon        

processes ;  Fabric  using  organic  solvents.      (PJ 

Plant©  

Purification   of    products   of    hydrolysis   of   proteins 

for  use  in  .      (PJ   Bennert  

"  secrets  "   and   their   remedy       

to  the  shade  of  Naphthvlamine  Claret.     Diehl 

silk.      (PJ    Saxe  

silk  black  and   weighting  it.     (PJ   Schmidt 

silk  ;  Manufacture   of  a   substitute  for  sericin  soap 

for  use  in  .     (P)  Gebr.  Schmid 464a, 

silk,    yarns,    and    fabrics     of     silk    or    silk    waste ; 

Sericin    soap    substitute    for   .       (PJ    Gebr. 

Schmid  

slubbing   yarn    and    the   like ;    Apparatus    for    . 

(P)    Crayton  

textile  fabrics  and  apparatus  therefor.     (P)  Glaister 

and    Hoyle 

textile   fibres;    Machines   for  .      (PJ    Larivei    ... 

Theories    of    .      Fort       

Theory  of  : 

Harrison  111b, 

Kruyt    and    Van  der  Made        

under   war    conditions;    Discussion    on   ...      169b, 

with  metal  compounds  of  hydrazone  dyestuffs.     (P) 

Soc.   Chem.   Ind.   in   Basle       

wool  and    other    fibrous   substances ;   Apparatus   for 

.      (P)     Geissler  

wool,    varn,    or    other    fibrous    materials ;    Apparatus 

for   .      (P)     Walker  

yarns    or    fabrics  ;   Machines    for   .      (PJ    Bright 

and    Bros.,    and    Evans 

yarns    in    the    form    of   hanks,    skeins,   or    bundles. 

(P)    Annicq  

Dyeings  fast  to  light;   Production  of  .     Gebhard  ... 

on  vegetable  fibres  with  diazotisable  substantive  dve- 

stuffs ;  Developing  .     (PJ  Act.-Ges.  f.  Anilin- 

fabr.  

Dyestuff  compositions.     (PJ  Tootal  and  others     

industry;  American  »       

industry;   British  204b,  249n, 

industrv    in    Japan       

industry;    State   aid    for  .      ...        75a.  283b.  303b, 

manufactures:  Combine  of  Swiss 385a, 

manufacturers :      Formation      of       association       of 

German  .  

manufacturers ;  United  States  and  the  freight 

problem  

New  vegetable  from  Corea     

*'  secrets  "  and  their  remedv         

pastes,  solutions,  and  vats;  Preparation  of .     (P) 

Aschkenasi  


333a 
204a 

462a 
411* 

86a 
544a 
729a 
239a* 

57b 

121a 
477a 


729a* 

412a 

576a 

6a 

544a 

621a 

179a* 

502a 

544a 

765a 

412a 
27b 
411a 
412a 
464a 

577a* 


Dyestuffs;   Adsorption  compounds  of  .     Haller 

from  alga?.      (PJ   Malcolmson         

in  Algeria  ;  Imported  

American    .  

American  for  Europe 

American   in    Japan      

Dyestuffs   Association  of  America       

Dyestuffs  ;   Clearing  house  for  disposal   of  surplus  . 

Consumption   of  for  textiles  in   Russia 

Decav  and  renascence  of  British  manufacture  of . 

Forster  

derived    from    sulphazone,    and    Clnasz's    new    t&eory 

of  the  indigo  chromophore.     Herzog  

Export  of  from  United   States         

Foreien  

Foreign  markets  for  

German  substitute  on  the  Danish  market 

and  intermediate  products;  Census  of  in  United 

States  in   1917        

in  Italy       

Jellies  formed  by  .     Haller     


464a 

463a 

503a 
203a 
410a 

238a 
238a 
178t 

235a 

544a 

462a 

688a 

204a 
.  265a 

412a 

5a 
405b 

,  4?9r 
?99r 
4?8b 
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310b 

76b 
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361e 
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102b 

158r 
460k 

339b 

407a 
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2flflB 

38-Sb 
365a 


SUBJECT  INDEX. 


107 


'  aid  

ID    Do   Nngy    and 


(!') 


n  n  d 


J>yc*ttiff»-f<"'f . 

Manufacture  of : 

i  I"  i    Malenlmson 
,  p     Haloolmaon  and 
Manufacture   of    aniline   — 

OthlTS  

Manufacture  of  aniline  Ln  Sweden  

are  of  in   Braiil     ... 

Manufacture  of  —  from   [ndopbenolio  compounds. 

P      U  !..■      imi.1    flails    find    I'-'.  

Manufacture  of   intermediate   products   mltable   for 
the  manufacture  of  .     (P)    LeTinsteln    and 

Morgan  

afaeture  ol    "universal" with  soap. 

Huffman,   and   Bunbeam  chemical  Oo 

Maim  fart  u  re  of  vegetable  : 

1 1'  i     K  itses 

jpj   w  ark  up,  and  Xoung  and  ('«>. 
Manufacture    «<f    yellow    -      -        (P)    Holliday 
Clayton         

Natural 

ae  leaf  sheaths  and  stalk.,  of  certain 

i  of  Sorghum;   Utilisation  of  the  red  . 

■on        

ut  position  of  market  for in  Japan 

a  <>r* in  allied  countries    

Pi  -duotion   of   from    natural    products,       (P) 

Duart*  

quinonoid;  Formulation  of  so-onllcd  .    Fierz  and 

Koechlin         

l;:iw  materials  for in  Queensland    

Research  in at  Hudderafield 

soluble  in  ammonia  an<l  water  ;  Manufacture  of  . 

(P)  Bauer      

Soluble  in  sheet  form.     (1*)  Fear     

of  the   Bnlnhor   Black   type;   Manufacture   of  . 

(p)  Kiln,  and  Ellis-Foster  Co 

in  the  United  States 20b 

Tat;    Explanation   of    printing   coloured   reserves   on 

some  .     Hallcr  

Tat;  Manufacture  of  .     (P)  Kalle  und  Co.        52a», 

Tat;   Manufacture  of  hmo  derivatives  of .      (P) 

8ro<  hat  

Tat;  Printed  reserTes  with  .    Pom. 'ran/-    

rai      Printing   ooloured  reserves   with  certain  : 

Sailer  

Pomeraju      

See  alto  Colouring  matters. 

i  Sports  of  —  from  Jamaica 

Dynamite;  Examination  of  Impurities  in  glycerin   from, 
whale  oil   with   reference  to  suitability  of  such 

in   for  production  of .      Salway 

•  mm.     Kramers  and  Balk.-       

Purification    and    atomic    weight   of .      Kremers 

and   otlo »rs  


Kurth     bleaching;   Increasing   the   decolorising  power   of 

.     (PJ   Kern     

fullers';  Drying  .     (P)  Gee     _.        

fullers'  ;   Increasing  the  decolorising   power  of . 

(P)    Kern         400a, 

fuller.-*' ;    Process   for  treating  — —   from   mineral   oil 
refining.     (P)   Hasted,  and  Standard  Oil  Co.     ... 

fullers'  ;    Utilisation  of  adsorption  power  of  for 

chemical  separations.     Seidell  

Earthenware;  Kilns  for .     (PJ  Bennett  

and  like  articles;  Cranks  for  supporting during 

firing.     (P)   Edwards,  and  Edwards  and  Sons     ... 

d   or  furnace  for  baking  .      (P)Litinsky     ... 

Platinising  .     (PJ    Kcttel   and    others      

Production  of  red in  France 

Earths  ;  Hare  : 

1  ■  rdan   and   Hopkins         •       

Kremers  and  Balke1  ...       

Kremers    and    others  

fntema     and    Hopkins  

rare;    Carbides   of oJ    oei I    -roup 

rare;   Electrolysis  of  solutions  oi  the 

and    Ray  

ran-;    Mixture  of  sulphates  of 

Appel  

Purifying    precipitates    of    fluorides    <>f    — — .       (PJ 
Burns,  and  National  Carbon  Co 
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649a 
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572a 
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685a 
135n 
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329b 


123t 
300a 
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400a 
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467a 
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Dennis 


as  an  Insecticide. 


•rica  Protectorate.    Prohibited  imports     -■     100b, 

Eberth's  bacilli;  Search  for  in  water,     Dienert  and 

others    

■Ebonite:  Manufacture  of  plastic  masses  resembling 

from  yeast.     (Pj   Blficher  and   Krause     

Bccaine,    a    new    physiologically  active  substance  from 
cocaine.     Von  Braun   and   Miiller      

Eehinocy$tig    oregana    seeds;     Fatty    oil     from    . 

liters       

raiser;  Steam-boiler  .  and  method  of  operating 

it.     (PJ  Jacobus,  and  Baboocfc  and  Wilcox  Co.  ... 


136a 
513a 

419a* 
467a 
513a 
459b 

55a 
300a 
300a 
654  a 
732a 

123a 

348a 

581a 
384b 

106a 

478a 

281a 

187a 

198a 


I'AOK 

120  b 
62b 


Metal  electrode  used  in 
(PJ  Clough,  and  General 
Sand  


Ecuador.     Prohibited  exports     

Tariff  alterations  

Edge   runners.      (PJ    Savage,  und   Brinjes   and   Goodwin, 

Ltd 

Edinburgh  University  degrees 

Education  in  different  countries;  Comparison  of  facilities 

for    .     Had  field  

Natural    science    in   

Effluents     from     ammonia  recovery;     plant     Of     coke-ovens. 

Harsson  and   Welder  t 

containing  organic  matter  in  solution;   Method   of 
treating    .         (P)    Cummings,    and     Eastern 

Tanner,    Glue    Co  

Separation  of  grease  from  word  scouring  or  like  . 

(P)  JarmaTn  

Egg  food   preparations.      ( ]')    Cutler     

preservative.       (PJ    Davis    ami    Mieolino  

yolk;   Hydroecphulin   of  — .      Levenc  and    West     ... 

yolks ;     Determination    of     fat    in    com  more  ial . 

Lamb  and  Harvey  

Eggs;    Chemical    and    physical    constants    of    the    oily 

matter  of  .     Sehaffer  nnd  Meyer         

Determination  of  loosely  bound  nitrogen   in  as 

ammonia.    Hendrickson  and  Swan    

Dried in  powder  form.     (P)  Spencer  and  Kemp 

Liquid  ostrich  

Method    for    making    soluble    the    nuch  o-nlbumins    in 

preserved .    (Pj  Bendixen  

Photographic    method    for    examination    of  .    Le 

Roy       

Recovering    substances    from    fresh,    decomposed,    or 

partially    decomposed  .     (P)  Hussey 

Bichornia  critssipes  as  a  source  of  potash.    Day 

Value  of  as  fertiliser.     Finlow  and   McLean    ... 

Slant  poissonnii,    a  new  species  of  oil   palm.    Fuuchere 

Elastic  mass;  Manufacture  of  an  .     (PJ  Ali-Cohen... 

Elastins  in  the  tanning  process.     Moeller  

Elder  seeds  and  berries;  Fatty  oils  of  .    Zcllner     ... 

Electric  accumulator  plates;  Separators  or  non-conduct- 
ing supports   for  .     (PJ  Leitner  

accumulators  : 

(PJ  Chkliar       

(PJ  La    Roche 
are  deposition   of    metals; 

.  (P)  Jones 

arc  device;  Enclosed  . 

Electric    Co. 
arc   lamp;   Cadmium    vapour  ■ 

arc  lamps  ;  Electrodes  for  : 

(P)   Edgccomb.   and   Speer  Carbon   Co. 

(PJ  Little,    and    Westinghouie    Electric    and 

Manufacturing   Co 

arc-light     electrodes     containing    luminiferous    sub- 
stances.    (PJ  Riitgcrswerke    A.-G.               ...       618a,  618a 
arc;  Metal  electrodes   used   in  depositing  and  solder- 
ing by  the  .     (P)  Jones     705a 

arc     soldering;     Electrodes     for  .       (PJ  Pescn- 

tore        628a,  706a* 

arcs ;    Melting    refractory    substances    by  - .     (PJ 

Webb  

arcs;  Method  of  controlling  and  apparatus  for  pro- 
ducing  ■.      (P)  Comstock,      and     Technicolor 

Motion  Picture  Corporation     

batteries  : 

(P)  Benner   and   others      

(V)  Henrv  

(PJ  Sokal  

batteries ;    Restoration   of   exhausted  .     Stern    ... 

battery   cell;    Secondary  .     (PJ  Csnnyi      

battery    depolarisers  ;    Manufacture  of  : 

(P)  French   and   others      592a 

(PJ   Holmes,  and   National  Carbon  Co.      311a,  593a 

batterv     plate      separators ;     Composition     for . 

(P)  Becker  249a 

oell ;   An   experimental   carbon  .     Reed      311a 

cell;   Lead  standard  .     Henderson   and   Stegeman       1?9a 

cell ;    A    permanganate  .     Warrington         186a 

cell ;  Producer-gas  .    BTofmann         765a 

cells.     (P)  Conrad    nnd    Sehoemmehl        339a 

furnaces.    See   under  Furnaces. 

heater  for  use  in  analytical  distillation   of   gasoline. 

Dean       725a 

beating;   Pasteurisation   of  sake*   by  .    Tadokoro 

and    others  68a 

ineandescene    lamp    having  a   copper   leading  wire. 

(Pi  Yanai  and  others     84a 

iipandcscenoe   lamps  : 

(PJ  Blau,  and  General   Electric  Co 571a 

(P)  Hamburger   and   others  234a 

(PJ  Orange,  and  General   Electrie  Co.  ...       762a 

incandescence  lamps ;   Crystals   in   filament   form    as 

used    in  .     Schroter  363a 

incandescence   lamps  ;    Manufacture   of   filaments    for 

composed   of   a   solid   solution   of   thoria    in 

tungsten.     (P)   Pintseh    A.-G.  331a 

incandescence     lamps  ;      Method    of    exhausting . 

(P)  Lanemuir,   and   General    Electric  Co.  ...       571a' 

lamps;    Leading-in    conductors    for  : 

(P)  Fink  and  others  571a* 

(P)    .lacobv,    and   General    Electric   Co.  ...       458a* 

(P)  Van  Keuren,   and  General  Electric  Co....      501a" 


613a 
357e 


242n 
213r 


402a 


388a 

574a 
528a 
164a 
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225b 
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279a 
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(P) 


Manufacture   of   p]ate9    for  ■ 
Manufacture    of    secondary 


capacities ; 
electrode. 


Calculation      of  . 

(P)    Spencer,      and 


(P)  TJ.S.    Light    and    Heat 


Electric—  cont. 

lamps ;  Manufacture  of  electrodes  for  luminous 
arc  .     (P)  Buchanan  

lamps;   Manufacture   of   metallic-filament 

Jaeger  •• 

lamps;  Vapour  .  (P)  Moore,  and  General  Elec- 
tric  Co.          _• 

power  developments  in   Scandinavia       ... 

power  production  in  the  Donetz  Basin,  Russia 

power  supply;  Coal  conservation  and  

power  supply  in  Great  Britain ;  Interim  report  of 
Coal  conservation  sub-committee  of  Reconstruc- 
tion  committee  on  .  

power  supply ;  Report  of  Committee  on  . 

primary    battery.     (P)  Sokal  

primary    cells.     (P)  Schuster  

secondary   batteries.     (P)  La   Roche      

steel  castings.    Flinternian  

steel  making       

steel  smelting  plant.     Stanley  and  Buchanan 

storage  batteries.  (P)  Wright,  and  Wright  Storage 
Battery  Co. 

storage    batteries 
(P)  Flanders 

storage    batteries 
(P)  Palmer 

storage     battery 
Hazelett 

storage       battery 

National  Carbon  Co 

storage    battery    plates. 

Corporation  

storage  battery  plates  and  paste  therefor;  Manufac- 
ture of .     (P)  Flanders      

storage    battery    plates ;    Separators    for  .      (P) 

Morrison  539a. 

welding : 

(P)  Cary  

(P)  Murray      

(P)  Newconib,    and    We=tiughouse     Electric . 
and  Manufacturing  Co. 

welding  or  fusion  deposition  of  metals.  (P)  Quasi- 
Arc  Co.,  and  Cole  

welding ;  Treating  electrodes  for .     IF)  Gravell, 

and  Thomson   Spot  Welder  Co.         

welds.    Thum       

wires;  Conduit  for  .  (P)  Murphy,  and  Ameri- 
can Conduit  Manufacturing   Co 

Electrical  apparatus,  such  as  static  transformers,  etc.; 

Magnetic   iron   or   iron    alloys   for   use   in  . 

(P)  Berry       127a. 

commutator-section    of   cast   allov.     (P)  Sandell  and 

Mills  

condensers;    Electrolyte    for  .     (P)  Chubb,    and 

Westinghouse  Electric  and  Manufacturing  Co.... 
conductivity    method ;    Titration    of    oxalic   acid    by 

the  .    Harned  and   Laird  

conductivity ;  New  method  for  determination  of . 

Newbery         

conductivity ;  Rotatory  commutator  method  of  de- 
termining    and"     improved     form     of     Mac- 

Gregor's  drum.    Taylor  

conductivity  of  sols.    Taylor         

conductor  for  electrical  discharge  apparatus ;  Manu- 
facture   of    a    fibn    .         (P)    Langmuir,    and 

General  Electric  Co 

eouductors ;  Leading-in  for  electric  lamps-,  etc.: 

(P)  Jacoby,  and  General  Electric  Co. 

(P)  Tan  Keuren,  and  General  Electric  Co.... 

contacts;    Alloy    for  .     (P)  Cooper,    and    Electro 

Metals   Products   Co 

contacts;  Manufacture  of  .     (PI  Rignon 

contacts  of  tungsten  or  tungsten  alloys.     (P)  Insull 
discharge  apparatus;  Manufacture  of  film  conductor 

for  .     (P)  Langmuir,    and    General    Electric 

Co 

endosmose.    Briggs  and   others      

energy ;  Supply  of to  furnaces  or  other  appli- 
ances.    (P)  Travis,  and  Watson  and  Co. 

enterprises  in   Australia;  Hydro-  .  

etching;      Electrolytes     for* .     (P)     Weeks     and 

others  

fusion  and  deposition  of  metals.     (P)  Jones 
heating  apparatus   fur   stills,   boilers,   and   the   like. 

(P)  Lorenz,  and  Texas  Co 

industry;  Substitutes  in  the  German  

insulating   materials.    Bultemann  

insulating   materials    and    the     like ;     Manufacture 

of .     (PI  Richards     

insulating   materials:   Manufacture   of  plastic  . 

(P)     McCoy,     and     Westinghouse    Electric    and 

Manufacturing   Co.  

insulating   materials  from  pitch.     (P)   Miiller 
insulation.     (P)  Cushing,  and  Cutler-Hammer  Manu- 
facturing  Co..        

precipitation     of     particles     from     fluid     streams. 

(P)  Girvin   and  others 

properties    of   high   resistance    alloys.    Hunter    and 

Sebast  

purification  of  air  or  gases  containing  dust  or  f ns ; 

Snraying  electrode  for .     (P)   Metallbank  u. 

Metallurgische   Ges.  

purification  of  coal  gas         
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Electrical — cont. 

reduction  of   ores;  Method   and  apparatus  for  . 

(P)   Cobb   and  others      

resistance  element; 

(P)  Capp,    and     General    Electrio    Co. 

(P)  Laird  and  "Lincoln      

resistance  elements;  Alloys  for  .     (P)  Driver  ... 

resistance    material.     (P)   Ruzicka  

resistance ;   Variation   of  during  the  fusion   of 

metals.    Tsutsumi .  ... 

resistivity    of    porcelain     and     magnesia     at     high 

temperatures.    Brace       

separation     of     suspended     particles     from     gases ; 

Apparatus   for  : 

(P)  Krause  

(P)  Schmidt  and  others 

transformers,    especially    suitable    for    use   in    con- 
nection  with   electric  furnaces.     (Pj    Bibby 

Electricity;  Cost  of  in  United  States 

Electrification   of    fibres.     Shorter       

Electro-chemical  industries  in  Canada  

reactions;  Electrolyte  tank  for .     (P)  Hamilton, 

and  Consolidated  Mining  and  Smelting  Co.  of 
Canada  

Electro-chemistry  at  the  Imperial  College  of  Science  ... 

Electrode  holders  for  electric   furnaces : 

(P)    A./S.   Arendal   Smelteverk  

(P)  Fischer       

(P)  Steinberg  and  Gramolin      

Electro-deposition   of   base  metals.     (P)    Lockwood 

Manufacture   of    clay,   plumbago,     and     other     like 

articles  by  "on  metal  moulds.     (P)  Allen  ... 

of  metals  : 

(P)  Bctts  

(P)  Bolton  and   Walker     

(P)  Dekker       

(P)  Holdcn       

(P)  Huggins,   and  Copper  Products  Co. 

(P)  Laist    and    others       

of  metals ;  Apparatus  for  : 

(P)  Huggins,    and  Copper  Products  Co.     ... 

(P)  Leuohter 

under  compression ;  Process  and  apparatus  for  . 

(P)    Cook,  and   Copper  Products  Co 

Electrodes  : 

(P)  Stuart,    and    Toronto    Power    Co. 

(P)  Wheeler,  and  Bleach  Process  Co 

for  aro  lamps : 

(P)  Edgecumb,    and  Speer   Carbon  Co. 

(P)  Little,   and    Westinghouse    Electric    and 

Manufacturing   Co 

Arc-light   containing   luminifcrous   substances. 

(P)  Riitgerswcrke    A.-G.  618a, 

for  arc  soldering.     (PJ  Peseatore 628a, 

carbon.;  Deleterious  effect  of  using  saline  oil  coke  in 

manufacture    of    .     Seragg        123T. 

oarbon;  Manufacture  of  : 

(P)    Norske    Aktieselskab     for     Elektrokem. 

Ind.  429a, 

(P)  Thompson 

carbon :     Ovens      or     furnaces     for     baking     . 

ill  Wehner 

carbon;  Transforming  anthracite,  coke,    and    other 

in;. trials  rich  in  carbon  into  a  product  suitable 

for    the    manufacture   of by   heating   in  an 

electric  furnace.     (P)Sieurin 

of   eloctric   furnaces ;    Holders    or   fittings    for . 

(P)  Hoyle  and  Fawoett — 

for  electric  furnaces  and  like  purposes.     (P)  Hamilton 

and  others      

for    electric    welding;     Treating .     (P)    Gravell, 

and   Thomson   Spot    Welder    Co 

for  luminous-arc  electric  lamps  ;  Manufacture  of . 

(P)    Buchanan        

Metal  used  in  electric-arc  deposition  of  metals. 

(P)  Jones .      

Non-conducting       manganese       depolarising      . 

i  Pi   Ellis,  and  National  Carbon  Co.  ...        ... 

Preventing  oxidation  or   wasting  of  in  electric 

furnaces.     (P)   Hamilton  and  Holland      

for  searchlights.     (Pj  Sperry  

.-.'park-plug  and  alloy  therefor.     (P)  Driver 

Spraying  for    electrical    purification   of   air  or 

gases    containing    dust    or    fog.     (PI   Metallbank 

u.    Metallurgische    Ges.  ■ 

Storace   battery  .     (P)    Spencer,    and    National 

Carbon  Co •■■        ••■ 

Totally-submerged .      (P)     Stout,    and     Nichols 

Copper  Co -• 

for  use  in  electric  furnaces  and  for  other  purposes. 

(PI      Nathusius       

used  in  depositing  and  soldering  by  the  electrio  arc  ; 

Metal  .     (P)  Jones     ...         ■■■         •■• 

used  in  electrolvtic  refining  of  metals.     (P)   Antisell 

Wator-iaeket  for  electric-furnace  .     (P)    Kitchen 

for  welding.     (P)   Irvine      

Electrolysis  of  alkali   chlorides.     (P)    Van  Hasselt       ... 
Alternating      current  of    sodium    thiosulphate 

with  mercury  electrodes.     Weiser     

Apparatus  for  — .     (P)    Emanuel         
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•  lysis— cont. 
of  ohluridvs  and  produotiun  oi   ohtorohydrooarboiM. 

(V)  MeKlroy,  and  Chemical  Development  i  a 
Generation  uf  vu  by  for  use  in  internal  oom* 

bustion  aiiganea,     (1V>  Colons 

Production  of  high   pressures   bj .    Wl Ikons  ... 

Roplfteemoat    of   platinum     in    apparatus     for . 

N  unlnt    |M    liuudet 

of  >;iit  oi  similar  materia) ;  fileotrolytifl  sells  for . 

fcainem 

.if  solution*  of  the  rare  earths.    Dennis  and  Ray 
Supports  for  diaphragma  mad  in  (P)  tfeister, 

-.    ii.      limning'  

of  water;  Apparatus  for .    (V)  Kimura 

lHaotrolrU  taoding   derice.    (P)    Ifbaoler,    and    Bleaoh 

Process   Co 

Bleotrolrt*--..    (D   Ooulson,    and   Westinghouse    Kleetrie 

and  Manufacturing-  Co • 

ootloidul;  Soap  solutions  aa  ;v  type  of  -      .    Bsj  ii 

for  aleotriea]  etching.    tP)   Weens  and   others 
for    electrolytic    cells.    Lightning     arresters,    oon- 
denscrs,    and   the  like.     (1*)    Chubb,    and    West- 
inghou&o   Bleotrie  and  Manufacturing    Oo. 

Film-forming .    (P)  Ooulaon,  and  Westinghonao 

Bleotris    and    Manufacturing   Co 

KUctrolytio  apparatus  ; 

(Pj  Chubb,      and      Westinghouse      Blootxi 


k&annfaoturing    Co 

P>  Oonison,  and  Westinghonse  Electric  and 


Manufacturing"    Co. 


(P)  Dohmcn  and   K  reuse 
(P) 


rl  Gougnnrd,   and   Lindo   Air  Produotfl  Oo. 

(Pj  Qerresnoff,    jun.  

(P)  Janbort      

(P)  Kin?  

(P)  Mcliougall    and    othevs       

(P)  Shrivcr      

(P)  Thomson  

apparatus   for  generation  ol    iu^n  and   hydrogen. 

(P)  Lovin      

cells  : 

(P)  Hitt 

(P)  Jenkins      

,l'i  Halm,   and   Midwest    M.  tals   Co. 

(P)  Wheeler     

oolls:      Electrolyte      for   .       (P)      Chubb,     and 

neatinghousc    ]•', Ift-t ric>    :iml   Manufacturing    Co. 
oelLs  for  manufacture  of  caustic  alkali  from  sodium 

chloride,     i  I')    Stathani  

cells,  particularly  adapted    for  electrolysis  of  salt  or 

similar    mntorial.     (P)    Stathnm      

deposition  of   aUoys   and   thoir   metallographie   and 


invcstiL'ii  Ion 


Kreiuann 


and 


the    u^o     of    an 

Streckcr    

Hdrinfl 
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mechanical 
Breym 
determination    of    metals    without 

external    current.     Fniir;ois 
etching  of    printing   plates      (P) 
neratoi  b.     (Pj  Buler  . 
i nff ;  Effect  of  crease  o 
pickling  of  steel.    Thompson  and  Dndson 

process.     (P)  Greenawalt      

process  of  making  gas.     (P)  OsoAvski     

production   of    metal   wire    and    strip.     (P)  Cowpcr- 

Coles  

purposes:    Diaphragm    for : 

(P)  Schwerin.    and    Gcs.     f.    Elektro-Osmose 

(PI  Siemens   u.    Flalske      

recovery  of  metals  from  solutions.     (P)  Tainton    ... 
reduction  of   hydroxyazo   compounds.     Puxeddu 
refining  baths;  Rdlo  of  complex  salts  as  electrolytes 

in .    Dean   and   Ohaog       

refining    of     metals ;     Electrode    used    in -.    (P) 

Antisell  154a 

tonic    for   electrochemical    reaetiona.     il'i   ECamilton, 
and    Consolidated   Mining   and    Smelting   Co.   of 

Canada  592a 

Electro-nietallurgical  developments   in   Franco      96n 

Klcctro-metols  in  Oanada  121n 

Elcctrometrio    titrations     r,f    solutions     containing    pro- 
teins.   Baker  and   Van   Slyke  532a 

Electro-osmosis  j    Lpparatus    for    removal    of    water    by 

.    (P)  Bergmann    Elektricitats-Werke     AG.      741  v 

Hlectro-osmotio     extraction     of     water     from      animal, 
vegetable,  or  mineral  Bubstanoes,     fi'i  Sonwerin, 

Ges.   fur   Klektro  Osmose  455a* 

process  of  separating  solid  constituents  from  emul- 
sions.     (P)  Gerlaeh         615a 

purposes;    Diaphragm    for  .     fP)  Sehwerin,    and 

Gcs.  f.   BlektrD-Osmose 129a* 

Electroplating    apparatus  ; 

fP)  Hach,  and   Western    Bleotrie  Co  ...      77?a 

(P)    Lnndrv.   and    Western    Bleotrie   Co.        ...      773a 

(P)  Potthoff      155a.  704a 

(P)   Potthoff  and    BchweinSDerg  155a 

apparatus;      Drying      mechanism      for    .      (P) 

Davoran,   and   Crane   and   Breed   Manufacturing 

Co 772a 

articles  or  pieces  having  holes;  Apparatus  for  . 

(P)  Piatt  Bros,  and  Co..  and  Colin  552a* 

baths;    Bole    of    complex    salts    as    electrolytes    in 

.    Dean   and   Chang  516a 


i  roplating — cant. 

Brittlanoaa  produoed  in  Bteel  springs  by  .    Watts 

and     1'  leekoust-cin 

process  : 

(P)  Gilbert,     and    American    Optical    Co.    ... 

(Pj  llaoh.  and  Western  Electric  Oo 

[PJ  Landry,  and   Western  Electric  Co. 

oti     tatio  preoipitation.    Eschholz         

transformers;  Treatment  of  magnetic  iron  and  iron 

alloys    for    use    in .     (P)   Berry 127a. 

treatment  of  flue  dust  and   fames;  Cottrell  process 

for .    Bush      

Elements;,    Rotation   <>!    some  of   the    rarer  in  soils 

and  plants,     Robinson  and  others    

Blemioln  ;    Synthesis   of  .    Mauthner      

Elevating  acids  or  the  like;   Apparatus    for .    (P) 

BradlK-nr         

Elevators    for    blastfurnaces,    kilns,    or    the   like.    (P) 

Munier   et   Cio 
Klo/,y.     Seo  "  Sea   riun:." 
Empire  resonroes;  Development  of 

Emulsifiers.     (P)    I.eitch,   and    l)e   I, aval  Separator  Co.... 
Emulsifying    apparatus.    (P)Sehou,    and    Flakes    A./s. 

apparatus  for  milk.     (I')  Davis  and  Rothschild 
Emulsion  paint.    (Pj  Qlemann  and  llclontgomerie 

Emulsions;    Cementltious    bituminous  .     (P)  Frascr, 

and   Barber  Asphalt   Paving  Co 

Coating      by      means      of    .       (P)    Smith,       and 

Sonera]    Bleotrie  Co 

Elcctro-osmotio    process   of    separating   solid   consti- 
tuents from .    (Pj  Gerlaeh         

of   grease   and    water;    Separating  .     (P)  Carroll 

of  organic  chlorides  containing  moro  than  one  oar- 

bon      atom ;      Preparation      of  .     (P)  Stock- 

hausen    u.    Co 

Stabilising  .     (P)  Sarason       

Stability  of  mi  the  constricted  tube  and  marble 

dernoe   for  anaerobiosis.    Hall         

stencil;       Manufacture    of  .     (P)  Addrcssograph 

Co 

Water  in   hydrocarbon  oil .    Schlaepfcr 

Bui 1    composition;    Manufacture    of  .     (P)  Eycr, 

and  Koepp  und  Co 209a*. 

Removing  from   enamelled   metal   articles.    (P) 

Cooke,    and   Columbian   Enamelling  and   Stamp- 
ing   Co 

BUrfaoes  under  the  microscope.    Postc 

Enamelling;    Application  of  colloids  in  

metal   articles   and    furnace   therefor.     (P)   Dupont... 
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from    petroleum,     Moore  and    Bglofl      

Refining .     (l'.i    Korgenstern         

Relationship   between     ohemioal     constitution    and 

refractive    index   of  .     Cheneveau      

Removing  from  cloths.      (P)    Nage]  nnd  others 

Requisition      of     supplies     of  by     the      Food 

Controller      

from    Tifnt*   fuuri/ia  and   R.  diversiloba.    MoNftir  ... 

Saponification   of  .     Treub     

Shortage   of  in    the   textile    industry      

Supplies     of in    Germany 

Technology    of    at     the      Imperial     College     of 

Science  

Tentative     standard      methods      for     sampling     and 

analysis  of  other  than  those  of  the  coconut, 

butter,    and    linseed    groups 

Treatment  of .     (P)    Paul,    jun.,   and   Spalding- 

By-Products  Co 

Vnlenta    number   as    a    discriminating  test    for   . 

Frver  and    Weston  
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362a 
81it 

668a 

615a 
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663a* 

250a 
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385n 
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18k 

430a 
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35n 

322a 

408r 


157a 
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Fatty  acids.    See  under  Acids. 

material ;     Hydrogennting     resistant     acid 

edible    purposes.     (P)    Ellis      

matters;  Recovery  of  from  liquids.     (P)  Barber 

Feed   of    granular    and    like    substances;     Registering 

apparatus,  chiefly  for  registering  .     (P)  Lea 

pipe    for    hot   gases    for   rotary  drums  and    vessels. 

(P)  Bergmans         

Feeders  for   gas   producers,   furnaces,  etc. ;  Mechanical 

.     (P)    Harvey   and    Wright       

Feeding   and   distributing    fuel    or    other    materia]     to 

gas    producers    or   other   chambers ;    Apparatus 

for .     IP)    Thuman 

stuff;      Manufacture     of   from     dead     leaves. 

Bram6on        

stuffs ;    Composition   of   some    Indian  .    Sea   ... 

stuffs;     Determination     of     woody    fibre     in . 

Voelcker  and  Voelcker 

stuffs;    Filtering   medium  used  in  determination  of 

woody  fibre  in  .    Fairley  and  Burrell  ...    149k,  155t 

stuffs;   Influence    of    natural    and    artificial   drying 

on    the    digestibility    nnd    assimilation    of  . 

Voltz 

stuffs;  Manufacture  of  cattle .    (P)  Futtcrmittol- 

u.    Getreidehandel    A.-G.         

Stuffs  (Requisition)  Order,  1918 

stuffs;    Supplies   of   

stuffs.    See    also  Cattle-food    and  Fodder. 

I  ;  Extraction  of  potash  from  ; 

(P)  Anderson  

(P)  Swenartoti  

Manufacture      of     potassium     chloride     from  . 

(P)  Ashcroft  

Obtaining        alkalis       and       alumina        from 

(P)   Rody,  and   Metallurgical  Co.  of  America  ... 
Process-     for    decomposing   for    production     of 

cement     with      volatilisation      of     the      alkali. 

(P)  Krupp  A.-G 

Process      of      replacing      alkali       metals-      in  . 

(P)   Charlton,  and  Kaolin  Products  Corporation 
Production     of     alkali     carbonate     and     hydraulio 

cement  from  .     (P)    Jungner      

Recovery    of    potash    from   .    Ashcroft    ... 

Recovery     of    soluble    potassium     compounds 

aluminium  compounds  from .     (P)  Halvorsen 

Removal  of  soda  and  manufacture  of  commercially 

pure    caustic    potash    from  .     (P)     Ashcroft 

in  the  United  States — 

Felt-driers      for     paper-making     and     like     machines. 

(P)    Aitken 

Fermentation,  alcoholic;  Arrest  of in  the  aldehycV 

stage;    experimental    confirmation    of    aoetalds- 

hydepvruvic  acid   theory.      Neuberg  and  Hoin- 

fiirth" — 

alcoholic ;     Formation    of    phosphoric    acid     esters 

during  .    Lebedev     . 

I    iliolic;     Influence    of    variations    of    bnrometric 

pressure  on   course  of  .    Rippel  ...        ... 

alcoholic;     Intermediary     reactions    ill .     Euler 

and    others ■■■        ■■•        ••■        v 

alcoholic  ;    Non-decomposition  of  Peligot  s  saccharin 

during .    Pellet        • 

alcoholic ;    Relationship    of     aldehydes    to  and 

co-ferment  of  yeast.     Neuberg  ...        ...        ... 

alooholio;    Role    of    phosphate    in  .    Euler    and 

Heintze  ■■ 

alcoholic ;    Utilisation   of    acorns    by    .    Kayser 

of    banana    must;     Alcoholic Perntti     nnd 

Riviera  „  ,  •■■        •'■  „    V' 

nf  cabbage ;  Bv-products  of  .     Nelson  and  Beck 

of  dough    for  bread  and   the   like;   Predetermining 

the"  time   necessary    for  the .     (P)    Watkins 

Influence    of   air    pressure    on    .    Zikes    ...        ... 

lactic;    Infl"enee  of  laetio  acid  on  .     Van  Dam 

M.alrnso     activity    of    yeast     in      relation     to . 

Sohbnfeld    and    Krumhaar       ••■        ... 

Preparation    of     nmino-oompounds     for     foodstuffs, 

etc..    bv (P)     Eberle     ...        ...  _     ...        ■•• 

Process   for    accelerating  ■        (P)    Frankel    and 

Fischl  ••-,     , 

of  sulohite-eellulose  waste  liquor.     (P)  Laekman  ... 
oi    vegetable  tannin-collcids.     Moeller   ...        ... 

by  zymase;  Kinetics  of  cell  free  .     Meyerhof     ... 

Fermented     beverages;     Production      of      dealcoholised 

.     (P)  f'iapetti  

musts:      Rectification      of   .     (P)      Barbet     et 

Fils    et    Cie  

Fermenting   power  of  yeast;    The  plant  function   as  a 

factor    in    the .    Lindet 

tun-     Preventing    overflow    of    surface     bubbles    in 

a .     (P)    Aberorombie        

Ferments;   Production  of  .     (P)  Barr 

Studv  of  alcoholic  in  apple  must.    Kayser     ... 

of  sucrose  serum:  Formation  of  lactose  from  6tarch 

by  the    'loosened  "  .    Rohmnnn 

Ferric   phosphates;   Manufacture    of  .     (P)    Allen 

sulphate    nnd     sodium     sulphate 

fused  .     (P)  Kinncr 

sulphide.    See  Iron   trisulphide. 
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190a 
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68.1 
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F-'rricyanides ;   Mordanting   action   of 

Ferro-alloys ;     Manufacture     of   

furnace.      Keeney  

Manufacture  of  in   Sweden   ... 

Manufacture    of    very    low-oarbon . 

berg     

Ferroohrome;      Developments      in     production 

during  the  war 

Manufacture  of  very  low-carbon  .  (P)  Linden- 
berg     

Refractory  composition  from  slag  from  manufacture 

of .     (P)  Becket,   and  Electro  Metallurgical 

Co 

Ferroeyanides  ;   Mordanting  action  of  .    Clark 

Ferromangancse  in  the  United  States 114r, 

Ferromolybdenum ;  Determination  of  molybdenum  in 

as     lead     molybdatc.     Strebinger 

Manufacture  of  -.     (P)    Westling  and  others    ... 

Ferrophosphorus;   Manufacture  of  : 

(P)    Gray  

(P)   Webster,   and   Gray,   iun 

Manufacture         of   in        electric         furnaces. 

(P)  Webster,  and  Gray,    .iun 

Manufacture  of  from   iron  phosphatio  material 

.     (P)    Gray,    jun 

Ferrosilioide.    See  Ferrosilicon. 

Ferrosilieon ;   Commercial   analysis  of  .     Anger 

Determination    of    silicon    in    .    Nicolardot    nnd 

Koenig  

Manufacture  of  .     (P)  Holmgren  and   others  ... 

Manufacture       of       shaped        castings        of    . 

(P)       Petinot,      and       United      States       Alloys 

Corporation  

Ferro-uranium ;    Manufacture    of    in    the    electric 

furnace.    Keeney  

Ferrous   alkali    silicates;    Method    of    treating   for 

production  of  potassium   chloride.     (P)  Glaeser, 

and  Potash    Extraction  Corporation  

metals.    See    under    Metals. 

sulphide    and    calcium    sulphide;    Production     of    a 

reducing  agent  containing .     (P)  Bradley  ... 

Fcrrozireoniuui ;    Determination    of    zirconium    in    —t — . 

Ferguson        

Ferruginous    clays,    sand,    etc.;    Process    for    purifying 

.     (P)    Langford        

Ferritin    reductum ;   Determination    of   metallic   iron    in 
.    Eberhard      

Fertiliser  experiments  with  sugar-cane.    Mirasol  y  Jison 

industry;   Japanese  

materials  ;  Manufacture  of  .     (P)  Meadows,  and 

Kaolin    Products    Corporation  

materials ;  Study  of  the  Dc  Roode  method  for  deter- 
mination of  potash  in  .    Keitt  and  Shiver  ... 

potash;  Blast-furnace  flue-dust  as  .  

Prices    Order,  1918        182«, 

"  Tetraphosphate  "  of  lime  .  

trade;  Post-war  position  of  the  

Use  of  crude   gas    liquor  as  .     Kayser    

Use    of    6pent    oxide    as 

Value  of  water  hyacinth  (Eichornia  erassipes) 
as  .    Finloiv    and    McLean  

Fertilisers  : 

(P)  Badisohe  Anilin   und    Soda  Fabrik      ... 
(P)    Blumenberg,    jun.,    and    Golden     State 

Portland  Cement  Co 

(P)  Hoff  

IP)  Kessler 
(P)  Lipman 

Action  of  various 

and    Korff      

Chemical  in    1917 

Comparison    of    ammonium 

as .     Schloesing,  fils.  

Condition  of    potash  residues    from  in  Hagers- 

town  silty  loam  soil.     Frear  and   Erb_     

Determination  of  insoluble  phosphoric   acid  in  . 

Shuey    

Determination    of    phosphoric    aoid    in     bone    and 

blood  .    Mummery 

Effect  of  on  protein  content  of  oats.    Thatcher 

and  Arny      

from    effluents     from    potassium    chloride     works. 

Hiittner  

Gravimetric   determination    of   phosphates    in    . 

Mummery       

Japanese   trade   in   

Manufacture  of  : 

(PI  Becquevort  

(P)  Blumenberg,  jun.,  and  Blumenberg 

(P)  Blumenberg.    jun.,    and    others      

(P)  Borghesani    and    Stnmpa        217», 

(P)  Robinson 

'    Odorless    Fertilizer   Manufao- 


Errowth    of  oats.    Hilfner 


nitrate     and    sulphate 


(P)   Zilk,    and 
turing  Co. 

Manufacture   of  

(P)  Goldsehmidt     ...  ■•■        -■ 

Manufacture     of    bacterial  .     (P)     Earp-Thomas 

Manufacture    of  from   leather.     (P)   Clark 


and   of  aluminium  compounds. 
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Fertilisers—  cont. 

Manufacture   of   mixed  /nous 

.     (V)  Gnrdiuer         

Manufacture    of    mixed     potash    and    nitrogen . 

(P)  Gardiner        

MiinuiK  tare    of    mixed    potMh(    nitrogenous,    and 

phosphatio   .     (1*)    Gardiner       

M  in  itn  Mire  of  nitrogenous  from  leather  ffaOte. 

(P)  Rose        

Manufacture    of  from   nitrogenous    refuse,  e.g., 

leather  and    horn   waste.     Donnth    and   llrirh    ... 
Manufacture  ..i  from  organic  matter.     (P)  Grin- 
berg    aiui   Field     

Manufacture  of  from    peat.     (P)    Tcstrtip    and 

others  

Manufacture       of  from       peat        and       muck, 

-•hroeder         

Manufacture  of  phosphate containing  nitrogen. 

[PI  Norsk   Rydro-Elektrisk  ETaelstofaktlesebkab 
Manufaeture        of from        phosphate        rock. 

(Pi    Meyers,  and  Armour  Fertilizer  Works 
Manufacture      of      phosphatio     and      of      gas. 

i  I')   Itelncourt.  and    Ansnldo  &  Co 

Manufacture      of       phosphatio      water-soluble . 

i'i   \   G.  der  Chein.  Prod.-Fabr.  Pommerensdorf. 

nnd  Sieglcr  ...        ...        

Manufacture     of     phosphoric      acid  containing 

urea.     (P)  Lie         

Manufacture  of     for  ponds.     (P)    Kngerls 

Manufaeture  of which  remain  permanently  in  a 

state     suitahlo     for    distribution.     (P)    Meister, 

Lucius,    u.    Briining       

nitrogenous;   Characteristics  of  good  .    Russell 

Order,    1918;    Compound    ■ 

during   the  war 

Phosphatio in  British  India 

Possibility  of   producing from  London  sewage 

lb  :  Dealings,  in  ■ 

very  of  proteins   for  manufacture  of  ■ from 

wa«te       liquors      from      treatment      of      hides. 

(P)    Peek,    and    Dorr   Co 

Recovery     of    from      tannery     wosto     liquids. 

(P)  Kndish  and  Kadish 

Supply  of  — .  

Supply  of  in  South   Africa 

Valuation  of .    Murray 

from  waste  liquors  from  potash  industry.     Kosmann 
See  also  Manure*. 

Fertilising.     (Pi    Badische  Anilin    und   Soda  Fnbrik   ... 

mnterial ;  Preparation  of  .     (Pi  Dungan  ... 

method    and    material.     (P)    Snelling 

Fibre;  Banana  for  bag-making  ...        ...        

-bearing  seeds ;  Defihnition  of  the  decorticated  hulls 

of   on-!  tion    and   collection   of  the 

detached  fibres.     (I'i    lv  Segundo 

■bearing  seeds;   Delinting  of  grinned  and  segre- 

•i    and    collection    of    the    detached    fibres. 

(P)  IV  Segundo     

New   textile  from    pine-tree  needles       

plants;     Retting,     degumming,     and     drying  . 

(P)  Loomis  

woodv;    Determination   of  in     feeding     stuffs. 

Yoelcker  and  Voelcker 

woody :     Filtering    medium     used    in   determination 

of  .     Fnirley   and   Burrell 149n, 

Fibres;   Apparatus  for  treating  .     (P)   Anders,  and 

'.r  and  Bnsslaoher  Chemical  Co 

bast-:    Dividing,      lanifving,     and    bleaching    . 

(P)   Wnote     

Black   millet  as  source  of  

Drvin"  apparatus   for  .     (P)   Boulton        

Klectrifiention  of   .     Snorter 

Machines    for   treating  .     (P)   Dudley 

Preparation  of ns  wool  substitutes.     (P)   Krai* 

Process    for    blenching   .     (P)     Bchn.dnattf,    and 

RnefteleY.    and    BAaslachcr   Chemical  Co 

Prn(«-ss  for  making  artificial  woolly .     (P)  Krais 

Process  for  treating  : 

(P)  Anders,    and    Roesssle.r    and     Hasslaeher 

Chemienl    Oo 

(PI  Roberts,  nnd  United  Textile  Co.  ... 
Production    of    copper     compounds    of    substantive 

o-hvdroxynzo  dyostuffs  on  .     (P)   Soc.  Chem. 

Ind     in    Basle       

Production      of       insoluble      nzo     dyes      on      . 

(PI  Imperial  Tru*t  for  Knen\ira-ement  of  Seient. 

and  Ind.  Research,    and  Hepburn 

Recover*-      of     from     vegetable      substances. 

ir\    Marsden  

Retting  .     (I'i  Bacon      ... 

Tope-       DistineuishinT      manila        from      nil      other 

"hnrd  "   .     Swett      

Segregation   nnd   collection   of   the   detnehed    in 

the  .'.  H'  r   t  .  ii  .  f  the  <l.»-ert:cated  hulls  of  cotton 

and   .tier   fibre  'earing   seeds.     (P>    De  Segundo 

Segregation    and   collection    of    the  detnehed   in 

'  !inrin~  of   "inned    cotton  and  other  flhrc- 

bearin-r  seed..     (P)  T»e    Segundo 

tcxti'e-    TnvestiTntions    on    .     Harrison     

textile;    Machines   for  dyeing     and     finishing  . 

(P)  Lflrivel  
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cont. 

textile:  Process  for  obtaining  .     (P)   FTolmiul.  r 

textile;  Process  of  obtaining from  plants  of  tho 

lupin    family.     (F)    Ptlanzenfnser   Patent  GrOa 
textile;    Treating   straw    for    preparation  of    . 

(P)     Volpato  

textble;     dee    of    in    mieroscopio    qualitntivo 

chemical   analysis.    Chamot   and   Cole      ...  .1 

1  tilisation   ol   the  short  —     on   tin-    woolly   varieties 

'  cottonseed      i le  Begundo    ...       

vegetable;  Develop  a    dyeings  on with  dinzotis- 

able  substantive  dyestuffs.  (P)  Act. -Oca.  f. 
\  ml  infal.r 

vegctalile;    Mordanting   .     (P)   Culioo   Printers' 

Lssoo.i    niiil    Ashton       

vegetable;   Preparation  of            from  yuooa  and  the 
like.     (P)  Brown,   nnd    Vusi   Fibre  Co 

t-  stable;  Process  of  removing  peotio  matter  from 
.    (l'l   Leech 

vegetable;   Prodnotion  of  Aniline  Black    upon  : 

(P)    Calico    Printers'    Assoc.,    an.l    Fouincaux 

204i.  367a,  463a 
(P)  Fouxneaux         

vegetable;    Treatment    of    .     (P)   Mursdeu 

Fibrin     hydrolysed    in     presence    of    ferric    chloride: 

Nitrogen    distribution    of .       Morrow     ami 

Fetzcr  

Swelling   of  in  acids.     Tolmnn  und   Stearn    ... 

Swelling  of  in  polybasio  acids  and  their  salts. 

Fischer  and  Berzinger 

Fibrous        compositions ;         Mauufncturo        of . 

(P)      Henderson 

compositions;  Manufacture  of  waterproof from 

spent  bark.    (P)  Wallin  and  Heppes 

materials  :  Apparatus  for  beating  .     (P)  Cowan 

and  Brown 

materials  ;  Apparatus  for  cleansing .     (P)  Poulson 

and    Mate      

materials;  ApparntU9  for  scouring,  dyeing,  or  other- 
wise    treating    with    liquor.      (P)    Walker 

materials;    Apparatus   for    treatment  of  ,    *(P) 

Cowan    and    Brown  

materials;    Apparatus    for   washing   and   airing . 

(P)    Berglind  

materials;    Dryer    for  .     (P)  Sargent,    and    Sar- 
gent's   Sons    Corporation         

materials;    Drying  apparatus    for   .      (P)    Ilirth 

materials;    Machines   for  drying  .     (P)    Ogle  ... 

materials ;    Plnstic   oapable    of    being   cast    or 

moulded  by  extrusion,  rolling,  or  other  suit- 
able means  and  method  of  manufacturing  same. 
(P)    Jackson  

materials;    Process    for    separating    impurities    from 

waste    .      (P)    Werst,    and    N.V.    Neo-Cellu- 

lose    Mantschappij  

materials ;    Production    of     from    rioo    etraw. 

(P)    Toles.   nnd    Union    Fibre   Co 

materials ;    Scheme    for    analytical    examination    of 

vegetable  and    the  cellulose   prepared  from 

them.      Schwalbo  ,. 

materials  ;   Waterproofing    .      (P)   Ferguson   nnd 

Silverthorne  

matter;      Blenching,     scouring,     and     decorticating 
.      (P)    Poulson  

paving    composition;      Manufacture      of    .      (P) 

Henderson     _    

plastic    composition    and    process    of    making    same. 
(P)    Ellis,    and    Ellis-Foster   Co 

roofing    material  :   Mnnufaeture    of  from    scrap 

leather.      (Pi    Clapp    and    Bird  

substances;  Machine  for  printing .     (P)  Amrcin 

Fiji.     Tariff  alterations     

Filament   formed    of  a  single  crystal.     (P)    Sohnllcr   ... 
Filaments     for    incandescence   electric    lamps;    Manufac- 
ture   of    composed    of    a    solid    solution    of 

thoria   in    tungsten.      (P)    Pintsch    A.-O 

Production  of  metallio  .      (P)    Schaller 

Filicic  ncid  :  Determination  of in  mule  fern  extract. 

Perrin  

Filicine;    Determination   of   in    male   fern  extract. 

Perrin  

Filing  papers  etc.  bv  subject;  Svstem  of  - 
De  Whafle 
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237a 
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576i 
652a» 
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279a 
131* 

131a 
515a 

367a 
410a» 
5\ 
462a 
410V 
296a 

197a 

543a 
461a 


Richmond 


317r, 
377b, 


Filling  mnterial  for  reaction  towers,  washing  towers, 
and  the  like.     (Pj    Petersen 

Films;    Mnnufaeture  of  of  low  melting  point  from 

infusible  cellulose  acetate.  (P)  Verein  fur 
Chem.   Ind 


germs     from    liquids. 
(P)   Center. 


(P) 
nnd 


Filter    body    for    removing 

Seitz  nnd   others    

.cakes  ;   Method  of    washing  

United    Filters    Corporation 

frame    or   lenf.      (P)     Salisbury 

-funnel.      (P)    Hawken  

-presses ;- Washing    in    .      Sperry 

ultra-;  New   form  of  nnd   its  uses  in  biological 

and   synthetic   organic   chemistry.      Kober 


366 1 

685a 

547a 

179a' 

469a 

53a 

547a 
?04a 
100b 
234a# 


331a 
234,' 


281a 
281  a 


413b 
460b 


400a 


256a 

757a 
114a 
226a 
397a 

638a 
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Filtering   apparatus    for  gases.     (P)    New    Jersey  Zinc 

Co.,    and    others 45a 

apparatus  and   system.     (P)    Graham 400a 

apparatus    for    water.      (P)    Smith       670a 

and   centrifugal    action ;    Separating  particles   from 

a  fluid  by  combined  .     (P)  Ward  and  Ward      291a* 

and    clarifying    apparatus;    Centrifugal    .      (P) 

EneLl    ". 537A 

cooling,    and    humidifying   air    or   the    like;    Appa- 
ratus for   .     (P.)   Brown 114a,  399a,  566a' 

machines ;    Automatic    continuous    centrifugal   . 

(P)    Herr       46a 

oil   and    similar   liquids;    Apparatus   for  .      (P) 

Highfield        327a 

process.     (P)  Genter,  and   General  Engineering  Co.      537a 

and    thickening    process ;     Continuous    .         (P) 

Genter,  and  General  Engineering    Co 328a 

water : 

(P)  Candy         136a 

(P)  Jewell,    and    Jewell   Engineering   Co.    ...        72a 

water  and  other  liquids  or  the  like.     (P)  Dunbar  ...      165a» 

Filters  : 

(P)  Atkins    and  Atkins     566a 

(P)  Burchenal            328a* 

(P)  Durvea       566a 

(P)  Merrill        290a 

(P)  Moisant,  and   General  Research  Labora- 
tories             613a 

(P)  Witmer      757a 

Automatic   self-cleaning  .      (P)    Best        ...        ...  25a 

Biological    with    oxidation    for   destruction    of 

bacteria    etc.    in    town    and    industrial    sewage. 

(P)  Claros  Ges 388a 

Chemical    .      (P)    Becklev,    and   General   Filtra- 
tion   Co 724a 

Cloth    .      (P)    Boby         81a 

Continuous    rotary    pressure    .      (P)    HcCaskell  454a 

for  dust   and  the  like.     (P)    Fraser      290a 

Method     of     operating     and     cleansing  .       (P) 

Morawe           634a 

New  .     Zsigmondy  and  Bachmaun 453a 

New    forms    of   .      Louis          210t 

Outlet    or    extraction    pipes    of    .      (P)     Lassen 

and     Hjort 454a* 

Process  of  cleaning in  the  purification  of  sugar, 

oils,  and  chemicals.     (P)   Wooster 142a* 

Pulp   .      (P)    Crane         537a 

Rotary    suction    .      (P)    Salisbury 290* 

sand-;    Theory    of  fiction    of  .      Minder 387a 

ultra-;    New    and    simple    .      Ostwald       390a 

Wet  ■     (P)    Cleworth      359a 

Filtration.     Watt      70s 

of    flotation    concentrates;    Vacuum   .      Woolley  12a 

Method    of    metallurgical (P)     Boeck,     and 

Celite   Products   Co 13a 

Finely-subdivided    material;    Method     of     treating   

for   printing    ink,    rubber    mixings,   etc.        (P) 
Lewis  


383a 


Finishing    composition;    Manufacture    of    .  (P) 

B'aekmore     

textile  fibres;  Machines  for  .     (P)    Larivei      ... 

Finland;   Imports   from  .      ...         

Proposed  saccharin  monopoly  in 

Proposed  sugar  industry  in  .  

State   copper  mines   in  .         

Prohibited   imports      

Fir,    Douglas ;    Occurrence    of    melezirose    in    a    manna 

from  the Hudson   and   Sherwood 

Douglas;   Tannin  content  of  and  the  effect  of 

seasoning    the   wood.      Benson    and   Jones 
seeds;   Fatty    oil  of  .     Prescher      

Fire-extinguishing   composition  : 

(P)  Ferguson,     and    Pvrene     Manufacturing 

Co.  '      498a, 

(P)  Mork,    and    American    La    France     Fire 

Engine    Co 47a, 

(P)  Strosacker,    and    Dow    Chemical    Co.    ... 
-extinguishing  and  fireproof   composition.     (P)  Fer- 
guson,  and    Pyrene    Manufacturing  Co 

extinguishers;    Chemical    recharge   for   .         (P) 

Money  

protection    in    industrial    plants.      Johnson    

-resistant    composition;    Manufacture  of   .      (P) 

Zibell  -■ 

-resisting    plastic    material ;    Manufacture    of    

and  its  application  for  constructional  purposes. 

(P)    Ardagh  

Firebricks ;    Corrosive    action     of     flue-dust     on 

M.-l'or    and    Emerv  393n, 

from  crown  of  electric  steel-melting  furnace.     Rees 

Effect    of    load    on   refractoriness    of    .     Mellor 

and    Emery  •-- 

Manufacture    of    .     (P)  Longstnff    and    Geairns 

Manufacture    of    silicious   (P)     Kennedy 

Modified    load    test    for   .      Shaw      ...         ...         ... 

Mortar  for  .     (PI    Cox,   and  General  Reduction 

Gas    and    By-Products     Co 


663a 
203a 

3?8b 
464r 
443b 
365b 
287e 


100a 
34a 


679a 


724a 
398a 


538a 


1a 

25a 


614a 


624a 


693a 
699a 

371a 
3?Na* 

yrc> 

510a 
183* 


oils 


56n 


Fireclay;   Analysis  of  .         

bodies;  Effect  of  size  of  grog  in  .     Kirkp&trick 

Distribution    of  in   South    Wales.      Howe 

Furnaces  or  kilns  for  calcining  .     (P)  Richards 

Fireproof  composition   for  fabrics.     1.PJ    Truro 

and  fire-extinguishing  cojnposition.      (P)    Ferguson, 

and   Pyrene   Manufacturing   Co 

pasteboard ;     Cementing    material     for     converting 

paper  into  

Fireproofing      composition.       Ferguson,      and      Pyrene 

Manufacturing     Co 

solution.     (P)  Ferguson,  and  Pyrene  Manufacturing 

Co 

wood.     (P)    Teesdale    and    Prince  

Fires ;    Apparatus    for    extinguishing    .     (P)    Meigs 

and    Epps     

Firing    chambers    for   powdered   fuel.     (P)    Wood,    and 

Fuel    Savings    Co.  

Fisetol ;  Attempt  to   synthesis©  .     Tambor  and    Du 

Bois      

Fish;      Drying      of     by      vacuum.     (P)    Myrens 

Terksted         280a 

oils.    See   under  Oils,  Fatty. 

Process  of  preserving  .     (P)   Thompson 

skins;  Tanning  .     (P)   Bendixen  and  others    ... 

waste;    Utilisation    of    .  

Fishes;    Oils    from   fresh-water  .     Tsujimoto 

Fishing   nets;    Tanning    of   .    Tombrock       

Flames ;    Propagation  of  through    tubes   of  small 

diameter.    Payman    and    Wheeler 

Residual      and     extinctive     atmospheres      of     . 

Rhead  

Flash-point ;     Oil-tester    for     determining    .  (P) 

Tagliabue,  and  Tagliabue  Manufacturing  Co.   ... 
Flavanthrene.    See  under     Anthracene  dyestuffs. 

Flavouring    extracts ;    Determination    of   essential 

in    non-alcoholio   .    Boyles  

Flax  cultivation        

cultivation     in    Alberta        

fibre;  Decorticating  .     (P)    Meiro 

industry;    Irish   .  

Retting   .     (P)    Bacon 

Flesh;  Method  of  preserving .     (P)  Rogers 

Flint    and    Silica   Flour   Manufacturers'    Association    ... 

Flooring ;      Concrete    and     composition     therefor. 

(P)    Ellis,   and  Ellis-Foster    Co 

Flotation  apparatus  : 

(P)  Greenawalt  

(P)  Pearce        

of     chalcopvrite    in     chalcopvrite-pyrrhotite     ores. 

Coghill  

concentrates;    Cyaniding    .    Parmelee      

concentrates ;   Vacuum  "filtration    of   .     Woolley 

Concentrating  ores  by  : 

(P)  Grondal     

(P)  Thomas     

Effect  of  addition  agents   in  .    Thornberry  and 

Mann        93a,  153a.  ?46a 

of    galena ;    Development   of    at    Broken   Hill. 

Harvey  

Molecular' phvsics  of  .    Coghill  and  Anderson  ... 

of    ores.     (P)    Colburn    and    Culburn 

of  ores.     (P)  Canadian  pine  oil  for  . 

of    ores ;    Canadian    wood    oils    for    .    Gilmore 

and    Parsons  ■■•        ■■• 

of    ores ;    Chemicals    used    in   .        Ralston     and 

Tundt  

practice    on    Cobalt     silver     ores;      Present     . 

Callow    and    ThornhiU 

process.     (P)  Pearce     

Progress   of   in   1917.    Megraw 

in    relation   to    gangue   minerals.     McCIave 

Separation    of    mineral    values    from   ores  by  . 

(P)     Sundberg        ...        •••        -        - ": 

Separation    of    mixed    sulphide    ores    by    .     (P) 

Paul  and  others     ■ 

separation       of        ores ;       Apparatus 

(Pi  Spaulding        

Troubles  in  .    Ralston  ... 

versus      cyaniding     of      gold 

Clevenger       

Flour;    Cottonseed   as  food     De    Segundo  ...        ... 

Determination   of  non-digestible  residue  in  by 

means  of  pancreatin.  Devillers 
Ii.  termination  of  sugar  in  war  — 
DryTng^of     — -     bv"  the"  Abderhalde        method 


for 


and      silver      ores. 


Burrell   and 


*  Birehard 


of    85   per   cent.  — — . 


Delehaye 


MachtnTr^fVprcSuo^on  of"—  from  potatoes  and 
other  tubers  and  roots  and  other  materials. 
(V)  McLeod  ■■■_    *•; 

Manufacture    of   .     (P)  Sleernan 

Manufacture    of   from   brewers 

grains.     (PI  Sleernan      ...        -        •■• 

Non  protein  nitrogen  in  wheat  .    Blish 
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Flour— cont. 

Poisonous     .     Detection    and    determination     of 

eapotoxins.     Stcecklin  163a 

Process  of  bleaching  and   maturing .     (1*)  AUop      105.1 

Ratio  of  soluble  nitrogen  to  total  nitrogen  in  . 

Koussea  u  x    stud     Sj  rot 163a 

]'. ^aerating  damaged  .     (1')    Callebaut  ...      747a 

bj«    nitrogen    as   a    factor    in    determining'    the 

value    of    .     Rousscaux    and    Sirot    279a 

Soluble    nitrogenous  substances  as  an  index   of   the 

baking  value  of  .     Houeseaux   and  Sirot   ...      134a 

Treating  : 

(P)  Orevillo  603a 

(V)     N.V.    Industrieele     Mnntschoppij      voor. 

Noury    and    Van   der   Lande  71a 

Flour* ;    Hydration    capacity    of    gluten    from    different 

.    I  1    Dohwtj 482a 

Flue-dust ;     Briquet  ting    .     (P>     Ifetheaius    425a 

aotion  of  on  firebricks.    Mcllor  and, 

693a 

Cotti  i'     process    for   recovery   of  .      389r 

Furnace    for   drying1,   calcining,  and  sintering  . 

P     -  629a 

Sintering : 

i  l''  Boyuton  and    Sands 13a 

(P)  Gleeeoke  380a* 

Flue-gasee;   Apparatus    for   determining  carbon  dioxide 

in  .     (P)    Olsson    and    llust-Oppenheim       ...      286a 

Fluid    meter.     (P)    Thomas        174a 

meter;      Calorimetric     .     (P)      Guilleniin,      and 

I'omp.  dos  Forges  d'Audineourt   at   Depcndnnces      359a 
Fluids;    Apparatus     for    transmission    or   exchange    of 

heat    between  .     (P)   Harrison 398a 

of     different     specific      gravities;      Apparatus      for 

iting    .     (P)     Gander        454.\* 

irement    of   velocity    of  .     (P)    Williams    ...       489a 

Method  of  compressing  elastic .     (P)  Humphrey, 

and  Humphrey  Gas  l'ump  Co 174a*,  231a» 

Process  for  purifying  — — : 

(P)    Schwerin,  and    F.Iektro-Osmose  A.-G.   ...      559a* 

(P>  Tokheim  _    ...        49a 

Separating     particles      from      by      combined 

centrifugal    and    filtering     action.       (P)     Ward 

and    Ward     291a* 

Fluorescence    of    cellulose    and    its    derivatives.      Lewis      542a 

Fluorides ;     Manufacture     of     .     (P)     Hutgerewerke 

A.-G 622a 

Manufacture   of   alkaline-earth .     (P)    Hcnahaw      546a* 

Purifying       precipitates       of        rare-earth       . 

Borne,  ana   National  Carbon  Co.      .         ...     581a 

as  timber   preservatives       397n 

Fluorine;     Determination    of with    special     nppli- 

Oation   to   analvsis   of    phosphates.     Wagner    and 

"       108a 

Determination  of  ne  thorium  fluoride.    Gooch 

and   Kobayashi       391a 

Fluorocyolene ;     Synthesis     of    .      Dziewonski     and 

S*uknarowski  389a 

Flux  for  brazing  cast  iron  and  other  metals  : 

(P)  Figgins    and    Nathan  660a* 

(P)  Nathan       127a 

for  welding  high-speed  eteel  to  other  steel  or  iron. 

(P>    Beaulicu  247a 

ii     inhibitor    in     the    Van    Slyke     amino    nitrogen 

method.     Mitchell    and    Eckstein 285a 

Foaming;    Inhibition    of    by    isoamvl    isovalerate. 

Fiske  606a 

.Fodder ;   Cellulose  as  substitute  for  437a 

for    hones;     Utilisation    of     certain     marine     nigra 

as    — — i.      Adrian  70a 

Manufacture  of   from   heather      301e 

material ;      Rape     straw      as     .       Heuser     and 

Blasweiler      574a 

Preserving  green  in   the  form  of  sweet   green 

fodder.     (P)     Sondercgger    and    others    280a 

Process   for    preserving  green    .     (P)   Reinhardt      781a* 

HtOtee    in    Germany    and    Sweden iba 

finent    of    straw      for      preparation      of    . 

Tollens  346a 

See   also    Cattle  Food  and  Feeding-stuffs. 
:Food     aooessory    substance    termed     water-soluble    B ; 

Study    of   in    relation    to   its    solubility    and 

stability    towards     reagents.         McCollum     and 

Simmonds  134a 

containers ;    Cardboard    378n 

preparation.      (P)    Mapleton's    Nut    Food    Co.,    and 

Mapleton        747a 

preparations;    Preparation   of    colouring    bodies   for 

use  in   .     (P)   Boake,  Roberts   and  Co.,    and 

Rendle  145a 

preparations    from    yeast.     Petit  163a 

products.      (P)   Welch,  and    Welch  Grape   Juice  Co.      713a 
products  consisting  of   globules  of  starchy  material ; 

Preparation  of  .     (P)  Kellogg  Toasted  Corn 

Flake    Co 18a 

product-  ;    Desiccation  of   - — 437it 

icts;     Detection    of    vegetable    gums     in    . 

Cook    and    Woodman       527a      j 

products;     Manufacture    of    .      (P)    Graham    ...      439a 


Food— eont, 

products;  Manufacture  of  — 
meat    by    means    of    yeast. 

products;  Manufacture  of  — 
Turney  

products;    Manufacture    of 


-  from     blood    and 
Gauduoheau         ...     482a 

-  from    milk.      (P) 
669a,  713a' 

from  starchy  mate- 


rial.    (P)    LorenMB,  and   Kellogg  Toasted    Corn 

Fluke    Co 670a 

products  ;     Preparation    of    precooked    ■ .  (P) 

Condensed    Food    Co 256a,  280a* 

products    from     rice.      (P)     Matsuo       71a 

products    from     whey;    Manufacture    of    .       (P) 

Benior  669a 

substitutes ;    Directions    of    the    German    Food    Sub- 
stitute*   Commission     for    the    examination    and 

licensing  of 437^ 

Foods;   Antiseptic    or  sterilising  agent  for  use  in  pre- 
servative   treatment    of    .      (p)    Sherman    ...       634a* 

Apparatus     fur    production    of    dietetic    .      (P) 

Zwioky  603a 

Bacterial  precipitins,   and  detection  of  U.   botuUnut 

in    preserved   by    the    tuermo-preoipitation 

method.      Boruand  746a 

canned  ;    Influence    of    cold    shock    in   sterilisation 

of   .      BushneLl  482a 

Detection    of   decomposition    in   .     Brauer         ...      668a 

Determination     of    salicylic     acid    in    .      Stecn- 

bergen  346A 

Drying  .      (P)    Bowler  and   others 669a 

Manufacture   of    prepared   .      (P)    Kuzmier       ...      603a 

Manufacture  of  substitute,  highly  nitrogenous  . 

(P)     Moskovits    and    others 670a* 

Means  of  preserving  .     (P)  Kahn 256a 

Milk-like  for  agricultural  stock.     (P)  Melhuish      483a* 

Prepared   .      (P)    Burdick    and    others 603a 

Process    of    canning    .       (P)    Miyauchi    38a 

Process    of    converting    garbage    into    .  (P) 

Faust  and  Faust 191a 

Vacuum   process    for   preserving   .     (P)    Sellars, 

and  American  Can  Co 781a 

Foodstuffs;     Determination    of     purine    bases    in    . 

Von    Fellenberg      558a 

Extraction    of   from   bones    and    other    animal 

substances.     (P)   Tummer        747a 

Manufacture  of  from  oil-cakes'.     (P)Bollmann      347a 

Preparation   of   amino-compounds    for by   fer- 
mentation.      (P)    Eberlo           190a* 

"Foots";     Recovery    of    neutral    oils    from    .      (P) 

Ayres,  jun.,  and  Sharpies  Specialty  Co 64a 

Forest    research    in    India  362n 

Formaldehyde;    Behaviour     of    in    the    organism. 

Salkowski      442a 

(dealings)    order,    1915  285k 

Influence  of   on    the    formation    of    humin    by 

the  acid   hydrolysis    of    proteins.     Gortner   and 

Holm 18a 

Iodine  as    a   microchemical  reagent   for    .     Van 

ZiJP       107a 

methyl    alcohol,     and    water ;    Graphic    method    for 

analysis    of   mixtures    of    .      Gradenwitz    ...      392a 

and    naphtholsulphonio   acids ;    Preparation   of   con- 
densation products    (tanning  agents)   from  . 

(P)   Deutsche  Koloniale  Gerb-   u.    Farbstoff-Ges.      344a 
and  phenols ;  Manufacture  of  condensation  products 

from  .      <P)   Hiltermann 554a 

and     phenols ;    Manufacture    of    hard    condensation 

products  of   .     (P)   Tarassoff  and  Shestakoff      158a* 

Process    for    liberating    .      (P)    Eckmann,     and 

Sehweiz.   Serum-   u.   Impfinstitut     781a* 

Production   of   from    formates.      Hofmann   and 

Schibsted       782a 

Substitute    for    the    permanganate- formalin    method 

of  disinfection    with   .     Storm 191a 

Transformation  of  glyoxylio  acid  into .    Voisenet      638a 

Formalin ;     Prejudicial    effects    of    treatment    with    

on    germination    of    seeds.       Kiessling       522a 

Formnmide;   Preparation    of   .     Braun 389a 

Formates ;     Electromotive      activation      of      alkali    . 

Hofmann        765a 

Manufacture  of    .      (P)    Lackmnn 622a 

Production    of    formaldehyde     and    methyl     alcohol 

from   .      Hof  ma  n n    a nd    Sell ibsted       782a 

Volumetric    determination    of    in    the    presence 

of      hydroxides,       carbonates,       oxalates,      and 

acetates'.      Tsiropinas       87a 

Formic     acid;     Action     of     on     triarvlcarbinols. 

Kovache  728a 

New    reaction    of   .     Comanducci 298a 

Be<lucibility  of  .    Hofmann  and   Schibsted       ...      782a 

Separation    of    acetic    acid,    lactic    acid,     and   . 

Onodera  715a 

Volumetric   determination  of  in   the   presence  of 

bvdroxides,    carbonates,    oxalates,    nna*    acetates. 

Tsiropinas      ...        87a 

Formol    titration   method;    Abnormalities    in    the 
Jodidi  


Formosa  ;  Sugar  crop  of  

Trade  of in  1917 

Foul    solutions ;    Process   of    treating   .      (P)     Smith 


532a 
268b 
386r 
660a 
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Fourdrinier   machines.     See  under  Paper 

Fractional    distillation.     (PJ    Adam 

distillation    and    condensation;    Process    and    appa- 
ratus for  .     (P)    Aylsworth,  and  Condensite 

Co.    of    America      

distillation  of    liquid  mixtures ;   Apparatus   for    un- 
interrupted   .     (PJ  Rothenbach 

Fractionating   apparatus   for  petrol    and  other   volatile 

substances.      Hildt  

column ;  New  form  of for  laboratory  use.  Taylor 

and  dephlegniating  of  petroleum  or  other  hydrocar- 
bon  distillates   or   mixtures  of   volatile   liquids; 

Continuous  .     (PJ  Allan 

hydrocarbons;  Method  and  apparatus  for  .     (P) 

Hirt      

liquids;    Process   for  .     (P)   Wright   and  others 

France;  Control  of  the  quality  of  coal  in  

Electro-metallurgical  developments  in  

Exports  of  iron  and  steel   to  

Future  use  of  munitions  plants  in  

Import    licences  2521'.,  287R, 

Import  restrictions      .-■        121R, 

Importance  of  iron-ore  deposits  of  in  relation 

to  the  War.    Louis  

Oil-seed   industry  of  

Production  of  red  earthenware  and  pottery  in . 

Prohibited  exports     2lE,  43r,  83b,  121n,   185R,  211R, 
270E,    287B,    328k,    384b,    400R,   422e,    444b, 

Syndicates  for  importation  of  raw  materials  in  . 

Tariff  alterations        ...        63r,  185e,  270b,  328b,  384e, 

Use   of  lignite  in  

French    Colonies.      Prohibited    exports       ...       100b,  140e, 
Froth-reducing   discharge    apparatus    and     process    for 
centrifugal    machines.      (P)    Leitch    and    others 

Fruit;  Apparatus  for  drying : 

(P)  Boulton   " 

(P)  Forrest       

(P)  Parker        

(P)  Price    and    Sugg  

(P)  Stover        

(PJ  Van  Musschenbroek     

Dehydrating .      (PJ    Benjamin         

Drying  .      (1*)    Van    Musschenbroek         

Drying  by  vacuum.     (PJ  Myrens  Verksted      280a, 

Evaporated  — - — .      (P)    King,   and  Pacific   Evapora- 
tor Co.  

juices;    Examination   of    .     Hiirtel    and   Soiling 

Method   of   preparing   evaporated  : 

(P)  King,   and   Paoifio   Evaporator   Co. 

(P)  Pacific   Evaporator  Co 

Preservation  of : 

(P)  Chambers 

(P)  Franks    and    Co 

(P)  Kapadia     

syrups ;    Preparation    of   by    gliding   dialysis. 

Thorns  

Fuohsin.    See   under  Triphenvlmethene  dyes. 
Fuel  : 

(P)  Schrimpe,    and    Perth    Amboy    Chemical 

Works  

(P)  Sutcliffe,  and  Pure  Coal  Briquettes,  Ltd. 

Apparatus    for   feeding    to    gas    generators   or 

the   like.      (P)    Bentley   and    Appleby       

Apparatus  for  producing  gaseous  .     (P)  Rose  144a, 

Applications  of  coal  gas  as  a  furnace .    Hartley 

from  ash-pits ;  Recovery  of 

blocks    or   briquettes ;    Manufacture    of    .      (P) 

Sutcliffe,    and    Pure    Coal    Briquettes,   Ltd. 

briquettes.      (P)    Kennett    and   Krebs 

briquettes ;    Production    of   from     combustible 

waste    products.      (P)    Tollefsen       

briquettes   from   seaweed      

from   coal   screenings    and   by-product    from    manu- 
facture of    water-gas      _ 

Composition    and  process   for  making  artificial  . 

(P)     Dalton  

conservation         

consumption      in     various     steelworks      operations. 

Hadfield •;■ 

Determination  of  total  carbon  in and  its  import- 
ance  in    study    of    fuel  economy.     Damour  and 

De  la  Moriniere     

nomiee    in  the   use  of  

economy;     Importance    of    determination      of      total 

carbon   in    study    of  .     Damour   and   Dc   la 

M'Tiniere       

economy    in    Switzerland       

gas.     See   under   Gas. 

for   internal    combustion    engines.      (P)    Explosions- 
Turbine- Stud  ien  Ges 

Liquid  : 

(PI  Axtell         

fPl  Backnaus,    and    Industrial     Alcohol    Co. 

(P)  Shannon   and   Bending         ...        

liquid;    Burners  for  .     (P)   Burdous,  Ltd.,    and 

others 

liquid;    Furnaces    fired    with  .      (P)   Yarrow      ... 

[jqnid  for   internal    combustion  engines  : 

(P)  Dvson         

(P)  Foster         

(P)  O'Brien       


PAGE 

173a 

141a 

118a 

26a 
238e 

501a* 

117a 

724a 
227b 

96e 
179b 

36e 
422b 
464b 

333b 
380b 
459n 

454b 
437e 
454b 
22  fm 
368n 

230a 

453a 
669a 
256a 
755a 
713a 
320a 
438a 
320a 
328a* 

320a 
602a 

320a 
634a» 

18; 
528a* 
280a* 

190a 


48a 
406a» 

5C0a 

201a* 

65e 

302b 

501a* 
569a 

117a 
437b 

364b 

292a 
12a 

24lA 


143a 
105n 


1431 
457b 


647a* 
539a 
362a 

682  a 
454a* 

570a 
49a 
49a 


(P)     Schaub,    and 


Fuel — cont. 

Manufacture   of    artificial   . 

American   Linseed   Co.    ... 
Manufacture  of  artificial  from  waste  products! 

(P)    Brown 

Manufacture  of  from  bagasse  etc.     (P)  Geveke 

Manufacture   of   composition  .     (P)   Hopkins 

Manufacture  of  from    garbage      

Manufacture    of    gaseous  .      (P)    Rose 

144a,    200a,    201a*, 
.Manufacture  of  a  non-hygroscopic from  lignite, 

peat,  etc.     (PJ   Bcrtzit  Gc« 

Manufacture   of  from  peat.     (P)  Goodwin  and 

Macrae  

Manufacture    and    utilisation    of    from      waste 

materials.     (P)  Hughes 

moist;    Operation    of    gas    producers    with    previous 

drying   of   .      (P)   Eckardt         330a, 

motor-;  Method  of  obtaining  and  light  paraffin 

oils  from  shale.     (P)  Pirani 

motor-;    Problem   of  .      Ormandy 

oil    from   cannel    coal  etc.;    Committee  on  .   ... 

oil    from    home    sources;      Appointment     of     com- 
mittees on   

oil    from    homo   sources ;    Report    of    committee    on 

production    of   

Oil  in   India         

oil;   Production   of   motor   by   distilling   petro- 
leum.     (P)    Forward      

oil;    Production  of  in  the  United  Kingdom  ... 

oil;   Supplies  of 97b, 

oil  from  vertical  retorts  by  carbonisation  of  cannel 

and   coal.     West     

oils;  Treatment  of  heavy  preparatory  to  burn- 
ing.     (P)    Westwood       

powdered;  Apparatus  for  mixing with  air.    (P) 

Powdered  Coal  Engineering  and  Equipment  Co. 
powdered;    Firing    chamber    for    .      (P)     Wood, 

and   Fuel   Savings    Co 

Process   of  burning  solid : 

(P)  Evans         

(P)  Evans,  and  United  Gas  Improvement  Co. 

product;   Manufacture  of  .      (PJ    Werner 

pulverised;  Apparatus  for  burning  .     (PJ  Cram, 

and    Railway    Materials   Co 

pulverised ;    Apparatus    for    mixing    and     air. 

(P)    Kinyon   and   others  

pulverised;    Feeder    and    mixer    for    and    air. 

(P)  Clendon,  and  Locomotive  Pulverised  Fuel  Co. 

pulverised;    Use  of    

pulverulent ;  Furnaces  for  combustion  of  .     (P) 

Muhlfeld    and    Caracristi  

shortage;  American  .     Berkey  and  Van  Hise  ... 

technology  at   the  Imperial   College   of    Science    ... 

for   use   in    explosion  engines.      (P)    Solari 

Use  of  solid  for  large-scale   power  production. 

(PJ    Merz   and  McLellan,    and  others       ...      499a, 

Utilisation  and   combustion  of  .     (P)    Helps   ... 

Utilisation   of   grape    marc   as  .     Matignon   and 

Marchal  

Treatment   of   peat    for    ■ .      (P)    Edgeworth 

Fuels,    motor- ;    -Relative    efficiencies     of    — — .    Donath 

and   Groger  

motor-;  Testing  and  standardisation  of .    Lomax 

motor-;   Valuation    of    .     Moore      

Fullers'  earth.    See  under  Earth. 

Fulling    and   materials'  for   use   therein.      (P)    Mohs    ... 

Fume-arrester   for    smelting    plants.      (P)    Ferrari 

condenser.      (PJ    Richards 

Fumes;    Apparatus   for  bringing  liquids  and   into 

intimate  contact.  (PJ  Davidson,  and  Holmes 
and    Co.         

Cottrell  electrostatio   process  for  treatment  of  . 

Bush 

Process   of   treating    sulphurous  .     (P)    Young, 

and   Thio^en  Co 

smelter-;  Condenser  for  .     (P)    Stewart 

Fumigant  for   soils ;   Hvdrocvanio    acid    gas   as    a  . 

De   Ong  ...  " 

Fumigation  with  hydrocyanic  acid;  Studies  in  green- 
house   .     Physiological  effects  on  the  plants. 

Moore   and    Willaman     

Furfuroids ;  Determination  of  in  products  of  beet- 
sugar    factories.      Gillet  

Furfurosnns.     See  Furfuroids. 

Furnace  bricks:    Treatment  of  .      (P)  Duckham  ... 

-dust;    Briquetting  .      (P)    Mnthesius       

electric  steel-;  The  Booth-Hall  .    Booth 

electric;    The  Vom  Baur  arc   .     Vom  Baur     ... 

fuel ;   Applications  of  ooal  gas  aB  a  .     Hartley 

gases.     See  uudsr  Gases. 

-lining.      (PJ    Martin  

-lining;  Manufacture  of  refractory  .     (P)   New- 
berry                

-lining  material;   Production  of  .     (P)  Jones  ... 

structures ;  Rotary  .     (PJ   Commercial  Research 

Co 

walls.  (P)  Bernitz 


330a 

232a 

317a 

83a 

11b 

404* 

616a 

232a 

569a 

570a 

363a 
434b 
158n 


325a 
263b 

617 » 
301R 
225n 

291a 

727  v 

3a 

404a 

727a* 

499a 

616a 

292a 

292a 

200a 
249e 

83a 

281b 
408r 
539a 

646a 
538a 

16a 

645a 

240b 
116a 
681a 

146a 
551a 
566a 


290j 
389b 


333a 
155a 


36a 


36a 


174a 
425a 
422a 
422a 
65b 

5471 

514  a 
150a 

244a* 
723a 
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Furnaces  : 

(P)  Bagot,    uud    Stanley    Works  678a 

(P)  Hull  141* 

(F)  l<oadon     Electric     Supply     Corporation, 

and   Fox      2a* 

(P)  Moycr         400* 

IPj  R-alya    and    Bohnstengel      537a 

(l'l  Turn, -v.     and     American     Shop      Equip- 
ment I'o 53?A 

P     I  Does    dc    Bijc      678a 

/.uU.t    and    Smith      498a' 

Innwllnff  (P)  Foltr, 3C9a 

MiiMal  'ntuouti    -— — .      (!';     Gibbons    Bros., 

and    Van   Mnrle  473a 

for    annealing,     hardening,    or     heat    treatment    of 

mctal9.    and    tlie    like.      (I'J    Kmallwood 77lA 

anssaaltng  .   Heana   for  moving  articles  through  . 

(P)    Greenwood  and    Batl-'y,  and  Clcgg 740a* 

for   annealing,    tempering,    or    heat     treatment     of 

I  n  Hoj  ■■  and  Burn 589a 

Apparatus  for  remoTing   ooke  discharged  from  . 

i'l    Drakes,    Ltd.,   and    Drake        45<"a* 

for  baking  •       and  for  other  purposes. 

(PJ     H  429a* 

Baking    for   carbons,   etc.      (P>     Wehucr,    nnd 

[sbell-Porter  Co 114a 

for   baking  earthenware.      (1')    I.itinsky        467a 

'-[    The    like    .     (P)    Croworoft 

and   Morris 771a 

Blast  : 

(P)    Fisher       95a* 

(P)  Foster         95a* 

(P)  Wrightson    and    others       33a* 

blast-:    Boshes  "f  .    (P)    Foster      1^8a 

blast*;  Charging  apparatus   for  : 

(P)    Blast    Furnaces    and    Equipment,    Ltd.. 

and    Ritson         706a* 

(P)  Sahlin        339a* 

blast- ;   Coke   as    fuel   for  .     Hewson         ...  32b,  6At 

blast- ;    Oopper    tuyeres   for   • .     Reeeo        304a 

blast- ;     Drying     air     for     .     (P)    Bradley    and 

Schmidt         81a 

blast  ;    Elevators  for  .    (P)    Munier  et    Cic   ...      552.1* 

blast-;    Enquiry-    on    the    working    of   in    the 

United    Kingdom 303a 

blast-;  Fuel  eoonomy  in  .    Hutchinson 304a 

blast-;     Soists    for    charging    .     (P)    Wrightson 

and    others  33a* 

blast    ;    Rol     blast    for   .     Simmersbnch      515a 

blast-;  Hot-blast  stoves  used  iu  connection  with . 

(P)  Stem    it  l'i- 272a 

blast-;     Importance     of      coke-hardness      in     . 

Cochrane        304a 

Blast  and  method  of  operating  them.     (P)  Slick      550a 

blast-;    Production    of    ammonium    chloride    during 

working  of  .     (P)  Riedel 517a 

blast- ;    Proposed   erection   of in    Holland       ...      322it 

blast-;    Recovery    of    potash    in    operation    of 

Chance         222T 

blast- ;    Removing   solid    "  metal   bottoms  "   of  . 

(P)  Riddle  93a 

blast-;  Slag  control  in  iron  by  means  of  slag 

viscosity    tables.     Feild  735a 

blast-;   Treating  ores    in   .     (P)   Basset 771a 

blast- ;    Water   circulation    of   tuyeres    and    coolers 

of  .    (P)   Foster       13*» 

for  calcining  copper  and   like  ores.     (P)    Squire,  ...      310a* 
for      rvili-inini-      limestone,      fireclay      and      other 

refractory    materials,     (P)     Richards        373a 

for    chemical    reactions.     (P)    Shoeld,    and    Armonr 

Fertiliser   Works 662a 

for  oombnstion    of   pulverulent   fuel.     (P)    Muhlfeld 

and    Cnraeristi        83a 

and    converters :    Combined    tilting    .and    reversiblo 

open-hearth  melting .    (P)  Rollsson 378a 

Crucible  . 

(P)  Oonnollv  378a 

(P)  Keith    and    Keith       473a 

(Ti  I  anoey      518a 

l'i  Whithnm  154a 

Crucible  and   like   .     (P)    Gaunt   and  others    ...      308a 

crucible     and      like;      Operating     mechanism        of 

tilting .     (P)  Alldays  and  Onions  Pnenmatio 

Engineering    Co.,    and  '  others  519a* 

ornofbli    and    tike;   Preheating  the    charge   in  . 

(P)    Gaunt   nnd  others 426a 

Crucible   melting    .     (P)    Harvey,    and    Morgan 

Crucible    Co.  628a 

i  rucible    melting    heated      by     gas     or     oil. 

Harvey,  and  Morgan  Crucible  Co 590a 

Crucible  for   melting    metals.     (P)    Aitken    ...      518a 

Crucible   smelting  for  glass.     (P>  Stein  et   Cie         8a 

cupola*-;    Construction    of    .    Bartlett        456a 

Desien  of  for  combustion  of  coal.    Kreisinger 

and     other* 328a 

for  drvin-r.   ealcinin-r.  and  sintering  powdered  ores, 

Boe-dnst,  etc.     (P)   Schumncher       629a 

F.lectric  : 

(PI  Bnnth-Hall  Co 59?A 

(PI  Collins,    and   General    Electrio   Co.        ...      592a 

(Pi  Dixon         273a*,  312a* 

(Pi  Filmer   and    Denton 96a 

(P)  Greaves    and    Etchells  273a* 


Furnaces—  cont 

trie    :— out. 

(P)  Mooro        

(P)  Nathnsios  474a*, 

(P)   Peacock,    and    Haslup    and    Peacock 

[PJ  Sahlin         

(P)  Shoeld,    and    Armour    Fertilizer    Works 

(P)    Snyder         

(P)  Vom   Baur  156a 

Electrio  for  annealing  and  forging  steel.    'Scott 

electric;     Calcining     coal     at     high     temperatures 

in   .    (P)    Dyrssen 

elootrio;    Condensing    gases    containing    phosphorus 

pentoxide      and      silicon      fluoride      from     . 

(P)      Heohenbleikner,     nnd     Southern     Electro- 
chemical   Co.  

electric;    Contact    for  .     (P)    Snyder 

electric;    Control    apparatus    for : 

(P)   Keenc,    and    General    Electrio    Co. 
(P)  Sccde,    and    General    Electric    Co. 
electric;  Control  and  regulation  of .    (P)  Brown 

Boveri,   and   Co.,    and    Gray      ' 

electric;    Device    for    closing    orifices    in    roof    and 

walls  of through  which  the  electrodes  pnss. 

(P)    Watson   nnd    Co.    (of    Sheffield),    Ltd.,   and 

Travis  

Eleotric    for     distilling    tine     (P)     Thomson, 

and  Thomson  Press  Co 

electric;  Electric  transformers  for  use  in  connection 

with   .     (P)    Bibby 

electric  ;  Electrode  holders  for  : 

(P)  A.;S.  Arendal  Smclteverk 

(P)  Fisoher       

(P)  Steinberg   and  Gramolin     

electrio  ;   Electrodes  for  : 

(PJ  Hamilton    nnd    others  

(P)  Nathusius  

electrio;    Faraday    Society  discussion    on  

Electrio    for    hardening     steel     or     the     like 

(P)  Wild    and  Barfield 

Electrio  of  the  heated  coil  type.    (P)  Kicvits, 

and    Kynoch,    Ltd.  

Electrio  heating   .     (P)    Walker  and  Cos,  ... 

Electric  for  heating  non-ferrous  metals.    Miller 

Electrio  for  high  temperatures.     Ferguson  and 

Merwin  

electric;    Holders  or  fittings  for  electrodes  of  . 

(P)    Hoyle   and   Fawcett  

Electrio  induction  : 

(P)  Ajnx  Metal  Co.,  and  Wyatt 

(P)  Bockmau  

Electric    induction    for    melting    and    refining 

metals.     (P)    Foley  

Electric   induction   metallurgical  .     (P)    Turner 

Electrio      for      making      sodium       cyanide. 

(P)    Freeman,   and   American  Cyanamid   Co. 
electric ;    Manufacture    of    ferro-alloys,    e.g.,    ferro- 

uranium   in   .     Keency        

electric ;   Manufacture    of    ferro-phosphuriis   in   . 

(P)  Webster,  and  Gray,  jun ' 

electrio;   Manufacture  of   pig   iron    in  in    war 

times.     Turnbull     

electric;    Manufacture  of  steel   in  .     (P)    Keller 

electric;  Manufacture  of  steel  shoes  and  dies  in  

on  the    Witwatersrand.     Stanley   and   Buchanan 
Electric  for  manufacture  of  tungsten  powder. 

(P)   Insull      

Electrio  melting  .     (P)    Baily   nnd  others 

Electrio   — —    for    melting    or    refining   non-ferrouB 

alloys.     (P)    Faulkner     

Electric    metallurgical    .     (P)     Buhl        

Electric  metallurgical  and  method  of  supplying 

current    thereto.     (P)    Gray 

Electrio  of  new  type  for  brass  manufacture  ... 

Electrio  in  the  Norwegian  iron  industry.     Styri 

Electric  ore   .     (P)   Ward  and  others    "...      "... 

electric;     Phase     distribution    for    .     (P)  Baily 

and    others 

electric;   Polyphase  .     (P)    Dixon 

electric  ;    Present  status    of  brass    melting  in  . 

St.    John        

electrio;    Preventing   oxidation   or  wasting   of   elec- 
trodes in  .     (P)  Hamilton  nnd  Holland 

Electrio  for     producing     endothermic    gat-    re- 
actions.    (P)  Pfaehler  and  others     

electric;     Production    of   metals    iu  .     (P)  Hum- 
bert        

Electrio  for    reduction    of   tungsten.     (P)  Pfan- 

stiehl,  nnd    Pfanstichl  Co 

electric;  Re-melting  of   aluminium   pig   in  .  ... 

Electric  for   re-melting   aluminium    pig.    Miller 

Electric     resistance   for     high     temperatures. 

Rosenhain  and  Coad-Pryor       

electric;     Rocking for     melting    brnss.    Gillett 

and    Rhoads  

Electric    for     sintering     tungsten.       (P)  Pfan- 

stiehl,  and  Pfanstichl  Co 

Electric  smelting  .     (P)  Snyder        

electric;    Smelting    of    phosphate    rock    in  and 

use  of  the  Cottrell  precipitator  in  collecting  the 

volatilised  phosphoric  acid.     Carothers     

Electric  smelting  in    Sweden  


592a 
593a* 
773a 
•til* 
662a 
186a 
774a* 
515a 

682* 
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592a 

213a 
156a 

249a 

553a» 
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214a* 
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661a 
519 1 
72b 

154a 

707a 

249a 

32a 

546a 

273a 

340a* 
662a 

308a 
12a 

733a 

702a 

473a 

9a 

247a 
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740a 
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10a 

155a 
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737a 

381a 


155a 

591a 
475it 
626  \ 

156a 

423a 

659 1 
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-Furnaces — cont. 

Electric  for   steel   melting.     (P)  Steinberg    and 

Gramoli.-i       

electric  steel-melting ;   Firebrick  from  crown  of . 

Rees      

electric;    Supply    of    energy    to  .      (P)   TraTis, 

and  Watson  and  Co 

electric;     Temperature-controlling    device    for . 

(P)  Hearson  

electric ;  Three-phase  and  method   of  operating 

them.     (P)   Snyder  

Electric  and    transformers    for    use    therewith. 

(P)  British  Electric  Transformer  Co.,  and  Berry 
Electric  for  transforming  anthracite,  coke,  and 

other  materials  rich    in   carbon   into  a   product 

suitable   for   the   manufacture     of    carbon    elec- 
trodes.    (Pj  Sieurin         

electric;    Treatment  of   gases   in  ■ .     (P)  Edwin, 

and  Norsk  Hydro-Elektrisk  Kvaelstofaktieselskab 

-electric ;  Treatment  of  refractories  in  .     Hutton 

Electric      tube   for     reducing     tungsten.      (P) 

Pfanstiehl,  and  Pfanstiehl  Co.  

-electric;    Water-jacket   for  electrodes   for  .     (P) 

Kitchen  

Electrically  heated  resistance  .     CP)  Greaves  and 

Etchells  

for  enamelling  metal  articles.     (P)  Dupont    

Evaporating for    surface    heating,    particularly 

for     concentrating     acids.     (PJ  Cheni.    Fabr.    zu 

Schoningen,  and  Yetterlein     

-Gas  .     (P)  Ionides.  jun.  

Gas    burners  for  .      (P)    Fletcher,  Russell,  and 

Co.,   and  others      

gas-fired ;    Apparatus    for    maintaining    proportional 

deliverv  of  gas  and  air  to  .     (.PJ  Keith  and 

Keith   " 

gas-fired ;  Burners  for  .     (P)  Yat^s  and  others... 

Gas-fired  for  heating  and  melting  metals.     (P) 

Hall      

Gas-fired  for  heating  tools   and  other   articles. 

(P)   Yates  and   others      

•Gas-fired    muffle    and    like    .     (P)  Simon-Carves, 

Ltd.,  and  Brown 

Gas-fired  for   pottery  and  other   purposes.     (P) 

Yates   and   others  

'Gas-fired    steel    heating   .     (P)     Richmond    Gas 

Stove  and  Meter  Co.,  and  Thompson  

Gas-heated  : 

(P)  Wallwin     

(P)  Yates  and  others         

Gas-heated   and    similar  for  heat  treatment   of 

metals.     (P)    Inman        

Gas  valves  for  steel  smelting .     (P)  Davies     ... 

Gaseous  fuel .     (P)  Ionides,  jun 

for  generating  heat.     (P)  Thomas  and  Mainwaring... 
for  generating  heat  for  steam  raising  or  other  suit- 
able   purposes.     (P)    Whitham         

•Glass  .    See    under   Glass. 

hand-fired;  Low-rate  combustion  in  fuel  beds  of . 

Kreisinger  and  others     

hand-fired;   Tars  distilled   from  bituminous    coal   in 

.    Katz  

;for  heat  treatment  of  metals.    (PJ  Rogers  and  Walter 

Heating  ; 

(P)  Chantraine  

(P)  Lummis,  and  Morgan  Construction  Co.... 

for  heating  air.     (P)  Garner  and  Posnett     

for   heating  ingots.     (P)  Davis 

for     heating     metal     articles     and    the     like.     (P) 

Southorne      

for  heating  metal  sheets.     (P)  Thermic  Plating  Pro- 
cess Co.,  and  Watkins     

hot-blast ;    Operation   of    chequer   brick   heaters   for 

.     (P)  Pfoser  and  others 

Incinerating  .     (P)  Stokes       

Liquid-fuel .     (P)    Yarrow      

Manufacture     of     refractory     bricks     for .     (P) 

Reynolds         

Material  conveyor  for .     (P)  Cram,  and  Railway 

Materials     Co 

Means   for  feeding  goods  into  and  removing   goods 

from    annealing    and    other .      (P)  Gibbons 

Bros.,  and  Van  Marie     

Mechanical  feeders  for .     (P)  Harvey  and  Wright 

Melting  : 

(P)   Fisher        

(P)  Hall  

for  melting  brass  and  the  like ;  Crucible  .     (P) 

Price     

M'-'tul  heating,  metallurgical,  and  analogous  heating 

.     (P)  Richmond  Gas   Stove   and   Meter   Co., 

and  Thompson        

Metallurgical  .     (P)  Wedge     . 

Metallurgical  heating  .     (P)  Walker  and  others 

more    especially    intended    for    treatment    of    zinc. 

(P)  Van  Gulck        

Muffle .    (P)  Steere         

oil- ;   Burners   for   heavy   oils   for   use    in  .     (P) 

Steurs  

Oil-fired  .     (P)  Halkett  

Oil-fired  -  —  for  heating  and  melting  metals 
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380a 
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379a 
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428a 
700a 

766a 
569a 

177a 

756a 
569a 

246a 

739a 

232a 
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271a 

141a 
678a 

518a 
272  a' 
229a 
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756a 


762a 
589a 

454a' 
772a 
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308a 

739a 

629a' 

248a 
5?9a 
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31a 

566a 


518a» 
176a 


309a 
128a 


gas 


Hall 
Oil-fired 


(P) 


for  melting  grey  iron.     Abeking 


212a 
61a 
94a 

185a 
230a 

3a 
114a 

248a 
624a 


(P)  Burdons,      Ltd., 
and  Blair  Engi- 
"  (P)   Roich- 


(P) 


Furnaces — cont. 

Oil-gas    and    other 

and  others 
Open-hearth .     (P)  Blair,  jun., 

ueering   Co.  

open-hearth ;     Cooling     interior    of- 

pietsch  

open-hearth ;     Method     and    apparatus    for    tapping 

.     (P)  Smith 

open-hearth ;   Principles  of  design  of .      Bagley 

open-hearth  steel ;  Removing  molten  slag  from  

by  means  of  air  or  steam  blast.     (PJ  Bagley    ... 
open-hearth ;     Utilisation   of   waste   heat     from  

for  generation  of  steam.    Mackenzie         

Operating with  recovery  of  heat.     (Pj  Koppers, 

and  Koppers  Co 

Ore  roasting .     (PJ  Rowley  and  Merton     

oven- ;     Application    of     coal     gas    as   fuel    in  . 

Hartley  

for  production  of  illuminating  gas  in  vertical  retorts 

or      chambers.     (PJ   Chamottefabrik      Thonberg 

A.-G 

Puddling  .     (Pj    Mackinlay 

Recuperator .     (P)  Stubblebine         

Regenerative .     (PJ  August  and  Hooson 

Regenerative     gas .     (P)  Harvey     Gas     Furnace 

Co.,  and  Harvey     

regenerative;  Gas    or  air  ports  for  .     (PJ  Rees, 

and  South  Durham  Steel  and  Iron  Co 

Regenerative  gas  heating .     (Pj  Topham 

Regenerative      gas      retort .       (P)  Russell,      and 

Parker-Russell    Mining   and   Manufacturing   Co. 

reverberatory  copper;  Fettling  of  .    Rutherford 

Roasting  .     (Pi  Zavelberg        

roasting ;    Furnace   rakes    for   mechanical  ■ 

Brand  

roasting  ;    Mechanical  : 

(P)  Bingham  

(PJ  Ramen       

for  roasting  ores.     (PJ  Harbord     

roasting ;     Rabble-arms     for     mechanical  .     (PJ 

Huntington,  Heberlein,  and  Co.,  and  Bingham  ... 

for  roasting  zinc  blende.    Chase  

Shaft  for    burning    cement,  lime,   and   similar 

materials.     (P)  Steiger  and  Steiger  

shaft- ;    Method    and    apparatus    for    charging   . 

(PJ  Wiirth     ... 

■  Shaft   for   roasting  .       (PJ  Baird.    and    General 

Chemical    Co.  

Smelting  : 

(PJ    Gaunt  and   others      

(P)  Llopart,     and     Mineral      Refining     and 

Chemical  Corporation  

(P)  Lundberg  

(PJ  Stevenson  

for  smelting   metals,   etc.;    Manufacture    of   refrac- 
tory   bricks,    blocks,    tuyeres,    etc.,    for    use   in 

.      (P)    Mason   and    Couper         

Smelting   and    refining   .      (PJ     Martin 

for   smelting   and    refining  metallic    swarf   and 

like.      (PJ    Tylor    and    Sons,    and    others 
Steel-making    .         (PJ    Wellman,      Seaver, 

Head,    and    Smith  

6teel- ;    Removing   solid   "  metal   bottoms  *'    of   . 

(P)    Riddle  

Tank   for   white    glass    fired   by    gas    from    a 

coke-producer.      Roxburgh       133R, 

Tilting   crucible   .      (P)    Gaunt   and   others 

for  treating  certain  mineral  and  chemical  products. 

(P)    Leyes      

for  treating    ores.     (PJ    Tanzer 

for   treating   zinc.     (PJ    Van   Gulck       

Tunnel   .      (P)    Brand 

Zinc-extracting   with    vertical    retorts.         (PJ 

Von    Zelewski  

Zinc  oxide  .     Cregan     

Fusion  apparatus.     Pope 
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704a 

143a 
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659a 
659a 
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374a 

495a 

339a 

659a 

154a 
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550a 


700a 
551a 

739a 

771a 
93a 
242a 

5iet 

498a 
94a 
773a' 
700* 

95a 
11a 


Gadolinium;  Purification  of  .     Jordan  and   Hopkins 

Galena ;    Development    of    flotation   of    at    Broken 

Hill.     Harvey         

Gallaldehyde ;     Synthesis     of     - 
Zetzsche         


Ro6enmund      and 


Gallio   aoid ;    Preparation   of  .     Mito 

Gallium.      Dennis   and   Bridgman       

Gallocyonines.     See  under  Oxazine  dyestuffs. 
Galloyl   derivatives    of   dextrose ;    New    -    —    and 

parison  with   chebulic  acid. 

niann 

Galvanised    iron.      (PJ    Gravell 


corn- 
Fischer  and   Berg- 


770a 

442a 
74a 
738a 


274a 
590a 


SUBJECT  INDEX. 


11:1 


1  King  the  density  of  m<>liillio  objects 

containing    flue    pores    by    .      U'J     Berliner 

ilnenbaQ   A.u 580a 

Iron    articles;    Process    for    hot   after   heating 

than  hi  molten  lead.    (l'j  Kbater 378* 

iron   aud   steel    plates,  i    the    Uke;    li<>t 

process       -.     (P)   Whiteinoh   Galvanising  » 

nnd    Ordidgo  94a 

Gauist.-r;     Analysis    of    693a 

Ganmstcr  brioks  ;    Manufacture  of   - — -.     (1*)   Longstuff 

and   Gcuirus  303a* 

Garbage  disposal;    Method   of .      (1*)    Wallace    and 

others  321a 

;   Manufacture  of   fuel  from  llu 

Percolators  for  use   in  extracting  oils  from  by 

(P)    Jtirtl.  tt    and    Snow    Co 129a 

Process    of  converting  into    food.      (P)    Faust 

and  Faust     191a 


Ottreinia    tontinmtii]    Fatty    otl    from    seeds    of 
lleitu 


63a 


(P) 
fueh 


Oas  absorption   apparatus,     (I')    Slater      566a 

Hal. lane  .    Henderson    168a 

ana!  ;itions   of   .     Henderson 168a 

analysis;    Reagents    for    use   in  : 

Anderson  

Anderson  and  Kntz 

analysis ;    Use   of   interferometer   in   .     Seibert 

and    Harpstcr         

analysis    with     very    small    quantities.      Hamburger 

and   Koopman         

Apparatus    for    analysis    of  .      (1')    Kgnell 

Apparatus    for  extraction    of    ammonia   or  of    benzol 

from    oonl    .         i  P.l    Wilton,     and    Chemical 

Engineering   and    Wilton's    Putcnt    Furnace    Co. 

rates   for  making  : 

(P)  Benham.     and     Hydrocarbon     Converter 

Co 

(P)  McDonald,   and    American    Gas    and   In- 
cinerator  Co 

Apparatus      for     treating     and     cooling    . 

hTeenan  and  Fronde,  and  Walker   ... 

Applications     of     coal    ■ as     a      furnace 

Hartley  

Approximate     estimation     of     tar      fog     in 
trds         

Benzol    and    naphthalene    recovery    from    coal 

Copp     

•  black  ;     Manufacture    of    .     (P)     MeCourt    nnd 

708a 

blaat-rornaoe;    Apparatus   for  purifying  .     (P) 

740a 

blnst-r ornacc  ;    New     cleaning      machine     for 
R-uddiman  

blaatcfttrnaoe ;  Potash  recovery  from . 

blast  tiirnur  ;    lUeovery  of  potash    from 

burner;  Use  of  the  hot  wire  anemometer  to  deter- 
mine the  ratio  of  the  volume  of  gas  to  tho 
volume  of  air  induced  in  an  inverted  incan- 
desoenco  .      Thomas  

burners.     (P)   Fletcher,  Russell,  and  Co.,  and  others 

burners  for  furnaces.  (P)  Fletcher,  Russell,  and 
Co.,  and    others      

burning  apparatus  for  heating  nnd  lighting.  (P) 
Ellis,    nnd    Surfaoe   Combustion,    Inc 

By-product   coke-ovens    and   supply   of    town's  . 

Roes      

calorimeter.      (P)    Simmance  

Cartridge  for  production  of  hydrocarbon  .     (P) 

Wolf,    and    Thermalene   Co 

Cause  of   poisonous    action   of    coal  on   plants. 

Wehmer  

-eell ;    The    producer   .     Hofmann 

cleaners.      (P)  lluddiman     

ooke-oven  ;  Recovery  of  light  oils  from  .   Wright 

compression  plants  for  refrigerating  and  other 
purposes.      (P)  Heane     

Continuously  operated  chamber  ovens  for  manufac- 
ture of  coke   and .     (P)   Liitz 

Determination  of   naphthalene   in  coal  .    Colman 

Distillation    of    coal    for   manufacture    of    nnd 

apparatus   therefor.      (P)    Pinet  and    Debout    ... 

■dryer  : 

(P)  Brassert     

(P)  Kennedy  

economies,  with  special  regard  to  carbonisation  and 
treatment  and  disposal  of  waste  products. 
Dickson  

F.fToct  of  removal  of  light  oils    from  .     Willien 

Electrical   production   of  for    internal    combos- 

tion    engines     nnd     for     other    purposes.          (P) 
McClelland     

Electrical   purification   of  coal    

Eleetrolvtic    apparatus    for    generating     .      (P) 

Killer  

Electrolytic  process   of   making  .     (P)  Osowski 

Eleetrolvtic    process    of    making    combustible    . 

(Pi    Eulor      

engines;   Calcining  and   roasting  ores  by  means  of 

exhaust    gases    from    .      (Pj    Tissier 183a 

Fstimation    of  tar  fog    in   coal  475a 


83a 
82a 


608a 


446a 
447a 


539a 

330a 
727a 
359a 
65k 
7r.  35t 
725a 


32a 
12b,  471  it 
Lewis      128t 


167t 
200a 

177a 

234a* 

401a 
447a 

404a 

745a 

765a 

200a 

2a 

401a' 

760a 
680a 

26a* 

400a 
755a 


680a 
199a 


726a 
365r 


311a 
311a 


570a 


Gas — cent. 

Extraction  and  fractional  distillation  of  oils  from 
oo»l    .      U'J     Murlinis    and     Dcguide    ... 

filtering  apparatus.  (F)  New  Jersey  Ziuo  Co  , 
and  others     

-fired    boilers.      Hunter  „        ..'. 

-fired  ooke  ovens  ami  muffle  and  like  furnaces.  (P) 
Simon-Carres,    Ltd.,  and    Brown 

-fired    furnaces;    Burners    fur  .      (P)    Yates   urid 

others  ...       

fired-furnnccs  for  heating  and  melting  metals.  (F) 
Halt 

-fired  steel  heating  furnaces.  (1')  Richmond  Gas 
Move    and    Meter    Co.,    and    Thompson    ... 

fuel-;  Manufacture,  utilisation,  and  combustion  of 
.       (P)     Helps  

furnaces.      (P)    Ionides.    jun. 

furnaoes;    Oil-gas    and    other    .      (i>)    Burtons' 

Ltd.,    and    others  

Furnaces    for     production    of    illuminating    — in 

vertical    retorts    or    chambers.      (P)    Chainotte- 
fabrik    Thonberg    A.-G.  

furnaces;     Regenerative    .         (P)    Harvey    Gas 

Furnace   Co.,   und    Harvey 

Generation  of by  electrolysis  for  use  in  internal 

combustion    engines.      (PJ    Colona 

Generation    of    a    power    and    industrial    from 

peat.      Haanel         

generators.     See  Gns'producers. 

-holder;  Universal   laboratory   .     Milbauer 

industry;   Substitutes  in   the  German  

lighting.     (Pj  Iodines,  jun 

liquefied;   Production   and    separation   of  .     (P) 

Wolf     

Liquid    purification   of  coal  with  simultaneous 

recovery  of    sulphur  and  ammonia.     Parrish  . 

liquor;  Determination  of  albuminoid  ammonia  in 
liquids    containing   .      Stephenson       

liquor;  Manufacture  of  concentrated  ammonia  from 
.      (P)    Still 

liquor;    Use   of  crude  as  fertiliser.     Kavser 

liquor   works ;  Report  on  by   tho   Alkali"  Works 

Inspeotor       

making;    Use  of  peat  and   wood    for  .   ...        ... 

mantles.     See    under  Incandescence. 

Manufacture   of  .     (P)   Rusby  and  others 

Manufacture  of  coal  : 

(P)  GooelaU,    Cluyton,    and    Co.,    and    Settle 
(P)  Waddell      

manufacture;  Drains  for  hydraulio  mains  used  in 
coal  .     (P)    Dempster   nnd  Sons,  and  Brooke 

Manufacture   of    hydrocarbon   .     (P)    Wolf,    and 

Thermalene    Co 

Manufacture    of  and   of    phosphatio   fertiliser] 

(P)    Dclacourt,   and    Ansnldo  and  Co 

manufacture;   Technical  scale  tests  on  efficiency  of 

coal    in    Koppers'    chamber    ovens.     Biinte 

and    Terres 

Manufacture  and  treatment  of  coal  .     (P)  Helps 

Manufacture        of       in       vertical        retorts. 

(P)    Toogood,   and    Dempster  and   Sons 

Manufacture  of  from  wood  and  peat  in  gas- 
works,    Qvist  

-meters;  Report  on   corrosion   of  dry  .     Taplay 

Method  and  means  for  equalising  or  maintaining  an 
equilibrium  or  any  predetermined  condition  of 
pressure  in  retorts  or  offtake  pipes  in  the  manu- 
facture of  coal  .     (P)   Macintosh   and  Hunt 

motor- ;  Distillation  of  coal  and  other  materials  for 

manufacture   of  and  utilisation  of  residual 

products.     (P)    Hiller      

natural ;    Analyses    of    from   31    cities    in    tho 

United    States.    Burrell    and   Robertson 

natural;  Compressibility  of  and  of  its  con- 
stituents.    Burrell   and   Robertson 

natural;    Failure   of   Hamburg    supply    of   .    ... 

natural ;  Formation  of  hydrocarbons  from  condensate 
from    .     Davidson      

natural;  Manufacture  of  carbon  or  lampblack 
from  .     (P)    Hirt       

natural;  Manufacture  of  chlorinated  hydrocarbons 
from    .     (P)    Garner  and    others  

natural;  Manufacture  of  lampblack  and  hydro- 
chloric acid  from  . 

Carbon    Co 

natural;   Manufacture    of 
for   .     (P)    Palmer 

Natural  in    Ontario       

natural :      Separation       of      methane      from      . 

(P)  Lacy,  and  Roesslcr  and  Hnsslncher  Chemical 
Co 

natural;    Separator    for  crude    petroleum    nnd  . 

(Pi    Trumhlc    and   others  

natural;    Testing  for    gasoline.     Oberfell 

oil-;    Apparatus    for   producing   .     (P)    Pickard 

and    Dobson  

oil- ;  Manufacture  of  glycols  from  .     (P)  Hibbert 

oils.     See  vnder  Oils.   Hydrocarbon. 

Peat   as   a   source  of   retort  .    Haanel     ...  _   _  ... 

-pipes;   Corrosion    of  in    clay    soils  containing 

calcium   sulphate.    Medinger 


(P)  Mott,   and  National 
water-gas    as    substitute 
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Gas — cotit. 

plant  :    Method   for  ureventing  choking   up  of . 

(P)   Riedel  * 233a 

power- ;  Manufacture  of  and  recovery  of  hydro- 
carbon oils.     (P)  Cbamier  and  others       760a 

producer-;  Ammonia-recovery  process  and  apparatus 

for      manufacture      of      .     (P)      Lymn      and 

Rambush       682a 

producer-;  Manufacture  of  : 

(P)  Fleischer  571a^ 

(P)  Hornsey,     and    General    Reduction    Gas 

and  By-Products  Co 569a 

-producer  plant  for  wood  etc.     (P)  Turner 538a 

-producer  plants;  Generator  for  .     (P)  Allen  ...      177a* 

producer- ;    Recovery    of    ammonium    sulphate    from 

.     <P)  Mellor  ...        ...      293a  * 

producer- ;     Recovery    of     tar    from     in    two 

portions,    particularly   suitable  for  dehydration. 

<P)    Berlin-Anhaltische    Maschinenbau  " 405a 

producer- ;    Tank     furnace    for     white    glass     fired 

by    .    Roxburgh        133a,  242a 

producer-;  Test  of  a  periodic  kiln  fired   with  . 

Harrop  583a 

producers  : 

(P)  Ambruson,  and  Morgan  Construction  Co.      176a 

(P)  Cousin        26\* 

(P)  George,  and  Morgan  Construction  Co.  ...      143a 

(P)  Glover  and   others      , 726a 

(P)  Gow  569a 

(P)  Green         118a* 

(P)  Hornsey,    and    General    Reduction    Gas 

and    By-Products  Co 500a 

(P)     Jefferies,      and     Morgan     Construction 

Co 144a,  200a 

(P)   Lummis  and  others 117a 

(P)  Lvmn   and  Rambush 682a 

(P)  Siemens     362a 

(P)  Stewart     176a 

(P)  Taylor,    and   General  Chemical  Co.       ...      646a 

(P)  Thuman     143a 

(P)  Wollaston  49a,  176a,  233a 

producers;  Apparatus   for  feeding  and   distributing 

fuel   to  .     (P)    Thuman      456a 

producers ;    Apparatus    for   feeding     fuel     to    . 

(P)  Bentley    and    Appleby        500a 

producers;  Charging  and  poking  mechaniem  for . 

(P)    Owens,  and   Toledo  Glass  Co 569a 

producers ;     Comparison    of    coke    and    coal    as    fuel 

for  .     Studler 615a 

producers;    Comparison  of  from  which  slag  is 

tapped     off     with     those     of     water-seal     type. 

Markgraf        498a 

producers;  Construction  of  .     (P)  Bartlett       ...      456a 

producers ;    Control    of    .     (P)    Riedel       727a 

producers;  Feeding  mechanism  for .    (P)  Lummis, 

and  Morgan  Construction  Co 539a,  646a 

producers  or  the  like;   Automatic  removal  of  ashes 

from    .     (P)    Bentley    and    Appleby 501a* 

producers        and       the       like;      Open-hearth       ■ . 

(P)     Dowson    and    Mason    Gas     Plant    Co.,    and 

Webb 646a 

producer©;  Mechanical  feeders  for  .     (P)  Harvey 

and   Wright 176a 

producers;  Method  for  operating  with  recovery 

of   ammonium   chloride. (P)    Riedel 362a 

producers ;   Operation  of  with  previous   drving 

of  moist  fuels.     (P)  Eckardt 330a,  570a 

producers ;      Steam      and      air      mixer      for     . 

(P)   Logan     144a 

producers;  Suction .     (P)  Schueidewind 457a 

producers ;    Vaporising    apparatus    of    .     (P)    Le 

Gaz   Pauvre   Economique  500a 

producers     with     arrangement    for    removing    coke. 

(P)    North    Kommandit-Ges 457a 

producing  and  consuming  plant*.     (P)  Dreffein  and 

Flinn 293a 

purification     masses ;     Analysis     of     spent     . 

Muller  690a 

purification;    Oxide  .    Tindalc  402a 

purifiers;   Purifier  grids  and   means  for  supporting 

them  in  .     (P)   Spencer 405a* 

-purifying  apparatus.     (P)  Cheney  and  Reynolds  ...      330a 

-purifying  material ;  Analysis  of  spent .    Wentzel      653a 

quality ;    Standards    for    and    toluol    recovery. 

McBride         174a 

reactions :       Electric       furnaces       for       producing 

endothermic  .     (P)   Pfnchler  and    others    ...        96a 

reactions ;     Method    of     obtaining    general    velocity 

curves      for      complete      homogeneous     at 

constant   pressure.     Todd  289a 

Recovering    oil    and    from    oil-bearing    strata. 

(P)    Squires    and    Sanires       49a 

Recovery     of     cvanoEren-bearing     compounds      from 

coal' .     (P)   Espenhahn        570a 

RecoTerv   nf  1i<*ht  oils   from  .     (P)   Parker,  and 

Semet-Solvay   Co 177a 

Relative    efficiency    in    use    of   different    grades    and 

oomoosittons    of    6filA 

residnaiTs;  Prires  for  283n 

Restriction   and   Motor  Spirit  (Consolidation)   Order, 

1918      39b 


and     inclined     . 

and   Brooke 

(P)    Drakes. 


and     United     Gns     Improve> 


Gas— cant. 

retort    furnace ;     Regenerative    .     (P)     Russell, 

and    Parker-Russell  Mining   and  Manufacturing 
Co 

retort     settings ;     Horizontal 
(P)    Dempster    and    Sons, 

retort   settings ;    Regenerative 

Ltd.,   and    Drake 

retorts;  Construction  of  vertical .     (P)  Toogood, 

and  Dempster   and    Sons         

retorts  and  generator  plant*;  Operation  of  coal  . 

(P)  Strache    

retorts;  Heating  flue®  of .     (P)  Simpson 

retorts  and  methods  of  working  them.     (P)   West  ... 

retorts;  Production  of  water-gas  in  continuous 
vertical    .    Balsam 

retorts;    Steaming  horizontal  .    Rew       

retorts.    See    also   under    Retorts. 

Separating    liqucfiable    constituents    from  .     (V) 

Peterson,  and   Consolidated   Liquid   Gns    Co.      ... 

Supply  and  employment  of  in  flexible  containers 

-testing  apparatus.     (P)  Webster  

traction ;  Appointment  of  sub-committee  on ... 

Traction  Committee  of  H.M.  Petroleum  Executive; 
Interim  report  of   .  

Treatment  of  sewage  for  the  production  of  com- 
bustible   .     (P)  Flicker        _  ... 

under    compression;    Approved   uses  of   during 

the  war  period      

Valves    for     controlling,    reversing,   and   by-passing 

the   flow  of   through  purifiers,   condensers, 

and  the  like.     (P)  Dempster  and  Sons,  and  others 

Vertical  retorts  for  production  of  illuminating  . 

(P)  Birkholz  

warfare       320n, 

warfare;  Enemy  methods  of  Auld         

trash  boxes: 

(P)  Chrisman 
(P)  Chrisman, 

.  ment    Co 

washer.     (P)  Dreffein  

washer-scrubbers  : 

(i1)   Crisfield     

(P)  Crisfield,  and   United  Gas   Improvement 
Co.  

Washer-scrubbers  for  extracting  ammonia,  naphtha, 

and     other      impurities      from      coal .      (P) 

Spencer         

Washing   of    illuminating  with   anthracene   oil. 

Raffo  and  Scagliarini     

water- ;  Adaptation  of  twin  generator  gas  plants  to 
manufacture  of  containing  varying  pro- 
portions of  the  component  gases.  (P)  Smith, 
and  Perry  and  Co.   (Bow),  Ltd 456a 

water-;     Apparatus    for    production    of    .     (P) 

Soc.    d' Exploit   des    Appareils    Rateau        404i 

water- :   Manufacture   of  fuel   from  coal  screenings 

and  by-product   from   manufacture  of  .     ...      364a 

water- ;      Manufacture      of  as      substitute      for 

natural  gas.     (P)  Palmer         500a 

water-:   Production  of  carburetted  .     (P)   Heyl...        48a 

water-;     Production     of  in    continuous   vertical 

retorts.     Balsam      143a 

water- ;  Theory  of  formation  of .    Gwosdz         ...      538a 

water- ;  Use  of  blue  in  conjunction  with  benzol 

recovery.    Keable  ...        644\ 

from  wood  and  peat 281r 

works  construction  and  practice ;  Modern  develop- 
ments in  .     Meade 112a 

works :  Direct  process  of  making  ammonium  sul- 
phate   in  498\ 

Works  (Ministry  of  Munitions)  Order,  1918     267a 

works;  Treatment  of  refuse  from  .  (P)  Welling- 
ton and  Etherton 49a 

Gaseous   combustion.     (P)  Ionides,   jun 571a 

fuel;   Apparatus    for   producing  .     (P)  Rose       ...       144a 

fuel    furnaces.     (P)  Ionides,   jun.  2?9a 

fuel;  Manufacture  of .     (P)  Rose  ...        144a,  200a,  404a 

mixtures ;     Apparatus    for    burning    explosive . 

(P)  Lucke,  and  Gas  and  Oil  Combustion  Co.  ...  293a 
mixtures;   Dilution   limits  of   inflammability  of , 

Coward  and  others  435tt 

mixtures;  Separating  the  constituents  of .     (P) 

Ges.  fur  Linde's   Eismaschinen  A.-G 507a 

mixtures :    Separating    gases   or   vapours    from  . 

(P)  Beck         V?8a,  400a 

mixtures;   Separation  of  .     (P)  Ges.  fiir  Linde's 

Eismaschinen   A.-G.,  and   Pollitzer  328a 

mixtures ;    Separation    of    constituents    of  .     (P) 

Lacy,  and  Roessler  and  Hasslncher  Chemical  Co.  570a 
products  of  chemical  reactions;  Purifying  and  ab- 
sorbing   .     (P)  Roy,  and  Morson  and  Son     ...      359a 


143a 

646a 

295a 

363a* 

570a 
682a 
233a 

143a 

329a 


501  a 
186n 
169a* 
251b 

186r 


186h 

405a 

456a 
457  a 
127u 

262a 

801a' 
500a 

233a 

406a* 

457a 
143a 


— .    Davis   and 

quantities 


Gases;    Absorption   of   light   oils   from 

Davis , 

Apparatus      for      absorbing      fixed 

by  liquids.     (P)  Braam     ... 

Apparatus    for    cleansing    or    washing  and 

tracting   soot.   dust,   and    other  impurities  there 

from.     (P)  Hindmarsh 

Apparatus    for    cooling    or    otherwise    treating 

with    liquids.      (P)    Mathys       141a,  644a 


645a 
of 
198a,  262a • 


45a 
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Oases — rant. 

Apparatus     for     electrical   »eparntiou    of   suspended 

particles    from  : 

<F>   Kruuse        400a 

(D  Schmidt  and  others 197a 

Apparatus     for    measurement   of  in    volumetric 

analysis.     Plnolce 608a 

Apparatus   for   oxidising .     (Pj  Heehenbleikner, 

and    Southern    Eleetro-Cl  1  Co,  114a 

apparatus  for  purifying  — .    (P)  Uei  725a 

Apparatus   (or    purifying   oi   other*  ioning 

and    for    other    purposes.     (PJ  Jeff  cock    and 

Yardley  453a 

Apparatus     for      segregating     nnd     recovering  . 

(F)    Wedge  and   BUStU 30U 

Lpparatus    i  oi    separating   (ruses.    (Pj  Bradley   and 

8chmidt  81* 

Apparatus  for  separating  dust  <>r  powder  from  . 

(Pj  Rowlands         565a 

ratus    roi    separating   entrained   liquids   from 

.    (Pi  Fisher 614* 

Apparatus    for    separating  meohanioaJ   mixtures  of 

.     (P)    Oarrey,   and    Carrey    Process  Co.     ...        47a 

Apparatus    l<»r    separating    water    and  -Other    matt)  r 

from  compressed .    (P)  Jeffcook  and  Fardley      359a 

Apparatus  for  testing  --          (P)   Haber  and  Leiser. ..      610a* 
Apparatus   for   testing    eatontu-    power   of  .     IP) 

Grawaon,  and   Roessler  and  Husslaeher  Chemical 

Co 41a 

Apparatus  for  treating' .     (P)  Thomas      46a 

Apparatus  for  treating with  liquids.     (P)  Wilton, 

and  Chemical  Engineering  and   Wilton's  Patent 

Furnace  Co 539a 

Application  of  differentia]  proseoro  method  to  deter- 
mination of  benzene  and  total  light  oils  in  . 

Davis  and  others 645a 

atmospheric;  Absorption  of by  water.     Ooste  .         170t 

Centrifugal  apparatus   for  extraction   and   collection 

of  dust  from  .     (PJ  Wood  496a 

Chemistry  of  at  the  Imperial  College  of  Science      408b 

combustible ;      Device      for      producing    .        (P) 

Chinese- American  Co..  and  Whalcy 726a 

Compressing .     (P)  Humphrey,    and    Humphrey 

Gas  Pump  Co 231a* 

Condensers   or    coolers  for  .     (P)    Stables,    and 

J.  and    E.   Hall,    Ltd 289a 

containing   hvdrogen   sulphide ;    Desulphurisation   of 

.     (P)   Hemingway     500a 

Ding  phosphorus  pentoxide  and  silicon  fluoride 

from    electric    furnaces;     Condensing (P) 

Heehenbleikner,    and    Southern    Electro-Chemical 

Oo 415a 

Cooling    and    condensing  —    .      (P)  Heehenbleikner, 

and  Southern  Electro-Chemical  Co.  415a 

corrosive;  Treatment  of  .     (PJ    Bnstis       414a 

Determination    of    vapours    in .     (P)  Simmonds 

and  Daiia  609a 

!>'  vice   for   indicating    and    measuring    the    flow   of 

.    (P)  Wallace  and  Tieroan        192a 

Device    for    transferring   from    cylinders.     (P) 

itic  Apparatebau  Ges.  vorm.  Bremen  u.  Co.       724a 
Differential    pressure    method    for    determination    of 

vapours  in  .     Davis  and  Davis    644a 

Diffusers   for   diffusing in   liquids.     (Pj  Wallace 

and    Tiernan  192* 

Dust  catcher  for  cleaning .     (P)  Heine    400a 

Effect     of     occluded on     properties    of    metals. 

Johns 770a 

Electrical    treatment    of  .      (P)  Hoofnagle,   and 

Bleotro-Ohemioal   Products  Oo 758a 

Evacuation   and  compression   of  .     (P)  Itees      ...      197a 

exhaust;  Notes  on  analysis  of .    Clare      51t 

Karadav   Society   discussion  on  occlusion  of by 

metal*  433r 

Feed  pipe  for  hot  for  rotary  drums  and  vessels. 

(P)  Bergmans  615a 

flue-;  Apparatus  for  determining  carbon  dioxide  in 

.     (P)  Olssoo   and    Uust-Oppenheim     286a 

:  Apparatus  for  measuring  loss  of  heat  in  . 

Chopin  568a 

Fractional  separation  of  tarry  substances,  such  as 
pitch  or  steel  work's  tar  and  tar  oils  from  super- 
heated crude .    <P)  FeM  and  others 362a 

furnace- ;    Recovery    of    sulphur     diuxide    from  . 

(P)   Howard  and   Stantia!  581a 

inflammable ;  Recorder  for  estimating  carbon  mon- 
oxide in  .    Rideal  and  Taylor     453a 

i-.nisation  of during  chemical  reaction.    Pinkus      504a 

Liquefying  — — .     (P)  Morrison      654a 

and    liquids ;    Apparatus    for    bringing     into 

intimate  contact : 

(Pi  Davidson,  and  Holmes  and  Co 290a 

(P)  Hilton  and  Willis         757a 

(P)  Kirkham,     Hulett,    and     Chandler,    and 

Hersey       2&li 

and  liquids;  Mixing  .     (P)  Bmmon  453a 

Means  for  carrying  out  catalytic  or  contact  re- 
actions between   vapours  and/or  .     (P)  Boy, 

and   Morson   and   Son      397a,  678a 

Measuring'    temperature     of in   boiler   sett 

Kreisinger  and  Berkley  755a 

in  metals ;   Precision  method    for    determination  of 

.    Ryder  472a 


Gases — cont. 

Hethod    of    disposing  of  waste  from    chemical 

operations.     (P)  KcllstofTfuhr.  Waldhof     

Method     and     means    for    bringing    about    chemical 

reactions   between    vapours  and/or by    uu:uis 

of  oatalysts.    U')  Boy,  and  Horson  and  Son    ... 

Method  and  means  for  storing  .     (Pj  Short  und 

Munie  

Med   in   steel.     Baker      

Ooolusion  of in  metals.    Porter     

and  oils;  Separation  ot       -.     (Pi  Jones 

Oxidising  .       (Pj  Heohonbleikner,  and  Southern 

Bled  i  o  Ohemical  Oo 

Pnrifloatfon   of .    (p)  Zschocko       ...       ..'.       "'. 

Recovery    of    e\ anngen-bcaring    OOmpou&ds    from  - 

obtained    from    coal   or   other   carbonaceous    fuel. 
U')    Bapenhahn      

Removal  of  hydrogen  sulphide  from  — '  (i») 
Diekmann,    jun 

Removing  suspended  solids  from  .    (P)  Peacock' 

and    Hoslup   and    Peaoook,    Inc ' 

Segregating    and     recovering     .      (pj     Kustis    '." 

Separating  .      (pj  Bradley   and  Schmidt 

Separating     from     gaseous     mixtures.         (P) 

0      BeclF      328a, 

Separating  from   liquids.     (P)  Rasmusseu   und 

Ernst    Ges.  

Separating    materials    from   .      (p)    Knowles    /,. 

Separation   of  sulphur   from    .     (Pj    Muhlert   ... 

Separation  oi  suspended  particles  from  : 

(P>     Burns        

<P)  Burns    and    International    Precipitation 
Oo „. 

smelter-;    Removing  tin   and   lead  fumes    from  . 

(P)    Hocking    and    Apor  

Spark-lengths   in    hydrocarbon   .     Wright 

Spraying    electrodo    for    electrical    purification    of 

containing  duet    or    fog.      (P)    Metallbank 

u.  Metallurgische  Ges 

Testing   .     (F)   Haber  and   Leiser ... 

Testing  calorific  power  of   .     (P)   Crewson,  and 

Roessler   and    Husslaeher    Chemical   Co 

Treating   .      (P)    Thomas         

Treatment  of  in  electric  furnaces.     (PJ   Edwin, 

and       Norsk      Hydro-Elektrisk      Kvnelstofaktie- 
selskab  

Treatment  of  liquids    with   .      (P)   Wallace  and 

Tiernan  192a, 

Valves    employed    in    systems     supplying     to 

liquids.      )P)    Wallace    and    Tiernan         

of  varying  density ;  Apparatus  fur  and  actuated 
by    .      (PJ     Simmance   and    Abady 

waste;    Means    for    heating    boilers    by .      (P) 

Schmidt  

waste ;    Use   of    for    evaporation.      Reavell 

Oasifying     liquid    hydrocarbons ;     Apparatus    for    . 

(PJ     Southey  

retort.     (PJ  Wemple 

Gasoline ;    Determination    of   unsaturated    hydrocarbons 
in    .      Dean  and   Hill         

Electric   heater    for   analytical   distillation   of  * . 

Dean     

fractions  containing  aromatic  hydrocarbons;  Purify- 
ing   .  (P)  Ruff,  nnd  By-Products  Manufac- 
turing Co.      ...     

Manufacture  of  : 

(P)  Black,    and    Standard    Oil   Co 

(P)  Devericke    and   Hornor         

Process    of   purifying   .      (PJ    Tokheim 

renovator;    Vacuum   .      (PJ    Tokheim       

Solvent    .       North  

Testing   natural    gas    for    .     Oberfell       

Treatment  nnd  refining  of  .     (PJ    Day  and  Day 

Gastric  juice;  Determination  of  chlorine  in .     Sirot 

and   Joret      

Gelatin;   Apparatus  for  extraction  of  and  of  oils, 

fats,   and   greases.      (PJ    Eugel         

Effects   of  acids  and    salts  on    precipitation  of  

by    alcohol.      Fonn  

Effects  of  electrolytes    on  and  their  biological 

significance.      Fenn  216a,  274a, 

Effects  of  aaltfl  on  the  precipitation  of  acid-  and 
alkali-    by    alcohol.      Fenn       

Influence  of  neutral  salt*,  bases,  and  acids  on  the 
precipitation  of  by  alcohol.     Loeb 

Influence  of  neutral  salts  on  the    viscosity  of  . 

Loeb      

Ionisation    of    and    antagonistic    salt     action. 

Loeb      

■Telly    value    of  .     Clark    and    Du   Bois      

Liquefaction    or    "  solution  "    of    in     polybasic 

acids  and  their  suits.     Fischer  and  Coffmann  ... 

Manufacture    of   .       (PJ    Tada  710a, 

Manufacture  of  plastic  non-inflammable  and  odour- 
less   material    from .  (PJ    Piogey,    and 

Piogey    et    Cie       

Manufacture  of  substances  capable  of  precipitating 
.     (P)  Badische    Auilin    und    Soda   Fabrik    ... 

Precipitation   of    ■ by   mixture?   of   salts.     Fenn 

Reticulation  of  .     Shepp&rd  and   Elliott 

solutions ;  Influence  of  electrolytes  upon  osmotic 
pressure  of  •.     Loeb 
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730a 

709a 
200a 

114a 
757a 


570a 

733a 

490a 
414a 
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173a 
565a 
733a 

566a* 

114  a 

426a 
115a 


429a 
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192a 
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643a 
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402a 
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Gelatin — cont. 

Stoiehiometrieal  character  of  the  action  of  neutral 

salts  on  the  swelling  of .    Loeb 383a 

Swelling   of   : 

Bennett              314a 

Procter              314a 

Swelling  of  in   polybasic  acids  and  their  salts. 

Fischer    and    Hooker                 131a 

Geneserine;     Degradation    of    the    nucleus    of    by 

successive    iodomethylations.      Polonovski          ...  635a 

series ;    Hydrogenation    in    the  .     PolonoTski   ...  635a 

^-Geneserine     series;      Hydrogenation      in     the      . 

Polonovski     635a 

Geneva    University;    New    professorship    of    chemistry 

and   physics  at  439b 

Geaisteine,  a  volatile  alkaloid  from  the  common  broom. 

Valeur            529a 

Gerber  test  for  milk;  Conditions  affecting   accuracy   in 

the  .      Day  and   Grimes "    ...  437a 

German-Austria;  Resources  of  474b 

German   Chemical    Society;  Jubilee  fund  of  .       ...  436b 

German  interests   in   Swiss   carbide   companies 399a 

iron   interests  in  Russia  and   Sweden 3642 

substitute  dyes  on  the  Danish  market 347b 

Germanium ;    Separation   of    from    arsenic   by   dis- 
tillation of  the  chloride  in  presence  of  a  chrom- 

ate.    Browning  and    Scott       785a 

Germany;    Chemical   industry  of  in   1917 269n 

Chemical  industry  of  and  the  war         395b 

Chemical  works  of  in  1916 13b 

Chief  home  source  of  copper  in.  280b 

Coal  industry  of  during  the  war 178a 

Coal   industry  of  and    the  labour  supply      ...  302b 

Coal   resources   of  .     Bbker 228b 

Company  news 82b 

Company  for  promoting  manufacture  of  substitutes 

in    184b 

Co-ordination  of  chemical  abstracts  in .  ...          ...  279a 

Cultivation   of  oleaginous    plants  in   439a 

Directions     for    the   examination    and    licensing    of 

food  substitutes  in  .            437a 

Export     trade    of    in    photographic    materials 

before  the    war      399b 

Fats  and  oils  in  322b 

Fodder  substitutes  in 76a 

Formation    of     association    of     dye    manufacturers 

in   310b 

Industrial   developments    in    .          262b 

Iron-ore    resources    of   .      Krusch 228b 

Margarine    syndicate  in  123b 

Metal   Research    Institute   in  .          280b 

Mineral  discoveries  reported  in  178b 

Position  of  the  technically  trained  in  38Djt 

Potash  industry  in  .  " 269s,  364a,  419e 

Proposed  taxation  of  manufactured  pig-iron  in  .  399b 

Requirements  of  in  the  rarer  metals.     Krusch  280b 

Russian  manganese  ore  for  227b 

Saponiferous  plants  as  soap  substitutes  in  .   ...  280b 

Substitutes  for  deficient  metals   in  226n 

Substitutes  in  the  electrical   and    gas  industries  in 

: 322a 

Sugar  production  of   281b 

Tanning  materials  in  380e 

Use    of   low-grade  ores   in   323b 

Utilisation    of  reclaimed  rubber  in  .     Le  Blanc 

and    Liittke             280a 

Water  power  in 227b 

Germicidal  tablet.      (P)    Rogers  and   Davis         670a 

Germination ;    Influence    of    acids     on .      Maquenne 

and    Demoussy        253a 

Influence   of    metallic   salts   on    in  presence  of 

calcium.    Maquenne  and  Demoussy 132a 

of  seeds;   Prejudicial  effects  of  treatment  with  for- 
malin   on   .     Kiessling      522a 

Germs;     Filter-bodv    for    removing    from    liouids. 

(P)   Seitz  and  others      '      ...  256a 

Process    for    compounding with    an    enveloping 

protective    medium.     (P)    Harris   and   others    ...  319a 

Ginger;    Pungent    principles    of  .     Nomura 606a 

Gitalin:  Rotatory  power  and  molecular   weight  of . 

Burmann        135a 

Glandular    extractive     product ;      Manufacture     of  . 

(P)   Aldrich,    and    Parke,    Davis    &    Co 560a 

Glass;  Action  of  certain  tvpes  of upon  pots     Coad- 

Pryor 414B 

Analysis    of .    Rnnnet 266a 

Annealing .    English    and    Turner 34b,  546a 

Annealing   and        apparatus       used      therein. 

(P)  Hilsrer,    Ltd.,  and  Twyman       ?42a 

Apparatus  for  drawing  sheet  - — .     (P)  Chadwick  ...  513a 

Apparatus    for    forming    moTten  in    cylindrical 

form.     (P)   LibW  Glass  Co ' 58a 

Apparatus    for    making    plate  .     (P)    McKelvey 

and     Ryan .,  623a* 

Apparatus  for  making  sheet  : 

(P)  Barnes    and   Sevbold 58a 

(P)  Colhurn.  and  Toledo  Glass   Co 58\ 

(P)  Libbev-Owens    Sheet    Glass  Co 7" ■' \* 


Glass — cont. 

articles ;  Method  and  means  for  discharging  molten 

metal  in  manufacture  of  .     (P)  McCauley  ... 

-blowing      machines.        (Pj       YYestiake       European 

Machine    Co 

Bolsterstone  .    Kenworthy       

cane-;   Apparatus   for   drawing  .       (P)    General 

Electric  Co 

cane-;  Manufacture  of .     (P)  Fagan,  and  General 

Electric  Co 

carboy ;    Action   of    dilute    sulphuric   acid    upon    a 

common .    Olle  

Control  Amendment.  Order 

chemical    ware.     (P)  Mond 

Conveyance  of  molten  .     (PJ  McCauley     

Crucible  smelting  furnaces    for  ,     (P)    Stein  et 

Cie         

cvlinders ;     Device     for     use     in      drawing      . 

(P)  Francart  

Deposition  of    silver  films  on  .    Silverman    and 

Howe 

-drawing  apparatus.     (P)   Slingluff,  and  Pittsburgh 

Plate    Glass    Co 

-drawing  furnaces.     (P)    Catlin  and   others 

Durability  of  heavy  lead-potash .    Cauwood  and 

others  

Formation    and  removal   of  bubbles  in  molten  . 

Howe  

furnaces : 

(P)  De     Taughn    and    Jones     

(P)  Hook  

(P)  Peeters      

furnaces  ;    Electric  .     (P)    Erskine 

furnaces ;    Formation   of   rock-forming    minerals    ia 

and  about  .     Wilson 173n,  691a 

furnaces;   Gas  and  air    mixer  for  .     (P)    Majot      584a 

-gall  in  soda-lime  glasses.    Knoblauch 

-gathering    mechanism.       (P)     Westlake    European 

Machine   Co.,    and   Kadow       

industry  after  the  war ;  Discussion  on  the .  ... 

industry;    American    practice  in    the .    Pitt    ... 

industry    in  Japan       

industry;  Refractory  materials  and  the  .    Cobb 

making;    Resources    of    potash   suitable   for  in 

the    United    Kingdom.    Boswell       

manufacture : 

(P)  Bolin  

(P)  Chambers  

(P)  Enequist 

(P)  McCoy         

(P)  Sherwood 

Manufacture     of    for     absorbing     ultra-violet 

radiations.     (P)  Corning   Glass    Wnrks    

Manufacture    of    coloured  .     (P)    Bellamy,    and 

Western    Electric    Co 

Manufacture  of  reinforced  sheet .     (P)   Shuman 

and  Shuman 

Manufacture  of  sheet  : 

(P)   Colburn,  and  Toledo  Glass  Co 

(PI  McCoy  208a,  535a 

Manufacture   of  strengthened  .       (P)  Goldreich 

and    others 

-melting    furnaces;    Temperature    control    in    . 

Fenner  

Method  for  drawing  sheet .     (P)    Chadwick     ... 

Method   of  e-athering .     (P)  Cox       

Oparpie     semi- translucent    .        (P)      Miller,     and 

Mncbeth -Evans    Glass    Co 

optical ;     Crystals     of     barium    disilicate     in  . 

Bowen  

optical;    Nomenclature   of .     Zschokke       

optical ;    Special    pots    for    melting .     Bleininger 

plate-;  Pots  for  manufacture  of and   ni<'Hmd   nf 

making-  them.     (P)    Kerr,  and  Pittsburgh  Plate 

Glass  Co.       

plates  or  sheets:   Manufacture   of  .     (P)   Hitch- 
cock,   and    Hitchcock    Experiment    Co 

Polishing by  means  of  acids.     Parkert 

pots:     Causes    of     failure    of  .    Jenkinson     and 

Wilson  

pots;    Failure  of  .    Jenkinson  and  Marson 

pots;    Firing   of    .     Travers 

pots ;      Requirements      of     clay     for     making 

Jenkinson       

rods  and    tubes ;  Manufacture   of .     (P)    Fagan, 

and    General    Electric    Co 

Selenium  as  deeolorisine  agent  in .      fP)  Frommel 

silica.-;     Mercury     still     of   .      Hostetter      and 

Sosman  126a 

soda- ;  The  ternary  system  :  willemite-tephroite-  

in  connection  with  crystalline  glazes.     Arnold  ...      512a 
Solubilitv    of    pot   material    in .       Turner     and 

Davidson         414b 

Soluble   ■    Caven 53a,  63r 

Structure    and   oronertiee   of  .    Quincke 5R3a 

tank.      (P)   ff'jinHnff.  and   Pitt^bnr^h  Plat^  Glass  Co.       124a 
Tank-furnace  fnr  white fired  by  gas  from  a  coke 

producer.     Roxburgh  133b,  ?42a 

tank   furnaces:    Operation    of  .      Frink      507a 

tubing;    Apparatus    for   drawing  .     (P)    General 

Electric     Co.  208a 

ware.    Pr;+;=h    :    its    characteristics    and    future 

pro?pect=.     Turner  451b 


623a 


10b 

208a 

585a* 

122a 
206a 
699a 
623a* 

8a 

699a 

7a 

124a 
242a 

34a 

508a 

656a 
767a 
418a 
513a 


182a 

266a* 
218b 
95b 
473b 
414b 

a,  9n 

767a 
336a* 
418  a 
58a 
700a 

584a 

584a 

623a 

58a 
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58?a 
513  a 
58a 

31a 

303a 
417a 
582a 


734a 


467a 
655a 
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...   699a 

414b,  692a 
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film   iimf 

waro,  chemical;   Kffeet  of  coutinucd  action  of  water, 

acid,   ami  alkali  on  .    Cauwood  and  Turner 

ware,  chemical;  Reeiiturt  properties  *>f  tome  types 

of   foreign   .     Cauwoud   and   Turner   ...    *    ... 

ware;  Comparative  tc*,ts  of  chemical  .     Walker 

and    Sunt  her  

war*-;  lni|>ortation  of  into  Canada  

ware  industry;   BOOM  aspects  of  the  scientific  . 

Branson         337T, 

waro  industry  ;   The   British  scientific  

wore;  Manufacture  of  hollow  .     (P)   Kitson    and 

Taguo  

ware;     Manufacture    of    scientific-  .     Travere    ... 

waro;  Optical  and  scientific  -.    Jackson 

•fare;  Tasting  of  soientiflo 

working.     (P)     Wads  worth,    and    Ball    Bros.    Glass 

Manufacturing     Co*.         

works;  Silica  refractories  for  use  in  .    Row  ... 

Glasses ;    Classification   of    lime-alkali according   to 

the   Tschcusohnor    formula.     Koerner        

"Glass-gall"  in  soda-lime  .     Knoblauch 

Influence  of  alumina  on  fusibility  of  : 

Singer      

Springer  

Phosphoric   acid  .     Fritz  

Properties  of  soda-lime  .     Annealing:  tempera- 
tures.    Davidson  and  others 

G la  uber's  enlt  and  ammonium  sulphate ;  Production 
and   separation    of  .     (P)    Dawson       

Gleuoonite  and  like  minerals  ;  Manufacture  of  potassium 
compounds   from  .     (P)    Tschirner       

Glazed     oeramio      wares ;      Process      of      making-    . 

(P)    Stegniayer  and  Piko         

Glazes;      Application      of      tnlo      for       porcelain . 

Kaneshima     

Baryta  .     Fritz       

Bristol;    Practical     application    of  compounded 

on   tho  eutectio    basis.     Watts  

Control    of    fusibility     in    fritted  .     Staler    and 

Riley '. 

crystalline ;      Ternary      system  :     willemite-tephroite- 

soda  glass    in  connection  with .      Arnold  ... 

Effect    of    magnesian    on    underglnze    colours. 

Shah     

lead;  Cost  of  raw  .     Stalcy  and  Hewitt 

load ;     Physical    and    chemicnl     properties     of     lead 

compounds  and  their  uso  in  raw .     Hbrgan 

load;    Study  of  Ukree-oomponent    normative  systems 

in    ran    .      Whit  ford  

matt;    Crawling    of    .     Binns   and    Saunders    ... 

matt  ;    Kffeet  of  porosity  of   body  and  moisture   con- 
tent  of  glaze    in    application  of  .     Hunt   ... 

Phosphoric    acid    .       Fritz        

Solubility    of    the    lead    in    fritted    .      fiartel    ... 

i    in   manufacture   of   pottery    and    like  articles. 

(P)     Kd wards    and    others        

Globe-fish  liver  oil.     See    under  Oils,  Fatty. 
Glucinum.      See    Beryllium. 

/-Glucosan  ;  Conversion  of  into  dextrin.     Pictet  ... 

Formation    of  by  distillation   of   cellulose   and 

starch  in    vacuo.     Pictet  and  Sarnsin      

Glucosazone   reaction.      Garard   and    Sherman      

Glucose    in    human    dietary         

Manufacture  of .     (PJ    Hopkinson 

See  at#o   Dextrose. 

Glucoside  of 

of  the  0-di- 

Glucosides:    New   synthetic .     Mauthner         

of  polyhvdric    alcohols;   Attempted   biochemicnl    syn- 
thesis   of  di-  .     Bourquelot    and   Bridel 

Glue;    Determination   of   adhesiveness   of  .     Rudcloff 

Jelly    value   of    .     Clark    and    Du    Bois 

Manufacture  of  from  starch.     (PJ  Perkins,  and 

Perkins    Glue    Co.  

Manufacture    of    substances    capable    of    precipitat- 
ing   : 

(P)   Badische    Anilin    und    Soda    Fabrik 

(P)   Deutsch-Koloniale     Gcrb-     u.      Fnrbstoff- 

Ges.  

vegetable;    Manufacture   of  from   starch.      (P) 

Bloede  ...        315a, 

vegetable;  Manufacture  of  from  starchv  mate- 

riale.     (P)    Bloode        

Vegetable  from   starch.     <P)    Tunnell 

67a.    480a*.   523a, 

Glues;  Determining  comparative  melting  points  of  

ns  a  measure  of  the  jelly  strength.     Sammet   ... 

Glutamic   neid;    Separation  of   from   other   amino- 

acids.      (P)     Corti  

Gluten;     Hvd  ration    capacity     of .        Gortner    and 

Dcherty  

Glutoee ;  Preparation,  properties,  and  determination  of 
of    cane    molasses.     Muller       ..         


97n, 


Attempted    biochemical    synthesis 
— .      Bourquelot  and  Bridel 


692a 


392r 
450  b 

266a* 
235t 
356b 
301b 

623a 

453b 


182a 
182a 

58?a 
655a 
655a 

453r 

241a 

546a* 

31a 

57a 
584a 

511a 

511a 

512a 

208a 
510a 


511a 
511a 

511a 

655a 
699a 

513a 


710a 

49a 
480a 
130k 
667a 


19a 
748a 

19a 

743a 
665a 

132a 


520a 
555a 
599a 
632a 
667a 

631a 

193a* 

482a 

556a 


i.\y<  rules;    Alkalino    saponification    of    .      Pinnow 

Means    for    adding    hydrogen    to    non-saturated    . 

(P)     Woltman      ' 

Saturation    by    means  of  hydrogen  of    unsaturated 

.      (P)    Soo.    Sttiariuerio   et    Savonnerie   de 

Lyon,    and    Berthon         

Glycerin ;    Dioreejl    carbonate   as    substitute    for   . 

(P)  Chem.  Fabr.  von  Heyden  A.-G 

Estimation  of  water  in  .     Kolthoff 

Examination  of   impurities   in  from    whale  oil 

with    reference    to   suitability   of   such    glycerin 

for    production    of    dynamite.      Sal  way    

Correction 

Factors   influencing   tho  quality  of  crude  from 

whale  oil  when  manufactured  by  the  Twitehcll 
process.      Cocks   and    Salway 

Purification   of    crude   .       (PJ    Wreinigte    Chem. 

Werke  

Supplies  of  .  265b, 

See  also  Glycerol. 

Glycerol;  Copper  method  of  estimating  .     Weiss   ... 

Decomposition  of  in  presence  of  different  cata- 
lysts :     formation    of    ethyl    and    allyl    alcohols. 

Sabuticr    and    Gaudion 

Estimation  of  by  Wagcnaur's  method.     Beckers 

and    Kolthoff  

by    symbiotio    bacteria.      Bierry 


Oxidation    of 
and    Portier 

Potassium    lactate 
substitute  for  - 

See  also  Glycerin. 


solution    ("  pcrka-glycerol  ") 
— .     Pannwitz  and   Beythien 


Glycerophosphate  acid;  Synthesis  of  optically  active 
.     Abderhalden   and    Eichwuld 

Glycol  derivatives;  Manufacture  of  .     (P)   McElroy, 

and    Chemical    Development    Co.       ...        

Glycol  0-diglucoside ;  Attempted  biochemical  synthesis 
of    .      Bourquelot    and    Bridel 

Glycols;  Manufacture  of  : 

Hibbert  

(P)  McKlroy,  and  Chemical  Development  Co. 

Manufacture  of  from  oil-gas.      (P)   Hibbert  ... 

G!yculyl-^-aminophenol    ethers;     Preparation    of     . 

(P)    Meister,    Lucius,   u.    Briining 

(i-Glycuronic  acid ;  Detection  of  and  of  other  acids 

with  similar  behaviour  by  the   naphthoresorcinol 
reaction.     Van   der  Haar         

Glyoxaline    derivatives;   Volumetric  estimation   of  . 

Lautenscklager       

Glyoxylio  acid:  Transformation  of  into  formalde- 
hyde.    Voiseaet      

Gold    alloys;   Preparation   of  .     (P)    Shiga 

amalgamation;    Mercury    losses     in    .      Rusdcn 

and    others 

Application    of    charcoal    to     precipitation    of    

from   its   solution    in    oyanide.      Bd mends  * 

-bearing  concentrates;  Cyaniding  versus  smelting 
of  .     Drucker 

bullion  ;  Refining  of  with  chlorine  gas  and  air. 

Kalian  

colloidal;  Precipitation  of  on  metallic  sur- 
faces.     Spear    and   Kahn         

Crowe  system  of  de-aerating  cyanide  solutions  prior 
to  precipitation  of  .     Crowe      

Determination  of  in  sea  water.     Koch 

discovery  in  Abitibi  district,  Canada     

extraction  ;  Cyanide  process  of  .     Louis 

fields    in    Quebec  

Metallurgy  of  in   1917.     Mcgro-w 

Obtaining   from    ores.       (P)    Lock  wood 

ores ;     Cyaniding    graphitic    .      Bruhl     

ores;  Milling  in  cyanide  solution.     Allen 

ores;  Roasting  of  sulphotelltiride  for  amalga- 
mating  and    cyaniding.     Blomfield   and   Trott    ... 

ores ;    Treatment    of    nntimonial    and    arsenical   . 

(P)    Penhale    and    Treloar       

-platinum  alloy  ns  platinum  substitute.  Van  der 
Marck  

Precipitation    of    from    cyanide    solutions'    by 

charcoal.      Allen      

Pure  zinc   dust   for   precipitation  of  .     Wheeler 

recovery ;       Sodium      sulphide      process       of . 

Wortenweiler  

refinery :    The    world's   largest   

-silver-lead    alloys.      Goto       

and  silver  ores ;  Flotation  versus  cyaniding  of 
.      Cleven per  

-zino  alloys  ;  Velocity  of  dissolution  of  in  acids. 

Certnerszwer  

Gold  compounds :  Chemistry  of  at  high  tempera- 
tures    and    pressures.      Morris  

sodium    chloride;    Adsorption    of    by    charcoal. 

Koch 

Gold    Const    Colony ;    Manganese    in    

Prohibited    exports       

Report  on   trade  of for  1916-1917 

Tariff    alterations         308n, 


PAOK 

662a 


129a 


553a 


331a 
250a 


123t 

158t 


340a 
462b 


561a 

485a 
250a 
475a 
560a 

782a 

283a 

19a 

716a 
283a 
531a 

636a 

561a 

715a 

638a 
308a 

269a 

183a 

269a 
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127a 

626  k 
370a 
11b 
209t 
298b 
152a 
154a 
152a 
422a 
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246a 
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328h 
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Gossypol,  the    toxic   principle   of   cottonseed : 

Carruth  

Withers  and  Carruth         

Government    chemist;    Report    of for    year   ended 

Mar.     31.    1917       

orders;  Various .  100b,  120n,  139b,  157h,  183b,  207b, 

232b,  231b,  268b.  285b,  307b,  327k.  347k, 
367k,  382r,  400k,  442b,  462b, 

Grain;  Deodorising  .  (PJ  Frick,  and  General  Elec- 
tric   Co.         

germs;    Oil    from    

Methods   of  storing  

Polarimetric  determination  of  starch,  in  .     Hals 

and   Heggenhougen  

Preserving  .      (P)    Kapadia 

Process    for    drying .      (P)    Passburg    

Process  of  treating  for   beverages.      (P)  Leib- 

brandt  

Process  of  treating  for  edible  purposes.     (P) 

Rees,   and    Eastern    Flour   Co.  

Treating1   with   ozonised  air.     (P)   Moore 

Treatment  of  .      (PJ   Von  Hagen      

Granular  materials;  Process  and  apparatus  for  classify- 
ing    .      (P)    Trottier  

materials ;  Process  and  apparatus  for  treating  

in    a    shaking    vessel.      (P)    Stegmeycr 

materials ;    Process    for    drying    coarse    .      (P) 

Passburg       »■        » 

substances;  Compression  of  .     (P)  Hutchins      ... 

Granulating  stone,  ore,  and  like  materials;  Machinery 
for  — -.     (P)  Baxter,  Ltd.,  and  Baxter    

Grape-fruit;    Some   constituents    of   the   American . 

Zoller  

Grape  juice;  Manufacture  of  .(P)  Welch       

marc;    Utilisation    of  as     fuel.    Matignon    and 

Marchal  •••         

syrup  or  "  honey."    Martinotti     

Grapes;  Plastering  of  and  increase  of  acidity  and 

sulphates   in   the   wine.    Borntraeger        

Graphic   methods   of   analysis.    Gradcnwitz  

Graphite  articles;  Manufacture  of  by  electro- 
deposition  on  metal  moulds.     (P)  Allen    

crucibles.     (P)  Rictz  

crucibles,  bricks,  and  other  refractory  articles  hav- 
ing   graphite    as    a    base;    Baking   of .     (P) 

Muller  

Depositing  on  absorbent  moulds.     (P)  Allen   ... 

deposits  of  Rumania 227b, 

Formation  of  in  iron-carbon  alloys.    Hurst 

industry  of  Ceylon   in  1917  

Japanese  •     

in    Madagascar 34b,  310b, 

Norwegian    .  

Recovery   of  from   slag.     (Pj  Even  

in  the  United  States  in  1917  

Grass;  Couch  as  malt  adjunct  in  brewing1.    Korit- 

schoner  

Yields    of  from    manuring   with   various   basic 

6lags.    Oldershaw  

Grass-tree  resins  of  Australia.     Smith  

Grating  machines  for  coconuts  and  other  oil-bearing 
products.     (P)  Reeves      

Gravel  in  the  United  States       


319a 
164a 


80b 


480b 

558a 
96b 
224b 

69a 
280a* 
164a 


18a 
528a 
528a 

495a 

401a 

164a 
229a 


387a 
280a 
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392a 
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373a 
58a 
342b 
585a 
396b 
329b 
596b 
310b 
552a 
458b 

102a 
15a 


96b 


and  of  gelatin. 


Grease;  Apparatus  for  extraction  of 

(P)  Engel      

Conservation  of  waste  in  the  United  States     ... 

Recovery  of from  waste  materials  by  the  sol- 
vent extraction  process.  Garner  and  Car- 
miehael          

Removing from  cloths.     (P)    Nagel  and  others... 

Separation     of from     wool     scouring     or     like 

effluents  or  liquors.     (P)   Jarmain     

and  water ;  Separating  emulsions  or  mixtures  of 
.     (P)  Carroll  

Great     Britain;     Carbide  of   calcium    industry    in  . 

Bingham        

Gypsum  and  allied1  deposite  in  

Potash  production  in  .  

Prices  of  chemicals   in   America  and  

Prospects    of    founding   a    potash    industry    in  . 

Chance  

Tungsten   in  .    Johnstone        

Water  power  in  .    Newlands 


432a« 
76k 


430a 
237a 


574a 
290a 


85k 
201b 
313b 
183b 

222t 
294b 
155b 


Greece;   Lignite  industry  in  417b 

Greensand;  Extracting  potassium  salts  from  .     (P) 

Tschirncr        181a,  546a«» 

Recovery  of  potash  from  .    Charlton         87a 

Grenada;  Report  on  trade  of  for  1916-1917    159b 

Tariff   alterations         422b 

Grinders;     Brcaker-plabe     for  .     (P)   Williams,     and 

Williams  Patent   Crusher  and  Pulverizer  Co.     ...  613a 


Grinding  cement  or  other  materials.     (P)  Smallwood  ... 
colours,  chemicals,  drugs,  ores,  and  the  like;  Means 

for  covering  in  and  discharging  mills  for . 

(P)  Breakell  

machinery.      Louis        

machines  : 

(P)  Bamburg 

(P)  Miller  and  Lloyd       

mills  : 

(P)  Alsted         

(P)  British  Dyes,  Ltd.,  and  others     

(P)  fchackey     

mills;   Pan  and  like  .     (P)  Savage,  and  Bnnjes 

and   Goodwin,   Ltd.  

mills  ;  Roller  : 

(P)  Allen  

(P)  Robinson  and  Son,  and  others     

mills;   Separator   for  .     (P)  Steckle  

ores,   minerals,   stone3,   and  the  like;   Machines   for 

.     (P)  Broadley         

ores  and  other  materials;  Mill  for .     (P)  Janney 

Grindstones;  Composition  for  .      (P)   Assirati 

Ground-nut  industry  of  British  India         

See  also  Arachis. 


Ground-nuts ; 
States 


Export     of     Coromandel 


to    United 


Growth-promoting    substance ;     Water-soluble   accessory 

in  yeast.     Drummond       

Guadeloupe   (French  West  Indies)  ;   Trade  of  . 

Guaiacol  and  benzoic  acid ;  Physiological  properties  and 

medico-surgical  applications  of  .    Menciere... 

Manufacture  of  .     (P)  Zollinger  and  Rohling  ... 

Guaiacol  carbonate;  Identification  of  .    Maue 

Guanine  in  cow's  milk.    Voegtlin  and  Sherwin    

Gum  ammoniac  oil.    See  under  Oils.  Essential. 

benzoin,-    Constituents   of    Sumatra .      Lieb    and 

Zinke 

benzoin  ;  Siarcsinol  from  Siamese  .        Zinke  and 

Lieb      

kauri- ;  Production  of in  New  Zealand     

Manufacture    of  .     (Pj  Alexander,   and   National 

Gum  and  Mica  Co.  

Gums;   Chemistry  of  .     Stocks      

Detection  of  vegetable  in  food  products.    Cook 

and   Woodman         

A  precipitant  for .    Schulte 

Treatment  of  .     (P)  Raymond  

varnish;    Process   of  melting .     (P)  Griem,    and 

Berry  Bros 

Gun-metal ;    Constitution  and   influence  of   a    cored  den- 
dritic structure  on  Admiralty  .     Smalley     ... 

Influence  of  impurities  on  mechanical  properties  of 
Admiralty  .    Johnson  

Gutta  percha ;   Determination  of  resin  and  impurity  in 
.    Dekker  

Guvacine;   Constitution  of  : 

Freudenberg      

Hess  and  Leibbrandt         

Guvacoline,  the  methyl  ester  of  guvacine;  Presence  of 
in  the  areca  nut.    Hess 

Gypsum  and  allied  deposits  in  Great  Britain        

Hydration  of  dead-burned  .    Gill     

Influence    of on   solubilitv    of    potash    in    soils. 

McMiller        

Measurement  of  time  of  set  of  calcined  .    Emley 

Method  of  waterproofing .     (P)  Jump       

in  Nottingham  District         

Process  of  burning .     (P)  Fischer 

in  South   Australia      

in  United  States  in  1317       

See  also  Calcium  sulphate. 


H 


Habcr  synthesis;  The .    Ludlam  

process ;  Operation  of  the in  the  United  King- 
dom       

Hrematite;    Concentration   of   silicious    red  .    Singe- 

wald,  jun 

Ilmmatuxi/lon  afrieanum.     Perkin      

Haemoglobin ;   Colorimetric   estimation   of  in    blood. 

1'nlmer  

Haldane   gas  analyser.    Henderson 

Halides ;     McLean- Van     Slyke     iodometrio     method    for 

titration  of  email  amounts  of  .     McCracken 

and  Walsh     

organic ;  Hydrolysis  of  and  corrosion  of  metals. 

Doughty         
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Halogen 


compounds;     Catalytic    reduction   of   organic 
Rosenmund  mid  Zotzsche 


derivatives  of  aliphatic  hydrocarbons;  H&logttutioj] 
of .    <P)  Bedford,*  and    Goodyeu    Tin'  and 

ItllliluT    00 

derivatives  of   aromatic   amine*   and   their   U all 

Dains  and  others 

derivatives  of   fatty   aoidSj   Actum  of  water  on  some 

.     Thompson     

nroduots    of    hydrocarbons ;     Apparatus    fur    manu- 
facture of  .      (P)    Lacy,   and    Roessler    tuul 

Hnsslachcr    Chemical    Co.  

Hulogensted  dye-stuffs  of  the  ncridine  scries.     (P)   Act.- 

Ges.  f.  Anilinfiibr.  

phenols  or  their  salts;   Muiiufaeture  of  disinfectant! 

Lning  -  (P)  Onrbola&nra-FnbT.  Gas.    ... 

resinous  compound.      (P)     McCoy,  and   WeetinghoUM 

Electric    and    M ;i nu f net u ring    00 

Kalogenation   of   gaseous    hydrocarbons   of    the    paraffin 

I    or    of    aliphatic    hydrocarbons    and    their 

halogen  derivatives.     (P)  Bedford,  and  Goodyear 

Tire   and    Rubber   Co.  

aa;  Determination  of in  presence  of  mercury. 

iii       

Hamburg'  natural  gas  supply  ;   Failure  of  — — 

Hankow  ;    Ohemloal   trnde  of  

Tallow   market  at  

Hardness  nf  metals.     Edwards 

of  metals ;    Apparatus   for  testing .      (P)    Reid 

Bros.   fHngineere),  Ltd.,  and  Brown        

of  metals;  Machine  for  testing  .    (Pj  Chattaway 

of  met » is  and  other  substances ;   Testing  or  deter- 
mining the  .      ( P »    Boyelle-Horin      

of    metals ;    Relation    between    ball     hardness      and 

seieroscope  hardness  of  .     Shore         

of  metals;  Testing  .     Craggs  

of   metals;    Value  of   indentation    method    in    deter- 

Batson      

Edwards  and  Willis    

Onwfn     


20a 


169  r 


255a 


20a 

465a 
364b 
141b 

210r 
416b 

285a 
226a 

76a 

586a 
7n,  43r 


Heaters;    Operation    of    chequer-brick   

furnaces.     (P)   Pfoser  and  others 
Solar  .     (1»)  Harrison 

Heather;   Composition  and  digestibility   of 

ramp    and     UUinek  

I  '    i  

Heating    apparatus: 

I  P)   Ohantraine        

I  P)  (luy  

device  for  rotary  drying  cylinders. 

and  drying  apparatus.     (Pj   Muse 

Gas-burning    apparatus    for    . 

Surface  Combustion.   Inc. 
lighting,    iiml    power    order,    19Io    ... 
of   liquids.       <  P)    Kirke 


mination   of 
scale  in  energy  units, 
teat :  The  Ludvilc  — 
testing  machines  ■ 

(Pi    Vv  rv,  Ltd..  and  Dobson     

(P)   Morse         

Ilanlaictia  pinnata  ;  Oleo-resin  from  — .     Sudborongh 

and  others     

adian   coal    for  

ration    of     non-fluid     impurities      from      juices, 
sjrnpa,  and  molaaaea  in  cane  sugar  manufacture 

in  .      Kopko     

Sugar  boiling  in  .    Giacommetti     

Hay,  leaf-;  Composition  and  feeding  value  of  Hon- 

camp  and  Blnnck 

lucerne-;  Isolation  and  identification  of  stnehydrine 

from  .     Steenbock     

ntacks  ;   Spontaneous  ignition  of  : 

Jordi     \ 

Tschireh  

Sudan-grass;  Composition  and  digestibility  of  . 

Gaessler    and    MeCandlisli  *     


703a 
703a 
703a 

533a 
226a 

194b 

378b 


160a 
316a 


527a 
527a 


190* 
190a 


602a 


Ha/'l  nut ;  Chinese 


See  Lite  hi  nut. 


Hearths,  Scotch  ;  Mechanically-operated  .  <P)  Moses. 

and  St.  Louis  Smelting  and  Refining  Co 428a* 

Heat;    Apparatus    for    absorbing    e.g.,    in    vacuum 

evaporators.     (P)  Dow  and  others     643a 

Apparatus  for  measuring  loss  of up  the  chimney 

and  the  elements  constituting  tins   bws.     Ohopin       568a 

Apparatus    for    transmission    or    exchange    of    . 

(P)  Bruce  and  Baynes 565a 

I '-fence    of    the    Realm    regulation    respecting    the 

supply  of  17b 

loping  apparatus.      (P)    Done   and   others  ■•■       145a* 

•exchanger ;    PnotionaJ    condensing   for     frac- 
tionating liquids.      (P)   Wright   and  others         ...       724a 

-insulating  compounds.     (Pj   Ito 327a 

-insulating  material    for   cold   storage.       (P)    Burin, 

and    Ruristone.    Ltd 768a 

■Insulating    material ;     Manufacture    of  .       (P) 

Boeek   and   Jordan  768a 

-insulating  material  in   Sweden  ;    New  364u 

insulation  ;  Porous  composition  for  .     (P)  Ashen- 
hurst               209a* 

intorchanger  and  condenser;   Combined  for  tar 

distillation.      (P)   Richardson  and  Hammond       ...        52a 

•interchanging   apparatus;   Tubular  .     <P)  Pease 

and  others     288*. 

of  liquids;  Apparatus  for  utilising .     (P)  Trump, 

and  Solvay  Process  Co 261a 

Rationing  of" in   Manchester.      Thomson  ...      432r 

transfer   under  actual  working  conditions.      Reavell      173t 

•transmission  or  exohanire  between  fluids;  Apparatus 

for  .     (P)  Harrison  398* 

treatment  ;   Kffect  of  mass  on  .     Law      305a 

treatment   of    metal   objects;   Process  and    apparatus 

for (TJ    Napier,    and    Napier   Saw-works, 

Inc.        ...        473a 

treatment    of    metallic    articles.        (P)     Henderson. 

and  Driver-Harris  Co 552a 

trentment  of  nibber  or  other  materials  or  articles; 

Apparatus  for  .      (P)   Moore      631* 


for   hot-blast 


Hon- 


(P)   Runge     ••• 

(P)"  Ellis,    and 

"".        '/.'.        '."      139r, 

173a 

liquids;  Junketed  vats  for .     (P)  Knock  and  Co., 

and    Knock      

liquids;  Means  for .     (P)  Robinson  

Method  of  .     (P)  Walker  and  Cox 

stills,    boilers,     and    the    like;    Electrical    apparatus 
for  .      (P)   Lorenz,   and   Texas  Co 

Heavy  goods;  Transport  and  handling  of  after  the 

war       

lledionda;     Process    for    making    and    extracting     the 

medicinal   proj>crties  of  .      (P)    Blundell    and 

Bryan,  jun.  

Iledi/rhium    eoronarium  ;    Treatment    of   — *—    for    paper 

making.     (P)  Steward  and  others     

Hellebore,   false  ;   Examination  of  leaves  of  .      Hey  I 

and  others     

"  Helvetica    Chimica    Acta,"    a    new      Swiss     chemical 

journnl  

Hcmlook,  western  ;  Tannin  content  of  .     Benson  and 

Jones  

Hemp;   Korean  .      Ueda      

-seed;  Lubricating  oil  from 

Heptoic  alcohol;  Reduction  of  cenanthol  to .    Lerene 

and  Taylor 

Heptoic  aldehyde.     Sea  (Enanthol. 

Herbs;  Drying  apparatus  for  .     (P)  Boulton 

Heterodera  radicicoln  and  its  control.     Duruz     

Hrxamethylcnetetramine ;     Behaviour     of    in     the 

organism.      Salkpwski      

Iodine  as   a  microcnemical   reagent   for  - —        Van 

Zijp       ... 
Preparation  of  on  addition  compound  of  iodine  and 

.     (P)  Pegram  

Preparation  of  a  derivative  of  .     (P)   Ej*ger     ... 

tablets;  Evaluation  of  .     Emery  and  Wright     ... 

nexanol ;   Formation  of  from  ethyl  alcohol.     Saba- 

tier  and  tJaudion 

Hexone    bases    of    some    proteins   of    beef.       Thriiii    and 

Trowbridge  

Hide ;    Biological    and    chemical     constituents    of . 

Moeller  

powder;   Adsorption   by  .      Kubelka  ...     >    ... 

trade  of  India.     Ledgard     

Hides;  Apparatus  for  treating  — — .     (P)  Vorel    

Bating  and  deliming  with  waste   liquors 

manufacture  of  tartaric  acid.     (P)  Luksch 

in  India     

and  the  like;  Apparatus  for  treatment  of  

Tilston    and   Melbourne  

Machine  for  facilitating  the  handling  and  treatment 

of   in   tanning    and    like    operations.       (P) 

Vulcan  Engineering  Co.,   and   Diekson      

Machines  for  treating  .     (P)  Hall 

Process  for  softening  .      (P)    Rohm         

Recovery  of  proteins  for  manufacture  of  fertilisers, 

etc.,  from  waste  liquors  from  treatment  of  . 

(P)    Peck,   and    Dorr   Co 

(restriction  of  tanning)   order,   1918      

South  African  

Supplies  of in  Venezuela       

Tnnning .    See  under  Tanning. 

Treatment    of  prior  to   and   during  tannage. 

(P)  Groth      

High  temperature  reactions;  Methods  of  and  apparatus 

for  conducting  .     (P)    Testrup,  and   Techno* 

Chemical    Laboratories 

temperature    rosea roh.    Darling 

temperatures ;    Eleetrio   resistance    furnace   for  . 

Rosenhnin  and  Coad-Pryor      

Hiire.    See  Pasteurisation. 

Hiirogane.    Miyazawa  

Histidino      and.     carnosinc ;      Relation      between  . 

Bauinnnn   and   Ingvaldsen        

Preparation  of  .    Jones  

Volumetrio  estimation  of .    Lautenschltierer       ... 

Hog-cholera  ;    Manufacture  of  a   vaccine  for  prevention 

of  .     (P)    Couret,    and    Louisiana   Biologioal 

Products,    Inc 

Holland.    See  Netherlands. t 

Hollow    blocks;    Production  of  closed  on  all   sides 

from    cement   and    artificial  stone  by    means  of 
ioe      (P)  Rohm        


248  \ 
262a 

527a 

301b 

454a* 

45  v 

614a 

614a 

234a 
175a 
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190a 
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344b 
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Holmium.     Kremers  and  Balke 300* 

Separation   of .    Yntema    and    Hopkins 654a 

Homatropine  and  the  Vitali  test.     Richmond      322a 

Homotropine    tropate,     a    new    physiologically     active 

substance  from  cocaine.     Von  Braun  and  Muller      281a 

Honduras.   Tariff  alterations      185b 

trade  notes  162b 

Honey,    artificial ;    Preparation  of containing   iron. 

(P)   Schmitz    and   Jansen  436a 

Ash    test    for .    Stout 276a 

Hong-Kong;   Export    of  sugar   from -to    Europe  ...      248b 

Trade  of  in  1917 255b,  386b 

Hop  extracts;  Coloration  of  .    Ban       524a 

extracts ;    Colour  of and  influence   of  the  salts 

of   water   thereon.     Krumhaar  523a 

Hops;    Behaviour    of    bitter    substances    of  during 

wort  boiling.    Wbllmer *218a 

Dried  spent  .     Baker  and  Hulton 103a 

Importation  and  production  of  419b 

Horn;    Manufacture    of   plastic   masses  resembling 

from  yeast.     (PJ  Bliicher  and  Krause      478a 

waste;    Utilisation   of  .    Donath   and   TJlrich    ...      598a 

Horny  bodies  ;  Manufacture  of  particularly  of  clear 

transparent  or  translucent  quality   from   mealy 
albuminous    masses    as    oasem.     (PJ    Kohner    ...        15a 

Horse-chestnuts;  Use  of  for  production  of  alcohol. 

Kayser  ? 277a 

Hot-biast    stoves.     See   under   Stoves. 
Huelva     district     of     Spain;     Mineral     production     in 

the  228b 

Humidifying   apparatus.     <P)  Cleworth        359a 

cooling,    and    filtering   air   or   the    like;    Apparatus 

for .     (P)  Brown      114a,  399a,  566a» 

Humin  formed  by  acid  hydrolysis  of  proteins;  Origin 
of  the .  Hydrolysis  in  presence  of  formalde- 
hyde.     Gortner  and    Holm      18a 

Humus ;  Action   of   neutral  salts  on  and  other  ex- 
periments   on  soil   acidity.    Gillespie    and   Wise      384a 
Hydrogen    ion    concentration  of  extracts   of  plants 

which  form  .     Kappen   and  Zapfe       66a 

Hungary;  Potash  salts   in  .    Von  Konek-Norwall  ...      544a 

Hydraulic  mains  used  in  coal-gas  manufacture ;  Drains 

for  .     (P)  Dempster  and  Sons,  and  Brooke  ...      405a* 

separation    as    applied    to    recovery    of    fine    coals, 

shales,    and  clays.    Draper 73b,     677a 

Hydrazone  dyestuffs ;  Manufacture  of  metal  compounds 
of  and  process  of  dyeing  with  such  com- 
pounds.    (P)    Soe.   Chem.  Ind.  in  Basle 235a 

Hydriodie  acid ;  Detection  and  determination  of  bromio 

and    iodic    acids   in    presence    of  .    Purgotti      730a 

Hydrobromic     acid ;    Detection    and    determination     of 

bromio    and     iodic    acids     in    presence    of . 

Purgotti         730a 

Hydrocarbon    distillates ;   Continuous    fractionation  and 

dephlegmation  of  .     (P)  Allan 501a* 

gas    cartridge.     (P)    Wolf,   and    Thennalene    Co.    ...      404a 

gas ;       Manufacture      of      .        (P)       Wolf,      and 

Thermalene    Co 404a 

gases    and   vapours;   Spark-lengths  in  .    Wright      115a 

green ;     Synthesis    of    chlorene,    a  .    Dziewonski 

and   Suknarowski 389a 

liquid;  Production  and  utilisation  of  a  semi- 
solidified  .     (P)    Kcyt         330a 

materials;  Apparatus  for  extracting from  shale. 

(P)    Boyle,  and  Crane  Shale    Oil    Corporation    ...       684a 

materials;    Extracting  from    shale    and    similar 

earthy    material.     (P)    Crane,  and   Crane    Shale 

Oil     Corporation 684a 

materials;  Treatment  of  .     (P)  Day  and  Day...      760a 

materials;  Treatment  and  refining  of .     (PJ  Day 

and     Day        760A 

products;   Extraction  of  from  shales  and  coals. 

(P)  Day  and  Reed  4a,  761a 

spirits ;    Refining .     (P)    Nelson       177a 

Hydrocarbonaceous  product :  Process  of  making  a . 

(P)  Hart  and   Stewart 144a 

Hydrocarbons;  Apparatus  for  cracking .     (P)  Coast, 

jun.,    and    Process    Co 144a 

Apparatus    for    fractionating .     (P)    Hirt  ...      117a 

Appnrntus    for    gasifying    liquid  .     (PJ     Southey      501a* 

Apparatus     for    manufacture    of    halogen    products 

of  .     (F)  Lacy,  and  Roessler  and  Hasslacher 

Chemical    Co.  445a* 

Apparatus  for  obtaining  liquid  .     <PJ   Sheets  ...       617a 

Apparatus     for    oxidising  .     (P)     McElroy,    and 

Chemical    Development    Co .*..         ...       167a 

Apparatus    for    producing  of  low    boiling   point 

from  those  of  high  boiling  point.     (PJ  Dav      ...      761a 

Apparatus  for  treating  or  distilling .  (PJ  Mel- 
choir,  and  Soc.  Anon.  des  Combustibles 
Ioflnstrie'la             ...        ...      145a* 

aromatic  :    Detection  of  in    benzine.    Formanek 

and    others 329a 

aromatic;  Formation  of from  natural  gas  con- 
densate.    Davidson             ...       759a 

aromatic;   Manufacture  of    .     (P)    Hill,   and    Du 

Pont    de   Nemours    Powder    Co 572a 


Hydrocarbons—  cunt. 

aromatio;  Process  of  obtaining from  petroleum 

products.     (P)     Holmes,       and      Du      Pont      de 

Nemours  and  Co 

aromatic;     Process    of    oxidising  .      (Pj    Selden 

Co.,  and  Gibbs       

Conversion  of  heavy  into  lighter  hydrocarbons. 

(P)  Maxim  and  others 

Cracking    .     (PJ    Coast,   jun.,   and    the    Process 

Co 144a, 

Distilling  .       (P)      Coast,     jun.,     and     Process 

Co 117a, 

Fractionating .     (P)    Hirt       

Halogcnation  of   gaseous   aliphatic  .     (P)    Bed- 
ford, and  Goodyear   Tire   and  Rubber  Co. 
Manufacture  of  chlorinated  from  natural  gas. 

(P)  Garner  and  others 

Manufacture  of  toluol   and  like .     (P)  Evans  ... 

Method     of    treating     heavier  .     (P)     Schwartz, 

and   Jenkins  Petroleum  Process   Co.  

Obtaining  lower  from  higher .     (P)  Oltmans  ... 

Oxidising .         (PJ  McElroy,    and    Chemical    De- 
velopment Co.         

Preparation  of  stable  aqueous  solutions  of  and 

of   their  homologues  and  substitution  products. 

(P)    Sehulke  und  Mayr,   and    Kantorowicz 
Process    of    converting .     (PJ    Hall,    and    Motor 

Petrol    Co 

Process  of   purifying  crude .     (P)    Thompson  ... 

Process  of         transforming    into         other 

hydrocarbons    relatively     poorer     in     hydrogen. 

(PJ  Bostaph  Engineering  Co.,  and  Ramage 

Production  of .     (PJ  Mandle 

Production  of  from  bituminous  coal.     (PJ  Chem. 

Fabr.    Buckau        

Production  of having  low   boiling   points  from 

those  of  high  boiling  points  : 

(PJ  Day   and    Day 

(PJ  Day  and  others 

Production  of  light  liquid  .     (PJ    Hcyl 

Saturated  in  basing  shark  liver  oil.     Tsujimoto 

Separating from  still   residues.     (P)  Rosenbaum 

Solubility    of    paraffin,    aromatic,     naphthene,     and 

olefine in  liquid  sulphur  dioxide.    Moore  and 

others  

Transformation     of     liquid  .      (PJ    Cassal     and 

others  

Treating  to    produce     hydrocarbons     of    lower 

boiling  points.     (PJ    Dubbs     

Treatment     of to    produce    pitch.     (P)    Rosen, 

and   Soc.  des    Combustibles   Industriels     

unsaturated;  Detection  of in  benzine.  Formanek 

and    others        

micturated ;      Determination     of  in      gasoline. 

Dean    and    Hill      

Vaporising .     (P)    Day    and    Day 

Hydrocephalin  of  the  egg-yolk.    Levene  and  West 


Hydrochlorio    acid ;    Detection     and     determination    of 

bromic    and   iodic    acids     in     presence     of . 

Purgotti         

Detection  and  determination  of  small  quantities  of 

free   in    the    presence    of    chlorides    and     of 

other  mineral  or  organic  acids.     Entat     

Detection    and    separation    of  in     presence     of 

bromic  and  iodic  acids.    Purgotti 

Determination    of by    weighing    as    ammonium 

chloride.    Villiers  

Manufacture    of    from    alkali    chlorides.      (PJ 

Chem.    Fabr.    Buckau 

Manufacture  of  and  of  lampblack  from  natural 

gas.      (PJ   Mott,   and   National  Carbon   Co. 
Manufacture    of   from   waste   liquors    of   potash 

industry.     Lepsius  

Obtaining  from  gaseous  chlorine  and  hydrogen. 

(P)    Baumann  

Utilisation    of    nitre-cake   in    manufacture    of   . 

(PJ  Grossmann       

Hydrocupreine     and     its     methyl     and     ethyl      esters. 
Giemsa    and    Halberkann  

Hydrocyanic  acid;   Decomposition  of  solutions    of   . 

Lew  cock        

Detection  and  determination  of  small  quantities 
of  .     Kolthoff 

Detection   of   small    amounts    of    .     Kolthoff   ... 

Isopfirum   fumarwides,   a  new   plant  yielding    . 

Mirande  

as    a  soil   fumigant.     De   Ong      ...        

Studies  in  greenhouse  fumigation  with .  Physio- 
logical effects  on  the  plant.  Moore  and 
Willaman        

Hydro-electric    developments    in    Spain       

enterprises    in    Australia      

power    in    Vaud    Canton,    Switzerland 
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or  other  .     (P)  American  Bank  Note  Co.     ...        12a 

Interferometer;    Use   of  in  gas   analysis.       Seibert 

and  SaxpateT  608a 

Internal  combustion  engines.    Sett  under  Engines. 
International  scientific   organisations;   Inter-Allied  con- 
ference of  395b 

Inulidcs  in  chicory  root.    Geslin  and.  Wolff  220a 

Inulin  ;  Comparative  fermentation  experiments  with  pure 

and  OOBuneroiaJ  — .     Wolff  and  Geslin     67a 

Degradation   of  .     Geslin   and    Wolff  220a 

Inventions;  Cost  of  trials  of  205n 

Inventor;     Encouragement    of    the nfter    the    war. 

Laurie.  47b 

Invert-sugar.     See  under  Sugar. 

tavertMe;   Law  of  action  of  .     Colin  and  Chaudnn      525a 

Law  of  action  of  ;  hypothesis  of  an  intermediate 

;ipound.     Colin  and  Cliaudun       600a 

lodate;    Determination   of    hypoiodite    and, in    mix- 
tures.   Hupp         205a 

Iodntes ;  Determination  of in  presence  of  bromates. 

Hupp  205a 

Iodic  acid  ;   Detection   and   determination  of in  pro- 

aenee  of  hydrochloric,  hydrobromic,  and  hydriodio 

acids.    Purgotti      730a 

Detection    and    separation    of    hydrochlorio    acid    in 

presence  of  .    Purgotti      730a 

Iodides  ;  Detection  of in  presence  of  cyanides.    Curt- 
man  and  Kaufman  413a 

Gravimetric  determination  of  .    Winkler 390a 

Iodine;  Action  of  sodium  sulphide  on  and    use  of 

the  reaction  in  analysis.    Ehrlich     240a 

Blue    adsorption     compounds    of  .    Barger    and 

Staling  471a 

Detection    of    small   quantities   of  chlorine  in  , 

Pinkhof  240a 

Direct    extraction    of from    marine    alga?.     (P) 

Vincent  88a* 

Enrichment  of  during  its    purification.    Lenci      579a 

General   method   for  determining  in   inorganio 

and  organio  oompounds.     Tarugi     284a 

Method  and  means  for  applying .     (P)  Pegram...      223a 

■■i-    a    microchemical   reagent   for   formaldehyde     and 

hexamethylcnetetramine.    Van    Zijp 107a 

Recovery  of  from  dilute  residues.     Stevenson  301a 

-starch  complex  as  adsorption  compound.     Berczeller      133a 
as    subtractivo    reducer    for    photographic    negatives 

and  positives.     Becher  and  Winterstein     40a 

value  of  oils  and  fats;  Comparison  between  bromide- 
bromate  method  and  methods  of  Hiibl  and  Wija 

for  estimation  of .    Kelber  and  Rheinneimer       34a 

Iodino     compounds;     Method   and    means    for   applying* 

.     (P)  Pegram  223a 

-thiourea    as    subtract  ire  reducer    for   photograph  io 

negatives  and  positives.     Becher  and  Winterstein        40a 

Iodoform ;    Alteration   of  alone   or   in    solution,    in 

direct  light.    Comanducci  .and  Meduri      748a 

Iodohexnmethylenetetramine ;  Preparation  of  tetra-  . 

(P)  Pegram  223a 

Indophthnloxime :    Tetra-  ,   and  some   of   its  deriva- 
tives.    Pratt  and  Downey         20?a 

lodotannic     reagent     for    determination     of   alkalinity. 

Tsakalotos  and  Dalmas 750a 

lonio  discharges ;    Method  of  controlling  and   apparatus 

for  producing for  light  projection  apparatus. 

(P)  Comstock,     and      Kalmus,      Comstock,     and 
Wetcott  762a» 


paob 

504a 
321a 


480u 


125b 


Ionization  of   gaees  during  chemical    reaction.     Pinkus 

Ipecacuanha;    Alkaloids  of  .    Pyman 

Inland;  Appointment  of  sub-committee  to  enquire  into 
water-power  rasonroea  of  

Chemical    work    ol    the   Department  of    Agriculture 

and   Technical  Instruction  for  .    Morgan 

Coal   and    iron    Ln  . 

Eiax  in  . — ;     ,;;     ;;;     ;;;     jjb  323K 

iron  ore  m  m& 

Kelp    in  TX* 

Peat  in  "]                  ^ 

Utilisation  of  lignite  in  .                ."'       ,""       .*"  $iqu 

Iron,      acid-resisting;      Chemical      plant      construction 

,    -,m     — -•       Tunguy        47nB 

Acid-resisting  and   its    uses   in  chemical    plant 

fuuW  87t,  93b 


alloys  : 

(T)    Flnnnery,    una    Standard    Chemical   Co 
(P)     HcMillin,    and    Pittsburgh    Rolls     Cor- 
poration       

(P)   Saudell   and  Mills       ... 
alloys;   influence  of  chemical   composition  and   heat 

treatment  of  on  their   magnetic  properties, 

speoitlo    resistance,    and    density.    Gunilich 
alloys;    Magnetic    analysis    as    a    means    of   studying 

structure    of  .     Honda      

alloys ;  Preparation  of   pure  for  magnetic-  pur- 
poses.    Yensen         

alloys    for    use    in    statio    transformers    andi     other 

eleotrical    apparatus.      (P)    Berry 127a,  628a 

articles;     Carburising    and     case-hardening    of 

(P)    Fennell,  and  British  Carbonizing  Co. 

artioles ;     Permanently     heat-expanding     oast   . 

(t )    Kniipp   anu  Sohwartz        ', 

articles;    Process   for  hot    galvanising  of  after 

heating    them  in   molten  lead.     (P)    Koster 

artioles;  Process  for  introducing  nitrogen  into -' 

(P)    Pintsch    A.-O.  ...        ... 

blast-furnace;  Slag  control  in  th© by  means  of 

eleg  viscosity  tables.     Feild     

carbon     alloys ;    Formation     of      graphite     in  . 

Hurst  

oarbon  alloys;    Processes   of    melting   and    freezing 

in  .    Ruer  and  Goerens       

-carbon  system;  Study  of  the  equilibrium  diagram 

of     the  by     means    of     electrio     resistance 

measurements.     Iitnka  

Case-hardening  .     (P)    Messersmith  

cast- ;  Flux   for  brazing  ; 

(P)   Fiffgins  and  Nathan 

(P)  Nathan       

cast-  ;   Corrodibility  of  .     Rhend       '.'.'. 

cult-;  Government   control  of   scrap   

oast-;  Manufacture  of .     (P)  Hirz 

oast-;  Rapid  determination  of  total  carbon  in  . 

Sernagiotto  

oast-;  Wearing  and  antifrictional  qualities  of  . 

Hurst 

Cathodic     deposits     of  obtained     at      ordinary 

temperatures    under    high     hydrogen     pressure. 

Kremann  and    Breymesser       

Cementation  of  .     (P)  Beyer 

charcoal- ;    Manufacture    of   *a    substitute    for    . 

(P)  Rombacher  Huttenwerke,  and  others 

Chemical  detection  of  strain  in  by  its  reaction 

with    nitric   acid.     Whiteley    and  Hallimond     ... 
Chemical  equilibria   in  the  reduction  and  cementa- 
tion of .    Schenk      

Coating  with    brass.     (P)    Iyer        

-cobalt-silicon     alloys.       (P)   Becket,      and      Electro 

Metallurgical  Co 

Colorimetric   determination   of  .    Dovey 

Criterion    for   allotropio    transformations   of at 

high   temperatures.    Honda      

De-ionisation  of  in  wort  and  beer.    Reichard  ... 

Depositing       chromium        upon      chemically. 

(P)  Burnett  ...        

deposits  in  Australia 

Determination     of    chromium    in    presence    of . 

Sohorlemmer  

Determination   of in    laetio   acid.    Harvey 

Determination  of  metallic  in  Ferrum  TCductum. 

Eberhard       

Determination    of    minute    amounts    of  by    the 

colour      of     its      hydrochloric      acid      solution. 

Richardson  

Determination    of   sulphur    in  ,     Pinsl        

Effect    of  in    the    electrolytic    precipitation    of 

copper   from    sulphate   solutions    with    insoluble 

lend    anodes.    Kern  

Eleetrndeposition      of   .       (P)      Shepherd,      and 

Brazil,   Straker,    and   Co.         

Electrolytic    manufacture   of  .     (P)    Estelle  and 

Wijkstrom      

Elimination    of from  water: 

(P)  Hughes,  and  Wolcott 

(P)  Kobelt        

Enamels    for  enamelling .     (P)    Koepp   und    Co. 

Export  prices  of  .  

exports   to    France       

exports  from   Spain     ...  


33a 


153a 
771a 


374a 
586a 
10a 


307a 
628a 
378a 
377a 
735a 
585a 
420a 

769a 
307a 

660a« 
127a 
53b 
327  r 
425a 

374a 
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125a 
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658a 
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150b 
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179b 
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Iron— con  t. 

Extracting    from    ores   etc.     (P)  Nit  chic,    and 

New    Jersey   Zinc   Co 

filings;  Sintering  .     (PJ  Giesecke     

Galvanised    .    See    under    Galvanised. 

grey  cast;  Manufacture  of  .     (P)  Hamilton 

grey  oast;  Me&hod  for  prevention  of  growth  in  . 

Hurst  

grey;  Melting in  an  oil-fired  furnace.    Abe-king 

Hardness  of  soft  compared  with  that  of  copper. 

Kelley  

importe   and  exports  of  Sweden   in  1917       

industry   in   British  Columbia       

industry;  The  electric  furnace  in  the  Norwegian 
.    Styri  

industry;  Establishment  of  an in  Canada 

industry   in   Japan       136b, 

industry  in  Russia  before  the  war         

industry;  Subsidies  in  the  

Influence  of  calcium  sulphate  on  the  action  of 
water   on  .     Medinger        

Influence  of  ■ upon   the  resistance  of  aluminium 

to  acids.    Von   Zeerleder  

Influence      of      small      quantities      of on      the 

mechanical    properties   of    brass.    Millington    ... 

ingot- ;    Manufacture    of    .     (P)  Deutseh-Luxem- 

burgische      Bergwerks-     u.     Hiitten-A.-G.       and 
Klinkenberg  

ingot-;    Obtaining    highly    phosphoric    slags    in    the 

manufacture  of  from  sulphurous  pig  iron. 

(P)  Queling  

malleable  cast ;  Influence  of  silicon  and  dura- 
tion of  annealing  on  the  mechanical  and 
physical   properties   of  .    Leuenberger 

malleable  cast;   Phosphorus  in  .     Teng 

Manufacture  of  .     (Pj    McDonald 

Manufacture      of from      black      oxide      scale. 

(P)  Perry,  and  Metalloids,    Ltd 

manufacture   in   China  

Maximum    prices    of   

Method    of    treating .     (P)    Petinot,    <and    U.S. 

Alloys    Corporation  

Method    and    means     for    indicating    the    condition 

of during    heat    treatment.     (P)    Wild    and 

Barfield  153a, 

mill  scale  ;  Melting  and  deoxidising .    (P)  Rollason 

mine  in    China 261b, 

mines  in  Tasmania  ;   Development  of  

-nickel  alloy;  Heat-resisting  .     (P)  Wolfard  and 

others 

-nickel  alloys 
ordinary 
pressure. 

Nickeliferous 

Obtaining  coatings  of 
(P)  Wolf 

ore   in  Bavaria 

ore  in   Belgium  ..         

ore;  Briquetting .     (P)  Matheeius 

ore;    Concentration    of    titanic    .     {PJ  Raffin    et 

Fils        212a, 

ore      containing     manganese ;      Treatment     of . 

(P)   Wiist  and  Ruer        

ore;  Converting directly  into  steel.    (P)  Greaves 

and    Etchells  

ore  deposit  in  Banffshire       

ore  deposits  of  Brazil 303b, 

ore   deposits    in    Celebes       

ore;    Discoveries  of  in  Russia  and  Poland 

ore ;    Importance     of    French    deposits    of in 

relation  to  the  war.     Louis 

ore  in  Ireland     

ore;  Process  of  treating  : 

(P)  Dwight       

(P)  Eustis         

ore   resources   of    Germany.     Krusch 

ore;  Rossi's  work  on   smelting  of  titaniferous   . 

ore;    Separation   of  magnetic  from   associated 

non-magnetic  or  feebly  magnetic  minerals.     (P) 
Barrtnger       '. 

ore   in   Sweden 

ore   from   Ukraine    for    Silesian  blast-furnaces 

Oxygen  in  .      Schmitz  

phosphorus,   and  carbon.     Stead 175b 

Pickling  .      (P)    Gravell  

pig-;  Commercial  aspect  of  recovery  of  potash  in 
the    manufacture    of    .     Chance  

pig-;  E'lectrio  in   war-times.     Turnbull     

pig-;   Manufacture  of  .     (P)    Croekard 

pig- ;  Manufacture  of  potassium  chloride  in  produc- 
tion   of   .      (P)    British    Cyanides    Co.,    and 

others  

pig-;    Production   of  in    Canada 

pig- ;    Proposed    taxation    of    manufactured    in 

Germany        

pipes;   Coating  with   zinc.      (P)   Greenfield    ... 

pipes ;   Heat    treatment   of   eentrifugallv   cast    . 

(P)    Do  Lavaud      

plates ;   Machines   for   pickling  .      (P)    Paton   ... 

plates,  sheets,  and  the  like;  Hot  process  galvanis- 
ing    of    .     (P)  Whiteinch    Galvanizing    Co., 

and   Ordridge  


;  Cathodic  deposits  of  obtained  at 

temperatures    under     high     hydrogen 

Kremann  and   Breymesser         

—  of  meteorites.    Prior  

by  the  spraying  process. 
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Iron — cont. 

Preparation    of    aluminium    suitable    for   the  deoxi- 

dation   of    .      (Pj    Rombacher    Huttenwerke, 

and    otherB  

Preparation     of     pickled   for     painting.       (P) 

Gravell  

prices  

Process  and  flux  for  welding  high-speed  steel  to 
.     (P)    Beaulieu        

product;    Manufacture    of     a    magnetic    .      (P) 

Yensen  

production    in   British   Columbia  

Production    of   coatings   of   bismuth   on    .      (P) 

Schering        

Production  of  finely-divided  .     (P)   Edison,   and 

Edison  Storage   Battery  Co 

Produotion  of  high-grade  phosphatic  slags  in  the 
manufacture  of  from  high-sulphur  pig- 
iron.      (P)    Queling         

Production   of  rust-resisting    coating  on  .     (P) 

Crowe  

Protecting  surfaces  composed  of   or  containing  

from  chemical  action.     (P)  Reichinstein 

Protection  of  with    paint  against  atmospheric 

corrosion.      Friend  

Reaotion  between  pure  carbon  monoxide  and  pure 
electrolytic below  the  Al  inversion.  Car- 
penter   and     Smith  

Recovery   of  from  solution.     (PJ   Gahl 

Refining*  of    - — .      (P)    Beckett 

Removal  of   from    drinking   water.     Beck 

Rendering  resistant  to  action  of  organic  acids, 

especially    picric    acid.      (PJ    Bunge        

Rust-proofing    .  (P)    Oeschger,    and     Parker 

Rust   Proof  Co.  of    America, 

Rust-proofing by  vapours  containing  phosphorus 

compounds.      (P)    Allen  

scrap    disposal    order,    1918  

scrap;  Manufacture  of  briquettes  of  in  admix- 
ture with  carbon.  (P)  Deutsch-Luxemburgische 
Bergwerks-  u.  Hiitten-A.-G 

scrap;  Utilisation  of  .  (PJ  Deutsch-Luxem- 
burgische Bergwerks-   u.   Hiitten-A.-G 

Separation    of    aluminium    from   by    means   of 

ether.     Palkin        

•silicon    alloys    unat tacked   by   acids.     Matignon    ... 

-silicon  alloys;  Prevention  of  graphite  precipita- 
tion  in    manufacture   of  .      (PJ    Maschinen- 

fabr.    Esslingen      

Smelting  and    purifying   .      (P)    Gehrant 

sponge;  Production  of  .     (P)  Sinding-Larsen  184a 

sponge;  Treatment  of  .     (PJ   Sinding-Larsen  ... 

Standard  apparatus  for  determination  of  sulphur 
in   by  evolution  method.     Pulsifer 

Sterilisation   "of   water    and    removal    of    manganese 

and  therefrom   bv  electrolvtic  means.     (P) 

Tiemann         440a,  440a, 

-tantalum  alloys ;  Determination  of  tantalum  in 
.      Travers        

Titanium  chloride  as  reducing  agent  in  determina- 
tion of  by  titration   with  permanganate  in 

hydrochloric   acid    solution.    Brandt  

titanium,    and    silicon ;    Production    of    an   alloy    of 

.      (P)    Petinot,    and    United    States    Alloys 

Corporation  

Treatment  of  to  prevent  corrosion.     (P)    Allen 

Use  of  metallic  silver  as  reducing  agent  in  volu- 
metric determination  of  .     Edgar  and  Kemp 

Use     of    phenylnitrosohydroxylamine-ammonium    in 

the  separation  of  from  zirconium,  titanium. 

manganese,   and   aluminium.     Brown         

for  use  in  static  transformers  and  other  electrical 
apparatus.     (P)   Berry 127a 

works   in   Japan  ;    New    .         

works  in  Norway;  New  .         

works;  Proposed  erection  of  in  Spain 

wrought-;    Manufacture    of   .      (P)    Aston,    and 

Bvers   Co 212a 

wrought ;  Unusual  features  in  the  micro-structure 
of    .     Rnwdon  

-zirconium    alloy.     (P)  Grenagle 
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by  a  wet  method. 


—  on   catalytic  activity 
Paal  and  Hartmann  ... 

Le  Chatelier   and 


Iron   disulphide  ;  Formation 

Rodt      

hydroxide;    Influence  of    - 

of   palladium  hydrosol. 
nitride.      Maxted 
oxide;   Action    of  on  silica. 

Bogitch  ..         

oxide;  Manufacture  of  catalysts  from  natural   ores 

containing  bydrated  .      (P)   Fritzweiler  and 

others  

oxide;  Relation  between  molecular  structure  of 

and     its    activity    towards     hydrogen     sulphide. 

Weyman         333t, 

oxides:  Malaga  red  for  paints  

oxides;   Reduction  of  .     (PJ  Grbndal         

phosphide;  Manufacture  of from  iron  phosphatic 

material.     (PJ  Webster,  and  Gray,  jnn 

pigments ;    Manufacture   of    .      (P)   Hoffman    ... 

salts  as  antidote  fo  cottonseed  meal  injury.    Withers 

and   Carruth  
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salts  and  sulphuric  acid ;   Production  of   a  pigment 

from    water    containing  .      (I*)    Parkin       ...  136a 

wits;  Tanning   with  .     (P)  Rohui 14a 

•ulphato  crystals ;    Recovery   of  from   pickling 

baths.     (V)    So  minor  and  others      241* 

sulphide ;    Manufacture    of  .      (P)    Petinut,    and 

U.S.    Alloys   Corporation           124a 

trisulphide.      Mecklenburg   aud    Rodt 240a 

Iron  and  Steel  Institute 174b,  357b 

"  Ironac  "   aeid-reeisting   iron;   Corrosion  tests  on  . 

Tungay           89t 

Ironsand;  Smelting  of  New  Zealand  .    Cull 337a 

Ironstone,  blackband- ;  Recovery  of  oil  from  .  Craig  175a 

Ironstones  of   the  United  Kingdom;  The  Jurassio  . 

Hatch            174b 

IsinglaM  production  in  Japan 287a 

Isoamyl    isovalerate ;     Use    of    for     inhibition    of 

foaming.     Fisko      606a 

Isobroxilein ;  Synthesis  of  .    Crabtree  and  Robinson  763a 

Isoelemicin;    Synthesis   of   .     Mauthner            605a 

Isomers:    Limits  of  accuracy   of    Holleman's  method   of 
determining    the    composition    of   a    mixture    of 

two  or  three  .     Nichols 234a 

Iso-oxadiazolc  oxides;   Nitro-derivntives  of  .    Green 

and  Rowe      119a 

Iso-oxadiazoles ;    Nitro-derivatives    of   .    Green    and 

Rowe     119a 

Iso-piestio  solutions.     Bousfield          9b 

lsoprene   monohydrochloride.     Aschan          782a 

I$opyrum   fumarioides,    a  new  plant  yielding   hydrogen 

cyanide.      Mirande           19a 

Isoquinolino    derivatives;    Synthesis    of    .         Kauf- 

mann    and    Durst             165a 

Isovaleric  acid  eeters ;  Manufacture  of  .     (P)  Chem. 

Fabr.   von  Heyden   A.-G 223a 

Italy;  Beet  sugar  industry  of 225r 

Chemical  trades   in   — 20b,  385b 

Coal  shortage  at  gasworks  in   395a 

Development  of  chemical  industries  in  20r 

Dye  production   in  229b 

Export   restrictions     270b 

Import  restrictions      400b 

Imports  under  licence  into  21b 

Luton   citrute  and  essence  in  288b 

Leucitio   lavas   of as    source  of   potash.     Wash- 
ington               148a 

Lignite  production  in  .            178b 

Manufacture  of   white  lithopono  in  464n 

Maximum  prices  for  various  products  in .         ...  121r 

Prohibited   exports       185B,  232n,  287b 

Sulphur  prices   in   347b 

Tariff    alterations         464it 

Tungsten  smelting  in  .             328b 


Jamaica;   Exports  of  dyewoods,  etc.,  from 329b 

Report  on  trade  of  for  1916-1917     159b 

Tariff    alterations         328b 

Japan;  American  dyes  in .  464r 

Asbestos  industry  in  300b 

Association  of  Chemical  Industries  in  361b 

Calcium   carbide   in  58b 

Camphor  industry  of  247b,  329b 

Ceramic  and  glass  industries  in  473b 

Chemical  industries  in .  13n,  202b 

Coal   supplies   in   .  263b 

Copper   industry  in  418b 

Cost  of  ammonia-soda  in  287b 

Demand    for  soda-ash   in  234b 

Dvo  industry  in  .  229b,  299b 

Electrochemical   industry   of  .  320b 

Export  trade  of  in  metals     184b 

Fertiliser  Industry  in  .  287b,  443b 

Foreign  chemical   trade  of  141r 

Foreign  trade  of in  1917       369a 

Fuming  sulphuric  acid  in  263b 

Graphite    in   329a 

Industrial  developments  in   .  162a 

Iron  industry  of  .  136a,  458 it 

Manufacture   of   wood  distillation   products   in  .        82a 

New  iron  and  steel  works  in .  382a 

Nitrogen    industry  in  .         ...  416a 

Organisation   of  chemists   in  .  263a 

Present  position   of  dye  market  in  482a 

Prohibited    exports      422R,  444b 

Production  of  isinglass  in 287a 

Tariff     alterations       211a,  422a 

Ultramarine  trade   of  .  300r 

Vegetable    oils    in   287b,  439b 

Zinc   industry  in  .  281a 

Japanese   black  mint         396r 

enterprises  in  China 75r 

peppermint   oil.     Walbaum 349a 

Japanning;  Application  of  colloids  in .  472b 


Jatropha  cttreai;   Industrial  and  economic  use  of  fatty 

oil  from  seeds  of  

Java;  Sugar  production  of  in  1917       

Jellies    formed    by    dyes.    Haller  

Jessenia  polycarpa;  Fatty  oil  of .    Bacharach        ..] 

Johore.     Tariff  alterations  287b 

Jointing    for    pipes    and    the    like;    Material    for 

(P)  Majerius  and  others 

Journal  of  the  Society  as  the  official  organ  of  the  Asso- 
ciation of  British  Chemical  Manufacturers 

Juice-asepticising  process.     (P)  Coffman      

Juices,  plant;  Preservation  of  for  determination  of 

sugar   content.     Spricstersbach  

Jute  cultivation  in  India;  Improvements  in  

German   substitute   for  .  

Machines  for  drying  .     (P)  Stephen's 


K 


PiOl 

634 
350b 
365a 
553a 
479b 

496a 

125b 
558a 

217a 
246b 
203b 
776a 


Kafir    kernels ;    Physicnl    and    chemical    study    of  . 

Bidwell  

Kufirin;   Nutritive  properties  of .    Hogan     

Kaolin;   Cataphoresis   of  .    Kondo 

Drying .     (P)  Gee ...        '". 

industry   and  man  power     

Method     for    preliminary    treatment     of  — - — .     (P) 

Prager  

rich  in  iron ;  Utilisation  of for  manufacture  of 

alum    or    aluminium    sulphate.        Milbauer     and 

Skutil  

Use  of  sulphurio  acid  in  the  sedimentation  of - 

Schurecht      

Kapok  fibre  in  United  States     

Kauri  gum  industry  of  New  Zealand 

gum;    Treatment  of .    (P)  Raymond        

Kedah.    Tariff    alterations  

Kegs;  Two-wheeled  hand-propelled  vehicles  to  carry  two 

.     (P)  British  Dyes,   Ltd.,   and  others 

Kelp;  Acetone  from  .  

char,  etc.;  Treatment  of  to  obtain  alkali  salts'. 

(P)  Cruser  and  others     

dryer.     (P)  Oppenheim  

Extraction  of  potash  from  .    Higgins       

-incinerator.     (P)  Judson  and  others     ...        ...        ... 

Irish  .  

Plant  for  manufacture  of  potash  from  in  Queen 

Charlotte  Island,  Canada         

Preparation  of  active  decolorising  carbon  from  

for  use  in  sugar  refining.    Zerban  and  Freeland 

Recovery      of      potassium      salt9       from  .      (P) 

Cameron,  and  Alaska  Products  Co.  

Kerosene;    Manufacture   of   drying   oils   from  .     (P) 

Thiele,  and  Cudahy  Refining  Co.  


346a 

1J5a 

693a 

615a» 

282b 


765a 

508a 
381b 
456b 
14a 
464b 

47a« 
299b 

266a 
415a 
653a 
302a 
323b 

11b 

778a 

302a 

188a 
Kestner  film   evaporator;    The  .    Rcavell      ...       149b,  172t 

Ketones ;  Behaviour  of  dibrominnfced    hexaevclic  in 

relation  to  position  of  bromine  atoms.     Wallach 

and  others     

Synthesis    of    some    phenolic  and    their    tastes. 

Nomura  and  Nazawa      

of   the    thiophen    series ;    Manufacture    of  — 

Steinkopf       

Transformation     of      hexacyclic     into 

pentanones.    Wallach  and  others 
Ketoses ;     Modification    of    the    Seliwanoff    reaction    for 

Weehuizen       

(P)  Jefferson  

Process    for    bonding 


-■     (P) 
cyclo- 


576; 
(P) 


detecting 

Kiers;  Vomiting 

Kieselguhr     powder; 

Kinnison         

Kiln-system.     (P)  Warwood 
Test    of    a    periodic  — 

Harrop  

tunnel-;  Heat  balance  of  a  continuous  .    Harroo 

Kilns  : 


605a 
606a 


389a 
605a 


436a 
729a* 


fired     with    producer-gas. 


303a 
418a 


583a 
509a 


(P)  Bowsman 1414 

(P)  Hnrper       141a 

(P)  Minter  and   Brown      614a 

fP)  Straight     360a 

(P)  Williams 3U 

(P)  Zwermann            656a 

Brick  .     (P)  Bollbuck      700a 

for  burning  cement,  lime,  or  the  like.     (P)  Steiger...  374a 
for   calcining  limestone,   fireclav,   and  other   refrac- 
tory   materials.     (P)  Richards           .'. 373a 

for  ceramic  ware.     (P)  Von   Horstig     734a 

Compartment  .     (P)  McKlroy,   and  International 

Clay  Machinery  Co 182a.  418a,  657a 

Continuous for  burning  bricks,  terra-cotto,  and 

the   like.     (P)   Glossop  and  Sherlock         768a 

Continuous  or  series  .     (P)   West     373a 

Drying  : 

(P)  Hunter,  and  Hunter  Dry  Kiln  Co.         ...  197a 

(P)  Lohman      614a 

(P)  Tiemann  and  others 644a 
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Kilns— cont. 

for  drying  timber.     (P)  Halkes 515a* 

for      earthenware,       tiles,       and      other      articles. 

(P)  Bennett  513a 

Elevators   for  .     (P)    Munier   ct   Cie         552a* 

Operation  of  continuous  .     Seydel 622a 

Poroelain  .     (P)  Mellor  656a 

rotary  ;  Use  of in   manufacture  of  alumina  for 

the   aluminium   industry.    "Von    Escher         ...  504a,  544a 
Sectional  .     (P)  McElroy,  and  International  Clay 

Machinery    Co 418a 

Tunnel  .     (P)    Owens      124a 

tunnel;  Continuous  for  pottery.     (P)   Benjamin      513a 

Tunnel     for     drying,      firing",     and     cooling-. 

(P)  Janka-Tales      468a 

tunnel ;  Method   and  means  for  balancing  draught 

in  .     (P)   Owens  768a 

Tunnel  muffle for  ceramic  products.     <P)  Krautz- 

berger  585a 

for  use  in  manufacture  of  tiles,   pottery,  nnd  other 

ware  and   fnr  other   purposes.     (P)   Marlow,  and 

Minton,    Hollins,  and   Co 243a 

Kincmatography.    See   under    Cinematography. 

Kites;    Method    of    manufacturing    and     after-treating 

fabric   for .     (P)   Wheatley  120a 

Kjeldahl's  method  for  determination  of  nitrogen.     Salm 

and  Prager 285a 

Kneading     plastic    substances;     Jacketed     troughs     for 

machines      for  and      for      like     purposes. 

(P)  Pointon,  and  Perkins  Engineers,  Ltd.  ...  498a* 
Konimeter ;    Determination    of    injurious    dust   in    mine 

air  by  the   Kotze"  .    Innes  348a 

Koppers'     chamber     ovens ;     Technical    scale     tests    on 

efficiency  of  coal-gas  "manufacture  in .    Bunte 

and    Terres 680a 

Korean   hemp.     Ueda  460a 


Laboratory,  Government ;  Report  of  for  year  ended 

Mar.  31,   1917  

New  Government in  the  United  States 

Labour    Exchanges;   Chemists  and  

problems  in    the  chemical   industry.    Bremner 

Resettlement    Committee       

Lacquered  products;  Process  of  making .    (P)  Satow 

Lacquers;    Process  of  making  .     (P)    Satow 

Lacteal    fluids ;    Method    of    treating .     (P)    Heller, 

and  Vacuum  Churn  Corporation      

Lactic   acid;  Determination  of  iron  in  .    Harvey   ... 

Determination  of  lactic  anhydride  in .    Thompson 

and    Suzuki  

Determonation   of in   presence  of   other   organic 

acids.     Szeberenyi  

Determination   of  in    wine.    Lnborde       

Economy    of  in    leather    manufacture.     Procter 

fermentation;  Influence  of  lactic  acid  on  .    Tan 

Dam  

Manufacture  of  .     (P)    Saxe 

Separation   of    forniio    acid,    acetio   acid,   and  . 

Onodera  

in  sour  milk;  Free  .    Tan  Slykc  and  Eaker     ... 

Thiophen   test    for .    Fearon 

in  Tuscan  wine.    De  Astis 

Lactic  anhydride ;  Determination  of  in  lactic  acid. 

Thompson  and  Suzuki     

Lactic  bacteria;  Influence  of  products  of  proteolysis  of 

yeast  on  development  of  .    Tanstcenbergo 

bacteria;    Process     for    compounding with     an 

enveloping   protective  medium.     (P)  Harris   and 

others  

organisms;  Proteolytic  activity  of  .    Gorini     ... 

Lactose.     Smits    and  Gillis         

Colorimetrio  determination  of  in  milk.     Pacini 

and  Russell 

Determination    of  in     admixture    with    sucrose 

and   invert  sugar.     Grossfeld 

Determination  of  in  milk.    Folin  and  Denis  ... 

Formation  of  from  6tarch  by   the    "loosened" 

ferments  of  sucrose  serum.    Rohmann       

Refractometrio      determination      of    in      milk. 

Panchaud    and    Auerbach         

Lasvoglucosan.    See  under  Glucosan. 

Lajvulose;  Determination  of in  presence  of  aldoses. 

Herzfeld  nnd  Lenart       

Lagging;  Preparation  of .     (P)  Foster 

Lampblack;    Manufacture  of  : 

(P)  Gernrd         

(P)  Shedlock     

Manufacture  of  and  of  hydrochloric  acid   from 

natural   gas.     (P)    Mott,    and    National    Carbon 

Co 

Manufneture  of- from  natural  gas.     (P)  Hirt  ... 

Method    of    treating  for    printing    ink,    rubber 

mixings,  etc.     (P)  Lewis  


80r 
394b 
300r 
353r 
119b 
34a 
34a 

713a 
343a 

343a 

165a 

36a 

343a 

436a 
104a 

715a 
526a 
748a 
599a 

343a 

103a 


319a 

134a 
133a 

525a 

557a 
278a 

162a 

780a 


632a 
643a 


71  'v 
250a 


313a 
433a 


383a 


Lamps,   electrio  arc;   Electrodes  for  : 

(P)  Edgecomb,  and  Speer  Carbon  Co. 

(P)  Little,    and    Westinghouse    Electric    and 

Manufacturing    Co 

Electrio  incandescence     : 

(P)  Blau,  and  General  Electric  Co 

(P)  Hamburger  and  others  

(P)  Orange,    and   General   Electric   Co. 
electric    incandescence ;    Crystals    in   filament    form 

as   used    in  .     Schroter       

Electrio  incandescence  having  a  copper  leading 

wire.     (P)  Tanai  and  others 

electrio  incandescence ;   Method   of   exhausting . 

<P)  Langmuir,   and  General    Electric   Co. 

electric ;    Leading-in    conductor  for    : 

(P)  Fink    and    others  

(P)  Jacoby,    and    General   Electric    Co. 
(P)  Tan   Keuren,    and  General   Electric  Co. 
electric;    Manufacture    of    electrodes    for    luminous- 
arc  .     (P)    Buchanan  

electric ;      Manufacture     of     metallic-filament    . 

(P)  Jaeger     

electric ;     Tapour   .     (P)    Moore,      and     General 

Electrio  Co 

oil;   Petroleum  substitutes  for  

Lanifying  bast   fibres.     (P)  Wante      

Lanolin;     Process    of     obtaining    wax-like     substances 

from  .     (P)     Lifschtitz       

substitute.    Axelrad     

Larch,    western ;    Tannin    content   of  .    Benson    and 

Jones     

Lard ;   Crismer    test    for  detecting  foreign   fat    in  . 

Stewart  

Larix  occidentalis ;  Tannin  oontent  of  .    Benson  and 

Jones  • 

Larrea    Mexicana ;    Process    of    making   and    extracting 

the  medicinal   properties   of  .     (PJ    Blundell 

and   Bryan,    jun 

Latex.    See  under  Rubber. 

Laundries ;     Method    of    treating    waste    soapy    liquors 
from   .     (P)    Lucas    and    Denison       


PAQH 

571a 
648a 

571a 

234a 
762a 

363a 

84a 

571a* 

571a* 
458a* 

5iJlA* 

295a 

406a 

201a 
365b 
53  A* 

158a* 
98a 

100a 

668a 

100a 

166a 


Laundry  agents;    Action  of  — 

Jungmann      

textile       goods ;        Oxygen 
Heennann       


on  textiles.    Griin  and 
tendering       of   -^. 


238a,  576a 

Lavas ;     Italian     leucitio  as    a    source    of     potash. 

Washington  14Sa 

Leach  liquors;  Determination  of  acidity  in  .    Rankin      168a 

Leaching  plant ;  Inexpensive for  wood  ash.    Turner 

and    Nichols  


369a 
737a 
267  it 
435b 


Lead  alloy:    "  ulco  "  hard  metal.    Frary  and  Temple... 

(amendment)    order,    1918 

-antimony  ore   from    Dumfries.    Prior  

Apparatus     for    covering    the    internal   surface    of 

metal   pipes  or  the  like   with  .     (P)   Reavell 

and  May        94a 

Apparatus    for  covering  metal  pipes,  rods,  and  the 

like  with   .     (P)  Reavell  and   May      94a 

-bismuth-silver    alloys.    Goto  588a 

bullion;   Determination  of  bismuth    in .    Jessup      271a 

Coating   metals   with    .     (P)  Shoemaker 705a 

control  amendment  order,   1918     99b 

Detection   of  .    Zotier     7a 

Determination  of in  commereial  cream  of  tartar. 

Jones  299a 

Determination   of  in   ores   etc.     Stahl       548a 

Determination  of  as  phosphate,  and  its  separa- 
tion  from  antimony.     Tortmann  and  Bader     ...      211a 

electrode.      Getman      311a 

electrode ;  Determination  of  the  potential  of  the . 

Henderson  and  Stegeman         129a 

Extracting  from    ores    etc.     (P)      Nitchie.    nnd 

New  Jersey   Zinc  Co 310a 

Extraction   of  from   its   ores  or  lead-containing 

materials.    (P)  Sulman  and  others 474a8 

fumes ;    Removing    from    smelter    gases.       (P) 

Hocking  and  Apor  426a 

-gold-silver   alloys.      Goto      588a 

Identification    and   determination   of  in   water. 

Meldrum         135a 

Influence  of  on  molten  copper  containing  gases. 

Stahl        423a 

and   the   like;    Extruding  .      (P)    Strarton    and 

Claremont       310a* 

and  the  like;  Making  sheet  .     (P)   Strarton  and 

Claremont      310a» 

-magnesium   alloys ;   Chemically  reactive   .     Ash- 
croft      297R, 4?4At 

Metallurgy  of  in  1917.     Hofman      152\ 

Process  of  treating  sulphide  ores  of  .      (P)   De 

Luce      128a 

Recovery    of    and /or    zinc    from   ores    or   slag. 

(P)  Ohlmer  551a 

roofing;    Corrosion  of  .    Brame        31b,  39t.  85t 

t  This   abstract  did   not  appear   in  the  foreign    issue  of  the 
Journal. 
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Lead— con  t. 

Separating   zinc   and   from   ores.     (1*)  Queneau 

limiting;   Mechanical  Scotch-hearth  ■      Newman 

•  melting;  Use  of  pulverised  coal  in  .    Rico 

Solubility  of  the  in  frittod  gUizes.    Bartel 

standard  oell.     Henderson  and  Stcgeman        

-tin  alloys.      (P)   Stockmeyer  and  ilanemann 

•tin-antimony    alloys.       Ellis  112b, 

U»e  of  as  reducing  agent  in  Pearco's  tin  assay. 

Powell  241r, 

Volumetric    determination    of    by    ammonium 

molybdate.     I.indt  

Volumetric    determination     of     in     tin-plate. 

Deimnger        

•lino  alloys;  Velocity  of  dissolution  of  in  ncids. 

(YutiuTH/wer  

-zinc    pigments;    Manufacture   of   .       (P)    Sing- 
master  and  others     


-    ns    d    preolpit&nt    for 
proteins,    and    organic 

in    water.      Osaka   and 


(P)    Lihme,    and 

Detonator  containing 
Ver.      Kuln-Kuttwoilcr 


Lead    aoctntc  ;    Ammonincal    

sugars,    starches,    gums, 

acids.     Schulte 
aoctate;    Solubility   of  

Kara  

arsenate;   Dealings  in  . 

arsenate ;    Manufacture    of   • 

Grasselli   Chemical  Co. 
aside  and  nitropentuerythritol ; 

.     (P)  Matter,      and 

Pulverfabriken        

chloride  and  chlorine;  Treating  ores  to  produce . 

(P>   Malm       

chromate-ftsbestos  for  use  in  combustions.    Binder  ... 
compounds  ;  Physical  nnd  chemical  properties  of 

and  their  use  in  raw  lend  glazes.     Morgan 
glaze*.     5*e  under  Glazes. 

xide-asbestos  for  use  in  combustions.    Binder  ... 

peroxide;  Preparation  of  .    Zotier 

Red  .    See  under  Red  lead. 

salts;  Action  of  hydrogen,  peroxide  on  neutral  . 

Zotier  

sub-bromide.      Denham  

sub-chloride.      Denham  

sulphate  pigment ;  Manufacture  of .    (P)  Kreher, 

and  St.  Louis  Smelting  and  Refining  Co 


Leaf  hay;  Composition  nnd  feeding  value  of  ■ 
camp  and  Blauck  


Hon- 


P10I 

518a 
548a 
548* 
699a 
129a 
740a 
246i 

285t 

552a 

736a 
246a 
251a 


101a 


147a 
39a 


506a 


224a» 


509a 
784a 


511a 


784a 
7a 


7a 
300a 
300a 

65a 


527a 


Pont     de     Nemours 
Pont     do      Nemours 


Leather     analysis ;     Preparation     of     samples     for . 

h  and    Frey 

Analysis   of  vegetable  sole  

artificial  ;    Manufacture   of  : 

(P)    Arnold,    and     Du     Pont     do     Nemours 

Powder    Co.  66a,  315a, 

(P)    Richards,    and    Du     Pont    de     Nemours 

Powder   Co.  

(P)  Satow  

(P)  Spnrre,     and     Du 

Powder   Co. 
(P)    Turner,    and     Du 

Powder    Co.  

ashes  ;  Determination  of  chromium  in  .     Schor- 

lemmer  

chemistry;  Recent  developments  in  .    Procter  ... 

Critical  examination  of  .      Lauffmann      

'ruination  of  ash  of .    Riethof  and  GayJey  ... 

Determination  of  fat  in  : 

Levi  and  Orthmann  

Wilson  and    Kern      

Determination     of     free     sulphuric     acid     in     . 

Strunk  and  Matthes         

Determination  of  moisture  in  .    Wilkinson 

Dyeing   or  staining    and    mordanting   of   with 

titnnium    salts.     (PJ  Wrigley    and    others 

Extractor  for  water-soluble  matter  in  .     Bnlder- 

ston    and    Alsop      

fibre;   Elementary  structure  of  .     Moeller 

formation  ;  Theory  of  .     Pahrion     

japanned  or  patent;  Drying .    (P)   H.vl     ...      434a, 

-like   material;    Manufacture  of  .      (P)    Emery, 

and    Rubber   Regenerating  Co.  *.. 

Machines   for  drying  : 

(p>  ogie        :.. 

(P)    Stephana  

Machines  for  treating  .     (P)  Hall 

Manufacture  of  : 

(P)  Barclay      

(P>    Obser  

manufacture;  Economy  of  lactic  aoid  in .  Procter 

Manufacture  of  fertilisers  from  .     (P)   Clark   ... 

Manufacture  of  impregnating  materinl  for .    (P) 



patent;  Drying  varnished  .     (PJ   Hintz  and  Heyl 

patent;  Process  of  drying  .     <P)  Priest  ...        *.. 

Principles  of  molecular  physics  of  .     Moeller  ... 

product;    Indurated    .  *        (PJ     Mcintosh,     and 

Diamond    State   Fibre  Co 

scrap;  Manufacture  of  fibrous  roofing  material  from 

.      (P)    CInpp   and    Bird      

scrap  or  refuse;  Consolidation  of  together  with 

crude  or  waste  rubber.      (Pj   Witting     

Sodium  sulphate  in .    Mann 


555a 
342a 


709a 
35a 

315a 

709a 

343a 
197r 
342a 
159a 

555a 
343a 

383a 
343a 

477a 

343a 
776a 
776a 
434a 

100a 

461a 
776a 
521a» 

274a 
709a 
343a 
522a 

384a 
709a 
343a 
776a 

709a 

547a 

742a 
342a 


343a 
344a 
665a 
478a 
709a 

384a 


Leather— aont. 

substitute  ;  Manufacture  of : 

(P)  Deutsche  Onsgluhlicht  A.-G 

(P)  Jung-lU'inhnrt 

(P)   Respess      

(P)    Steincr       

(P)    Ward  

substitute;    Manufacture  of    impregnating   material 

for  .      (P)    Nnthd      

substitute  ;  Preparation  of  a  suitable  for  repro- 
duction   ol    models.     (V)    Krohmcr    nnd    Schatzlo 

344a,  743a 

substitute;  Waterproof  material  for  use  as .    (P) 

Volant              243a 

Theory  of  cause  of  salt  stains  on .    Moeller        ...  342a 

trade;  Indian  .     Tadgard       72b 

Treatment  of  .      (p)  Gill«rd  and  Heslam           ...  574a 

waste;  Manufacture  of  a,  nitrogenous  fertiliser  from 

.     <P)  Hosq      217a 

waste;    Production  of  sheet  leather   from  (P) 

Kigell              344a 

waste;  Utilisation  of .    Donath  and  Ulrich        ...  598a 

Wear   resistance  of  from   different   parts  of  the 

hide.      Veitch    and    Rogers      314a 

Leaves ;    Manufacture    of    paper    pulp    etc.    from    . 

Bramson         366a 

Lecithin.      Levene  and   West      136a 

Preparation  of  pure  .     Levene  and  West 388a 

Process    of    obtaining    from    plant    substances. 

(P)  Hildebrandt      389a 

Recovery  of  from  fresh,  decomposed,  or  partly 

decomposed  eggs.      (P)    Hussey        713a 

Lecithin-cadmium    chloride ;    Composition    and    stability 

of  .     Levene  and    West      388a 

Leeds  University;  Applied  chemistry  at  12b 

Leers.    See  Lehrs. 

Leeward  Islands.    Prohibited   imports         287b 

Legal   intelligence  : 

Acetio  acid;   Seizure  of  shipment  of  477b 

Acetone  distillation  plant     38R,  78b,  116b 

Agreements;   Construction   of  78a,  98a 

Alkali    contract   dispute        116b 

Blast-furnace  turbo-blower;  Defective    ■ 344b 

Bone-phosphate  contract  dispute 477a 

Borax;   Seizures  of  305b 

British  Salicylates,  Ltd. ;  Liquidation  of  .        ...  398b 

Contracts;  Pre-war  enemy  - — .    ...        16a,  324a,  398b,  420k 

Contracts  with  enemy  subjects     77b,  157r 

Cream  of  tartar  contract  dispu,te         284a,  420 it 

Drugs;   Seizures  of   305a 

Dyestuffs ;  Licences  for  patents  relating  to  — — .  99r,  230a 

Dyestuffs;  Quality  of  aniline 15b,  250a 

Essentia]  oils;   Seizures  of  .             305n 

Filaments;    Manufacture    of  metallic  117a 

Fires;   Services  of  fire  brigade  at   250b 

Gas;     blast-furnace;     Application    for   licences     for 

patents  for  cleaning  284a 

Heliotropine  contract             249b 

Magnesium  oarbonnte  contract  dispute         250b,   439a,  476r 

Maize  oil  as  contraband  of  war     304b 

Mersey  Chemical  Works,  Ltd.;  Winding  up  of  .  477a 

Palm-kernel   oil   contract      324a 

Palm-kernel  oil;  Splitting  of  266b 

Patents;  Infringement  of  39b 

Patents ;  Licences  to  use  cnemv  .  205a,  250a,  324a  377n 

461b 

Petrol  substitutes;   Supply  of  182a 

Petroleum  ;  Application  for  licence  for  patented  pro- 
cess of  purifying  230b 

Potassium    permanganate   contract          138b 

Profits,  excess;   Duty  on  283b 

Pyrites  residues;  Treatment  of  137b 

Railway  charges   for  benzol,   toluol,    etc.         ...  16a,  98a 

Retort;   Claim  for  cost  of  re-erccting  a  .             ...  284a 

Saccharin  contract  dispute 345b,  460b 

Salicylic  acid  contract  dispute     460b 

Salicylic  acid  plant     156n,  477b 

Soap  contract  dispute        266a,  324a,  398a,  420b 

Soap  reagent;   Patent  - —  as  contraband  of  war...  304a 

Soda,  caustic;  Contract  for  sale  of  .          181a 

Sodium   benzoate  ;   Quality  of   .          39a 

Sodium    silicate    contract    dispute           420b 

Sodium   sulphide   contract   dispute         345b 

Soya  bean  oil  ns  contraband  of  war     ...        304b 

St-ireh  and  corn  svrup  contract  case 439b 

Stills;  Supply  of  defective  137a 

Sulphur ;  Contract  for  sale  of  249a,  398b 

Sulphuric   acid    contract      366b 

Sulphuric  acid  plant ;  Supply  of 181a 

Superphosphate  contract  dispute            460b 

"  Thermos  '*  flask  patent;  Extension  of  term  of .  266b 

Wood   oil   shipment      461b 

Legume-infecting  bacteria;  Examination  of  commercial 

cultures    of  .    Fellers         777A 

inoculation  ;   Tests   of  commercial   cultures  for . 

Noyes   and   Cromer          777* 

Legumes  ;  Methods  employed  for  cooking  dried  and 

losses    incurred.    Masters         746l 


Lehrs.     (P)  Clause,  and  Pittsburgh  Plate  Glass  Co. 
Muffle .     (P)  Thompson  


584a 
243a 
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Lemon   essence;  Production  of in  Italy         

peel  and  pips.    Mach  and  Lederle         

Lemongrass  oil.    See   under  Oils,  Essential. 

Lens  coal  mines;  Restoration  of  the 

Leprosy ;  Substance  for  treatment  of  .     (P)  Paschall 

Use  of  chaulmoogra  oil  as  a  specific  for .    Brill 

and    Williams        

Leucite ;  Obtaining  alkalis  and  alumina  from .     (P) 

Body,  and  Metallurgical  Co.  of  America 

Leucitio    lavas    as   a   source   of     potash;    Italian . 

Washington  

Leuco  derivatives  of  vat  dvestuffs ;  Manufacture  of . 

(P)  Brochet  

Library;  The  technical .    Jast     

Lichen  from  Falkland  Islands 

Lifting     acids    or    the   like;     Apparatus    for .      V 

Bradbear        

Light;  Behaviour  of   scattering  media  in  fully  diffused 

.    Channon   and  others      

Defence  of  the  Realm  regulation  respecting  supply 

filters  for  detection  of  potassium.    Herzog 

projection    apparatus ;    Method    of    controlling 
apparatus    for    producing    ionic    discharges 

.     (P)  Comstock,  and  Kalmus,  Comstock, 

Wescott  

Rationing  of in  Manchester.     Thomson 

Lighting;   Gas   .     (P)  Ionides,   jun 

Gas-burning      apparatus     for .      (P)  Ellis, 

Surface  Combustion,  Inc.         

heating,  and  power  order,  1918     

incandescence ;  Relative  efficiency  in  use  of  different 
grades  and  compositions  of  gas  used  in  upright, 

low-pressure  burners  for 

Lightning  arresters;   Electrolyte   for  .     (P)  Chubb, 

and    Westinghouse   Electric   and    Manufacturing 

Co 

Lignin.    Honig  and  Spitzer        

Ligninsulphonates      prepared      from      sulphite- cellulose 

waste  lye ;  Method  of  treating so  that  they 

may  be  dried  without  decomposition.     (P)  Oman 

in    sulphite- cellulose  waste  liquor ;     Preparation  of 

hydroxylignin   from .     (P)  Oman        

Ligninsulphonic  acid  or  its  salts;  Manufacture  of  azo 
colouring  matters  from  .     (P)  Oman  ...       407a, 

acid  or  its  salts ;  Preparation  of  nitro- compounds 
from  .     (P)  Oman      

or  its  salts ;  Preparation  of  nitroso  compounds  from 
.     (P)  Oman  

Lignite  for  briquettes        

Distillation  of  .     (P)  Bertzit   Ges 

Extraction     of     montan     wax     from .     (P)  Rie- 

beck'sche   Montan werke  

industry   in  Greece      

production  in  Holland  

production  in  Italy     

in  Saskatchewan;  Utilisation  of  — -.  

as  a  source  of  electric  power      

tar  pitch ;  Chemical  composition  of  .    Marcusson 

Treatment  of to  produce  a  non-hygroscopic  fuel. 

(P)  Bertzit  Ges 

Tubular     dryers     for    ■ .        (P)     Zeitzer     Eiscn- 

giesserei  u.  Maschinenbau  A.-G 

Use  of in  France  

Utilisation  of in  Ireland       

Lignonaulphonates    in    sulphite-cellulose    waste    liquor; 

Preparation    of    hydroxylignon    from .     (P) 

Oman  

Lignonsulphonic   acid  or  its  salts ;  Manufacture  of   azo 

dyestuffs   from .     (P)  Oman  

or  its  salts ;   Preparation  of  nitro  compounds  from 

.     (P)  Oman     

or  its  salts;  Preparation  of  nitroso  compounds  from 

.     (P)  Oman      146a: 

Lignosulphonic  acids.    Honig  and  Spitzer  

Lime    and    acetone ;     Reaction    between .    Freuden- 

heim      

-alumina-silica ;  The  system and  its  relation  to 

blast-furnace      slags      and      Portland      cement. 

Neumann        

-alumina-silica ;    Temperature-viscositv    relations    in 

the  ternary  system .    Feild  and  Royster     ... 

Apparatus    for    hydrating    .     (P)     Zimmerman 

and    Palmer  

Apparatus    for    mixing    dry  with   liquids.     (P) 

Adams  and  Egge 

By-product    ,    a     fertiliser    from    waste    liquors 

from  potash  industry.    Kosmann     

cake.    See   Calcium   sacc'harate. 

Chloride  of  .    See  Bleaching  powder. 

Deterioration  of on  keeping.    Woodhead  150b, 

Determination  of in  peat  soils.    Rost  and  Clapp 

Determination     of  in     products    of    beet    sugar 

factories.    Vcrmehren      

Effect  of  addition  of  to  soils.    Bunting 

Effect  of upon   potash    absorption   bv   different 

crops.    Plummer  

Kilns  for  burning .     (P)  Steiger 
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395b 
166a 

166a 

414a 

148a 

52a* 
31b 
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224a 
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352a 
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432b 
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234a 
176e 
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573a 

121a 

146a 
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684a 

457a 
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502a 

282a 

770a 
548a 
206a 
537a 

744a 


299a 

435a 


386a 
100a 


744  a 
374a 


Lime — cont. 

kilns;    Charging    apparatus    for    .     (P)  Steiger 

and    Steiger  182a 

Latent  heat  of  fusion  of  .     Washburn     504a 

and  the  liming  of  soils.    Hanley 109b,  185t 

for  mortar;  Production  of  hydraulic  from  pure 

lime  free  from  silica.     (P)  Pralle     337a 

mud    from    the    ammonia-soda    process ;     Recovery 

of  values   from  .     (P)     Gait,   and  Columbia 

Chemical    Co 88a 

Process  of  slaking  : 

(Pj    Carson        691a 

(P)   Zimmerman  and   Palmer     206a 

Process  of  mixing  dry with  liquids.    (P)  Adams 

and   Egge      537a 

Shaft-furnaces  for  burning  .      (P)    Steiger  and 

Steiger  374a 

-sulphur  solutions;   Composition  of  .     Winter  ...      528a 

and  tannic  acid;  Manufacture  of  a  compound  of 

soluble  with  difficulty  in  dilute  acids.     (P)  Knoll 

u.  Co 672a,  749a 

Use  of in  bread-making.    Effront 17a 

Valuation  of for  various  purposes.    Meade        ...      2o9a 

water;   Use  of   in   preparation   of   war  bread. 

Balland  525a 

See  also  Calcium  oxide. 

Limestone,    dolomitic ;    Distribution    of    in    South 

Wales.     Howe        393b 

Furnaces  or  kilns  for  calcining  .     (P)  Richards      373a 

Linen  goods;  Cleansing  of  .      (P)  Bartelt     503a" 

Linoleum-like  substance;  Process  of  making  .      (P) 

Satow  ~     35a 

Linseed  oil.    See  under  Oils,  Fatty. 

Lipase  ;  Action  of  acids  on  castor  seed .     Kita        ...      312a 

Hydrolvsis   of    certain   Indian   oils   by   castor   . 

Latwala  194b 

Lipoid  nitrogenous  compound;  Manufacture  of from 

yeast.     (P)  Ges.  f.  Chem.  Ind.  in  Basel 349a 

Lipolytic  enzvme  action ;  Influence  cf  certain  salts  on 

* .   "Falk  74U 

ester-hydrolysing  substances ;  Formation  of  by 

action  of   alkali    on   proteins.    Hulton-Frankel. ..      135a 

Liquefying  ga-ses;  Method  of  .     (P)  Morrison         ...      654a 

Liquid  containing  suspended  solids;  Replacing  a by 

another  liquid.     (P)  Moore     757a 

having  a   low   freezing   point.      (P)    Ferguson,   and 

Pyrene  Manufacturing  Co 498a 

materials ;  Apparatus  for  solidifying  or  con- 
centrating     on  a   revolving   cylinder.       (P) 

Leiteh  496a 

organic    combinations;    Producing   from     hard 

coal  or  the  like.     (P)  Bergius  and  Billwiller     ...      117a 

purifier;  Centrifugal .     (P)  Howell  230a 

surfaces ;  Nature  of  .     Procter        470b 

Liquids ;  Aeration  and  carbonation  of in  connection 

with   counter-current   cooling    apparatus.        (P) 

Robinson        600a 

Apparatus    for   cleansing    and    filtering  .       (P) 

Highfield        327a 

Apparatus  for  continuous  separation  of  solids  from 

.     (P)  Bontemps    and   Vis  643a 

Apparatus  for  condensing and  reducing  them  to 

powder.     (P)  Merrell-Soule  Co 71a 

Apparatus  for  cooling or  exposing  them  to  air. 

(P)  Smallwood        679a* 

Apparatus  for  desiccating  : 

(P)  Buhl  142a* 

(P)   Gray  454a 

Apparatus  for  evaporating  ■ .     (P)  Hindmarsh  ...        45a 

Apparatus  for  mixing  dry  lime  with .    (P)  Adams 

and  Egge       537a 

Apparatus    for   pumping   .        (P)    Human,    and 

Kestner  Evaporator  and  Engineering  Co.  ...      358a 

Apparatus  for  rectifying  and  concentrating .    (P) 

Monteith,  and  Chemical  Construction  Co.  ...      537a 

Apparatus  for  separating .     (P)  MoKibben        ...      678a 

Apparatus   for   separating   from   flowing  solids 

held  in  suspension.      (P)   Ross         25a* 

Apparatus  for  spraying : 

(P)   Hechenbleikner  and  Chemical  Construc- 
tion Co 643a 

(P)  Thomas       46a 

Apparatus  for  spraying  and  atomising  .        (P) 

Slater  497a 

Apparatus   for   treating   .       (P)    Campbell,    and 

Borden's  Condensed  Milk  Co 164a 

Apparatus  for  utilising   heat  of  .      (P)   Trump, 

and   Solvay  Process  Co.  261a 

contained  in  hermetically-closed   vessels;   Apparatus 

for  sterilising  .     (P)  Giommi     106a* 

Coolers  for : 

(P)  Stables,  and  J.  &  E.  Hall,  Ltd 289a 

(P)    Thyssen   und   Co 360a,  401a 

corrosive ;  Apparatus  for  storing,  treating  or  con- 
veying   .    (P)  Wolf 229a 

corrosive  ;  Handling  and  transportation  of .   Luff        70b 

Dehydrating     machine    for    desiccating    .     (P) 

Coster  and  Putnam         289a 

of   different  densities ;    Separation    and   reeoverv    of 

.      (P)    Sepulchre      113a 
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Liquids— tent. 

of  different  specific   gravity,   insoluble  or   diftieulth 

soluble   in  eaoh   other;    Separating   .        (P) 

Carroll  

Diffusers  for  diffusing  gases  in  .      (P)   Wallace 

and  Tiernan  

Drying  : 

(P)  Buhl  

P)    Carr  

{Vt    Gray  

(P)    MoLachlan  

Extraction  of  in  towers    filled   with   RMoMg*a 

rings.      Raschig      

Filter-body  for  removing  germs  from .    (P)  Setts 

and  others     

foul;  Apparatus  for  aerating  .     (P)  Ames 

and  gases;  Apparatus  for  bringing into  intimate 

COnt  lit  T    ; 

I  i'i    Hilton    and    Willis      

(P)    Kirk  ham.    nulctt,    and     Chandler,     and 

Hersey  

and  gases;  Mixing .    (Pj  Bruninn 

ana  gases,  vapours,  fumes,  and  the  like;  Apparatus 

for    bringing   into     intimate    contact.     (P) 

Davidson,  and  Holmes  and  Co.         

having  different  boiling  points;  Separating .    (P) 

San  ford   and  others         

Heating  of  .      <P)   Kirke         173a, 

likely  to  form  emulsions;  Apparatus  for  treating  or 

distilling  .      <P)    Melchoir,    ond    Soc,    Anon. 

tit.  t  'ombustibles  Iinlustriels 

Machines  for  aerating  .     (P)  Wnllnce  Bruce  nnd 

Co.,   and   Jones      

Machines  for  drying  .     (P)  Blom  nnd  G  Iodic     ... 

Machines  for  extracting from  various  materials. 

(Pi  Jenkins,  and  Peat  Coal,  Ltd 

Magnetic  susceptibility  of  mixtures  of  .     Smith 

and   Smith     

Maintaining  suspended  matter  in  in  ft  state  of 

suspension   without   precipitation.       (P)    Pondle- 

bury      

Means  for  heating  and  boiling  .     (P)  Robinson 

Means  for  rendering  radioactive.     (P)  Elias   ... 

Means  for  separating  solids  from  .      (P)   Spratt 

Plants    for   dealing    with    very    large    quantities    of 

.    Louie 

Process   for  condensing  nnd   reducing  them  to 

powder.      (PJ   Merrcll-Soule  Co 

Process    for   expressing    nnd    forming    articles 

from  pulp  and  other  materials.     (P)  Norris 
Process    of    freeing   from    suspended    particles. 

(P)    Goldschmidt.    nnd   Titan    Co.    A/S 

Process  for  mixing  dry  lime  with  .     (P)  Adnins 

and    Eggc      

Process  for  spraying  .     (P)  Thomas         

Purification    of    .       (P)    Jones,    nnd    Jones    nnd 

Attwood  

Purification  of  impure  .      (P)   Jones,   and  Jones 

nnd    Attwood  ... 

Purifying  or  treating .    (P)  Wallace  and  Tiernan 

Recovery  of  fatty  and  other  matters  from  .     (P) 

Barber  

Separating  air  or  gases  from  .     (P)   Rosmussen 

nnd   Ernst   Ges 

Separating  associated .     (P)  McKihben     

Separating from  solids.     (P)  Nioholas  '  ...      497a, 

Separating  solids  from  .     (P)   Shnrplea    

Separation  of  light  solid  particles  from  heavy  . 

(P)    Sepulchre         

Separation  and  settlement  of  solids  and  semi-solids 

from  chemical  and  like  manufacturing  .     (P) 

Clifford,  and  Jones  and   Attwood,  Ltd 

Separation    and    settling    of    solids    and    semi-solids 

from  .     (P)  Clifford,  and  Jones  and  Attwood 

Sterilising  .     (P)  Wood  and  Gumm  

Sterilising-  by  means  of  ultra-violet  rays.      (P) 

Von   Recklinghausen   and   others      

Treating  ■ — -   for   curative   and    therapeutical    pur- 
poses.     (P)   Simpson       

Treating  - —  with  gases.     (P)  Wallncc  and  Tiernan 

192  a, 
Treating    to    remove    dissolved     salts.  (P) 

Doherty  

Treatment'of  by  ultra-violet  rays.     (P)     Henri 

and    others 

Uninflammable  for  use  in  insulating  and  other 

similar  purposes.  (P)  Ldpine 

Valves  employed  in  supplying  rases  such  as  chlorine 

to .     (PJ  Wallace  and  Tiernan     

Litchi  chinengig  nuts.     Read      

Litchi  nut;  The  edible  .     Road     ... 

Literature ;    Technical-economic   chemical 
Litharge   cement;    Preparation   of    a   


290a 

192a 

142a* 
496a 
454a 
280a 

677a 

256a 
440a 

757a 

261a 

453a 

290a 

142a 
758a* 

145a* 

81a 

755a 

400a 
719a 


256a 
190a 
222a 
141a 

209t 

71a 

6a* 

644a 

557a 
46a 

193a 

72a 
191a 

130a* 

173a 
678a 
644a* 
679a* 

113a 


Lithopone;  Manufacture  of  light-proof  .     (P)  Rigg, 

and    New   Jersey  Zino  Co 

Manufacture  of  white  - — -  in  Italy      

Method    of    rendering   light-proof.      (P)    Rigg, 

and   New    Jersey    Zino   Co 

Loach  oil.     See  under  Oils,  Fatty. 

Logwood ;     Examination    of    

extracts;   Analysis   of   .      Savini      

Lophiomug    setigerus;    Oil     from     the    liver     of    . 

Tsujimoto      

Low    temperature   expansion ;    Engine    for   .         (P) 

Jciierics,    and    Jefferies-Norton    Corporation 

temperatures;    Production    of .     (P)   Lnngcr   ... 

Lubricants    from    sulphite    waste    liquor.      (P)     Kiroh- 

bach'sche    Werko  

Lubricating   oil;    Dicresyl    carbonate    ns   substitute  for 

.     (P)   Chcm.    Fabr.  von  Heyden  A.-G. 

oil  from  hemp-seed      

oil;    Hydrogenated    naphthalene    as    substitute     for 

.      (PJ    Tetralin   Ges 

oil;  Substitute  for  ,     (P)    Stern     

oil;    Substitutes   for  ■ 

oils;      Process      for      cleaning     waste     .       (P) 

Patentierte    Oelreinigungs-Fabr 

oils;   Relation    between   viscosity  and  chemical   con- 
stitution of  mineral .  Dunstan  and  Thole  152n, 

oils;    Testing   visooeity    of  .         Nicolardot   and 

Masson  

refractory  wires   during  drawing.     (P)    Fnrkas  and 

Lisle     

Lubrication    of    milk    centrifugals    and    the    like.      (P) 

Holte,    and    Aktiesolskapet    Separator       

Luocrnc    hay ;    Isolation    and    identification    of    stachy- 

drine  from  .     Steenbock     

silage ;    Chemistry   of   sweet   clover    silage   in    com- 
parison   with  .     Swanson   and    Tague 

Lumbang  oil.    See  under  Oils,  Fatty. 
Lumber;   Process   for    rendering  resistant  to    sap- 
stain.      (P)    Teesdalc       

See  atso  Timber  and  Wood. 
Luminal.     See   Phenylethylbarbituric    acid. 

Luncheon  in  honour  of  M.   Paul  Kestner 

Lupin  family;    Process  of  obtaining  textile  fibres   from 

plants  of   the  .      (PJ    Pflanzenfoser  Patent 

Ges 

seeds    as    coffee   substitute.     Gonnermann       

seeds ;    Coffee    substitutes    containing   .      Ecken* 

roth       

Lute.      (PJ     Ferris 

Lyons;   Coal  deposit   near  .  

fair 20n, 

Lyotrope  series  and  theory  of  tanning.     Bennett 


M 


-.      (P)    Gold- 
schmidt  A.-G.         

Lithium     acotvlsaliovlate ;      Preparation     of     compact, 

friable  tablets  of  .      (P)  Wtflflng       

chloride;  Effect  of   on    solubility  of  aniline  in 
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tferton,    H.    R.,    and   Co.;   Liquidation    of 


(P) 
and 

and 

(P)' 


Mesothorium. 
Ratio  of  - 


Johnstone  

—  to  thorium.     McCoy  and  Henderson 


65a 
199b 

108a 

203a 
123a 

123a 
444a 

560a 
783a 

718a 

465a 

609a 

248a 

548a 

561a 
269a 
152a 

272a 

427a 
227b 

751a 
126a 

123a 
607a 
283a 
673a 
637a 
190t 

718a 

143t 

607a* 

349a 

398e 

376b 
732a 


Metal-bearing    material ;     Preparing    finely-divided  

for  sintering.  (T)  Tost,  and  American  Ore  Re- 
clamation   Co.         

-bearing  products;  Apparatus  for  distilling — -! 
(P)  Jones  nnd  Fulton     

briquettes;   Apparatus  for  production    of  .     (P) 

Camphc-lls  and  Hunter,  nnd   Korte 

-coated    artificial    stone;    Manufacture    of- .     (V) 

Welte  ... 

-coated  plates  or  sheets;  Apparatus  for  manufacture 
of  .     (P)  Gilbertson  and  Co.,  and  others     ... 


379a 
519a* 


338a* 
267a* 


96a* 
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Metal — cont. 

■coated  plates  or  sheets ;  Appliances  used  in  manu- 
facture of : 

(P)  Davies  and  Jones         428a* 

(P)  Thomas    and    Davies 740a* 

colouring.     Hiirogane.     Miyaznwa         211a 

foil;     Covering     paper    or    fabrics     with  .     (P) 

Tscheike         179a 

founding;  Crucible  for  .     (P)  Boericke     705a 

Gun  .    See  under   Gun-metal. 

heating     furnaces.      (P)  Richmond    Gas    Stove    and 

Meter  Co.,   and   Thompson      212a 

industry  in  Ontario 394b 

industry;  Relaxation  of  restrictions  in  the  .  ...      442b 

-melting    crucibles;     Heating    device    for .     (P) 

Fort,   and    Fort-ified   Manufacturing  Co.  ...      771a 

-melting  furnaces ;   Application  of  coal   gas  as  fuel 

in .    Hartley 65e 

pipes  and  the  like;  Apparatus  for  covering  the  in- 
ternal   surface    of with    lead.     (P)  Reavell 

and   May        94a 

pipes,   rods,   and   the  like;   Apparatus   for   covering 

with  lead.     (P)  Reavell  and  May      94a 

powder ;    Electrolytic    process    of    making  .     (P) 

Moore,  and   National  Carbon  Co 186a 

Metal    Research   Institute;  German  280e 

Metal   scrap;    Apparatus    for    treatment    of    with 

acids.     (P)    Stegmeyer 427a 

scrap;   Sampling  of  for  analysis.    Binder         ...      770a 

ficrap;   Trading  in  56b 

-sheet  coating  apparatus  for  use  in  plant  for  plat- 
ing such  sheets.  (PJ  Thermic  Plating  Process 
Co.,  and  Watkins 629a* 

sheets   discharged   from  furnaces  of   plating  plant; 

Means     for     cooling .     (P)  Thermic    Plating 

Process   Co.,  and  Watkins       629a* 

spraying  process;  The  Schoop .      Arnold  ...      472a 

swarf  and  the  like ;  Furnaces  for  smelting  and  refin- 
ing   .     (P)  Tylor  and   Sons,   and  others       ...      739a 

-tempering    compound.     (P)  Carlson       62a 

thermostatic;     Manufacture     of  .       (P)  General 

Electric    Co.  247a 

waste;  Apparatus  for  recovery  of  .     (P)  Wardle      518a 

white- ;  Determination  of  antimony  in  .     Kaiser      627a 

wire;    Annealing  by   electricity.     (P)  Alexander 

and  others     589a 

wire  and  strip;  Electrolvtic  production  of .     (P) 

Cowper-Coles  ...*       62a 

wires,  filaments,  and  the   like;  Production  of  

(P)  Schaller  234a* 

yarn    and    method   of    treating    same    to    facilitate 

weaving  and  for  other  purposes.     (P)  Underwood        53a 
Metallic  articles;  Cleaning .     (P)   Morey  and  others      660a 

articles ;     Coating     to      prevent      oxidation. 

(P)  Crowe     33a 

articles;     Enamelling    and     furnace    therefor. 

(P)   Dupont 700a 

articles;  Furnaces  for  heating .     (P)   Southorne      739a 

articles;  Hardening,  tempering,  and  oase-hardening 

.     <P)   York  and   Taylor 589a 

articles    having  a    reflecting    surface;   Manufacture 

of  .     (P)  Hancock     129a* 

articles ;    Heat   treatment    of  — — .     (P)    Henderson, 

and    Driver-Harris  Co 552a 

articles ;    Manufacture    of    corrosion-resisting    . 

(P)    Merten    and    Breck  773a 

articles;  Scaling  and  annealing  of .     (P)  Perry, 

and   Metalloids,  Ltd 428a* 

castings;   Plating  .     (P)    Shoemaker         705a 

castings ;      Production      of       bv      spraying. 

(P)  Metallatom  Ges ^ 705a 

compounds    of     hydrazone    dyestuffs ;     Manufacture 

of and  process  of  dyeing  therewith.    (P)  Soc. 

Chem.  Ind.  in  Basle       235a 

objects     containing     fine      pores ;     Increasing     the 

density     of    .     (P)     Berliner     Maschinenbau 

A.-G.   vorin.   Schwart/.kopff      380a 

objects ;    Process  and  apparatus  for  heat   treatment 

of  .     (P)  Napier,  and  Napier  Saw-works,  Inc.      473a 

objects;  Process  of  varnishing  .     (P)   Ruff       ...      383a 

surfaces;  Bronzing  or   colouring  .     (P)    Sestini 

and    Rondelli  706a* 

values ;    Recovering    volatile    in    the    form    of 

metallic  oxides  from  molten  slag.     (P)  Witteborg      128a 
Metalliferous   materials;  Utilising    sulphurous  gases   in 

treatment    of   .     (P)    Westby,    and    Western 

Process  Co 550a 

mining   in   the  British  Isles  ;  Incidence  of  taxation, 

on .    Louis       34b 

Metallopyrophosphoric  acids  or  their  salts  associated 
with  boron  compounds  or  containing  boron ; 
Manufacture  of and  application  of  the  pro- 
ducts in  tanning.     (P)  Levin 579a 

Metallurgical  filtration;  Method  of .    (P)  Boeck,  and 

Celite  Products  Co 13a 

furnaces.    See  under  Furnaces. 

operations ;      Apparatus      for      carrying     on     . 

(P)  Boericke  705a 

process.     (P)   Dawson,     and    Dawson    Metallurgical 

Furnace    Co.  706a 

products ;  Dead-roasting  low-grade,  sulphur-bear- 
ing   .     (P)  Buddeus 378a 


Metals;   Acid-resisting  and   articles   made  thereof. 

(P)    Gillespie    and   Sheather 

Action  of  acetylene  on  .    Hodgkinson      

amorphous;    Hypothesis    of    and    equicohesive 

temperatures.    Jeffries     

Annealing     and      apparatus      used     therein. 

(P)    Hilger,  Ltd.,   and   Twyman       

Apparatus         for         electrodeposition        of        • . 

(P)    Leuchter  

Apparatus  for  extracting from  ores.     (P)  Lewis 

and   Wilson 

Apparatus  for  quenching,  hardening,  tempering,  or 

like  heat  treatment  of  .     (P)   Dickson 

Apparatus    for   testing    hardness  of  .     (P)   Reid 

Bros.    (Engineers),    Ltd.,  and  Brown         

Atomising in  a  state  of  fusion.     (P)  Ucar 

bearing-;     Manufacture     of .      (P)      Rice     and 

Brancher        

Case-hair  den  ing  .     (P)    Shimer  

Casting  in  moulds.     (P)   Straus     

Cleaning  .     (P)  Gravell  

Coating  : 

<P)    Allen  

(P)   McCoy,  and  Westinghouse   Electric  and 

Manufacturing    Co 

(P)   Mcilullen,   and   Simmons   Co 

Coating  with  lead.     (P)   Shoemaker       

Coinage  in   war-time 

Crucible  furnaces  for  melting  .     (P)  Aitken   ... 

Depositing      chromium       upon       chemically. 

(P)     Burnett  

Deposition  of  by  electrolysis.     (P)  Bolton  and 

Walker  

Developments    in     production     of    in     British 

Columbia       

Devices  for  pulverisation   of   molten  or  liquid  . 

(P)    Casquel    and    Goupil       

Distilling  ores  and  other  materials  containing  . 

(P)   Jones  and   others     

Distilling  process  for  recovering  from  ores  and 

other    materials.  (PJ    Fulton,    and    Metallurgical 

Laboratories,   Inc.  

Electric  induction  furnaces  for  melting  and  refining 

.     (P)    Foley     

Electrio    welding    or     fusion      deposition     of    . 

(P)  Quaei-Arc  Co.,  and  Cole 

Electrically  fusing  and   depositing  .     (P)   Jones 

Electrochemical  precipitation  of  .      (P)   Holden 

Electrode    used    in    electrolytio     refining     of   . 

(P)  Antisell 

Electrodeposition  of  : 

(P)  Betts  

(P)  Dekker       

(P)  Laist    and  others       

Electrodeposition   of  base  .     (P)   Lockwood 

Electrolytio  determination  of  without  the  U9« 

of  an  external  current.     Francois 

Electrolytic    production  of  .     (P)   Perreur-Lloyd 

and  Bailly     

EHectrolytio     recovery     of      from     solutions. 

(P)    Tainton  

Export  trade  of  Japan   in  

Extracting from  ores  : 

(P)  Biesel         

(P)  Hamilton,    and    Hamilton,    Beauchamp, 

Wood  worth.    Inc.  

(P)  Nitchie,  and  New  Jersey  Zinc  Co. 
Extraction    of  or  of  compounds  thereof    from 

ores.     (P)    Ross  and  Crump 

Extraction  of  pure  from  ores.     (Pj    Clark  and 

others  

Faraday   Society    discussion   on  occlusion   of  gases 

by  

ferrous;    Plating  with  tin.     (P)    Watkins,  and 

Metals    Plating  Co 

float-;  Recovery  of  from  water  containing  them. 

(P)    Reed       

Flux  for  brazing  : 

(P)  Figgins  and   Nathan 

(P)  Nathan       

Furnaces   for    annealing,   hardening,  or    heat   treat- 
ment  of   .     (P)    Small  wood        

Furnaces    for  annealing,  tempering,    or  heat    treat- 
ment of  .(P)  Hoyle  and  Burn 

Furnaces    for   heat  treatment   of  .     (P)    Rogers 

and   Walter 

Gas-fired   furnaces,    oil-fired   furnaces,    and  the  like 

for  heating  and  melting .     (P)    Hall 

Gas-heated  and  similar  furnaces  for  heat  treatment 

of  ■ .     (P)    Inman       

German    requirements    in   the    rarer    

Government    stocks    of   .  

Grain   growth    in  .    Jeffries 

of   group  soluble   in   ammonia ;   Separation  of  . 

Carnot  

Hardness    of  .     Edwards  

Hardness  scale  for  in  energy  units.    Edwards 

and    Willis 

Heat     content-temperature    curves    of     .    Wiist 

and  others 

Heat    treatment    of    .     (P)    Woodward,    Gatty. 

Saunt,   and  Co.,  and  Stott      


378a 
86t 

127a 

242a 

95a 

518a 

660a*" 

285a 
13a* 

590a 
772a 
272a* 
771a 

773a*" 

551a 
590a 
705a 
262b 
518a 

658a 

589a 

319b 

127a 

380a* 

427a 

308a 

96a* 
473a 
589a 

154a 

155a 
550a 
212a 
309a 

784a 

310a* 

156a* 
184b 


427a 
310a 

378a 

551a 

433b 

213a* 

379a 

660a* 
127a 

771a 

589a 

589a 

248a 

518a 
280b 
480b 
589a 

390a 
416b 

703a 

627a 

272a 
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MlUli    nunc 

heavy ;   Demotion  of   by  means  of  wool    fibres 

impregnated  with   zino  sulphide.      Chaniot   and 

Cofe      

Hydrolysis  of  organic  halides,  and  corrosion  of . 

Doughty         

Internal  strains  developed  in  by  rapid  oooling. 

Portevin         

Ludvik  test  for  hardness  of  .    Unwin      

Machine  for  testing  hardness  of  .    (P)  Chatta- 

way      

magnetisable;  Method  and  means  for  indicating  the 

condition     of      during     heat     treatment. 

(P)    Wild   and  Barflcld 153*.  628a 

Manufacture  of   refractory   bricks,    blocks,    tuyeres, 

I'.-r    us.-    iii    furnaces     for    smelting   . 

(P)   Mason  and  Coupcr 

Metal  <-!.'otrodc  use  in  electric-nro  deposition  of . 

(PI    Jones     

Method  of  etching  .    (P)    Jones,  and    Westing- 
house   Electric    and  Manufacturing  Co 

thod  of    hardening   .     (P)    Scholoy       

Miorochcmical  reactions  of  with  rubidium  and 

Mil    ohloridea.    Teruiando 

N'w  thexmo-elfietrifl  effect   in  .    Bcnedioks 

non-ferrous ;  Electric  furnace  as  a  medium  for  heat- 
ing   .    Miller 

non-ferrous ;    Rapid     rccrystallisation    in     deformed 

.     Hanson         

Oeolusion  of  gases  in  .    Porter        

Oxidising  or  volatilising  .     (P)  Mnconochic  and 

Do  Ros •■• 

precious;  Coating  tungsten  or  molvbdenum   nrticles 

with  .     (P)  Fahrenwald     

precious ;   Extraction  of  from   ores   containing 

alkaline-earth  carbonates   etc.     (P)  Eirchen   and 

Bradncr         

precious;    Manufacture   of   alloys    of   tungsten   with 

.     (P)  Fuchs 

Precision  method  for  determination  of  gaees  in . 

Ryder      

Preparing  coatings  of  bismuth  on  .     (P)  Scher- 

mg        

Process  of  purifying  .      (P)   Ladoff,  and   West- 

inghoiua  Eleotric  and  Manufacturing  Co 

Production  of  .      (P)   Boericke         

Production  of  in  electric  furnaces.      (P)  Hum- 
bert        

Production  of  finely-divided  .      (P)   Edison,  and 

Edison  Storage  Battery  Co 

Properties   of  as    affected    by   occluded    gases. 

Johns  

Recovery  of from  alloys.    (P)  Gillis,  and  British 

America  Nickel  Corporation    

ivery  oi  from  ores.     (P)  Wood  

Recovery  of  from  scrap  material.    (P)  Brown  ... 

Hecoverv  of  from  solutions  : 

(P)    Gahl  

Pi  Ges    fur  angew.    Photographic 

Reducing  to  a  finely  divided  state.     (P)  Metals 

Disintegrating  Co.,  and  Hall 185.1,  308a 

Refining  of  .      (P)   Beckett     

refractory:  Method  of  working  .     {P)   Westing- 
house  Lamp  Co 

Relation  between  ball  hardness  and  scleroscope  hard- 

qJ  .     8hore        

Resistance    of    to    penetration    under    impact. 

Kdwnrds  

Resistance  of  ■ •   to   penetration   when   tested    by 

impact.     Edwards  and  Willis  

Separation  of  .     (P)  Pawel  and  others     

Substitutes  for  deficient  in  Germany      

BnlpMdfl  preoipitation  of  group  2a  .*   Shibko  ... 

Supplies    of  .         

System  of  baths  or  tanks  for  treatment  of  by 

neid.       (P)    Thornton      

T-  sting  the  hardness  of  : 

(P)    Boyelle-Morin      76a 

Craggs      7b,  43t 

Testing  of   by   means   of   X-rays.      Janus   and 

Reppschen      472a 

of  third  and   fourth  groups;  Petersen's  method  for 

qualitative  separation  of  .    Bolin  and  Starck      488a 

Talue    of    indentation    method    in   determination    of 

hardness  of  .     Batson         703a 

Variation  of  electric  resistance  during  the  fusion  of 

.     Tsutsumi       771a 

Telocity  of  dissolution  of in  acids.    Centnerszwcr      246a 

white;  Analysis  of .    Drawe 377a 

Metaphosphoric    acid ;     Thermal    dissociation    of    . 

Balnrew  147A 

Hetastannic  acid  and  its  compounds.    Kleinschmidt     ...  654a 

Meteorites;  Nickcliferous  iron  of  .     Prior     435b 

Meters;    Calorimetric   fluid   .     (P)    Guillemin,    and 

Comp.  des   Forges  d'Audincourt  et  Dependences  359a 

for  fluids.  (P)   Thomas         174a 

Methane:  Absorption  of  by  coal.     Katz        567a 

and  air;  Effect  of  temperature  and  pressure  on  the 
limits    of    inflammability    of    mixtures  of  — — . 

Mason  and  W:heeler         115i 

Compressibility  of  .     Burrell  and  Robertson     ...      199a 


75a 
74a 


704a 
703a 


226a 


700a 

474a' 


62a 

61a 


673a 
424a 


32a 


588a 
769a 


426a 
427a 


248a 
427a 
472a 
379a 

62a 

706a 

155a 
704a 
770a 

310a 

379a 
310a 

551a 

379a 


247a 

272a 

586a 

588a 

703a 
705a 
226b 
517a 
97k 

95a* 


(P)  Badisohe  Anilin  und  Soda 
and 


Methane — conf. 
Preparation  of 
Fabrik 

Separation  of from  natural  gas.    (P)  Lacy 

Roessler  and   Hasslachcr  Chemioal  Co 

Synthetio  production  of .    (P)  Dutt  and  Dutt  ... 

7-Mcthoxy-2.4-diphenyl-1.4-benzopyrnnol ;    Preparation    of 

.     Robinson  and  Turner     

3-Mcthoiy-4-h.vdroxyiilieiivKtli.vl    methyl    ketone;      Pre- 
paration of  .      (P-)    Nomura      

7-Methoxy-2-phen.vl-1.4-benzopyrnnol ;       Preparation       of 

.    Robinson  and  Turner     

Methyl  acetate ;  Manufacture  of  .      (P)  Helbronner 

and    Criquebeuf      

Methyl     acetylsalicylate ;     Preparation     of    .      (P) 

Thorp  

Methyl  alcohol ;  Detection  of in  alcoholic  beverages 

Takahashi  and  others     

Determination   of  acetone    in  .      Field      '. 

Determination   of   in    mixtures  of   methyl    and 

ethyl  alcohols.    Toplis     

formaldehyde,    and    water;      Graphic     method     for 

analysis  of  mixtures  of  .     Gradenwitz 

Formation  of by  various  yeasts.    Takahashi  and 

others  

Inhibitory     effects     of     water     on     interaction     of 

nluminium  and  .    Seligman  and  Williams    ... 

poisoning.      Gettler  and    St.   George      

Production  of  from  formates.      Hofmann   and 

Schibsted        

Purification  of  crude  .      (P)   Crawford     ...        '.'.'. 

Rectification  of  .     (P)  Barlet  et  Fils  et  Cie.     ... 

Restrictions    on    use    of   

Toxicity  of  in  relation  to  its  industrial  uses      26t, 

Use  of  undenatured  for  industrial  purposes     ... 

Methylamine ,  Preparation  of  .     Jones  and  Wheatlcy 

Methylaniline ;    Preparation   of  mono-  and   di-  by 

catalysis.     Mailhe  and  De  Godon     

Separation  of  mono from  aniline.     Price 

Methyl    n-elajostenrate ;     Transformation     of    into 

methyl  /8-ela»ostearate.     Morrell         

Methylene  Blue.     See  under  Thiazino  dyestuffs. 

Mcthylformanilide  derivatives;  Manufacture  of .    (P) 

Levinstein  and  Morgan 

1.2.4-Methylhydroxyisopropylbenzene.       See   Carvacrol. 
Methylisopelletierine;  Resolution  of 
antipodes.    Hess  and  Eichel 


362a 

570a 
457a 

763a 

389a 

763a 

283a» 

223a 

69a 

530a 

711a 
392a 


159t 
318a 

782a 
107a 
319a» 
257  R 
31 R 
180it 

716a 

234a 
84i 

181t 


5a 


into  its  optioal 


Methyl    3-methoxy-4-hydroxyphenyIethyl     ketone ;     Pre- 
paration of  .      (P)    Nomura      

1-Metli.yltetrahydropyridinecnrboxvlic    acids;     Synthesis 

of .    Hess  and  Leibbrandt 

Methyltoluidincs  ;   Preparation  of  the  by  catalysis 

Mailhe  and  De  Godon     •.., 

3-MethyIxanthine;  Use  of for  destruction  of  vermin, 

e.g.,  rats,  mice,  etc    (P)  Bayer  und  Co 

Mexico ;   Commercial  museum   for  

Manganese   ore    in   \,\ 

Mineral   production   of  in   1917      ...        ..'.        ..'. 

New  source    of   alcohol  in  '.' 

Tariff  alterations         185r,    211b,  368e 

Trade  of in  1917 ...  . 

Zinc  manufacture  in  

Mica  control  order,  1918 

industry    of    Argentina ;    Development   of   — —       '.'.', 

in  United  States  in  1917     

Micro-analysis;   Quantitative  .     Reichard       

Mioro-organisms;      Correlation    between    production    of 
carbon  dioxide  and  accumulation  of  ammonia  by 

in   soils.      Neller      

Effect  of  ether  on .    Corbitt      .'.        ,". 

found    in    biological    products ;    Effects    of    certain 

substances   on  .      Neill      

Oxidation  of  sulphur  by  in  its  relation  to  avail- 
ability of   phosphates.      McLean      

Use    of    to    determine    preservative    value    of 

6pices.     Bachmann  

Use   of   in    preparation   of   porous    masses    and 

objects.     (P)  N.T.  Nederlandsche  Gist  en  Spirit- 

usfabr.,  and  Monkhorst  

Microscopic  field;   New  method  of   illuminating  a  

Silverman      

qualitative  chemical  analysis;   Use  of  textile  fibres 

'a  .     Chamot  and  Cole     2iA 

Microscopy;  Use  of  alcohols  in  .     Garnett     

Military    servioe;   Students   of   chemistry   and  .     ... 

Milk;  Additive  factors  for  calculating  fat  in  from 

the  specific  gravity  and  total  solids.     Harris  ... 

Apparatus  for  evaporating  .      (P)   Mason 

Apparatus    for    treating    .      (P)    Campbell,   and 

Borden's  Condensed  Milk  Co 

Artificial    colouring  matter  in  .     Cox 

artificial  Manufacture  of from  soya  beans,  and 

complete      utilisation     of      bv-products.        (P) 

Melhuish        

artificial;  New  


559a 

389a 

559a 

234a 

604a 
184a 
458a 
418e 
282n 
384n 
399b 

58b 
157R 
418n 
437n 

40a 

435a 
714a 

714a 

521a 

190a 

373a 

201b 

75a 
224  a 
245k 

437a 
191a 

164  i 
319a 


669a 
246k 
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Milk — cont. 

butyrometers ;      Graduation      and      calibration      of 

Gerber  new  .    Day  and  Grimes 111h, 

centrifugal ;   Lubrication  of  .     (P)   Holte,  and 

Aktieselskapet   Separator         

Changes    caused    by    bacteria    in    nitrogenous    con- 
stituents  of  .     Supplee      

Cholesterol   in   .     Denis   and    Minot  

Colorimetric     determination     of     lactose     in     . 

Pacini  and    Russell         

condensed ;    Determination    of   the    aoidity   of . 

Dugardin       

condensed  ;    Determination  of    fat  in  .     Biester- 

feld   and    Evenson  

Condensing  and   reducing    it   to   powder.      (P) 

Merrell-Soule    Co.  

Conditions    affecting    accuracy    in   the    Gerber    test 

for  .     Day    and  Grimes 

Correlation    between     percentage    of    fat     in     cows' 

and   the   yield.     Roberts  

cows' ;    Adenine    and     guanine    in    .      Voegtlin 

and    Sherwin  

3ows' ;   Proteins    of  .     Osborne  and  others 

desiccated    skim ;    Comparison     of      proximate     and 

mineral  composition  of with  that  of  normal 

cows'    milk.      Harding    and    Ringstrom 

Detection   of   in    pastry.     Grossfeld       

Detection  of  sucrose  in  .     Elsdon 

Determination     of     ohlorine     in   .        Sirot    and 

Joret     

Determination  of  cow   manure    in   .     Taylor    ... 

Determination   of  fat  and  casein  in  .     Ratio  of 

ca6ein     to     fat     as     a     criterion    of    skimming. 

Repiton  

Determination  of  lactose  in  .     Folin  and  Denis 

Dried 

dried ;    Inquiry    as    to   with    special   reference 

to   its   use  in   infant   feeding.     Coutts      

dried;  Investigations  bearing  on  the  nutritive  value 

of  .     Winfield  

dried;    Production    of   ■ .      (P)    Butler       

dried;  Production  of  in  New  Zealand 

Drying    .      (P)  Campbell,    and     Borden's      Con- 
densed   Milk    Co 

Effect    of    heat    on     citrio     acid     content     of    . 

Sommer    and    Hart  

Emulsifying    apparatus   for  .        (P)    Davis   and 

Rothschild     

Enzymes    of  — — .     Thatcher  and   Dahlberg 

-fat;  Influence  of    palm-kernel  cake    upon  the  com- 

position  of  .     Crowther  and  Woodhouse 

-food  product;  Manufacture  of  .     (P)  Grelck   ... 

Formula    for   calculation    of  added    water    in   . 

Harris  

frozen  ;  Transport  of  . 

human;    Casein    of   .      Bosworth   and   Giblin    ... 

Influence  of  paraffin  on   the  Gerber  method  for  the 

determination    of   fat    in   .     Reiss      

Isolation    of    citric   acid    from   .      Sommer    and 

Hart     

-like  food  for   agricultural  stock.     (P)    Melhuish  ... 
Manufacture    of    a    food    product    from    .      (P) 

Turney  669a, 

mares' ;  Analysis  of .    Hildebrandt  ...     _ 

Micro-Dumas"    estimation     of      nitrogen      in     . 

Kraemer         

Modified    for    infants.      (P)    Merrell-Soule    Co. 

New  protein  soluble    in   alcohol,  contained    in   . 

Osborne    and   others        

powder;    Production    of    .      (P)    Butler 

powders ;  Determination  of  fat  in .     Biesterfeld 

and    Evenson  

powders :    Examination    of  at    the   Government 

laboratory.     Cobbie         

Preservation    of  by    heat      

Proepss  of  treating  .     (P)^  Nielsen 

product;    Manufacture   of   a    desiccated   . 

Campbell         

Reductase  test  for .      Amp 

Refraction   of .     Pritzker        

Refractometric    determination    of    lactose    in 

Panchaud    and    Auerhach 
samples;    Table   for  sorting  — 
-serum  powder:  Manufacture  of  — 

and    Boston    Floating  Hospital 

skimmed:    Dietetic    value    of    

Bour :  Free  lactic  acid  in .    Van  Slyke  and  Baker 

as   source    of  water-soluble  vitamine.     Osborne   and 

others  

Soya  bean  

Sterilisation  of  : 

(P>  Laessig       

(P)  Leenrnte  

(P)  Lobeek 
-sterilising   apparatus 
-su?ar.     See   T netoqe. 
Tempera  ture-eban 'ring 

.     (P)  Davis     

Use    of    dinncnvlnmine-sulphuric     acid     for    colon 

metric  determination  of   nitrates  in  ■ 

manq  ...  ..-  

Vegetable  .      (P)    Burdick   and    others 


669a 
(P) 


Harris      

(P)  Bosworth, 


(P)    Rogers      

apparatus     for    pasteurising 

olori- 
Till- 


278a 

165a' 

667a 
746a 

525a 

278a 

104a 

71a 

437a 

602a 

13<1a 
134a 


319a 
712a 
558a 

391a 
668a 


104a 
278a 

454b 


278a 
602a 
419  a 

164a 

602a 

602a 
36a 

37a 
603a 

712a 
366b 
525a 


602a 
483a" 

713a* 
104a 

526a 
37a 

220a 
602a 

104a 

278a 
454b 
669a 

603a' 

69  a 

780a 

780a 
780a 

71a 
321k 
526a 

525a 
246k 

347a 
713.4 
669  \ 
781a* 


163a 
603a 


Mill  scale ;  Melting  and  deoxidising .     (P)  Rollason 

Millet;  Black  as  source  of  fibre  and   alcohol 

as   malt    adjunct.    Raux        

Use  of  in  the  cellulose  industry.    Haas 

Milling  gold  and  silver  ores  in  cyanide  solution.     Allen 
products ;   Polarimetric   determination    of   starch   in 

.    Hals  and   Heggenhougen         

products ;    Process    for    treating   .      (P)    N.    V. 

Industrieele  Maatschappij  voor.    Noury  and  Van 

der   Lande     

Mine  air;   Determination  of    injurious   dust  in  by 

the   Kotze   konimeter.      Innes  

fire ;    Analysis    of    air   from   a   .     Blakeley   and 

Geist     

Mineral  oils.     See  under  Oils,   Hydrocarbon. 

produots ;   Apparatus  for  treating .      (P)   Leyes 

substances;   Process   and   apparatus    for  pulverising 

and  treating    .      (P)    Willoughby       

waters.     See  under  latere. 

wool ;  Manufacture  of  .     (P)   Fay 

Mineral  Resources  Bureau;  Imperial 

Mineralogical    Society        

Mineralogyj  The  old  and  new .    Miers 

Minerals ;    Approximate    determination    of    in    ore 

concentrates.     Thomas  and  Apgar 

Hydrothermal     formation     of Muller     and 

Kbnigsberger  

Machines  for  grinding  .     (P)   Broadley 

Mines ;    Determination  of  incombustible  matter    in   coal 

and  rock  dust  mixtures  in  .     Fieldner  and 

others  

Mining,  metalliferous ;  Incidence  of  taxation  on  in 

the   British   Isles.      Louis        

Ministry  of  Munitions  Bill        

Mint;   Japanese   black  

Mirrors ;    Manufacture  of  metal  .     {P)   Hanoock   ... 

Production  of  photographic  pictures  on  silver  . 

(P)    Riedler  

Hisgrunus  anguillicaudatus ;     Fatty     oil     from     . 

Tsujimoto      

Mixers.     (P)    British  Dyes,  Ltd  ,    and  others      

Continuous  .     (P)  Headley  and  others     

and  dryers.     (P)  Rnggles     

Mixing    apparatus;    Chemical  .         (Pj    Milson  and 

Burns •■• 

ooloure,     chemicals,    drugs,     ores,     and      the     like ; 
Means    for    covering    in    and    discharging    mills 

for  .     (P)   Breakell 

concrete  and  the  like;  Machine  for  .     (P)  Ran- 

some  Concrete   Machinery   Co..   and  Ransome  ... 

and   cooling   machine.     (I')    Connolly    ... 

dry   lime  with   liquids ;   Process   and   apparatus   for 

.     (P)  Adams  and  Egge 

finely-divided  material  and  air;  Apparatus  for  . 

(P)  Kinvon  and  others 

gases   and  liquids.     (P)  Bruman 

machine : 

(P)   Morse  and  Parry         

(P)   Nielsen       

mechanism    for  extrnctor-vats   etc.        (P)    Howard, 

and   Diamond   Match   Co.  

plastic  substances ;    Jacketed   troughs   for  machines 

for and  for  like  purposes.    (P)  Pointon,  and 

Perkins    Engineers,    Ltd.  

powdered   fuel  and   air;    Apparatus  for  .       (P) 

Powdered  Coal  Engineering  and  Equipment  Co. 

Moisture ;  Means  for  detecting  or  measuring  .     (Pi 

Parsons  and   Law  

Molasses ;    Alcohol    from    waste   in   the    Philippine 

Islands.    Brill  and  Thurlow     

Analysis  of  .     Walker     

Determination  of  dry  substance  and  sucrose  in  cane 

Steuerwald  

Determination  of  eucrose  in   cane  : 

Van  der  Linden         

Walker     .... 

Determination  of  water  in  by  the   distillation 

method.      Van  der  Linden  and  others 

Geerligs'  theory  of  the  formation  of  .     Prinsen 

Geerligs  ;•■ 

Gravimetrio    determination    of    reducing    sugars    in 

.    Norris  and  Brodie  

Manufacture  of  alcohol  from  .     (P)  Hughes     ... 

Manufacture  of  decolorising  agents  from  .     (P) 

Lyon   and   Peck      

Manufacture  of  spirit  from  .     Gallc         

Manufacture  of  white  sugar  and  .     Haddon     ... 

Neutral  and  acid  polarisation  of  vinasses  from  beet- 
root   Pellet 

Polarisation    of    acidified     solutions    of    beet     . 

Andrlik  

Precipitation    of     sucrose    from     exhausted   by 

acetic  acid.     Prinsen  Geerligs  

Preparation,    properties,   and   determination   of    un- 

fermentable  sugars  (glutose)  of  cane .   Muller 

Recovery  of  sugar  from  .     (P)  Tiemann 

Spirit   from 

Water  content  of  true  final  .       Prinsen  Geerligs 


FAOB 

307a 
322b 
317a 
366a 
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71a. 
348a 
498a. 
498a 

46a 

244  a. 
321k 
435k 
216b 

424a 

621a 
453a 

567a 

34b 
440b 
396b 
129a' 

351a 

63a 

495a 

2a 

565a 

565a 


151a 
141a 

537a 

292a 
453a 

497a 
678a 

261a 

498a* 

3a 

720a 

318a 
255a 


161a 
385a 

218a 

316a 

386a 
102a 

133a 
481a 
217a 

345a 

385a 

316a 

556a 

255a* 
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(Pj  Freeman 


faqs 

2a 

319b 

11r 

llu 

425a 

436b 

435k 


Btrebinger 
at     ooppsx 


427a 
12  1r 
379a 
262b 
178b 

446a 
561a 
625a 

488a 


Molten  materials ;  Pulverising  - 

Molybdenite  deposit  in   Victoria  

aepositt  in  Mauitoha 

Discovery  of  in  New  South  Walo*  

Identification  of  .      Kucha      

mining    in    Norway      

from  Quebec        

Molybdenum  article*;  Coating with  precious  metals. 

(1*)  Fnhrenwald      

in  Canada  *•*        ••• 

Ung  or  Joining  articles  of  .     (P)  tahrenwnld 

dtposit  in    Norway ;   New  

deposits  in  Peru  

Determination  of  : 

Binder      

Wolf  

Determination  of ns  lend  molybdatc 

Determination     of     in     presence 

Hoepfner    and     Binder 

Method  of  working  .      <P)    Westinghouse   Lump 

Co 272a 

in  Norway.     Woakes 54».  93a 

ores  and  concentrates;  Assay  of  .     Ma  bee  ...      307a 

Reooverv    of    as    ammonium    iuolybdate     from 

residues.       Malownn        673a 

in    South    China  154b 

within  the   Knipire.     Johnstone     448n 

workB  in   Norway         437b 

Molybdenum    compound;     Ilsemnnnito,    a    blue     watcr- 

!.•   occurring  in    Utah.      Yancey  ...      589a 

compounds;   Analysis  of  by  volatilisation  in  ft 

rent  of  carbon  tetrachloride  vapour.  Jannnsi-h 

and   Laubi     732a 

compounds;  Manufacture  of  .     (P)  Westling  and 

otbeM  88a 

compounds;  Separation  of  — -  from  substances.    (P) 

Wattling  and  Anderson  335a# 

disulphidc  ;  Process  for  producing  .    (P)  Johnson        56a 

Monazitc.      Johnstone         373r 

in  Burma  379r 

sand;-  Imports   of  into  United   States 209a 

sand    industry      58k 

sand;    Manufacture   of    compounds   of    cerium-group 

metals    from    .       (P)    Chase,    and    National 

Carbon  Co 767a 

sand ;     Recovery    of    thorium    from    as     pyro- 
phosphate.     (P)    Welsbnch  Co.,   and   Gotta         ...        88a 

Monel  metal.    Arnott  703a 

Mononmmonium   phosphate;   Manufacture  of  .      (P) 

Ihehenbleikner,    and    Southern    Electro-Chemical 

Co 415a 

Monoazo  dyestuffs.      See   under   Azo  dyestuffs. 

Monomethvlaniline ;    Preparation    of by    catalysis. 

Mu'ilho  nnd  De  Godon     234a 

Mononit'robenzoic  acids;   Anodic  formation   of  esters  and 

of    nitrobenzene    and    o-nitrophenol    from    ■ . 

Schall  530a 

Mononitrocymene.      Andrews      486a 

Monosaccharides;    Influence  of  different   compounds   on 

the    destruction    of   by    sodium    hydroxide. 

Waterman       133a,  189a 

Monosilane ;  Action  of  hydrogen  bromide  on .    Stock 

and  Somieski  578a 

Montan  wax.    See  under  Wax. 

Mordanting  action  of    ferrocvanides   and    ferricyanides. 

Clark  86a 

Tegetable   fibres  and   fabrics.      (P)    Calico   Printers' 

Assoc.,  and  Ashton  576a 

Morindone.      Simonsen        685a 

Morocco.     Export    restrictions 270r 

Prohibited    exports        232b,  252R,  444b 

Morphine   alkaloids ;    Constitution  of    .      Kaufmnnn 

and    Durst      165a 

alkaloids  and  diallylbarbituric  acid  ;  Preparation  of 

compounds  of .    (P)  Soc.  Chem.  Ind.  in  Basle      193a 

content  of  opium  ;  Effect  of  heating  on  .    Annett 

and  Singh      315t,  433b 

Determination  of  ■ in  opium.     Hill     441a 

Effect  of  codeine  in   hindering  precipitation  of  

by    ammonia    from   a    solution  of   its   lime  com- 
pound.     Annett  and   Singh      173r,  441a 

Effect  of  concentration  of  on  the  B.P.  method 

of  estimation.     Annett  and  Singh    453n 

Polanmetric     determination     of     in     opium. 

Rakshit  242r.  634a 

Morphol.    See  3.4-Dihydroxyphenanthrene. 

Mortar;   Ancient  and  modern  .     Dibdin         91a 

for  firebricks.     (P)  Cox,  and  General  Reduction  Gas 

and    Bv-Products   Co 183a 

in  Great  Wall  of  China;  Composition  of  .     Witt  209a 

Manufacture  of  .     (P)  Joachim,  and  Murtelwerk 

Joliet  Ges 267a« 

New  insTedients  for .    Kuhl 623a 

Production    of    hydraulic   lime    for   from    pure 

lime  free  from  silica.     (P)  Pralle 337a 

Moss,  reindeer-;  Composition   and    digestibility  of . 

Honcamp  and  Blanck      527a 


page 

Motor  fuel  problem.    Ormaudy 434a 

fuel;   Testing    mid    .standardisation   of  .      Lomax  116a 

fuels;   Method   ot   obtaining  and   light   paraffin 

oils  from  shale.     (P)  Pirani     363a 

fuels;    Relative    efficiencies    of    .       Donuth    and 

Groger            240b 

fuels;  Valuation  of  Moore 681a 

spirit  (consolidation)  and  gas  restriction  order,  1918  39a 

Moulduhlo  composition;  Ceramio  .     (P)  Horn          ...  124a 

Moulded  artiolcs ;  Manufacture  of  : 

(Pj  Charlton    £?a 

(P)   Elliot  and  Ellis-Foster  Co 48a 

Moulding  articles;  Process  of  .     (P)  Buekclnnd,  and 

General    Bakelitc    Co 313a 

Moulds;  Action  of  ozone  on  .     Heise     634a 

Case  of  deterioration  of  raw  sugar  caused  by  . 

Anions             1&0a 

Production     of     carbon     dioxide     by  inoculated 

into  sterile  soil.     Potter  and  Snvder         666a 


Moulds ;    Deterioration    of 
storage.    Mell*>r 


plaster    pottery  during 

73n, 


"  Mountain  plum."    See  "  Sea  plum." 

Mouse   poisons ;   Determination    of   white  phosphorus   in 

.    Mach    and   Lederle  747a 

Mowrah  seed;   Saponins  from  .     Spiegel  and  Meyer      388a 

Mozambique.     Prohibited    exports        83a 

Mucor  Boulard;  Acids  produced  by .    Bettinger  and 

Delavalle         345a 

Influence  of   different   agents  on   saccharifying  and 

fermenting      powers      of    in      distilleries, 

Bettinger       •       219a 

Mucors ;  Manufacture  of  alcohol  from  grain  in  open  vats 
with  the  uso  of  saccharifying  .  (P)  Bou- 
lard                        525a,  601a» 

Slucuna    deer  in  gi  ana    beans;    Composition   of  .       ...  394u 

Muffle-furnaces.     (P)  Stecre        230a 

furnaces;     Gas-fired  .     (P)  Simon-Carves,     Ltd., 

and  Brown     232a 

lehrs.     (P)  Thompson             243a 

Muffles.     (P)   Farquhar  537a 

Gas-heated  .     (P)   Wallwin        141a 

for  zinc  extraction;  Tempering  of .  Miihlhaeuser      471a 

Munitions   plants;   Futuro  use  of  French  36b 

Muntz  metal ;  Thermal  expansion  of  a  and  £  brass 
between  0°  and  600°  O.  in  relation  to  mechanical 
properties    of    heterogeneous    brasses   of    type   of 

.    Merica    and    Schad         126a 

Typical    cases   of   deterioration    of  by   selective 

corrosion.    Rawdon  245a 

Museum,  Commercial  for  Mexico         184b 

Mustard  oil.    See  under  Oils,   Essential. 

Musts;  Rectification  of  fermented  .     (P)  Bnrbet  ct 

Fils   et  Cie  319a* 

Sterilisation  of  .     (P)  Lobeck  669a 


N 


Nagasaki;    Trade  of  ir.  1917         

Naphtha;  Ministry  of  Munitions  order  relating  to  sol- 
vent and  heavy  

solvent-;   Method  of  obtaining  from  coal.     (P) 

Pirani  

solvent- ;    Production    of   toluol    by   cracking  in 

the  presence  of  blue  gas.     Egloff     

Washer-scrubbers  for  extracting  from  coal  gas. 

(P)  Spencer  

Naphthalene ;     Arsenic    derivatives    of .    Boon    and 

Ogilvie  

Determination  of  in  coal  gas.    Colman    

Determination   of  in   pesticides.    Collins 

Determination    of  in    tar    and    tar   oils.     Knub- 

lauch 

Hydrogenated  as  substitute   for  lubricating  oil. 

(P)  Tetralin  Ges.  

Oxidation  of .      (P)   Selden  Co.,  and  Gibbs      ... 

Purity    of    .    Heyl  

recovery  from  coal   gas.    Copp      

salts;    Apparatus    for    extracting  from   coal    tar 

distillates.     (I*)    Brotherton   and   Co.,   and   others 
series ;    Manufacture    of    water-soluble    condensation 

products  of  the for   use  ns   tanning   agents. 

(P)  Badische   Anilin    u.    Soda    Fabrik        

Solidifying  point  of  .    Heyl  

Sublimation    of     .     Taylor        

Substitute  for  lubricating  oil  from  .     (P)  Stern 

Use   of   crude  — —  as    fuel    for    internal    combustion 

engines.     (P)  Willis         


482b 
18n 
363a 
116a 
457* 
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680a 
131b 

458a 
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725a 

406a 


743a 
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331a 
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Naphthene     hydrocarbons  ;    Solubility    of in    liquid 

6ulphur  dioxide.    Moore  and  others  

Naphthenic     acids;      Deodorising .      (P)  Erdbl-Ver- 

wertungs    A.-G 

Preparation  of  technically  pure .     (P)  Bauer    ... 

Naphthol;  Inhibitory  effects  of  water  on  interaction  of 

aluminium  and   a-   and   /3-  .     Seligman   and 

Williams        

/3-Naphthol;    Manufacture   of   sulphur  dyes   from    . 

(P)  Ellis,  and   Ellis-Foster  Co 

o-Napbtholphthalcin ;   Preparation   of  .     Werner     ... 

Naphthol-pitch ;    Use    of  in    preparation    of    benzol 

Tarnishes.     (P)  Lnngguth        

Naphthol-resin  as  shellac  substitute.     (P)  Langguth   ... 
Naptholsulphonio     acids;     Action     of     tetrazodi-o-tolyl- 

methane  chloride  on  .     Stebbins,  jun. 

acids    and   formaldehyde ;   Preparation   of   condensa- 
tion products    (tanning   agents)    from  .     (P) 

Deutsche  Koloniale  Gerb-  u.    Farbstoff-Ges. 

fl-Naphthylainine;     Sulphonation    of •      Green    and 

Vakil 

Naphthylamine  Claret.    See  nndcr  Azo  dyestuffs. 
Nuphthvlaminesulphonic    acids ;    Action    of    tetrazodi-o- 

"tolylmethane    chloride    on   .    Stebbins,    jun. 

/3-Naphthvl    benzoate ;    Process    of    making  .       (P) 

Bficberger,     and     Anthony-Hammond     Chemical 

Works  

(3-Naphthylthiosulphoxylic  acid,  a  new  type  of  organic 

sulphur  compound ;  Preparation  of  salts  of  . 

Whit*  

Natal;  Chemical  industries  in 

Industrial  developments  in  

National  Association  of  Industrial  Chemists         69b,  88r, 

National  factories     

National  industrial  council  for  the  chemical  industry  ... 

National  Union   of  Scientific  Workers         

Campbell        

Nebraska  potash  industry.    Thum      

Nematode;  Root  ,  and  its  control.    Duruz     

Neosalvarsan  ;  Maximum  prices  for  

Nephelometric     values     of    cholesterol    and    the    higher 

fatty  acids.     Csonka 

Nephelometry ;    Technical    applications   of   .    Kober 

Nessler  solution ;  Utilisation  of  waste  .    Clifford  132n, 

Netherlands;  Beet-sugar  industry  of  .  

Coal  and  lignite  production  in 

Coal  supplies  of •■■        •■■        •■■ 

Exemption   from   duty  in  of  salt   for  manufac- 
ture  of  briquettes           

Exports  to  .  ■        
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poration   

Utilisation  of  certain  in  manufacture  of  arti- 
ficial butter  or  the  like.  (P)  De  Bruyn,  Ltd., 
and   De  Bruyn        

Nux   vomica   and   its  preparations;   Variations  in  . 

Schaefer  


160a 

16a 

20b 

26?b 

436b 

443b 

184b 

310b 

269b 

234b 

207b 

436a 

34b,  93a 

437b 

184r 

26?b 

21b,  43b,  83b,  121b 

418b 

349b 

26?b 

8lB 

247b 


10a 
277a 
242r,  441a 


277a 
277a 


715a 
107a 

387a 
198b 
526a 

647a 
14a 

105a 

714a 


Oak  tanning  extract ;  Manufacture  of in  Holland  ...       459b 

"  Oakole  "    a    new    fuel    from    garbage;    Manufacture 

of   11* 

Oats;  Action  of  various  fertilisers,  especially  manganese 

sulphate,  on   growth   of  .     Hiltner  and  Korff      159a 

Effect   of   fertilisers  on   the   protein    content   of  . 

Thatche-  and   Amy        275a 


PA&fi 

Obituary : 

Bendix,  D.  0 272b 

Chapman,    S 143b 

Cresswell,    C.    G 143b 

Dvson,  C.  E 35?b 

Harrison,  E.  F.            446b 

Henderson,    N.    M.       &b 

Lovibond,  J.  W 256b 

Lovibond,   T.    W 256b 

Main,    W.              466r 

Pedler,  A.            235b 

Remington,  J.  P 71a 

Salamon,  A.  G.             1&3R 

Senier,    A 292b 

Streatfeild,   F.    W 143b 

Tvrer,  T 91b 

Woodcock,  R.  C Mb 

Oceanic    salts ;    Complete    review    of    solutions   of   . 

Janecke  148a,  465a 

Oeimum  basilicum;  Essential  oil  of 604a 

Ocimum  grutissimum;  Essential  oil  of .           604a 

Octoiodofluorescein  and  some  of  its  derivatives.     Pratt 

and  Coleman            120a 

Odorous    substances;     Spontaneous     transformation      of 

solutions  of  to  a  colloidal  state  by  exposure 

to  ultra-violet  light.     Zwaardemaker  and  Hoge- 

wind      783a 

OSnanthol ;  Reduction  of  to  heptoic  alcohol.    Levene 

and  Taylor 606a 

Oidtum  lactis ;  Relation  of  to  the  keeping  qualities 

of  butter.     Combs  and  Eckles            668a 

Oil  from  alum  schist  in  Sweden         437b 

-bearing  products;  Grating,  defibrating,  or  pulping 

machines    for   .       (P)    Reeves      98a 

-cakes ;    Comparative    keeping     qualities    of     palm- 
kernel,  coconut,  ground-nut  (arachis),  and  other 

.    "Godden         37a 

-cakes;  Manufacture  of   foodstuffs   from  ■ .       (P) 

Bollmann        347a 

coke ;  Deleterious  effect  of  using  saline in  manu- 
facture of  carbon  electrodes.      Scragg     123r 

and    colour    industry ;    Need    of    standardisation    of 
methods    of    testing    intermediate    and    finished 

products  of  the  .     Perkin            416e 

Crude  .     See  under  Oils,  Hydrocarbon. 

Determination  of in  seeds.    Gray    430a 

-expressing  presses  and   analogous  apparatus;  Press 

plates  for .     (P)  French 313a* 

-extracting   apparatus  for  use  with  compressed  air. 

(P)    Smethurst         113a 

-fired    furnaces    for    heating    and    melting    metals. 

(P)  Hall        248a 

fuel-;  Appointment  of  committees  on  production  of 

from  home  sources            -.         158n 

fuel  in  India 263b 

fuel-;  Prodsctiou  of  in  the  United  Kingdom  ...  301b 

fuel- ;    Report  of   committee   on   production   of   ■ 

from  home  sources            325b 

fuel-;  Supplies  of  97  b,  225b 

-gas.    See  under  Gas. 

industry  at  Marseilles            380a 

industry;  A  new  British  .     Craig  and  others    93b,  175a 

industry  of   Russia ...        254b 

pastes ;   Manufacture   of  from   wet   precipitated 

pigments  and  separation  of  free  water  therefrom. 

(P)  Rogers 742a 

pitch.      Mansbridge      182t 

press.     (P)   Zumberg  and  Sardin            708a 

Production  of  from  coal  in  the  United  Kingdom  314a 

production   in  the   United   Kingdom      304b 

Recovery  of  from  oil-sands.      (P)    Squires  and 

Squires            363a 

refining  process  ;  The  Trumble    .    Thompson       ...  83a 

Report    of    committee    of    Institution    of    Petroleum 

Technologists  on  production  of  from  cannel 

coal  and  allied  minerals            326b 

residues;  Distillation  of to  produce  lighter  oils. 

(P)    Hall        ...         49a* 

resources  of  Trinidad            115b 

sands;   Recovery   of   oil   from  .          177b 

(P)   Squires    and    Squires           ...            363a 

-seed    industry   of    France      380b 

-seed  industry  of  Rhodesia 224b 

-seeds ;   Production  of  in  Indo-China      247b 

-seeds  from  Sierra  Leone;  New 594a 

-seeds;   Supplies  of  136b 

-seeds,  etc.,  in  Yunnan  Province,  China            343b 

separator      for      refrigerating      apparatus.  (P) 

McClellan      198a 

shales.    See  under  Shales. 

supplies       38b 

substitutes   in   Denmark        475b 

-tester  for  determining  flash-point.      (P)   Tagliabue, 

and  Ta^liflbue  Manufacturing  Co 392a 

-yielding   products;    Supply    of  303b 

Oil   and  Colour  Chemists*   Association  278b,  416b 

Oil-cloth  :   Process  of  recovering  textiles  from .     (P) 

Moness             651a 

Oilizika  oil.    See  Oiticioa  oil  under  Oils,  Fatty. 
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Oil* 


rioi 

Apparatus  for  cleansing  and  filtering-  .      (P) 

Highfield        327a 

Apparatus  for  cooling  wax-bearing for  pressing. 

(P)  Polger,  and  standard  Oil  Co 233* 

Apparatus  for  cracking  .    (F)  Lambert    4a 

Apparatus  for  oraoking  heavy  .     (P)  Jenkins  ...      406** 

Apparatus  for  dehydrating  .     (P)  Pollak  ...      177a 

Apparatus  for  distilling  : 

(P)    Edwards,  and  Tide  Water  Oil  Co.         ...      683a 
(Pi    Boo.   Franoo-Belge  do  Fours  a  Coko     ...      475a 

(P)    Thomas      ...        144a 

Apparatus  for  extracting : 

(P)  Oarnett       553* 

(P)    Wells,   and    Cobwell    Corporation  ...       584a 

Apparatus    for   extracting   from    seeds,    beans, 

nuts,  offal,  or  the  like.     (P)    Winters  774a 

Apparatus    for   extracting  from   seeds   and   liko 

oleaginous  materials.      (P)   Downs  and   Bellwood      214* 

Apparatus  for  extraction  of and  of  gelatin.    (P) 

Bagel  432a* 

Apparatus  for  treating  .      (Pj  Swan,  and  Swan 

Process    Oil   Co 117a,  571a* 

Burners   for   heavy  for   uso   in   furnaces.      (P) 

Steurs  3a 

from  coal-gas;  Extraction  and  fractional  distillation 

of .     (P)  Marbnis  and  Deguide 616a 

Comparison    between    bromidc-bromnte   method     and 
methods    of    Hubl    and    Wijs    for   estimation    of 

fodine   value  of  .      Kelber  and  Rheinheimer        34a 

Control  of  distribution  of  in  the  cotton  textile 

industries      362r 

Conversion  of into  dry  products.    (PJ  Marous  ...      360* 

Cracking   heavy  .      (Pi    Jenkins         406a* 

Distillation  of .    (P)  Thomas 144a 

Distillation   of   heavy   to  produce   lighter  oils. 

(P>   Hall         49a» 

drilling;    Examination    of   and    of    their    sub- 
stitutes.    Marcusson        725a 

drying.  Manufacture  of  from  mineral  oils.     (P) 

Thiele.  and  Cudahy  Refining  Co 188a 

drying;  Manufacture  of  from  mineral  oils.     (P) 

Dyer 25U 

edible ;      Imparting     a      definite     flavour     to     . 

(P)    De   Bruyn.  Ltd.,   and   De  Bruyn       713a 

edible:   Treatment  of  and  production  of  butter 

substitutes.     (P)  Townsend       558a 

Eliminating  sulphur  from  .     (P)    Evans 234a* 

Extracting  pnraffin  from  .     (P)  Husscy 683a 

Rxtraotkui    of    .     (P)    Wells,    and    Cobwell   Cor- 

■  >n  519a 

Extraction  ot  from  bono  charcoal  or  other  sub- 
stances.    (P)   MacGregor.   and  Scott  and  Son  ...      662a 

Extraction  of from  resinous  woods.     (P)  Ogilvy      433a 

Extraction  of- from  vegetable  fruits.     (P)  Groen- 

halgh   and  Gavin 741a 

Extraction  of  from  wood.     (P)  Teeple 131a 

and   Fats;   Department   of  440r 

and    FaN    *R« ratrfotioa)   Order,    1918       .  .         .'..         ...       139n 
fuel- ;  Treatment  of  heavy  preparatory  to  burn- 
ing.     (P)    Westwood       727a 

Fuel  from  vertical  retort©  by   oarbonisation  of 

cannel  and  coal.     West 291* 

and  gases;    Separation   of  .     (P)  Jones 2C0* 

Government   control   of  — . — .  183R 

hydrog^nated  ;  Compositions  from  .     (P)  Ellis  ...       774* 

hydrngenated  ;    Products  containing  .     (P)    Ellis       774* 

Hydrogenation  of  ■ 

(P)  Dewnr  and    others       663** 

(P)  Ellis  129*.  129*,  129* 

(P)  Richardson,  and  Swift  and  Co 250* 

fPl  Schwarcman,  and  Kellogg  Products,  Inc.      774* 

(P)  Walker       662* 

Influence     of     carbon     monoxide     on     veloeity     of 

catalytic  hydrogenation   of  .    Maxted         ...        34a 

in   Italy* 385r 

light ;    Absorption    of   from   gases.    Davis   and 

Davis     645a 

light ;    Application    of    differential    pressure    method 

to    determination    of    benzene    and    total    in 

gases.     Davis  and  others         645a 

light ;    Preflsare-stfl]    for   producing    from   gas 

oils.     (P)   furran 200* 

licht ;  Recovery  of  from  coke-oven  gas.    Wright         2a 

light:  Recovery  of  from  gas.     (P)  Parker,  and 

Bemet-Bolvay  Co.  177a 

Lubricating   — — .     See    muter    Lubricating. 

Magnetic     separator     for    .     (P)    Hadley,     and 

General   Electric   Co 360a 

Manufacture    of    a    catalvst-concentrate    for   hydro- 

cenntion   of  .     fP)    Ellis     ..."        129* 

Manufacture  of  catalysts  for  hydrogenation  of  — — -: 

(V)  Dewnr  and  others       5?0a* 

(Pi     Ellis  129a.  129*.  1°°\ 

(V)  Kimura       594a 

MM  Rtohardson,  and  Swift  And  Co 250* 

Manufacture  of   catalvKB  for  hydroq-enntion   of   

from      metal      salts.     (P)      Bremen-Besigheimer 

Oclfnbriken  475* 

Manufacture      of      meta'lic      catalysts      for     hydro- 

penntion   of  -.     (P)    Richardson 250* 

Manufacture  of  volatile  .     (P)   Do  Damrderrp  ...       570* 

motor      fuel:     Production     of     by     distilling 

petroleum.     (P)  Forward  617* 


Oils— cont. 

Nephelometric  estimation  of  .     Kobcr      

Obtaining from  bituminous  Bhnles.     (P)  Simpson 

and  Simpson      50a 

Ooourrenoe  of  oarotin  in.  .    Gill       ...      633a 

Optical  dispersion  of  from  an  analytical  point 

of  view.     Fryer  and   Weston 242n,  629* 

Paat   as    a    source   of .      Haanel      

Percolators  for  use   in  extracting  by  solvents. 

(P)    Bart  It*  tt   and   Snow   Co 

Process  for  cleaning  filters  in  the  purification  of 
.    (P)   Woostar         

Process  for   expressing  .     (P)    French       

Process    of    obtaining   .     (P)    Stewart,    and    Du 

Pont    do    Nemours  and   Co 

Process    for    obtaining    from    seeds  and    nute. 

(P)   Loom  is,  and  Burdctt  Ijoomig  Corporation  ... 

Process  of   saturating  .     (P)  McAfee,  and   Gulf 

Kenning  Co 

Process    for    transforming    into    lighter    oils. 

(P)   Whentcroft      

Process    for    treating    .     (P)     Swan,    and    Swan 

Process  Oil  Co 117*.  571** 

Production  of  for  different  purposes  from  sharp, 

middle,  creosote,  or  similar  oils.     (P)  Martin  ... 

Production  of  from  mineral  sources.     Perkin  ... 

Purification  of  cracked  .     (P)    Dnnstan 

Purifying  .     (P)  McAfee,  and  Gulf  Refining  Co. 

Reaction  of  aqueous  medium  in  enzymic  hydrolysis 
of .    Tanaka     

Recovering    gas    and   from   oil-bearing   strata. 

(P)    Squires    and    Squires        

Recovery  of  neutral  from  "  foots "  or  soap- 
stock.  (P)  Avres,  jun.,  and  Sharpies  Speciality 
Co 

Refining    .     (P)    Morgenstern  

Removing  from  cloths.     (P)    Nagel  and   others 

Requisition  of  supplies  of  by  the  Food  Con- 
troller              

Steaming  .     (P)   Lowenstein 

Still   or  retort  for   cracking   .        (P)    Wellman, 

and    Kansas   City   Gasolene   Co 

Supplies  of in  Germany       

Technology    of    at     the    Imperial    College    of 

Science  

Treating  .     <P)    Ellis,  and  Ellis-Foster  Co. 

Treating  with   liquid  acids.     (P)   Bogaerts 

Valenta   number    ns    a  discriminating   test   for   . 

Fryer  and  Weston 

Oils.  Essential : 

Antiseptic  value  of  some  .    Cnvel 

Artrmi-iti    annua   oil.     Asahinn    and   Yoshitorao 

Asparagus  rprengeri   flower  oil.    Elze 

Citronella  oils.     Furukawa 

Constituents   of  : 

Semmler    and    others        ...        137*.  38P* 

Wnllaoh  and   Standinger 605* 

Wallach   and   Von   Rechenberg  ...        605* 

Wallach    and    other®  ...        605*.  605a,  605a,  605* 

Cotton;  Oil  from  Upland -.    "Viehoever  and  others      4R5a 

Darwinia  fasricvlarta  oil.    Baker  and  Smith 73* 

Darwin i a  grartdiflora  oil.    Baker   and    Smith 

Darwinia   taxi  folia    oil.    Baker  and    Smith    

Determination    of    in    non-alcoholio    flavouring 

extracts.     Boyles 

Determination    or   alcohols   in  .    Cocking 

Eucalyptus   oil    production   in   New    South    Wales   ... 

Eucalyptus  oils;  Use  of  refractometer  in  examina- 
tion   of  .     Smith        _ 

Gum  ammoniac  oil,  and  synthetical  experiments  on 
the  nature  of  it«  constituents.  Semmler  and 
others  

Robert's  phloroglucinol-hydrochlorio  acid  reaction 
for  detection   of  allyl   group   in  .     Furukawa 

Lemongrass     oil ;    Constituents    of     Formosan  . 

Knfiiku  

Mustard   oil;  Iodine  value  of  .     Raynes 

Ocimum    oils   from    the   Seychelles  

Pennyroyal  oil ;  Determination  of  pulegone  and 
other   ketones    in  .    Bennett       

Peppermint    oil ;   Jnpanese .     Walhaum    

Preparation     of    stable    aqueous     solutions    of  . 

(P)    Schiilke    und    Mayr,    and    Kantorowicz 

Rose    oil   industry    in    Bulgaria 459h,  475b 

Samphire     oil     from     different     parts     of     France. 

Del^pine  and    De  Belsuncc       137* 

Spearmint  oil  •  Influence  of  time  of  harvest, 
drying,  and  freezing  of  the  plant  upon  the  yield 

and  odorous  constituents   of  .    Rabak         ...      281* 

Wintergrcen  oil;  Production  of  342R 

Oils.   Fatty: 

"  Aburn-trarei  "    oil.     Nakatogawa  707* 

Acid  oils;  Determination  of  moisture  and  total  fatty 

matter   in  .     Bolton  and  Revis 150r.  3T?A 

Anqder-fieh  liver  oil.     Tsujimoto 63a 

Animal     oils :    Treatment    of  .     (P)     Paul,    jun., 

and     Spalding    By-Products    Co 432* 

Apricot    kernel    oils ;    Mongolian    and    Chinese . 

Ueno     707* 

Basing     shark    liver    oil;    Saturated    hydrocarbons 

in  .     Tsujimoto  98* 

Carp  oil.    Tsujimoto 63* 


76t 


261  t 

129a 

142a* 
432a 

663a* 

14a 

647a* 

3a 


572* 
471u 
727* 
647** 

475a 

49a 


64* 
663** 
237a 

18r 
630a 

3a 
322e 

408b 
49* 
405a 

64a 

388* 
73* 
106* 
716* 


73* 
74* 

530* 
166* 
245a 

272t 


137* 
716a 

74* 
604* 


486* 
349* 


662* 
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Fatty    oil    of    seeds    of 


for 


Isomerio  changes  in  .     Morrell    ... 

Manufacture  of   .     (P)    Dyer  and 


Oil  from 


Daugh- 


Oils,  Fatty — cont. 

Caryodendron    orinocense 

.      Bacharach 

Castor   oil ;    Determination   of   the    purity   of  — 

Chercheffsky  

Frabot  

Castor    oil    industry 

Castor   oil  production  in  Malaga   district     

Castor  oil    used  for  lubricating   aeroplane   motors 

Detection  of  foreign  oils    in  .    Frabot 

Cay-doo  oil.     Heim      

Ohaulmoogra   oil ;    Use    of    as    a   specifio 

leprosy.      Brill   and    Williams         

Cherry-kernel    oil.      Maxwell  

"  Cho-no-fuye  "    liver    oil.      Nakatogawa       

Coconut    oil.      Brill    and   others 

Coconut   oil    in   Dutch    East   Indies       

Coconut  oil ;   Methods   for  production   of  pure   . 

Parker   and   Brill  

Coconut    oil ;    Process   for  extraction  of  .     (P) 

Turner  and    Leighton      34a,  432a* 

Coconut    oil ;    Rancidity    of    Philippine    .     Brill 

and    Parker  

Cocorico    oil.      Pieraerts       

Cottonseed   oil   for  manufacture  of   margarine.    De 

Segundo         

Cottonseed   oil    trade   in   United    States         

Cuoumber;  Oil  from  seeds  of  the  wild  .    Daugh- 
ters        

Curcas   oil;  Industrial  and  economic  use  of  .  ... 

Decoloriser   for   .      (P)    Boeck,    and    Celite   Pro- 
ducts   Co 

Deodorising   .      Schuck  

Dog-fi6h    liver    oil.      Chapman       150R,  312a 

Drying    oil    from    the    chia    plant.      (P)  Lomanitz 

and    Joffe       

Drying    oils ;    Cerium    salts      obtained     from    . 

Morrell  

Drying  oils 
Drying  oils 
Dyer     .. 
Echinocystis  oregaua  seeds 

ters       

Egg  oil ;  Chemical  and  physical   constants  of  . 

Schaffer    and    Meyer  

Fir-seed    oil.     Prescher         

Fish  oils.     Fahrion     

Globe-fish    liver   oil.     Tsujimoto 

from    grain    germs       

Indian    oils;   Hydrolysis  of   certain by   castor 

lipase.     Latwala 

Jessenia  polycarpa   oil.     Bacharach       

Linseed  oil  in  Argentina     

Linseed   oil;    Canadian  for   Australia    

Linseed    oil ;   Comparison   of  lumbang  oil  and   

as    paint   vehicles.     Aguilar 

Linseed   oil   fatty    acids ;    Treatment    of  .      (P) 

Barry,  Ostlere,  and  Shepherd,  and  Barry 

Linseed   oil ;    Oxidation  of    .     Holden   and   Rad- 

_ .    oliffe  172b,  429a 

Linseed  oil;  Supplies  of .  ...  77r,  98b,  116k,  323k 

Loach   oil;    Tsujimoto  

Lumbang    oil;   Comparison  of   linseed   oil   and   

as   paint  vehicles.     Aguilar     

Maize  oil;  Production  of  

Modified   acetic   acid    reagent   for   Yolenta  tests   of 

.     Parkes  

Oiticica   oil,   a   new   drying    oil.    Bolton   and   Rcvis 

Olive  oil;  Stability  of  .     Holland   and  others  ... 

Palm    oil;     Rapid    hydrolysis    of on    keeping 

Balland  

Para  rubber  seed   oil.     Spring    and    Day 

Pentadesma  butyracea  oil    

Piaesava    oil       

Po-Toak  oil  \\\        "'        *" 

Prooess    of     purifying    .       (P)     Schuck,'     and 

Superior   Oil   and    Prooess   Co 

Process   of  refining  saponifiable   .      (P)    Basker- 

ville,    and   Baskerville    Process    Corporation      ... 

Pumpkin    seed  oil;   Manufacture  of  .     Albrecht 

Red    salmon    oil.      Nakatogawa    ... 
Requisition  of    supplies   of  bv   the  Food'    Con- 
troller              

Rice   polishings;    Oil    from   .     Gareili 

Safflower  oil  as   a  drying  oil.     Mann  and  Kanitkar 
Sambucus  racemosa    oils.     Zellner 

Sanga-snnga    oil.      Pieraerts  

Sejen   palm    oil.      Bacharach 

Silt     oil.      Pieraerts  .'" 

Sesame^    oil  reaction;  Modified  .     Weehuizen 

Shark  liver  oil ;   A  highly  unsaturated  hydrocarbon 

in    .      Tsujimoto       

Sperm  oils  used  for  burning-  purposes ;  Charac- 
teristics  of  .      Blakelcy  and    Rcilly   ... 

Sulphonated    oils ;    Analysis    of   .      Schultz 

Sulphonntion    of   .     Radcliffe    and    Mrdofs'ki 

Tacay   oil.      Bacharach  

Tea    oil    from   Hankow         

Tentative  standard  methods  for  sampling  and 
analysis  of  other  than  those  of  the  coco- 
nut,   butter,    and    linseed    groups 


553a 

273a 
474a 
279b 
364b 

98a 
63a 

166a 
214a 
707a 
97a 
510b 

97a 


97a 

741a 


119-1 
82b 


187a 
63a 


630a 
429a 


13a 

130a 
168b 

251a 

187a 

668a 
34a 

630a 
63a 
96e 

194b 
553a 
350b 
81b 

215a 

595a 


63a 

215a 
115b 

214a 
430a 
474a 

774a 
381a 
594a 
594a 
594a 

312a 

64a* 
474a 
707a 

18b 

187a 
194r 
519a 
430a 
553a 
741a 
249a 

312a 

98a 

431a 
157a 
553a 
399i. 


157a 


Oils,   Fatty—  con  t. 

Tomato-seed    oil  

Rabak      

Trout    oil.      Tsujimoto  

Tung   oil;    Thickening   of    .     Morrell      

Turkey    red    oils;    Constitution   of    .     Radoliffe 

and   M'edofski         

Tussah    chrysalis    oil.      Kobayashi  

Uriamo  palm    oil.     Bacharach      

Valenta  number   as  a  discriminating  test   for  . 

Fryer    and     Weston        

Vegetable-oil  industry  in  Japan 287b 

Vegetable  oils;  Apparatus  for  distillation  and  de- 
hydration of  .  (P)  Hammond  and  Richard- 
son  

Vegetable   oils';    Requisition   of   supplies   of   refined 

by    the    Food    Controller  

Vegetable  oils  ;  Supplies  of in  the  United  States 

Vegetable  oils ;  Treatment  of  .     (P)    Paul,  jun., 

and    Spalding    By-Products    Co 

Walnut  oil;  Production  of  

Whale  oil ;    Examination  of    impurities   in   glycerin 

from  with  reference  to  suitability  of  such 

glycerin   for    production   of    dynamite.      Salway 

Correction 
Whale  oil ;  Factors  influencing  the  quality  of  crude 

glycerin    from  when    manufactured  by   the 

Twitchell  process.     Cocks  and  Salway     

Whale  oil;  Production  of  

Oils,  Hydrocarbon  : 

Apparatus   for   treatment  of  .     (P)  Seeger,   and 

New   Process   Oil   Co 

Apparatus    for   vaporising    .     <P)    Forward 

Crude    oil;    Preparing    for    distillation.       (P) 

Jensen  

Crude   oil;    Still    for  .      (P)    Murray       

Gas    oils;     Pressure-still    for     producing    light    oils 

from    .      (P)    Curran  

Manufacture    of    power    gas    and    recovery    of   . 

(P)    Chamier    and    others       

Method  of  decomposing  .     (P)    Adams 

Mineral-oil   industry ;    The    Scottish  

Mineral-oil   production   in    Great   Britain      

Mineral  oils ;  Apparatus  for  distillation  and  de- 
hydration of  — .  (P)  Hammond  and  Richard- 
son        

Mineral  oils ;  Apparatus  for  refining  : 

(P)  Lapp  

(P)  Lorch  and  others         

Mineral     oils ;     Concentration    and    purification    of 

sludge    aoid    from    refining    of  .     (P)  Slater, 

and  Gulf  Refining  Co 

Mineral  oils;  Distillation  of  .     (P)  Neumann  ... 

Mineral  oils  ;  Manufacture  of  drying  oils  from . 

(P)  Dyer        

Mineral    oils ;    Manufacture    of    paint    thinner    from 

.     (P)  Dyer  and   Dyer        

Mineral     oils ;     Modification    of    benzol    method    of 

determining  water  in  .     Fuehs 

Mineral  oils;  Preparation  of  stable  aqueous  solu- 
tions of .     (P)   Schiilke  und  Mayr,  and  Kan- 

torowicz         

Mineral    oils ;    Process    for    treating    fullers'    earth 

and     similar     materials     from   refining    of  . 

(P)  Hustcd,  and  Standard  Oil  Co 

Mineral     oils ;     Purifying  .      (P)  Swan    Process 

Oil   Co 

Mineral     oils;     Refining     apparatus      for .     (P) 

Wellman,  and  Kansas  City  Gasolene  Co.  ...       647A, 

Mineral     oils;     Refining 'by     distillation.       (P) 

Brickman       , 

Mineral    oils;    Sulphur    and    oxygen    compounds    of 

.    Marcusson     * 

Paraffin    oils  ;    Method   of   obtaining and  motor 

fuels    from    shale.     (P)  Pirani  

Process  and  apparatus  for  cracking .    (P)  Nelson 


PASS. 

115B 

70a 

63a 

1811 

157a 
475a 
553a 

64a 
439k 


51a 


18b 
472k 


432a 
155b 


123t 
158r 


126t 
115b 


293a 
200a 

501a 
617a 

200a 

760a 
683a 
467k 
265b 


51a 


457a 
405a 


(P) 
oils. 


Process      of      distilling      and      cracking  ■ 

Swatoa  

Process     for     transforming  into     lighter 

(P)    Wheatcroft      

Process  of  treating  .      (P)   Payne 

Refining  : 

(P)  Knottenbelt         

(P)  Maitland,   and   Sun  Co 

(P)  Nelson       

used    as    insulating   media;    Physical   and   chemical 
properties  of  .    Radcliffe 

Oily    material    containing    unsaturated    bodies;    Hjdro- 

genating  .     (P)  Ittner        .. 

materials  ;    Process    of    purifying  .     (P)  Schuck 

and  Superior  Oil  and  Process  Co.     ... 
materials ;   Process    of   treating preparatory   to 

hydrogenation.     (P)  Ellis 

Oitioica  oil.    See  under  Oils,  Fatty. 

Oleaginous  plants;   Cultivation  of  in  Germany 

Olefine     hydrocarbons ;      Solubility     of  - in     liquid 

sulphur  dioxide.    Moore  and  others 
Olefines  ;  Action  of  concentrated  sulphuric  acid  on  

Brooks  and  Humphrey 

Oleomargarine  ;  Detection  of  added  colour  in .    Lubs 

Oleo-resins.    See  under  Resins. 


363a 
331a 

251a 

261a 

569a 

662a 

233a 

571a* 

647a 

761a 

329a 

363a 

457a 

294a 

3a 
682a 

684a" 

570a 

177* 

109b 
594a 

312a 
34a 

439b 

329a 

361a 
482a 


SUBJECT  INDEX. 


Hi 


»'l' inn.    Ste    Sulphuric   acid,    fuming. 
Olive  oil.     See  under  Oils.   Fatty. 

Oncorhynchu*    nerka:    Fatty  oil  of   : 

Nnkatogawa      707* 

Tsujimoto         63a 

Ontario;   Metal    industry   in   394R 

M  nernl  production  in  ,  1917 224r 

New   chemical   works   in  385r 

Petroleum  In 278b,  319b 

ophiotoxin,    tho    nerve-poison    of    oobra-venom.    Barger       33t 
Opium:    Agreement    for    purchase   of    stocks    of    Indian 

V         — : ...      265B 

Alkaloids    of .    Dott       130a 

alkaloids;      Microeheiuistry      of      some .      Van 

ltallio  and  Van  ToOTenboXg     221.1 

Effect     of     heating  on    its    morphino     content. 

Annctt  and   Singh  315t,  433b 

l>>  termination  of  morphine  m .    Hill        441a 

Influence    of    philanthropy    on    trade    ami    manufac- 
ture, with  speoial  refercnoe  to         .    Dott       ...     392r 

monopoly   in    Mneao     162R 

Polaximetrio     determination    of     morphine    in . 

Kakahit  242B,  634i 

Process    of    making    n    product    derived     from  . 

(P)  Gams,  and  Soo.  Chcm.  Ind.  in  Basic  ...       38a,  283** 

trade  in  China 398b 

wax.    Rakshit     242b,  630a 

Optical     activity;      Researches      in  .     Temperature- 

roti"  -    for   tin1    tartrates    at    low   tern- 

Dentures.     Patterson    and    Moudgill  

dispersion  of  oils  from  an  analytical  point  of  view. 

Fryer    and    Weston  ...     ' 242B 

Optical    Society         

Orange  peel  and  pips;  Composition  of .    Much  and 

Lederle  

Ore    ooncentrntes ;    Approximate    determination    of    the 

minerals  in  .    Thomas  and  Apgar        

concentration  ;  Dry   sizing  ns  a  means  of  preparing 

feed   for  . '  Bland      

flotat  Uan  pine  oil  for  

flotation;   Molecular   physics   of  .     Coghill     and 

Andersoa         

•  flotation;   Progress  of  in  1917.    Megraw 

production  in  Tunisia  

purple-;  Sintering  .     (P)  Gicsecke 

-roaster;  Blast  .    (P)  Dcrn  and  others     


Ores  :  Apparatus  for  concentrating  : 

(P)  Armstrong,  and  Metals  Recovery  Co.     ... 
il'i   Callow,   and    Metals   Recovery   Co. 

(P)  Welsch        

Apparatus    for    concentration    of    crushed  .     (P) 

HeDermott     

Apparatus   for   distilling  .     (Pj  Jones    and    Ful- 
ton         

Apparatus    for    extracting    metals    from .     (I'j 

Lewis  and  Wilson  

Apparatus  for  flotation  of .     (P)  Greennwalt     ... 

Apparatus     for     flotation     separation    of .    (P) 

Spaulding       

Apparatus    for    pulverising    and    treating .     (P) 

Willoughby 

Apparatus  for  reducing : 

(P)  MacDonuld,  and  Claflin.  inn 

P)  Tracy         

Apparatus    for   separating .      (P)    Draper,    and 

Rhonddi  Engineering  and  Mining  Co 

Apparatus      for     separating    dust    from  .      (P) 

Latidien  

Apparatus  for  sulphatising   metalliferous .    (P) 

Westby,  and  Western  Process  Co 

Appnratus*  for  treating  arsenical  .     (P)  Smith  ... 

Apparatus    for    treatment    of  with    aoids.     (P) 

Stegmeyer      

Briquetting    fine    .     (P)  Briick,    Kretschel,     und 

Co 

Buddies  for  concentrating  .     (P)  Richards 

Oalolning   nnd    roasting  by    means   of  exhaust 

from  gns  engines.     (P)  Tissier         

olian    wood   oils    for   flotation    of  .    Gilmorc 

and  Parsons  

Chemicals    used    in    flotation    of   .    Ralston    and 

Tundt  

•Concentrating  —  : 

'     Armstrong,  nnd  Metals  Recovery  Co.     ... 
(P)  Callow,   and   Metals   Recovery   Co.       309a, 

(I'i  Dosenbaoh  248*. 

(P)  Oroch         

(P)  Hall      ...  

(P)  Martin        

(P)  Scott  62a, 

(P)  Scott,  nnd    Minerals    Separation   North 

Amerioan    Corporation  

(P)  Terrv,    jun 

(P)   Welsch        

Concentrating by  flotation  : 

(P)  Grondnl       

(P)  Thomas      

containing    alkaline-earth    carbonates   etc. ;    Extrac- 
tion   of   precious   metals    from .     (P)  Kirchen 

and    Bradner  248a 

Determination  of  sulphur  in .    Hnwley     270a 


434b 

629a 
151R 

105a 

424a 

472a 
298b 

377a 

152a 

301b 

380a' 

128a 

550a 
309a 
155a 

552a* 

519a* 

518a 
128a 

95a 

46a 

427a 
772a 

45a 

495a 

550a 
95a 

427a 

428a 
339a* 

184a 

93a 

12a 

550a 

550a 

550a 

739a 

660a 

156a* 

427a 

705a 
186a 
155A 

212a 
772a 


Ores— con?. 

Distilling  .     (P)  Jones  and  other-  380a 

Distilling  process  for   reooTering   metals   from  . 

(P)  Fulton,  and  Metallurgical  Laboratories,  Inc.      427a 

Dressing  .     (PJ  Mauss     12a 

Effeot  of  addition  agents  in  flotation  of .     Thorn- 
berry  and  Mann     93a,  153a,  658a 

Electrical  reduction  of  .     (P)   Cobb  nnd  others      551a 

Electro-chemical      process     for     treatment    of  . 

(P)  Griffith 

Extracting  metals  from  : 

(P)  Biescl         

(P)  Nitouie,  and  New  Jersey  Zino  Co. 
Extraction  of  metals  or  of  compounds  thereof  from 

.     (P)  Ross  and  Crump     

Extraction  of  metals,  euoh  as  tungsten,   from  . 

(P)  Hamilton,  and  Hamilton,  Beuuohamp,  Wood- 
worth,  lno 

Extraction    of    pure    metals    from .     (P)   Clnrk 

ind  others     

Flotation    of    .      (P)    Colburn   and    Colburn      ... 

Furnace  for  drying,   caloiuing,   nnd  sintering  pow- 
dered   .     (P)  Schumuoher  

F'urnaces   for   calcining   .     (PJ    Squire 

Furnaces    for   rousting  : 

(P)  Harbord     

(PJ  Rowley    and    Morton  

Furnaces    for    treating   .      (P)    Tanzcr    

low-grade;   Use   of   in  Germany 

Machinery    for    crushing,    granulating,   or   reducing 

to  powder  .     (P)  Baxter,    Ltd..   and  Baxter 

Machines    for    concentrating    .      (P)    Vanderlip 

Machines  for   grinding  .     (P)  Broadley 

Machines     for    separating    .       (PJ    Eraser    and 

Chalmers,    nnd    Bullock  

Means    for   covering    in    a^id    discharging   mills    for 

crushing,    grinding,     and    mixing    .  (Pj 

Breakell  

Mill  for  grinding  .     (P)   Janncy 

Mills    for    orushing    and    amalgamating   - — .      (PJ 

Church    and    Dallugge    ...        

Pulverising  and   treating .     (P)   Willoughbv    ... 

Recovery  of  metal  from  .      (PJ   Wood       ...  '     ... 

Recovery    of    values,      e.g.,     vanadium,     from     by- 
products   and    — .       (PJ    Bocricke  

Reduction    of    .      (PJ    Wcstberg   and    Edwin    ... 

Roasting  : 

(P)  Fulton,  and  Metallurgical   Laboratories, 

Inc.  

(PJ  Newman,     and     Metallurgical     Co.     of 

Amerioa  

Roasting  in  shelf-burners.     (P)  Zcllstoff-fabrik 

Waldhof         

Screening  plant  for  .      (P)    Pochin  and  Pochin 

Separating  metals,   e.g.,    load    nnd   zinc,   from  . 

(PJ    Queneau  

Separation  of  mineral  values  from  by  the  flota- 
tion   process.      (PJ    Sundberg  

Separation     cf    mixed    sulphide    by    flotation. 

(PJ    Faul    and    others .*       

silieous;  Treatment  of  .      (PJ    Wigton     

Sintering    : 

(PJ  Gayley       

(P)  Hcilman     

Sintering  fine  .      (PJ   Giesecke        

Subliming  and  sintering   .     (PJ   Kilbourn,   and 

United   States    Smelting,    Refining,   and   Mining 

Co 

Sulphatising   metalliferous   .      (PJ    Westby,   and 

Western    Process   Co 

sulphide;    Separation   of    metallic    .      (P)    Heb- 

bard    and    others  

sulphide;   Separation   of  mixed  .     (P)  Hebbard, 

and      Minerals      Separation      North      American 

Corporation  

sulphide;    Treatment    of    .      (PJ    Cameron    and 

others  

Tables  for    concentrating    ; 

(P)  Baker         

(P)  Trestrail 

Treatment  of  : 

(P)  Cleaves   and   Horton 

(P)  Dwight       

(P)  Lance         

(P)  Vogelsang  

(PJ  Westby,    and    Western    Process    Co.     ... 

Treatment  of in  the  blast-furnace.     (PJ  Basset 

Treatment    of   complex  or   concentrates    there- 
from.    (P)  Laist,  and   Anaconda  Copper  Mining 

Co 

Utilising    sulphurous    gases    in    treatment   of . 

(P)    Westby,   and   Western   Process   Co 

Volatilising  .      (P)   Clawson 
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660a 
310a 


378a 


427a 

551a 
629  a* 

629a 
310a* 

309a 

426a 

94a 

323b 

358a 
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453a 

426a 
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248a 
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427a 
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212a 


550a 
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425b 


Organio  chemical   industry;    The  synthetic  .     Carr 

chemical  reactions;   Apparatus  for  performing  . 

(P)     Avlsworth     and    Savings    Investment    and 

Trnst  Co 528a* 

chemical   reactions ;   Prooess  of  effecting  .     (P) 

Avhsworth,   and    Savings   Investment  and   Trust 

Co 229i 

chemical    reagents ;    Preparation     of    .      Adams 

and    Kamm  636a 
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Organic — cont. 

combinations ;    Producing    liquid    or    soluble     

from   hard  coal  or  the    like.      (P)   Bergius    and 

Billwiller        

compounds ;    Behaviour   of   in    plants.        Cianii- 

cian    and    Ravenna  

compounds;  Toxicity  of  volatile  to  insect  eggs. 

Moore    and     Graham       

halides  ;  Hydrolysis  of  and  corrosion  of  metals. 

Doughty         

halogen    compounds;    Catalytic    reduction    of    . 

Rosenmund    ond    Zetzsche       

matter ;    Determination  of  in  soils  by    loss-on- 

ignition  method.     Rather         

matter ;     Rapid     destruction     of    in     analysis. 

Duret  

reagents;   Supply  of  in  United  States 

substances   containing  nitrogen ;    Rapid   combustion 

of  .     Fisher  and  Wright 

substances ;     Determination    of    sodium    and    potas- 
sium    in    .      Rhue 

substances;    Preserving   .      (P)    Kapadia, 

sulphur  compound ;   Preparation   of  a   new  tvpe   of 

.      White  


(P) 


117a 

745a 

280a 

74a 

442a 

478a 

532a 
320r 


488a 
280a* 

459a 

532a 
225k 


Osmium;    Reaction  of  .     Tschugaeff     

Ostrich  eggs;  Liquid  .         

Ovalbumin ;     Preparation    of    and    its    refractive 

indices    in  solution.     Haas       526a 

Ovaries ;    Manufacture   of   a   physiologically-active    sub- 
stance from  .      (Pj    Frankel  and  Herrmann.      717a 

-Manufacture  of  physiologically-active  substances 
and  new  compounds  containing  nitrogen  from 
.     (P)    Soc.   Chem.   Ind.    in  Basle      222a 

Oven  furnaces.     See   under  Furnaces. 


Ovens ;    Apparatus     for     charging    vertical 

Pieters  

for  baking  carbon  electrodes  and  for  other  pur- 
poses.     (P)    Wehner       

for    baking    earthenware.      (PJ    Litinsky        

chamber-;  Continuously  operated  for  manufac- 
ture of  coke  and   gas.     (P)   Lutz 

chamber- ;  Heating  flues  of  for  producing  gas 

and   coke   or   fuel.      (P)    Simpson 

chamber- ;    Technical    scale    tests    on    efficiency    of 

coal-gas  manufacture  in   Koppers'   .      Bunte 

and     Terres  

Operating with  recovery  of  heat.     (P)  Koppers, 

and    Koppers    Co.  

for  use  in  manufacture  of  tiles,  pottery,  and  other 
ware  and  for  other  purposes.  (P)  Mario w, 
and    Minton,    Hollins,    and    Co 

Overglaze  pottery  colours  at  cone   6-7.     Wilson 

Oxalates;  Detection  of  carbon  dioxide  in  the  analysis 
of    .      Stafford  

Manufacture   of  .      (P)    Lackman 

Recovery    of    from    exhausted    bleaching    and 

washing   baths.      (P)    Reich      

"Volumetric  determination  of  formic  acid  and  form- 
ates in  the  presence  of  .     Tsiropinas 

Cxalio     acid ;    Determination    of    in     beer,    urine, 

eto.     Bau      

Manufacture  of  .     <P)  Thorssell  and  Lunden  ... 

Manufacture  of  by  direct  oxidation    of  alkali 

fusions  of  substances  containing  cellulose.  (P) 
Mensen  

Separation  of from    tartaric    acid.     Bau 

Titration    of    by     the     conductance      method. 

Harned    and   Laird         

Oxalyl    chloride    as    a   reagent    in    organic    chemistry. 

Adams    and    others  221a 

Reaction  of  with  alcohols.     Adams  and  others      221a 

Oxazine  dyestuffs.  Gallocyanine  dyestuffs ;  Manufac- 
ture  of  condensation    products   of  amines    with 

.      (P)    Soc.   of    Chem.    Ind.    in    Basle      407a, 

Oxidases;  Presence  and  functions  of  in  the  sugar- 
cane.     Narain         ...         

Role  of  and  of  iron  in  the  colour  changes  of 

sugar-cane  juice.     Zerban        

with  special  reference  to  their  presence  and  func- 
tion   in   sugar    cane.     Narain         

Oxide,  spent-;  Analysis  of 

Hottenroth   and   others  

spent- ;    Determination    of    sulphur    in    ■ . 

mond  

spent-;    Use   of    as   fertiliser         

Oxides;     Recovering    volatile    nietnllio    values      in 

form    of   metallic from  molten  slag. 

Wittebotrg  

Reduction   of  metallic  : 

tP>  Grondal  

(P)  Hershman,    and    Mineral    Products 
Use  of   sodium    paratungstate   in   the   determination 
of  metallic  from    cyanides.     Kuzirian 
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Oxidising  apparatus.      (P)   Chaplin  and  Brown 614a 

gases ;    Process    and    apparatus    for     .  (P) 

Hechenbleikner,  and   Southern  Electro  Chemical 

C:> 114a. 

hydrocarbons ;     Process     and     apparatus    for  . 

(P)     McElroy,    and    Chemical    Development    Co.      167a 
metals,    such    as    tin    and    zinc.         tP)    Maconochie 

and  De  Ros  426* 

Oximes ;    New  method  of  dehydration   of  by  cata- 
lysis.     Mailhe  and   De   Godon         136a, 

t-Oxycinchonine.      Leger 635* 

Oxygen;   Absorption    of by    coal.     Katz      567a, 

Apparatus   for  separation   of  from   liquid   air. 

(P)    James    and  others  581a 

Determination   of  in   copper.      Oberhoffcr       ...      376a 

Diagram  showing  volume  of dissolved  by  water 

at  different  temperatures  and   pressures.     Coste      170t 
Electrolytic    apparatus  for    generation  of  hydrogen 

and* :     (P)   Levin      381a* 

liquid ;   Spontaneous   explosion  of  wood   charcoal  in 

jaoketed    vessels     for     the     storage     of     . 

Wbhler  690a 

Sale   and   supply   of  17b 

Supply   of  for   technical   purposes    in    Switzer- 
land            475b 

tendering  of  laundry  textile  goods.     Heermann   238a,  576a 

treatment  of  "gassed"  soldiers 156b,  179b,  205b 

Oxylignin.     See  Hydroxylignin. 
Oxylignon.      See    Hydroxy lignon. 

Ozone;    Action  of  on  artificial  culture  media  and 

on  various  bacteria,  yeasts,  and    moulds.   Heise      634a 
Apparatus   for  sterilising  water  by  means   of   — -. 

(P)    Begot,   and    Steynis    Ozone    Co 440a. 

Ozonised    air ;    Treating    grain    with   .      (P)    Moore      528a 

water;    Continuous  sterilisation  and   purification  of 

air  bv  means  of  .      (P)  Wolff 747a 


Pacific   Coast   trees;    Tannin  content  of   .      Benson 

and    Jones  100a 

Packing- house  wastes;   Activated  sludge  and  treatment 

of    .      Pearse  348a. 

Paint;    Colorimetrio    determination    of    cobalt    in    . 

Jones 630a 

compositions.       (P)    Wright  158a* 

Composition  for  removing  .     (P)    McAdam,  and 

Cbadeloid    Chemical    Co.  663a 

Discoloration    of    white    .      Twiss 168b,  179t 

-dissolver.      (P)    Catlett,   and    Schalk   Chemical    Co.      775a 

Emulsion  .      (P)    Illemann  and  Montgomerie  ...      554a 

Manufacture   of  : 

(P)  Peacock  65a 

(P)  Sperr,    jun.,    and    Koppers   Co 663a 

(P)  Tarrant  65a 

Manufacture  of  thinned  .     (P)    Dyer  and  Dyer      251a 

Manufacture  of    titanium    oxide  .     (P)   Barton, 

and    Titanium    Alloy    Manufacturing    Co.  ...      131** 

Protection   of   iron    with    against   atmospheric 

corrosion.      Friend  736a 

Recovering   materials    from    ■ .         (P)     Lostumo 

and  Olander  775* 

Submarine  .     (P)   Tarrant      65a 

thinner;    Manufacture    of    from    mineral    oils. 

(P)    Dyer   and    Dyer      251a 

-vehicles ;    Comparison   of   linseed    and   lumbang   oils 

as  .      Aguilar  215* 

-vehtoles ;   Manufacture   of  .     (P)   Hall 775a 

Palladium    hydrosol ;    Influence    of   hydroxides   of   iron, 

copper,  aDd    zinc  on  catalytio  activity    of  . 

Paal   and   Hnrtmnnn       ...        ...        ...      579* 

hydrosol ;  Influence  of   mercury  and  mercuric  oxide 

on   catalytio    activity  of   .     Paal    and  Hart- 

mann  ...        ...        ...        •■•        -••        ■•■        ••■      560a 

Palladous    nitrate   as    indicator   in   the   iodine  titration 

of    silver   nitrate.      Scheider  352a 

Palm  kernels;  Stocks  of  ...        15b 

leaves;   Manufacture  of  material  for  woven  fabrics 

from  .      (P)  Miyake  686* 

New  species  of  oil  :  Elteis  poissnnnii.    Fauchere      741a 

nuts ;    Utilisation    of in    the    manufacture    of 

artificial   butter    or    the   like.      (P)    De    Bruyn, 

Ltd.,    and    De    Bruyn     105a 

oil.     See  under  Oils,   Fatty. 

-sugar    production    in    Madras       310b 

Palm-kernel  cake;  Comparative  digestibility  of  ex- 
tracted palm-kernel  meal,  nndecorticated  cotton- 
seed  cake,    and Crowther    and    Woodman        37a 

cake ;    Comparative     keeping    qualities    of    and 

other    oil-cakes.      Godden        37* 

cake;    Influence    of   upon    the    composition    of 

milk-fat.      Crowther    and    Woodhouse        37a 

meal;  Comparative  digestibility  of  palm-kernel 
cake,  undecorticated  cottonseed  cake,  and  ex- 
tracted   .     Crowther    and  Woodman 37a 
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l'li  n  a  tun  ;  Mnngancso  ore  in  Colon 

Pancreatic  enzyme*;    Aotion    of  — 
man    and     Noun     


on   casein.     Sher- 


i- 1..  i 
365n 


526a 


Pancreatin;  Determination  of    non-digestible  residue  in 

wheat,      flour,      eta.,      by      mean*      of      . 

Dcvillcrs         319*.  601a 


Paper;  Absorbent  material  sizing  composition  for  . 

(Pj     Flies        

Apparatus   for   colouring   .      IP)    Galloway    and 

Stratton  

Apparatus  for   drying   : 

tP)  I'Vcho         

(P)  Mueller       

Apparatus    for    drying    ooated    .         (P)     Pease, 

and    Pease   Co 

Appuratus    for    making    .       (P)     Schenck,    and 

Great    Northern    Paper    Co 

Apparatus    for  reducing  ootton  stalks  to  pulp  suit- 
able   for    manufacture   of   .      (P)    Irwin    ... 

Apparatus   for  regent-rating  old  .     (£)  Navarro 

aitiole;    Reinforced    .      (PJ    Poetschke 

blue  and  brown    print- ;   Characteristics,   tests,  and 
specifications   of   .      Veitoh   and    others 

-board;  Saturation  of  with  asphalt.     (P)  Cady 

-boards;  Manufacture  of  pulp  for  making  from 

bracken.      (P)    Moore      

Calenders  or   machines   for  imparting  a  linen-fuced 

or  like    finish   to  .      (P)    Grove    Mill    Paper 

Co.,   and   Porritt 

Cementing    material    for   converting    into   fire- 
proof   pasteboard              

dated    .      (P)    Rafsky  297a, 

Coating     .      (P)    Geeell  

Constant  temperature  and    humidity  room  for  test- 
ing   of  .     Veitch   and    Reed      

containing     salicylic    ojr    benzoio    acid ;     Manufac- 
ture of  .     (P)    Elkan   Erben  Ges 

controller;   Appointment  of  .  

Covering  with    metal  foil.      (P)    Tscheike 

Decolorising   waste   .      (P)    Abele 

Determining  the  absorbency  of  .     Reed 

Devioe   for   testing    the    tearing   strength    of   . 

(P)    Wood,   end   Little.   Inc 

itrvmg  coated .     (P)    Pease,   and    Peaae  Co.   ... 

embossing-;    Production   of  ■ .      (P)    Tscheiko    ... 

Ktchable    eon  ted    for    production    of    backings 

or     surfaces    for    printing     illustration©.       (P) 
MUn  

filler;    Manufacture    of   a   liquid  .      (P)    Kohlins 

industry    In    Oao&dfl  :    Expansion    of   

industry ;  Manufacture  of  potash  lye  from  vege- 
table nshes  and  its  application  for  boiling 
straw    in    the  .     Tanaka 

machines;    Fourdrinier  : 

(P)  Alpine        

(P)  Daviee        

(P)  Pope,  and  Great   Northern  Paper  Co.   ... 

makers'    meehnnienl    pulp;     Manufacture    of    . 

(P)    Fennell    and    others  

-making ;    Automatic    stenm    control   mechanism    for 
drying  cylinders   used    in  .     (P)    Stickle    ... 

-making;     Composition      or      pulp      for   .        (P) 

Okazaki  and   Ridings      

-making  machines : 

(P)  Aitken        

(P)  Galipcau   and  Garth 

(P)  Partington  

(P)  Pope,    and    Great    Northern    Paper    Co. 

-making  machines;  Felt-driers  for  .     (P)  Aitken 

(P) 


Heuser 


Sindall 
Oliver 


-making    machines ;     Suction-boxes    of 

Aitken  

-moking   material  •    Rape   straw    as 

and    Blasweiler       

-makintr    Materials    (Home-produced)    Order    No.    2, 

1918     

-making   materials  ;    New   . 

-making  materials ;  Production  of  ■ 
-making ;  Possible  raw  materials  for 
-making;   Removing  esparto    or  the   like    from   sta^ 

tionary    digesters    and    the    like    used    in   

(P)    Wallace    and    others         

-making:   Rice   straw    for 

-making;     Treatment    of    certain    plants     for    

(Pi    Stewart    and   others  

making;  Use  of  sawdust  in .  

Manufacture  of  : 

(P^  Goodenough         

(P)  Millard      

(P)  Pope,     and    Great    Northern     Paper 
Manufacture   of   acid-    and    wpnther-proof  . 


Kupfcrwerk 


Co. 

(V) 


Snddeutsche 


fP>    Lefehvre 
translucent    . 


(P) 


Heddernlieimer 
Knhflwerke 

Manufacture    of    all- wood 

Manufacture    of    reinforced 

Bellan  

Manufacture  of  thrend,  string,  and  cord  from 
strips  of  .  (P)  Soc.  Alsacienne  de  Con- 
structions   Mecanlques  


652a* 

502a 

575a* 
238a 

297a 

503a* 

120a 

462a* 

651a 

237a 

502a 


6b 

502a* 
729a 

85a 

575a 
119b 
179a 
410a 
85a 

651a 
297a 
179a 


687a 
410a 
457b 


53a 

652a 

50?a* 

238a 


178a 

764a 

410a* 

543a 

620a 

764a 

146a 

687a 

574a 

251  r 
379r 
167r 
246b 


264  a 
601a 

409a 
189r 

264  a 

6a 

764a 


764  a 
687a 


146a 


461a* 


Paper— cont. 

Means   for   imparting   surface   finish    to    ■ .      (P) 

Howe,    and    Eastern    Manufacturing  Co 764a 

Printing  .      (P)   Jftger  Ges.,   and   Curl    464a 

Production  of   a  cloth    finish    on  .     (P)    Quild, 

and     Eastern    Manufacturing    Co 687a 

pulp;    Apparatus    for    beating  .      (P)   Cowan  and 

Brown  410a* 

pulp;  Apparatus  for  treatment  of .     (P)  Cowan 

and    Brown  410a* 

pulp;  Beating  or  grinding  of  .      {V)   Partington       687a* 

pulp;  Beating  machines  for  making .      (P)   Heys       544a* 

pulp;  Bleaching .     (P)   Heiskanen 687a 

and    pulp    industry ;    Utilisation    of    nitre    cake    in 

the  ■     Stephenson      128t 

pulp;    Manufacture   of   : 

(P)  Marusawa  6a 

(P)  Wells  543a,  575a 

pulp;  Manufacture  of  from  alfa  grass 476b 

pulp;  Manufacture  of  from  bracken.  (P)  Moore      575a 

pulp ;     Manufacture      of    from     dead      leaves. 

Bramson         366a 

pulp    strainers.       (P)    Watford    Engineering    Works, 

and    Paramor  652a* 

pulp;    Treatment    of   .      (P)    Howard       264a 

pulp.     See  also  under   Pulp. 

Raw    materials    for  in   Queensland         135b 

Reducing  cotton  stalks   to  pulp  suitable  for   manu- 
facture  of  .     (P)    Irwin 120a 

Regenerating  old .     (P)   Soc.   Union  Frano.  des 

Papeteries  264a 

Restriction    Order,    1918       100b 

in   Rosario,    Argentina  349b 

Safety    .     (P)    Schmidt,  and  Paramount   Safety 

Paper    Co.  575a 

stencils;    Manufacture  of  .     (P)    Addressograph 

Co 188a 

-stock;   Apparatus  for  treatment  of  .     (P)  Fieke      620a* 

supplies     204b 

for    textile    purposes;     Manufacture    of    .      (P) 

Beneke    Ges 110a 

textiles  in  Central  Europe 376b 

textiles;      Cleaning      old      .       (P)    Goldschmidt 

A.-G.  410a,  575a 

textiles ;    Effect  of  cold  on  .     Lummerzheim   ...      408a 

twine  or   yarn  ;   Manufacture   of (P)    Spicer, 

and    Spicer  and    Sons 765a* 

Utilising  waste  — —  for  remaking  into  white  paper. 

(P)   Galloway   and    Stratton 409a 

Waterproof     composition     for     coating    .       (P) 

Knifflcr,    and    Vera    Chemical    Co 543a 

-woven    goods      262b 

writing-;    Manufacture    of  .      (P)    Kuroki,    and 

Kimpitsu    Seishi     Knhushiki    Kaisha        620a* 

yarns;    Effect   of   cold   on   .     Lummerzheim      ...      408a 

yarns    and   textiles.      Briggs         106b 

Papua    trade    notes  260b 

Para,  Brazil;  Export  trade  of  289b 

Para  rubber   seed  oil.     See  under  Oils,   Fatty. 

Paraffin;   Extracting   from  oils.      (P)   Hussey      ...      683a 

hydrocarbons ;    Preparation     of     chloro-substitution 

products   of    saturated    .        (Pj    Blano,     and 

Goodyear    Tire  and   Rubber  Co 74a 

hydrocarbons ;   Solubility  of   in  liquid   sulphur 

dioxide.     Moore   and   others 329a 

-nicotine  emulsion.     Lees      280a 

oils.    See    under  Oils,   Hydrocarbon. 

Process  of    purifying  .     (P)    McAfee,  and   Gulf 

Refining    Co 647a* 

Separating  from  still  residues.  <P)  Rosenbaum      683a 

wax;  Chlorinated as  solvent  for  diehloramine  T. 

Dakin  and  Dunhnm         ...       _•••      135a 

wax;    Device    for    determining    the    dropping    point 

(melting    point)    of   .     Dupre 615a 

wax;    Heat    of    fusion    of    .      Ton    Kozicki    and 

Ton    Pilat °81a 

wax;    Oxidation    products   of .     Bergmann       ...      362a 

Varaffinum  liquidum;  Manufacture  of  .  <P)  Dunham      443a* 

Paraguay ;   Quebracho   extract    in  350b 

Tariff   alterations         185b 

Paratyphoid    B.    bacilli ;     Search     for    in     water. 

Dienert    and    others       106a 

Parliamentary  news     14b,  37b,  55b,  77b.  97r,  115r.  136r, 

156b,    179b,    204b,    230b,    248b,    265b,    28?r,    303b, 

323b,    398R,    419b,    440b 

Pasteboard ;    Apparatus    for    drying .      (P)    Lyche      575a* 

fireproof;  Cementing  material  for  converting  paper 

into  6b 

Pastes,    cereal ;    Drying-room  for  .     (P)   D'Agostino 

and    others  18a 

Pasteurising     milk ;    Temperature-changing    apparatus 

for   .      IP)    Davis       633a 

sake"  by  electric  heating.     Tadokoro   and  others    ...        68a 

Pastry;    Detection   of  milk   in  .     Grossfeld 712a 

Patent   law    for    the   Britrsh    Empire  275b 

lists     22a,  41a,  77a,    110a,   138a,   169a,  194a.  226a,  257a, 

286a,  323a,  353a,  393a,  448a,  490*.  533a,  562a.  610a, 

639a,  674a,  720a.   752a,    785a 
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(P)   Hutohins 
(P)  Bertzit  Ges. 


Patents  ;  Applications  for  from  enemy  subjects   ... 

Bill;   The   ne.v  

British  in  1917     

and    Designs    Bill        2b,  113b, 

in  enemy  countries      

Life   of  37b, 

in    war-time        75b, 

Patina;    Artificial  on  copper  articles.     Grotian  ... 

Paving  block€ ;  Increasing  the  resistance  of  wood  . 

Hitter  

bricks    from    l.last-furuace    slag.      Shaw.      

composition ;    Manufacture    of    fibrous    .        (P) 

Henderson  

material;    Waterproof  .      (P)    Volant      

Peanut  trade  in    Tsingtau,  China     

Pearlite;   Effect    of  cold   work  on  the  divorce   of  

in    6teel.      YVhiteley        

Peat;   Antiseptic   value  of    . 

briquettes  

Carbonisation    and    distillation    of 

and  Houlbert 
Compression  of  — 
Distillation  of  ■ — 

-fibre    in   Norway         

fuel  

fuel;    Manufacture    of   .     Haanel    ... 

Gas    from 

Hydrogen    ion    concentration   of   extracts    of 

which    form  .     Kappen  and    Zapfe    ... 

industry    in    Denmark  

Inorganio   composition   of   and  of   plants   from 

which  it  was   formed.      Miller         

Irish ■  -■■    ,    ••• 

Manufacture  of  fertilisers  from  .     (P)   Testrup 

and    others  

Manufacture  of   fuel    from  .     (P)  Goodwin  and 

Macrae  

Manufacture  of  gas  from  in  gas-works.     Qvist 

Mechanical    retorts    for    destructive   distillation    of 

.     (P)    Blair.   Canmbell.    and    McLean,    and 

others  

Nitrogen    content    of  ■ .     Haanel      ...        ••■ 

and    pitch;    Carbonisation    of    a    mixture    of    • 

(P)    Anderson        " 

resources   of   Canada;    Utilisation    of  — ."■     Haa,I5J,1 
Treating   for    preparation    of    fertilisers.      (P) 

Schroeder     

Treatment  of : 

(P)  Bouillon  .    ■■■       ■ 

(P)   Eigbv,   and   Wetcarbomzina,   Ltd. 
Treatment    of    —  for   fuel.      (P)    Edgeworth      ... 
Treatment    of    to    produce   a    non-hygroscopic 

fuel.      (P)   Bertzit   Ges.  ...        ...        ■■•        •■■ 

Wet  carbonising  apparatus  and  process  for .    \r) 

Boorne  ■■■ 

wool,  a  Scandinavian  substitute  fibre 


Galaine 
...      302b, 


248b, 
plants 


PAGE 

282E 
32b 
346b 
180b 
230b 
419b 
323b 
338i 

768a 
514* 

469a 
243a 
210b 


267a 

343e 
475b 

363a 
229a 
684a 
443b 
36b 
259i 
281b 

66a 
342b 

478a 
156e 

667a« 

232a 
455a 


Pellagra-producing  diets;  Biological  analysis  of  some 
.     McCollum  and  Simmonds       

Pelletierine ;  Resolution  of into  its  optical  antipodes. 

Hess  and  Eichel     

Pelt ;    Biological    and    chemical    constituents    of    . 

Moeller  

PenieiUium  chrvsogenum ;  Relation  of  to  the  keep- 
ing qualities  of  butter.     Combs-  and  Eokles 

Pennyroyal  oil.    See  under  Oils,  Essential. 

Prntadesma  butyracea  ;  Fatty  oil  of  

Pentane ;  Manufacture  of  amyl  acetate  and  similar 
solvents  from  petroleum .    Brooks  and  others 

Peppermint  oil.    See  under  Oils,  Essential. 

Pepsin ;  Action  of  and  of  rennet  on  sodium  caseino- 

genate.      Hammersten     

Rennctio  properties  of  .     Graber     

Perborates ;  Electrolytic  manufacture  of  alkali .    (PI 

Liebknecht,  and  Roessler  and  Hasslacher  Chemi- 
cal  Co.  ■■ 

Process  of  making  alkali  .     (P)  Liebknecht,  and 

Roessler  and  Hasslacher  Chemical  Co.      ...      150a 

Percarbonates ;  Production  of  .      (P)   Liebknecht  ... 

Perchlorate  method  for  determination  of  alkali  metals. 

Gooch  and  Blake 

(P) 


647a 
260t 

263a 
258t 

189a 

651a 
118a* 
645a 

616a 

295a 
381e 

105a 
559a 

434a 
668a 
594a 
530a 


Perchloric   acid;   Electrolytic  production  of 
Walker 


Percolators  for  use  in  extracting  oils  by  solvents.     (P) 

Bartlett  and  Snow  Co 

Perhalates ;    Manufacture    of   .        (P)     Schoch    and 

Pritchett        

Perka-glycerol,    a   glycerol   substitute.       Pannwitz   and 

Beythien         

Perkin  medal;  Presentation  of  to  A.  J.  Rossi 

Permanganate  electric  cell.     Warrington     

solutions :    Preparation    of    A'/IOO    .       Halverson 

and  Bergeim  

Permutite;     Basic  exchange   in  .       Rothmund    and 

Kornfeld         

Permutites;  Process  for  regenerating  .     (P)  Foster, 

and  Staten  Island  Chemical  Corporation 


602a 
104a 


507a*> 

150a« 
334a 

21a 

580a 

129a 

767a 

560a 
70b 
186a 

193a 
559a 

106a« 


PAOE 

Perocide   liquor    as  substitute    for    copper-lime   liquor. 

Appel             W8a 

Peroxides ;  Source  of  error  in  Bunsen  method  for  deter- 
mination of  .    Rupp           57Ba 

Personalia  7b,   71b,  103b,  152b,  170b,  231b,  245b,  290b, 

298b,    372b,   388b,   404b,   446b,  4S.K 

Peru;   Coal   in  261b 

Copper  production  of  365b 

Dyes  for  Textiles    in  288k 

Prohibited    exports      185b 

Tariff  alterations          161b,  232b 

Pestioides ;     Determination    of     naphthalene    in    . 

Collins           131a 

Petrol ;  Determination  of  calorific  value  of .    Blount  200a 

Determination  of  sulphur  in  .     Blount     200a 

Distillation  test  of  .      Anfilogoff     21t 

Fractionating   apparatus  foi   .      Hildt      26a 

Manufacture  of  .      (PI   De  Dampierre      570a 

Petroleum  in  Angola         58b 

Apparatus  for  distillation  of  ■ : 

(P)   Prichard,  and  Gulf  Refining  Co.           ...  405i 

(P)  Sherman,    and    Cleveland    Trust    Co.    ...  293a 

Apparatus  for  distillation  of  crude .  (P)  Weickel  364a 

Apparatus  for  reducing  crude  .     (P)  Forward  ...  617a 

Apparatus  for  treating  .     (P)  Dundas     233a 

-asphalt  from  acid  resins ;  Chemical  composition  of 

.    Marcusson     403a 

Boring  for  in  Derbyshire     379b 

Continuous  fractionation  and  dephlegmation  of  . 

(P)  Allan       501a» 

cracking  stills;  Manufacture  of  acetone  from  waste 

gases   from 472b 

Determination  of  toluene  in  crude .    Bowrey     ...  4o5a 

discovery  in  Northern  Ontario     278b 

distillates;  Action  of  concentrated  sulphuric  acid  on 

defines,  with  particular  reference  to  the  refining 

of  .      Brooks   and   Humphrey 361a 

and  its  distillates;  Apparatus  for  treating  crude . 

(P)  Forward            49a 

Distillation  of  : 

(P)   Coast,  jun.,  and  Process  Co 144a 

(P)    Lepley        405a 

(P)    Prichard,   and   Gulf   Refining  Co.         ...  405a 

(P)  Sherman,  and  Cleveland  Trust  Co.         ...  293a 

Distillation  of  crude  .      (P)   Weickel         364a 

Distillation  or  evaporation  of .     (P)  Major        ...  261a 

Fats  and  fatty  acids  from .    Moore  and  Egloff  ...  232a 

hydrocarbons ;   Apparatus   for   cracking   .        (P) 

Cosden  and  others           262a 

hydrocarbons  ;  Cracking  : 

(P)    Coast,   jun.,   and   Process   Co.      ...      117a,  117a 

(P)   Cosden  and   others      405a 

hydrocarbons;  Distilling  .     (PJ  Coast,  jun.,  and 

Process  Co 117a 

industry  in  Assam ;  Development  of  the  .     Jack*  455a 

industry  of  Rumania.    Masterman           34b 

industry  of  United  States 178b 

in  Italy      385b 

and   natural   gas ;    Separator   for   crude  .        (P) 

Trumble  and  others         539a 

oilfields  of  Barbados ;  The  prospective  .     Craig  9b 

oils ;  Apparatus  for  manufacture  of  aromatic  bodies 

from  .     (P)  Mann  and  others     84a 

oils;  Cracking  .     (P)   McCarty         617a 

oils ;  Distilling .    (P)  Biggins,  and  Gulf  Refining 

Co 618a 

oils;  DouDle  evaporator  and  process  of  treating . 

(P)  Trumble,  and  Simplex  Refining  Co 84a 

oils ;   Production  of  aromatic  compounds  from  . 

(P)   Mann  and  others     233a 

oils  ;  Treating  .     (P)  Ellis,  and  Ellis-Foster  Co.  49a 

in  Ontario            319b 

pentane ;   Manufacture  of  amyl   alcohol  and  similar 

solvents  from  .     Brooks  and  others 530a 

production           420b 

production   from  Baku  oilfields      380b 

production  bill  38b,  398b,  419e 

Production    of    benzol    from    Italian    crude     . 

Rodano            645a 

Production  of  motor  fuel  oil  bv  distilling  .     (P) 

Forward         617.1 

production  in  United  Kingdom     323b 

products  (contracts)  order.  1918 327b 

products  (wholesale  prices)  order,  1918  267b,  307b,  462b,  480b 
products ;   Manufacture  of  .      (P)    Taveau,   and 

Atlantic  Refining  Co 539i 

products;    Process    of    obtaining     aromatic     hydro- 

carbons  from  .     (P)  Holmes,  and  Du  Pont  de 

Nemours  and  Co 647a 

prospects  of  British  Isles.     Dalton         116a 

Recovery  of  from  oil  sands 177s 

Refining  : 

(P)    Knottenbelt         684a* 

(P)   Trumble,  and  Simplex  Refining  Co.     ...  293a 

refining   process;    The    Trumble .     Thompson   ...  83a 

research;  Award  for  202b 

residues ;  Chemical  composition  of  .     Marcusson  403a 

resources;  American  475b 

resources  of  Trinidad            115b 

Romance  of  — — .    Redwood            243b 
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Petroleum— cont. 

Solidifying-     points     of     crude     nnd      refined     . 

Formanek  nnd  others     329a 

substitutes  for  oil  lamps 365n 

Supply  of  l&H.  136b 

Treating    : 

7P)    Dundas      233a 

(P)  Trumblo,  And  Simplex   Refining  Co.      ...      330a 

Treating'    to    produce    hydrocarbons    of    lower 

boiling  points.     (P)  Dubbs      761  a« 

Treatment  and  refining  of .     (P)  Cro«9     200a 

Pharmaceutical   preparations;   Preparation  of  colouring' 

bodies  for  use  in  .     (P)  Boake,  Roberts,  ana 

Co.,  and  Rendlo     145a 

products;  Manufacture  of  : 

(P)    Bayer  und   Co.  282a 

(P)    Kropp,   and   Synthetic   Patents   Co.      ...      223a 

products;  Progress  in  .     Bennett     318b 

Pharmacopoeia;     Alteration    and     amendment    of     the 

British  139n 

I'henacetin;   Estimation  of  by  hypochlorous    acid. 

Powell  453b 

3. 4-Phenanthrnquinone  ;  Synthesis  of .     Barger        ...      322a 

Phenazoxoniuui  and  its  simplest  derivatives.    Kchrmann 

and  Boubis 119a 

Phenoyazonium  compounds.     Kchrmann  and  Sandoz     ...      364a 

m-Phenetidine;  Azo  dyestuffs  from  .     Reverdin  and 

others  541a 

Phcnol-aldehvde  condensation  products  : 

(Pj   Van  Voorhout     555a* 

(P)    Weunagel,   and     N.V.    Hollandscho   Pro- 

teine  Moatschappij       663a 

-aldehyde  resins;  Manufacture  of  permanently  fusible 

and    soluble    resins    from    non-fusible    .        (P) 

Berend  274a* 

and     allied    products;    Manufacture    of    .      (P) 

Wallach  619a 

Compounds   of  with    pyridine.         Skirrow   nnd 

Binmoro  684a 

Determination    of    in   cresylio   acid.     Fox    and 

Barker  26&r 

Determination   of  in    crude    carbolic   acid   and 

coal-tar    oils.      Skirrow  51a 

Estimation    of   in    the    presence    of    the    thrco 

cresols.      Knight   and   others  85a 

Influence  of  — ■  -   on  tho  concentration  of  antitoxic 

sera  by  the   Banzhaf   (1913)   process.     Homer  ...      107a 

Influence    of   temperature  on  the  liberation  of  

from     sodium     carbolato     by     carbon     dioxide. 

Denbigh        306t 

Inhibitory     effects     of     water     on      interaction     of 

aluminium    and    .      Seligman    and    Williams      159t 

Production    of   .      (P)    Aylaworth,    and    Savings 

Investment    and   Trust  Co 52a* 

Solidifying   and    boiling    points    of .      Fox    and 

Barker  268t 

Synthetic    .      Peterkin 648a 

tests ;     Application      of    to      works      practice. 

Sharpies        ...      109t 

See  also  Carbolio  aoid. 
Phenolcholeio  aoid;   Preparation  of  .     (P)   Wieland      108a 

Fbenolio    condensation     product     varnish ;     Preparation 

and  handling  of  .      (P)   Redman  and  others      433a 

condensation      products;      Composition      containing 

.     (P)   Baekeland.  and  General   Bakelito  Co.      313a 

condensation    products ;    Manufacture    of   : 

(P)  McCov,   and   Westinghouse   Electric  and 

Manufacturing    Co 158a,  158a,  158a 

(P)  Redmanol    Chemical    Products    Co.       ...      708a* 

condensation    products ;    Process   of    hardening  . 

(P)  McCoy,    nnd  Westinghouse   Electric   nnd 

Manufacturing    Co.  554a 

ketones;   Synthesis  of   some  ■ ■  and    their   tastes. 

Nom  u  ra    and    Noza  wa  606a 

Phenols   and   formaldehyde;   Manufacture    of   condensa- 
tion   products    from. .      (P)     Hiltermann    ...      554a 

and    formaldehyde ;     Manufactuie    of    hard    conden- 
sation   pro'lucts    of   .         (P)     Tnrassoff   and 

Shrstakoff  158a* 

Manufacture   of  : 

(P)  Bostaph    Engineering   Co.,    and   Ramago      235a* 

(P)  Howard 4a 

i  V )  Kimball,    and    Merrimac    Chemical     Co.  4a 

Manufacture  of    high-boiling  .     (PJ   Cooper  and 

Edwards        502a 

Non-explosive  disinfectants    and    preservatives    con- 
taining   nitro  compounds    of    .      (P)    Chem. 

Fabr.    Florsheim  348a 

a>      preservatives      of      anti-pneumococcio      serum. 

Voegtlin         714a 

or   their    salts;    Manufacture   of    disinfectants   con- 
tuning      hnlogenatcfd  .      <V)     Cnrbolsiiure- 

Fabr.    Ges.  348a 

Phenoltctra-Hjdnplithalein    and   some   of   its   derivatives. 

Pratt    and     Shupp  120* 

Fhenonaphthaeridonequinone ;        Synthesis        of       . 

I  ■  .'n iit risk i      540a 

Phenylbarbital.     See  Phenylethylbarbituric  acid. 


l-Phenyl-2.3-dimethyl-4-dinllylamino-5-pyrazolone ;        Pre- 
paration   of   .     (P)   Ges.   fiir  Chem.  Ind.    in 

Basel       

Phenylenemethvldiamines ;        Aoylated     .        Morgan 

and  Grist      

Phenylethylamine ;  Reduction  of  .      Wcinhagen 

Phenylethylbnrbiturio      acid;      Preparation      of     . 

Rising   and   Stieglitz      

Phenylhydrazine;    Colour      reaction    of     mercury     ful- 
minate with  .     Eanghans  

l-Phcnylnaphthalene-2.3-diearboxylic     aoid      anhydride; 

Transformation      of     into     benznnthrone- 

carboxylio  acid.     Schnarschmidt  and   Korten  ... 

Phenyluitrosohydroxylaminc-ammonium;     Use     of     

in    separation     of     zirconium,      titanium,     iron, 
manganese,   and   aluminium,  and   in   analysis  of 

zircon  and  badilcleyito.     Brown       

Philanthropy;    Influence   of   on    trade   nnd   manu- 
factures,    with    special     reference      to     opium. 

Dott     ... 

Philippine    Islands ;    Alcohol    from    waste    molasses    in 

the   .      Brill   and   Thurlow  

Proposed    cultivation  of    cinchona  in  

Trade   of    in   1917         

Philippine     wood;      Destructive     distillation     of     . 

Wells  

Phonograph      records;      Manufacture      of     .        (P) 

Poetschke       

Phosphate  deposits  of  New    Guinea 

deposits  in    the   South  Paoifio      

fertilisers.    See  under  Fertilisers. 

islands;  Sale  of  Pacific  .         

material;    Process    of    treating  .      (P)    Blumen- 

berg,    jun.,    and     Allen  

materials;   Process  of   treating  .      (P)    Blumen- 

berg,    jun.,    and    Allen  

Reverted .      James         

rock ;  Adulteration  of  bone  dust  with  .  Chap- 
man       

rock;    Agricultural  availability  of   raw  ground- . 

Waggaman    and   Wagner         

rock ;    Electric    furnace    smelting    of   and    use 

of    tho    Cottrell    precipitator    in    collecting    the 
volatilised    phosphorio    aoid.       Carothers 

rock ;    Treatment    of   to    produce   a    fertiliser. 

(P)    Meyers,   and  Armour    Fertilizer  Works 

rock;    Use    of  finely    ground  as   fertiliser 

-sulphur    compost ;     Experiments     with    under 

field   conditions.     Lipman   and   MoLean 

Phosphates;   Behaviour  of   at   the   anode.     Fichter 

and    Midler 

Conversion  of  insoluble  into  soluble  .     Johnston 

Determination  of    fluorine,  with   special    application 

to  analysis  of  .     Wagner  and  Ross 

Gravimetric    determination    of     in    fertilisers. 

Mummery  

Influence    of   nitrifying  bacteria    on  .     Hopkins 

and    Whiting  

Oxidation    of    sulphur    by    micro-organisms     in    its 

relation  to  availability  of  .     McLean  ... 

Reaction     between      alkali     and      magnesium 

chloride.      Balareff  

rock- ;  Trials  on  grass  land  with   open-hearth  basio 

slag    and    witn    .      Robertson 

Role  0f  . in  alcoholic  fermentation.     Euler  and 

Heintze  

Toxicity     of    monobasic    towards    soya    beans 

grown   in   soil  and    solution  cultures.     Shive  ... 

Use   of   "  mine    run  "   in    the   manufacture   of 

soluble     phosphorio     aoid.  Waggaman     and 

Wagner  

Phosphatic   fertilisers.     See   wider    Fertilisers. 

material ;    Concentrating  .      (P)    Webster 

Phosphor-copper      compounds ;      Manufacture      of    . 

(P)    Webster,  and  Gray,  jun.  

Phosphorescence;    Absorption    and    .      Baly 

Phosphorio    acid ;    Colorimetric    estimation     of    in 

potable  water.    Tan  Eck  

Critical  elaboration  of  quantitative  precipitation 
methods  exemplified  by  a  method  for  determina- 
tion   of   .    Heidenhain       

Determination  of  in  admixture  with  phos- 
phorous     and      hypophosphorio      acids.         Van 

Name  and   Huff     

Determination  of  as  ammonium   phosphomolyb- 

date.      Villiers       • 

Determination  of  in  bone  and  blood  fertilisers. 

Mummery      

Determination  of  oitric-soluble  in  super- 
phosphates.    Wagner      

Determination     of      citric-solublo   in     Thomas 

slag.      Harteb         ■ 

Determination     of     insoluble     in     fertilisers. 

Shuey  •••        — 

Determination  of  as  magnesium  pyrophosphate. 

Balareff  109a.  488a, 

Determination  of  particularly  in  superphos- 
phate.     Tortmann  
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573a 
136a 

322a 

537* 

573* 

41a 

392B 

318a 
436r 
349* 

144a 

651a. 
280b 
459b 

81b 

133a 

124a 
101a 

101a 

478a 


101a 
299r 


731a 
132a 

108a 

631a 

596a 
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413a 
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171b 
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peat    soils-      Kost    and 


Phosphoric  acid — cant. 

Determination    of    in 

Clapp  

Effect    of    on    the    yield    of    products    in    the 

destrnctive  distillation   of   hard   wood.      Palmer 

esters ;  Formation  of  during  alcohoho  fer- 
mentation.     Lebedev        ■•■ 

esters    of    carbohydrates ;    Production     of    ■ ■    by 

living   yeast.      Euler       

glasses    and    glazes.       Fritz  ...        ...        •  -■  .   .  ••• 

Modification  of  the  citrate  method  of  determining 
.      Grossfeld  ■■• 

Precipitation     of    as      ammonium     phoepho- 

molybdate.      Clarens        •  •        ••• 

Process    of    treating   to    be    used    as    clanner 

in   sugar-refining.      (PJ    Hayashi   and  others   ... 

solutions;    Apparatus    for   concentrating  (P) 

Wavte  ■        - 

solutions;   Process   of   treating  .      (P)    Cameron 

Use  of  "  mino  run  "  phosphates  in  the  manufac- 
ture   of   soluble .      Waggaman   and   Wagner 

volatilised  in  the  electric  furnace  smelting  of 
phosphate  rock;  Use  of  the  Cottrell  precipi- 
tator   in   collecting  the   .      Carothers 

Phosphoric      anhydride;      Determination     of     as 

ammonium   phosphomolybdate.     Clarens 

Phosphorous  acid;  Determination  of in  admix- 
ture with  hypophosphoric  and  phosphono  acids. 
Van  Name   and   Huff 


Phosphorus;  Aotion  of  thionyl   and  sulphuryl  chlorides 

on   .      North    aad    Thomson      

allovs;   Manufacture   of  .      (P)    Jeffs      

Black   .      Siuits    and    others 

Determination    of     white    in     mouse     poisons. 

Mach    and    Lederle  ■" 

iron     and    carbon.     Stead i'°*- 

in  malleable  cast  iron.     Teng         ...         ■••         ■■•_"■ 
Manufacture  of   from   basic   slag.       (P)    v\  en-^ 

man       

Manufacture  of  in  Japan     ...        ...        

Nephelometric  estimation  of Kober     ...        ... 

phytin-;    Determination   of  in  plant   products. 

Rather  ;    , —    "' '" 

Rapid  determination  of  in  bronzes.    Rooney    ... 

Phosphorus  compounds ;  Production  of .    (P)  Haslup 

and  Peacock  •■        ■•■        •-•        •" 

compounds ;  Rust-proofing  iron  and  steel  by  vapours 
containing (Pj   Allen     .  ..-        —        — 

pentoxide;      Condensing     gases     containing     silicon 

fluoride  and  from  electric  furnaces.        (P) 

Hechenbleikner,   and    Southern   Electro-Chemical 

Co 

Phosphotungstates    of    certain    bases    and    amino-acids.  > 

Drummond     

Photochemical  chlorinating  apparatus.     (P)   Snelling  ... 

processes;  Laws  of  .     Trautz  

processes;   True  .      Weigert      

reactions  in  photography.     Schanz        

Photographic  densities ;  Convenient  accurate  photometer 
°  for  measurement?  of  .    Benson  and  others  ... 

deposits;    Spectral  selectivity  of  .      Jones    and 

YYilsey  

developing   agents ;    Examination    of    organic  . 

Clarke  

developing  composition.     (P)  Brewster  

development  films  free  from   stick-marks;   Prepara- 
tion of  .     (P)  Schering     ■•• 

development    of    roll-film,    film-packs,     plates,     and 
papers  ;  High-temperature  .     Crabtree 

development ;  Sepia  tones  by  direct .     Nietz  and 

elements;  Process  of  toning  .     (P)  Bullock,  and 

Eastman    Kodak    Co 

emulsions;  Preparation  of  ■ .     (P)  Scheffer 

films;  Production  of  .      (P)  Ives     

films;  Production  of  colour  .     (P)  Ives    ... 

films  of  varying  porosity ;  Production  of  . 

Christensen  

films  for  X-rays.     (P)  Edwards     

fixation;  Laws  of  .     Warwick  

image;  Mechanism   of  the  development  of  the  

in  a  dry  plate  negative.     Krohm     

images  ;  Production  of  coloured  : 

(P)   Bullock,  and   F.astman  Kodak  Co 

(P)    Hess-Ives  Corporation,   and  Ives 

intensification ;    Sensitometry    of   .       Nietz    and 

Huse  

materials ;  German  export  trade  in  before  the 

war       

method    of   determining   spectral   intensities.      Hoist 

and   Hamburger      

negatives ;   Process   for   improving  .       (P)    Bou- 


nd 

435i 

294i 

481i 

386l 
665i 

2251 

3521 

557i* 

266i 
691i 

3841 

87i 
352i 

147i 

370i 
590i 
1231 

7471 
268* 
624l 

622i» 

320b 

75t 

171 
5871 

5071 

94a 


(P) 


laran 
paper.      (PJ   McCloskey  and   others 


(P)    Fox, 


pictures;    Production    of   coloured 

and  Natural  Pictures  Co. 
pictures :  Production  of  on  silver  mirrors. 

Riedler  

plate;    Physical    characteristics    of   the    elementary 

grain   of   a  .    Hodgson      


(P) 


485* 
6071 
229l 
108i 
637l 

2831 

2231 

784i 
224i» 

351i 

21l 

21l 

608.1 

389a 

75i 

784a 

284a* 
75a 
39l 

350i 

784i 
607l 


637i 

40a 
487l 

224l 

3511 

20l 


Photographic — cont. 

plates ;  Colour-sensitive  bathed  .     Luppo-Cramer 

plates ;      New    method    of     colour-sensitising     . 

Konig  

plates;  Dryer  for  .     (P)  McCue  and  others 

plates;  Reticulation  of  gelatin  .     Sheppard  and 

Elliott  

positives  ;  Production  of  from  positives.        (P) 

Kbgel 

printing  surfaces;  Production  of  .     (PJ  Foerster 

and   Jaeger ••■ 

prints   in  colours ;   Paper  for  producing  .      (P) 

Thornton  and  O'Brien     

prints;  Covering  power  of  pigments  with  special 
reference  to  .    Renwick     

reducer;  Effect  of  iron  content  of  ammonium  per- 
sulphate on  its  power  as  .     Sheppard 

reducers ;  Iodine  and  iodine-thiouren  as   subtractive 

for   negatives   and  positives.      Becher    and 

Winterstein 

solutions ;  Recovery  of  silver  from  .     (P)     Ges. 

fur.    angew.    Photographic      

toning-bath ;  Tellurium .  (P)  Bullock,  and  East- 
man Kodak   Co 

Photographs;  Method  of  and  film  for  making  .     (P) 

Capstaff,  and  Eastman  Kodak  Co 

Production  of  colour  : 

(P)    Ives  75l, 

(PJ    Lawshe      

Tinting  process  for .    (P)  Crabtree,  and  Eastman 

Kodak  Co 

X-ray ;    Preparation    of    sensitised    paper    or     like 

flexible  material  for  use  in  obtaining  .     (P) 

Crosland  and  Crosland 


Photography ; 
Cramer 

Colour 

(P) 
(P) 


Colloid-chemistry    and 


Liippo- 


40l,  443a,  607a, 


Ives  ..s       

Kelley.   and    Prizma,    Inc. 
Palladium  toning  of  silver  chloride  emulsion  papers. 
(P)    Kraft  und   Steudel   Fabr.   phot.   Papiere      ... 

Photochemical  reactions  in  .      Schanz      

Preparation  of  chemical  substances,  e.g.,  developers 

etc.    for  use  in   .      (P)    De  Braver      ...      224i, 

Scattering  media  ;  Behaviour  of in  fully  diffused 

light.     Channon  and  others     

Photomechanical  printing  plates;   Development    process 

without  glycerin  for  preparation  of  .    Schulz 

printing  plates  ;  Preparation  of .    (P)  Hain 

Photometer,  Convenient,  accurate  for  measurement 

of  photographic  densities.    Benson  and  others    ... 
liquids   in   tablet  form.      Hausmann      

Photometrv  and  apparatus  therefor.      (P)   Siemens  und 
Halske  

Phthalic     acid    derivatives ;     Constitution    and     colour 

of  : 

Pratt  and  Coleman  

Pratt  and  Downey  

Pratt  and  Miller        

Pratt  and  Perkins     

Pratt  and  Shupp       

Determination    of    phthalic    anhydride    from    orude 

.     Downs  and  Stupp  

Phthalic  anhydride :   Determination  of  from  crude 

phthalic  acid.     Downs  and  Stupp     

Manufacture    of    .        (PJ    Greenley,    and    Ellis- 
Foster  Co 


350l 
167i 

672i 

351i 

487a 

351a* 

283l 

607i 

40a 
379i 

608a 

607l 

784a 
75l 

784i 

323l 

167l 

781l 
749l 

351a 
637a 

672a« 

224i 

487i 
717i 

283a 
637l 

353l 


119a 
2021 
702A 
119a 
1201 

618a 


1.2-Phthaloylacridone  dyes, 
stuffs. 


See  under  Anthracene  dye- 


Physic-nut  tree ;  Industrial  and  economic  use  of  fatty 
oil  from   seeds  of  

Physiological    action    and    chemical  constitution ;    Rela- 
tion between  .     Pyman     

solutions;      Determination    of    ammonia    and    nitric 
nitrogen  in  .     Davisson     

Physiologically-active  substances ;  Manufacture   of   

from  ovaries,  corpus  Iiiteum,  or  placenta  : 

(PJ    Friinkel    and    Herrmann       

(P)  Soc.  Chem.  Ind.  in  Basle     

Phytin  phosphorus :  Determination  of in  plant  pro- 
ducts.     Rather      

Piassava  oil.     See  under  Oils,    Fatty. 

Pickle  liquor ;  Manufacture  of  by-products  from   waste 

.     (PJ  Hoffman  and  Parkin        

liquor;   Treatment  of  waste  .      (PJ   Hoffman 

Pickling  baths ;  Recovery  of  iron  sulphate  crystals  from 

.      (P)   Sommer  and  others         

electrolytic;  Effect  of  grease  on .    Hering 

iron  and  steel  plates  and  the  like ;  Machines  for . 

(P)  Paton       

liquor  for  meat  and  process  of  making  same.      (P) 

Doran  

process  and  bath.     (P)  Hoffman 

of  steel:   Electrolytic  .      Thnmpson  and  Dodson 

-vats ;  Cement  for  .     (P)   Manby     

Picramio   acid;    Preparation   of  .     Egeror      ...      *... 


631 
72a 
631l 


717a 
222a 


590a 
590a 

241a 
20lE 

339i« 

320a 
590  ( 
92a 
303a 
715a 
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ciirhon 


(1') 


—  with  special  reference 
Renwiok    


Piorio    acid;    Isolation    of    colouring    matters    by    . 

WLUst&ttar  sod   SehudeJ  

plants;    New  in    United   States      

Possibility    of    manufacturing from    graaa-troe 

(\utit?i'>rritiViti   resins  of  Australia.    Smith 
Bannering   iron   resistant   to   action  of 

Bungo  

Pigment    baM ;    Manufacture   of 

Ogilvio  

rignii-nto;  Covering  power  of  - 

to  photographic  prims. 

Manufacture  of  : 

|  PI   AlUebrook  

(P)    Hid  

(P)   Oakce         

Manufacture    of    artificial    magnetite    for    the    pro- 
duction of  .     (P)   Solum  und  Co.,  and  Dnitz 

Manufacture  of  iron  .     (V)   Hoffman         

Manufacture  of  lead  sulphate  -  (P)  Kreher,  and 

St.  l^ouis  Smelting  and  Refining  Co.         

Manufacture    of    oil    pastes    from    wet    precipitated 

—   and    separation    of    free    water    there f rum. 

(P)  Rogers 

Manufacture  of  red .     (PJ  Morris  and  Nevill  ... 

Manufaeturo     of     titan  io     acid     resistant     to 

chemical     and     physical    agencies.     (V)    Noreke 

Aktieselskab    for     Elektrokcm.    liul.  

Manufacture    of     from     titanium    compounds. 

(P)    Norske   Aktieseleknb    foi    Blektrokem.    Ind. 
Manufacture   of    titajiium    oxide  .     (P)    Barton, 

and  Titanium   Alloy   Manufacturing  Co 

MaDUfncture  of from  water  containing  sulphuric 

acid  und  iron   salts.     (P)  Parkin 

Manufacture      of      white      antimony      oxide     . 

(P)    Morris  and   Nevill 

Manufacture    of    white    ur    light -coloured    titanium 

dioxide    — — .       (P)     Norske     Aktieselskab     for 

Elektrokem.   Ind..  'Norsk  Ind.-Hypotekb&nk 
Manufacture  of  zinc-lead  .     (P)  Singmaster  and 

others  

for   printing  inks.     Tyson 

Tinting  strength   of  .    Briggs         

titanic  oxide;   Rossi's  work  on  

Pigvreed;  Proximate  analysis  of  seed   of  common.  ■ . 

Harding  and    Egge         

Pine  bark  tannin;  Extraction  of  .     (P)  Brunil  and 

Silberberger  

ohipe;    Pulping    of    extracted    yellow    by    the 

sulphate    process.     Kress    and    Tex  tor        

oils;    Canadian  for  ore  flotation 

resin.     Fahrion 

resin.    See  also  Colophony. 

scrapings ;  Recovery  of  rosin  from  .     Sehnofer  ... 

stone- ;   Resin   from  the  .    Bamberger  and    Von 

Klimburg       

tree  needles;   New  textile  fibre  from  

western     yellow ;    Tannin    content    of    .     Benson 

and    Jones     

Pintados    Salar ;     Extraction    of    potassium    salts    from 

the .    Wells 

Potash   in    the .     Gale 

Pinut   cembra ;    Resin    from   the  .     Bamberger   and 

Von    Klimburg       

Prnus  ponderutta;  Tannin  content  of  .     Benson  nnd 

Jones 

Piperazine ;    Preparation  of  .    Pratt  and   Young  ... 

Pipes;  Coating  iron  or  steel  with  zinc.     (P)  Green- 
field       

Heat   treatment  of  centrifugally  cast  .     (P)   De 

Lnvaud  

Material  for  covering    or  jointing  .     (P)  Majerius 

and  others 

Pipettes ;    Simple    method    of    rapidly    and    accurately 
calibrating  .     English       

Pitch;    Analysis    of  .     Weiss  

Apparatus    for   burning   -.      (P)    Boiling 

Brewers'  .    Eckhardt      

Burners   for  .     (P)  South  Metropolitan  Gas  Co., 

nnd    Kirby 

coal  tar- ;  Chemical  composition  of  .    Mnrcusson 

Commercial    testing    and    analysis    of    .     Mans- 

bridge  110a, 

Cooling,      solidification,      and      delivery      of     . 

<I*i    Major 

Electrical  insulating  materials  from  .     (P)  tfftiler 

lignite  tar- ;  Chemical  composition  of .     Uarcu       n 

Manufacture    of     a    bituminous    binder     from    coal 

tar  .     (P)   Henderson         

Manufacture  of   paint   from  .     (P)    Sperr,    jun., 

and  Koppers  Co 

Method      for      measuring    coefficient    of    expansion 

of  .     Kawakami         

Oil  .     Man-bridge  

and     peat;     Carbonisation    of    a    mixture   of    . 

(P)    Anderson  

Treatment      of      hydrocarbons       to      produce   . 

(P)       Rosen,       and       Soc.       des        Combustibles 

Industrials     ■        

Treotment    of     mixtures    of     heavy     oil    and 

preparatory  to  burning.     (P)  West  wood 


B9Ba 

391k 

472* 

520a 

283a 

649* 
14a 
65a 

419a 
130a 

65a 


742a 
313a 


383a 
250a 
131a* 
136a 

742a 

520a 

251a 

742a 

273a 

74t 

528a 

743a 

296a 
298b 
774a 

775a 

158a 
397b 

100a 

298a 
298a 

158a 

100a 
715a 

184a 
771a 
496a 

718a 

728a 
618a* 

220a 

646a 
403a 


118a 
474a 
403a 

459a 

663a 

458a 
182t 


263a* 
727a 


Pitchblende  ores;  Extraction  of  radium  from  American 

by    chlorination.     Cable   and    Schlundt       ...      333a 

Pituitary    gland;    Active  prinoiplo   of  the  .     Burger        34t 

gland  ;    Manufacture   of    a    product    from    the   . 

(P)   Aldrioh,   and  Parke.   Davis,  and  Co 560a 

Placenta;  Manufacture   of  a  phys;ologieally-uetivc  sub- 

flfannn  from .     (P)  Fritnkol  and  Herrmann  ...      717a 

Manufacture    of     physiologically -active     substances 

and    new    com  pounds    containing    nitrogen    from 

.     (P)   Soc.  Ohetn.  Ind,   iu  Basle         222a 

Plagionite-like    mineral    from    Dumfries.       Smith    and 

Prior  435b 

Plant  ash  ;    Approximate  quantitative  determination  of 

rubidium  and  OSBSiUm  in .     Robinson 76a 

ashes ;      Factors      affecting     composition     of   . 

Roberts  173b,  446a 

juices ;    Preservation    of for    determination    of 

sugar   content.     S"priestcrsbaeh  217a 

materials;  Drying  of  at  different  temperatures. 

Andre  784a 

nuoleio    acids ;     Preparation     of  .    Clarke     and. 

Sehryver        107a 

produ«ts :    Determination   of    phytin    phosphorus    in 

.    Rather  17a 

residues;  Influence  of on  nitrogen   fixation  and 

losses  of   nitrate  in   tho   soil.    Hutchinson         ...      596a 
tissues;     Nutritive     factors     in .    Osborne    and. 

others  526a 

Plant,    chemical ;    Acid-resisting    iron    and    its   uses   in 

.     Tungay         93b 

depreciation;     Memorandum    by    Board    of    Inland 

Revenue  on  allowances  for  160b 

Plants;    Action    of    acid    solutions,     directly     absorbed, 

on  .    Campbell  598a 

Action    of     dicyanodiamide    on     growtli     of     . 

Pfeiffer    and   Simmermaoher ...        ...        67a 

Behaviour  of  organic  compounds  in  .    Ciamician 

and   Ravenna  745a 

Cause    of    poisonous    action    of    coal-gas    on    . 

Wehmer         745a 

Chemistry  and  histology  of  the  glands  of  the  cotton 

plant     and     occurrence     of    similar    glands    in 

related  .    Stanford    and  Viehoever     460a 

Direct    influence    of    sap    of     the     wild     plant    on 

cultivated  .     Campbell        598a 

Distribution  of  aluminium    ion  in  .     Stoklasa  ...       556a 

Distribution  of  boron  in  in  various  parts  of  the 

United    States.    Cook    and  Wilson  ...        274a 

fibre-;     Retting,      degumming,     and     drying     . 

(P)   Loomis  ...      574a 

Immunity  of  towards  the  immediate  principles 

which    they   elaborate.     Combes       556a 

Influence  of  organic   substances  on  the  development 

of .    Ciamician   and    Ravenna 598a 

Injurious  action   of   magnesium   carbonate   on  . 

Coupin  479a 

Nitrate  and   nitrite  assimilation  by  .     Eaudisch      556a 

Physiological   effects  on  caused   by    fumigation 

"with  hydrocyanic  acid.     Moore  and  Willaman  ...        36a 

Process  for  treating  parts  of  .     (P)  Melhardt  ...      367a 

Reduction  of  carbon  dioxide  by  hydropen   peroxide 

as  basis  of  assimilation  by  .     Wislicenus  ...      598a 

Relation  of   soil  acidity   to   growth   of  .     Truog      434a 

Relation    of    some   of    the  rarer   elements   in   . 

Robinson  and  others       66a 

Treatment      of      certain     for      papermaking. 

(P)  Stewart    and   others  _       409a 

which  form  pent  and  humus  ;  Hydrogen  ion  concen- 
tration of  extracts  of .    Kappen  and  Zapfe        66a 

Plaster;  Burning  slow-setting  .    (Pj  Maschinenfabr. 

Petry    und   Hecking        337a 

compositions;  Manufacture  of : 

(P)  Anneke,    and    Celite    Products  Co.       ...  419a 

(P)  Blumenberg,  jun.,  and  Blumenberg      ...  419a 

(P)  Olson,  and  Celite   Products   Co 91a 

(P)   Thatcher,  nnd  Celite  Products  Co.       ...  125a 

Faraday   Society  discussion  on  setting  of  .      ...  32b 

Importance  of  the  valuation  of  — — ,    Link 657a 

Instrument   for  measuring    plasticity   of   wall  . 

Emley              514a 

Measurement  of  time  of  set  of  .    Emley 514a 

Mechanism    of    setting  process  in  .    Desch       ...  89a 

potterv  moulds  ;  Deterioration  of during  storage. 

Mellor 73e,  699a 

Setting  of   .    Desch        393b 

Plastering    of    grapes    and    increase     of     acidity     and 

sulphates  in  the  wine.    Borntraegcr  102a 

Plaetio  articles;  Apparatus  for  rapidly  ageing  solidified 

.     (P)    Young,    and   Soap    Works  Equipment 

Co '..        47a 

articles;    Method    of   rapidly    ageing  solidified    . 

(Pt  Toung,  and  Soap  VYor&fl  Equipment  Co.   ...      130a 
compositions : 

(P)    Avlsworth,      nnd      Condensite     Co.      of 

America      775a* 

(V)    Tone,  ond   Carborundum   Co 313a 

(P)    Wood  477a 

compositions ;   Fibrous  and   process   of  making 

same.     (P)    Ellis,   nnd    Ellis-Foster    Co.  # 53a 

compositions ;     Process     of     making     protein    ■ . 

(P)    Satow 35a 
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Plastic— cont. 

compositions    for    retorts;    Production    of .  •  (P; 

Hollingsworth  and  Mitchem    ■•• 

fibrous  material  capable  of  being  cast  or  moulded 
by  extrusion,  rolling,  or  other  suitable  means, 
and  method  of  manufacturing  same.  (P)  Jack- 
insulating     material;      Manufacture      of .     (P) 

McCoy,  and  Westinghouse  Electric  and  Manu- 
facturing  Co.  

masses ;      Manufacture     of    from      yeast.     (P) 

Bliicher  and  Krause        

materials.     (P)  Soc.  Franc,  du  Ceramoid       

materials;     Manufacture     of     fire-resisting and 

application  for  constructional  purposes.  (P) 
Ardagh  

non-inflammable  and  odourless  material;  Manufac- 
ture     of from     gelatin.       (P)  Piogey,     and 

Piogey  et  Oie 

substances;  Jacketed  troughs  for  machines  for 
kneading  and  mixing  and  for  like  pur- 
poses. (P)  Pointon,  and  Perkins  Engineers. 
Ltd 

substances;  Manufacture  of  .     (PJ   Ringer 

Plasticity  of  wall  plasters;   Instrument  for  measuring 

.    Emley  

Plastics ;  Process  for  regulating  treatment  of  vulcanis- 

able  .     (P)  Meyer,   and  Morgan  and  Wright 

Plating  aluminium;   Process  of .     (PJ  Travers 

baths ;      Experiments      with      copper      cyanide  . 

Mathers  

baths;  Role  of  complex  salts  as  electrolytes  in . 

Dean  and    Chang  

ferrous  metals  with   tin.     (P)  Watkins,   and   Metals 

Plating  Co 

metal    castings.     (P)  Shoemaker 

Platinising    earthenware,    pottery,    and    the    like.     (P) 

Kettel    and   others 

metal    surfaces.     (P)  Crombie        

Platino,  a  gold-platinum  alloyj  as  platinum  substitute. 

Van  der  Marck       

Platinum  and  allied  metals  in  1917.    Hill 

in  British  Columbia     ■•■ 

oolloidal;  Precipitation  of on  metallic  surfaces. 

Spear  and  Kahn     

Discovery      of      blue     quartzite     containing in 

Germany        

-gold  alloy  as  platinum  substitute.    Van  der  Marck 
Hydrogenation  of  aromatic  compounds  with  the  help 

of  .     Willstatter  and  Jaquet       

Mines   Order.   1918       

ia  New  South  Wales _ 

Oxidation  of  sulphur  dioxide  and  of  ammonia  in  the 

presence  of .    Wenger   and  Urfer 

Replacement    of in    apparatus    for    electrolysis. 

Nicolardot  and  Boudet 

and   similar  metals ;   Extraction  of  from  sands 

and  ores.     (P)     Thayer      

substitute ;    Platinum-gold    alloy    as  .    Van    der 

Marck  

ware;  Some  substitutes  for  .     Heath         ... 

-zinc  alloys;  Velocity  of  dissolution  of  in  acids. 

Centnerszwer  

Plumbago.    See  Graphite. 

Pneumatic  separators.     (P)  Simpson  

Poisoning  by    hydrofiuosilicic  acid.     Spaeth         

by    trinitrotoluene     and     tetranitromethane ;     Fatal 

cases  of .    Fischer 

Poisons  of  animal  origin.    Barger      

mouse- ;  Determination  of  white  phosphorus  in  . 

Mach  and  Lederle 

Poland;  Discoveries  of  iron  ore  in  

Polenske  method ;  Application  of  the  ■ to  the  analysis 

of  soaps  and  fatty  acids.    Fryer     

Polishing  composition;  Manufacture  of .  (P)  Black- 
more      

Pollution  of  the  atmosphere;  Results  obtained  by  the 
Advisory  Committee  on  the  .    Owens 

Polyneuritis ;  Distribution  of  the  substance  in  wheat, 
rice,   and   maize,   the   deficiency   of   which    in   a 

diet  causes  in  birds.     Chick  and  Hume     ... 

Effect  of  exposures  to  temperatures  at  or  abnve 
100°  C.  on  the  vitamine  whose  deficiency  in  a 
diet  causes  in  birds.     Chick  and  Hume 

Polysulphide  solutions;  Treating for  use  as  in- 
secticides. (P)  Holton,  and  Sherwin-Williams 
Co 

Polythionates,  thiosulphates,  and  sulphites;  Interaction 
of with    mercuric    chloride.     Sander 

Pomegranate  tree ;   Alkaloids  of  .    Hess  and  Eichel 

Fonceau  3R  (By.).    See  vnder  Azo  dyestuffs. 

Populis?    trichocarpa ;    Tannin    content    of .    Benson 

and  Jones  
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729a 
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66a 
272a 

423a 

516a 

213a* 
705a 

513a 
628a 

244a 

338R 
278R 

127  a 

178r 
244a 

560a 
251h 
224R 

368a 

750a 

591a 

244a 
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230a 
122a 

750a 
32t 

747a 
458r 

262t 

663a 

134r 

17a 
17a 


731a 
559a 


100a 


PAGE 

Porcelain ;  Annealing and  apparatus   used  therein. 

(P)    Hilger,   Ltd.,    and   Twyman      242a 

bodies ;     Temperature-porosity- volume     changes      in 

.    Loomis  509a 

Electrical   resistivity  of at   high   temperatures. 

Brace  ...  417a 

glaze;  Application  of  talc  for  .    Kaneshima     ...        57a 

Half-gas   firing  for  smokeless  burning  of  .     (P) 

Popp 734a 

insulating      material;      Manufacture      of  .     (P) 

Champion   and  others     335a 

kiln.     (P)  Mellor  656a 

Marquardt;   Production  of- .     Riddle         509a 

Porous  composition  for  heat  insulation  and   other  pur- 
poses.    (P)  Ashenhurst  209a* 

masses     and     objects ;     Preparation   of  .     N.    V. 

Nederlandsohe  Gist-  en  Spiritusfabr.,  and  Monk- 
horst     373a 

materials ;     Impregnating     with     preservative 

fluid.     (P)  Loud     ...      183a 

Portland  stone;  Action  of  rain  water  on  a .    Brame        40t 

Portugal;  Chemical  trade  of  102r 

Prohibited  exports      161R,  444a 

Tariff  alterations  2lR,  185R,  348R 

Tungsten  in  .  152r 

Portuguese  East  Africa;  Trade  of  in  1916    255r 

Islands;    Cacao   in  ,       122b 

Posidonia  fibre;  Nitration  of .    Smart  and   Pecover      300t 

Postal  rates  on  scientific  publications         204a 

Potash    absorption    by    different    crops ;    Effect    of   lime 

upon  .     Plummer       744a 

Availabilitv     of  in    some    common    soil-forming 

minerals.     Plummer        744a 

-bearing  rocks,  minerals,  residues,  or  wastes ;  Manu- 
facture   of    potassium    chloride    from .     (P) 

Ashcroft         s 180a 

-bearing     silicates;     Method    of  "treating .     (P) 

Glaeser,  and  Potash  Extraction  Corporation     ...      181a 
Bracken  as  a  source  of  - — .    Berry  and  others     ...      315a 

from  cement  dust ;  Wet  process  for  extracting . 

Dean     657a 

in  cement  mill   dust ;   Direct  heat  treatment  to  in- 

crea  se   the    content   of   water-soluble .    Merz      180a 

Commercial   aspect    of   recovery    of in    pig-iron 

manufacture.    Chance     87a 

Concentration  of  from  raw  materials  contain- 
ing only  a  trace  of  this  element  by  means  of 
electrical    precipitation    of    flue-dust    and    fume 

from  cement  kilns.    Erdahl     373a 

deposits   of   Alsace      227R 

deposits  of  Alsace   and   their    economic  significance 

in  relation  to  terms  of  peace.    Kestner     

Determination   of .    Blount      

discovery  in  Saskatchewan  

Effect    of    coal    ash    on    liberation     and 

cement  kiln  .     Potter,  jun.,  and 

extraction  from  felspar : 

(P)  Anderson  149a 

(P)  Swenarton  733a 

Extraction  of  from  kelp.    Higgins 653a 

Extraction    of from    potash-bearing    materials. 

(P)  Ashcroft  691A 

Extraction  of   from   sea-water   bittern.    Hilde- 

brand  186a 

Extraction  of  from  tobacco.     (P)  Kennedy  and 

others  149a 

Imports    of    German  into    Norway 269R 

industry ;    By-product  lime,   a  fertiliser  from  waste 

liquors  from  .    Kosmann 744a 

industry  of  Germany     269R,  364r,  419r 

industry ;    Manufacture    of    hydrochloric    acid   from 

waste  liquors  of  .    Lepsius         368a 

industry;   Nebraska  87a 

industry;     Prospects    of    founding    a  in    Great 

Britain.    Chance 222t 

industry;   Utilisation  of  waste  magnesium   chloride 

liquors  of  the  .     (P)  Chem.   Fabr.   Buckau...      334a 

Italian  leucitic  lavas  as  source  of  .    Washington      148a 

lye;  Manufacture  of  from  vegetable  ashes  and 

its   application   for   boiling  straw   in  the   paper 

industry.    Tanaka  53a 

mines  in   Spain;  Proposed  regulation  of  .         ...      379fl 

A   neglected     chemical    reaction     and   an   available 

source   of .    Ashcroft  10r,  54a 

in  the  Pintados  Salar,  Tarapaca,  Chile.    Gale        ...      298a 

Plant  for  manufacture  of from   kelp  in   Queen 

Charlotte  Island,  Canada         Hn 

Process  for  increasing  the  solubility  of   the  in 

cement-kiln     dust.      (P)  Anderson,     and     Inter- 
national   Precipitation   Co.      ...  ,      88a 

production  420b 

Production   of  in   Chile         282R 

production    in    Great    Britain       313n 

production    in    United    States       12s,  264b 

products ;    Process     of     recovering    high-grade   . 

(P)    MacMillan.    and    Niagara    Alkali    Co. 

Recovery   of    from   blast-furnace  dust-     Berry 

and    Mc Arthur        

recovery    from   blast-furnace    gas  

Lewis       

recovery  from  blast-furnace  gas ;  Development  of 
during    the  war      


291t 

...      284a 

...       378r,  476r 

nature   of 

Cheesman      180a 


181a 

It 
12r 
128t 
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Potash— cont. 

Recovery    of  as   a   by-product   of   tho   cement 

industry.     Ross   and   Merz      9a 

recovery;    Cottrell    process    lor  .     Bradley       ...      655a 

Recovery    of   from    greensand.      Charlton       ...        87a 

Recovery  of  from  wool-scouring  WMte.    Westou        17x 

residues;    Condition    of    fertiliser    in    Hugers* 

town   silty    loam    soil.     Frear  aud   Erb 776a 

Resources  of  suitable  for  glass-making  in    the 

United    Kingdom.      Bos  well  7a,  9b 

■alts    in    Hungary.      Ton    Konek-Norwall        544a 

in  soils;  Influence  of  gypsum  on  solubility  of  . 

MeMiller         555a 

Study    of   the  Do   Roode   method    for  determination 

of in    fertiliser    materials.         Koitt    and 

Shiver  253a 

in     the     United    States.      Barton  135b 

Water  hyacinth  as  a  source  of  .     Day 631a 

works;  Manufacture  of    pure  magnesium    hydroxide 

from  magnesium   chloride   liquors  of  .     (P) 

Krtiu     467a 

Potassamide ;      Electrolysis      of     molten    .     Wohler 

and    St&ng-Lund  661a 

Potassium;    Determination    of    .      Huttner    75Ca 

Gravimetric     determination      of     by     sodium 

cobs  It  in  it  rite.      Garola    and    Braun  168a 

Light  Alters    for  deteotion  of    .     Herzog        ...      352a 

requirements    of    bacteria.      Koch  436a 

and    sodium ;    Determination    of    .      McCrudden 

and    Sargent  109a 

and    sodium ;     Determination    of   as    chlorides 

by     use    of    the    refractomcter.         Shippy    and 

Burrows         168a 

and  sodium;  Determination  of  in  organic  sub- 
stances.     Rhue       488a 

Potassium   aluminate;   Manufacture   of  .      (P)   Dutt 

and    Dutt       580a 

ammonium  nitrate,  a  new  top-dressing  for  sugar- 
beet.      Hoffmann  744a 

bitartrate   and   sodium   bitartrate ;    Manufacture    of 

mixtures    of    .       (P)    Gladysz 302a' 

carbonate ;    Causticising   .      Belloni  368a 

carbonate ;    Manufacture    of    .      (P)    Dutt    and 

Dntt      58Qa 

chlorate;    Manufacture    of    in    Japan 320b 

chloride;  Heat   technology  applied  to  solution  and 

cooling  in  preparation  of  ■  from  crude  potas- 

siutd  salts.      Krull  731a 

chloride;  Manufacture  of  .     (P)  Dutt  and  Dutt      466a 

chloride;  Manufacture  of  from  natural  sili- 
cates,   rocks,    minerals,    or     wastes     containing 

potash.      (P)     Ashcroft  180a 

chloride ;    Manufacture    of    in    production     of 

pig-iron.      (PJ  British  Cyanides   Co.,  and  others        88a 
chloride;  Method  of  treating  ferrous  alkali  silicates 

for    production      of    .        (P)     Glaese^    and 

Potash    Extraction    Corporation       181a 

chloride,   potassium   sulphate,  sodium  sulphate,    and 

chloride ;      Equilibria      in      solutions     of     . 

Blasdale        369a 

chloride;      Process     for     purifying    .     (P)  Cox, 

and    General    Reduction    Gas    and    By-products 

Co 181a 

chloride;  Separation  of  sodium  sulphate  and 
chloride,  potassium  sulphate,  and  by  frac- 
tional   crystallisation.      Blasdale       369a 

chloride  works;   Fertiliser  from  effluent   from   . 

Hiittner  666a 

compounds  in  cement-kiln  dust ;  Increasing  the 
solubility  of  the  .  (P)  Nestell,  and  Inter- 
national   Precipitation  Co 622a 

compounds;    Manufacture   of   : 

(P)  Haslup    and    Peacock  507a 

(P)  Scholes      579a 

compounds ;    Manufacture   of   and    of    cement. 

(P)    Ellis,    and    Ellis-Foster    Co 125a 

compounds;    Manufacture    of    cement    and    recovery 

of .     (P)  Huber  and  Reath        769a« 

compounds;      Process      of      producing     from 

totacco    waste.      (P)    Zilk,    and    Odorless    Ferti- 
lizer  Manufacturing    Co 56a 

compounds;  Recovery  of  sol  able from  silicates. 

(P)   Halvorsrn  414a 

compounds ;    Recovery    of    from    wool-scouring 

liquors.      (P)    Underwood    and    lllston    687a 

guaiacolsnlphonate ;  Identification  and  determina- 
tion  of   .       Palktn       635a 

hydroxide:    Manufacture  of  commercially  pure  

from    felspar    or    natural    or    artificial    silicates 

or     aluminates.      (P)     Ashcroft        301a 

hydroxide ;     Manufacture    of    from    potassium 

carbonate.      Belloni  368.1 

iodate;     Oxidation    of    sulphides    with    .      Dean      299a 

lactate     solution     as     a     substitute     for     glycerol. 

Pnnnwitz    and    Beythien  560a 

metabisulphite;     Substitution    of    calcium    sulphite 

for  in   wine-making.     Sannino  103a 

monosulphide  and   sulphur.        Solidifying  points    of 

tho    system    — .      Thomas    and    Rule    55a 

permanganate     solutions:     Preparation     of     .V/100 

.     Halverson    and    Bergeim       193a 


Potassium — cont. 

persulphate;   Manufacture  of    by    electrolysis 

(P)   Neher  and  Co.,  and  Nydegger  

salts;  Appuratus  for  cooling  and  evaporating 
liquors  containing  .      (P)    Pinkenburg 

salts;      Deposits     of     at     Dallol,      Erythrea. 

Giua  460b 

salts;  Existence  of  bisehofite  deposits  and  tho 
secondary  transformations  of  the  Zechstein 
■      Rosza  

salts;     Extrnoting     from      greensand.       (P) 

Tschirner        \qia 

salts;   Extraction  of  from  tho  Pintados"Salar. 

Wells  

salts;     Extraction     of     from     potash-bearing 

materials.       (P)    Ashcroft       ...        

salts;    Manufacture  of  soluble  .     (P)   Henshaw 

salts;  Recovery  of  from  blast-furnace  flue- 
dust  or  the  like.  (P)  Stafford  Coal  and  Iron 
Co.,     and    Richmond       

salts;   Recovery  of  from    kelp.     (P)    Cameron" 

and   Alaska  Produots  Co 

salts;     Separating    from    mother-liquor    salts 

(P)    Sterling  

sulphate;   Manufacture   of  .      (P)    Peacock,   and 

Haslup   and    Peacock      

sulphate,   potassium   chloride,    sodium  sulphate   and 

chloride;     Equilibria     in     solutions     of      . 

Blasdale         

sulphate;    Recovery    of    from    alunite.  (P) 

Chappell,  and  Mineral  Products  Corporation    ... 

sulphate;  Separation  of  sodium  sulphate  and 
chloride,  potassium  chloride  and  by  frac- 
tional  crystallisation.      Blasdale      

sulphate;    Treating    potassium-bearing    silicates    to 

obtain  .     (P)    Sterling      

Potato    starch    as    brewing    material.      Petit       

staroh;    Micro-colorimetrio     identification    of    

in  presence  of  wheat  and  rye  starches.     Unna 
Potatoes;   Alleged  poisoning  by  .    Harris  and  Cock- 
burn                , 

Digestibility     and     food     value      of    in    their 

different   forms   as   fed,    of   potato- vin asses',   and 
of  potato-haulms,   with  farm  animals.     Voltz  ... 

Effect    of    frost    and    decay    upon    starch    in    . 

Edson  

Machinery  for  production  of  flour  and  starch  from 
.     (P)    McLeod         

Preparation    of    precooked    .         (P)     Condensed 

Food    Co 256a, 

Potters'   slip;  Sifters   for  treating  — - — .      (P)   Harrison 

Pottery;   Apatite  as  a  substitute  for  bone-ash  in  . 

Davis  

Casting  .      (P)    Allen    and    Ames 

colours;    Chrome-tin   at    cone    9.     Minton 

colours;  Overglaze at  cone  6-7.    Wilson 

Continuous    tunnel    kilns    for   .       (PJ    Benjamin 

Gas-fired    furnaces  for  .     (P)    Yates  and  others 

Glaze   used  in    manufacture   of  .      (P)    Edwards 

and    others  

glazes;    Effect    of    magnesian    on    underglaze 

colours.      Shah       

industry;   Difficu'ties   of    the  .  

mixtures ;     Graphic    determination      of     quaternary 

.      Newman      

moulds;      Deterioration      of      plaster     - — ■     during 

storage.      Mellor 

Ovens  or  kilns  for  U6e  in  manufacture  of  .     (P) 

Marlow,  and    Minton,  Hollins,   and  Co 

Production    of   in    France 

stain;     Chrome-tin    pink    .      Mayer        

in    the    United    States  

ware;   Bending  of    easy-fired  .      Moore 

Powder,  smokeless;  Detection  of  acidity  in  .  Angeli 

smokeless ;  Determination  of  acetone  in .    Pieroni 

Powdering   stone,    ore,    and   like   materials ;    Machinery 

for .     (P)  Baxter,  Ltd.,  and  Baxter    

Powdery  materials;  Process  and  apparatus  for  treating 

in  a  shaking  vessel.     (P)   Stegmeyer 

Power  by-product  problem;  Survey  of  the .    Wollas* 

ton        

Defence  of  the  Realm  regulation  respecting  the 
supply   of  ■ — — 

electric;   Coal  conservation  and*supply  of  . 

electric ;    Development   of  in    Scandinavia 

electric ;  Interim  report  of  Coal  conservation  sub- 
committee of  Reconstruction  Committee  on 
supply  of in  Great  Britain  

electric;  Report  of  Committee  on  supply  of  .  ... 

heating   and    lighting    order.    1918         139e, 

Hydro-electric  in  Switzerland         

production  ;   Use.   of   solid   fuel   for  large-scale  . 

(P)   Merz  and  McLellan,   and  others         ...      499a, 

6team- ;  Economies  in  -.  

system  and  pump.  (P)  Wilkinson,  and  General 
Electric   Co.  

water-;  Appointment  of  sub-committee  to  enquire 
into  resources  of  in  Ireland     

Water in  the  British  Empire  

Water  in  Canada  
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Power — cont. 

Water  in   Germany 

Water in  Great  Britain 

Newlands  m       

Water  in  India    

Dickens  

Water    in   Norway 

Water  in  United  States         

Water on  the  Upper  Hhine    ...        ...        —        ••• 

^yater    ,    with    special    reference    to     Scotland. 

Linton  

"  Po-Toak  "    nuts   and   oil  ■        ■•• 

Precipitates ;  Cementing  properties  of  .     Laurie  and 

Ranken        •■•        —        —        £"„     "' 

Theory  of  formation  of  .     Astruc  and  Camo     ... 

Precipitation ;   Electrostatic  .      Eschholz 

methods;   Critical  elaboration  of   quantitative  . 

Heidenhain     •••        ■•■        ••■        "■ 

of  particles  from  fluid  streams;  Electrical .     {r> 

Girvin  and  others  

Precipitins;  Bacterial  and  detection  of  B.  botulinus 

in   preserved   foods   by   the  thermo-precipitation 

method.     Bornand  

Preservative ;  Preparation  of  a  from  cresol.    Nevin 

and  Mann     ...  .  ■■■      ."".,„.."* 

value   of   spices;    Use  of  micro-organisms   to  deter- 
mine   .    Bachmann     

Preservatives ;  Non-explosive  containing  nrtro-com- 

pounds  of  phenols.     (Pj   Chem.  Fabr.  Florsheim 
Preserving  and  drying  timber  and  other  materials.     (P) 

McJIullen  and  MeMullea  

food;  Means  for  .     (P)  Kahn  •••        •■■        ••- 

foods ;  Vacuum  process  for  .      (P)    Sellars,  and 

American   Can  Co.  ••■        •••        ■■• 

fruit  and  other  organic  substances.      (P)   1  ranks  « 

fruit  and  vegetables.     (P)  Chambers     ...        —        ■■• 
fruit,    vegetables,    grain,    and    other    organic    sub- 
stances.    (P)  Kapadia     

Method  of  .     (P)  Clayton       ...       -       -       -■■ 

organic  materials  bv  the  use  of  X-rays;  Apparatus 

for  .      (P)   Gillett     

Presidential    address  

Press   plates   for  oil-expressing     presses   and    analogous 

apparatus.     (P)   French  

Press;  Treatment  of  chemical  subjects  by  the  daily . 

Pressures;    Production    of    high    by    electrolysis. 

Wilkens  

Pretoria  ;  Industrial  developments  in  

Prices  in  Britain  and  America ;  Chemical  

Principe.     Tariff  alterations      

Printing  coloured  reserves  with  certain  vat  dyestuffs : 

Haller       w2a 

Pomeranz  ■••        --■ 

fabrics;   Process    of  .      (P)    Prifold,   and   Cong- 
oleum  Co •■•         ■" 

fabrics  and  yarns ;   Machines  for  .      (PJ   Calico 

Printers'  Assoc,  and  others     

fibrous  substances;   Machine  for  .      (P)   Amrein 

inks;  Pigments  for  .    Tyson ■-        — 

paper ;  Process  of .    (P)  Jager  Ges..  and  Carl  ... 

piece  goods;  Machines  for  .     (F)  Tidswell        ... 

plates;    Development    process    without    glycerin    for 

preparation  of  photomechanical  .     Schulz  ... 

plates  ;  Electrolytic  etching  of .    (P)  Strecker  ... 

plates;   Preparation  of   photomechanical  .      (P) 

Hain  ;"      ,  •••    .    ••■ 

plates;  Production  of  intaglio  .      (P)   American 

Bank    Note   Co — 

Purification  of  products  of  hydrolysis  of  proteins  for 

use  in  .     (P)  Bennert        

reserves  with  vat  dve9tuffs.    Pomeranz -- 

textile   fabrics.      (P)    Calico   Printers'    Assoc,    and 

Ashton  

Prize  court  cases     

Problems  awaiting  solution ;  Chemical  .     Scholes  ... 

Producer-gas.     See   under  Gas. 

Propane ;  Compressibility  of  

son        

Production  of  from    turpentine.       (P)    McKee, 

and   New  Process  Gasoline  Co.         

Propionic   acid ;   Determination  of   acetic   acid,   butyric 

acid,  and .    Crowell 

Propyieneelycol  j    Optically    active   .       Abderhalden 

and  Eichwald         

Protactinium,  the  parent  substance  of  actinium 

Protein  factor  in  seeds  of  cereals.     Osborne  and  othera 
maize-;  Efficiency  of  in  adult  human  nutrition. 

Sherman  and  Winters     

matter;  Process  of  obtaining  from  maize.     (P) 

Takamine  and  Satow      38a, 

New    soluble    in    alcohol,    contained    in    milk. 

Osborne    and   others        

plastic  composition ;  Process  of  making  .       (P) 

Satow  

produots ;   Process  of   making   vegetable   .      (P) 

Satow  27a, 

silver;  Preparation  of  .     (P)   Nokada     
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Von 
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Proteins;  Adamkiewicz  reaction  of  .    Voisenet 

of  beef;   Bromination  of  the  products  of  hydrolysis 

of  some  •      Thrun  and   Trowbridge   ...        ... 

of   beef;   Hexone  bases  of   some  .      Thrun  and 

Trowbridge  

Chloramine  reactions  of .    Briggs 

of  cow's  milk.      Osborne  and  others      ...  _   _ 

Electrometric  titrations  of  solutions  containing  . 

Baker  and  Van  Slyke ■ 

Estimation  of  the  products  of  hydrolysis  of  some  of 

the in  raw  beef.     Thrun  and  Trowbridge  ... 

Formation  of  lipolytio   ester-hydrolysing   substances 

by  action  of  alkali  on .    Hulton-Frankel      ... 

Influence  of  carbohydrates  and  of  fats  on  the  nutri- 
tive power  of  alimentary  .     Maignon 

Ionisation  of and  antagonistic  salt  action.    Loeb 

Nephelometric  estimation  of  .     Kober 

Origin  of  the  humin  formed  by  the  acid  hydrolysis 
of  .  Hydrolysis  in  presence  of  formalde- 
hyde.    Gortner  and  Holm        

A  precipitant  for .     Schulte 

Preparation  of  compounds  of with  heavy  metals. 

(P)    Kottmann        

Purification  "of  products  of  hydrolysis  of for  use 

as  detergents  and  in  dyeing  and  printing.     (P) 

Bennert  

Recoverv  of  from  waste  liquors  from  treatment 

of  hides.    (P)  Peck,  and  Dorr  Co 

Toxicity  and  nutritive  power  of  alimentary nsed 

in  the  pure  state.    Maignon 

Values  of  some  seed for  maintenance.    McCollum 

and   Simmonds        

of    whey ;    Distinguishing   between   curd     and    . 

Luning  and   Tonius         

Proteolytic  activity  of  lactic  organisms.    Gorini 

enzyme  of  yeast ;  Nature  of  .    Ivanor 

enzymes :  Manufacture  of  an  extract  of  . 

Kanegafuchi  Boseki  Kabushiki  Kwaisha  . 
Protozoa    and    phenomena    of    redaction    in   soil. 

Wolzogen  Kuhr,   jun 

in   soil ;    Method    for  counting    certain  . 

and    Ray       

Prunut  armeniaca  ;  Fatty  oil  of  kernels  of  . 

Prussian    blue ;    Retardation    of    formation    of   — 

aluminium  hydroxide  sols.      Reitstbtter   ... 

Psamma  sp.   as  a   paper-making  material.    Oliver 

Pterin  aquilina  as  a  source  of  starch.    Zlataroff  ... 

Publication  ;   Co-ordination  of  scientific  . 

Puddling  furnaces.     (P)    Mackinlay 

process;  Improvements  in  the  .    Desch  ... 

Pulegenio  acid.    Wallach  and  Von  Rechenberg  ... 
Pulp  ;  Apparatus  for  washing  or  similarly  treating 

(P)  Milne         

-filter.     (P)    Crane        

industry   in    Canada 

Manufacture    of     for     making     paper, 

boards,  and  the  like,  from  bracken.     (P)  Moore 
Process  for  expressing  liquids  and  forming  articles 

from  .     (P)    N'orris 

soda- ;    Differentiation    of    sulphite-pulp    and    . 

Klemm  

Straining  .     (P)   Paramor  and  others       

suitable    for    manufacture    of    paper;    Process    and 

apparatus    for    reducing    cotton-stalks   to    . 

(P)    Irwin 

6ulphite-;     Differentiation    of    soda-pulp    and    . 

Klemm  

sulphite- ;      Method      of     staining      to      distinguish 

between  bleached   and  unbleached  .     Bright 

sulphite- ;  Reclaiming  system  in  manufacture  of . 

(P)  Thorne 

Pulping  of  extracted  yellow  pine  chips  by  the  sulphate 

process.    Kre>ss    and   Textor 

machines   for    coconuts    and   other  oil-bearing  pro- 
ducts.    (P)    Reeves  

Pulps ;  Process  of  replacing  solvents  in .     (P)  Moore 

Pulses;    Process  for  treating  for  edible  purposes. 

(P)   Rees,  and   Eastern  Flour  Co 

Pulverisers.     (P)  Clark     

Pulverising  apparatus.     (P)  Lachmann  and  others 

caustic    soda    or    the     like;     Machine     for     . 

(P)  Blacker 

machines  : 

(P)  Furse   and    Neill  

(P)  Koehler  and  Crosson 

mills;    Pneumatic   separator   for  .     (P)    Steckle 

molten      or     liquid     metals ;      Devices      for     . 

(P)   Cusquel  and  Goupil  

molten  materials.     (P)  Freeman 

ores     clay     and  other  mineral   substances ;   Process 

and   apparatus  for  .     (P)    WiUoughby 

Pulza  oil.      See  Curcas  oil  under   Oils,   Fatty 

Pumping  liquids ;  Apparatus  for .     (P)  Human,  and 

Kestner  Evaporator  and   Engineering  Co. 

liquids;    Utilising     an     expansive    force     for   . 

(P)    Humphrey  and   others     

Pumpkin  seed  oil.     See  under  Oils.  Fatty. 
Pumps  and  power  system.     (P)  Wilkinson,  and  General 
Electric  Co 
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of 


foodstuffs. 


for       ohloridising 


and 


Purine    bases ;      Determination 

Von  Fellenberg      

buon   in   nucleic   acids;    Determination    of  the  

after  cleavage  without  the  production  of  liumin. 

Feu  1  gen  

Pyranthridono.    Se«  under  Anthracene  djeatuffe. 

Pyridine-ammouia  mixtures  ;  Titration  of .    Pridenux 

biLsev ;    lU-oovenng  .     (1*)   Dodgo  and  others     ... 

Compounds   of    phenol    and   the  cresols    with   . 

Skirrow    and    Binmore 

Rapid  estimation  of  in  ammonia  and  its  salts. 

Harvey   mid    Sparks 
Pyrites.       burnt;       Method 

■  P     Etatotiffa  , 

cinder ;       IX-sulphurisation,       dezineiflcntiou, 

agglomeration  of .     (P)  Hentschel      

from   Cuba  

De:td-rimsting    Oaloinod     .      (P)    Buddeus 

Determination  of  sulphur  in .    Koraogl&now  nud 

l>imitrow        

Mechanical    furnaces    for   roasting  .     (P)    Bing- 
ham        

mines    of    Norway  

Production  of  in  Spain         

Roasting  in  shelf-burners.     (P)   Zellstoff-fubrik 

Waldbof        

Scandinavian   

Source  of  error  in  determination  of  sulphur  in . 

Binder  

in  the  United  States 

Pyrogallol ;   Preparation  of  .    Mito       

Pyrogallol-aldchyde ;    Colour    reaction   of    thorium 

zirconium    with  .     Kasercr         

Pyroligneous  acid;  Distilling  .     (P)  Bergstroni 

Pyrometers;    Radiation    .     (P)    Hilger,    Ltd., 

Merton  

Pyrophorio   alloy    industry;   American   .    Hirsch    ... 

Pyrophosphates;   Manufacture  of  acid  .     (P)    Levin 

Manufacture     of     alkali     or     alkaline-earth      . 

(P)  t  hem.  Fabr.  Budenheim 

Recovery    of    from    exhausted    bleaching    and 

washing    baths.     (P)    Reich 

Pyrophosphoborio  acid  ;  Manufacture  of .     (P)  Levin 

Pyrophosphorio  acid ;   Manufacture  of .     (P)    Levin 

Manufacture  of  a    non-bygioscopio  boron  derivative 
of  .     tP)   Levin         

Pyrotechnic  articles;   Manufacture  of  .(P)  Jedel  ... 

Pyroxylin   composition.      (P)    Sparre,    and  Du  Pont  do 
Nemours    Powder   Co 
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on    viscous   exudations   of 
Von   Lippmann        


76b 


and 


and 


Pyrrhotite-chalcopyrite  ores; 
in .    Coghill 

Pyrrole  Blacks.     Angeli     ... 


Flotation  of  ohaloopyrite 


Q 


Quartz;  Crucibles  for  preparing  fused  — 
and  Cooper   Hewitt   Electric    Co. 
Estimation  of  proportions  of  cristobolite,  tridyinite, 
and   in   silica  bricks.     Scott 

Quartzoso   rocks;    Analysis   of   .    ... 

Quaternary    mixtures;    Graphic   determination   of 
Newman         

Quebec;   Chrome  ore  in  

Copper  and  nickel  ore    deposit    in    . 

gold    fields  

Maple    products    in    

Molybdenite   from  — — 

Nickel   and  copper  refining  in  . 

Quebracho  (Dealings)   Order,  1918       

extract   in  Argentina   and   Paraguay   ... 

Queensland ;  Coal  production  in  . 

Mining  industry  of  in  1917 

Production    of    arsenic   in   

Raw  materials  in  for  paper,  twine, 

sugar   crop  

Quicksilver.    See  Mercury. 

Quinacridonsquiuone ;  Synthesis  of  . 

Quinine  ;  Adsorption  of by  fullers'  earth. 

alkaloids;  Disinfectant  action  of  on  pathogenic 

bacteria.    Bicling 

alkaloids;  Manufacture  of   compounds  of  with 

CC-diallyl      or      CC-nllvlalkvlbarbituric      ncids. 
(P)  See.  Chem.  Ind.  in  Basle 

Qninine  <  Dealings}  Order,  1918 

derivatives;  Disinfectant  action  of 

bacilli.     Schaeffer 

group ;      Manufacture    of     therapeutically     valuable 

compounds  of  the .     (P)   Soo.  Chem.  Ind.  in 

Basle  222a, 


379a 
102b 
378a 

204a 

659a 

418h 
342a 

309a 
349b 

730a 
381b 

74a 

352a 

406a 

226a* 
737a 
371a 

334a 

411a 

416a 
371a 

416a 
443a 

461a 


270a 
685a 


(P)  Keyos, 
tridyinite. 

89a 
207a 

693a 

>n   of 

699a 

121  it 

298k 
298a 
298R 
435b 
224b 
367b 
350b 

dyes. 

etc 

278b 
473b 
260b 
135b 
260b 

l.P'  'il  I'l  i'sl. 

Seidell  ... 

540a 
136a 

■  on  diphtheria 


221a 

222a 
442b 

191a 


Quinol ;    Occurrence   of    — 
grafted    pear    trees, 

Quinone   tannage     Moeller  

Quinoneimide    dyes.    Kelirraann  and   Sandoz       

dyes;   Nature  of  cyclic  .    Kehrmann       

Quinouoid    dyes  ;    Formulation    of  so-called   .    Fierz 

and    Koechlin  

Quiuotoxiues ;  Synthesis  of  .    Rabo  and  Kindler     ... 


Radioactive  element;  Discovery  of  a  new  

Means    for   rendering   liquids  .     (P)  Eliaa 

Means     for     rendering     water ,      (P)  ilevl    and 

Baker    

mineral-water      salts ;      Manufacture      of  .    (P) 

Jacobscn         

substances  ;  Colloidal  state  of  .    Zaohs     

Substances  Control  Order,  1918     

Radiograms ;    Preparation    of    sensitised    paper    or    like 

flexible  material  for  use  in  obtaining .     (P) 

Crosland  and  Crosland M 

Radium;      Bisulphato      method      of     determining . 

Barker  

from  carnotite  ore9     

emanation;    Apparatus     for    separation    of  nnd 

its    determination    electroscopically.     Underwood 

and    Schlundt  

Extraction  of  from  American  pitchblende  ores 

by   chlorination.    Cable  and  Schlundt       

ores;   Metallurgical  treatment  of  .    Moore 

sulphate;  Solubility  of  pure  .    land  and  others 

Raffia  wax;   Madagascar  as    a  source  of  

Rain   water ;    Sulphuric   acid   content   of  .    Kiippers 

Rancidity  of  butter.    Guthrie 

Chemical  tests  for  detection  of  .    Kerr    

Rape     straw     as     paper-making    and    fodder    material. 

Heuser   and  Blasweiler 

Rare  earths.    See   under   Earths. 

Rarer  elements  in  soils  and  plants ;  Relation  of  some  of 


PAQB 

281a 

776a 
119a 

573a 

685a 

781a 


263b 
222a 

165a 

150a 
205a 
327b 


323a 


532a 
320b 


690a 

333% 
626a 
240a 
240b 
388a 
526a 
475a 

574a 


Robinson  and  others 

Extraction    of   liquids   in   towers    filled 
Raschig  

;    Examination    of  .        Hiirtel    and 

(P)  Robinson,    and  Badger  and   Sons 


66a 
677a 
602a 

231a 

400a 


the 

Raschig's  rings; 
with  

Raspberry    juice 

Soiling 
Reaction  towers. 
Co. 
towers;    Filling   material   for  .     (P)  Petersen   ... 

Reactions;   Apparatus   for  performing   organic   chemical 

.     (P)  Alysworth,    and    Savings    Investment 

and  Trust  Co.         

between    gases  and/or  vapours;   Method  and  means 

for   bringing    about    chemical  by    means    of 

catalysts.     (P)  Roy,  and  Morson  and  Son 

between   solid   substances.    Parker  

Means    for    carrying    out    catalytic    or    contact  

between  gases  and /or  vapours.  (P)  Roy,  nnd 
Morson  and  Son 397b. 

Methods  of  and  apparatus  for  conducting  high  tem- 
perature   .  (P)  Testrup,        and       Techno- 

Chemical  Laboratories 

System  of  recording  rate  of  chemical  .    McBain 

Reagents;  Preparation  of  organic  chemical .    Adams 

and    Kamm 

Supply  of  organic in  United  States        

Rectification  npparatus ;  Cooling  plates  for  continuous 
.      (P)   Barbet  et  Fils  et  Cie 197a, 

column  and  dephlograator.     (P)  Pyzel     

of  fermented  musts,  methyl  alcohol,  and  other 
liquids.     (P)  Barbet  et  Fils  et  Cie 

of  liquids;    Apparatus   for .     (PJ  Monteith,    and 

Chemical  Construction    Co 

Red  lead;  Preparation  of  .     Zotier         

Red  salmon  oil.    See  tinder  Oils,  Fatty. 

Re-dissolving     separated     constituents    of    coal-tar    oils 

and     other     liquids;     Apparatus     for .      (P) 

Wilke  und  Co 619a 

Reducing  agent  containing  ferrous  and  calcium  sul- 
phides;    Process      of     producing     a .     (P) 

Bradley  150a 

Reductase  test  for  milk.    Arup 69a 

Reduction     of     metallic     oxides.      (P)  Hershman,    and 

Mineral  Products  Co 590a 

of     metallio     oxides,    especially     iron    oxides.     (P) 

Grbndal  740a 

of     organio     halogen      compounds ;     Catalytic  . 

Roscnmund   and   Zetzscho        442a 

Reflectors;  Manufacture  of  metal  .     (P)  Hancock  ...      129a* 

Refractive      index      of       fats;      Relationship      between 

Cheneveau       ...        64a 


496a 
369a 


678a 


357a 
9b 

636a 
320b 

613a 
644a 

319a* 

537a 
7a 


chemical   constitution  and 


158 


JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


Refractometer ;  Determination  of  potassium  and  sodium 

as  chlorides  through  the  use  of  the .    Shippy 

and    Burrows  

Differential .     Shook         

Use    of     dipping  in    examination    of    alcoholic 

liquids.    Randall 

XJse    of   in    examination     of     eucalyptus    oils. 

Smith 


168a 
443a 


633a 
272t 


Refractories;  Carborundum  .    Linbarger         656a 

Electric   furnace   treatment  of .    Hutton 698a 

Magnesite  as    raw  material   for .    Crook 696a 

Production    of    special  .    Riddle       509a 

research;    Proposed    association   for  .       ...  68b,  91h 

Silica  for  glassworks  use.     Rees ...      453b 

used    in    steel    production ;    Essential    properties    of 

217b,  701a 


Reynolds 
in   the  zinc  industry.    Audley 


393b,  702a 


Refractoriness    of    firebricks ;    Effect    of    load    on    . 

Mellor  and  Emery 

Refractory     articles ;      Manufacture     of .     (P)  Lin- 
barger,  and  Carborundum  Co.          

bricks,    blocks,    tuyeres,    etc    used   in   furnaces   for 

smelting     metals     etc. ;     Manufacture     of    . 

(P)  Mason  and  Couper 

bricks     for     furnaces ;      Manufacture    of .     (P) 

Reynolds         

bricks  made  from  non-plastic  materials.    Mottram 

393b, 

brioks ;     Testing     and    inspection    of .    Nesbitt 

and   Bell        

ceramic   articles ;    Manufacture   of .     (P)    Olver, 

and  Carborundum  Co 

clays ;    Burning    properties    of   some   American . 

Schurecht       

clays ;  Relation  between  fusion  point  and  composi- 
tion of  .    Montgomery  and  Fulton     

composition  from  slag  from  manufacture  of  ferro- 
chromimn.  (P)  Becket,  and  Electro  Metal- 
lurgical Co 

furnace  lining;  Manufacture  of  .     (P)  Newberry 

insulating  material ;  Manufacture  of  acid-resistant 
.     (P)  Stegmeyer       

material;   Corindite,  a  new  .      Bigot        

materials ;      Chemistry      of at      the      Imperial 

College    of    Science  

materials;     Distribution     of  in     South    Wales. 

Howe 

materials;  Furnaces  or  kilns  for  calcining .     (P) 

Richards        

materials  and    the   glass   industry.    Cobb      

materials  ;   Manufacture   of : 

(P)  Allen,   and   Fellhauer-Allen   Manufactur- 
ing Co 

(P)  Hardy  and  others        59a; 

(P)  Lecesne       

(P)  Stowe  

materials ;    Manufacture    of    basic  

materials ;  Relative  volatilities  of  

materials ;  Standardisation  of  teste  for 

products ;      Manufacture      of      unfired    .  (P) 

Petuel'sche  Terrain   Ges.  

substances ;  Melting by  electric  ares.     (P)  Webb 

ware;  Manufacture  of  highly from  non-argil- 
laceous materials,  particularly  zirconia.     Arnold      734a 

Refrigerating  apparatus  : 

(P)  Bertsch       2a*.  401a 

(P)  Bornhauser    and   others        198a,  198a 

(P)  Davis  757a 

(P)  Ewen,  and  Larsen  Ice  Machine  Co.       ...      198a 

rP)  Ewen  and  others         290a 

(P)  Keyes,     and     National     Automatic     Re- 
frigerator Co .-.        ...      679a 

(P)  McClellan  198a 

(P)  Richter  and  Baars     230a 

composition.     (P)  Keyes        497a 

machines ;      Ammonia      compressors      for  .     (P) 


(P)  Stowe 
Mott 


371a 

700a 

700a 
31a 
696a 
584a 
585a 
508a 
508a 


8a 

514a 


335a 
335a 


408b 

393R 


373A 

414r 


657a 
547  a 

31a' 
468a 

31a' 
698a 
693a 

336a 
553a* 


Metaalgie- 


(P)  Block 


Apeldoornsche      Machinefabr, 
terij   voor.   Landaal 

machines  ;    Ammonia   condenser  for 

machines;  Centrifugal  .     (P)  Goetz 

machines ;     Method     of     working     compression •. 

(P)   Dbderlein  

machines  ;  Rotary  : 

(P)    Lanz  

(P)  Orr,  and  General  Electric  Co 

Relation   between    efficiency   of  and   the   purity 

of  their   ammonia   charge.    Frerichs  

process : 

(P)   Bertsch      

(P)  Browne  and    Nichols  

(P)  Jefferies,      and      Jefferies-Norton 

poration  

fP)  Keyes,     and     National    Automatic 

frigerator     Co.  

(P)  Nortjn,       and        Jefferies-Norton 

poration  

purposes ;     Gas-compression    plants    for 

Heane  

Rossi's  work  on  


U, 


360a' 
615a 

174a 

360a 

401a 
614a 


26a', 
Cor- 

Be- 

142a, 
Cor- 


■      (P) 


401a 
25a 

401a' 

261a 

401a' 

401a' 
74t 


PAGE 

Refuse;    Apparatus   for  obtaining  fat  from  .     (P) 

Zwicky           603a 

Manufacture    of    manure     from     house,      town,     or 

other    .      (P)    Furse           745a 

nitrogenous;  Utilisation  of  .  Donath  and  Ulrich  598a 

Regenerators    for    coke-ovens.      (P)    Soo.    Franco-Beige 

de   Fours   a  Coke 262a 

Multiple  for  coke-ovens  or  analogous    devices. 

(P)     Bagley           760a 

Operation  of   chequer-brick  for   hot-blast   fur- 
naces.     (P)    Pfoser    and   others       248a 

Registering  apparatus,   chiefly   for    registering   feed   of 

granular    and    like     substances.      (P)    Lea       ...  566a* 

Rennet;  Action  of  and  of  pepsin  on  sodium  casein- 

ogenate.    Hammersten     602a 

Pepsin   as   a   substitute,   for  .      Grabcr 104a 

Replacing    a    liquid    containing    suspended    solids     by 

another   liquid.      (P)    Moore 757a 

Report    on    alkali,    etc.,    works ;     Fifty-fourth     annual 

by  the  chief  inspector,  1917 306b 

of    Association    of    British   Chemical    Manufacturers 

for    year  ended    May   31,    1918         268b 

on  -  certain   essential    industries    by   the  Committee 

on   Commercial    and    Industrial   Policy 207b 

of    Coal    Conservation    Committee    of    Ministry    of 

Reconstruction;  Final  345b 

of   Coal   conservation  sub-committee  of    Reconstruc- 
tion    Committee    on    electrio    power    supply    in 

Great  Britain;  Interim  ■ 40b 

of   Committee   of   Ceramio    Society   on   standardisa- 
tion   of   tests   for  refractory  materials 693a 

of  Committee  on  chemical  trade 18b 

of   Committee    on  electrio    power   supply      252b 

of    Committee    of    Institution    of    Petroleum    Tech- 
nologists on  production  of  oil  from  cannel  coal 

and   allied   minerals       326b 

of   Committee   of   Privv    Council   for   Scientific  and 

Industrial  Research  for    1917-1918 366b 

of  Committee  on  production   of   fuel  oil  from  home 

sources          325b 

on    corrosion    of    dry    gas-meters.      Taplay 759a 

of    th3    Departmental    Committee    on    cylinders    for 

dissolved    acetylene          101B 

of   the    Departmental  Committee  on   sulphuric   acid 

and    fertiliser    trades 118b 

on  doping  in  aircraft  works.      Smith 307b 

of     Gas    Traction    Committee    of    H.M.    Petroleum 

Executive;  Interim  186b 

of  Government  chemist  for  year  ended  Mar.  31,  1917  80b 
of    H.M.    Inspectors     of     Explosives ;    Forty-second 

annual    for    1917 347b 

to    Manchester    Steam-users'    Association     for    1916- 

1917.      Stromeyer            41b 

on   the    mineral   resources  of   the  United   Kingdom  477b 
of    Researoh    sub-committee     of     Gas    Investigation 
Committee   of   Institution  of  Gas    Engineers  on 
relative  efficiency  in  use  of  different  grades  and 

compositions  of  gas         681a 

of    South    African    State    Mining     Commission     ...  299b 

of  Sulphate   of  Ammonia  Association 441b 

on   trade    of    Australia   for    1917.      Milne       421b 

on  trade  of  Canada  and  Newfoundland  for  1917  ...  402b 
on   trade   of    New   Zealand    for  1917.      Dalton         ...  463b 
on  trade  of   South   Africa   for  1917.     Wickhnm      ...  401b 
on  treatment  of  exports  after  the  war  by  the  Com- 
mittee on  Commercial  and  Industrial  Policy  ...  233a 

Reports;  Colonial  159b 

Research  in  applied  chemistry 216b 

in    applied    chemistry   in   United    States        245b 

in  dyeing  industry      57b 

in  dyestuffs   at  Huddersfield         114b 

Gift  for  agricultural 201h 

High    temperature   ■      Darling         191b 

In  India;    Forest  362b 

in  India ;   Organisation    of   chemical  .     Holland  129b 

Industrial H4a 

in    industrial    chemistry       373b 

laboratory ;   Planning  a  for  an  industry.    Mees  201t 

in   petroleum;    Award   for  202a 

in   refractories ;    Proposed    association   for  .     68b,   91r 

Report   of   Committee  of    Privy   Council    for   Scien- 
tific   and    Industrial   366n 

Soientifio   and  industrial  in  Canada      341b 

State-aided and  the   small  manufacturer        ...  25b 

in    tin    and    tungsten    recovery 100b 

in    United    States;    Progress  in  361b 

Association;    Scoftish     Engineering,      Shipbuilding, 

and   Metallurgical  .            57b 

Resin;    Conifer  .      Schwalbe    and    Schulz      432a 

conifer;  Fat  content  of  .     Schwalbe  and  Schulz  382a 

ooumarone- ;    Manufacture   of    .      (P)    Ellis    and 

others             554  a 

exports       98b 

hydrogenated ;   Manufacture   of   .      (P)    Ellis    ...  65a 

Pine .     Fahrion 774a 

soaps;   Colloidal  nature  of  the  y   alkali  .     Paul  215a 

from  the  stone  pine.     Bamberger  and  Von  Klimburg  158a 
See   also  Rosin. 
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Resinous     compound;    HaJogenated    .      (P)    McCoy, 

and    Westinghouso   Elcotrio    and   Manufacturing 

Co 

condensation   products;   Manufacture  of    .      (P) 

Brown    and    others         

Resins ;    Apparatus  for  molting  — —  and  filling  rcoep- 


(P)    Westwood,    sen.,    and 


(P)  Dcmp- 


tacies    therewith. 

Westwood,   Jan. 

Constituents  of  : 

Lieb    and   Zinke         

Zinke    and  Lieb        

Conversion  of  into  dry  products.     (V)  Marcus 

Extraction    of    from    resinous    woods.         (P) 

Ogilvy  

Exudation  .     Bamberger  and   Von  Eliraburg  ... 

Grass-tree  (.Yurif/iorr/iapa)  of  Australia.    Smith 

Manufacture  of  .     (P)   Sperr,   jun.,  and  others 

Manufacture    of    from    benr-ol    plant    residue*. 

(P)    Koppers    Co.,    and    Darrin        

Manufacture    of    permanently    fusible    nnd    soluble 

from    non-fusible    phenot-uldchvde     resins. 

(P)    Berend  

Method    and    plant    for    distillation    of   .      (P) 

Woiokel  

oleo- ;     Extraetion     of  from     resinous     woods. 

(P)    Ogilvy  

Oleo-  from    JIardwickia   pinnuta    and   Diptero- 

earpui    itidicus.      Sudborongh    nnd    others 
Process    of    melting   .      (P)    Grieni,    and    Berrv 

Bros 

Rapid    determination    of  in    soap.     Fortini    ... 

Separation      of       from      impurities.        (P) 

MocJnuxin     

Treatment    of  .      (P)    Raymond       

Resistance  alloys ;    Electrical    properties    of  some  high 

.     Hunter   and    Sebast      

Retort       for     dry     distillation;      Experimental      . 

Coombs  

settings;    Horizontal  and   inclined 

ster  and   Sons,    and   Brooke 

settings ;    Regenerative    .      (P)    Drakes,    Ltd., 

and    Drake  

Retorts.     (P)    MoRae        

Apparatus   for  charging  vertical  .     (P)  Pieters 

Apparatus     for     removing     coke    discharged    from 

.       (P)    Drakes,    Ltd..    and    Drake    

Construction   of   .      (P)    Easton      

Construction   of   vertical  .     (P)    Toogood,    and 

Dempster   and    Sons       

for  crooking  oils.      (P)   Wellman,  and  Kansas  City 

Gasolene    Co.  

for  destructive  distillation  of   coal.       (P)  Bostaph, 

and    Bostaph    Engineering    Co 

for   destructive    distillation    of    sawdnst.    shavings, 

small  wood,   peat,   beans,  nuts,  and  like  carbon- 
aceous   substances;    Mechanical  ■ .     (P)  Blair, 

Campbell,    and    McLean,    and    others       

for  distillation  of  coal,  shale,  or  the  like;  Charging 

and    discharging .     (P)  Robertson    

lor   distilling,    carbonising,    roasting   and   the   like, 

of  coal,  oarbonaceous  and  other  materials.     (P) 

Bradley         

Gasifying .    (P)  VTemple         ... 

Method    and    means   for  equalising   or   maintaining 

an  equilibrium  or  any   predetermined    condition 

of  pressure  in in  the   manufacture   of  coal 

gas  or  in  the  volatilisation  of  other  substances. 

(P)  Macintosh    and    Hunt       

Plastic     composition     for  .        (P)  Hollingsworth 

and    Mitchem        

for  produoing   gas  and  coke  or  fuel ;  Heating  flues 

of .    (P)  Simpson     

Seal   for in   distillation    plants.    (P)  Sohacht... 

Vertical  for  distilling,    carbonising,     roasting, 

and   the   like    of    coal,   carbonaceous,   and   other 

material.     (P)  Walker    and    Bates 

Vertioal for    production    of    illuminating    gas. 

(P)  Birkholz  ' 

Retting,    degumming.    and    drying    fibre     plants    and 

woody    material.     (P)  Loomis  

flax    and    other    fibres.    (P)  Bacon       

textile   plants   by   microbiological    action ;    Carbone 

method    of  — — .    Carbone    and     Tombolato 

Reunion;    Trade    of  in    1916       

Review  ;  The  

Rhine;   Water  power  on  the  Upper  

Rhodesia;    Chromite    deposits    in   

Customs   decisions   on   imports    into  

Oilseed    industry    of    

Tariff    alterations        252b 

Trade  of  

Tungsten    in .    Johnstone       

Rhodium;    Action    of   sulphur  dioxide  and   of  ammonia 

in   the  presence  of .    Wenger  and   Urfer   ... 

Rhoduline.    See  under   Azine  dyestuffs. 

Rhubarb  juice;  Composition  of  .     Besson     

Rhus    divertiloba ;    Fat    from   .     McNair       

Rhus   lauriiia ;    Fat    from  .     McNair 


14l 
383a 


65a 

663a 

520a 
360a 

433a 
158a 
391b 
433a 

663a* 


274a* 

364a 

433a 

194b 

476a 
381a 

340a 
14a 

32a 

331a 

646a 

293a 
498a 
727a* 

457a« 
404a 

363a* 

3a 

60a* 

647a 

728a* 


728a 
362a 


292a 


682a 
364a 


458a 
456a 

574a 
264a 

27a 
255b 
1b 
263b 
435b 
121b 
224b 
,401b 
122b 
336b 

368a 

783a 
430a 
430a 


rAOL 

Rioe   and  its  by-produots ;  Utilisation  of  601a 

diot;    Value   of    yoast-vitamine    fraction    as   supple- 
ment  to   a  .    Emmett    and    McKim 105a 

Distribution  of  the  substance  in the  deficiency 

of  which  in  a  diet  causes  polyneuritis  in  birds 

and    beri-beri   in    man.    Cluck    and    Hume       ...       17a 

food     product.     (P)  Mutsuo  VI  i 

husks;     Utilisation    of    .  601a 

polishings ;    Antineuritio    properties    of    infusorial 

earth    extract    of    hydrolysed    extract    of . 

Brill     164a 

polishings;  Fatty    oil  from  .    Garelli      187a 

straw ;    Production    of    fibrous    material    from  . 

(P)  Tolea,   ana  Union  Fibre  Co 366a 

Rioinine.     Bottoher  441a 

Ricinodendron  a/ricanum  nuts.    Piornerts 430a 

Rioinostenrolio  acid  di-iodide ;   Preparation  of  a  crystal- 
line   ester   of .    (P)  Riedel    A..-Q 350a 

Road-surfacing    material;    Process    of    producing . 

(P)  Rosa        151a 

treatment.    (P)  Hurt,    and   Robeson  Process  Co.  ...       31a 

Roads;   Manufacture  of    binder  for .    (P)  Paterson      514a 

Roasting    furnace    for    zinc    blende ;    Choice    of   a . 

Chase  11a 

furnaoes.      (P)   Zavelberg      426a 

furnaces;    Mechanical  - — ■: 

(P)    Bingham  659a 

(P)    Ramen       659a 

furnaces;    Ore  .     (PJ  Rowley  and   Morton  ...      426a 

furnaoes ;    Rabble-arms    for     mechanical .     (P) 

Huntington,   Hcberlein,   and    Co.,   and   Bingham      629a* 

furnaoes;    Shaft   for .    (P)  Baird,    and   General 

Chemioal    Co ...      339a 

low-grade     sulphur-bearing      zinc     ores,     calcined 
pyrites,      and     other      metallurgical      produots. 

(P)  Buddeus  378a 

materials;    Retorts    for .     (P)  Bradley       728a 

materials ;    Vertical    retorts    for  .     (P)  Walker 

and   Bates      458a 

ores;    Furnaoes    for  .      (P)    Harbord         ...        ...      309a 

ores  by  means  of  exhaust    gases  from  gas  engines. 

(P)  Tissier  184a 

ores ;    Process    for .       (P)  Fulton,    and    Metal- 
lurgical Laboratories,   Inc 660a 

pvrites,   ores,    or  the    like    in   shelf-burners.        (P) 

Zellstoff-fabrik    Waldhof  309a 

Roofing     material ;    Manufacture    of    fibrous from 

6orap    leather.     (P)  Clapp    and    Bird        547a 

materials.     (D  Abraham     337a* 

Root-nematodo  and    its    control.     Duruz     189a 

Roots;      Machinerv      for     production      of      flour      and 

starch    from .     (P)  McLeod       713i« 

Rope     fibres ;     Distinguishing    manila    from    all    other 

"  hard  "  .    Swett     236a 

Rosin   control  order,    1918         80a 

Extraction     of  from    bone    charcoal    or    other 

substances.    (P)  MacGregor,  and  Scott  and  Son  662a 

Extraction  of  from   wood.    (P)  Teeple 131a 

Recovery   of from    pine    scrapings.        Sohaefer  775a 

See  also  Resin. 

Royal    Institution             171b,  198e,  243R 

Roj'al  Meteorological   Society 134b 

Royal    Society  of  Arts     54e,  72r,  151b,    197b,  219r 

Royal   Society   of    Edinburgh 242e,  297b,  434k 

Rubber ;       Ageing      of       vulcanised      plantation  . 

Stevens  305t,  340t 

allowed  to    become   damp ;   Development  of  chromo- 

genio   organisms    in    dry    raw  .     Eaton        ...        99a 

Apparatus    for    drying    or    heat    treatment   of  — ■ — . 

(P)  Moore     ..."       631a 

articles;   Process   of  ornamenting .     (P)    Creque      13lA 

Chemical  and   mechanical-technical  examination    of 

.    Fol       341a 

ooagulum;    Maturing    of  .    De    Vries       ...        ...      664a 

coagulum   or  similar  materials,    and  preparation  of 

the  same    for  vuloanisation  : 

(P)  General   Rubber   Co 433a*,  433a* 

(P)  Slocum.   and  General    Rubber  Co.        ...      313a 

as   a    colloid.      Twiss  471b 

Comparative      effect     of     organic     and      inorganic 

accelerators    in    vnloanising .    Stevens       ...      156t 

Comparative  methods   for  determining  state  of  cure 

of .    Stevens  280r 

Complete    removnl     of from    canvas    of     worn- 
out     pneumatic    tyres.     (P)  Debauge       66a* 

composition ;       Manufacture      of     vulcanised    . 

(P)  Gardner  65a 

composition ;    Plastic  .        (P)  Tone,    and     Car- 
borundum   Co 313a 

Compounding  of  .    (P)  Geer,  and    Goodrich  Co.       14a 

compounds ;   Determination  of   free  sulphur    in  soft 

.    Upton  520a 

compounds ;    Production    of   .     (P)  Gleason,    and 

Standard  Woven  Fabric  Co 251a 

Compounds  for    use  in   lieu  of  .     (P)  Flint       ...      520a* 

Consolidation  of  leather  sorap  or  refuse  with  crude 

or  waste  .  (P)  Watkins     742a 
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Rubber— cont. 

Depolynierisation   of   raw    : 

Kawakami  

Van   liossem      

Determination  of  content  of  nnsaponifiable  resins 
in.  various   kinds    of  .    Dekker 

Determination   of    nitrogen   in  .     Howie 

Determination     of     sulphur      in      vulcanised     . 

Stevens  

Differences  in  weight  in  preparation  of  sheet  and 
crepe  .    L>e  Vries  aud  Hellendoorn      

Effect  of  acid  coagulants  prepared  by  the  distilla- 
tion and  combustion  of  wood  on  the  quality 
of  .    Eaton    and     Whitby 

Effect  of  copper  on    crude  .    Fox 

goods;  Separating  fibrous  materials  from,  vul- 
canised   .     (P)  Golombek  

gums ;     Treatment   of    raw,    inferior   or   scrap . 

(P)  Ilcken  end  Down     

hard;      Manufacture      of     a     substitute     lor  . 

(P)  Pickl  and    Pickl      

industry;    Science    and     the .    Farmer    

industry ;    Some    problems    of    the    plantation . 

Stevens  

Influence  of  opening  a  tapping  cut  and  of  pollard- 
ing on    latex   and .    De  Vries 

latex;  Apparatus  and  process  for  estimating  the 
volume  of  acid  required  to  coagulate  a  given 
volume   of  .     (PJ  Cockerili  

latex  ;  Coagulating  : 

(P)   Lintner  &  Co '     

(P)    Slocum,  and  General  Rubber  Co. 

latex;    Coagulation    of  in    presence    of     sugar. 

Eaton  

Intex    coagulation;    Theory    of  .    Whitby 

latex  coagulation;  Theory  of  Hevea  .  Barrow- 
cliff       48t,  262t 

latex ;     Drying    coagulated    and    uncoagulated  . 

(P)  General     Rubber    Co 477a 

latex;       Treatment       of: .         (P)   Slocum,       and 

General     Rubber    Co 631a,  631a 

and      the     like;      Machinery       for     kneading . 

(P)  Davidson  

-like    material ;     Treatment    of     unvuleanised  . 

(P)  General    Rubber    Co.  

-like    products.     (P)  Weygang       

and    like    substances ;    Substitutes    for  .         (P) 

Bennett     and     Mel]  owes  

and  the   like ;   Treatment  of .     (P)  Morgan  and 

Wright  

Machines  for  impregnating  fabrics  with  — — . 
(P)  McGiehan         

Manufacture  of  agents  for  accelerating  the  vul- 
canisation   of .     (P)  Peachey 

Manufacture    of and    of    other    products    from 

latices.      (P)   Ilcken  and   Down        

Manufacture    of    sheet  .     <P)   Seward         

mixings;  Method  of  treating  finely-subdivided 
material    for .     (P)  Lewis  

Moisture  in  raw    .     Whitby     

Nature     of      mottling     of      vulcanised      Para . 

Rimpel  

or  other  material:  Scrap  washers  for  treatment  of 
scrap   .     (P)   Niblock  

Oxidation  of  .     Peachey   and  Leon 

Para;  Natural  accelerators  of  : 

Eaton       

Twiss        

Porosity   of  vulcanised  .    Van  Iterson      

Preparation    of  raw  with    special   reference   to 

slab    rubber    and    variability.     Eaton        

Preparation     of     "standard  "     iplantation  :     a 

new   method    of  coagulation.    Barrowcliff 

Process    for    purifying   raw,    inferior   or    scrap   . 

<P)  Ilcken    and   Down 

Process      of     reclaiming .  (P)  Murdock,     and 

Rubber    Regenerating    Co 

Process    of    treating  .     (P)  Fahrenwald 

product;  Manufacture  of  vulcanised  coumarone- 
.     (P)  Wells,    and   Ellis-Foster  Co 

products;    Manufacture    of .        (P)  Barton    and 

Gardner  

-proofed  cotton  fabrics ;  Isolation  and  examination 
of    the    textile    in  .     Porritt       

reclaimed;   Valuation    of  .       Peregrin      

Regeneration    of   vulcanised  .        (P)  Varenhorst 

and     Fol        

seed ;  Oil-content,  keeping  qualities,  and  com- 
mercial  possibilities   of    Para  .     Spring  and 

Day       

substitute  from  German   plants 

substitute;  Manufacture  of  : 

(P)    Ali-Cohen  

(P)   Carter         

(P)    Satow         

fP)    Wood  

technology    at  the    Imperial   College  of   Science      ... 

Testing    of  .     Van    Ross^m       

Treatment       of        raw,        inferior       or    Bcrap  . 

(V)    Tlc^en    and    Down 

Treatment     of      unvuleanised     .       (P)       General 

Rubber    Co 477* 


476a 
341a 


341a 
85t 


775a 
664a 


99a 
99a 

383a 

65a 

477a 
219e 

237a 

663a 

14a 

131a 
631a 

99a 

708a 


251a* 

477a 
14a 

742a 

631a 

216a 

216a 

65a 
665a 

383a 
278t 

595a 

216a* 
.  7R,  55t 

51t 
51t 

595a 

99a 

95t 

65a 

251a 
596a 

66a 

14a 

110b 
159a 

341a 


381a 
397b 

775a* 
131a 
35a 

477a 
40Rn 
215a 

65a 


Rubber— cont. 

Utilisation     of     reclaimed  '  in      Germany.       Le 

Blanc    and    Luttke 

Vulcanisation  of  : 

(PJ  Olivier        

(P)    Ostromyslenski,  and   New   York  Belting 

and   Packing   Co.  

(P)  Payne,    and    Candce   and   Co.  

(P)  Twiss,  and  Dunlop  Rubber  Co 

Vulcanisation    of  by    selenium.     Boggs 

Vulcanisation     of  with    selenium    or    its    com- 
pounds.     (V)    Boggs,    and    Simplex    Wire    and 

Cable    Co 

Vulcanisation  of  without  sulphur  by  Ostromy- 

slenski's     method.     Bunschoten        251a, 

waste;    Reclaiming .        (P)  Kryder    and    Snyder 

R tibia    cordi  folia  ;    Indian    madder   from    r 

Rubidium;  Approximate  quantitative  determination  of 
■ in    plant    ash.     Robinson 

Rubidium  chloride ;  Microchemical  reactions  of  metals 
with  .         Vermande  

Rumania;    Graphite   deposits    of    227b, 

Petroleum  industry   of  .      Masterman        

Sugar    industry  of   

Russia;   Beet    sugar   production    in  

Cellulose    production    in    

Chemical    works   in    

Coal   famine  in  

Copper   mines   of   .         

Discoveries    of    iron    ore    in .         

Discovery    of     coal     in    .  

Electrification  of   the  Donetz    Basin      

Fat    industry    of   .  

German   iron  interests   in   

Industrial      losses      of  due      to      Brest-Litovsk 

treaty  

Iron   and    ooal    in  before   the   war  

Nationalisation  of  industries  in  

Oil    industry   of   .  

Production  of  textile  colours  in  

Russian    industries ;    Present    state    of   

manganese   ore    for    Germany       

Rust-preventing    process.     (P)  Reichenstein  

prevention.     (P)   Gesell         

-proofing         composition ;        Manufacture       of . 

(P)  Emig    and    Bergen  

-proofing   iron   and   steel.     (P)   Oeschger   and   Parker 

Rust  Proof    Co.  of  America 

-proofing    iron    and    steel    by    vapours     containing 

phosphorus     compounds.     (P)  Allen  

Rusting;     Process    of     treating    steel    to    prevent . 

(P)  Gooding  

Rye  starch ;  Micro-colorimetrio  identification  of  — — 
in  presence  of  wheat  and  potato  starches. 
Unna  


21&A* 

66a 
433a 
596a» 
188a 


66a 

664a 
433a 

573a 
76a 

673a 

342b 

34b 
476b 

476r 
141b 
162b 

75b 
365r 
458b 

36b 
364r 
476r 
364b 

153b 
365R 
395r 
254  r 
460b 

396b 
227b 
425a 
551a 

383a 

184a 

94a 

61a 


746a 


Saccharin;     Analysis    of    commercial  .        Richmond 

and    Hill        246t,  470b 

in    humau    diet  97a,  130b 

manufacture  in   the  United  Kingdom 180b 

monopoly  in  Finland  ;  Proposed  464b 

Peligot's;    Non-decomposition     of  during     aloo- 

holio    fermentation-    Pellet 219a 

Peligot's ;    Some    optical    properties    of  .     Pellet      219a 

production   in    Austria  443b 

tablets;    Analysis    of  .     Richmond    and    others...       414b 

"Use  of  as  sweetening  agent 98tt 

Saccharose.    See  Sucrose. 


and    rendering   them   imper- 
45a, 


Sacks ;    Waterproofing 

vious    to     dust.     (P)  Gadsden 

Safflower     seed ;      Chemical     studies     on  ■ 
germination.     Tamhane 

St.    John's    wort;    Colouring    matters    of  - 


O'Neill 


Sake; 


and      Perk  in 
Pasteurisation 


of by     electric      heating. 

Tadokoro    and  others      

Salamandra      maculosa ;      Poisonous      principles      from 
.     Barger  

Salicylic    aeid ;    Determination   of 


in    foods.     Steen- 


bergen  

Manufacture    of  .     (P)  Theodor 

Manufacture    of    paper    containing  - 

Erben    Ges.  


(P)  Elkan 


Salmo  iridens;    Fatty    oil   from  .    Tsujimoto.. 

Salmon;    Fatty   oil    of   red  .     Nakatogawa    .. 

Salophcn.     See    Acetylaminophenyl   salicylate. 


262a» 

194R 

235a 

68a 

33T 

346a 
349a 

575a 

63a 

707a 


SUBJECT  INDEX. 


lfil 


622a 
419b 
218u 


Apparatus    for    drying .     (P)  Hutohina 

dsponte;    Dutch    .         

Dissociation     of  .    Thompson  

Elcctrolytio        cells        for       electrolysis        of 

(P)  Stathnm  380a 

Evaporation    of    .  398b,  419b 

industry     for     to  459a 

Manufacture    of  .    (P)   Weil      415A,  581A 

Preventing and         other       substances        from 

mug  damp  «nd  lumpy,     (l'j   [mmerwahr  ...      371a 

production     in     Norway        349b 

solution.       Cooler     for     .       (P)     Thjsten     und 

,    c° "       ...       360a,  401a 

solutions  :    lleflux   condensing  apparatus   for  cooling 

.     il'l  Thjrssen     und     Co 

works;    Extraction     of    bromine     from    the    mother 
liquors  of   marine  — — .     Magnanini   and   others 
See  alto  Sodium  chloride. 
Saltpetre.    See   Potassium  nitrate 

Chile .    See  Sodium    nitrate. 

Baiters'    Company;     Proposed    foundation    of    an    Insti- 
tute   of     Industrial    Chemistry    by   the   .    ... 

Salter-'     [nitltute     of    Industrial    chemistry  ;     Appoint- 
ment of    lh\    H,  O.  Forster  as  director  of  . 

Effects    of    on   precipitation   of   gelatin    by 

alcohol.      Fcnn 

Equilibria    in     solutions    containing     mixtures    of 

.      Blnsdnle  

Influence   of   motnllio   on    germination    in    pre- 
sence,   of    calcium.     Maquenne    and   Demoussy  ... 

insoluble;    Solubility    of    .      Taylor  ...     '  ... 

Method    of    treating    liquids    to    remove    dissolved 

.      (P)    Dohorty         

oceanic ;    Complete    review     of     solutions    of   . 

Janeoko  148a.  465a 

smelling-;     Solidified    .       (P)    Cofman-Nieor. -t 

Salvar.an  :    Maximum    prices    for   

preparations;   Not** 

substitutes  

Samandaridine.       Bnrger  

Sbmandnrine.      Barger       

Sambucus   roctmoeoti    Fatty    oils   of    seeds    and    berries 

of   .     Zellner    '       

Snmphire,    sea-;    Essentia]    oil    of from    different 

parts  of   Franoe.     Delepine  and   De  Belsunce  ... 

Sand    filters  ;    Theory   of    action   of   .      Minder 

Process  for  purifying  .     (P)  Langford 

in    the    United    states         

Snnderswood  ;  Colouring    matters   of  .     O'Neill    and 

lVrkin  

Sango-sanga    not..      1'n-raerts 

oil.     Nee    under  Oils,  Fatty. 

Santonin;    Oxidation    of    by 

per-ncids.      Cusmnno 

Sao   Thome\      Tariff    alterations  

Saponification   of   citric    acid   esters    and   uf    gly I.. 

Alkaline   .      Pinnow  

of   fats.      Trcub  

Saponins    from    mowrah    seed.      Spiegel    and    Meyer      . 

Plai  •  sing    as     soap     substitutes     in 

Germany        

Sapotoxins ;     Detection    and    determination    of    in 

poisonous    bread    and    flour.      Steecklin 

Snrcothanmine,  a  fixed   alkaloid  present  in  the  common 

broom.      Vaicur      

Sarcothfimmt*     teopartus;     New     volatile     alkaloid     in 
.      Taleur  , 


401a 
370a 


373r 

412R 

216a 

369a 

132a 
297  b 

115a 

465a 

107a 

...      303b 

...       436R 

249n,  265b 

33t 

33t 

519a 

137a 
387a 
124a 
96b 

235' 
430a 


means     of     organic 


748a 
161b 

66a  i 

129a 
388a 

280b 

163a 

485a 


Sarcotknmnm   ttfopartus;    Presence   of   a   fixed   alkaloid 

in   .      Valeur 

Saskatchewan;  Potash  discovery  in  

Sawdust ;      Carbonisation      and      distillation     of     . 

Gnlaine    and    Houlbert 

Mechanical    retorts    for    destructive    distillation    of 

.      (P)    Blair,    Campbell,    and    McLean,    and 

others  

Use  of  in    paper-making      

Scale;  Manufacture  of  iron  from   black  oxide  .     (P) 

Perry,    and    Metalloids,    Ltd 

Scandinavia;   Electric    power  developments   in   .    ... 

Pyrites   from  

8carlet  83R  (B.).     See  under  Azo  dyestuffs. 

Scattering    media;   Behaviour    of  in   fully  diffused 

light.     Channon  and   others 

Schoop  metal  spraying  process.     Arnold     

Science;   Application   of   in   industry.     Hedley   ... 

applied    to    war  

Natural  in  education 

Profession    of    

and  the  war.     Wcsbrook      

Scientific    information;  Control  of  .     Rintoul 

organisations ;  Inter-Allied  conference  of  inter- 
national    

Products    Exhibition  

publication;   Co-ordination   of  


529a 


485a 
476b 


363a 


647a 
189  a 

271a 
321b 
349b 


224a 
472a 

131b 
227b 
213b 
107  R 
30B 
67b 

395b 
177b 
217R 


Booparin,       ller/.ig    alul    Tiring  

Scopoletm;    Present f   in    Uymenodyctyon  excel- 

tum  bark.     Qtbson  and    Simonsen 

Scotch   hearth;    M<  ol.anicaJlyopcrutcd  .     (P)   Moses, 

and    St.    Louis    Smelting   and    Refining    Co.     ..! 

Scotlnnd  ;   Water   power  with  special  reference  to  . 

Linton  

Soottish    mineral    oil    industry  

Scouring    fabrics    or    fibrous    matter.       (P)    Poul6on    ... 
wool,    ynrn,    or   other    fibrous    material;    Apparatus 

for    .      (P)    Walker  

Scrap  washers  for  treatment  of  scrap  rubber  and  other 

material.      (P)     Niblock  

Screening  plant  for  metalliferous    ores   and   other  sub- 
stances.     (P)    Pochin    and    Poehln  

Scrubbers ;      Washer     for     extracting     ammonia, 

naphtha,    and    other    impurities    from    coal    gas. 

(P)    bpencer  

"  Sea   lemon."     See   "  Sea  plum." 

"Sea,   plum";   Fatty    oil  of   .     Picraerts      

Searchlights;    Electrodes    for  .      (PJ    Sperry 

Sea-water.     Sec  miller   Water. 

Seaweed;    Cheniioal    utilisation    of    ■ 

Fuel    briquettes     from    

Secule     cornutttm;     Preparation    from    .       (P)  Soc. 

Chera.    Ind.    in     Baslo 

Sections  ;    News   from  : 

Birmingham      71b. 

Bristol   and    South    Wales    .. 

Canadian  

Canadian    Pacific    (British    Columbia) 


132R,   168r,  433r,   451b, 

109b, 

131B,  431b, 

Canadian    Pacific    (British    Columbia)  ...        30r, 

Edinburgh  3lB,  70b,  110b,  392b,  433b, 

Glasgow  195b,  413b, 

Liverpool       52R,  92b,  110n,  169b,  195r,  413b, 

London       ...        30b,  93b,  132b,  195r,  241b,   392b,  413b, 
Manchester       ...       7b,  31e,  53h,  1C9r,  149b,  195b,  432b, 

Newcastle  7b,  31b,  131b,  195e,  432b, 

New    York  70b, 

Nottingham  7r,  53b,  92r,  131b,  169b,  413b,  433b,  451b, 

Sydney,    N.S.W 357R, 

Yorkshire       7b,  53b,  109b,  149b,  392b, 

Seed    proteins ;    Values   of   some    for   maintenance. 

McC'ollum    and     Simnionds       

Seeds;    Apparatus     for    cooling    and    drying    and 

removing  dust    theretrom.      (P)    Marshall 

Determination  of  oil   in Gray 

Drying    apparatus    for    .      (P)    Boulton 

Prejudicial    effects   of    treatment   with   formalin   on 

germination    of    .      Kiessling 

Process    of     treating    for    obtaining    oil     and 

other    products.         (P)    Loomi6,      and     Burdett 

Loomis    Corporation        

Regenerating    damaged    .      (P)    Callebaut 

Resistance  of  to   desiccation.     Harrington  and 

Crocker  

Utilisation  of  certain  in  manufacture  of    arti- 
ficial butter  or  the   like.      (P)   De  Bruyn,   Ltd., 

and    De    Bruyn       

Sejen  palm  oil.     See  under  Oils,   Fatty. 
Scle  oil.     See  under  Oils,  Fatty. 

Sclcnic  acid ;   Volumetric  determination  of  .     Moser 

and    Prinz  

Selenious     acid ;     Volumetric     determination     of     . 

Moser    and    Prinz  

Selenium   and  aluminium ;  Metallographic  investigation 

of  the  system  .     Chikoshigi  and  Aoki 

and  antimony;   Metallographic   investigation   of  the 

system  .     Chikashigi    and    Fujita.      

and    cadmium ;   Metallographic    investigation  of  the 

system  .     Chikashigi   and  Hikosaka 

as    decolorising   agent   in    glass.      Frommel 

Detection  of  in  sulphuric  acid.     Palet 

Determination  of  in  organic  compounds.     Von 

Konck    and    Scbleifer 

production   in  United   States  in    1917    ... 

Recovery  of  in    copper  refining.     Merriss    and 

Binder  

Vulcanisation   of    rubber  by    : 

Boggs       

(P)  Boggs,  and  Simplex  Wire  and  Cable  Co. 
and    zinc;     Metallographic      investigation     of     the 

system  .    Chikashigi  and  Kurosawa 

Selenium     compounds ;    Vulcanisation    of    rubber    with 

.     (P)    Boggs,  and  Simplex  Wire  and  Cable 

Co 

derivatives      of      antipyrine.        Von       Konek       and 

Sohleifer       

Selenomethylene    Blue.     Knrrer  

Selenylureas;      Preparation     of     alphyl-  .     (P)  Von 

Heyden    A.-G.  

Seliwanoff    reaction    for    detecting    ketoses    or    sucrose: 
Modification  of  the  .     Weehuizen         


PAOI 

671a 

107a 
428a* 

314b 

467b 
179a' 

462a 
216a« 
339a* 

457a 

741a 
263a 

279R 
437E 

717a 

470b 
132b 
470b 
194e 
470b 
451b 
452b 
452r 
470R 
451b 
431b 
470k 
391  n 
432b 

105* 

113a 

430a 
453a 


14a 

747a 


777  a 
105a 


730a 
730a 
153a 
153a 

153  i 
583* 
147a 

560a 
41811 


188  ( 
66a 


Semi-solid  materials ; 
concentrating  - 
Leitch 


Apparatus     for    solidifying    or 
—  on  a  revolving  cylinder.     (P) 


560a 
263a 

389a 

436a 

496v 
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Semi-solids ;  Separation  and  settlement  of  — —  from 
chemical  and  like  manufacturing  liquids,  {.f) 
Clifford,  and  Jones  and  Attwood,  Ltd.     ...        ... 

Separation  and  settling-  of  from  sewage  liquids 

and  analogous  liquids.     (P)  Clifford,  and  Jones 

and    Attwood  

Sengite,    a    new     explosive        

Separation  of  air  or  gases  from  liquids.  Rasmussen 
und   Ernst  Ges 

of  associated  liquids.     (P)  McKibben     

of  crystals  from  solutions.     (P)  Adam 

and  dewatering  de-vice.  (P)  Beardslee  and  Beard- 
slee        

of  dust  from  ores,  coal,  and  the  like;  Apparatus 
for  .     (P)  Laudien     

of  entrained  liquids  from  gases ;  Apparatus  for . 

(P)  Fisher —        ••• 

of  fluids  of  different  speoiflc  gravities;  Apparatus 
'or .     (P)  Gander      

Hydraulic  as   applied  to  recovery  of  fine  coals, 

shales,   and   clays.    Draper      ...         73B,  677a 

of  impurities  from  waste  fibrous  materials.  (P) 
Werst,  and  N.V.  Neo-Cellulose  Maatschappij     ... 

of  light  solid  particles  from  a  heavy  liquid ;  Process 
and    means   for .     (P)  Sepulchre  

of  liquids;  Apparatus  for  .     (P)  McKibben     ... 

of  liquids  of  different  densities.     (P)  Sepulchre     ... 

of  liquids  of  different  specific  gravity,  insoluble  or 
difficultly  soluble  in  each  other.     (P)  Carroll    ... 

of  liquids  having  different  boiling  points.  (P) 
Sanford    and    others        

of  liquids  from  solids.     (P)  Nicholas     

of  materials ;  Apparatus  for  .     (P)  Kardos: 

Goldsehmidt  A.-G.  

of   materials ;    Apparatus    for   mechanical  . 

Lotozky  

of  materials  from  gases.     (P)  Knowles  

of  matter  from  a  fluid  containing  the  same;  Device 
for .  (P)  Wedge,  and  Process  Engineer- 
ing  Co.  

of   mixed    metallic    sulphides.     (P)  Bradford 

of  oil,  water,  or  impurities  from  steam  or  air.  (P) 
Taylor  and  Shaw 

of  particles  from  a  fluid  by  combined  centrifugal 
and  filtering  action.     (P)  Ward  and  Ward 

of     solid     substances ;      Apparatus     for   .      (P) 

Trottier         

of  solids  of  different   specific  gravities  : 

<P)  Nagelvoort,  and  Virginia  Haloid  Co.     ... 

(P)  Virginia  Haloid  Co 

solids  of  different  specific  gravity ;  Recovering 
liquids  used  for .  (PJ  Nagelvoort,  and  Vir- 
ginia  Haloid   Co 

solids    held    in    suspension    from    a    stream 
liquid;   Apparatus   for  .     (P)  Ross 


497a 


440a 
456b 

173a 
678a 
399a 

327a 

495a 

614a 

454a' 


86a» 

113a 

678a 
113a 

290a 


142a 

497a,  644a* 

and 
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of 


of 


115a* 


83a 
565a 


496a 
629a' 


328a< 
29H* 


495a 


1a 
26a* 


1a 
25a' 


of  solids  from  liquids : 
:ple. 


(P)  Sharpies 

(P)  Spratt        

of    solids    from    liquids ;    Apparatus    for    continuous 

.     (P)  Bontemps  and  Vis 

of  solids  and  semi-solids  from  chemical  and  like 
manufacturing  liquids.     (P)  Clifford,   and   Jones 

and    Attwood,    Ltd.         

of  solids  and  semi-solids  from  sewage  liquids  and 
analogous  liquids.     (P)  Clifford,    and   Jones   and 

Attwood         

of  substances  of  different  specific  gravities ;  Appa- 
ratus for .  (P)  Draper,  and  Rhondda  Engi- 
neering and  Mining  Co.  

of  suspended  particles  from  gases  : 

(P)  Burns  

(P)  Burns,    and    International    Precipitation 

Co 

of   suspended    particles   from   gases;   Electrical  : 

(P)  Krause        

(P)  Schmidt   and    others      

of  water  and  other  matter  from  compressed  air  and 

other    gases ;    Apparatus    for  .     (P)  Jeffcock 

and    Tardley  

Separations ;  Utilisation  of  adsorption  power  of  fullers' 

earth   for  chemical  .     Seidell      

Separators      and      amalgamators.       (P)  Diver     Mineral 

Separator  Co.  

Centrifugal  : 

(P)  Bair  and    Taylor,    inn.         

(P)  Jefferies,  and  Corn  Products  Refining  Co. 

(P)  Mauss  

(PI  Miller,  and  Sharpies  Specialty  Co. 

(Pi  Parker         

(P)  Riggs  

(Pi  S.iarples,  and  Sharpies  Specialty  Co    ... 

(P)  Ward    and    Ward  

(P)  Weston 

Centrifugal     liquid  .     (P)   Dnlzell,    and    Burrell 

i.nd    Co.  

Centrifugal  and  methods  of  discharging  them. 

(Pi  Gee  

Centr'fn^al  for     nitrocellulose.     (P)  Matousek  .. 

Centrifugal  for     treating     clay     "  slip."     (P) 

Brownlow       

Magnetic  —  for    oils.      (P)  Hndley,    and    General 

Electric  Co 

Pneumatio  .     (P)   Simpson        


679a' 
141a 


643a 


497a 


440a 


566a> 


400a 
197a 


136a 

185a 

46a 
230a 
723a 
230a 
327a 
537a 
723a 
723a 
25a,  26a« 

399a 

173a 
637a 


360a 
230a 


137a 


Sera,  antitoxic;  Concentration  of  by  salting-out  the 

heat-denatured     serum     proteins     with    sodium 

chloride.    Homer 748a 

Immune .    Barger  •.        ■■■        34T 

Influence  of  phenol   and  cresol  on  concentration   of 

antitoxic   by    the    Banzhaf    (1913)    process. 

Homer         1°7A 

Serbia;  Copper  production  in  279a 

Sericin     soap     substitute   for   dyeing     silk,    yarns,    and 
fabrics     of     silk,     or     silk      waste.      (P)  Gebr. 

Schmid  464a,  577a- 

Serum,   anti-pneumococcic ;   Phenols  as  preservatives  of 

■ .     Voegtlin       ■••      714a 

blood- ;   Separation  of .     (P)  Dorset  and  Henley      531a 

Determination  of  ammonia  in  .    Wiessmann     ...      532a 

Sterilisation    of  .     (P)  Lobeck  669a 

sucrose- ;   Formation   of  lactose  from  starch  by   the 

"  loosened  "   ferments  of  .    Rbhmann 162a 

Serums ;    Effects    of    certain    substances    on    organisms 

found  in  .     Neill      714a 

Sesame  oil.    See  under  Oils,   Fatty. 

Sesamum  crop    in  British  India         135b- 

Sesquiterpene     series ;     Synthetical   experiments   in   the 
unicyclio .    Semmler  and   others         

Settling  solids  and  semi-solids  from  chemical  and  like 
manufacturing  liquids.     (P)  Clifford,  and   Jones 

and   Attwood,    Ltd 497a 

solids  and  semi-solids  from  sewage  liquids  and 
analogous  liquids.     (P)  Clifford,   and  Jones  and 

Attwood  440a 

tanks.     (P)  Saxe  400a 

tanks     for     clarifying     liquids.     (P)  Simon-Carves, 

Ltd.,    and    Hunter 497a,  497a 

Sewage  and  analogous  liquids ;  Purification  of  .    (P) 

Jones     

Apparatus  for  aerating  .     (P)  Ames         

Apparatus   for   treating .     (PJ  Megill 

Biological    filter   with   oxidation   for   destruction   of 

bacteria  etc.   in  town   and  industrial  .     (P) 

Claros  Ges 

Copper  in  at  the  New  Haven  Sewage  Experi- 
ment  Station.      Mohlman         

disposal;  The  Miles  acid  process    for  

effluents ;  Effect  of  using  different  alkalis  in  analysis 
of .    Palet         :- 

liquids ;  Separation  and  settling  of  solids  and  semi- 
solids   from  .     (P)  Clifford,    and    Jones    and 

Attwood  

London;    Possibility    of    produoing    fertilisers    from 

and    its   precipitation.    Brown      

Purification     of  .      (P)  Jones,    and     Jones    and 

Attwood  72a, 

purification  by  the  activated  sludge  process.    Cronin 

Purification    and    deodorisation     of     industrial . 

(P)  Gunkel  

purification ;  Importance  of  geological  factors  in 
.    Cooper  and  Cooper         

purification  process;  New  

Purifying     or     treating    .       (P)    Wallace     and 

Tiernan  

sludge ;  Activated  and  treatment  of  packing- 
house wastes.    Pearse     

sludge;   Air-lifts   for  activated  .     (P)  Caink 

sludge ;  Apparatus  for  pressing  activated  .     (P) 

Buckley  

sludge ;    Fertilising    value    of    activated    .    Nai- 

smith    and    McKay  

sludge ;     Manufacture    of    active    carbon    from . 

(P)  Von   Kruszewski        

sludge;  Nature  of  activated  .    Dienert     

sludge ;  Recovery  of  grease  from by  the  solvent 

extraction    process.    Garner    and    Carmichael    ... 

sludge;    Removing   fat    from  .     (P)  Stiefel 

sludge;   Treatment  of  activated  : 

(P)  Moor,  and  Armour  and  Co.  

(P)  Mulloy,  and   Armour  and   Co 

(P)  Noble,     and    Armour    and    Co 

Tanks    for    purification    of .     (P)  Naylor    and 

Naylor  

treatment  248b 

Treatment   of  : 

(P)  Megill         

(P)  Moore,   and   Chemical  Process   Co. 

Treatment  of for  fits  purification  and  pro- 
duction of  combustible  gas  therefrom.  (P) 
Flicker            

-water   purifier.     (P)  Moore,    and    Chemical    Process 


38a- 
440a 
38a 


388a 


106a 
439a 


167a 


115e 
38a 

193a. 
106a 

484a 

747a 
246b 

191a 

348a 
484a 

604a 

384a 

484a 
71a 

431a 
441a 

193a 
193a 
193a 

72a 
304b 

38a 
603a 

38a 

603a 
604a 


Seychelles ;  Aromatio  ocimum  oils  from  the  . 

Shale;    Apparatus    for   distillation    of  .     (P)  Catlin, 

and   Catlin    Shale   Products   Co 571a 

Apparatus    for    extracting    hydrocarbon    materials 

from  .        (P)  Boyle,    and    Crane    Shale    Oil 

Corporation  684a 

Charging   and    discharging    retorts    for    distillation 

of  .     (P)  Robertson  728a* 

distillate ;    Process    for    obtaining    a free    from 

sulphur.     (P)  Heyl  363a,  406a 
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Shale — cont. 

Extracting    hydrooarbon    materials    from   : 

(P)  Crane,  aud  Crane  Shale  Oil  Corporation      684* 

(P)  Day    and     Rred  4a,  761a 

Hydraulic    separation    as    applied    to    recovery    of 

.    Draper  73b,  677* 

Method   of  obtaining1  motor  fuels  and  light  paraffin 

oils   from  .     (P)  Pirani      363a 

oil-;    Destructive   distillation   of  .    Morroll   and 

Kgloff  499a 

oil-;    Distillation    of   : 

(1*)  Bilbrough  145a 

Heyl         145a 

oil-;    Method    and    apparatus    for    treating in 

situ,     Rogm  539a 

production    in    New   South    Wales  278b 

Production    of  oil   from  .    Perkin 471b 

in   8-   Africa;    Oil  :       299r 

Wagner  12a 

Treatment    of    oil  in    Colorado       282b 

Treatment    of   bituminous  to   obtain   oil.        (P) 

Simpson    and    Simpson 50a 

Shark  liver  oil.    See  under  Oils,  Fatty. 

"  Sharps  " ;    Composition    of  and    effect    thereon   of 

Food    Controller's    Orders.    Cos        163a 

Shavings :    Mechanical    retorts    for    destructive   distilla- 
tion of  .     (P)  Blair,  Campbell,  and   McLean, 

and    others 647a 

Sheep-dip  in    Tasmania     42b 

Sheffield  Association  of  Metallurgists  and  Metallurgical 

Chemists         29b.    52b.    88b,    223b 

Shell  oases;  System  of  baths  or  tanks  for  treatment  of 

by*     acid.     <P)  Thornton  95a" 

Shellac;  Government  control   of  supplies  of  .        ...      119b 

rnnit-nt    supplies    of   56b 

substitute.  Napht'iol-  resin  as  .       (PJ    Langguth      340a 

Shetland  Isles;  Chromite  deposits  in  the  .    Russell      435b 

Shinnamo.     See   Acer  ginnula. 

Ships;   Manufacture  of   artificial    stone    for   use  in   the 

construction    of  .     (P)  Herzfeld  337a 

Shognol,  a  compound  isolated   from  ginger.     Nomura  ...      606a 

Shoyu.    See   Soy. 

Shoyu-maromi.    See  Soy. 

Siara ;  Castor  beans  in  366b 

Siamese    gum    benzoin ;    Siaresinol    from .        Zinke 

and    Lieb       520a 

Malay;  Tin  and  wolfram  in  -.  281n 

Siaresinol    from    Siamese     gum    benzoin.        Zinke    and 

Lieb      520a 

8ierra  Leone;  Now   oil  seeds  from  594a 

Prohibited   exports       479b 

Regulations    relating    to   sale    and    adulteration    of 

native  produce       185b 

Tariff   alterations          43b,   83b,  328b 

Sifters  for  Inflating   potters*  slip,  powdered  substances, 

and    the  like.     (PJ  Harrison 623a* 

Silage ;   Chemistry    of   sweet   clover in    comparison 

with    lucerne   silage.     Swanson    and    Tague       ...      780a 
made   from   various  crops;    Acidity  of .     Neidig      712a 

Silane ;    Action    of    hydrogen    bromide    on    mono-- . 

Stock    and    Somieski        578a 

Silesia;   Ukrainian   iron  ore  for  blast-furnaces  of  - 
Zino    industry   in   Upper  


Le  Chatelier  and 
study    of 


McDowell 
a   Martin 


Silica;  Action   of  iron  oxido  on  - 

Bogitch  

•barvta-alumina    mixtures ;     Deformation 

.         Wntts  

brick    industry ;    The    Welsh  .    Jones 

bricks.     Mottram  

bricks;    Composition    of    refractory . 

bricks;   Composition   of after   use  in 

furnace.        Rengade         

bricks;  Constitution   of  .     Scott 

bricks ;    Effect  of  iron   oxide  and   lime  as  agglomc 

rants  in  the  manufacture  of  .     Bied    

bricks ;    Effect    of    load    on    refractoriness    of . 

Mellor    and    Emery  

bricks;   Estimation  of  proportions  of  quartz,  tridy- 

mite,   and    cristobalite   in  .     Scott       

bricks;    Identification    of    various    forms    of    silica 


217b, 


bricks ; 
bricks ; 


Scott 


Inversions   in  — 
Manufacture  of 

Le    Chatelier    and    Bogitch  

(P)  Lcngstaff   and   Geairns         

Philippon  

(P)  Soc.     Anon,    des    Prod.    Refractaires    do 

rouest         

bricks ;    Volume    changes    of    some    commercial  

on     heating1.    Ross  


475b 
397b 

372a 

512a 
393b 
696a 

417a 

372a 
695a 

372a 

371a 

207a 

694a 

206a 

8a 

303a* 
30a 

700a 

510a 


analysis.      Nicola  rdot    and 


Silica— eont. 

Filtration     of    

Koonig 

-glass  mercury  still.        Hostctter  and    Sosman 
luYutitk-iition     of     various     forms    of in    eilioa 

bricks  

-lime-alumina;   The  sy6tem  and  its  relation  to 

Must  furnace      slags      and      Portlund      cement. 

Neumann        

-lime-aluniinu  ;    Temperature-Tisooeity    re  hit  ions    in 

the  ternary  system  .     Feitd  and  It  oyster     ... 

•magnttia-alamina  mixtures;   Deformation  "study  of 

^        Wntts  

-magnesia-alumina ;       The        ternary       system  . 

Ban  kip   and   Merwin       

-magnesia    mixtures;    Crushing    strength    of  at 

high  temperatures.    Kowalke  and   Hougen 
Manufacture     of    hydnttcd  .        (P)  Arscm,    and 

General    Electric   Co 

products.     Bigot  218b,  335a, 

refractories    for   glass-works    use.     Rees  

rocks;    Distribution  of  in   South   Wales.    Howo 

Solubility  of  .    Lenher  and   Merrill  

Swelling  phenomena  in  connection  with .    Rodt 

Silicate  minerals;    Production   of   alkali   carbonate   and 

of  hydraulic  cement  from  .     (PJ  Jungner  ... 

rock  ;   Method   of  obtaining   alkalis   from  .       (P) 

Rody,  and  Metallurgical  Co.   of  America 

Silicates;  Alkali  .    Caven     

Determination  of  chlorine  in  mixtures  containing 
.    Bruhns  

exchange-;  Manufacture  of  .       (P)  Rudorf,  and 

Permutit     Co.  

Hydrotherrnal       formation      of  .        Muller      and 

Konigsberger  

Lawrence-Smith  method  for  determination  of  alkalis 
in  .     Wenger  and    Brange  

Manufacture      of      potassium      chloride      from . 

(P)    Ashcroft  

Method   of    obtaining   alkalis   from  .     (P)  Rody, 

.and  Metallurgical  Co.  of  America 

Method  of  treating  ferrous  alkaJi  for  pro- 
duction of  potassium  chloride.  (P)  Ghu^r, 
and   Potash    Extraction   Corporation         

Method      of      treating      potash-bearing .        (P) 

Glaeser,   and   Potash   Extraction   Corporation    ... 

Obtaining     alkalis     and     alumina     fiom  .         (P) 

Rody,  and    Metallurgical  Co.  of  America 

Recovery    of    alkali    from  .        (P)  Beckett    and 

Moses  

Recovery  of  soluble  potassium  compounds  and  alu- 
minium   compounds    from  .     (P)  Halvorsen... 

Removal  of  soda  and  manufacture  of  commercially 
pure  caustic  potash  from  natural  or  artificial 
.     (P)  Ashcroft  

Treating  potassium-beoring to  obtain  potas- 
sium sulphate.       (PJ  Sterling  

Silicic  acid ;  Determination  of  zeolitic  in  soils  : 

Gedrovio  

Guedroitz  

gels.        Holmes  

Inversion    of    sucrose    by    colloidal  .    Mary    and 

Mary  

Manufacture  of  .     (PJ  General  Electric  Co.    241a, 

Silicious    earths    and   ores;    Process   for   purifying 

(P)  Langford  ... 

firebrick;    Manufacture    of  .     (PJ  Kennedy 

Silicofluorides ;      Manufacture      of  - 
werke    A.-G.  


(PJ  Rutgers- 


Silico-manganese   in  the  United   States       

Silicon-bearing  earths,  rocks,  minerals,  and  compounds; 
Process    for    decomposing  .     (PJ  Hone 

coatings ;  Production  of  by  treating  the  object 

to  be  covered  in  the  hot  state  with  halogen- 
or  halogen-hydrogen-compounds  of  silicon. 
(P)  Bosnische    Elektricitats    A.-G.  

Determination    of in    ferrosilicon.        Nicolardot 

and    Koenig  

Influence    of  on    the    mechanical    and    physical 

properties  of  malleable   cast   iron.    Leuenberger 

-iron    alloys;    Prevention    of    graphite    preoipitation 

in     manufacture     of     acid-resisting     high  . 

(P)  Maschinenfnbr.    Esslingen  

-iron-cobalt  alloys.     (P)  Becket,   and  Electro  Metal- 
lurgical   Co.  

titanium,  and  iron;  Production  of  an  alloy  of  - 

(P)  Petinot,  and  United  States  Alloys  Cor- 
poration   

Silicon    carbide    articles;    Production     of    .         (p) 

Hutchine,    and    Carborundum    Co 

fluoride;    Condensing    gases    containing    phosphorus 

pentoxide      and  from      e-lectric      furnaces. 

(P)  Hechenbleikner,  and  Southern  Electro- 
Chemical    Co.  

hydrides;     Decomposition    of by    water.     Stock 

and    Somieski         

tetrachloride;    Manufacture    of .     (PJ  Hutching 

and    Carborundum    Co.  \ 

Silicosis;  Bill  for  workmen's  compensation  for  .   ... 
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126a 
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770a 
548a 
512A 

300a 

417a 

546a« 
695a 
453R 
393b 
56a 
336a 

60a 

302a 
63t 

578a 

415a 

621a 

465a 

180a 

302a 

181a 
181a 
414a 
56a 
414a 

301a 
507a 

315a 
159a 
732a 

778a 
546a* 

124a 
303a 

622a 
458b 

414a. 


379a 
151a 
337a 

628a 
33a 

308a 
468a 

415a 

578a 

581a 
265b 
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Ristenpart 
(PJ  Knibichler 

by  means  of 


nnd 


464a, 


Ristenpart   ... 

De  Chardonnet 

artificial . 


Silk,  artificial;   Apparatus  for  treating  threads  of  . 

(P)  De    Chardonnet         

artificial;  Formation  of  the  thread  in  the  spinning 
of  .    Ost  

artificial;  The  industry  of  .    Wilson        

artificial;  Treatment  of  washing  water  in  the  pro- 
duction of  .    De  Chardonnet       

Black   dyeing  and   weighting    of  .     (P)  Schmidt 

Blenching    raw  by    permanganate.     Ristenpart 

Dcgumming    : 

(P)  Elkan    Erben   Gcs 

(P)  Gebr.   Schmid     

(P)  Tanaka       

Degumming  without   soap 

dyeing.     (P)  Saxe         

goods ;     Weighting     of  . 

others  

in  hanks ;  Apparatus  for  treating 

liquids.     (P)  Schmid        

Manufacture  of  an  extract  of    proteolytic  enzymes 

for    use    in    manufacture    of  .     (PJ  Kanega- 

fuehi   Boseki    Kabushiki    Kwaisha 

Process  for  increasing  the  strength  and  elasticity 
and  preventing  or  decreasing  the  subsequent 
weakening  of  non-loaded  raw  or  boiled  fibres 
in  .     (P)  Korselt        

Serioin  soap   substitute   for  dyeing  .     (Pi  Gebr. 

Schmid  

waste;   Deguuiining  : 

(P)  Gebr.   Schmid     

(P)  Tanaka      

weighting   with   zirconium   sulphate. 

.silks,  artificial;   Cross-sections  of . 

Differentiation      of      natural      and 

Hcrzog  

Silos  for  calcium  oyanamide  and  the  like;  Construction 

of .     (P)  Svendsen  

Silver-asbestos   for   use  in   combustions.     Binder 

Colloidal    .      Pioklea       ...  

films ;    Deposition    of   on     glass.         Silverman 

and  Howe     

and    gold  ores;  Flotation  versus  cyanidiug  of  . 

Clevenger       

-lead-bismuth   alloys.     Goto  

-lead-gold    alloys.      Goto       ...        

Metallurgy   of" in    1917.     Mcgraw 

mirrors;    Production    of    photographio    pictures    on 

.      (PJ    Riedlcr  

Obtaining  from    ores.      (Pj    Lockwood 

ore     milling     practice     at    Buffalo     Mines,    Cobalt, 

Ont.     Dye.      

ores;   Milling  in    cyanide   solutions.     Allen   ... 

ores;    Present    flotation     practice     on    Cobalt    . 

Callow   and   Thornhill      

plating  and   refining    baths;    Role  of  complex  salts 

as   electrolytes  in  .     Dean    and  Chang 

Rate    of    solution    of    in    chromic    acid.      Van 

Name   and    Hill      

Recovery    of from    albumose-silver     solutions. 

Maue     

Recovery  of  from  photographic  solutions.     (P) 

Ges.    fur    angew.    Photographic        

Use  of  metallic  as  reducing  agent  in  volu- 
metric determination  of  iron.     Edgar  and  Kemp 

Silver   acetylide.      Eggert  

-albumose  solutions;   Analysis    of  .     Maue 

-albumose   solutions ;    Recovery  of  silver  from  . 

Maue  

nitrate;    Iodine    titration    of   with     pnlladous 

nitrate    as    indicator.      Soheider       

oxide;    Solubility   of   .     Taylor       

-protein;  Preparation  of  .     (P)   Nukada 

Sintering  fine   ores,    flue-dust,   purple  ore,    iron   filings, 

and  the  like.     (P)    Giesecke 

fine   and   powdery   material.      (P)    Schumacher 

flue-dust  etc.;    Process   of    .     (P)    Boynton    and 

Sands  

ores  : 

(P)  Gayley        

(P)  Heilraan  

(P)  Kilbourn,    and    United    State*   Smelting, 

Refining,  and   Mining  Co 

powdered    ores,    flue-dust,    etc. ;    Furnace    for    . 

(P)    Schumacher  

Preparing  flnelv-Jivided  metal-hearing  material  for 

.     (P)  Yost,  and  American  Ore  Reclamation 

Co 

tungsten  ingots  and  the  like.      (P)    lusull 

Siphons  for   corrosive   and  other   liquids.     (P)  Channon 
for   spraying    liquids.      (P)    Petersen 

Sisal  cultivation  in  Antigua      

waste;  Utilisation  of  for  production  of  alcohol 

Size;   Manufacture   of   from   starch.      (P)    Lenders 

Sizing     cemposition    for     paper ;      Absorbent     material 

.     (P)    Fues      

of   cotton   an   empirical    prooees 

yarns   or   fnbrics :   Machines    for    .      (P)    Bright 

and   Bros.,    find  Evans 


5421 
471n 

366a 
464a 
410a 

575a 
86a 
543a 
649a 
412a 

297a 

652a 


53a 
577a* 

86a 

543a 
687a 

650a 
574a 


784a 
771a 

7a 

338a 
588a 
588a 
152a 

351* 
154a 

210a 
422a 

210a 

516a 

152a 

782a 

379  i 

391i 

390a 
782a 

782  i 

352a 
2D7k 
607a 

380a- 
427a 


62a 
773a 


739a 
629  v 


379a 
247a 

81* 

724a 

I51n 
667a 
189a 

652a* 
26n 


Skins ;    Bating   and    deliming   with    waste   liquors 

from  manufacture  of  tartaric  acid.     (PJ  Luksch 

Conservation    of    by    desiccation.      Nihoul 

in  India     

Machine  for  facilitating  the  handling  and  treat- 
ment   of    in    tanning    and     like    operations. 

(P)    Vulcan    Engineering  Co.,   and   Dickson 

Machines    for    treating    .      (P)    Hall        

Method  and  apparatus  for  drying  .  (P)  Flana- 
gan,  and    Slocomb   and   Co 

Process    for    softening   .      (PJ    Rohm      

Supplies    of    in    Venezuela 

Tanning  .    See  under  Tanning. 

Treatment    of   prior   to    and    during    tannage. 

(P)   Groth      

Slabs;  Composition  and  manufacture  of  and  struc- 
tures  erected    therewith.      (P)    Quick        

Slag,    basic ;     Manufacture    of    phosphorus    from    . 

(P)    Wenman  

basic;    Supply   of    55b, 

basic;    Trials  on  grass    land  with  open-hearth  

and   with    rock   phosphates.     Robertson 

basic;  Utilisation  of  open-hearth  

blast-furnace;  Manufacture  of  articles  of  .     (P) 

Shaw    and    others  

blast-furnace ;    Manufacture    of    cement    from   . 

(P)    Deckers  

blast-furnuce ;    Paving  bricks   from  .     Shaw    ... 

blast-furnace;    Viscosity  of   .     Feild         ...  9r 

bricks;  Manufacture  of  .     (P)  Middlesbro'  Slag 

Co.,    and    Major        

control  in  iron  blastfurnace  by  means  of  slag 
viscosity    tables.      Feild  

Effect  of  addition  of  a  suitable  on  setting  pro- 
perties  of   Portland    cement.     Deny  and   Lewis 

from  ft  rro-chromium  manufacture;  Refractory  com- 
position   from   .       (PJ     Becket,    and    Electro 

Metallurgical    Co.  

Generation    of    steam    from    heat    contained    in   . 

(P)    Vautin  

-heated  steam  generator.  (P)  Wedge,  and  Furnace 
Patent    Co.  

Obtaining  highly  phosphoric  in  the  manufac- 
ture of  ingot-iron  or  steel  from  sulphurous  pig- 
iron.      (P)    Queling         

Production  of  a  dense  sandy  product  from .     (P) 

Oberschlesische    Eisenbahn-Bedarfs-A.-G. 

Production    of    high-grade    phosphatic    in    the 

manufacture  of   iron  or  steel  from  high-sulphur 
pig-iron.      (P)    Queling  

Production    of    high-percentage    phosphoric    of 

high  solubility  in   citric  acid  in  the  basic  open- 
hearth    process.      (P)    Queling         

Recovering  volatile  metallic  values  in  the  form  of 
metallic  oxides  from  molten .    (PJ  Witteborg 

Recovery  of  graphite  from  .     (P)  Ewen 

Recovery  of  lead  and/or  zinc  from .    (PJ  Ohlmer 

Recovery    of    values    from   metalliferous    .      (P) 

Herreshoff.     jun.  

Removing  molten  from  open-hearth  steel  fur- 
naces by  means  of  air  or  steam  blast.  (P) 
Bagley            

Thomas  ;  Determination  of  citric-soluble  phosphorio 
acid    in    .      Hartleb  

Utilising  waste  heat  of  .     (PJ  Semmler 

Slags,  basic;  Yields  of  grass  from  manuring  with 
various    .       Oldershaw 

blast-furnace ;  The  system  lime-alumina-silica  and 
its    relation  to    .      Neumann      

blast-furnace ;  Temperature-viscosity  relations  in 
.      Feild    and    Royster       

blast-furnace ;  Viscosity   tables  for  .     Feild  and 

Royster  

Zinc  .      Miihlhaeuser      

Slaughterhouse     refuse;     Apparatus     for      drying     and 

deodorising .   .  (PJ    Stamp         

Slimes  tables.     (P)  Baker  

Smelling   salts;    Solidified  .      (PJ    Cofman-Nicoresti 

Smelter  fume  dust ;  Insecticidal  composition  from  . 

(P)    Maeklind    and    others       

fumes;    Condenser   for  .      (PJ    Stewart 

gases ;    Jtemoving   tin    and    lead    fumes    from   . 

(P)    Hocking    and    Apor  ... 

smoke ;   Process  for  rendering  innocuous.     (P) 

Kiistermann  

Smelting   copper    sulphide    and  like    ores.     (P)    Cavere 

furnaces ; 

(P)  Gaunt  and  others        _  ... 

(P)  Llopart,      and     Mineral     Refining     and 

Chemical    Corporation  

(P)  Lundberg  

(P)  Stevenson  

furnaces;   Electric   .     (PJ    Snyder ... 

furnaces;  Manufacture  of  refractory  bricks,  blocks. 

tuveres,   etc.,   for  use  in  .      (PJ   Mason  and 

Couper     

metallic  swarf  and  the  like;  Furnaces  for  . 

(PJ  Tylor  and  Sons,  and  others 


743a 
341a 
161a 


315a' 
521a* 

709a 

251a* 

282h 


434a 

657a 

206a 
230b 

132a 
189n 

303a 

419a 
514a 
,  61a 

337a« 

735a 

91a 

8a 
428a* 
497a 

428a 
337a 


128a 
552a 
551a 


384a 
154a 

15a 

770a 

548a 

246a 
658a 

32lA 
272a* 
107* 

19* 

155a 

426a 

473a 
309a 

659a 

154a 
740a* 
550a 
186a 

700* 
739.1 
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Smelting — coat. 

plant*;    Fume  arrester    for   .      (P)    Ferrari         ...       551* 

and    refining    furuuev.      (V)     Uartib       551* 

terms      cyaniding     of      gold  karn>  ■  .•■  r;it<*-. 

Drueker  269a 

works;     Report    on    by      the      Alkali       Works 

Inspsetnr       306n 

Smoke;    Apparatus    fur    cleansing    or   washing    and 

extracting    soot,    dust,    and     other     Impurities 

therefrom.       1 V  \    nindmarsh 45a 

•  produoing  compound.      (P)    Arthur       21a 

Smokeless  powder.     See  uudrr  Powder. 

Snow;    Sulphuric    acid    content    of    .      K  uppers       ...       386a 

Soap;   Accurate    estimation  of  content  "1   f : 1 1 1 y  acids   in 

.      Boss  hard   Bad    OomU  .         707a 

Apparatus   for  rapidly   ageing  .      (P)    Young  ...      315a* 

Appln-;iti"n  oi  the  Polensks  method  bo  tht  analysis 

of    .     Fryer  262t 

containing    sulphur ;     Manufacture     of    .  |  P) 

Tanaka  555a,  742a* 

curd;    True  composition   of    .     McBain    250t 

Distillation    method    f«>r    determination    of     water 

in   .      Hart       630a 

(notorial  in  India;  Proposed .  161n 

industry;  Control   of   the  ...      249k 

industry     in     Denmark  464  n 

-Una  detargents;   stanoiaotore  oi  i  P)   Pelden- 

heimcr  187a# 

-liko   washing    tablets;     Btaaufaotur*     oi     readily 

soluble  from  water-glass.     (P)   Kauffnmnn 

und    Co 475a 

Mnnufin  tun-    of    : 

iV)  Ludekens,    and    Wite-Kat   Soap    Co.      ...      708a 

<P)  Beater       64a* 

Method   of    rapidly   ageing  : 

(P)  Young        313a* 

(P)   Young,  and    Soap  Works   Equipment  Co.       130a 

Process   for  deodorising  .      (P)    Stiepel    476a 

Process   for  filling  with    vegetable  substance  - 

(P)    Schwalbo         382a 

Hapid   determination  of  resins  in .      Kortini    ...      381a 

for    reaming   stains     caused     by     nitro-com pounds. 

(PJ    Huntington  and  Barnes 33?a 

serioin- ;   Substitute  for  for  dyeing  silk,   yarns 

and  fabrics  of  silk,   or   silk   waste.     |  P I    Qebr. 

Schmid  464a,  577a* 

solutions.     Tx'nher    and    Bishop      187a,  250a 

solutions;   Conductivity   of  .     McBnin      251t 

solutions  [    I  i    of     .      McBain    249t 

solutions ;   Effect  of  high   and  low    temperature  on 

.      McBain         251t 

solutions ;    Hydrolysis   <>f   - — .     McBain         250t 

solutions ;    Osmotic   properties   of  .     McBnin    ...      251t 

solutions  ns  a  type  of  ooHoidal  electrolytes.    McBain     249t 

solutions;   Viscosity  of  .     McBain 252t 

stock ;    Determination    of    moisture    and    total    fatty 

matter  in  .     Bolton  nnd  Revis 312a 

•stock:    Recovery    of    neutral    oils    from .      (V) 

I  j  i»  -.    jun.,   and    Sharpies    Bpeoialty   Co  ...       64a 

subst  niferous  plants  as  in  Germany       280n 

Snaps,  calcium;  Direct  determination  of  by  means 

of  solvents.     Snlm    sad    Prager      707a 

Properties  of  mixed   .     McBain       252t 

resin-;   Colloidal    nature    of  the   y  alkali   .     Paul       215a 

Soapstone;  Process  for  decomposing  .     (P)  Jackson 

and    Horney  181a 

in    the    United    States    in    1917     397n 

Soapy    HquOTfl  ;     Hi  thod    of    treating    waste    from 

laundries.    £P)  Lucas  and  Denisnn 6a* 

Sooicte  do  Chimie  Industrielle ;  La .  2b,  5r.  114it,  128r,  196k 

Society    of    British    Gas    Industries 241a 

Society  of  Chemical  Industry;  Objects  of  the  and 

its    activities.     Hooper  109« 

Proposed  formation  of  subject  groups 391n 

Society    of    Dyers    and    Colourists       lllR,  172r 

Booiety  of   Bngineers        150r 

mologv       9it.  34b,  96r.  133r.  172r. 

453r 
453r 


Society  of  Glass   Technology 


9r.  34b,  96b.  133r.  172r. 
218r.  259r,  414b, 


Society  of  Publio  Analysts      Ilia,  150r.  173r,  242r,  414r, 

Soda.     See  Sodium   carbonate. 

ammonia-;   Cost   of  in    Japan        

ammonia-;    Recovering  values   from  lime  mud   from 

manufacture  of  .     (P)    Gait,  and   Columbia 

Chem ical    Co.  

Caustic  .     See  Sodium  hydroxide. 

-limo   and    alcohol ;    Reaction    between    .     Carroll 

Sodamide ;    Electrolysis   of   molten    .     Wdhler  and 

Stang-Eund  

Sodium    and    potassium;    Determination    of    .      Mc- 

Crudden    and    Sargent    

and  potassium  ;   Determination   of  as   chlorides 

through    the    use  of  the   refrnctometer.     Shippy 

and    Burrows  

and       potassium ;        Determination       of        in 

organic    substances.     Rhue      


88a 

281a 

661  i 
109a 

168a 
488a 


Stadium    aluraiaatsi   Manufacture  of  : 

il'i    Dutt    and    Dutt  680* 

(P)   Melick         545* 

arscnite;    Suggested    production    uf in    South 

Africa  22Su 

bisulphate;    Manufacture    of    sodium    carbonate    und 

ammonium    sulphate    from   .      (P)    Soc.    Ind. 

do  Prod.    Chun 545a 

bieulphate.     See  also    Nitre-cake. 

bi  tart  rate   and    potassium    bitartrate ;    Manufacture 

of  mixtures  of  .     (Pj  Gladys! 302a* 

earbolate ;    Influence   of   temperature    on    the   decom- 
position of  by  oarbon  dioxide.     Denbigh     ...      30&T 

carbonate      liquors ;      Caustioising  .      Gnfflu     and 

others  28a 

carbonute;  Manufacture  of  .     (P)   Dutt  and  Dutt      580* 

carbonate;     Manufacture  of  and   of   ammonium 

sulphate  from  sodium  bisilphate.     (P)  Soo    Ind. 

do   Prod.   Chim 545A 

carbonate  |    Manufacture    of   in   Tientsin  ...      443r 

carbonate;    Obtaining  as    by-product    in    manu- 
facture    of     aluminium    oxide     from     aluminium 

silicate.      (P)    Tukeshimo  691* 

chloride;    Dissociation    of  .     Thompson       333* 

chloride;    Effect    of  on   solubility   of   aniline   in 

water.     YVilsdon  and  others     194r 

chloride;      Electrolytic     cells     for    manufacture    of 

caustic  alkali  from  .     (P)   Statham      706a 

chloride;  Separation  of  potassium  chloride  and   sul- 
phate,   sodium    sulphate    and  by    fractional 

crystallisation.     Blasdale  ■■•      369* 

chloride,    sodium   sulphate,    potassium   sulphate    and 

chloride;    Equilibria   in   solutions    of .    Blas- 

dalo       369a 

chloride.    See  also  Salt. 

compounds;  Action  of  on   wheat.    Voelcker      ...      479a 

compounds ;     Recovery     of from     wool-scouring 

liquors.     (P)   Underwood   and   Illston  687a 

cresylate ;   Influence   of   temperature   on   the   decom- 
position of  by  carbon   dioxide.     Denbigh    ...        30&T 

cyanide.     Sharwood       299a 

cyanide    briquette.     (P)   Kaufmnn,    and    Air    Reduc- 
tion  Co 333a 

cyanide;     Electric     furnace     for     making  .     (P) 

Freeman,   and   American  Cyanamid    Co 733a 

cyanide;   Hydrolysis  of  .      Worley    and    Browne        55a 

cyanide;     Manufacture     of  .     (P)  Freeman,    and 

American    Cyanamid    Co.  733* 

f crrocyanide ;    Prooess    of    making  .     (P)  Tilling- 

hast,  and  Semet-Solvay   Co 149a 

gold      chloride;      Adsorption      of  by      charcoal. 

Koch      370* 

hydrosulphite;    Manufacture    of  .     (P)  Gyzander      545* 

hvdrosulphite ;  Manufacture  of  anhydrous  .     (P) 

Ehrhordt    and    Ehrhnrdt  123* 

hydroxide;   Machine  for  breaking-up   or  pulverising 

.     (P)  Blacker  766* 

hydroxide;  Manufacture  of  .     (P)  Bradley         ...        88* 

hydroxide;    Proposed   manufacture   of  in    Brazil      255n 

hypochlorite;    Manufacture    of  .      (P)  Dutt    and 

"    Dutt      .-      732* 

hypochlorite  solutions;   Hydrogen    ion   concentration 

of    various    indicator    end-points    in    dilute  . 

Cullen  and  Austin 714* 

manganate;     Manufacture     of     crude .     Warten- 

weiler 205* 

mono-sulphide  and  sulphur;  Solidifying  points  of  the 

system  .     Thomas    and    Rule        55* 

nitrate;    Availability   of   nitrogen   in  and   other 

manures.    Lipman  and  Blair 521* 

nitrate;    Effect    of    applied    at    different    stages 

of     growth     on     the     yield,     composition,      and 
quality  of  wheat.     Davidson   and   Le  Clerc  ...       274a 

nitrate;    Executive    for   dealing    with    purchase   nnd 

supply  of  40b 

nitrate;  Government  purchase  of  Chilean  .     349R,  443r 

nitrate;  Influence  of  upon  nitrogen  transforms 

tions  in  soils,   with  special  reference  to  its  avail- 
ability  and   that    of   other    nitrogenous   manures. 

Coleman  35a 

nitrate;   Production   of  in   Chile      282a 

nitrate;   Purchase  of  Chilean  by  U.S.  Govern- 
ment           102b 

oleate;    Absorption    of    hydrogen    by  .     Anderson 

and    Kat/.        82a 

paratungstate ;   Use  of in  the  determination  of 

metallic  oxides    from  cyanides.     Kuzirian 30a 

perchlorate;    Manufacture   of .    (P)  Schoch   and. 

Pritchett       767a 

silicate.     Caven  c3t 

eilicate-willemite-tephroite  ;  The  ternary  Bystcm 

in  connection   with  crystalline  glazes.     Arnold...      512a 

s-ilicofluoride  ;    Method    of  "making  .     (I'l    Stahl...         56a 

sulphate,  ammonium  sulphate,  and  water:  Equilibria 

in     the     ternary     system  .       Matignon     and 

Meyer     29a,  123a 

sulphate,  ammonium  sulphate,  and  water;   The  ter- 
nary   system  .     Dawson       ...         577a 

sulphate  and  ferric    sulphate;   Production   of   fused 

.     (P)  Kipper 1^* 

sulphate  in  leather.     Mann 342* 

sulphate;  Manufacture  of  .     (P)  Basset 767* 
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Sodium— cont. 

sulphate ;  Manufacture  of from  chrome  residues. 

(P)  Potter  and  Co.,  and  Potter       ... 

sulphate;     Production     of  and    of    chlorine    by 

catalysis.     (P)   Kipper      ...         ...        ...         ■--         «• 

sulphate;    Recovery    of from    nitre    cake      (P) 

Sherwood 

sulphate ;     Separation    of    potassium      chloride    and 

sulphate,  sodium  chloride  and by  fractional 

crystallisation.     Blasdale  

sulphate,    sodium   chloride,    potassium   sulphate   and 

chloride;      Equilibria      in      solutions      of . 

Blasdale  

sulphide ;    Action   of  on   iodine   and   use   of   the 

reaction  in  analysis.    Ehrlich  

sulphide;      Manufacture     of  .     (P)  Crump,    and 

Ekacertin,    Ltd 

sulphide   process    of  gold   recovery.    Wartenweiler... 
sulphite ;    Manufacture  of  carbon   dioxide  and  solid 

.     (P)   Howard,  and  General  Chemical  Co.... 

thiosulphate ;     Alternating     current    electrolysis    of 

with  mercury   electrodes.    Weiser      

Soil  acidity;  Action  of  neutral  salts  on  humus  and  other 
experiments  on  .     Gillespie  and   Wise 

acidity  changes ;  Carbon  dioxide  in  relation  to  . 

Noyes  and  Yoder 

acidity  and  the  hydrolytic   ratio  in  soils.     Spurway 

acidity  as  influenced  by  green  manures.    White     ... 

acidity   methods      Stephenson         

aoidity;    Nature  of  .    Rice    and   Osugi 

acidity;  Relation  of  to  growth  of  plants.    Truog 

Condition  of  fertiliser  potash  residues  in  Hagers- 
town  silty  loam  .    Frear  and  Erb      

extract ;  Effect  of  season  and  crop  growth  in  modify- 
ing the .    Stewart ■„-■ 

extracts ;  Determination  of  ammonia  and  nitric 
nitrogen   in  .    Davisson      

-forming  minerals ;  Availability  of  potash  in  some 
common  .    Plummer  

■organisms ;  Correlation  between  production  of  car- 
bon dioxide  and  accumulation  of  ammonia  by 
.    Neller 

reaction ;  Effect  of  calcium  oxide  and  calcium  car- 
bonate on  the  .    Hoagland  end  Christie     ... 

reaction   and  growth  of  azotobacter.     Gainey 

reaction  as  indicated  by  the  hydrogen  electrode. 
Plummer         

sicknesses  ;    Researches    on    certain  .        Solmgen 

and  others      

solution ;      Freezing-point     method    as    an    index    of 

variations    in    the  due    to    season    and    crop 

gTowth.    Hoagland  

solution ;  Relation  between  biological  activities  in 
presence  of  various  salts  and  the  concentration 
of  the  in  different  classes  of  soil.    Millar  ... 

Soils :    Absorption   of   cations   and   anions   by  .    Be 

Dominicis  and  others     

Absorptive     power      and      zeolitic      base*      of . 

Gedroio  ...        

acid;    Aluminium   as   a   factor   influencing    the  effect 

of    on      different      crops.      Hart  well      and 

Pember  

Apparatus    for   testing  .     <P)  Reiche  ...     _  ... 

Chemical    criteria,     crop    production,     and     physical 

classification    in   two   classes   of  .     Burd 

Correlation  between  bacterial  activity  a:id  lime  re- 
quirement of  .    Bear  

Decomposition  of  green  and  stable  manures  in  . 

Potter   and    Snyder  

Deterioration    of  indigo  of  Bihar.    Davis 

Determination   of  the   acidity  of  and   its   value 

in  determining  the  quantity  of  lime  to  be  applied 

in   practice.     Grantham 

Determination  of  organic  matter  in  by  loss-on- 

ignition  method.    Rather  

Determination    of    zeolitic    silicic    acid    in  : 

Gedrovic  

Guedroitz  

Direct    determination    of    hygroscopic    coefficient    of 

Alway   and   others 

Distribution    of    boron    in  in    various    parts    of 

the  United   States.    Cook   and    Wilson      

Effect  of   calcium  oxide   and   calcium   carbonate   on 

the     water-soluble     nutrients     in  .      Christie 

and  Martin 

Effect    of    heat    on    some    nitrogenous     constituents 

of  .     Potter   and   Snyder 

Effect  of  sulphur  on   different  .     Shedd     

Factors    affecting    nitrate-nitrogen    accumulation    in 

.     Gainey    and    Metzler       

Heat  treatment  of  .     (P)  Guinness  and  Richards 

Hvdrocvanio  acid   gas   as   a   fumigmt   for  .    De 

On?  

Hydrolytic  ratio  in  and  soil  acidity.     Spurway 

Influence  of   carbonates   of    magnesium    and   calcium 

on   bacteria   of  certain    Wisconsin     .     Fulmer 

Influence  of  chemical  structure  of  compounds  to  be 

ammonified  upon  rate  of  ammonification  in  . 

Miyake  

Influence    of    gypsum    on    solubility    of    potash    in 

.     McMiller        
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Soils — cont. 

Influence  of  nitrateB  on  nitrogen-assimilating  bac- 
teria of  .     Hille        

Influence  of  plant  residues  on  nitrogen  fixation  and 
losses   of    nitrate   in  .     Hutchinson 

Influence  of  potsherds  on  nitrification  in  Indian 
alluvium    .      Sen       

Influence  of  sodium  nitrate  upon  nitrogen  transfor- 
mations   in   with    special    reference   to    its 

availability     and     that     of     other     nitrogenous 
manures.     Coleman  

Inversion   of  sucrose   by    .     Rice    and   Osugi   ... 

Liming  of  .     Hanley      109b, 

Liming   experiments    on    .     Bunting  

Mechanical  end   physical  analysis  of  .     Richter 

Method     for      counting    certain    protozoa    in    . 

Itano   and   Ray       

Moisture   equivalent   determinations    of   salt-treated 

and  their  relation  to  changes  in  the  interior 

surface.     Sharp   and    Waynick         

Movement    of    soluble    salts   through    .      McCool 

and     Wheeting        

Nitrification     in    natural    and    its    importance 

from  an   ecological   point   of  view.     Hesselmann 

Non-persistence  of  bacterio-toxins  in  ■ .  Hutchin- 
son   and    Thaysen           

Occurrence  of  Bad.  lactis  viscositm  in  .    Fellers 

.  Partial    sterilisation    of    .      Truffaut         

peat-;  Determination  of  lime  and  phosphorio  acid 
in  .     Rost  and    Clapp      

peaty;  Hydrogen  ion  concentration  of  extracts  of 
.      Kappen    and    Zapfe      

Production  of  carbon  dioxide  by  moulds  inoculated 
into    sterile  .     Potter  and   Snyder      

Protozoa  and  phenomena  of  reduction  in  .     Von 

Wblzogen     KUhr,    jun 

Reaction  of  Hawaiian  with  calcium  bicarbon- 
ate solution,  and  determination  of  the  lime 
requirement.      Johnson 

Relation  of  the  mechanical  analysis  to  the  mois- 
ture equivalent  of  .     Smith      

Relation    of    some   of   the    rarer   elements   in    . 

Robinson    and   others      

Saline  and  their    improvement.     Gedroic 

Significance  of  the  sulphur  in  ammonium  sulphate 
applied    to    certain    .      Lipman    and    Gericke 

Sulphofication  in  relation  to  nitrogen  transforma- 
tions   in   .      Ames    and   Riohmond      

Treatment   of    to   improve   their    productivity. 

(P>    Thames    Bank    (Blackfriars)   Iron   Co.,   anji 
others  

Volumetric  determination  of  sulphates  in  water 
extracts  of  .     Christie  and    Martin 

Water  extractions  of  as  criteria  of  their  crop- 
producing   power.     Burd  

Soja.    See   Soya. 

Solar    heater.     (P)   Harrison      

Solder   for  aluminium: 
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189a 
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35a 

666a 
185T 

100a 
384a 

521a 


(P)  Aubertin,    jun. 

(P)  Campbell 
Manufacture   of  : 

(P)  Bevan 

(P)  Kinder,   jun. 
without    tin.      Hill 


(P)    Moll    et 


Soldering   aluminium ;    Process   for  - 

Cie,   and    Alexandre        

by     the    electric    arc ;     Metal    electrodes    used    in 

depositing   and   .      (P)    Jones 

Electrodes    for    arc   .      (P)    Pescatore      ...      628a, 

Solid  particles;  Separation  of  light  from  a  heavy- 
liquid.       (P)     Sepulchre           

substances ;  Apparatus  for  continuous  solution  of 
.     (P)    Eberhardt     

substances ;  Apparatus  fur  sorting  or  separating 
.      (P)    Trottier         

substances ;    Reactions    between  .     Parker 

Solidifying  liquid  or  semi-solid  materials  on  a  revolv- 
ing   cylinder;   Apparatus   for  .     (P)    Leitch 

Solids;    Apparatus    for    continuous    separation    of    

from  liquids       (PJ   Bontemps  and  Vis     

Apparatus    for    separating    suspended    from   a 

stream  of  liquid.     (P)  Ross     

of  different  specific  gravity  ;  Recovering  liquids  used 
for  separating  .  (P)  Nagelvoort,  and  Vir- 
ginia   Haloid    Co.  -         

of    different   specific    gravities;   Separating  : 

(P)   Nneelvoort.   and   Virginia   Haloid  Co.    ... 

(P)  Virginia     Haloid     Co.  

Separating  liquids  from  .     (P)  Nicholas  ...      497a, 

Separating  from  liquids  : 

(P)  Sharpies 

(P)   Spratt         ■■■         ». 

Separation    and    settlement    of   from    chemical 

and    like    manufacturing   liquids.      (P)    Clifford, 

and     Jones    and    Attwood,    Ltd 

Separation  and   settling  of from  sewage  liquids 

and  analogous  liquids  .  (P)   Clifford,   and  Jones 
and    Attwood  
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Bols;    Electrical  conductivity  of 


Taylor 


Solution*  ;     I  so- p  it's  tic    — .      Bous  field         

Solvent  nuphtlia.     See  under   Naphtha 

Solvent*?;   Manufacture  of  from  pctroleuni-pentane. 

Brooks    and    others  

It.  m  -ovcry      of      from     air-vapour      mixtures. 

Knoedlcr   and    Dodge      

R.  BOWJ   by   condensation  of   volatilised   .      (P) 

Persoh  

Separating  residual    from    extracted   material. 

(P)    Barstow    and   Griswold,   jun 

Somatosc.     Thomson  

Soot;   Appnratus   for  extracting-  from  smoke,  air, 

and  other  gases.     (P)    Hinduiarsh 

Sorghum  ;  Industrial  application  of  colouring  matter  of 

glumes    of    sweet    .      Piedallu 

kernels;    Composition  of  grain  .     Le  Clerc   and 

Bailey  

as   mult    adjunct.     Raux      

Utilisation  ol  the  red  dyestuff  obtained  from  the 
leaf   sheaths    and   stalks    of    certain    species    of 

.      Dudgeon,       

Sorghum  vulgare ;  Use  of  in  the  cellulose  industry 

6orting    solid    substances;    Apparatus     for    .       (P) 

Trottier  

Sotol  plant ;  Alcohol  from  the  

Soutli  Africa;  Cement  produotion  ia  

Cotton  ia  

Diamonds    in 

Import   restrictions      

Industrial  alcohol   in  225b, 

Industrial  developments  in  .      T2n,  35b,  57k.  74b, 

95k,  135b,  153b,  177r,  341b, 

Mineral   output  of  in   1917 

Mineral  resources  of  

New  factories  etc.  in  

Oil    shale    in   

Report  on  trade  of  for   1917.     Wickham 

Suggested  production  of  sodium  arsenate  in  .  ... 

Supply  of    fertilisers   in  

Tariff  alterations         270b,  348b, 

Tariff    decisions  63b, 

Trade   of  British  

Tungsten   in  .     Johnstone       

Wattle  extract  industry  in  .  

South  African  State  Mining  Commission;  Report  of  — — . 
South  Australia;  Gypsum  in  

Soy;  Stimulating  actions  of  neutral  salts  on  enzymio 
actions    of    Japanese   .      Tadokoro      

Yield   of   products  in   preparation  of  Japanese  . 

Kinoshita       

bean   milk  

Soya  bean   food.     (P)   Makino 

bean  milk;  Manufacture  of  and  complete  utili- 
sation   of    by-products.      (P)    Melhuish 

beans ;    Effect    of    ammonium    sulphate    in    nutrient 

solution  on  the  growth  of  in  6and  cultures. 

Wolkoff  

beans ;  Process  and  apparatus  for  treating  ■ — — . 
(P)    Bees,    and    Eastern    Flour  Co 

beans ;  Toxicity  of  monobasic  phosphates  towards 
grown  in  soil  and  solution  cultures.     Solve 

beans;    Use   of  as  food.     Osborne  and   Mendel 

8pain  :    Coal   Biipply   in  

output    of    .  

Hydro-electric    developments    in    

Industrial  developments  in  

Imn    and   mantra nese   exports   from   

Itinera]   produotion   in  the   fTuelva  district  .  ... 

Mining   industry  of   Almeira   Province  . 

Prohibited   exports      

Proposed  erection  of  iron  works  in  

Proposed   regulation   of  potash   mines   in  . 

Pyrites  production  in 

Regulation   of   trade    in    narcotics   and    anaesthetics 
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Tariff   alterations 

f  in   1917 


161b,  328r,  348b, 


Spark-lengths      in    hydrocarbon      gases      and     vapours. 

Wright  

•plug  electrode  and   alloy   therefor.     (P)  Driver 

Spnrtina  sp.   as   paper-making  material.      Oliver 

Spearmint ;  Influence  of  time  of  harvest,  drying,  and 
freezing  of upon  the  yield  and  odorous  con- 
stituents of  the  oil.    Rabak 

Specific  gravity  of  viscous  tar  etc.;  Determination  of 
at  different  temperatures.     Myhill     

Spectr.tl  Intensities;  Photographic  method  of  determin- 
ing   .    Hoist  and    Hamburger      

Spectroscope ;    Application    of   the    pocket  to  the 

acidimetry  of  coloured  solutions.  Tingle  117t,  131b, 
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483a 

253a 
105a 
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321r 
234b 
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228b 
343b 
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20b 
379b 
342b 

465b 
401r 
422b 

115a 
628a 

246b 


281a 
501a 
637a 
443a 


Spelter;  Condensers  for  redistilling  .     (P)  Granberg 

(control)    Amendment  Order,   1918 

Effect   of  impurities  on   the  hardness  of  .     Stone 

Process     nnd      material     for     producing .     (P) 

Joues  and  Fulton 

Process  for  producing -.     (P)  Fulton,  and  Metal- 
lurgical  Laboratories,   [no 

production  in  the  United  States 

Recovery   of  and  troatinent  of  zinc  retort  resi- 
dues.   Johnson        

Spent  oxide.    See  under  Oxide. 
Sperm  oil.    See  under  Oils,  Futty. 

Spheroides     porphyreug;     Oil    from    the    liver    of . 

Tsujimoto       

Spices ;   Use  of  micro-organisms  to  determine  preserva- 
tive   value    of  .     Bach  man n  

Spiegel;   Manufacture  of  .     (P)  Cromlish        

Spinaceue  and  some  of   its  derivatives.    Chapman 
Spinning    copper    oxide    ammonia     cclluloso     solutions. 

(Pi  Blsaasser  

viscous   liquids    with    use   of    liquid     in    motion    for 
drawing  off  the  threads.     (P>  Bemberg  A.-G.     ... 
Spirit    duty;    Abatement   of  for   medicinal    prepara- 
tions       

methylated  ;  Alteration  in  composition  of  . 

from  molasses      

Production  of  sulphite ■  in    Sweden 

Revision    of    the    Dutch    tables    for    tho   strength    of 

.     Schoor  1   and   Rcgeubogen         

stills ;   Densimetrio  methods  and   appliances   for   use 

in  connection  with  .    (P)  Pollard       

sulphite- ;  Faotory  for  manufacture  of in  Norway 

sulphite- ;     Production     of     in     Norway    and 

Sweden  

Supplies  of   patent-still  

Spirits,    hydrocarbon;   Refining  .     (P)  Nelson 

Manufacture  of in   United   Kingdom        

Spirituous  liquors;  Rapid  estimation  of  alcohol  in  . 

Nag   and    Lai  

Spitzbergen    coal       

Mineral   wealth   of  

Sprayer    for    lead    sulphuric      acid     chambers ;     Water 

.    Szigeti  

Spraying   liquids:    Apparatus   for  : 

(P)  Hechenbleikner,   and  Chemical  Construc- 
tion   Co.  

(P)  Slater         

(P)  Thomas       

liquids  into  gases;   Apparatus  for  .      (P)    Enke 

liquids;    Process  for  .     (P)    Thomas  

liquids;    Siphon  for   .     (P)   Petersen  

Spruce      turpentine ;     Manufacture    of    carvacrol     from 

.     (P)  McKee 

turpentine;   Toluol  and  cumene  from .    Wheeler 

Squalene  ;    Hexahydrohalides    of  .     Tsujimoto 

a    highly    unsaturated    hydrocarbon    in    shark   liver 
oil.    Tsujimoto        

Stachydrine;    Isolation    and    identification    of  from 

lucerne    hay.    Steenbock 

Stains ;      Removal      of    from      cloth.      (P)    Gold- 

schmidt    A.-G.  

Standards ;    Chemical  ,    and    their    bearing    on    the 

unification   of   analysis.    Ridsdale  and    Ridsdale 

Stannic  fluoride   solutions;   Behaviour  of  .     Furman 

Starch ;      Adhesives     from    .      (P)     Robinson,     and 

Perkins   Glue  Co 

Brake-fern    (Pteris   aquilina)    as   a    source    of  . 

Zlatarofr         

Bulrushes   as  source  of  .    Kofler      

Determination   of  in   barley.     Kutzcha      

Distillation  of  in  vacuo.     Pictet  and  Sarasin  ... 

Drying     of     by     the     Abderhaldea     method. 

Birchard         

Effect    of    time    of    digestion    on    the    hvdrolysis    of 

casein  in  the  presence  of  .    McTtargue 

Formation  of  lactose  from  by  the  "  loosened  " 

ferments  of  sucrose  scrum.    Rohmann      

hydrolysis ;    Erythrodextrin    in  .    Blake    

-iodine  complex  as  adsorption  compound.     Berczeller 
Machinery  for  production  of  from  potatoes  and 

other     tubers     and    roots    and    other    materials. 

(P)  McLeod 

Manufacture  of  dustless  .     (P)  Lenders    

Manufacture    of    glue    from  .     (P)  Perkins,    and 

Perkins  Glue  Co 

Manufacture    of   laundry .     (P)  Chambers 

Manufacture  of  size  from  .     (P)  Lenders 

Manufacture  of  vegetable  glue  from  : 

(P)  Bloede  315a. 

<P)   Tunnell  67a,  480a*, 

Polarimctrie    determination    of  in    grain,    mill- 
ing products,  etc.     Hals  and   Heggenhougen 
in    potatoes ;    Effect   of    frost   and   decay   upon  

Edson 

Precipitation  of  by  diastase.      Berczeller 

products    related  to  dextrin  ;    Examination  of  com 

mercial  .     Babington  and  others 

Soluble  for  laundry  purposes.     Reinke 
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Starches ;    Micro-colorimetric     identification     of     wheat, 

rye,  and  potato in  presence  of   each  other. 

Unna 746a 

New  method   of   identifying  .      Blyth      242e 

A    precipitant    for    .    Sohulte        101a 

Starchy    material ;    Preparation    of    food    products    con- 
sisting of  globules  of  .     (P)  Kellogg  Toasted 

Corn   Flake   Co 18a 

materials ;      Manufacture    of    vegetable      glue     from 

.     (P)  Bloede  632a 

Steam;    Apparatus     for     condensing     exhaust  and 

obtaining  a  vacuum.     (P)  Tinsley 

Apparatus  for  generation  of  .     (P)   Tucker 

boilers  etc.;  Report  on  .     Stromeyer       

and     combustion     products ;     Generator    for    mixed 

.     (P)  Cornet    and    Huniblet        

Comparison    of    saturated    and    superheated  for 

evaporation.     Reavell        

Device  for  separating  water,  oil,  or  impurities  from 

.     (P)   Taylor  and   Shaw 

-generating      apparatus;        Laboratory    .       (P) 

McElroy         

Generation    of  .     (P)  Kirke  ...  173a, 

Generation    of  from    heat    contained    in    slags. 

(P)  Vautin 

Generation    of  by    means    of    waste    heat    from 

open-hearth  furnaces.    Mackenzie     

generator;    Slag-heated      .        i  P)    Wedge,      and 

Furnace    Patent    Co , 

generators ;  Anti-priming  devices  or  baffle-plates  for 

•     (P)  Fay         

power    economies  

production     in      cane-sugar    factories ;    Process    for 

economic  .     (P)  Geveke       

raising;     Furnaces    for    generating     heat    for . 

(P)   Whitham  

separators;  Anti-priming  devices  or  baffle-plates  for 
.     (P)  Fay  

Steaming  oils  etc.     (P)  Lowenstein     

Steatite ;     Electro-osmotic    process    of    removing    water 

from  .     (P)  Schwerin,     and     Elektro-Osmose 

A.-G 


Steel  alloy.     (P)  Churchward     127a, 

alloy-;   Gases  in  .     Stadeler      

Apparatus  for  quenching,  hardening,  tempering,  or 
like    heat    treatment    of  .     (P)  Dickson 

articles ;     Carburising    and     case-hardening    of  . 
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-cane;    Presence   and   functions   of   oxidases    in    the 

.       Narain        194k 

cane;     Process     and     apparatus      for     macerating 

crushed   .     (P)   McNeil 

cane- ;  Separation  of  non-fluid  impurities  from 
juices,    syrups,    and    molasses    in    manufacture 

of  in    Hawaii.     Kopke 

cane-;    Vegetable    decolorising    carbons    and     their 

use   in    refining    .     Zerban         

Coagulation    of   rubber   latex    in   presence    of    ■ 

Eaton  

consumption  of  industries  in   the  United   States 

convention ;  The  United  Kingdom  and  the  .   ... 

crop    of    Formosa.        

crop    of    Queensland  

Deterioration    of   raw   by    moulds.     Amons    ... 

factories;    Determination  of  furfuroids    in  products 

of   beet  .     Gillet      

Determination    of    in    war     flour    and    bread. 

Burrell    and    Fairley       

Export  of  from  Hong-Kong  to  Europe 

factories ;    Determination    of    lime    in    products     of 

beet   -.     Vermehren  

factories ;    Filtration   of    muddy  juice   in   Java  

using    the    defecation    process.       Schweizer    and 
Loos      


FAOB 
150B 


309a 
391a 


444a 


719a 
363r 


109a 
109a 

559a 
781a 


739a 

184b 
36a 

558a 

161a 
161a 
385a 

557a 
522a 

,  189a 
778a 
666a 
436a 
316a 
162a 
253b 

602a 
386a 

316a 

16a 

456b 
178b 
476b 
316a 
275a 
522a 

632a 

218a 

778a 

557a 

101a 

632a 

480a 


160a 
480a 

99a 

394b 
368b 
268b 
260b 
160a 

345a 

149b 
248b 


150a 


Sugar— cont. 

factories;    Process    for    economic   steam   production 

in   cane  .     (P)   Geveke      ...      317a 

faotories;    Theory    and     practice     in      design     of 

multiple   evaporators   for  .     Webre 254a 

faotory ;    Corrosion    of    an     evaporator    in    a    

caused  by  organic  acids  formed  from  the  juice. 

Jentink  3174 

factory    products;    Determination    of     the    a6h    of 

cane    and    beet  .     Ogilvie  and    Lindfield   ...      254a 

factory    products;   Determination   of   water   in  

by    the   distillation    method.     Van    der    Linden 

and    others  218a 

faotory  as  a    source  of  supply  for  acetic  acid  and 

its    compounds.    Coxon  218a 

Imports    of    into    United    Kingdom       205b 

industry    of   Argentina         310b 

industry   in    Brazil      264b 

industry    of    the    Empire 156b 

industry  in  Finland;  Proposed  443b 

industry    of    Italy;    Beet    225b 

industry   of   Netherlands;    Beet  396b 

industry    of    Rumania  476b 

industry   from  several    points  of   view.      Martineau      197b 

industry  for  Turkey 280b 

industry  of  the  Ukraine      396n 

invert- ;    Determination    of    lactose    in    presence    of 

.       Grossfeld  557a 

juice ;  Direct  filtration    of  clarified  cane  using 

kieselguhr.      Peck  480a 

losses    in    manufacture.      Fauque  710a 

Maple   .  277b 

palm-;    Production    of  in    Madras         310b 

Preservation   of   plant  juices    for  determination   of 

therein.      Spriestersba.cn  217a 

Process    of   cleaning   filters   in    the    purification    of 

.       (P)     Wooster        142a* 

production    in    Austria         36b 

production    of    Germany       281b 

production   of    Java    in   1917         350b 

Qualitative   test  and    quantitative   titration  method 

for  in  urine.     Folin  and   McEUroy 275a 

reagents ;  Copper-phosphate  mixtures  as  .  Folin 

and   McEUroy         275a 

Recovery  of  from  molasses.      (P)    Tiemann   ...      255a» 

Refining    .      (P)     Williams     2S5a 

-refining   apparatus ;    Centrifugal  .      (P)    Kaita      557a 

refining ;  Preparation   of  active  decolorising  carbon 

from    kelp    for    .     Zerban    and    Freeland    ...      778a 

refining ;     Use     of     vegetable    decolorising     carbon 
("  Norit  ")    as   compared   with    animal   charcoal 

(boneblack)     in    .       Sauer  160a 

refining ;    Vegetable    decolorising    carbons    for  . 

Schneller        316a 

solutions ;    Material  for   clarifying  and  means 

for   regenerating    the  material   after   use.      (P) 

Hayashi     and     others 317a,  557a* 

solutions ;    Relations    between    the  degree   of  super- 
saturation,    refractive    index,    and    temperature 

of   .      Miller    and    Worley  98t 

solutions  ;  Special  "  nomon  "   for  calculating  purity 

of  .     Blake      217a 

(Technical)    Committee   of  the   Society   of  Chemical 

Industry;  The  Empire  .   ...      " 35a 

white;   Manufacture  of  molasses  and  .     Haddon      217a 

white ;    Report   on    Weinrich's    dry   lime    process    of 

making  .    Ogilvie       16a 

See  alsn  Sucrose. 
Sugars,   aldose ;   Determination  of  lrevulose  in    presence 

of .    Herzfeld  and  Lenart  632a 

aldose- ;  Determination  of by  means  of  iodine  in 

alkaline    solution.    Colin    and    Lievin        745a 

Auto-oxidation   of  .    Berczeller  and  Szego         ...      133a 

Iron     and     oxygen    as    necessary    agents   for   reduc- 
tion of  alkali  nitrites  by  .    Baudisch 556a 

ketose- ;  Modification  of  the  Seliwanoff  reaction  for 

detecting  .     Weehuizen        436a 

A  precipitant  for .     Schulte     101a 

Production    of  from    spent    grains.     (P)  Ulraan      317a 

reducing ;     Cammidge's    method    for   estimation     of 

.      Garrow         276a 

reducing;      Gravimetric      determination      of in 

molasses.    Norris    and    Brodie  386a 

unfermentable ;    Preparation,    properties,    and   deter- 
mination of  of  cane  molasses.    Muller         ...      556a 

Use  of  in  preparation  of  stable  cuprammoninm 

cellulose   solutions     for    production   of    artificial 

threads.     (P)  Glanzfaden    A.-G 575a 

Valuation    of   raw  from    the    point    of    view    of 

the    refiner.    Home  777a 

Sulphanilio      acid ;      Constitutional       formula      of  . 

Waterman       189a 

Sulphate  of  Ammonia  Association;  Report  of .      ...      441k 

Sulphate    liquors ;    Electrolysis    and    treatment   of  . 

(P)  Hunt  and  others      248a* 

Sulphates ;   Rapid  characterisation  of  the  mercuric   ion 

in  insoluble .    Deniges 123a 

Volumetric    determination    of  .    Vansteenberghe 

and  Bauzil     689a 

Volumetric  determination  of  in    water  extracts 

of  soils.    Christie  and  Martin 189a 
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8ulphatising  metalliferous  ores;  Process  and  appa- 
ratus for  .  (P)  Weatby,  and  Western  Pro- 
cess  Co.          


5S0a 


production     of 


from 


(P) 


Sulphnione ;      Dyes    derived     from    ,     and     Claasz's 

new  theory  of  the  indigo  chromophore.    Herzog 
Sulphide  dyestuffs.    See  Sulphur  dyestuffs. 

ores.    See   under  Ores. 
Sulphides;       Electrochemical 
ores.     (P)  Griffith 

nfaotnre  of  metallic .    (P)  Griffith     ..'. 

Oxidation  of  with   potassium   iodate.    Dean 

Separation   of  nnx.-.l   metallic  .     (PJ  Bradford 

»n  tannery   ||ma  Uqaonj   Batimation  of : 

i  tt . 

McCandlish  and   Wilson      .'" 

6ulphite    acid    liquor;      Moans    for    making 

Jenssen  

pulps;  Mrth.ni   of  staining  to  distinguish  between 

bleached  and    unbleached  .    Bright 

turpentine      8chorger ...        ...        ..] 

Sulphite-cellulose     waste    'vos ;     Concentration    of 

Oman 

waste  iv.s;  Fermenting .    (P)  Lnckinnn  ...       '.'.'. 

waste      lyes;      Lubricant      from   .      (P)    Kirch- 

baeh'tohe  Werke    

waste    ljes;    Method    of    treating    ligninsulphonntes 

prepared    from  so  thnt  they   may   bo  dried 

without  decomposition.     (P)  Oman 
waste     lyes;       Obtaining     alcohol      from  — 

McKee  

wast.       ...     reparation     of     hvdroxvlignin 

nrdroxylignon    from    lignin    'nnd     lignon 

phonntes  in  .     (P)  Oman 

waste  lyes ;  Process  of  dissociating  .     (P)  Sornas 

wasto     lyes ;     Process   of   making    a    fibrous   plastic 
■sition    with  .        (P)  Ellis,    nnd     Ellis- 

Foster  Co 

waste     lyes ;      Process    of    treating  — 1^.     (p'j  Mar- 

chand,  and  Mnrehnnd  Process  Co.     . 
waste   lyes ;    Purification   of bv   treatment  with 

flue   gases.     (P)  Aohenbnch 

WI,s'f.  J>'e!;      Purifying  .       (P)  Ze'llstoff-'fabrik 

Waldhof  

waste     lyes;     Recovery    of    useful     organic    nnd    In- 
organic substances  from  by  heating  in  auto- 

olavos.    (P)  Btrehlenart  ...       ... 

waste    lyes  .    Treating  to    make    them    suitable 

for  further  treatment.     (P)  Oman  ... 

waste   lyes;    Use   of  in    making   briquettes    and 

oth.r    moulded     nrticles.     (P)  Ellis,    and     Ellis- 
Foster  Co 

waste  lyes;    Uti'isntion  of  .     Johnsen 

waste    lyes ;    Utilisation    of 

Sweden  

Sulphites;      Manufacture     of     solid     neutral- 

bisulphite  solutions.     (P)  Bayer  und  Co.  .. 
thiosulphntos,     nnd     polythionntes ;     Interaction     of 

with    mercuric   chloride.     Sander        

«-Sulpho-l-aminobenzene-2-carboxvlio    acid;    Preparation 

of .     (P)  Bayer  und  Co 

Sulphocyanides.    See  Thiocyanntes. 

Sulphoflcntion    in   relation    to    nitrogen    transformations 

in    soils.     Ames    and    Richmond  

8ulphnnnted  oils.    See    under  Oils.   Fatty. 
6ulphonntion    of    aromatic     hvdrocarbon's    or    their    de- 

"''  B"l'  52a.  619a 

157* 


407a 


212a 
416a" 
299a 
629a' 

66a 
66a 

146a 

5a 
296a 

409a 
600a 

328a 


121a 
(P) 

600a,  780a* 
and 
sul- 

l?lA 

543a 


53a 
146a 

764a 
120a 

764a 
461a 


Sulphur— cont. 

Oxidation  of——  by  micro-organisms  in  its  relation 

to  availability  of  phosphates.     McLean 
•1'hosphat ni|.osts;    Experiments    with  under 

field   conditions.     Lipinan   and    McLean      .. 
and  potassium  mouosulnhide ;    Solidifying  points  of 

the    system  .     The 


FAUl 


521a 
435a 


Norway    and 
from 


48a 
129t 


321e 


416a 
731a 


619a 


521a 


rivntives. 
Of  fixed  oils.     Hadeliffo  and  Medofsfc 
of  /Snaphthylamine.     Green  and  Vakil 
of    volatile    hydrocarbons    nnd    hydrocarbon    derivii- 

tires.     (P)  Downs,  and  The  Barrett  Co 

Sulphotelluride    gold    ores;    Boasting    of for    nmal- 

gamating  and  cynniding.    Blomfield  nnd  Trott.  . 

Sulphoxylates ;    Manufacture   of .     (P)  Chem     Fabr 

von   Heyden 

Sulphur;    Action    of    thionyl     and     sulphuryl    chlorides 

on  .     North   and   Thomson 

in  ammonium  salphate;  Significance  of applied 

to  certain  soils.     Liprnan   nml   Gerioke 
Determination      of     free  in    soft    rubber    com- 
pound*.    I'pton                 

Determination  of  in   iron  and  steei.     Pinal     ... 

Determination   of  in  motor  fuel.     Lomax 

Iieterminntion  of  in  ores.    Hawlev 

Determination  of  in   petrol.    Blount 

Determination     of  in      presence     of 

Francois  

Determination      of  in      pyrites. 

and    Dimitrow  

Determination  of  in  spent  oxide. 

Determination  of in  thiocvanates 

Determination  of  in  vulcanised  rubber. 

Effect  of  boiling .  on  copper.     Harvard 

affect  of  on  different  crops  nnd  soils.     Shedd 

Eliminating  from    oils.     (P)  Evans 

Imports    of   .  

in  Italy      ...        "°        "'         "' 

-lime  solutions;  Composition  of  .    Winter 

Liquid    purification    of   coal    gas    with    simultaneous 

recovery  of  ammonia   and    .     Parrish 

Manufacture  of  soap  containing  .     (P)  Tanaka 

553a, 


mercury. 

Earaoglanow 

Diamond  336t, 
Quartaroli... 
Stevens 


118a 


6?6a 


370a 

252a 

520a 
422a 
lift* 

270a 
200a 

465a 

204a 
451n 
731a 
775a 
470a 

16a 
234a« 

12b 
385k 
528a 

759a 

742a- 


..hi  in  as   and   ltulo 

prices  in  Italy     

prices;    New    .       ...  

Process  of  iiiiniiig  .     (p7  Lucas  and  Tait" 

Recovery  of  .     (P)  Hoffman     

J' ''"""""»  of, —  from  gates.    (P)  Uuhlert         ... 

'"Bieg'ei11      °f  ...***  ,..'rom  —     ^  H"-Vd"r"      "■ 
Sicilian   . ...        ,"'  

"??,    S^'»U,n    mo"«sulphide;'"  Solidifying     points    of 
the  system  .    Thomas  and  Rule 

Blndere™0r  '"  detennlmtl<>»  of  in  pyrites! 

Standard     apparatus    for     determination    of"- in' 

in    I'nUeSltatts'  ^  ""^^  *'*>»*■    Pulaif"  - 

SUlPhUrorgri'cP0^d.:   ^hTrr"t!0n   °f>    *™   »»    * 

Sulphur  dioxide;  Depalarisatton  by .    Thompson  and 

on  in  viin          ...        ,,, 
Manufacture    of .    "  (P)'  Kaltenbnch"        "."      301a    i 

"nlix^r^T-U^JpT'Ccimps"111''1''-'1'"    "    ' 

Oxidation   of  in   th?  presence  of    platinum  and 

of   rhodium.    Ucngcr    and    Urfer    ... 

^Turgy-of'Toppc"^   %&?  —  '»   **«"** 

^ TndVntlaT  '""*  ^^  ^  "<P)  ^ward 
Recovery     of  -—  from     gases     containing     it.     (P) 

"edge   and   Eustis  »    ' 

Removal  of  from   gaseous  mixtures" 

(P)  Beck  

(P)  Bradley  and  Schmidt 

eEns'ti,ng    a"d     reooverinS=r  from"  gases',     (p'j 

S*P^{,°n  "&■  "-T  f?S?  air  b*  »™*«  into 
BoTnh  m^r  V10S'd<'»  <P)  Bradlc-V  and  Schmidt  .° 
Solubility    of    paraffin,     aromatic,    naphthene,    end 

oleflue    hydrocarbons    in    liquid    .  Moore 

and    others  ,  aioore 

Wine  making  experiments  with  — .    "ilensio 

Sulphur  dyestuffs  •   Determination  of  sulphur  that   proi 

ScUhCn8abelUlPhUr'°     ,0id     in    —      Zink«    «"» 

Dyestuffs  of   the  Sulphur  Black    type ;  Manufacture 

Manufacture  o^-l:    '    "d    Ellis-F^'   Co.  ... 

<P)  Act.-Qes.    f.    Anilinfabr.       ... 

(P)  Suzuki        ...        .  

Manufacture     of     black,    direct-dyeing" " 

Vidal  *       6 

Manufacture    of   blue  '"  (P)    Tidai 

Man^ifiaeti!re.  0f  J>aPh«">l    •         (P)     Ellis 

Ellis-Foster    Co.     ... 

Manufacture  of  from   residues    from    ma'nufac 

ture    of    trinitrotoluene.     (P)  Silberrad  52a.    502a* 

Manufacture   of   yellow    .      (P)    Bayer   und    Co 

Sulphnr   trioxide.    See    Sulphuric    anhydride  C°' 

Sulphuric  acid;   Action   of  dilute  upon  a  common 

glass    oarboy.      Olle        

after  the   war     

(Amendment   of   Prices)    Order,    1918   ... 

Apparatus    for    concentration    of " 

(P)  Klink         

(P)  Tungay    and    Haughton 

chambers ;    Water    sprayer   for   lead    .      Szigeti 

Concentration   of  : 

(Pi  Hechenbleikner 
(P)  Klink  

<p)  Leitch     ...     ;;;     ;;; 

Moss  

Piperenut   and    Helbronner         ... 

(P)  Skoglund  

Concentration    of    by    the     Krell-Strzod'a    tube 

system.      Strzoda  

content  of  snow  and  rain  water.     Kiippers 

De-arsenicntion    of    • .      Cory 

Denitration    of    .  (P)     Hechenbieikner,    and 

Southern    Electro-Chemical    Co 

Detection    of   selenium    in .      Palet 

Determination     of    in    admixture     with     thio- 

sulphunc,     sulphurous,     and     trithionic     acids. 

Billeter    and    Wavre       

Determination     of    free    in    leather.      Strunk 

and     Matthes  333^ 

Fuming  in  Japan        ",'.'      263n 

fuming;  Thermal  properties  of .  Porter  ...  9b,  27a 

Gravimetric  determination    of    as    barium   sul- 

phate.     Earaoglanow       108a,  I681 

Heat  of    concentration  of  in   Gnillard   towers. 

Porter  27a 

Heat  of  dilution   of  .      Porter        27a 

industry  ;    Cnttrell  processes   in   the  .      Hcimrod 

nnd    Egbert  709.^ 

Intensive   system    of   manufacturing  .         Thede      464a 


(P) 


and 


55a 
347b 
367b 
302a 
582a 
733a 

467a 
20b 

55a 

730a 

515a 
381b 

459a 

213a 


182a« 

368a 

10a 

581a 

301a 

400a 
81a 

414a 

81a 


329a 
102a 


685a 

764a 

120a 
5a 

460a« 
460a* 

649a 


407a 


122a 
125b 
206b 

654a 
266a 
333a 

414a 
654a 
242a» 
71t 
6a 
182a' 

688a 
388a 
122a 


414a 
147a 


503a 
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Sulphuric  acid— cont. 

and     iron    salts ;     Production    of    a     pigment     from 

water    containing   .       (?)    Parkin       136a 

Manufacture  of  : 

(P)  Foster        732a 

(P)  Hanahan 148a 

(P)  Thiele         506a 

Manufacture   of by    ferric  oxide   contact  pro- 
cess.    Ditz  and  Kanhauser      577a 

manufacture ;    Large-scale   .      Fairlie       65?a 

manufacture;   Modern  methods  of  .     Moss       53b,     68t 

Manufacture  of   from   nitre  cake.     (P)    Freeth  579a 

Manufacture  of  and  of  zinc.     (P)   Cullen,  and 

United    States    Smelting,    Refining,    nnd    Mining 

Co 766a 

Market    for in    the   Madras    district    183b 

Maximum    prices    of 42lR 

mixing;    Graph   for  .     Craven         412a 

New    source    of    cement    and    378n 

and     nitre-cake             395b 

Production   of   nitrous    gases   in   lead   chambers   for 

the    manufacture  of   .     (P)   Yetterlein        ...  370a 

Recovery    of  from   nitre   cake.      (P)    Sherwood  206a 

Reduction   of  by    carbon   monoxide.     Milbaucr  464a 

situation    in    the    United    States.      Skinner 147a 

in    Switzerland              178r 

Thermal  properties  of  .     Porter      9b,  27a 

trade    meeting              140r 


118n 

60b.  135b,  381b 
Alkali     Works 
306b 


trndf;   Post-war   position    of  the   — 

in    United    States         

works ;      Report     on  by     the 

Inspector        

Sulphuric  rnhydride;  Apparatus  for  catalytic  prepara- 
tion   of  .      (P)    Bombnni-Parodi         

Heat  of  evaporation  or  condensation  of .  Porter 

Heat    of    solution    of    .      Porter       

Latent   heat  of  evaporation  of  liquid  .     Porter 

Latent    heat    of    fusion    of    .       Porter       

and  the  like;   Apparatus    for  manufacture  of  . 

(P)   Wilke      

Sulphurous    acid;  Determination    of   in    admixture 

with    thiosulphuric.    trithionic,     and    sulphuric 
acids.     Billeter    and   Wavre     

Manufacture    of    reduction    products    of    .      (P) 

Chem.    Fabr.    von   Heyden       

Sulphurous  anhydride.     See   Sulphur  dioxide. 

Sulphurous    fumes ;    Process    for    treating    .  (P) 

Young,    and    Thiogen    Co 

gases ;  Utilisation  of  in  treatment  of  metal- 
liferous materials.  (P)  Westby,  and  Western 
Process    Co.              

Sulphuryl    chloride ;     Action    of    on    sulphur    and 

phosphorus.       North    and    Thomson  

Sumatra     gum    benzoin ;    Constituents    of    .      Lieb 

and  Zinke     

Sunflower    pith ;    Commercial   value   of    

Superphosphate  (Amendment)  Order,  1918 

Apparatus  for  manufacture  of  : 

(P)  Mower    and    Williams  

(P)  Simon-Carves,    Ltd.,    and   Brown 
Determination   of   citric-soluble    phosphoric   acid   in 

.      Wagner        

Determination    of    phosphoric    acid    in    .     Tort- 

mann  

industry    in    Norway  

Manufacture  of  : 

(P)  Blumenberg,   jun.,   and    Allen       

(P)  Blumenberg,    jun.,    and    others    

Use  of  nitre  cake    in  manufacture  of  


149a 
28a 
28a 
28a 
28a 

579a 


371a 


(P)    Holliday,    and 
(P)    Holliday  ^ 


Surgical  dressing    from   beeswax. 
Holliday    Chemical    Co. 

dressings ;    Manufacture    of    

and    Holliday    Chemical   Co.    ... 

Suspended    matter;    Maintaining  in   liquids    in   «. 

state    of    suspension    without   precipitation.      (P) 

Pendlebury  

particles ;    Process    of    freeing     liquids     from    . 

(P)    Goldschmidt,    and     Titan    Co.    A./S. 

particles ;    Separation   of  from    gases : 

(P)  Burns         

(P)  Burns,    and    International    Precipitation 

Co.  

solids    in     gases ;    Removing    .       (P)     Peacock, 

and   Haslup    and   Peacock.   Inc 


Swatow,    China ;    Trade  of 


in  1917 


Sweden ;    Calcium    carbide    manufacture   in    — 

Chemical    industries     in    
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411a. 

85a 
410a. 
106b- 


Thermo-electrio  effect  in  metals ;    New  .     Benedicks 

Thermo-electromotive    force    of    some     alloys.       Hunter 
and    Bacon  

Thermo-elements    having    copper    sulphide    as    positive 

constituent ;    Manufacture    of    .      (P)    Mar- 

schall  

Thermometers,  clinical ;   Order  regulating  sale  of . 

Thermometry;    Transition    temperatures     of     strontium 

chloride   and    bromide   as   fixed    points    in   . 

Richards    and  Yngve      

Thermo- regulator  for  apparatus  fitted  with  a   constant 
water-level.      Milbauer 

Thermostatic  metal  ; 
Electrio    Co. 


Manufacture  of 


(P)  General 


Thermostats 
Thiazine 


(P)    Lundie 
Adsorption 


of 


(P)    Genter, 


Construction   of  . 

dyestuffs  :      Methylene     Blue  ; 

by   fullers'   earth.      Seidell 

Thickening     process ;     Continuous    

and   General    Engineering    Co.  

Thiooarbamide.     See    Thiourea. 

Thiocyanates ;     Determination     of      sulphur     in      . 

Quartaroli 

Thionyl     chloride;    Action      of   on     sulphur     and 

phosphorus.     North  and  Thomson 

Thiophene ;   Indophenine  reaction  for  detection  of  . 

Wray  

Removal  of  from  commercial  benzol  and  toluol. 

(P)     Dutt    and    Earner  

series ;    Manufacture   of    ketones   of   the  .      (P) 

Steinkopf       

Thiosulphates,  polyfhionates,  and  sulphites ;  Inter- 
action  of  with   merouric  chloride.     Sander 

Thiosulphuric  acid ;  Determination  of  in  admix- 
ture with  sulphurous,  trithionic,  and  sulphurio 
acids.      Billeter  and   Wavre 

Thiotolene ;    Removal    of    from    commercial    benzol 

and   toluol.      (P)    Dutt   and    Hamer  

Thiourea-iodine  as  subtractive  reducer  for  photo- 
graphio  negatives  and  positives.  Becher  and 
Winterstein  

Thioureas  of  the  aromatic  series ;  Manufacture  of 
.      (P)    Bayer   und   Co 

Thomas   steel    process;   Method    of   improving  the  . 

(P)    Wiist       

Thoria;  Manufacture  of  filaments  for  incandescence 
electric  lamps  composed    of    a  solid   solution  of 

in   tungsten.      (P)    Pintsch    A.-G 


366a 


651a 
349b 


46lA«t 
399b 

635a 


222a 
229a 


351a 

424a 


447a 
400b 


443a 


247a 
257a* 


136a 


731a 
370a 
432b. 
540a 
389a 

731a 

503a 


20a 


331a 
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Thorium ;     Colour    reaction     of    with      pyrugallol- 

aldehyde.      Kaserer  

precipitated   as    oxalate;    Oxidimetric  d.  termination 

of   .     Gooch   and    Kobaynshi       

Initio   of    mesothorium    to   .      McCoy    and    Hen- 
derson             

Recovery    of    from    monazite    sand     as    pyro- 
phosphate.     (P)    Welsbach    Co.,    und    Gulti 

Tl  onum    nitrate    market.      Johnstone         

Threads;    Apparatus    for     treating    artificial     silk     and 

like  .     (P)    Do   Chardonnet       

artificial;    Manufacture    of    stable    cuprammonium 

cellulose    solution    for     production    of    by 

use    of  sugars.     (PJ   QlaasfaVden    A -G 

of    oellulosio    material ;     Method    of    treating    . 

(P)    Vanderkleed    and    others  

Manufacture    of   from    strips    of    paper,    texti- 

lose,    or   similar   material.     (P)    Soc.    Alsacienno 

de    Constructions    Mecaniqucs  

Manufacture    of    — -    from    viscose.      (P)    Verhavo 

Use    of   liquid    in    motion   for  drawing  off  in 

spinning    viscous    liquids.      (P)    bemberg    A.-G. 

Thymol    from  ajowan  seed         

Thymolsolphophthalein ;    Use    of    as    indicator    in 

aeiduiietnc    titrations.      Clark    and    Lubs 

Thyroid    gland ;   Active    principle  of  the  .     Barger 

Tientsin  j    Soda    manufacture    in    

Tiles;    Effect    of    pressure     on    subsequent    contraction, 

tensile   strength,   and   crazing   of  .      Watkin 

Effeot    of     variation    of    pressure    in    forming    dust- 
pressed  .     Pence      

Effect    of   variation   in   pressure   and   moisture  upon 

the    forming    of     dust-pressed    .  Walker, 

jun.,   and    Kerr      

Kilns    for   .      (P)    Bennett       

Ovens    or    kilns    for    use     in    manufacture    of    . 

(P)    Marlow,    and    Minton,    Hollins,   and    Co.    ... 

Timber;    Kilns   and    chambers    for    drying   .         (P) 

Halkes  

preservatives;     Fluorides    as 

Preserving   and   drying   .         (P)    McMullen    and 

McMutlcn       

Set  alio  Lumber  and  Wood. 
Tin    alloys;    Use    of   hydrofluoric   acid   in    analysis    of 

.      Furman        

-antimony-lend    &Uoys.      Ellis        112b, 

Apparatus    for   recovering   from    waste   mate- 
rial.      (Pi     Considers    and    Bethell  

Apparatus    for    smelting    .       (P)    Morrill,     and 

Andes    Exploration    and     Smelting    Corporation 
•coated    plates    or    sheet© :    Apparatus    for    ninnufao- 

ture    of    .      (P)    Gilbertson    and    Co.,     and 

others  

conservation    in    United    States 

Crystal  structure    of    .     Byl   and   Kolkmeyer    ... 

Determination  of   in  high-grade   wolfram  ores. 

Powell  241b, 

assay:    Use  of  lead   as   reducing    agent   in  Pearce's 

.     Powell  241b, 

Determination   of   in    wolfram    ores   and    con- 
centrates.    Smoot  .- 

Effect   of  on    copper   melts    containing   gases'. 

Stahl  

Electrolytio    refining   of   .      Kern 

fumes ;    Removing  from    smelter   gasc9.       (P) 

Hocking    and    Apor         

Government   control   of   

Imports  of  into  United  States      

Influence  of   email  quantities    of  on  mechani- 
cal   properties    of    brass.      Millington       

-lead    alloys.      (P)    Stockmeyer   and    Hanemann 

Ministry    of    Munitions    order    relating    to    .    ... 

ores ;  Buddies  for  concentrating .     (P)  Richards 

ores;  Concentration  of  .  (P)  Webster  and  others 

ores;    Effect   of    heating,   and    heating   and   quench- 
ing   Cornish   before    crushing.      Yates 

ores ;    Elutriation   of  the  crushed   products    of  ■ . 

Truscott        

Oxidation   of  .      (P)   Maconochie  and  De  Roe  ... 

Oxidising  or  volatilising  .     (P)  Maconochie  and 

De    Ros  

-plate;   Manufacture  of  : 

Bailev       92b. 

(P)  Godfrey   and    Way       

•plate ;   Metallographic  examination   of  .     Mayer 

-plate ;    Volumetric    determination    of    lead    in   . 

Deininger       

-plates    or    sheets;     Appliances     used    in    manufac- 
ture of  : 

(P)  Davies    and    Jones       

(P)  Thomas    and    Davies 

Plating    ferrous    metals   with   .      (P)    Watkins, 

and    Metals    Plating    Co.  

Recovery  and  losses  of  at   Oiew  Mill,  Cornwall 

Research    in    recovery    of  from   ores       

Sampling    and    assay   of    Chinese   .     Browne    ... 

scrap     and    like    material;    Detinning    .  (P) 

Zwingenberger         

in    Siamese    Malay       

Smelting  process  for (P)  Morrill,  and    Andes' 

Exploration    and    Smelting  Corporation 


riot 

352i 

225i 

7321 

8Si 
375b 


575l 
687i 

46U* 
7641 

3671 
604i 

718l 
33t 

443b 

208l 
508i 


508a 
513i 


2431 


515i* 
397a 


70U 


445a 
246l 


96l* 
552i 


96i' 
361b 
658l 

285t 

2851 


375i 
4241 

426l 
182b 
397b 

149t 
740i 
17b 
339l' 
739i 

770i 

376* 
622l 


113t 

591a' 

736a 


428a' 
740a' 

213a' 

376a 

100b 

61a 

310a 
281b 

552i 


Tin    chloride    solution ;    Regeneration     of    .  (P) 

Siemens    u.    Halske    A.-G 

oxide;   Preparation  of  very  finely  divided  from 

stannate    liquors.      (P)     Krause       334a 

oxyohloride;    A   new  .     Keller        

Tints;  Production  of  fast  .     (P)  Soc  of  Chem.  Ind. 

in    Basle  

Titanic  acid  pigments  resistant  to  chemical  and  physical 

agencies;    Prepnnv4on    of    .        (P)    Norske 

Aktieselskab  for   Elektrokem.  Ind 

Production    of   .     (P)     Norsko    Aktieselskab    for 

Elektrokcra.    Ind.,    Norsk   Ind.-Hypotekbank      ... 

iron  ores;  Concentration  of  — .     (P)   Ratlin  et  Fita 

212a, 

oxide  concentrate;   Method   for  obtaining  .      (P) 

Rossi,  and  Titanium  Alloy  Manufacturing  Co.  ... 

Titanium;   Determination  of  tungsten  and  vanadium  in 

presence   of  .       Fenncr      

Influence  of  on  formation  of  pearlite  in  carbon 

steel.     Vogel  

iron,    and   silicon;    Production   of    an   alloy   of   '. 

tl")   Petinot,  and   United   States   Alloys  Corpora- 
tion        

Rossi's    work    on    .  

Use    of     phenylnitrosohydroxylamine-animonium     in 

the    separation    of from    zirconium,     iron, 

manganese,  and   aluminium.      Brown         

Titanium  chloride  as  reduoing  agent  in  determination  of 
iron  by  titration  with  permanganate  in  hydro- 
chiorio  acid  solution.     Brandt  

compounds.      (P)    Spenoe  and  others     .' 

compounds;  Manufacture  of  pigments  from .    (P) 

Norske  Aktieselskab   for  Elektrokem.  Ind. 

dioxide    pigments;    Manufacture   of    white    or   light- 
coloured    .         (P)    Norske    Aktieselskab    for 

Elektrokem.    Ind.,    Norsk    Ind.-Hvpotekbank    ... 

dioxide ;   Use   of  as   filler  for  rubber   products. 

(P)   Barton   and   Gardner         

oxide  paint  and  pigment;  Manufacture  of  .     (P) 

Barton,  and   Titanium  Alloy   Manufacturing  Co. 

salts  ;  Dyeing  or  staining  and  mordanting  of  leather 

with   .      (P)    Wrigley    and    others       

Tithymalui  peplus;   Rubber  substitute   from  . 

T.N.T.    See  Trinitrotoluene. 

Tobacco    ash;    Factors    affecting    composition    of    . 

Roberts 173b, 

Effect  of   some  alkaline  salts   upon   the   fire-holding 
capacity  of  .     Kraybill 

Preventing    development    of    black    rot    and    other 

fungoid  and  bacterial  diseases  in  leaf  .     (P) 

Garner  and   Beinhart      

Process  for  extracting  potash  and  other  values  from 
.      (P)    Kennedy  and  others      

Process   for  treating  .      (P)    Albertsen      

waste;    Process    for   producing   ammonia   and   potas- 
sium-containing mnterial    from  .      (P)    Zilk, 

and  Odorless  Fertilizer  Manufacturing  Co. 
Tobago;   Cacao  in  

Tariff   alterations  .]'.        \",        \\\        [" 

Tolane    chlorides    from    calcium    carbide,    chlorine,    and 

benzene.      Davidson         

Tolu  balsam ;   Evaluation  of  .      Cooking  and   Kettle 

Toluene,    benzene,    and    xylenes;    Commercial    fractional 

separation  of  .     Butler  and  Popham  ... 

Determination  of  in  crude  petroleum.     Bowrey 

Manufacture   of    side-chain    chlorine    derivatives    of 

; ■     (P)  Gibbs  and  Geiger 

Method  of  obtaining  from  coal,     (p)  Pirani 

New  source  of  .      Wheeler      ... 

Oxidation   of   .      (P)    Selden   Co.,    and   Gibbs  V.'. 

Process    of    chlorinating    .         (P)    Loomis     and 

Semet-Solvay  Co 

Production   of   from    turpentine.       (P)    McKee 

and   New  Process  Gasoline  Co 

Rapid    analysis    of    mixtures    of    chlorinated    

Lubs   and   Clark      

Solidifying  point  of  .     Formanek  and  others     '.'.'. 

See  also  Toluol. 

Toluene-o  and  --p-sulphonamidcs ;  Freezing-point  curve 
of  mixtures  of  .    McKie     

Toluene-o  and  -j)-sulphonic  aoids ;  Composition  of  mix- 
tures of  .     McKie     

o-Toluidine;    Separation    of  ethyl-o-toluidine   from   

Price 


rlul 

3341 

3341 
29l 

6l» 

3831 
3011 
213i» 
58U 

6091 
4-1  a 


308l 
73t 


41i 


719l 
182i» 

250l 

5201 

14l 

1311* 

4771 
397b 

4461 
38l 

5291 

149a 
749i 

56a 
122b 
121b 

202l 
486l 

220T 
455i 

52l 
363a 
201b 
684a 

763a 

4a 

684a 
329a 


118a* 


Toluol ;  Manufacture  of  .     (P)  Evans 

New  source  of  

Production  of  by  cracking  solvent  naphtha  in 

the  presence  of  blue  gas.      Egloff 
production  ;  Intensive  .     Proposed  improvements 

in  the  absorbing  and  stripping  process.    Lichten- 

thaeler  

production  ;  Intensive  .     Proposed  improvements 

IP.    the     concentrating     and     refining     process. 

Lichtenthaeler        

Purification  of   commercial  from   thiophen  and 

similnr  oompounds.     (P)   Dutt  and  Hamer 
recovery  and  standards  for  gas  quality     McBride 
from  spruce  turpentine.     Wheeler 
See  alio  Toluene. 


684i 
684i 

83t 

332a* 
153b 

1161 

174i 

263i 

540a 
174a 
364a 
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Tomato  seed  oil.     See  under  Oils,  Fatty. 

seeds  and  skins;  Utilisation  of  waste  .     Rabak  70a 

Tongan  Islands.     Tariff  alterations     83b 

Tool  alloy ;   High-speed  cutting  .    -  (Pj    Kelley    and 

others              272a 

Tools    with     sharp    edges ;     Annealing    of   .         (P) 

Pfretzschner             379a 

Tooth-stopping  preparations  ;  Manufacture  of  .     (P) 

Andresea        636* 

Towers;  Construction  of  brick  .      (P)  Coxon          ...  173a 

Construction  of  cooling  of  reinforced  concrete. 

(P)   Van  Iterson  and   Kuypers         291a» 

Reaction .     (P)  Robinson,  and  Badger  and  Sons 

Co 23U 

Toxin  of  symptomatic  anthrax  (blackleg)  ;  Concentration 

of  .     Berg        671a 

Toxins,   bacterio- ;    Non-persistence  of  in   the   soil. 

Hutchinson    and    Thaysen        597a 

Trade  after  the  war.    Stanley 161a 

Development  of  British  .        204e 

mark;    Proposed  Swiss   national  368k 

marks          81b 

Marks   and  Designs   Bill      42b,  113b 

marks;   Enemy  15b 

notes;    Foreign   42b 

Openings  for  British  .      21r.  43b,  62b,  83b,  100b, 

120b,   139b,  160b,    185b,   211b,  232b,  25 ?r,  270r,  286b. 

308b,  328b,   348r.  368r,  384b,  400a,  422b,  444b,  464b,  478b 

Trading  with  the  enemy 285b 

Transport  and  handling  of  heavy  goods  after  the  war  344b 

of  materials:  Machinery  for  .     Louis        209t 

Transportation  of  corrosive  liquids.    Luff 70b 

Transvaal;  Antimony  in  the  .     Galbreath     626a 

Industrial  developments  in  260b 

mines;  Chemicals  consumed  in  during  1917     ...  310b 

Travancore;  Coconut  industry  in  .     Pillai     194b 

Treasurer;   Statement    of  Honorary  206t 

Triarylcarbinols ;  Action  of  formic  acid  on .  Kovnche  728a 

Tricalcium  phosphate;   Effect  of  nitrifying  bacteria  on 

solubility  of  .      Kelley      344a 

Trichlorobenzenes ;    The    three   and   their   reaction 

with  sodium  methoxide.    Holleman 201a 

Trichloro-fert. -butyl  alcohol ;  Detection  of  small  quanti- 
ties of  in  aqueous  solutions.     Aldrich         ...  388a 

2.3.4-Trichloro-6-hydroxyxanthone  and  some  of  its  deriva- 

tives.    Orndorff  and  Adamson  620a 

Tridymite ;  Estimation  of  proportions  of  quartz,  cristo- 

balite,  and  in  silica  bricks.     Scott 207a 

Melting  point  of  .     Ferguson  and  Merwin         ...  546a 

1.4.6-Trihydroxyanthraquinone.     Crossley     202a 

Tri-iodophthalic  acids.     Pratt  and  Perkins  119* 

Trimethyleneglycol ;      Occurrence     of  in     glycerin 

from  whale  oil.      Salway         124t 

Trinidad;  Cacao  in  122b,  184r 

oil   resources        115r 

Tariff    alterations  1   1" 

Trade  of  I^h 

Trinitrotoluene;     Fatal    cases    of    poisoning     by    . 

Fischer  750a 

Manufacture  of  sulphur  dvestuffs  from  residues  from 

manufacture  of .    (PJ  Silberrad  52a 

poisoning.     Legge         326b 

Poisoning   due  to  .  205b 

Separation  of  from  spent  nitrating  acid.      (P) 

Johnson  608a 

Triphenylmethane  dyes;  Constitution  and  colour  of . 

Kehrmann      364a 

Fuchsine;    Explanation   of    Heumann's    synthesis   of 

.      Fierz  and   Koechlin      685a 

Manufacture    of   from    chlorinated    products    of 

xylene.       (P)    Cassella    und    Co 296a* 

TriarYlcarbinols;    Action    of    formic    acid    on    . 

Kovache  728a 

Violet  cotton .    (PJ  Weiler,  and  Synthetic  Patents 

Co 5a 

Trithionic    acid ;    Determination    of    in    admixture 

with    thtociilnhuric.    sulphurous,     and     sulphuric 

acids.     Billeter  and  Wavre     


Triticum   repens   as  malt  adjunct  in  brewing, 
schoner  


Korit- 


Tropic    acid ;    Preparation    of 
Grenzach        


(?)    Chem.   Werke 


Trout  oil.     See  under  Oils,  Fatty. 
Trumble    oil-refining  process.     Thompson   ... 
Trypaflavin     solutions;    Keeping     properties 


of 


Abelmann 

Trypanosomes ;  Recovering  from  the  blood  of  rats 

for    antigen   purposes    in   connection    with    com- 
plement  fixation.       Reynolds  and    Schoening    ... 

Trypsin.     Wood  313t- 


503a 
102a 
350a 

83a 
559a 

783a 
413b 


Tsuga    heterophilla ;    Tannin    content    of    .     Benson 

and  Jones     

Tube-mills;     Feeder    for    .      (PJ    Hardinge 

Tubercle    bacilli ;     Preparation    of     antigene    for    . 

(Pj    Momose  

Tuberculins;      Nature      of      contaminations      of      . 

Bengtson        

Tuberculosis;    Substance    for    treatment    of    .     (P) 

Pasehall         

Tubers;    Machinery   fur  production  of   flour  and  starch 

from  .      (Pj    McLeod         

Tung   oil.     See    under    Oils,    Fatty. 

Tungstates ;     Process     of     obtaining  .       ( PJ    Ekeley 

and   Stoddard         

Tungsten  alloys;  Electrical  contacts  of  .   (P)  Insull 

articles;  Coating with  precious  metals.       (Pj 

Fahrenwald  

in   Canada  

Coating    or  joining    articles    of  .      (P)   Fahren- 

wfhld  

Colorimetric   estimation    of   .     Travers 

Determination    of    in    presence     of     titanium. 

Fenner  

Electric  contacts  of  .     (Pj   Insull 

Electric      furnace     for     reduction     of      .       (P) 

Pfanstiehl,    and    Pfanstiehl    Co 

Electric  furnace  for  sintering  .  (PJ  Pfan- 
stiehl,   and    Pfanstiehl    Co 

Extraction   of  from  ores.      (PJ   Hamilton,   and 

Hamilton,    Beauchamp,    Wood  worth,    Inc. 

industry   in    the    United    Kingdom.     Vogel 

Influence  of  upon  the   resistance  of  aluminium 

to    acids.      Von    Zeerleder       

ingots;  Apparatus  for  welding  .  (PJ  Pfan- 
stiehl, and    Pfanstiehl    Co 

ingoU;       YAelding      .        (P)      Pfanstiehl,      and 

Pfanstiehl    Co 

ingots;    Welding  or   sintering  .      (Pj   Insull    ... 

Manufacture  of  alloys  of with  precious  metals. 

(P)    Fuchs  

Manufacture  of  filaments  for  incandescence  elec- 
tric lamps  composed  of  a  solid  solution  of  thoria 
in  .     (Pj    Pintsch  A.-G 

Metallography     of    .      Jeffries  

Method  of  working .     (PJ    Westinghouse  Lamp 

Co 

ore;  Exports  of  77b 

ores;  Prodjction  of  in  United  Kingdom  in  1916 

ore* ;    World's    production    of    .      Johnstone    ... 

in   Portugal         

powdtr ;  E.ectric  furnaces  for  manufacture  of 
.     (P)    Insull 

powder    and  the   like ;   Compressed  and  method 

and    apparatus    for    producing    the    same.      (P) 
Insull  

powder;    Manufacture   of  : 

(PJ  Bertoya       

(P)  Keyes,   and    Cooper  Hewitt  Electric  Co. 

Rapid   determination    of  in    orea.      Foote   and 

Ransom,    jun.  

-reducing  furnace.  (PJ  Pfanstiehl,  and  Pfanstiehl 
Co 

Research    in  recovery  of  from   ores      

smelting    in    Italy       

in    South    China  

-steel ;    Structure     of    and    its    change    under 

heat  treatment.     Honda  and  Murakami 

in    Sweden  

wire ;    Process    for    treating   .      (P)    Pacz,    and 

General    Electric   Co 

wirec ;    Manufacture     of    .      (PJ     Lederer,    and 

We^tmzhouse    Lamp     Co 

wires ;  Method  of  lubricating  during  drawing. 

(P)    Farkas   and    Lisle 


100a 
565a 


within    the    British    Empire. 
See  also  Wolfram. 


Johnstone 


206a 
249a 


427a 
121k 


379a 
225a 


609* 
249a 


591a 
659a 


427a 
356r 


551a 
247a 


427a 


331a 
587a 

272a 

98b 
22r 
296r 
152b 


704a 
551a 

307a 

379a 
100b 
328b 
154r 

421a 

437b 


591a* 

155a 


294h,  334b 


Tungsten  compounds ;  Analysis  of  by  volatilisa- 
tion in  a  current  of  carbon  tetrachloride 
vapour.     Jannaseh    and     Leiste        

-nitrogen    compounds ;    Manufacture    of   .         (PJ 

B^dische    Anilin    und    Soda    Fabrik  

trioxide ;    Production     of     finely-divided    ■ .      (P) 

Pfanstiehl,    and    Pfanstiehl   Co 

Tungstic   oxide;   Method   and    apparatus   for  producing 

colloidal    for    curative    and    therapeutical 

purposes.      (P)    Simpson  

Tunis;    Mining  industry   of   

Tunisia;    Alfa   grass   in  

Ore   production  in  

Turkey;    Coal   mining  in  

Mineral    wealth    of    

Possibility  of  a  chemical  industry  in  

Sugar  industry  for  

Turkey-red  oil.     See  under  Oils,  Fatty. 

Turnip-tops;   Losses  occurring  during  ensilage  of   . 

Honcamp        


691  a 


222a 

397b 

301b 
301  r 

459b 
280r 
302r 
280b 
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Isrpentine;    Determination    of    and     dcteotion    of 

adulterants.     Tuues         

Extraction    of    from    resinous    woods.        (P) 

Ogilvy  

Extraction    of  from    wood.      (I*)    Teeple 

oils;  Refilling  and  deodorising  .      (Pj    I'- 

tind    others  

Production  of  toluene  and  propane  from  .     (P) 

McKe<\    ami    New   Process  Gnsolino  Co 

sprue*-  ;   T.'lii.-i  und  oumene  from .     Wheeler  ... 

and    Substitute    Control    Order,    1918       

Sulphite    .     Sehorger      

Tussah  ohry  sails;   Fatty  oil   of  .     Kobayaahi 

Twine,   paper*    .M:inuf:u-ture  of   — .     (P)   Spioer,   and 

r   and    Sons    

Raw    materials     for    in     Que«iieland    

Tyre*;    Oomplsts    removal  of  rubber   from   the 

of    worn-out    pneumatic        -.     (PJ    Debaugc   ... 
Destructive    distillation    of    beads     of     automobile 

.     Duboso  

Tyrian   Purple.     See  under   Indigoid  dycstuffs. 
Tyrosine;    Determination   of  and  of  uric  acid    in 

the   samo   solution.      Herzfeld    and    K  linger 


u 


Ukraine;    Economic    importance   of    the    

Iron  ore   from    for  Silesinn   blast  furnaces   ... 

Sugar  industry  of  the  .  ...        

"  Ulco  "   hard   metal,    a  lead   alloy.      Frnry   and  Temple 

Ultra-filter;  New  form  of and  its  uses  in  biological. 

and  synthetic  organic   chemistry.     Kober 

Ultra-filters;    New   and   simple  .     Ostwald    

Ultramarine   trade  of    Japan 

Ultra-violet  light ;  Spontaneous  transformation  of  solu- 
tions   of   odorous   substances  to  a  colloidal    state 

by     exposure     to    .  Zwaardemaker     and 

Hogewind       

radiations  ;  Manufacture  of  glass  for  absorbing  — — . 

(P)    Corning  Qiaos   Works      

rays ;    Sterilising    liquids   by   means    of  .      (P) 

Von    Recklinghausen    and    others 

rays;    Treatment   of    water    and    other   liquids    by 
.      (.P)    Henri    and    others  

Unamo  palm  oil.     See   under  Oils,    Fatty. 

Ungumming.     See   Dcguniming. 

Uninflammable    liquids  for  use  in  insulating  and  other 
similar   purposes.     (Pj    Lepine       

United  Kingdom  ;  Coal  oil  production  in  the  -. 

coal    out  put    in    1917 

imports   and   exports    in    1917       

Manufacture     of    margarine    in    .      Watson 

Mineral   output   of  in  1917 

M  ineral    production    of   in    1916 

Itinera]    resources  of  the  

Petroleum    prospects   of    .     Dalton 

Production  of  coal  and  tungsten  ores  in  in  1916 

Relaxation    of  export   restrictions  

Resources   of    potash   suitable   for    glass   making   in 

the   .     Bos  well  

Tariff   alterations         

United    States;    Aluminium  in  — —  in   1917         

Bauxite  in  th._-  57k, 

Briquetting  in  

cadmium  production  in  1917  

Census  of  coal  tar  products  in  in  1917     

chemical  trade  during  the  war     

Chemical   Warfare   Service  of   the  .  

Citrue  products   in  the  .         

Coke-ovens   in  

Company  news 

Conservation  of  waste  grease  in 

Conversion  of  breweries  for  other  uses  in  the  - — .  ... 

copper    statistics 

Cottonseed  oil  trade  in  .         

Cottonseed   products   in    ...       209k 

Development  of    manufacture  of   nitric  acid   in  

since   1914.     1'ranke  

dye  manufacturers  and  freight  problem 


run 

554a 

433a 
131a 

158* 

4a 
364a 
59n 
296a 

475a 

765a* 
135n 

66\* 
709a 


.  20b.  57r,  229b,  361k, 


Dyes  in  the 

Erection   of   nitrate   plants 

Export  of  dyes  from 

Export   lioencee  

Export  restrictions        ...    185b,  287b,  328b,  384b, 

Felspar  in  the  

Ferromanganese    in    the   

Formation  of  Chemical  Alliance  in  . 

Fourth   chemical   exposition    in   

Fuel  shortage  in     .    Berkey  and  Van  Hise 

Government  eyannmide  plant         

Graphite  in  in  1917       

Gypsum  in  in  1917         

Import  licences 


63n, 
444ii, 


203r 
475b 
396b 
7374 

638a 
390a 
300n 


783a 
584  a 
604a* 
604a* 


213a 

314  it 
178R 

42b 
163a 
340a 

61 B 
477r 
llbA 

22b 
368b 

9r 
185b 

363b 

363b 

381  r 

418r 

288b 

422b 

472r 

288b 

417R 

82b 

76b 

472b 

365b 

82b 

,419b 

653* 
76b 
405b 
229b 
76b 
140b 
479b 
476b 
458b 
177b 
415r 
281b 
76b 
458b 
397b 
161b 


United  States— cont. 

Import  restrictions  185e,  253b,  270b,  287h.  308n,  328b. 

348b,   368b,    384r.  401k,  444b,  179a 

Imports  from  99 n 

Imports  of  gas  mantles  and  monnzite  sand  into  .  i09it 

Imports  of  tin   into 397  R 

Industrial  alcohol  in  the  141b 

Influencu    of    the    war     on     technical      training     in 

tho  278r 

Kapok  fibre  in 381b 

Lice  noes    for  exports   to  40b 

Magnesite   in   the  114n.  154b,  438u. 

Magnesium  production  in  the  114r 

Metallurgy  of  copper  in  in  1917.     Walker 152a 

Mien  in  in  1917     437" 

Mineral  production  in  tho  114u 

New  Government  Laboratory   In  the  394 it 

New  piorio  acid  plant**  in  299b 

pet  ml.' urn    industry       178b 

Petroleum  resouroes  of  the  .            475b 

Plant   for   the   Bucher   nitrogen    fixation    process   in 

the  472n 

Potash   in   tho  .    Barton          135b 

Potash    production    in   .  12b,  264 a 

Pottery    in    .           76r 

Prices   of   chemicals    in    Great   Britain    and   —  .    ...  183b 
Production   of   arsenic   bismuth,  selenium,   and  tel- 
lurium in  - —  in  1917     418b 

Progress  in   research  in  361b 

Prohibited    exports       43u 

Prohibited   imports      211n 

Pyrites  in  .            76n 

Regulations  to  prevent  "  dirty  "  coal  supplies  iu .  302r 

Research   in  applied   chemistry   in  .          ...        ...  245b 

Sand  and  gravel  in  the  96n 

Silico-manganese  in  the  458b 

Spelter  production  in  the  114r 

Steel  combine  in  the  475b 

Strontium  in  in  1917     ...          363b 

Sugar  consumption  of  industries  in  the  .           ...  394r 

Sulphur,  pyrites, 'and  sulphuric  acid  in  .          ...  381r 

Sulphurio  ccid   in  60b,  135r 

Sulphuric   acid  situation  in  the  .     Skinner       ...  147a 

Supplies  of  vegetable  oils  in  tho  472b 

Supply  of  organic  reagents  in  320a 

Talc  and  soapstone  in  in  191?         397n 

Tariff  alterations           .♦        ..^         83b 

Tariff    decisions             > 43a 

Trade  ot  during  the  war     ..:        ..>        422b 

Water    power   development    in   177b 

University;   New  for  tho  East  Midlands     113a 

Urea;    Manufacture    of  .     (P)  Badische    Aniliu    und 

Soda   Fahnk             ...  636a* 

Manufacture  of  a  phosphoric  acid  fertiliser  contain- 
ing   .     (P)   Lie              666A 

Mechanism  of  decomposition  of  when   heated   in 

solution    with    alkalis     and    acids    respectively. 

Werner            166a 

Mechanism     of     synthesis     of  from     urethane. 

Werner            485a 

Preparation    of   compounds    of    with    a    calcium 

salt.     (P)  Knoll  und  Co 636a 

Ureae    of    the    aromatic    series ;     Manufacture     of . 

(P)  Bayer   und   Co 20* 

Urease;  Action  of  oyanhydrins  on .    Jacoby 436a 

Formation   of  .     Jacoby             162A 

Preparation  of  from  bacteria.    Jacoby    162a 

Urethane;    Mechanism   of   synthesis   of   urea   from . 

Werner            t        485a 

Uric  acid  ;  Determination  of  and  of  tyrosine  in  the 

same  solution.     Her  z  fold   and  Klinger       562a 

Volumetrio    determination    of  in    blood.     Curt- 
man  and  Lehrman 748a 

Urine;  Conservation  and  transformation  of  nitrogen  in 

animal  .    Piekarski             345a 

Determination   of   ammonia   in  .     Wiessmann      ...  532a 

Determination  of  oxalic  acid  in .    Bau     524a 

Qualitative   test   and   quantitative   titration    method 

for  dextrose  in  .     Folin  and  McEllroy           ...  275a 

Titration  acidity  of  .    Taylor 297b 

Urotropine.    See   Hcxaraethylenetetramine. 

Uruguay  ;  Chemical  manufactures  in 162u 

Tariff   alterations          83r_ 

Utilisation   of  bituminous  schist  in  248lt 

Utah;   Molybdenum  deposit   in  .     Yancey        589* 

Uzara  root;  Chemical  constituents  of  .    Hennig     ...  39\ 


Vacoines;    Effects    of    certain    substances    on    organisms 

found     in  .     Neill       714a 

Manufacture    of for    prevention    of    hog-cholera. 

(P)  Couret,   and   Louisiana   Biological   Products, 

Inc 74a 

Nature    of   contaminations    of  .      Bengtson         ...       714a 

Preparing   and   sterilising  .      (P)    Bart      ...       106a,  106a* 

Vaeciniua  myrtiltus  berries;  Use  of  colouring  matter  in 

juice  of  as  indicator.    Marini 673a 
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Vacuum ;  Apparatus  for  condensing  exhaust  steam  and 

other  vapours  and  obtaining  a  .     (P)  Tinsley 

dehydrators ;    Continuous  .     (P)  Biesel       

drying-     pans     and    the    like;     Oalandria    for . 

(P)  Truscott  

evaporation.    Reavell  

process  for  preserving  foods  and  for  other  purposes. 

(P)  Sellars,'  and  American  Can  Co.  

tube     having    a    copper     leading     wire.     (P)  Ynnai 

and  others     •• 

Valenta  number  as  a.  discriminating   test   for  oils   and 

fats.     Fryer  and  Weston  

test.    Johnston    and   Stewart         

tests    of   fatty    oils ;     Modified     acetic   acid   reagent 

for  .     Parkes 

Valerian  root;  Analysis  of  .    Ruyden     

Valves    for   controlling,    reversing,    and    by-paesing   the 
flow  of  gas  through  purifiers,  condensers,  and  the 

like.     (P)  Dempster   and  others         

employed     in     systems     supplying     gases     such     as 
chlorine   to   liquids   such    as    water.     (P)   Wallace 

and    Tiernan  

Vanadic     acid ;     Use   of    rapidly    rotating    metallic   re- 

ductors    in    determination    of  .     Gooch     and 

Scott  

Vanadium;    Detection    of    small    quantities    of    in 

water.    Meaurio      ■      

Determination    of    manganese    in   steel   in    the    pre- 
by  electrometric  titration.    Kelley 


of  in     presence     of     titanium. 

of    in     sedimentary     rocks. 

from    by-products    and    ores.     (P) 


eence  of 

and  others 
Determination 

Fenner 
Possible      source 

Phillips 
Recovery    of 

Boericke 
Use    of    hydrofluoric  acid,  for  separation  of  copper 

from  .    Furman  

Vanadium     compounds  ;     Analysis   of  with   the    aid 

of  carbon  tetrachloride.    Jannasch  and  Harwood 
Vandyke    brown    colouring    matters ;    Manufacture     of 

organic and    of    pigments    therefrom.      (P) 

Allsebrook       

Vanilla  extracts ;   Detection  and  determination   of  cou- 

marin   ia   factitious  .      Wichmann      


Vaporising   hydrocarbon   oils ;    Apparatus   for 
Forward  


(p> 


(P)  Moore,      and      General 


398a 
6431 

114a 
172t 

781a 

84a 

64a 
242b 

214a 
485a 

405a 
192a 

544a 
221a 

92a 
509a 
549a 

310a 
445l 
578a 

649a 
529a 
200a 
201a 


Vapour     electric      device. 

Electric  Co 

Vapours;  Apparatus    for  bringing  liquids  and  into 

intimate  contact.  (P)  Davidson,  and  Holmes 
and  Co.  

Determination  of  in  gases.     (P)  Simmonds  and 

Davis     

Differential  pressure  method  for  determination  of 
in  gases.    David  and  Davis      

Electrical    treatment    of  .      (PJ  Hoofnaglc,    and 

Electro-Chemical   Products   Co.  

Means  for  carrying  out  catalytic  or  contact  re- 
actions    between     gases    and/or  .     (P)  Boy, 

and    Morson    and   Sons 397a,  678a 

Method     and     means    for    bringing    about    chemical 

reactions    between    gases    and/or  by    means 

of  catalysts.     (PJ  Roy.  and/  Morson  and  Son     ... 

Purification   of .     (P)  Zschocke         

Separating  from    gaseous    mixtures.     (P)  Beck 

Spark-length©    in    hydrocarbon    .    Wright 

of    volatile    liquids;     Recovery    of  .     (P)   Burth, 

and    Berlin- Anhaltisehe    Masehinenbau     

Varnish    gums ;    Process   of    melting  .     (P)    Griem, 

and   Berry  Bros ..        ' 


290a 
609a 


644a 
758a 


496a 
757a 
400a 
115a 

398a 


Varnished  surfaces ;  Process  of  drying .     (*P)  Priest 

surfaces;     Treatment    of    .       (P)  Hadfield     and 

others    

Varnishes;    Benzol   .     (P)  Langguth      

Colorimetric  determination  of  cobalt  in  .    Jones 

Colour  designation  of  oil  .    Wertz 

Composition    for    removing  .     (P)  McAdam,    and 

Chadeloid  Chemical  Co 

Examination  of  oil  .    Smit-Addens 

Hardness   and   viscosity   of  .    Britten        

Manufacture   of  ; 

(P)  Fluss   and   Tanne         

(P)  Weeber       

Manufacture  of  oil  .     (P)  Boecking 

Preparation  and  handling  of  phenolic  condensation 

product .     (P)  Redman  and  others      

Varnishing  metal  objects;  Process  of  .     (P)  Ruff 

Vats ;    Jacketed  for    heating    and    cooling    liquids 

(P)  Enock   and   Co.,   and   others       ...    ' 

Vegetable  ashes;  Manufacture   of  potash  lye  from 

and  its  application  for  boiling  straw"in  the  paper 
industry.    Tanaka 
milk.     (P)  Burdiek   and   others      ... 
oils.     See  under  Oils,  Fatty 

products  ;    Evaporated : 

(P)   King,  and  Pacifio  Evaporator  Co. 
(P)  Pacific  Evaporator  Co 


476a 
343a 

131a* 
340a 
630a 
476a 

663a 
382a 
594a 

340a 
251a 
340a 

433a 

383a 


53a 
603a 


320a 
634a* 


PAGE 

Vegetable — conf. 

protein     products;     Process     of     making  .     (P) 

Satow     27a,  669a 

substances ;  Treatment  of  for  manurial  pur- 
poses.    (P)  Richards        217* 

substances ;    Treating  to    recover    their    values. 

(P)  Marsden  146* 

Vegetable  -  ivory      meal ;      Manufacture      of  .      (P) 

Chapman  and  others       347* 

Vegetables ;    Antiscorbutio    property    of    desiccated   and 

cooked  .    Givens  and  Cohen        746* 

Dehvdrating  : 

(P)  Benjamin 438a 

(P)  Van  Musschenbroek     320a 

Drying  apparatus  for  : 

(P)  Boulton       453* 

(P)  Price  and  Sugg 755* 

(P)  Van  Musschenbroek     320* 

Method    of    preparing    evaporated  .      (P)  King, 

and  Pacific  Evaporator  Co 320* 

Methods  employed  for  cooking and  losses  in- 
curred.   Masters     746a 

Occurrence  of   carotin   in  .    Gill      633* 

Preservation    of  : 

(P)  Chambers 18a 

(P)  Kapadia     280a* 

Vegetation ;  Borax  as   destructive  of  .    Roberts  and 

others  160a 

Vehicles ;      Two-wheeled     hand-propelled  to      carry 

two    carboys,    kegs,     or     the    like.     (P)  British 

Dyes,  Ltd.,'  and  others 47a* 

Velocity    of   a    fluid     or     of   a   body     through    a   fluid ; 

Measurement   of .     (P)  Williams  489* 

Velvet  beans.    See  under  Beans. 

Velveteens ;    Ignition    and    combustion    of   in    her- 
metically  sealed   tin   cases.     Thomson        

Venezuela;  Cacao  crop  in  Puerto  Cabello  

(Maraoaibo)  ;    Trade   of 

Skins  and  hides  in  

Tariff    alterations 

Verein   Deutscher  Chemiker ;    Proposed    formation   of   a 
subject  group  for  chemical  apparatus  in  the . 

Verein  Deutscher  Eisenhiittenleute     

Vermin,  e.g.,  rats,  mice,  etc.;  Use  of  3-methylxanthine 
for  destruction  of .     (P)  Bayer  und  Co.     ... 

Veronal.    See  Diethylbarbituric  aoid. 

Viotoria ;   Molybdenite  deposit  in  

Vinasses ;    Neutral    and    acid    polarisation    of  from 

beetroot   molasses.    Pellet         

potato- ;    Digestibility   and    food    value   of  with 


120J 

...  289R 
...  209b 
...  282n 
328B,  348b 


436b 
228b 


farm    animals.    Voltz 

Vinegar-making;   Apparatus  for  .     (P)     Klein 

making;   Process  of  .     (P)  Klein      

Trade  numbers   of  .    Mitchell  


—  for    determining 
Lidstone     ...       148t, 


Viscometer ;     Modified    mercurial  - 
viscosity  of  volatile  liquids. 
Viscometers.     (P)  Browning,    jun 

Viscose ;    Manufacture    of    threads    from .     (P)  Ver- 

have      

Process    of    making  .     (P)  Katz       

Production  of   articles   from  .     (P)  Borzykowski 

Viscosity    of   blast-furnace   slag®.    Feild ...  9b 

of   fluids:    Determination   of  .     (Pi  Michell 

of    lubricating  .oils ;    Testing  .     Nicolardot    and 

Masson  

measuring  instrument.  (P)  Edgeeomb,  and  Westing- 
house    Electric    and  Manufacturing  Co 

of     mineral     lubricating     oils ;     Relation     between 

chemical     constitution     and  .      Dunstan    and 

Thole  152b, 

tables  for  blast-furnace  slags.    Feild  and  Royster... 

-temperature  relations  in  the  ternary  system  :  lime- 
alumina-silica.     Feild  and  Royster 

of    varnishes.    Britten  

of  volatile  liquids ;  Modified  mercurial  viscometer 
for  determining .    Lidstone        148T, 

Vitamine ;    Effect    of    exposure    to    temperatures  at  or 

above  100°  C.  on  the  whose  deficiency  in  a 

diet  causes  polyneuritis  in  birds  and  beri-beri 
in  man.     Chick  and  Hume        

Fat-soluble of  butter-fat.     Steenbock  and  others 

fraction  from  yeast ;  Value  of as  supplement  to 

a  rice  diet.     Emmett  and  McKim     

Milk   as   source  of   water-soluble .    Osborne   and 

others    

in  wheat,  rice,  and  maize  grains;  Distribution  of 
the  antineuritic  .    Chick  and  Hume    

Vitamines.    Ramsden  

Pharmacology  of  th^  .     TJhlmann     

in  war-time  diets.    Hume     

Vitellin  ;    Recovery   of from    fresh,    decomposed,    or 

partly  decomposed  eggs.     (P)  Hussey        

Vitriol.    See   Sulphurio  acid. 


319b 

345* 

387* 

601a 
601a 
148b 

169b 
22* 

764* 
146a 
297a 

,  61* 
533A 

499A 

562a 


291a 
246a 


548a 
594a 


17a 
712* 

105* 

525* 

17A 

53T 

715a 

75b 

713a 
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Volatile     constituents;      Method     of     separating     . 

(P)    Bnrstow  nnd    Oris  wold,    jun 398a 

liquids ;     Modified    mercurial    viscometer    for    deter- 
mining   ri«ootitjy  of  .    Lidstono  ...      148t,  169b 

liquids  ;    ReoOTen    of    vapours   of    .     (P)    Barth, 

and   Berlin-AnhftttiftonQ   Maschinenbaii      398a 

metallic    mlaM .    Recovering   in    the    form    of 

metallic   oxides    from    molten    slag.     (V)    Witte- 

borg  128a 

organic  compounds;  Toxicity  of  to  insect  eggs. 

Moor©   and   Graham        * 280a 

products ;     Separation     of    from      solid     car- 
bonaceous material.     (P)     White     234a* 

substances;   Manipulation  of  .    Stock       609a 

Volatilisation  of  substances ;  Method  nnd  means  for 
equalising  or  maintaining  an  equilibrium  or  any 
predetermined    condition    of    pressure    in    retorts 

or    offtake    pipes    in    the   .     (P)    Macintosh 

and    Hunt     292a 

Volatilising  metals  inch  as  tin  nnd  zinc.      (P)  Macono* 

chie  and  De  Ros 426a 

ores;    Process  of   .     (P)    Clnwson 339a 

Voltaio  batteries  mid  cells.  See  Electric  butteries  and 
cells. 

Volumes;  Simple  method  of  determining  .    Travers      239t 

Vulcanisable  material;  Treatment  of  unvulcanised  . 

(P)    General    Rubber    Co 477a 

plastics  ;    Process   for    regulating  treatment   of  . 

(P)   Meyer,  nnd  Morgan  and   Wright       66a 

Vulcanisation ;     Preparation    of    rubber     coagulum     or 

similar    material    for   .        (P)    Slocum,    and 

General    Rubber   Co 313a 

process;  investigations  on  the .    Van  Rossem  ...      476a 

process;  Nature   of  the  .    Van   Iterson 595a 

researches.     Eaton        630a 

of   rubber.       ( p)    Ostromyslcnski,    and     New     York 

Belting    and    Packing   Co 66a 

of     rubber ;     Comparative    effect     of    organic     and 

inorganic  accelerator*   in  .     Stevens 156t 

of  rubber  and  other  similar  substances.     (P)  Olivier      216a* 

of     rubber     with     selenium      or     its      compounds. 

(P)   Boggs,  and   Simplex  Wire  and  Cable  Co.  ...        66a 

of   rubber   and    similar    materials.     (P)   Twiss,   and 

Dunlop  Rubber  Co 596a« 

without      sulphur      by     Ostromyslenski's     method. 

Bunschoten  251a,  664a 

Vulcanite    and    like    substances;    Substitutes    for  . 

(P)  Bennett    and    Mellowes 742a 


w 


Wales;  Silica  brick   industry  of  .    Jones       393b 

Walnuc  oil.    See  under  Oils,  Fatty. 

Walnuts;   Production   of   oil   from  155b 

War  chemicals;   Proposed  industrial   uses   for  .     ...      472b 

The  great 425a 

Science   and   the  .    Wesbrook  30b 

Soienoe  applied   to 227b 

Washer-scrubbers    for    extracting     ammonia,    naphtha, 

and  other  impurities  from  coal  gas.    (P)  Spencer      457a 

-scrubbers;    Gas    .     (P)    Crisfield 233a 

Washers;  Scrap for  treatment  of  scrap  rubber  and 

other    material.     (P)    Niblock  216a* 

Washing     agents ;    Determination     of    loss    of    oxygen 

during   use  of  oxygen-yielding  .    Griin   and 

Jungmnnn  729a 

baths ;    Recovery    of   oxalates    and    pyrophosphates 

from  exhausted  .     (P)    Reich 411a 

clothes  by  means  of  benzine  or  benzol.     (P)  Steffen      621a 
ooal    or    the    like ;     Apparatus     for    and     for 

separating  it  from  impurities.     (P)  Grange  Iron 

Co.,  and  Hoyle       726a 

and        drving        machines ;         Centrifugal        . 

(P)  McCaleb  142a 

filter-cakes ;     Method    of    .        (P)    Genter,    and 

United    Filters    Corporation 757a 

-off  machines.     (P)  Farrar  and    Whitehead 412a 

pulps;   Process  of  .     (P)  Moore        81a 

suspended   solids;   Process  for  .     (P)  Moore      ...      757a 

tablets;    Manufacture    of    readily-soluble     soap-like 

from   water-glass.     (P)   Kauffmann  und  Co.      475a 

towers;    Filling  material  for  .     (P)   Petersen  ...      400a 

Waste;  Advantages  to  be  gained  by   utilisation  of  

on     the    south    coast     of     New     South    Wales. 

Chalhnor        337t 

gases    from    chemical    operations ;    Method    of    dis- 
posing  of  .     (P)   Zellstoff-fabr.   Waldhof     ...      367a 

gases ;      Means      for      heating      boilers     by     . 

fp)    Schmidt  ... M3a 

heat    from    coke    ovens ;    Plant    for    utilising   . 

(P)  Martin  _ M6a 

heat  from  open-hearth  furnaces ;  Utilisation  of  

for    generation    of  steam.    Mackenzie       625a 

heat  of  slae; :  Method  for  utilising .     (P)  Semmler      154a 

house-;    Method   and    apparatus    for    treating    . 

(P)    Megill 38a 


Waste—  cant. 

materials;  Manufacture  and  utilisation  of  fuel  from 
.     (P)  Hughes  

materials;    Recovery   of    grease    from    by    tho 

solvent  extraction  process.  Garner  and 
Oarmiohael  

organic  matter;  Carbonisation  and  distillation  of 
eweepir   s  and  other .    Galaine  and  Houll.ert 

paoklng-nouse;  Activated  .sludge  and  treatment  of 
.    Pearse  

product*;  Manufacture  of  artificial  fuel  from  . 

ii')  Brown     

products;  Process  of  recovering  — — ,  e.g.,  textiles 
from    oil-cloth.     (P)    Moness 

products;  Production  of  fuel  briquettes  from  com- 
bustible   .     (P)   Tolkisen 

products  ;    Utilisation  of  

waters    containing     organic      matter      in     solution ; 

Method    of    treating    .     (P)    Cumuiings,    and 

Eastern   Tanners  Glue  Co 

Water;  Absorption  of  atmosphcrio  gases  by .    Cost* 

analysis  in   the  field.     Heise  and  Behnnan 

Apparatus  for  distilling  .     (P)  Furcnan 

Apparatus     for     distilling      and     sterilising     . 

IP)    Rimmer  

Apparatus   for  electrolysis  of  .     (P)   Kimura  ... 

Apparatus     for    evaporating     and    distilling    . 

(P)   Duodo     

Apparatus  for  filtering  .     (P)   Smith       

Apparatus      for      filtering      and      purifying     . 

(P)  Brinck  and  others 

Apparatus      for      heating     and     deoxidising     . 

(P)    Speller  

Apparatus     for     purifying   .     (P)    Linden     and 

Stewart  

Apparatus   for   removal   of  by   electro-osmosis. 

(P)  Bergmann   Elektricitiits-Werke   A.-G 

Apparatus  for  separating  from  compressed  air 

and  other  gases.     (P)    Jeffcock  and  Tardley  ... 

Apparatus  for  softening  : 

(P)  Kennioott,  and   Permutit  Co 

(P)  Uecke  ...      221a, 

Apparatus  for  the  softening  and  purification  of . 

(P)    Lassen  and   Hjort 321a, 

Apparatus   for  sterilising  by  means  of  ozone. 

(P)  Begot,  and  Steynis  Ozone  Co 

Bacteriological  examination  of  .    Bourdet 

boiler- feed ;    Removing    gases    from,   softening,   and 

preheating  .     (P)   Winer 

boiler   feed;  Treatment  of  .       (P)    Heaton,  and 

Babcock  and  Wilcox  Co.  _ 

boiler    feed ;    Zinc     compound     for     treating    . 

(P)    Paige,    and    Paige   and    Jones    Chemical    Co. 
Colloid-ohemical    methods    for    estimating    hardness 

of  .    Berczeller         

containing   sulphurio  acid   and    iron  salts ;    Method 

of      treating     to      obtain      a      pigment. 

(P)    Parkin 

coolers.     {P)  Cleworth  

Detection  of  nitrates  in .    Escaich  ... 

Detection  of   small  quantities  of  vanadium  in  . 

Meaurio  _      

Determination  of  acidity  in   .    Rankin 

Determination  of  by  distillation.     Besson 

Determination  of  magnesia  in  .       Monhaupt  ... 

Determination  of  in  molasses  and  other  sugar 

factory    products    by    the     distillation     method. 

Yan  der  Linden  and  oth?rs     

Diagram  showing  volume  of  oxygen  dissolved  by 

at  different   temperatures   and  pressures.    Coste 
Diffusers  for  gases  for  use   in  purification   of  . 

(P)   Wallace  and    Tiernan       

distilled;  Carbonating  of .     Patten  and  Mains  ... 

distilled ;    Errors    in    alkalimetry     due    to     carbon 

dioxide    content   of  .    Bruhns    ...      _ 

drinking- ;      Determination      of     alkalis     in     . 

Wagenaar      

drinking;    Hypochlorites    in   .      Ling  

drinking;  Purification  of  : 

(P)  Kippenberger      

(P)   Sohwerin,    and    Elektro-Osmose   A.-G.    ... 

drinking;    Removal   of   iron   from    .    Beck        ... 

Electro-osmotic    extraction    of    from    animal, 

vegetable,  or  mineral  substances.     (P)  Sohwerin, 

and   Ges.    fur   Elektro-Osmose  

Elimination      of     manganese    and    iron    from    . 

<P)  Kobelt 

feed-;    Heating    of  .     (P)  Kirke       ... 

ferruginous;  Method   for  treating (P)  Hughes 

and    Wolcott  

ferruginous;    Treatment   of  .     (P)   Hughes 

Field   methods   for  determination   of   total    hardness 

of  .     Behrman  

Filtration   of  : 

(P)  Candy         

(P)  Dunbar        

<P)   Jewell,   nnd    Jewell   Engineering  Co.      ... 
-gas.     Sre    under   Gas. 
-gaB  tar.    See  under  Tar. 
Identification    nnd    determination    of    lead    in  . 

Meldrum         

Identification    and    determination    of    zinc    in  . 

Meldrum         
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■  radioactive.       (P)  Heyl 


Water— cone. 

Means     for     rendering 

and   Baker     

mine-;  Determination  of  acidity  in  .     Rankin  ... 

Modification   of   benzol    method   of    determining 

in  mineral  oils.    Fuchs 

Note  on   the   Blacher   method    for   determination  of 

hardness  in  .    Behrman      

Obtaining   pure  from   salt    water.     (P)  Evans... 

•pipes ;    Corrosion    of in    clay    soils    containing 

calcium    sulphate.    Medinger  

potable;  Colorimetric  estimation  of  phosphoric  acid 

in .     Van  Eck 

power  in  the  British  Empire         

power  in  Canada  

power   in  Germany.    Helbfass       

power  in  Great  Britain         

Newlands  

power  in  India.     Dickens     

power  in  Norway        184n,  247b 

power  resources  committee;  Appointment  of  .  ...      267b 

power   resources   of    Ireland;    Appointment    of    sub- 
committee  to   enquire   into  

power  in  United    States      

power  on  the  Upper  Rhine 

power,  with  special  reference  to  Scotland.    Linton 
Process  for    increasing  the   cooling  action    of  . 

(P)  Billig      .... 

purification  ;   Baryta  as   substitute   for   soda   in  . 

H-mdeshagen  670a,  713a 

•purification      system ;      Vacuum  for      removing 

gaseous  impurities.     (PJ  Campbell 

Purifying  : 

(P)  Kobelt         

(P)  Wallace  and  Tiernan 

Purifying  or  treating  .     (P)  Wallace  and    Tier- 
nan        

rain-;   Action  of  on  a  Portland  stone.     Brame... 

.rain-;  Sulphuric  acid  content  of  .    Kuppers 

-repellent     textile     product ;      Manufacture    of  . 

(P)  Franck     

sea-;  Determination  of  gold  in  .     Koch     

sea-;  Distilling  apparatus  for .     (P)  Andrews    ... 

sea-;  Evaporating  and  distilling  machinery  for  . 

(P)  Urquhart  

sea- ;    Extraction   of   potash   and   other   constituents 

from  bittern  from  .    Hildobrand  

Search    for   bacilli    of    Eberth    and    paratyphoid    B. 

bacilli    in  .     Dienert    and   others  *     
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360a 


714a 

634a* 
192a 

191a 

40t 
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686a 
370a 
106a 
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180a 


106a 

softeners;    Manufacture   of  .     (PJ  Widner  440a,  440a 

Softening  - — : 

(P)  Duggan,  and  Permutit  Co 670a 

(P)  Edser   and   others        670a 

(P)  Heller  106a- 

(P)  Heller,    and   Oelwerke    Stern     Sonneborn 

A.-G 634a" 

(P)  Reisert  Ges 388a 

(P)  Uecke         221a,  781a» 

-softening     apparatus ;     Means    for    regulating  . 

(P)  Kennicott,  and  Permutit  Co 

-softening  apparatus;  Means  for  regulating  feed  of 

chemicals  in  .     (P)  Kennicott,   and  Permutit 

Co 

Softening  by     the     lime-sodium    carbonate    and 

lime-sodium  hydroxide  processes.     Noll     

softening;  Maintaining  suspended  matter  in  liquids 
in   a   state    of     suspension     without   purification, 

e.g.,    in  .     (PJ  Pendlebury  

Sterilisation   of  .     (PJ  Qunrzlampen    Ges. 

Sterilisation  of  and   removal  of  iron   and  man- 
ganese    therefrom     by   electrolytic    means.     (P) 

Tiemann        440a,  440a,  440a 

Treatment   of  by    ultra-violet    rays.     (PJ  Henri 

and  others     604a* 

used    for    diluting    war    beers ;    Decarbonating . 

Krumhaar       779a 

Valves      employed     in     supplying     gases     such    as 

chlorine  to  .     (PJ  Wallace  and  Tiernan       ...      192a 

Water-glass ;    Manufacture    of    readily-soluble    soap-like 

washing    tablets    from    .       (P)    Kaufmann    und 

Co 475a 


604a 


604a 
483a 


256a 
106a 


Water  hyacinth  as  a  source  of  potash.    Day       

Value  of  as  fertiliser.     Finlow  and  McLean     ... 

Waterproof      composition       for      coating      paper.       (PJ 

KnifQer.    and  Vera    Chemical   Co 

fibrous  composition ;  Manufacture  of  from  spent 

bark.     (PJ  Wallin   and   Heppes         

material  for  use  in  constructional  purposes,  as  a 
substitute  for  leather,  for  street  paving  and  the 
like.     (PJ  Volant    ...        

Waterproofed   canvas;   Manufacture  of  .    Clark 

Waterproofing  bags  and  sacks  and  rendering  them  im- 
pervious to  dust.     (PJ  Gadsden  45a, 

compositions  for  textile  materials  or  the  like 
(PJ  Williams  

fabrics.    Jentzsch  

fibrous  materials,  e.g.,  wood.  (PJ  Ferguson  and 
Silverthorne  

solution  used  in  the  manufacture  of  surgical  limb- 
baths.     Dunnicliff 

stone,  etc.     (P)  Jump 


631a 
253a 


543a 
367a 


243a 
542a 


296a 
688a 


547a 


194B 

243a 


Waters,   aerated;   Manufacture  of .     (PJ  Wilson 

mineral-;  Manufacture  of  radioactive  salts  for . 

(P)  Jacobsen        

waste;   Process   of   treating  containing   organic 

matter  in  solution.     (Pj  Cummings.  and  Eastern 

Tanners  Glue  Co 

Water-soluble  B ;   Study   of  the  dietary-essential  in 

relation  to   its   solubility   and   stability   towards 

reagents.    McCollum    and    Simmons 

Wattle  extract  industry  in  South  Africa, 

Wax-bearing  oil ;   Apparatus   for  cooling  for  press- 
ing.    (PJ  Folger,  and  Standard  Oil  Co 

Candelilla    .  ■•■        ••• 

Extraction     of  from     bone     charcoal    or    other 

substances.     (PJ  MacGregor,  and  Scott  and  Son 

from 


(PJ 


72b, 


-like     substances ;     Process    of     obtaining 

lanolin.     (PJ  Lifschutz 

montan ;      Extraction      of  from      lignite. 

Riebeck'sche    Montanwerke       

Opium .    Rakshit  

raffia-;   Madagascar  as   a  source   of 

Waxes ;     Conversion     of into     dry     products 

Marcus  

Device  for  determining  the  dropping  point  (melting 

point)   of  .    Dupre"     

Process  and  apparatus  for  hydrogenating  .     (PJ 

Walker  

Treatment    of  .     (PJ  Paul,    jun.,    and     Spalding 

By-Products   Co.      ...    - 

Welding.    Catheart 

and    annealing    high-speed    steel.      (PJ  Von    Henke, 

and  Thomson  Electric  Welding  Co.  

composition.     (PJ  Hope  

Electric  : 

(PJ  Cary  

(P)  Murray       

(P)  Newcomb,     and    Westinghouee     Kltctric 

and   Manufacturing  Co.     ...  

electric;   Treating   electrodes   for  .     (PJ  Gravell, 

and  Thomson"  Spot  Welder  Co.         

Electrodes  for  .     (PJ  Irvine     

high-speed  steel  to  other  steel  or  iron;  Process  and 

flux  for .     (P)  Beaulieu     

of     metals;    Electric  .     (PJ  Quasi-Arc    Co.,    and 

Cole       

tungsten  ingots  and  the  like.     (PJ  Insull       

Welds;    Electric .    Thum       

Werner  salts;  Manufacture  of  catalysts  from 

Miiller 

West  Africa ;   Manganese   in  

West  Australia;    Clay   deposits  in  . 

AVest   Indian   annatto   dyes  

West  Indies  trade  notes 

West  of   Scotland  Iron   and  Steel  Institute 
Whale  oil.    See  under  Oils,  Fatty. 

Wheat;  Action  of  magnesium  salts  on .    Voelcker  ... 

Action  of   sodium  compounds  on  .    Voelcker   ... 

bran  and  its  adulterants.     Collin 

Determination  of   moisture   in  .    Birchard 

Determination  of  non-digestible  residue  in  by 

means   of   pancreatin.      Devillers      

Distribution  of  the  substance  in  the  deficiency 

of   which   in   a  diet   causes  polyneuritis  in  birds 

and  beri-beri  in  man.    Chick  and  Hume 

Effect  of  sodium  nitrate  applied  at  different  stages 
of    growth    on     the     yield,      composition,     and 

quality  of  .     Davidson  and  Le  Clerc 

embryos ;  Effect  of  exposure  to  temperatures  at  or 
above  100°  C.    on   the  antineuritio    vitamine   in 

.    Chick  and  Hume 

flour;  Non-protein  nitrogen  in  .     Blish     

or  its  milled  or  baked  products ;  Determination  of 
the  residue  indigestible   in  vitro  by  pancreatin 

acting  on .    Devillers      

milling   products;    Composition    of  and   effect 

thereon  of  Food  Controller's   Orders.    Cox 

Preparatory  treatment  of  for  milling  purposes. 

(PJ   Remington      

starch ;  Micro-colorimetric  identification  of  in 

presence   of  rye  and  potato   starches.    Unna  ... 

Substitutes  for in   war  bread.    Balland 

Treatment  of  .     (P)  Von  Hagen      

Whey   extract;    Production   of    for    use    as   food. 

(P)  Senior     

proteins    and    curd :    Distinguishing   between    . 

Liming  end  Tonius  

Whiskey;    Ageing  .     (PJ  Von  Glahn     

White  metal.    See  under  Metal. 

White  paint;  Discoloration  of  . 

"  White     precipitate  ";     Preparation, 

analysis  of  .    Kolthoff 

Whiting;   Drying  .     (PJ  Gee 

Manufacture  of  a  substitute  for 
Whitley  scheme   and  the  chemical  industry 
Whortle-berry     juice  •     Colouring     matter    of    -    -    as 

indicator.     MaVini  

Willemite-tcphroite-soda  glnss ;  The  ternary  system  

in   connection    with    crystalline    glazes.    Arnold 
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Win*,  Composition  "i  Bud  acidity  of  Laborde 

Detection  of   older   in  .    Mcdinger   mul   Michel 

Deteotioa  of  altar  in  white  -^.    Much  and  Pieehlei 
Determining   the   watering   of   —       Pratalongo   ... 

distillates  ;    Composition  of .     Jonschcr 

Pixed  organic  aoids,  scpeciaHy  laotle  soid,  in  Tueoan 

.       1V»    Astis       

-lees  ;    Manufacture    of    mUU    oi    tiirtar    from    . 



-making  experiment*  with  lulphur  dioxide.     Menaio 
•milking';     Substitution     of     oaloium    sulphite     for 

p»lnilmii   mttajrianlnhlta   in .    Sennit] 

H  uiufneture  of  non-alcoholic  .     (P)    Ru884 

Methods    for    determining    adulteration     ol     . 

Pratolongo 

New     methods     of    determining    oonoentration    of 

hydrogen  ions  in .    Duboux 

Plastering  of   grapes  and   [noreaaa  <>f  aoidity  and 

sulphates  in  the  — .    Bonitraeger 

Piesui i  ooppaz  in  \% h i t « -  —       Carlos      

Removal  ol  iifidity  of    —  by  addition  of  potassium 
tartrate.     Baragiola  

ration    and   determinatii I    laotto,    B n 

and  malio  acids  in  —  .     Labords 

White  "eases"  of  .     Moreau  and  Yinct 

Wines;  Hitter  .    Knyser      

Constitution    of    non-volatile    aridity    of    sound    and 
nick  .    La^bordc         

WfattorgTeao  oil,    See  under  Oils,  Essential. 

Wire;      Animaltng      metal      by       eleotrioity 

1  l'i   Alexander  and  others      ,.,    ' ... 

Elcctrolytio  production  of  metal .    (P)  Cowpcr- 

Coles 

formed  of  a  single  crystal.     (P)  Sohaller 
Manufacture   of from    refraotory    materials 

(Pi   Ledarer,  and  V/estinghouee  Lamp  Co. 
Method  of  lubricating  refractor; during  draw. 

ing.     (P)   Parkas  and   Usie      

Process    for    treating   metal   .    (P)   Pacz,    and 

General   Klectrio  Co 

Production   of  metaltio  .    (P)  Sohaller 

Wit    ithooni,  a  chioory  substitute.    MeCrue  and    Kloot 

Wolfram  1  Burmese  exports  of 

Discovery  <if  —       in  N. ■«•  South  Wales 

ore  from  Hong-Kong 

ores  and  concentrates  j  Determination  of  tin  in  . 

SllIM       t  

ores;  Concentration  of .    (P)  Webster  and  othei 

ores;     Determination    of    tin     111    high-grade    . 

Powell  241r, 

output  of  Burma  for  1917 

production    in    Austria-Hungary 

•n   fliamfisn    Malay       " 

Wolframite  ore  in  South  China  


in  * 
276* 

779a 

36a 
189* 

68* 

681 

589* 

62a 

234a* 

591a* 

155  i 

773** 
234** 

780* 
161 R 

llB 

475b 

471  v 
739* 


285r 
341  n 
457r 
281  r 

13r 


Wood  alcohol.    See   Methyl   alcohol. 

Apparatus  for  impregnating  .    (P)   Parsons  and 

Savery  

ashes;  Inexpensive  lcaohing  plant  for  .    Turner 

and  Niohols 

birch- ;  Effect  of  inoomplete  distillation  on  the  yieJd 

of  products  in  the  destructive  distillation  of . 

Palmer  

Carbonisation   of  .     (P)    Tissier       

Carbonisation  of  in   inclined  retorts.    Molin  ... 

charcoal.    See  under  Charcoal. 

Colour  reaction  of  the  incrusting  substances  of  

with    phenylhydrnzine   hydrochloride.    Jentsch... 

Composition    for  preserving   .     (P)    Peters 

Constituents   of  which    give   colour   reaotions. 

Wiohelhaus-  and  Lange 

Constitution    and   stability   of    various   lyes   used    in 

manufacture    of     sulphite-cellulose     and     their 

sfiecific    action    in    the    decomposition   of    . 

Marusnwa      

Determination    of    cellulose    in    .    Johnsen    and 

Distillation   of  : 

<P>  Berczit  Gcs 

ante  and  McElroy 

Lawrence  

1 1")  Palmer      295a, 

l'i   Seaman  Waste  Wood  Chemical  Co. 

distillation  in  Canada 319n. 

Distillation  of  Philippine  .     Wells 

distillation  plants;    Automatic    wood-gai 

valve     for    destructive    .     (,P)    Cooper    and 

Cooper  

distillation  products  ;  Manufacture  of  in  Japan 

Extraction  of  resins,  oleoresins,  oils,  and  turpentine 

from  resinous  .     (P)  Ogilvy       

Lxtraction  of  resin,  turpentine,  and  oils  from  . 

(P)   Teeple 

Fireproofing  .     (P)   Toesdnle  and  Prince 

producer   plant   for  .      (P)    Turner      

hard;    Effect    of    oatalTstS,    e.n  ,    phosphoric    acid,    on 
the  yield   of  products  in  the  destructive  distil 

lation  of  .    Palmer 

hard  :    Influence-  of    moisture    on    the    yield   of   pro- 
ducts   in    the    destructive    distillation    of    . 

Palmer   and   Cloukcy      


241* 
369* 


294* 
727* 
361* 


365* 
469* 


120* 


5?* 

132t 

684* 
118a 
5t 
540 1 
501a* 
456it 
144a 


540a 
82  b 

433a 

131 1 
469* 
538* 


294 1 
294* 


with  preservative  fluid.     U'J   l.oud       183a 


244a 
303a 
183a* 
439  a 


rAOK 

481*  Wood— cont. 

386a  Imp). 

481a  impregnation 

'46*  (Pi    Carver,   and   .lenaison  Wright    Co. 

345*  il'i    li.inrrkcvit.oh      

(P)    Raping,  ami  Hulsberg  und  Co 

599*  impregnal ,   1 1 — 

Machine     for     comminuting      — ,      for    making    wood 

''■('>  pulp      1  l'i   ZeUstoff-febrik   Waldhof  461*» 

102*  Manufacture  of  gas  from  in  gas  works.     Qvist      455* 

Mechanical     retorts    for    destructive   distillation   of 

103*  small .    (P)  Blnir,    Campbell,    and    McLean, 

437*  and   others      647* 

oils;  Canadian  for  ore  flotation.    Qilmore  und 

276*  Parsons  g3A 

paving   l.lmks;    increasing   the   resistance  of  . 

219*                          Rittcr    ...                     ...         7o8;l 

Preparation    of  acid   coagulants   for   rubber   iiv    the 
distillation  and  combustion  oi  Baton  and 

Wnitbv           99a 

Preservation  of : 

(P)  Bardey       3374 

(P)  Cecil             183* 

1  l'i   Landau       624* 

Preservation   of and    production    of    substances 

therefor.     (I')    Reilly         244*' 

-pulp.    Schwalbe          .'. 365* 

•pulp;    Apparatus    for  drying  .     (P)    Lycho         ...  575*-' 

pulp;   Apparatus  for   washing  and  airing  .     (P) 

Bcrglind          296* 

-pulp;     Colour     reaction     of     mechanical   —  with 

phenv  Miydraziue   hydrochloride.    Jen!  ol           ...  365* 

-pulp;    Imports    of    mechanical ,52811 

-pulp  liquors;  By-products   from      -  .     Ilalldcn       ...  194n 
-pulp;    Machine    for    comminuting    wood    for   making 

.     (P)   Zcllstoff-fabrik    Waldhof              461*- 

-pulp;  Manufacture  of  .     (P)   Kress  and    Wells...  543* 

-pulp;  Manufacture  of  chemical  .     (P)  Lundbcrg  238*' 

-pulp  ;   Manufacture  of  chemical   sulphate  .     (P) 

White  and  others 534 

-pulp;     Manufacture    of   from     chips     of    non- 
uniform moisture  content.     (P)  Hess         575a 

-pulp;   Manufacture   of   soda  by    Ungerer's   pro- 
cess on  the  large  scale.     Ziegelmeyer       408a 

-pulp;  Production  of  .     Sindall        ' 167n 

-pulp;   Production   of  sulphite in  Canada  45bn 

-pulp;    Shipping    facilities    for   283r 

-pulp    sulphite    plants;    Process    of    treating    bv-pro- 

duct      liquors      from  .     (P)  Marchnnd,      and 

Marchand    Process   Co.    (P)       146A 

■pulp  in  Sweden 226R 

Solution  for  preserving  .     (P)   Seidenschnur     ...  60a 

substitute  for  building  and  method  of  producing  it 

(P)  Wheeler ...        ...  B    ...  qua 

Treatment  of  : 

(P)  Gilinrd    and    Heslam 574a 

(P)     Herbein 151a* 

Use  of in   chemical  apparatus.     Sehorger           ...  397a 

Use  of  for   gas   making          248n,  28lR 

waste;  By-products  from  .    Hallden           194n 

waste  as  a  source  of  alcohol.    Tomlinson       ...       274n  711* 

Waterproofing .     (P)  Ferguson  and   Silvcrthorne    '547* 

See  also  Lumber  and  Timber. 

Woody   fibre;    Filtering  medium   used   in  estimation   of 

— — .     Fairlcy    and    Burrell       155r 

material;     Retting,    deguniming,    and     drying . 

(P)  Looniis " 574.t 


Wool;  Absorption  of  sulphuric  acid  by and  notes  on 

the  theory  of   dyeing.    Harrison      

Apparatus  for  scouring,  dyeing,  or  otherwise  treat- 
ing    with   liquor.    *(P)  Walker 

Cleaning,    carbonising,    and    sterilising    raw     . 

(P)  Hey  b. 

containing  vegetable  matter ;  Carbonisation  of  . 

Harrison         

Electrification   of  .     Shorter 

fat   substitute.     Axelrad  

fibres;    Influence    of    humidity    upon    strength     and 

elasticity  of  .    Hardy         

Means   for   circulating    bleaching  and   other  liquors 

in    blenching    and    like    treatment    of  .  (P) 

Taylor 

mineral;    Manufacture  of  .     (P)    Fay  ■ 

Process  for  testing  the  wearing  quality  of  .     (P) 

Von   Allworden        

Recovery  of  potash  us  by-product  in  washing  of  raw 

.    Chance  

-scouring  effluents  I   Recovery  of  grease  from  by 

the     solvent    extraction"    process.      Garner    anil 

Carmichael  

-scouring  liquors;  Recovery  of  potassium  and  sodium 
compounds,  fats,  and  other  valuable  ingredients 

from  .     (Pi   Underwood  and  Qlston     

-scouring   liquors;    Separation    of   grease    from  . 

(P)  Jarmain  

-scouring     waste ;     Recovery    of    potash     f  roni  — -. 

Weston  

substitute;    Production    of    a from    Brtovhorum 

fibres     il'i    Pegraeus     

substitutes;    Preparation    of    fibres    and    fabrics    as 

.     (P)   Krais      

Theory  of  the  acid  dyebath  for  .     Fort     


238* 

462a 

409* 

264* 
263a 
98* 


203* 
244* 

366* 

2271 

430* 

687* 

574* 

17T 

332* 

332* 
410* 
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Woollen  fabrics;  Determination  of  acid  in  .    Wood- 
ma  nsey           

goods;    Cleansing    of  .     (P)  Bartelt  

goods;   Protecting from   moths.     (P)  Naefe 

Woolly  fibres  and  textiles;  Process  for  making  artificial 

.     (P)  Krais      

Workmen's  Compensation  Act,  1906;  Extension  of  . 

Workmen's   Compensation    (Silicosis)    Bill 

Works  chemist  and  his  relation  to  buying;   Discussion 

Worts.    See  under  Beer. 


FAGK 

541a 
503a 
409a 

366a 
120b 
265h 

168b 


Xanthorrhaea  resins  of  Australia.     Smith    391b 

Ximenia  americana;  Fatty  oil  of .    Pieraerts         ...      741a 

X-ray  materials;    Sensitometry  of  .    Hodgson         ...        39a 

photographs ;     Preparation    of    sensitised     paper    or 

like  flexible  material  for  use  in  obtaining  . 

(P)  Crosland  and  Crosland      323a 

X-rays  ;   Apparatus   for  preserving  organic  materials  by 

the  use  of  .     (P)  Gillett     671a 

Cement   for  obstructing .     (P)  Poetschke 701a 

Photographic  films  for  .     (P)  Edwards     75a 

Testing    of    metals    by    means    of  .     Janus    and 

Reppschen      472a 

Xylene;     Manufacture    of    chlorinated    products    of  

and  new  compounds  and  triphenvlmethane   dye- 
stuffs  therefrom.     (P)  Cassella  und  Co 296a* 

Oxidation  of  .     (P)  Selden  Co.,  and  Gibbs       ...      684a 

Xylenes;      Solidifying    points    of    the .     Formanek 

and  others      329a 

toluene,    and    benzene ;    Commercial    fractional    sepa- 
ration of  .     Butler  and  Popham        220t 

Xylol;  Solidifying  point  of  commercial  .    Formanek 

and  others     329a 

Xylose;     Preparation    of  from    maize    cobs.    Hud- 
son and  Harding 778a 


Yarn;     Apparatus    for    scouring,    dyeing,    or    otherwise 

treating with  liquor.     (P)  Walker      462a 

Dyeing    or    similarly    treating  in    the    form    of 

hanks,  skeins,  or  bundles.     (P)  Annicq     204a 

Machines   for   boiling,   bleaching,   dyeing,    sizing  or 

similarly    treating  .     (P)  Bright    and    Bros., 

and  Evans      688a 

Machines   for   drying  .     (P)  Stephens        776a 

Machines   for   drying  hanks   or  warps   of .     (P) 

Ogle       ...        *. 46U 

Machines    for    printing    .     (PJ  Calico    Printers' 

Assoc,   and  others  729a" 

Metallic  and  method  of  treating  same  to  facili- 
tate   weaving     and     for     other    purposes.     (P) 

Underwood     53a 

Paper  .    Briggs     106a 

paper-;  Manufacture  of  .     (P)  Spicer,  and  Spicer 

and    Sons       765a' 

vegetable;  Cause  of  tendering  of  bleached  but  badly 

scoured  •     Higgins 265a 

Teast ;  Action  of  arsenic  compounds  on .    Boas      ...      218a 

Autolysis  of  .     Vansteenberge  ...        103a 

cells;     Diminution    in    size    of in    thin    worts. 

Schonfeld  and  Goslich     779a 

Co-ferment  of  .    Neuberg         557a 

Digestibility  of  dried  .    Crowther  and  Woodman        37a 

Effect  of  aeration  on    .    "Van  Hest 67a 

extract;    Effect   of   exposures   to   temperatures   at   or 
above   100°   C.    on    the    antineuritic   vitamine    in 

.     Chick  and  Hume 17a 

factories  ;  Amalgamation  of  Norwegian 262b 

foods;  Carbohydrates  other  than   sugar,  e.g.,   waste 

liquors     from      cellulose    manufacture,     as  . 

Bokorny  436a 

as    foodstuff.     Petit       163a 

Formation     of     methyl     alcohol     by      various  . 

Takahashi   and  others      69a 

jTowth.     Slator 745a 

influence  of  oxygen   on   the  maltase   activity  of  

in  beer.    Schonfeld  and  Krumhaar 161a 

Influence  of  the  plant  function  of  on  the  yield. 

of   alcohol.    Lindet  436a 

influence   of     products     of     proteolysis     of    on 

development     of     yeast      and     lactic     bacteria. 

Vansteenberge  103a 

Influence  of   stimulants  and  of  storage  under  water 

And  beer  on  maltase-activity  of  .    Schonfeld 

and  Korn       779a 


Yeast — cont. 

Maltase  activity  of  in  relation  to  fermentation 

and  storage.     Schonfeld  and  Krumhaar 

manufacture;     Amino-nitrogen     in      pressed      . 

Schweizer      

Manufacture  of  a  lipoid,  nitrogenous  compound  from 

.     (P)    Ges.  f.  Chem.  Ind.  in  Basel 

Manufacture   of  plastic   masses  resembling  horn  or 

ebonite  from .     (P)  Bliicher  and  Krause 

Nature   of  proteolytic  enzyme  of  .    Ivanov 

Nitrogenous   syrup    from Jalowetz        

-nucleic  acid ;  Ammonia  hydrolysis  of  .    Levene 

-nucleic    acid ;   Preparation    of  .    Baumann 

-nucleic  acid ;    Structure    of  .    Levene 

Preparation  of  .     (P)  Roush 

Preparation  of  alimentary  products  from  blood  and 

meat  by  means  of  .     Gauducheau      

Preparation    of    antineuritic    substances   from  . 

Sugiura  

Preservation  of  moist  .     Voltz        

Process  and  apparatus  for  pressing .     (P)  Mever 

'255a, 

Production  of  blended  .     (P)   Stevenson 

Production    of     phosphoric    acid    esters    of    carbo- 
hydrates (zymophosphate)  by  living .    Euler 

Production  of  a  new  

Reproduction   of    .     Bokorny 

from    thin   beers ;   Microscopic   appearance    of    . 

Will      

Treating    brewers'    to   render   it    suitable    for 

baking  purposes.     (P)  Anderschou  and  others  ... 

Use    of  in  preparation   of    porous    masses   and 

object©.       (P)     N.T.     Nederlan,dsche     Gist-    en 

Spiritusfabr.,    and   Monkhorst  

-vitamine  fraction;  Value  of as  supplement  to  a 

rice  diet.     Emmett  and  McKim         

Water-soluble  accessory  growth-promoting  substance 

in    .    Drummond       

Yeasts ;   Action  of  ozone  on  .    Heise 

Maltase    activity    of    different 

Krumhaar      

Yerba  mate.    See  under  Mate. 
Yucca ;     Preparation    of    vegetable     fibres    from 
(P)  Brown,  and  Yusi  Fibre  Co 


Schonfeld    and 


349a 

478a 
481a 
164a 
277a 
277a 
277a 
600a 

482a 

748a 
319a 

558a* 
220a 

386a 
47b 
162a 

218a 

600a 


373a 

105a 

134a 
634a 

161a 
686a 


Zechstein  potassium  salts ;  Existence  of  bischofite 
deposits  and  the  secondary  transformations  of 
the  .     Rdsza     

Zegue\    See   "  Sea  plum." 

Zeolitic  bases  and  absorptive  power  of  soil.    Gedroio  ... 

silicic  acid  in  soils;  Determination  of  : 

Gedrovic  

Guedroitz  

Zinc    alloys.     (P)    Maas      

Analysis    of    commercial    .     Bertiaux         

Apparatus  for  treating .     (P)  De  Saulles 

-bearing    material    containing    iron ;    Treatment    of 

.     (P)  Betts       

-bearing    materials;    Electrolytic    refining    of    . 

(P)   Electrolytic  Zinc  Co.,  and  others      

-bearing  solutions;  Purification  of  .     (P)    Laist 

and  others     

blende ;    Choice    of    a    furnace    for    roasting   .  . 

Chase  

blende ;    Magnetic    properties   of   .    Stutzer   and 

others  

blende ;     Mechanical    furnaces     for    roasting    . 

(P)    Bingham  

Coating  iron  or  steel  pipes  with .     (Pj  Greenfield 

concentrates;    Australian  

concentrates;   New  method  of  roasting  . 

concentrates ;  Smelting  of  in  United  Kingdom 

content   of    furnace   ashes.    Miihlhaeuser        

-copper  alloys;  Influence  of  cadmium  on  the  proper- 
ties of .    Guillet       

-copper    alloys ;     Mechanical     properties     of     . 

Johnson  -        •■■ 

Copper  and  aluminium  alloys  high  m  .    Guillet 

and   Bernard  -■         •-■         • 

Determination    of  as   carbonate.     Carnot  ... 

Determination     of     by      Schaffner  s     method. 

Hassreidter 

dust   for  analysis.    Binder 

dust;   Analysis    of   .     Wilson   ...         ...         »•        ■•• 

dust;  Pure  for  precipitation  of  gold.     Wheeler 

Effect    of    impurities  on  the  hardness   of  cast  . 

Stone  ,  ••■         •:•       ,:■',.„.'" 

Electric  furnace   and   condenser   for  distilling  . 

fP)    Thomson,  and   Thomson  Press   Co 

Electrodeposition  of  : 

Hansen 

(V)  Laist   and   others         .* 

(P)  Lockwood  


123a 


598a 

315a 
159a 

128a 
658a 
772a 

308a 

518a 

212a 

11a 

376a 

659a 
184a 
38b 
278k 
265b 
626a 

338a 

587a 

769a 
284a 

168a 

718a 
471a 
470a 

306a 

590a 

338a 
212a 
309a 


SUBJECT  INDEX. 


183 


r&ei 

Zino—cout. 

fclvctrudcpusitiunand  extraction  of .     (P)  Turn  ton 

and    Bring-     33A* 

Electrolytic     extraction     of     at     Trail,     B.C. 

Hamilton        211a 

elect  roU  tic  ;    Future  of  — — .     Fronoh &0a 

RleotroiyUo  method  of  smelting  ■ — .    (P)  Pannnen     185a 

J£leotrulytio    production   of   .     (P)    Clcvenger    ...      659a 

Kleetro-thermal    extraction  of  .     (P)    Bcrglund 

185a,  552a« 

BJOotrotherma]    production   of  .     Natuusius      ...      376a 

•extracting  furnace   with  vertical  retorts.     (P)    Von 

Zeiewski         95A 

Motion  of  and/or  lend  from   ores   or  slag. 

(P)  Ohlmer  551a 

Extraction  of  .     (P)    New  Delavillo  Spelter  Co., 

and    Shortman,   jun 378a 

Extraction  of  from  its  ores  : 

(P)  Johansson,  and  Soc.  Anon.  Metall.  Troc. 

De  Laval 248a* 

(P)  Laist    and    others        212a 

(P)    Nitohie.    and    New    Jersey    Ziuo  Co.         ...       310a 

extraction ;       Tempering-      of      muffles      for      . 

Muhlhaeuser  471a 

Furnaoes  fur  treatment  of  .    (P)  Van  Quick  185a,  773a* 

Gravimetric  and  volumetric  determination  of as 

zinc   mercury   thiocyanate.    Jamieson        471a 

Hydrometallurgy    and    electrolytic    precipitation   of 

.    fames  210a 

Identification   and    determination   of in    water. 

Meldrum        19a,  38a 

industry;    Developments  in   the  during-  the  war      474b 


Audley  ... 
in     the 


•     (P)    Sing- 

(P)    Tharaldsen 


281  n 
393b,  702a 

..'.      471a 
397b 


industry    in   Japan 

Industry;  Refractories  in  the  . 

industry ;      Research      preparedness 

Ohoate  *         

industry  in   Upper  Silesia 

-lead     pigments ;    Manufacture    of   • 

master  and  others  

and  the  like;    Prodnotion  of  — 

"Manufacture  of .     <P)  Baltin 

Manufacture   of   alloys   containing-  nickel    and    . 

(P)    I'ouchnia    nnd    l'eynetti 

Manufaeture  of    of   high   purity   from    impure 

metal    and    alloys.     (P)    Herter       

manufacture    in    Mexico       

Manufacture     of     and      of     sulphuric      acid. 

<P>      Cullen,     and      United     States      Smelting, 

It«  fining,   and  Mining  Co 

Marktt    for  in  the   Ma-dras  distriot       

Metallurgy    of    in    1917.     Ingalls 

ores;    Anthracite     as      reducing-     agent     for    . 

Uflhlhaeuser  

ores;    Apparatus   for    removing   cadmium    from  . 

<  V)    Fiske,   nnd    New  Jersey   Zinc  Co 

ores  ;  Dead-roasting  low-grade  sulphur-bearing  . 

(Pi    Buddeus  _ 

ores ;    Formation    of   zinc    ferrite    in   roasting   . 

Hamilton    and    others     

ores ;    Process    of     treating   .     (P)    Laist.    nnd 

Anaoonda  Copper  Mining  Co 

Oxidising  or  volatilising  .     (P)   Maoonochie  and 

De    Bos  _     ».     .  ■■- 

powder;  Method  of  converting  into  liquid  zinc. 

(P)    Norsk  Elektrisk  Metalir-dustri  Aktieselskap 

271a,  519 a* 

Process  of  treating .     (P)  De   Saulles        659a 

pr«>d  net  ion    in    Australia         456n, 

Bapid      routine     estimation 

alloys.     Willis  

Becovery  of  from  its  solutions 

others    

Becovery    of  from     waste     solutions    containing 

zinc"  and   sodium    sulphates.     (P)  Bimpnge 
Reducing  to  n  finely  divided  state.     (P)  Metals 

Disintegrating  Co.,  and  Hall 

retort  residues  ;  Treatment  of  .     Johnson 

and   selenium :   Metallographic   investigation    of    the 

system    -  Ohikasnlgi  and    Kurosawa      

Separating  lead   and  from   ores.     (P)   Oueneau... 

Separation  of  from  cadmium.    Cnrnot     

Separation  of  cadmium  from  .     (P)  Johnson 

Separation    of  from    copper.     Carnot  

tion    of  from     copper,     cadmium,     nickel, 

and    cobalt.     Cnrnot 

Separation  of  from  copper  and  nickel.    Carnot... 

slags.    Miihlhaeuser      

smelter;  Continuous .     (P)  Johnson  


25U« 
186\* 
426a 

704a 

740a 
58a 


766a 
183b 
152a 

423a 

62a 

378a 

210a 

212a 

426a 


(P)  De  Saulles 

of in     aluminium 

(P)  Laist  and 


168u 

212a 

427a 

185a 
183a 

153a 
51Ra 
391a 
552a 
390a 

39H 
390a 
658a 
12a 


Zinc — cont. 

smelting;    Fine   grinding    and    porous-briquetting   of 

the  charge  in  .     Johnson 270a 

spraying   process;    Electrical .     Kasperowicz      ...      548a 
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Corrigenda. 


For  "  R.  M.  Henderson  "  read  "  N.  M.  Henderson." 

For  "  Loamnitz  "  read  "  Lomanitz." 

For  "  Cements  '*  read  "  Mortars." 

For  "  Devel  "  read  "  Deval." 

For  "  R.  H.  Taylor  "  read  "  L.  H.  Taylor." 

For  "  Bl*ir"  read  "  Bair." 

For  "  Centra]  "  read  "  General." 

For  "  Zinc"  read  "Tin." 

For  "  Isnga  "  read  "  Tsuga." 

For  "  10,300,888  "  read  "  2,509,456." 

For  "  2,503,456  "  read  "  10,300.888." 

For  "  Phorphom?  "  read  "  Phosphorus." 

For  4*  112,065  "  read  "  112,085." 

For  •'  Vom  Bauer"  read  "  Vom  Baiir." 

For  "  crude  protein  "  read  "  protein  and  fat." 

The  Azures  "  18  or  19%  "'  refer  to  the  oil  content  of  average 

American  Upland  seed,  and  the  figures  "  30  to  35%"  to 

the  percentage  of  oil  in  the  meats. 
For  "  W-nnam  "  read  "  Wenman." 
For  "  Assirate  "  read  "  Assirati." 
For  '*  Ashton  "  read  "  Aston." 
For  "  1,275,698  "  read  "  1,257.698." 
For  "  central  "  read  "  competent." 
For  "  1,206,407  "  read  "  1,260,407." 
For  *'  Davies  "  read  "  Davis." 
For  "  CsoHso^j  "  read  "  CnoH^Ca." 
For  "  P.  Akashi  "  read  "  K.  Akashi." 
For  "  E.  H.  Newcomb  "  read  "  E.  L.  Newcomb." 
For  "  nitric  acid  and  capric  chloride  "  read  "  cupric  chloride 

and  nitric  acid." 
For  '*  picric  acid  and  cnpric  chloride  "  read  "  cupric  chloride 

and  picric  acid." 
For  "  fig.  18  "  read  "  fig.  17." 

For  "  72  tons  and  26  tons  "  read  "  26  and  72  ft.-lb.  respec- 
tively." 
After  "  A.-G."  insert  "  vorm.  L.  Schwartzkopff." 
For  "  305,328  "  read  "  305,228." 
For  "  barrel  "  read  "ton." 
Insert  "  not  "  before  "  below." 
After"  Gregory  "  insert  "  Morrison." 
For  "  Earle  "  read  "  Earl." 
For  *'  Kahn  "  read  "  Kain." 
For  "  J.  Litinsky  "  read  "  G.  Litinsky." 
For  "  1,178,448  "  read  "  1,128,448." 
After  "  compounds  "  insert  "  (A)." 
After  "Tenu."  insert  "(B)  and  (C)  H.  A.  Webster,  Columbia, 

Tenn.,  Assignor  to  J.  J.  Grav,  jun." 
For  "  1,265,460  "  read  "  1,265.150  " 
For  "  Lorimcr  "  read  "  Larimer." 
For  "  H.  J.  Schurecht  "  read  "  H.  G.  Schurecht." 
For  '*  di- "  read  "  digestibility  of." 
For  "  Puoda  "  read  "  Duodo." 
For  "  Davidson  "  read  "  Davison." 
For  "  Tilson  "  read  "  Tilston." 
Insert  "  3  A"  "  before  "  hydrochloric,"  and  for  "  0.1  grm.."  read 

"  0.5  ^rm." 
For  "  Panwitz  "  read  "  Pannwitz." 
For  "  litre  "  read  "  hectolitre." 
For  "  3/6,283  "  read  "  306,283." 
For  "  R.  Glaser"  read  "  K.  Glaser." 
For  "J.  B.  "Walker"  read  "  T.  B.  Walker." 
This  line  should  read  "constituents  of  milk  caused  by  bacteria 

before  any." 
For  "  myrtle  "  read  "  whortle." 

For  "  The  berries  of  the  myrtle  "  read  "  Whortleberries." 
For  "incineration  "  read  "  decolorising  with  charcoal." 
For  "  Seldon  "  read  "  Selden." 
For  *'  Batcson  "  read  '■*  Batson." 
For  "  W.  H.  KilbourD  "  read  "  W.  D.  Kjlbourn." 
For  "  Gooch  "  read  "  Groch." 
For  "  305,898  "  read  "  305,808." 

For  "  Institute"  read"  National  Union  of  Scientific  Workers." 
For  "  V.  L.  Reed  "  read  "  V.  Z.  Reed." 
After  "  solution  "  insert  "  e." 
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TRANSACTIONS 


Glasgow  Section. 


SI  eel  i  if)  Ik  hi  at  GLisjott:  on  Friday,  October  lCV/i, 
1917. 

MB.    JAMES    MACLEOD    IX    TIIK   CHAIR. 


Ulii'OVEliY     OF       POTASH     FROM     BLAST 
FURNACE  DUST. 

BY  PROF.  R.  A.  BERRY,  F.I.C.,  AND  D.  N.  MCARTUUR, 
B.SC. 
That  the  dust,  deposited  froin  hlast  furnaces 
and  kiln  gases  contained  potash  salts1  is  by  no 
means  a  new  discovery.  In  1884  a  patent  was 
taken  out  by  Hugh  Barclay  and  Robert  Simpson 
of  the  Harrington  Iron  Works,  Cumberland,  for 
the  recovery  of  salts,  especially  potash  salts,  from 
coke-fed  furnaces.  Reference  to  similar  patents 
OCCm  in  American  literature.2  At  the  River- 
side Portland  Cement  Company's  Works  in  Cali- 
fornia, a  Cottrell  electrical  precipitation  plant3 
was  installed  in  1911  for  the  purpose  of  precipi- 
tating the  dust  from  the  kiln  gases  and  the  dust  was 
found  to  contain  potassium  salts,  the  raw  material 
containing  0-2%  K,0.  Owing  to  the  low  price 
of  potash  silts  at  that  time,  the  dust  was  not 
considered  to  be  of  any  value  but  it  was  allowed 
to  accumulate.  With  the  outbreak  of  war, 
however,  the  whole  position  changed  and  this 
accumulated  dust  then  became  a  product  of 
considerable  value.  In  1915  the  same  company, 
every  twenty-four  hours,  was  recovering,  from 
five  kilns,  from  20  to  25  tons  of  dust  containing 
6  to  20%  of  water-soluble  potash  (K20).  De 
Beers*  calculated  that  80,000  tons  of  potash 
could  be  obtained  annually  from  such  sources  in 
the  United  States.  Wysor6  found  that  the 
yellowish  dust,  which  accumulates  at  the  bottom 
of  the  stone  chequer  work  in  the  stoves  and  gas 
tiivd  boilers,  contained  15%  of  water  soluble 
potash  (KrO).  Since  the  war  started,  he  has 
gone  into  the  question  of  the  potash  content  of 
the  raw  material  and  of  its  recovery  from  the 
furnace  gases  and  has  drawn  up  a  balance-sheet 
to  show  the  weight  of  potash  charged  iDto  the 
furnace  and  the  amount  recovered  and  lost.  He 
estimates  the  greatest  loss  to  be  in  the  primary 
and  secondary  washers,  amounting  to  some  50  % 
of  the  whole,  while  in  the  slag  some  20  %  is  lost. 
The  amount  recovered  in  the  dust  from  the 
stoves  and  boilers  is  under  1  %  of  the  potash 
charged.  In  1916  an  experimental  Cottrell  plant 
was  installed,  being  connected  to  the  gas  main 
leaving  one  of  the  dust  catchers  and  he  found 
that  practically  all  the  dust  entering  the  plant 
could  be  successfully  precipitated.  This  dust 
contained  on  an  average  about  10  %  of  potash 
(K,0)  and  the  colour  varied  from  a  light 
to  a  dark  grey.  The  quantity  of  potash  charged 
was  22-4  lb.   per  ton  of    pig  iron  produced  and 


deducting  the  amount  of  potash  in  the  slag  and 
dust  catcher,  namely,  6  lb.,  about  15  lb.  per  ton 
of  pig  iron  appear  to  be  left  in  the  gases,  which  were 
then  recoverable  by  the  Cottrell  process. 

According  to  Burchard's6  figures  the  potash 
content  of  the  iron  ores  varies  greatly,  from 
017%  to  2-5(5%  K.O  in  some  American  ores,  the 
average  being  0-63%.  Grasby7,  however,  gives 
the  average  as  1-32%,  the  lowest  being  0-70%  KJJ 
and  the  highest  2-29%. 

The  production  of  pig  iron  in  the  United  States 
in  1910  amounted  to  over  39,000,000  tons8,  so 
that  if  Wysor's  figures  are  correct  then  the  flue 
dust  from"  the  coke-fed  furnaces  in  the  States  is 
a  great  addition  to  the  potash  supply. 

In  Scotland,  however,  the  recovery  of  potash 
from  blast-furnace  gases  is  a  rather  different 
problem,  as  not  only  is  the  potash  content  of  the 
iron  ores  used  probably  lower,  but  coal  instead  of 
coke  is  normally  used.  In  the  case  of  the  uoal- 
fed  furnaces  much  tarry  matter  is  produced. 
With  the  coke-fed  furnaces,  as  in  England,  this 
is  absent  so  that  the  gases  are  not  washed  but  led 
from  the  dust  catcher  direct  to  the  stoves  and 
boilers,  the  dust  being  deposited  in  the  dust 
catchers,  tubes,  stoves  and  at  the  base  of^the 
chimney  stack. 

Cranfield9  states  that  from  one  furnace  per 
week  20  tons  of  a  coarse  black  dust  are  deposited 
in  the  dust  catcher,  5  tons  of  a  reddish  dust  in  the 
stoves  and  boilers,  and  1  ton  of  a  cream-coloured 
dust  at  the  base  of  the  chimney  stacks.  The 
potash  (K20)  content,  of  each  is  2-5%,  70%,  and 
10  %  respectively  and  a  total  annual  yield  from 
the  furnaces  in  Great  Britain  of  15,000  tons  of 
potash  (K20)  is  estimated.  His  estimate  is, 
however,  too  high  as  he  assumes  that  the  Scottish 
furnaces  are  producing  dust  at  the  same  rate  as 
the  English  ones.  Coke  fed  furnaces  are  driven 
harder  with  a  blast  of  about  12  lb.  compared  with 
5  lb.  in  the  Scottish  practice  and  consequently 
more  dust  is  produced  in  the  English  works. 

As  the  amount  of  dust  produced  in  the  Scottish 
practice  is  relatively  very  small,  the  spent  liquor, 
which  according  to  Wysor  is  the  main  avenue  of 
loss,  seems  more  deserving  of  attention.  So  far 
as  we  are  aware  there  are  no  published  analyses 
of  the  spent  liquors  ;  while  the  analytical  data 
showing  the  potash  content  of  the  raw  materials 
are  almost  equally  unsatisfactory.  The  potas- 
sium is  present  mostly  in  combination  with  silica 
and  its  amount  will  vary  largely.  Probably  the 
silicates  of  potassium,  at  the  high  temperature 
reached  at  the  base  of  the  furnace,  interact  with 
other  components  of  the  charge  liberating  the 
potassium  as  oxide  which,  in  turn,  reacts  with 
the  sulphate  and  chlorides  present  to  form  potas- 
sium salts.  Potassium  cyanide  is  found  at  certain 
regions  in  the  furnace,  but  is  again  decomposed, 
the  nitrogen  being  given  off  as  ammonia  and 
free  nitrogen,  and  the  potassium  probably  as 
oxide  or  carbonate.  The  high  temperature 
vaporises     the     potassium     compounds     and     the 
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vapours,  as  they  pass  into  the  cooler  parts  of  the 
furnace,  condense  in  the  form  of  fine  dust  particles 
which  are  carried  over  along  with  the   dust   from 


potash  (K,0)  was  first  determined  in  each  sample 
and  subsequently  the  total  potash  in  several 
samples. 


Table  I. 
Flue  dusts. 


Firm  No. 

Water-sol. 
potash. 

Colour. 

Action 

towards 
litmus  piper. 

Yield 

per  annum. 

Value  at    15s. 

per  unit  of 

K=0. 

Value  at  4y. 

per  unit  of 

K,0. 

1    

2 

% 
11-Ofi 
lfl-W 
6-50 
4-59 
-107 
8-58 
8-05 
8-46 
3  13 

Grey 

Yellowish  brown 
Yellowish  Brown 
Greyish  white 
Reddish  white 
Light  brown 
Purple 
Cream 
Gre] 

Alkaline 
Neutral 
Neutral 
Neutral 
Neutral 
Neutral 
Alkaline 
Neutral 
Alkaline 

Xona. 

21 
30 

5 

fl 

o 

2 

20 

5 

300 

£ 
1742 
146-2 

25-2 

207 
6-1 

12-9 
120-8 

31  7 
7(14  -3 

46J& 
400 

:t    

6-6 

4    

S  : 
16 

8    

14    

3-2 

32-2 

16 

8-5 

17* 

187-8 

•No.  17 


Coke-fed  furnace. 

Average  %  water-sol.  potash  in  ilu^t  from  8  coal-fed  furnaces   8?6 

Total  yearly  yield  of  flue  dn^t  from  8  coal-fed  furnaces   71  fcona 

Total  yearly  value  of  flue  dust  at  15s.  per  unit  K.O    £550  appro x. 

Total  yearly  value  of  flue  dust  at  4s.  per  unit  K=0      £144  approx. 


the  fuel  and  ores.  The  heavier  particles  are 
deposited  in  the  dust  catcher  and  form  a  coarse 
black  powder.  Inside  the  main  tube  a  thick 
coating  of  carbonaceous  matter  is  formed  which  is 
periodically  cleaned  out  and  forms,  along  with  the 
dust  from  the  dust  catcher,  the  "tube  cleanings." 
The  furnace  gases  contain  a  large  proportion 
of  tarry  matter,  from  the  coal,  which  condenses 
and  encrusts  much  of  the  mineral  matter.  Most 
of  the  heavy  tarry  matter  separates  in  the  con- 
densers and  in  settling  carries  down  with  it  a 
considerable  quantity  of  the  tine  dust.  The 
rest  of  the  tarry  matter,  the  ammonia,  and  most 
"f  the  remaining  fine  dust  are  then  caught  by 
the  water  during  the  cleaning  of  the  gas  in  the 
scrubbers.  The  gases  on  leaving  the  scrubbers 
should  only  contain  a  very  little  mineral  matter 
and  this  is  caught-  in  the  stove  and  boilers  forming 
the  stove  and  boiler  dust.  The  spent  liquor, 
from  which  the  bulk  of  tarry  matter  and  the 
ammonia  have  been  extracted,  is  at.  present 
allowed  to  escape  except  at  Messrs.  Band  and  Co.'s 
Lugarand  Muirkirk  plants  and  at  the  Dalmellington 
Iron  Co.'s  Works,  Dunasktn,  where  for  several 
years  the  potassium  salts  have  been  recovered 
by  evaporating  the  spent  liquors.  Samples  of 
the  siient  liquors  and  of  the  dusts  were  received 
for  analysis  towards  the  end  of  May.  1917,  from 
the  different  plants  in  Scotland  and  their  potash 
content  was  determined  with  a  view  to  forming 
an  estimate  of  the  quantity  of  potash  which 
might  possibly  be  recovered. 

Consideration  may  be  first  given  to  the  dusts  : 

Fine  duet. — Nine  samples  were  received.     The 

dusts  were  of  a  very   fine    powdery  nature     but 


The  water  soluble  potash  (K20)  varied  from 
4  07%  to  19-49%.  the  average  being  8-86%. 
It  was  not  possible  to  correlate  colour  and  pot;.-)! 
content. 

A  qualitative  examination  of  the  dust  usually 
showed  in  addition  to  potassium,  the  presence  of 
iron,  aluminum,  calcium,  magnesium,  sodium, 
and  silica,  while  in  many  lead  and  zinc  were 
also  found.  Chlorides,  sulphates,  and  carbonates 
were  the  predominating  acid  radicles. 

The  highest  yield  of  dust  per  annum  at  any  one 
of  the  plants  was  21  tons.  The  one  plant  using 
coke  fuel  gave  a  yield  of  300  tons  per  annum — due 
to  a  greater  blast,  and  to  the  absence  of  tarry 
matter,  but  the  potash  content  was  low,  namely. 
3-13%.  Excluding  the  latter  the  total  production 
per  annum  of  flue  dust  in  Scot  land  from  the  coal- 
fed  furnaces  does  not  reach  100  tons,  and  taking 
the  present  value  of  the  potash  at  15s.  per  unit, 
the  estimated  total  value  is  £550.  whilst  thi 
estimated  value  of  dust  from  the  coke-fed  furnai-i  - 
amounts  to  £700  per  annum  as  against  £150  and 
£190  respectively  if  valued  at  the  pre-war  rate  of 
4s.  per  unit  of  potash  (K20). 

Stove  (hint. — Only  three  samples  were  received. 
The  potash  content  varied  between  6%  and  8', 
water-soluble  K20.  With  the  exception  of  the 
plant  using  coke  fuel,  the  yields  are  negligible. 
In  this  case  the  yield  was  150  tons  per  annum. 
the  total  potash  content-  being  13-6%  KaO  and  tire 
water  soluble  potash  7-6%.  These  values  ait 
given  in  Table  II. 

The  total  potash  was  determined  in  live  sample* 
of  dust  and  the  percentage  of  the  total  potash 
soluble  in  water  ranged  from  40  to  89. 


Table  II. 
Stove  dusts. 


Finn  Xo. 

Water-sol. 
potash 

Colour. 

Yield 
per  annum. 

Value  at    15-. 
per  unit  of  K^O. 

Value    at    4s. 
per  unit  of   KaO. 

■i 

7  87 
8-86 

7-65 

Reddish  brown 

«;rev 

White 

Tuns. 
1 
6 
150 

V 

5-9 
30-9 

860-6 

£ 
1-5 

229-5 

M 

17* 

I  oke-fed  Curnac  - 

Total  yearly  yield  of  dust  from  2  coal-fed  furnaces   7  tons 

Total  yearly  value  of  dust  from  2  coal-fed  furnaces  at  15s.  per  unit  KaO     . .   £37  approx. 
Total  yearly  value  of  dust  from  2  coal-fed  furnaces  at  4s.  per  unit  K20     . .  £10  approx. 


microscopic  examination  revealed  a  large  number 
of  minute  crystals,  too  small  for  identification 
The  colour  varied  from  cream  to  purple  and  some 
dusts  were  distinctly  alkaline  while  others  were 
neutral     to    litmus     paper.     The     water     soluble 


Tube  cleanings. — Samples  from  15  works  weif 
received.  They  were  black  and  contained  a 
considerable  amount  of  carbonaceous  matter. 
The  percentage  of  ash  in  the  samples  analysed 
varied  from  53%  to  74%.     As  the  ash  contained 
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Table  III. 
Comparison  of  water-solubli    i\n   total  potass  in   dust. 


So 

Dosl 

Total  water- 

BOl.   -silts 

rota]  poUab  .Km 

ml.  in   in  1 

Water-soluble 
potash     K  0 

DOtash  w.it.  r- 

■ol. 

■2      .  . 
11 

Klur 
Flue 

Hurnt  hiIh-  cleanings 

Hi.. 

.o 

56  'i 
26-8 

1 1  :. 
113 

• 
i' 

21-06 

ill; 

8  r.7 

10-40 

-  06 

1  in 

.;  I  : 
7  .., 

% 

--  7 
72  1 



15      

17     

17      

lii  Sue  .lust  average  %  total  potaab  .K  id  water-soluble 


tmly  a  very  small  percentage  ol  water  ^. .  I  til  .l«- 
potaoh,  the  highest  being  2-7%  and  the  Lowest 
under  I",,,  only  a  few  Bamplea  were  analysed. 
The  value  ol  these  dusts  is  however  high  in  com- 
parison wiiii  the  other  dusts  on  account  of  the 
great  quantities  ol  cleanings  annually  produced. 
According  to  est  imates  sup). lied,  the  total  quantity 
o(  tube  cleanings  produced  per  anutim  from  the 
Scottish  furnaces  amounts  to  nearly  15,000  tons. 


in  blast,  the  structural  differences  in  individual 
plants,  the  efficiency  of  the  washing  and  the 
potash  content  of  the  raw  mat  erials.  <  considerable 
variation  must  be  expected  in  the  raw  materials 
according  to  the  nature  of  the  coal,  the  iron  ore, 
and  the  limestone  used.  As  stated  above,  published 
data  showing  the  potassium  content  of  the 
raw  materials  are  not  available. 

Tin-  potassium  salts  could   be  extracted   with 


Table  IV. 

Tl   BE    CLEANINGS. 


^  early  yield 

J  early  yield  ol 

Value  .it  15s, 

Value  at  4s. 

FUm  Ho. 

\-l, 

Water-sol.  potash 
k  asb. 

ash  (app.). 

tube  cleanings. 

per  unit  "1 

K.n 

pet  unit  ol 

K20. 

<i 

rons. 

Tens. 

8    

li 

151 

250 

134-6 

7     

74  4 

2-7 

350 

470 

7"-  75 

180-0 

0    

.VI  1 

n  8 

236 

400 

53  l 

14  2 

12    

53-5 

2-5 

166  i 

1000 

802  5 

1  n 

842 

520 

- 

68-4 

•So.    17 


Coke-fed  lumace 

ATenge  ",,  water-sol.  potash  in  ash  From  4  coal-fed  rornaces 1-6 

total  yearly  yield  ol  cleanings  bom  4  coal-fed  furnaces  4126  tons 

Total  yearly  value  ui  u-h  from   i  coal-fed  furnaces  at  15s.  per  unit  K«o   ..  £:v.»oo  ;ippr.,\. 

Total  yearly  value  "t  ash  from  4  coal-fed  furnaces  at  Is.  per  unit   K  o     ..  £1040  approx. 


Spent  liquor. — Fifteen  works  supplied  samples. 
Two  nomplrfl  were  taken  fi-om  each  plant  [at  an 
interval  of  one  week.  The  method  of  sampling 
consisted  in  taking  a  ladle-full — about  A  gallon — 
every  hour  during  the  21  hours  and.  from  the 
composite  sample,  a  further  one  gallon  was  drawn 
it ii-  analysis.  The  specific  gravity,  total  solids, 
ash    and    water-soluble    potash    in    the    aslt    were 

determined  in  each  sample. 

Owing  to  the  presence  of  the  tarry  matter 
evaporation  was  greatly  retarded.  The  Cott  I  ell 
process  has  been  employed  for  precipitating 
coal  tar  products1*11.  If  the  temperature  was 
kept  above  the  vaporising  point  of  the  light  oils. 
etc.,  the  heavy  tarry  matter  might  be  precipitated 
out  with  all  the  dust  and  thus  produce  a  partial 
cleansing  of  the  gas.  This  pitch  might  then  be 
hurnt. 

The  potassium  was  present  mainly  as  sulphate 
and  chloride  except  in  one  or  two  cases  whi  re  a 
fair  percentage  of  carbonate  was  found. 

The  ash  was  usually  white  or  grey.  The 
duplicate  analyses  varied  considerably  in  many 
cases  but  onthewhol  i  the  agreement  was  considered 

satisfactory.  The  highrst  percentage  of  K20 
found  was  55-7%  from  firm  No.  ti  and  the  lowest 
20-6%  from  No.  8,  the  average  being  33-5%. 
The  potash  content  of  the  ash  was  high,  but  the 
yield  of  ash  was  disappointing.  Tie  highest 
yield  estimated  for  any  one  plant  was  3  US  tons  at 
No.  12  and  the  lowest  17  tons  at  No.  8,  while  the 
total  yield  of  ash  was  1090  tons. 

The  factors  which  would  account  for  the  vari- 
ation in   yield  comprise  the  number  of   furnaces 


water  or  the  ash,  without,  further  treatment, 
might  be  used  as  a  manure.  The  value  of  the 
ash  is  given  in  Table  V.  No.  1  plant  yields  257  tons 
containing  31-4%  K20  soluble  in  water  and  at 
the  present  market  price  of  potash,  namely.  15s. 
per  unit,  this  quantity  is  valued  at  £0052  or  at 
£1614  on  the  pre-war  basis  of  4s!  per  unit  K20. 
No.  12  plant  yields  318  tons  containing  22-3% 
K.O  soluble  in  water  and  valued  at  15s.  per  unit 
of  potash  represents  £'5280  or  £1418  on  a  4s. 
per  unit  basis.  The  total  value  of  £1090  tons 
containing  an  average  of  33-5%  water-soluble 
potash  (K20)  is  £44.312  on  a  15s.  per  unit  basis 
and  £11,500  on  a  4s.  per  unit  basis.  These  data 
refer  to  15  plants  using  coal  fuel  and  having  a 
total  of  72  furnaces  in  blast.  The  question  of  the 
advisability  of  evaporating  the  spent  liquor  must 
be  decided  by  each  firm  for  itself.  When  the 
yield  of  ash  reaches  100  tons  and  its  value  between 
£2,500  and  £3,000  and  when  spare  heat  and 
exhaust  steam  are  available,  the  matter  is  worthy 
c  if  serious  consideration.  It  is,  however,  necessary 
to  remember  that  the  prices  per  unit  of  K:0  in 
pre-war  days  was  about  4s.  and  it  may  again 
fall  to  that  figure  after  the  war.  The  erection 
of  evaporating  plants  at  most  of  the  works  vrould 
be  necessary  and,  at  the  present  time,  the  cost 
of     so     doing     would     be    high.  Preliminary 

concentration  of  the  liquors,  where  exhaust 
steam  is  available,  is  recommended  and,  owing 
to  the  scum  of  tarry  matter  which  forms  on  the 
surface,  this  must  be  facilitated  by  mechanical 
stirring  and  splashing  with  furnaces  of  the 
Forion  type  or  by  other  means.     According  to  an 
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Table  V. 
Spent  liquor. 


One 

gallon  contains  : 

Ash  yield 

Water  soluble 

Yearly  value 

Yearly  value 

Firm 

Sp.  gr. 

in  tons  : 

Ko. 

average. 

yearly 

average   % 

at  15s. 

at   4s. 

Dry  matter. 

Ash. 

Potash  K20. 

average. 

in  ash. 

per  unit. 

per  unit. 

grms. 

grms. 

grms. 

£ 

£ 

1 

101ft 

9-443 

4-721 

1-525 

257 

31-4 

6052-4 

16140 

2 

1-039 

120-58 

84-525 

30-753 

273 

36-4 

7452-9 

1987-4 

3 

1-320 

— . 

434-952 

156-583 

125 

36  0 

3375  0 

900-0 

4 

1035 

9-824 

6-773 

2-452 

58 

36-2 

1574-7 

419-9 

5 

1-020 

7-640 

4-843 

1-822 

148 

43  1 

4719-5 

1275-8 

€ 

1025 

9-198 

4-431 

2-429 

66 

55-7 

2757-2 

735-2 

7 

1-017 

6-065 

3-990 

0-326 

50 

20-6 

772-5 

206-0 

8 

1027 

4-558 

1-587 

0-321 

17 

20-6 

262-7 

70-0 

■9 

1013 

8-622 

5-257 

2-029 

95 

38-2 

2837-0 

725-8 

10 

1-018 

7-318 

2065 

0-573 

45 

27-2 

918-0 

244-3 

11 

1-019 

5-663 

3-787 

1-329 

36 

33-6 

9U7-2 

241-9 

12 

1019 

l<i-2'.i-i 

12-712 

2-833 

318 

22-3 

;,:><;.■, 

1418-3 

13 

1-023 

5-401 

2-260 

0-667 

41 

28-8 

885-6 

236-2 

14 

1-035 

9-797 

6-405 

3-036 

69 

47-4 

3833  0 

654-1 

15 

1026 

10-460 

5-448 

2179 

98 

40  0 

2940  0 

7S4-U 

Average  %  water-soluble  potash 33-5 

Total  yearly  yield  of  ash  bun  15  coal-fed  furnaces  1696  tons 

Total  yearly  value  of  ash  at  15s.  per  unit  K20      £44,575  approx. 

Total  yearly  value  of  ash  at  4s.  per  unit  K20    £11,513  approx. 


estimate  supplied  to  us  by  Messrs.  Gillespie  and 
Son,  Consulting  Engineers,  Glasgow,  an  evapor- 
ating plant  of  this  kind  to  deal  with  20,000  gallons 
dailv,  would  cost  £4000  and  to  deal  with  100,000 
gallons  daily  would  cost  £14,000.  If  spare  heat  is 
available  then  the  capital  outlay  may  be  wiped 
off  in  a  few  years.  Even  if  the  value  of  the 
potash  salts  recovered  is  sufficient  only  to  pay 
the  running  expenses  of  the  plant,  then  evapor- 
ation of  the  spent  liquor  is  perhaps  the  best  way 
for  its  disposal. 

Sources  of  loss. — Considering  that  such  relatively 
small  quantities  of  potash  are  recoverable  in  the 
dust  and  spent  liquor,  the  question  arises  as  to  what 
is    the    weight    of    potassium    charged    into    the 
furnaces  and.  what  are  the  sources  of  loss.     The 
principal  losses  would  be  in  the  pitch  and  slag. 
"  Pitch  "    from    blast    furnaces    contains    much 
more  mineral  matter  than  that  from   coke  and 
coal  gas  plants.     According  to  the  conditions  of 
deposition    and    recovery    of    the    tarry    matter, 
the  percentage  of  the  amount  of  ash  in  the  pitch 
will  vary  in  different  works.     Figures  which  have 
been  supplied  to  us,  indicate  that  the  ash  content 
varies    from    10  %    to    25%,    the    average    being 
about    15%.     Devices   such   as   nitration,    centri- 
fuging  and  so  forth  are  in  use  to  remove  the  ash. 
It  is  also  possible  that  the  percentage  of  potash 
in  the  ash  from  any  one  plant  may  vary.     An 
analysis  of  the  pitch  from  No.   1  plant  shows  it 
to  contain  17  %  of  ash  and  the  ash  8-8%  of  water- 
soluble   potash.     The   yield   of   pitch   per   ton   of 
coal  burnt  varies  from  98  lb.  to  140  lb.  at  different 
plants,  the  average  being  about  112  lb.     The  pitch 
left,  after  the  recovery  of  the  light  oils,  etc.,  from 
the  tar,  also  varies  at  the  different  works,  as,  for 
example,  at  No.   1  plant  it  was  70%  of  the  tar 
while   Gray   and    Mellanbv12   put    the    figure    at 
65%. 

When  the  ash  content  is  15%  and  8%  of  this  is 
water-soluble  potash  it  would,  with  pitch  at  12s. 
per  ton,  pay  to  burn  the  latter  as  fuel  and  collect 
the  ash.  On  the  basis  of  these  figures  and  ignoring 
the  insoluble  potash  1  ton  of  ash  could  be  obtained 
from  6-6  tons  ©f  pitch  and,  with  the  market  price 
of  potash  at  15s.  per  unit  (KaO),  would  be  worth 
£6  without  taking  into  account  the  fuel  ..value, 
while  the  initial  cost  of  the  pitch  at  12s.  per  ton 
would  be  approximately  £4.  At  the  pre-war  rate 
of  4s.  per  unit  the  ash  would  only  be  worth  £1  12s. 
The  burning  of  the  pitch  might  produce  difficulties 
but  these  doubtless  could  be  overcome. 

The  coal  consumed  in  blast  furnaces  in  Scotland 


in  1915  amounted  to  1.478,924  tons,  so  that  on 
an  average  production  of  112  lb.  pitch  per  ton  of 
coal,  then  the  total  vield  of  pitch  would  be  about 
74,000  tons.  If  all  the  pitch  were  burned,  11,092 
tons  of  ash  containing  8%  K,0  would  be  obtained 
and  at  present  prices  would  be  worth  £41,596  and 
at  pre-war  prices  £11,100. 

"  Slag."  The  quantity  of  slag  produced  per 
ton  of  pig  iron  varies  according  to  the  purity  of 
the  iron  ore  and  limestone  and  the  weight  of  slag 
also  varies  from  9  cwt.  to  23  cwt.  per  ton  of  pig 
iron  produced  at  the  different  plants.  The  slag 
contains  potassium,  0-24%.  K20  being  found  in 
slag  from  Firm  No.  1,  but  at  present  it  does  not 
seem  feasible  to  recover  this. 

Balance  Sheet. — The  amounts  of  potash  in  the 
raw  materials — coal,  coke,  iron  ore,  and  limestone, 
and  in  the  slag  and  other  by-products  from  No.  1 
plant  have  been  determined  and  are  as  follows  : 
Spent  coal  0-040%  K20,  coke  0121%,  iron  ore 
0-128%,  limestone  0-136%  K.O.  A  balance- 
sheet  was  drawn  up  with  the  following  result : — - 
Total  potash  charged  into  furnace — 7-6  lb.  per  ton  of  pig  iron. 
Potash  recovered — 

In  spent  liquor 1-4  lb.  per  ton  of  pig  iron. 

In  Hue  and  stove  dust        0-04      ,.  ,,  ,, 

In  pitch   1-7       ,,  ,,  ,, 

In  tube  cleanings 02        ,,  ,,  ,, 

In  slag      2-7       ,,  „  ,, 

Total     6-04      ,, 

Unaccounted   1-6       ,,  ,,  ,, 

The  deficiency  is  due  to  other  sources  of  loss 
in  the  furnace  and  in  the  running  off  of  the  slag, 
pig  iron,  etc. 

The  iron  ore  was  the  principal  source  of  the 
potash,  while  the  coal  did  not  supply  much  more 
i  than  the  limestone.  In  contradistinction  to  these 
I  results  Sir  Lothian  Bell  states  in  his  work  on 
|  "  Chemical  Phenomena  of  Iron  Smelting  "  that 
j   the  potash  is  derived  from  the  coal.13 

The  balance-sheet  is  in  great  contrast  to  that 

obtained  by  Wysor.     Too  much  stress,  however. 

cannot  be  laid  on  the  fact,  that  our    figures  are 

j   only  applicable  to  the  raw  materials  and  to  the 

plant  in  question. 

Although  it  has  not  been  possible  in  the  time  at 
,  our  disposal  to  obtain  similar  figures  from  other 
works,  these  figures  may  be  extended,  generally, 
to  those  plants  using  Welsh  limestone  and  a 
mixture  of  Spanish  ores.  Thus  taking  the  pro- 
duction of  pig  iron  in  Scotland  for  1916  at  1,144,750 
tons  and  the  potash  charged  into  the  furnaces  at 
7-6  lb.  per  ton  of  pig  iron,  the  total  weight  of 
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p  taasium  would  amount  to  3884  tons,  more 
than  one  hall  ol  which  is  recoverable. 

In  Scotland  13  companies  bavins  17  works, 
a  total  of  102  blast  Furnaces,  produce  potash- 
bearing  by-produi  ts. 

Tin-  total  quantity  of  potash  recoverable  from 
these  by-products  is  as  follows: — 

Tons  K.i i 
Sj-iit  Ugnor  ISM  bom  containing  85-6%  wat.  sol.  potash  5(57-4 
Flue  ami  stove  ilust  about  100  tons  do.  8%  do 80 

I'll,  h  u^ll  alinit    11.1102  tons  .!.>.  8"„  ili i 885-8 

Tube  cleaning  dust  about  8, 2.10  tons  do.  2-5°„  do 2000 

Total  production    1667-2 

The  figure  is.  relatively,  a  very  small  oil",  but 
it  represents  water-soluble  potash.  It  is  hardly 
possible  with  the  data  we  have  to  estimate  approxi- 
mately what  the  total  amount  of  insoluble  potash 
would  he.  The  insoluble  potash  might  he  rendered 
soluble  i>y  a  proeess  similar  to  that  of  Rhodin14. 
The  heat  from  burning  the  pitch  and  the  tube 
cleanings  could  he  utilised  for  evaporating  the 
spent  liquor. 

As  the  total  requirements  of  potash  for  the 
British  Isles  is  estimated  to  be  32.000  tons  per 
annum,  there  is  good  reason  to  believe  that  if  the 
different  Bources  of  potassium  in  this  country 
(see  Bibliography)  were  developed  to  the  fullest 
extent,  the  country's  requirements  in  potash  salts 
would  he  more  than  met. 

In  any  scheme  of  development  ©f  this  nature, 
after  war  conditions  have  passed  away,  it  must 
always  he  borne  in  mind  that  if  the  Alsatian 
deposits  come  into  the  occupation  of  their  rightful 
owners,  as  they  must,  there  will  be  available  an 
almost  unlimited  supply  irrespective  of  the 
deposits  in  I it-nnany.16 

In  conclusion  we  wish  to  thank  the  different 
companies  for  theil  very  sympathetic  co-operation 
in  the  work  and  in  particular  Mr.  A.  K.  McCosh  for 
his  help  and  advice  at  every  stage  of  the  investi- 
gation. 
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THE  DISTILLATION  OF  WOOD. 

BY    JAMES    C.    LAWRENCE,    A.B.,  CH.E. 

The  distillation  or  carbonisation  of  wood  is  a 
subject  which  is  becoming  increasingly  prominent 
amongst  the  world's  industrial  activities.  We 
have  heard  a  great  deal  in  the  past  three  years 
about  so-called  "  key  industries,"  and  their 
importance  to  the  industrial  and  commercial 
development  of  the  country.  The  wood  distil- 
lation industry  may,  I  think,  be  classed  among 
the  minor  key  industries,  particularly  in  view  of 
the  ever-increasing  range  of  uses  of  the  prime 
and  derived  products. 

The  art  in  its  elementary  form  dates  back  to 
the  prehistoric  ages,  for  we  read  of  charcoal 
burners  and  their  activities  in  the  historical 
tales  of  every  century.  As  to  when  and  where 
the  first  commercial  step  forward  from  the  mero 
carbonising  of  wood  for  the  production  of  char- 
coal  to  the  condensation  of  the  gases  was  taken, 
who  can  say  ? 
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In  Britain  among  the  earliest  factories  was 
that  of  .Messrs.  Shipley  Aldred  and  Co..  established 
in  1796,  lone;  before  the  advent  of  railways. 
Their  works  was  established  near  Rotherham 
for  the  prodnrtion  of  charcoal  to  supply  the 
metal  trades  at  Sheffield,  and  to  supply  the 
Chemical  trades  at  .Manchester  with  acetates  and 
acetic  acid.  The  chemicals  were  carted  over 
the  roads  fifty  miles  to  their  destination.  It  is 
interesting  to  note  that  of  some  seven  plants 
erected  subsequently  in  that  district  there  are 
only  two  remaining,  of  which  the  above  is  one, 
the  lack  of  wood  and  the  loss  of  the  demand  for 
charcoal  due  to  discontinuing  manufacture  of 
charcoal  iron  being  among  the  principal  reasons 
for  their  abolition.  There  were  also  several 
works  established  in  Scotland  at  an  early  date. 
some  of  which  are  still  in  operation,  and  operating 
to-day  on  lines  very  similar  to  those  originally 
used.  It  is  a  remarkable  fact,  although  not  so 
remarkable  when  the  fact  that  Scotsmen  were 
the  entrepreneurs  is  recalled,  that  from  one  of 
these  Scottish  works  sprang  the  whole  immense 
industry  of  wood  distillation  in  the  United  States 
of  America.  About  1849  Messrs.  Tumbull  of 
Glasgow  built  and  operated  the  first  complete 
American  wood  distillation  works  at  Millburn, 
N.Y.  Messrs.  Turnbull  sent  over  their  own  equip- 
ment and  workmen,  and  the  works  was  conse- 
quently known,  andis  known  to-day,  as  the  "  Scotch 
Works."  The  original  workmen  gradually  dis- 
persed into  other  new  factories  in  the  United 
States,  so  that  from  this  one  factory  the  industry 
grew  very  gradually  to  its  present  proportions. 

Continental  development  may  be  said  to  be 
similar  to  British,  but  on  a  larger  scale.  The 
United  States  produces  about  50  %  of  the  world's 
requirements,  Canada  and  Europe  an  equal 
amount,  of  which  about  80%  is  produced  in  the 
Central  Empires.  The  amount  of  wood  distilled 
throughout  the  world  for  by-products  is  approxi- 
mately three  million  tons  annually,  or  about  two 
million  cords  of   128  cubic  feet  each. 

The  ramifications  of  the  industry  to-day  are 
evident  in  an  almost  inconceivable  number  of 
activities.  Manufacturing  works  of  many  kinds 
are  using  the  immediate  products  or  derived 
products  from  the  distillation  of  wood.  Origin- 
ally, as  has  been  noted,  charcoal  was  the  only 
substance  obtained.  This  was  followed  at  an 
early  date  by  crude  acetic  acid  and  the  various 
acetates.  Later  a  demand  for  wood  spirit  or 
alcohol  and  tar  grew  up  and  these  materials 
were  consequently  collected.  At  present  the 
four  prime  products  obtained  at  the  majority  of 
works  are  as  follows  : — 

1.  Charcoal. 

2.  Acetate  of  lime  (grey). 

3.  Wood  alcohol. 

4.  Tar. 

More  recently,  owing  to  the  increasing  costs  of  , 
raw  material  (wood),  fuel,  and  labour,  and  to 
increasing  competition  and  consequent  lowering  of 
prices,  the  larger  works  first,  followed  eventually 
by  the  smaller,  were  forced  to  methods  of  in-  , 
creasing  inconu-  by  increasing  their  efficiencv  and 
making  use  of  what  were  formerly  considered 
waste  products.  This  gradually  resulted  in  the 
saving  and  production  of  light  oil,  wood  oils, 
first  runnings  from  alcohol  distillation  known  as 
methyl  acetone  or  alcohol-acetone,  sifted  char- 
coal, fertiliser  "  filler.''  etc. 

Following  on  this  came  the  manufacture  of 
derived  products  from  the  prime  products,  such 
as  acetic  acid,  esters,  and  acetone  from  acetates, 
formaldehyde  from  methyl  alcohol,  pure  drugs 
such  as  creosote,  guaiacol,  etc..  from  the  tar.  and 
from  these  products  a  whole  series  of  organic 
iheniicals,  dyes,  and  drugs  required  in  the  arts 
and  industries  to-day.     These  latter  developments 


are  being  proceeded  with  owing  largely  to  the 
very  successful  beginning  made  in  combining  the 
production  of  refined  acetic  acid  with  the  crude 
plants.  As  by  far  the  largest  portion  of  the 
acetate  made  is  used  in  normal  times  for  pro- 
ducing acetic  acid,  naturally  the  greatest  develop- 
ment came  in  this  line.  Acetic  acid  plants  are  in 
operation  in  connection  with  wood  distillation 
plants  producing  continuously  a  redistilled  pure 
glacial  acetic  acid  and  showing  yields  of  from 
91—95%  of  the  theoretical. 

In  connection  with  the  principal  products  of  the 
industry  used  in  this  country  it  may  be  of  interest 
to  note  the  amounts  imported  and  used  here  in  the 
past  few  years  (average  per  annum  1913,  1914, 
and  1915),  calculated  from  figures  given  in  Bull. 
Imp.  Inst,.  Vol.  14,  No.  4  :-"- 

Acetate  of  lime 4700  tons. 

Acetic  acid 4257  tons. 

Acetone    3430  tons. 

Wood  alcohol      580.148  "alls. 

Wcod  tor     12,148  tons. 

Of  this  about  20%  is  imported  from  Canada. 
The  amount  of  acetate  of  lime  imported  is  sufficient 
only  for  the  production  of  half  the  acetic  acid 
import,  supposing  none  were  used  for  other  pur- 
poses, thus  leaving  an  amount  to  be  made  up 
necessary  to  produce  acetone  and  other  products 
imported  equal  to  over  20,000  tons. 

To  produce  the  wood  alcohol  imported  would 
require  from  60,000  to  80,000  cords  of  wood  per 
annum,  which  would,  in  addition,  produce  roughly 
8000  tons  of  acetate.  The  wood  available  in 
Great  Britain  under  present  conditions  of  forestry 
and  lumbering  would  not  support  such  an  increase 
in  the  industry,  but  the  remedy  lies  in  Colonial 
development,  as  will  be  mentioned  later. 

In  discussing  the  distillation  of  wood,  it  must 
be  pointed  out  that  the  industry  itself  is  broadly 
divided  into  two  major  divisions,  both  of  which 
are  subdivided  into  several  minor  subdivisions, 
each  having  its  distinct  type  of  plant  and  methods 
of  operation.  The  major  divisions  are  known  as 
soft  wood  or  coniferous  wood  distillation,  and 
hardwood  or  deciduous  tree  distillation. 

Softwood  distillation  deals  with  woods  con- 
taining resinous  substances  and  oils  in  addition  to 
the  cellulose  substance,  but  only  a  very  small 
proportion  of  ligno-cellulose  bodies.  Distillation 
of  such  wood  produces  products  of  an  entirely 
different  nature  from  those  obtained  in  treating 
hardwood,  which  is  primarily  composed  of  cellulose 
and  ligneous  matter,  and  contains  no  resins  or 
oils. 

Soft  woods,  such  as  pine,  fir,  spruce,  etc.,  produce 
large  quantities  of  crude  oils  and  tar,  but  very 
little  acid  and  alcohol,  whereas  hardwoods,  such 
as  oak,  birch,  beech,  maple,  elm.  etc.,  produce 
vary  small  quantities  of  oils  and  tar.  but  large 
amounts  of  acid  and  alcohol. 

The  softwood  plants  are  subdivided  into  the 
following  types,  which  derive  their  names  from  the 
method  of  treatment  : — 

1.  Destructive  process,  in  which  the  wood  is 
heated  as  in  hardwood  distillation,  the  oils  being 
driven  off,  and  the  resins  decomposed. 

2.  Solvent  extraction  process,  in  which  the 
wood  is  treated  with  either  a  volatile  solveut  or 
molten  resin  which  is  recovered  and  re-used. 

:!.  Alkali  extraction,  in  which  the  wood  is 
treated  as  for  the  manufacture  of  paper  pulp,  the 
volatile  oils  being  recovered  by  condensation. 

4.  Steam  distillation  process,  in  which  the  wood 
is  treated  by  live  steam  under  pressure,  the  oils 
being  condensed  with  the  steam. 

Hardwood  distillation,  on  the  other  hand,  is 
made  up  of  much  simpler  subdivisions,  the  process 
being  almost  entirely  one  of  destructive  distilla- 
tion, but  carried  out  in  the  following  f'ypes  of 
plants  : — 
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I.  Retort  plants,  in  which  the  wood  ia  treated 
in  anal]  retorts  holding  from  l  to  •">  tun-. 
'i.  Oven,  oi  large  retort    plants,  in  which  the 

■  "nl  is  handled  in  tracks,  each  oven  treating 
from  16     l  5  tons  per  charge. 

;.   Kiln  plants,  being  ol  the  beehfr  e  I  j  pe,  holding 
T5  cords  «i    i  t  imp. 

I.  Mechanical  plants,  dealing  with  chippings 
mil  shavings  only,  and  operating  continuously. 

The  detailed  description  of  the  processes  and' 
types  ol  plants  used  i>»  the  softwood  industry 
must  I).-  omitted  from  this  paper  owing  to  the 
limiti  ol  time  and  space,  only  a  tew  important 
facts  and  comparisons  being  admissible,  since  the 
principal  activity  and  interest  in  this  country  is 
in  hardwoods. 

Referring,  therefore,  to  the  types  of  hardwood 
plants,  « e  maj  consider,  for  purposes  of  description, 
the  small  .-mil  targe  retort  plants  as  one  type. 
These  plants  make  use  of  oord  wood.  slabs  and 

■  Icings,  blocks  or  small  wood,  lops,  branches,  etc., 
ranging  in  thickness  from  1  in.  <>r  less  to  t>  ins.  and 
**  in.s.,  bat  preferably  about  J  ins.  diameter. 
They  are  the  most  usual  type  of  installation  when' 
timber  is  grown  or  in  connection  with  large  saw- 
mills   in  other  words,  where  wood  is  fairly  cheap 

'ml  of  uniform  quality,  They  are  installed  where 
the  industry  is  primarily  one  for  the  production 
of  chemicals,  ami  may  vary  in  size  from  .">  bo  150 
ton-;  of  wood  per  day. 

The  kiln  type  of  plant  is  gradually  being 
eliminated,  a>  the  yields  of  products  are  only  about 
half  those  obtained  from  retorts.  Their  greatest 
use  has  been  in  connection  with  the  production 
ii  immense  quantities  of  charcoal  for  use  in  iron 
smelting,  the  recovery  of  the  by-products  being  a 
secondary  consideration.  They  use  cord  wood. 
dabs,  etc.,  and  the  distillation  is  effected  by  the 

partial   combustion   Of  sonic  of  the  wood  itself,   so 

that  in  onseoaence,  part  of  the  gases  is  decom- 
posed They  are  an  uneconomical  and  inefficient 
type  and  are  very  unwieldy  in  operation.  Con- 
sequently they  are  rapidly  being  replaced  by  oven 
or  large  retort  plant  s. 

The  mechanical  retort  plants  which  use  chips 
itnl  shavings  are  naturally  few  in  number,  due 
to  the  fact  that  they  deal  with  only  a  very  special 
I  age  of  wood,  to  the  vai-ious  mechanical  difficulties 
encountered  in  the  mechanical  operation  of 
moving  parts  at  such  high  temperatures,  and  also 
hie  to  the  difficult]  i n  controlling  temperatures  and 
obtaining  suitable  yields  of  certain  of  the  products 
from  wood  in  such  finely -divided  condition  where 
a  large-  surface  i^  exposed  to  the  heat. 

Before    proc ling  to  a  detailed  consideration 

of  the  hardwood  distillation  plants,  it  may  be  of 
interest  to  interpolate  some  data  and  comparisons 
m  connection  with  soft-wood  distillation  by  the 
distillation   process. 

The  woods  sufficiently  rich  in  resin  to  permit  of 
profitable  distillation  by  the  distillation  process 
are  pitch  pine,  or  long  leaf  yellow  pine.  Norway 
pine     and     lir.      Small    retorts    are    usually    used. 

sometimes  with  oil  jackets,  as  it  is  very  important 
that  the  temperature  be  under  accurate  control. 
The  wooil  is  loaded  in  cordwood  sizes  and  heated 
gently.  The  temperature  is  kepi  below  200° C, 
until  all  the  turpentine  and  low  boiling  oiI>  are 
driven  over  and  condensed  so  that  ae  charring  of  the 

wood  take  place.      If  the  temperature  be  allowed 

to  rise  above  this  point  the  spirit  is  contaminated 
by  decomposition  product*  of  resin,  etc.,  from 
which  it  i>  extremely  difficult  to  free  it.  After  the 
light,  oils  are  removed  the  temperature  is  raised 
to  the  usual  degree  for  carbonisation,  and  the 
acid  liquor  and  heavy  oils  are  collected  in  a 
separate  receiver.  The  time  required  for  these 
woods  i.s  from  'J  I     80  hours. 

The    immediate    crude    products    are    charcoal 

lue,   non-condensable   gas,  tar.  oils,  and  acid 

liquor.     The  tar  is  either  shipped  as  such-  -Stock- 


holm tar  of  commerce  -or  may  be  redistilled  by 
lire    or     superheated    steam,     yielding     light    oils. 

creosote  oils,  pitch,  and  acid  water.     The   evade 

oils  are  fractionated  with  steam  several  times  ami 
yield  : — 

It.nin  spirit,  distilling  between  SO*  and  150*0. 

Wood  turpentine   i;,o* — lfltj*  o. 

Hffl  "it-  17.V  -860*" e. 

Rosin  oil      260.'—  400*  Q, 

The  acW  liquor  is  neutralised  with  lime,  distilled 

to  remove  wood  spirit,  and  evaporated  to  dryness 
to  produce  acetate  of  thne. 

The  yields  of  products  in  soli  wood  destructive 
distillation  plants  vary   between  extremely  wide 

limits,    due  almost    entirely    to   the   "richness"   or 

"leanness"    in    resin    of    the    wood    used.     The 

si ics  differ  so  greatly  one  from  another  ia  the 

amount  of  resin  and  oils  contained  that  no  definite 

statement  can  be  made  regarding  yields  from  soil - 
Woods  as  can  be  done  with  a  greater  degree  of 
accuracy  in  eounei  tion  with  hardwoods.  The 
subjoined  lesults  of  tests  on  two  charges  of  four 
cords  each  illustrate  the  great  differences  observed. 
One  charge  was  made  with  a  very  rich  pitch  pine 
wood,  and  the  other  with  a  lean  batch  of  pitch  pine. 
The  products  obtained  from  a  1-cord  charge  of 
hardwood  are  appended  for  comparison. 

Table  t. 


Product  i. 


4  rents  rich 

\v I.    Wt  . 

16,60(1    Hi. 


■I  raids  lean  j  4  amis  hard 
wood,  wt.    !    wood,  wt. 
16,0001li.         14,000  Mi. 


I  lUrcOKl    4284  lb.  1400  Hi. 

Beflned  turpentine     ..  11-5  galls.  20-76  galls. 

I'ine  oil     11-0      „  4-2      ,, 

lUisin  spirit     21-5      ,.  12-0      „ 

ltosill  nil       Ill  II       ..  04-75       ,, 

Creosote  oil     -tt;-..     ..  21     ,, 

Acetate  of  lime  80°,,   ..  ;!0u  lb.  3f>0  lb. 
Wood  alcohol  (spirit) . .             0  gulls.  1       0  6  g;ills. 

Pitch     1400  lb.  625  lb. 


3600  lb. 


20  gulls. 
862  lb. 

37-6  n-ill*. 
720  lb. 


The  refining  and  separating  of  the  crude  oils 
calls  for  apparatus  of  a  particular  type,  since  these 
oils  are  composed  of  a  heterogeneous  mixture  of 
rosin  spirits,  turpentine,  pine  oils,  and  rosin  oils 
with  boiling  points  respectively  varving  from 
80  Mo  400°  ('. 

Innumerable  distillations  in  ordinary  pot  type 
stills  are  required  to  obtain  any  degree  of  separa- 
tion, so  that  column  stills  of  a  high  degree  of 
rectifying  efficiency  are  necessary.  Fortunately 
the  lighter  oils  such  as  rosin  spirit  and  turpentine 
1  are  easily  distilled  in  live  steam,  while  the  pine 
■  oil  and  rosin  oil  are  more  difficult  to  carry  over 
in  this  medium.  Even  with  columnar  stills 
having  the  usual  single  column,  however,  it- 
requires  several  distillations  and  the  redistillation 
of  various  fractions  to  obtain  a  perfect  separation 
which  would  pioduce  a  pure  refined  turpentine  free 
from  the  other  products.  Using  single  column 
stills,  the  first  operation  removes  the  rosin  spirit . 
and  then  a  small  quantity  of  intermediate  product 
containing  some  turps.  This  is  added  to  the  first 
crude  oil  distilled.  The  residue  from  the  first  run 
is  re-run  and  a  refined  turps  obtained,  also  a 
second  intermediate  product,  which  latter  is  re-run 
along  with  the  following  charge  of  second-run  oils. 
The  residue  from  the  second  run  is  nearly  all 
pine  oil  and  rosin  oil,  which  are  then  re-run  alone 
and  the  pine  oil  collected,  the  residue  being  the 
rosin  oil,  which  may  be  fire-distilled  to  remove 
carbonaceous  matter. 

It  will  be  seen  that  the  running  of  a  pure  turpen- 
tine and  a  pure  pine  oil  was  rather  a  tedious 
process,  requiring  careful  operation  and  consider- 
able quantities  of  fuel.  Within  recent  years  the 
demand  for  pine  oils,  rosin  oils,  creosote,  etc.,  lias 
greatly  increased  due  to  the  sudden  demand  for 
these  oils  for  mineral  separation  from  ores  by  the 
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flotation  process.  It  became  necessary  to  deal 
with  large  quantities  of  oils,  so  that  the  single 
column  method  was  considered  too  cumbersome 
and  expensive. 

Our  present  practice  is  to  combine  two,  three, 
or  four  stills  in  one,  and  operate  them  continuously, 
fractionating  the  several  products  in  successive 
portions  of  the  same  still.  It  was  determined 
experimentally  by  Veitch  and  Donk  (U.S.  Dept. 
Agric.  Bureau  of  Chem.,  Bulletin  141)  that  refined 
turpentine  was  being  distilled  when  the  proportion 
of  oil  in  the  mixture  of  oil  and  water  condensed 
was  55%,  and  similarly  pine  oil  was  produced 
when  the  proportion  of  oil  to  water  in  distillate 
was  less  than  35%.  Working  from  these  figures 
a  scheme  of  distillation  and  rectification  was 
drawn  up.  Each  column  has  a  known  number  of 
plates  and  sufficient  rectifying  surface  to  produce 
the  mixture  of  oil  and  water  necessary  for  the 
particular  product  to  be  condensed.  In  this  way 
the  various  intermediate  products  remain  con- 
tinually in  the  system,  rising  and  falling  over  a 
few  plates,  but  never  reaching  the  outlet,  as  they 
are  continually  being  enriched  in  one  component 
through  the  introduction  of  fresh  liquor,  and 
alternately  being  impoverished  by  the  withdrawal 
of  another  component  to  the  higher  rectifier- 
While  the  mechanical  process,  as  has  been 
stated,  is  confined  to  a  comparatively  small  pro- 
portion of  the  total  wood  used,  it  is  interesting  to 
compjfre  and  discuss  the  manner  in  which  it 
differs  from  the  cordwood  or  retort  type  of  plant. 
It  will  be  readily  realised  that  the  main  difference 
lies  in  the  retort  itself.  The  products  obtained 
are  similar  in  kind  to  those  obtained  from  cord- 
wood  retort  plants,  differing  only  in  quantities, 
hence  the  refining  equipment  will  be  described  in 
connection  with  the  cordwood  retort  process. 

The  continuous  or  mechanical  retorts  now  in 
operation  are  of  two  distinct  types — the  horizontal, 
which  seems  to  be  the  most  used,  and  the  vertical. 
The  horizontal  mechanical  retort  which  is  most  in 
use  consists  simply  of  an  oblong  metal  box, 
divided  horizontally  across  the  middle  by  a  plate  ; 
chain  drums  at  each  end,  operated  by  gearing, 
serve  to  carry  endless  chains  with  a  series  of 
scrapers  over  the  horizontal  plate  the  entire 
length  of  the  retort,  returning  along  the  bottom 
plate  to  the  point  of  starting.  The  chips  are  fed 
into  the  retort  at  the  same  end  as  discharged, 
hence  they  travel  twice  the  length  before  being 
completely  carbonised  and  ready  for  removal. 
The  rate  of  travel  and  supply  of  wood  are  regulated 
so  that  carbonisation  is  complete  in  the  cycle. 
The  gases  are  usually  removed  at  the  top  of  the 
retort  through  pipes  of  ample  area  and  pass  to 
condensers  in  the  usual  manner. 

Another  horizontal  mechanical  retort  makes  use 
of  the  spiral  conveyor,  the  chips,  etc.,  being  fed  in 
at  one  end  and  charcoal  discharged  at  the  other. 

Another  type  in  successful  operation  is  composed 
of  a  large  chamber  over  the  floor  of  which  travels 
an  endless  chain  guided  by  rollers  and  carrying 
vertical  scrapers.  The  chain  passes  back  and 
forward  across  the  floor  of  the  chambers  several 
times,  turning  the  chips  with  the  scrapers  until 
the  carbonisation  is  complete. 

The  only  successful  vertical  mechanical  retort 
within  the  author's  knowledge  is  Ross  and  Corner's 
patent  type ;  this  consists  of  a  vertical  metal 
cylinder,  which  slopes  off  in  a  conical  shoot  at  the 
bottom.  Inside  the  cylinder  are  plates  placed 
horizontally,  one  above  the  other,  and  spaced 
equally.  The  plates  are  made  with  a  slot  extending 
from  the  centre  to  the  circumference,  and  also 
with  a  circular  hole  cut  out  of  the  centre.  A  shaft 
passes  down  the  centre  of  the  cylinder,  and  arms 
attached  to  the  shaft  extend  over  the  plates. 
Each  arm  is  set  to  clear  the  plate  at  a  greater 
distance  than  the  others,  and  on  rotating  the 
shaft  these  arms  cause  the  chips  to  travel  circum- 


ferentially  round  the  plate  until  the  slot  is  reached, 
when  the  wood  falls  to  the  next  lower  plate,  and 
so  on.  The  length  of  travel  and  speed  are  main- 
tained at  the  correct  rate  to  carbonise  the  wood 
thoroughly.  The  charcoal  is  collected  in  air-tight 
receptacles  at  the  shoot.  The  gases  pass  up  the 
annular  central  passage  around  the  shaft  (the 
coolest  portion  inside  the  retort)  and  out  at  the 
top  of  the  condenser. 

Heat  is  applied  to  all  these  different  retorts  by 
means  of  fuel  burned  in  a  brick-work  furnace 
setting,  the  hot  furnace  gases  passing  round  the 
retorts  by  means  of  various  flue  arrangements, 
each  individual  installation  seemingly  having  been 
erected  according  to  a  different  idea  of  heating. 
This  is  rather  unfortunate  in  its  results,  as  the 
author  is  aware  from  commercial  operating  tests 
and  laboratory  experiments  that  temperature 
control  and  the  resultant  regulation  of  the  decom- 
position of  the  wood  by  controlling  temperatures 
in  the  retort  has  a  material  effect  on  the  yields  of 
products  obtained.  Many  operators  have  carried 
out  experiments  with  tliis  end  in  view,  but  prob- 
ably the  most  important  and  convincing  are  the 
result,  of  commercial  tests  carried  out  for  the  LT.S. 
Forest  Service  by  R.  C.  Palmer  ("  The  effect  of 
temperature  control  on  the  destructive  distillation 
of  hardwood";  s?e  this  J.,  1915,  898).  In  his 
experiments  Palmer  showed  conclusively  that  by 
keeping  the  temperature  of  the  retort  as  low  as 
possible  at  the  point,  at  which  exothermic  reaction 
takes  place  (275°  C),  this  reaction  could  be  spread 
out  over  a  longer  time  and,  therefore,  less  decom- 
position of  the  prime  products  would  take  place. 
The  greatest  increase  in  yield  was  shown  to  be- 
that  of  wood  alcohol,  the  resulting  increase  being: 
30  %  over  that  obtained  in  uncontrolled  operations.. 
The  increase  in  acetic  acid  (or  acetate  of  lime)  was 
only  about  11%  under  the  best  conditions. 

Any  exothermic  chemical  reaction  is  naturally 
more  or  less  difficult  to  control,  the  more  so  when' 
it  takes  place  at  a  relatively  high  initial  tempera- 
ture. Another  well-known  chemical  phenomenon, 
bearing  on  the  matter  is  the  tendency  of  materials 
in  a  finely-divided  condition  to  respond  to  treat- 
ment or  to  react  more  readily  than  similar  materials 
in  homogeneous  masses.  Applying  these  two  facts 
to  the  distillation  of  hardwood  chips  in  continuous 
mechanical  retorts,  we  are  immediately  faced  in 
practice  with  conditions  which  are  exactly  the 
reverse  of  what  might  be  desired  for  obtaining, 
the  most  satisfactory  results.  In  the  first  place 
the  critical  temperature,  or  the  point  at  which  the 
exothermic  reaction  takes  place,  is  about  275°  C.,. 
and  until  this  temperature  and  the  resultant 
decomposition  reaction  are  reached  and  completed, 
only  25 — 30  %  of  the  total  acetic  acid  and  alcohol 
will  be  produced.  In  the  second  place  there  is, 
instead  of  a  comparatively  large  and  solid  piece 
of  wood  exposing,  say,  a  unit  of  surface  to  the 
reaction,  an  extremely  large  number  of  small  pieces 
exposing  many  times  the  unit  surface  to  the 
reaction,  and  consequently  reacting  individually 
almost  spontaneously.  As  a  result  of  such  uncon- 
trolled distillation  mechanical  retorts  would  be 
expected  to  give  yields  considerably  lower  in 
alcohol  and  slightly  lower  in  acetic  acid  than  are 
obtained  in  retorts  using  cordwood  or  similar 
material.  Tlus  is  exactly  what  happens  in  com- 
mercial practice,  as  the  yields  in  even  the  most 
efficiently  operated  of  the  mechanical  retort  plants 
are  as  regards  wood  alcohol  nearly  50,%  less,  and 
as  regards  acetic  acid  slightly  more  than  10  %  less 
than  those  obtained  in  cordwood  retort  factories. 

In  the  completion  of  the  destructive  distil- 
lation of  wood  there  is  formed  a  certain  amount 
of  non-condensable  gas.  Some  of  this  gas  is  the 
natural  result  of  the  decomposition  of  the  wood,, 
but  in  addition  some  is  formed  by  the  decompo- 
sition of  the  condensable  products  formed,  due 
to  superheating,  etc.     If  a  charge  be  overheated 
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at   the   critical   point  it  sometimes   gets  out  of 

control,    and    them    OCCHW    what     is    known    as    a 

"blow"    >'t    gas.     I  in-!. -t-    these    conditions    the 

exothermic     reaction       procerus       very       rapidly, 

causing  a  rapid  rise  in  temperature  and  giving 
oil'  the  products  in  as  excessive  amount  per 
given  unit  of  time.  Tin-  retort  and  the  material 
inside  it  being  overheated,  a  large  amount  of 
decomposition  ol  t  In-  usually  condensable  products 
takes  place,  and  in  consequence  an  excessive 
■  ■nut  of  non-condensable  gas  is  formed.  As 
it  is  the  practice  in  some  plants  to  lunii  the  non- 
condcnsalile  gas  in  tin-  fin-  liox  for  assisting  in 
heating  the  retort,  it  can  be  seen  that  under 
certain  conditions  a  vicious  circle  of  excess  heat — 
excess  gas — more  excess  heat  may  be  formed. 
In  ini'i'lianii  al  retorts  this  critical  temperature 
i^  being  reached  in  certain  parts  continuously, 
hence  there  is  a  continuous  supply  of  gas  for 
burning.  This  fact  led  to  an  incident  in  my 
experience  some  mdhths  ago,  when  1  w;ts  investi- 
gating conditions  at  a  factory,  with  a  view  to  a 
reorganisation  and  bringing  the  equipment  up 
to  date.  1  found  that  the  yields  of  wood  alcohol 
and  acetic  acid,  the  former,  particularly,  were 
extremely  low.  The  reason  for  this  proved  to  be 
that  a  very  small  amount  of  fuel  was  used  for 
heating,  the  gas  from  the  retort  doing  most  of 
the   firing,   so   that   they   were  working  at    greatly 

excessive  temperatures,  overheating  the  retort 
and  decomposing  the  alcohol  and  acid  into  firing 
gases,  which  when  burned  caused  more  excessive 
heating.  In  other  words,  they  were  operating 
what  might  be  called  a  gas-producer  instead  of 
a  retort  for  low  temperature  distillation. 

The  cordwood  retort  process  has  had  a  slow 
but  positive  development  dating  from  the  period 
of  commencement  of  more  extensive  by-product 
production.  The  retorts  themselves  were  origin- 
ally cast-iron  cylinders,  about  3  ft.  6  in.  diam., 
by  8  or  9ft.,  long,  with  a  door  bolted  at  one  end 
and  the  vapour  outlet  at  the  dead  end.  Working 
at  (he  temperatures  required,  and  with  the  rapid 
heating  and  cooling  which  took  place  in  the 
System,  these  naturally  had  a  very  precarious 
existence,  and  great  trouble  was  experienced 
with  cracks,  resulting  sometimes  in  disastrous 
explosions.  Gradually  the  cast  iron  retorts  were 
replaced  by  steel  plate  cylinders,  having  cast 
iron  doors,  and  these  were  set  up  so  that  they 
could  be  revolved  if  the  side  in  contact  with  the 
fire  became  burned,  thus  exposing  a  fresh  surface 
and  giving  considerable  extension  of  life.  From 
this  type,  the  next  step  was  to  the  rectangular 
steel  oven  of  large  capacity,  into  which  the  wood 
was  charged  on  the  trucks.  This  practice  gradu- 
ally bc<  .-mi'  almost  universal  where  comparatively 
large  quantities  of  wood  were  used,  as  the  labour 
and  time  saved  in  charging  and  discharging 
were  enormous.  At  first  these  large  retorts  were 
merely  oblong  boxes  resting  on  brick  piers,  with 
rollers  to  allow  for  expansion.  Present-day 
developments  have  altered  the  contour  of  the 
retorts  to  prevent  the  escape  of  the  vapours  more 
easily,  and  these  retorts  are  now  suspended  in 
the  furnaces,  expansion  being  allowed  for  by  the 
play  of  the  hangers. 

The  arrangement  of  furnace  flues  has  also  been 
the  subject  of  many  improvements.  The  original 
retort  was  merely  set  over  a  fire,  the  flames 
playing  on  and  around  it.  Later  a  baffle  was 
interposed  between  the  flame  and  the  retort, 
and  gradually  the  present  practice  developed 
of  entirely  removing  fire  from  the  vicinity  of  the 
metal  retort  by  means  of  arches,  with  positive 
i  in  ulation  of  the  furnace  gases  around  the  retort 
in  a  manner  best  suited  to  the  efficient  utilisation 
of  their  heat. 

German  and  Austrian  practice  is  distinct  in 
that  nearly  all  the  retorts,  both  of  small  capacity 
and  large,  are  cylindrical  in  shape,  and  are  fitted 


with  an  extremely  complicated  system  of  flues. 

The  majority  of  the  German  and  Austrian  retorts 
are  of  small  capacity  (met  exceeding  -  cords  each). 
Swedish  retorts,  on  the  other  hand,  whiles  showing 

the   result   of   German   origin,   are   of  large  size 

(10 — 15  tons  each)  and  present  several  interesting 
departures  in  design.  The  principal  one  is  known 
as  the  Qrdndal  retort,  and  is  of  large  i  apacity,  but 

is  built  in  (In sections,  each    isolated    from    the 

other  and  from  the  air  by  doors.     The  first  section 

is  the  drying  and  preheating  chamber,  where  the 
wood  is   dried  :     after   remaining  in   this   chamber 

a  certain  time   the   truck   is   removed    into   the 

central  chamber  and  is  replaced  in  the  diving 
chamber  by  a  fresh  truck  of  wood.  In  the  central 
chamber  distillation  is  completed,  after  a  certain 
number  of  hours,  and  the  truck  moves  into  the 
final  chamber  where  the  charcoal  is  cooled,  finally 
being  replaced  by  the  following  truck  on  its 
discharge  into  the  open.  The  difficulties  met  in 
operating  this  type  of  retort  are  mainly  mechanical, 
owing  to  the  trouble  in  obtaining  complete  and 
perfect  isolation  of  the  interior  chambers. 

The  present  American  practice  is  almost  entirely 
confined  to  large  retorts,  having  capacities  of  from 
12 — 20  tons  per  charge.  Most  of  the  plants  have 
daily  capacities  of  not  less  than  24  tons  of  wood, 
the  average  probably  being  about  18  cords  of 
30  cwt.  to  2  tons  each.  A  few  plants  distil  as 
much  as  150  tons  per  day.  In  recent  years  many 
efforts  have  been  made  by  German  engineers  and 
plant  manufacturers  to  introduce  into  American 
works,  types  of  apparatus  and  retort  systems 
which  had  been  developed  in  German  works. 
One  of  the  large  operating  companies  was  induced 
to  make  an  installation  of  German  equipment, 
and  after  spending  more  than  £20,000  on  it,  the 
process  proved  entirely  unsuitable  to  American 
conditions,  besides  being  in  some  of  its  principal 
features  scientifically   unsound. 

The  tendency  in  Great  Britain,  on  the  other 
hand,  has  been  almost  entirely  along  the  lines  of 
small  retorts  and  small  capacity,  most  plants 
here  treating  not  more  than  6  to  10  tons  per  day 
in  lA-ton  retorts.  This  tendency  is,  of  course, 
due  mainly  to  the  limited  supply  of  wood  avail- 
able in  any  particular  district,  and  also  to  the 
limited  attention  given  to  the  disposal  of  products,, 
each  producer  being  apparently  satisfied  to  sell 
his  production  in  a  more  or  less  local  market. 
The  first  step  in  the  installation  of  the  large 
retort  plants  was  taken  by  the  Government,  who 
put  down  a  plant  of  the  Continental  type,  to 
deal  with  the  coppice  and  cuttings  from  the 
Forest  of  Dean,  controlled  by  the  Office  of  Woods 
and  Forests.  The  retort  is  of  the  cylindrical 
type,  and  treats  about  10  cords  of  wood  at  a 
charge,  and  is  fitted  with  Meyer's  so-called  "tar 
separator  "  and  the  usual  condensing  system  for 
the  acid  vapours. 

With  the  advent  of  the  war,  the  increasing 
demand  for  the  products  of  wood  distillation  in 
Great  Britain,  coupled  with  the  cessation  of  the 
Continental  supply,  caused  a  considerable  shortage. 
Consequently  new  installations  began  to  appear 
and  old  works  were  enlarged.  One  or  two  idle 
works  were  rebuilt  and  enlarged  to  meet  the 
demands  of  the  moment,  and  the  industry  as  a 
whole  took  a  new  lease  of  life.  Very  naturally 
the  new  installations,  particularly  as  they  were 
mostly  on  a  larger  scale  than  the  average  plant 
heretofore  operated  here,  were  installed  along 
the  lines  of  American  and  Canadian  experience; 
the  smaller  plants,  recognising  the  tendency,  also 
adopted  the  larger  scale  plan  equipment  modified 
to  suit  their  requirements,  so  that  the  present 
condition  of  the  industry  shows  two  distinct 
types  of  retort  equipment.  On  the  one  hand 
there  is  a  considerable  number  of  plants  using  the 
small  retorts,  while  in  the  larger  plants  are  in- 
stalled  the    ultra-modern   type   of   oven   retorts. 


10  T 


LAWRENCE— THE  DISTILLATION'  OF   WOOD. 


[J.n.  15,  191*. 


The  present-day  equipment  in  Great  Britain  is 
bhua  a  result  not  only  of  the  slow  evolution  of  Un- 
original retort  in  this  country  alone,  but  is  also 
the  result  of  the  development  which  has  taken 
place  in  other  countries  in  which  the  industry  is 
and  has  been  a  thriving  one. 

The  retort,  being  the  point  at  which  the  pro- 
ducts are  formed,  is  without  doubt  the  most  vital 
pari,  of  the  equipment.  Unfortunately  the 
development  and  improvements  in  refining  equip- 
ment and  methods  have  progressed  far  in  advance 
of  those  in  connection  with  retorts.  Possibly 
this  has  been  due  to  the  fact  that  the  need  of 
improved  refining  methods  was  so  obvious: 
nevertheless  the  fact  still  remains  that  the  yields 
of  products  from  the  wood  in  the  retorts  to-day 
lack  a  great  deal  of  reaching  the  figures  which 
might  be  expected  from  a  theoretical  considera- 
tion of  the  chemical  composition  and  structure 
of  wood  substance. 

I  am  soon  starting  some  large-scale  tests  along 
certain  lines,  after  having  carried  out  small  - 
scale  experiments  the  results  of  which  indicate 
that  it  is  possible  nearly  to  double  the  output 
from  a  given  weight  of  wood  in  commercial 
plants. 

The  type  of  condenser  attached  to  the  original 
retorts  was  in  nearly  all  cases  a  series  of  large 
straight  copper  pipes,  passing  through  troughs  or 
boxes  and  surrounded  with  water.  No  particular 
method  .of  calculation  or  design  seems  to  have 
been  adopted — each  works  copying  the  original. 
At  various  times  some  operator  would  add  a 
length  of  pipe  and  find  that  he  condensed  more 
products,  after  which  this  lengthened  size  was 
copied  by  the  others.  After  the  introduction  of 
large  retorts  a  more  compact  system  was  necessary, 
and  the  result  was  the  construction  of  the  tubular 
surface  condenser,  in  which  the  vapour  passed 
through  the  tubes  and  was  cooled  by  water  circu- 
lated in  a  wooden  or  iron  shell.  The  small  retort 
plants  later  saw  the  advantages  of  this  condenser, 
and  it  is  now  rapidly  replacing  the  older  pipe 
types  in  this  country. 

The  original  products  sought  in  wood  distilla- 
tion were  the  acetates  and  acetic  acid,  little  or 
no  demand  for  wood  alcohol  existing  for  many 
years.  The  original  refining  equipment,  there- 
fore, consisted  of  a  simple  copper  still  heated  by- 
lire,  with  a  coil  condenser.  The  residting  liquor 
was  either  shipped  as  made,  or  certain  metals  or 
salts  were  dissolved  in  it  to  produce  the  required 
acetates,  which  were  sometimes  evaporated  before 
shipment.  These  acetates,  if  dried,  were  dried 
in  open  pans  over  direct  fire. 

Later,  when  the  demand  for  alcohol  grew,  the 
liquid  that  came  over  first  in  the  distillation  was 
collected  separately  and  redistilled  several  times 
to  obtain  spirit,  great  difficulty  being  met  in 
freeing  the  final  product  from  esters,  acetone, 
etc.,  due  to  the  acid  distillation.  In  more  recent 
years  the  once-distilled  liquid  has  been  neutralised 
and  then  distilled  for  alcohol,  but  even  this 
process  required  four.  five,  and  sometimes  six 
distinct  distillations  in  order  to  obtain  a  refilled 
product.  Until  about  1S95  very  few  plants 
■made  use  of  any  kind  of  rectifying  head  or  column, 
one  or  two  using  a  series  of  water-cooled  or  air- 
cooled  pots  in  the  final  distillation  through  which 
the  vapours  were  passed.  In  every  case,  however. 
the  acetate  liquor  was  boiled  down  in  open  pans. 
and  all  distillation  was  by  direct  fire. 

From  this  time  advancement  became  rapid. 
Column  stills,  first  of  a  crude  type,  came  into  use, 
-.team  heating  coils  were  introduced  for  all  distil- 
ling purposes,  thus  eliminating  many  dangers 
and  reducing  decomposition,  more  efficient 
means  of  testing  the  products  were  adopted,  and 
gradually  the  refinery  came  under  chemical 
control.  At  this  period,  when  by  reason  of  more 
perfect  refining  of  tie-  crude  liquors,  a  better  and 


more    uniform     product    was    obtained,     certain 

!    substances    were    eliminated   from   the    products. 
These    substances    became    known   and    used,    so 

]    that  new  products  began  to  be  recovered,  forming 
an  additional  source  of  revenue  to  the  plant   from 

[  materials  formerly  considered  detrimental  waste. 
After  that  period  we  arrive  at  the  present-day 
procedure,  and  find  the  plants  either  equipped 
or  equipping  themselves  with  apparatus  which 
enables  them  to  make  thorough  separation  of 
any  or  all  components  of  the  crude  liquors  and 
to  produce  these  components  as  refined  products. 
During  the  past  ten  years  the  tendency,  aside 
from  purely  chemical  development,  has  been 
to  alter  the  equipment  in  such  manner  as   would 

<   economise   in   fuel   and  labour   in  order   to   meet 
modern  industrial  conditions. 

The    greatest    scope    for    increasing    efficiency, 
both   chemical   and  mechanical,   naturally  lies  at. 
i    the  door  of  the  larger  works?  and  it.  Ls  in  these 
large  works  that  the  most  improved  equipment 
i    is  found.     The  small  works  of  to-day,  as  of  yester- 
day,  present   inherent   difficulties  in   the   way   of 
efficient    operation,    owing    to    the    bulk    of    raw 
j    material    and    comparatively    small    quantity    of 
J    product.     However,    it   is   pleasing   to    note   that 
i    many    of    the    small    plants    have    realised    that 
their   path   to   efficiency  lies  in  the  line   of   that 
;    type    of    equipment    for    the    production    of    the 
highest-priced    products    with    the     minimum     of 
!    labour   and   fuel.     The   large   plants,    in   replying 
j    to  the  call  for  industrial  efficiency,  show  wonder- 
i    ful  results.     When  a  plant  treats  many  tons  of 
;    wood  per  day,   even  an  increased  production  of 
a  fraction  of  a  gallon  per  ton,  the  saving  of  a 
few  pounds  of  coal  per  ton,  or  the  development 
of  a  new  product,  means  the  addition  of  no  mean 
sum  on  the  right  side  of  the    balance-sheet  of  a 
j    year's     operation.     Present-day     refining     equip- 
ment  has,  in  fine,  to  mention  only  a  few  of  the 
many   points   of   advancement,   added   some  half 
:    dozen  prime  commercial  products  to  the  output, 
'    elevated    the    quality    of    all    the   products   made 
as  compared  with  those  of  a  score  of  years  ago, 
and  at    the  same  time  reduced  the  fuel  require- 
ments in  some  cases  more  than  two-third". 

The  purposes  of  the  refinery  are  roughly,  first . 
to  separate  easily  volatile  substances  from  the 
I  tarry  matter  in  solution,  second,  to  separate  the 
acids  from  the  alcohols  and  oils,  and  finally  to 
eliminate  the  water  from  all.  When  it  is  remem- 
bered that  the  crude  liquor  as  supplied  to  the 
refinery  is  about  80  %  water,  it  is  obvious  that 
the  principal  requirement  is  economical  evapora- 
tion, A  multiplicity  of  secondary  or  subsidiary 
actions  must  also  take  place,  and  modern  design 
of  apparatus  lias  combined  many  of  these  sub- 
sidiary steps  and  eliminated  others,  using  the  heat 
developed  in  one  distillation  as  a  source  of  heat 
for  a  subsequent  step,  and  making  use  of  gravily 
where  possible,  so  that  now  the  entire  process  of 
refining  is  made  continuous  wherever  possible, 
and  the  liquors  receive  the  minimum  number  of 
distinct  "  handlings  "  before  being  finished.  With 
every  separate  distillation,  agitation,  or  "handling  " 
of  the  liquid  some  small  amount  of  the  product 
is  liable  to  be  lost  or  destroyed,  the  quantit  y 
varying  with  the  type  of  equipment.  To  indicate 
the  high  degree  of  perfection  of  the  latest  equip- 
ment, I  have  operating  records  which  show  a 
daily  production  efficiency  of  98 — 99£%  of  the 
theoretical.  Another  and  a.  very  marked  instance 
of  the  effect  of  installing  efficient  equipment  was 
the  recent  reconstruction  of  a  refinery.  This 
refinery  dealt  with  approximately  3000  gallons 
per  day.  Substituting  one  continuous  type  of 
refining  still  with  preheater  for  the  old  3-s(ill 
periodic  system,  and  a  triple-effect  evaporator 
instead  of  open  pans  for  acetate  liquor,  produced 
a  more  reliable  product   and  reduced  the  steam 
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consumption  from  38,200  lb.  t>>  10,700  lb.  for  this 
particular  department. 

I'll.-  yields  ol  what  I  will  call  prime  products, 
vi/.,  charcoal,  80%  acetate  of  lime,  95%  refined 
wixiii  naphtha  (including  esters  and  ketones), 
nut  iii y  i  i.  present  a  fruitful  Held  ol  research, 
.tinl  nave  been  the  basis  of  a  great  many  experi- 
ments. Unfortunately  commercial  yields  obtained 
bun  different  countries  <>r  even  different  plants 
Ii.hvi'  such  widely  different  bases  of  computation 
that  they  cannot  !"•  used  few  comparative  pur- 
poses, fields  per  cord  or  "  Yields  per  ton  of 
wood  as  charged  "  mean  nothing  whatever,  as  a 
■  i>nl  may  be  anything  from  til  cub.  ft.  stacked  to 
266  cub.  ft ..  depending  on  the  country  and  district 
referred  to,  and  cords  of  wood  of  128  cub.  ft.  may 
vary  in  actual  weight  more  than  100%  and  still 
contain  \.i\  nearly  the  same  weight  of  water-free 
wood.  1  have  carefully  correlated  in  Table  II. 
seme  records  of  >•  i>-!<ts  obtained  in  various  plants 

which  hav me  under  my  experience,  and  in 

addition  hav.-  tabulated  yields  obtained  in 
American  practit  e,  and  in  experimental  operations 
is  collected  personally  and  l>y  other  investigators. 
In  each  case  the  actual  yields  of  commercial  pro- 
ducts have  been  calculated  to  production  per  ton 
■J'iin  lb.)  of  water-fi wood  carbonised. 


wood  in  mechanical  retorts  lies,  as  has  been 
mentioned,  in  the  production  of  gas  at  the  expense 
of  products,  as  well  as  in  the  fact  that  the  chipping* 
are  usually  in  a  eery  dry  condition, 

While  on  the  Bubjeci  of  yields  ii  is  necessarj 
to  point  out  si  nte  "i  the  factors  that  have  a  strong 
influence  <>n  the  yields  obtained  in  practice.  The 
first  point  that  naturally  arises  is  that  of  species. 
All  hardwoods  do  not  give  exactly  similar  yields  ol 
products,  although  taken  weight  for  weight  there 
are  not  many  striking  differences.  The  principal 
differences  make  i  hemsel\  ,-s  ,-\  ident  in  t  be  alcohol 
and  tar  yields,  which  may  be  considered  to  be  due 
in  the  composition  of  the  wood  itself. 

The  following  results  are  based  on  small  scale 
experiments  only,  but  all  were  carried  out  under 
similar  conditions,  so  that  they  are  comparable. 

The  methods  of  determining  the  various  pro- 
ducts were  as  follows  : 

Acetic  acid.  The  crude  liquor  was  'list  illed  until 
the  residue  in  the  flask  became  heavy,  followed  by 
steam  distillation  until  the  resultant  distillate 
tested  only  l%  arid  on  titration  of  ■">  c,-.  The 
whole  was  well  mixed  and  .">  c.c.  taken  for  titration 

With    V    -2   XaOH. 

Wood  alcohol.  The  above  distillate  was  frac- 
tionated three  times  over  lime  and  the  sp.  gr.  of 


Table  II. 


•  Includes  all  low-boiling  ketones,  esters,  sad  aldehydes  as  usually  found  iu  this  95%  commercial  product 

t   Huwkv  ami   Palmer.  I'ror.  Stli  Int.  <\ihk.  App.  Ohem.,  1912,  Vol.  6,  y.  138;  this  J.,  1912,  $65 


t  The  srluM  production  tests  84— J 
§  The  actual  production  tests  75 — 78 


acetate. 

acetate. 


Uvea    this   tabulation    should    not    ho    taken   as 
indicating    the    comparative    overall    efficiencies 

of  the  several  typi-s  of  plants,  owing  to  the  varia- 
tion in  moisture  content,  size  of  wood,  and 
aperies  used  in  the  average  mad-rials  of  the 
several  countries  and  plants.  Broadly  considered, 
however,  these  figures  serve  to  bear  out  my 
remarks  on  the  effect  of  control  of  reaction  and 
the  size  and  condition  of  wood.  The  reasons  for 
the  marked  difference  in  fuel  consumption  per  ton 
of  actual  dry  wood  carbonised  in  British  practice 
as  eonvparod  with  American,  may  be  found  in  the 
fact  that  the  average  moisture  content  of  wood 
in  Great  Britain  is  nearly  double  that  of  average 
American  wood,  and  also  in  the  fact  that  a  cord 
of  British  wood  as  charged  is  made  up  of  pieces 
of  smaller  diameter,  so  that  the  weight  per  cord 
as  charged  is  only  about  I  J  tons  as  against  nearly 
2  tons.  Under  the  practical  conditions  of  dis- 
tillation, there  is  a  large  amount  of  excess  heat 
supplied  to  a  retort,  consequently  in  distilling  two 

charges  of  dry  w I   in  equal   sized   retorts,  one 

occupying  considerably  less  hulk  than  the  other, 
and  of  consequent  different  weights,  only  slightly 
different  amounts  of  coal  will  be  used,  the  excess 
being  necessary  for  heating  the  brickwork,  radia- 
tion losses,  etc.  It  will  readily  be  understood. 
therefore,  why  in  plants  which  are  favoured  with 
heavy,  dry  wood,  the  fuel  requirement  per  ton 
of  dry  wood  carbonised  is  less  than  in  similar 
plants  where  more  bulky  wood  is  used.  The 
reason  for  the  low  fuel  consumption  per  ton.  of 


the  filial  distillate  determined  on  a  Westphal 
balance  and  calculated  to  methyl  alcohol. 

Tar.  The  residue  from  the  first  distillation  of 
crude  liquor  was  weighed.  Several  tests  of  this  tar 
indicated  that  it  .ontained  about  0-5%  acetic  acid, 
but  this  quantity  was  neglected  in  the  calculation 
of  acid  produced. 

The  figures  in  Table  III  indicate  broadly  that  the 
best  wood  for  producing  acetate  of  lime  is  the  birch, 
which  yields  about  20%  more  than  the  average 
of  the  six  species.  <>n  the  other  hand,  for  the 
best  production  of  alcohol,  we  must  turn  to  tha 
maple,  which  is  again  some  20%  better  than  the 
average. 

Another  factor  which,  iu  commercial  operation, 
particularly,  may  have  an  important  bearing  on 
the  yields,  is  the  moisture  content  of  the  wood. 
The  mere  fact  that  water  is  present  in  the  wood 
does  not  of  itself  necessarily  reduce  the  yield 
per  ton  of  dry  wood  present.  If  a  wet  charge  be 
heated  carefully,  and  due  precautions  taken 
that  the  drying  operation  is  complete  before 
decomposition  begins,  thru  no  serious  loss.* 
need  result,  if.  on  the  other  hand,  the  charge 
is  fired  carelessly  and  the  exothermic  point  reached 

before    the     moisture     is    eliminated,    a     condition 

exists  which  offers  a  very  favourable  opportunity 

for    the    setting    up    of    side    reactions.      In    Other 

words,  there  is  a  high  temperature,  possibly  slight 

pressure,     and     products     in     theft     nascent     state 

in  the  presence  of  steam.      The  decomposing  effei  I 

of    steam   on    many    nascent    substances    is    well 
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Table  III. 


Species. 

Charcoal. 

Acetic  acid. 

Wood  alcohol. 

Tar. 

Remarks. 

Oak  (English)    

,o 

36-1 

35  0 

36-8 
38-4 
391 
37-5 

38-8 

% 
5-40 

512 

4-92 

5-22 
6-48 
5-68 

2-47 

5-47 

0/ 

o 

1-58 

1-33 

202 
1-95 
1-45 
1-59 

101 

1-65 

% 
147 

6-3 

12-6 

9-9 

10-4 

12-8 

20-2 

Air-dry  samples    2-in.  dia.,  without 

bark. 
Air-dry  samples    2-in.  dia.,  without 

bark. 
)  Selected  from  Hawley  and  Palmer's 
r   figures  for  wood  without  bark.* 

Birch    

Air-dry   sample    2-in.    dia.,    without 

bark. 
Air-dry    sample    2-in.   dia.,    without 

bark. 

Soft  pine  (white  wood)    .... 



/ 


*  Hawley  and 
known,  although  superheated  steam  is  not  quite 
so  active  under  all  conditions  as  saturated  steam. 
However,  that  saturated  steam  is  present  must 
be  admitted,  as  the  moisture  at  the  instant  it  is 
formed  into  steam  in  the  wood  is  saturated, 
before  it  can  become  superheated.  This  theory  I 
have  never  specifically  proved  by  experiment, 
but  it  is  the  result  of  observation  in  commercial 
experience.  In  distilling  wet  wood  I  have  many 
times  noticed  that  if  the  exothermic  point  is  reached 
too  quickly,  a  greatly  increased  amount  of  gas 
extending  over  a  much  longer  period  is  generated, 
with  a  correspondingly  decreased  flow  of  liquor. 
If,  on  the  other  hand,  the  moisture  is  eliminated 
before  the  reaction  takes  place,  the  decomposition 
may  be  easily  regulated  and  the  gas  production 
proceeds  normally. 

It  is  in  this  connection  that 
British  operating  conditions  are 
more  difficult  than  American, 
as  well  as  in  the  fact  that  the 
majority  of  wood  used  in  this 
country  is  smaller  in  diameter 
than  the  average  American  cord- 
wood,  and  consequently  more 
difficult  to  control  during  decom-  "3 
position.  ;g 

Another  factor  which  has  a  £ 
very  considerable  bearing  on  the  g2 
fluctuation  in  the  yields  is  the  £ 
variation  in  heating,  and  to  a  £ 
lesser  extent  the  actual  tempera-  *■  , 
ture  itself.  The  attaining  of  high 
temperatures  during  a  distilla- 
tion does  not  necessarily  mean 
that  extremely  low  yields  will 
result,  although  in  those  indus- 
trial plants  where  the  attain- 
ing of  high  temperatures  is  a  common  practice 
it  has  been  noticed  that  the  yields  have  been 
rather  lower  than  the  average."  The  reason  for 
this  is  that  where  excessive  temperatures  are 
the  rule,  there  is  little  attempt  made  to  control 
the  period  at  which  high  temperatures  occur, 
and  this  time  factor  is  most  important  in  con- 
nection with  temperature.  For  instance,  a  retort 
charge  may  be  fired  so  slowly  during  the  first 
portion  of  the  distillation  (that  is,  during  the  time 
when  water  is  being  driven  off)  that  in  order  to 
complete  the  charge  in  the  24-hour  cycle,  it  is 
necessary  to  rush  the  last  portion.  This  entails 
excessive  firing  during  the  exothermic  reaction 
and  after  it,  which,  of  course,  means  decom- 
position or  "  cracking  "  of  a  portion  of  the  vapours 
as  formed.  Another  charge,  uncontrolled,  may 
be  fired  too  heavily  at  the  start  and  reach  the 
exothermic  point  before  the  operator  is  aware 
of  the  fact.  The  heavy  fire  causes  the  decom- 
position to  proceed  too  violently,  and  again 
overheating  results,  with  consequent  decom- 
position of  products.  On  the  other  hand,  if  a 
charge  be  fired  carefully  at  the  point  of  reaction, 
and  for  some  time  afterwards,  permitting  only  a 
gradual   rise   of   temperature   at    the   exothermic 
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point,  it  may  be  "  finished  "  to  a  very  high  tem- 
perature without  undue  decomposition  because 
the  "  spontaneous  "  decomposing  point  is  passed 
and  the  balance  of  the  reaction  may  be  termed 
endothermic.  The  proper  method  of  heating  may 
be  quite  accurately  plotted.  A  sample  time  and 
temperature  curve  (fig.  1)  for  normal  distillation, 
is  shown  herewith  (curve  a)  and  alongside  it  is 
plotted  a  sample  "  uncontrolled  "  run  (curve  b). 
A  comparison  of  these  curves  will  illustrate  clearly 
the  above  remarks.  The  uncontrolled  curve,  b, 
indicates  a  continual  firing,  with  consequent 
rapid  rise  to  the  exothermic  point,  but  instead  of 
reducing  the  external  heat  at  this  point  the  tem- 
perature continues  to  a  marked  maximum  and 
declines  rapidly,  indicating  that  the  reaction  has 
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taken  place  in  a  minimum  time  and  with  conse- 
quent increased  intensity.  In  the  charge  which 
was  fired  carefully  (curve  A),  on  the  other  hand* 
the  exothermic  point  was  anticipated  by  easing 
off  the  fire,  and  the  reaction  spread  over  several 
hours  at  a  minimum  temperature.  When  the 
reaction  had  practically  ceased,  one  or  two  hours' 
additional  hard  firing  completed  the  distillation, 
and  finished  the  charcoal  to  hard  and  lustrous 
black.  Of  two  similar  charges  of  wood  dis- 
tilled, as  indicated  in  the  respective  curves,  the 
"  controlled  "  distillation  produced  1580  gallons 
of  crude  liquor,  equivalent  to  17851b.  of  80% 
acetate  of  lime,  while  the  "  uncontrolled  "  charge 
produced  1300  gallons  of  liquor,  equivalent  to 
14291b.  of  SO  %  acetate  of  lime.  Another  curious 
occurrence  noticed  in  connection  with  high  tem- 
perature during  exothermic  reaction,  is  that  the 
content  of  ketones  in  the  spirit  is  considerably 
increased.  This  might  naturally  be  expected 
owing  to  the  decomposition  of  acetic  acid.  The 
so-called  "  acetone  "  content  (ketones  deter- 
mined by  the  iodoform  test)  of  the  first  runnings- 
from  the  rectifying  stills  has  been  varied  from  as 
low  as  17%  to"  as  high  as  23-5%  by  variation  of 
the  heating  of  the  retorts. 
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Operating  methods  and  equipment. 
With  regard  to  the  retorts,  the  mechanical  type 

is    operated    at    a    disadvantage    due,  to    tin-    fact 

that  ill  the  stepe  of  removing  moisture,  decom- 
position, etc.,  arc  taking  place  simultaneously 
and  continually.  There  is  certainly,  however, 
some  fixed  temperature  or  condition  in  the  retort 
at  which  it  is  most  advantageous  to  work  in 
order  to  obtain  the  largest  yields  of  both  acid  and 
alcohol.  What  this  condition  or  temperature  is 
1  am  unalile  from  experience  to  say,  But  from  a 
theoretical  standpoint  it  would  seem  advan- 
tageous to  have  the  operation  in  two  distinct 
and  separate  stages,  each  stage  being  conducted 
in  a  separate  retort  or  portion  of  retort,  with 
separate  means  of  tiring  and  control.  The  practical 
objections  to  such  a  method  may  be  overwhelm- 
ing, but  the  idea  is  advanced  as  a  suggestion  for 
future  experiments. 

The    cordwood    retort  is  not  only  very  easily 
operated,   but  produces  its  own  indicator  in  the 
liquor,  which  tells    plainly  every  change  wliich  is 
taking    place    in    the    interior.     Although    many 
retorts  are  fitted  with  pyrometers  for  the  guidance 
of   the   operators,   after   a  few   months   the   men 
become    expert   at    reading   the 
liquor  colours,  and  can  actually 
anticipate  the    reactions  as  ac- 
curately as  with  the  pyrometers. 
The  recording  pyrometer  is  to  he 
preferred   to   other    types,   as  a 
permanent   record  is  automatic- 
ally    made    which     cannot    be 
evaded,   whereas  workmen  have 
been  known  to  disregard  liquor 
changes  with  results  detrimental 
to  the  plant  as  well  as  process. 

The  operation  of  retorts  is  or 
may  be  governed  largely  by  the 
condensers  for  the  vapours  at- 
tached to  them.  Condensers  may 
be  built  of  maximum  or  minimum 
rapacity  for  a  retort.  I  think  it 
a  distinct  advantage  from  the 
operating  point  of  view  to  have 
them  of  minimiun  size.  A  conden-  ' — 

ser  made  of  maximum  capacity 
for  a  given  retort  is  made  in 
reality  large  enough  to  care 
for  the  greatest  volume  of  vapours  that  such  a 
retort  may  ever  produce.  This  means,  in  other 
words,  that  no  matter  how  careless  the  operators 
may  be,  no  matter  how  much  overheating  occurs, 
with  consequent  decomposition  and  excess  gas 
formation,  there  will  never  be  a  "  blow  "  of  gas, 
that  is,  the  condensers  will  account  for  it  all,  | 
and  no  external  evidence  will  be  available  to  call 
the  attention  of  the  man  in  charge  to  what  is  : 
going  on  in  the  retort.  If,  on  the  other  hand, 
the  condenser  be  of  minimum  size,  that  is,  large  I 
enough  thoroughly  to  condense  and  cool  all  the 
condensable  products  from  the  retort  under  most 
efficient  conditions  of  working,  then,  if  through 
carelessness  or  for  whatever  reason,  excessive 
gas  is  formed,  it  will  immediately  become  notice- 
able to  anyone  in  the  factory,  and  can  be  cor- 
rected within  half  an  hour  or  so.     Instead  of  per- 


mitting   careless    or    Inefficient    operation,    the 

minimum  sized  condenser  makes  it  imperative  that 
the  retort  be  carcfulh   attended. 

A  certain  amount'  of  the  reduction  of  yields 
from  what  may  be  called  the  "theoretical"  is 
undoubtedly    due    t<>    decomposition   of   vapours 

where  they'  are  in  contact  with  the  retort  itself 
and  the  hot  wood,  in  their  passage  to  the  condenser. 
To  obviate  this  in  some  degree,  retorts  have  been 
fitted  with  two,  three,  and  sometimes  four  con- 
densers attached  at  various  points.  This  lessens 
the  length  of  travel  for  the  average  particle  of 
vapour  from  its  point  of  formation  to  the  outlet, 
and  certainly  increase  in  yields  has  followed  the 
adoption  of  this  practice.  The  question  is  princi- 
pally one  of  economics,  or,  in  other  words,  does 
the  increase  in  elliciency  pay  for  the  increased 
capital  expenditure  and  attendant  multiplication 
of  cleaning  troubles?  Our  experience  tends  to 
the  opinion  that  the  most  economical  installation 
in  the  nominal  12-ton  capacity  retort  embodies 
two  condensers.  One  difficulty  which  has  become 
evident  occasionally  in  retorts  fitted  with  two 
condensers  is  that  of  persuading  the  vapours  to 
pass  to  both  of  the  condensers  in  approximately 
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equal  amounts.  There  have  been  times  when, 
without  any  apparent  reason,  the  entire  volume 
of  vapours  from  a  retort  has  passed  through  one 
of  the  condensers  while  no  condensate  has  been 
obtained  from  the  other  one.  With  no  alteration 
or  cleaning,  the  next  charge  behaved  normally, 
the  condensers  taking  approximately  equal  por- 
tions of  vapour. 

The  purpose  of  the  condenser  equipment  is 
to  condense  the  vapours  to  liquids,  and  to  cool 
these  liquids  to  as  low  a  temperature  as  possible. 
The  presence  of  volatile  products  renders  it 
vital  to  successful  recovery  that  the  liquor  be 
cooled  as  nearly  as  possible  to  atmospheric  tem- 
perature. It  is  during  the  time  of  the  exothermic 
reaction,  with  its  consequent  heavy  flow  of  liquor 
and  non-condensable  gas,  that  the  concentration 
of  the  acid,   alcohol,  and  oils    in    the    liquor    is 
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highest,  so  that  any  increase  in  liquor  tempera- 
ture at  this  point  gives  full  opportunity  for  the 
greatest  loss  of  product. 

Table  IV,  indicates  the  total  loss  of  acetic 
acid  and  alcohol  that  takes  place  where  the  gas 
is  not  passed  through  a  scrubber  after  leaving 
the  condensers,  if  the  liquor  tempera!  lire  is  allowed 
to  reach  the  respective  figures. 

In  addition  I  have  appended  to  the  table  the 
proportion  of  the  products  (acid  and  alcohol) 
recovered  by  scrubbing  the  non-condensable 
gases  after  leaving  the  condenser  at  these  teinpera- 
t  tires. 

Fig.  3  shows  the  percentage  losses  of  alco- 
hol (a)  and  acetic  acid  (B)  plotted  against  the 
temperatures  of  liquor.  It  will  be  noticed  that 
the  loss  of  alcohol  does  not  increase  directly  with 
the  increase  in  temperature,  so  that  the  curve  A  is  a 
very  unusual  one.  There  appears  to  be  a  period 
between  38°  and  55c  ('.,  after  a  rapid  initial  loss 
of  about  40  %,  at  which  the  percentage  loss 
remains  fairly  stationary :  then  as  the  boiling 
point  of  the  alcohol  is  approached  the  percentage 
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less  rapidly  approaches  100.  It  is  possible  that 
the  acid  curve  proceeds  in  the  same  manner,  but 
owing  to  the  practical  difficulties  encountered  in 
operation  of  commercial  units  the  temperature 
could  not  be  permitted  to  reach  more  than  60  °C. 
It  will  be  seen  that  suitable  scrubbing  arrange- 
ments are  almost  a  sine  qud  non  in  connection 
with  condensing  equipment,  as  even  with  exces- 
sive liquor  temperatures  a  considerable  quantity 
of  product  is  recovered  that  would  otherwise  be 
used  as  fuel.  Since  between  00  and  80%  of  the 
total  production  of  acetic  acid  and  alcohol  is 
produced  during  the  exothermic  reaction,  the 
importance  of  low  temperature  of  condensate  and 
auxiliary  scrubbing  apparatus  is  apparent. 

The  products  of  carbonisation  must  be  con- 
densed from  a  temperature  somewhere  about 
350°  C,  or  higher,  to  atmospheric  temperature 
to  obtain  crude  liquor.  As  the  subsequent 
i .lining  involves  distillation,  evaporation,  etc., 
it  has  been  the  aim  of  manyT  designers  and  investi- 
gators to  eliminate  the  first  condensation,  and 
utilise  the  heat  present  at  this  stage  to  perform 
certain  of  these  secondary  operations.  On  stand- 
ing, a  large  portion  of  the  heavy  tars  separates 
out  from  the  crude  liquor,  leaving  a  supernatant 
layer  of  acid  and  alcohol  in  water.  This  watery 
layer,  being  acid,  naturally  carries  a  certain 
amount  of  tarry  matter  in  solution.  In  order 
to  produce  a  grey  acetate  of  lime  and  a  colourless 


wood  alcohol,  it  is  essential  that  this  dissolved 
tarry  matter  be  eliminated.  This  has  usually 
been  effected  by  simple  distillation,  the  water, 
acid,  and  alcohol  passing  over  as  vapour  and  the 
tar  remaining  as  residue.  The  principal  systems 
for  eliminating  this  distillation  of  liquor  were 
developed  in  Germany  and  are  known  as  Meyer"* 
and  Jorgensen's  systems  respectively.  Both 
operate  along  similar  lines,  and  both  have  met 
with  a  certain  amount  of  commercial  success. 
However  they  are  both  basically  wrong  in  concep- 
tion, and  have  met  with  practically  no  success 
in  operation  outside  of  the  Central  Empires.  The 
system  is  based  on  the  idea  that  by  requiring  the 
hot  vapours  as  they  leave  the  retort  to  bubble 
through  several  layers  of  hot  tars,  the  tarry 
matter  will  be  collected  and  the  resultant  vapours, 
after  condensing,  will  be  watery  distillate  of  acid 
and  alcohol  freed  from  the  dissolved  tarry  sub- 
stances. Viewed  superficially  this  would  appear 
quite  a  satisfactory  arrangement,  and  it  must 
be  admitted  that  in  practice  some  such  actual 
result  is  obtained,  that  is.  the  tar  is  separated 
and  the  distillate  is  condensed  in  such  condition 
that  grey  acetate  of  lime  can  be  produced' from 
it  without  further  distillation  of  the  acid.  When 
that  is  said,  then  all  is  said  for  the  process,  for  it 
is  impossible  to  produce  colourless  alcohol  from 
the  liquor  by  the  usual  methods,  and  in  addition 
the  oils  and  resinous  matter  present  cause  an 
excessive  amount  of  lime  sludge  to  be  formed 
after  neutralising. 

Where  the  id^a  is  fundamentally  erroneous  is 
in  the  fact  that  by  causing  the  hot  gases  to  bubble 
through  hot,  liquid  tarry  matter,  every  oppor- 
tunity is  provided  for  the  interaction  of  the 
substances  present,  with  the  consequent  formation 
of  condensation  products,  such  as  phenol-aldehyde 
resins,  acetyl  compounds,  and  methyl-phenol 
compounds.  These  formations  naturally  usult 
in  decreased  yields  of  prime  products,  which  is 
in  itself  to  be  deplored.  Then.  too.  the  intro- 
duction of  the  necessary  apparatus  causes  a  back 
pressure  to  be  put  on  the  retort,  and  an  exhaust 
fan  is  necessary.  Tliis  in  turn  tends  to  increase 
the  speed  of  travel  of  the  gases,  with  increased 
entrainment  losses.  The  most  promising  process 
lies  along  the  lines  of  fractional  or  even  differential 
condensation  of  the  heavier  substances.  The 
result  of  experiments  on  this  line  has  been  the 
production  of  a  system  of  separation  which  shows 
every  promise  of  meeting  1he  requirements  of 
present-day  operation,  without  the  difficulties 
present  in  the  above-mentioned  system.  In  this 
new  system,  which  is  being  protected  by  the 
necessary  patent,  the  vapours  are  passed  through 
a  two-stage  cooler  in  which  the  heavy  tars  are 
condensed  differentially  and  removed  immediately 
from  contact  with  the  gases.  The  remaining 
vapours,  consisting  of  water,  acid,  alcohols,  and 
some  light  tar  oils,  then  pass  to  a  tinal  separator 
in  the  form  of  a  rectifying  column,  in  which  the- 
tar  oils  by  reason  of  their  higher  boiling  points 
are  eliminated  at  temperatures  just  above  the 
boiling  point  of  water,  the  final  condensate  being 
a  clear  liquor  slightly  tinged  with  yellow,  which 
differs  in  practically  no  respect  from  the  white 
acid  obtained  by  ordinary  distillation  of  the  crude 
liquors.  It  is  quite  possible  to  make  use  of  the 
remaining  heat  of  the  vapours  before  condensing 
to  separate  the  alcohols,  but  we  have  not  found 
this  to  be  profitable  on  a  small  s>  ale,  in  view  of 
the  highly  efficient  rectifying  plant  available  under 
present  conditions. 

The  detailed  consideration  of  refinery  practice 
and  equipment  for  producing  the  prime  products 
as  well  as  the  derived  and  secondary  products 
must  be  left  to  another  paper. 

Great  Britain's  pre-war  requirements  of  wood 
distillation  products  have  been  summarised,  and 
mention  made  of  the  impossibility  of  increasing 
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the  native  industry  sufficiently  to  account  foi  the 
mmwi  quantities.  The  magnitude  oi  any 
mtui-f  development  depends  on  the  degree  oi 
acceptance  by  the  Government  ox  by  private 
I'wn.rs  of  a  suitable  and  complete  scheme  of 
afforestation  and  forestrj  control.  Whenever 
tin-  la»s  nf  scientific  forestry  nave  been  allowed 
to  control  timber  lands,  such  lands  have  become 
a  source  "t  profit  t<>  the  State  or  the  owneri 
directh  as  u.  II  as  indirectly. 

Possibh  i  he  Tiiost  Berious  difficulty  to  be  met,  as 
has  been  the  experience  of  most  other  countries,  will 
be  tin-  suitable  and  profitable  disposal  <■!  the 
charcoal.  Every  effort  should  be  mack  by  the 
associated  producers  to  develop  new  markets  or 
uses  for  tliis  material. 

'Tin-  inauguration  of  a  scheme  ol  forestry  on  a. 
national  scale  requires  time,  so  that,  to  satisfy 
immediate    requirements,    the    timber    resources 

of  tin-  Colonies  mast    he  called  into  use.      In  this 

respecl  the  Empire  resources  may  be  said  to  hi' 
inexhaustible.  Canada  already  has  her  industry 
established.  South  Africa  has  available  an  un- 
measured quantity  of  wattle  wood  (mimosa),  of 
which  s  great  amount-  is  at.  present  waste  material 
from  tannin  extract  factories,  lor  the  hark  only 
is  used  for  this  purpose,  the  wood  being  left  or 
burned.  Australia,  with  her  present  timber 
industry,  has  available  enormous  quantities  of 
lumber  and  sawmill  waste  suitable  for  distillation. 
Here,  also,  the  demand  for  wood  oils,  for  dotation 
of  sine  and  other  ores,  brings  an  active  market,  at 
the  distillers'  door.  India,  the  Federated  Malay 
States,  Borneo,  etc.,  all  have  unlimited  quantities 
of   wood,   and  have   markets   locally    for   many   of 

the  products,  such  as  charcoal,  acetic  acid  for 
rubber  coagulation,  tars  for  disinfectants,  etc 
Japan  extends  an  open  market  for  the  various 
products  in  which  these  Colonies  and  countries 
would  have  a  threat  shipping  advantage.     It  may 

he  BSid,  therefore,  that  the  Colonies  offer  an 
i  xceptional  field  for  the  immediate  development 
of  the  industry,  and  as  only  very  (rude  labour 
is  necessary  for  most  of  the  departments,  Colonial 
conditions  present  distinct  advantages  for  success- 
ful commercial  operation.  We  may  look,  there- 
fore, to  these  countries  supplying  our  markets  in 
the  mar  future  with  the  5(1%  production  that 
previously  came  from  Germany  and  Austria. 

Discussion. 

Mr.  W.  I).  V   Host  said   that,   with  reference  to 

the  yields  obtained  in  mechanical  retort  plants. 
the  figures  presented  did  not  agree  with  those 
given  ly  Haig  (this  Journal,  1890,  1120). 
With  regard  to  the  differences  in  products  from 

pine  woods  and  hardwoods,  he  pointed  out  that 
in  the  former  the  oils  and  resins  were  present  in 
the  WOOd  and  were  merely  driven  oil'  by  the  heat. 

while  in  the  latter  the  products  were  formed  from 
i  In-  decomposition  of  the  wood  substance  itself. 
Prior  lo  the  war.  some  ^(100  tons  of  charcoal 
had  been  imported  annually,  hut  now  the  home 
production  had  heen  increased  by  about    15.000 

tons,  so  that  the  post-war  disposal  of  this  excess 
would  he  a  serious  matter. 

Professor  T.  Quay  enquired  as  to  the  point  at 

which  tin-  vapour  temperatures  of  the  retorts  were 

taken.  ar\d  pointed  out  that  the  apparent  tempera- 
ture might  be  higher  or  lower  than  the  actual 
temperature,  due  to  radiation  from  the  brickwork, 
ete.j  which  raised  the  quest  ion  as  to  whether  275CC, 

was    the    actual     temperature     of     exothermic 

decomposition.  He  enquired  if  it  were  not  prac- 
ticable to  use  several  retort  outlets,  connecting 
them  to  one  condenser,  thus  overcoming  the 
tendency  for  the  gases  to  travel  unequally  to 
the  two. 

The  Chairman  enquired  as  to  the  effect  of 
injecting  steam  in  wood  distillation. 

Mr.  Lawrence,   in  reply,    said    that   the  figures 


given  for  yields  covered  several  types  of  mechani- 
cal plants,  not   the  worst    nor  tin-    lust    being  faki  D 

[or  the  comparative  purpose.  The  temperatures  we* 
in  nearly  ail  cases  takes  in  the  vapour  outlet  from 
tin-  retort,  before  the  gases  reached  the  condenser. 

The    vapour    outlet    was    very    short,    but     as    the 

distillation  was  carried  out  at  a  comparatively  low 
temperature  tin-  brickwork  should  not  materially 
affect  the  leadings,  as  tin-  pyrometer  couple  wae 
entirely  immersed  in  the  flowing  gas.  The  tern 
perature  inside  the  retort  itself  was  probablj 
higher  than  that  shown  by  taking  the  temperaturi 

Of  the  vapours  at  the  outlet,  but  knowing  t  h< 
indications  of  the  exothermic  point,  as  shown  in 
the    colour    of   liquor,   any   arbitrary    temper.it  un 

curve  would  serve  the  purpose  of  control.  The 
temperature  of  the  Hue  gases  at  the  chimney  was 

usually  about    KMI'  C.   higher  than  the  retort    gas 

temperatures.    The   exothermic    point,    275'    c 

hail     been    determined    experimentally    by    many 

investigators,    notably    l*.     Klason    and    others. 

The  reason  for  not  connecting  several  outlets  to 
one  condenser  was  the  trouble  experienced  in 
choking  of  pipes  when  exposed  to  the  air  for  any 
distance  before  reaching  the  condenser.  lie  had 
seen  a  30 -in,  bore  pipe  Completely  choked  in  a 
very  few  weeks  where  it   was  only  about   8  ft.  long 

between  retort  and  condenser.     The  use  of  steam 

in  the  retorts  during  wood  distillation  had  been 
tried  with  a  view  to  clearing  the  gases  out   more 

rapidly,  but  the  result  had  been  adverse,  due  to 
decomposition  and  to  the  dilution  of  the  liquors 

Probably  the  increased  yields  when  steam  was 
used    with    coal,    were    attributable    to    the    high 

temperature  at  which  the  distillation  was  carried 

out.  In  wood  distillation  tin-  products  win 
nearly  all  soluble  in  water  and  the  water  must  hi 
evaporated.  That  was  not  so  much  the  case  in 
coal   distillation   products. 


Newcastle  Section. 


Meeting  held  at  Newcastle  on  Wednesday.  December 
12lh,   1917. 


MR.    H.    PEILE    IN    T1IK    CHAIR. 


THE  MELTING  POINT  OF  COAL  ASH. 

BY    3.    T.    DU.VN.    ll.se. 

In  1913  it  became  necessary  to  ascertain  the 
milting  points  of  the  ash  of  a  number  of  samples 
of  coal  for  certain  industrial  purposes.  There 
proved  to  be  so  much  variation  amongst  them 
that  it  was  decided  to  investigate  the  matter 
further.  The  ashes  were  accordingly  analysed,  and 
gave  the  figures  tabulated  on  page  16t.  columns 
2  to  17.  As  a  matter  of  interest,  the  figures  in 
columns  1  and  IS  have  been  added.  The  ashes 
are  arranged  in  ascending  order  of  melting  point, 
and  the  letters,  N,  I>,  S,  indicate  respectively 
Northumberland,  Durham,  and  West  of  Scotland 
coals.  The  temperatures  were  taken  by  a  thermo- 
electric  pyrometer  and  also  by  Seger  rones,  but 
are  not  to  be  regarded  as  accurate  within  10'  oi 
20°  C.  Alkali  was  taken  by  difference,  except 
where  marked  "  d.,"  in  which  cases  it  was  deter- 
mined. 

Further  work  on  these  lias  been  stopped  by  the 
pressure  of  more  urgent  professional  work,  and 
the  analytical  figures  are  now  presented  as  a 
matter  of  interest.  Half  a  century  ago,  Richters 
made  a  very  elaborate  and  interesting  pioneer 
investigation  of  refractory  materials  (fireclays). 
and  inquired  into  the  conditions  under  which 
their  melting  points  varied.  He  arrived,  em- 
pirically, at  results  some  of  which  are  now  known 
to  be  typical  of  the  general  behaviour  of  mixtures 
of  more  or  less  fusible  substances.  He  found  that, 
if  alumina  and  silica  were  melted  together,    tin- 
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[Jan.  15,  1918. 


melting  point  of  the  mixture  became  lower  on 
passing  from  pure  silica  to  more  and  more  alumina 
and  then  rose  again  until  it  reached  the  point  of 
pure  alumina.  He  further  examined  the  effects 
of  different  weights  of  different  basic  oxides  and 
came  to  the  conclusion  that  the  effect  produced 
upon  the  melting  point  was  determined  by  the 
quantity  of  the  basic  oxide  which  was  a,dded  and 
its  molecular  weight,  so  that,  if  one  adds  to  a  given 


Discussion. 
Prof.  Henry  Louis  suggested  that  a  good  deal 
of  progress  had  been  made  in  such  matters  since 
Richters'  time,  and  he  did  not  think  they  could 
accept  his  theories  as  correct.  Lead  oxide,  for  in- 
stance, lowered  greatly  the  fus:on  points  of  silicates. 
Furthermore  the  question  of  the  state  of  oxidation 
of  the  iron  in  the  ash  was  a  vital  point.  Ferrous 
silicate  was  a  very  easily  fusible  substance,  whereas 
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mixture  of  alumina  and  silica  a  quantity  of  another 
metallic  oxide,  the  amount  by  which  "the  melting 
point  is  lowered  is  almost  independent  of  the 
nature  of  the  material,  provided  that  its  quantity 
is  proportionate  to  its  molecular  weight,  and  that, 
if  a  number  of  different  oxides  are  mixed  together 
with  the  alumina  and  silica  mixture  at  the  same 
time,  the  reduction  of  the  melting  point  depends 
upon  the  number  of  molecules  of  the  oxides  which 
have  been  added  to  the  given  number  of  molecules 
of  alumina  and  silica. 

Calculating  the  above  analyses  to  molecules, 
and  taking  the  number  of  molecules  of  alumina 
and  of  other  basic  oxides  associated  with  1000 
molecules  of  silica,  the  following  figures  are  ob- 
tained : — 


ferric  silicate  (the  existence  of  which  was  very 
debatable)  would  be  fusible  with  difficulty.  It 
was  known  that  magnesia  rendered  silicates  far 
more  infusible  than  a  good  many  other  substances 
of  both  higher  and  lower  molecular  weight,  so  that 
the  problem  could  not  be  worked  on  the  lines  sug- 
gested by  Dr.  Dunn.  He  thought  that  the  modern 
view  was  that  each  silicate  had  its  own  melting 
point,  and  in  the  case  of  complex  silicates  silicates 
formed  eutectics.  The  very  elaborate  work  of  Prof. 
Vogt  should  be  consulted.  The  whole  subject  was 
exceedingly  complex  and  could  not  be  disposed 
of  by  the  simple  theory  of  molecular  weight. 

Mr.  C.  H.  Bidsdale  said  that  the  fusibility  of 
ash  had  a  very  important  practical  bearing  on 
the  use  of  coal.     Dr.  Dunn  had  mentioned  one 
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It  will  be  seen  from  them  that,  whilst  by  no  means 
always  accordant  with  Richters'  iule,  they  do 
indicate  in  general  that  the  melting  point  rises  as 
the  relative  proportion  of  basic  oxides  diminishes. 

Attention  may  be  drawn  to  Nos.  1  and  18. 
No.  1  is  the  ash  of  a  Natal  coal,  and  of  the  total 
lime  (22-80%),  6-24%  is  present  as  sulphate,  20% 
as  phosphate,  and  nearly  6%  as  quicklime  (due 
of  course  to  carbonate  in  the  original  coal).  The 
silicates  thus  form  only  about  75  %  of  the  total  ash. 
No.  18  is  the  ash  of  a  Spitsbergen  coal,  perfectly 
white,  and  almost  identical  in  composition  with 
a  china  clay  (No.  19  is  the  analysis,  for  comparison, 
of  an  ignited  Cornish  china'  clay).  I  have  no 
doubt,  although  I  have  not  had  an  opportunity  of 
testing  it,  that  this  ash  would  show  the  same 
refractoriness  as  a  china  clay.  The  peculiar  ash 
of  a  Kent  coal,  which  contained  only  4  %  of  silica 
and  80  %  of  ferric  oxide — a  rich  iron  ore — is  also 
noteworthy. 

These  determinations  of  melting  point  were  made 
for  a  briquetting  plant  for  iron  ore,  where  the 
briquettes  are  taken  in  wagons  through  the 
furnaces  ;  in  the  course  of  this  operation  con- 
siderable trouble  resulted  when  a  change  of  coal 
was  necessary  because  of  the  failure  of  the  usual 
supply,  from  the  ash  of  the  coal  with  which  the 
furnaces  were  fired  being  deposited  on  the  wagons 
until  they  clogged  up  and  jammed  in  the  furnace. 


way  in  which  the  coal  acted  detrimentally, 
namely,  by  the  ash  becoming  deposited  upon  the 
bogies  which  carried  the  briquettes  through  the 
furnaces.  Another  instance  was  that  in  raising 
steam  by  means  of  coal  that  had  a  very  fusible 
ash,  it  would  soon  be  found  that  the  grate  bars 
silted  up  or  the  air  space  became  reduced  and  the 
amount  and  evaporative  power  of  the  fuel  that 
could  be  burnt  would  be  very  aiuch  reduced. 

Mr.  S.  H.  Collins  stated  that  the  Board  of 
Agriculture  particularly  wanted  information  with 
reference  to  the  potash  content  of  ashes,  and  he 
would  be  very  glad  if  anyone  who  knew  of  any 
large  quantities  of  coal  ash  likely  to  contain 
potash,  even  in  very  small  amounts,  would  inform 
him.  It  did  not  depend  upon  the  percentage  of 
potash  in  the  coal  ash  but  up©n  the  quantity 
which  could  be  washed  out  with  water.  The 
expense  of  so  washing  it  out  was  very  small. 

Mr.  H.  Dunford  Smith  stated  that  he  believed 
that  some  of  the  Continental  railway  companies 
had  a  specification  for  the  melting  j oint  of  coal 
ash  and  that  they  would  not  accept  a  coal  with 
a  melting  point  below  1400°  C.  for  use  on  their 
express  trains. 

Mr.  Weyilvn  asked  whether  the  temperatures 
given  were  those  at  which  the  first  signs  of  softening 
appeared,  or  those  of  complete  fusion. 
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Dr.  Di'nn.  in  reply,  said  he  entirely  agreed  with 
1  'rot.  I  .on  is  as  to  the  advances  made  since  Richtors1 
day,  although  he  had,  perhaps,  given  them  the 
impression  thai  nothing  had  been  done  since. 
Be  had  only  referred  to  him  as  a  pioneer.  It  was 
quite  true  that  subsequent  research  had  proved 
that  his  rale  iliil  not  hold  in  every  case.  The 
coal-ash  cones  he  used  were  always  allowed  to 
i iii-lt.  completely  and  the  temperature  was  taken 
when  they  had  sunk  down  entirely.  It  was  very 
noticeable  that  different  ooal  ashes  behaved  in 
very  different  ways.  Some  of  them  melted 
quickly— like  ice,  bo  to  speak-  whereas  others 
u  ent  i  nrough  a  long  period  of  gradually  decreasing 
viscosity    and    the    temperature   at    which    they 

'■I  show  si^us  n!   motion  was  many  degrees 

below  that  at  which  they  Anally  liquefied  in  a 
drop  oi  blob  at  the  bottom.  Most  of  these  ashes 
contained  anything  from  I  to  :>",,  of  potash. 

Tin-  Chairman  remarked  that  there  was  no 
doubt  that  it  was  a  subject  of  great  importance, 
especially  as  regarded  the  quality  of  coal  used. 
Be  did  not  think  it  was  at  all  customary  for  buyers 
to  insist   upon  a  particular  melting  point  of  the 

ash,  although  it  was  very  important. 


New  York  Section. 


!/«•«  tint)  held  at  Chemists'  club  on  Friday,  November 
23rd,   IU17. 


MR.   JKKOMi:  ALEXANDER   IN    THE   (  IIALK. 


RECOVERY   OF   1'HTASH  FRO.M  WOOL- 
SCOURING   WASTE. 

J1Y    ROBERT   sI't'KK    WESTON, 

For  many  years  the  author  has  been  interested 
professionally  in  the  engineering  and  scientific 
problems  connected  with  the  cleaning  of  rivers, 
and  has  devoted  a  great  deal  of  attention  to  the 

disposal  of  factory  wastes1,  among  them  wool- 
scooxing  waste.  VV'ool-scouring  waste  is  one  of 
the  most  befouling  and  greasy  liquids  which 
streams  receive.  If  discharged  unpurified,  it 
louLs  the  banks  and  bottom,  and  causes  the  growth 
of  dense  masses  of  aquatic  vegetation,  which 
subsequently  becomes  covered  with  wool  fat,  dies, 
disintegrates,  becomes  detached  from  the  banks 
and  bottom  of  the  stream,  and  drifts  down  to 
damage  the  property  of  riparian  owners. 

In  one  bleachery,  said  to  be  the  largest  of  its 
kind  in  the  country,  grease  spots  on  the  finished 
cloth  caused  damages  at  the  rate  of  several 
thousand  dollars  a  month,  until  the  wool-srouring 
waste  discharged  by  three  large  mills  above  was 
purified,  In  another  case,  the  discharge  of  wool 
waste  prevented  the  dyeing  of  delicate  fabrics. 
In  still  another,  the  waste  fouled  a  stream  so  much 
as  to  cause  a  down-stream  mill  to  shut  down  a 
part  of  its  plant  until  the  water  could  be  filtered 
ln-f ore  Use. 

The  condition  of  such  rivers  as  the  Merrimack, 
the  Blac  k-stone.  and  the  Passaic  is  too  well  known 
to  comment  upon.  Notwithstanding  that  they 
are  large  streams,  they  are  so  polluted  as  to  be 
useless  for  many  industrial  purposes  unless  the 
water  be  first  purified. 

Even  when  wool-scouring  waste  is  discharged 
into  a  sewer  connected  with  municipal  disposal 

works,  it  will,  unless  greatly  diluted,  cause  many 
types  of  disposal  beds,  especially  intermittent 
sand  Miters,  to  clog  rapidly,  and  to  become  useless. 
Ilen.e  the  difficulty  of  the  sanitary  engineering 
problem  of  wool-scouring  waste  disposal.  The 
waste  fouls  the  rivers  unless  treated,  and.  works 
ilesigned  for  the  purification  of  domestic  sewage 
may  be  unable  to  dispose  of  it. 


I'ntil  the  great  war,  the  only  practical  method 
Of  treating  wool-scouring  waste  was  to  precipitate 
the  solids  with  sulphuric  arid  01  acid  sodium 
sulphate.      The  precipitated  sludge  was  then  dried 

on  sand  beds  and  the  grease  recovered  from  it  by 
pressing  in  steam-jacketed  hydraulic  presses. 
This  method  produces  an  acid  wool  grease  or 
so-called  acid  degras ;  it.  is  now  worth  9'6c.  a 
pound  and   1 1 1 : i >    be  produced  for  less   than    ic 

The  potash  in  the  supernatant,  liquor  is  in  the  form 

ol   sulphate,  but  the  liquor  contains  much  other 

mineral   matter  and  free  a.  id,  and   no  method   lias 

yet  been  devised  to  recover  the  potash  economi- 
cally.    The  liquor  can  be  discharged  into  a  stream. 

although  tilt  ration  may  be  necessarj  if  the  stri 

be  small. 

.Since  the  war,  the  old-fashioned  acid  or 
"  cracking  "     process     just,     described     has     been 

modified,    in   this    country,    chiefly   through   the 

efforts    Of    the    l)u    Pont    de    Nemours    Co,      The 

improvement  consists  first   in  allowing  the  waste 

to  flow  over  solid  nitre  cake,  a  cheap  and  abundant 

waste    product.    Then,    instead    of    precipitating 

the  greasy  sludge  to  the  bottom  of  the  treating 
tanks,  the  waste  is  so  treated  in  a  continuous 
subsiding  basin  that,  the  grease  rises  to  the  surface 
in  the  form  of  scum.  This  is  skimmed  off,  the 
acid  neutralised  with  sodium  carbonate,  and  the. 
whole  heated  to  boiling.  The  use  of  soda  causes 
the  dirt  to  separate  from  the  grease  and  avoids 
the  necessity  lor  presses.  The  grease  and  soap 
are  then  skimmed  off.  re-acidified  with  nitre  cake, 
and  the  acid  grease  is  clarified  by  allowing  it  to 
stand  over  acidified  water  in  the  usual  way.  This 
process  produces  a  very  light-coloured  grease,  and 
the  liquor  is  of  nearly  as  good  character  as  pro- 
duced by  the  old-fashioned  process.  This  con- 
tinuous acid  process,  like  the  older  one  described 
above,  produces  a  waste  from  which  potash  can- 
not be  recovered  economically,  unless  some  method 
be  devised  for  evaporating  the  acid  liquor.  There 
are  other  methods  of  treating  wool-scouring 
waste,  however,  and  many  have  been  known  for 
along  time,  but  have  bees  i  oiisidered  impracticable 
on  account  of  the  low  price  of  potash.  Among 
the  many  considered,  three  main  types  may  be 
described. 

1.  Precipitation  process.  This  consists  in  first 
allowing  the  waste  to  settle  to  remove  sand  anil 
other  settling  solids  and  afterwards  passing  it 
through  a  centrifugal  machine  to  remove  the  free 
fat  and  the  finely-divided  suspended  matter.  The 
solids  in  the  machine  effluent  are  then  precipitated 
by  chemicals  and  the  sludge  so  formed  is  dried, 
using  filter-presses,  or,  if  necessary,  hot-air  dryers. 
\  low-grade  grease  is  extracted  from  the  sludge 
and  the  latter  is  ground  and  dried  for  use  as  a 
fertiliser  base.  The  filter-press  effluent  is  then 
evaporated,  the  residue  calcined  in  a  rotary 
furnace,  and  the  potash  recovered  by  lixiviation. 
2.  Cardem  process.  This  is  a  process  which  has 
leen  successfully  employed  to  reduce  sulphite 
pulp  liquor  and  tanning  extracts  to  a  powder. 
The  apparatus  consists  of  a  series  of  chambers 
through  which  hot  flue  gases  arc  passed  and  into 
which  the  settled  and  centrifuged  wool  scouring 
waste  is  sprayed  through  special  nozzles.  The 
process  is  carried  out  in  two  stages,  known  as  the 
wet  chamber  and  the  dry  chamber  respectively.  If 
a  dry  product  is  to  be  secured,  the  concentrated 
waste  from  the  wet  chamber  must  be  degreased  by 
solvents.  The  dried  product,  quite  hygroscopic, 
may  be  used  without,  further  treatment  or  may 
be  calcined  and  lixiviated  to  recover  the  potash. 
H.  The  settled  and  degreased  liquors  may  be 
concentrated  to  a  liquid  containing  65%  of  solids, 
using  an  evaporator  especially  designed  to  prevent 
foaming  and  scaling,  and  the  concentrated  liquor 
coked  in  an  open  furnace,  after  which  the  potash 
may  he  removed  from  the  coke  by  lixiviation. 
This  process  is  facilitated  and  made  more  profitable 
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by    degreasing    the    concentrated    liquor    before 
coking  or  by  washing  the  wool  in  naphtha. 

It  may  be  noted  that  in  all  of  the  processes  just 
outlined,  the  first  steps  are  the  subsidence  of  the 
waste  to  remove  the  settling  solids,  and  its  passage 
through  a  centrifugal  machine  to  remove  the 
free  fat  and  coarser  colloidal  suspended  matter. 
The  degrcasing  process  by  itself  is  profitable. 
The  grease  recovered  by  the  machines  sells  for  an 
average  of  10  c.  a  pound,  and  the  better  grease  may 
be  used  for  the  manufacture  of  lanoline.  which  is 
now  worth  41c.  to  46c.  a  pound.  In  the  author's 
opinion,  it  is  the  centrifugal  machine  which  makes 
the  recovery  of  potash  possible.  Former  attempts 
to  recover  potash  from  wool-scouring  waste  failed 
because  of  the  formation  of  an  impure,  vitreous 
potassium  silicate  during  cat'  ination.  The  potash 
in  this  vitreous  silicate  is  insoluble  in  water  and 
its  recovery  from  the  ash  is  as  difficult  and  the  cost 
as  prohibitive  as  from  a  natural  silicate.  During 
the  last  year,  cokes  the  ashes  of  which  contain  95  % 
of  soluble  matter,  consisting  almost  entirely  of 
potash  salts  and  sodium  carbonate,  have  been 
produced  from  settled  and  centrifuged  wastes. 
During  the  war,  the  "  potash  "  produced  will 
contain  sodium  as  an  impurity  because  of  the 
decrease  in  the  use  of  potash  soaps  in  the  wool- 
scouring  process. 

Another  essential  improvement  has  been  made 
in  the  mill  scouring  rooms,  where  a  great  saving 
in  water  and  consequently  a  greatly  increased 
concentration  of  both  grease  and  potash  has  been 
effected.  Except  in  two  cases  where  the  wool 
is  degreased  by  the  naphtha  process  and  subse- 
quently washed  in  water  without  soap,  the 
American  mills  wash  the  wool  in  so-called  trains 
of  from  three  to  five  bowls.  Formerly  nearly  all 
of  the  mills  used  clean  water  to  refill  the  bowls, 
but  where  recovery  methods  are  practised,  it  is 
essential  that  the  washing  process  be  conducted 
on  the  counter-current  principle,  that  is,  the 
first  bowl  only  should  be  discharged  to  waste, 
and  it  should  be  refilled  as  far  as  possible  from 
the  second  bowl,  the  second  from  the  third,  the 
third  from  the  fourth,  etc.  Thus  the  wool  and 
the  water  will  pass  through  the  train  of  bowls 
in  opposite  directions  and  the  minimum  of  water 
will  be  used. 

Where  potash  recovery  is  practised  abroad, 
the"so-called  desuinting  process  is  used,  that  is, 
the  wool  is  first  soaked  in  water  which  dissolves 
the  potash,  and  then  the  solution  is  evaporated 
and  calcined.  In  America,  however,  this  process 
is  seldom  used,  largely  on  account  of  the  extra 
machinery  and  attention  required.  Usually  the 
wool  and  soap  with  other  detergents  are  intro- 
duced into  the  first  scouring  bowl,  while  water 
alone  is  used  in  the  remaining  bowls.  In  most 
mills  the  contents  of  the  first,  bowl  are  used  until 
they  become  so  dirty  that  they  must  be  changed. 
Instead  of  using  alkali  and  soap  in  the  first 
bowl,  one  mill  omits  the  soap  and  adds  it  to  the 
second  bowl,  thus  producing  a  first  bowl  discharge 
much  more  suitable  for  the  recovery  of  grease  and 
potash  than  if  soap  were  used.  The  discharge 
from  the  second  bowl  may  be  treated  by  the  acid 
process  if  the  unpurified  discharge  would  injure  a 
stream  ;  otherwise,  it  would  hardly  pay  to  treat 
it  even  in  war  times.  Another  mill  has  tried  the 
plan  of  using  over  again  the  settled  and  centri- 
fuged waste  discharged  from  the  first  bowl,  and  has 
been  able  to  do  this  three  times  and  still  produce 
a  properly  scoured  wool.  The  water  saved  in  the 
first  bowl  is  passed  through  the  end  of  the  train, 
thus  cleaning  the  wool  without  diluting  the  waste. 
In  this  way  the  waste  can  be  concentrated  to 
contain  several  per  cent,  of  solids.  In  a  few  mills 
water  and  soap  solution  are  passed  continuously 
through  the  train  of  bowls.  This  would  seem  to  be 
the  ideal  method  of  using  water  if  by-products  are 
to  be  recovered. 


For  the  recovery  of  by-products,  the  best 
method  of  washing  wool  is  the  naphtlia  process. 
Wool  which  has  been  washed  with  naphtha  is 
subsequently  washed  in  water  and  the  waste 
produced  is  free  from  grease  and  easily  con- 
centrated. It  can  be,  evaporated  to  dryness 
without  difficulty  and  calcined  to  produce  a  coke 
containing  as  high  as  45%  of  potash. 

The  various  processes  outlined  have  all  been 
tried  in  practice.  The  precipitation  process  is 
too  expensive  on  account  of  the  large  amount  of 
chemicals  required  to  precipitate  the  suspended 
matter,  and  too  complicated  on  account  of  the 
fifteen  or  more  distinct  operations  necessary. 

The  Cardem  process  is  very  promising,  and  we 
have  tested  it  quite  thoroughly,  using  the  grease- 
less  waste  from  wool  which  had  been  washed  with 
naphtha.  Undoubtedly  where  waste  flue  ga.s.-s 
are  available,  their  use  enables  the  waste  to  be 
concentrated  more  cheaply  than  by  any  other 
process  and  has  the  further  advantage  of  causing 
little  loss  by  entrainment.  Unless  degreased.  the 
waste  cannot  be  evaporated  to  a  dry,  friable  mass 
in  this  evaporator,  and  even  if  the  waste  from  the 
wet  chamber  be  degreased  before  its  final  con- 
centration in  the  dry  chamber,  the  product  is 
very  hygroscopic  :  consequently  it  must  lie  coked 
before  it  can  be  used  directly  as  a  fertiliser  or 
before  it  can  be  lixiviated  for  the  recovery  of  the 
carbonate.  Where  waste  heat  is  available,  the 
wet  chamber  of  the  Cardem  apparatus  can  take 
the  place  of  the  multiple-effect  evaporator,  but  if 
the  dry  chamber  be  used  the  final  product  ought, 
to  be  coked,  and  it  may  prove  best  to  perform 
the  final  evaporation  and  coking  in  the  same 
apparatus,  usually  an  open  pan,  heated  by  fuel  oil. 

The  process  which  is  usually  recommended  is  to 
evaporate  the  machine  effluent  in  a  triple-effect 
of  proper  design,  or  in  a  Cardem  wot  chamber, 
degreaso  the  concentrate  with  an  immiscible 
solvent,  distil  off  the  solvent  from  both  aqueous 
and  solvent  layers,  and  then  coke  the  aqueous 
concentrate  in  an  open  pan  heated  by  fuel  oil. 
The  concentrated  mass  takes  fire  during  coking 
and  incinerates  to  a  porous,  gray,  non-hygroscopic, 
solid,  which  may  be  ground  and  lixiviated  for  the 
production  of  a  nearly  colourless  solution  of 
potassium  and  sodium  carbonates,  which  is  nearly 
free  from  silica  and  from  which  the  potassium 
salt  may  be  recovered  by  fractional  crystallisation. 
At  present  the  coke  finds  a  ready  market  in  the 
fertiliser  industry.  It  usually  contains  20  % 
or  more  of  potash  as  KbO. 

There  were  many  practical  difficulties  which 
had  to  be  overcome  before  the  waste  products 
could  be  recovered  economically.  The  centri- 
fugal machine  eliminated  the  silica,  but  the 
evaporation  of  a  soapy,  alkaline  liquor  in  ait 
evaporator  was  a  real  problem,  and  for  this 
reason  the  Cardem  apparatus  promises  a  satis- 
factory solution,  although  the  first  cost  of  the 
plant  plus  royalty  is  higher  than  the  first  cost 
of  an  evaporator. 

The  first  and  second  evaporators  tried  wore  of 
the  ordinary,  tubular  type  in  which  the  vapour 
spaces  were  about  twice  the  usual  volume,  that  is. 
the  effects  were  nearly  twice  the  usual  height. 
One  of  these  evaporators,  having  each  effect 
4-5  feet  in  diameter,  had  vapour  spaces  9-5  feet 
high.  Notwithstanding  these  liberal  allowances, 
the  liquor  foamed  so  much  in  the  first  two  effects 
that  it  filled  the  vapour  spaces  with  a  mass  of 
bubbles,  many  of  them  6  inches  in  diameter  : 
this  foaming  was  attended  with  loss  of  liquor 
and  low  efficiency.  The  first  evaporator  tried  was 
about  55%  efficient.  The  second  was  ordered 
amply  large  to  make  allowance  for  foaming.  It 
was  then  learned  that  the  bubbles  can  only  be 
broken  up  by  high  vapour  velocities,  and  at  present 
two  evaporators  embodying  this  principle  are 
being  tried.     One  of  them  is  reported  to  be  work- 
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lag  efficiently  and  economii  ally  ;  the  other  has 
ij.ii  pel  been  tested. 

The  evaporation  problem  baa  been  solved  satis- 
factorily. Willi  proper  apparatusi  triple-effect 
or  wet  chamber,  degreased  waste  may  be  con- 
centrated   tO    65%    Ol    solids.      II.    is    not    usually 

practicable  to  obtain  this  concentration  in  a 
triple-effect,  it  is  necessary  to  us. ■  ;i  small  finishing 
pan  or  open  kettle  for  the  final  concentration, 
became  the  boiling  point  of  the  waste  rises  rapidly 
above  concentrations  of  55%,  In  the  Cardem 
prooess  the  liquor  is  sprayed  into  the  chamber, 
over  and  over  again,  until  concentrated  sufficiently. 

The  difficulties  encountered  in  decreasing  by 
hnmiscible  solvents  are  neither  unusual  nor  un- 
familiar and  are  easily  overcome.  A  large  ratio 
(if  solvent  to  waste  must  be  used,  otherwise  the 
solvent,  will  not  separate  from  the  aqueous  liquid. 
No  untried  apparatus  is  necessary  for  the  recovery 
of  the  grease  and  the  warm  product  from  the 
•  \ aporator  in  which  the  aqueous  portion  is  treated 
is  fluid  even  at  high  concentrations. 

\-  mentioned  previously,  the  degreased  liquor 
may  be  concentrated  to  65%  of  solids.  One 
sample  of  e\  aporator  concentrate  which  had 
not  Keen  degreased  had  the  following  compo- 
sition: sp.gr.,  1-168;  b»pt.,  104-8° O. ;  total 
solids,  37-1%;  ash.  15-6%;  fats  (by  ether), 
6-9%;      potash     (K,0).     70%.  This     analysis 

represents  the  minimum  degree  of  concentration 
which  is  practicable.  The  process  of  decreasing 
reduces  the  water  content  and  the  residual  potash 
liquor  may  then  have  the  following  composition  : 
sp.gr..  1/38;  b.  pt.,  120°  C;  total  solids,  G5%; 
ash,    29%;     potash    (K\<>).    18-4%;     fats    (by 

ether).  0-7%.  The  concentrated  liquor  readilx 
cokes  to  a  porous  solid  containing  from  40  to  46% 
of  potash  as  KeO.  One  sample  of  coke  produced 
from  waste  from  wool  sCOUTedwith  naphtha  con- 
tained 46-3%  of  potash,  and  its  ash  had  the 
following  composition:  Soluble  in  water,  96-2%; 
potassium  carbonate,  77-3%;  equivalent  K,0, 
500  •    . 

The  calcined  coke  from  ordinary  wool  waste 
using  soda  soap  (potash  soaps  have  scarcely 
been  obtainable  since  the  war  began)  had  the 
following  composition  :  Soluble  in  water,  88-5%  ; 
silica.  3-5%;  potassium  carbonate,  44-9%; 
sodium  carbonate,  400%. 

To  recover  the  grease,  the  waste,  first  heated  to 
00°  P.  or  above,  is  allowed  to  subside  for  several 
hours  in  a  tank,  and  is  then  reheated  to  72°  C. 
and  passed  through  centrifugal  machines,  where 
from  40  to  70%  of  the  ether-soluble  fats  are 
removed.  The  hot  effluent  should  then  pass 
directly  to  the  evaporator  to  avoid  loss  of  heat . 

The  grease  from  the  machines  contains  from 
5  to  20%  <>f  water  and  some  suspended  colloidal 
matter.  It  is  re-emulsified  and  re-machined  to 
produce  a  grease  containing  less  than  2%  of 
water     and     practically     no     suspended     matter. 

The    quality    of    the    centrifugal    grease    varies 

greatly,  depending  upon  the  grade  of  wool  washed 
and  the  care  exercised  to  prevent  fermentation 
of  the  waste  during  sedimentation  and  degreasing. 
The  best  grease  is  produced  from  Australian 
wool  and  the  worst  from  the  dirty  Territory 
and  domestic  wools.  D.S.P.  lanolin  can  be 
made  from  the  best  grease,  while  the  cheaper 
greases  are  used  for  stuffing  leather,  lubrication. 
veterinary  ointments,  etc.  The  grease  recovered 
by  the  solvent  process  is  dark  coloured  and  eon- 
tains  many  organic  impurities.  Its  odour  is 
pronounced  and  it  is  used  chiefly  for  stuffing 
leather,  for  cheap  lubricants,  and  in  general 
for  those  purposes  for  which  acid  wool  grease  Is 
employed. 

Cnsl.  The  average  wool-scouring  plant  probably 
has  two  trains  of  bowls  discharging  12,000 
gallons  or  200,000  lb.  of  waste  daily.  The  cost 
of  a  plant  for  the  disposal  of  this  waste  will  vary 


grratlv   with   conditions,    but   will    rarely,    if   ever. 

exceed  $40,000,  even  at  the  presenl  high  prices. 
The  200,000  lb.  of  waste  will,  on  the  average, 
contain  liiDii  lb.  of  grease  and  2500  lb.  of  potash, 

and   there    may    be    recovered    therefrom    2000    lb. 

of  centrifugal  grease,  1750  lb.  ol  extracted  grease, 
and  tooo  lb.  of  potash.  The  cost  of  operation 
is  approximately  as  follows  : — 

Per  diem. 

r.i.st  ol  centrifugal  process $46 

Oust  "I  evaporation  48 

Cost  <»f  degreasing 35 

c.,st  of  coking    17 

Management   20 

Total     $105 

Value  of  products 

2000  lb.  ol  eenlrifue.il  grease  at  10c $200 

i  r.'iii  it,,  ol  extracted  grease  at  8c i  m 

1000  lb.  of  potash  at  17'Je 280 

.  Total    $020 

Daily  profit     M55 

This  profit  may  seem  large,  but  one  mill  opera- 
ting three  trains  of  bowls  is  at  present  making 
a  profit  of  $500  a  day  on  centrifugal  grease  alone, 
and  it  is  believed  that  at  present  prices  a  plant  ma> 
be  built  and  amortized  before  the  end  of  tho  war. 
At  pre-war  prices,  the  cost  of  operation  would 
be  slightly  less  and  the  value  of  the  products 
$184,  thus  leaving  a  small  profit  for  a  plant  of 
this  size.  In  the  case  of  a  small,  single  train 
plant,  the  pre-war  profit  would  have  been  a 
nominal  one  but  the  stream  would  have  been 
kept  clean  and  valuable  products  would  have- 
been  reclaimed  from  a  waste  otherwise  a  nuisance. 
It  must  be  borne  in  mind  that  when  potash  is 
recovered  no  waste  is  discharged  into  the  stream, 
and  even  the  degreasing  plant  alone  greatly  im- 
proves the  character  of  the  polluted  stream. 

The  waste  has  another  set  of  possible  by-pro- 
ducts, namely,  those  produced  by  the  destructive 
distillation  of  the  coke — among  them  some 
valuable  waxes  of  high  melting  point,  and  possibly 
other  commercially  valuable  substances.  How- 
ever, these  possibilities  have  not  yet  been  suffi- 
ciently studied  for  one  to  give  an  opinion  regarding 
their   value. 

This  paper  deals,  of  course,  with  a  general  prob- 
lem, but  just  as  wools  vary,  so  do  the  applications 
of  the  process  in  specific  cases.  Therefore  each 
ease,  beginning  at  the  scouring  room  and  ending 
at  the  stream  into  which  the  waste  is  discharged, 
must  be  studied  with  care  before  decision  can  be 
made  regarding  the  practicability  of  reeoverinu 
valuable  by-products  from  the  waste  in  question. 
Every  plant  should  make  this  study  so  thai 
the  dearth  of  wool  grease  and  potash,  formerly 
imported,  may  be  in  a  measure  relieved. 
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MANUFACTUKE    OF    PORTLAND 
CEMENT. 

BY    EDWARD    D.    BOTER. 


[Abstract.] 

The  history  of  the  commercialising  of  Portland 
cement  is  a  history  of  inventions  and  improvements 
in  its  manufacture.  Perhaps  the  greatest  among 
these  is  the  substitution  of  the  rotary  kiln  for  the 
old  stationary  dome  kiln.  In  the  early  days  the 
mixture  of  the  raw  materials,  usually  in  the  form 
of  moulded  brick,  was  placed  in  these  dome  kilns 
with  alternate  layers  of  coal  or  coke.  The  output 
<  if  I  hese  kilns  seldom  exceeded  100  barrels  per  day. 
This  process  of  burning  was  continued  until  about 
24  years  go,  when  the  Atlas  Portland  Cement 
Company  began  experimenting  with  and  rapidly 
developed  the  rotary  kiln.  This  typo  of  kiln  Ls 
to-day  being  used  for  calcining  Portland  cement 
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in  every  mill  in  the  United  States,  and.  was  rapidly 
adopted  in  Germany  and  England.  These  rotary 
kilns  produce  from  500  to  3000  barrels  per  day 
according  to  their  size,  which  varies  from  60  ft . 
long  by  5  ft.  diam.  to  240  ft.  by  12  ft.,  and  they 
alone  have  been  largely  instrumental  in  reducing 
the  cost  of  manufacture  to  such  an  extent  as  to 
make  Portland  cement  an  economical  building 
material. 

Portland  cement  clinker  is  one  of  the  most 
refractory  materials  and  the  machinery  used  for 
its  reduction  to  a  fine  powder — 78%  through  a 
200-mesh  screen — wears  out  rapidly  and  constant 
vepair  and  renewal  of  parts  are  required,  making 
the  cost  of  grinding  very  high.  But  undoubtedly 
i  he  most  serious  loss  is  that  of  the  heat  and  dust 
passing  out  of  the  stacks  from  the  rotary  kilns. 
Some  few  of  the  plants  use  the  heat  from  the 
stacks  for  generating  steam  under  their  boilers, 
and  since  the  outbreak  of  war,  particular  attention 
has  been  given  by  a  number  of  the  manufacturers 
to  the  recovery  of  potash  from  the  dust  of  the 
kilns. 

Portland  cement  consists  mainly  of  lime  and 
silica,  with  a  certain  amount  of  alumina  and  small 
^..mounts  of  free  salts  of  potash,  soda,  and  mag- 
nesia. The  raw  materials  may  contain  as  much  as 
2£%  of  potassium  oxide,  but  normally  0-8  to 
1-25%.  Efforts  are  now  being  made  to  recover 
this  potash,  and  it  is  claimed  that  a  large  plant  in 
California  has  succeeded  in  doing  so.  Two  Eastern 
cement  plants  have  also  adopted  the  system  and 
claim  success.  It  is  estimated  that  the  Portland 
cement  mills  of  the  United  States  as  at  present 
operated  are  capable  of  producing  about  100,000 
tons  of  potash  per  year,  or  about  33 %  of  our 
i  lormal  requirement. 

The  process  used  is  the  Cottrell  electrical  pre- 
cipitation method,  the  purpose  of  which  is  the 
removal  of  suspended  particles  from  gases  by  the 
;;id  of  electrical  discharges.  The  gases  carrying 
(he  suspended  finely-divided  particles  of  dust  are 
passed  between  two  systems  of  electrodes,  one  of 
which  carries  a  negative  electrical  charge,  while 
the  other  carries  a  positive  charge.  In  ordinary 
practice  the  negative  electrodes  are  small  in  size, 
such  as  iron  wire  or  chain,  and  the  positive  elec- 
trodes are  large,  such  as  iron  plates  or  pipes. 
The  gases  are  divided  into  several  channels  and 
passed  through  the  space  between  the  wires  and 
the  plates  or  pipes  ;  in  the  latter  case  each  pipe 
has  a  wire  placed  along  its  longitudinal  axis.  The 
electrodes  are  charged  by  being  connected  with 
a  source  of  high  voltage  electricity,  consisting 
ordinarily  of  a  high  voltage  transformer  for  in- 
creasing the  electric,  potential  up  to  the  working 
voltage  of  70,000  to  80,000  volts,  a  rectifier  for 
changing  alternating  current  into  direct  current, 
and  a  switchboard  provided  with  the  necessary 
standard  control  equipment.  The  suspended 
particles  while  passing  between  the  electrodes 
become  electrically  charged  and  are  then  driven  to 
the  plates  or  the  inner  surface  of  the  pipes  by  the 
forces  of  the  electric  field. 

Each  precipitator  consists  of  a  lower  header 
and  an  upper  header,  with  twenty  vertical  tubular 
electrodes  fastened  between.  The  lower  header  is 
connected  by  means  of  a  damper  inlet  with  the 
main  distributing  flue,  and  the  upper  header  is 
connected  with  a  small  separate  stack  mounted 
directly  over  the  unit,  this  stack  also  being  supplied 
with  a  damper  at  the  outlet  end.  The  bottom 
of  the  lower  header  is  provided  with  a  hopper  to 
receive  the  collected  material,  which  is  deliver.,! 
by  feed  spouts  to  cars  on  the  ground  floor.  The 
tubular  or  "collecting"  electrodes  are  13  inches 
outside  diameter  and  15  feet  long,  and  consist 
of  standard  well  casing.  They  are  fastened 
securely  to  both  the  upper  and  lower  headers  by 
means  of  flanged  ends  on  the  pipes,  these  being 
riveted  to  the  header  plates.     The  inner  or  "  dis- 


charge "  electrodes  consist  of  No.  9  copper  wire, 
this  diameter  wire  corresponding  to  the  conduc- 
tivity of  the  gases  here  under  treatment.  These 
discharge  electrodes  are  supported  upon  bus  bars 
which,  in  turn,  are  supported  upon  insulators,  all 
in  accordance  with  standard  design. 

In  the  operation  of  these  treaters.  the  finely- 
divided  dust  carried  out  of  the  kilns  by  the  gases 
is  precipitated  upon  the  tubular  electrodes,  as  the 
gases  pass  up  through  the  precipitator.  The 
precipitated  dust  clings  tightly  to  these  elec- 
trodes, which  are  given  a  mechanical  jar  from  time 
to  time,  and  the  dust,  thereby  shaken  loose  from 
the  electrodes,  falls  into  the  hoppers  underneath 
the  lower  header.  Each  hammering  member  has 
six  loosely  hung  hammers  mounted  upon  it,  each 
inner  hammer  serving  to  jar  four  pipes,  but  each 
pipe  is  hammered  on  two  opposite  sides.  The 
hammers  impinge  upon  lugs  welded  to  the  sides 
of  the  pipes  ;  adjacent  lugs  are  fastened  together 
by  means  of  small  bolted  plates.  The  hammering 
system  is  operated  manually.  This  cleaning 
system  is  very  effective  and  simple  and  the  cleaning 
of  the  pipes  of  the  complete  installation  requires 
but  a  few  minutes,  and  is  carried  out  about  once 
every   two   hours. 

The  potash  is  volatilised  in  the  "  burning  zone  " 
of  the  kiln,  the  amount  volatilised  depending 
entirely  upon  the  factors  of  time  and  temperature. 
The  emission  of  potash  apparently  follows  the 
ordinary  vapour  pressure  laws,  being  quite  inde- 
pendent of  complex  chemical  considerations. 
Potash  is  probably  volatilised  from  the  mix  in 
the  form  of  oxide,  which  immediately  reacts  with 
various  constituents  in  the  gases  to  form  carbonate 
or  other  salts.  In  the  ordinary  operation  of  cement 
kilns  the  potash  combines  with  the  sulphur  di- 
oxide, resulting  from  the  sulphur  in  the  fuel,  and 
the  sulphite  is  then  oxidised  immediately  to 
potassium  sulphate,  which  has  a  considerably 
lower  vapour  pressure  than  any  of  the  other 
potassium  salts  which  could  be  formed  by  reacting 
with  the  various  constituents  of  the  gases  present 
in  the  kiln. 

The  resulting  fume  of  potassium  sulphate, 
together  with  the  dust  mechanically  blown  out 
of  the  kiln,  is  carried  by  the  kiln  gases  into  the 
electrical  precipitators,  in  wliich  a  fractionation 
of  the  material  is  accomplished,  as  outlined  above. 
The  commercial  result  at  the  California  factory 
has  been  that  a  material  containing  10%  K26 
is  being  collected  in  the  two  outer  hoppers  of 
each  division  of  the  main  precipitator  system, 
as  well  as  in  the  multiple  pipe  treater,  and  this 
material  has  found  a  ready  market  in  the  fertiliser 
industry  of  California.  It  has  served  to  give  a 
profit  to  the  California  factory  upon  the  entire 
precipitation  plant  investment.  The  average 
potash  content  of  the  raw  mix  is  about  0-5%,  and 
the  volatilisation  in  the  kilns,  as  ordinarily 
operated.  does  not  exceed  00%  of  even  this  small 
amount  of  potash  present.*  The  California  instal- 
lation cost  $180,000  and  their  recoveries  per  day 
are  65  tons  of  dust  and  20  tons  of  potash  material 
(average  10%K2O). 

There  are  still  wonderful  possibilities  for  research 
in  the  manufacture  of  Portland  cement,  including 
improved  grinding  machinery,  burning  of  the  raw 
material  (which  perhaps  some  day  will  be  done 
electrically),  collection  of  dust,  recovery  of  potash 
and  other  by-products,  and  the  practical  control 
and  use  of  the  waste  heat  from  the  kilns. 

The  powdering  or  pulverising  of  the  raw  materials 
is  one  of  the  most  important  steps  in  the  manu- 
facture of  cement.  Decided  advances  have  been 
made  in  the  last  few  years  in  grinding  and  pulver- 
ising machines,  and  types  found  to  be  most 
advantageous  in  the  cement  industry  are  quite 
novel.  Grinding  machines  nearly  all  work  on 
the  principle  of  striking  or  pounding  the  material 
between  a  hammer  in  some  form  and  a  solid  metal 
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mass.      The  I>all  mill,  for  example,  is  a  horizontal 

iron  cylinder,  6  bo  8  feet  in  diameter  and  I  bo  0 
■  long,  revolving  about  its  axis  •_■;!  bo  -~>  revolu- 
tions j>«t  minute.    This  mill  is  partly  Oiled  with 

steel  balls  and  is  lined  with  steel  plates  fastened 

inside  the  cylinder  and  arranged    in  steps.     In 

i « » !  1  i  t  i  -_r  .'round  the  halls  fall  from  t  hesc  steps  on  the 

material,  which  is  fed  in  at  one  end.  until  it  passes 

annular  screens  fastened  bo  the  outer  side  of  the 
cylinder   and   revolving   with   it.     The    particles 

too  coarse  In  pas-  the  screen  are  returned  to  the 

grinding  chamber  through  the  openings  beneath 

the  stepped  grinding  plates.     The  output  of  these 

machines  ranges  from  ir>  bo  24  barrels  per  hour, 

Another  type  of  grinding  machine  is  the  Griffin 

mill,   which   consists  essentially  Of  a   steel  ring  or 

die  against  the  inside  of  which  a  heavy  steel 
thing  loll,  mounted  on  a  pendulum  suspended 
by  a  universal  joint,  is  made  to  roll  by  centrifugal 
force.  The  pendulum  i-  rotated  by  a  pulley  and 
the  grinding  zone  is  between  the  steel  outside 
stationary  ring  and  the  revolving  pendulum.  The 
output  of  these  mills  is  about  8  barrels  of  raw 
material   per  hour,   to  a   fineness  of  80%  through 

a  300-mesh  sr.™, 

\  new  use  for  Portland  cement,  brought  about 

by  the  war,  is  at  present,  being  rapidly  developed 
with  ever]  reason  for  success,  ami  that  is  the 
construction    of    ships   and    barges    of    concrete. 

Ships    of     I  his    character    have     been    successfully 

built  recently  in  Norway,  and  a  5000-ton  ship  is 
at  present  being  constructed  in  San  Francisco, 
while  on  November  21st  last,  a  250-ton  ship  was 
successfully  launched  at  Montreal.     The  American 

Concrete     Institute     and     the     Portland     Cement 

\-sm  iation  have  organised  Committees  which  are 
studying  the  construction  of  vessels  of  this  type, 
anil  these  Committees  have  designed  a  reinforced 
v  rete  barge  of  2000-ton  carrying  capacity. 
and  have  every  reason  bo  believe  that  it   will  be 

successful. 

Tie-  author  also  gave  a   brief  description  of   the 
process  of  manufacturing  Portland  cement. 


DISTILLATION  TEST  OF  PETROL. 

F1Y     N.     A.     ANKII.OdUFI'. 

Distillation  tests  are  earried  out  either  for 
purposes  of  analysis,  for  trade  purposes,  or  for 
i Manufacturing  purposes. 

For  the  purpose  of  purely  analytical  work,  to 
enable  the  chemist  to  determine  the  maximum 
quantities  existing  within  certain  predetermined 
ranges  of  boiling  temperatures,  and/or  to  deter- 
mine if  the  petrol  consists  of  naturally  consecutive 
hydrocarbons,  or  a  mixture  of  volatile  and  heavy 
grades  of  distillate,  one  cannot  do  better  than 
follow  the  methods  advised  by  Profassor  S.  Young. 
in  his  treatise  on  "  Fractional  distillation,"  and 
by  employing  one  or  other  of  Young's  dephlcg- 
niator  columns,  accurate  results  can  be  obtained. 
Iii  such  analyses  of  petroleum  spirit,  I  have  not 
found  it  necessary  to  use.  the  Young  and  Thomas 
evaporator;  any  of  the  less  severe  still-heads, 
like  either  the  "  pear  "  or  "  rod  and  disc  "  dephleg- 
mators.  was  found  adequate.  For  accurate 
work  of  this  description,  it  would  be  necessary  to 
introduce  corrections  of  the  boiling  points  for 
barometric  pressure  and  for  the  length  of  the 
thermometer  stem  which  is  not  covered  by  the 
vapour. 

For  trade  purposes  the  distillation  test  is  em- 
ployed to  denote  the  "  trade  "  quality  or  grade 
of  the  petrol.  For  this  purpose  the  Redwood  test 
is  the  recognised  test  employed1,  but  a  number  of 
other  tests  are  also  used,  and  as  the  multiplication 
of  apparatus  and  methods  leads  to  great  confusion 
and  disparity  Of  results,  a  standard  method  and 
apparatus  should  be  devised  and  employed. 


From  the  manufacturer's  point  of  view,  BO 
enable  him  to  decide  what  grade  of  petrol  and 
what  quantities  he  can  obtain  from  the  crude 
material,  any  method  would  serve,  as  long  as 
t  lure  is  some  known  relation  between  the  apparatus 
and    test,    employed    in    his    laboratory,    and    the 

maximum  efficiency  of  his  large  scale  plant  on 
tie-  w  orks. 

It  is  obvious  that  the  most  rational  method  of 
testing  the  petrol  for  both  trade  and  manufacturing 
purposes,  would  be  the  one  which  most,  nearly 
approaches  the  best,  method  employed  by  the 
analytical  chemist,  and  which  would,  at  a  glance, 

give   both   the   manufacturer  and   the   merchant 

01  the  consumer  a  comprehensive  idea  of  how 
much  distillate  it  will  yield  below  certain  defined 
temperatures  of  boiling.  Such  a  method  1  claim 
mine  to  be. 

1  luring  the  years  1902,  L903,  and  1904,  when 
petrol  commenced  to  be  imported  in  bulk  and 
the  motor  industrv  was  being  developed  at  a.  vers 
rapid  rate,  heavier  grades  of  petrol  were  gradually 
introduced  on  the  market  to  replace  the  cpiondam 
"  680  "  spirit,  which  was  the  only  grade  supplied 
for  internal  combustion  engines.  Being  at  that 
time  chemist  in  charge  of  the  only  refinery  in  this 
country  distilling  petrol  from  crude  oil.  and  being 
also  connected  with  the  landing  station  where  the 
whole  of  the  petrol  destined  for  this  country  was 
landed,  I  modified  the  Redwood  method  of  testing 
to  enable  the  distillation  to  be  carried  through 
more  quickly  ;  notwithstanding  the  fact  that  my 
i  method  of  testing  only  took  some  twenty  minutes 
I  as  against  forty  to  fifty  minutes  by  the  Redwood 
j  method,  the  results  agreed  practically  within  the 
limit  of  experimental  error. 

At  that  time  the  Sumatra  spirit,  with  a  sp.  gr. 
of  0-702  yielded  some  80°,,  boiling  below  100°  C 
the  Rumanian  imported  spirit  with  a  sp.  gr.  of 
0  700  yielded  about  85%  boiling  below-  100°. 
with  a  "  final  boiling  "  point  of  135°,  and  the 
Rumanian  spirit  manufactured  at  Thames  Haven, 
with  a  sp.  gr.  of  0-712,  was  put  on  the  market  to 
compete  with  imported  lighter  grades  having  70  % 
boiling  below  100°  C,  with  a  final  boiling  point  of 
145°.  Within  the  years  mentioned  even  the  very 
heavy  Borneo  spirit  imported,  having  a  sp.  gr.  of 
0  771.  yielded  about  45%  boiling  below  100n, 
and  hail  a  final  boiling  point  of  165°  C.  The 
initial  boiling  point  was  not  insisted  on  in  years 
gone  by. 

The  results  obtained  by  my  method  only  com- 
menced to  disagree  slightly  with  those  of  the 
Redwood  method  when  heavier  grades  had  been 
introduced  and  spirit  was  put  on  the  market  which 
contained  less  than  20  %  distilling  below  100°,  and  I 
maintain  that  this  is  due  to  the  initial  position  of  the 
Redwood  thermometer  for  ascertaining  the  initial 
boiling  point,  which  causes,  in-  that  method, 
masking  of  the  presence  of  the  lighter  hydrocarbons. 

A  glance  at  the  appended  table  will  show  that, 
except  for  the  initial  boiling  point  and  the  per- 
centages below  100°.  our  tests  agree,  and  where 
the  percentages  yielded  by  the  petrol  below  100 
are  more  than  15%,  the  percentages  at  the  trade 
temperature  requirement  of  100°  and  over,  agree 
with  those  indicated  by  Redwood's  test. 

The  method  described  below  has  been  employed 
consistently  at  Thames  Haven,  during  the  past 
15  or  Hi  years,  and  has  proved  particularly 
advantageous  since  1908,  when  the  Thames 
Haven  Petrol  Distillery  was  installed.  At  this 
distillery  to-day  nearly  2,000,000  gallons  is  dis- 
tilled per  week,  and  not  infrequently  30  or  40 
control  tests  have  to  be  carried  out  in  a  day. 

My  method  of  testing  consists  in  the  use  of  the 
regulation  Engler  flask  of  150  c.c.  capacity  in 
which  100  c.c.  is  distilled.  The  condenser  em- 
ployed is  a  24-inch  glass  tube  with  an  18-inch 
water  jacket  over  it,  the  inner  tube  preferably 
being  straight,  without  an  enlarged  inlet,  so  as  to 
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avoid  having  t  he  small  pocket  of  liquid  where  the 
narrow  tube  is  sealed  on  to  the  short  wider  tube. 
I  have  found  a  condenser  of  this  length  desirable, 
as  though  the  vapour  will  be  condensed  in  a 
shorter  condenser,  it  does  not  always  follow  that 
if  will  become  cooled  to  room  temperature.  The 
thermometer,  which  is  preferably  not  calibrated 
for  the  first  four  inches  above  the  mercury  bull), 
is  placed  in  such  a  position  that  the  top  of  the 
mercury  bulb  is  half  an  inch  below  the  outlet  of 
the  side  tube.  The  fact  that  the  calibration  does 
not  start  at  the  commencement  of  the  mercury 
column,  obviates  the  reading  of  temperatures 
inside  the  cork,  and  therefore  obviates  moving 
the  thermometer  up  and  down.  The  moving 
of  the  thermometer  down  nearer  the  boiling  liquid 
during  the  progress  of  the  distillation,  exposes 
a  certain  amount  of  unheated  thermometer  stem, 
on  which  the  vapours  condense,  lowering  the 
temperature  immediately . 

When  the  distillation  flask  and  condenser  are 
connected  in  the  usual  way,  and  the  thermometer 
is  placed  in  the  position  specified,  the  flask  is 
heated  by  the  Bunsen  burner  and  the  initial 
boiling  point  noted  as  the  temperature  at  which 
the  first  drop  falls  from  the  thermometer  back 
into  the  flask  due  to  condensation  of  vapour. 
Distillation  then  continues  uninterruptedly  at  the 
rate  of  two  drops  per  second  till  the  bottom  of  the 
llask  is  dry.  In  this  way  the  whole  distillation 
only  occupies  20  minutes,  and  the  position  of  my 
thermometer  prevents  the  masking  of  the  presence 
of  lighter  hydrocarbons,  which  undoubtedly 
happens  in  the  Redwood  method. 

A  slow  rate  of  distillation,  as  specified  in  the 
Redwood  method,  must  obviously  give  incorrect 
results  when  the  petrol  to  be  distilled  either 
contains  hydrocarbons  of  very  low  boiling  point 
or  is  a  mixture  of  petrol  and  condensed  casing-head 
gas,  which  has  a  notoriously  low  boiling  point.  In 
such  a  case  a  considerable  percentage  of  the  con- 
densed vapour  will  evaporate  from  the  receiving 
measuring  cylinder  and  will  therefore  give  in- 
accurate readings.  It  is,  of  course,  impracticable 
to  enclose  the  receiving  cylinder  in  an  ice-chest, 
to  prevent  evaporation,  as  in  that  case,  too,  the 
reading  will  be  inaccurate,  since  the  distillate 
should  be  at  the  same  temperature  as  the  liquid 
before  it  was  placed  in  the  still  for  testing. 

My  method  thus  differs  from  the  Redwood 
specification,  firstly  in  the  initial  boiling  point,  and 
secondly  in  the  speed  of  distillation.  It  is  very 
difficult  to  define  the  initial  boiling  point  of  a 
petrol,  seeing  that  the  liquid  consists  of  a  series 


of  hydrocarbons  of  different  boil  ng  points,  but  if 
the  boiling  point  of  a  liquid  is  identical  with  the  con- 
densing point  of  its  vapour,  under  the  same  pres- 
sure, the  initial  boiling  point  of  such  a  liquid  as 
petrol  should  be  the  temperature  at  which  the 
first  vapours  given  off  are  condensed.  It  would 
be  impossible  to  observe  this  point  with  the  Red- 
wood method  where  the  thermometer  is  immersed 
in  the  boiling  liquid,  and  is  only  raised  to  its 
vapour  position  with  the  ascending  vapours,  in 
which  short  time  the  thermometer  has  no  oppor- 
tunity to  cool  sufficiently  to  register  the  con- 
densing point  of  the  first  vapours  passing  over. 

It  is  to  be  noted  that,  with  the  exception  of  the 
position  of  the  thermometer,  the  method  devised 
by  Ubbelohde  and  Holde  resembles  my  method 
and  has  been  adopted  by  the  Deutsche  Verband  fur 
die  Materialpriifung  der  Technik,  for  all  trade, 
technical,  and  customs  purposes.  In  their  case 
the  thermometer  is  placed  in  such  a  position  that 
the  top  of  the  mercury  bulb  is  just  below  the  side 
outlet  of  the  Engler  flask,  and  their  initial  boiling 
point  is  the  temperature  registered  by  the  ther- 
mometer when  the  first  drop  falls  from  the  tail- 
end  of  the  condenser.  I  do  not  agree  with  their 
position  of  the  thermometer,  because  the  slightest 
variation  in  the  flame,  or  the  slightest  draught 
on  the  flask,  will  create  a  slight  vacuum,  and  the 
cold  air  drawn  in  from  the  condenser  is  bound  to 
affect  the  thermometer  readings.  This  is  not  so 
marked  in  my  method,  because  of  the  position  of 
the  mercury  bulb  below  the  outlet.  I  also  do  not 
agree  that  their  initial  boiling  point  temperature 
is  the  correct  one,  because  by  the  time  the  first  drop 
of  condensed  liquids  falls  from  the  tail-end  of 
the  condenser  a  considerable  amount  of  further 
vapour  has  entered  the  condenser,  and  the  tem- 
perature registered  is  that  of  the  then  ascending 
vapour  and  not  of  the  vapour  which  had  already 
condensed. 

My  method  of  testing  the  boiling  points  of 
petrol  by  distillation,  like  the  Redwood  method, 
is  quite  simple,  and  requires  no  special  apparatus, 
and,  with  a  little  practice,  any  intelligent  person  can 
get  concordant  results. 

One  other  claim  my  method  has  for  consideration 
by  the  petroleum  trade  as  a  whole  is  that,  except 
for  the  very  lightest  hydrocarbons,  results  obtained 
by  it  are  not  very  divergent  from  distillation  results 
obtained  by  the  use  of  an  "  eight-pear  Young's 
still-head,"  and  also  I  have  habitually  controlled 
my  stills,  and  was  able  at  the  refinery  to  obtain 
products  at  least  in  the  same  percentages  as  those 
indicated  in  my  preliminary  distillation. 


Comparative  tests  of  various  trade  grades  of  petrol. 

Y= Distillation  with  Young's  S-pear  dephlegniator    } 

A = Distillation  by  Anfilogoff  method  -  %  given  by  volume. 

K  =  Distillation  by  Redwood  method  ) 


Boiling  points. 


No.  1  war  spirit. 
Sp.  gr.  at  00°  F.  0-725. 


No.  2  war  spirit. 
Sp.gr.  at  60°  F.  0-730. 


No.  3  war  spirit. 
Sp.  gr.at  G0°  F.  0-741, 


Bus  spirit. 
Sp.  gr.at  60°  F.  0-768. 


Y 


Bus  spirit. 
Sp.  gr.at  60°  F.  0-765 


Initial    

Below  50°  C\ 
„  60°  C. 
70°  C. 
..  S0°C. 
,,  90°  C. 
„  100°  r. 
,,  110*0. 
..  120°  C. 
..  130°  C. 
..     140°C. 

150°  C. 

160°  C. 

170°  C. 

180°  C. 


Final 


35°  C. 

40°  C. 

60°  C. 

85  C 

40°  C. 

62°  C. 

40°  C. 

45°  C. 

% 

% 

% 

% 

% 

°/ 

% 

% 

3 

1 

1 

6 

11 

. — 

5 

3 

— 

3 

1 

11 

4 

3 

9 

5 

4 

61 

3 

17', 

15} 

14 

151 

11 

101 

10 

61 

30 

27  J 

26 

25 

20J 

20 

16 

13 

42 

41 

40'. 

34 

31 

31 

23 

21 

56 

55 

54  J 

45 

43 

43 

334 

30! 

'., 

67 

67 

55 

56 

56 

45 

41 

75 

77 

76! 

65 

07 

67 

58 

53 

83 

84 

83! 

74! 

*  5 

75 

68} 

65 

88 

89 

91 J 

SI 

82J 

83 

78 

76 

— 

93 

93! 

87 

89 

89 

— 

84 

— 

96 

■ — 

— 

921 

92 

— 

895 

— 

— 

— 

._. 

94 

94 

— 

93 

179°  C 

179°  C. 

' — 

189°  C. 

189°  0. 

. — 

190°  C. 

72°  C. 


fi 
12 
21 
31 
41 
54 
65 
76 
84 
891 
93 
190°  C 


44°  C 
% 


2 

4 

6i 
111 
191 
34 
51 
68 
80 
89 


«)    ('. 
% 


4 
10 

18 
34 
54 
73 
86 
93 
98 


82°  C. 


1 

7 
17 
33! 
54 
72 
86 
93 
98 


178°  C 


178°  C 


70°  C. 

75°  C. 

% 

% 

-,v 

— 

3 

i 

9 

6 

33 

30 

53 

50 

684 

7H 

81 

84i 

86 

92 

— 

96 

— 

~~ 

— 

170°  C. 

94°  C.» 


3! 
25 
51 
71 
85 
92 
96 


170°  O. 


*  First  drop  at  94°  0,  then  thermometer  fell  to  8&°  before  again  commencing  to  rise. 
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Bristol  and  South  Wales  Section. 


Meeting  held  at   Bristol    University,   on    Tuesday, 
November  20M,  1917. 


MODF.HX       PRACTICES       IX      COAL      TAR 
DISTILL  Vl'h'V 

BY    T.    HOWARD    BIT1.KK,    I'll.l)..    M.SC. 

(Abstract.) 

Tli''  composition  of  coal  tar  is  so  varied  ttiat 
it  is  Impossible  to  give  any  general  analysis 
that,  would  !»■  representative;  it  la  dependent 
on  such  factors  as  temperature  of  cabronisation 

of  tlu'  coal,  nature  of  coal  used,  the  shape  of 
retorts,  etc.  Generally  speaking  these  Factors 
combine  together  to  form  a  tar  that  contains  a 
preponderanee  of  paraffins  with  a  low  percentage 
•of  pitch,  or  one  that  contains  nearly  all  ring 
compounds  with  a  higher  amount  of  pitch  and 
free  carbon.  At  any  rate,  tar  can  he  looked  upon 
as  a  very  complex  mixture,  having  a  sp.  gr.  of 
approximately  11  to  1-2. 

The  apparatus  used  for  the  distillation  of  tar 
vari. is  amongst  different  distillers,  but  practically 
•  only  in  detail,  such  as,  size,  type  of  still, 
material-  used  in  construction,  etc.  Generally 
kin.r,  the  still  is  of  a  vertical  type  having  a 
dish  bottom,  which  insures  longer  life  and  greater 
beating  surface.  The  stills  arc  as  a  rule  arranged 
in  a  row  and  are  generally  of  10 — 20  tons  capacity. 

The  modern  practice  in  economising  heat  in 
•distillation  is  to  attach  to  the  still  a  pre-heater, 
in  which  the  vapours  from  the  still  are  condensed 
by  raw  tar,  which  is  afterwards  used  as  the  still 
charge  on  the  next  time  of  working. 

Many  forms  of  continuous  stills  have  been  tried, 
but  have  so  far  not  been  very  freely  adopted  for 
the  distillation  of  tar,  except  in  cases  where  only 
-dehydration  of  tar  is  required.  One  might  men- 
tion such  plants  as  Hird's,  Wilton's,  and  Len- 
nard's  st  Ills,  the  latter  being  interesting  in  so  far 
that  it  is  worked  on  the  principle  of  fractional 
■condensation   and   not  fractional   distillation. 

The  fractions  obtained  from  the  distillation  of 
coal  tar  are  by  no  means  constant,  as  they  depend 
upon  the  plant  used,  and  the  plant  available  for 
working  up  the  products  produced. 

For  the  sake  of  these  remarks  the  fractions 
may  be  divided  up  as  follows  : — 

<1)  Ammonia  liquor  that  distils  approximately  up  to  150°  C. 

;u>  I  Igtat  Mil  that  .list il~  approximately  at 150° — 220°  C. 

(:(>  Onosote  "il  that  dlstita  approximately  at 220° — 280°  C. 

<4)  Anthracene  or  yellow  oil  that  distils  approxim- 
ately at 280°— 350°  C. 

(5)  Pitch. 

Pitch  from  the  still  at  the  end  of  distillation 
js  run  into  coolers,  where  it  is  allowed  to  remain 
until  cool  enough  to  run  into  bays  or  beds.  The 
handling  of  pitch  is  a  problem  of  great  import- 
ance to  the  tar  distiller,  as.  being  approximately 
till",,  of  th.-  crude  material,  the  quantity  is  large  ; 
also  the  danger  to  workmen  in  working  it  is 
ureal,  the  dust  therefrom  causing  temporary 
blindness.  Again  men  working  in  contact  with 
pitch  for  some  years  have  a  tendency  to  a  terrible 
disease  known  as  "  pitch  cancer." 

One  of  the  most  successful  modern  methods  of 
dealing  with  pitch,  is  to  run  it  while  hot  into 
pans  holding  about  J  ton.  The  pitch  is  allowed 
to  cool,  after  which  the  pans  are  swung  over  a 
railway  truck  by  means  of  a  crane  and  tipped, 
I  he  whole  block  of  pitch  falling  into  the  truck. 
By  this  method  tin-  pitch  is  not  handled   by  men 

at  all:    the  only  objection  being  a  large  capital 

■outlay  required  in  pans,  light  railways,  cranes,  etc. 


Anthracene  oil  is  allowed  fco  cool  in  boilers 
having  some  form  of  slow  agitation,  when  anthra- 
cene is  deposited.  This  is  filter-pressed,  passed 
through  a  centrifugal  machine,  or  hot-pressed, 
when  a  dark  green  powder  containing  about 
In",,  ol  anthracene  is  obtained.  This  can  be 
further  purified  by  means  of  various  solvent -. 
one  of  the  most  valuable  being  pyridine.  The 
purified  anthracene  finds  a  valuable  use  at  the 
present  day  as  the  parent  substance  of  alizarin 
dyes. 

Creosote  oil  on  being  cooled  deposits  naphtha- 
lene in  a  crystalline  form,  and  on  being  drained 
off  is  ready  for  the  market  for  use  as  wood  pre- 
servative, liquid  fuel,  etc.  The  naphthalene  so 
obtained  is  drained  or  centrifuged.  This  product 
can  be  purified  by  washing  while  melted  with 
sulphuric  acid  and  caustic  soda,  and  is  then 
either  sublimed  or  re-distilled  and  crystallised. 

Light  oil.  This  fraction  is  in  many  ways  the 
most  interesting,  especially  at  the  present  day, 
as  it  contains  the  tar  acids,  the  most  important 
of  which  is  phenol,  from  which  are  prepared  picric 
acid  and  all  the  other  explosive  picrates.  Also 
in  this  fraction  is  found  benzene,  from  which 
synthetic  phenol  is  prepared,  and  toluene,  which 
is  nitrated  to  the  familiar  trinitrotoluene  (T.N.T.). 

It  is  first  necessary  to  extract  from  the  light 
oil  the  tar  acids,  and  the  process  most  freely 
adopted  is  the  one  known  as  the  C02  process. 
In  this  the  light  oils  are  washed  with  caustic- 
soda,  and  the  sodium  salts  of  the  tar  acids  are 
admitted  to  a  cylinder  through  which  carbon 
dioxide  is  passed.  On  being  neutralised  the  free 
tar  acids  float  to  the  top,  and  the  resulting  sodium 
carbonate  is  used  for  manufacturing  a  further 
quantity  of  caustic  soda,  by  boiling  with  the 
lime  obtained  from  a  lime  kiln,  which  supplies 
the  carbon  dioxide.  This  process,  which  works  in 
a  cycle,  is  very  efficient  and  the  loss  in  working 
is  not  high.  The  acid-free  light  oil  is  then  sub- 
mitted to  washing  with  concentrated  sulphuric  acid 
and  caustic  soda,  and  on  fractional  distillation 
benzene,  toluene,  xylene,  and  heavy  naphtha  are 
obtained. 

The  uses  of  the  various  products  obtained  from 
the  distillation  of  coal  tar  were  mentioned.  Also 
some  of  the  effects  brought  about  in  the  industry 
tlirough  War  conditions  were  discussed. 


Edinburgh  Section. 


Meeting  held  at  Edinburgh  on  Tuesday,  December 
Uth,  1917. 


MR.    D.    B.    DOTT    IN    THE    CHAIR. 

ANTISEPTICS. 

A  Short  Account  of  Work  done  for  the 
Micdical  Research  Committee  in  the 
Pathological  Department,  Edinburgh 
University. 

by  theodore  rettie,  d.sc. 

In  January.  1915,  the  National  Insurance  Medical 
Research  Committee,  at  the  request  of  the  War 
Office,  issued  an  appeal  to  the  various  medical 
schools  to  institute  research  on  several  problems 
which  had  been  encountered  in  the  medical 
service  at  the  Front.  One  of  the  most  urgent 
requirements  was  a  reliable  antiseptic  for  the 
treatment  of  heavily-infected  wounds,  with  special 
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attention  to  spore-bearing  organisms.  Professors 
Lorrain  Smith  and  Ritchie  at  once  organised 
several  sets  of  workers  to  investigate  the  various 
problems,  under  their  own  direction.  The  work 
on  antiseptics  was  carried  out  by  the  Professors, 
Dr.  A.  Murray  Drennan,  now  Professor  of  Clinical 
Pathology  in  Otago,  Dr.  W.  Campbell,  now  a 
Captain  in  the  R.A.M.C.,  stationed  at  Alexandria, 
and  myself.1 

It  may  seem  strange  that  over  40  years  after 
the  introduction  of  antiseptic  surgery  by  Sir 
Joseph  Lister  no  ideal  antiseptic  has  been  devised 
for  such  emergency  treatment  :  the  explanation, 
I  think,  is  to  be  found  in  the  tendency  of  modern 
surgery  to  leave  as  much  to  the  recuperative 
power  of  the  patient's  own  body  as  possible.  In 
preparing  for  operation  the  surroundings  of  the 
patient  are  rendered  as  sterile  as  possible.  Instru- 
ments, swabs,  dressings,  everything  that  will 
come  in  contact  with  him,  are  sterilised  by  heat, 
in  fact  notliing  that  is  not  sterile  is  allowed  to 
touch  him.  Under  such  conditions  the  only 
antiseptic  necessary  is  some  iodine  solution  to 
sterilise  the  patient's  skin,  and  lysol  or  such 
preparation  in  which  to  place  instruments  after 
use.  In  accident  cases  where  the  wound  is  already 
infected,  the  injured  tissues  are  carefully  dissected 
out  under  chloroform  and  the  wound  cleansed 
with  some  strong  antiseptic,  most  often  with 
5  %  aqueous  carbolic  acid,  Lister's  original  anti- 
septic, or,  by  some  of  the  ultra-aseptic  surgeons, 
with  large  douches  of  sterile  saline  (0-85%  salt 
solution — this  is  known  as  normal  saline  as  its 
osmotic  pressure  is  equal  to  the  pressure  of  the 
plasma  of  the  body).  Such  procedure,  though 
successful  with  a  limited  number  of  patients, 
obviously  cannot  be  applied  in  a  casualty  dressing 
station  ;  the  wounds  are  always  contaminated  : 
they  are  deep,  often  ramifying,  and  may  contain 
pieces  of  clothing  or  splinters,  all  presumably 
carrying  infection.  To  meet  such  conditions 
powerful  remedies  are  necessary,  but  they  must 
be  discriminatingly  powerful  ;  microbes  which 
are  vegetable  cells  must  be  killed,  both  vegetative 
forms  and  spores,  which  are  much  more  resistant. 
At  the  same  time  the  animal  cells  of  the  tissues 
must  be  damaged  as  little  as  possible  by  the 
antiseptic  ;  free  drainage  for  all  discharges  from 
the  wound  must  also  be  maintained. 

In  opposition  to  the  antiseptic  method  there  is 
what  has  been  called  the  physiological  method 
of  wound  treatment,  introduced  by  Sir  Almroth 
Wright.  The  wound  is  treated  with  a  hypertonic 
saline  solution,  i.e.,  a  solution  having  an  osmotic 
pressure  higher  than  that  of  the  plasma.  As 
a  result  of  this,  fluid  is  rapidly  poured  out  by  the 
tissues,  the  idea  being  that  the  microbes  are  thus 
washed  out  of  the  wound  and  at  the  same  time 
destroyed  by  the  bactericidal  properties  of  the 
lymph. 

In  support  of  this  method  the  argument  was 
advanced  that  any  antiseptic  damages  the  tissue 
to  which  it  is  applied  to  such  an  extent  that  the 
value  of  it  as  a  destroyer  of  bacteria  is  lost,  and 
the  dead  cells  and  coagulated  albumin  which  the 
antiseptic  leaves  in  the  wound  are  a  fertile  source 
of  further  trouble.  By  hypertonic  saline  treat- 
ment this  difficulty  is  avoided.  With  these  two 
principles  in  mind,  our  object  was  to  fkid  an 
antiseptic  agent  thoroughly  efficient  as  a  killer 
of  bacteria  and  spores,  and  at  the  same  time 
harmless  from  the  point  of  view  of  the  wound 
tissues. 

Our  first  step  was  to  test  the  comparative 
efficiency  of  all  the  antiseptics  in  general  use. 
It  is  obvious  that  it  is  impossible  to  make  a  definite 
statement  as  to  the  value  of  an  antiseptic  for 
wound  treatment  from  its  behaviour  under  labora- 
tory conditions.  Most  elaborate  experimental 
methods  have  been  devised  in  the  endeavour  to 
fix  a  standard  by  which  antiseptics  may  be  tested, 


but  further  research  has  shown  that  so  many 
factors  enter  into  the  efficiency  problem  that  test 
tube  methods  have  come  to  be  regarded  more  or 
less  as  a  compromise.  For  instance  Chick  and 
Martin2  have  shown  that  what  might  be  called 
mass  action,  i.e.,  the  actual  number  of  bacteria 
exposed  to  the  action  of  the  antiseptic  in  the 
test  tube,  has  a  very  important  bearing  on  the 
efficiency.  The  presence  of  organic  matter  other 
than  the  bacteria  has  naturally  a  protective 
action  in  favour  of  the  bacteria  :  various  mixtures 
of  bacteria  with  blood  serum,  whole  blood,  pus, 
muscle  extract,  etc.,  have  been  employed  to 
reproduce  as  far  as  possible  conditions  likely  to  be 
met  with  in  a  wound.  For  our  tests  we  decided 
to  use  pieces  of  heavily  -infected  tissues  which  were 
exposed  for  definite  periods  to  a  large  volume 
of  the  antiseptic  solution.  The  tissue  after  treat- 
ment was  washed  free  of  the  antiseptic  with 
successive  quantities  of  sterile  water,  and  in 
cases  where  it  was  deemed  necessary,  any  residual 
antiseptic  was  neuti'alised  by  appropriate  chemical 
methods.  The  tissue  was  then  put  into  a  tube 
of  sterile  broth  and  incubated  :  readings  were 
taken  at  24,  48,  and  72  hours. 

The  antiseptics  tested  were  those  in  use  at  the 
military  hospitals  in  Edinburgh  and  others  which 
have  been  more  or  less  in  general  use  :  they  were 
phenol,  acrosyl,  kymol,  chinosol  (oxyquinoline 
potassium  sulphonate),  hydrogenperoxide,  mercuric 
iodide,  tincture  of  iodine,  potassium  perman- 
ganate 4  0o,  methylated  spirit,  turpentine,  salicylic 
acid,  sodium  salicylate,  methyl  salicylate  (oil  of 
wintergreen),  glycerin,  bleaching  powder,  bleaching 
powder  and  hydrogen  peroxide  (for  nascent 
oxygen),  eau  de  Javelle,  boric  acid.  Our  test 
proved  very  drastic  :  of  the  above  only  bleaching 
powder,  10  0o  solution,  eau  de  Javelle  (10  % 
sodium  hypochlorite),  5  %  phenol,  and  the  mixture 
of  bleaching  powder  and  hydrogen  peroxide  had 
any  effect  in  delaying  or  inhibiting  growth,  and 
the  first  two  were  decidedly  ahead  of  the  others. 
The  hypochlorites  were  thus  proved,  as  has  often 
happened  before,  to  be  the  strongest  antiseptics 
in  general  use.  There  are  other  points  decidedly 
in  their  favour.  Bleaching  powder  is  cheap, 
easily  procured  anywhere,  and  above  all  it  cannot 
be  classed  as  a  dangerous  poison.  On  the  other 
hand  pure  Liquor  calcis  chlorinataz  and  eau  de 
Javelle  are  very  drastic  remedies  and  on  account 
of  their  strong  alkalinity  and  high  chlorine  content 
(about  3%  available  chlorine)  the  tissues  will  not 
stand  their  continued  application :  for  this 
reason  they  have  never  come  into  general  use, 
though  they  have  both  been  used  with  great 
success  on  occasion.  For  instance  in  1846  Bemel- 
weiss,  an  Austrian  physician,  stamped  out  an 
epidemic  of  sepsis  in  his  hospital  in  Vienna  by 
using  bleaching  powder.  Pasteur  used  Liquor 
calcis  chlorinate,  and  I  am  informed  by  Sir  James 
Russell  that  when  he  was  a  medical  student  in 
this  University  Professor  Spence  constantly  used  it. 
Our  problem  thus  reduced  itself  to  getting  bleach- 
ing powder  into  a  solution  or  powder  that  could 
be  applied  to  open  wounds  without  damaging  the 
tissues  unduly. 

Following  our  original  method,  i.e.,  with  infected 
tissues,  and  using  mixtures  of  varying  proportions 
of  boric  acid  and  bleaching  powder  with  small 
quantities  of  water,  we  found  that  with  equal 
quantities  of  each  we  got  a  most  pungent  smell- 
ing paste  which  had  no  difficulty  in  sterilising  the 
tissue  and  on  the  other  hand,  apart  from  bleaching, 
did  not  seem  to  damage  it  as  much  as  was  expected. 
We  also  found  that  the  gas  (hypochlorous  acid) 
given  off  by  this  mixture  was  capable  of  sterilising 
highly  infected  tissue,  provided  it  was  allowed  to 
act  long  enough  :  in  some  of  the  experiments  two- 
hours  was  sufficient.  This  mixture  therefore  gave 
promise  of  high  value  as  a  wound  dressing,  and  I 
shall  have  occasion  to  refer  to  it  later.     Solutions 
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i.il  iron,  this  mixture  were  next  tested  and 
very  interesting  results  were  brought  out;  the 
ricidal  efficiency  oi  the  solution  was  greatly 
increased;  instead  ol  3-5%  available  chlorine,  as 
in  Liquor  ealoia  chlorinates,  one-tenth  ol  that 
amount  gave  very  satisfactory  results,  the  tree 
hypochlorous  ai  id  proving  a  much  better  germicide 
than  the  calcium  salt . 

Further  test  experiments  were  carried  out  with 
anthrax  spores,  one  of  the  most  virulent  and 
resistant  of  pathogenic  organisms;  we  were 
gratified  i"  lind  thai  our  solution  in  a  Btrength  ol 
n  :;.">",,  available  chlorine  killed  tin- spores  in  one 
minute. 

Turning  next  to  the  action  on  living  tissues, 
working  Brsi  on  rabbits,  then  on  ourselves,  then 
mi  patients  in  local  hospitals,  we  were  soon  con- 
vinced  that  hypochlorous  acid  in  a  solution  such 
as  ours  could  be  applied  to  tissues  in  a  Btrength 
hitherto  unsuspected.  Large  quantities  of  the 
solution  can  be  applied  to  extensive  wound  surfaces, 
;  ad  may  be  freely  introduced  into  the  peritoneum 
or  pleural   cavity   without  producing  any  toxio 

effect;  indeed  the  mixed  powders  may  he  intro- 
duced into  wounds  and  even  into  the  peritoneal 
cavity  without  damaging  the  tissues;  such  treat- 
ment has  been  found  very  effective  in  grossly 
infected  wounds. 

Pure  hypochlorous  aeid  in  aqueous  solution 
always  contains  free  hydrochloric  and  chloric  acids 
<lue  to  spontaneous  decomposition,  one  molecule 
of  hypochlorous  acid  being  oxidised  to  chloric  acid 
at  the  expense  of  other  two  molecules  which  are 
reduced  to  hydrochloric  acid.  Both  are  very 
strong  a  ids  and  therefore  pure  hypochlorous 
i  id  is  not  suitable  for  wound  treatment. 
By  adding  boric  arid  to  chloride  of  lime  in  the 
proportions  above  stated  we  have  produced  a 
solution  containing- calcium  bihorate,  an  acid  salt 
of  extremely  low  hydrogen  ion  concentration;  on 
mixing  such  a  solution  with  one  containing  hydro- 
chloric add,  the  acidity  is  reduced  as  the  free  H" 
ions  are  taken  up  by  the  boric  ions  forming  1I3B03 ; 
the  acidity  of  the  solution  therefore  cannot  rise 
the  dissociation  constant  for  boric  acid, 
which  is  very  low. 

By  this  adjustment  various  advantages  have 
been  secured  :  the  alkalinity  of  the  chloride  of 
lime  has  been  reduced,  the  full  effect  of  the  free 
hypochlorous  acid  has  been  secured,  aud  the 
solution  cannot  become  unduly  acid.  In  virtue 
of  this  balance  it  follows  that  the  solution  can  be 
applied  freely  to  the  tissues  of  the  body,  and  that 
s  considerable  quantity  can  be  injected  into  the 
.  in  ulaling  blood  without,  harmful  effect. 

The  high  germicidal  value  of  pure  hypochlorous 
add  solutions  was  demonstrated  in  1903  by 
Andrews  and  Orton.3  In  test-tube  experiments 
they  found  that  very  weak  solutions  of  hypo- 
.  hlorous  acid,  1  part  in  100,000,  would  kill  patho- 
genic  organisms  in  one  minute,  but  when  applied 
to  solutions  containing  organic  matter  as  well  as 
bacteria  they  found  the  hypochlorous  acid  so 
rapidly  destroyed  that  they  did  not  evolve  any 
method  of  applying  the  solution  as  a  practical 
antiseptic. 

Putting  all  the  above  observations  together  we 
fixed  on  the  following  as  safe  antiseptics  : — 

The  powder,  equal  weights  of  chloride  of  lime 
and  boric  aeid.  The  solution,  prepared  by 
shaking  up  25  grms.  of  the  above  mixture  in  one 
litre  of  water  and  filtering  off  the  sediment ;  this 
solution  contains  about  0-26%  hypochlorous  acid. 
The  powder  we  named  Eupad  and  the  solution 
Eusol — words  derived  from  the  initial  letters  of 
Edinburgh  University  Pathology  Department. 

A  simple  and  convenient  method  of  preparing 
small  quantities  of  Eusol  is  to  make  it  up  from 
Liquor  calcis  chlorinat<c.  that  is  10%  chloride  of 
lime  :  this  solution,  contrary  to  the  statement  in 
the  Pharmacopoeia,  keeps  very  well  if  stored  in  a 


cool  dark  cupboard.  I  have  kept  it  for  months 
in  the  laboratory  with  a  ver\  small  loss  of  chlorine. 
This  solution  ma>  be  made  in  quantity,  say  two 
litres,     filtered     clear,     and     the     chlorine    content 

determined  ;  the  amount  necessary  for  one  litre 
of  Eusol  is  easily  calculated  ;  with  a  good  chloride 
of  line-  this  should  be  about  125  CC,  which  is 
diluted  to  one  litre,  and  shaken  with   It)  grms.  of 

boric  acid  ;  the  solution  remains  clear. 

For  testing  we  recommend  .V  10  sodium  arsenite 
solution  ;  this  solution  keeps  belter  than  sodium 
thiosulphate  ;  it  is  also  better  for  testing  bleaching 
powder,  as  chlorates  do  not  interfere  with  the 
result,  as  they  do  in  the  hydrochloric  acid  and 
poUassium  iodide  method. 

Another  hypochlorite  solution  has  also  been 
introduced  as  an  antiseptic.  It  is  known  as 
Dakin's  *• '  solution  and  contains  sodium  hypo- 
chlorite and  sodium  bicarbonate  ;  its  action  is 
much  the  same  as  that  of  Eusol  but  it  is  decidedly 
alkaline. 

As  Eusol  is  a  most  powerful  oxidising  agent  it  is 
evident  that  its  value  as  an  antiseptic  will  soon  be 
reduced  in  contact  with  organic  fluids  such  as  are 
encountered  in  an  open  wound  ;  therefore  in  order 
to  bring  any  effective  solution  into  contact  with 
the  organisms  hidden  in  the  deptlis  of  the  wound, 
large  quantities  must  be  used  and  the  solution  got 
down  to  the  lowest  recesses  and  pockets.  To 
accomplish  this,  surgeons  have  various  appliances 
with  rubber  tubes  branching  from  a  common 
source  of  supply  ;  this  method  was  applied  most 
successfully  with  Eusol  by  Captain  Miles6  in 
Edinburgh  and  also  by  Captain  John  Eraser6  in 
France.  A  similar  method  has  been  advocated  by 
Carrel,  who  worked  with  Dakin's  solution  at 
Compiegne,  and  constitutes  the  Carrel-Dakin7 
method  of  wound  treatment. 

We  have  further  observed  in  open  wounds  a 
distinct  outpouring  of  lymph  on  the  application 
of  Eusol,  thus  combining  the  advantages  of  the 
hypertonic  saline  treatment  with  the  killing  power 
of  the  hypochlorous  acid  ;  here  also  the  non- 
toxicity  of  the  solution  tells  strongly  in  its  favour  ; 
there  are  no  toxic  by-products  at  all.  Carbolic 
acid  is  an  excellent  antiseptic,  but  if  applied  to  a 
wound  in  unlimited  quantity  it  very  soon  produces 
necrosis  and  may  even  produce  symptoms  of 
general  poisoning.  The  cresols  and  emulsions 
containing  them  precipitate  a  sticky  film  of 
resinous  matter  in  the  wound,  clogging  it  and 
preventing  free  drainage. 

In  the  course  of  our  preliminary  experiments  on 
the  effect  of  Eusol  on  live  tissues  we  found  that 
large  quantities,  as  much  as  40  to  50  c.c,  could 
be  injected  into  the  blood  stream  of  rabbits  with- 
out injuring  the  animal  ;  following  up  this  line  of 
investigation,  with  a  view  to  attacking  sepsis  in 
the  blood,  we  have  met  with  a  considerable 
measure  of  success.  We  applied  tins  method  of 
treatment  in  the  first  instance  to  a  case  of  puerperal 
septicemia  in  the  Maternity  Hospital  in  this  city.8 
The  patient  was  suffering  from  an  extremely  grave 
form  of  blood  poisoning  ;  the  treatment  was  com- 
pletely successful. 

Following  on  this,  Captain  John  Fraser, 
R. A. M.C.,9  applied  the  same  t  rea.tment  to  soldiers 
suffering  from  the  acute  toxaemia  arising  from 
wounds  infected  with  the  gas-producing  organisms 
■ — Bacillus  Wclchii,  B.  sparogenes,  etc.  These 
organisms,  which  cause  what  is  known  as  gas 
gangrene,  owing  to  the  fact  that  they  produce 
large  quantities  of  gas  inside  the  tissues,  are  the 
scourge  of  the  casualty  clearing  stations  ;  they 
are  spore-bearers  and  therefore  difficult  to  kill 
and  the  spores  are  present  everywhere. 

In  certain  types  of  gas  gangrene  toxaemia, 
Captain  Fraser  found  intravenous  Eusol  as 
strikingly  successful  as  in  our  first  case,  but  in 
others  it  did  not  seem  to  have  any  effect  ;  and  this 
has  been  the  experience  of  all  workers  who  have 
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employed  the  method.  Sir  Herbert  Water- 
house10  in  his  report  from  Anglo-Russian  Hospi- 
tals, says  :  "  We  entertain  the  highest  opinion 
of  its  value  as  a  life-saving  method  in  many 
apparently  hopeless  cases  of  septicaemia  and 
pyaemia."  This  treatment  was  the  subject  of 
much  investigation  under  our  own  care  at  the  Sick 
Children's  Hospital  in  Edinburgh.  A  paper  on  the 
subject  was  published  in  the  "  Edinburgh  Medical 
Journal  "  u  this  summer.  As  a  result,  we  found 
that  evidence  of  benefit  was  recorded  in  cases  of 
lung  infection,  such  as  broncho-pneumonia, 
empyema,  abscess  of  lung  ;  in  toxaemia  from 
appendicitis,  and  in  one  case  of  toxic  diarrhoea, 
also  in  cases  of  chronic  meningitis.  No  benefit 
accrued  in  cases  of  rheumatism  or  in  tuberculosis. 
The  problem  we  are  now  engaged  on  is  to  find 
out  why  in  certain  bacterial  infections  we  can 
help  the  recuperative  powers  of  the  body  and  in 
others  we  cannot.  We  may  be  acting  on  a  toxin 
produced  by  the  bacteria  and  circulating  in  the 
blood,  or  we  may  destroy  some  toxic  agent  formed 
by  the  blood  itself,  or  may  merely  stimulate  a 
protective  reaction  in  the  body  fluids.  Many 
theories  have  been  advanced  as  to  the  conditions 
found  in  acute  toxaemia.  A  toxin  of  protein 
origin  has  been  held  accountable.  Again,  an 
increase  in  the  acidity  of  the  blood,  due  to  the 
production  of  butyric  and  kindred  acids  by  the 
bacteria.  A  later  suggestion  by  Wright  is  that 
the  antitryptic  power  of  the  blood  is  reduced  ; 
this  allows  the  trypsin  to  prepare  a  suitable  medium 
for  the  growth  of  the  bacteria  in  the  blood  itself 
and  the  patient  is  overwhelmed  by  an  acute 
invasion  of  the  actual  organisms.  The  subject 
is  much  too  large  to  enter  into  in  a  paper  like 
this.  I  merely  indicate  it  to  show  the  sort  of 
problems  that  the  chemist  is  asked  to  solve  in 
pathological  or  physiological  chemistry. 

Take  the  question  of  toxins.  In  a  rabbit  of  2 
kilos,  weight  there  is,  say,  100  c.c.  of  blood.  Such 
a  rabbit  can  stand  without  inconvenience,  say, 
for  a  very  safe  estimate,  20  c.c.  Eusol  intraven- 
ously ;  this  contains  005  grin.  HCIO  ;  obviously 
005  grm.  of  hypochlorous  acid  in  100  c.c.  of 
blood  can  have  no  possible  action  as  a  direct  anti- 
septic. On  the  other  hand,  ricin,  a  vegetable 
protein  poison  extracted  from  castor  oil  beans, 
very  closely  resembling  the  bacterial  toxins,  when 
administered  intravenously  to  a  2 -kilogram  raboit 
in  a  dose  of  0001  mgrm.,  kills  the  animal.  A  very 
small  amount  of  hypochlorous  acid  would  suffice 
to  neutralise  this  dose,  if  it  could  reach  it. 

Hitherto  the  treatment  of  conditions  due  to 
organic  toxins  has  been  based  on  the  conception 
of  a  specific  antidote  ;  for  example,  take  diph- 
theria. The  method  of  treating  the  disease  is 
to  inject  into  the  patient  the  serum  of  an  animal 
which  has  been  rendered  highly  immune  to  the 
diphtheria  toxin.  This  serum  has  the  power  of 
neutralising  the  toxin,  but  it  is  a  specific  power  ; 
it  cannot  neutralise  the  toxin  produced  by  other 
organisms,  e.g.,  tetanus.  The  interest  of  the 
method  of  treatment  by  intravenous  injection  of 
hypochlorous  acid  lies  in  the  fact  that  we  are  able 
to  introduce  into  the  blood  a  considerable  quantity 
of  a  strong  chemical  reagent  which  will  act  in  a 
general  and  not  a  specific  manner. 

The  chemical  reaction  between  hypochlorous 
acid  and  blood  is  naturally  very  complex.  When 
hypochlorous  acid  or  hypoclilorites  act  on  proteins, 
the  first  products  are  chlorarnines.  In  these 
compounds,  which  liave  been  studied  by  Chatta- 
way.  Langheld,  and  later  by  Dakin,  chlorine 
displaces  the  hydrogen  attached  to  the  nitrogen, 
giving  compounds  containing  the  group  NCI. 
These  substances  give  the  reactions  for  free 
chlorine  and  are  themselves  antiseptics  of  con- 
siderable value.  As  they  are  formed  in  the  wound 
or  in  the  blood  stream  in  intravenous  injection. 
and  may  continue  to  exist  as  such  for  some  time, 


they  may  prove  to  have  an  important  bearing  on 
the  reactions  of  the  body.  They  ultimately  break 
down  to  aldehydes,  nitriles,  carbon  dioxide,  am- 
monia, etc.  Work  on  these  compounds  as  anti- 
septics has  been  carried  out  by  H.  D.  Dakin12  and 
others  working  in  Professor  Cohen's  laboratory 
at  Leeds,  and  two  chloranime  antiseptics  have 
been  prepared  and  are  now  in  extensive  use. 
Thev  are  known  as  chloraniine  T,  which  is  p-toluene 
sodium  sulphochloramide,  CH3C6H.,S01.NaNCl, 
and  dichloramine  T,  toluene-p-sulphodichloramine, 
CH3C6H4S02NC1,.  The  former  is  soluble  in 
water  and  is  used  in  a  strength  of  0-5%.  The 
dichloramine  is  insoluble  but  dissolves  in  eucalyp- 
tol.  which  is  then  diluted  with  paraffin  oil. 

In  the  exigencies  of  war  surgery  a  large  variet  y 
of  antiseptics,  including  several  synthetic  dyes, 
have  been  tested,  but  the  general  conclusion  seems 
to  be  that  hypochlorous  acid,  one  of  the  oldest 
antiseptics,  still  remains  the  most  reliable  for 
general  wound  treatment. 

In  Eusol  the  full  value  of  hypoelilorous  acid  is 
available  without  the  drawbacks  inherent  in  the 
earlier  solutions  containing  this  potent  reagent. 
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THE  TOXICITY  OF  METHYL  ALCOHOL  IN 
RELATION  TO  ITS  INDUSTRIAL  USES: 
A    REVIEW    OF    THE    PUBLISHED    DATA. 

BY    THOMAS    D.    MORSON. 

Introduction. 

In  the  course  of  an  investigation  into  the 
question  of  the  use  of  methyl  alcohol  and  methyl  - 
ating  agents  generally  for  various  industrial 
purposes,  the  author  found  it  necessary  to  have  a 
complete  search  of  the  literature  carried  out. 
It  soon  became  evident  that  a  mass  of  information 
was  available  as  to  the  toxic  effects  of  methyl 
alcohol.  The  references  are  distributed  tlrfough 
a  wide  range  of  scientific  publications,  and  these 
have  been  tabulated  and  in  some  cases  extracted. 
The  value  of  the  compilation  will  be  appreciated 
mostly  by  those  who  have  previously  attempted 
to  supply  evidence  that  methyl  alcohol  is  a  poison. 
The  work  has  been  carried  out  with  a  definite 
object,  concerning  which  it  is  sufficient  to  say  here 
that  pure  methyl  alcohol  is  classified  by  the 
Customs  and  Excise  authorities  as  "plain  spirit-  " 
and  has  been  subjected  to  the  same  rates  of  duty 
as  pure  ethyl  alcohol. 

The  origin  of  the  classification  of  pure  methyl 
alcohol  as  "  plain  spirits  "  is  not  clear,  but  it 
doubtless  arose  from  the  assumption  that  this 
article  was  or  might  be  regarded  as  potable  and 
capable    of   substitution   for    purposes   for    which 
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pure  ethyl  alcohol  was  used,  li  is  reasonable 
to  suppose  that  if  it  can  be  proved  definitely 
that  this  "  plain  >pirit  "  is  highly  toxic  the  main 
argument  tot  taxation  on  the  grounds  ol  pota- 
bility rails  t<>  the  ground.  If,  in  addition,  it  can 
be  shown  that  pure  methyl  alcohol  is  the  starting 
point    for    ma  lufactures   erf    the    greatest 

national  importance,  one  may  hope  thai  unnecessary 

ictions  will  no  longer  be  allowed  to  stand  in 
the  «a>  ol  Hi.-  development  ol  British  chemical 
industry, 

Th'-sr  are  the  broad  lines  upon  which  ai 
ma.    be  taken,     1  have  onl}   to  add  thai   to-day 

isb   chemical   manufacturers,   who  are   inter- 

il  in  this  question,  are  both  united  and  de- 

ined.     Restrictions    which    have    proved    an 

unfair   and    unjustifiable   burden   on   the   British 

lufacturer,  musi  be  removed,  or  modified, 
to  enable  us  to  compete  successfully  with  foreign 
rivals  in  the  great  industrial  struggle  that  lies 
before  us. 

Production  of  methyl  alcohol. 

Supplies  of  methyl  alcohol  before  the  war 
Wen  Obtained  from  the  United  States.  Canada, 
and  France,  but  chiefly  from  Germany  and  Austria. 
It  is  obviously  desirable  that  the  British  Empire 
should  be  self-supporting  in  this  respect.  The 
following  are  the  views  of  a  prominent  British 
wood-distiller : — 

•  Before  British  chemical  manufacturers  can 
hop,-  to  compete  successfully  with  the  foreigner 
in  the  manufacture  of  dyes  and  fine  chemicals 
used  in  the  arts  and  for  medicinal  purposes,  it 
is  essentia]  that  they  be  able  not  only  to  produce 
then  substances  cheaply  and  in  a  high  state  of 
purity,  but  also  that  they  should  he  independent 
of  the  foreign  manufacturer  for  the  chemicals 
required  in  their  production — otherwise  it  will 
be  in  the  power  of  the  foreign  manufacturer  to 
limit  the  extent  of  the  expansion  of  the  British 
industry.  In  this  connection,  the  products  of 
wood-distillation  are  second  only  in  importance 
to  the  products  of  what  might  be  termed  the 
sister  industry — coal  tar  distillation. 

"  There  is  immediate  necessity  for  encouraging 
the  expansion  of  the  wood-distillation  industry, 
the  present  decadent  condition  of  which  is  due 
largely  to  the  fact  that  wood  distillers,  unlike 
their  foreign  competitors,  could  find  no  market 
for  their  methyl  alcohol  owing  to  the  heavy 
restrictions  imposed  upon  it  by  the  Government. 
These  restrictions  not  only  hinder  the  expansion  of 
the  wood-distillation  industry  by,  and  to.  the 
limited  demand  for  wood  spirit  as  such,  for  de- 
natming  purposes  and  varnish  making,  but  also  the 
greater  industry  of  dyes  and  fine  chemicals,  upon 
which  the  wood-di-tillation  industry  depends  for  an 
outlet  for  its  products.  The  result  is  that  methyl 
alcohol  (pure)  is  not  produced  in  this  country  to  any 
extent — if  at  all — while  of  the  other  necessary 
products  of  wood  distillation  only  a  mere  fraction 
of  this  country's  pre-war  requirements  of  acetone, 
acetic  acid,  and  the  acetates,  w;ls  produced  at 
home." 

Another  manufacturer  makes  what  is,  in  my 
opinion,  a  very  valuable  suggestion.  He  proposes 
to  replace  the  denaturant  of  "  methylated  " 
and  "  industrial  "  alcohol  by  a  cheaper  and 
equally  efficacious  substance.  By  so  doing,  the 
whole  of  the  crude  methyl  alcohol  produced  in 
this  country  could  be  rectified  to  pure  methyl 
alcohol  for  essential  industrial  purposes. 

The  importance  of  conserving  supplies  of 
Diethyl  alcohol  cannot  be  over-stated.  To-day 
it  is  little  short  of  criminal  folly  to  wast,-  (I  use 
the  word  deliberately)  wood  alcohol  for  dena- 
turing purposes. 

The  importance  of  pure  methyl  alcohol  in  industry. 
In  support  of  the  claim  that  methyl  alcohol  is, 


in  effect,  a  "  key  "  chemical,  it,  will  suffice  to  give 

a     \eiy     brief    survey    of    its    main   uses.      In   this 

connection  I  have  to  acknowledge  with  grateful 
thanks  the  assistance  of  a  number  of  my  fellow- 
manufacturers,  who  have  sent  me  useful  informa- 
tion and  practicable  suggestions,  -Much  informa- 
tion is  available  from  the  Minutes  of  Evidence 
taken    before    the    Departmental    Committee   on 

Industrial   Alcohol  and  still  more-  from  the  papers 

by  T.  Xyrer  read   before:  this  Society  in  March, 

1003,   ami    March,    1004. 

The  position  has  materially  altered  since  then 
owing  to  the  outbreak  ol  War.  and  it  is  mainly 
from  this  point  that  I  review  the  question  under  the 

above  heading. 

Industrial  uses  of  methyl  alcohol  {pure). 

In  further  support  of  the  claim  that  methyl 
alcohol  must  be  regarded  as  a  "  key  "  chemical 
it  will  Miliice   to   summarise  as  follows: — 

Manufacture  of  dyestuffs. —  Methyl  alcohol  (pure) 
is  absolutely  essential  for  the  production  of  a  vast 
range  of  dyes  containing  methyl  groups,  and  is 
necessary  also  as  a  solvent. 

Dyestuffs  and  intermediate  products  can  be 
imported  into  Great  Britain  free  of  duty  and  the 
methyl  alcohol  which  they  contain  (as  methyl 
groups)  pays  no  tax. 

Manufacture  of  medicinal  chemicals. — The 
necessity  for  using  a  methyl  alcohol  as  pure  as 
possible  in  this  I  lass  of  manufacture  is  vital  both 
from  the  therapeutic  and  economic  standpoint. 
The  purposes  for  winch  it  can  be  used  may  be 
divided    into  : — 

( 1 )  Where  the  alcohol  is  essential  for  the 
process  in  question. 

(2)  Where  it  possesses  advantages  over  in- 
dustrial methylated  spirits  or  other  duty-free 
solvents. 

The  replacement  of  hydrogen  atoms  by  methyl 
groups,  which  is  an  essential  feature  of  the  prepara- 
tion  of   a   number   of    drugs   and   fine   chemicals, 
usually   necessitates   the   use  of  the  methyl  ester 
of  an  inorganic  acid.     In  the  preparation  of  methyl 
salicylate,   for   example,   the   methyl  alcohol  and 
salicylic  acid  are  made  to  react  in  presence  of  a 
mineral  acid  and,   whilst  absolute  purity  of   the 
methyl    alcohol   is    not    essential,    the   purer    the 
alcohol  employed  the  less  trouble  will  be  experienced 
in  the  purification  of  the  final  product.     In  cases 
where  a  hydroxyl  group  has  to  be  converted  into  a 
i   methoxyl    group,    or    methyl    added    to    tertiary 
nitrogen  (as  in  the  preparation  of  phenazone)  the 
'.    use  of  a  methyl  ester  of  a  strong  (generally  mineral) 
acid  is  unavoidable.     For  purposes  of  this  character 
the     following    methyl    esters     are    available  : — 
Chloride,      bromide,      iodide,      nitrate,      toluene, 
'    sulphonates,    picrate,   sulphate,   and   occasionally 
I    ester-salts  such  as  sodium  methyl-sulphate. 

In  preparing  any  of  these  compounds  impuri- 
ties in  the  methyl  alcohol  are  disadvantageous 
but  do  not  greatly  hinder  the  preparation  of  the 
j  chloride,  bromide,  or  iodide.  These  three  com- 
pounds are.  however,  of  little  use  for  other  reasons. 
The  most  convenient  methylating  agent  known 
is  methyl  sulphate.  Its  great  reactivity  and 
high  boiling  point  (188°  C.)  generally  render  the 
use  of  autoclaves  unnecessary.  In  the  prepara- 
tion of  methyl  sulphate,  methylsulphuric  acid 
is  first  produced  and  subjected  to  distillation. 
LTnless  methyl  alcohol  of  high  purity  is  employed, 
the  methylsulphuric  acid  is  dark  in  colour,  con- 
tains tarry  substances,  and  chars  badly  on  distil- 
lation. Both  the  yield  and  purity  of  the  methyl 
sulphate  are  affected  adversely,  and  wliilst  a  certain 
amount  of  the  impurity  can  be  removed  by 
distillation,  complete  removal  of  the  condensation 
products  derived  from  the  impurities  in  the 
methyl  alcohol  is  almost  impossible.  In  the  case 
of    salts    of    methylsulphuric    acid,    unless    pure 
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methyl  alcohol  is  used  the  impurities  cling  to  the 
salts  and  their  purification  by  repeated  crystallisa- 
tion is  impracticable  owing  to  the  ease  with 
which  they  decompose  in  solution.  The  use  of 
impure  methyl  alcohol  in  preparing  methyl 
sulphate  or  its  salts  is  very  wasteful. 

The  manufacture  of  many  medicinal  chemicals 
in  this  country  is  dependent  on  the  use  of  pure 
methyl    alcohol    free    from    revenue    restrictions. 

Manufacture  of  formaldehyde  and  its  deriva- 
tives.— Formaldehyde  forms  the  starting  point 
of  a  number  of  syntheses.  The  products  are 
largely  used  in  medicine  (e.g.,  hexamine)  and  the 
arts  (e.g.,  synthetic  resins).  The  manufacture 
must  be  carried  out  with  pure  methyl  alcohol. 

Manufacture  of  ■photographic  chemicals. — Only 
pure  methyl  alcohol  is  suitable  for  this  class  of 
preparation.  Previous  to  the  war  large  quanti- 
ties of  these  were  made  in  Germany  and  at  such 
prices  that  it  could  only  have  been  possible  with 
unrestricted  duty-free  methyl  alcohol.  It  will 
be  necessary  that  the  use  of  pure  methyl  alcohol, 
duty  free,  shall  be  made  easy,  subject  to  certain 
unhampering  conditions  of  liability  and  returns 
as  to  manufacture,  if  these  photographic  chemicals 
are  to  be  produced  in  this  country  in  quantity 
and  at  a  price  to  compete  with  the  German  pro- 
ductions. 

The  foregoing  statements  will  have  sufficed  to 
emphasise  two  facts: — (1)  The  importance  of 
pure  methyl  alcohol  in  chemical  industry.  (2) 
The  economic  difficulties  which  hinder  the  develop- 
ment of  manufactures  requiring  its  use. 

Before  passing  to  the  main  heading  of  tliis 
paper  I  would  like  to  quote  the  following  extract 
from  the  Report  of  the  Departmental  Committee 
on  Industrial  Alcohol  (1905): — 

"  Methylic  alcohol  does  not  fall  within  the  charge 
to  spirit  duty  in  Germany  and  may  be  used  freely 
for  industrial  purposes  without  control  by  the 
revenue    authorities." 

The  toxicity  of  methyl  alcohol. 

So  far  as  I  am  aware  the  toxicity  of  methyl 
alcohol  has  remained  up  to  the  present  a  disputed 
question  in  this  country. 

In  addition  to  searching  the  literature  I  have 
endeavourd  to  obtain  first-hand  evidence  from 
cases  actually  occurring  here.  Owing  to  the 
comparatively  restricted  use  of  pure  methyl 
alcohol  in  this  country,  for  reasons  already  referred 
to,  experiences  are  not  easily  obtainable.  One 
manufacturer,  however,  reports  as  follows  : — 

"  I  have  never  experimented  with  it  personally 
and  do  not  intend  to  do  so,  as  I  have  been  aware 
of  its  deadly  poisonous  action  from  experiences 
gained  in  foreign  aniline  colour  works  years  ago, 
where  workmen,  known  dipsomaniacs,  have  taken 
it  as  a  potable  spirit  with  deplorable  results, 
when  taken  in  only  minute  quantities.  I  have, 
however,  had  experiences  in  my  own  works  of 
the  influence  of  its  vapours  and  have  found  a 
complete  derangement  of  the  mental  faculties, 
together  with  a  loss  of  vision,  which,  I  believe, 
would  have  produced  a  state  of  coma  if  the  sur- 
rounding conditions  had  been  prolonged.  Some 
of  my  workmen  suffered  in  a  similar  manner, 
some  more  acutely  than  others,  dependent,  no 
doubt,  upon  the  density  of  the  vapours.  But 
all  were  affected  similarly. 

"  For  a  concrete  case  of  poisoning  which 
occurred  at  the  Docks  of  the  Manchester  Sliip 
Canal  last  year,  when  three  men  lost  their  lives 
through  taking  some  methyl  alcohol  drained  from 
empty  drums  and  adding  same  to  their  tea, 
I  must  refer  you  to  the  report  of  the  inquest 
before  the  Salford  Coroner.  The  evidence  was 
conclusive  enough  and  corroboration  can  be 
found  in  foreign  publications  dealing  exhaustively 
with  the  impossibility  of  regarding  methvl  alcohol 
otherwise  than  as  a  deadly  poison." 


In  America  the  poisonous  properties  of  methyl 
alcohol  have  been  very  thoroughly  investigated. 
The  results  are  collected  in  a  pamphlet  entitled 
"  Blindness  from  Wood  Alcohol,"  by  Dr.  Casey 
A.  Wood,  published  in  1914  by  the  American 
Medical  Association.  The  conclusions  arrived 
at  may  be  summarised  to  this,  that  methyl  alcohol 
is  a  deadly  poison  and  it  should  only  be  available 
to  the  general  public  under  the  restrictions  usually 
applied  to  poisonous  substances.  The  report 
is  so  complete  and  probably  so  little  known 
in  this  country  that  I  may  be  pardoned  for  quoting 
extracts  somewhat  extensivelv. 

"  In  the  years  1903 — 1904  "the  late  Dr.  Frank 
Buller  of  Montreal  and  myself  set  about  collecting 
the  histories  of  cases  of  poisoning  to  that  date. 
Doubtless  many  instances  of  wood-alcohol  poison- 
ing escaped  this  inquiry,  but  we  found  and  re- 
ported 275  instances  of  death  or  blindness  (some- 
times both)  directly  traceable  to  drinking,  or 
inhaling  the  fumes  of  "  Columbian  Spirits  "  or 
some  other  form  of  "  deodorized  "  wood  alcohol. 
At  that  time  we  drew  the  following  conclusions  : — 

1.  Methyl  or  wood  alcohol,  in  any  of  its  forms, 
and  all  methylated  preparations  as  well,  are 
dangerous  poisons,  menacing  both  life  and  eye- 
sight. 

2.  It  is  used  as  an  adulterant  of.  and  substitute 
for,  grain  alcohol  in  cheap  whisky  and  other 
alcoholic  beverages,  not  to  mention  Jamaica 
ginger,  lemon  extract  and  many  other  essences 
and  flavouring  fluids. 

3.  Methyl  alcohol  is  largely  used  in  the  prepara- 
tion of  many  proprietary  and  patent  medicines, 
witch  hazel,  domestic  liniments,  as  well  as  bay 
rum,  Cologne  water,  Florida  water  and  other 
perfumes. 

4.  The  injury  to  the  eyesight  consists  chiefly 
of  a  destructive  inflammation  of  the  optic  nerve 
or  of  the  retina  (or  both)  followed  by  their  atrophy. 

5.  The  symptoms  of  acute  poisoning  are  dis- 
turbances of  the  stomach  more  or  less  severe, 
accompanied  by  abdominal  pain,  general  weak- 
ness, nausea,  vomiting,  dizziness,  headache,  dilated 
pupils  and  blindness.  If  recovery  does  not 
occur,  there  is  marked  depression  of  the  heart's 
action,  sighing  respiration,  cold  sweats,  delirium, 
unconsciousness,  coma  and  death. 

6.  The  blindness  affects  both  eyes  and  may 
set  in  a  few  hours  after  the  contact  with  the 
poison,  or  it  may  be  delayed  for  several  days. 
It  is  generally  complete,  with  a  subsequent  improve- 
ment and,  finally,  a  relapse  into  permanent  blind- 
ness. 

7.  The  diagnosis  can  hardly  be  mistaken. 
Methyl  alcohol  poisoning  presents  a  picture  unlike 
that  of  any  other  intoxication.  Acute  abdominal 
distress,  followed  by  blindness,  should  always 
awake  suspicion  of  methyl  alcohol  poisoning. 

S.  The  prevention  of  poisoning  by  tliis  insidious 
drug  can  only  be  brought  about  by  prohibiting 
(or  rendering  unprofitable)  the  sale  of  "  deodorized  " 
wood  alcohol  in  all  its  forms.  The  number  of 
deaths  may,  meantime,  be  limited  by  putting  all 
preparations  containing  wood  alcohol  on  the 
list  of  poisons  and  prosecuting  all  persons  adulter- 
ating foods  and  drinks  with  it.  Labelling  it  with 
the  notice,  "  This  fluid  taken  internally  is  likely 
to  produce  blindness,"  will  certainly  have  a 
deterrent  effect. 

9.  Wood  alcohol  intoxication  is  an  example  of 
idiosyncrasy.  As  in  the  case  of  several  other 
poisons,  some  persons  are  largely  immune  so  far 
as  permanent  damage  to  the  body  is  concerned. 
If  ten  persons  drink,  say  4  ounces  of  Columbian 
spirits  within  three  hours,  all  will  have  marked 
abdominal  distress  and  probably  four  will  die,  two 
of  them  becoming  blind  before  death.  Six  will 
eventually  recover,  of  whom  two  will  be 
permanently  blind.  With  still  larger  doses,  the 
proportion  of  death  and  blindness  will  be  greater. 
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Commenting  on  the  death  of  four  men  and 
the  blindness  of  one  man  in  Whitestown,  Indiana, 

about  August  Kith,  1U11,  Br.  P.  B.  Little  of  that 
town   n  rites    me  : — 

"  ll   •...Tils  that   these  men  purchased  and  made  a 

mixture  of  one  gallon  of  wood  alcohol  and  ;i  gallons 
of  grain  alcohol  and  all  drank  freely  of  it.  The 
symptoms  that  followed  soon  after  were  chiefly 
headache,  nausea,  vomiting,  extreme  weakness. 
clammy  sweats,  weak  pulse,  blindness,  dilated 
]>ii]>il>.  cyanosis,  sighing,  respiration,  convulsions 
anil  death.  The  blindness  came  on  six  to  eight 
hours  before  death.  The  survivor  of  this  debauch 
w.i-  the  firsl  to  fall  sick  and  the  first  to  become 
blind." 

/,'.:.  r,  , .  s. — Journal  of  the  American  Medical 
Association,    December    7th.    L912,    page    2075; 

Max     Kith,    I'll.!,    page    HT'.I;      .March    ISth,    11*10, 

913. 

We  may  revert  now  to  my  claim  earlier  in  thifl 
paper  that  methyl  alcohol  is  highly  toxic  and  for 
that  reason  the  Revenue  Authorities  should  have 
no   (ear   that  it    can   be   consumed   as   "potable 

spirit."       Then     u'litf    tn.r     it    ns     "plain     spirits"  X 

why  penalise  British  chemical  industry  by  taxa- 
tion of  a  "  key  "  chemical  1  One  may  suppose 
that  if  methyl  alcohol  had  been  called'  by  some 
other  less  alcoholic  name  it  would  never  have 
been  classified  as  "  spirits  "  at  all. 

During  the  inquiry  of  the  Departmental  Com- 
mittee on  Industrial  Alcohol  (1905)  the  question 
Of  the  toxicity  of  methyl  alcohol  never  seems  to 
have  been  raised.  There  is,  moreover,  a  curious 
omission  in  the  Report  of  the  Sub-Committee  that 
visited  Germany.  They  make  no  comment  on 
their  own  statement  that  methyl  alcohol  in 
Germany  is  free  from  all  Revenue  control. 

Set  to  the  British  Revenue  Authorities  methyl 
•ho]  is  "spirit."  Why  could  Germany  afford 
to  ignore  methyl  alcohol  as  being  "  potential 
whisky?"  This  same  Nub-Committee  enthused 
over  the  "  pre-eminence  long  enjoyed  by  Germany 
in  the  manufacture  of  pharmaceutical  products — 
fine  chemicals." 

Does  the  Sub-Conunittee  enlighten  us  on  the 
use  the  German  fine  chemical  manufacturer  made 
of  the  "  spirit  "  which  was  for  him  really  duty-free  1 
Did  they  ask  if  the  German-made  alkaloids  were 
crystallised  from  pure  methyl  alcohol  over  which 
there  was  no  Revenue  control  or  from  ethyl  alcohol 
over  wliich  the  supervision  was  strict  and  costly  ? 
If  they  did  the  reply  is  not  printed. 

1  suggest  that  henceforward  pure  methyl  alcohol 
should  be  known  by  its  scientific  name  of 
"  Methanol  "  and  that  it  be  labelled  "  Poison." 

As  a  further  safeguard  let  the  Customs  Board 
be  authorised  to  sanction  its  use  under  the  same 
conditions  that  apply  to-day  to  the  use  of  indus- 
trial alcohol  and  free  from  all  further  taxation 
and   Revenue  control. 

With  these  recommendations  and  the  following 
references  to  the  literature  on  the  toxicity  of 
methyl  alcohol  I  close  my  case. 
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ABSTRACTS  OF  LITERATURE  REFERENCES. 

PoiNCARE.  (Compt.  rend.,  87,  682.)  Danger  of  employing 
methyl  alcohol  in  certain  industries.  Some  animals  which  had 
remained  from  8  to  16  months  in  an  atmosphere  continually 
renewed,  but  charged  with  a  certain  quantity  of  methyl  alcohol 
vapour,  were  afflicted  with  great  increase  in  size  of  the  abdomen, 
together  with  other  serious  symptoms.  On  examination  after 
death,  there  was  found  to  be  considerable  hypertrophy  of  the 
liver,  which  filled  the  greater  part  of  the  abdominal  cavity  :  a  fatty 
degeneration  of  this  organ  to  an  extent  that  could  be  scarcely 
exaggerated  :  an  alteration  of  the  constitution  of  the  muscular 
fibres  of  the  heart,  of  the  epithelial  cells,  of  the  uriniferous  tubes, 
and  of  a  large  number  of  the  cells  of  the  lungs. 

POHL.  (Chem.  Centr.,  1893,  ii.,  380 — 381;  from  Arch.  Expt. 
Path.  Pharm.,  31,  281 — 302.)  Oxidation  of  methyl  and  ethyl 
alcohols  in  the  organism.  Ethyl  alcohol  administered  to  a  dog 
produced  protracted  sleep,  and  when  this  passes  off,  the  dog 
awakes  in  a  normal  condition.  Methyl  alcohol,  on  the  other 
hand,  produces  restlessness,  giddiness,  and  then  broken  sleep  ; 
and  theeffects  of  a  dose  last  for  three  or  four  days.  A  dog  may 
be  dosed  without  harm  for  a  year  with  ethyl,  isobutyl,  or 
amyl  alcohol ;  but  with  methyl  alcohol  death  ensues  in  a  few  weeks. 
In  the  case  of  poisonirg  by  methyl  alcohol,  formic  acid  appears 
in  the  urine,  and  reaches  a  maximum  on  the  third  or  fourth  day. 
Bokokny.  (Pfiilger's  Archiv  1897,  66,  114 — 144.)  Carbon 
compounds  as  food  material  lor  bacteria.  Methyl  alcohol  appears 
to  be  a  fairly  good  source  from  which  bacteria  can  obtain  their 
csrhon  :  ethyl  and  amyl  alcohols  can  also  be  used. 

Muxler.  (Z.  angew.  Chem.,  23,  351 — 5.)  Methyl  alcohol 
poisoning.     A  lecture  delivered  before  chemists. 

Lewis.  (Chem.  Zentr.,  1911,  i.,  672;  from  Apoth.  Zeit.,  1911, 
26,  54 — 5.)  The  toxic  action  ol  methyl  alcohol.  The  author  gives 
many  instances  of  the  extraordinary  toxicity  of  methyl  alcohol 
which  follows  both  inhalation  and  ingestion  through  the  stomach. 
Of  sixty-three  hens'  eggs,  after  injection  of  ethyl  alcohol,  nine 
did  not  develop  at  all ;  twenty -two  developed  monstrosities  ;  after 
injection  of  methyl  alcohol,  nine  did  not  develop,  whereas 
forty-one  gave  rise  to  monstrosities. 

Forster.  (Bied.  Zentr.,  1911,  40,  431;  from  Z.  Spiritusind., 
1910,  33,  2.)  Action  of  methyl  alcohol  in  the  organism.  The 
stronger  physiological  action  of  methyl  alcohol  as  compared  with 
ethyl  alcohol  is  perhaps  due  to  impurities  hitherto  not  detected. 

Sabbatani.  (Pharm.  Inst.  Parma.  Arch,  fisiol.  (Fano's  Fest- 
schrift.), 7,  49 — 80  ;  through  Zentr.  liiochem.  Biophys.,  10,  621—2.) 
In  what  manner  do  ethyl  and  methyl  alcohol  influence  the  molecular 
concentration  of  the  blood  and  the  organs  ?  The  value  of  the  ratio 
of  the  change  in  .}  of  the  blood  after  the  intravenous  injection 
of  EtOH,  MeOH  and  NaCl  to  the  minimal  dose  was  found  to  be 
6-4,  6-2  and  7-3  respectively.  The  cryoscopic  value  varies  from 
normal  in  the  organs,  being  very  evident  in  the  brain,  evident  in 
Hi*-  kidney,  and  less  pronounced  in  the  heart.  The  muscles  gave 
only  a  very  slightly  higher  value ,  while  that  of  the  liver  was  lowered. 
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The  electrical  conductivity  was  lowered  by  alcoholic  injections 
and  increased  by  HaCl.  A  physico-chemical  discussion  of  the 
result*  is  frivcn 

ANON  "(Pha'rm.  Zentralhalle.  52,  335—6.)  Toxicity  of  melhtjl 
alcohol.  In  view  oi  the  fact  that  S  grms.  of  MeOH  was  found  to 
atfect  the  eyesight  seriously  and  15—30  times  as  much  in  one 
dose  would  kill,  the  introduction  of  MeOH  into  foods  should  be 
carefully  guarded  against. 

Horb'aczewski.  (Oesterr.  Chern.  Ztg.,  14,  139—11  ;  through 
J.  Soc.  Chem.  Ind.,  lull,  826.)  Injurious  effect  of  alcohol  denatured 
with  wood  spirit  on  workers'  health.  The  use  of  wood  spirit  should 
no  longer  be  permitted  for  denaturing  EtOH  because  the  health 
of  those  working  with  such  denatured  EtOH  is  liable  to  be  seriously 
affected  by  the  impurities  contained  in  the  wood  spirit  together 
with  the  greater  toxicity  of  the  MeOH  itself  in  comparison  with 
EtOH.  The  use  of  shellac  is  advocated  as  a  denaturing  agent 
for  alcohol  for  polishing  and  lacquering  industries.  _  _ 

Cornaxba.  (Boll.  C'him.  farm.,  81,  37—38.)  The  toxicity  oi 
methyl  alcohol.  Warning  is  issued  against  possible  use  of  CH3OH 
in  pharmaceutical  products.  Cornalba  notes  authorities  who 
claim  that  CH-.OH  is  not  toxic,  but  himself  leans  to  those  who 
assert  its  poisonous  properties.  Method  of  detection  of  CH3OH 
in  C,H5OH  is  given  according  to  Riche  and  Bardy,  modified  by 
Joris'sen  and  Torickanoff,  as  follows  :  After  formation  of  methyl- 
aniline  iodide,  the  excess  of  aniline  is  eliminated  by  shaking  with 
ether.  Fractional  distillation  is  then  employed,  the  first  fractions 
are  collected  and  dehydrated  with  dry  K»C03  and  the  boiling 
point  detd.    CH3OH  boils  13°  below  the  b.pt.  of  C2H50H. 

Franceschi.  (Giorn.  farm.  chim..  61,  145 — 52.)  A  supposed 
poisoning  by  methyl  alcohol  and  its  chemical  and  toxicologieal  research. 
Resume  of  poisonings  by  alcohol— Methyl,  butyl,  amyl— is  given, 
as  vrell  as  opinions  of  various  authorities  as  to  relative  toxicity. 
Special  notice  is  given  to  large  numbers  of  deaths  of  inmates  of 
a  Berlin  municipal  lodging-house,  due  to  drinking  spirits  made 
with  wood  alcohol.  Details  of  technic  are  given,  together  with 
an  outline  of  work  planned  to  show  relative  toxicity  of  EtOH 
and  MeOH  on  animals.  Other  chemicals,  such  as  methylene 
compounds,  formic  ether,  etc.,  will  he  tried  aud  reported  on  later. 

Schmiedeberg.  (Therap.  Monatsh.,  26,  329—31.)  Methyl 
alcohol  poisoning.  ■ 

Thomas  Tyrer  and  F.  G.  Gosling,  (\r.-bk.  of  Pharm.,  1912, 
434.)  Notes  on  commercial  formates  and  other  compounds.  Methyl 
alcohol.  The  toxicity  of  this  alcohol  is  now  placed  beyond  doubt. 
Attempts  to  ascribe  the  toxic  quality  to  other  constituents  of 
commercial  methyl  alcohol  and  wood  naphtha  have  failed.  Un- 
doubtedly methyl  alcohol  is  itself  toxic,  as  well  as  some  other 
constituents  of  the  commercial  methyl  alcohol. 

Harnack.  (Deut.  med.  Wochschr.,  38,  3o8 — 61.)  The 
poisonous  properties  o\  methyl  alcohol.  MeOH,  compared  witli 
other  alcohols,  acts  less  strongly.  Its  danger  lies  in  the  slow 
oxidation  to  HCOOH  which  occurs  in  the  nervous  tissues  having 
a  specific  affinity  for  the  alcohol. 

Mendel.  (Bed.  opth.  Ges.,  Jan.  25th,  1912  ;  Zentr.  Biochem. 
Biophys.,  12,  941.)  Blindness  caused  by  methyl  alcohol.  Various 
cases  of  blindness  are  recorded.  -«._«.,» 

VOLTZ  and  Dietrich.  (Biochem.  Zeitsch.,  1912,  40,  15—28.) 
The  pari  played  bu  methyl  and  ethyl  alcohols  in  the  general  meta- 
bolism of  the  animal  organism.  The  amount  of  methyl  alcohol 
excreted  in  the  expired  air  acid  in  the  urine  was  estimated.  It 
was  found  that  after  administration  of  2  c.c.  of  methyl  alcohol 
per  kilo,  of  the  body  weight  to  a  dog,  24-3%  was  excreted  in 
fortv-eight  hours,  of  which  21-5%  was  in  the  expired  air,  and  2-8% 
in  the  urine.  As  36-8%  was  found  in  the  body,  it  follows  that 
only  39%  was  oxidised  in  the  body.  If  the  caloric  value  of  the 
methyl  alcohol  oxidised  is  calculated,  it  will  be  found  that  this 
represents  only  3%  of  the  total  metabolism  of  the  body.  These 
results  are  in  marked  contrast  to  those  obtained  with  ethyl  alcohol 
under  analogous  conditions.  In  this  case  2  to  4%  of  the  quantity 
administered  was  found  in  the  expired  air  and  0-4  to  3-8%  in  the 
urine  within  10  to  15  hours.  After  15  hours  only  3  to  12%  was 
found  in  the  body.  Of  the  food-stuffs  degraded  within  10  hours, 
the  ethyl  alcohol  (calculated  on  the  caloric  values)  formed  42% 
and  in  15  hours,  35%. 

Juckenack,  Prause,  Griebel,  Jacobsen  and  Gaza.  (Z. 
Nahr.  Genussm.,  24,  7.)  The  Berlin  methyl  alcohol  poisoning, 
70  deaths  and  95  cases  of  sickness  in  Berlin  were  shown  t"  have 
been  due  to  methyl  alcohol  contained  in  brandy  in  the  relation  of 
80  methyl  to  20  ethyl  alcohol.  In  the  qualitative  test  for  methyl 
alcohol  the  method  of  Fendler  and  Mannich  (Apoth.  Ztg.,  20, 
569)  was  used.  For  the  quantitative  determination  resort  was  made 
to  the  determination  of  the  carbon  present,  the  difference 
between  the  carbon  content  of  ethyl  and  methyl  alcohols  being 
14-68%.  The  presence  of  methyl  alcohol  was  also  demonstrated 
in  the  dead  bodv,  and  HCO.H  was  likewise  found. 

Kiclocx.  (Orig.  Com.  8th  Intern.  Congr.  Appl.  Chem.,  19, 
259 — 60.)  Determination  of  methyl  alcohol  in  the  blood  and  tissues. 
Method  based  on  oxidation  with  K20r~O7  and  determinatien  of 
the  resultant  CO..  The  ratio  CO2/0»  is  specific  (0-915  part 
methyl  alcohol).  The  figure  obtained  in  the  experiments  coincided 
with  this  ratio. 

Whitney.  (Amer.  J.  Physiol.,  1912,  30,  463 — 465.)  The 
relative  toxicity  of  methyl  and  ethyl  alcohols  as  determined  by  the 
rate  of  reproduction  in  Hydratina  senta..  Methyl  alcohol  is  less 
toxic  than  etlivl  alcohol,  as  determined  by  the  rate  of  reproduction 
in  the  rotifler,  Hydratina  tenia.  Families  subjected  to  1%  methyl 
alcohol  during  many  (10  to  15)  generations  recover  from  its 
influence  in  the  second  generation  after  the  alcohol  is  removed. 

Ruhle.  (Munch,  med.  Wochenschr.,  69,  964—7.)  Findings  m 
the  central  nervous  system  of  experimental  animals  after  methyl 
alcohol  poisoning.  Two  dogs  were  killed  acutely  by  C.P.  methyl 
alcohol  (one  animal  was  given  450  c.c.  in  4  hours  and  died  in  38 
hours:  the  second,  250  c.c.  in  21  hours  and  died  in  18  hours). 
All  the  preparations  examined  revealed  scattered  haemorrhages 
around  blcod  vessels  in  the  pons,  the  medulla  oblongata  and  the 


spinal  cord,  partly  lodged  between  the  niedullated  fibres  aud;. 
partry  between  the  ganglion  cell  groups.  Preceding  these  peri- 
vascular haemorrhages  were  seen  leucocytic  accumulations  and 
loading  of  the  vascular  endotheiiem  with  lipoids. 

Tyson.  (Arch.  Ophth..  1912;  Zentr.  Biochem.  Biophys.,  15, 
205.)  Amblyopia  from  inhalation  of  methyl  alcohol.  Peculiar 
anomalies  in  the  field  of  vision  are  described. 

Grignolo.  (Klin.  Monatsbl.  Augenheilk,  51,  157;  Zentr. 
Biochem.  Biophys.,  14,  889.)  Biochemical  changes  in  the  aqueous 
humor  in  acute  methyl  and  toxipeptide  poisonings.  Osmotic 
pressure  in  the  aqueous  humor  increases  after  methyl  alcohof 
poisoning,  while  n  remains  unchanged  and  the  H-  concentration 
is  only  slightly  modified.  In  peptone  poisoning,  osmotic  pressure, 
n  and  H-  concentration  experience  no  change. 

Kasass.  (Inaug.  Diss.,  St.  Petersburg,  1912;  Zentr.  Biochem. 
Biophys.,  15,  205.)  Pathology  of  methyl  alcohol  amaurosis.  Methyl 
alcohol  causes  blood  extravasation  in  the  sheaths  of  the  optic 
nerve  and  choroid,  thus  producing  circulatory  disturbances'; 
through  incomplete  combustion  of  methyl  alcohol  formic  acid 
collects  in  the  vessels  and  causes  fatty  degeneration.  These  two- 
factors,  together  with  cedema,  lead  to  degeneration  of  the  retina 
and  consequently  to  rapidly  ensuing  blindness.  H  the  collateral 
circulation  be  restored,  cedema  disappears  and  visual  power  par- 
tially returns.  Central  scotoma  depends  on  axial  neuritis  while 
diminution  of  the  field  of  vision  is  due  to  affection  of  the  peripheral 
end  of  the  optic  nerve. 

Segale.  (Accad.  med.  Genova  (session  Feb.),  1912  -.  Zentr. 
Biochem.  Biophys.,  14,  446.)  Acute  experimental  intoxication  due 
to  methyl  alcohol  and  differential  biochemical  diagnosis  of  acute 
poisoning^  of  the  toxipeptide  type.  The  author  reviews  his 
previous  investigations  of  poisoning  by  toxipeptides.  It  is  possible 
from  the  refractometric  data  and  by  means  of  the  determination 
of  the  H  ion  concentration  of  serum  to  differentiate  toxic  diseases 
from  methyl  alcohol  poisoning,  which  has  practically  the  same 
symptomatology. 

Niclodx  and  Placet.  (J.  physiol.  path,  gen.,  14,  916.> 
Toxicity  of  methyl  and  ethyl  alcohols.  Large  intravenous  doses  of 
methyl  alcohol  are  relatively  less  toxic  than  ethyl  aclohol.  The 
greatest  alcohol  retention  is  found  in  brain  tissue.  In  repeated 
small  doses  every  24  hours,  methyl  alcohol  is  more  toxic  thaD 
ethyl  alcohol.  This  appears  to  be  due  to  the  cumulative  effect 
obtained  since  methyl  alcohol  is  eliminated  more  slowly  and  is 
less  readily  destroyed  in  the  tissues  than  ethyl  alcohol. 

Buerger.  (Chem.  Ztg.,  36,  524 — 5.)  Methyl  alcohol  poisoning. 
A  review  of  the  history,  chemistry,  pharmacology,  and  toxicology 
of  MeOH,  and  a  discussion  of  laws  relating  to  its  manufacture 
and  sale. 

Langgaard.  (Chem.  Zentr.,  1912,  ii.,  1382—3 :  from  Bed.  kiin. 
Woch.,  1912,  49,  1704.)  The  poisonous  nature  of  ethyl  and  methyl, 
alcohols.  Methyl  alcohol  is  more  poisonous  than  ethyl  alcohol 
when  taken  in  repeated  small  quantities,  but  ethyl  alcohol  is 
much  more  dangerous  when  taken  in  a  single  large  dose. 

Miura.  (Biochem.  Zeits.,  1913.  49,  144—151.)  The  action  of 
methyl  alcohol  on  the  circulating  blood.  In  2  out  of  5  experiment?? 
(on  4  rabbits  and  1  dog)  injection  of  methyl  alcohol  produced 
anaemia.  There  was  observed  a  diminution  of  lymphocytes  and 
an  increase  in  the  number  of  pseudoeosinophile  or  neutrophile 
corpuscles  and  also  hemoglobinuria.  The  methyl  alcohol  appears 
to  act  toxically  on  the  blood-forming  apparatus. 

Franceschi.  (Boll.  chim.  farm..  51,  325 — 9.)  A  suspected 
poisoning  by  methyl  alcohol  and  the  ehemical-toxicological  investigation 
of  the  same.  A  detailed  discussion  of  the  chemical-toxicolngical 
examination  made  on  the  body  of  C.  Francbini,  a  victim  of  wood 
alcohol  poisoning. 

Boeseken  and  Waterman.  (Chem.  Weekblad,  9,  694—6.) 
Remarks  concerning  the  poisonous  properties  of  methyl  alcohol. 
Experiments  with  several  varieties  of  moulds  showed  that  MeOH 
as  a  source  of  carbon  is  less  suitable  as  a  food  for  the 
moulds  than  the  corresponding  ethyl  alcohol  derivative.  This 
is  not  due  to  physical  properties  like  solubility,  but  to  chemical 
properties,  possibly  to  the  conversion  of  the  methyl  alcohol 
derivative  to  formaldehyde  which  is  a  poison,  while  the  ethyl 
alcohol  may  yield  only  the  relatively  harmless,  easily  polymerising 
acetaldehyde. 

Hirschberg.  (Berl.  kiln.  Woch.,  49,  245 — 51.)  Methyl  alcohol 
whisky  poisoning.  The  author  discusses  the  clinical  progress  of 
methyl  alcohol  poisoning,  citing  an  extensive  number  of  cases, 
and  urges  in  conclusion,  a  more  careful  supervision  of  methyl 
alcohol  whisky  dispension. 

Segale.  (Berl.  klin.  Wochschr.,  50,  255 — 6.)  The  biochemical 
differential  diagnosis  between  toxipeptide  and  methyl  alcohol  poisoning. 
In  acute  poisoning  with  toxipeptides  the  osmotic  pressure,  the 
ionic  concentration  and  the  refractive  index  are  increased,  the 
electrical  conductivity  is  little  changed,  and  in  acute  poisoning  with 
methyl  alcohol  the  osmotic  pressure  becomes  high,  the  concentration 
of  the  ions  is  unchanged,  n  is  reduced,  and  the  electrical  conduc- 
tivity is  little  affected. 

Olivari.  (Chem.  Zentr.,  1913,  1.,  1780  ;  from  Arch.  Farrnacol. 
sperim.,  1913,  15,  83 — 96.)  Poisoning  by  methyl  alcohol.  The 
toxicity  of  crude  and  pure  methyl  alcohol  for  frogs,  mice,  and 
guinea-pigs  was  investigated.  In  the  case  of  the  pure  product, 
the  minimal  lethal  doses  were  :  for  frogs,  10-2%  ;  for  mice,  11-5%  ; 
and  for  guinea-pigs,  9-5%  of  the  body  weight ;  the  corresponding 
numbers  for  the  crude  acid  product  were  10-0,  7-5,  and  6%  ;  and 
for  the  crude  basic  product,  8-6,  6-8,  and  5-5%.  A  scheme  is 
given  for  the  forensic  examination  of  drinks  and  animal  organs 
in  which  wood-spirit  is  suspected.  The  liquid  is  acidified  with 
phosphoric  acid,  and  the  volatile  acids,  etc..  are  distilled  off, 
whilst  the  bases  (pyridines,  amines,  etc.)  remain  in  the  residue.. 
The  distillate  containing  the  acids  is  neutralised,  and  again  dis- 
tilled, the  salts  of  the  acids  remaining  behind,  the  aldehydes,  etc., 
distilling  over.  These  are  fixed  by  m-phenylenediamine  hydro- 
chloride and  the  mixture  is  distilled,  when  acetone  and  metbyr 
alcohol  distil  over,  and  are  estimated  in  the  distillate.    If  the- 
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mixture  H  saponified  bt  nl  >n  can 

■  be  Quantity  oi  esters  pn 
ofalo  distillate.    Finally,  ethereal  oils  <  acted 

by  mtnaral  oils  U>.  pt.  i  K)      280  I,  and  separated  bom  tin*  bl 
alcoh'-N  by  Cractiona]  distillation. 

M \   \nd  Placet.    (Compt.  rend,  boo,  biol.,  73, 

[nation  oi  methyl  alcohol  and 
alcohol, 

vM-  \  in   DEB   Mint'.    (Biocbem.  Seitsoh.,   1914,  65, 
230—  -  '.     Babl  tt  a 

and  d<  I  In  a  reaplral  I 

various  quantities  oi  methyl  alcohol  vapours, 
could  be  regulated  by  passing  air  through  methj  I  aloohol  in  vartona 
dilutions  in  water.    The  :>ir  was  mi  i  meter,  and  the 

amount  ol  alooho]  was  estimated  al  the  beginning,  and  end  oi  the 
experiment.    The  toxic  effects  were  nd  the  alcohol  in 

the  animal  tn  dies  n  is  estimated  at  the  end  ol  the  experiment. 
In  presence  >■!  only  o*2°o  ol  alcohol  in  the  air,  quite  appreciable 
quantum ■-  were  taken  up  by  the  organism.  With  alcohol  >■!  this 
tension,  and  np  to  u  .'■".,.  the  saturation  >»i  the  animal  body  le 
reached  in  2  noun,  with  higher  concentrations,  the  tunes 
required  for  satoral  ton  are  rnarkedly  longer,  and  when  the  ban 
reaclr  maximal  amount  i>  not  taken  np  even  after 

8  hours.  Pat  an iin.il b  under  similar  conditions  take  up  toss  aloohol 
than  lean  ones.    Thia  U  te  Bmall  solubility  of  lipoids  In 

methyl  alcohol;  the  coefficient  oi  distribution  between  oil  and 
m  iter  i-  about  -J»  :  i < k>. 

\v\  (Pharm  Kotisbl.,  1014.  23:  Apoth.  Ztg.,  IB44,  630; 
rharin.  J..  93,  340.)  ■'  form- 

aldehyde  in  urine.  To  10  g.  urine  add  _  u.  pure  li.sn,.  cool, 
niM  about  <»-:  g.  KMn'»i.  enoogh  t<>  leave  a  slight  rose  tint  after 
filtering.  To  i  g.  of  filtrate  add  i  g,  pore  H-_>si>,,  '-""J.  then 
■  n  it.  ,i  solution  o*  Q'Q5g.  morphine  hydrocbl iride  in  3g. 
ii  30^  i  \  !■■'- 1 -.  ■■!■■:!■■  ■!  tone  will  Indicate  MeOH  or  HCHO,  up  to 
:i  Jilutton  ol   i  :  : 0  HCHO. 

[OEBSHXIXKB  v\i>  VBR2  \k.  I  \ r-  h.  Uigenheilk.,  75,  27  :  Zentr. 
Blochem.  BJonhye.,  15,  942.)  Pathogenesis  oi  methyl  aloohol  and 
atoxyl  amblyopia  ;  experiments  on  the  pathology  oi  the  perception 
of  light.    H  tntsoi  20*25%  methyl  alcohol ; 

general  symptoms  ol  poisoning  with  t he  appearance  ol  Inebriation 
were  observed.  Tho  retina  showed  no  noteworthy  alterations; 
■even  lesions  were  produced  by  higher  concentrations  oi  methyl 
alcohol.  Either  a  transitory  or  ;i  gradually  Increasing  diminution 
in  the  ■enst  <>f  light  was  observed  ;  It  was  not  aeeortamed  whether 
ii  was  due  to  changes  in  the  retina  or  t<>  cerebral 
htfnse.  aeexyl  (5%)  produced  symptome  ol  poisoning  ol  the 
central  nervous  system  in  hens.  The  structure  ol  the  eells  of  the 
inner  retinal  layers  was  altered  ;  the  sense  of  light  was  not  affected. 

tflCLOtrx.  (Oomrit.  rend.  soc.  blol.,  73,  59 — 82.)  Determination 
of  smalt  amounts  ofmrthyl  aleohoi  in  the  blood  OMdtUSttes.  Dttermin- 
ation  ol  its  vapour  in  the  air  ami  means  of  chfiractcritintf  it.  Methyl 
alcohol  may  be  determined  In  blood  by  adding  0 — 7  times  the  vol. 
of  a  saturated  picric  add  solution  and  distilling  in  a  Schloesing- 
Aut'in  apparatus;  all  tho  methyl  alcohol  is  found  in  a  vol.  of 
distillate  equal  to  ]/f>th  the  original  vol.  and  may  be  determined 
therein  by  means  of  the  K2CrtO?  method  previously  described  by 
the  author.  In  the  case  of  urine  or  any  other  Hqoid  of  the  organism 
an  equal  vol.  .if  picric  acid  solution  is  taken  ;  in  the  case  ol  tissues, 
10—20  grms.  of  the  latter  is  added  to  approximately  40  c.c.  of 
the  piric  arid  solution,  and  cut  into  small  bits  while  immersed 
therein,  the  distillation  and  determination  being  then  carried  out 
aa  above.  Methyl  alcohol  may  be  determined  in  air  by  passing 
the  latter  ttttDUgh  a  -cries  of  0 — 7  wash  Ndtles  containing  water  at 
ordinary  temperature  and  then  following  the  procedure  described 
above.  '  In  order  to  differentiate  between  methyl  :itrnhwl  and 
other  substances  oxidiaable  by  chromic  racid  fce  ratio  oi  OOa 
prodaeed  to  0  consumed  in  the  reaction  is  determined ;  the  tatter 
i-  calculated  from  the  number  of  c.c.  of  KeCrgO?  solution  employed, 
while  the  amount  ol  CO«  produced  is  ascertained  by  absorption 
In  KOlf  (the  reaction  Is  allowed  to  take  place  in  a  specially  designed, 
hermetically  sealed  tube  and  the  C02  is  then  withdrawn  by  means 
mercury  pump). 

EBO  BBB.  (Internet.  Pharm.  Gong.;  J.  Pharm.  Ohim.,  1913, 
8,  371.)  Toxicity  •■'  methyl  alcohol.  Pure  methyl  alcohol  is  not 
so  toxic  as  is  generally  represented.  Probably  the  poisonous 
effects  attributed  to  the  alcohol  are  due  to  traces  ol  til  methyl 
sulphatf  present  in  it. 

Ebol,  (Arch.  exp.  Path  Pharm.,  72,  444— 56.)  Methyl 
alcohol  poisoning.  Ammonia  determinations  carried  out  on  a  dog 
with  const,  diet  gave  a  considerable  increase  after  addition  ol 
methyl  aloohol.  Only  a  small  part  ol  the  ammonia  was  neutra  iised 
by  fOrmic  add  :  the  principal  aniMint  was  bound  to  n  acid  not 
yet  Investigated.  Animals  given  *5,  55,  and  60  grms.  methyl 
ho]  shoved  an  incomplete  narcosis,  rapidly  disappearing, 
Blindness  was  not  observed. 

rnbskg.    (Mitt.  Lebenam.   ffyg..  ih;..  6,  -2-1—37.)    The 
oecu/rrenci  oi  methyl  alcohol  in  itrint  oi  nutrition. 

Mctlivi  .iir..hui  in  urine  was  dt  r.-i  nu;-  ■  '  '■■'.  i  he  author's  modification 
of  tic  method.     *  >n  n  pectin-free  diet  very  small  amounts 

of  methvl  alcohol  occur  in  the  urine  (about  01— Ml  nag.  per 
750  gr.).  and  on  a  fast  it  is  redun  I  ■  ne  half.  On  -  diet  rich  in 
pectin  the  amount  Increased  to  0-S — 2-.">  mg.  The  condition  of 
the  pectin,  whether  raw, containing  pectase,  orco'  ectase- 

free,  makes  little  difference  in  the  methyl  alcohol  se<  retlon.  The 
■  :  ethyl  alcohol  in  a  pectin-free  diet  raises  the  methyl  alcohol 
d.nt^nt  slightly;  with  pectin  there  is  .i  large  Increase,  Cheap 
wines  containing  both  methyl  alcohol  and  ethyl  alcohol  cause  a 
maximum  rise.  Tin-  author  discusses  briefly  the  pathological 
effects  of  methyl  alcohol  on  the  system. 

LND    SCHOBHBKRQ.     (Sect.    Ophth.    Am.    Med 
June.  1014;  Klin.  Ubnatsbl.  Auuenheilk.,  53,  252  (1614);  Zentr. 
Blochem.  Biophya.,  17,  w.\  (1035).)     Poisoning  '■/ 
methyl    alcohol.     Prommnced    manlf<  I     poisoning    were 

obserrcd  in  dogs,  rabbits,  guinea-pigs  and  monkeys  which  were 


i  in  a  Bpaee  In  which  metltyl  aloohoj  was  vaporised.    The 
on  the  eyes  consisted  i  i  Irritation  ol  the  conjunctiva  and 

■i  i    »1  the  papdl;c  with  dilatation  of  the 

Mot  d  ves»  Is.  Coma,  with  moderate  myosifl  and  ftxed  Base,  and 
pronouueed  hypotony  in  i   tred.     Dhe  aqueous 

Id  reaction  Blindness  ensued  In  some 
Instances,  Degeneration  of  the  retinal  ganglionic  cell  layer 
occurred. 

Oh  lbajtiib   a\h    [babb  ^-  baasvo.     Oomp  blol., 

1916,79,8-   '.*  >     Bi  '  tl  alcohol  by  the  kidneys. 

The  concentration  ol  methyl  alcohol  and  ethyl  alcohol  (determined 
■  Ni.  |,.n\  method)  was  practically  identical  iii  tho  blood  and 
urine    of   subjects    who    had  ■    compounds.     Kthyl 

slcohol  and  methyl  alcohol  were,  therefore,  simply  diffused  and  net 
concentrated    by    the    kidney-.     Substances    excreted    by   the 

kid. leys  may  be  Classified  ill  tWO   grOUDfl  I     (It  those  SUCll  as  urea, 

elm,  se,  iodides,  ete.,  which  have  been  concentrated  bv  that  organ, 

and   (?)  those  SUCh  as  methyl  alcohol  and  ethyl  alcohol,  which  are 

eUmlnated  In  bhfl  urine  In  praetlceily  the  same  concentration  aa 
they  occur  in  the  blood. 

Rtjggbri.  (Liguria  mod.,  7,  x.  Zentr.  Blochem.  Biqphys., 
18,  Ml — 2.)  Changes  <<t  lipoid  content  m  acute  poisoning  fry 
methyl  aloohol.  Both  methyl  and  ethyl  alcohols  modify  the  lipoid 
content  ol  organs;  lor  equal  hi^h  roucentmtiuns  methyl  alcohol 
has  the  greater  effect,  while  the  changes  produced  at  low  con- 
certrati  »n  are  practically  the  same  tor  both  aleuh*  Is.  A  consider- 
able increase  in  the  t'attv  acid  and  cholesterol  content  of  the  blood 
serum  results  Cram  acute  ejcnerlBientaJ  poisoning  with  Diethyl 
aloohol.  The  complement  action  Of  the  serum  was  diminished 
Bomewhat  In  acute  experimental  poisoning  by  ethyl  alcohol,  but 
this  diminution  was  not  as  great  as  in  methyl  aleonol  poisoning, 
probably  due  to  greater  etfect  on  the  lipoias  and  liver. 

I  am  gratefully  indebted  to  I)r.  C.  S  Koy  and  Miss  C.  Eern 
for  assistance  in  preparing  these  references  and  abstracts. 

TOXICOLOGY  OF  METHYL  ALCOHOL. 

Extract  from    E.  Merck's  Annual  Report,  1912,  Vol.  26,  p.  S6. 

In  the  past  year  a  large  number  ol  observers  have  studied  the 
question  of  poisoning  by  methyl  alcohol,  its  various  symptoms, 
its  cause,  its  transient  and  permanent  injuriousness,  its  fatal 
tenrination,  and  the  dangers  of  methyl  alcohol  in  general.  These 
include,  among  others  :  Lewin,  Boat,  Levy,  Strassmaan,  Focrster, 
Sehenk.  Ohlemann,  Mendel,  Hirschberc,  Harnack,  Gninow, 
Voltz,  Keferstein,  Kuhn,  Burger,  Pick,  Schmiedeberg,  Buckha, 
Ruble,  Kroeber,  Schlichting,  Lenggaard,  I^nnhoff,  SUidelmann. 
For  all  details,  reference  should  be  made  to  the  original  com- 
munications of  these  authors,  as  they  cannot  be  considered  here. 
It  may,  however,  be  noted  that  they  show  that  methyl  alcohol 
itself,  when  habitually  used,  or  when  taken  in  %  single  large  dose, 
may  act  as  a  poison,  so  that  the  toxicity  is  not  due  to  the  presence 
of  impurities  in  the  preparation.  The  fact  that  some  persons  are 
able  to  take  comparatively  large  doses  of  methyl  alcohol  without 
apparent  h?rm  does  not  militate  agaiast  the  toxicity  of  methyl 
alcohol.  It  is  impossible  to  say  befrrehand  how  large  a  dose  will 
display  an  injurious  action.  According  to  Ruble  the  lethal  dose 
varied  between  50  and  100  grammes,  but  the  toxic  dise  is  much 
lees,  and  blindness  may  ensue  after  deses  of  only  7  to  8  grammes. 

Lewin,  Medizinisehe  Klinik,  1912,  No.  3,  p.  95. 

Bost,  Medizinisehe  Klinik,  1912,  No.  3,  p.  129. 

Levy,  Berliner  klinische  Wccbenschrift,  1912,  No.  4,  p.  191. 

Strassmann,  Deutsche  medizinisehe  Wochenschrift,  1912,  No.  3, 
p.  108. 

Foerster,  Munchener  medizinisehe  Wochenschrift,  1912,  No.  5, 
p.  148. 

Sehenk,  Deutsche  Medizinal-Zeitung,   1912,  No.  6,  p    81. 

OhlemanD.  Wochenschrift  fur  Therapie  und  Hygiene  des  Auges, 
1912,  No.  19,  p.  157. 

Mendel,  Deutsche  medizinsche  Wochenschrift,  1912,  No.  7, p.  339. 

Hirschberg,  ibidem. 

Harnack,  Deutsche  medizinisehe  Wochenschrift,  1912,  No.  8, 
p.  358. 

Orunow,  Medizinisehe  Reform,  1912,  No.  2  ;  Deutsche  Medizinal- 
Zeitung,  1912,  No.  14.  p.243. 

Voltz,  Medizinisehe  Klinik,  1912,  No.  17,  p.  697  ;  Biochemische 
Zeitschrift.  1912.  Vol.  40,  P.  15. 

Keferstein,   Zeitschrift    tur   Medizinalbeamte,   1912,   No.  7. 

Kiihn.  ibidem. 

Burger,  Wochensrhrilt  fur  Thorap!e  und  Hygiene  des  Auges, 
1912.  No.  30.  p.  250;  Berliner  klinische  Wochenschrift,  1912, 
No.  36,  p.  1705. 

Pick,  Berliuer  kHnis.he  Wochenschrift,  1912,  No.  19,  p.  8SS. 

Schmiedeberg,  Therapeutische  Mbnatshefte,  1912,  No.  5,  p.  329. 

Buchka,  Klmasch-therapeutlsche  Wochenschrift,  1912,  No.  23, 
p.  674  ;  Berliner  Klinische  Wochenschrift,  1912,  No.  45,  p.  2128. 

Ruble,  Munchener  medizinisehe  Wochenschrift,  1912,  No.  18, 
p. 964. 

Kroeber.  Fharmazeutlsche  Zentralhalle,  1912,  No.  30,  p.  825. 

Schlichting,  Medizlniache  Klinik,  1912,  No.  32.  p.  1316. 

Langgaard,  Berliner  Klinische  Wochenschrirt,  1912,  No.  36, 
p.    1704. 

Lennhoff,  Soziale  Hyuiene  und  praktische  Medizin,  1912.  No.  3. 

Stadelmann,  Zeitschrift  fiir  arztliche  Fortbildung,  1912,  No.  16, 
and  17. 

I  have  to  acknowledge  with  thanks  the  assistance  of  Mr.  P. 
Alderton  for  these  references. 

Discussion. 

Mr.  A.  E.  Berry  said  that  the  supply  of  methyl 
alcohol  at  tin-  present  time  waa  greatly  in  excess 
of  the  demand.  He  had  been  closely  in  touch 
with  the  authorities  on  this  question  and  their 
view  was  that  there  was  no  duty  on  crude  methyl 
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alcohol  such  as  was  turned  out  in.  the  Government 
factories.  It  was  only  in  the  purified  form  that 
it  came  into  the  same  category  as  ethyl  alcohol. 
He  wished  to  correct  one  mistake  on  the  part  of 
the  author  when  he  said  that  pure  methyl  alcohol 
was  not  produced  in  this  country  to  any  extent. 
That  might  have  been  true  a  few  months  ago,  but 
he  could  assure  him  that  it  was  being  produced 
now  and  could  be  produced  in  considerable 
quantities.  His  own  interest  in  it  related  to  the 
manufacture  of  formaldehyde,  for  which  pure 
methyl  alcohol  was  necessary.  For  many  years 
formaldehyde  had  been  imported  here  free  of 
duty,  yet  the  British  manufacturer  had  been 
handicapped  because  he  could  not  have  sufficiently 
pure  methyl  alcohol  free  of  duty,  and  he  was  glad 
attention  had  been  drawn  to  the  matter.  He  had 
been  working  hard  at  the  question  for  three  years. 
but  had  not  made  very  much  progress  with  the 
Customs  Authorities.  Mr.  Morson  had  said  it 
required  an  Act  of  Parliament  to  change  the 
prevailing  condition  of  affairs,  and  he  (the  speaker) 
suggested  that  the  Society  should  present  a  petition 
to  Parliament,  pointing  out  the  industrial  appli- 
cations of  methyl  alcohol  and  presenting  all  the 
evidence  as  to  toxicity  in  order  to  get  them  to 
free  the  hands  of  the  Customs  Authorities,  who, 
he  was  sure,  would  be  glad  to  be  relieved  of  the 
incubus  that  was  associated  with  the  name 
"  methyl  alcohol." 

Dr.  R.  Lessing  said  that  it  was  not  only  the 
duty  that  was  irksome,  because  in  most  cases  it. 
couid  be  arranged  that  this  should  not  be  paid 
or  it  could  be  refunded.  That,  however,  involved 
a  restriction  of  the  methods  of  distillation  and 
placed  a  great  handicap  upon  the  chemical 
engineer,  because  it  was  necessary  to  arrange  the 
plant  for  the  convenience  of  the  Excise  officer 
rather  than  with  a  view  to  the  best  efficiency  of 
the  plant.  There  were  no  restrictions  as  long  as 
the  alcohol  contained  sufficient  impurities,  for 
instance,  2  %  of  acetone,  but  as  soon  as  this  figure 
of  purity  was  reached  the  authorities  stepped 
in  and  assumed  control  of  the  process  from  that 
point.  It  was  then  a  question  of  having  that 
portion  of  the  plant  under  lock  and  key,  which, 
did  not  permit  of  that  elasticity  of  working 
conducive  to  obtaining  the  best  results. 

Mr.  W.  J.  A.  Butterfield  referred  to  Dr.  J. 
Rambousek's  book  on  "  Industrial  Poisoning," 
in  the  translation  of  which  by  Dr.  T.  M.  Legge. 
the  Chief  Medical  Inspector  of  Factories,  published 
in  1913,  the  following  passage  relating  to  the 
toxicity  of  methyl  alcohol  occurred  : — 

"  Methyl  alcohol  plays  relatively  the  greatest 
part  among  alcohols  as  an  industrial  poison,  be- 
cause it  is  employed  as  a  means  of  denaturing 
spirit.  Its  poisonous  nature  is  relatively  great, 
being  very  persistent.  Industrial  poisoning  by 
methyl  alcohol  is  due  to  inhalation  of  the  vapour 
and  is  rarely  of  a  severe  nature.  The  fumes  have 
a  strongly  irritant  effect  upon  the  mucous  mem- 
brane, giving  rise  to  throat  irritation,  cough, 
hoarseness,  and,  in  severe  cases,  bronchitis  and 
inflammation  of  the  conjunction  of  the  eye.  In 
addition,  inhalation  of  methyl  alcohol  vapour 
causes  headache,  giddiness,  nausea  (inclination  to 
vomit),  and  occasionally  also  twitchings  and 
tremor." 

Mr.  Proctor  did  not  think  the  evidence  as  to 
toxicity  of  methyl  alcohol  was  more  than  could  be 
obtained  with  regard  to  the  toxicity  of  ethyl 
alcohol,  but  if  the  case  was  proved  against  methyl 
alcohol  it  was  probable  that  the  Customs  restric- 
tions would  be  replaced  by  the  more  irksome  poisons 
regulations.  The  question  was  not  a  simple  one, 
there  being  a  great  many  side  issues  which  made 
the  position  of  the  Excise  authorities  very  difficult. 
Mr.  Morson  had  said  that  if  he  could  get  methyl 
alcohol  duty  fre?  as  readily  as  ethyl  alcohol,  it 
would  meet  his  case.     He   (the  speaker)  did  not 


think  there  was  any  difficulty  in  this  respect. 
If  manufacturers  generally  made  themselves 
acquainted  with  the  regulations  under  which  both 
methyl  alcohol  and  ethyl  alcohol  could  be  obtained 
duty  free,  they  would  not  find  the  difficulties  so 
great  as  they  imagined.  In  both  cases  de- 
naturants  were  required,  but  many  different 
denaturants  could  be  used  and  manufacturers 
could  generally  suggest  something  used  in  their 
process  which'  the  Excise  authorities  would  be 
quite  ready  to  accept. 

The  Chairman  asked  whether  the  author  had 
any  evidence  of  the  course  of  oxidation  which 
methyl  alcohol  undergoes  in  the  body,  as  this  was 
a  fundamental  point  in  connection  with  its  tox- 
icity. It  was  known  that  alcohols  acted  upon 
the  nervous  system  as  narcotics,  but  methyl  alcohol 
seemed  to  be  exceptional  in  its  physiological  a^ 
in  its  chemical  reactions,  and  it  might  be  that  this 
was  due  to  a  partial  initial  oxidation  to  formalde- 
hyde or  to  formic  acid.  It  was  to  be  borne  in 
mind  that  the  term  "  toxicity  "  was  a  total  effect 
and  gave  little  indication  of  the  action  of  a 
poison  without  some  knowledge  of  the  metabolic 
changes  involved. 

Mr.  Morson,  in  reply,  said  he  was  not  able  to 
answer  the  Chairman's  question.  The  evidence 
from  the  literature  was  certainly  in  one  case  that 
the  effect  was  due  to  oxidation  to  formaldehyde, 
which  exercised  a  powerful  chemical  influence. 
In  the  other  case  it  was  due  to  slow  oxidation  to 
formic  acid,  but  beyond  that  he  was  equally  in  the 
dark  as  to  why  it  was  so  toxic.  There  was,  how- 
ever, the  whole  mass  of  evidence  from  physio- 
logists and  American  medical  men  as  to  the 
intensely  toxic  effects,  and  if  Mr.  Proctor  would 
look  into  that  evidence  carefully  he  would  come 
to  the  conclusion  that  it  was  strong,  especially 
when  he  saw  the  American  pamphlets.  The 
Americans  had  done  an  enormous  amount  of  work, 
whereas  we  had  not  begun,  and  he  claimed  there 
was  overwhelming  evidence  that  methyl  alcohol 
is  highly  toxic.  Mr.  Proctor  had  not  answered 
the  question  as  to  why  it  should  be  taxed.  It 
could  not  be  used  as  a  substitute  for  whisky  or 
as  a  potable  spirit  at  all  without  fatal  results,  and 
in  that  respect  it  certainly  differed  from  ethyl 
alcohol.  As  to  Mr.  Berry's  remarks,  methyl 
alcohol  became  dutiable  if  it  contained  under  2  % 
of  acetone.  He  was  glad  to  hear  from  Mr.  Berry 
that  there  was  going  to  be  plenty  of  methyl  alcohol  ; 
the  statement  in  the  paper  on  the  point  was  not 
his  but  came  from  a  firm  of  wood  distillers.  The 
question  of  the  petition  to  Parliament  need  not 
be  taken  up  yet,  because  he  hoped  the  action  of 
the   manufacturers   would   go   further. 


Nottingham  Section. 


Meeting  held  at  Xottingham  on  Wednesday, 
November  28th,   1917. 


DR.   R.   M.   CAVEX   IN  THE   CHAIR. 


POISONS  AND  DRUGS  OF  ANIMAL  ORIGIN. 

BY  GEORGE   BARGER. 

The  protective  poisons  which  occur  in  many 
groups  of  animals  have  mostly  not  been  isolated 
in  a  state  of  chemical  purity.     Generally,  however, 
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we  have  at  least  some  conception  of  their  chemi<  al 
nature.  Xlius  eolira-venoni  contains  a  nerve- 
poison,  which  paralyses  the  respiratory  centre,  and 
also  a  haemolytic  principle.  The  former,  ophio- 
toxin, has,  according  to  Faust,1  a  composition 
corresponding  approximately  to  the  formula 
017HMO,0  and  resembles  the  saponins  in  physical 
properties;  anyhow  it   seems  to  be  nitrogen-free. 

The     h.clnolytic    substance     is.    aei  ordillg    to     Mall- 

waring*,  a  lecithinase,  an  enzyme  win -h  splits  off 
one  of  the  fatty  acid  groups  of  the  lecithin  con- 
tained in  the  victim's  blood,  and  this  partially 
hydrolysed  lecithin  is  known  to  be  haemolytac. 
Previously  Eyes' had  imagined  that  when  snake- 
venom  is  shaken  with  a  lecithin  solution,  a  com- 
pound soluble  in  chloroform  is  formed,  in  which 
one  of  the  fatty  acid  groups  Of  lecithin  is  replaced 

by  an  active  constituent  of  snake-venom,  to  form 
a  so-called  lecithide. 

The  ai  live  principle  of  a  toad  has,  on  the  oilier 
hand,  been  obtained  crystalline  and  quite  pure. 
A  few  years  ago  Abel  and  Macht*  isolated  from 
the  so-called  parotid  skin  gland  of  the  large 
central  American  toad,  liufo  agua,  a  substance 
which  undoubtedly  has  the  composition  018H,40j ; 
it  has  a  \  cry  powerful  digitalis-like  action  on  the 
heart  and  is  also  a  diuretic.  These  authors  have 
thus  found  a  scientific  basis  for  the  former  great 
reputation  of  powdered  toad  skins  as  a  cure  for 
dropsy.  Their  use  for  this  purpose  now  only 
survives  in  China  under  the  name  of  "  senso,"  a 
drug  which  Shimizu5  has  lately  shown  also  to 
contain  bufagin.  The  parotid  secretion  of  Bufo 
agua  is  further  remarkable  in  containing  over  5  %  of 
epinephrine  (adrenaline)  identical  in  every  respect 
with  that  obtained  from  the  suprarenal  gland  of 
the  higher  animals. 

Whilst  bufagin  of  the  toad  and  apparently  also 
ophiotoxin  of  the  cobra  are  neutral  non-nitro- 
genous substances,  the  skin  of  the  newt,  Sala- 
■manrlra  maculosa,  contains  two  alkaloids,  which 
Faust6  has  isolated  as  crystalline  sulphates.  They 
are  samandarine,  C':„ll<0ONj  and  samandaridine, 
Cl2H3,ON ;  both  are  powerful  nerve  poisons. 
From  the  latter  base  Faust  claims  to  have  obtained 
isoquinoline  by  distillation  with  zinc  dust. 

The  difficulty  of  obtaining  enough  material  is  often 
a  great  hindrance  in  chemical  work  on  animal 
poisons  and  is  illustrated  by  Langer's7  investigation 
of  the  poison  of  bees.  This  author  collected  25,000 
beestings  ;  but  since  the  drop  of  poison  ejected  from 
a  sting  weighs  only  0-2 — 0-3  mgrm.  and  consists 
mostly  of  water,  only  a  few  grams  of  the  crude 
poison  was  obtained.  The  active  principle  in  this 
case  gives  strong  precipitates  with  alkaloidal 
reagents,  but  does  not  appear  to  be  a  protein. 

More  important  than  the  protective  poisons  of 
the  lower  animals,  of  which  a  few  examples  have 
been  given  above,  are  the  products  of  the  so-called 
ductless  or  endocrine  glands.  These  internal 
secretions,  called  by  Starling  hormones  ("  chemical 
messengers  "),  have  been  studied,  especially  in  the 
larger  mammals,  including  man,  and  some  of  them 
have  of  late  years  rome  into  prominence  as  very 
potent  and  specific  drugs.  The  remedial  adminis- 
tration of  the  whole  gland  or  of  an  extract  has 
given  rise  to  the  name  organotherapy.  So  far  the 
preparation  of  the  pure  activo  principle  on  an 
industrial  scale  has  only  been  accomplished  in  the 
case  of  the  suprarenal  gland.  Two  years  after  the 
isolation  of  adrenaline  by  Takamine8  in  1901,  its 
synthesis  was  patented  by  Meister,  Lucius,  and 
Bruning  (Ger.  Pats.  152,814  and  157,300).  Chlor- 
aceto-catechol  is  combined  with  methylamrae  and 
t  he  ketone  is  then  redu"ed  to  the  secondary  alcohol. 
Since,  owing  to  the  slight  physiological  activity  of 
d-adrenaline,  the  syntheti?  racemic  substance  was 
found  to  have  not  much  more  than  half  the 
activity  of  the  natural  /-variety,  the  Hochst  firm 
had  the  enterprise  to  effect  a  resolution  on  the 
industrial    scale    bv    means    of    the    bitartrates 


(Ger.  Pat.  222. '151).  The  dextro-enantiomorph  is 
not  allowed  to  become  a  waste  product,  but  is 
again  racemised  by  heating  with  dilute  acids 
(Ger.  Pat.  220,355).  Several  other  svntheses  have 
been  patented,  chiefly  by  the  same  firm,  but  they 
do  not  appear  to  be  of  practical  value  (Ger.  Pats. 
155,632,  185,598,  189,483,  lit::, 03-1,  195.811, 
209,609,  209,(510,  209,902,  212,206,  and  210,640), 
nor  have  the  closely  related  substances  arterenol, 
homorenon,  and  epinine  found  a  wide  application 
as  substitutes  for  adrenaline,  although  their 
physiological  activity  is  in  most  respects  qualita- 
tively similar.  The  synthesis,  involving  a  stereo- 
chemical resolution,  may  appear  complicated,  but 

it  should  lie  remembered  that  a  pair  of  bullock's 
suprarenals  together  contain  only  ;;n — 10  mgrms. 
of  adrenaline,  or  about  0'2%  (in  marked  contrast 
to  the  5 — ()"„  contained  in  the  parotid  secretion  of 
Bufo  agua,  referred  to  above).  On  the  other  hand 
the  drug  is  extremely  active  and  it  is  said  that  by 
some  physiological  reactions  as  little  as  0-000002 
mgrm.  may  be  detected. 

A  second  important  ductless  gland  is  the 
thyroid.  Its  oral  administration,  introduced  in 
1891  by  Murray,  appears  to  be  a  complete  remedy 
in  those  diseases  where  the  natural  secretion  is 
defective  (myxoedema,  cretinism)  and  constitutes 
the  greatest  triumph  of  organotherapy.  The 
chemical  constitution  of  the  active  principle  has 
not  been  established  until  quite  recently.Baumann9, 
who  more  than  20  years  ago  discovered  the  iodine 
content  of  the  thyroid,  obtained  from  it  by  boiling 
with  dilute  sulphuric  acid  an  amorphous  impure 
substance  iodothyrin.  with  9 — 10  %  of  iodine. 
The  statements  as  to  the  physiological  activity 
of  this  substance  are  conflicting.  The  same  may 
be  said  of  a  protein,  thyroglobulin,  obtained  by- 
Oswald.10  Recently  Kendall11  has  employed 
alkaline  hydrolysis,  with  greater  success,  and  a 
paper  has  been  announced  entitled,  "The  isolation 
and  identification  of  the  iodine-containing  com- 
pound which  occurs  in  the  thyroid"  (J.  Ind.  Eng. 
Chem.,  Oct..  1917,  p.  985).  Previous  papers  by  the 
same  author11  have  indicated  that  the  free  base 
contains  65%  of  iodine,  its  sulphate  60  %.  The 
molecular  weight  of  the  base  is  about  586.  A 
photomicrograph  of  the  crystals  has  also  been 
published.  The  base  is  active  in  cretinism  in 
very  small  amounts  and  the  limit  of  tolerance 
is  2  mgrms.  daily.  The  substance  seems  to  be  an 
indole  or  tryptophane  derivative,  and  this  would 
explain  previous  statements  in  the  literature  that 
iodized  blood  proteins  have  a  physiological  action 
like  that  of  the  thyroid  gland. 

If  the  constitution  of  the  thyroid  active  principle 
has  been  definitely  established,  its  industrial 
syntheses  will  be  an  important  problem.  By  the 
use  of  a  synthetic  preparation  the  difficulties  of 
dosage  might  be  overcome,  which  at  present 
result  from  the  variability  of  the  gland  in  animals. 
The  standardisation  of  thyroid  preparations  has 
so  far  only  been  carried  out  by  physiological 
means  ;  their  iodine  content  does  not  afford  a 
sufficient  indication  of  activity. 

Reid  Hunt12  has  devised  a  peculiar  and  very 
sensitive  method  for  recognising  the  activity  of 
thyroid  preparations  ;  he  finds  that  very  small 
quantities  of  the  active  gland  increase  the  resistance 
of  mice  to  the  toxic  effects  of  acetonitrile  ;  as  little 
as  0-1  mgrm.  of  the  gland  may  double  their  resist- 
ance to  this  poison.  By  this  means  Hunt  claims 
to  have  proved  the  presence  of  the  thyroid  secre- 
tion in  the  blood  of  sufferers  from  Graves'  (Base- 
dow's) disease,  which  is  generally  regarded  as 
clue  to  an  excessive  functioning  of  the  gland. 
A  more  recent  and  probably  simpler  method 
ot  testing,  which  illustrates  the  effect  of  the 
active  principle  on  metabolism,  is  due  to  Guder- 
natch13  and  consists  in  feeding  the  thyroid  prepara- 
tion to  tadpoles.  The  latter  diminish  in  size, 
the  tail  becomes  absorbed,  and  at  the  same  time 
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development  is  accelerated,  so  that  rudiments  of 
the  legs  appear  earlier  than  in  the  controls.  This 
method  has  even  been  recommended  for  the 
standardisation  of  commercial  preparations. 
(Photographs,  illustrating  it,  will  be  found,  for 
instance,  in  a  paper  bv  Rogoff  and  Marine,  J. 
Pharmac.  exp.  Therap..  1906,  9,  57).  By  means  of 
the  tadpole  method  Marine  and  Rogoff1*  have 
shown  that  when  potassium  iodide  is  injected 
intravenously  into  an  animal  with  a  defective 
(iodine-free)  thyroid,  the  iodine  is  fixed  by  the 
gland  almost  immediately,  but  it  takes  about  16 
hours  before  this  iodine  is  converted  into  the 
physiologically  active  substance. 

On  account  of  its  wide-spread  occurrence  we 
may  here  briefly  mention  goitre  ("  Derbyshire 
neck"),  the  commonest  disease  of  the  thyroid, 
although  it  is  not  connected  with  a  defective 
secretion  of  the  active  principle.  The  dispute  as 
to  the  cause  of  this  disease  has  lately  been  settled 
by  McCarrison,  who  attributes  it  to  an  infection 
by  an  organism  from  the  soil  and  from  drinking 
water,  thus  explaining  its  endemic  occurrence  in 
many  parts  of  the  globe,  while  in  other  regions 
it  is  rare  or  absent.  Closely  associated  with  the 
thyroid  gland  and  often  embedded  in  it  are  the 
parathyroids,  small  organs,  which  seem  to  be 
even  more  important  to  life  than  the  thyroid 
itself.  Nothing  is  known  about  their  active 
principle.  After  removal  of  the  parathyroids  the 
urine  contains  considerable  quantities  of  methyl- 
guanidine   (Koch16). 

The  pituitary  (hypophysis  cerebri)  is  another 
very  important  ductless  gland.  It  consists  of  an 
anterior  nervous,  and  a  posterior  infundibular 
portion.  Its  situation  under  the  brain  makes  its 
experimental  extirpation  difficult,  and  attempts  in 
this  direction  have  not  thrown  much  light  on  the 
functions  of  the  parts.  One  of  these  functions  is 
an  influence  on  growth  ;  the  rare  disease 
acromegaly,  characterised  by  an  enlargement  of 
some  bones  (of  the  lower  jaw,  hands,  feet,  etc.),  is 
associated  with  lesions  of  the  pituitary.  Brailsf ord 
Robertson16  has  recently  extracted  a  substance 
from  the  anterior  lobe,  for  which  he  claims  that  it 
has  a  definite  effect  on  the  growth  of  mice,  making 
them  heavier  and  sturdier,  although  not  larger, 
than  the  controls.  This  substance,  tethelin,  is  a 
phosphatide  with  nitrogen  and  phosphorus  in  the 
ratio  4N  :  P,  but  probably  not  pure. 

More  than  the  anterior,  the  posterior  portion  of 
the  pituitary  has  attracted  the  attention  of 
physiologists.  Its  extracts  have  a  pronounced 
action  on  the  blood  pressure,  on  the  isolated 
uterus,  on  the  kidney,  on  the  mammary  gland,  etc. 
The  pressor  action  of  the  pituitary  was  discovered 
by  Oliver  and  Schiifer17  almost  simultaneously 
with  that  of  suprarenal  extracts.  The  rise  of 
blood-pressure  is  smaller,  but  more  persistent  than 
that  due  to  adrenaline.  Whether  the  diuretic 
action,  discovered  later,  is  due  to  the  same  or  to 
a  different  hormone  is  not  known,  and  the  same 
may  be  said  of  the  powerful  action  of  infundibular 
extracts  on  the  uterus,  which  was  discovered  by 
Dale18  and  has  of  late  been  applied  therapeutically 
with  great  success.  Various  indications,  however, 
point  to  there  being  several  active  principles. 
Unfortunately  no  active  substance  has  been 
isolated  in  a  state  of  undoubted  purity.  Mi  ist 
is  known  about  the  properties  of  the  pressor 
substance  ;  it  can  be  boiled  in  neutral  or  slightly 
acid  solution  without  much  loss  of  activity. 
but  is  rapidly  destroyed  by  alkalis.  It  is  also 
destroyed  by  trypsin,  whence  it  would  seem  to  be 
a  peptide.  It  is  insoluble  in  absolute  alcohol 
and  other  organic  solvents  and  is  readily  adsorbed 
by  charcoal  and  by  precipitates  formed  in  its 
solutions  and  thus  it  is  carried  down  by  phospho- 
tungstic  acid.  The  action  of  pituitary  extracts 
on  the  uterus,  resembling  that  of  the  ergot  sub- 


stance j3-iminazolylethylamine,  and  the  fact  that 
pituitary  extracts,  like  this  glyoxaline,  give  a  diazo- 
reaction,  has  led  to  speculations  concerning  a 
similarity  in  the  constitution  of  the  two  substances. 
Guggenheim19  condensed  /3-iminazolylethylamine 
with  various  amino-acids,  forming  dipeptide-like 
substances  which,  however,  only  had  a  slight 
activity.  Some  years  ago  Fuhner20  stated  that 
Meister,  Lucius,  and  Bruning  had  obtained  by 
means  of  phosphotungstic  acid  four  crystalline 
sulphates,  all  physiologically  active  (compare  Ger. 
Pat.  268,841).  Various  others  have  claimed  to 
have  isolated  an  active  principle,  e.g.,  Baudouin21 
and  Bouin  and  Ancel22,  but  none  of  these  claims 
seems  to  be  well  founded.  It  is  possible  that  all 
the  four  Hochst  bases  were  contaminated  with  a 
highly  active  substance  ;  it  is  at  least  significant 
that  these  bases  have  not  been  characterised 
chemically.  The  isolation  and  the  determination 
of  the  constitution  of  the  pituitary  active  principle 
is  evidently  a  matter  of  great  difficulty,  but  would 
undoubtedly  be  of  great  value,  particularly  if  it 
were  followed  by  synthetical  manufacture. 

In  reviewing  drugs  of  animal  origin  we  must 
finally  draw  attention  to  the  immune  sera,  the 
production  of  which  forms  a  peculiar  and  highly 
specialised  branch  of  chemical  industry.  Of  these 
anti-diphtheritic  and  anti-tetanic  serum  are  by 
far  the  most  important,  the  former  in  times  of 
peace,  the  latter  during  the  present  war.  They 
are  obtained  by  injecting  the  filtrate  from  cultures 
of  bacilli  into  horses.  The  soluble  toxin  renders  the 
horses  immune  and  their  blood  is  subsequently 
found  to  contain  so-called  anti-toxin,  sufficient  to 
neutralise  large  quantities  of  the  toxin.  By 
periodic  bleeding  and  separation  of  the  serum,  a 
highly  specific  and  very  valuable  remedy  is 
obtained.  The  anti-toxins,  like  the  toxins,  are 
unstable  and  very  complex  substances ;  their 
isolation  seems  to  lie  quite  beyond  the  present 
bounds  of  chemical  knowledge. 

The  high  hopes  raised  at  first  by  the  success 
of  diphtheria  anti -toxin  have  not  been  wholly 
fulfilled,  as  regards  the  treatment  of  other  bacterial 
diseases.  In  most  cases  the  organism  does  not 
secrete  a  soluble  poison  into  the  culture  medium, 
and  hence  weakened  or  killed  cultures  are  injected. 
Then  a  so-called  bacteriolytic  serum  may  result, 
e.g..  with  cholera  cultures  a  serum  dissolving 
cholera  vibrios.  Among  bactericidal  sera,  obtained 
in  a  similar  way,  we  may  mention  those  against 
streptococci,  pneumoeocci,  typhoid,  and  cholera, 
which  are  still  more  or  less  in  an  experimental 
stage  ;  perhaps  the  anti-meningococcus  serum  is- 
of  most  importance  in  this  group.  In  a  few  cases 
immune  sera  have  been  employed  successfully 
against  non-bacterial  toxins.  The  anti-venin  of 
Calmette  is  an  efficient  protection  against  snake- 
bite, but  the  difficulty  here  is  that  the  immune 
serum  against  one  species  of  snake  does  not 
protect  against  the  bite  of  another  species.  A  further- 
interesting  non-bacterial  anti-serum  is  that  from 
animals  immunised  against  pollen  grains  ;  it  i- 
used  to  combat  hay-fever. 
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APPROXIMATE   ESTIMATION   OF  TAR  FOG 
IN   GAS. 

BY   ALFRED    EDWARDS. 

The  estimation  of  tar  fog  in  gas  presents  some 
difficulty.  It  is  not  easily  and  completely  removed 
by  filtration  in  a  bulk  sufficient  to  weigh  ;  evapors- 
tion  renders  the  true  weight  uncertain.  Correct 
samples  of  the  gas  and  tar  fog  are  not  withdrawn 
from  the  gas  stream  as  readily  as  one  might  expect. 
A  critical  examination  of  the  problem  indicates 
that  only  under  specified  conditions  can  the 
sampling  be  correct,  owing  to  the  non -homogeneous 
character  of  the  flow  and  the  momentum  imparted 
to  the  fluid  particles  by  velocity.  These  conditions 
require  the  sampling  orifice  to  fare  the  current  at 
a  point  of  mean  velocity,  and  the  flow  through  the 
orifice  to  be  the  same  in  speed  as  that  of  the  main 
How. 

When  I  was  asked  to  determine  the  efficiency 
of  a  tar  fog  extractor,  the  conditions  defined  for 
accurate  results  seemed  so  impossible  to  reproduce 
that  approximate  methods  were  sought.  A  crude 
mean.--  of  indicating  the  presence  of  tar  fog  is  to 
allow  the  gae,  issuing  at  high  velocity,  to  impinge 
upon  a  white  surface.  Attempts  have  been  made 
to  render  a  visual  comparison  of  the  resulting 
stains  a  basis  for  a  roughly  quantitative  com- 
parison between  two  similar  streams.  Visual 
methods  of  this  character  are  decidedly  preferable 
in  technical  work  if  they  can  be  made  quantitative 
a^  well  as  comparative.  The  variation  finally 
adopted  was  to  draw  the  gas  through  ordinary 
Biter  paper  of  stout  substance  and  measure  the 
in  reased  density  to  light  produced  by  the  stain. 


If  we  then  know  the  area  of  the  slain  <>n  the 
filter  paper   (A),   the  density  Of   the  stain   (O),   the 

weight  of  tax  to  give  unit  density  on  unit  area  (T), 
and  the  volume  of  the  gas  (V.),  the  quantity  of 
tar  Eog  present  in  the  gas  is  IxDxT+V,  and 
may  be  expressed  in  grains  per  cubic  foot  or  grin-. 
per  cubic  metre  according  to  the  particular  units 
taken. 

T  is  determined  by  suspending  the  tar,  collected 
at  the  point  considered,  in  solvent  naphtha  or 
similar  colourless  liquid  and  measuring  the  density 
in  a  glass  cell  with  parallel  sides. 

If  then  \Y  is  the  'weighl  of  tar  taken,  V  the 
volume  of  solvent  in  which  W  is  dispersed,  Yc  tin- 
volume  of  cell.  A  the  area  of  side  of  cell,  and  D  the 
density  of  tar  and  liquid  in  cell,  the  weight  of  tar 
to  give  unit  density  if  spread  over  unit  area  is  :— 

WxVc   _T 
VxAxD 

The  instrument  by  which  the  density  to  light 
is  measured  is  one  intended  for  the  measurement 
of  silver  deposits  in  photographic  negatives.  Its 
use  in  addition  to  this  specific  purpose  I  have 
extended  to  the  determination  of  various  sub- 
stances, where  in  fact  the  estimation  can  be 
reduced  to  one  of  density  to  light,  with  such  good 
effect  that  I  have  no  hesitation  in  recommending 
it  as  an  essential  part  of  the  equipment  of  any 
laboratory.  It  is  sold  under  the  name  of  the 
"  Density  meter  "  by  Sanger  Shepherd  and  Co., 
and  is  a  comparison  photometer  of  very  simple 
construction.  Two  apertures  are  viewed  in  such 
a  way  that  they  appear  disposed  side  by  side. 
A  translucent  object  placed  over  one  of  the  holes 
obstructs  the  light  passing  to  one  half  of  the  field 
of  view,  and  its  intensity  can  be  balanced  byT  means 
of  a  neutral  tinted  pigment  wedge  deposited  on 
glass  placed  over  the  other  hole.  The  wedge  is 
graduated  in  terms  suggested  and  used  by  Hurter 
and  Driffield  in  their  classical  photographic  re- 
searches, density  =  log.  opacity,  opacity  being  the 
ratio  the  incident  light  bears  to  the  transmitted 
light.  The  density  of  neutral  tinted  bodies  can 
be  balanced  exactly  by  the  instrument.  When 
the  body  is  coloured  and  transparent,  the  density 
to  its  complementary  colour  can  be  measured  by 
viewing  the  aperture  through  a  transparent  screen 
of  the  correct  colour.  The  coloured  body  is,  in 
effect,  converted  into  a  neutral  tint  and  can  easily 
be  balanced  against  the  neutral  wedge.  Where  an 
opaque  body  is  present  in  a  transparent  coloured 
fluid,  the  aperture  is  viewed  through  a  screen  of 
the  same  colour  as  the  fluid,  and  the  opaque  body 
balanced  by  the  wedge.  The  instrument  thus 
becomes  a  cheap,  if  crude,  substitute  for  the 
spectro-photometer. 

As  an  example  of  the  determination  of  T  (weight 
of  tar  per  unit  area  to  give  unit  density)  the 
figures  given  in  the  following  table  were  obtained. 
The  density  measurements  were  made  in  a  glass 
cell  of  which  the  parallel  sides  were  10-2  mm. 
apat.  the  capacity  5-55  c.c.  and  the  area  of  the 
side  5-441  sq.  cm.  0-6674  grm.  of  tar  was  sus- 
pended in  50  c.c.  of  solvent  naphtha  and  portions 
were  diluted  to  50  c.c.  before  measurement. 


Density  to  light. 


2  c.c. 

4  c.c. 

6  c.c. 

8  C.c. 

10  C.C. 

Red   

Blue 

0-37 
003 
0-82 

0-77 
123 
1  -52 

113 
l  -75 

218 

1-51 
2-27 
2-70 

1-87 

2-70 

Density  for  1  c.c.  ealruhted  from  above. 


Re.l     

Blue 

|     0  1 35 
0-S16 

0-410 

0  192 

0  :;,.,: 
0-3S0 

0-188 
0-291 
0-303 

0  189 
0-284 

0-337 

0-187 
0-270 
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It  will  be  observed  that  the  density  to  red  light  is 
in  this  case  fairlv  even  throughout  the  range  ; 
with  green  and  blue  light  there  is  a  gradual  falling 
away. 

Taking  the  average  density  for  1  c.c.  to  red 
light  we  have  the  following  facts: — W  =001335 
grm..  V=50  c.c,  Y0=5-55  c.c,  a  =5-441  sq.  cm., 
3D  =0-188. 

T-5^bS51xO?88-  =  °-°01i:'  *"-*«  SqXm- 
The  value  of  T  varies  for  tars  produced  by 
carbonisation  in  various  systems,  and  with  the 
temperature  of  carbonisation  in  any  one  system. 
If  the  density  does  not  increase  in  simple  ratio 
with  the  weight,  the  points  may  be  plotted  and 
intermediate  values  read  from  the  graph. 

Sampling  the  gas. 

The  gas  is  filtered  through  a  disc  of  filter  paper 
cut  by  a  cork  borer  or  similar  implement  to  a 
diameter  of  1-8  cm.  The  disc  is  held  between  the 
ends  of  metal  liners,  1-6  cm.  diameter,  sliding 
within  a  screwed  metal  nipple,  thus  exposing 
2  sq.  cm.  of  filtering  area.  A  rubber  washer  is 
placed  below  the  inner  liner  to  secure  tightness  to 
gas  as  indicated  in  the  figure.  The  nipple  is  screwed 
J  inch  gas  pipe,  and  enters  a  cock  screwed  hard  up  to 
the  gas  main.  It  is  important  that  the  connection 
should  have  a  small  volume,  and  that  the  filter 
paper  should  be  as  close  to  the  gas  stream  as 
possible.  A  |  inch  brass  cock,  full  way,  with  male 
and  female  ends,  screwed  directly  into  the  main, 
provides  the  shortest  convenient  connection.  In 
order  to  ensure  a  fairly  representative  sample  of 
the  gas  the  sampling  "must  be  rapid  to  prevent 
the  falling  out  of  the  larger  tar  particles.     With 


•  FUTlR   DI5C 
V  ^  WASHLR 
^    BACK    NUT 


this  object,  the  difference  of  pressure  between  the 
two  sides  of  the  disc  should  be  from  12  to  24  inches 
water  column,  depending  upon  the  resistance  of 
the  paper  disc.  Speed  is  also  necessary  to  com- 
plete the  removal  of  the  finer  particles  of  fog  by 
impingement  within  the  pores  of  the  filter  paper. 
One  disc  only  is  necessary.  A  second  one  placed 
in  series  with  the  first  and  spaced  by  a  metal  liner 
is  invariably  unstained.  The  stain  is  always 
confined  to  the  receiving  surface  of  the  first  disc. 
Where  the  gas  is  under  low  pressure  an  aspirator 
is  used  to  give  the  required  pressure  difference. 

The  volume  of  gas  to  be  passed  through  the 
filter  paper  to  give  a  stain  within  measurable 
limits,  say  0  1  to  1-2,  varies  from  80  c.c.  to  9000  c.c 
depending  upon  the  proportion  of  tar  fog  present. 
With  the  smaller  volume  the  results  become 
doubtful,  since  the  volume  of  the  voids  in  the 
connection  and  nipple  bears  an  ever-increasing 
proportion  to  that  of  the  gas  sampled  as  the  latter 


becomes  smaller.  If  the  filter  paper  is  of 
uniform  texture  and  the  connections  short  but  of 
ample  diameter,  the  stain  obtained  is  evenly  dis- 
tributed. Very  slight  inequalities  are  averaged 
out  by  the   density  meter. 

It  is  important  that  diffused  light  only  should  be 
used  for  measurement.  Small  pieces  of  ground 
glass  covering  the  apertures  and  below  which  the 
filter  paper  or  cell  is  placed  secure  this  condition. 
Circles  cut  from  the  same  sheet  of  paper  have 
usually  the  same  density  and  balance  one  another 
if  placed  over  the  two  apertures.  Of  a  set  pre- 
pared for  estimation,  one  disc  is  retained  as  a 
blank  and  divergent  densities  of  others  recorded 
and  allowed  for  when  the  stain  is  measured,  which 
should  be  with  the  blank  in  position  over  the 
wedge  aperture.  It  is  advisable  to  retain  a  second 
disc,  which  has  been  balanced  against  the  blank, 
in  order  to  check  the  setting  of  the  density 
instrument. 

It  is  not  advisable  greatly  to  exceed  unit 
density  of  stain  on  the  filter  paper.  Although  the 
measurement  in  a  glass  cell  to  a  density  of  about 
1-5  usually  increases  evenly  with  the  weight  of  tar 
present,  the  uniform  conditions  of  dispersion -under 
which  the  soluble  and  insoluble  portions  of  the  tar 
are  viewed,  cannot  be  obtained  upon  the  relatively 
small  section  of  the  filter  paper  surface,  which  is 
never  absolutely  uniform.  Considering  an  extreme 
case,  the  tar  particles — larger  than  those  present 
in  the  cell — may  fall  one  upon  the  other  to  extinc- 
tion of  the  light  in  that  one  spot.  Long  before 
such  a  state  is  reached  the  density  will  fail  to 
increase  proportionately  with  the  weight  of  tar. 
For  comparative  purposes  it  is  desirable  to  secure 
approximately  the  same  density  in  each  determin- 
ation, and  check  the  weight  of  tar  per  unit  area 
for  that  density,  averaging  it  over  fairly  narrow 
limits. 

As  an  example  of  an  estimation  the  following 
figures  are  given: — A=2  sq.  cm.,  D=  0-93,  T  = 
0  00145  grm.  per  sq.  cm.,  Vg  =3819  c.c. 

Tarfog=2  xO-93  xO-00145 -=-0003819  =0-70grm. 
per    cubic    metre  =0-70  x  0-436 
cubic  foot. 

Interesting  results  have  been  obtained  upon  gas 
streams  passing  through  various  manufacturing 
plants. 


=0-30    grain     per 


Coal  gas. 

Grains 
per 
cubic 
fcot. 

Grms. 

per 

cubic 

metre. 

A. 

Outlet     condensers     following     seal     in 

30 

15 
0-25 

8 

6 

0-6 

06 

017 

014 

0-4 

2-3 

017 

6S 

B. 

Outlet  condensers  following  part  sealed 
and  part  dry  mains  with  retort  house 

34 

C. 
D. 

E. 
F. 
G. 
H. 
1. 
J. 

K. 

L. 

Outlet  P  and  A  tar  extractors  following  A 
Outlet  rotary  exhausters  following  dry 

Outlet  rotary  exhausters  following  B 
Outlet  turbo  exhausters  following  B  . . . . 
Outlet  Livesey  washers  following  D    .... 
Outlet  P.  and  *A.  tar  extractors  following  E 
Outlet  P.  and  A.  tar  extractors  following  F 
Outlet  ammonia    washers    or    scrubbers 
horizontal  revolving  type  following  G . . 

Water-gas,  rartly  carburetted. 
Outlet  rotary  exhausters  following  relief 
Outlet  Crossley  tar  extractor  following  K 

0-57 

18-3 
13-7 
137 
1-37 
0-39 
0-32 

0-9 

5-2 
0-39 

It  will  be  observed  that  retort  house  governors 
have  an  appreciable  effect  on  the  tar  fog.  The 
rotary  exhausters  remove  a  fair  proportion  of  the 
remainder.  Turbo  exhausters  reduce  the  amount 
to  as  low  a  figure  as  Livesey  washers  following 
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rotary  exhausters.     "P.  &  A. "  machines  carrj  the 

1 1  to  Oner  limits  ;  the  fact  to  observe  is  the 

relatively  small  difference  in  the  outlet  tog  com- 
pared with  a  \\i<lr  range  at  the  inlet.  Obviously 
efficiency  should  not  be  based  upon  the  percentage 
removed.  At  one  works  .where  the  \  C  combin- 
ation is  used  there  is  trouble  with  the  "  P.  &  A.  " 
machines  making  upj  no  trouble  is  experienced 
with  the  \  0  01  K  combination;  overloading 
may  account  tor  the  difficult  > . 

Accuracy  oi  the  method. 
It  was  not  expected  primarily  that  the  method 
would  yield  absolute  figures  for  tax  fog  with  great 
accuracy.     A  short   experience  proves  that  if  we 
take  the  densities  of  the  stain  per  unit  volume  of   ; 
the  figure  is  very  constant,  for  any  given  pas   | 
stream,     individual  determinations  reproduce  the 
figure  time  after  time  if  the  variation  of  density  is 
not    too  great.      It  has  also  hern  found  that  the 
quantity  passing  similar  points  in  different  works. 
calculated  to  an  absolute  amount  from  the  stain 

readings,  is  in  agreement,  despite  the  fact,  that 
the  densities  of  the  individual  tars  to  red  light 
differ  materially.  Whether  the  method  by  which 
the  density  of  the  tar  is  ascertained  is  perfectly 
valid  or  not  has  nut  been  settled  by  a  direct 
weighing  of  the  tar  fog  extracted  from  the  gas,  in 
view  of  the  many  difficulties,  but  the  agreement 
just  quoted  suggests  that  it  is.  Contrasting  the 
filtration  and  actual  weighing  of  the  tar  with  the 
method  proposed,  the  former  must  give  low  results 
because  of  evaporation  of  the  constituents  of  lower 
boiling  point.  With  the  second  it  is  highly  | 
probable  that  evaporation  will  not  affect  the 
density  (o  light  since  the  colouring  matter  with 
the  free  carbon  remains  behind. 

Discussion. 

The  Chairman  said  that  he  had  himself 
attempted  to  face  the  difficulties  with  which  the 
author  had  dealt  so  ingeniously,  lie  endorsed  all 
that  had  been  said  in  the  paper  as  to  the  difficulty 
of  getting  a  really  satisfactory  determination  of 
tar  fog  by  direct  weighing.  In  order  to  obtain  a 
sample  some  form  of  conveying  tube  must  be  in- 
serted in  the  gas  main  and  that  obviously  would 
disturb  the  stream  lines.  .Moreover  the  impinging 
of  tar  particles  on  the  sides  of  the  tube  resulted  in 
their  aggregation  and  elimination,  for  they  were 
liquid  and  not  gaseous.  A  similar  difficulty  was 
encountered  with  ammonia,  which  tended  to 
elimination  by  solution.  He  asked  Mr.  Edwards 
if  the  temp,  rat ute  fell  on  the  way  to  the  filter- 
paper,  because  that  seemed  possible  and  would 
interfere  with  accuracy.  The  main  difficulty  in 
making  tin-  method  more  than  approximate  was 
that  although  dispersion  in  the  comparison  cell 
made  every  pari  icle  capable  of  exercising  its  quench- 
ing effect  on  light,  that  was  by  no  means  the  case 
with  the  Biter-paper,  where  particles  might  lie 
one  behind  the  other.  The  paper  showed  (hat  the 
difficulty  had  been  recognised,  but  a  much  more 
considerable  range  of  experiments  seemed  advis- 
able lor  determining  how  far  so  convenient  a 
method  was  also  reliable.  Had  the  results, 
showing  that  the  effect  of  a  turbo-exhauster  was 
equivalent  with  regard  to  tar  fog  to  that  of  a  rotary 
exhauster  followed  by  a  Livesey  washer,  been 
determined  by  a  number  of  experiments  I 

Mr.  B.  A.  BURRELL  said  that  the  .author  was  to 

be  congratulated  on  his  application  of  a  system 
used  in  pure  photography  to  the  solution  of  a 
difficult  problem  connected  with  industrial  chem- 
istry, lie  had  found  that  the  various  batches  of 
filter  paper  were  by  no  means  uniform  and  he 
asked  whether  this  had  any  effect  on  the  opacity 
and  therefore  upon  the  estimation.  Was  it 
necessary  to  use  a  standard  paper  ?  Also  had 
any  attempt  been  made  to  use  a  Lovibond  tinto- 


meter, and  if  so  could  tlie  Lovibond  units  be 
converted  into  Surter  and  Driffield  units  or  vice 
verad  ? 

Mr.  <•■  I..  Mo-s  asked  if  the  author  had  made 
any  estimation  of  tar  fog  before  and  after  the 
benzol  scrubbers,  and  also  if  the  tabulated  results 

from   tlie    1".    iv.    A.   extractors  had  I n   obtained 

under  pressure  or  suction,  or  some  under  one  and 
some  the  other  ? 

Mr.  J  AMES  MILLER  asked  if  the  author  had  tried 
the  use  of  a  soluble  organic  medium  instead  of  a 

filter  paper — a  layer  of  naphthalene,  lor  instance, 
to     be     afterwards     dissolved,      lie     thought     this 

would  overcome  the  difficulty  suggested  by  the 
Chairman  with  regard  to  the  filter  paper. 

Mr.  GEORGE  Dougill  confirmed  what,  had  been 
said  with  regard  to  the  turbo-exhauster  ;  he 
could  guarantee  its  efficiency  as  a  tar  extractor. 

The  Chairman  :  In  your  experience  does  it 
carry  it  as  far  as  the  Livesey  washer  ? 

Mr.  Dougill  replied  that  that  would  be  very 
difficult  to  say  from  works  observation,  but  the 
gas  at  the  Livesey  washer  was  very  clean  after  a 
turbo-exhauster. 

Mr.  H.  J.  Hodsman  asked  if  the  amount  of  tar 
fog  found  did  not  depend  on  the  point  in  the 
cross  section  of  the  main  from  which  the  sample 
was  drawn,  and  whether  Mr.  Edwards'  experi- 
ments bore  on  the  point.  Had  the  effect  of 
sampling  at  a  bend  been  compared  with  sampling 
from  a  straight  length  of  main  t 

Air.  A.  Woodmansey  asked  if  it  were  feasible 
to  base  a  method  on  direct  observation  through  a 
column  of  gas  in  one  of  tlie  mains.  Some  arrange- 
ment (c.i/..  a  current  of  fog-free  gas)  would  be 
necessary  for  keeping  the  glasses  clean. 

Mr.  Edwards,  in  replying  as  to  the  temperature 
of  the  gas  affecting  the  results,  said  that  all  his 
experiments  had  been  made  with  cold  gas,  i.e.,  with 
gas  not  differing  by  more  than  20°  or  30°  F.  from 
the  temperature  of  the  surrounding  air.  If  the 
metal  instrument  were  allowed  to  remain  in  contact 
with  the  main  long  enough  there  might  be  some 
effect,  but  if  the  sampling  were  carried  out  in  a 
few  seconds  he  did  not  think  there  was  any 
deposition  of  tar  from  the  state  of  vapour  on  the 
filter  paper.  He  had  had  determinations  made 
on  several  days  on  which  the  temperature  of  the 
gas  had  not  varied,  while  the  temperature  of  the 
air  had  been  20°  to  30°  F.  lower,  but  on  every 
occasion  he  had  obtained  the  same  results  at  the 
same  point,  serving  to  show  that,  there  had  been 
no  condensation  from  the  state  of  vapour.  More- 
over, the  nature  of  tar  fog  rendered  it  very  improb- 
able that  there  would  be  any  such  action.  It  was 
produced  in  the  retort,  and  was  really  free  carbon, 
containing  small  proportions  of  the  oils,  and  if  it 
did  take  up  more  of  these  it  could  only  be  to  a 
small  extent.  D  was  present  right  up  to  the 
Livesey  washer,  from  (i  grains  per  cubic  foot  up  to, 
say,  30.  He  intended  to  make  determinations 
with  hot  gas  if  he  could  find  a  gas  that  contained 
little  enough  fog.  With  reference  to  the  super- 
position of  tar  particles  on  the  filter  paper  not 
giving  comparative  results  with  tar  suspended  in 
liquid  in  a  cell,  that  was  of  course  the  crux  of  the 
question,  and  he  had  not  been  able  to  satisfy 
himself  on  this  point.  Regarding  the  question  as  . 
to  turbo-exhauster  results  in  comparison  with 
rotary  exhausters  and  Livesey  washers,  he  said 
that,  he  had  made  perhaps  two  dozen  estimations 
and  they  had  always  come  out  within  0-1.  In 
reply  to  Mr.  Burrell,  he  said  that  different  qualities 
of  filter  paper  were  difficult  to  get,  and  he  had 
only  used  one  variety.  The  tintometer  was 
probably  a  fairly  suitable  appliance,  but  not  so 
handy  as  the  density  meter.  He  had  not  made 
any  determinations  before  and  after  the  washing 
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of  the  gas  with  oil  for  benzol.  The  results  as 
regarded  the  P.  &  A.  extractor  were  under  pressure  : 
he  had  not  been  able  to  determine  whether  there 
was  greater  efficiency  under  vacuum.  Efficiency 
was  somewhat  difficult  to  define,  and  one  must 
not  take  the  quantity  of  tar  inside  the  machine 
and  regard  the  percentage  extracted  as  a  test  of 
efficiency.  This  was  shown  by  the  combination 
of  "  A  "and  "  C"  in  the  table  of  results  compared 
with  "  E  "  and  "  H."  The  turbo-exhauster  was 
most  efficient  considering  that  it  was  really  used 
for  quite  a  different  purpose.  As  to  the  position 
in  the  main  from  which  it  was  best  to  take  samples 
of  gas,  he  had  obtained  his  samples  at  the  periphery. 
Very  different  results  had  been  obtained  at  points 
facing  the  gas  system  and  at  right  angles  to  it, 
and  anything  like  the  latter  method  must  be 
avoided.  Mr.  Miller's  suggestion  as  to-  the  use  of 
naphthalene  instead  of  a  filter  paper  was  a  very 
good  one  if  it  could  be  well  worked  out.  It  had 
also  been  suggested  that  if  tar  fog  was  present  in 
sufficient  quantity  its  density  to  light  could  be 
observed  directly  by  diverting  a  small  stream  of 
the  gas  from  the  main  stream,  but  he  was  afraid 
that  was  impracticable. 


NOTE  UPON  APPARATUS  FOR  THE  DETER- 
MINATION OP  BOILING  POINTS. 

BY    ALFRED    EDWARDS. 

Commercial  apparatus  for  the  distillation  and 
fractionation  of  liquids  fails  to  provide  for  the  total 
immersion  of  the  thermometer  stem,  with  the 
result  that  corrections  must  be  applied  for  the 
unheated  column  of  mercury.  Boiling-point 
determinations  have  usually  been  made  under  the 
same  conditions  ;  the  aim  in  des;gning  the 
apparatus  used  has  been  to  reduce  its  bulk. 

It  is  desirable  to  use  thermometers  under  the 
same  conditions  of  immersion  as  were  adopted 
when  they  were  made,  or  as  checked  by  the  National 
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Physical  Laboratory.  Advantage  may  then  lie 
taken  of  the  corrections  without  prior  calculations 
for  differing  stem  immersion. 

Extended  use  of  the  boiling  point  method  for 
the  estimation  of  benzene  and  toluene  in  com- 
mercial mixtures  (this  J.,  May  31.  1910) 
and  for  the  control  of  stills  for  rectification, 
emphasises  the  neetl  for  a  modified  boiling  point 
apparatus,  and  a  still-head  has  been  devised  to 
replace  the  apparatus  described. 

An  inner  tube,  A  (Fig.  1),  about  4S  cm.  long 
and  13  to  14  mm.  external  diameter,  is  supported 
by  a  ring  of  cork  in  an  outer  tube,  B,  of  16  to 
17  mm.  bore.  The  inner  tube  has  a  hole  blown 
in  the  side  near  the  top  and  projects  above  and 
below  the  outer  tube.  The  outer  tube  has  a  side 
limb,  C,  of  7  to  8  mm.  bore,  fused  on  38  to  40  cm. 
from  the  top.  C  is  bent  upwards  to  form  a  reflux 
condenser,  the  effective  length  of  which  is  10  to 
15  cm.  ;  the  water  jacket  has  a  diameter  of  16 
to  17  mm.  Wide-mouthed  flasks  are  attached  to 
B  by  corks.  The  vapour  rises  in  A,  passes  over 
the  thermometer  stem,  issues  by  the  hole  at  the 
top,  and  descends  between  A  and  B,  being  finally 
condensed  in  C  and  returned  to  the  flask.  The 
return  of  liquid  tends  to  seal  the  space  between 
A  and  B  and  secure  a  regular  stream  of  vapour 
upwards  through  A.  Instead  of  a  cork  joint  a 
fused  one  may  be  used,  as  in  Fig.  2,  or  the  inner 
tube  may  be  expanded  at  the  top  and  supported 
upon  a  contraction  of  the  outer  tube,  as  in  Fig.  3. 
The  inner  tube  may  be  bulbed  at  the  bottom,  as 
in  Fig.  4,  or  the  outer  contracted,  as  in  Fig.  5,  if 
the  sizes  of  the  tubing  available  allow  too  much 
space  between  them  at  this  point. 

The  advantages  of  this  apparatus  are  : — Full 
immersion  of  the  thermometer  stem.  The  inner 
current  of  vapour  is  protected  from  draughts  by 
a  jacket  of  vapour.  Condensed  liquid  is  returned 
to  the  flask  below  the  bulb  of  the  thermometer. 
Possibilities  of  superheated  vapours  are  remote. 
Temperature  is  maintained  steady  without  fluctua- 
tion and  without  shielding  from  draughts. 

Discission. 

The  Chairman  said  that  Mr.  Edwards'  use  of 
the  term  "  immersion"  avoided  an  ambiguity 
which  undoubtedly  existed  at  the  present  time  as 
to  the  meaning  of  "  exposed  "  stem.  He  (the 
Chairman)  had  always  spoken  of  the  correction  for 
"  exposed"  stem,  meaning  thereby  the  stem 
exposed  to  the  air.  but  Spiehnann  and  Jones  (this 
J.,  1917,  489)  used  the  term  in  exactly  the  opposite 
sense  as  meaning  the  stem  exposed  to  vapour  ; 
there  was  no  agreement  among  chemists  or  in  the 
literature  on  the  point.  Did  Mr.  Edwards  use 
the  jacketing  principle  in  testing  liquids  which 
had  to   be   evaporated  to   dryness  ? 

Mr.  H.  J.  Hodsman  said  that  if  one  were  deter- 
mining the  boiling  point  of  a  mixture,  probably  a 
considerable  amount  of  the  liquid  might  be  in 
the  upper  part  of  the  apparatus,  and  might  con- 
ceivabfy  affect  the  experiment.  How  far  was  this 
a  possible  source  of  error  ? 

Mr.  Edwards,  in  reply,  said  that  in  all  apparatus 
in  which  total  immersion  was  aimed  at.  there 
must  be  a  large  vapour  phase  compared  with  the 
liquid  phase,  and  the  only  way  to  counteract  the 
effects  one  had  in  mind  was  to  use  plenty  of  the 
liquid.  It  was  possible  to  turn  down  the  con- 
denser and  use  it  as  an  ordinary  still-head,  but 
that  was  of  no  advantage  if  the  neck  of  the  flask 
were  long  enough  to  immerse  the  thermometer 
completely,  as  advised  by  Prof.  Young  in  his 
book,    "  Fractional    Distillation." 
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NOTE  ON  A  (Tliiors  CASE  OF  CONDENSER 
TUBE  COKKOSIOX. 

BY  J.   KEWLEY. 

The  condenser  which  exhibited  the  curious  type 
.•I  oorrosion  explained  below  was  installed  in 
March.  1015,  for  the  purpose  of  cooling  warm  fresh 

water,  it  whs  of  tlie  ordinary  marine  type,  with 
tabes  of  British  Admiralty  specification,  and  mild 
steel  tube  plates.  The  bony  of  the  condenser  whs 
of  east  iron.  The  tubes  W(  w  fitted  into  the  tube 
plates  by  means  of  wooden  ferrules.  'The  metal 
of  the  t  ulies  pave  on  analysis: — f'u  70-08%,  Zn 
28-81,  Nn  HIT.  Pb  0-18,  We  0-20%.  The  fresh 
w.-it«  r  circulated  round  the  tubes,  and  brackish 
dock  water  circulated  through  them.  The  brackish 
water  which  caused  the  corrosion  showed  on 
analysis: — NaC'l  1348*4 grains  per  gallon,  K,SU4 
100.  CaSO,  30-O.  MgSOj  110-7.  MgCl,  147-5, 
Mu'<  '  >3  1-1  grs.  per  gall.  The  fresh  Water  entered 
at  a  temperature  of  about  50°  to  00°  C,  emerging 
at  about  25  0.  The  range  of  temperature  was 
thus  comparatively  small. 

After  working  for  four  months,  the  condenser 
appeared  to  be  leaking  badly,  and  when  it  was 
opened  up  very  considerable  corrosion  had  taken 
place.  This  was,  with  very  rare  exceptions, 
entirely  confined  to  the  ends  of  the  tubes.  The 
Mm  was.  moreover,  confined  to  a  distance  of 
not  more  than  two  inches  from  the  end  of  the  tube, 
and  was  confined  entirely  to  the  end  of  the  tube 
at  which  the  brackish  water  entered.  The  rest 
of  the  tube  and  the  outlet  ends  were  in  perfect 
condition,  and  showed  no  trace  of  corrosion 
Whatever.  Further,  the  corrosion  was  much  more 
pronounced  in  the  bottom  tubes  of  each  of  the 
three  compartments,  and  the  number  of  tubes 
which  had  to  be  replaced  was  greatest  in  the  lowest 
compartment,  and  least  in  the  top  compartment. 
As  the  hot  fresh  water  entered  at  the  top  and  the 
cold  brackish  water  at  the  bottom,  the  maximum 
corrosion  took  place  at  the  point  where  the  differ- 
ence of  temperature  was  least. 

After  replacing  the  worst  tubes,  the  condenser 
was  again  boxed  up,  and  after  a  further  three 
months  was  again  opened,  and  exactly  the  same 
state  of  affairs  found  as  on  the  previous  occasion. 
The  difficulty  was.  however,  overcome  in  a  very 
simple  manner.  The  bad  ends  of  the  corroded 
tubes  were  cut  off  and  these  tubes  were  lengthened 
by  the  addition  of  nine  inches  of  similar  tube 
joined  on  by  a  sleeve  made  of  the  same  material 
but  of  larger  diameter,  the  joint  being  sweated 
over  with  solder.  All  the  tubes  were  so  treated 
and  put  back  in  the  condenser  with  nine  inches  of 
their  length  projecting  at  the  outlet  ends.  After 
a  run  of  three  months  the  condenser  was  opened,  and 
the  tub.  s  all  knocked  through  a  distance  of  two 
inches,  so  that  the  badly  corroded  inlet  ends 
projected.  Duringth<  next  three  months  a  farther 
two  inches  was  c  orroded  away,  and  the  process 
repeated.  The  tedious  and  expensive  process  of 
re-tubing  the  condenser  was  thus  necessary  very 
much  Jess  often.  As  the  tube  became  eaten  away 
at  one  end  it  w.is  lengthen"  d  at  the  other. 

It  is  of  great  interest  to  note  that  another 
condenser,  working  under  the  same  conditions. 
showed  no  signs  of  corrosion  over  a  period  of 
two  years.     In  this  ease,  howe\  er,  the  tubes  were 


in.,  de    of    "  Nergandin    alloy"    (Cu    70.    Zn    28. 
Pb  2°0),  and  tube  plates  and  ferrules    of    Muntz- 

metal. 
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COBROSION  OF  LEAD  ItOOFING. 

BY    J.    S.    S.    BRAME. 

Two  interesting  cases  of  corrosion  of  lead  sheet 
used  for  roofing  have  been  investigated. 

In  the  first  case  east  lead  sheets  had  been  in 
position  on  a  wood  foundation  for  a  long  period. 
I  am  unfortunately  unable  to  give  the  number  of 
years  as  no  record  of  the  date  of  roofing  has  been 
kept.  It  was  found  that  in  places  serious  corrosion 
had  occurred,  the  lead  being  in  some  instances 
perforated.  Beneath  the  corroded  parts  thick 
crusts  of  white  deposit  were  found,  and  these  on 
analysis  proved  to  have  a  composition  well  within 
the  range  of  commercial  wiute  lead.  The  following 
are  the  results  for  two  samples  : — 


Sample  A. 

Sample  B. 

Required 
ior2PbC03 
Pb(HO)2. 

Lead  monoxide  (PbO)    .... 
Organic    and    other    con- 

O' 

85°60 

11-50 

215 

0-75 

Of                               0/ 

84°10             86-32 

11-70             11-36 

2-05               2-32 

2-15               — 

100-00 

100  00 

100-00 

Examination  showed  that  the  lead  had  only- 
coiroded  where  in  contact  with  oak  beams  ;  the 
other  portion  of  the  wood-work  consisted  of  pine. 
In  Bloxam's  "  Chemistry"  "  it  is  stated  that  the 
lead  of  old  coffins  is  often  found  converted  into  a 
white  earthy  mass  of  basic  carbonate,  with  a  very 
thin  film  of  lead  inside  it."  It  would  be  interesting 
to  know  whether  this  applies  to  lead  in  contact 
with  other  woods  than  oak.  Miller,  who  did  much 
valuable  work  on  the  action  of  water  on  lead,  says 
"  green  oak  wood,  from  the  quantity  of  acetic 
a-*id  which  it  contains,  should  not  be  used  in 
contact  with  lead  for  building  purposes."  I  have 
been  told  that  in  erecting  sulphuric  acid  chambers 
it  was  recognised  that  oak  and  lead  should  not 
come  in  contact,  but  on  inquiry  I  find  that 
corrosion  of  lead  under  these  circumstances  is  not 
generally  realised,  and  therefore  venture  to  record 
these  observations. 

The  second  case  of  lead  corrosion  was  more 
remarkable  and  occurred  where  the  metal  had 
been  laid  on  a  coke-breeze  concrete.  Here  patches 
of  a  thick  crust  of  a  red  substance  had  accumulated 
between  the  lead  and  the  concrete,  and  in  places 
the  lead  was  eaten  through.  In  this  case  the 
action  had  been  somewhat  rapid,  the  building 
being  only  some  15  years  old,  when  a  leaky  roof 
revealed  the  serious  corrosion  which  had  been 
going  on. 

The  corrosion  product  had  the  following  ultimate 
composition :— Pb  9104  %,  Fe  0-084, 0  7-450,  organic 
matter,  carbonates,  etc.  (diff.),  0-826%.  The 
theoretical   amount  of   oxygen   Tequired   to  form 
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PbO  from  the  lead  present  is  6-57%,  so  that  there 
Is  excess  oxygen  equal  to  0  88%.  From  this 
result,  and  from  the  red  colour  of  the  corrosion 
product,  it  is  evident  that  either  lead  sesquioxide 
(Pb203)  or  red  lead  (Pb304)  is  present  in  addition 
to  the  lead  protoxide  (PbO)  which  constitutes  the 
bulk  of  the  material.  From  the  ultimate  analysis 
the  following  alternative  approximations  of  the 
probable  composition  of  the  material  (exclusive 
of  the  minor  constituents,  Fe203,  CO,,  etc.)  may 
be  made : — 

Lead  protoxide  (PbO) 90%  or  86% 

lead  sesquioxide  (Pb203)     9%      Red  lead  (Pb304)     13% 

It  is  usual  to  regard  both  the  Pb20,  and  Pb304 
as  composed  of  protoxide  (PbO)  and  dioxide 
(PbO.),  and  confirmation  of  the  presence  of  lead 
dioxide  is  afforded  by  the  evolution  of  some 
chlorine  when  the  material  is  distilled  with  hydro- 
chloric  acid. 

The  coke-breeze  concrete  consisted  of  about 
8  parts  of  coke-breeze  and  1  part  of  Portland 
cement,  the  latter  in  the  set  condition  being 
usually  regarded  as  containing  a  certain  proportion 
of  calcium  hydroxide,  and  the  action  was  probably- 
due  to  this  free  lime,  which,  in  the  presence  of 
moisture,  has  been  stated  to  form  hydrated  lead 
oxides  with  the  metal.  In  some  of  the  older  text- 
books it  is  stated  that  lead  should  not  be  placed 
in  contact  with  mortar,  plaster,  etc.,  on  account 
of  corrosion,  but  I  have  been  unable  to  trace  any 
reference  to  the  character  of  this  action.  Certainly 
the  production  of  an  oxide  higher  than  PbO  is 
remarkable. 

Discussion. 

Dr.  S.  Miall  said  that  it  was  unfortunate  that 
the  true  early  history  of  both  thefe  examples  was 
not  available.  As  regards  the  first  instance,  he 
was  very  doubtful  whether  there  was  sufficient 
acetic  acid  in  ordinary  oak  to  act  upon  sheet  lead 
placed  in  contact  with  it.  He  did  not  believe 
there  would  be  any  greater  corrosion  with  dry 
oak  than  with  dry  elm  or  any  other  wood.  The 
second  instance  of  corrosion  was  remarkable  and 
difficult  to  understand.  Was  it  possible  that  the 
circumstances  in  which  the  sheet  lead  was  placed 
were  such  that  there  was  any  formation  of  calcium 
plumbite  which  might  afterwards  form  calcium 
plumbate  ?  This  would  be  readily  attacked  and 
might  form  a  certain  amount  of  peroxide  or  red 
lead. 

Mr.  G.  Nevill  Hcntly,  referring  to  the  second 
case,  said  that  some  years  ago  several  examples 
of  the  corrosion  of  leaden  pipes  by  mortar  were 
shown  him.  The  corrosion  products  were  white. 
It  appeared  probable  that  a  calcium  plumbate  was 
formed,  but  it  could  not  be  definitely  proved.  It 
was,  however,  a  well-established  tradition  among 
plumbers  not  to  allow  lead  pipes  to  come  in  contact 
with  lime  or  mortar. 

Mr.  Arnold  Philip  pointed  out  that  electric, 
cable  companies  always  stated  that  lead-covered 
cables  must  not  be  brought  into  contact  with 
Portland  cement.  He  had  seen  several  cases  of 
corrosion  of  lead-covered  cables  from  the  neglect 
of  this  precaution  but  he  did  not  understand  their 
origin. 

Mr.  Walter  F.  Reid  said  that  the  corrosive 
action  of  Portland  cement  on  lead  was  well  known 
but  the  cause  of  it  was  not  known.  Alkalis  were 
present  and  a  small  percentage  might  cause  con- 
siderable action  on  the  lead.  Portland  cement 
made  in  the  Thames  valley  was  rich  in  alkalis  and 
it  would  be  very  unsafe  to  put  lead  in  direct 
contact  with  it.  especially  with  a  substance  like 
coke,  which  contained  a  great  deal  of  sulphur.  It 
was  also  known  that  breeze  contained  rather  more 
sulphur  than  coke  and  some  action  might  be  due 
to  the  sulphur,  whether  on  the  lead  or  other 
ingredients  he  was  unable  to  say,  because  it  was 


not  quite  certain  in  what  form  the  sulphur  was 
present  in  the  coke.  The  condensation  of  water 
he  thought  had  a  great  deal  to  do  with  the  corrosion 
of  lead  in  contact  with  wood.  He  had  noticed 
that  where  galvanised  iron  was  fastened  to  wood 
there  was  condensation  of  moisture  on  the  other 
side  of  the  iron,  and  with  continually  recurring  fog 
in  such  a  climate  as  ours  corrosion  might  be  started. 
Prof.  Brame,  replying  to  Dr.  Miall,  said  that 
the  building  from  which  the  first  instance  of 
corrosion  had  been  taken  was  over  200  years  old 
and  probably  lead  had  been  there  the  whole  time. 
There  was  no  record  of  it  having  been  re-roofed. 
There  was  possibly  a  good  deal  in  whether  the 
wood  was  green  or  properly  seasoned.  There  was 
something  about  oak  which  gave  this  corrosive 
effect  ;  for  instance,  iron  nails  used  in  oak  fencing 
were  affected  invariably.  It  was  the  red  colour 
which  he  considered  the  most  remarkable  part  in 
the  second  instance  he  had  brought  forward.  He 
had  seen  pipes  taken  out  where  there  was  white 
corrosion  but  never  coloured  like  that.  It  had 
been  suggested  that  the  sulphur  in  coke-breeze 
might  cause  the  corrosion,  but  there  was  nothing 
more  than  a  trace  of  sulphur  in  the  corroded 
material.  Dr.  MiaU's  suggestion  as  to  the  action 
of  the  lime  forming  a  plumbite  or  plumbate  was 
probably  the  real  explanation  of  the  initial  action 
in  the  second  instance. 


THE 


ACTION    OF   RAIN  WATER    ON  A 
PORTLAND  STONE. 

BY    J.    S.    S.    BRAME. 


It  is  well  recognised  that  certain  limestone 
buildings  in  large  cities  have  suffered  considerably 
from  weathering,  but  beyond  the  general  state- 
ment that  rain  water  charged  with  acids,  such  as 
sulphurous  acid,  attacks  carbonated  stones  with 
some  rapidity,  converting  the  carbonates  into 
sulphates,  I  have  been  unable  to  trace  any  reference 
to  the  actual  changes  which  occur. 

My  attention  was  directed  to  a  thick  black 
crust  beneath  the  wide  overhanging  cornice  of  a 
building  of  Portland  stone  some  200  years  old. 
The  crust  was  so  thick  that  it  had  almost  completely 
blocked  up  the  fine  carving  on  the  underside  of 
the  cornice.  It  was  decided  to  remove  this  crust 
and  samples  were  obtained  for  analysis. 

The  crust  was  almost  black  through  included 
organic  matter  (soot,  etc.).  The  air-dried  material 
gave  the  following  results: — Moisture  1-79%, 
organic  matter  23-34%,  mineral  matter  74-S50o. 

Comparison  of  the  composition  of  the  stone 
(which  apparently  in  the  part  taken  had  been 
little  altered,  as  it  consisted  almost  entirely  of 
carbonates)  with  the  mineral  constituents  of  the 
crust  is  given  below  : — 


Lime- 
stone. 

Inorganic  constituents  of 

crust : 

Sol. in 
HC1. 

Insol.  in 
HC1. 

Total. 

% 

52-71 

1-38 

0-38 

1-25 

41-32 

2-72 
0-29 

% 

2510 

2-11 

1-98 

38-25 

2-07 

% 
7  71 
0-34 

1-28 
1116 

9-94 

% 
32-81 

Magnesia  (MgO) 

Iron  and  aluminium  oxides 

(Fe203,Al203)    

Sulphuric  anhydride  (S03) 
Carbon  dioxide  (C02)     . . 
Silica  (Si02) 

2  45 

3-26 
49-41 

2-07 
9-94 

100-00 

69-51 

30-43 

99-94 
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It  is  clear  that  the  crust  consists   mainly  of 
calcium  sulphate,  the  next  main  constituent  being 

Silica.      In    the    portion    Insoluble    in    hydrochloric 

acid  a  large  quantity  of  One  needle-shaped  crystals 
was  found,  these  being  presumably  calcium 
sulphate.  The  acid  rain  water  collecting  mi  the 
upper  Hat  side  of  the  cornice,  which  was  some  2  ft. 
•  i  ins.  (vide,  lia.l  slowly  percolated  through  the 
stone,  decomposing  the  calcium  carbonate  with 
formation  of  tin-  sulphate,  which  was  deposited 
by  evaporation  <>n  the  underside,  thus  bearing 
out  the  correctness  of  the  general  statement  of 

the  action  of  rain  water  containing  traces  of 
oxide-;  nt  sulphur,  resulting  from  the  coal  con- 
sumed in  large  tow  ns. 

Particular   interest   attaches,    however,    to   the 

high  percentage  of  silica  in  the  crust.  In  the  part 
insoluble  in  hydrochloric  acid,  the  bases  other 
than  line  (which  is  entirely  accounted  for  as 
sulphate)  are  in  very  small  amount,  and  the  silica 

is  practically  wholly  in  an  uncombined  condition. 

of  the  total  silica  (2-72 %)  present  in  the  original 
-tone,  about  17",,  was  obtainod  in  the  soluble 
form  on  treating  ">it  grms.  of  the  limestone  with 
hydrochloric  acid.  It  would  appear  then  that  the 
slightly  acid  rain  water  percolating  slowly  through 
the  stone  had  brought  about  slow  decomposition 
of  certain  silicates  and  the  silica  was  left  uncom- 
bined in  admixture  with  the  calcium  sulphate, 
winch  formed  over  Q0  %  of  the  crust. 


TIIE    RAPID    ESTIMATION    OP    PYRIDINE 
BASES  IX  AMMONIA  AND  ITS  SALTS. 

BY    T.    F.    HARVEY   AND    C.    F.    SPARKS. 

The  detection  of  pyridine  or  pyridine  bases  in 
ammonia  solutions  and  in  ammonium  carbonate 
is  frequently  carried  out  by  merely  neutralising 
the  greater  past  of  the  ammonia,  and  noting  the 
odour  of  the  slightly  alkaline  liquid.  Some  idea 
of  the  amount  of  the  impurity  may  be  formed 
from  the  intensity  of  the  pyridine  odour,  but  such 
a  method  can  only  serve  for  very  rough  purposes, 
or  in  the  case  when  the  ammonia  under  examina- 
tion happens  to  be  practically  free  from  pyridine. 
No  rapid  and  convenient  method  by  which  small 
quantities  of  pyridine  or  pyridine  bases  can  be 
accurately  estimated  has  been  published,  so  far 
as  we  are  aware. 

In  aqueous  solution,  Frangois  (Comptes  rend., 
1903,  137,  324)  this  J.,  1903,1017)  estimates  quan- 
tities of  about  100  mgrms.  by  preparing  the 
aurichloride  and  igniting,  while  Labat  employs 
A'/20  bromine  solution  for  the  titration  of  decided 
quantities  of  pyridine,  but  the  method  is  purely 
empirical  and  insensitive. 

Pennock  and  Morton  (J.  Amer.  Chem.  Soc, 
1902,  24,  3S5)  propose  to  neutralise  100  c.c.  of 
ammonia  solution  with  sulphuric  acid,  using 
methyl  orange  as  indicator,  and  distil  a  portion  of 
the  resulting  liquid.  The  distillate  is  cooled  and 
precipitated  with  a  slight  excess  of  mercuric 
chloride,  which  removes  all  the  ammonia  as 
NH,HgCl.  The  solution  is  filtered,  and  the 
pyridine  titrated  with  iV/10  acid  in  presence  of 
methyl  orange. 

Milbauer  and  Stanek  (Z.  anal.  Them.,  1904,  43, 
215  ;  this  J-,  .1904,  563)  dilute  100  or  200  c.c. 
of  ammonia  with  water  and  evaporate  with  an 
excess  of  dilute  sulphuric  acid  nearly  to  dryness. 
The  residual  liquid  is  mechanically  shaken  with 
freshly  prepared  sodium  bicarbonate  and  ether 
two  or  three  times,  the  united  ethereal  extracts 
being  shaken  out  with  Ar/10  sulphuric  acid  and 
the  excess  of  acid  titrated  in  the  presence  of 
Patent  Blue  and  sodium  chloride.  The  method 
is  said  to  be  accurate. 


Houghton  (J.  Ind.  Bng.  Chem.,  1909,  1,  098; 
this  J.,  1900,  1105),  has  described  a  method  in 
which,  after  a  preliminary  distillation  from 
slightly  alkaline  solution,  the  ammonia  is  destroyed 
by  hypobromite,  the  unchanged  pyridine  being 
distilled   into   .V    III   acid  and   titrated. 

other  modifications  involving  distillation  have 
been  described,  hut  none  of  the  methods  we  have 
found  is  rapid,  and  the  accuracy  of  some  is  very 
doubt  fill. 

The  method  we  have  devised  depends  on  the  rapid 
and  complete  precipitation  of  pyridine  or  pyridine 
bases  from  an  acid  solution  of  the  sample,  whichmay 
be    ammonia,     ammonium    carbonate,     or    other 
ammonium    salt,,    as   periodides,   and   subsequent 
titration  of  the  sulphate  of  the  liases  with  AT/10 
alkali.     The  use  of  iodine  as  a  delicate  precipitant 
for  organic  bases  is  well  known,  and  has  been  used 
by    Stanek    (Z     physiol.    Chem.,     1900,     47,    38) 
for   the   determination    of    choline    and     betaine. 
Choline     is     stated     to    form     an    ennea-iodide 
which       soon      becomes       crystalline,       forming 
shining      green     rhomboidal     leaflets,      and      the 
limit   of   precipitation   for  choline  is   said  to  be 
1    part   in   two   million.     Prom   solution   in   N/2 
sulphuric  acid  we  find  that  iodine  will  precipitate 
pyridine  at  a  dilution  of  about  1  part  in  20,000. 
At  a  dilution  of  about  1  part  in  50,000.  there  is 
practically    no    precipitate   formed.     This   is   not 
sufficiently  delicate  for  the  purpose,  but  we  find 
that  the  sensitiveness  is  greatly  increased  by  the 
addition  of  sodium  chloride  to  the  solution.     The 
salting-out  action  of  sodium  chloride  upon  atropine 
periodide  was  already  known  to  one  of  the  authors, 
and  was  discovered  by  him  in  conjunction  with 
A.  D.  Powell  during  a  previous  investigation.     In 
the    presence    of  a   sufficient  quantity   of  sodium 
chloride,  this  action  is  so  marked  that  1  nigrm. 
of  pyridine  in  200  c.c.  of  N/2  acid  (1  in  200,000) 
appears  to  be  completely  precipitated.     It  should 
be  noted  that  the  effect  of  working  in  strongly 
saline  solution  is  in  this  case  to  cause  precipitation 
of  iodine  itself  even  in  the  absence  of  organic  base, 
and  to  this  fact  may  perhaps   be   due  the  very 
complete  removal  of  the  base  from  solution.     The 
periodides    obtained   under   these    conditions   are 
almost  certainly  contaminated  with  co-precipitated 
iodine,  which  precludes  the  use  of  an  iodometric 
method  for  their  estimation.     In  the  few  cases 
where  we  have  determined  the  iodine  content  of 
the  precipitate,  it  has  corresponded  to  something 
like  18  atoms  of  iodine  per  molecule  of  base.   After 
precipitation    and    washing,    the    periodides    are 
treated  with  a  small  excess  of  thiosulphate  solution 
and    then   titrated,    first   in   presence   of   methyl 
orange  (methyl  red  is  not  available)  and  then  with 
phenolphthalein,    the   differential    titration    being 
the  basis  of  calculation. 

The  solutions  required  and  the  details  of  the 
method  are  as  follows  : — 

Special  iodine  solution.  Iodine,  13  grms. ; 
potassium  iodide,  13  grms.  (more  must  not  be 
used)  ;  water,  to  100  c.c. 

Special  wash  solution.  10-7V  sulphuric  acid, 
10  c.c.  ;  water,  190  c.c.  ;  special  iodine  solution, 
10  c.c.  Allow  to  stand  overnight  and  filter  out  any 
precipitated  iodine. 

Sulphuric  acid  of  about  10-A^  strength. 
The    indicator    solutions    actually    used   in   the 
experiments  were  prepared  as  follows  : — 

Methyl  orange  solution,  containing  about  0-2  grm. 
of  methyl  orange  in  1000  parts  of  water. 

Phenolphthalein  solution,  containing  about  1  part 
of  phenolphthalein  in  500  parts  of  50  %  alcohol. 

A  stoppered  separator  capable  of  holding  300  c.c. 
or  more,  and  having  a  tubulure  above  the  tap 
that  can  be  easily  plugged  with  a  small  pledget 
of  cotton  wool,  is  used.  This  is  dried  internally 
or   merely   rinsed   with   strong  alcohol   and   then 
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plugged  with  a  small  piece  (J  inch  square  should 
suffice)  of  cotton  wool  to  serve  as  a  filter.  A 
conical  ended  glass  rod  answers  well  for  inserting 
the  inug.  which  should  then  be  pressed  down 
moderately,  so  that  water  will  pass  easily  in  a  thin 
stream  under  the  pressure  obtainable  from  a  small 
indiarubber  hand-bellows.  The  tap  is  then  closed, 
and  50  c.c.  of  water  placed  in  the  separator, 
followed  by  50  c.c.  of  the  ammonia  to  be  tested 
(of  sp.  gr.  about  0  885).  100  c.c.  of  10-JV  sulphuric 
acid  is  then  gradually  added,  the  separator  being 
cooled  under  the  tap.  The  liquid  then  contains 
about  2-5%  w/v  of  free  sulphuric  acid.  50  grins, 
of  clean  sodium  chloride  is  next  added,  and  when 
solution  is  complete  and  the  contents  are  cold, 
10  c.c.  of  the  special  iodine  solution  is  run  in. 
The  separator  is  then  shaken  for  some  minutes  till 
the  precipitate  aggregates  and  leaves  the  liquid 
fairly  clear.  After  standing  for  about  15  minutes" 
the  iiquid  is  forced  through  the  cotton  wool  filter 
by  means  of  an  indiarubber  hand-bellows,  the  tap 
being  closed  just  before  air  reaches  the  plug. 
This  filtration  usually  occupies  about  5  minutes 
or  slightly  more.  Twenty  c.c.  of  the  special  wash 
solution  is  then  added,  and  after  the  separator 
has  been  gently  rotated,  is  forced  out  through  the 
filter  as  before,  but  completely.  A  slight  excess 
of  saturated  thiosulphate  solution  is  then  gradually 
added  to  the  separator,  with  shaking,  till  all  is 
colourless,  the  cotton  wool  being  displaced  either 
by  shaking,  or  if  necessary  by  means  of  a  wire. 
If  desired  the  excess  of  thiosulphate  may  be 
removed  carefully  by  means  of  AT/10  iodine 
solution,  but  this  is  not  necessary  unless  too  great 
an  excess  has  been  added.  The  total  volume  is 
now  made  up  to  about  20  c.c,  two  drops  of  methyl 
orange  are  added,  and  neutrality  carefully  estab- 
lished with  N/1  sodium  hydroxide,  finishing  with 
N/10  sodium  hydroxide.  0-5  c.c.  of  phenolphthal- 
ein  solution  is  then  added  and  the  pyridine 
sulphate  titrated  with  AT/10  sodium  hydroxide 
(1  c.c.  =00079  grm.  of  pyridine  or  of  pyridine 
bases  calculated  as  pyridine). 

It  will  be  seen  from  the  figures  given  below 
that  although  the  quantities  of  base  used  in  the  ex- 
periments were  small,  varying  from  5  to  50  mgrms., 
yet  a  considerable  degree  of  accuracy  was  obtained. 
It  is  of  course  necessary  if  precise  results  are 
desired  to  exercise  some  care  in  the  choice  of  the 
two  end  points.  The  correct  end  point  in  the 
methyl  orange  titration  is  attained  when  the  colour 
changes  from  red  to  orange — one  more  drop  should 
then  produce  the  yellow  colour.  The  phenol- 
phthalein end  point  is  a  sharp  one  but  is  not 
permanent,  and  the  first  decided  red  colour  (which 
lasts  for  about  half  a  minute)  should  be  taken. 
We  have  in  no  case  found  the  small  excess  of  thio- 
sulphate used  to  interfere  with  the  titrations,  but 
as  stated  it  can  be  removed  if  desired.  It  is 
possible  to  use  glass  wool  well  packed  as  a  filtering 
medium  and  filtration  is  more  rapid,  but  in  that 
case  a  rubber  stopper  will  be  found  necessary  and 
the  filter  is  much  more  difficult  to  displace' from 
its  position.  The  quantity  of  sulphuric  acid  used 
is  intended  to  leave  the  solution  about  half  normal 
in  free  acid,  but  considerable  variation  in  this 
respect  does  not  appear  to  influence  the  result. 
As  will  be  seen,  we  have  varied  the  acid  between 
N/4  and  N/1  and  obtained  the  same  figure. 
Larger  quantities  than  50  mgrms.  of  base  have  not 
been  tried,  but  probably  the  method  is  capable  of 
extension,  using  proportionately  larger  quantities 
of  iodine  solution. 

Experimental. 

The  first  series  of  experiments  was  made  using 
a  dilute  solution  of  crude  pvridine  bases  (a) — the 
latter  had  sp.  gr.  0-983  and  95%  distilled  between 
90°  and  142°  C.  Titration  to  methyl  orange  gave 
82%  and  to  phenolphthalein  81-7%  calculated 
as  pyridine. 


Pyridine 

c.c 

AT/10 

soda  to  phenol- 

%    recovered    base 

bases 

phthalein  after  pptn.  from 

calculated  as 

taken. 

200  c.c.  liquid. 

pyridine. 

grm- 

linn:, 

0-53 

85-5 

001 

1-05 

82-9 

(Hi:I 

2-1 

82-9 

0-03 

3-15 

82-9 

0-04 

4-2 

82-9 

005 

5-3 

Theory  = 

83-5 
81-7 

Another  sample  of  crude  pvridine  bases  (b)  was 
used;  this  distilled  at  100° — 140' C.  and  titrated 
to  methyl  orange  as  85%  and  to  phenolphthalein 
as  84-8%  pyridine. 


Pyridine 

c.c 

NflO  soda  to  phenol- 

%  recovered  base 

bases 

phthalein  after  pptn.  from 

calculated  as 

taken. 

200 

c.c.  liquid. 

pyridine. 

grm. 

0-005 

0-52 

82-1 

0-01 

11 

86-9 

0  02 

2-2 

86-9 

0-03 

3-18 

83-7 

004 

4-2 

82-9 

0-05 

5-3 

Theory  = 

85-5 
84-8 

A  sample  of  ammonia  was  then  taken  which 
had  been  found  to  contain  0  0 103,  0  0 103  %  of  bases 
calculated  as  pyridine.  Pyridine  base  (a)  was 
added  in  amount  corresponding  to  0-02  %  pvridine. 
The  total  pyridine  found  was  0  0302%  "(theory 
00303%).  To  another  sample  of  ammonia  con- 
taining 0022%,  0-023%  of  pyridine,  was  added 
pyridine  base  (b)  equivalent  to  0034%  pyridine. 
The  total  base  recovered  was  then  0-055%  (theorv 
0-056%). 

A  series  of  experiments  was  carried  out  with 
a  sample  of  nearly  pure  pyridine  of  sp.  gr.  0-986, 
which  titrated  95-9%  to  methyl  orange  and  96-1% 
to  phenolphthalein. 


Pyridine 

c.c.  N(10  soda  to  phenol- 

% recovered  base 

bases 

phthalein  after  pptn. 

from 

calculated  as 

taken. 

200 

c.c.  liquid. 

pyridine. 

grm. 

0-005 

0-62 

98 

001 

1-21 

956 

0  02 

2-45 

96-8 

003 

3-64 

95-9 

0-04 

4-85 

95-8 

0-05 

6-15 

97-2 

Theory    = 

96  1 

Some  experiments  were  then  made  with  varying 
quantities  of  acid,  using  the  same  sample  of 
ammonia  throughout. 


Normality  of  acid 
before  pptn. 

%  Pyridine  found. 

Approximately  N/4 
3A74 

00103 
0-0103 
0-0103 
0-0103 

Two  further  samples  of  strong  ammonia  solution 
were  examined,  and  gave  respectively  0-028  % 
pyridine  (four  estimations)  and  0  01%  pyridine. 

An  experiment  in  which  the  salt  was  purposely 
omitted  gave  only  0-0087%  pyridine  instead  of 
0-028%,  showing  that  the  ammonium  sulphate 
formed  did  not  of  itself  ensure  precipitation  of  the 
pyridine. 

Some  samples  of  ammonium  salts  were  tested 
with  the  following  results  : — 

Pyridine 

Of 

/o 

Ammonium  carbonate      0-024 

„  chloride      0-008 

„  sulphate    0-010 

nitrate   0-013 
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Finally,  in  an  attempt  to  prepare  a  solution  of 
ammonium  sulphate  entirely  bree  from  pyridine, 
LOO  O.C.  of  ammonia  containing  iMrjS",,  pyridine 
WBB  diluted,  neutralised,  and  distilled  from 
slightly  alkaline  solution  as  recommended  by 
Houghton  :  25%  was  distilled  and  the  two  portions 
were  examined.  The  pyridine  was  then  found  to 
be  distributed  as  follows  : — 

Pyridine 

In  the  distillate   0-0095 

In  the  residual  liquid 00175 

Total     ....". 00270 

The  retention  of  about  two-thirds  of  the  pyridine 
in  the  distilling  flask  seems  to  throw  considerable 
doubt  on  methods  involving  separation  by  dis- 
tillation. 

The  authors  are  indebted  to  Messrs.  T.  Morson 
and  Son.  Ltd.,  in  whose  laboratories  this  investiga- 
tion was  made, 

Discussion. 

The  QEUIRXAN  said  that  the  authors  were  to 
bo  congratulated  upon  having  devised  a  means  of 
separating  the  pyridine  previous  to  its  aetual 
estimation.  Such  a  method  of  work  was  likely 
to  give  the  most  satisfactory  results.  He  sug- 
gested that  the  authors  might  find  methyl  iodide 
an  effective  reagent  for  getting  the  ammonia  free 
from  pyridine  as  the  pyridinium  iodide  formed 
was  a   very  characteristic   compound. 

Mr.  A.  ( 'hasTon  CHAPMAN  said  that  he  had  on 
various  occasions  found  himself  confronted  with 
the  problem  of  determining  traces  of  pyridine 
both  in  ammonia  solution  and  in  liquid  ammonia. 
Ln  tlie  Latter  case  its  presence  was  particularly 
objectionable,  owing  apparently  to  its  injurious 
effect  on  certain  parts  of  refrigerating  machinery. 
The  method  he  had  adopted  was  to  concentrate 
the  pyridine  in  the  manner  referred  to  by  the 
authors  and  then  to  titrate  the  pyridine  and 
residual  ammonia,  using  different  indicators. 
He  had  never  felt  very  happy  about  the  results 
but  the  method  was.  so  far  as  he  was  aware,  the  best 
available.  Pyridine  formed  a  good  many  more 
or  less  insoluble  compounds  with  metallic  salts, 
but  such  experiments  as  he  had  made  were  not 
very  successful,  owing  to  the  need  for  concentrating 
the  pyridine  and 'to  the  very  small  quantities  of 
that  substance  usually  present. 

Mr.  Harvey,  in  reply,  said  that  they  had  not 
endeavoured  to  obtain  ammonia  free  from  pyridine 
by  the  agency  of  methyl  iodide.  The  accuracy 
of  the  figures  had  surprised  both  Mr.  Sparks  and 
himself  in  view  of  the  very  small  quantities  worked 
upon.  The  periodides  were  precipitated  very  com- 
pletely in  the  presence  of  sodium  chloride,  but  in 
the  absence  of  the  latter  only  partially.  They  had 
not  isolated  pyridine  periodide,  but  this  had  pre- 
viously been  done  by  Dafert,  who  gave  it  the 
formula    C-,H5,III ,. 


Newcastle  Section. 


Meeting   hi  Id   at   Bolbec   Hall   on   Wednesday, 
December  tZth,  1917. 


IK.    H.    PE1LE    IN   THE   CHAIR. 


NOTES     ON     TESTING     HARDNESS    OF 
METALS. 

BY   J.    W.    CRAGGS. 

In  the  mechanical  testing  of  metals  the  determin- 
ation of  hardness  is  of  considerable  importance, 
because  of  the  comparative  reliability  of  the 
results  and  the  ease  with  which  it  may  be  carried 


out.     But    the    endeavour    of    the    engineer    and 

metallurgist,    to    express    in    values    some    definite 

property,  useful  tor  their  special  needs  and  related 

to  hardness,  has  caused  them  to  give  a  meaning 
to  the  term  not  understood  or  used  by  mineralo- 
gists or  laymen.  To  these  if  means  simply  that 
property  which  denotes  resistance  to  penetration; 
while  to  the  engineer  it  may  mean  abrasive, 
cutting,  elastic,  or  tensile  hardness.  It  is  quite 
right  that  the  engineer  should  endeavour  to  find 
simple  tests  that  shall  indicate  to  him  the 
behaviour,  in  actual  use,  of  the  material  under 
consideration,  but  he  causes  confusion  if  he  groups 
all  the  ditTerent  properties  which  he  so  uses  under 
a  term,  such  as  hardness,  to  which  a  definite 
meaning  is  already  appropriated.  The  object  of 
these  notes  is  to  discuss  the  right  use  and  applica- 
tion of  the  methods  at  our  disposal  for  testing 
hardness.  Many  of  the  tests  are  of  great  import- 
ance in  indicating  specific  properties,  and  efforts 
should  be  made  strictly  to  limit  the  use  of  these 
tests  to  those  instances  where  practice  has  upheld 
their  utility.  It  would  then  naturally  follow  that 
instead  of  the  results  being  loosely  termed  "  Hard- 
ness numbers  "  they  would  be  given  a  nomenclature 
indicating  the  property  determined. 

The  methods  used  may  all  be  grouped  as  : — 

(1)  Indentation  tests,  whether  (a)  gradual, 
or  (b)  sudden. 

(2)  Abrasion  or  scratch  tests. 

Though  Wahlberg  extends  this  classification  to 
a  third,  in  which  he  places  Foeppl's  method,  the 
latter  should  rightly  be  placed  under  indentation 
tests.  These  depend  on  the  permanent  distortion 
of  the  material,  under  pressure,  by  means  of  a  hard 
steel  ball,  cone,  or  knife  edge  ;  and  the  abrasion 
or  scratch  tests  on  the  material  removed  from  the 
surface  during  sliding  contact  with  another  boyd 
of  such  superior  hardness  that  its  surface  remains 
unimpaired  by  the  action. 

As  the  tests  that  have  been  introduced  are  so 
numerous  it  is  impossible  to  note  more  than  two 
or  three  in  each  group,  and  attention  will  therefore 
be  given  to  the  following  : — 

(1)  Indentation  tests,  (a)  Brinell  test,  (b) 
Shore's  scleroscope.     (c)  Pellin  test. 

(2)  Abrasion  or  scratch  tests,  (a)  Turner's 
sclerometer.  (b)  Martens'  selerometer.  (c) 
Saniter's  abrasion  test. 

Brinell  test.*  Brinell's  machine  is  most  widely 
used  to-day.  In  this  method  a  hardened  steel 
ball,  capable  of  resisting  deformation,  is  pressed 
into  the  face  of  the  metal  to  be  tested.  The 
spherical  area  of  the  indentation  being  calculated, 
and  the  applied  pressure  being  known,  the  stress 
per  unit  area  may  be  determined,  thereby  giving 
the  hardness  number.  The  results  are,  within 
Limits,  independent  of  the  size  of  the  ball  and  the 
pressure  applied.  The  sample  for  test  need  only 
be  small,  and  the  actual  operation  occupies  two 
or  three  minutes  to  perform.  Two  types  are  in 
common  use  :  one  of  Swedish  make  known  as  the 
Aktiebolaget  Alpha — a  ball  test ;  and  the  Martens, 
in  which  a  conical  indentation  is  produced  and  the 
pressure  exerted  by  means  of  water  and  not  weights 
as  in  the  former.  The  Martens  machine  finds 
support  in  that  the  cones  can  now  be  prepared 
with  sufficient  accuracy  to  secure  consistent 
results,  and  the  depth  of  conical  indentation 
possesses  advantages  in  calculating.  In  the  ball- 
test  a  10  mm.  ball  is  most  commonly  used  with  a 
weight  of  3000  kilos,  for  steels,  and  i000  kilos,  or 
even  500  kilos,  for  brasses  and  comparatively  soft 
alloys.      In  investigations  of  a  particular  class  of 

•  Rapp,  Congr.  intern.  Methodes  d'Essai.  Paris,  1900.  Wahl- 
berg.   Journ.  Iron  and  Steel  Inst.,  1901,  I.,  p.  243. 
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Fig.    1. 

Brinell  test. 

material  it  is  advisable  to  use  the  same  sized  ball 
and  equal  pressures  throughout  where  comparisons 
are  being  made. 

Shore's  scleroscope.*  In  this  instrument  a  small 
steel  cylinder  or  "  hammer,"  with  a  hardened  or 
diamond  point,  is  allowed  to  fall  from  a  height  of 
about  10  inches  upon  the  polished  surface  of  the 
metal  to  be  tested.  The  hardness  is  measured  by 
the  height  of  the  rebound  and  for  this  purpose  the 
tube  is  graduated  into  140  divisions  so  that 
hardenite  gives  a  reading  of  approximately  100. 
It  follows  that  readings  exceeding  110  are  only 
given  by  materials  of  unusual  hardness.  One 
advantage  possessed  by  Shore's  scleroscope  is  its 
convenience.  It  is  small  and  may  readily  be 
carried  for  the  testing  of  any  sample,  large  or 
small.  The  indentation  produced  might  pass  un- 
observed and  could  therefore  be  made  on  a  finished 
article,  for  the  area  of  the  indenting  point  is  stated 
to  be  only  25^  of  a  square  inch.  An  illustration 
of  the  scleroscope  is  given  in  the  Journ?,l  for  1915, 
page  536. 

Pellin  lest.  This,  at  first  sight,  appears  to  be  a 
combination  of  the  preceding  tests  ;  it  is,  however, 
based  on  the  Brinell  method  and  has  been  designed 
for  the  testing  of  the  different  metals  used  for  all 
industrial  purposes.  It  is  essentially  one  in  which 
the  indentation  is  produced  by  a  falling  bar  of 
known  weight,  having  at  the  lower  end  a  steel  ball 
2-5  mm.  in  diameterr  The  apparatus  is  arranged 
so  that  instant  release  may  be  obtained  by  an 
annular  electro-magnet    carried    by  a  housing  in 

•  A.  F.  Shore,  Scleroscope,  Anier.  Mach.,  1907,  30,  Part  2 
p.  747. 


Fig.   2. 
Pellin  test. 

which  the  bar  slides  freely.  When  in  position  for 
use  the  bar  is  retained  there  by  the  magnetic 
attraction  of  the  soft  iron  collar,"  fitted  to  it,  to 
the  magnet  on  the  housing.  The  diameter  of 
indentation  may  be  varied  by  means  of  weights 
placed  on  the  top  of  the  bar  or  by  altering  the 
disl  ance  of  fall.  When  the  impression  has  been 
made  its  diameter  is  measured  and,  knowing  the 
weight  used,  the  hardness  number  may  be  cal- 
culated. 

Turner's  sclermneler.  *  By  this  device  a  standard 
scratch  is  produced  on  the  polished  surface  of  the 
metal.  A  weighted  diamond  point  is  drawn  once 
forward  and  once  backward,  and  the  hardness 
number    is    the     weight    in    grms.    required    to 


Fig.  3. 
Turner  scleromeler. 

produce  the  standard  scratch.  Turner  describes 
this  as  one  just  visible  to  the  naked  eye  as  a  dark 
line  on  a  bright  reflecting  surface,  or  as  a  scratch 
which  can  just  be  felt  with  the  edge  of  a  quill 
when  the  latter  is  drawn  over  the  smooth  surface 
at  right  angles  to  a  series  of  such  scratches  made 
by  regularly  increasing  weights.  Of  the  many 
forms  of  sclerometer  it  is  that  most  generally  used. 
Martens'  sclermneler.  Here  the  scratch  is 
varied  and  the  weight  is  kept  constant.  The 
usual  load  is  20  grms.  and  the  point  is  stationary, 
whilst  the  specimen  is  drawn  backward  and 
forward  by  a  traversing  table.  The  determination 
is  made  by  a  careful  measurement  of  the  width  of 
scratch,  on  the  horizontal  polished  surface,  by 
means  of  a  microscope  with  micrometer  eye- 
piece, or  by  photographing  the  scratch  under  a 
known  magnification.  The  hardness  number  is 
the  reciprocal  of  the  width  of  the  scratch  in 
millimetres. 

•  Turner.       Proc.  Birmingham  Phil.  Soc,  5,  Part  2. 
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Simii.r's  /(•.-•/.*  Devised  particularly  tor  the 
determination  oi  the  wearing  property  o!  rail 
steel,  this  method  attempt*  a  reproduction  of  the 
actual    stresses    encountered    in    use.     The    test- 

T 


Fig.  4. 
Saniter  test. 
piece  is  5  in.  long  by  0-5  in.  diameter  and  is  fixed 
in  a  chuck  which  revolves  at  4000  revs,  per 
minute.  Near  the  free  end  the  test -piece  rotates 
by  friction  the  inner  ring  of  a  ball  bearing  which 
is  loaded  to  produce  a  pressure  equal  to  205  lb. 
at  the  point  of  contact.  The  length  of  this  con- 
tact section  is  ■}£•  in.  and  the  total  number  of 
revolutions  made  by  the  test-piece  200.000.  One 
test  occupies  about  50  minutes.  The  wear  number 
is  the  ten-thousandth  parts  of  an  inch  removed 
from  the  diameter  of  the  bar  during  the  test. 
To  ensure  accuracy  Satiiter  recommends  that  the 
test-piece  be  measured  in  three  places,  and  also 
in  a  plane  at  right  angles,  making  six  measurements 
in  all.  the  average  being  taken  as  the  correct 
number.  These  are  all  recorded  before  as  well  as 
after  the  test,  for  even  in  the  original  test-piece 
slight  irregularities  may  occur.  The  smallest 
wear  number  represents  the  least  wear,  and 
consequently  the  best  wearing  steel.  The  test- 
piece-,  are  always  taken  in  a  longitudinal  direction 
relathe  to  the  actual  rail. 

Value  of  the  tests  in  practice. 

Confidence  in  the  Brinell  method  for  construc- 
tive, ductile  materials,  as  a  measure  of  the  tenacity, 
is  now  general,  as  evidenced  by  its  extensive  use 
in  engineering  practice.  It  is  very  easily  applied 
and  when  used  correctly  may  be  said  to  give 
definite  results.  Adopted  originally  for  ordinary 
carbon  steels,  its  application  has  been  extended 
to  special  steels,  and  to  alloys  of  the  non-ferrous 
type,  and  if  data  be  collected  for  each  class  of 
materiiil  the  results  can  be  used  with  certitude. 
HcWilliam  and  Barnesf  have  examined  steels  of 
varying  carbon  content  in  the  presence  of  2% 
chromium  and  3"„  nickel,  .and  also  with  0-2% 
Vanadium.  In  all  three  types  of  steel  they  found 
the  factor  for  the  conversion  of  the  Brinell  number 
to  the  maximum  stress  to  vary,  though  the  varia- 
tion was  small.  Their  factors  were  chrome  steels, 
0-242  ;  nickel  steels,  0-239  ;  and  vanadium  steels, 
0-235.  From  these  it  may  be  observed  that  where 
a  particular  type  is  being  regularly  handled  the 
factor  may  be  determined  and  constancy  obtained, 
whatever  the  carbon  content  or  physical  condition. 

Knowledge  of  the  material  is  an  important 
reservation  that  one  must  note  in  seeking  to  apply 
the  method.  The  general  application  to  all 
alloys— ferrous  and  non-ferrous — without  definite 
information  of  the  type,  involves  liability  to  dis- 

•  Saniter.    Journ.  Iron  and  Steel  Inst.,  190R,  III.,  p.  73. 
t  Journ.  Irjn  and  Steel  Inst.,  1015,  91,  126. 


crepanoies,  e.g.,  with  a  cast  cartridge  metal,  which 
is  entirely  a,  tic-  factor  is  in  the  neighbourhood 

of   0-28— 0-30  ;    while   with   a   brass   of   the   Muntz 

metal  class,  in  which  there  are  practically  equal 

portions  of  a  and  f(.  it  is  from  0-25 — 0*27,  and,  in 
the  case  of  an  all  ,i  brass,  approximat es  to  0-24 — 
0-25.  Such  figures,  Of  course,  are  only  directly 
applicable     to     the     copper-'/.inc     series    of    alloys. 

The  addition  of  a.  third  element .  say  aluminium  or 
manganese,  to  adjust  the  structure  so  as  to  give 
a  particular  type,  would  necessitate  further 
investigation  in  the  determination  of  special 
characteristics  even  though  the  micro-structure  be 
identical  with  that  of  a  pure  copper-zinc  alloy. 
With  samples  in  which  the  structure  is  so  small 
that  numerous  grains  are  included  i  n  t  he  impression 
made  by  the  ball,  their  different  orientation  will 
eliminate  variations  in  the  test,  but  with  large 
grains  this  is  not  so.  Appreciable  disturbance  is 
caused,  so  that  in  samples  which  possess  a  coarse 
structure,  whether  of  a  simple  or  complex  nature, 
the  character  of  the  impression  will  depend  upon 
the  orientation  of  the  crystal  grain  on  which  such 
an  impression  is  made.  Actual  determinations 
made  on  two  adjacent  crystal  grains  gave  un- 
symrnetrical  impressions  of  different  forms  that 
could  not  be  measured.  Similarly  with  a  test  on 
the  crystal  boundary  the  irregularities  were  such 
as  to  prohibit  any  comparison  being  made.  A 
photograph  of  such  an  impression  is  shown  in 
Fig.  5.  We  may  conclude  that  metals  and  alloys 
possessing  a  coarse  structure  will  tend  to  give 
unreliable  results  and  may  even  be  such  as  to 
prevent  an  approximation  being  made.  This 
irregularity  in  the  indentation  is  not  usual  with 
all  soft  or  ductile  materials,  though  other  workers 
have  had  at  times  a  similar  difficulty  with  the  ball 


F  g.  5. 

Large  (3  crystals  of  Cu — Zn  showing  irregular 
Brinell  indentation,  X  15. 
test.     It  was  in  this  instance  probably  accentuated 
by  the  coarseness  of  the  crystals,  resulting  in  a 
condition  in  which  slipping  within  the  crystal  was 
more  easilv  induced. 

With  hard  and  brittle  materials  the  Brinell  test 
is  of  much  less  value.  This  fact  is  obvious  if  one 
thinks  of  the  determination  as  giving,  in  a  sense, 
a  measure  of  the  viscosity  of  the  solid,  for  flow 
must  take  place.  The  indentation  due  to  the 
pressure  by  the  ball  or  cone  is  produced  by  com- 
pression, shearing,  and  translation  along  gliding 
planes.  In  a  ductile  body  this  readily  occurs, 
as  seen  in  photomicrographs  Nos.  1  and  2,  Fig.  6, 
in  which  the  elongation  of  the  crystals  in  an  a  brass 
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is  clearly  shown,  with  the  presence  of  numerous  slip- 
bands.  With  a  hard  alloy  fracture  may  occur  at 
once  or  after  a  short  interval,  the  crack  or  cracks 
radiating  from  the  point  of  test. 

Again,  in  testing  hard  material  cracking  may  not 
take  place  and  yet  the  determination  may  be  un- 
satisfactory, for  the  balls,  which  contain  approx- 
imately 1%  of  carbon,  1-5%  of  chromium, 
0-2%  of  nickel,  and  are  oil-quenched  from  800°  C, 
only  possess  a  limited  rigidity.  When  distortion 
of  the  ball  is  observed  the  impression  made  by  it  will 
not  give  a  true  figure.  To  show  the  unreliability 
of  tests  in  which  the  Brinell  number  is  recorded 
as  730  to  750,  and  in  some  instances  still  higher, 
chrome,  nickel-chrome,  nickel-chrome-vanadium, 
and  high-speed  steels  were  hardened  and  determin- 
ations made.  Several  balls  were  tried  and  in  each 
case  there  was  distinct  flattening  of  the  ball.  The 
highest  figure  recorded  was  653.  In  many 
instances,  as  will  be  noticed  below,  the  maximum 
reading  was  625. 

Apart  from  these  limitations,  this  test  may  be 
rendered  valueless  by  careless  manipulation, 
especially  in  regard  to  the  time  factor.  Thomas* 
has  shown  that  differences  may  be  recorded  by 
varying  the  time  of  application  of  the  pressure  up 
to  8  or  even  10  minutes,  when  testing  mild  steel. 
The  differences,  however,  are  only  slight  after  one 
minute  and  he  therefore  urges  the  adoption  of  this 
as  the  standard  tune  for  the  test.  The  thickness 
of  the  sample  must  also  be  such  that  stresses  set 
up  by  the  ball  are  dissipated  before  penetrating 
throughout  the  full  depth  of  the  piece.  Many 
experiments  led  him  to  declare  that  0-38  inch 
should  be  the  minimum  when  a  normal  load  of  3000 
kilos,  is  used.  If  the  thickness  chanced  to  be  from 
0-15  or  0-20  to  0-38  inch  the  load  should  be  less, 
say  1000  kilos.,  for  satisfactory  results  ;  while  an 


possible  is  very  small  for  each  annealing,  while 
with  others  a  considerable  amount  of  work  can 
be  done.  From  this  fact  it  may  be  observed  that 
where  large  indentations  are  made  through  exces- 
sive loading,  the  hardness  numbers  may  be  mis- 
leading. A  standard  load  should  be  adopted  for 
each  individual  class  of  alloy. 

In  using  the  Shore  scleroscope  some  property 
other  than  the  tenacity  is  indicated.  If  in  falling 
the  "  hammer  "  produced  no  indentation  a  true 
measure  of  the  elasticity  would  be  given,  but  in 


Fig.  6,  No.   1. 

Cartridge  metal — Stressed  and  unstressed. 

By  Brinell  ball,  x    100. 

interesting  series  of  tests  with  thin  pieces  backed 
first  by  hard  steel,  and  secondly  by  wood,  showed 
that  it  was  essential  to  support  the  sample  by 
material  as  hard  as  or  harder  than  the  test-piece, 
otherwise  the  results  were  variable. 

Many  apparently  strange  results  may  be  ex- 
plained by  the  differences  in  the  amount  of  cold- 
work  that  will  produce  "  overstrain  "  in  various 
alloys.  With  certain  of  the  high  tenacity  light 
alloys,    for    example,    the    amount    of    cold-work 

•J.  Iron  and  L  Steel  Inst.,  1916,  I.,  p.  266. 
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Fig.  6,  No.  2. 

Cartridge  metal — Stressed  and  unstressed. 
By  Brinell  ball,  x  100. 

practice  this  does  not  occur.  Yet  the  penetration 
is  so  small  that  the  result  gives  usually  an  approx- 
imate measure  of  the  elastic  limit.  The  figures 
are  of  great  value  when  the  nature  and  properties 
of  the  alloy  under  examination  are  familiar  ;  or  if 
a  measure  of  the  cold-work  that  has  been  applied 
is  desired,  for  the  test  exhibits  most  strongly  the 
"  hard  worked  "  or  "  ecroui  "  condition.  Prob- 
ably this  is  due  to  the  more  rapid  increase  in  the 
elastic  limit  than  in  the  maximum  stress,  when 
work  is  applied,  for  the  Brinell  number  does  not 
increase  at  the  same  rate.  It  is  because  of  this 
characteristic  of  the  scleroscope  test  that  many 
investigators  find  no  proportionality  between  it 
and  the  Brinell  test. 

Generally,  in  the  cast  or  normal  condition  a 
rough  comparison  of  the  Brinell  and  scleroscope 
numbers  may  be  made  by  the  use  of  the  following 
factors,  which  have  been  calculated  from  hundreds 
of  tests  performed  : — 

Ordinary    carbon 

steel    Scleroscope  No.    x6-67  =  BrinellhardnessNo. 

Nickel  and   nickel- 

chxorae  steels    ..  „  ,,     X7-0  —      ,,  ,,  ,, 

Cast    iron    and 

bronzes „  „     x5-25=      t,  ,,  ,, 

Aluminium  andlight 

alloys „  „     X60  -      „  „ 

It  must  be  understood,  however,  that  these 
factors  should  not  be  used  carelessly  :  a  knowledge 
of  the  physical  condition  of  the  metal  is  essential. 
In  the  paper  by  Mc Williams  and  Barnes,  already 
cited,  it  is  declared  that  there  is  no  constant 
factor  for  the  scleroscope  and  Brinell  tests  in  alloy 
steels.  This  conclusion  is  perhaps  the  better  for 
scientific  purposes,  for  each  test  is  a  measure  of 
different  properties.  The  above  factors  exhibit 
the  general  trend  of  the  results  and  are  only  of 
value  if  correctly  applied. 

Experiments  made  with  a  view  to  determining 
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the  difference  shown  in  the  hardness  by  the  Brinell. 
sclcrosro])!',  and  simple  scratch  tests  <>n  a  sample 
of  nickel-chrome  steel  gave  the  following  Interesting 
results  : — 


or  pass  the  tool  on  the  figure.  The  cutting 
efficiency  depends  upon  the  stability  of  the  con- 
stitution of  the  hardened  Bteel  over  a  wide  range 
of  temperature  and  is  nol  related  to  the    Brinell 


Quanohlng  medium. 


Temp. 


Brinell. 


scope. 


File  test. 


Glass  test. 


Btoss  i| n:irt z 
test. 


1.  Rape  oil    

2.  Cold  water    

3.  Boilinp  water    

4.  Contivi  i  with  cold  iron  slab     

5.  Strunti  air  blast   

6.  Spray  of  oold  waftet  

7.  Cbncontr;it.''l  sulphuric  add      

8.  Spray  ufw.it  it;  hoe  of  sample  al  MOO'C.  witli  core  at  000°  C. 


800 

800 

800 
sun 
800 

800 

800 
800 


!•>■.!.-> 


825 

025 

is  25 


625 
025 


80 
80 
80 

Ml 

77 


No  murk. 


.lust  bites, 

Ku  nark. 

Great 

ilifiii'iiUy. 
No  mark. 
Great 

difficulty. 


Scratched 
with  ease. 


With 

difficulty. 
Witli  great 

difficulty. 

With  ease. 
With 
difficulty. 


Just  in  1 1 :. - 


The  "  fill'  hardness  "  test  was  made  with  a  new 
8-inch  dead  smooth  feather-edged  file  for  each  test. 
The  "  glass  hardness  "  test  was  applied  so  that 
the  edge  of  the  sample  was  drawn  over  the  face  of 
a  piece  of  highly-polished  plate  glass.  The 
"  quart/.  "  test  was  made  in  a  similar  manner  to  the 
file  test,  with  crystals  of  rose  quartz. 

These  results  show  no  variation  in  the  Brinell 
numbers  and  practically  none  in  the  scleroseope 
figures.  The  former  test  indicates  practically 
the  maximum  obtainable  by  such  a  test  and  in 
each  case  a  now  ball  was  used.  The  scleroseope 
test,  being  an  indication  of  the  resilience  or  elastic 
hardneSBi  shows  slight  variations,  though  test 
No.  4  is  remarkable  as  exhibiting  no  change,  while 
the  quartz  scratched  the  sample  with  ease.  No 
doubt  the  hardness  is  best  measured  by  resistance 
to  penetration,  but  the  actual  value  varies  according 
to  the  mode  and  rate  in  which  the  test  is  made 
Each  test  has  its  own  definite  value,  as  suggested 
above,  and  should  be  applied  accordingly. 

Sufficient  data  have  not  yet  been  collected  to 
determine  the  true  value  of  the  Pellin  test,  and  no 
generalisation  can  be  made  with  any  certainty. 
The  principle  on  which  the  test  depends,  its 
simplicity,  and  the  rapidity  with  which  it  may  be 
carried  out,  suggest  for  it  an  important  future. 
The  smaller  indentation  gives  probably  an  advan- 
tage over  the  Brinell  method. 

The  sclerometer  methods  mentioned  give  better 
values  than  the  above  tests  of  the  absolute  hard- 
ness of  the  material.  But,  as  Howe  has  mentioned, 
considerable  difficulty  is  encountered  in  registering 
the  dimensions  of  the  scratch  after  it  is  obtained  ; 
while  Turner  confesses  that  the  standard  scratch 
is  only  definitely  recognised  after  some  experience. 
From  the  standpoint  of  works  value  the  Brinell, 
scleroseope,  and  Keep's  drill  tests  are  the  best  for 
manipulation  ;  yet  the  sclerometer  should  be  used 
for  its  intrinsic  worth.  The  penetration  hardness 
is  a  property  not  indicated  or  measured  by  any  of 
the  others. 

The  abrasive  hardness  is  now  measured  by 
Saniter's  test.  He  has  shown  the  lack  of  uniformity 
between  the  wearing  properties  and  the  Brinell 
hardness  numbers.  The  test  follows  more  closely 
than  the  others,  in  a  simple  fashion,  the  actual 
stresses  the  material  will  have  to  withstand  in 
practice.  A  good  example  of  the  need  of  such  a 
test  is  shown  in  the  case  of  Hadfield's  manganese 
steel.  With  a  Brinell  number  of  about  200  it 
would  (if  judged  by  a  standard  Brinell  figure)  be 
declared  soft,  yet  it  withstands  abrasion  excel- 
lently and  is  specially  suited  for  work  where  first- 
rate  wearing  properties  are  essential. 

Another  instance  in  which  some  test  other  than 
the  Brinell  is  necessary  is  in  the  determination  of 
the  cutting  efficiency  of  tools.  Inspectors  often 
stipulate  a  standard  Brinell  hardness  and  reject 


number  in  any  way.  A  Brinell  number  may  be 
as  specified  and  the  tool  fail  in  practice. 

The  Brinell  test  gives  a  measure  of  the  tenacity  ; 
the  scleroseope  an  approximate  measure  of  the 
elastic  limit  ;  the  sclerometer  gives  the  penetration 
hardness  ;  while  the  Saniter  test  indicates  the 
wearing  properties.  The  determination  of  the 
machining  hardness,  the  cutting  efficiency,  etc., 
must  be  conducted  by  other  means.  If  better 
terms  for  the  different  hardnesses  could  be  adopted 
to  prevent  overlapping  and  confusion  in  the  tests, 
there  can  be  no  doubt  that  greater  progress  in 
their  development  and  more  extended  use  would 
follow.  I  suggest  that  with  this  object  the 
following  be  adopted  :  for  Brinell  hardness,  the 
"  tenacity  number  "  ;  for  scleroseope  hardness, 
the  "  resilience  number  "  ;  for  sclerometer  hard- 
ness, the  "  penetration  number  "  ;  and  for  the 
Saniter  test,  the  "  abrasion  number."  The  terms 
are  perhaps  not  the  best  that  could  be  devised, 
but  something  along  the  line  suggested  should  be 
attempted. 

An  excellent  bibliography,  chronologically  com- 
piled, is  given  with  the  Report  of  the  Research 
Tests  Committee  in  the  Proceedings  of  the  Institute 
of  Mechanical  Engineers,  Oct.-Dec,  1916.  This 
Report,  with  the  discussion  and  correspondence, 
makes  a  very  valuable  contribution  to  the  subject 
of  hardness  testing. 

My  thanks  are  due  to  Messrs.  Sir  W.  G.  Arm- 
strong, Whitworth  and  Co.,  Ltd.,  for  permission  to 
publish  the  results  here  given  ;  to  the  Chief  of  the 
Department,  Mr.  O.  Smalley,  and  to  my  colleague, 
Mr.  R.  N.  Richardson,  for  their  assistance  in  the 
preparation  of  the  paper. 

Discussion. 

Professor  Louis  expressed  his  indebtedness  to 
the  author  for  his  endeavour  more  accurately  to 
define  the  term  "  hardness."  The  engineer  and 
metallurgist  were  often  engaged  in  work  which 
overlapped,  and  although  each  might  use  the  same 
word  or  term,  yet  the  meaning  which  each  attached 
to  that  word  might  not  be  quite  the  same.  Any 
attempt  to  clear  up  such  discrepancies  was  always 
valuable.  Many  years  ago,  before  the  modern 
appliances  for  determining  hardness  had  been 
brought  to  their  present  state,  he  had  been 
engaged  in  comparing  the  hardness  of  chilled 
castings,  in  the  production  of  which  he  was  then 
engaged  ;  he  had  used  the  simple  file  test,  and 
provided  that  he  knew  the  other  constituents,  he 
could  fairly  well  predict  the  percentage  of  phos- 
phorus. His  greatest  difficulty  had  always  been 
with  case-hardened  metal.  He  believed  that  of 
all  the  modern  methods.  Shore's  scleroseope  gave 
the  most  accurate  results  with  this  class  of  material ; 
in  this  case  it  certainly  was  better  than  the  Brinell 
test,  but  this  part  of  the  problem  was  very  difficult. 
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The  whole  subject  of  hardness  was  an  exceedingly 
complex  one.  With  regard  to  the  term  "  hard- 
ness." he  preferred  that  it  should  be  kept  to  its 
original  use,  i.e.,  as  used  by  mineralogists.  In 
usiug  Turner's  sclerometer,  very  strange  results 
were  often  obtained  with  soft  materials — as  an 
exaggerated  example,  say,  indiarubber.  He  thought 
that  this  was  largely  owing  to  the  fact  that  before 
the  scratch  was  commenced,  the  diamond  point 
had  first  of  all  to  penetrate  into  the  metal.  He 
had  often  wondered  if  it  would  not  be  better  to 
use  a  rapidly  revolving  cylindrical  test-piece  and 
steadily  to  press  the  diamond  point  against  the 
metal  under  well-defined  pressure.  In  that  way 
more  accurate  results  might  be  obtained. 

Mr.  W.  H.  Young  said  that  although  he  was 
constantly  using  both  the  Brinell  and  Shore  tests 
he  had  found  them  to  be  of  comparatively  little 
use  in  testing  gun-metals,  cast  iron,  and  phosphor 
bronzes  when  the  object  of  the  test  was  to  compare 
them  as  regards  their  use  as  bearing  metals. 

Mr.  Ckaggs,  in  reply,  pointed  out  that  the 
introduction  and  development  of  many  of  the  tests 
commonly  used  to-day,  were  of  very  recent  date. 
Many  of  the  old-fashioned  foundry  tests  that  had 
beeA  handed  down  from  father  to  son  were  still 
practiced,  but  a  saner  view  was  now  being  adopted 
which  tended  to  greater  uniformity  in  results. 
The  difficulty  to  be  faced  now  was  in  the  correct 
use  of  the  modern  tests  and  in  their  interpretation. 
Still  further  information  was  needed.  Shore's 
scleroscope  would  be  the  best  instrument  to  use 
with  case-liardened  samples,  since  the  elastic  limit 
and  the  maximum  stress  were  almost  the  same  in 
such  material.  In  very  thin  case-hardened 
samples,  the  soft  interior  would  lead  to  erroneous 
results  with  the  Brinell  test,  as  was  shown  in 
Thomas'  work,  where  he  referred  to  the  backing 
or  supporting  of  thin  samples  with  hard  steel  and 
with  wood.  He  quite  agreed  that  the  term 
"  hardness  "  should  be  limited  to  that  used  by 
mineralogists.  The  suggestion  as  to  a  revolving 
test-piece  in  conjunction  with  Turner's  sclerometer 
was  worth  further  investigation,  though  perhaps 
Keep's  drill  test  was  essentially  similar  to  the 
modification  of  Turner's  test  as  suggested  by 
Professor  Louis.  He  quite  agreed  with  Mr.  Young, 
but  he  (the  author)  thought  he  had  fully  indicated 
this  by  his  references  to  Saniter's  abrasion  test  as 
being  the  only  test  suitable  for  metals  that  had 
to  withstand  wear.  An  indication  of  the  carbon 
content,  of  ferro-chrome.  where  only  the  carbon 
was  variable,  could  no  doubt  be  obtained  by  the 
adoption  of  a  suitable  hardness  test,  but  this 
would  be  entirely  dependent  upon  whether  a 
polish  could  be  given  to  the  sample.  He 
agreed  that  wear  tests  produced  a  worked 
condition  in  the  sample  at  the  point  of  contact. 
Sir  Robert  Hadfleld  had  proved  this  in  regard 
to  manganese  steel  and  had  given  figures  showing 
the  increase  in  the  Brinell  and  scleroscope  readings 
for  materials  quenched  in  water  from  950°  C.  and 
air-hardened.  The  suggestion  put  forward  for  the 
testing  of  tools  for  hardness  at  temperatures 
attained  by  the  tool  in  use,  had  not  occurred  to 
him,  but  was  worth  following  up.  The  futility  of 
testing  at  room  temperature  alone  must"  be 
apparent  to  all. 


Nottingham  Section. 


DISCUSSION  ON  NITRE  CAKE. 

Mr.  G.  E.  Godber  has  communicated  the 
following  in  connection  with  the  discussion  of 
November  14th  last  on  nitre  cake  (see  this  J.. 
1917.   1216  a): — 

In  using  nitre  cake  with  common  salt  for  the 


production  of  hydrochloric  acid  and  saltcake, 
in  a  mechanical  furnace  at  about  600°  C,  I 
have  to  deal  with  three  sources  of  supply.  1.  Made 
on  the  works.  Average  H,S04,  32  %.  2.  From 
one  of  H.M.  Factories.  Average  H2S04,  31-0%. 
3.  Chemical  dyeware-:-.  Average  H2SO„  29-5  %. 
I  have  never  noticed  such  a  wide  difference  in 
the  acidity  as  Mr.  W.  G.  Timmans  quotes  in  any 
delivery.  In  our  own  make  each  still  residue  is 
tested  separately  every  day.  The  widest  difference 
noted  in  these  samples  was  6%,  due  to  jxtra  acid 
having  to  be  used  tQ  facilitate  the  running  off 
process.  The  maximum  difference  in  the  four 
stills  is  roughly  within  3%.  Mr.  G.  C.  Grisley 
does  not  say  what  he  considers  "standard  quality" 
in  snltcake.  I  should  like  to  kn  nr  if  the  following 
repres  nt  anything  near  his  ideal  working  con- 
ditions. The  average  tests  of  696  samples  taken 
at  regular  intervals  on  each  shift  and  represerting 
togethei  something  like  1250 — 1300  tons,  show 
acidity  as  S03,  1-66%  ;  sodium  chloride,  1-81%. 
About  28  to  30  tons  of  nitre  cake  is  ussd  per  week 
I  have  not  had  much  trouble  in  regulating  the 
conversions  providing  the  heat  remains  good.  If 
even  charging  and  a  good  temperature  are  main- 
tained, the  control  of  the  conversion  is  greatly 
facilitated.  The  pieces  of  saltcakj  seldoai  come 
from  the  furnace  larger  than  a  pea.  I  have  never 
had  any  trouble  with  nitrous  gases. 


Milling  held  at  Nottingham  on  Wednesday, 
February  23rd,   1916. 


ME.    JOHN    WHITE    IN    THE    CHAIR. 


THEORY"  OF  THE  COAGULATION  OF  HEVEA 
LATEX.* 

BY  M.   BAEROWCLIFF,    F.I.C. 

(lately  First  Assistant  Chemist,  Department  of 

Agriculture,  Federated  Malay  States). 

Natural  coagulation  of  rubber  latex,  unless 
special  conditions  are  observed,  is  very  slow  and 
often  incomplete,  and  is  accompanied  by  putre- 
factive changes,  causing  the  development  of  an 
offensive  smell  and  discoloration  of  the  coagulum. 
Whitby,  in  1912.  in  a  communication  to  the  Con- 
gress of  Applied  Chemistry,  mentioned  that  in 
sealed  vessels  which  had  been  kept  for  some  time 
coagulation  had  occurred  without  decomposition  ; 
but  no  significance  was  attached  to  the  observation 
and  it  was  not  until  two  years  later  that  M.  Maude 
and  W.  S.  Crosse,  manager  and  engineer  respec- 
tively of  the  Cicely  Rubber  Estate,  discovered  that 
this  could  be  made  the  basis  of  a  practical  method 
for  coagulating  latex. t 

Two  theories  have  been  advanced  to  account  for 
the  phenomenon  by  which  rubber  is  produced  by 
the  natural  coagulation  of  latex,  without  the 
addition  of  any  coagulating  agent.  Whitby  {loc. 
eit. )  suggested  that  natural  coagulation  was  brought 
about  by  a  coagulating  enzyme.  This  theory  was 
based  on  the  observation  that  latex  can  be  pre- 
vented by  heat  from  coagulating  within  the  usual 
time,  and  that  only  after  three  or  four  days  does 
coagulation,  accompanied  by  putrefaction,  again 
set  in.  He  concluded  that  this  excludes  bacterial 
action,  since  natural  coagulation  commences  within 
a  few  hours  of  tapping,  and  bacterial  infection 
must  have  taken  place  subsequent  to  the  latex 
leaving  the  tree. 

*  The  substance  of  this  paper  was  communicated  to  the  Notting- 
ham section  in  February,  1916.  The  whole  of  the  experimental 
evidence  obtained  is  given,  although  publication  of  parts  of  it 
has  been  anticipated  by  Campbell  (this  J.,  1917,  274),  whose 
conclusions  are  in  accordance  with  those  here  expressed. 

t  Now  being  worked  in  the  F.M.S.  under  the  name  of  the 
"  M.C.T."  process. 
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In  1915,  Eaton  and  Grantham*  advanced  the 
view  that  the  cause  of  natural  coagulation  is 
bacterial  and  not  enzymiCi  and  pointed  out  that 
the  heating  to  which  Whitby  subjected  bis  latex 
may  have  created  conditions  favourable  to  the 
development  ol  anti-coagulating  bacteria  at  the 
expense  of  the  coagulating  species. 

The  present  writer,  in  l'.M  1.  carried  out  some 
experiments  on  the  Bame  problem  and  obtained 
results,  hitherto  unpublished,  which  supported 
the    enzyme    hypothesis,    though    not   absolutely 

excluding  the  possibility  that  a  bacterium  capable 

of  coagulating  latex  may  exist  also.  Before 
describing  these  experiments  it  will  be  convenient 
first  to  discuss  the  evidence  brought  forward  by 
Eaton  and  Qrantham. 

The  following  account  is  quoted  from  their 
paper  : — 

"Experiment  1.  Three  flasks,  plugged  with 
■cotton  wool,  containing  fresh  latex,  wire  (in  about 
1  or  2  minutes)  rapidly  heated  to  150°  < '.  in  a 
si  cam  autoclave  and  slowly  cooled.  A  slight 
amount  of  coagulation  occurred,  but  most  of  the 
latex  remained  liquid.  One  tlask,  A,  was  opened, 
another,  B.  had  a  little  fresh  latex  placed  in  it 
and  was  (hen  replugged,  and  the  remaining  one, 
(',  was  left  untouched.  Twenty-four  hours  later 
the  latex  in  llasks  A  and  15  was  nearly  completely 
coagulated  and  a  yellow  scum  was  forming  on  the 
surface.  The  latex  in  flask  C  was  unchanged  and 
lias  remained  so.  The  flasks  A  and  B  gradually 
developed  all  the  characteristic  putrefactive 
changes.  In  both  these  cases  coagulation  appar- 
ently  runs   parallel    with   putrefaction. 

"  Experiment.  2. — Three  similar  flasks  con- 
taining latex  were  taken  and  heated  in  the  auto- 
clave at  00° — 100°  ('.  Two,  D  and  E,  were  left 
untouched,  and  the  third,  F,  was  inoculated  with 
a  tittle  fresh  latex.  On  the  day  following  partial 
•coagulation  had  taken  place  in  all  three  flasks. 
In  11  and  E  Here  was  no  trace  of  putrefaction. 
I)  was  opened  and  the  serum  was  found  to  be 
slightly  acid  and  sweet  smelling.  In  F  a  yellow 
scum  had  formed  and  putrefactive  changes  had 
on.  One  day  later  K  and  F  were  completely 
coagulated  but  the  putrefaction  of  F  was  more 
pronounced  than  that  of  E.  A  day  later  E  began 
to  develop  a  yellow  scum  and  show  signs  of  putre- 
faction. In  both  experiments  there  were  control 
flasks  which  were  not  sterilised,  in  which  the  latex 
coagulated  almost  completely  in  the  first  24  hours, 
formed  a  vellow  surface  scum  and  began  to  putrefy. 
Both  the  latex  heated  to  150°  C.  and  100°  C.  were 
afterwards  readily  coagulable  with  acetic  acid. 

"  It  will  be  seen  that  the  results  in  Experiment  1 
agree  with  Whitby's  except,  perhaps  that  putre- 
faction was  slightly  more  rapid.  The.  rapidity 
varies  greatly,  however,  in  different  experiments." 

The  authors  attribute  the  coagulation  occurring 
in  I>  and  K  (Experiment  2)  to  a  non-putrefactive 
bacterial  change,  the  bacteria  developing  from 
the  spores  not  killed  by  the  heating  to  100°  ('., 
and  this  received  support  from  the  fact  that  under 
conditions  unfavourable  to  putrefactive  bacterial 
changes  coagulation  could  be  obtained.  In  the 
presence  of  a  small  quantity  of  dextrose  or  other 
sugars  complete  coagulation  occurred  within  IS 
hours,  and  no  putrefaction  was  noticed.  In  these 
instances  a  considerable  quantity  of  carbon 
dioxide  was  evolved. 

Several  criticisms  can  be  made  against  Eaton 
and  Grantham's  sterilisation  experiments.  In 
the  first  place  tiie  small  amount  of  coagulum 
stated  to  have  been  formed  during  the  heating  may 
liavc  occluded  a  quantity  of  enzyme  and  pro- 
tected it  from  further  action  of  the  heat.      This 
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enzyme  would  gradually  diffuse  out  and  subse- 
quently bring  about  the  coagulation  that  was  in 
Experiment  2  actually  observed. 

Furthermore,  it  seems  probable,  that  the  tem- 
peratures recorded  in  Experiment  1  are  those  of 
flu-  autoclave,  not  of  the  latex. 

It  may  seem  difficult  to  explain, without  adopting 
the  bacterial  theory,  why  of  the  two  sterilised 
flasks  the  opened  one  coa.gula.tecl  whilst  the  un- 
touched one  did  not,  but  in  absence  of  more 
pre.'ise  knowledge  of  the  conditions  of  heating  it 
may  quite  conceivably  be  supposed  that,  in  the  one 
case  enzyme  was  protected  from  destruction  by 
the  formation  of  a  thicker  clot  of  rubber  than  in 
the  other.  The  following  experiment,  moreover, 
carried  out  by  the  present  author,  gave  an  entirely 
different  result : — To  100  c.c.  of  rapidly  boiling 
water  was  added  slowly  from  a  burette  100  c.c. 
of  undiluted  latex  from  old  trees,  the  mixture 
being  vigorously  boiled  throughout  the  addition. 
By  this  means  sterilisation  was  effected  without 
trace  of  coagulation.  The  resulting  solution  was 
divided  into  two  portions  and  to  one  was  added 
a  drop  of  fresh  latex.  Both  were  left  overnight 
in  uncovered  beakers.  The  following  morning 
the  solution  that  had  been  inoculated  with  the 
fresh  latex  had,  to  a  large  extent,  coagulated,  to 
the  same  degree  in  fact  as  had  an  unsterilised 
control,  whilst  the  other  portion  remained  per- 
fectly liquid.  It  continued  to  have  a  slightly 
acid  reaction  and  until  the  third  day  there  were 
no  signs  of  putrefactive  fermentation  having  set 
in.  The  room  in  which  the  experiment  was  con- 
ducted opened  out  on  to  a  rubber  plantation,  and 
there  was  no  reason  why  this  latex  shov.ld  not  have 
become  infected  with  the  coagulating  bacteria, 
did  such  exist,  equally  as  quickly  as  that  issuing 
from  freshly-tapped  trees.  The  contention  that 
conditions  suitable  for  anti-coagulating  bacteria 
may  have  been  produced  cannot  lie  sustained  since 
the  latex  inoculated  with  fresh  latex  coagulated. 

Whitby's  conclusion  that  natural  coagulation 
is  attributable  to  an  enzyme  must  therefore  be 
considered  valid. 

Further  evidence  in  support  of  the  enzyme 
theory  was  then  sought  for.  It  was  found  that 
coagulation  in  closed  vessels  took  place  completely 
in  normal  time  in  the  presence  of  toluol,  the 
bactericide  recommended  by  Emil  Fischer  as 
being  non-toxic  to  enzymes.  Thymol  similarly 
did  not  inhibit  or  retard  coagulation.  On  the 
other  hand,  hydrocyanic  acid,  which  is  fatal  to 
nearly  all  enzymes,  completely  inhibited  coagula- 
tion. 

Another  interesting  fact  ascertained  was  that 
tetex  sterilised  in  the  maimer  described  did  not, 
contrary  to  that  sterilised  by  Eaton  and  Grantham, 
behave  normally  when  treated  with  the  normal 
minimum  quantity  of  acetic  acid  used  in  coagu- 
lating. No  coagulum  was  formed,  only,  and  very 
slowly,  a  flocculent,  non-coherent  mass.  When, 
however,  a  trf.ee  of  fresh  latex  was  added,  followed 
by  the  acid,  a  perfectly  normal  coagulation  took 
place.  This  experiment  not  only  supports  the 
enzyme  hypothesis,  but  indicates  that  the  action 
of  acetic  acid  on  latex  is  to  be  considered  as  one 
of  enzyme  activation,  and  that  it  is  not  the  acid 
per  se  which  produces  coagulf  tion.  This  hypo- 
thesis will  explain  an  observation  made  independ- 
ently by  Eaton  and  Morgan,  who  found  that  the 
addition  to  latex  of  a  considerable  quantity  of 
strong  hydrochloric  acid  resulted  in  no  coagulation 
taking  place  :  it  may  be  assumed  that  the  acid 
added  was  sufficient  in  quantity  to  destroy  the 
enzyme. 

Further  support  for  the  view  that  coagulation  is 
enzymic  is  afforded  by  the  fact  that  it  was  found 
to  be  greatly  accelerated  by  the  addition  of  very 
small  quantities  of  calciuui  salts,  a  property 
common    among    enzymes.     The    addition    of    a 
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soluble  calcium  salt  such  as  cal-ium  sulphate  or 
calcium  chloride,  even  in  as  small  a  quantity  as 
0-002%  of  calcium,  to  latex  contained  in  a  closed 
bottle,  decreased  the  time  o£  complete  coagula- 
tion from  about  10  hours  to  6  hours,  whilst  0-01  % 
of  calcium  reduced  tbe  time  to  about  4  hours. 

On  the  other  hand,  when  the  calcium  salts 
already  present  in  the  latex  were  converted  into 
insoluble  compounds,  such  as  by  the  addition  of 
neutral  sodium  oxalate,  coagulation  under  similar 
conditions    was    completely    inhibited. 

Coagulation  is  also  prevented,  as  has  long  been 
known,  by  making  the  latex  alkaline  ;  sodium 
citrate,  however,  is  not  an  anti-coagulant.  Formal- 
dehyde, winch  paralyses  the  action  of  most 
enzymes,  acts  as  an  inhibitant  also. 

A  further  argument  against  the  bacterial  theory 
is  that  on  most  rubber  estates  there  are  to  be 
found  trees  the  latex  of  which  coagulates  almost 
immediately  it  oozes  from  the  tree,  thus  stopping 
further  flow,  whereas  that  from  neighbouring 
trees  equally  exposed  to  bacterial  infection  remains 
fluid  as  usual.  In  1912,  when  visiting  an  estate 
on  which  the  latex  from  certain  blocks  of  trees, 
exposed  to  flooding  by  brackish  water,  exhibited 
to  a  very  marked  extent  this  property  of  rapid 
coagulation  on  the  tree,  the  author  tried  to  remedy 
the  trouble  by  sponging  the  cuts  with  solutions  of 
various  antiseptics,  but  without  effect. 

It  can  now  be  suggested  that  this  premature 
coagulation  may  be  due  to  the  presence  in  the 
latex  of  an  abnormally  large  amount  of  soluble 
calcium  salts,  derived  from  the  salt  water.  Inci- 
dentally it  may  be  pointed  out  that  the  circum- 
stance of  this  almost  instantaneous  tree  coagulation 
affords  evidence  that  the  coagulating  enzyme 
is  not  itself  a  product  of  bacterial  action. 

As  already  mentioned,  natural  coagulation  only 
takes  place  completely  when  the  latex  is  contained 
in  closed  vessels.  The  vessel  must  either  be  nearly 
full,  or,  if  not,  the  air  in  the  space  above  the  latex 
must  be  under  increased  pressure.  The  explana- 
tion why  coagulation  is  complete  under  these 
conditions  and  not  in  open  vessels  is  most  likely 
that  in  the  one  case  the  carbon  dioxide  which  is 
liberated  cannot,  escape,  and  so  prevents  the 
development  of  the  putrefactive  alkali-forming 
bacteria. 

It  was  further  found  that  a  normal  natural 
coagulation  in  closed  vessels  did  not  occur  if  the 
latex  was  shaken  or  subjected  to  vibration,  only 
a  small  quantity  of  a  non-coherent  flocculent  body 
resulting.  In  open  pans  the  latex  may  be  suffi- 
ciently disturbed  by  the  gas  bubbles  evolved 
for  coagulation  to  be  adversely  affected.  The 
activity  of  the  coagulating  enzyme  was  found  to  be 
greatly  increased  by  heat,  and  it  seemed,  although 
accurate  determinations  were  not  made,  that  the 
optimum  temperature  lay  between  55°  and  60°  C. 
It  may  be  deduced  from  this  that  in  the  Brazilian 
method  of  coagulating  latex  over  a  smoky  lire. 
the  temperature  plays  an  important  part.  It 
would  be  interesting  to  know  to  what  degree  the 
coagulating  enzyme  is  activated  by  the  heat  and 
by  the  acid  fumes  respectively  in  this  process. 

The  strength  of  the  evidence  brought  forward 
that  the  coagulation  of  latex  is  Ihe  work  of  an 
enzyme  is  perhaps  best  shown  by  citing  for  com- 
parison the  properties  of  the  enzyme  rennet  and 
its  action  on  milk.  Rennet  produces  in  milk,  as 
is  well  known,  a  colloid  precipitation,  separating 
it  into  casein  and  whey.  The  action  of  rennet 
does  not  take  place  if  the  milk  is  even  slightly 
alkaline.  Rennet  is  destroyed  by  hj  drocyanic 
acid  and  by  formaldehyde,  but  is  not  affected  by 
bactericides  such  as  toluene.  It  is  activated,  on 
the  other  band,  by  the  addition  of  acid,  also  by 
soluble  calcium  salts.  If,  however,  the  calcium 
in  the  milk  be  converted  into  an  insoluble  oxalate 


or  fluoride,  the  action  of  the  enzyme  is  altered  and! 
a  series  of  soluble  caseoses  is  formed  instead  of  a 
coagulum  of  casein.  The  rate  of  action  of  rennet 
on  milk  increases  with  temperature  up  to  an 
optimum  of  41°  C.  At  temperatures  much  above 
60°  C.  the  enzyme  is  destroyed.  Shaking  renders 
rennet  inactive.  It  is  thus  seen  that  in  no  essential 
is  there  a  difference  between  the  enzyme  coagula- 
tion of  latex  and  of  milk. 

Further  comparison  may  enable  us  to  extend 
our  knowledge  of  the  former  process  and  of  its 
product,  rubber.  .Milk  can  be  coagulated  by 
acid  without  rennet  being  present.  The  coagulum 
thus  formed  differs  from  that  produced  by  rennet  ; 
the  latter  encloses  all  the  calcium  phosphates  which 
are  contained  in  the  milk,  whilst  the  curd  produced 
by  acid  only  encloses  a  portion,  the  remainder 
being  dissolved  by  the  acid.  It  will  be  interesting 
to  learn  whether  the  coagulum  produced  in  absence 
of  acid,  with  and  without  addition  of  calcium 
salts,  contains  more  calcium  than  rubber  coagulated 
by  acid,  and  if  so,  what  is  the  effect  on  the  properties 
of  the  rubber. 

The  coagulum  produced  by  rennet  at  its  optimum 
temperature,  41°  C,  is  very  much  firmer  than  that 
formed  either  at  higher  or  lower  temperatures. 
The  firmness  is  dependent  on  and  in  inverse  pro- 
portion to  the  percentage  of  water  in  the  coagulum. 
Initially  soft,  this  becomes  on  standing  firmer  and 
poorer  in  water  until  the  maximum  firmness  is 
attained. 

Precisely  similar  behaviour  is  shown  by  the 
rubber  coagulum,  which  from  being  at  first  soft 
and  flabby,  continually  hardens  and  contracts 
until,  after  about  four  days,  the  maximum  con- 
traction is  reached,  when  the  rubber  is  extremely 
tough  and  tenacious.  By  carrying  out  the  coagu- 
lation at  higher  temperatures,  up  to  55°  C,  pro- 
bably the  time  required  for  this  maximum  con- 
traction would  be  greatly  shortened. 

It  is  interesting  to  not*  that  the  rate  of  vulcan- 
isation decreases  and  the  mechanical  properties 
of  the  vulcanised  rubber  improve  according  to  the 
length  of  time,  up  to  four  or  five  days,  the  coagulum 
is  allowed  to  remain  in  its  serum  before  being 
machined  and  dried. 

Conclusions. 

Further  evidence  has  been  brought  forward 
that  the  natural  coagulation  of  Hevea  latex  is  due 
to  the  action  of  an  enzyme,  as  suggested  by  Whitby. 

It  has  been  shown  that  "  acid  "  coagulation  of 
latex  is,  in  all  probability,  also  brought  about  by 
the  coagulating  enSyme,  the  acid  acting  as  an 
activator  of  the  process.  Coagulation  by  smoke 
and  heat  according  to  the  Brazilian  method  must 
similarly  be  attributed  to  enzyme  action. 

The  fact  that  complete  natural  coagulation 
occurs  in  10 — 12  hours  in  closed  vessels,  under 
certain  conditions,  whilst  in  the  open  it  may  be 
incomplete  at  the  end  of  two  or  three  days,  is 
believed  to  be  due  to  the  prevention,  by  carbon 
dioxide,  of  the  development  of  alkali  by  the 
action  of  putrefactive  bacteria.  Carbon  dioxide 
has  been  stated  by  Eaton  and  Grantham  to  be  pro- 
duced by  the  action  on  sugars  of  bacteria  normally 
present  in  latex,  and  some  may  be  formed  this  way. 

The  liberation  of  carbon  dioxide  may,  however, 
be  detected  even  when  coagulation  takes  place  in 
the  presence  of  bactericides  ;  but  there  is  no 
evidence  as  to  whether  this  signifies  that  the  gas 
is  a  product  of  the  chemical  changes  that  take 
place  during  coagulation  or  whether  it  is  present 
initially  and  expelled  through  being  less  soluble  in 
the  separated  serum  than  in  the  latex. 

The  author  has  been  unable  to  follow  up  the 
lines  of  further  experiment  that  suggest  themselves- 
owing  to  his  departure  from  the  East  early  in  1915. 
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Annual  Meeting. 


THE    NATURAL   ACCEIjERATORS   OF    I'AUV 
RUBBER. 

BY    I).    F.    TWISS. 

See  this  .1.,   1917,  785.) 

IU-<  D8SION. 

Mr.  B.  J.  Eaton  (Koala  Lumpur,  F.M.s.) 
mites  as  follows  : — 

1  note  i"  the  paper  recently  communicated  by 
l>r.  Twiss  at  thi  Minna]  Meeting  of  the  8ociety 
that,  while  credil  ing  the  writer  and  his  collabora  tors 
with  tin'  discovery  of  tin  maturation  process  (or 
pidly  vulcanising  rubber,  he  states 
;  ii  I  Dr.  Stevens  has  recently  braced  the  differences 
in  the  rate  of  vulci  oia  bion  of  certain  types  of 
plantation  Para  rubber  (including  the  "  Blab  " 
robber  first  so-called  and  discovered  by  the  writer 
i :  i nl  In--  collaborators)  to  the  decomposition  of  the 
protein  matter  of  the  retained  serum  during  the 
maturing  process.  The  writer  is  compelled  to 
claim  priority  in  respecl  of  the  latter  discovery 
also,  which  is  exclusively  the  work  of  the  chemical 
laboratory  of  the  Agricultural  Department  of  the 
Federated  Malay  states.  We  have  not  only  dis- 
covered •  ■  new  type  of  rubber,  which  was  first 
named    "  slat)  "   by   lis.   l>ut    in  addition,   were   tin 

firsl  to  slmw  the  nature  of  the  changes  whih 
i  .hi -•  il  the  accelerated  rate  of  cure  of  such  rubber 
and  also  of  other  types  of  rubber  (sheet  and  ciepe) 
under  certain  conditions. 

The  significance  of  our  second  paper  in  this 
Journal  (.Inly  15,  1916)  entitled  "Vulcanisation 
experiments  on  plantation  Para  rubber  (II.):  The 

of  variability  and  some  contributory  factors," 
does  I'i't  appear  to  hav<  men  fully  realised  or  has 
liein  overlooked  bj  Dr.  Twiss  in  this  respect.  In 
thai  paper  we  attributed  the  effects  produced  to 
the  decomposition  of  the  protein  matter  in  slab 
rubber  during  maturation  (and  also  in  sheet, 
provided  means  were  adopted  to  retain  a  certain 

Mi.  m    of    in' >isi  me    during    the    maturation 

tieriod),  and  thus  obviously  to  organic  nitrogenous 
OS   amino   acids.      We   also     -arried   out    tin 
decomposition    of   such    protein    from   latex    (after 

bion  in  mi  the  si  rum  hy  boiling')  and  show ed 
definitely  thai  t  he  dei  omposed  protein  when  added 
to  ordinary  slow -curing  Para,  rubber  (crepe)    had 

a   very  maiked  elTc-f  in  accelerating  the  late  of 

CUl'i'. 

Other  experiments  with  d<  composed  casein  gave 

similar  hut  less  marked  results.  At  the  time,  the 
difference  between  the  effects  produced  by  the 
decomposed  latex  protein  and  decomposed  casein 
were  attributed  to  the  probable  difference  in  the 
imposition  of  the  original  proteins  and  the  conse- 
quent formation  Of  different  quantities  or  types 
of  organic  bases  (accelerators).  More  recent 
experiments  bj  the  writer  indicate  that  it  is 
possible  that  the  type  of  decomposition  may  Ir- 
responsible fm  the  difference  in  the  effects  betwi  en 
the  two  decomposed  proteins,  but  this  work  is  not 

yi  t  camplet  -. 

Iii  the  Agricultural   Bulletin.   Federated   Malay 

(Vol.  V..  No.  2.  November,   1916)  and  in 

various  lectures  before   Planters'   Associations  in 

this  country,  during  the  last  eighteen  months,  the 
causes  have  also  been  definitely  attributed  to  the 
formation  of  such  bases.  The  writer  has  suggested 
thai  possibly  putrescine  (tetramethylenediamine), 
which  is  known  to  be  an  accelerator,  may  be  one 
of  the  bases  formi  d. 

We  have,  in  addition,  in  this  Journal  (July  15, 
1916),  shown  the  presence  of  an  accelerator  pre- 
formed in  the  latex.  Whether  this  accelerator  is 
itself  a  nitrogenous  base  and  similar  to  or  the 
same  substance  as  the  accelerator  formed  by  the 


decomposition    of    the    proteins,    or    a    different 

substance  entirely,  remains  to  be  proved.  We 
have  shown  that  the  crude  extract  (evaporated 
serum,  after  removal  of  the  protein  coagulated  by 
heat)  is  less  effective,  in  equal  quantities,  than  the 
decomposed  protein  material,  but  this  may  be  due 
to  different  quantities  of  the  same  accelerator  in 

the  crude  mi\t  urcs. 

In  the  case  of  "  slab  "  rubber,  both  accelerators 
are  effective,  i.e..  the  acceleration  in  rate  of  cure 

of  "slab"  is  an  additive  effect,  since  coagulum 
which  has  matured  and  part  ially  dried,  also  n  tains 
more  of  the  serum  residue  after  washing  and 
creping  than  coagulum  which  is  machined  on  the 
da\  of  or  the  daj  following  coagulation. 

in  addition.  We  have  shown   that    t  lie   decompo- 

sition  changes  ,an  b.-  followed,  under  certain 
conditions,  when  no  other  factor  is  involved,  by 
the  loss  of  nitrogen  in  the  finished  drj  rubber. 

In  more  n  tent   cxpi  riments  (this  J..  1917,  1217) 
the   writer  has  shown   that    the    biological   changes 

which  take    place  can  be  accelerated   by  drying 

(incubating)  sla.li  rubber  at  a  temperature  of  about 
lL'll     F. 

Iii  conclusion,  Dr.  Stevens'  results  have  merely 

confirmed  and  added  a,  little  more  detail  to  the 
results  of  the  previous  researches  of  the  writer 
and  his  collaborators.  Tin  writer  and  his  col* 
laboratory  have  been  prevented  from  following  up 
more  rapidly  this  part  of  the  research,  by  pressure 
of  other  work  and  further  research  on  numerous 
important  side  issues  in  connection  with  estate 
practice  in  raw  rubber  preparation. 


Dr.  Twiss  writes  as  follows  in  reply  : — 

In  the  above  remarks  Mr.  Eaton  states  that   the 

significance  of  the  well-known  investigations  (this 

J..  1915,  989;  1916,  715)  which  he  has  made  in 
conjunction  with  various  collaborators,  appears  to 

have  been  overlooked  ill  my  recent  paper  (this  .1., 
1917,  785).  My  statement  in  this  connection 
was  vi  ry  brief  and  therefore  of  necessity  gave  an 
incomplete  account  of  the  matter.  I  agree 
entirely  with  Mr.  Eaton  in  his  view  that  his  work 
led  to  the  recognition  of  the  probability  that 
decomposition  products  of  protein  matter  art 
responsible  for  the  increased  rate  of  vulcanisation 
of  "  matured  slab  "  rubber,  but  the  evidence  to 
this  effect  was  only  circumstantial  and  the  actual 
presence  of  organic  bases  of  the  necessary  type 
was  first  directly  demonstrated  by  Dr.  Stevens  in 
his  exptiiments  with  plantation  rubber  (this  J., 
1917,  368). 


Communication. 


NOTES    ON    EXHAUST    GAS   ANALYSIS. 

BY    O.    K.    CLARE. 

For  the  control  of  gas  engines,  furnaces,  etc., 
using  producer  gas,  it  is  important  to  know  the 
percentage  of  the  producer-gas  used  that  is 
rejected  as  unburnt.  This  is  usually  ascertained 
by  calculation  from  the  percentages  of  carbon 
dioxide,  carbon  monoxide,  oxygen,  and  hydrogen 
found  by  the  ordinary  gas-analytical  methods. 
The  amount  of  methane  present  in  the  producer 
gas  being  so  small  (1  to  1"„)  it  is  considered 
unnecessary  to  estimate  it  separately  in  the 
exhaust. 

This  method  being  rather  tedious  owing  to  (he 
slow  absorption  of  oxygen  by  pyrogallol  and 
the  time  spent  on  calculation,  and  in  view  of 
the  fact  that  an  approximation  only  is  needed,  the 
writer  found  on  investigation  that  the  time  spent 
on  both  the  analysis  and  the  calculation  could  be 
short e in  1 1  to  at  least  one  quarter.  Only  the 
carbon  dioxide  and    monoxide  and   hydrogen  are 

,  :; 
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estimated,  the  intimation,  of  oxygen  beiDg  elim- 
inated and  the  calculation  reduced  to  a  simple 
formula  (and  curve  if  necessary )  which  are  arrived 
at  as  follows  : — 

The  percentage  of  burnt  producer  gas  present  in 
the  exhaust  is  given  by  : — 
100  X   (%  of  perfect  exhaust  gas  in  the  exhaust  gases) 

Perfect  exhaust  gas  per  100  vols,  of  producer  gas.  '  '' 

The  perfect  exhaust  is  the  volume  which  would  be 
formed  by  the  complete  combustion  of  100  volumes 
of  producer  gas  with  just  the  requisite  amount  of 
air,  and  consists  solely  of  carbon  dioxide  and 
nitrogen,  the  water  vapour  formed  being  condensed. 
The  volume  of  CO  2  formed  is  the  sum  of  the  %  of 
CO  j,  CO,  and  CH4  present  in  the  producer  gas, 
while  the  volume  of  nitrogen  is  the  sum  of  the 
nitrogen  present  in  the  producer  gas  and  the 
nitrogen  necessarily  introduced  in  the  air  with  the 
consumed  oxygen.  The  C02  due  to  perfect 
exhaust  gas  present  is  obtained  by  subtracting 
the  CO.  due  to  the  unburnt  gas  from  the  COi  in  the 
mixed  exhaust  gases. 

Therefore  the  %  perfect  exhaust  present  is  : — 
100  x  (%C02  in  exhaust  gases — C02  due  to  unburnt  gas  present) 

0O2  in  100  volumes  of  perfect  exhaust.  '11-' 

The  CO  2  in  100  volumes  perfect  exhaust  we 
have  seen  is  : — ■ 

100x(%CO2  +  'j/oUO+%i:h4  iu  producer  gas) 

Volume  of  perfect  exhaust  formed  by  100  volumes  producer  gas. 
Substituting  we  have  : — 

(%  C02  iu  exhaust  gases — C02due  to  unburnt  gas)  •,  vulume 

of  perfect,  exhaust  per  100  vols,  producer  gas  (iii.) 

%C02+  %CO+  %CH»  in  produceFgas; 
The  burnt  gas  is  therefore  given  by  this  formula 

x  100 

Volumes  perfect  exhaust  per  100  vols,  producer  pis 

which  works  out  to 

100  ■  Co  C02  in  exhaust     "„'(  ( i-2  due  to  unburnt  gas) 

%  CO»  +  %  CO  +  "„  OH ,  in  producer  gas  (iv-) 

We  will  now  assume  that  the  producer  gas  has 
the  following  mean  composition: — 16%  CO, 
11",,  CO,  26%  H2.  3%  ('II,.  41",,  N2  and  no 
oxygen.  These  particular  figures  are  taken  as  an 
example,  as  they  work  out  to  a  simple  formula. 

Then  ■£=  x  %  combustibles  in  the  exhaust  may  be 

substituted  for  the  ",,  CO,  due  to  unburnt  gas 
present  in  the  exhaust,  and 

(iv.)  becomes  : — 

%COj  in  exhaust — 0-4  x  %combusti)iles  in  exhaust 

0-3  (v.) 

The  percentage  of  unburnt  gas  in  the  exhaust 

being   -j^  x  combustibles  present,  the  percentage  of 

producer  gas  used  which  is  rejected  as  unburnt  gas 
is  : — 

75  X  %combustibles  in  exhaust 

%C02  in  exhaust+0-35x  %  combustibleslifexhaust        'V1' 


It  is  obvious  now  that  at  any  fixed  percentage  of 
gas  unburnt  the  value 

%  Combustibles  in  exhaust 
%  C02  in  exhaust 

must  be  fixed  also. 

Substituting  values  and  plotting  them  a  regular 
curve  is  obtained. 


%Combustibles 

0-068 

0-140 

0-215 

0-294 

0-377 

0-465 

0-558 

%C02 

0-656 

%  Gas  unburnt 

5 

10 

15 

20 

25 

30 

35 

40 

07 

1               1 

'■: 

06 

/    - 

03 

i? 

-- 

0  4 
0  3 

X 
o  ™ 
O  Jj; 

V> 

.. 

02 

-  - 

0  1 

—      / 

- 

/           i 

%GAS   UNBURNT. 

1             1 

I 

Given  an  analysis  of  exhaust  gas  iu  terms  of  °0 
C02,  CO,  and  H2,  we  see  at  aglance  thepercentage 
of  the  gas  used  which  is  rejected  as  unburnt.  It 
will  be  found  that  this  formula  and  curve  are 
sufficiently  accurate  for  practical  purposes  even 
when  the  composition  of  the  producer  gas  varies 
fairly  considerably. 

By  this  method  an  analysis  may  be  completed 
and  the  required  value  obtained  in  five  minutes' 
time,  which  is  a  great  saving  over  the  old  method. 

Of  course,  other  values  may  be  substituted  for 
the  sample  analysis  of  producer  gas  taken  and  a 
slightly  modified  formula  and  curve  obtained;  as 
previously  mentioned,  that  particular  set  of  figures 
was  used  to  give  a  simple  formula. 
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Mic.  -.  ii.  i  ii  \i»i:y  in  TOE  i  II  \n:. 

UlsToKY  ul' Till!  NICKEL  IXIH'sTltYsIM  i: 
1910. 

IIV   K,  P.   M  VI'III.W  sii\.   B.SC.  ( Mil  II  I.I   |. 

{Abstract.) 

The  history  ol  the  nickel  industry  in  Canada 
and  the  United  States  was  the  subject  ol  a  most 
interesting  address  by  the  late  P.  II.  Browne, 
before  this  section  ol  the  Society  in  January, 
Hill  (see  this  J„  1911,  248).  This  paper  is 
Intended  t"  Till  in  the  gap  between  that  date  and 
the  present  in  the  history  of  the  nickel  industry. 

In  the  Brsl  place,  the  use  ol  nickel  has  increased 
immensely  during  the  past  seven  years,  anil  the 
great  war  has  emphasised  its  importance  to  a  very 
urge  extent.  Some  <>f  the  greatest  engineering 
structures  ol  the  world  have  been  recently  rom- 
pleted,  and  but  for  the  use  ol  nickel  as  an  alloy 
in  the  steel  employed,  their  construction  would 
have  been  entirelj  oul  ol  the  question.  One  ol 
ill,'  nicisi  recent  ol  these  structures  is  the  new 
Quebec  Bridge. 

Thi'  lark  ol  nickel  in  Germany  after  the  first 
lew  months  of  the  war  caused  our  enemies  to  offer 
great  inducements  to  producers  to  supply  them 
with  nickel.  They  were  successful  in  securing  a 
supptj  from  Norway,  which,  however,  by  means 
of  certain  negotiations  on  the  part  ol  the  British 
Government,  was  cut  nil  almost  entirely,  and  in 
May  nf  mi",  the  refinery  at  Kristiansands  was 
damaged  by  fire  to  such  an  extent  that  no  nickel 
has  been  produced  at  that  plant  since  that  time. 

The  affair  of  the  Deutscnland  is  familiar  to  all 
and  caused  a  feeling  of  uneasiness  amongst  the 
Allies  at  the  time. 

It  is  no  secret  to  state  that  the  nickel  producers, 
particularly  the  International  Nickel  Company,  of 
which  the  Canadian  Copper  Company  is  the  chief 
subsidiary,  became  much  alarmed  at  what  they 
considered  a  lack  of  market  for  nickel  proportionate 
to  their  producing  capacities. 

Just  before  the  war  broke  out.  the  manufac- 
turers of  structural  steel  seemed  suddenly  to 
become  aware  of  the  value  of  nickel  steel  and  its 
use  was  increasing  rapidly.  When  the  war  broke 
out,  the  demand  for  nickel  in  the  war  industries 
absorbed  the  entire  supply,  and  it  is  generally 
believed  that  after  the  war  the  demand  for  nickel 
will  contimie  to  a  still  greater  extent. 

In  connection  with  the  automobile  industry,  the 
consumption  of  nickel  is  quite  large  and  growing 
constantly.  For  making  of  shafting,  particularly 
marine  shafting,  nickel  seems  to  In-  essential,  but 
the  gnat  Consumption  of  the  metal  will  be  in  the 
[arm  of  nickel  steel  alloy  for  structural  purposes. 

Within  the  past  few  years,  the  enormous 
reserves  in  the  lower  levels  of  the  ('night on  Mine 
have  been  discovered,  and  at  present  n  very 
important,  investigation  is  being  made  by  the 
Mond  Xiekel  Company  on  the  lot  west  of  the 
Creighton  Mine,  where  diamond  drilling  is  being 
undertaken  with  the  object  of  striking  the  Creigh- 
ton ore  body  extension  at  a  depth  of  3800  feet. 
This  is  twice  the  depth  of  any  of  the  workings  in 
the  nickel  region  of  Canada.  Some  very  interesting 
diamond  drilling  has  been  undertaken  in  the 
Baetern  part  of  the  Sudbury  district  by  the  Long- 


year  Company,  they  having  drilled  through  ion 
feet  of  wash  ami  found  nickel  ores  al  some  distance 

below    t  In-   wash. 

Among  interesting  changes  in  smelting  are  the 
following:  The  Mond  Nickel  Companj  has  moved 
to  a  point  eight  miles  east  of  Sudbury  on  the 
Canadian  Pacific  Railway  ami  constructed  a 
modern  smelter  ami  model  town  called  Collision. 

The  old  Murray  Mine  is  now  the  principal 
holding  ol  the  British  Vmerica  Nickel  Corporation, 
Ltd.,  which  is  the  successor  of  Beveral  of  the  older 
companies.  The  depression  in  financial  circles  at 
the  beginning  of  the  war  bail  its  effect  on  the 
nickel  industry  and  particularly  on  this  company, 
and  work  was  suspended.  Hut  later,  as  the 
company  owned  the  Hybinette  patents  for  refining 
nickel,  which  are  considered  very  valuable  and 
which  had  been  in  operation  for  a  number  of  years 
at  the  Kristiansands  refinery,  Norway,  it  was 
ileeiileil  to  resume  the  construction  of  the  plant 
at  Nickelton,  and  this  work  is  now  well  under  way. 

Some  time  ago  nickel  became  a  political  issue 
in  Canada,  but  with  the  entry  of  the  United  States 
into  the  war  on  the  side  of  the  Allies,  this  ceased 
to  interest  politicians.  However,  one  good  result, 
of    the   nickel    agitation    was    the   appointment    of 

the  Royal  Ontario  Nickel  Commission,  which 
i  >  cently  completed  its  labours  and  published  a 
voluminous  report  which  is  generally  considered 
to  be  the  finest  thing  of  the  kind  ever  offered  to 

the  public  (see  this  .1..   HUT.    199). 

Since  the  report  of  the  Commission  has  been 
made  public,  tin'  rate  of  taxation  on  nickel  pro- 
perties has  been  materially  increased,  with  a  cor- 
responding increase  in  revenue  to  the  Government, 

which  more  than  justified  the  expense  of  the 
Commission. 

The  importance  of  Canada  as  a  nickel  producer 
lias  been  maintained  through  all  these  years,  and 
it  now  is  apparent  that  the  country  will  soon 
become  equally  important  in  the  refining  of  nickel. 

The  International  Nickel  Company  has  under 
construction,  and  near  completion,  a  modern 
refinery  at  Port  Colborne.  Ontario,  which  will 
have  an  initial  capacity  of  7500  tons  of  nickel 
per  annum,  and  provision  has  been  made  for 
enlargement  to  double  that  capacity. 

The  British  America  Nickel  Corporation's  plant 
will  be  nearly  the  same  size  as  the  Port  Colborne 
plant,  but  will  utilise  the  Hybinette  electrolytic 
process,  which  is  quite  distinct  from  that  used  by 
the  International  Nickel  Company,  and  in  it  also 
will  be  made  provision  for  enlargement  as  the 
needs  of  the  industry  demand.  This  plant, 
however,  will  not  be  completed  until  the  year  1919. 


Liverpool  Section. 


Meeting  held  »'  the  University  on  Friday,  December 

21s/.  1917. 


Ml!.    A.    T.    RM1T1I    IN    Till:    CHAIR. 

VITAMINKS. 
in-    PROF.    W.    nAMRDRN. 

(Abstract.) 

It  has  been  discovered  during  the  last  20  years 
lliat  animals  as  various  as  pigeons,  fowls,  rats, 
pigs,  and  man  if  fed  exclusively  on  polished  rice 
develop  the  disease  known  as  beri-beri,  charac- 
terised by  serious  changes  in  the  peripheral  nerves. 

and  that   a   water,  or  90°,,  alcohol,   extract   of  the 
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rice-polishings  contains  a  substance  of  which  very 

minute  quantities  prevent  or  cure  the  disease. 

By  careful  and  laborious  experiments  with  rice 
and  other  diets  it  has  been  shown  that  this  sub- 
stance is  widely  spread  in  the  common  foodstuffs 
and  that  its  presence  is  essential  for  life.  Attempts 
to  isolate  it  in  a  pure  state  in  sufficient  quantity  for 
chemical  investigation  have  not  hitherto  been 
completely  successful,  but  enough  has  been 
ascertained  to  make  certain  that  it  is  neither  a 
protein,  fat,  nor  carbohydrate,  nor  indeed  any  of 
the  known  constituents  of  plants  or  animals.  It 
is  free  from  phosphorus,  insoluble  in  absolute 
alcohol,  ether,  benzene,  acetone,  or  oils,  soluble 
in  water  or  90  °0  alcohol,  and  is  adsorbed  by 
fullers'  earth  or  animal  charcoal.  It  survives  a 
good  deal  of  cooking  at  100*  C.  but  is  slowly 
destroyed  at  12o°.  It  is  resistant  to  5%  sulphuric 
acid.  Funk  has  proposed  for  it  the  name  "  the 
anti-beri-beri  vitamine  "  and  this  term  "  vitamine." 
although  open  to  many  objections,  has  been  widely 
adopted  for  substances  of  this  type.  The  name 
"  sitacoid."  meaning  a  medicine-like  substance 
associated  with  food,  is  suggested  by  the  writer 
as  accurately  descriptive  and  not  implying  a 
knowledge  of  their  chemical  characters  which  we 
do  not  possess. 

Most,  foodstuffs  contain  adequate  amounts  of 
the  anti-beri-beri  substance  but,  it  is  important 
to  note,  white  flour,  polished  rice,  and  arrowroot, 
and  probably  also  "  corn-flour,"  and  much  of  what 
is  sold  as  sago,  tapioca,  and  semolina,  contain 
none.  Ordinary  white  bread  doubtless  contains  a 
little  derived  from  its  yeast,  but  certainly  not 
enough  for  health  unless  supplemented  by  other 
foodstuffs.  AVheat-bran  contains  a  little,  wheat- 
embryo  contains  a  good  deal. 

It  has  also  been  discovered,  thanks  mainly  to 
the  pioneer  researches  of  Hopkins.  Stepp.  Osborne 
and  Mendel,  and  McCollum  and  his  collaborators, 
that  rats  and  mice  require  not  only  the  anti-beri- 
beri  substance  in  their  diet  but  at  least  one  other 
vitamine  or  sitacoid,  and  in  its  absence  get  sore 
eyes  (Xerophthalmia)  and  are  unable  to  grow. 
It  will  be  convenient  to  refer  to  this  as  the  anti- 
sore  eyes  substance  (McC'ollum's  Fat-soluble  A). 

As  found  in  animal  substances  it  is  slightly 
soluble  in  water  but  much  more  so  in  oils,  ether, 
and  hot  alcohol.  It  is  very  resistant  to  ordinary 
cooking  operations,  but  is  slowly  destroyed  by 
prolonged  exposure  to  daylight.  It  has  not  been 
identified  with  any  of  the  chemically  known 
constituents  of  plants  or  animals.  It  is  either 
completely  free  from  phosphorus  and  nitrogen  or. 
alternatively,  it  is  active  in  incredibly  minute 
amounts.  As  found  in  the  higher  plants  it  is 
insoluble  in  ether,  oil.  or  hot  alcohol.  The  relations 
between  the  plant  and  the  animal  anti-sore  eyes 
substances  have  not  yet  been  ascertained.  Proved 
to  be  indispensable  for  mice  and  rats,  and  especially 
for  the  growth  of  the  young,  there  are  strong 
reasons  also  for  suspecting  it  to  be  equally  indis- 
pensable for  man.  It  is  present  in  quantity  in 
yolk  of  egg.  cod  liver  oil.  all  animal  fats  investi- 
gated (with  the  remarkable  exception  of  lard). 
milk,  cheese,  butter,  margarine  made  from  animal 
fats,  green  leaves,  soya  beans,  millet,  and  flax 
seed.  It  is  absent  from  lard  and  all  vegetable 
oils  (almond,  maize,  cottonseed,  sunflower  seed, 
linseed,  and  soya  bean  oils)  and  margarines  made 
from  them.  It  is  present,  although  apparently  in 
small  amount  only,  in  the  (entire)  seed  of  wheat, 
oats,  maize,  hemp.  rye.  and  cotton  seed. 

There  are  strong  reasons  for  believing  that  lack 
of  yet  a  third  vitamine  or  sitacoid  is  mainly 
responsible  for  the  disease  known  as  scurvy. 
This  anti-scorbutic  substance  is  remarkable  in  that 
although  surviving  ordinary  cooking  operations  it 
usually  fails  to  survive  slow  drying  or  long  "  pre- 
servation "  of  the  food  in  which  it  is  contained. 
It  is  present  in  all  fresh  vegetables,  fruit,  or  meat. 


It  is  rarely  or  never  present  in  dried  vegetables. 
It  is  absent  or  inadequate  in  amount  in  dried  seeds, 
but  it  is  present  in  seeds,  e.g.,  barley,  peas,  which 
have  just  been  allowed  to  germinate  (Foist,  Weill 
and  Mouriquand,  Miss  Chick). 

McCollum's  observation  that  guinea-pigs  on  a 
diet  of  oats  do  not  get  scurvy  if  given  laxatives  is 
explicable  on  the  assumption  that  the  anti- 
scorbutic substance  is  essential  for  the  normal 
functioning  of  the  intestine. 

The  table  given  below  indicates  some  of  the 
commoner  foods  in  which  one  or  more  of  the  three 
vitamines  have  been  definitely  proved  present  or 
absent.  The  feeding  experiments  necessary  for 
each  such  proof  are  time-consuming  and  demand 
very  many  precautions.  Anything  like  exact 
comparisons  is  at  present  impossible,  and  the 
number  of  plus  signs  in  the  table  indicates  merely 
the  general  impression  conveyed  by  the  different 
observers. 


Anti- 
Beri-beri. 


Anti- 
Xerophthalmia. 


Anti- 
Scurvy. 


Egg-yolk    i       +  +  +  + 

"Milk  (cow's)    ;  + 

Butter     little  or  none 

Whole   meal  wheat 

flour    

White  wheat  Hour  o 

Potatoes + 

Ca  bbage      +  -+- 

Dried  peas     

Orange  juice      .... 
Dried     soya     bean, 

millet,  and  linseed 
Fresh  meat  and  fish 
Tinned  meat     ....  <> 

Cod-liver  oil o 

Lard    o 

Margarine  : 

from  animal  tats  o 

from  vegetable  do.  o 

Yeast +  +  +  + 


+  +  +  + 

+  + 
+  +  +  + 

little  or  none 
little  or  none 

+  +  + 
very  little 


+  + 
+ 


+  +  + 


little 


+  + 

+  +  J- 


+  + 


*  Milk  vitamine-content  depends  largely  on  the  mother's  diet. 

There  is  evidence  that  unless  a  nursing  mother  is 
obtaining  adequate  amounts  of  the  first  two 
vitamines  in  her  food  the  milk  she  produces  is 
deficient  in  these  bodies.  Adults  tolerate  lack  of 
these  substances  in  food  much  longer  than  young 
growing  animals. 

It  is  clear  that  the  facts  of  which  a  brief  account 
has  been  given  above  are  of  much  importance  to 
t  his  community,  and  should  be  widely  known. 

Discussion. 

-Mr.  A.  T.  Smith  said  that  bread  made  from 
white  flour  was  an  example  of  human  interference 
with  nature's  providence,  sinee  the  outer  portions 
of  the  wheat-berry  (which,  if  iii'-luded,  would  give 
a  darker  flour)  contained  much  more  of  the  vit- 
amines than  the  central  portion  of  the  grain. 

Prof.  Macdonald  mentioned  that  the  medical 
profession  in  Liverpool  had  done  much  work  in 
connection  with  beri-beri  and  similar  diseases,  and 
he  thought  the  subject  of  Prof.  Ramsden's  dis- 
course was  very  important. 

Dr.  A.  Holt  asked  what  would  be  the  effect  of 
giving  an  animal  a  diet  abnormally  rich  in  anti- 
beri-beri  substance. 

Mr.  J.  TWOMEY  wished  to  know  if  there  were 
any  theories  of  the  action  of  vitamines  in  the 
body. 

Prof.  Ramsdrn,  in  reply,  said  that  presumably 
large  amounts  of  vitamines  had  no  further  effect. 
i.e..  a  certain  quantity  of  the  substance  was 
required  by  the  animal  and  above  this  any  excess 
was  metabolised  or  eliminated.  Anti-beri-beri 
substance  would  not  long  survive  a  temperature 
of  130°  C.  To  formulate  any  theory  of  the 
action  of  vitamines  would  be  too  speculative 
until  more  was  found  out  about   their   chemical 


Vol.  XXXVII..  No.  •».] 


l'l ■:  M  HKY  ANT)  LEON— THE  OXIDATION  OF  RUBBER. 


55  T 


constitution,  etc.  The  anti-scorbutic  vitamine 
seemed  to  be  preserved  in  the  juice  or  extract  ol 
limes,  oranges,  and  lemons.  Green  vegetables  con- 
tained large  amounts  ol  al]  three  vitamines.  Dr. 
Uoriot  Japan  had  found  400  cases  of  conjunctivitis  in 
children  due  to  a  diet  ol  cereal  food  lacking  In  fat- 
soluble  \  vitamine.  Dry  peas  and  beans  contained 
tittle  oi  no  anti-scorbutic  vitamine,  but  if  they 
were  allowed  to  germinal  e  tor  Is  hours  they  became 
rich  in  i  bis  body. 


Manchester  Section. 


Meeting  held  at  Grand  Hotel  on  Friday,  December  'lit, 

1917. 


Ml!.    WILLIAM   THOMSON    IN    THE   CHAIR. 


THE  OXIDATION  OF  RUBBER. 

BY    B.    J.    l»i:A(  IIKY    AND    M.    LEON. 

In  a  paper  read  before  the  Manchester  Section 
of  thin  Koeict  y  in  191:!.  one  of  the  authors  described 
a  simple  form  of  apparatus  designed  for  the 
purpose  of  carrying  out  quantitative  investigations 
<m  t  he  oxidation  of  rubber  by  air  (this  J..  1912,  31, 
110:?).     As  tlie  result   of  a  series  of  experiments 

on  carefully    purified    rubber    it    was   shown: — (1) 

that,   the   reaction    between   rubber  and  oxygen, 

which  under  ordinary  conditions  is  so  slow  as  to 
he  imperceptible,  heroines  sufficiently  rapid  at  a 
temperature  of  about  85°  ('.  to  render  possible 
direct  observation  of  the  volume  of  gas  absorbed  ; 
(2)  that  the  presence  of  a  normal  amount  of 
natural  resin  (about  3%  for  the  type  of  rubber 
employed)  exerts  a  marked  retarding  effect  on 
the  rate  of  oxidation  ;  (3)  that  the  amount  of 
oxygen  ultimately  taken  up  by  the  unit  molecule 
of  rubber  i<'10"i«)  corresponds  closely  to  four 
atomic  proportions. 

The  work  has  now  been  extended  in  several 
directions  with  the  results  recorded   below. 

Action  of  dry  oxygen  on  purified  plantation  rubber. 

In  the  experiments  referred  to  above  a  weighed 
quantify  of  purified  raw  rubber  (i.e..  rubber  freed 
from   resin-   and   proteins)   was   deposited  in  the 

form  of  a  thin  lilui  on  the  interior  surface  of  a 
Bask  connected  with  a  measuring  burette  con- 
taining mercury,  the  whole  apparatus  (loc.  eil. 
Kig.  1)  being  tilled  with  a  known  volume  of  moist 
oxygen.      The  ilask  was  heated  in  a  water  bath  at 

a  constant  temperature  of  85  C.  and  the  volume 
of  oxygen  absorbed  was  periodically  measured 
as  long  as  absorption  took  place.  The  rate  of 
oxidation  of  the  rubber  was  thus  observed  and 
the  total  amount  of  oxygen  taken  up  was  readily 
determined.  Under  such  conditions  it  was  found, 
as  previously  stated,  that  for  every  unit  molecule 
Ciolfu)  of  rubber  oxidised,  the  amount  of  oxygen 

absorbed  approximated  very  closely  to  four 
atomic  proportions.  In  these  experiments  the 
assumption  was  made  that  the  residua]  gas  con- 
sisted wholly  of  oxygen  and  that,  no  volatile  pro- 
ducts, or  at  least,  none  possessing  an  appreciable 
vapour  pressure,  were  produced  during  the 
oxidation.  That  this  assumption  is  not  quite 
.justified  is  shown  later. 

In  order  to  ascertain  whether  either  the  speed 


of  the  reaction  or  the  amount  of  ox\  gen  ultimately 

taken  up  was  influenced  by  the  presence  of 
moisture,  if  was  considered  desirable  to  carry  out 
parallel  experiments  using  carefully  dried  oxygen. 
Par  this  purpose  the  apparatus  previously 
described  was  employed,  but,  the  oxygen,  instead 

of  being  saturated  with  water  vapour  as  in  the 
earlier  experiments,  was  carefully  dried  by  passing 
through  fub.s  containing  solid  potassium  hydroxide 

and     phosphorus     pentoxide     respectively.     The 

film  of  rubber  also  was  dried  Ml  rtiriw  over  phos- 
phorus   pentoxide.      It,    was    found    that    in    these 

circumstances    the    rubber    underwent    oxidation 

at  practically  the  same  rati-  as  when  moist,  oxygen 
was  employed  and  that  the  amount,  of  gas  taken 

up  was  very  nearly  the  same  in  the  two  cases. 
This  is  illustrated,  by  curve   U   (Kg.    1).   which 

represents    the    oxidation    of    purified    rubber    by 

dry  oxygen  ;  curve  A  represents  the  result  of  a 
parallel  experiment  with  moist  oxygen  and  is 
included  for  comparison.  In  a  typical  experiment 
0-2413  grm.  of  rubber  absorbed  78-9  e.c.  of  oxygen 
(dry)  measured  at  0°  ('.  and  71)0  mm.  pressure,  a 
volume  which  corresponds  to  an  absorption  of 
3  97  atoms  of  oxygen  per  unit  molecule  (O10II  l0)  of 
rubber.  It  appears  therefore  that  the  presence 
or  absence  of  moisture  exerts  no  appreciable 
influence  on  the  course  of  the  reaction. 

Formation  of  carbon  dioxide  during  the  oxidation 
of  rubber. 

In  the  earlier  experiments  on  the  behaviour  of 
rubber  towards  moist  oxygen  at  a  temperature 
of  85°  C.j  it  was  assumed  that  the  gas  remaining 
in  the  absorption  apparatus  after  the  reaction 
consisted  of  oxygen  only  and  that  the  oxidation 
of  the  rubber  was  not.  accompanied  by  the  forma- 
tion of  an  appreciable  quantity  of  any  product 
possessing  a  measurable  vapour  pressure  at  the 
ordinary  temperature  (except  water,  which  was 
present  throughout).  A  more  careful  examination 
of  the  residual  gas  has  now  revealed  the  presence 
of  an  appreciable  and  somewhat  variable  amount 
of  carbon  dioxide,  which  appears  to  be  a  normal 
product  of  the  oxidation.  Portions  of  the  residual 
gas  were  drawn  off  with  the  aid  of  a  Sprengel  pump 
and  analysed  in  a  Haldane  apparatus.  The 
results  obtained  in  a  number  of  experiments  are 
shown  in  columns  3  and  7  of  the  accompanying 
table.  It  will  be  seen  that  during  the  oxidation 
of  a  molecule  (C10II16)  of  rubber  approximately 
one  epjarter  of  an  atomic  proportion  of  carbon  is 
converted  into  carbon  dioxide.  At  first  sight  this 
might  suggest  that  the  rubber  complex  must 
contain  at  least  40  atoms  of  carbon,  but  it  is  more 
probable  that  the  formation  of  carbon  dioxide 
is  the  result  of  a  secondary  reaction. 

The  conclusion  previously  arri%Ted  at,  viz..  that 
approximately  four  atoms  of  oxygen  are  absorbed 
during  the  oxidation  of  the  ('"ir)ll16  unit,  of  the 
rubber  molei  ule,  is  confirmed  by  the  later  experi- 
ments and  is  not  in  any  way  affected  by  the 
observation  that  a  certain  amount  of  carbon 
dioxide  is  produced  during  the  reaction  and  is 
included  in  the  measurement  of  the  residual 
oxygen.  The  carbon  dioxide  is  formed,  however. 
from  an  equal  volume  of  oxygen  and  it  follows 
that  the  amount  of  oxygen  interacting  with  the 
rubber  is  somewhat  greater  than  that  which  is 
absorbed  and  which  is  contained  in  the  resinous 
oxidation  product.  The  figures  given  in  columns 
5  and  6  represi  nt.  respectively  the  number  of 
atoms  of  oxygen  taken  up  by  the  unit  molecule 
of  rubber  'o  form  resinous  oxidation  products, 
and  the  total  number  of  atoms  of  oxygen  inter- 
acting with  the  rubber.  The  latter  are  not  very 
concordant  and  do  not  approach  very  closely  to 
whole  numbers,  and  it  is  not  easy  in  the-  present, 
state  of  our  knowledge  to  interpret  their  signifi- 
cance. 
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Table  I. 


Atomic 

Carbon 

No.  atoms 

No.  atoms 

proportion    oi 

Rubber. 

Oxygen 

dioxide 

Oxygen 

oxygen 

oxygen 

carbon 

absorber! . 

produced. 

interacting. 

taken  up 
by  i-ioH-,». 

interacting 

with  t'10H,6. 

oxidised  to 
COs  per  i.',oHu- 

grm. 

grm. 

grm. 

grm. 

I.  .. 

0-2500 

01271 

00199 

01416 

416 

4-64 

0-23 

II. .. 

0-2265 

o-io'.m 

0-0191 

0-1238 

411 

4-63 

0-26 

III. 

0-2392 

01205 

0-0212 

0-1358 

4-27 

4-82 

0-27 

IV. « 

02413 

0-1128 

00151 

01238 

3-97 

4-36 

0-18 

*  Dry  oxygen  was  used  in  this  experiment. 


Action  of  moist  oxygen  on  vulcanised  rubber. 

The  results  of  the  experiments  described  in  this 
and  in  the  earlier  communication  are  of  consider- 
able interest  from  the  purely  chemical  standpoint, 
but  in  that  raw  rubber  finds  very  few  applications 
in  the  industries  it  is  naturally  of  greater  importance 
from  the  point  of  view  of  the  technologist  that 
some  Knowledge  should  be  gained  regarding  the 
behaviour  of  vulcanised  rubber  on  prolonged 
exposure  to  air  or  oxygen.  The  results  of  some 
preliminary  experiments  in  this  direction  are  here 
recorded. 

The  apparatus  employed  was  that  previously 
described.  In  order  to  obtain  a  thin  film  of 
vulcanised  rubber  suitable  quantities  of  a  solution 
of  raw  rubber  in  benzene  and  a  standard  solution 
of  sulphur  in  the  same  solvent  were  run  into  the 
flask,  which  was  then  rotated  slowly  while  the 
solvent  was  evaporated  in  a  current  of  air.  The 
film  wras  subsequently  dried  in  vacuo  until  constant 
in  weight.  The  flask  was  then  heated  in  an  oil 
bath,  provided  with  an  agitator,  to  a  temperature 
of  140°  C.  for  24  hours.  The  rubber  employed 
was  pale  plantation  crepe  and  experiments  were 
made  with  both  the  acetone-extracted  rubber  and 
with  that  containing  a  normal  percentage  (308) 
of  natural  resin.  0-2528  grm.  of  acetone-extracted 
rubber  was  vulcanised  as  described  above  with  the 
addition  of  0  0256  grm.  of  sulphur,  corresponding 
to  9-2%  on  the  weight  of  the  mixture.  The 
volume  of  oxygen  absorbed  amounted  to  92-3  c.c. 
measured  at  0°C.  and  760  mm.  pressure,  corre- 
sponding to  4-43  atoms  of  oxygen  per  unit  molecule 
of  rubber. 

0-2497  grm.  of  raw  rubber  containing  308% 
of  natural  resin  was  vulcanised  with  the  addition 
of  00217  grm.  of  sulphur,  corresponding  to  very 
nearly  8%.  The  volume  of  oxygen  absorbed 
amounted  to  77-9  c.c.  measured  at  0°  C.  and 
760  mm.  pressure,  equivalent  to  3-79  atoms  per 
unit  molecule  of  rubber.  The  residual  gas  was 
found  to  contain  0-0137  grm.  of  carbon  dioxide — 
an  amount  which  would  be  produced  by  the 
oxidation  of  0  16  atom  of  carbon  per  molecule  of 
rubber.     No  sulphur  dioxide  was  formed. 

The  relative  rates  of  oxidation  of  the  resin-free 
and  resin-containing  samples  of  vulcanised  rubber 
are  illustrated  in  Pig.  1,  the  curves  (C  and  D) 
being  obtained  by  plotting  the  volume  of  oxygen 
absorbed  against  the  time  of  heating.  It  will  be 
seen  that,  as  in  the  case  of  unvulcanised  rubber, 
the  presence  of  the  natural  resin  greatly  retards 
the  rate  of  oxidation.  Whilst  the  oxidation  of 
the  resin-free  sample  was  complete  in  314  hours, 
that  of  the  resinous  rubber  required  a  period  of 
nearly  S00  hours. 

Further,  it  will  be  seen  that  vulcanised  rubber, 
whether  resinous  or  resin-free,  oxidises  far  less 
rapidly  than  the  corresponding  raw  rubber, 
although  the  amounts  of  oxygen  ultimately  taken 
up  are  of  the  same  order  in  the  two  cases.  This 
latter  observation,  taken  in  conjunction  with  the 
fact  that  sulphur  dioxide  does  not  appear  amongst 
the  products  of  the  reaction,  suggests  that  during 


the  oxidation  of   vulcanised  rubbers  neither   the 
free  nor  the  combined  sulphur  suffers  attack. 

The  product  of  the  oxidation  of  vulcanised 
rubber  remains  adhering  to  the  flask  in  the  form 
of  a  highly  lustrous,  dark  brown  and  brittle  film 
which  could  not  be  brought  into  solution  by  treat- 
ment with  any  organic  solvent  and  which  resisted 
the  action  of  alkalis  and  moderately  strong 
mineral  acids.  An  examination  of  this  product 
and  of  that  formed  by  the  oxidation  of  raw  rubber 
is  in  progress. 

Oxidation  of  balata. 

In  order  to  ascertain  whether  the  mode  of 
oxidation  of  balata  differed  in  any  essential  point 


£t>0  300         400  500  600 

Time  in  hours. 
Fig.  1. 

from  that  of  rubber,  a  quantity  of  the  highly 
purified  material  was  prepared  and  its  oxidation 
studied  by  a  similar  method  to  that  described 
above. 

Good  block  balata  was  shredded  and  after 
thorough  extraction  with  acetone  was  dissolved  in 
warm  light  petroleum,  the  solution  being  then 
filtered  and  precipitated  with  alcohol.  The  pre- 
cipitated balata  was  well  washed  with  fresh 
alcohol,  again  dissolved  in  light  petroleum,  and 
precipitated  with  acetone  ;  after  washing  with 
acetone  it  was  once  again  dissolved  in  light 
petroleum  and  the  solution  cooled  with  ice.  The 
balata  separated  as  a  pure  white  coagulum  which 
was  washed  with  a  little  ice-cold  petroleum  and 
dried  in  vacuo.  The  dried  material  was  dissolved 
in  pure  benzene  and  the  resulting  solution  was 
employed  for  producing  thin  films  on  the  interior 
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surface  ol  the  oxidation  ilask.  The  oxidation  was 
carried  out  with  moist  oxygen  at  a  uniform  tem- 
perature of  85   ( '. 

The  figures  obtained  are  shown  in  Table  II. 
They  are  quite  concordant  in  the  two  experiments 
and  appear  to  indicate  that  the  oxidation  of  balata 
differs  from  that  of  rubber  in  that  five  atoms  of 
oxygen  are  absorbed  during  the  oxidation  of  a 
molecule  of  the  hydrocarbon  ;  in  other  words  the 
resinous  products  of  the  oxidation  of  balata 
collectively  contain  an  atom  of  oxygen  more  than 
those  formed  from  rubber.  Further,  the  amount 
of  carbon  dioxide  produced  corresponds  with  the 
oxidation  ol  one-third  of  an  atomic  proportion  of 
carbon  per  unit  molecule  of  balata  entering  into 
on,  as  against  one-fourth  of  an  atomic  pro- 
portion in  the  case  of  rubber.  It  is  evident, 
therefore,  that  the  mechanism  of  the  oxidation 
differs  in  the  two  oases  and  it  is  to  be  presumed 
consequently  that  the  two  hydrocarbons  differ 
essential!]  in  constitution.  It,  is  anticipated  that 
an  investigation  into  tin-  nature  of  tin-  oxidation 
products  may  throw  further  light  on  this  subject ; 
such  an  enquiry  is,  however,  beset  with  difficulties, 

mainly  On  account  of  the  colloidal  nature  of  the 
substances  formed,  which  renders  their  separation 
and   characterisation  extremely   tedious. 

The  rate  of  oxidation  of  the  purified  balata  is 
comparable  with  that  of  raw  rubber  freed  from 
resin,  and  by  plotting  the  volume  of  oxygen 
absorbed  against  the   time   of   heating,   a   curve 

(Fig.  2)  is  obtained,  the  first  half  of  which. 
representing  the  early  stages  of  the  oxidation,  is 
very  similar  to  that  shown  in  Pig.  1  (A).      In  each 
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Time  in  hours. 
Fig.  2. 

case  the  oxidation  commences  after  a  few  hours' 
heating  and  proceeds  very  rapidly  during  a  period 
of  from  twenty  to  thirty  hours,  but  beyond  this 
point  the  curves  diverge  widely.  Whilst  the 
oxidation  of  the  rubber  is  completed  rather 
abruptly  in  a  period  of  well  under  100  hours,  that 
of  1  he  balata  suffers  a  gradual  deceleration  and 
requires  for  completion  a  period  three  times  as  long. 


Products  of  //<<•  oxidation  of  rubber. 

The  investigation  of  the  products  of  the  oxida- 
tion   of    rubber    presents    numerous    difficulties. 

Rubber  is  essentially  a  colloidal  substance  and  up 

to  tie-  present  every  compound  directly  derived 

from   it    has   proved   to   possess  a   similar   physical 

character.  Tin-  isolation  and  characterisation  of 
such  compounds  constitutes  an  exceedingly  labor- 
ious task  iii  t  hat  tin- ordinary  processes  of  separation 

and  the  usual  criteria  of  purity  are  in  almost  every 

case-  inapplicable.     Fractional  precipitation  from 

different  solvents  is  the  only  available  method  of 
purification,  and  ultimate  analysis  at  each  Stage  of 
this  process  is  the  only  means  for  ascertaining 
whether  a  product  presents  the  character  of  a  pure 

substance-.  Having  arrived  at  a  constant  compo- 
sition it  is  still  impossible'  to  state  with  certainty 

that    the   product   in   question    is   an  individual 

substance-. 

In  spite  of  these  difficulties,  however,  a  certain 
amount  of  progress  has  been  made,  and  in  view  of 
the  fact  that  the  work  has  been  unavoidably 
interrupted  for  the  present,  the  authors  feel  that 
it-  is  desirable  to  record  the  results  so  far  obtained, 
although  any  conclusions  drawn  from  them  may 
need  revision  at  a  later  date. 

In  the  earlier  paper  on  the  oxidation  of  rubber 
(loc.  cit.)  it  was  shown  that  when  a  thin  film  of 
rubber  averaging  from  0-2  to  0-4  grm.  in  weight  is 
exposed  to  the  action  of  oxygen  at  a  temperature 
of  85°  C.  until  absorption  of  the  gas  ceases,  the 
product  of  the  reaction  dissolves  almost  completely 
in  alcohol,  and  on  evaporation  of  the  solvent  is 
obtained  in  the  form  of  a  yellowish-red  and  highly 
vise  ill  gum.  The  quantities  obtained  in  this 
m  inner  are  too  small  to  permit  of  a  thorough 
investigation. 

In  order  to  obtain  sufficient  material  for  exam- 
ination, about  50  grms.  of  extracted  plantation 
rubber  was  oxidised  continuously  over  a  period  of 
six  months  by  exposing  in  shallow  dishes  to  an 
atmosphere  of  oxygen  in  an  electrically  heated 
oven  maintained  at  a  temperature  of  85°  C.  The 
oxidising  rubber  was  periodically  extracted  with 
alcohol  at  intervals  of  48  hours,  the  soluble  pro- 
ducts being  thus  removed  and  fresh  surfaces  of 
rubber  exposed.  The  result  of  this  treatment  was 
found  to  differ  unexpectedly  from  that  of  the  small 
scale  experiments  in  that  exhaustive  oxidation  of 
the  masses  of  rubber  yielded,  in  addition  to  the 
alcohol-soluble  gum,  an  insoluble  and  highly 
stable  residual  product  incapable  of  undergoing 
further  change  under  the  conditions  of  the  experi- 
ment. In  its  resistance  to  chemical  attack  this 
substance  appears  to  be  comparable  with  cellulose. 
The  alcoholic  extract  was  evaporated  to  a  con- 
venient bulk  and  mixed  with  a  large  excess  of 
water,  whereby  the  bulk  of  the  dissolved  gummy 
products  was  precipitated.,  the  aqueous  liquor 
yielding  on  evaporation  a  small  quantity  of  a 
product  soluble  in  water.  The  precipitated 
material  was  dried  at  80°  C,  dissolved  in  chloro- 
form, and  by  the  addition  of  petroleum  ether  was 
separated  in  the  form  of  a  sticky  mass,  which,  by 
repeated  solution  and  fractional  precipitation,  was 
ultimately  obtained  in  the  solid  form.  The 
chloroform-petroleum  liquors  yielded  on  evapora- 
tion a  yellowish-red  viscid  resin. 


Table  II. 

Balata. 

Oxygen 

absorbed. 

t';irt)on 

dioxide 

piDdnced. 

Oxygen 

interacting. 

.N'.e.  atoms 

oxygen 

taken  up 

by  Cl0H,«. 

No.  atoms 

oxygen 
interacting 
with  C,iH,i. 

Atomic 

proportion  of 

carbon 

oxidised  to 

C02  per  C10H„. 

I.  .. 

II.  .. 

grm. 
0-2274 
0-3034 

grm. 
01372 
0-1859 

grm. 

0-0259 
0-0360 

grm. 
0-1558 
0-2118 

513 
5-21 

5-82 
5-93 

0-35 
0-36 

D   2 
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A  tedious  recital  of  the  numerous  devices  of 
fractionation  employed  is  unnecessary  here,  and  it 
will  suffice  to  indicate  diagrammatically  the 
scheme  employed  in  separating  what  appear  to  be 
individual  substances  from  a  somewhat  complex 
mixture  of  oxidation  products. 


amorphous  and  brittle  solid,  soluble  in  alkalis 
(substance  C)  and  80  %  of  a  reddish  coloured 
amorphous  substance,  insoluble  in  alkalis  and 
in  all  the  common  organic  solvents  (substance  D). 
After  repeated  extraction  with  boiling  water  these 
products  were  dried  and  analysed. 


Purified    plantation    crepe 

oxidised  at  85°  C. 
Extracted  with  alcohol. 


I 
Solution. 

Yields  on  evaporation  a  yellowish-red  viscid 

resin. 
Dissolved  in  alcohol  and  precipitated  with 

water. 


I 

Residue. 

Reddish-brown  amorphous  solid  insoluble  in 

organic  solvents. 
Heated   with  dilute  ammonia. 


I 
Solution. 
Contains  a  small  amount 
of  water-soluble  resin. 


I 
Residue. 
Yellowish  red  viscid  resin. 
Dissolved  in  CHC13  and  pre- 
cipitated with  light  petroleum. 


Solution. 
Acidified   with   HC'l   yields  a 
brown  amorphous  precipitate 
insoluble  in  organic  solvents.    C. 


Residue. 
Brown  amorphous  solid  insoluble 
in  all  ordinary  solvents.     D. 


Solution. 
Yields  on  evaporation  a  yellowish- 
red  viscid  resin.    A. 


Precipitate. 
Fawn-coloured  amorphous  solid. 


It  will  be  seen  that  four  main  products  were 
obtained.  The  alcohol-soluble  portion  of  the 
oxidised  rubber  yielded  the  two  substances.  A  and 
B,  the  one  being  soluble,  the  other  insoluble  in 
light  petroleum.  The  alcohol-insoluble  residue 
was  resolved  into  the.  two  substances,  C  and  D, 
the  one  soluble  in  aqueous  alkalis,  the  other 
insoluble.  None  of  the  four  substances  contained 
nitrogen,  although  this  was  found  to  be  present 
in  the  small  amount  of  water-soluble  product 
previously  mentioned,  a  fact  which  suggests  that 
the  latter  is  derived  from  the  protein  of  the  rubber. 
Substances  A  and  B  were  purified  by  solution  and 
precipitation  processes  until  they  attained  a 
constant  composition  ;  the  final  analytical  results 
were  as  follows  : — 

Stibstancc  A. 


(1)  0-2078    grin. 

0  1872  grm. 


gave    0-5401    grm.    CO.,    and 
..  HaO. 
(2)  0-2259    grm.    gave    0-5973    grm.    CO,    and 

0-2039  grm.  H..O. 
whence  C  =72-07.  7211:  H  =  1001.   10-03"   . 
These    figures    agree    closelv    with    the    formula 
C16H,603T  which  requires  C  =7218  and  H  =9-81  %. 

Substance  B. 

(1)  0  0902    grm.    gave    0-2102    grm.    C02    and 

00645  grm.  H„0. 

(2)  00796    grm.    gave    0-1859    grm.    CO,    and 

00560  grm.  H,0. 
A  second  specimen  of  B  prepared  by  oxidising  a 
film  of  rubber  in  a  flask  gave  similar  figures  : — 

(3)  0-2043    grm.    gave    0-4723    grm.    CO,    and 

01471  grm.  H,0. 

(4)  0-3050    grm.    gave    0-7096    grm.    CO,    and 

0-2212  grm.  H,0. - 
whence    C  =63-41.    63-69.    6305.    63-45:     H  = 
7-91,  7-82,  8-00.  8-06°o. 

These  figures  agree  fairly  closelv  with  the  formula 
C6HsO;.  which  requires  C  =63-71  and  H=7-97%. 

Substances  C  and  D. 

The  insoluble  mass  left  after  exhausting  the 
oxidised  rubber  with  alcohol  was  finely  ground  and 
extracted  in  a  Soxhlet  apparatus  with  acetone, 
benzene,  and  chloroform  successively.  It  was 
found  to  be  partly  dissolved  by  prolonged  boiling 
with  dilute  ammonia  solution,  and  this  treatment 
was  carried  out  exhaustively,  the  ammonia  extracts 
being  subsequently  precipitated  by  the  addition  of 
hydrochloric  acid. 

The  original  insoluble  residue,  which  constituted 
about  50%  of  the  total  oxidation  products,  was 
thus  separated  into  approximately  20  °0  of  a  brown 


Substance  C. 

(1)  01432    grm.    gave    0-3293    grm.    C02    and 

00982  grm.  H,0. 

(2)  0-14O2    grm.    gave    0-3230    grm.    CO,    and 

00938  grm.  H20. 
whence  C  =62-71.  62-83  ;  H=  7-62,  7-43%. 
CnH1604  requires  C  =62-46  ;  H=7-55%. 

Substance  D. 

(1)  01199    grm.    gave    0-2778    grm.    CO,    and 

00895  grm.  H20. 

(2)  0  0954    grm.    gave    0-2227    grm.    CO,    and 

00688  grm.  H20. 
whence  C  =63-19.  63-67  ;  H=8-29,  8-01  %. 
C6HsO,  requires  C  =  63-71  and  H=7-97%. 

The  following  is  a  brief  summary  of  the  pro- 
perties of  these  products  in  so  far  as  these  have 
been  determined. 

Substance  A,  possessing  a  composition  agreeing 
with  the  formula  CI6H2603,  is  a  clear,  brownish- 
yellow  resin  of  neutral  character.  It  is  insoluble 
in  water  but  possesses  a  remarkably  wide  range 
of  solubility  in  organic  solvents  ;  it  is  freely  soluble 
for  example  in  alcohol,  acetone,  ether,  ethyl 
acetate,  amyl  alcohol,  amyl  acetate,  acetic  acid, 
formic  acid,  glycerol,  chloroform,  carbon  tetra- 
chloride, carbon  bisulphide,  light  or  heavy  petro- 
leum, phenol,  benzene,  naphthalene,  aniline,  and 
pyridine. 

Attempts  to  obtain  derivatives  of  the  substance 
by  treatment  with  the  usual  reagents  have  mostly 
failed  so  far  ;  nitric  acid,  however,  attacks  and 
dissolves  the  substance,  and  the  addition  of  water 
precipitates  a  yellow  compound  which  has  not  yet  • 
been  obtained  in  a  pure  condition. 

Substance  B,  which  in  composition  agrees  with 
the  formula  C6H902.  is  a  fawn-coloured  amorphous 
powder  of  feebly  acidic  character.  It  possesses 
no  very  definite  melting  point  but  softens  and 
begins  to  intumesce  at  K12  ('..  gradually  swelling 
as  the  temperature  is  raised  until  it  occupies  three 
times  its  original  volume  ;  it  does  not  char  below 
250°  C.  On  heating  0-3  grm.  of  the  substance  in 
a  small  tube  connected  with  a  bulb  containing 
barium  hydroxide,  no  evolution  of  carbon  dioxide 
could  be  detected. 

The  substance  is  insoluble  in  water,  ether,  light 
petroleum,  and  carbon  bisulphide  :  it  dissolves 
freely  in  alcohol,  acetone,  ethyl  acetate,  amyl 
alcohol,  amyl  acetate,  chloroform,  phenol,  naphtha- 
lene, and  pyridine,  and  with  difficulty  in  benzene. 
Dilute  acids  are  without  action,  but  concentrated 
hydrochloric  acid  dissolves  the  substance  yielding 
a  dark  brown  solution  ;  on  warming  a  vigorous 
reaction  sets  in,  accompanied  by  considerable 
charring.     Concentrated  nitric   acid  dissolves  the 
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substance  in  the  coldi  yielding  a  reddish-brown 
solution  which  evolves  nitrous  fumes  copiously 
on  (vanning  and  on  dilution  with  water  throws 
downs  Bocculent  yellow  precipii  ate.  Utter  dryu 
this  substance  darkens  somewhat  at  186  C,  but 
does  not  in. -ii  or  char  below  250  C.  Substance  B 
dissolves  readih  in  dilute  caustic  soda  and  the 
solution  when  shaken  with  benzoyl  chloride  yields 
a  brown  mass  which  after  washing  and  drying 
forms  a  granular  powder  bearing  a  close  resem- 
blance to  D.  ft  is  insoluble  in  all  the  common 
organic  Boh  i  o 

attempts  to  determine  the  molecular  weight 
oi  B  bj  the  ebullioscopic  method  resulted  in 
failure,  uo  elevation  in  boiling  point  being  observ- 
able in  a  I  2 '  o  boIuI  ion  in  chloroform  or  benzene. 
Titration  of  the  substance  with  N  20  solution  of 
caustic  soda  yielded  figures  of  doubtful  value 
owing  to  the  indefiniteness  of  the  end  point. 

The  neutralised  solution  yielded  precipitates 
with  most  metallic  salts,  but  on  examination  these 
proved  to  consist  of  the  original  colloidal  material. 

Oxidation  by  potassium  permanganate  in  dilute 
alkaline  solution  appears  to  yield  oxalic  acid  as 
the  main  product,  identified  bj  the  analysis  of 
its  barium  salt.  The  addition  of  powdered 
permanganate  to  an  acetone  solution  of  the 
substance  yields  a  brown  gummy  product 
readily  soluble  in  water,  alcohol,  acetone,  and 
chloroform,  but  insoluble  in  light  petioleum. 
This  substance  was  purified  by  repeatedly  dis- 
solving in  chloroform  and  precipitating  with 
petroleum  spirit,  and  was  tiii.tl I s  obtained  in  the 
form  of  a  light  yellow  powder  which  remains  un- 
changed on  heating  to  a  temperature  of  250°  C. 

Substance    •'    agrees   in  composition  with  the 

formula   (_',  ,1 1  „.<  • ,.       This  product,  which  appears 

to  possess  an  acidic  character,  has  been  super- 
ficially   examined    only. 

Substance  I'  appears  to  have  the  same  compo- 
sition as  B,  but  is  widely  different  in  properties. 
It  forms  a  gritty  powder  of  a  reddish-brown 
colour  and  a  faint  odour  recalling  that  of  naturally 

occurring  rubber  resin.  Heated  above  250°  C, 
it  chars  without,  melting,  omitting  an  odour 
resembling  that  of  a  burning  carbohydrate. 

IK  resistance  to  the  action  of  solvents  is  quite 

remarkable  ;  it  is  insoluble  in  water,  aqueous 
alkalis,  alcohol,  acetone,  ether,  ethyl  acetate, 
amy]  alcohol,  amy]  acetate,  acetic  acid,  chloro- 
form, carbon  tetrachloride,  carbon  bisulphide, 
glycerin,  petroleum  spirit.  ben/.ene.  phenol, 
aniline,  pyridine,  and  piperidine.  Formic  acid 
appears,  however,  to  attack  the  substance  on  pro- 
longed boiling,  partly  dissolving  it  to  form  a 
brownish-coloured  solution  from  which  a  yellow 
granular  substance  is  precipitated  on  the  addition 
of  water:  this,  on  drying,  forms  a  fine  yellow 
powder  readily  soluble  in  chloroform  but,  insoluble 

in  liu'ht  petroleum,  in  appearance  and  in  solu- 
bility it  closely  resembles  B.  A  quantity  of  the 
material  was  purified  by  precipitation  from 
chloroform  solution,  and  on  analysis  yielded  tha 
following  figures  : — 
01078  grm.  gave  0-2533  grm.  CO.,  and  00708  grin. 

II   0. 
0-0872  grm.  gave  0-2045  grm.  CO,  and  0-0559  grm. 
II  t).  whence  C     63-90,63-96  %  ;    I!     7-29,7-12%. 
C,H,0,  requires  C     83-71   and   II     7-97%. 

The  "residue    from    the    formic    acid    treatment 

resembled  the  original  substance  D,  being  insoluble 

in  all  the  ordinary  organic  solvents  ;  in  colour, 
however,    ii     was    almost     black.       Its    composition 

was  not  definitely  established. 

Substance   l»   is  no!    attacked   by   dilute  mineral 

aeids.  but  concentrated  hydrochloric  and  sulphuric 
acids  produce  a  considerable  amount  of  charring. 

Cone. lit  rated    nitric    acid    at  racks   the   substance 
vigorously,  forming  a    brownish-red  solution  which 

on  dilution  yield   a  il Lent,  yellow  precipitate. 

The  filtrate,  after  evaporation  with  alcohol  to  expel 


nitric  acid,  leaves  a  light  brown  gum  which  deposits 

small    crystals    of    oxalic    acid    on    standing.      The 

gum  was  not,  obtained  in  a  sufficiently  puce  con- 
dition for  analysis. 

The  yellow  compound  precipitated  by  water 
from  the  nitric  acid  solution  of  D  was  washed,  dried, 
and  purified  bj  dissolving  in  acetone  and  pre- 
cipitating with  benzene.  It  forms  an  amorphous, 
yellow  powder  readilj  soluble  in  alcohol  and 
acetone,    but  insoluble    in    ether,    benzene,    light 

petroleum,      and      chloroform.      Analysis      yielded 

the  following    results: — 

(1)0-1191  grm.  gave  0-2248  grm.  CO.  and 
0-0568  grm.  II  ..(>. 

(2)0-2172  grm.  gave  0  111?  grm.  CO.  and 
0-1002  grm.   II. .o. 

(3)  01710  grm.  gave  f-8  c.c.  X.al  19-5  C.  and 
737-8  mm. 

il)  0-1554  grm.  gave  7-4  c.c.  N, at  L7,8"C. and 
7  1 L-2  mm. 
whence    ('       51-48,    52-07;     11=5-30.    5-13    %; 

N  =  5-ol.  5-44%. 
OnHjaNO,  requires  0=51-8;   H=5-l;  N=5-4%. 

Attempts    to    determine    the    molecular    weight 

of  the  substance  resulted  in  failure. 

Summarising  the  results  of  this  investigation, 
as  far  as  the  oxidation  products  of  rubber  are 
concerned,  it  maj  .be  stated  : — 

(1)  That  when  purified  rubber  in  considerable 
mass  is  exposed  to  the  action  of  oxygen  at  a 
temperature  of  85  ('.  for  a  period  of  six  months 
or  thereabouts,  with  frequent  extraction  of  the 
soluble  surface  oxidation  products,  at  least  four 
substances  are  produced:  (A)  a  light  reddish- 
yellow  transparent  viscid  resin  of  neutral  character, 
insoluble  in  water  but  soluble  in  most  organic 
solvents  and  possessing  a  composition  agreeing 
with  the  formula  C,0H,6O.,  :  (li)  a  fawn-coloured 
amorphous  solid  of  feebly  acidic  character,  in- 
soluble in  water  but  soluble  in  most  organic 
solvents  and  possessing  a  composition  agreeing 
with  the  formula  C5H8Ot  ;  ((')  a  brown,  amorphous 
substance  insoluble  in  water  and  in  practically 
all  organic  solvents,  but  soluble  in  dilute  alkalis  ; 
its  composition  agrees  with  the  formula  C^H^O,  ; 
(D)  a  reddish-brown  amorphous  substance  insoluble 
in  water,  in  alkalis,  and  in  all  organic  solvents 
with  the  exception  of  formic  acid,  which  attacks 
it  chemically,  converting  it  into  new  substances  ; 
its  composition  agrees  with  the  formula  C6H902  ; 
concentrated  nitric  acid  attacks  the  substance 
yielding  oxalic  acid,  a  water-soluble  gum,  and  a 
yellow  insoluble  powder  of  the  formula  C'uH^NOo. 

The  literature  on  the  subject  is  not  extensive. 
Spiller,  in  1805  (J.  ('hem.  Noc.  18,  44),  published 
an  analysis  of  a  resin-like  substance  extracted 
from  perished  rubber,  and  showed  that  in  compo- 
sition it  approximated  to  the  formula  ('3|,IIi8Ol0, 
while  Herbst  has  stated  (Ber..  1906,  39,  523)  that 
by.  passing  air  for  several  days  through  a  boiling 
solution  of  Para  rubber  in  benzene,  two  products 
are  obtained  :  (A)  a  yellow,  amorphous  solid,  pro- 
duced in  small  quantity  only,  soluble  in  benzene 
but  insoluble  in  petroleum,  and  agreeing  in  compo- 
sition with  the  formula  (,„  llia03  ;  (B)  a  brownish- 
red  syrup  readily  soluble  in  petroleum  and  agreeing 
in  composition  with  the  formula,  C10H16O. 

The  results  recorded  in  the  present  paper  tend 
to  show  that  the  oxidation  of  rubber  is  in  reality 
a  process  of  considerably  greater  complexity  than 
has  been  suspected  hitherto.  While  Herbst's 
observations  indicate  the  formation  of  what  appear 
to  be  two  simple  addition  products,  it  would  now 
appear  that  at  least  four  distinct  compounds  are 
produced,  none  of  which  exhibits  any  simple 
relationship  to  the  original  molecule  of  rubber, 
whether  this  latter  be  formulated  in  accordance 
with  the  views  held  by  Harries  (Ber.,  1905,  38, 
1195)  or  with  those  put  forward  more  recently 
by  Pickles  (J.  Chem.  Soc,  1910,  97,  1085). 
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It  should  be  noted  that  Herbst's  description 
of  the  two  compounds  which  he  represents  by 
the  formulae  CHHltO  and  C10H16O3  respectively, 
accords  roughly  with  that  of  the  two  compounds 
A  and  B  to  which  the  authors  assign  the  respective 
formulas  016H2603  and  C6H902.  The  difference 
in  composition  is.  however,  considerable.  In  the 
compound  which  he  represents  as  C10H16O, 
Herbst  found  an  average  amount  of  8014%  carbon 
(a  figure  which  is  not  by  any  means  in  good  agree- 
ment with  the  suggested  formula)  as  compared 
with  72-09%  found  by  us  in  the  compound  which 
we  represent  as  C16H2603.  In  the  more  highly 
oxidised  compound,  Herbst  found  65-54%  carbon 
as  against  the  mean  figure  63-55%  found  by  us 
in  the  compound  which  we  formulate  as  C0H9O2. 
The  lower  percentages  of  carbon  found  by  us 
suggest  a  more  exhaustive  oxidation. 

Discussion. 

Mr.  H.  L.  Terry  noticed  that  the  behaviour  of 
vulcanised  rubber  on  oxidation  was  quite  com- 
parable to  that  of  raw  rubber,  both  extracted  and 
unextracted,  and  that  no  volatile  sulphur  com- 
pounds were  detected.  It  was  generally  accepted 
in  commercial  circles  that  vulcanised  rubber 
decayed  more  readily  than  unvulcanised  rubber. 
He  had  in  his  possession  a  skein  of  elastic  thread 
of  raw  Brazilian  Para  rubber  32  years  old  which 
was  absolutely  sound.  The  problem  was  to  pro- 
duce a  vulcanised  sample  capable  of  withstanding 
atmospheric  conditions  to  a  greater  degree  than 
was  possible  at  the  present  time.  He  had  also 
a  sample  of  vulcanised  rubber,  in  appearance 
resembling  shellac,  which  could  be  ground  up  in 
a  mortar,  and  forming  the  hard  yellow  resin  men- 
tioned in  the  paper.  There  was  at  present  no 
really  practical  knowledge  of  the  composition  of 
this  "substance  and  no  solvent  had  as  yet  been 
discovered.  Both  Burghardt  and  Spiller  had 
made  experiments  with  it  and  failed  to  achieve 
any  satisfactory  results.  Spiller's  resin  contained 
27%  of  oxygen — a  higher  figure  than  shown  in 
any  of  the  authors'  analyses.  The  conclusion  to 
be  drawn  from  the  paper  seemed  to  be  that  the 
panacea  had  not  yet  been  discovered  for  preventing 
oxidation  in  vulcanised  rubber  goods  as  ordinarily 
nianuf  actured . 

Mr.  Payman  asked  whether  the  authors  had 
detected  any  hydrogen  peroxide  in  the  gaseous 
product  of  the  oxidation  process,  thus  indicating 
that  auto-oxidation  took  place  in  the  presence  of 
the  normal  oxidation. 

Mr.  Rowell  hoped  that  the  authors  would  con- 
tinue their  researches  with  regard  to  balata  contain- 
ing its  natural  resins,  as  it  was  of  great  importance 
to  manufacturers  to  know  the  rate  of  decay  of  balata 
when  put  to  work  on  an  ordinary  textile  belt. 
Balata  contained  a  certain  proportion  of  saponi- 
fiable  resin,  but  when  put  to  work  a  larger  pro- 
portion of  resins  which  saponified  could  be  ob- 
tained owing  to  the  process  of  oxidation. 

Mr.  Morgan  asked  if  the  author  had  conducted 
experiments  with  ozonised  air  as  well  as  oxygen. 

The  Chairman  said  that  he  had  observed  that 
if  very  thin  sections  of  indiarubber  threads,  for 
instance,  when  perished,  were  treated  with 
colouring  matter  such  as  an  alcoholic  solution  of 
methylene  blue  or  magenta,  the  oxidised  portions 
took  up  the  colouring  matter  and  the  good  rubber 
did  not.  Minute  bubbles  of  air  were  observed 
inside  the  threads  and  around  each  of  these  was 
a  distinct  colour.  Some  of  the  thread  sections 
showed  stratified  layers  of  colour  when  thus 
treated.  Again,  it  was  curious  that  if  ozonised 
air  were  passed  over  an  unstretched  rubber  thread 
it  appeared  to  have  little  or  no  action  upon  it, 
whereas  a  stretched  thread  perished  almost 
immediately. 

Mr.  Peachey,  in  reply,  said  that  the  proportion 
of  oxygen  found  by  analysis  in  substances  B  and  D 


was  29%,  a  higher  figure  than  any  previously 
quoted.  To  take  one  analysis,  the  actual  per- 
centages of  C,  H,  and  O  were  6319,  8-29,  and 
28-52  respectively.  Hydrogen  peroxide  appeared 
to  be  formed  in  small  quantity  during  the  oxidation 
and  was  detected  by  rinsing  out  the  flask  with 
water  after  the  completion  of  the  oxidation  and 
applying  to  the  aqueous  extract  the  titanic 
sulphate  and  the  potassium  iodide  tests.  There 
appeared,  however,  to  be  a  trace  of  lsevulinic 
acid  amongst  the  products  and  possibly  a  little 
laevulinic  aldehyde  peroxide  might  be  formed, 
and  thus  account  for  the  peroxide  reaction.  It 
was  undoubtedly  the  case  that  peroxides  were 
present  in  an  aqueous  extract  of  the  material. 
All  the  main  products  of  the  oxidation  were  in- 
soluble in  water  with  the  exception  of  the  small 
amount  of  substance  indicated  on  the  left-hand  side 
of  the  tabl?.  It  might  be  possible  in  the  future  to 
conduct  fuither  experiments  with  regard  to  balata, 
but  it  must  be  remembered  that  research  work 
on  the  pure  balata  hydrocarbon  was  hardly 
comparable  in  its  results  with  that  on  the  technical 
material.  All  the  experiments  had  been  made  in 
approximate  darkness,  and  the  effect  of  light  had 
not  been  investigated.  It  was  not  possible  to 
draw  any  conclusions  from  the  experiments  with 
regard  to  atmospheric  oxidation  of  rubber  at 
ordinary  temperatures.  A  higher  temperature 
had  been  employed  in  order  that  oxidation  might 
proceed  at  an  observable  rate.  There  was 
apparently  no  advantage  in  storing  rubber  in 
darkness  under  water.  No  experiments  had  been 
made  with  ozonised  air,  though  the  effect  of  ozone 
on  a  solution  of  rubber  in  chloroform  had  been 
studied  by  Harries  with  residts  which  were 
familiar  to  all  rubber  chemists.  When  rubber  was 
stretched  it  broke  after  a  few  minutes'  exposure 
to  the  action  of  ozone,  whereas  if  unstretched  the 
action  was  not  so  quickly  manifested. 
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COKE  AS  A  FUEL  FOR  THE  BLAST  FURNACE. 

BY    G.    W.    HEWSON. 

The  substitution  of  coke  for  charcoal  or  coal 
as  a  blast-furnace  fuel  introduced  an  era  of 
increasing  productiveness  from  the  blast-furnace, 
resulting  from  greater  height  of  furnace  which 
could  be  used,  and  increased  pressure  of  blast 
permissible.  The  increase  in  the  height  of  the 
furnace  was  largely  due  to  the  ability  of  the  coke 
to  withstand  the  crushing  action  of  the  descending 
materials  much  better  than  coal  or  charcoal,  and 
thus  reach  the  tuyeres  before  which  there  is  the 
greatest  combustion. 

The  chief  object  of  the  use  of  fuel  in  a  blast 
furnace  is  the  production  of  intense  local  heat  in- 
the  vicinity  of  the  hearth  ;  by  its  combustion  it 
also  acts  as  a  reducing  agent. 

Quoting  from  Forsythe,  the  characteristics 
which  make  a  fuel  desirable  for  use  in  a  blast- 
furnace   are  : — 

(1)  A  well-developed  cell-structure.  A 
porous  fuel  will  present  more  surface  to  the 
action  of  the  blast  than  a  dense  one,  and 
therefore  facilitates  and  hastens  combustion. 

(2)  Firmness — a  fuel  which  changes  its 
shape  in  the   furnace,   either  through   being 
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crushed  by  the  weight  of  the  accompanying 
materials,  or  through  softening  under  the 
actios  ol  heat)  is  undesirable,  as  the  tilling  of 
the  interstices  of  bhe  charge  with  One  or  pasty 
mat. Tial  impedes  the  current  of  gases  and 
hampers  combustion. 

(8)  Purity — other  conditions  being  equal,  it- 
is  evident  thai  the  higher  the  Axed  carbon  the 
more  efficient  t  he  fuel.  The  non-carbonaceous 
ui.it  .ria I  develops  no  heat,  but  forms  a  slag 
which  absorbs  heat  in  melting. 

Whilst  charoca]  is  more  desirable  than  any  other 
furl  for  its  readiness  to  combine  with  the  oxygen 
of  the  blast,  and  also  for  its  purity,  the  impossi- 
bility of  the  supply  meeting  the  demand  rules  it. 
out  of  consideration  -except  in  a  limited  way — as 
a  blast-furnace  fuel- 
In  a  general  way  coke  comes  next  in  efficiency 
and  value  to  charcoal,  and  is  more  desirable  than 

coal,    heme    its    almost,    universal    adoption.      The 

demand  for  coke  became  so  great  that  thousands 
of  beehive  ovens  must  have  been  built  with  the 

sole  object  of  supplying  coke  for  blast, -furnaces. 
and  so  good  was  this  coke  that  at  a  later  stage  of 
coke-making    many    managers    preferred    beehive 

coke  to  by-product  coke.  Beehive  ovens,  how- 
ever,  had  their  limitations,  and  it  was  these  which 
led  to  a  change  of  practice  in  manufacture.    Coking 

small  coal  in  such  OVenS  was  only  possible  as  long 
as  the  coal  possessed  sullicielit  agglutinative  power 

to  produce  coke  at  temperatures  within  the  limits 
of  what  beehive  ovens  were  capable  of  with- 
standing. 

in  about  1855  the  demand  for  coke  commenced 
to  increase  and  beehive  ovens  began  to  be  super- 
ceded on  account  of  the  increasing  scarcity  and 
price  of  coal  suitable  lor  coking  in  this  type  of 
oven.    The  first  uses  to  which  retort  ovens  were 

put  were  to  produce  coke  from  coal  low  ill 
Volatile  matter  and  agglutinative  power,  to  obtain 
a  greater  yield  of  coke,  and  to  increase  the  pro- 
duction of  coke  by  shortening  the  coking  period. 
Successive  improvements  have  been  effected,  such 
as   improvements   in  the  arrangements   for  con- 

t  rolling  the  admission  and  circulation  of  gas  and  air 
in  the  Hues  in  such  a  way  as  to  produce  higher 
temperatures  and  to  distribute  the  heat  uniformly 
along  the  whole  length  and  height  of  the  oven 
walls  :  adapting  the  dimensions  of  the  ovens  and 
the  coking  time  to  suit  the  nature  of  the  coal; 
improving  the  firebrick  work  so  as  to  allow  the 
side  walls  to  be  diminished  in  thickness,  in  order 
to  give  a  more  rapid  conduction  of  heat  to  the 
ovens.  Later,  modifications  have  from  time  to 
time  been  made  to  collect,  various  by-products 
from  the  see.  ailed  waste  gases  expelled  from  the 
ovens. 

Variations  in  the  rate  of  coking  and  temperature 
have  been  made  to  improve  the  yield  of  by -pro- 
ducts. There  is  a  limit  to  which  this  can  safely 
be  carried  without  deterioration  in  the  quality  of 

the  coke  and  thus  adversely  affecting  the  pro- 
duction of  iron  from  the  blast-furnace.  The  latter, 
though  in  eh. aimed  in  principle  for  several  centuries, 
still  remains  the  most  complex  in  principle  and 
most  difficult  to  operate  of  any  metallurgical 
apparatus,  and  while  there  are  so  many  factors 
involved  which  can  only  be  regulated  within 
comparatively  wide  limits,  it  is  not  only  desirable 
but  also  very  necessary  that  all   factors  affecting 

the  operation  of  the  furnace  which  can  be  con- 
trolled and  regulated  should  receive  very  serious 
attention. 

Among  the  chief  of  these  is  the  physical  and 
chemical  composition  of  the  coke  used.  The  lack 
of  regularity  anil  uniformity  in  the  quality  of  the 
coke  is  a  v.ry  serious  handicap  to  the  producer  of 
pig  iron.    The  fundamental  principle  underlying 

BUCceSSful  operations  at  the  blast  furnace,  is  that 
the  composition  and  quantity  of  the  slag,  together 


with  the  temperature  of  the  smelting  /.one  and  the 
hearth  determine  the  quality  of  the  iron  produced. 

These    in    turn   are    decided    principally    by   the 

quality  of  the  coke  used  as  fuel,  and  by  the  dis- 
tribution of  the  burden.  In  the  past  the  pro- 
duction of  pig  iron  from  the  blast  furnace  has 
been  largely  a  question  of  charging  the  mat. -rials 
in  the   quantities   found    by    experience   to   give   a 

good  marketable  product,     fortunately  the  range 

of  composition  of  saleable  pig  iron  has  been  some- 
what wide,  and  it  has  been  possible  to  grade  the 
iron  made,  and  send  supplies  to  customers  accord- 
ing to  fracture  or  analysis  of  the  finished  product. 

Modern  requirements,  however,  demand  from  the 
blast  furnace  a  product  within  narrower  limits  of 
composition,  and  of  greater  uniformity  than  has 
hitherto    been   obtainable.      Again,   these  demands 

are  such  that  a  slight  modification  in  the  furnace 

working  may  have  a  very  detrimental  effect  upon  the 
operations;  in  other  words,  the  margin  of  safety 
of  working  is  much  restricted.  Any  irregularity 
ill  the  blast  furnace  reacts  more  readily  upon  such 
iron  than  upon  iron  higher  in  silicon,  as  the  margin 
of  reserve  heat  is  less,  and  the  product  is  in  danger 
of  becoming  useless,  and  at  the  same  time  the 
furnace  becomes  distinctly  cold,  and  serious  harm 
may  result  in  producing  " off  grades  "  of  pig  iron. 
The  principal  source  of  heat  in  the  furnace  is 
the  coke  charged,  and  any  variation  in  its  com- 
position or  heat-giving  capacity  at  once  affects 
the  heat  in  the  smelting  zoue  and  hearth  of  the 
furnace.  With  reservations  which  will  be  con- 
sid.  red  later,  the  available  carbon  of  the  coke  is  a 
measure  of  its  heat-producing  capacity. 

Steel  furnaces  have  in  the  past  taken  pig  iron 
containing  from  1'  "„  to  3-5  °0  Si,  largely  because 
thereby  they  were  more  assured  of  an  iron  sulli- 
ciently  low  in  sulphur,  to  ensure  a  steel  within  the 
limits  allowed.  Wit  lithe  introduction  and  develop- 
ment of  the  basic  open-hearth  process,  lower 
silicon  content  in  the  iron  is  the  practice — about 
1% — while  as  the  sulphur  can  be  partially  elim- 
inated in  this  process,  the  maximum  limit  of 
sulphur  can  be  raised  above  what  is  demanded 
for  haematite  iron  for  the  acid  process.  To  ensure 
a  good  output  of  steel,  however,  it  is  essential  that 
the  sulphur  content  must  not  be  excessive. 
Using  iron  with  1%  Si  and  below,  it  is  more 
difficult  to  keep  the  sulphur  regularly  below  0"1% 
and  also  more  difficult  to  control  the  furnace  opera- 
tions, than  when  making  foundry  iron  or  iron  for 
the  acid  steel  process. 

With  the  extraordinary  demand  for  various 
distillates  to-day,  coke  is  in  danger  of  losing  its 
supremacy,  and  of  taking  a  very  secondary  place 
in  the  list  of  products  obtained  from  the  distillation 
of  coal.  There  appears  a  wide  field  for  research 
in  the  direction  of  ascertaining  the  best  tempera- 
ture and  rate  of  gasification  for  each  class  of  coal 
used,  as  coals  from  different  depths  and  different 
districts  have  not  the  same  coking  powers. 

The  physical  composition  of  the  coke  is  no  less 
important  than  the  chemical  character.  The  most 
important  physical  characteristic  is  the  hardness 
or  density,  which  is  the  measure  of  its  resistance 
to  abrasion  or  crumbling.  A  good  hard  coke  will 
also  produce  more  intense  heat  than  soft  coke.  The 
efficiency  of  heat  utilisation  in  a  blast  furnace 
depends  upon  the  concentration  of  heat,  and  this 
is  best  produced  by  a  hard  fuel. 

Hardness  test.  To  make  a  hardness  test,  an 
average  sample  of  coke  is  crushed  in  a  Baxter 
crusher,  or  on  a  plate  with  the  usual  hammer,  to 
pieces  from  i  in.  up  to  I  in.  across.  This  is  sieved 
through  a  4-in.  mesh,  and  that  remaining  on  the 
sieves  is  dried  at  100'C.  and  2S  lbs.  weighed  and 
placed  in  a  drum  or  rattler  26  in.  diam.  and  1(5  in. 
depth,  together  with  a  dozen  cast  iron  balls  If  in. 
diam.  The  drum  is  given  1000  revolutions  in 
about    1    hour,   and    the    coke    is   withdrawn   and 
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sieved  on  an  J-in.  mesh  ;  that  remaining  on  the 
sieve  is  weighed,  and  calculated  to  percentage  of 
the  original  weight.  This  percentage  is  given  as 
the  hardness  number. 

For  example,  if  27  lb.  2  oz.  remain  on  the  £-in. 
sieve  and  1-t  oz.  passes  through,  the  hardness  is 
27-125  x  100 -5-28=96-9. 

Am ilablc  carbon.  The  chemical  composition  of 
the  coke  resolves  itself  ultimately  into  the  amount 
of  "  available  carbon  "  which  it  contains.  The 
value  of  the  fuel  is  also  affected  by  the  physical 
nature  of  the  coke.  By  the  term  "  available 
carbon  "  is  understood  the  quantity  of  carbon 
present  in  the  coke  in  excess  of  that  necessary  to 
melt  the  slag  formed  by  the  ash  and  sulphur  of 
the  fuel,  together  with  the  limestone  used  to  flux 
them.  According  to  Forsythe  the  ash  requires 
double  its  weight  of  limestone,  and  the  sulphur 
three  and  one  half  times  its  weight  to  form  slag. 
The  slag  formed  requires  25  %  of  its  weight  of 
carbon  to  melt  it.  When  this  is  deducted  from 
the  fixed  carbon  the  remainder  is  called  "  Available 
carbon."  For  example,  a  coke  containing  fixed 
carbon  86  °n,  ash  10%,  sulphur  1%,  will  require 
(2  xl0)  +  (3-5  xl)=23-5%  of  its  weight  of  lime- 
stone. With  55  %  of  limestone  passing  to  slag. 
thenlO  +1  +  (23-5  x0-55)=23-91bs.of  slag perlOO lbs. 
of  fuel.  23-9  x0-25  =  5-97  lbs.  of  carbon  to  melt  the 
slag.  86 — 5-97=80-03%  "Available  carbon." 
Each  1%  of  ash  affects  the  available  carbon  by 
0-5 %  and  each  0-1  %  of  sulphur  affects  it  by  0 -OS  %. 

Table  I. 
Beehive  cokes. 


Fixed 

Available 

No. 

Ash. 

Sulphur. 

Carbon. 

carbon. 

Hardness. 

% 

% 

% 

Of 
0 

1.  .. 

7-29 

0-89 

91-86 

87-38 

96-5 

2 

9-42 

0-98 

89-25 

83-59 

97-2 

3.   .. 

12-33 

115 

86-85 

79-54 

94-4 

4.    .. 

11-89 

0-88 

87-45 

80-43 

96-4 

7-88 

0-97 

91-52 

86-67 

96-3 

6.    .. 

13-24 

0-84 

8606 

78-50 

94-2 

7.    .. 

9-96 

II. si 

89-55 

83-53 

97-5 

8.    .. 

9-78 

1   113 

89-19 

83-30 

97-0 

9.   .. 

9-33 

0-96 

89-89 

84-29 

97-3 

10.   .. 

8-14 

0-81 

91-00 

86-14 

95-3 

11.   .. 

8-50 

0-74 

90-79 

85-79 

96-9 

12.   .. 

8-79 

111 

90-43 

8500 

93-7 

13.   .. 

8-57 

104 

90-70 

85-44 

95-8 

14.   .. 

718 

0S6 

9217 

87-77 

96-4 

15.  .. 

10  05 

111 

87-92 

81-83 

95-9 

16.   .. 

5-67 

0-90 

92-56 

88-91 

95-7 

17.    .. 

11-23 

1-23 

sr,  :;l 

79-52 

95-5 

18.   .. 

7-77 

115 

90-20 

85-28 

94-0 

Table  II. 
By-product  cokes. 


Fixed 

Available 

No. 

Ash. 

Sulphur. 

carbjn. 

carbon. 

Hardness. 

% 

% 

% 

% 

19.   .. 

8-21 

1-01 

90-00 

84-95 

96-5 

20.  .. 

7-90 

1-55 

89-80 

84-50 

96-4 

21.   .. 

10-30 

1-60 

87-47 

80-90 

96-4 

22.   .. 

10-20 

104 

88-23 

82-12 

95-5 

23.   .. 

7-50 

MS 

90-69 

85-89 

96-2 

24.   .. 

8-50 

1-35 

89-52 

84  07 

960 

25.   .. 

8-55 

1-18 

89-51 

84-16 

96-4 

26.   .. 

7-39 

(i  .|..i 

90-72 

8612 

91-7 

27.   .. 

7-29 

1-00 

91-90 

87-34 

93-6 

28.  .. 

9-80 

0-91 

88-55 

S2-74 

93-4 

29.   .. 

7-87 

0-80 

91-66 

86-94 

97-5 

30.   .. 

8-85 

0-78 

90-38 

85-17 

96-4 

All  the  analyses  have  been  given  on  the  dried 
coke  in  order  to  make  them  more  comparable. 
The  influence  of  appreciable  variation  in  the 
amount  of  moisture  contained  in  the  coke  can 
'easily  be  understood. 

Cokes  Nos.  20  to  28  inclusive  were  made  from 


differing  classes  of  coal  in  the  same  set  of  ovens, 
and  as  nearly  as  possible  under  similar  conditions, 
each  extending  over  one  week,  and  afford  a  striking 
example  of  the  need  for  studying  the  correct 
temperature  and  period  of  coking  for  each  class  of 
coal. 

Cokes  below  94  hardness  caused  serious  trouble 
in  working  and  resulted  in  the  furnaces  scaffolding 
or  hanging  and  getting  decidedly  cold.  Cokes 
below  85%  available  carbon  when  in  use  have 
caused  irregularities  if  burdened  at  the  same  rate 
as  others,  evidently  from  shortage  of  sufficient 
heat-producing  carbon.  The  best  all-iound  cokes 
are  Nos.  16  and  29. 

These  tables  emphasise  the  desirability  of  using 
one  class  of  coke  exclusively  upon  one  furnace  if 
sufficient  supplies  are  available.  Where  such  a 
procedure  has  been  adopted  more  uniform  results 
in  the  working  of  the  furnace  and  the  quality  of  the 
iron  have  been  observed.  For  example,  the 
difference  in  the  quantity  of  available  carbon 
between  cokes  16  and  17  is  equivalent  to  2  cwt. 
per  ton  of  iron.  Consider  a  furnace  working 
regularly  and  satisfactorily  on  coke  No.  16.  changed 
to  No.  17  without  any  account  being  taken  of  its 
inferiority,  the  result  would  be  equivalent  to  taking 
off  the  burden  2  cwt.  of  coke  per  ton  of  iron  made, 
a  change  no  one  controlling  furnaces  would  know- 
ingly make  ;  yet  such  is  the  practice  at  many 
blast-furnace  plants  of  mixing  in  the  same  bunker 
small  parcels  of  coke  from  different  ovens  and 
different  coals,  that  some  such  violent  change  as 
instanced  above  will  take  place. 

The  bad  effect  of  soft  coke  is  cumulative  and 
proportionate  to  its  softness,  owing  to  its  liability 
to  crumble  during  handling  between  the  ovens 
and  the  furnace  bell,  resulting  in  a  large  quantity 
of  breeze  and  small  coke  being  charged  into  the 
furnace,  and  also  owing  to  the  crushing  of  the 
coke  in  the  furnace.  Both  these  causes  result  in 
less  available  carbon  reaching  the  tuyeres  than 
would  be  the  case  with  harder  material. 

Sulphur.  The  function  and  behaviour  of  sulphur 
in  the  furnace  have  been  exhaustively  investigated 
by  Wiist  and  Wolff  in  1905  ;  their  conclusions  may 
here  be  given  : — "  Contrary  to  the  generally  held 
opinion,  the  sulphur  in  the  coke  does  not  raach 
the  level  of  the  tuyeres  of  the  blast  furnace  without 
undergoing  alteration,  but  a  great  portion  of  it  is 
previously  volatilised  by  the  ascending  gases,  and 
is  then  largely  absorbed  from  the  gases  by  the 
descending  charge,  and  in  this  condition  arrives 
in  front  of  the  tuyeres.  Up  to  800°  C.  the  sulphur 
is  principally  absorbed  from  the  sulphur-ladengases 
by  the  oxides  of  iron,  while  from  800°  upwards 
the  position  is  reversed  and  the  lime  becomes  the 
chief  absorbent  of  the  sulphur." 

Determination  of  moisture.  The  moisture  in  coke 
is  all  superficial  and  is  in  no  way  combined  with 
the  coke  substance,  hence  coke  cannot  be  crushed 
without  losing  moisture.  It  is  a  mistake  to  crush 
a  sample  as  finely  as  is  usual  for  coal  or  other 
minerals  ;  anything  up  to  1-in.  cubes  should  be 
taken,  and  say  1000  or  2000  grms.  weighed  out, 
and  dried  at  any  temperature  between  100°  and 
200°  C.  Samples  for  moisture  determinations 
should  be  dried  as  quickly  as  possible  after  taking. 
and  should  be  kept  in  an  air-tight  container  if 
necessary  to  convey  them  any  distance. 

Discussion. 

Dr.  J.  E.  Stead  wrote  that  in  his  experience 
the  densest  and  hardest  retort  carbon  had  to  be 
used  in  order  to  produce  the  highest  temperature 
in  their  small  furnace  for  determining  the  melting 
point  of  firebricks,  etc.  With  cold  blast  they 
attained  to  a  maximum  temperature  of  1750"  C.r 
whereas  ordinary  coke  of  the  porous  variety 
would  not  give  anything  like  that  temperature, 
and  charcoal,  which  was  still  more  porous,  gave  a 
still  lower  result.,  so  there  seemed  to  be  some  doubt 
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whether  hard,  porous  coke  was  best  for  giving  the 
t   hearth  temperal  ures. 
Mr.  (>.  Weymah  Baid  thai   ii   was  a  mattei   of 

fi,  ,i   difficult}   to  gel   uniform  coal  From  the  pit. 
ii  one  case  he  had  te  ted  eai  h  «  at  gon  o(  a  i  ram 

of   15  cars  of  coal  froa te  colliery  ;  great   care 

had  be<  a  taken  in  t  he  sampling.  The  ash  in 
individual  waggons  varied  from  3%  up  to  24%, 
and  the  average  of  the  whole  train-load  was  about 

Mr.  E.  I-'.  Knott  referred  to  the  question  of 
phosphorus,  which  was  a  matter  of  considerable 
importance  to  coke  makers  at  the  present  time 
when  low-phosphorus  coke  commanded  an  en- 
ham  ed  price. 

Mr.  a.  Shobt  remarked  that  cuke  suffered  a 
great  deal  in  transport.  Users  ought  to  see  that  it 
was  carefullj  handled  and  not  allowed  to  get 
crushed  more  than  could  be  helped.  He  sug- 
gested that  coke  makers  ought  to  establish  a  joint 
targe-scale  experimental  ]>lanl  where  various  coals 
could  be  coked  in  different  ovens  and  under 
different  conditions  of  coking.  He  asked  what 
hardness  in  Mr.  Hewson's  determinations  would 
be  Bat  isfactorv. 

1 M-.  s.  ii.  Paterson,  referring  to  i>r.  Stead's 
statement,  suggested  that  the  temperature  attain- 
able was  probably  dependent  upon  the  depth  to 
which  surface  combustion  took  place  beneath  the 
face  of  the  in,].  Were  this  determined,  it  might 
explain  the  differing  calorific  intensities  of  various 
forms  of  carbon. 

Mr.  C.  11.  RiDSDALE  said  iH.it  the  densest  coke 
that  could  be  produced  was  porous  enough  for  blast 
furnace  purposes.  A  big  coke,  like  beehive  coke, 
helped  to  keep  the  furnace  very  open,  as  now. 
more  than  ever,  the  tendency  was  to  get  small  ores. 

With  small  ores  and  small  coke,  it   was  not  possible 

to  drive  the  furnaces,  18  cwt.  of  large  coke 
u,,uid  give  better  working  and  just  as  much 
effective  heat  as  a  ton  containing  2  cwt.  of 
dead  small,  in  a  particular  furnace  working 
(basic),  where  a  large  proportion  of  the  material 
•;;•  reduced  by  solid  carbon  on  the  hearth,  the 
coke  consumption  being  27  cwt.  per  ton  of  pig,  an 
efficiency  of  only  2300  heat  units  per  unit  of  coke 
was  obtained.  The  loss  of  1153  heat  units. 
equivalent  to  ^cwt.  of  coke,  was  sufficient  to  reduce 
the  quality  of  pis  from  open  grey  mottled  to 
ordinary  \\hit< — the  former  a  perfectly  good  iron 
for  st  eel-making,  the  latter  unsuitable.  That 
same  ]  >«  t .  difference  in  coke  equivalent  was  equal 
duct  ion  in  quantity  of  iron  produced  of  0-8 
cwt.  in  pig.  the  iron  passing  into  the  slag  instead 
of  being  reduced  and  passing  into  the  pig,  and 
raising  the  slag  for  a  quarter  "I  an  hour  (the  time 
it  took  to  make  a  ton  of  pig)  to  a  2-44%  iron 
content.  The  same  effect  could  be  produced  by  a 
variety  of  causes,  such  as  leakage  of  wafer  at  the 

tuyeres,  drop  in  temperature  of  blast,  badly 
d  stone  reaching  tuyeres,  etc..  and.  amongst 
others,  a  drop  in  quality  of  coke  used,  due  to  more 
ash.  and  hence  less  carbon.  In  1900  he  had  made 
some  careful  balance-sheet-,  of  heat  received  and 
consumed  ii>  blast  furnaces  with  coke  consump- 
tions varying  from  21  to  :;i  cwt.  The  data  so 
obtained   had   constantly   proved   I"    I'c  reliable  in 

practice.  They  showed  clearlj  that,  however 
high  the  coke  consumption,  of  the  whole  coke 
charged  most  of  the  beat  yielded  went  in  doing 
what  might  be  termed  "  dead  work" — work  the 
effect  of  which  was  not  apparent  (effecting  the 
necessary  chemical  changes,  heating  the  escaping 
gases,  etc.).  and  that,  it  was  Only  the  small  balance 
Over  what  was  necessary  for  those  purposes 
namely,  a  very  small  excess  "f  heat  which,  once 
the  ■■  dead  "  requirements  were  satisfied  produced 
Eects  noticed  on  made  of  iron.     The  effects 

of  -mall  variations  of  heat  available  were  thus 
accentuated  when  they  occurred  in  the  hearth. 
Thus,   iii   tin'  case  of  a  furnace  using  27   cwt.   of 


coke,  the  heal  produced  by  21  cwt.  Was  used  up 
lor  purposes  other  than  the  fusion  of  slag  and  pig, 

.uel  oni>   that  from  0  cwt.  "as  used  in  the  hearth 

lor  that    fusion.       Looked  at  in  that  light,  one  got 

a  verj  diff  ivni  ,  ion  of  t  he  effect  of  j  cv  I 
of  coke  or  ii-,  equivalent,  for  if  equalled  8f%  ol 
all  used  in  the  hearth.  That  explained  why  anj 
drop   in   quality,   either  chemical  or  mechanical, 

abstracting  so  large  a   proportion  of  the  heat    from 

the  hearth,  told  so  heavirj    on  the  product.      \- 

to  the  size  of  the  coke,  the  breaking  from  large 
to    small    pieces    was    not    so    important    as    the 

crushing  to  line  dust,  which  blew  out  into  the 
thus    ami    gave    trouble    in    the    dust -ral  chors   and 

i  he  Sue-dust . 

Dr.  .1.  T.  Dunn  said  a  question  .nose  as  to  what 

was  meant,  by  '■hardness."  lie  thought  it  wa* 
more  a  question  of  what  had  been  termed  "fri- 
ability." lie  had  always  understood  thai  the 
requirement    in   coke    was    that    if   should    not.    in 

passing  down  the  blast,  furnace  and  rubbing  about 
the  walls,  etc..  produce  line  coke,  but,  that  it 
should  simply  break  up  into  smaller  pieces — thai, 
in  fait,  tin-  ultimate  portions  of  the  coke  should 
In-  hard,  and  that  it  was  not,  quite  so  important 
that,  the   block  as  a  whole  should  be  hard. 

.Mr.  RiDSDALE  remarked  that  it  was  not  that  tie- 
coke  would  not  resist  the  static  pressure.  What, 
was  wanted  was  resistance  to  breaking  up  and 
crushing  when  coke  was  dropped  first  into  the 
trucks,  then  into  the  bunker,  and  finally  into  the 
furnace,  and  then  had  several  tons  of  heavy  ore 
dropped  on  top  of  it. 

Mr.  IlEWSON,  in  reply,  said  that  he  intended 
making  modifications  in  his  method  of  testing 
hardness  of  coke  and  hoped  by  this  to  get  a  sharper 
line  of  division  between  L'ood  ami  bad  coke.  At 
present  he  considered  coke  satisfactory  if  the 
hardness  number  was  above  94.  Gas  coke  would 
only  give  a  hardness  number  of  90 — 92. 

The  CHAIRMAN  said  that  washing  coal  prior  to 
coking  would  no  doubt  improve  the  chemical  com- 
position, but  he  rather  thought  that  it  had  not  a 
beneficial  effect  upon  the  physical  properties  of 
the   coke. 


Nottingham  Section. 


Meeting   held   at    Nottingham   on   IVednesday, 
January  23rd,   1918. 


DR.    R.    M.    CAVEN    IN    THE    CHAIR. 


SOLUBLE    GLASS. 

BY    R.    II.    CAVEN,    D.SC.    (LOND.),    F.I.C. 

Sodium  metasilicate  is  readily  soluble  in  water, 
from  which  if  separates  in  hydrafed  crystals  having 
the  composition  Xa;Si(  (...iilLO.  Such  a  silicate 
however,  is  of  little  if  any  commercial  interest,. 
the  kinds  of  soda-glass  in  use  for  various  purposes 
having  a  ratio  of  silica  to  soda  by  weight  of  at 
least  2  to  1.  and  frequently  3  to  1.  or  even  more. 
In  the  former  case  the  product  is  known  technically 
as  ■•  alkaline  silicate,"  in  the  latter  as  "  neutral 
.-ilicate." 

These  silicates  are  not  chemical  compounds. 
since  they  may  contain  silica  and  soda  in  varying 
proportions.  They  probably  consist  of  solid, 
anhydrous  solutions  of  the  monosilicate,  Na2SiOa, 
or  perhaps  the  disilicate,  Na2Si2O0,  in  excess  of 
silica. 

Glasses  so  rich  in  silica  are  not  readily  soluble 
in  water  :  indeed,  even  when  finely  pulverised 
they  dissolve  but  slowly  and  imperfectly  in  boiling 
water  ;  and  the  larger  the  proportion  of  silica 
the  less  is  the  solubility. 
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It  is  necessary  for  soda-glass  to  be  dissolved 
in  water,  i.e.,  to  become  in  reality  soluble  glass, 
before  it  can  be  technically  effective.  This  i : 
true  whether  it  is  to  be  employed  in  the  well- 
known  form  of  a  viscous  solution  or  in  a  solid 
state. 

Soluble  glass  solution  is  at  present  prepared  in 
either  of  two  ways.  In  the  first  way  finely  divided 
silica,  in  the  form  of  flint,  infusorial  earth,  quartz, 
etc.,  is  heated  with  caustic  soda  solution  under 
a  steam  pressure  of  three  or  four  atmospheres. 
At  the  elevated  temperature  thus  attained  by  the 
alkaline  liquid  the  silica  slowly  dissolves,  and  the 
dilute  solution  of  soluble  glass  which  results  is 
subsequently  evaporated  to  the  desired  con- 
sistency. 

In  the  second,  and  probably  more  usual  way, 
sodium  carbonate,  or  a  mixture  of  sodium  sul- 
phate and  coal,  is  fused  with  the  required  amount 
of  silica  in  a  furnace  at  a  temperature  of  about 
1100°  0.  The  result  is  a  hard,  transparent  glass, 
which  is  broken  mechanically,  or  else  cracked  by 
dropping  it  whflst  molten  into  water,  and  is 
subsequently  dissolved  in  water. 

How  this  dissolution  may  be  best  effected  has 
been  the  subject  of  much  investigation,  but  the 
method  which  has  survived  and  is  employed  at 
the  present  day  consists  in  heating  the  broken 
glass  with  water  under  a  steam  pressure  of  about 
.">  atmospheres.  The  glass  yields  to  this  treatment 
with  water  at  a  temperature  of  about  150°  C, 
just  as  silica  does  when  heated  similarly  with 
dilute  alkali  ;  but  the  resulting  solution  is  dilute, 
and  needs  to  be  evaporated  considerably  to  obtain 
a  solution  of  commercial  utility  ;  and,  moreover, 
it  cannot  easily  be  evaporated  to  dryness  because 
of  the  formation  of  a  skin  on  the  surface  of  the 
colloidal  liquid  as  it  becomes  concentrated  ;  and 
if  this  difficulty  is  overcome  intumescence  occurs 
later,  so  that  what  eventually  results  is  a  more  or 
less  solidified  froth. 

The  preparation  in  the  solid  form  of  a  soda-glass 
readily  soluble  in  water  is,  however,  very  desirable, 
not  only  to  save  the  difficulty  and  cost  of  carriage 
of  the  liquid  solution,  but  because  the  solid  itself 
would  have  verv  distinct  uses.  (See  Henkel,  Eng. 
Pat.  23,391,  1911,  this  J.,  1912,  489,  and  R.  P. 
Bacon,  this  J.,  1917,  36,  11.) 

Methods  of  preparing  such  a  solid,  soluble 
glass  from  the  almost  insoluble  glass  obtained  by 
high  temperature  fusion  have  now  been  discovered 
(Spensley,  Battersby,  and  Hohnes,  Eng.  Pats. 
11.959.1914;  108,576,  1917;  Caven,  Eng.  Pats. 
ion. 247,  1917;  108,372.  1917;  this  .1.,  1915, 
S34;  1917,  712,  1007),  and  it  is  the  purpose  of  this 
paper  to  explain  the  chemical  principles  underlying 
these  methods. 

Briefly,  the  processes  consist  in  grinding  the 
nearly  insoluble  glass  either  with  water  (Spensley, 
Battersby,  and  Holmes)  or  dry  (Caven),  and 
suitably  heating  the  product,  thoroughly  mixed 
with  a  small  amount  of  water,  until  a  vitreous  solid 
results,  which  dissolves  readily  and  almost  com- 
pletely even  in  cold  water. 

This  statement  of  procedure,  taken  in  con- 
junction with  the  fact  that  agitating  the  same 
powdered  glass  with  excess' of  hot  water  has  little 
effect  upon  it,  points  to  the  conclusion  that  the 
quantity  of  water  employed  influences  the  degree 
of  solution  which  takes  place,  and  that  in  a  sense 
opposite  to  what  is  usual.  Ordinarily  the  larger 
the  amount  of  solvent  employed  the  more  readily 
will  a  solid  be  dissolved  ;  in  the  solution  of  soda- 
glass,  however,  excess  of  water  hinders  solution, 
and  the  reduction  in  the  amount  employed  down 
to  a  certain  minimum  promotes  it. 

The  following  results  show  that  this  is  the  case. 
In  these  experiments  finely  ground  neutral  silicate 
was  employed  in  which  the  silica-soda  ratio  was 
2-91  :  1.  This  was  shaken  with  water  in  the  pro- 
portion of  1  of  silicate  to  1,  2,  3,  4,  and  5  of  water, 


for  6  hours  at  atmospheric  temperature.  The 
bottle  containing  the  1  :  4  mixture  was  broken, 
but  the  solutions  in  the  other  bottles  were  found 
to  be  of  the  following  relative  strengths,  much 
solid  remaining  undissolved  in  each  case  : — ■ 

Solid  contents  of  equal  volumes. 


Glass  : 
water. 

S102. 

Na20. 

Total. 

Si<VNapO 

by  weight. 

1:1..     '        0-0754 
1:2..            00346 
1:3..     i       0-0263 
1:5..            00140 

0  0321 
0-0159 
0-0107 
0  0066 

01075 
00505 
0  0370 
0  0206 

2-35 
2-18 
2-44 
213 

Si02'.Na20  in  original  glass  =  2-91. 

These  figures  plainly  show  that  the  concentration 
of  the  solution  formed  diminishes  as  the  proportion 
of  water  used  increases,  and  indeed  the  total 
amounts  of  solid  matter  in  solution  are  found  to 
vary  almost  exactly  in  the  inverse  ratio  of  the 
amounts  of  water  employed.  A  further  interesting 
point  is  brought  out  by  the  ratio  of  silica  to  soda 
in  solution.  This  is  considerably  less  than  in  the 
original  anhydrous  glass  ;  that  is  to  say,  the  glass 
has  not  dissolved  as  a  whole,  but  there  has  been  a 
preferential  solution  of  soda,  so  that  the  glass 
remaining  undissolved  is  relatively  poorer  in  soda 
than  the  original  glass. 

Similar  results  were  obtained  when  the  same 
powdered  neutral  silicate  was  agitated  with  water 
in  tubes  immersed  in  boiling  water,  in  tliis  case 
for  half  an  hour.  The  solutions  were  in  each  case 
filtered  and  diluted  when  cold  to  100  c.c.  Aliquot 
portions  taken  for  titration  and  evaporation  then 
yielded  the  following  results  : — 

Relative  strengths  of  equal  volumes. 


c.c.  water  rer 

2  grms.  powdered 

glass. 

Si02. 

Na20. 

Total. 

Si02/Na20 
by  weight. 

10 

14 

18 

22 

26 

0-0782 
ii  ii;,:;:, 
0  0423 
0-0340 
00269 

0  0288 
0-0208 
00164 
00136 
00115 

0  1070 

n-iiTi:; 
0  0587 
0-0476 
0  0384 

2-72 

2-57 
2-59 
2-52 
2-33 

Si02  Na20  in  original  glass=2-91. 

The  same  diminution  in  solubility  on  dilution 
is  observable  here  as  in  the  experiments  with 
water  at  atmospheric  temperature  ;  and  the 
silica-soda  ratio  is  also  less  than  in  the  original 
glass,  although  a  little  higher,  especially  with  the 
smaller  amounts  of  water,  than  with  the, cold 
water. 

In  order  to  make  a  comparison  between  the 
solubility  of  the  soda-glass  and  that  of  an  ordinary 
sparingly  soluble  salt,  quantities  of  purified 
calcium  sulphate,  weighing  2  grms.  each.  Wire 
shaken  in  the  same  way  with  amounts  of  hot 
water  equal  to  those  employed  in  the  preceding 
experiment. 

Five  c.c.  portions  of  each  of  the  filtered  solutions 
were  then  evaporated  and  ignited,  and  the  follow- 
ing weights  of  anhvdrous  calcium  sulphate 
obtained  in  the  five  cases  :  00112,  00113,  00100, 
0-0104, 0-0108grm.  Thus  the  solutions  formed  were 
of  the  same  strength,  irrespective  of  the  quantity 
of  water  used,  and  the  above  amounts  of  calcium 
sulphate  correspond  to  saturated  solutions  of  the 
salt. 

That  the  behaviour  of  soda-glass  towards  water 
is  in  marked  contrast  to  that  of  a  sparingly  soluble 
salt  which  dissolves  without  chemical  change,  is 
strikingly  manifest  when  the  above  results  are 
shown  in  the  form  of  curves  (see  fig.)  Thus  while 
the  solubihty  of  calcium  sulphate,  which  is  inde- 
pendent of  the  quantity  of  water  used,  is  shown 
by  a  horizontal  straight  line,  that  of  soda-glass  is 
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represented  by  a  curve  which  descends  with 
Increasing  amounts  61  water.  Bo  it  is  clear  why 
i  lie  glass  cannot  be  dissolved  in  much  water. 
Ami  further,  the  Boda-curve  is  less  steep  than  tin 
silica-curve,  owing  to  the  preferential  solution 
.. f  tli.'  soda. 

From    tins.'   results    two   conclusions   may    be 

drawn:      first    thai    if   the   glass   i-   to    In-   dissolved 


Proportion  of  water. 

effectively  in  water  the  minimum  amount,  of 
water  must  tie  employed  ;  and  second  that  if  it  is 
possible  for  the  glass  to  dissolve  as  a  whole, 
without  preferential  solution  of  soda,  this,  too, 
will  take  place  with  the  minimum  amount  of 
wat  er. 

A  modification  of  the  above  experiments  bears 
out  these  conclusions.  If  instead  of  being  agi- 
tated with  hot  water,  the  finely  divided  glass  is 
allowed  to  lie  in  a  layer  at  the  bottom  of  the 
containing  vessel  beneath  the  water,  its  particles 
gradually  cohere  to  form  a  vitreous  mass,  and  the 
supernatant  liquid  is  found  to  contain  silica 
and  soda  in  the  ratio  in  which  they  exist  in  the 
anhydrous  glass,  the  solution  having  been  gradu- 
ally formed  by  diffusion  from  the  vitreous  product 
below  it  ;  and  after  sufficient  time  has  elapsed 
the  latter  is  found  to  be  completely  soluble  in 
water  in  all  proportions. 

The  supernatant  water  may  be  omitted  ;  that. 
is  to  say  the  powdered  glass  may  lie  mixed  with 
not  more  than  enough  water  to  cause  it  to  vitrify 
when     heated     to     a     temperature     approaching 


loo  ('.  for  about  lour  hours.  The  product  is  then 
a  hard,  tough  glass  which  can  In-  reduced  to 
powder  and  dissolved  in  any  proportion  of  water. 

To  produce  this  result,  sufficient  water  must  be 

mixed  with  the  finely  powdered,  anhydrous  glass 
to  make  a  thick  paste  in  which  every  particle 
is  thoroughly  wetted.  From  2  to  3  parts  by 
weight  of  water  to  S  parts  of  the  glass  is  a  conven- 
ient proportion.  If  more  than  this  proportion 
of  water  is  used  and  the  mixture  is  agitated  during 

heating  tin-  resulting  hydrated  -.'lass  will  not  be 
perfectly  solid,  but  slightly  viscous  like  pitch; 
whilst  if  the  mixture  remains  quiescent  during 
heating  the  product  will  lie  in  two  layers,  the 
upper  of  which  will  be  a  viscous  fluid,  and  the 
lower  a  vitreous  solid.  Eventually,  by  the 
addition  of  more  water,  a  limit  will  be  reached 
beyond  which,  if  the  mixture  is  agitated,  some  of 
the  glass  will  not  become  hydrated  or  be  rendered 
soluble.  If  much  less  than  the  above  proportion 
of  water  is  used  the  glass  particles  will  not  be 
completely  vitrified,  but  instead  will  form  a 
caked  mass,  physically  resembling  sandstone,  in 
which  unchanged  particles  of  the  anhydrous 
glass  are  embedded  in  a  matrix  of  the  soluble, 
hydrated  glass.  Thus  Henkel  (Eng.  Pat.  9730, 
1898,   this   J.,    1898,  763)   mixed   water   with  the 

Eowdered  soda-glass  in  the  proportion  1  :  (5,  and 
eated  the  mixture  to  120°  (.'.  The  result  was  an 
opaque  mass  which  disintegrated  and  partially 
dissolved  in  water,  but  left  behind  much  of  the 
original   glass   unacted  upon. 

The  following  are  the  percentages  of  water, 
and  residue  after  stirring  with  much  hot  water, 
found  in  a  specimen  of  hydrated  neutral  soda- 
glass  obtained  by  the  above-described  process  (I.), 
together  with  the  percentages  of  the  same  com- 
ponents in  the  product,  obtained  from  the  same 
powdered  glass   by  the  Henkel  process    (II.). 


I. 

II. 

Wnter.  % 

23*2 
0-9 

16-2 

24  11 

The  reason  for  the  above  difference  lies  chiefly  in 
the  deficiency  of  water  used  in  the  second  case, 
though  partly  also  in  the  high  temperature  em- 
ployed in  the  early  stages  of  heating.  The 
amount  of  water  used  should  be  sufficient  to  leave 
not  less  than  20  %  in  the  finished  product,  and  the 
initial  temperature  should  be  about  70°  C.  Very 
little  water  then  evaporates  though  the  final 
temperature  should  rise  to  100°  C. 

The  conditions  for  the  production  of  a  hard, 
vitreous,  soluble,  hydrated  soda-glass  are  thus 
the  following  : 

(i.)  The  anhydrous  glass  must  be  pulverised 
sufficiently  ;  it  should  pass  through  a  sieve  with 
50  meshes  to  the  linear  inch  in  the  case  of  the 
neutral  glass,  though  a  sieve  of  20  meshes  suffices 
for  the  alkaline  glass.  The  powder  should  not 
be  exposed  to  the  air  unduly,  since  it  readily 
absorbs  water  and  carbon  dioxide.  This  is 
especially  the  case  with  the  alkaline  silicate. 

[Some  of  the  pulverised  neutral  silicate  which 
had  been  kept  in  a  screw-top  bottle  for  about  twelve 
months  was  found  to  contain  18%  of  water  and 
4%  of  carbon  dioxide.  It  did  not  yield  a  good 
hydrated    product.] 

(ii.)  Sufficient,  but  nob  too  much  water  must  bo 
mixed  with  the  pulverised  glass  ;  the  weight  of 
water  should  be  between  25  and  38%  of  the 
weight  of  glass. 

(iii.)  The  mixture,  which  may  be  placed  in  a  flat 
cake  tin,  coated  inside  with  lime,  and  loosely 
covered,  should  be  heated  sufficiently,  but  not 
too  strongly.  The  initial  temperature  should  be 
about  70"  C.  and  the  final  temperature,  after 
about  four  hours'  heating,  should  not  exceed  100°  C. 
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[Since  no  temperature  above  100°  C  is  required. 
then-  is  no  need  of  superheated  steam,  or  heating 
under   pressure.] 

The  product  may  I"-  ground,  and  is  practically 
permanent  in  the  air.  A  coarsely  ground  speci- 
men, which  had  been  kept  for  twelve  months  in  a 
Loosely  corked  bottle,  contained  22-3°0  of  water, 
and  left  5-5%  of  insoluble  matter  when  stirred 
with  hot  water.  Some  of  it  was  kept  over  sul- 
phuric acid  in  a  desiccator  for  seven  days.  The 
loss  of  weight  in  this  time  was  4-2%,  and  the 
insoluble  residue  had  risen  to  6'8°0. 

Theory  of  the  process. 

The  pulverised  glass  which  has  passed  through 
a  suitable  sieve  will  contain  particles  of  varying 
size,  and  the  finer  of  these  will  dissolve  first  when 
the  powder  is  heated  with  water.  As  the  solu- 
tion produced  increases  in  concentration  the 
temperature  may  be  gradually  raised  without 
risk  of  aqueous  evaporation,  and  so  the  coarser 
particles  are  gradually  acted  upon  until  the  whole 
of  the  glass  has  been  dissolved. 

The  resulting  vitreous  solid  is  to  be  regarded 
not  simply  as  a  hydrated  form  of  soda-glass 
which  is  soluble  in  water,  whilst  the  anhydrous 
form  is  nearly  insoluble  ;  but  rather  as  a  solution 
of  the  glass  which,  because  of  its  concentration,  is 
solid  rather  than  liquid,  and  which  is  diluted 
rather  than  dissolved  by  being  mixed  with  water, 
so  as  to  produce  a  liquid  instead  of  a  solid  solution. 
The  hydrated  glass  is  eminently  colloidal  ;  like  glue 
itself, "it  does  not  form  a  saturated  solution  with 
water,  there  being  no  limit  to  its  solubility. 

When,  as  an  alternative,  the  anhydrous  glass 
is  ground  in  the  presence  of  water,  the  process  of 
solution  commences  during  the  grinding,  because 
the  finest  particles  thus  produced  dissolve  in  the 
water  even  when  cold,  or  but  slightly  heated  by 
the  absorption  of  the  heat  of  friction.  The 
process  of  solution  is  then  completed  by  subse- 
quent heating. 

The  preferential  solution  of  soda  which  is  de- 
monstrated by  the  figures  given  above  shows  that 
the  action  of  water  on  the  soda-glass  is  one  of 
hydrolysis.  The  sodium  hydroxide  thus  pro- 
duced in  solution  then  dissolves  some  of  the 
silica,  and  the  resulting  sodium  silicate  is  in  turn 
hydrolysed  with  the  liberation  in  solution  of 
hydrated.  colloidal  silicic  acid,  together  with 
sodium  hydroxide.  The  free  alkali  then  dissolves 
more  silica,  and  so  on.  until  the  whole  of  the  glass 
has  been  changed  from  an  anhydrous  solution 
of  silica  and  soda  into  an  aqueous  solution  of 
colloidal  silicic  acid  and  sodium  hydroxide.  That 
an  indeterminate  amount  of  silicate  of  soda,  in 
which  silica  and  soda  are  chemically  combined, 
exists  both  in  the  anhydrous  and  aqueous  solutions 
does  not  affect  the  general  theory  of  the  process. 

It  will  be  plain  from  these  considerations  win- 
as  little  water  as  possible  should  be  present. 
Much  water  so  dilutes  the  hydrolytie  sodium 
hydroxide  as  to  retard  or  inhibit  its  solvent  action 
on  the  silica,  so  that  the  glass  does  not  dissolve 
to  any  extent. 

The"  theory  of  the  process  of  solution  may  be 
formulated    thus  : 

Let  Na20,xSiO.,  be  ths  composition  of  the 
anhydrous  soda-glass  and  SiO:,nH20  that  of  the 
soluble,  hydrated  silica  or  colloidal  silicic  acid  ; 
and  let  it  be  supposed  that  the  silica  cannot  be 
hydrated  directly  by  the  water,  so  that  Si02,nH20 
must  necessarily  be  a  product  of  the  hydrolysis  of 
a  sodium  silicate.  Then  the  following  reactions 
occur  : 

NaoO,xSiO»  +  (n  +  l)H20  =  2XaOH  +  Si02,nH;0  +  (x— l)Si02 
2NaOH  +  (x—  l)SiOo  =  Na20,(x— l)S>o2  +  H20 
Na„0,(x— l)SiO»  +  (n  +  l)H-0  =  2NaOH  +  SiO,,nH..O  +  (x— 2)SiO- 
2\aOH;  <x— 2)Si02  =  Na20,(x— 2)Si02  +  H20 
JJa20,(x— 2)Si02  +  (n  +  1)H20  =  2XaOH  +  Si02,nH20  +  (x— 3)Si02 ; 
etc. 


The  process  is  repeated  x  times  till  the  last- 
term  is  eliminated,  and  solution  is  complete. 

By  adding,  the  following  equation  is  obtained 
to  represent  the  final  result  : 
Na.O.xSiO   +x(u  +  ljH20  =  2NaOH  +  x(Si'02,nHtO)  +  (x—  1)H»0' 

J L  1 L 

Insoluble.  Soluble. 

The  colour  of  anhydrous  and 
li yd ruled  soda-glass. 

Anhydrous,  fused  sodium  silicate,  whether 
neutral  or  alkaline,  is  transparent  and  generally 
pale  green  :  occasionally  it  is  the  colour  of  am- 
ber— especially  in  the  case  of  the  alkaline  silicate — 
but  this  colour  appears  to  be  due  to  extraneous 
impurity — probably  ferric  oxide — dissolved  by 
the  glass  whilst  molten.  The  green  colour,  like 
that  of  common  bottle  glass,  is  due  to  iron  oxide 
in  the  sand  and  other  material  employed  in  the. 
manufacture  of  glass,  the  compound  formed  in 
solution  being  ferrous  silicate.  The  amount  of 
iron  present  may  be  judged  roughly  by  the  depth 
of  the  green  colour  ;  it  is  commonly  about  0-1%. 
When  this  glass  is  ground  with  water,  or  mixed 
with  water  after  being  finely  ground  in  the  dry 
state,  the  cream  formed  is  at  first  white,  hut- 
on  standing  gradually  becomes  greyish-violet. 
When  the  powdered  glass  has  been  heated  with 
water  so  as  to  convert  it  into  the  soluble  form,  the 
colour  of  the  finished  vitreous  product  is  found  to 
be  dark  grey  or  brown.  Lndeed  the  colour  and 
appearance  of  the  hydrated  glass  closely  resemble 
those  of  agate  or  flint. 

The  cause  of  this  remarkable  colour-develop- 
ment may  be  briefly  dealt  with.  The  colour  is 
attributable  to  the  iron  present  ;  indeed,  apart 
from  extraneous  dirt,  which  has  been  carefully 
excluded,  there  appears  to  be  no  other  cause  for 
the  colour.  But  the  question  arises  why  so  deep- 
a  colour  should  appear.  If  the  iron  were  com- 
pletely oxidised  from  the  ferrous  to  the  ferric 
state  during  the  hydration  process,  the  delicate 
green  would  be  exchanged  for  a  yellow  colour. 
If,  however,  the  ferrous  iron  were  oxidised  to 
hydrated  ferroso-ferric  oxide,  a  deep  colour 
would  be  produced.  Atmospheric  oxidation  of 
ferrous  hydroxide,  precipitated  from  a  ferrous 
solution  by  alkali,  is  very  familiar.  The  precipi- 
tate, which  is  first  white,  passes  through  a  green- 
ish-black stage  before  it  becomes  rust -coloured. 
Precipitated  ferrous  phosphate  shows  an  analogous 
phenomenon.  In  fact,  depth  of  colour  is  associated 
with  the  presence  of  both  ferrous  and  ferric  iron  in 
the  same  molecule,  as  for  example  also  in  ferric 
ferriM  vanide  or  ferrous  ferricyanide  (vide  Hofmann 
and  Resenscheck.  Annalen,  1905,  342,  364). 

That  the  partial  oxidation  of  ferrous  to  ferroso- 
ferric  hydroxide  accounts  for  the  deep  colour 
developed  in  hydrated  soda-glass  appears  very 
likely  from  the  fact  that  when  a  concentrated 
aqueous  solution  of  the  glass  is  made,  the  some- 
what turbid  liquid,  containing  a  small  amount  of 
insoluble  matter  in  suspension,  is  grey,  contains 
both  ferrous  and  ferric  iron,  and  is  bleached  by 
heating  and. drawing  air  through  it,  whereby  the 
iron  is  oxidised  to  the  ferric  state. 

Incidentally,  since  flint  and  agate  so  closely 
resemble  this  glass  in  colour  and  appearance,  it  may 
further  be  suggested  that  these  minerals  owe  their 
colour  to  the  same  cause. 

Since  the  colour  of  hydrated  soda-glass  is  due 
to  the  presence  of  iron,  it  might  be  prevented  b\' 
the  use  of  iron-free  materials  in  the  manufacture 
of  the  glass. 

It  is  probably  not  practicable,  however,  to 
secure  materials  quite  free  from  iron,  or  entirely 
to  exclude  it  during  manufacture,  and  glass  with 
only  a  very  pale  green  tint  still  develops  con- 
siderable  colour  during  hydration. 

Some  alkaline  silicate  was  made  from  a  sample 
of   Fontainebleau   sand,   such   as  is  used  in  glass^ 
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maniil'ac  t  in .-.    and    which    contained    Otdj     hi 

of  iron,  together  with  some  commercial  sodium 
carbonate,  containing  a  trace  of  iron.  The  green 
tint  uf  the  resulting  glass  waa  very,  pale,  but  the 
hydrated  glasa  prepared  from  it  waa  decidedly 
grey.  Mor  overi(  isobviousbj  useless  to  counteract 
the  green  tin!  by  manganese  oxide,  since  this 
would  only  aggraval  e  i  be  colour  on  h>  d  ration. 

Fortunately,  however,  the  dark  coloui  of  the 
bydrated  glass  is  not  detrimental  when  the  latter 
i-  in  in  employed  (or  making  solutions  of  soluble 
^.  since  the  liquor  may  be  bleached  t >> 
oxidation,  and  then  all  the  iron  is  Found  in  the 
small  sediment  that  remains  after  settling,  from 

which   a    clear   and    pract  ically    colourless   Sjlution 

<-an  be  withdraw  a. 

DlSlTSSIOX. 

Mr.   W.   A.    l!n  iiakdsiin   considered   that  Dr. 
•Oaven's  work  threw  light  upon  the  problems  of 

Hint  in  at.  least  two  points.      In  the  first   plan-  his 

contention  that  the  colour  was  due  to  Eerroeo- 
ferrio  oxide  waa  in  agi men!  with  such  evidence 

as  was  available.  Most  authorities'  [e.g.,  James 
i.Yikie  and  l'rof.  Sollas)  stated  that  the  flint 
colour  was  due  to  the  presence  of  carbonaceous 
matter.  If  any  carbon  were  present  in  the  flint 
only  a  minute  quantity  had  ever  been  proved, 
and    this    was.    judging    from    the   amount    present 

in  other  rocks  coloured  black  by  carbon,  quite 
incompetent  to  produce  the  intense  black  color- 
ation of  Hint.  On  the  other  hand  analyses  given 
by  Hardman  (Sci.  Trans.  Boy.  So.-.  Dublin,  1S78, 
p.  8">)  for  Irish  cherts  showed  lT5°o  Fe03 
and  0-15%  PeO.  This  he  gathered  from  Dr. 
Oaven's  investigations  was  ample  for  the  purpose. 
Another  point  which  struck  him  as  interesting 
wa.-  the  hardening  of  the  artificial  glass  on  loss  of 
water.  This  might  have  some  parallel  in  the 
w  Catherine'  of  flint.       In  the  analysis  quoted  above 

|oss  on  ignition  was  1  ■!•>"„.  In  the  weathering 
of  Hints,  particularly  in  the  Thames  Valley  gravels, 
lie  had  noticed  the  following  points: — 

(a)  A  probable  loss  of  water  accompanied  by  a 
dual  leaching  out  of  the  iron  content.  The 
Bint  turned  to  paler  and  paler  shades  of  grey  and 
was  finally  completely  bleached.  It  also  became 
more  porous  as  shown  (1)  by  the  fact  that  it  was 
opaque,  not  transparent  or  translucent  as  the 
black  flint,  would  lead  one  to  expect.,  and  also  (2) 
by)  its  subsequent  absorption  of  red  hydrated 
ferric  oxide,  in  which  the  gravels  abound.  This 
absorption  gave  the  flint  a  secondary  brown  to 
red  staining. 

(B)  The  flint  became  harder  probably  owing 
to  the  loss  of  water  from  solid  solution.  This 
point  was  illustrated  by  the  use  of  fresh  chalk 
Hints  m  S.E.  England  for  building,  in  preference 
to  those  picked  from  the  surf  ace  of  the  land,  because 

these    latter    were    too   hard  to  dress    (J.  A.  Howe. 

"(oology  of  Building  stones."  p.  328). 

(c)  The  weath  -ring  action  often  etched  the 
surface,   giving   it,  a   pitted   appearance  showing 

that  a  portion  of  the  flint  was  less  resistant  to 
weathering  agent  8. 

Mr.  M.  I  nan ip  Richmond  asked  if  it  was  not 
possible  |o  prepare  sodium  silicate  Eree  from  iron 
by  the  use  of  precipitated  silica.  In  regard  to 
lir.  Oaven's  scheme  illustrating  the  mechanism  of 

gradual  solution,  he  wondered  if  b advantage 

would  not  accrue,  if  in  place  of  sodium  hydroxide 
and  hydrated  silica  the  existence  of  two  distincl 
sodium     BilicateS     were     postulated,     one     rich     iii 

soda,  the  other  poor,  relatively  to  silica.  In 
[act  he  wondered  whether  the  alkali  was  as 
•  ■from  the  silicic  acid  as  the  scheme  suggested. 
One  of  the  conventional  tests  made  use  of  in  the 
technical  examination  of  commercial  sodium 
silicates  was  a  determination  of  the  free  alkali 
that  remained  in  solution  after  precipitation  with 
barium  chloride.       Had  Dr.  Oaven  any  knowledge 


as  to  the  Composition  of  barium  silicate  produced 

under  such  conditions  (alkaline  precipitation)? 
When  determining  sulphate  In  water  analysis  be 
had  obtained  bigfi  results  bj  direct  precipitation 
with  barium  chloride,  because  the  sUica  in  solution 

had      been      precipitated      by      the      barium.      The 

composition  of  the  barium  silicates  need   not  of 

necessity    be   similar,    but   certainly   they  possessed 

inure  than  academic  interest. 

Mr.  J.  M.  Wn.kii  .  referring  to  Mr.  Bichmond's 
remarks,  expressed  a  preference  for  the  postulataon 

of  a  number  of  silicates  of  varying  contents  of 
sodium  and  silicic  acid.  In  such  concentrated 
solutions     hydrolytic     dissociation     could     not     be 

anything  tike  complete,  but,    of  course,   this  did 

not    in    any    degree    invalidate    the    value    of    l>r. 

Oaven's  schematic  treatment.  It  appeared  to 
him  that  the  composition  of  barium  silicate  would 

vary  with  the  conditions  of  precipitation  and  that. 
the  ratio  of  barium  oxide  to  silica  would  be 
affected  by  adsorption  and  the  presence  of  the 
ions  in  solution. 

Dr.  NAEF  said  that  it  was  possible  to  obtain 
silica  free  from  iron  by  dialysis  and  that  such  a 
product,  might  be  utilised  in  an  attempt  to  make 
a  sodium  silicate  free  from  iron. 

Mr.  t'Ai..\M  described  an  experiment  in 
which  coal  gas  had  been  burnt  in  a  glass  vessel  : 
during  the  combustion  of  the  gas  a  layer  of  iron 
oxide  had  been  precipitated  on  the  glass.  The 
presence  of  the  iron  oxide  was  attributed  to  the  de- 
composition of  iron  carbonyl  present.  He  also  re- 
ferred to  another  experiment  in  which  powdered 
window  glass  had  been  heated  with  a  small  quan- 
tify of  water  under  pressure,  the  resulting  product, 
having  been  a  solid  mass  of  glass.  The  suggestion 
was  put  forward  that  possibly  quartz  had  been 
formed  from  a  mineral  like  geodite  in  a  similar 
way. 

Mr.  LEWIS  stated  that  at  the  present  time, 
large  quantities  of  silicon  were  being  manufactured, 
by  the  electric  furnace  process  for  the  purpose  of 
generating  hydrogen  by  treatment  with  caustic 
soda,  and  suggested  this  method  as  a  possible 
means  of  obtaining  pure  sodium  silicate. 

Dr.  Hedley  said  that  he  had  made  soluble 
glass  on  a  large  scale  but  had  never  succeeded  in 
rivalling  the  pale  green  specimens  shown.  He 
remarked  on  the  very  minute  traces  of  impurities 
required  to  produce  coloration,  referring  to  the 
work  of  VeriU'uil.  who  had  shown  in  1011  that  the 
colour  of  sapphires  was  due  to  traces  of  titanium 
oxide — from  003  to  0-00%— and  who  had  made 
artificial  sapphires  containing  minute  amounts 
of  iron  and  titanic  oxides.  Again,  the  colour  in 
diamonds  was  due  to  even  more  minute  traces  of 
iron,  titanium,  and  manganese,  and  since  such 
deep  colorations  were  produced  by  mere  traces 
it  was  not  to  be  wondered  at  that  very  great 
difficulty  was  experienced  in  producing  a  colourless 
silicate,  even  when  using  pure  quartz  and  sodium 
carbonate.  In  connection  with  the  experiment 
described  by  Mr.  Calam  of  treating  window  glass 
with  water  at  a  high  temperature,  he  referred  to 
the  proposed  process  for  the  manufacture  of 
potassium  compounds,  which  was  based  upon  the 
fad  licit,  felspar  on  treatment  with  caustic  soda 
at  i27n°  -  :i"ii  was  changed  into  an  artificial  leucite 
(this  J.,  1017,  1234).  With  regard  to  obtaining 
sodium  silicate  as  a  by-product  in  the  produc- 
t  ion  of  hydrogen,  he  stated  that  the  cost  of  pre- 
paring one  cubic  metre  of  hydrogen  from  silicon 
and  caustic  soda  was  5:'.  pence,  from  ferro-silicon 
In  pence,  and  from  water  and  iron  1-5  pence. 
Thus  in  order  to  he  a  commercial  success  the 
silicate  resulting  from  the  reaction  would  have  to  pay 
for  tin-  difference  between  1-5  pence  and  53  pence  : 
so  that  as  to  whether  its  collection  would  "  pay  " 
seemed  highly  problematical. 

Dr.  OAVEN,  in  replying,  said  with  regard  to  Mr. 
Droop    Richmond's    remarks    that    the    difficulty 
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of  obtaining  a  colourless  sodium  silicate  would 
not  be  overcome  by  using  iron-free  silica,  since 
commercial  sodium  carbonate  contained  traces 
of  iron,  and  there  was  the  probability  of  iron 
contamination  from  the  crucibles  employed  for 
the  fusion.  He  had  prepared  some  alkaline 
silicate  from  colouiless  quartz  and  commercial 
sodium  carbonate  and  the  colour  of  the  product 
was  pale  green,  resembling  that  of  the  best  com- 
mercial specimens.  He  saw  no  objection  to  the 
suggested  alteiation  of  the  theory  of  the  process 
of  hydration,  since  the  essential  principle  was 
unaffected  thereby.  Whether  or  not  free  sodium 
hydroxide  was  produced  on  hydrolysis  might  be 
a  question  of  dilution  ;  certainly  it  was  formed 
in  the  presence  of  much  water.  Sodiurn  meta- 
silicate  appeared  to  be  hydrolysed  in  aqueous 
solution  according  to  the  following  scheme  : 

2  Na2Si03  +  H-0  ■$.  Na?Si.,05  +  2  NaOH 
(Kohlrausch,  Zeits.  phvsikal.  Chem.,1893,  12.  773; 
Kahlenberg  and  Lincoln,  J.  Phys.  Chern.,  1898,  2, 
77).  He  could  give  no  information  on  the  proper- 
ties of  barium  silicate.  In  reply  to  Dr.  Hedley, 
he  was  surprised  to  hear  of  fused  sodium  silicate 
which  was  almost  black.  Undoubtedly  the  pale 
green  glass  was  a  commercial  product. 
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MODERN   METHODS   OF  SULPHURIC   ACID 
MANUFACTURE. 

BY    G.    L.    MOSS. 

The  heavy  chemical  industry,  in  which  this 
country  has  held  her  own,  has  of  late  years  been 
inclined  to  rest  on  its  laurels,  and  it  needed  the 
stimulus  of  war  to  arouse  it  to  a  sense  of  its 
inefficiency. 

To  take  the  case  of  the  sulphuric  acid  manufac- 
turer, how  many  could  honestly  answer  "  yes  "  to 
all  the  following  questions  : — 

Are  you  getting  all  the  available  sulphur  out 
of  your  raw  material  ? 

Are  you  getting  the  greatest  possible  output 
of  acid  per  cub.  ft.  of  chamber  space  ? 

Is  your  nitre  consumption  at  an  irreducible 
minimum  ? 

Are  your  repairs  also  at  a  minimum  ? 
Can  your  plant  deal  with  any  class  of  ore 
on  the  market  without  prejudicing  your  output 
and  quality  of  product  ? 

Are  you  getting  the  greatest  possible  output 
per  unit  of  ground  space  ? 
It  is  gratifying  to  know  that  in  this  industry 
there  have  been  many  important  developments 
during  recent  years,  and  the  author  thinks  it  will 
be  of  general  interest  to  record  the  main  lines  on 
which  these  have  been  made. 

The  conventional  method  of  erecting  a  sulphuric 
acid  plant  was  to  make  the  structural  work  of  the 
towers  and  chambers  entirely  of  wood.  The 
chambers  were  supported  by  heavy  stanchions 
and  joists  to  which  the  lead  was  fastened  by 
straps  ;  the  tops  were  usually  left  exposed  to  the 
weather,  and  sometimes  the  sides  as  well.  As  a 
rule,  however,  the  sides  were  protected  by  a  sort 
of  matchboarding  with  gaps  in  the  joints  for  air 
circulation.  The  tops  of  the  towers  housing  the 
circulating  tanks  were  similarly  covered. 

The  towers  were  usually  square  in  cross-section 
and  the  Glover  was  often  packed  with  large  lumps 


of  lava  stone,  flints,  etc.,  the  Gay-Lussacs  with 
coke.  Now  for  towers  which  are  essentially 
scrubbers,  both  the  shape  and  the  packing  were 
wrong.  Owing  to  the  timber  employed  in  con- 
struction, however,  round  towers  were  not  a 
feasible  proposition,  but  dtiring  recent  times  more 
efficient  means  of  packing  were  employed.  Blocked 
or  partially  blocked  Glovers  were  common  owing 
to  accumulation  of  dust  and  they  could  not  be 
easily  washed  down.  "  Ratholes  "  frequently 
developed  in  the  coke  packing  of  the  Gay-Lussacs, 
resulting  in  the  gas  traversing  one  side  of  the 
tower  and  the  acid  running  down  the  other,  with 
consequent  loss  of  nitre.  Many  plants  in  this 
country  to-day  have  only  one  Gay-Lussac  tower. 
Lunge  states  that  he  has  proved  that  coke  in  Gay- 
Lussacs  has  a  reducing  effect  on  nitrous  gases. 
There  are  now  many  forms  of  patent  packings  on 
the  market  to-day,  but  in  the  author's  opinion, 
good  vitrified  chequer  brick  for  the  Glover  and 
rings  for  the  Gay-Lussacs  are  the  most  satisfactory. 

The  fifty-second  annual  report  of  the  Chief 
Alkali  Inspector  for  the  year  1915  (this  J.,  1915, 
1011)  states  that  of  338  Glover  towers  in  the 
United  Kingdom,  130  were  packed  with  flints, 
127  with  bricks,  28  with  bricks  and  flints,  23  with 
rings,  16  with  bricks  or  tiles  and  rings,  8  with  tiles, 
and  6  with  bricks  and  tiles  ;  and  of  440  Gay- 
Lussac  towers,  269  were  packed  with  coke,  58  with 
bricks.  43  with  glass,  25  with  rings,  17  with  tiles, 
10  with  bricks  and  tiles,  8  with  rings  and  coke, 
7  with  bricks  or  tiles  and  coke,  4  with  rings  and 
tiles,  3  with  Lunge-Rohrmann  tiles,  and  1  with 
balls. 

The  old  chambers  naturally  varied  in  size  with 
the  output  of  the  plant  and  they  frequently 
attained  a  length  of  some  120  ft.  The  height 
usually  ran  from  15 — 20  ft.,  and  the  cross-section 
was  approximately  square.  A  cubical  capacity  of 
anything  up  to  30  cub.  ft.  per  pound  of  sulphur 
burned  per  24  hours  was  allowed,  though  in  recent 
times  this  has  been  reduced  to  from  12  to  20  cub.  ft. 
Steam  was  used  as  a  rule  in  the  chambers,  being 
introduced  either  at  the  top  or  ends — if  the  latter, 
frequently  in  a  single  jet.  The  trunks  connecting 
the  towers  and  chambers  were  square  in  section 
and  braced  with  timber  in  a  similar  manner  to  the 
chambers.  All  this  timber  naturally  rendered  the 
plant  a  prey  to  fire,  and  several  plants  have  been 
completely  destroyed  by  this  means.  Apart  from 
this  danger  the  structure  was  very  flimsy  and 
prone  to  rot.  The  wood  under  the  influence  of 
acid  and  heat  would  perish,  and  unless  constantly 
renewed  when  this  happened,  was  liable  to  collapse 
under  wind  pressure.  This  is  no  uncommon 
occurrence,  a,nd  several  chambers  have  been 
literally  blown  down.  The  method  of  strapping 
the  lead  was  very  rigid  and  left  no  room  for  move- 
ment under  expansion  and  contraction.  Tearing 
of  the  straps  on  the  chamber  sides  resulted. 

On  the  older  types  of  plant  hand  burners  were 
usual,  burning  lump  ore.  With  this  type  of  burner 
the  sulphur  in  the  burnt  ore  is  usually  high, 
the  gas  of  uneven  composition,  and  labour  costs 
high.  There  is  not  much  trouble  with  dust  as  a 
rule.  On  the  introduction  of  mechanical  burners 
burning  fines,  sidphuric  acid  makers  began  to 
realise  what  dust  troubles  are.  The  mechanical 
burner  gives  much  greater  efficiency  in  abstracting 
the  available  sulphur  from  the  ore  and  a  constant 
gas  composition.  At  the  same  time  much  less 
labour  is  necessary  for  a  given  output.  The  great 
disadvantage  is  dust,  and  when  burning  some  of 
the  low-grade  Spanish  and  Portuguese  ores  the 
trouble  is  very  serious.  No  dust  chamber  ever 
buUt  can  extract  it  all.  It  is  in  such  an  extremely 
fine  state  of  division  that  it  defies  all  attempts  at 
settling  it  out  and  rapidly  turns  the  Glover  acid 
into  a  thick  porridge,  blocking  the  packing  at  the 
same  time.  This  impedes  the  denitration  of  the 
strong  nitrous  vitriol  and  increases  the  nitre  con- 
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sumption.  Tin-  usual  method  is  to  Hush  the  towei 
down  with  chamber  acid  trom  the  overhead  feed 
tank,  which  always  upsets  the  working  of  the 
chambers  for  0  t « >  8  hours,  with  further  loss  of 
nitre.  Efforts  to  overcome  these  troubles  by 
Increasing  the  size  of  the  dust  chambers,  intro- 
ducing filtering  materials,  i-ir..  have  not  been 
—ful.  T«M>  large  ilust  chambers  sometimes 
mean  insufficient  heal  for  the  Glover  tower.  The 
author  hopes  to  show  how  these  difficulties  have 
been  successfully  overcome,  whereby  practically 
water-white  Glover  arid,  absolutely  free  from  dust, 
has  been  produi  -  d. 

For  purposes  of  comparison  one  or  two  more 
features  of  the  older  plants  are  wort h\  of  mention. 
On  hand   burners,  only  one  fan  is  necessary  and 

this  is   situated   as   a    rule    between    tin-   two     Gay- 

Lussacs  (where  two  an-  employed).  This  was 
usually  steam  driven  ami  consequently  subject  to 
varying  speeds,  causing  unequal  gas  composition 
by  varying  the  draught.  Wry  oft  in  no  fan  at  all 
was  used,  tin-  outlet  being  connected  with  a,  stack. 
Wind  speed  and  direction  here  had  its  influence 
on  the  draught.  Even  with  suitable  chambers  it 
was  impossible  to  Ret  a  low-  chamber  space  owing 
to  tlic-  varying  conditions  imposed  by  the  appliances 
then  in  use.  The  essence  of  intensive  working  is 
constant  pas  composition  and  nitre  supply  in  the 
first  place. 

The  old  means  of  elevating  the  circulating  acid 
was  hy  intermittent  eggs—  egg-ended  castings 
holding  two  or  three  tons,  which  were  filled  and 
blown  up  by  operating  the  valves  by  hand. 

One  of  the  principal  features  of  the  plant  to  be 
described,  is  the  method  in  w  hi  h  dc-arscnication 
is  effected.  Before  describing  tin-  details  of  this 
system,  it  will  perhaps  he  of  interest  to  outline 
briefly  the  old  method  with  its  attendant  diffi- 
culties. 

The  most  generally  applied  pro,  ess  is  that  in 
which  hydrogen  sulphide  is  employed  ;  the  arsenic 
being  precipitated  as  arsenious  sulphide.  The  gas 
is  usually  generated  by  the  action  of  weak  sul- 
phuric acid  on  ferrous  sulphide.  The  gas  is  passed 
up  a  short  tower,  down  which  the  acid  is  fed, 
afterwards  running  to  the  filtering  apparatus, 
where  the  liberated  arsenious  sulphide  is  separated. 
The  acid  goes  to  the  concentrators  and  the  sulphide 
mud  is  periodically  dug  out  of  the  filters,  after 
being  washed  with  water.  Another  form  of 
apparatus  is  that  in  whi -h  the  contact  between 
the  gas  and  acid  is  effected  hy  a  rotating  splashing 
device.  Whatever  apparatus  is  used,  however, 
the  process  suffers  from  a  grave  disadvantage, 
viz..  that  effective  de-arsenication  and  nitration 
can  onlv  be  carried  out  at  an  inconvenient  dilution 
of  the 'acid,  between  100° — 1123  Tw.  (sp.  gr. 
1-50 — 1*56),  which  is  considerably  below  the 
strength  of  chamber  acid  made  at  most  English 
works.  At  higher  concentrations  the  acid  is 
decomposed  by  the  hydrogen  sulphide  according 
to  the  equation  : — 

3H8S+H2S04  =4H..O+4S. 

The  precipitated  sulphur  is  exceedingly  difficult 
to  filter  and  causes  trouble  in  the  subsequent  con- 
centration. Any  nitre  present  in  the  acid  con- 
sumes hydrogen  sulphide  and  thus  increases  the 
cost  of  the  process.  It  is  evident,  therefore,  that 
to  dilute  Glover  acid  of  140°  Tw.  (which  holds  the 
most  of  the  arsenic)  to  a  convenient  strength  for 
de-arsenication  is  a  troublesome  and  costly 
process,  lioth  as  regards  the  bulk  of  liquid  to 
handle  and  the  fuel  required  to  reconcentrate  it. 
As  a  rule  it  is  not  de-arsenicated  and  is  sold  with 
all  its  dust  and  arsenic.  If  it  is  de-arsenicated  at 
all  it  is  not  usually  diluted,  and  what  is  regarded 
as  the  lesser  evil,  i.e.,  precipitated  sulphur  and  high 
hydrogen  sulphide  consumption,  is  allowed  to 
take  its  chance.     If  the  arsenic  content  is  high  it 


has  tn  be  passed  more  than  once  through  the 
apparatus. 

The  plant  to  be  described  is  designed  and 
erected  by  Missis.  Simon-Carves.  Ltd..  ot  Man- 
chester. Even  at  inst,  glance,  there  is  a  pleasing 
contrast  between  tin-  new  and  old  systems.  The 
nrai,  and  compact  brick  buildings  at  once  create 

a  striking  Comparison  with  (be  old  timbered 
Btructure,  with  its  rambling  outline  and  towers 
stuck    at    different    corners.      Closer    examination 

reveals  tin-  gn-at,  improvements  effected  from  a 
chemical  engineering  standpoint,. 

In  the  first  place  the  plant   is  quite  weatherproof 

and     practically    fireproof    (insurance   only  costs 

about  Is.  lid.  per  cent.)  The  only  timber  em- 
ployed in  its  construction  is  for  the  chamber  floors 
and  the  distributor  platform.  Tin-  method  of 
suspending  tin-  lead  (which  will  be  later  described 
in  detail)  and  its  protection  from  the  weal  her. 
combined  with  tin-  extra  cooling  effect  obtained 
by  the  greater  height  of  the  chambers,  contribute 
in  an  ideal  way  to  intensive  working  and  long  life. 

The  whole  chamber  house  is  made  up  of  a 
skeleton  framework  of  steel  and  built  in  with  4£- 
inch  brick  suitably  pigeon-holed  to  provide  air 
circulation.  A  large  glass  louvre  at  the  apex  of 
the  roof  provides  an  exit  for  the  warm  air  and 
ample  illumination. 

The  burner  house  is  of  more  solid  brick  construc- 
tion and  is  well  lighted  and  ventilated.  It  pro- 
vides housing  for  the  burners  and  dust  chamber, 
the  pyrites  elevating  machinery,  together  with  the 
gas  neater,  and,  in  a  separate  room,  the  machinery 
for  propulsion  of  the  gases,  compressed  air  pumps, 
etc.  The  towers  are  situated  in  a  tt averse  of  the 
chamber  house  and  are  all  neatly  arranged  side  by 

side. 

The  burners  consist  of  a  steel  casing  enclosing 
a  series  of  firebrick  arches  swept  by  revolving  arms 
which  are  actuated  from  a  central  vertical  shaft. 
The  special  features  of  these  burners  are  the 
following  : — The  shaft  and  arms  are  air-cooled, 
the  air  being  supplied  hy  a  tan  blast.  The  hot 
air.  after  leaving  the  top  of  the  shaft,  serves  to  dry 
the  pyrites  spread  on  a  specially  constructed  floor, 
before  being  fed  into  the  hoppers.  The  arms  are 
held  in  place  by  an  ingenious  locking  device  which 
at  the  same  time  permits  their  easy  removal  and 
replacement.  The  burners  are  chain-driven  from 
a  shaft  running  alongside  in  a  trench,  each  burner 
being  provided  with  a  clutch.  A  trip  arrangement 
automatically  unmeshes  the  drive  in  case  of  over- 
load. Each  burner  has  a  rated  capacity  of  8  tons 
of  ore  per  day  with  a  50%  load  variation  either 
way.     Only  J  horse-power  is  required  to  drive  it. 

The  gases  from  the  burner  trunks,  containing  up 
to  10%  of  SO  5,  are  led  into  the  dust  chamber, 
where  a  preliminary  settling  of  the  dust  is  effected. 
They  afterwards  pass  to  the  wash  tower  (instead 
of,  on  the  old  system,  the  Glover  tower),  where 
the  dust  is  removed,  together  with  most  of  the 
arsenic,  by  a  copious  flood  of  acid.  By  this  means 
they  are  cooled  down  to  little  above  atmospheric 
temperature.  Final  cooling,  necessary  for  the 
elimination  of  arsenic,  takes  place  in  the  filters 
placed  in  the  open  air.  These  are  small  leaden 
chambers  packed  with  selected  coke.  The  gas, 
now  perfectly  clean,  only  requires  heating  to  be 
ready  for  the  chamber  process.  Heat  exchange 
is  effected  by  passing  it  back  through  the  dust 
chamber  in  contact  with  the  hot  gases  from  the 
burners,  after  which  it  traverses  a  gas  heater, 
where  a  temperature  of  350° — 400°  C.  is  imparted 
to  it  by  a  coke  fire.  On  a  works  where  waste  gas 
is  available  this  operation  is  most  conveniently 
and  economically  conducted  by  that  agency,  the 
need  of  a  fireman  being  dispensed  with.  The  hot 
gas  now  enters  the  potting  oven,  similar  in  most 
respects  to  established  practice.  From  this  point 
the  courso  through  the  Glover  chambers  and  Gay- 
Lussac  towers  is  precisely  similar  to  other  chamber 
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plants,  bat  the  gas  possesses  the  great  advantage 
of   being  absolutely  tree  from  dust. 

The  manner  in  which  greater  efficiency  of 
chamber  space  and  many  conveniences  in  working 
are  effected  will  now  be  described.  The  towers 
are  circular  in  section  ;  those  working  on  hot  gas, 
the  Glover  and  wash  tower,  are  suitably  lined 
with  heat-resisting  brick  and  packed  with  vitreous 
chequer  work.  The.  Gay-Lussaes  are  ring-packed. 
The  two  former  towers  are  provided  with  spacious 
ponds  to  facilitate  cleaning,  and  these  ponds  are 
water-jacketed  in  order  to  preserve  the  lead. 
Even  distribution  of  acid  on  the  towers  is  ensured 
by  specially-designed  distributors.  The  leadwork 
of  the  towers  is  suspended  from  the  joists  carrying 
the  distribution  floor.  The  lead  of  the  chambers  is 
similarly  suspended  from  the  principals  of  the 
roof,  by  means  of  flat  steel  strips,  covered  with 
lead,  and  fixed  at  right  angles  to  the  chamber 
sides.  These  have  the  effect  of  gills  and  materially 
assist,  in  the  radiation  of  heat  from  the  chamber 
sides.  These  gills  are  slung  from  a  system  of 
joists  in  the  structural  steel  work.  It  will  be 
-observed  that  by  this  method  of  free  suspension  the 
leadwork  is  permitted  to  adjust  itself  to  tempera- 
ture change  without  tearing  at  straps,  etc.  The 
design  of  the  tops  of  the  chambers  is  of  importance. 
Segmental  in  section  and  supported  by  curved  gills. 
the  shape  is  conducive  to  intensive  working.  If 
we  accept  the  theory  that  the  gases  in  the  chambers 
have  a  spiral  motion  on  a  horizontal  axis,  it  is 
obvious  that  this  shape  of  top  leaves  no  room  for 
stagnant  pockets  of  gas,  as  would  one  of  square 
section.  With  their  great  height  of  up  to  65  ft., 
and  the  above  methods  of  securing  rapid  heat 
dissipation,  these  chambers  can  work  at  6  to  8 
cub.  ft.  of  space  per  pound  of  sulphur  compared 
with  14  to  20  cub.  ft.  on  the  wooden  system. 
Some  well-managed  works  of  the  latter  type  have 
been  able  to  get  down  to  10  to  11  cub.  ft.,  but  only 
at  the  cost  of  great  wear  and  tear  in  leadwork. 

A  device  which  contributes  much  to  the 
efficiency  of  chambers,  is  the  use  of  water  sprays 
instead  of  steam.  The  water  is  supplied  to  the 
sprays  at  a  pressure  of  about  70  lb.  and  enters 
the  chambers  in  the  state  of  a  fine  mist.  Apart 
from  the  cooling  effect,  much  better  regulation 
of  the  "  drips  "  is  possible. 

Another  very  efficient  type  of  chamber  is 
circular  in  section,  and  is.  in  fact,  a  tower,  but 
unpacked.  Suspended  in  a  similar  maimer,  even 
lower  chamber  space  can  be  obtained — about 
4  to  3  cub.  ft.  The  earliest  attempts  at  reduction 
in  chamber  space  consisted  in  devices  to  cause 
greater  interaction  of  the  gases  by  increased 
surface  contact  whilst  retaining  the  original 
shape  of  the  chambers.  Lead  curtains  in  the 
chambers  were  tried,  but  as  the  metal  was  subject 
to  no  cooling  action,  they  soon  collapsed.  Glass 
partitions  were  also  tried,  without  success.  Lunge 
towers  were  the  most  successful,  but  never 
attained  extensive  use  in  this  country. 

The  Opl  system  replaces  the  chambers  entirely 
with  towers.  This  seems  to  be  the  ideal  process, 
as  very  low  "  chamber  "  space  is  claimed  for  it — 
2  cub.  ft.  In  practice,  however,  it  is  evident 
that  it  is  still  in  an  experimental  condition  as 
there  is  very  much  pumping  of  acid  round  the 
towers,  with  consequent  power  consumption.  Loss 
of  nitre,  when  it  sets  in.  occurs  with  great  rapidity 
and  unremitting  scientific  supervision  is  necessary. 

Water-cooled  chambers  of  conical  shape  are 
now  being  tried,  with  which  a  chamber  space  of 
4  to  5  cub.  ft.  is  claimed. 

An  important  item  on  a  sulphuric  acid  plant 
is  the  addition  of  nitre  or  nitric  acid.  Most 
English  works  use  nitre  applied  by  means  of  a 
"potting  oven."  which  is  a  miniature  nitric  acid 
plant.  The  nitric  acid  evolved  from  regular 
small  charges  mingles  with  the  hot  gases  entering 
the  Glover  tower.     There  is  much  to  be  said  for 


this  system  as  regards  its  effect  on  the  working 
of  the  chambers,  but  it  has  the  drawback  of  being 
wasteful  of  acid  (27 — 32  %  free  acid  in  the  nitre 
cake),  and  moreover  if  the  charges  are  at  frequent 
intervals  (as  they  should  be)  it  occupies  practically 
one  man's  whole  time  each  shift. 

Continental  practice  favours  the  direct  use  of 
nitric  acid.  Tliis  is  usually  fed  down  the  Glover 
tower  in  conjunction  with  the  nitrous  vitriol.  In 
the  author's  opinion  this  system  has  very  little 
to  recommend  it.  Its  one  great  advantage  is 
that  a  "  falling  off  "  in  the  chambers  can  be  more 
quickly  remedied  than  by  any  other  means,  inas- 
much as  a  large  quantity  of  nitric  a?id  can  be 
almost  instantaneously  added  just  at  the  place 
where  it  is  needed.  That  tliis  is  greatly  in  its 
favour,  anyone  familiar  with  intensive  working 
will  freely  admit,  as  it  is  an  accepted  fact  that  the 
lower  the  chamber  space  the  quicker  is  the  nitre 
lost.  This  is  but  natural  owing  to  the  increased 
velocity  of  the  gases,  which  becomes  still  greater 
with  deficient  nitre.  Unless  an  excess  of  nitre  is 
applied  at  once,  the  loss  increases  rapidly  owing 
to  the  reaction  working  round  into  the  back 
chambers  and  thus  preventing  re-oxidation.  The 
effect  of  this  soon  shows  itself  in  the  strong  nitrous 
acid  coming  from  the  first  Gay-Lussae,  the  nitric 
oxide  content  of  winch  rapidly  falls.  As  this  acid 
goes  back  to  feed  the  Glover  tower,  it  is  obvious 
that  on  arrival  there  it  will  contain  insufficient 
nitre  to  convert  the  sulphur  dioxide  in  the  gas, 
so  that  the  addition  of  extra  nitre  must  be  kept 
up  until  the  nitric  oxide  content  of  the  first  Gay- 
Lussac  acid  is  again  normal  and  the  lower  strength 
nitrous  vitriol  is  worked  off.  Otherwise  a  vicious 
circle  is  set  up  and  the  plant  goes  from  bad  to 
worse.  In  cases  of  this  description  the  nitric  acid 
fed  down  the  Glover  tower  is  of  great  value,  as 
it  is  possible  to  get  sufficient  in  to  convert  all  the 
sulphur  dioxide,  even  supposing  the  acid  from  the 
first  Gay-Lussae  contained  no  nitric  oxide.  This 
is  not  usually  possible  in  a  potting  oven  (which 
is  also  much  slower  in  effect)  as  in  very  big  charges 
the  nitre  cake  will  have  to  come  out  of  the  pots 
"  uncooked,"  i.e.,  containing  undeeomposed 
sodium  nitrate. 

On  a  well-managed  plant,  however,  the  above 
state  of  affairs  is  only  of  infrequent  Occurrence, 
and  under  ordinary  circumstances  the  nitric  acid 
system  becomes  an  intolerable  nuisance.  Nobody 
likes  handling  carboys  of  anything,  least  of  all 
nitric  acid.  These  must  be  hoisted  to  the  top 
of  the  Glover  tower  end  emptied  into  the  feeding 
pot  or  siphoned  out.  Both  are  objectionable, 
as  the  apparatus  used  must  lie  of  earthenware  or 
glass,  neither  of  which  materials  is  safe  in  the 
bauds  of  the  ordinary  workman.  Breakages  are 
liable  to  cause  fires  through  the  a<  id  coining  in 
contact  with  the  wood  flooring. 

On  a  plant  making  140  tons  of  B.O.V.  per  week, 
the  consumption  of  acid  is  only  about  1  gallon 
per  hour.  The  adjustment  of  such  a  compara- 
tively minute  feed  is  no  small  matter  of  difficulty, 
and  the  very  position  of  the  apparatus  (at  the 
top  of  the  tower)  renders  it  liable  to  neglect.  -V 
further  drawback  is  that  the  strength  of  the  acid 
is  liable  to  variation,  whereas  that  of  nitre  is  very 
consistent. 

Another  practice,  which  is  not  to  be  commended 
for  obvious  reasons,  is  that  of  feeding  a  strong 
aqueous  solution  of  sodium  nitrate  down  the 
Glover  tower  in  case  of  a  bad  shortage.  Sodium 
nitrate  sprays  are  sometimes  employed  in  a  small 
first  chamber  where  the  acid  is  to  be  used  for 
superphosphate — the  sodium  sulphate  produced 
being  of  no  consequence.  M'hen  nitric  acid  was 
first  employed  it  was  usually  fed  into  the  chambers. 
The  devices  employed  were  various  and  need  not 
be  described  here.  The  practice  has  been  aban- 
doned owing  to  its  destructive  action  on  the  lead 


Vol.  XXXVli.  Ho.  (.]     MOSS  -MODERN  METHODS  OF  SULPHURIC  ACID  MANUFACTURE. 


71  T 


■ad  tendency  to  produce  a  high  nitre  content  in 
the  bottom  acid. 

In  the  author's  experience  the  beat  method  is 
ft  combination  of  the  nitric  arid  and  pot  tiny; 
systems.  The  former  is  only  used  in  cases  of 
necessity,  and  the  method  of  introducing  it 
eliminates  the  drawbacks  described  in  connection 
with  Feeding  down  the  Glover  tower. 

In  tlie  first  place  a  standard  strength  of  nitrous 
vitriol  is  determined,  which  at  a  given  feed,  is  known 
t<i  be  sufficient  bo  meet  the  gas  from  the  existing 
load  on  the  plant.  We  will  assume  that  this 
strength  is  12  p.c.  of  nitric  oxide  per  ;.c.  ol  acid. 
The  quantity  of  nitre  introduced  at  the  potting 
oven  is  arranged  to  maintain  this  same  figure  in 
the  strong  nitrons  vitriol  from  the  Bret  Qay-Lussac 

lower,  which,  of  course,  should  have  the  same 
quantity    Of    acid    feed    aa    the    (Hover    tower.       In 

the  case  of  something  occurring  which  causes  the 
plant  to  "fall  off,"  or,  in  other  words,  create  a 
tendency  for  the  reaction  to  work  round  to  the 
hack  chambers,  the  steps  taken  to  right  things  are 

these:  --The    amount    Of    sulphur    dioxide    in    the 

burner  garni]  is  temporarily  reduced  (for  a  few 
minutes  only  is  enough  as  a  rule).     If  the  position 

seems  to  warrant  it.au  addition  is  made  in  the 
potting,  hut  not  to  the  extent  of  causing  the  nitre 

cake  to  be  discharged  uncooked.  In  the  meantime 
teats  taken  on  the  Gay-Lussac  acid  will  show  a 

gradual  decrease  in  nitric  oxide,  very  often  pre- 
ceded by  a  sharp  rise  of  short  duration,  'phis 
arid  is  allowed  to  accumulate  in  th»  bottom  tank 
and  made  up  to  standard  figure  with  nitric  acid 
before  sending  up  to  feed  the  Glover  tower.   Hy  this 

means  the  apparatus  for  elevating  the  acid  to  the 
(Hover  tower  also  elevates  the  nitric  acid,  and  an 
acid  of  absolutely  constant  strength  is  fed  down 

the  tower.     The  reaction  I oming  normal  again 

iOOD  allow-  the  strong  nitrous  vitriol  to  resume  its 
ordinary    strength,    when    the    addition    of    nitric 

acid    ceases. 

Ilv  this  method  a  minimum  of  acid  is  used; 
the   handling   of    it.   is    reduced   Owing   to   its   only 

having  to  he  lifted  the  height  of  the  low  level 

strong  nitrous  tank  into  which  it  is  emptied 
from  a  suitable  platform.  Moreover  the  plant  is 
rapidly  "  brought  round  "  and  a  great  saving  in 
nitre  consumption  effected.  The  evil  of  too  much 
nitre,  which  is  so  fatal  to  the  lead  of  the  chambers, 
and  so  liable  to  occur  by  the  Glover  feed  method, 
is  entirely  a\  oided. 

An  outline  of  a  new  method  of  introducing 
nitric  acid  to  the  chambers  has  recently  been 
published.  Under  the  auspices  of  the  Ministry 
of  Munitions  one  or  two  large  manufacturers  have 
experimented  with  an  ammonia  oxidation  plant 
for  this  purpose-  and  good  results  are  said  to  have 
been  achieved.     Further  details  will  be  awaited 

with  interest    by  the  industry. 

The  acid  plant  described  is  driven  entirely  by 
electricity.  Decentralised  driving  has  been  found 
to  be  the  best  in  practice,  though  more  expensive 
to  instal.  Compressed  air  is  supplied  to  the 
automatic  eggs  at  70 — SO  lb.  pressure  from  a  belt- 
driven  compressor,  which  is  fitted  with  an  auto- 
matic CUt-Orf  device  enabling  the  pressure  to  be 
maintained  within  a  few  pounds  of  that  desired. 
The  entire  plant  takes  about  35  horse-power.  At 
present  prices  the  cost  of  such  a  plant  is  certainly 
not  more  than  the  cost  of  a  wooden  one  of  the 
same  chamber  rapacity.  Based  upon  output, 
however,  it  is  about  40  °o  cheaper  owing  to  greater 
capacity  per  cubic  foot  of  chamber  spai  e. 

De-arseuicat  ion  by  this  method  costs  about  2s. 
per  ton  of  acid  less  than  by  the  ferrous  sulphide 
process,  and  much  less  if  gas  heating  is  available. 

The  chamber  and  Glover  acids  are  practically 
water-white.  It  may  be  said  without  fear  of 
contradiction  that  Glover  acid  made  by  this  process 
is  cleaner  than  that  produced  by  any  other  plant 
using  pyrites  fines  in  mechanical  burners.     All  the 


dust  and  arsenic  usually  present  in  (Hover  acid  is 
concentrated  in  the  wash  acid,  which  Only  amounts 

to  :{ — 5%  of  the  total  output.  The  actual  amount 
varies  with  the  natui f  the  ore  employed. 

<  'oncenlration. 
The  concentration  of  sulphuric   acid   is   a   wide 
subject  and  full  justice  cannot  be  done  to  it  in  the 

scope  of  this  paper.  It  would  not  be  complete, 
however,  without,  some  mention  of  the  broad  lines 
along  which   development    has  taken  place. 

The  older  methods  of  concentration  in  glass  and 
platinum  vessels  have  now  been  practically  aban- 
doned. Concentration  of  chamber  acid  from  about 
120°  Tw.  (sp.gr.  it!)  is  still  effected  in  open  lead 
pans  on  a  large  scale.  Load,  if  good  quality,  is 
not  materially  attacked  by  acid  of  under  150  Tw. 
(sp.  gr.  l-7f> )  and  this  method  is  very  cheap  where 
waste  heat  is  available.  Kvaporation  losses  are 
extremely  low. 

The  most  rational,  as  well  as  the  most  economical, 
process  of  chamber  acid  concentration  is  in  the 
(Hover  tower,   whereby   the  weak  acid  assists  the 

denitration  of  the  nitrous  vitriol  and  at  the  same 

time  supplies  part  of  the  water  necessary  for  the 
formation  of  sulphuric  acid.  Naturally'  there  is 
no  loss  in  this  method.  It  is  not  possible  always 
to  work  up  all  the  chamber  acid  produced  on  a  set. 
in  this  way,  neither  is  it  possible  to  concentrate 
to  high  strengths.  External  plant  must  therefore 
be  provided. 

The  cascade  system  is  one  of  the  most  popular 
in  use  at  present.  By  this  method  the  weak  acid 
is  fed  through  a.  series  of  vessels  of  fused  silica,  or 
acid-resisting  materia]  of  a  metallic  nature,  of 
which  there  are  several  in  the  market.  These 
basins  are  arranged  in  step  formation  whereby  the 
acid  flows  from  one  to  the  other  in  its  approach 
towards  the  hottest  part  of  the  flue  and  gradual 
concentration  takes  place.  The  lower  portion  of 
the  cascade  is  covered  in  with  blocks  of  lava  stone 
or  similar  material  and  the  acid  vapours  carried 
off  under  vacuum  through  a  series  of  towers  suit- 
ably packed,  down  which  a  stream  of  water  is  run. 
or  more  simply  through  a  coke  filter,  which  causes 
the  condensation  of  acid  fog.  The  fuel  consump- 
tion on  a  plant  of  this  description  is  about  25  %  of 
the  weight  of  concentrated  acid  produced.  This 
system  is  well  adapted  to  gas  firing,  which  can  be 
very  nicely  adjusted  and  dispenses  with  the  un- 
avoidable disarrangement  caused  by  the  cleaning 
of  the  fire. 

The  upkeep  of  cascade  plants  is  a  heavy  item, 
broken  basins,  etc.,  causing  the  acid  to  get  into 
the  brickwork  of  the  flues.  Distortion  begins,  and 
unless  bad  joints,  etc..  are  made  good  at  once,  cold 
air  is  drawn  in,  with  loss  of  efficiency.  Unless  the 
acid  is  very  clean,  iron  is  depositee!  in  the  basins 
and  develops  crusts,  causing  the  acid  to  spurt. 
If  the  basins  are  of  fused  silica  the  crusts  cause 
breakages  ;  if  of  metallic  alloy  they  are  liable  to 
hum  out.  It  is  of  importance,  therefore,  that  a 
clean  acid  be  employed  if  upkeep  costs  are  to  be 
kept  within  reason.  Bottomley  gives  details  of 
a  cascade  plant  of  fused  silica  with  beaker  tvpe 
preheaters  (this  J.,  1917.  577). 

The  concentration  of  waste  acids  from  nitration 
processes  such  as  the  manufacture  of  T.N.T. 
presents  special  problems  owing  to  the  presence 
of  impurities.  These  impurities  consist  principally 
of  iron,  nitric  and  nitrous  acids,  together 
with  considerable  amounts  of  organic  matter. 
One  method  of  dealing  with  this  acid  is  as  follows  : 
The  feed  acid  descends  a  small  earthenware  tower 
,  packed  with  rings  up  which  the  hot  vapours  from 
I  final  concentration  are  passed.  The  purpose  of 
this  tower  is  to  preheat  and  denitrate  the  acid. 
The  vapours  pass  on  to  the  condensing  system, 
whilst  the  acid  flows  to  the  first  of  a  series  of  lead 
pans  or  preheaters  where  preliminarv  concentration 
up  to  about    110°  Tw.  takes  place.'     Then  follows 
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the  usual  cascade  system  where  the  concentration 
lakes  place  up  to  95%,  after  which  the  acid  fa!ls 
into  a  large  cast  iron  pan  placed  over  the  furnace. 
The  purpose  of  this  pan  is  to  bring  the  acid  up  to 
97%  strength  and  allow  of  easy  cleaning  of  the 
deposited  ferric  sulphate  which  is  thrown  out  of 
solution  at  this  strength.  The  vapours  given  off 
from  this  pan  are  led  to  the  preheating  tower. 
Owing  to  the  presence  of  nitric  acid  all  the  vapour 
pipes  must  lie  of  earthenware. 

The  extreme  discomfort  to  the  operator  of 
concentrating  waste  acid  containing  nitric  arid  is 
avoided  if  the  acid  he  first  denit  rated  by  passing 
down  an  earthenware  tower  up  which  a  current 
of  slightly  superheated  steam  at  about  fill  lb. 
pressure  is  blown. 

The  fifty-second  annual  report  of  the  Chief 
Alkali  Inspector  for  the  year  1915  gives  some 
interesting  details  with  regard  to  cascade  systems. 
Output  per  basin  and  details  of  condensers  are 
analysed  and  tabulated. 

A  very  successful  plant  which  is  specially  suit- 
able for  the  working  up  of  large  quantities  (40 — 50 
tons  per  day)  of  waste  acid  is  the  GaiUard  tower. 
This  apparatus  is  constructed  of  Volvic  lava  rings, 
and  is  about  10 — 50  feet  high  and  6 — 10  feet  in 
diameter,  according  to  output.  The  acid  is  fed 
down  the  tower  (which  is  unpacked)  in  the  form  of 
a  spray  and  meets  the  gases  from  a  coke  producer. 
The  acid  fumes  are  led  away  from  the  top  of  the 
tower  into  a  smaller  one  where  considerable 
quantities  of  weak  acid  are  condensed  and  sent 
back  with  the  feed  acid.  Final  condensation  takes 
place  in  a  coke  filter.  The  gases  are  drawn 
through  the  system  by  a  fan  placed  after  the  coke 
filter.  Upkeep  in  this  type  of  plant  is  costly,  but- 
the  output  is  high  per  unit  of  ground  space  occupied. 

K.  II.  Armstrong  (J.  Ind.  Eng.  Chem..  1917,  9, 
386 — 388  :  this  J.,  1917,  501 )  gives  details  of  a 
tower  method  of  concentration  using  quartz  as 
packing  and  an  oil  flame  for  heat.  The  disadvan- 
tage seems  to  lie  in  the  disintegration  of  the 
quartz;  an  instance  of  50%  being  removed  is 
quoted. 

The  type  of  concentrator  usually  supplied  with 
the  chamber  plant  described  is  a  modification  of 
the  Kessler  system.  It  consists  of  a  coke  producer 
with  a  capacity  of  at  least  24  hours'  working  at 
maximum  output.  The  hot  air  from  this  pro- 
ducer enters  a  "  saturex  "  or  saturator.  travelling 
in  a  horizontal  direction  against  the  acid  flow. 
The  gas  is  deflected  on  to  the  surface  of  the  acid 
by  harriers  placed  at  right  angles  to  its  path. 
Tin-  height  of  acid  can  be  controlled  by  a  weir 
placed  in  the  outlet  spout  to  the  cooler.  The  gas, 
laden  with  acid  vapour,  after  leaving  the  saturt>x, 
passes  upwards  in  a  zig-zag  course  through  six  or 
eight  plateaux  down  which  the  acid  is  fed.  This 
recuperation  preheats  the  feed  acid  and  condenses 
the  acid  mist  from  the  gas.  The  plateaux  are 
provided  with  barriers  to  facilitate  contact  between 
acid  and  gas  in  a  similar  manner  to  the  saturex. 
The  gas  leaves  the  recuperator  at  a  temperature 
of  about  120°  C,  traverses  a  <  oke  condenser, 
where  the  remainder  of  the  acid  mist  is  absorbed, 
and  then  through  a  fan  to  the  atmosphere. 

The  principal  difference  between  this  apparatus 
and  the  Kessler  is  in  the  plateaux.  In  the  Kessler 
the  recuperator  is  more  like  a  fractionating 
column,  the  contact  between  gas  and  acid  being 
made   by   serrated   porcelain   hoods.     These   have 


the  disadvantage  of  becoming  blocked  with  iron 
sails,  necessitating  frequent  cleaning  if  the  acid  is 
not  very  free  from  this  impurity.  The  open  type 
of  plateaux  employed  in  the  plant  described 
obviates  this  difficulty  to  a  great  extent. 

The  saturex  and  plateaux  are  constructed  of 
vitrified  earthenware  blocks,  the  joints  being  made 
with  special  cement.  The  whole  is  covered  with 
stout  lead  and  presents  a  neat  appearance.  The 
coke  consumption  is  about  19°,,.  Care  should  be 
exercised  that  the  volatile  matter  is  low  or  the 
acid  is  liable  to  be  discoloured. 

Discussion. 

The  Chairman  remarked  that  it  used  to  be  said 
before  the  war  that  the  production  of  sulphuric 
acid  in  a  country  might  be  taken  as  an  indication 
of  its  stage  of  civilisation.  That  remark  woidd  be 
of  sinister  significance  nowadays  ;  but  there  could 
be  no  doubt  of  the  great  and  increasing  importance 
of  the  manufacture.  He  asked  the  author  whether 
the  type  of  burner  described  (the  Moritz)  could 
be  modified  so  as  to  roast  a  form  of  sulphide  in 
regard  to  which  external  heating  was  necessary. 

Mr.  H.  Royai.-Dawson  said  that  the  point  put 
by  Prof.  Cobb  had  also  occurred  to  him  with 
reference  to  the  burning  of  zinc  sulphide,  and  ot 
refractory  ores  in  general,  and  he  would  like  to 
know  the  type  of  burner  used  for  these.  The 
largest  amount  of  acid  came  from  pyrites  of  course, 
but  with  regard  to  other  materials  he  only  knew 
of  one  successful  burner — he  thought  it  was  the 
Harris  furnace — which  could  be  used  for  zinc 
sulphide.  The  problem  had  been  studied  on 
the  Continent,  and  he  thought  it  was  for  this 
country  to  take  the  matter  up,  by  zinc  manufac- 
turers treating  their  ores  for  recovering  the  sulphui 
as  sulphuric  acid  in  ore  roasting. 

Mr.  G.  F.  Hudson  said  that  in  concentration 
the  difficulty  was  not  to  work  a  system  with  fair 
efficiency  when  it  was  new  ;  they  nearly  all  worked 
very  well  for  a  time  :  but  then  either  the  material 
of  construction  began  to  fail,  or  the  heat  of  gas 
and  leakages  began  to  break  the  system  down, 
often  after  oidy  two  or  three  years.  Had  the  plant 
described  by  the  author  of  the  paper  had  a  suffi- 
ciently long  trial  to  compare  in  that  respect  with 
cascade  concentrators,  GaiUard  towers,  and  other 
systems  ?  The  difficulties  began  when  the 
materials  had  become  saturated  with  acid. 

Mr.  Moss  replied  that  the  matter  mentioned  by 
Prof.  Cobb  had  been  receiving  a  good  deal  of 
attention  of  late,  but  there  were  very  serious 
difficulties  to  be  contended  with.  The  burning 
of  low-grade  zinc  ores,  with  perhaps  25  to  30%  of 
sulphur,  required  extraneous  heating.  The  neces- 
sity for  the  employment  of  artificial  heat  com- 
plicated the  matter  "from  the  chemical  engineering 
standpoint  very  considerably.  As  to  the  short 
life  of  concentration  plants,  he  agreed  in  general 
with  Mr.  Hudson,  but  the  type  he  had  described 
had  an  exceptionally  long  life.  He  knew  one 
Kessler  type  plant  which  had  been  working  for 
something  like  ten  vears,  and  he  thought  it  was 
practically  as  good  as  ever.  Lava  stone  was 
liable  to  disintegration,  but  the  material  he  had 
spoken  of  was  not  so  liable,  provided  it  could  be 
obtained  without  flaw.  GaiUard  towers  also  had 
direct  contact  with  the  acid  and  gas,  and  they 
suffered  from  decrepitation,  but  he  thought  this 
tvpe  had  on  the  whole  proved  to  be  satisfactory. 


Vol.  XXXVII..  No.  S.J 


TRANSACTIONS 


[March  15.  1918. 


New  York  Section. 


Meeting  held  at  Chemists'  fluh  on  Friday,  January 
is/;,,   1918. 


Ml!.  -1KKO.MK  ALKXANIIKH  IN  TIIE  CHAIK. 
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Dit.  A.  .1.   ROSSI. 


After  some  introductory  remarks  by  the  Chair- 
man, 

Mr.  F.  A.  ,T.  FttzGeeaLD  gave  an  account  of 
Tr.  Rossi  and  his  work,  in  which  he  mentioned 
thai  Rossi  was  educated  in  France,  and  came  to 
New  York  in  1859.  For  some  years  he  was 
engaged  in  engineering  and  surveying  work,  and 
was  subsequently  employed  as  chemist  to  the 
Boonton  Iron  Works.  It  was  here  thai  Rossi 
first  became  interested  in  the  subject  of  titanium, 
the  ores  used  in  the  blast-furnaces  being  magnetites 
containing  from  1  to  2*5%  or  more  of  titanic 
o\iiie,  and  he  made  a  close  study  of  the  problems 
connected  with  'He  smelting  of  titaniferous  iron 
ores.  This  work,  however,  bore  no  fruit  at  the 
time,  and  it  was  not  until  several  years  after  he 
had  left  metallurgical  practice  that  owing  to  a  law- 
.siiit  in  connection  with  the  Boonton  Works,  ho 
became  recognised  as  ,>n  expert  in  that  particular 
field. 

In  1890  he  was  consulted  in  regard  to  the 
smelting  of  t  he  titaniferous  ores  of  the  Adirondacks, 
and  since  thai  date  he  has  devoted  most  of  his 
time  to  titanium.  During  his  investigation  of 
tlies,-  ore  deposits  he   found   that   in  two  small 

blast-furnaces  which  had  l n  ran  between  1840 

and  1858,  excellent  iron  had  been  produced  by 
adding  largo  quantities  of  lime  and  silica  to  the 
charge,  producing  a  silicn-t  it -urate  slag — a  practice 
adopt,-  I  successfully  also  at  Stockton-on-Tees 
with  ores  containing  up  to  35%  TiO..  The 
objection  to  this  piocess  was  the  large  quantity  of 
slag  produced,  and  Rossi  made  ?  series  of  experi- 
ments with  tue  object  of  replacing  silica  by  titanic 
oxide  in  normal  blast-furnace  slags.  As  a  result 
of  these  experiments  small  blast  furnaces  were 
built  to  treat  the  ores  in  question,  and  the  success 
of  these  paved  the  way  for  the  commercial  utilisa- 
tion of  these  ores. 

i's  work  on  the  smelting  of  titaniferous  iron 
ores  had  onvinced  him  that  titanium  had  a 
beneficial  effect  on  iron  and  this  led  him  to  the 
belief  that  an  alloy  of  iron  and  titanium  would 
be  of  value  in  the  manufacture  of  iron  or  steel. 
Experiments  confirmed  these  views,  and  in  1899 
electric  furnaces  were  built  at  Niagara  Falls,  in 
which  consideiable  quantities  of  ferro-titanium 
were  manufactured  and  used  for  testing  purposes. 
These  tests  bore  out  all  his  anticipations,  but  it 
was  many  years  before  he  succeeded  in  convincing 
iron  and  steel  makers  of  the  fact,  cm  I  even  now 
the  scepticism  has  not  been  entirely  abolished. 

In  the  early  days  or  the  use  of  titanium  it  was 
childly  employed  in  rail  steel,  but  recently  it  has 
been  applied  in  a  number  of  other  directions.  An 
instance  of  the  beneficial  effects  of  titanium  is 
found  in  the  r.-sults  of  loo  heats  representing  the 
production  of  9000  tons  of  rail  steel  ;  when  no 
titanium  was  used  only  3tS%  of  Die  steel  canie 
within  the  specified  limits,  while  with  in<  reasing 
amounts  of  titanium  the  following  percent) 
passed:— 0-058%  Ti,  43%;  0-077%  Ti.  84%; 
010%  Ti,  100%. 


After  a  short  congratulatory  address.  Dr.  W.  11. 
Nichols  presented  the  Perkiri  Medal  to  Dr.  Rossi. 

Dr.  Rossi,  after  expressing  his  appreciation  of 
the  honour  conferred  upon  him,  added  some 
further  details  of  his  work,  as  follows  :  — 


My   experience   at    the    Boonton   blast,  furnaces 

convinced  me  that  the  presence  of  titanium  dioxide 

to  an  average  of  I  -.Mi  "„  TiO,  in  the  ores  which  we 
were  smelting,  and  of  some  2  to  2-;>0  .„  <»'.  AiUj 
in  the  Slags,  had  bad  no  effect:  on  the  working  ol 
the  tumaceS,  Or  On  the  behaviour  ol  the  slags  as 
to  fluidity  and  fusibility,  so  much  so  that  I  ever, 
ignore. I  its  presence,  considering  it  as  so  much 
additional  silica  in  the  ores.  In  1894.  at  the  New 
York  Car  Wheel  Works.  Buffelo,  Ina  small  furnace 
of  a  capacity  of  three  to  lour  tons  a  day,  1  melted, 
without  admixture,  titaniferous  iron  ores  from 
the  Adirondacks,  containing  16  to  18  %  rliO 2  and 
55  to  56%  metallic  iron,  and  the  slags  as  run 
from  the  furnace  contained  25—3"",,  'li03,  and 
some  15  to  18%  silica,  with  lime,  alumina,  and 
magnesia  as  bases,  magnesia  lia\  ing  been  recognised 
bv  me  as  an  essential  constituent  of  the  slags  t  i 
ensure  the  best  running.  Within  the  last  two 
years.  Mr.  Bachman  has  smelted  similar  titani- 
ferous iron  ores  in  ono  of  the  large  blast  furnaces 
at  Port  Henry,  making  some  15,000  tons  of  a 
superior  pig  iron  with  an  economy  of  fuel  per  ton 
of  pig  metal  smelted. 

The  titaniferous  ores  of  the  Adirondack*  are 
magnetic,  associated  with  ilmenite  (FeTiO,,. 
They  are,  like  almost  all  titaniferous  ores,  low  in 
phosphorus  and  sulphur,  some  as  low  as  0-017  L 
P  and  0-02%  S,  with  55  to  50%  metallic  iron  end 
1-50  to  2%  SiOf.  The  iron  smelted  from  them  is 
an  ideal  open-hearth  steel.  Tests  made  in  many 
foundries  of  such  pig  metal  added  to  ordinary  pig 
iron  in  certain  proportions  have  shown  an  increase 
Of  °91%  in  strength  over  cast  iron  not  treated 
and  an  increase  of  4%  over  cast  iron  treated  with 
nickel.  , 

However  much  value  titaniferous  ores  may  have, 
alone  or  in  mixture  With  other  ores,  as  blast- 
furnace stock,  their  us,-  lor  making  alloys  of  iron 
or  copper  with  titanium  tor  the  treatment  ot  cast 
iron,  steel,  copper,  or  copper  alloys  has  opened 
a  new  and  more  important  field  of  applications  in 
metallurgy.  u.      , 

In  about  1900  I  started  making  f  irrotitanium 
at  Niagara  Falls  in  an  electri?  arc  furnace  ;  the 
furnace  itself,  made  of  a  masonry  of  graphitic 
materials,  formed  the  cathode,  and  a  caroon 
electrode,  movable  vertically  in  the  cavity  oi  the 
furnace,  constituted  the  anode.  A  mixture  of  the 
titaniferous  material  and  the  carbon  requu-ed  for 
the  reduction  of  both  the  titanium  and  iron  oxides 
properlv  comminuted,  was  then  charged  gradually 
into  the  furnace  as  the  current  was  turned  on. 
When  the  relative  proportions  of  the  li03  and 
the  iron  oxide  in  the  titaniferous  material  were 
such  as  to  produce  an  alloy  higher  in  titanium 
than  desired,  some  scrap  iron  was  charged  with 
the  mixture  to  dilute  the  alloy,  so  to  speak.  1 
made  in  this  manner  alloys  containing  from  10  to 
950/  Ti  or  more,  but  practice  in  steel  and  other 
works  has  shown  that  an  alloy  containing  some 
15%  Ti  is  Dest  suited  for  ixost  purposes. 

Whenever  the  presence  of  caroon  in  the  ferro- 
carbon-titanium  was  considered  objectionable  for 
special  applications,  I  reduced  the  trtamferous 
materials  by  the  aluminium  bath  process.  Instead 
of  using  a  mixture  of  finely  powdered  aluminium 
and  titaniferous  materials  as  in  the  Goldschmidt  s 
Thermit  process,  the  aluminium  I  used  for  the 
reduction  of  the  oxides  was  melted  in  the  electric 
furnace  and  the  titaniferous  materials  (omitting 
the  carton)  charged  directly  into  the  bath  ot 
aluminium.  In  such  cases  I  used  preferably  lrU2 
as  rutile,  in  order  to  avoid  using  the  aluminium 
which  would  have  been  required  for  the  reduction 
of  the  iron  oxide  of  the  ore,  charging  scrap  iron 
with  the  rutile  to  dilute  the  alloy  to  the  content, 
of  titanium  desired.  In  this  manner  I  made 
ferrotitanium  containing  only  from  0-18  toO-oO  /0  C, 
and  by  reducing  the  amount  of  scrap  iron  added,  1 
was  able  to  make  ferrotitanium  containing  as  much 
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as  80  to  85  %  Ti.  Titanium  is  very  hard  and  brittle 
so  that  as  such  it  has  no  particular  use.  The  alloys 
of  titanium  containing  75  to  85  %  Ti.  or  even  less, 
are  white  like  silver  and  scratch  glass  and  even 
quartz  deeply. 

The  aluminium  bath  process  is  of  a  more  general 
application.  If  into  the  aluminium  bath  a  tungstic 
ore  containing  iron  oxide  is  charged,  a  ferro- 
tungsten  is  obtained  free  from  carbon.  I  have 
made  thus  85  °0  tungsten  alloy.  By  using  man- 
ganiferous  ores  I  was  able  to  make  in  the  electric 
furnace  S5  to  88%  ferromanganese  free  from 
carbon,  and  by  using  chromic  iron,  a  ferrochrome 
containing  about  80%  Cr  and  free  from  carbon. 

By  adding  to  a  bath  of  steel  or  to  cast  iron  a 
ferrocarbon-titanium  containing  some  15%  Ti 
the  bath  of  metal  is  cleansed  from  dissolved  or 
occluded  gases  such  as  oxygen  and  nitrogen  and 
also  of  such  oxides  of  iron  generally  present  in 
steel,  especially  in  Bessemer  steel  made  by  the 
pneumatic  process.  When  air  is  blown  through 
the  molten  pig  iron,  the  titanium  of  the  alloy 
combines  with  the  oxygen  to  form  Ti02.  with  the 
nitrogen  to  form  titanium  nitride,  and  the  iron 
oxide  is  reduced  to  iron  by  the  titanium  and  the 
carbon ;  the  titanium  then  combines  with  the 
oxygen  to  form  TiO»,  and  the  slag,  carrying  with 
it  the  titanium  dioxide  and  nitride,  rises  to  the 
top  of  the  ingot  or  ladle  ;  the  Ti02  renders  the 
slag  more  fluid  and  fusible.  A  slag  collected  at. 
the  top  of  an  ingot  and  containing  6'5%  Ti02  had 
a  melting  point  of  1290°  C.  By  adding  enough 
Ti02  to  such  a  slag  as  to  have  in  the  slag  some  13  % 
TiOo,  its  melting  point  was  lowered  to  1190°  C. 

For  the  deoxidation  of  copper  and  its  alloys 
such  as  bronzes,  brass,  manganese  or  aluminium- 
bronzes  I  have  made  a  copper-titanium  containing 
any  percentage  of  titanium,  though  10  to  15 % 
appears  most  suitable.  The  titanium  of  such  an 
alloy  acts,  as  in  steel,  as  a  scavenger  of  the  copper 
bath.  I  have  also  made  aluminium-titanium  con- 
taining 45  %  Ti  for  seasoning  aluminium-bronzes. 
These  alloys  are  made  in  the  same  manner  as 
ferrocarbon-titanium  or  ferro-titanium  in  the 
electric  furnace.  For  copper-titanium.  Ti02  and 
aluminium  are  charged  into  the  furnce  in  a  bath 
of  copper.  For  aluminium-titanium,  the  Ti02  is 
charged  directly  into  the  bath  of  aluminium.  The 
reaction  of  aluminium  on  oxides  being  exothermic, 
much  less  current  is  required  for  the  reduction 
proper. 

I  have  also  carried  out  experiments  in  smelting 
titaniferous  ores  in  admixture  with  phosphoric 
ores,  even  to  the  extent  of  obtaining  a  pig  iron 
high  in  phosphorus.  I  used  phosphoric  ores 
containing  as  much  as  1-50%  to  2  %  P2Os,  even 
adding  apatite  to  the  mixture  so  as  to  obtain  a 
pig  iron  as  high  in  phosphorus  as  possible.  Con- 
trary to  what  might  have  been  expected,  the  pig 
metal  containing  0-40  %  Ti  and  from  2-50  to  3-50% 
P  had  the  strength  and  the  rating  of  fair  No.  1 
or  No.  2  pig  iron.  This  suggested  treating  phos- 
phoric pig  metal,  generally  weak  and  close  grained, 
with  ferrotitanmm  so  as  to  incorporate  a  certain 
amount  of  titanium  in  it.  The  results  were  very 
encouraging. 

If  a  ferrotitanium.  practically  free  from  carbon, 
made  by  my  aluminium  bath  method,  preferably 
as  high  in  titanium  and  low  in  iron  as  possible,  is 
heated  with  hydrochloric  acid,  in  which  it  dissolves 
readily,  a  fine  violet  solution  of  a  ferro'is-titaniurn 
chloride  is  obtained.  The  double  chloride  con- 
tained about  40  to  50%  TiCl,,  the  balance  being 
ferrous  chloride.  I  have  been  able  to  bleach 
successfully  and  without  injury  cotton,  silk, 
and  wool  by  digesting  them  in  this  diluted  violet 
solution  at  boiling  temperature.  During  the 
operation,  especially  as  the  temperature  approached 
the  boiling  point.  Ti02  was  precipitated,  thus 
showing  that  the  chlorine  must  have  been  set  free 
and  combined  with  the  ferrous  chloride  to  form 


ferric  chloride,  the  cldorine  generated  acting  in 
the  nascent  state  without  even  appearing  as  free 
cldorine  in  the  solution. 

The  fact  that  titanic  oxide  was  precipitated  from 
one  of  its  compounds  by  these  organic  matters 
suggested  to  me  the  possibilities  of  precipitating 
this  compound  from  others  of  its  compounds  by 
vegetable  or  animal  organic  matters,  and  the 
results  were  very  remarkable.  If  to  a  solution  of 
titanic  sulphate,  Ti(S04)2,  is  added  an  aqueous 
extract  of  vegetable  or  animal  substances  (leaves, 
green  leaves,  sawdust,  tannin,  wood  pulp,  wood- 
pulp  liquor,  horse  chestnuts,  beans,  etc.)  and  the 
liquid  boiled  for  a  short  time,  Ti02  is  precipitated 
and  when  calcined  is  obtained  as  a  soft,  smooth, 
flour-like,  pure  white  powder  requiring  no  mechan- 
ical pulverisation.  If  the  titanic  sulphate  solution 
is  precipitated  by  ammonia  or  caustic  soda  and 
boiled,  and  the  Ti02  calcined,  the  product  is 
granular  and  buff-coloured. 

This  method  of  preparing  the  smooth,  white 
oxide  finds  a  direct  application  for  the  production 
of  a  white  titanic  pigment,  a  product  which  our 
company  is  to  manufacture  on  a  large  industrial 
scale.  Calcined  titanic  oxide  possesses  the  pro- 
perty of  covering  when  used  as  paint  material 
alone  or  in  mixture  with  other  paint  pigments.  Its 
superiority  on  this  score,  when  prepared  with 
proper  oils,  over  white  lead  or  zinc  white  is  remark- 
able, and  in  addition  Ti02  pigment  is  not  attacked 
by  sulphurous  gases  and  is  stable  under  climatic 
and    atmospheric    influences. 

Titanic  oxide,  obtained  as  a  gelatinous  titanic 
acid,  Ti02,2H20,  and  dried  at  100°  C,  has  the 
property  of  fixing  colouring  matters,  like  that  of 
alumina.  It  can  be  prepared  by  known  methods 
but  the  one  I  have  studied  is  much  more  econom- 
ical, as  I  can  obtain  it  from  a  waste  product  of 
some  of  our  manufactures.  In  that  state  it  dis- 
solves readily  in  oxalic  acid,  yielding  a  titanium 
oxalate  which  can  be  used  in  the  same  manner 
and  for  the  same  purposes  as  potassium  titanium 
oxalate,  which  is  much  more  difficult  and  costly 
to  make. 

Some  of  my  work  has  been  in  an  entirely  different 
direction.  I  have  used  for  purposes  of  artificial 
production  of  cold,  instead  of  liquefied  gases  such 
as  sulphur  dioxide,  carbon  dioxide,  or  ammonia, 
a  binary  liquid  composed  of  one  moderately 
volatile  liquid  containing  in  solution  the  vapours 
of  a  much  more  volatile  liquid.  In  ice-making 
and  refrigeration  the  volatile  liquids  are  charged 
in  a  special  vessel,  the  refrigerator  being  immersed 
in  a  bath  of  uncongealable  liquid  so-called,  such 
as  a  strong  solution  of  sodium  or  magnesium 
chloride,  or  glycerin  ;  or  alternatively  the  liquid 
is  caused  to  circulate  in  a  tank  in  which  cans 
containing  the  water  to  be  frozen  are  immersed 
or  circulated  through  pipes  in  the  cellars  of  the 
brewery  or  store-room.  By  relieving  the  pressure 
of  the  volatile  liquid  on  itself,  at  ordinary  tem- 
perature, by  means  of  a  double-acting  pump  run 
by  any  power  (steam  engine  or  other),  the  liquid 
boils  and  by  its  latent  heat  of  evaporation  cools 
the  refrigerator  contents.  The  vapours  entering 
the  pump  are  compressed  in  a  condenser  cooled 
by  circulating  water,  liquefied  again  under  this 
pressure  and  cooling,  and  combined  again,  re- 
forming the  original  volatile  liquid,  which  is 
returned  by  proper  devices  to  the  refrigerator, 
rendering   the   operation   continuous. 

One  of  the  binary  liquids  I  used  for  machines 
erected  in  breweries  and  cold  storages  was  ether 
containing  sulphur  dioxide  in  solution.  Ether 
will  absorb  its  own  weight  of  S02,  showing  but  a 
very  few  pounds  of  pressure  (5  to  6)  per  sq.  in.  at 
90° *F.  By  using  such  binary  liquid  instead  of 
sulphur  dioxide,  for  instance,  when  the  mixed 
vapours  enter  the  compressor  to  be  compressed 
and  discharged  into  the  condenser,  ether  liquefies 
first,    being   cooled    by   the   circulation   of   water 
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around  I  In-  condenser,  absorbing  anew  the  sulphur 
dioxide  .uid  causing  the  pressure  in  the  compressor 

and  condenser  to  reach  the  figure  it  would   have 

1 1)  Mil  mil  had  sulphur  dioxide  alone  hern  used,  thus 

Baring  on  the  mechanical  power  required. 

The   other   liquid    I    used   was  sulphur   dioxide, 
which  can  absorb  some  .'<  to   10",,  of  its  weight  of 

cuii,  in  dioxide.  In  this  case,  the  same  advantages 
m  with  the  ether  binary  are  secured  but  to  a  much 

greater  extent.  Carbon  dioxide  boils  at  about 
—  100°  F.,  and  the  pressures  required  to  liquefy 
its  vapours  are  considerable. 


//,/  held  at  Clfmists'  Club  on  Friday, 
October  lath,  1917. 

Mi:.  JEROME  ALEXANDER  IN  THE  CHAIR. 


TKCllNICAL   APPLICATIONS  OK 
NEPHELOMETRY. 

HY  PHIUP  ADOLPn  KOBER. 

The  method  known  as  nephelometry  is  based 
upon  the  measurement  of  the  brightness  of  the 
light  reflected  by  a  cloud — in  other  words,  by  the 
particles  in  suspension — very  much  as  in  an  ultra- 
microscope.  Trie  intensity  of  the  light  reflected 
is  a  function  of  the  quantity  of  suspended  particles, 
when   other   conditions  are  constant. 

The  principle  of  the  ncphclometer  can  best  be 
shown  by  a  diagrammatic  sketch,  shown  in  the 
accompanying    figure.     Let    A    and    H    represent 
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tubes  containing  a  precipitate  in  the  form  of  a 
suspension,  and  L  represent  a  strong  light  which 
throws  its  uniform  beam  on  tubes  A  and  B  at 
right  angles  ;  then  a  and  b  will  be  the  light  in  the 
eye-piece  due  to  the  reflections  from  the  two 
suspensions.  If  tube  A,  for  example,  contained 
distilled  water  and  the  instrument  were  perfect, 
no  light  at  a  would  be  visible.  As  soon  as  tlie 
smallest  amount  of  suspension  is  produced  in  the 
tube  A,  light  is  obtained  in  a  in  approximate  pro- 
portion to  the  amount  of  suspended  matter.  This 
light  a  is  never  measured  absolutely,  but  is  always 
matched  at  6,  which  is  that  reflected  by  the 
precipitate  from  a  standard  solution — a  known 
amount  of  the  substance  to  be  determined  dis- 
solved in  a  known  volume. 

The  matching  of  th-i  two  lights  could  be  done 
by  changing  the  standard  solution  step  by  step 
until  it  would  be  exactly  similar  to  the  unknown. 
In  practice  this  would  be  tedious,  and  therefore 
instruments  were  designed  to  eliminate  this  in 
whole  or  in    part. 

Work  with  the  nephelometer  should  always  be 
conducted  in  the  dark.  Probably  the  greatest 
source  of  error  connected  with  nephelometry  or 
colorimetry,  however,  is  practically  an  instru- 
mental one.  .Most  diaphragms  or  openings  at  the 
top  of  the  eye-pieces,  even  in  the  best  instruments, 
are  too  large,  but  by  putting  a  small  diaphragm  of 
t  be  size  of  a  pin-hole  over  the  optical  centre,  equal 
illumination  of  hoth  sides  of  the  field  can  be 
obtained. 

The    chief   requisite   for   making   nephelometric 


clouds  or  colloidal  suspensions,  and  for  keeping 
them  as  such  tor  definite  time,  is  that  the  substance 
be  m  a  dilute  solution,  usually  not  stronger  than 
100  mg.ius.  per  litre.  Clouds  produced  by  one 
part  in  .".iiii.ooo  of  liquid  may  be  determined 
quantitatively.  In  some  cases  one  part  in 
2,000,000  can  be  easily  determined. 

If  the  precipitate  to  be  examined  is  highly 
coloured  and  remains  in  suspension,  it  is  best 
determined  oolorimel  rically  ;  if  slightly  coloured, 
it  is  best  determined  nepheluinetrically.  The 
precipitate  must  be  colloidal,  in  the  form  of  a 
suspension.  Certain  solutions  of  protective 
colloids  can  be  used,  such  as  egg  albumin  and 
soluble  starch,  which  cause  crystalloids  and 
partly  colloidal  precipitates  to  remain  in  suspension 
long  enough   for  the  application  of  this  method. 

The  number  of  possible  applications  of  nephelo- 
metry is  too  large  for  consideration  here,  and  there- 
fore a  few  representative  estimations  have  been 
chosen,  viz.,  three  inorganic  and  three  organic 
determinations ;  the  estimation  respectively  of 
ammonia,  phosphorus,  calcium,  acetone,  oils 
and  fats,,  and,  finally,  proteins. 

Estimation  of  ammonia.  S.  S.  Graves  has 
developed  a  sensitive  nephelometric  reagent  for 
ammonia  :  SO  grms.  of  sodium  chloride  is  dis- 
solved in  130  c.c.  of  water  and  100  c.c.  of  a  satu- 
rated solution  of  mercuric  chloride,  and  70  c.c. 
of  a  saturated  solution  of  lithium  carbonate  (L0%) 
is  added  and  the  mixture  filtered.  By  means  of 
this  reagent  one  part  of  ammonia  can  be  detected 
in  160  million  parts  of  water. 

For  every  10  c.c.  of  ammonium  sulphate  solution 
15  c.c.  of  a  0003%  solution  of  starch  will  keep  the 
suspension  from  agglutinating  and  settling  for 
about  an  hour.  The  standard  solution  contains 
'.I >43  mgrms.  ammonium  sulphate,  which  is  equiva- 
lent to  213  mgrms.  ammonia,  or  2-00  mgrms.  nitro- 
gen per  litre.  When  precipitated  with  5  c.c.  of 
reagent  the  resulting  suspension  is  put  into  both 
cups  of  the  instrument. 

If  the  left  cup  is  placed  at  any  convenient  height 
and  the  other  cup  moved  up  or  down  until 
the  light  in  the  eye  piece,  coming  from  both  tubes, 
is  equal,  the  height  on  the  right  is  rarely,  if  ever, 
equal  to  the  height  set  on  the  left  side.  The 
reading  on  the  right  side  will  be  denoted  as  the 
standard  reading.  If  in  place  of  the  standard  on  the 
right  other  solutions  of  ammonium  sulphate  of 
different  strength  are  used  a  series  of  corresponding 
readings  is  obtained,  and  these  are  plotted  in 
the  form  of  a  curve. 

\\  hen  the  instrument  changes  so  that  re-stan- 
dardisation is  necessary,  a  nephelometric  formula 
may  be  used,  but  it  is  simpler  to  adjust  the  height 
of  the  solution  on  the  left  side  (the  one  used  as  a 
tare)  so  that  the  original  reading  for  the  standard 
is  obtained,  and  therefore  the  original  curve  is 
applicable. 

In  making  estimations  of  nitrogen,  01  grm.  of 
the  substance  to  be  examined  is  heated  in  a 
Kjeldahl  flask  with  20  c.c.  of  concentrated  sul- 
phuric acid,  and  a  little  mercury  or  mercuric 
oxide  as  catalyst,  diluted  and  made  up  to  600  c.c. 
To  5  c.c.  of  this  solution  is  added  5  c.c.  of 
N/1  sodium  hydroxide  and  then,  drop  by  drop, 
the  same  solution  until  it  is  neutral  to  litmus 
paper.  The  solution  is  then  diluted  to  200  c.c. 
with  ammonia-free  water,  and  a  10  c.c.  portion  is 
treated  with  15  c.c.  of  0  003%  starch  solution  and 
precipitated  with  Graves'  reagent  (5  c.c.)  and 
matched  against  10  c.c.  of  standard  solution 
(containing  20  mgrms.  of  nitrogen  per  litre) 
similarly  treated.  From  the  reading  and  the  curve 
we  can  find  out  at  once  the  percentage  of  nitrogen. 

Phorphorug.  The  reagent  developed  by  Pouget 
and  Chouchak*  (a  nitric  acid  solutionof  strychnine 
and    molybdic   acid)    produces    a    very    sensitive 
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reaction  w  ith  phosphates,  being  capable  of  detect- 
ing one  part  of  phosphorus  in  20  million  parts  of 
water.  As  the  precipitate  is  slightly  yellow  and 
remains  in  suspension  for  a  long  time,  the  authors 
have  recommended  it  as  a  colorimetric  reagent, 
but  really  the  estimations  were  turbidimetric, 
i.e.,  they  measured  the  absorbed  light  of  the 
suspension. 

On  studying  this  reaction,  Egerer  and  Kober 
found  that  it  was  not  constant  or  quantitative,  and 
that  the  reagent  gradually  became  yellow  and 
deteriorated,  probably  because  of  the  action 
of  nitric  acid.  On  substituting  hydrochloric 
for  nitric  acid,  the  solution  not  only  remained 
practically  colourless  for  an  indefinite  time, 
but  was  stable  and  gave  quantitative  and  con- 
stant results. 

To  prepare  the  modified  solution,  150  grms.  of 
sodium  molybdate  is  dissolved  in  250  c.c.  of  water 
and  100  c.c.  of  hydrochloric  acid  (1:1)  and  150 
c.c.  of  strychnine  sulphate  solution  (20%)  added 
slowly  with  shaking.  Protective  action  in  addition 
to  any  produced  by  the  strychnine  does  not  seem 
to  be  necessary.  The  reagent  is  so  sensitive  that 
ordinary  filter  paper  must  not  be  used  for  filtering 
the  reagent.  A  solution  of  potassium  phosphate 
containing  0003  mgrm.  per  litre  shows  the 
reaction  very  plainly,  i.e.,  one  part  in  333  million. 

For  th*  detsrmina*  ion  of  phosphorus  in  cast  iron, 
2  grms.  of  borings  is  dissolved  in  100  c.c.  of  1  :  3 
nitric  acid  by  boiling.  After  cooling  under  the 
tap  the  solution  is  made  up  to  100  c.c.  and  5  c.c. 
boiled  for  2  minutes  with  5  c.c.  of  concentrated 
sulphuric  acid.  This  mixture  is  then  diluted  to 
100  c.c.  and  filtered  through  a  dry  filter  paper 
which  has  been  washed  with  acid,  and  25  c.c. 
is  again  diluted  to  100  c.c.  10  c.c.  is  now  treated 
with  35  c.c.  of  N  2  hydrochloric  and  precipitated 
with  5  c.c.  of  reagent.  On  matching  in  the  instru- 
ment with  a  standard  containing  5  mgrms.  of 
KH.POj  per  litre  the  percentage  of  phosphorus 
can  be  obtained  from  a  curve  made  similarly  to 
the   one   described    for   ammonia. 

Calcium.  Lyman'-;  neph  lometric  reagent  for 
calcium  is  prepared  by  boiling  -1  grms.  of  stearic 
acid  and  0-5  c.c.  of  oleic  acid  with  400  c.c.  of 
05  %  alcohol,  ^oiling,  adding  20  grms.  of  ammonium 
carbonate  in  100  c.c.  of  hot  water,  boiling,  cooling, 
and  adding  400  c.c.  of  95%  alcohol,  100  c.c.  of 
water,  2  c.c.  ammonia  solution  (sp.  gr.  0-90), 
and  finally  filtering.  A  solution  of  calcium  oxalate 
in  nitric  acid  containing  0-2  mgrm.  of  calcium  per 
litre  (one  part  in  5  million)  gives  a  decided 
reaction   with   this  reagent. 

For  the  estimation  of  calcium  in  milk,  10  c.c. 
is  diluted  to  100  c.c.  with  distilled  water.  Five 
c.c.  of  this  mixture  is  then  treated  with  15  c.c.  of 
6-5  %  trichloroacetic  acid,  which  precipitates 
the  proteins,  and  filtered.  The  calcium  is  now 
precipitated  as  oxalate  by  McCrudden's  method,* 
redissolved,  and  the  calcium  determined  nephelo- 
metrically  after  precipitation  as  soap.  20  c.c.  of 
standard  calcium  oxalate  solution  (dissolved  in 
nitric  acid)  containing  0-4  mgrm.  of  Ca  is  poured 
into  50  c.c.  of  Lyman's  reagent  and  gently  shaken. 
This  cloud  is  used  for  matching  an  unknown 
treated  in  a  similar  manner.  Here,  as  in  the  other 
estimations,  only  a  few  circumventions  are 
necessary  to  eliminate  interfering  substances.  In 
this  precipitation  oleic  acid  acts  as  a  protective 
colloid  ;  a  s  nail  amount  delays  the  agglutination 
for  hours. 

Acei  n  e.  .Marriott  has  applied  the  extremely 
sensitive  Scott-Wilson  reagent  for  the  nephelo- 
metric estimation  of  acetone.  The  acetone  in  each 
case  may  be  distilled  from  the  original  solution 
into  the  reagent  or  may  be  aeratedf  at  room 
temperature  into  sodium  bisu'phite  solut'on,  and 

•J.  Biol.  Chem.,  1911,  10,  187. 
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thenestimatednephelometrically.  The  composition 
of  the  reagent  is  given  as  :  10  grms.  of  mercuric 
cyanide,  ISO  grms.  of  sodium  hydroxide,  1200  c.c. 
of  water,  to  which  400  c.c.  of  0-70%  silver  nitrate 
solution  is  slowly  added  and  the  mixture  filtered. 
This  reagent  is  sensitive  to  1  part  of  a  etone  in 
100  million.  The  standard  and  unknown  solutions 
are  precipitated  by  distilling  into  50  c.c.  of  water  and 
15  c.c.  of  Marriott's  reagent,  0-5  mgrm.  of  acetone, 
and  finally  making  the  solution  or  suspension  up 
to  100  c.c.  Standard  solution  if  made  with  -Y/4 
sulphuric  aeid  so  that  it  contains  0-5  mgrm.  of 
acetone  in  10  c.c.  will  keep  for  a  few  weeks  at 
least.  No  additional  protective  colloid  is  added, 
as  the  organic  nature  of  the  complex  is  sufficient 
protection. 

Fa's  and  oils.  Bloor  has  devised  a  nephelometric 
method  in  which  the  fat  or  oil  is  extracted  with 
an  alcohol-ether  (3:1)  mixture  and  then  poured 
into  water,  when  the  fat  or  the  oil  separates  in 
fine  globules  or  suspensions.  As  little  as  0-5 
mgrm.  of  fat  can  easily  be  determined  quantita- 
tively, and  a  marked  cloud  is  produced  by  1  part 
in  a  million.        , 

The  usual  standard  and  unknown  are  precipi- 
tated by  running  5  c.c.  of  alcohol-ether  solution 
containing  2  0  mgrms.  of  fat  or  oleic  acid  into 
100  c.c.  of  water  and  after  adding  10  c.c.  of  1  :  4 
hydrochloric  acid  and  gently  stirring  or  shaking 
and  allowing  to  stand  for  5  minutes,  are  read  in 
the    nephelometer. 

Murlin  and  Riche  have  modified  this  method  by- 
pouring  the  fat  solution  into  0  05  %  gelatin  solution 
which  delays  the  coalescence  of  the  fat  globules. 
Woodman  Gookin  and  Heath*  have  worked  out  a 
similar  method  for  essential  oils.  The  solvent 
and  extracting  medium  for  essential  oils  is  alcohol 
alone,  and  5  c.c.  of  the  standard  solution — contain- 
ing 100  mgrms.  in  100  c.c.  of  95%  (redistilled) 
alcohol — is  precipitated  by  pouring  into  25  c.c.  of 
water,    or    better    25    c.c.    of    hydrochloric    acid. 

By  adding  acid  as  used  in  the  Bloor  method,  I 
found  that  one  could  use  a  much  weaker  standard 
than  the  authors  recommended  and  still  get  suitable 
nephelometric  clouds.  They  were  able  to  estimate 
the  oils  of  roses,  peppermint,  anise,  and  nutmeg 
nephelometrically  with  ease  and  accuracy. 

Pr  ileins.  Nephelometry  can  be  very  well 
applied  to  protein  estimations,  a  solution  of 
sulphosolicylic  acid  being  the  reagent  used  (Kober, 
J.  Amer.  Chem.  Soc,  1913,  35,  290).  A  solution 
containing  l'O  mgrm.  of  protein  per  litre  gives  a 
marked  test. 

In  milk  the  fat  is  fiist  removed  by  adding  to 
the  diluted  milk  (5  c.c.  of  milk  in  about  200  c.c.  of 
water)  10  c.c.  of  N/10  sodium  hydroxide,  making 
up  to  250  c.c.  and  shaking  with  ether.  (For 
fur  her  details  see  J.  Amer.  Chem.  Soc,  1913.  35, 
1589). 


Sydney  Section. 

Meeting  held  at  Sydney,  on  Wednesday,  September 
19th,  1917. 

TANNING    IN    ACID    LIQUORS,    WITH 
COMPARATIVE  TESTS. 

BY    F.    A.    COOMBS    AND    W.    H.    MCGLYNN. 

These  experiments  were  undertaken  in  the 
hope  of  throwing  some  light  on  the  value  of  acid 
in  tan  liquors.  The  experimental  process,  as 
related  to  hide-sections  for  comparative  results, 
has  been  described  previously  (this  J.,  1917, 
188  scq.).  It  will  be  noted  that  two  experiments 
were  made  with  acetic  and  one  with  sulphuric 
acid.  Each  experiment  includes  two  tests  and 
each  test  consists  of  two  pairs  suitable  for  com- 
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pnrntiv.-   purposes.      All  the  tan-liquors  Were   |  re- 

pared  from  wattle  bark  and  a  norma]  and  acid 
tannage  wns  nsed  tor  each  experiment. 

\\  e   have   endeavoured    bj    8    Beriea    of    com- 

I'.nrat i \ .•  t.-sts  to  Bhow  the  difference  between  the 
results  obtained  with  norma]  wattle  liquors  and 
similar  liquors  with  the  addition  of  certain  amounts 
of  acetic  acid.  The  hide  sections  wore  prepared 
tor  til.-  tan-liquors  in  the  way  already  deacribed 
(fee.  ril.).  Por  the  acid  tannage  in  the  flrst  two 
experiments,  the  natural  acidity  <>f  the  wattle 
liquors  was  found  by  the  lime-water  lest,  and  was 
then  made  up  to  the  required  concentrations  by 
addition  of  acetic  acid.  The  difference  between 
the  acidity  of  the  liquora  in  the  normal  and  acid 
tannage's  will  show  the  amount  of  acetic  acid 
used  for  the  latter. 

The  Influence  of  acid  on  the  quality  of  leather 
during  the  process  of  tanning  varies  to  a  con- 
siderable extent  according  to  the  acid  used  and  its 
concentration  at  various  stages.  Generally  it  may 
be  s.iid  that  tanners  use  acid  to  plump  or  swell  the 
hide,  thereby  obtaining  a  stouter  and  consequently 
a  more  valuable  leather.  Our  problem  was  one 
of  determining  its  influence  on  the  quality  of 
heavy  leather. 

Our  experience  teaches  us  that  all  skins  in  the 
pelt  stat^  respond  quickly  to  the  plumping  action 
of  dilute  solutions  of  various  acids,  but  they  do 
not  respond  to  this  action  after  they  have  been 
tanned.  Sheep  pells  are  tanned  in  weak  solutions 
and  fix  the  minimum  amount  of  tannin,  but  the 
resulting  leather  successfully  resists  the  plumping 
action  of  acids.  A  neutral  pelt  is  soft  and  flabby, 
differing  from  the  acid  pelt,  which  is  firmer  and 
stouter.  The  physical  difference  between  the  acid 
and  neutral  pelt  will  be  responsible  for  a  difference 
between  the  qualities  of  their  respective  leathers, 
providing  they  are  fixed  in  the  condition  described 
above  and  that  tannin  is  the  fixing  agent. 

It  is  generally  recognised  that  a  firm  and  stout 
leather  is  a  desirable  result  in  the  production  of 
sole  leather  and  therefore  within  certain  limits 
the  best  results  from  a  monetary  standpoint  will 
bo  obtained  by  fixing  the  pelt  in  the  acid  condition. 
A  soft,  pliable  leather  will  be  the  result  when  a 
neutral   pelt  is  tanned  in  liquors  containing  the 

Acetic  acid  experiment.    No.  1. 
First  teat. 


Sections  2  and  5. 

Sections  1  and  6. 

Normal  wattle  bark  liquors. 

Acid  wattle  bark  liquors. 

Days. 

Barkometer. 

Lime  water. 

Barkometer. 

Lime  water. 

3 

8° 

2-3 

8° 

10 

5 

12° 

2-8 

12° 

12 

6 

17° 

31 

17° 

14 

R 

24° 

51 

24° 

16 

12 

3.r 

7-2 

33° 

18 

10 

46° 

9-5 

46° 

20 

21 

60° 

9-9 

60° 

22 

Second  test. 


Sections  4  and  7. 


Sections  3  and  8. 


Normal  wattle  bark  liquors.       Acid  wattle  bark  liqnors. 


Days. 

Barkometer. 

Lime  water. 

Barkometer. 

Lime  water. 

2 

8° 

31 

s 

10 

4 

12° 

4-3 

12° 

12 

6 

17° 

53 

17° 

14 

8 

23° 

71 

23° 

16 

11 

32° 

90 

32° 

18 

19 

45° 

7-7 

45° 

20 

21 

57° 

9  0 

57° 

22 

minimum  amount  of  acid  ;  but  when  a  highly 
plumped  acid  pelt  is  placid  in  acid  liquors  capable 
"f  keeping  the  pelt  in  its  swollen  condition,  a  harsh 
and  brittle  leather  is  produced  which,  in  extreme 
cases,  will  break  like  a  biscuit.  The  wear  by 
friction  will  always  be  greater  on  B  brittle  than 
on  a  pliable  leather  and  t  be  most  prominent  faotor 
in  this  physical  difference  appears  to  be  one  of 
elasticity. 

For  the  first  experiment  a  pelt  which  had  been 
delimed  on  the  surface  with  lactic  acid  was  used. 
This  pelt  was  placed  in  the  first  tan  liquor  con- 
taining acetic  acid  and  the  tannin  penetrated 
a  certain  distance  into  the  hide,  fixing  a  portion  of 
the  fibres  and  producing  a  normal  leather.  At  this 
stage  ftbout  one-fifth  is  tanned  and  the  other 
four-fifths  of  the  hide  has  fixed  a  certain  amount 
of  acid.  As  the  pelt  moves  forward  through  the 
various  tan-liquors  their  acidity  is  gradually 
increased  and  the  amount  of  acid  fixed  by  the 
untanned  portion  of  the  hide  also  increased  until 
tho  tannin  has  penetrated  through  the  hide. 
Under  normal  Australian  conditions  the  tannin 
takes  from  three  to  four  weeks  to  penetrate  into 
the  centre  of  the  hide  and  therefore  all  the  plump- 
ing must  be  done  before  the  end  of  the  fourth 
week.  The  leather  tanned  in  the  acetic  acid  tan 
liquors  (first  experiment)  had  a  dark  streak  of 
brittle  fibre  in  the  centre  of  the  hide  and  this 
brittle  portion  would  represent  that  part  which 
was  not  tanned  after  the  leather  had  been  in  the 
tan  liquors  for  two  weeks.  At  this  stage  we 
apparently  had  an  acid  concentration  callable 
of  swelling  the  untanned  portion  of  the  hide 
beyond  that  point  at  which  harsh  leather  is  pro- 
duced, providing  it  is  fixed  in  this  abnormal 
condition. 


Acetic  acid  experiment. 
First  test. 


No.  2. 


Days. 

Barkometer. 

Lime  water. 

Barkometer. 

Lime  water. 

2 

8° 

3  2 

8° 

6-0 

4 

12° 

4-3 

12° 

8-0 

6 

17° 

4-3 

17° 

10  0 

9 

23° 

61 

23° 

12  0 

IS 

32° 

6-2 

32° 

180 

21 

45° 

0-4 

45° 

20  n 

22 

58° 

10-2 

58° 

22  0 

Second  test. 


Sections  4  and  7. 

Sections 

3  and  8. 

Normal  wattle  bark  liquors. 

Acid  wattle  bark  liquors. 

Days. 

Barkometer. 

Lime  water. 

Barkometer. 

Lime  water. 

2 

8° 

3-5 

8° 

60 

4 

12° 

4-0 

12° 

8-0 

6 

17° 

5  0 

17° 

10  0 

9 

23° 

6-7 

23° 

120 

12 

32° 

8-8 

32° 

18-0 

21 

45° 

9-0 

45° 

20  0 

22 

58° 

9-8 

58° 

22-0 

In  dilute  acid  solutions  the  protein  molecules 
of  the  hide  combine  with  the  acid  to  form  a  highly 
ionisable  salt,  and  under  certain  conditions  the 
concentration  of  diffusible  ions  in  the  hide  is 
greater  than  the  ionic  concentration  in  the  outer 
solution,  which  leaves  the  osmotic  forces  in  the 
two  phases  in  an  unbalanced  state  and,  as  a  result, 
the  external  solution  is  absorbed  and  the  hide 
begins  to  swell.     These  forces  are  described,  by 
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Procter  and  Wilson,  for  gelatin  as  an  outward 
pull  where  the  inciease  in  volume  is  directly  pro- 
portional to  the  pull.  Now  let  the  total  elongation 
of  the  hide  fibres  due  to  any  outward  pull  be 
represented  by  a  straight  line  A  B.  If  the  soft 
flaccid  neutral  pelt  be  placed  at  A  and  the  firm 
stout  acid  pelt  at  B,  we  will  have  a  scale  for  the 
total  elongation  between  the  neutral  pelt  at  zero 
and  the  acid  pelt  at  the  elastic  limit.  Suppose 
we  now  take  a  pelt  swollen  to  9°  and  place 
it  in  a  tan  liquor  with  the  required  acid  con- 
centration to  keep  it  at  that  figure,  then  tannin 
would  fix  the  pelt  and  give  it  a  permanent  set  at 
9°  elongation. 

When  these  sections  were  placed  in  tan-liquors 
the  outer  portions  of  the  hide  received  a  permanent 
set  at  a  low  figure,  but  as  the  leather  was  moved 
forward  into  liquors  with  higher  acid  concen- 
trations, the  figure  for  the  permanent  set  would 
gradually  increase.  In  this  case  it  would  appear 
as  if  the  permanent  set  for  the  inner  portion  of  the 
hide  were  too  near  the  elastic  limit  for  the  pro- 
duction of  good  le  ther.  Working  on  this  theory 
we  reduced  the  amount  of  acid  during  the  early 
stages  of  the  tanning  process  as  shown  in  the 
second  experiment,  and  the  resulting  leather  was 
free  from  this  fault,  which  was  constant  for  all 
the  acid  leather  from  the  first  experiment- 
Procter  states  that  after  the  swelling  has 
reached  its  definite  value,  it  is  unchanged  at  a 
constant  temperature  by  further  lapse  of  time, 
providing  that  no  change  takes  place  in  the  acid 
concentration  of  the  outer  solution.  Thus  the 
total  elongation  for  a  swollen  pelt  is  directly 
related  to  this  acid  concentration,  and  if  it  is 
desirable  to  have  a  permanent  set  at  any  par- 
ticular point  on  the  scale  for  elongation,  then  the 
correct  acid  concentration  must  be  maintained 
in  the  outer  solution. 

We  also  give  results  for  leather  swollen  with 
sulphuric  acid.  The  sections  were  treated  in  the 
usual  manner  before  they  reached  the  tanning 
process  and  then  one-half  was  placed  in  a  sul- 
phuric acid  solution  for  plumping  purposes.  It  is 
not  desirable  to  give  a  permanent  set  to  the  grain 
or  superficial  surface  of  the  corium  at  a  high 
elongation  because  this  portion  of  the  hide  is  the 
first  to  crack  if  the  process  tends  to  a  brittle 
leather  ;  therefore  it  is  the  usual  custom  to  allow 
the  tannin  to  penetrate  the  grain  of  the  normal 
hide  and  then  place  it  in  the  sulphuric  acid  solu- 
tion. 

Several  experiments  were  carried  out  with  pelt 
suspended  in  acid  solutions  of  varied  concentra- 
tions, and  we  finally  decided  to  use  an  A7  /10  sul- 
phuric acid  solution  tor  the  first  test  in  this  experi- 
ment. The  pelt  was  placed  in  a  tan  liquor  8° 
barkometer  for  2  J  hours,  at  the  end  of  which  time 
the  grain  was  permanently  set.  The  leather  then 
went  into  N  /10  and  N  /15  sulphuric  acid  solution 
for  first  and  second  tests  respectively,  and  was 
left  overnight  for  a  period  of  17  hours.  The 
remaining  tanning  process  was  the  same  for 
these  sections  as  for  the  normal  process.  The 
sections  were  very  firm  when  they  came  from  the 
sulphuric  acid  solution,  and  the  increase  in  weight 
was  1  %  on  the  lime-swollen  pelt.  They  did  not 
receive  any  lactic  acid.  The  penetration  of  the 
tannin  proceeded  less  quickly  with  the  sulphuric 
acid  than  with  the  normal  leathers  and,  while  the 
acid  process  gave  the  stouter  leather,  or  greater 
dimensions  as  represented  by  a  straight  line 
piercing  the  leather  at  right  angles  to  the  grain,  it 
appeared  to  be  the  cause  of  a  decrease  in  area. 
Thus  any  increase  in  this  direction  would  not  be 
directly  proportional  to  the  increase  in  volume. 

When  the  partially  tanned  pelt  was  removed 
from  the  sulphuric  acid  solution  and  placed  in  the 
tan-liquors  no  attempt  was  made  to  keep  up  the 
acid  concentration  in  the  outer  solution.  The 
unstable    collagen- sulphuric   acid   combination    is 


hydrolysed  and  the  acid  diffuses  into  the  outer 
solution,  where  a  portion  displaces  weak  acids 
from  those  salts  common  to  tan  liquors.  Under 
these  conditions  most  of  the  sulphuric  acid  is 
removed  from  the  leather  at  the  end  of  the  tanning 
process.  Ajiy  sulphuric  acid  process,  to  be 
efficient,  should  not  leave  free  sulphuric  acid  in  the 
dry  leather.  This  acid  is  used  in  quantities  vary- 
ing from  20  to  50  lb.  for  50  hides,  and  the  pelt 
swells  to  a  considerable  extent ;  but  before  the 
whole  of  the  hide  is  permanently  set  a  large 
portion  of  the  acid  will  have  been  removed  by  the 
various  tan  liquors.  With  the  sulphuric  acid 
process,  the  amount  of  acid  fixed  by  the  hide 
reaches  its  maximum  at  the  beginning  of  the 
tanning  process,  and  if  the  swollen  fibres  are 
exposed  to  the  tannin  solution  by  'jutting  a  piece 
off  the  hide,  the  cut  surface  appears  to  fix  a  large 
amount  of  tannin,  and  changes  to  a  deep  red. 
If,  however,  the  conditions  are  such  that  the 
untanned  portions  of  the  fibre  are  gradually  giving 
up  acid  to  the  outer  solution  before  they  are  fixed 
by  the  tannin,  the  resulting  leather  is  not  a  dark 
red  colour  providing  sufficient  acid  diffuses  out 
of  the  hide. 

Sulphuric  acid  experiment. 
First  test. 


Sections  2  and  5. 

Sections 

1  and  6. 

Normal  wattle  bark  liquors. 

Acid  wattle  bark  liquors. 

Days. 

Barkometer. 

Lime  water. 

Barkometer. 

Lime  water. 

1 

8° 

2-5 

8° 

2-5 

8 

12" 

2-6 

12° 

2-6 

5 

17° 

3-5 

17° 

3-5 

8 

23° 

5-6 

23° 

5-6 

17 

32° 

6-2 

32° 

6-2 

21 

45° 

8-7 

45° 

8-7 

26 

60° 

10-6 

60° 

10-6 

Second  test. 


Sections  4  and  7. 


Sections  3  and  8. 


Normal  wattle  bark  liquors.       Acid  wattle  bark  liquors. 


Days. 

Barkometer. 

Lime  water. 

Barkometer. 

Lime  water. 

1 

8° 

2-7 

8° 

2-7      . 

4 

12° 

3  0 

12° 

3  0 

5 

17° 

5-7 

17° 

5-7 

9 

23° 

5-6 

23° 

5-6 

17 

32° 

6-8 

32° 

6-8 

19 

45° 

9-0 

45° 

9  0 

23 

60° 

11-4 

60° 

11-4 

Procter  and  Wilson  state  that  the  rate  of 
tanning  will  be  a  maximum  for  a  given  concen- 
tration of  liquor  when  the  potential  differences 
are  of  opposite  signs  and  the  absolute  value  of  each 
is  a  maximum.  We  have  found  that,  after  the 
second  week,  the  acetic  acid  in  the  first  experi- 
ment rear  hed  a  certain  concentration  in  the 
untanned  portion  of  the  pelt,  and  as  a  direct  result 
an  excess  of  tannin  was  fixed  as  indicated  by  the 
dark  red  streak  in  the  centre  of  the  hide.  Under 
certain  conditions  the  same  dark  red  colour  could 
be  obtained  with  the  sulphuric  acid  leather.  To 
obtain  these  results  the  differences  in  potential 
must  have  rea'  hed  its  maximum  for  these  experi- 
ments when  the  pelt  had  fixed  the  maximum 
amount  of  acid.  As  the  difference  in  potential 
increases,  the  rate  of  penetration  would  appear  to 
decrease,  and  it  is  probpble  that  at  a  certain 
point,  tannin  is  deposited  on  the  fibre  in  sufficient 
quantities  to  form  a  barrier  to  further  penetration. 
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\\  v  have  ->■>  11  sole  leather  witli  an  ontanned 
streak  in  the  centre  of  the  dark  red  leather  and 
this  was  supposed  to  be  due  to  some  abnormal 
state  in  the  sulphuric  aeid  process.  As  the  tannin 
diSusee  Into  the  hide  it  will  chooBe  the  paths  of 
I  resistance  and  diffuse  along  the  leaa  dense 
spaces  between  the  fibres.  Theae  spaces  pinbal'ly 
contain  a  weak  solution  oi  protein  matter  which 
is  precipitated  by  the  tannin,  leaving  what  are 
known  as  air  spaces  in  the  dry  leather.  When  the 
bide  fibres  swell  under  the  Influence  ol  acid 
solution,,  the  outward  pull  may  be  directly  pro- 
portional to  the  increase  in  the  volutin-  of  the 
individual  fibres;  but.  in  swelling  they  will  tend 
to  mi  up  an\  open  spaces  In  the  bide  and  retard 
the  penetration  of  the  tannin.     If  there  an  open 

spaces  in  the  hide  at  this  stage  tin-  oulw.-ud  pull 
(for  a  hide)  would  not  be  directly  proportional  to 
its  increased  volume  as  measured  by  external 
dimensions. 

The  amount  oi  tannin  fixed  by  a  hide  is  pro- 
portional to  the  concentration  of  tannin  in  the 
liquors.  In  the  normal  tannine  process  the  pelt 
la  first  placed  in  weak  liquors.  This  was  probably 
rendered  necessary  in  the  past  because  the  bides 
contained  a  considerable  amount  of  lime  when  they 
reached  the  first  tan  liquors,  and  calcium  tannate 
would  be  prec  pitated  on  the  outer  portion  of  the 
leather,  with  a  tendency  to  retard  the  penetration 
of  the  tannin  if  strong  liquors  were  used.  The 
amount  of  tannin  and  calcium  tannate  deposited 
would  then  be  at  the  maximum. 

Strong  liquors  on  a  neutral  or  slightly  acid  pelt 
are  supposed  to  give  this  undesirable  result) 
which  would  be  intensified  with  the  higher  per- 
cent np's  of  acid  as  vised  in  these  experiments. 
There  are  several  reasons  for  using  weak  liquors 
in  the  early  stages  of  the  tanning  process,  but  if 
there  is  any  value  in  the  theory  that  an  excess 
of  tannin  deposited  on  the  fibres  will  retard 
penetration  to  an  appreciable  extent,  then  strong 
tin  liquors  should  not  be  used  to  fix  the  highly 
swollen  sulphuric  acid  pelt  in  the  early  stages. 
\  sound  definition  of  "strong  liquors"  for  the 
various  stages  in  the  process  of  tanning  is  im- 
possible without  another  series  of  comparative 
tests  to  deal  with  this  factor.  Many  tanners, 
more  especially  those  who  use  bark  and  do  their 
own  leaching,  would  certainly  start  their  hides 
in  stronger  liquors  providing  the  loss  was  not 
excessive  when  pumping  away  tail-end  liquors. 

Our  results  for  these  experiments  show  that  the 
amount  of  fixed  tannin  (see  degree  of  tannage) 
increases  with  the  acid  processes,  and  from  our  water 
absorption  tests  we  find  that,  as  further  amounts 
of  tannin  are  fixed  on  the  leather,  greater  resist- 
ance is  offered  to  the  penetration  of  water.  The 
wear-resistance  of  leather  will  be  proportional 
to  the  mass,  other  factors  being  equal,  and  as 
fixed  tannin  increases  the  mass  this  power  of 
resistance  will  be  proportional  to  the  fixed  tannin. 
If  the  combination  between  hide  substance  and 
tannin  be  a  chemical  one,  then  this  portion  of  the 
leather  is  held  together  by  cohesive  forces,  differing 
from  the  total  solubles  which  are  held  in  the 
leather  by  adhesive  forces. 

Both  combined  tannins  in  excess  and  water- 
solubles  are  capable  of  adversely  affecting  the 
results  by  imparting  to  the  leather  brittle  qualities 
which  will  vary  according  to  the  tannins  used. 
In  a  hot,  dry  climate  leather  containing  large 
amounts  of  fixed  tannins  is  inclined  to  become 
brittle  or  it  loses  some  of  its  elastic  properties. 
The  same  leather  might  give  general  satisfaction 
in  Kurope,  where  it  retains  that  amount  of  water 
which  is  required  to  keep  it  in  a  pliable  state. 
As  far  as  sole  leather  is  concerned,  any  brittle 
qualities  which  can  be  traced  to  any  excess  of 
combined  tannins  will  not  adversely  affect  the 
wearing  qualities,  providing  the  leather  contains 
sufficient  fatty  matter  and  water. 


The   water-soluble   matter   in   leather   is   brittle 

or    plastic    according   to    the    amount    of   water    il 

contains,  ami  therefore  varies  with  atmospheric 
changes,  tending  to  a  harsh,  brittle  leather  in  a 
dry   climate   and    offering    very    little   resistance 

to  the  pellet  rat  ion  of  water.  Owing  to  its  hygro- 
scopic properties  glucose  is  useful  lor  keeping  a 
leather  mellow  or  pliable  during  exposure  to  a 

high    temperature    and    low     humidity,    but     these 

properties  render  it  extremely  unsuitable  in  any 

climate    for    soli-    leather    which    must,    at     certain 

times,  resist  the  penetration  of  water  to  a  degree 

not  attainable  with  a  leather  containing  glucOSC. 
Fatty  matters  make  leather  pliable  and  enable  it 

to  offer  great  resistance  to  the  penetration  of  water. 
Fats,  but  not  glucose,  are  the  necessary  con- 
stituents of  a  good  sole  leather. 

Riethof  *  states  that  sole  leathers  for  the  Briti;  h 
and  United  States  Governments  are  allowed  to 
contain  25 — 26%  of  water-soluble  matter.  Tem- 
perature for  extraction  is  not  given.  As  both 
these  Governments  are  advised  by  experts  We 
assume  that  trained  leather  trade  chemists  are 
satisfied  that  this  soluble  matter  contributes  to  a 
considerable  extent  to  the  wear  resistance  proper- 
ties of  sole  leather.  Water-solubles  certainly 
increase  the  mass  and  may  contribute  to  this 
desirablo  result  mentioned  above  when  they 
contain  sufficient  water  to  make  them  as  plastic 
as  cobbler's  wax.  There  is  very  little  evidence 
for  and  a  good  deal  against  these  solubles  having 
any  value  as  a  constituent  of  leather. 

Six  duplicate  tests  were  made  in  these  experi- 
ments and  a  total  of  twelve  pairs  for  comparative 
purposes.  The  total  solubles  are  higher  for  the 
acid  processes  in  eleven  out  of  the  twelve  pairs. 
If  the  combination  between  hide  substance  and 
tannin  be  perfectly  stable  under  conditions  as 
laid  down  by  the  extraction  process,  then  the 
total  solubles  must  bo  the  residue  from  the  tan- 
liquors  held  by  capillary  forces  in  the  leather 
when  it  is  hung  up  to  dry.  The  amount  of 
soluble  matter  would  depend  on  the  volume  and 
concentration  of  the  solubles  in  that  ten-liquor 
which  is  retained  by  the  leather  under  conditions 
mentioned  above.  The  slight  difference  in  the 
thickness  between  the  acid  and  normal  leather 
would  not  have  any  great  influence  on  the  amount 
of  soluble  matter  removed  when  the  leather  is 
washed.  A  glance  at  the  tanning  process  will  show 
that  the  concentration  of  the  liquor  remaining  in  the 
leather  should  be  approximately  constant  for 
each  pair,  so  that  we  must  now  prove  that  the 
volume  of  the  liquor  retained  by  capillary 
forces  was  greater  for  the  acid  leather,  or  doubt 
must  be  felt  as  regards  the  stability  of  the 
combined  hide  substance  and  tannin. 

Water  absorption  test. 
Dry  leather  =  100. 


Tannage. 

Acid. 

Normal . 

Acid. 

Normal. 

3 

7 

8 

4 

Acetic  acid  No.  1    . . 
Acetic  acid  No.  2    . . 
Sulphuric  acid  No.  3.. 

62-5 
99 

79-3 

74-4 
110 
127 

811 
130 
100-4 

103% 
135% 
102% 

The  volume  of  the  liquors  will  always  be  pro- 
portional to  the  interspaces  of  the  leather.  Tho 
hide  sections  increase  in  weight  during  the  tanning 
process,  but  this  increase  is  not  equal  to  the 
amount  of  combined  tannin  and  total  solubles, 
so  the  difference  must  bo  due  to  water  expelled 
from  the  leather.  We  find  that  a  greater  per- 
centage of  Water  has  been  expelled  from  the  acid 
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sections,  and  if  the  interspaces  in  tie  leather 
have  decreased  to  a  corresponding  amount  w e 
would  expect  to  find  it  confirmed  by  the  water- 
absorption  test.  The  amount  of  water  absorbed 
is  lower  for  the  acid  sections  and  therefore  we 
assume  that  the  volume  of  liquor  held  by  the 
leather  was  proportionately  lower  for  the  acid 
sections  and  consequently  the  total  solubles  should 
be  lower.  The  percentage  of  non-tans  in  the  total 
solubles  is  lower  for  the  acid  leather  in  nine  out 
of  the  twelve  single  tests,  and  in  this  as  in  previous 
experiments  we  have  noted  the  small  percentage 
of  non-tans  in  various  leathers.  Such  a  result 
may  be  due  to  the  non-tans  decomposing  much 
more  quickly  than  the  tannin  or  it  may  be  due 
to  the  hydrolysis  of  the  leather. 


We  have  shown  the  soluble  tannins  as  a  per- 
centage on  the  total  tannins  in  the  leather  and 
in  eleven  out  of  the  twelve  the  results  are  higher 
for  the  acid  tests.  If  it  be  possible  to  remove 
the  combined  tannin  with  water,  then  these 
results  seem  to  indicate  that  as  the  fixed  tannin 
increases,  the  stability  of  the  combined  hide 
substance  and  tannin  decreases. 

The  sulphuric  acid  plumped  leather  (first  test) 
contained  0-57%  of  free  sulphuric  acid  as  shown 
by  the  Procter  and  .Searle  method  of  analysis. 
This  is  a  bad  result  from  a  practical  standpoint  but 
we  could  probably  have  removed  all  the  free 
sulphuric  acid  with  sodium  acetate  or  calcium 
carbonate  used  in  conjunction  with  the  drum 
process.     As    the    concentration    of    the    acid    is 


Gain  in  weight  during  tunning  process.      Pelt  weight  =  100. 


Section  Nos. 

Tannage. 

A. 

N.                 A. 

N. 

A. 

N. 

A. 

N. 

1 

5                    6 

2 

3 

7 

8 

4 

1 
12-3                11-4                12 

11-0 
9-9 

12 

14-4 
0-5 
16 

12-8 
10-5 
14-2 

13-9 
11-5 
19-6 

13 

Acetic  acid  No.  2     

10-1 
14-2 

10-2                 11-6 
12-7               Vl-Z 

10-7 
17 

Acetic  acid  experiment.     No.  1. 


Test  1. 


Test  2. 


Section  Nos 

Tannage  

Water 

Total  solubles    

Non-tans     

Tannin     

Hide  substance 

Combined  tannin 

Degree  of  tannage    . . . . 
Pelt  weight  x  100 

Green  weight 
Leather  weight  x  100 

Green  weight 
Leather  weight  x  100 

Pelt  weight 
Hide  substance  in  pelt 

Fats     

Soluble  tannin  x  100 
Total  tannins 


1 4-00 
17-31 
2-34 
14-97 
42-39 
26-3 
62-04 

115-6 


68-17 

28-89 
1-23 


14-00 
15-87 
214 
13-43 
43-59 
26-54 
60-88 

114-3 


64-78 

28-24 
1-35 

33-6 


14-0(1 
19-11 
2-33 
16-78 
42-33 
24-56 
58-02 

118-1 
79-18 

67-04 

28-38 
0-93 

40-59 


14-00 
16-89 
2-11 
14-78 
44-21 
24-9 
56-32 

118-5 

74-2 

62-61 

27-68 
0-98 


14-00 
19-14 
2-16 
16-98 
40-46 
26-4 
65-25 

111-1 
71-92 

64-73 

26-26 
0-22 

39-14 


14-00 
17-27 
2-16 
15-11 
43-55 
25-18 
57-82 

113-4 


68-57 
60-46 


26-33 
0-27 


14-00 
18-72 
2-39 
16-33 
38-64- 
28-64 
74-12 

124-3 


55-0 

20-93 
1-03 

36-31 


14-00 
16-75 
2-31 
14-44 
42-05 
27-2H 
64-68 

126-4 
64-49 

51-0 

21-44 
1-32 

34-68 


Acetic  acid  experiment.     No.  2. 


Test 

1. 

Test  2. 

1 

5 

6 

2 

3 

7 

8 

4 

A. 

N. 

A. 

N. 

A. 

N. 

A. 

N. 

Water 

14-00 
15-48 
1-95 
13-53 
44-12 
26-40 
59-84 
122-1 

77-32 

63-3 

27-93 
1-46 

33-8 

14-00 
14-83 
1-9 
12-93 
45-56 
25-61 
56-21 

116-6 

7162 

61-3 

27-96 
104 

33-55 

14-00 
14-88 
1-88 
12-98 
44-78 
26-36 
58-86 

112-5 

7162 

60-54 

26-94 
1-03 

32-99 

14-00 
14-07 
1-58 
12-49 
46-06 
25-87 
56-16 

123-0 
7289 

59-26 

27-29 
105 

32 -W 

14-00 
12-63 
1-68 
10-95 
45-73 
27-64 
60-44 

109-7 
60-17 

54-83 

25-14 
0-21 

28-38 

14-00 
13-27 
1-75 
11-52 
46-0 
26-73 
58-11 

118-7 
61-03 

51-37 

23-62 

0-2 
3012 

14-00 
14-92 
1-94 
12-98 
44-48 
26-6 
63-03 

147-8 
6628 

45-38 

20-17 
0-53 

32 -8 

1400 
14-69 

2-34 

12-35 

45-94 

Pelt  weight  x  100 

25-37 
65-22 

132-6 

Green  weight 
Leather  weight  x  100 

5860 

Green  weight 
Leather  weight  x  100 

43-87 

Pelt  weight 
Fats     .           

19-4 
0-35 

Soluble  tannin  x  100 

32-72 

Total  tannin 
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Suljihuric  acid  experiment. 


Test  1. 

Test  2 

1 

5 

0 

2 

:l 

7 

8 

4 

A. 

N. 

A. 

N. 

A. 

N. 

\. 

N. 

Water 

14-00 
10-73 

t-n 

17-01 
10-18 
86-11 

65  01 

118-7 

85-66 
7217 

27-89 
218 

39-45 

II  OO 
17-07 
2  02 
16  -OS 
18-82 

-.Mil 

50-18 
119-0 

77-82 

64-9 

27-57 
2-35 

37  01 

14-00 

20-20 

2-03 

17  03 
•III  III 
2.V7II 
84-18 
116-9 

B I  88 

72  01 

27  01 
1  -58 

40-69 

14-00 

16  85 

i 
1 1-30 
48-78 
25-87 
.',7  84 

1 1  a  >a 

?:>  -73 

63-74 

27  -5 
1-84 

3005 

14-00 

16-94 
1  -6 1 
15-40 
41-44 
87-62 
66-66 

123-8 
76-81 

62-14 

25-64 
0-58 
35 -8 

1  1-00 
14  20 
1  -53 
12  07 
46-05 
25-76 
55-91 

121  -2 

ns  52 

56-55 

25-95 
0-65 

32-9 

14  00 

10-68 

•  i  ..»- 

17-26 

2-I-7:; 
28-74 
76-17 

188-2 

77  86 

56-33 

20-94 
1-5 

37-52 

14  OO 

Total  solubles    

Ron-tans     

Tannin    

Hide  substance     

1710 

1  -55 

15-66 

12-21 
26-06 

68-11 

Pelt  weigh!  ■  100 

142-0 

(Ireen  weight 
Leathi  r  welsht     100 

71-08 

Green  weight 
leather  welitlit      loo 

50-04 

Pall  urehjht 

Fats     

20-54 
1  -86 

S  ilnblo  tannin      loo 

36-84 

I'otal  Union 

Tensile  strength  test. 


Total 

experiment. 

Tannage. 

s.i-ii  hi 

Original  dimensions. 

Stress  o 

pounds. 

elongation. 

Moisture. 

Acetic  . 

\      i          i 

Normal. 
Ai  Id, 

4    I) 

8  n 

Breadth. 

1-531 
1-62 

Thickness. 

0-25 
0-252 

Area. 
0-3827 
0-4O82 

set 

Per  sq.  in. 

4755 
3307 

36 

38 

IV 

IS4J2 

13-9 

Ad-tic   .nil 

rfo.  1            J 

Horraal. 
Add. 

7   li 
3  B 

1-551 
1-511 

0-214 

0-2:14 

0-3319 

0-3005 

1240 
1000 

3736 
2773 

41 
37-5 

14-1 
1401 

A. -tii'   arid        | 

rfo    1 

Normal. 
Add, 

7   11 
:)  l> 

1-543 
1  -636 

0-207 
0-217 

0-8184 
0-3333 

1220 
1030 

3819 
3090 

38-8 
33-3 

14-1 
14-01 

Aaotlc  acM 

Ho.  2 

Norn  i.i  1. 
idd. 

4    X 
8  X 

1-642 
1-645 

0-212 
0-234 

0-3481 
0-3849 

540 

610 

1551 
15S4 

38 
34 

1  3-72 
14-24 

tattle  add     i 

Mo.  2           J 

Normal. 
Add. 

7  X 
3  X 

1-55 
1-65 

0-157 
0-165 

0-2433 

0-2722 

680 
600 

2794 
2204 

43 
37-5 

14-13 
14-37 

Acetic  ai  M      i 
Ho.   2             )' 

Xnrmal. 
Ac-id. 

7  L 

3    I. 

1-55 
1-550 

0-172 
0-171 

0-2600 
0-266 

670 
660 

2513 
2481 

38-8 
37-5 

14-13 
14-37 

Sulphuric  acl  i      l 

tfo.  a          y 

Normal. 
Add. 

7  T 

a  i 

1-559 
1-528 

0-249 
0-233 

0-3881 
0-356 

1150 
820 

2963 
2303 

45-8 
26 

14-19 
14-5 

Sulphuric  arid 
rfo.  a           1 

Normal. 
Add. 

7H 
3  11 

1-651 
1-525 

0-252 
0-281) 

0-3933 
0-427 

1060 
940 

2695 
2201 

43 
21 

14-19 
14-5 

increased  in  (ho  pelt  the  resulting  leather  becomes 
harder  and  more  rigid,  the  elasticity  decreases, 
the  amount  of  fixed  tannin  increases,  and  also  the 
resistance  to  the  penetration  of  water.  From  the 
commercial  standpoint  it  is  a  desirablo  process. 
giving  greater  weight  and  stouter  leather,  but 
under  conditions  obtaining  in  a  hot  dry  climate 
it  is  probable  that  the  resistance  to  wear  decreases. 

The  actual  tanning  process  probably  ceases 
when  the  fibre  is  permanently  set,  a  result  obtained 
with  a  liquor  containing  a  low  concentration  of 
tannin.  Any  increase  of  tannin  obtained  after 
that  point  is  reached  can  only  act  as  a  filling 
agent  and  the  good  results  obtained  from  chrome 
sole  leather  show  that  there  are  better  filling  agents 
llian  the  vegetable  tannins.  A  considerable 
amount  of  leather  is  struck  through  in  the  pits 
and  then  placed  in  the  drum  to  be  filled  up  with 
extract,  etc.  The  w  eak  point  in  this  process  is  I  In- 
filling agent.  The  tanner's  process  is  a  correct. 
one  but  the  material  with  which  he  is  supplied  is 
not  good.  What  is  wanted  is  a  substance  insoluble 
in  water  and  one  that  will  remain  plastic  when  tin- 
leather  is  dry. 

Our  work  confirms  some  of  the  previous  results 
ohtained  by  J.  R.  Blockey. 


Yorkshire  Section. 


Meeting  held  at  Leeds  on  Fr'day,  February  4th, 
1918. 


PItOF.    J.    W.    COBB    IN    THE    CHAIR. 


LOHH    OF    INDICAN    DURING    AIR-DRYING 
OF  INDIGO  LEAF. 

BY    PROF.    E.    R.    WATSON,    M.A.,  D.SC. 

This  investigation  was  undertaken  in  connection 
with  an  examination  of  the  chemical  nature  of  the 
substances  in  solution  in  seeth-water  (A.  G. 
Perkin,  Chein.  Hoc.  Trans.,  1916,  109,  210  el  scq.). 

The  percentage  of  indican  in  the  samples  of 
leaf  examined  was  determined  by  boiling  the 
aqueous  extract  with  isatin  and  hydrochloric 
acid  and  weighing  the  indirubin  produced,  accord- 
ing to  the  method  worked  out  by  Gaunt,  Thomas, 
and  Bloxam,  under  Prof.  A.  G.  Perkin's  directions 
(this  Journal,  1907,  1178). 

The  method  of  extraction  described  by  Orchard- 
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son,  Wood,  ;uid  Bloxam  (this  J.,  1907,  7)  did  not 
prove  efficient  for  fresh  leaf,  probably  because 
the  unbroken  epidermis  of  the  fresh  leaf  is  more  or 
less  impermeable  to  water.  It  was  found  that  all 
the  indican  was  extracted  if  boiling  water  was 
poured  over  the  leaves  and  the  water  then  boiled 
with  the  leaves  for  one  minute.  Nothing  less  than 
this  was  sufficient,  as  the  following  figures  show  :— 

Indirubin  from  10  grms.  of  fresh  leaf. 


Sample  1. 

Sample  3. 

Sample  4. 

Extraction       according       to 

raethodof  Orchard  son,  Wood, 

and  Iiloxam  (loc.  cit.) 

00190 

— 



Leaves  steeped  in  tailing  water 

0-0877  1 

— 

0 0817  1 

bailing    water    poured    over 

leaves  and  water  boiled  with 

leaves  for  J  minute      .... 

. — . 

— 

0-0945 

Ditto,  boiling  for  1  minute  . . 

0-1008 

01057 

00970 

The  method  of  extraction  adopted  was  as 
follows : — Ten  grms.  of  leaf  was  placed  in  an 
Erlenmeyer  flask  of  250  c.c.  capacity  and  about 
75  c.c.  of  boiling  water  poured  over  them.  The 
water  in  the  flask  was  at  once  brought  to  the  boil 
and  kept  at  the  boil  for  one  minute.  The  water 
was  quickly  drained  from  the  leaves  and  filtered 
and  the  leaves  were  treated  with  successive 
quantities  of  water  at  00°  C,  each  quantity  being 
allowed  to  stand  with  the  leaves  for  one  minute, 
then  drained  off,  filtered,  and  added  to  the  extract 
until  its  volume  was  made  up  to  250  c.c.  This 
extract  was  treated  with  the  same  quantity  of 
isatin  and  hydrochloric  acid  as  prescribed  by 
Gaunt,  Thomas,  and  Bloxam  (loc,.  cit.)  for  5  grms. 
of  dried  leaf.  (It  was  found  that  fresh  leaf  lost 
about  two-thirds  of  its  weight  on  air-drying.) 
For  the  sake  of  uniformity  all  samples  of  leaf, 
both  fresh  and  air-dried,  were  extracted  in  this 
way. 

The  first  sample  of  leaf  (kindly  supplied  by  Mr. 
R.  S.  Finlow,  Bengal  Agricultural  Department) 
was  collected  in  Behar,  packed  very  loosely  in  a 
glass-stoppered  bottle,  and  sent  by  post  to  Dacca 
for  analysis,  so  that  analysis  was  made  two  days 
after  the  leaves  were  collected.  The  second, 
third,  and  fourth  samples  were  plucked  at  different 
times  from  plants  grown  in  Dacca  and  the  fresh 
leaf  was  analysed  within  an  hour  of  plucking. 
For  air-drying  the  leaflets  (separated  from  the 
stalks — all  analyses  were  for  the  separated  leaflets) 
were  spread  in  a  thin  layer  on  sheets  of  filter-paper, 
covered  by  a  fine  cotton  net,  and  allowed  to  stand 
in  a  N.  verandah  until  they  were  practically 
constant  in  weight.  This  took  3 — 4  days.  The 
results  obtained  are  tabulated  below. 

Indirubin  obtained  from  10  grms.  of  leaf  {weighed 
in  fresh  condition). 


Leaf  extracted  whilst 

Leaf   extracted   after 

fresh. 

air-drying. 

Sample   1 

0-1008 

0-0568  1 
0-0515  J 

Sample  2 

0-0825  1 

0-0610  I 

0-0832  ) 

0-0593  ) 

Sample  3 

0-1057 

0-0763  I 
0-0732 ) 

In  each  case  air-drying  has  caused  a  very 
considerable  loss  of  indican.  Samples  2  and  3 
lost  27-5  and  29-3%  of  indican  respectively. 
Sample  1  lost  much  more.  This  "was  the  sample 
which  had  stood  for  2  days  in  a  glass-stoppered 
bottle    before  examination" 

If  leaf  is  packed  closely  and  allowed  to  stand, 
some  fermentation  takes  place  and  all  the  indican 
may  disappear.  In  this  case  a  good  deal  of 
indigo-blue    is    deposited    in    the    leaves.     From 


this  it  was  expected  that  protracted  drying  in 
thicker  layers  would  cause  a  greater  loss  of  indican  ; 
aud  this  was  found  to  be  the  case. 


Sample  3. 


Leaf  extracted 
whilst  fresh. 


01057 


Extracted  after 
air-drying  in 
3 — 4   days. 


0-0763  ) 
0-0732  )" 


Extracted  after 
protracted   air- 
drying  in  thicker 
layers. 


0-0597 


It  was  also  found  that  rapid  drying  in  a  steam- 
oven  completely  destroyed  the  indican. 

The  results  obtained  are  of  some  general  interest 
as  they  indicate  that  any  drying  or  standing  of  the 
leaf  before  extraction  will  considerably  reduce  the 
yield  of  indigo.  In  earlier  days  the  leaf  was 
sometimes  dried  before  extraction ;  e.g.,  in 
Crookes'  "  Dyeing  and  Calico  Printing,"  1S74 
edition,  pp.  448  and  451,  there  is  a  quotation 
(Twist)  to  the  effect  that  in  Guzerat  the  leaves 
were  dried  in  the  sun  ;  and  in  Bancroft's  "  Philo- 
sophy of  Permanent  Colours,"  Vol.  1,  p.  173,  it  is 
stated  that  in  some  cases  the  stems,  and  leaves 
are  put  into  the  steeping-vat  at  once,  in  others 
after  being  more  or  less  dried.  It  has  been  stated 
that  in  the  Madras  Presidency  it  was  the  custom 
to  dry  the  leaves  before  steeping,  but  apparently 
it  is  not  the  practice  there  to-day.  Gaunt, 
Thomas,  and  Bloxam  (loc.  cit.,  pp.  1180 — 1181) 
remark  that  probably  there  is  considerable  loss 
of  indican  during  air-drying,  but  so  far  as  the 
writer  is  aware  the  present  note  is  the  first  record 
of  any  reliable  investigation  of  the  point.  The 
loss  of  indigo-yielding  glucoside  which  may  occur 
if  the  leaf  is  not  put  into  the  steeping- vats  immedi- 
ately is  evidently  very  considerable,  and  obviously 
arrangements  should  be  made  to  avoid  any  delay. 
In  the  cane-sugar  industry  it  has  long  been  recog- 
nised that  commercial  success  depends  on  getting 
the  cane  into  the  factory  without  delay,  as  other- 
wise some  inversion  of  the  cane-sugar  occurs. 
Apparently  delay  is  equally  serious  to  the  indigo- 
planter,  yet  the  present  note  records  th  ■  first 
quantitative  investigation  as  to  whether  there  is 
any  loss  if  the  leaf  is  allowed  to  stand  or  dry  before 
putting  into  the  steeping-vat. 

Colour  Chemistry  and  Dyeing  Department, 
Leeds  University. 


Communication. 


SEPARATION  OF  SECONDARY  ARYLAMlNES 
FROM  PRIMARY  AMINES. 

BY   TUDOR   WILLIAMS  PRICE,   B.A.,   M.SC,   A.I.C. 

When  secondary  arylamines  are  prepared  in  the 
usual  way  by  heating  a  primary  amine  with  an 
alcohol  in  the  presence  of  a  condensing  agent 
such  as  sulphuric  acid  or  hydrochloric  acid,  the 
product  obtained  is  always  contaminated  with 
unchanged  primary  amine  and  also  with  tertiary 
amine.  The  isolation  of  the  secondary  amine  by 
fractional  distillation  of  the  crude  product  is 
tedious  and  also  unsatisfactory  owing  to  the  close- 
ness of  the  boiling  points  of  the  primary,  secondary, 
and  tertiary  amines.  The  isolation  of  the  second- 
ary amine  by  conversion  into  the  nitrosamine 
and  reduction  of  the  latter  is  expensive  and  more- 
over produces  low  yields,  so  is  inapplicable  except 
on  a  purely  laboratory  scale. 

During  the  course  of  an  investigation  into  the 
conditions  affecting  the  production  of  ethyl-o- 
toluidine,  it  was  found  that  a  very  satisfactory 
and  economical  separation  of  the  secondary  amine 
from    o-toluidine    could    be    made    by    means    of 
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sulphuric  acid.  After  the  method  had  been 
worked  <"it.  it  was  discovered  thai  a  similar 
method  had  lii-cn  used  l>v  (inehni  and  Blumer 
(tlii-  .1..  1890,  18,  129)  in  the  separation  of  methyl- 
o-tohddine  from  o-toluidine.  l'ew  details  are  gh  en 
by  these  authors  and  consequently  it  was  thought 
1 1  wit  it  would  be  of  Interest  and  utility  to  publish 
the  dt -tails  worked  out  by  the  present  author. 

Primary  aromatic  amines  combine  with  concen- 
trated sulphuric  acid  to  form  solid  sulphates 
which  are  insoluble  in  the  free  base.  Secondary 
and  tertiary  amines,  on  the  other  hand,  under  the 

same  conditions  form  syrupy  sulphates  which  dis- 
solve in  the  free  base.  It  Is  found  that  an 
economical  method  of  separation  of  these  sub- 
statues  can  be  based  on  this  difference  in  behaviour. 

If  a  mixture  of  primary,  seeondary,  and  tertiary 
amines   is   treated    with   the   requisite   quantity   ot 

98%  sulphuric  arid  to  combine  with  the  primary 

amine   present,    the   distribution   of   the   sulphuric 

acid  is  influenced  by  two  factors,  namely,  the 
relative  strengths  of  the  bases  present  and  the 
degree  of  insolubility  of  their  sulphates.  Experi- 
ments have  shown  that  the  latter  factor  pre- 
dominates and  that  practically  the  whole  of  the 
primary  amine  is  precipitated  as  sulphate.  A 
small  proportion  only  of  the  sulphuric  acid  com- 
bines with  the  alkylated  amines  but  the  sulphates 
of  these  compounds  remain  dissolved  in  the  excess 
of  the  amines,  and  consequently  the  primary 
sulphate  can  he  removed  by  filtration. 

Experimental.  The  sulphuric  acid  tised  was  of 
sp.  gr.  1-84  (108  T\v.).  The  et hyl-o-toluidine  was 
made  by  heating  o-toluidine  and  ethyl  alcohol  with 
sulphuric  acid  in  an  autoclave.  The  i  rude  product 
"j-  once  distilled  to  remove  alcohol  and  impurities 
of  high  boiling  point 

The  amount  of  o-toluidine  present  in  ethyl-o- 
toluidine  was  determined  by  means  of  the  dye 
formed  with  K-salt  (sodium-/3-naphthol-:'..i'>-di- 
sulphonate),  observing  the  precautions  recom- 
mend, d  by  Heverd  in  and  de  la  Ilarpe  (Ber.,  1889, 
22,  1004).' 

Separation  of  ethyl-o-toluidine  from  o-toluidine. 
The  crude  ethyl-o-toluidine  generally  contains 
10 — 15  0o  of  unchanged  o-toluidine  and  the  amine 
Used  in  the  majority  of  these  experiments  con- 
tained this  percentage  of  o-toluidine. 

A  preliminary  experiment,  using  the  theoretical 
amount  of  sulphuric  acid  required  to  combine  with 
all  the  o-toluidine,  showed  that  the  amount  of 
primary  base  was  reduced  from  10  %  to  7  %. 

A  series  of  experiments  was  then  carried  out,  in 
which  the  proportion  of  sulphuric  acid  to  the 
mixed  bases  was  gradually  increased  until  it  was 
greatly  in  excess  of  the  amount  required  to 
combine  with  all  the  o-toluidine  present.  Great 
heat  is  developed  during  the  combination,  and 
after  cooling  to  ordinary  temperature  the 
mixture  was  filtered.  Filtration  was  tedious  and 
tie-  sulphate  could  not  be  obtained  free  from  base. 
Washing  with  ether  removed  the  adhering  base 
from  the  sulphate.  The  results  are  shown  in 
Table  I. 


These  results  show  that  even  with  a  30  %  excess 

of  sulphuric  acid  a  complete  separation  was  not 

Obtained,   and   that    an   excess  of   about   15%  was 

necessary   to   reduce   the   primary    base   content 

from  10%  t<>  1—2%,  Later,  working  with  much 
larger  quantities  it  was  found  that  only  a  very 
slight  ex.ess  of  sulphuric  a/ id  was  required  and 
that   an  excess  larger  than  aboul    8-    5%  produced 

some  syrupy   sulphate  of  th,-  secondary  amine. 

which  tnaile  lilt  rat  ion  almost.  Impossible. 

Freeting  out  of  sulphate.  The  flrst  series  of 
experiments  showed  that  a  complete  separation  of 
the  primary  and  secondary  amines  is  not  obtained 
even  when  an  amount  of  sulphuric  acid  greatly 
in  excess  of  that  required  to  combine  with  all  the 
primary  amine  is  added.  This  might  he  due  to 
the  slight  solubility  of  the  o-toluidine  sulphate  in 
the  secondary  amine  at  room  temperature.  Accord- 
ingly 150  grms.  of  ethyl-o-toluidine  containing  10% 
o-toluidine  was  treated  with  8  grms.  of  96% 
Sulphuric  acid;  in  one  case  the  mixture  was 
cooled  to  room  temperature  and  in  the  other  to 
— 18°  C.  by  means  of  a  freezing  mixture.  The 
sulphate  was  filtered  in  each  case  and  the  amount 
of  primary  amine  left  in  the  mixture  determined. 
In  the  first  case.  102  grms.  of  filtrate  was  obtained 
containing  1-6%  of  o-toluidine;  the  sulphate 
yielded  89  grms.  of  amine  containing  2-4-8%  of 
o-toluidine.  When  the  mixture  was  cooled  to 
— 13°  C.  and  filtered,  the  filtrate  weighed  103  grms. 
and  contained  1-8  %  of  o-toluidine  ;  the  sulphate 
yielded  39  grms.  of  amine  containing  22-3%  of 
o-toluidine. 

These  experiments  show  that  there  is  no  differ- 
ence in  the  separation  when  the  mixture  is  cooled 
to  — 13°  0.  or  to  room  temperature  and  that  the 
incompleteness  of  the  separation  is  not  due  to  a 
slight  solubility  of  the  o-toluidine  sulphate  iu 
ethyl-o-toluidine. 

The  probable  explanation  of  the  incompleteness 
of  the  separation  is  that  although  the  bulk  of  the 
sulphuric  acid  combines  with  the  o-toluidine,  owing 
to  the  insolubility  of  its  sulphate,  yet  a  certain 
amount  combines  with  the  ethyl-o-toluidine.  If 
this  be  true,  then  successive  treatments  with 
sulphuric  acid  should  diminish  the  amount  of 
o-toluidine  left  in  the  mixture  until  it  becomes  a 
negligible  quantity.  To  confirm  this  view  some 
ethyl-o-toluidine  containing  a  high  percentage  of 
o-toluidine  was  treated  as  described  below. 

100  grms.  of  ethyl-o-toluidine  containing  10% 
of  o-toluidine  was  treated  with  8  grms.  of  96% 
sulphuric  acid.  After  filtration  50  grms.  of  ethyl- 
o-toluidine  containing  6-9  %  of  o-toluidine  was 
obtained.  The  50  grms.  of  ethyl-o-toluidine  was 
treated  with  2  grms.  of  90  %  sulphuric  f„cid  and 
filtered.  The  filtrate  weighed  36  grms.  and  con- 
tained 1-3  %  of  o-toluidine. 

In  another  experiment  2800  grms.  of  ethyl- 
o-toluidine  containing  12  %  of  primary  base  was 
treated  with  180  grms.  of  96%  sulphuric  acid  .and 
put  through  a  filter  press  after  cooling  to  room 
temperature.  1850  grms.  of  ethyl-o-toluidine  con- 
taining   2-9%    of    primary    base    was    obtained. 


Table  I. 

Effect  of  excess  of  sulphuric  acid  upon  the  separation   of  ethyl-o-toluidine  from  a  mixture  containing  10% 

o-tohiirfiiir. 


No.  of 

Mixed 

Li-.--, 
wt.  in 
grins. 

Sulphuric  acid. 

Filtrate. 

Base  obtained  from  sulphate. 

Expt. 

Wt.  in  grms. 

Excess. 

Wt.  in  grms. 

Primary  base. 

Wt.  in  grms. 

Primary  base. 

1 

2 

3 

100 

l  :,i  i 

100 

5  0 
8  0 
6-0 

% 

9 

14 

30 

71 

102 

69 

0/ 
/o 

3-3 

1-6 
1-4 

22 
39 

13* 

26°-4 
24-8 
19-6 

•  Sulphate  washed  with  ether  before  neutralising. 
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1S00  grms.  of  the  filtrate  from  the  last  experiment 
was  treated  with  30  grins,  of  96 %  sulphuric  acid 
and  filtered.  1625  grms.  of  ethyl-o-toluidine  con- 
taining 00%  of  o-toluidine  was  obtained.  The.se 
experiments  confirm  the  statement  that  successive 
treatments  with  sulphuric  acid  are  necessary 
owing  to  its  distribution  between  the  two  amines. 

Large  scale  experiments.  The  separation  of 
ethyl-o-toluidine  from  o-toluidine  having  been 
successfully  performed  on  a  laboratory  scale,  it 
was  decided  to  apply  it  on  a  semi-manufacturing 
scale.  For  this  purpose  filtration  of  the  sulphate 
is  too  slow  and  a  centrifuge  was  used.  In  order 
not  to  clog  the  centrifuge  by  the  syrupy  sulphate 
of  the  secondary  base,  the  amount  of  sulphuric 
acid  used  was  exactly  sufficient  to  combine  with 
all  the  o-toluidine  present.  187-5  lb.  of  ethyl-o- 
toluidine  containing  15-6%  of  o-toluidine  was 
treated  with  14  lb.  of  sulphuric  acid.  After 
standing  overnight  it  was  filtered  and  114  lb.  of 
ethyl-o-toluidine  containing  2-7  °0  of  o-toluidine 
was  obtained.  This  contained  70  %  of  the 
secondary  amine  originally  present.  In  a  second 
experiment.  184-5  lb.  of  ethyl-o-toluidine  containing 
4-1%  of  primary  amine  was  treated  with  3  lb. 
11  oz.  of  sulphuric  acid.  After  passing  through  the 
centrifuge  1525  lb.  of  ethyl-o-toluidine  containing 
1  %  of  primary  amine  was  obtained.  This  is  a 
yield  of  S5°0  of  the  secondary  amine  originally 
present. 

These  results  show  that  the  method  can  be 
applied  to  large  scale  working  equally  with 
laboratory  experiments.  The  yield  of  secondary 
amine  after  purification  is  always  better  the  lower 
the  original  content  of  primary  base.  This  is  due 
to  the  secondary  base  being  retained  by  the 
sulphate  of  the  primary  base  on  the  filter  or 
centrifuge.  To  obtain  a  greater  yield  the  sidphate 
can  bo  washed  with  an  anhydrous  solvent,  such  as 
benzene  or  alcohol,  in  which  the  sulphate  is  not 
appreciably  soluble.  By  distillation  the  solvent 
and  secondary  amine  can  be  recovered  separately. 
This  was  done  with  the  sidphate  from  the  last  two 
experiments.  The  combined  sulphates  as  taken 
from  the  centrifuge  weighed  96  lb.  The  theoretical 
weight  should  be  56-5  lb.  calculated  on  the  sulphuric 
acid  used.  Hence  395  lb.  of  secondary  amine  was 
retained  by  the  sulphate.  The  sulphate  was 
accordingly  churned  up  with,  100  lb.  of  benzene 
in  a  closed  vessel  and  then  centrifuged.  The 
benzene  was  distilled  and  the  residue  above  100°  C. 
weighed  40-5  11).  and  contained  20  °0  of  o-toluidine. 
The  sulphate  was  air-dried  for  several  days  and 
weighed  55  lb.  The  above  figures  show  that  an 
almost  theoretical  yield  of  ethyl-o-toluidine  can  be 
obtained  when  the  sulphate  is  washed  free  of 
adhering  secondary  amine  by  an  anhydrous 
solvent. 

For  a  continuous  process  the  best  solvent  is 
absolute  alcohol,  since  then  the  sulphate  need  not 
be  dried  but  can  be  utilised  at  once  for  a  Eresh 
autoclave  charge,  after  analysis.  Tliis  was  done 
and  the  resulting  crude  ethyl-o-toluidine  was  of 
the  same  quality  as  when  obtained  from  o-toluidine, 
alcohol,  and  sulphuric  acid. 

The  method  outlined  above  is  therefore  an 
economical  and  satisfactory  method  of  separating 
ethyl-o-toluidine.    since   the    o-toluidine   sulphate. 


and  the  alcohol  used  in  washing  it,  can  be  used  for 
a  fresh  autoclave  charge  and  no  non-essential 
material  is  used  at  all. 

The  above  method  of  removing  a  primary  amine 
is  applicable  to  other  primary  amines  as  is  shown 
by  the  following  experiments. 

Separation  of  mono-meihylaniline  from  aniline. 
100  gims.  of  monometbylaniline  containing  10%  of 
aniline  was  treated  with  5  grms.  of  96  %  sulphuric 
acid  and  filtered.  SO  grms.  of  monoinethylaniline 
containing  1;8%  aniline  was  obtained.  The  yield 
is  87  %  of  the  monomethylaniline  originally  present. 

Separation  of  dimethylaniline  from  aniline.  100 
grms.  of  dimethylaniline  containing  12  %  aniline 
was  treated  with  6  grms.  of  96%  sulphuric  acid 
and  filtered;  the  yield  was  75  grms.  of  dimethyl- 
aniline containing  0-4%  of  aniline.  This  is 
equivalent  to  S3  %  of  the  dimethylaniline  originally 
present. 

Separation  of  a  mixture  of  mono-  and  di-methyl- 
aniline  from  aniline.  100  grms.  of  a  mixture  of 
mono-  and  dimethylaniline  containing  5  %  of 
aniline  was  treated  with  2-5  grms.  of  96  %  sulphuric 
acid  and  filtered ;  yield  =  84  grms.  of  mixed 
amines  containing  01  %  of  aniline.  This  is 
equivalent  to  a  yield  of  88  %  of  the  mono-  and  di- 
methylaniline originally  present. 

Separation  of  ethylaniline  from  aniline.  50  grins, 
of  ethylaniline  containing  11-3%  of  aniline  was 
treated  with  28  grms.  of  sulphuric  acid  and 
filtered.  36  grms.  of  ethylaniline  containing 
0-42%  of  aniline  was  recovered.  This  is  equi- 
valent to  a  yield  of  SO-6%  of  the  secondary  amine 
originally  present. 

Separation  of  diethylaniline  from  aniline.  50 
grms.  of  diethylariiline  containing  7-8%  of  aniline 
was  treated  with  2  grms.  of  sulphuric  acid  and 
filtered.  38  grms.  of  diethylaniline.  containing 
0-15%  of  aniline  was  recovered.  The  yield  is 
therefore  82-3  %  of  the  tertiary  amine  originally 
present. 

The  above  results  show  that  the  sulphate  method 
of  removing  a  primary  amine  is  applicable  to  a 
mixture  of  primary  and  secondary  or  primary  and 
tertiary,  or  primary,  secondary,  and  tertiary 
amines. 

Summary, 

Experiments  have  been  carried  out  on  the 
separation  of  primary  arylamines  from  secondary 
and  tertiary  amines  by  means  of  sulphuric  acid. 
The  mixture  is  treated  with  a  quantity  of  sulphuric 
acid  sufficient  to  combine  with  all  the  primary 
amine  and  filtered.  If  desired  a  second  treatment 
may  be  given. 

An  increased  yield  can  be  obtained  by  washing 
the  sulphate  of  the  primary  amine  free  from 
secondary  or  tertiary  amine  by  means  of  an 
anhydrous  solvent.  If  desired,  the  sulphate  can 
be  used  for  a  fresh  autoclave  charge. 

In  conclusion,  the  author  wishes  to  express  his 
thanks  to  Messrs.  Nobel's  Explosives  Co.,  Ltd.. 
and  to  Mr.  '\Ym.  Rintoul,  Manager  of  the  Research 
Section,  for  the  facilities  offered  for  carrying  out 
this  work  and  permission  to  publish  the  results. 

Research  Laboratary, 
Ardeer  Factory, 
Stevenston. 
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Mfiliihi   held   nl    Kdinburgh   on    Tuesday,   Jaiiiniry 
\blh,  1918. 


MIC.     (>.     II.    DOTT    IN    THIS    CHAIK. 


A       CONVENIENT      AUHANUKMKNT      FOR 
ILLUMINATING  A  CHEMICAL  BALANCE. 

BY    B.    D.    PORHITT,    M.SC.(LOND.),    F.I.C. 

In  arranging  the  illumination  of  a  balance,  in 
addition  to  securing  satisfactory  lighting  of  the 
graduated  beam,  pans,  and  pointer,  care  must 
be  takeu  to  avoid  any  unequal  expansion  of  the 
balance  arms  due  to  heat,  or  disturbance  of 
equilibrium  arising  from  air  currents.  For  these 
reasons  the  source  of  light  should  be  placed 
symmetrically  to  the  beam  at  the  top  of  the 
balance  case  and  should  be  as  extensive  as  possible 
in  order  to  redu-  e  heat  radiation  to  a  minimum 
and  to  distribute  uniformly  such  as  is  unavoidable. 

The  type  of  electric  lamp  in  which  the  light 
source  consists  of  a  metallic  filament  suspended 
along  a  narrow  tube  seemed  to  be  free  from  the 
defects  of  the  ordinary  type,  since  the  heat 
evolved  would  be  slight  and  largely  dissipated, 
and  further,  owing  to  the  shape  of  the  lamp, 
it  could  be  easily  arranged  so  that  any  slight 
beating  effect  should  be  uniformly  distributed 
over  the  beam  of  the  balance. 

In  the  arrangement  here  described  a  "  tubolite  " 
metallic  filament  lamp  of  16  candle-power,  8  J  inches 
long,  is  employed,  enclosed  in  a  semi-circular 
aluminium  reflector  which  serves  both  to  direct 
the  light  through  the  glass  top  into  the  balance 
case  and  to  screen  the  light  source  from  the  view 
of  the  person  weighing.  Both  these  fittings  are 
standard  articles  in  the  electrical  trade. 

In  order  to  ensure  the  lamp  and  reflector  always 
being  placed  symmetrically  to  and  slightly  in  front 
of  the  balance  arm,  two  upright  brass  springs  are 
attached  to  the  wood  work  of  the  balance  case 
and  into  circular  counter-sunk  holes  in  these 
are  sprung  the  bosses  at  each  end  of  the  reflector. 

The  lamp  and  fittings  can  therefore  be  removed 
for  cleaning  or  other  reasons  by  merely  loosening 
the  springs,  and,  to  facilitate  this  operation  and  to 
protect    the    latter    from    injury,  they    are    each 
screened    by   a   standard   of   polished   ebonite   or   I 
hard  wood.     By  this  device  the  balance  and  its 
source  of  illumination  are  self-contained,  and  the 
case  may  be  altered  in  position  at  will  by  merely    - 
lengthening  the  flexible  lead  or  by  making  connec-    ; 
tion  to  another  point  of  the  electrical  supply. 

Experiments  indicate  that  the  increase  of  tem- 
perature inside  the  balance  case  under  normal 
conditions  of  weighing  by  such  artificial  illumina- 
tion should  not  amount  to  more  than  2° — 3°  C. 
Snob  a  variation,  when  uniform,  should  not  affect 
the  accuracy  of  an  ordinary  analytical  balance 
giving  trustworthy  results  over  the  range  of  tem- 
perature variation  experienced  in  ordinary  labora- 
tory practice. 

Evidence  has  also  been  adduced  that  no  disturb- 
ance of  equilibrium  due  to  uneven  heating  of  the 
balance  arms  or  air  currents  need  be  feared  when 
employing  this  form  of  illumination. 

In  conclusion,  I  have  to  express  my  indebted- 
ness to  Mr.  A.  C.  D.  Smith  and  Mr.  D.  McKinnon, 
of  the  Engineering  and  Vulcanite  Departments 
respectively,  for  their  co-operation  in  designing 
ana  making  the  device  which  forms  the  subject 
of  the  present  communication. 

Research  Laboratory, 
Castle  Mills, 
Edinburgh. 


DETERMINATION  OF  NITROGEN  CONTENT 
OF  RUBBER 

BY   M.VmTHW   HOWIK. 

Some  time  ago  it  was  necessary  to  determine 
the  nitrogen  content  of  a  very  considerable 
number  of  samples  of  plantation  rubbor.  The 
nature  of  the  nitrogen  compounds  present  in 
rubber  is  still  uncertain,  but  it  was  thought  that 
they  would  be  fairly  easily  decomposed  into 
ammonia,  and  this  conjecture  proved  later  to  be 
correct.  The  method  adopted  was  Wilfarth's 
copper  sulphate  modification  of  the  Kji  ldahl 
process,  which  gave  complete  satisfaction. 

It  is  very  generally  held  that  in  Kjeldahl  estima- 
tions, of  whatever  kind,  the  end  point  or  the  [joint 
at  which  digestion  with  sulphuric  acid  may 
cease  is  when  the  solution  becomes  clear.  The 
factor  which  should  decide  the  completion  of  any 
determination,  however,  is  not  the  point  at  which 
the  solution  becomes  transparent  but  thatatwliich 
the  nitrogen  compounds  present  have  been  com- 
pletely converted  into  ammonia.  Owing  to 
the  large  proportion  of  hydrocarbons  present 
in  rubber,  it  was  found  that  in  practically  every 
case  at  least  6  hours  was  necessary  to  clarify  the 
solution,  and  it  was  decided  to  carry  out  an 
investigation  with  a  view  to  determining  whether 
or  not  th"  time  of  heating  could  be  curtailed. 

In  each  determination  about  1  grm.  of  rubber 
was  digested  with  30  c.c.  of  sulphuric  acid,  7  grms. 
of  potassium  sulphate,  and  about  1  grm.  of 
anhydrous  copper  sulphate.  Six  separate  estima- 
tions were  carried  out  in  which  after  1,  2,  3,  4,  6, 
and  6  hours  respectively,  the  heating  was  dis- 
continued and  the  nitrogen  figure  determined  in  the 
usual  way.  The  mixture  digested  for  6  hours  had 
become  quite  transparent  although  not  colourless  ; 
the  others  still  contained  varying  proportions  of 
suspended  carbon.  The  results  obtained  are 
given  in  the  following  table. 


Time  of  heating. 
Hours. 


Plantation  sheet. 


Manihot  rubber. 


Sample  I. 
Nitrogen  %. 


Sample  II. 

Nitrogen  %. 


019 
0-20 
0-23 
0-24 
0-23 
0-24 


0-31 
0-30 
0-32 
0-33 
0-32 
0-32 


Nitrogen  %. 


0«8 
0-70 
0-72 
0-72 
0-73 
0-72 


These  results  show  that,  for  rubber  at  any  rate, 
it  is  not  necessary  to  clear  the  solution,  and  that 
from  3 — 4  hours  is  quite  long  enough  to  get  the 
maximum  nitrogen  figure. 

Laboratory, 

Castle  Mills, 
Edinburgh. 
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CORROSION  OF  LEAD  ROOFING. 

(See  this  J.,  1918,  39  t.) 

Discussion. 

Mr  F.  Southekden  writes  as  follows  : — In  May 

last  I  examined  two  samples  of  a  yellowish-white 

incrustation    formed    by    the    corrosion    of    lead 

roofing  at  Axminster  Church.     The  material,  like 

that  analysed  by  Prof.  Brame,  had  the  characters 

of  commercial  white  lead,  though  of  poor  colour. 
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On  ignition,  the  loss  of  weight  was  13-6%  and 
13-2  °o  respectively  on  the  two  samples,  as  com- 
pared with  13-7%  required  by  the  formula, 
2PbC03,Pb(OR)2.  The  lead  had  been  laid  on 
oak  boards,  and  both  the  oak  and  lead  of  the  south 
aisle,  from  which  the  samples  were  taken,  had  been 
renewed  as  recently  as  1909.  On  turning  up  the 
sheets  in  several  places  the  oak  boarding  was  found 
to  be  very  thickly  coated  with  the  deposit,  3  0  oz. 
(exclusive  of  flakes  left  on  the  lead  sheet)  being 
taken  from  an  area  of  0  in.  by  6  in.  ;  that  is, 
nearly  7  lb.  of  lead  per  sq.  yd.  had  been  destroyed 
in  a  "period  of  8  years.  Perforation  of  the  lead 
was  observed  at  three  points.  It  is  worthy  of 
special  note  that  the  lead  of  the  nave  roof,  laid 
upon  deal  in  1833,  is  in  quite  good  condition.  The 
danger  of  laying  lead  upon  oak  is.  I  understand, 
generally  appreciated  by  architects,  being  at- 
tributed to  the  tannin  present  in  the  wood,  and 
experiment  shows  that  a  solution  of  ordinary 
tannin  exerts  a  solvent  action  on  clean  lead.  For 
the  dates  given  I  am  indebted  to  Mr.  Harbottle 
Reed,  F.R.I.B.A.,  the  architect  consulted,  who 
also  took  the  samples. 


Meeting    held    at    Burlinr/ton    House    on    Monday, 
March  4th,  1918. 


DH.    C.    A.    KEANE    IN    THE    C1IAIR. 


SOME  REACTIONS  OF  ACETYLENE. 

BY    W.    R.    HODGKINSON,  C.B.E. 

It  is  well  known  that  acetylene  polymerises, 
mainlv  to  benzene,  when  heated  in  a  closed  or 
partially  closed  vessel  at  120'— 150°  C.  At 
higher  temperatures  and  pressure  above  normal, 
and  especially  at  varying  pressures,  acetylene 
decomposes  into  carbon  and  hydrogen. 

The  gas  can,  however,  be  passed,  at  a  moderate 
speed,  through  a  glass  or  silica  tube  heated  to 
600° — 800'  C.  either  alone  or  diluted  with  an  inert 
gas  as  nitrogen  or  hydrogen  chloride  or  coal  gas, 
for  a  moderate  time "(20 — 60  minutes)  before  any 
serious  deposition  of  carbon  occurs.  The  nature 
of  the  glass  has  a  decided  influence  on  the  rate  of 
decomposition.  Silica  has  less  effect  than  soda- 
glass. 


Various  metals  were  heated  to  temperatures 
from  100c  to  1060°  C*  in  a  stream  of  acetylene  for 
like  time  periods.  Cadmium,  zinc,  lead,  tin, 
copper, aluminium,  and  others  showed  no  particular 
action  at  temperatures  up  to  their  melting  points. 
No  change  was  found  in  the  physical  state  of  the 
metals,  and  no  carbon  was  taken  up  by  them, 
and  the  carbon  deposited  burnt  off  without 
residue. 

Iron,  nickel,  cobalt,  and  to  a  lesser  extent 
manganese,  tungsten,  platinum,  and  palladium, 
almost  in  this  order,  showed  a  decided  reactivity 
when  heated,  in  some  cases  to  very  moderate 
temperatures  (e.g.,  200°  C),  in  acetylene,  either 
pure  or  diluted. 

Under  favourable  conditions  of  temperature 
and  supply  of  the  gas,  the  metal,  if  in  moderately 
small  pieces  as  wire,  frequently  glowed,  the  glow 
passing  along  the  whole  mass  of  metal  employed. 
Carbon  deposited  on  the  metal  and,  after  attaining 
a  moderate  thickness,  the  layer  peeled  off  and 
another  formed. 

In  the  case  of  iron  the  strength  of  the  metal  was 
retained — in  fact  somewhat  increased  ;  in  the  case 
of  nickel  and  cobalt  (and  to  a  lesser  extent  some 


1  hour.      1050°  C. 
I. 


2  hours.      1050'"  C. 
II.     • 

of  the  metals  before  mentioned)  a  great  physical 
change  was  observed.  They  became  quite  brittle, 
breaking  up  on  attempting  to  bend  them,  and  also 
showed  very  decided  corrosion  and  pitting.  This 
action  (with  nickel)  commenced  at  comparatively 
low  temperatures,  e.?.,  200°  C,  and  became  rapid 
at  600°  C. 

In  the  case  of  iron,  a  more  or  less  deep  carburisa- 
tion  resulted.  With  nickel  and  cobalt  carburisa- 
tion  was  also  observed. 

The  most  remarkable  part  of  this  action  of 
acetylene  is  that  as  the  carbon  of  the  acetylene 
enters  the  metals  (Fe,  Ni,  Co),  some  metal  enters 
into  and  is  contained  in  the  soot-like  deposit 
around  the  metal.  This  extrusion  or  volatilisation 
of  the  metal  was  found  to  occur  to  a  maximum 
extent  with  nickel,  followed  in  order  by  cobalt 
and  iron.  A  nickel  wire  (No.  14)  was  in  fact 
entirely  dispersed  or  disseminated  into  the  sooty 


*  Temperatures  were   controlled  by  melting  points  of  metals 
or  by  Rh-Pt  pyrometer. 


Vol.  XXXVII.,  No.  6]  TUNGAY     A<  ID-UKSIsriNG  IKo.N  AND  ITS  USES  IN  CHEMICAL  PLANT.      87  t 


deposit   by   heating    for  a   few  hours  in  the  gas 
~i  ream. 

The  amount  of  metal  contained  in  this  black 
deposit  was  found  to  vary  considerably  In  different 
experiments.  The  cause  of  variation  is  not  yet 
quite  determined. 

In  some  Oases  as  much  as  16%  of  nickel  was 
obtained,  [n  others  about  5°u.  With  iron  3  °u 
and  more  has  been  observed.  Dilution  of  the 
acetylene  was  found  not  to  stop  the  wandering 
of  the  metal,  but  simply  to  reduce  the  rate  a  little. 

The  carburising  of  iron  by  heating  in  acetylene 
is  very  rapid,  especially  at  temperatures  above 
800°  ('.,  and  many  observations  indicate  that  it 
reaches  a  maximum  just  below  1000°  C.  The 
type  of  caibuiisation  is  quite  peculiar,  the  carbon 
showing  distinct  diffusion  into  the  metal.  The 
accompanying  photom'urograps  are  of  iron 
carburised  by  heating  in  r.cetvlene  for  different 
periods  at  lO^CC. 

Ammonia  was  used  to  dilute  acetylene  in  some 
experiments  on  metals  because  it  prevented  to 
a  remarkable  degree  the  deposition  of  carbon 
from  acetylene  by  heat,  and  also  because  the 
llame  of  the   mixture  was  nearly  smokeless. 

Iu  this  gas  mixture,  iron,  nickel,  and  cobalt 
•were  found  to  be  more  rapidly  carburised  than  by 
acetylene  alone,  and  the  amount  of  extraneous 
carbon,  or  soot,  reduced. 

It  was  imagined  that  the  cause  of  the  more 
rapid  absorption  of  carbon  by  the  metals  might 
be  due  to  the  simultaneous  formation  of  a  nitride 
and  possibly  its  further  reaction  with  the  acetylene. 

(ton  (or  other  metal)  was  heated  iu  ammonia 
to  800°  C.  At  something  below  this  temperature 
fine  iron  wire  was  quickly  converted  into  nitride. 
Fe.N. 

Ferrous  nitride  heated  in  acetylene  lost  its 
nitrogen  and  the  iron  became  highly   carburised. 


sag  *  £4S*L  •■ ' 


3  hours.    1050° 
III. 


Unfortunately,  the  physical  change  on  conversion 
into  nitride  was  not  altered  by  the  subsequent 
heating  with  acetylene.  The  iron  remained 
brittle.  On  heating  to  bright  redness  and  quench- 
ing, the  steely  structure  of  a  highly  carburised  iron 
waaohtained. 

I'm: her  experiments  showed  that  when  ferrous 
nitride  was  heated  in  acetylene,  ammonia  was 
formed,  but  the  matter  was  not  followed  up 
quantitatively. 

Amines,  as  aniline,  etc.,  have  been  found  to  act 
as  very  rapid  carburising  agents  on  iron  and 
nickel." 


Many  benzenic  compounds  (benzene,  toluene, 
phenol)  aniline,  naphthalene,  and  others),  when 
passed  as  vapour  over  nickel  or  iron,  were  found 
to  act  in  a  manner  somewhat  similar  to  acetylene — 
that  Is,  a  deposition  of  soot  formed  on  the  metal 
and  a  quantity  of  the  metal  was  found  to  have 
wandered  into  tins  soot.  In  some  cases  the 
amount  of  nickel  in  the  "  soot  "  (benzene,  aniline, 
phenol)  was  greater  for  the  same  time  and  tem- 
perature of  heating  than  with  acetylene. 

Iron  and  other  metals  were  observed  to  act  in 
a  similar  manner,  but  not  to  the  same  degree  as 
nickel. 

Discussion. 

Mr.  Walter  Reid  remarked  that  iron  burners 
would  not  work  with  acetylene  even  when  they 
were  chilled ;  apparently  from  the  experiments 
made  by  Dr.  Ilodgkinson  tho  destruction  of  the 
iron  was  due  to  volatilisation.  The  experiments 
also  appeared  to  explain  why  acetylene  black 
always  contained  iron. 

Mr.  Gaudneb  asked  if  the  author  had  con- 
sidered the  possibility  of  carbon  monoxide  being 
present  in  the  acetylene  in  the  case  of  nickel.  A 
very  small  quantity  would  cause  vaporisation. 

Dr.  M.  O.  Foksteb  believed  that  the  gas  given 
off  from  the  tube  would  be  found  to  contain 
cyanogen  ;  it  might  be  possible  to  produce  aniline. 

Dr.  R.  Lessino  mentioned  that  iron  was 
invariably  found  in  coal  tar  and  pitch.  In  most 
cases  this  was  locked  up  in  the  free  carbon.  The 
ash  in  retort  carbon  also  contained  iron,  but  this 
was  partly  due  to  mechanical  admixture  of  coke 
dust  containing  iron  in  the  ash.  The  carbon  or 
soot  deposited  during  thermal  decomposition 
of  hydrocarbons,  e.'j.  coal  gas,  always  contained 
minute  traces  of  iron,  which  could  not  be  due  to 
mechanical  impurities.  Whether  this  decompo- 
sition of  iron  was  due  to  reactions  of  acetylene  or  of 
some  hydrocarbons  which  were  present  in  coal  gas 
in  much  larger  proportion  than  acetylene  was 
difficult  to  say. 

Prof.  HODGKINSON  replied  that  there  was  no  car- 
bon monoxide  present  as  there  had  been  no  oxygen 
in  the  tube.  It  was  possible  that  there  were  a  carbides 
of  iron  and  nickel  which  vaporised  slightly  and 
then  decomposed  into  metal  and  carbon.  Cyanogen 
was  present  in  the  gases  from  the  tube. 


ACID-RESISTING   IRON  AND  ITS  USES    IN 
CHEMICAL  PLANT. 

BY   S.    J.   TUNOAY, 

For  many  years  chemists  and  metallurgists 
sought  some  form  of  metal  which  could  be  adapted 
to  the  requirements  of  the  chemical  industry, 
for  the  purpose  of  resisting  the  corrosive  action  of 
acids,  but  it  is  only  in  comparatively  recent  years 
that  great  developments  have  taken  place  in  the 
introduction  of  forms  of  acid-resisting  iron,  which 
are  suitable  for  the  manufacture  of  chemical  plant. 

It  was  long  recognised  that  the  replacement  of 
brittle,  friable,  or  uncertain  materials,  ordinarily 
used  for  the  construction  of  chemical  plant,  such 
as  glass,  earthenware,  porcelain,  pottery,  or  the 
more  recently  developed  forms  of  fused  quartz 
or  silica,  by  "a  metal  of  the  nature  of  cast  iron, 
would  present  great  attraction  alike  to  the  chemist, 
the  chemical  engineer,  and  the  chemical  manu- 
facturer, provided  that  such  metal  could  be  made 
to  resist  acids.  Many  of  the  difficulties  against 
which  the  chemical  engineer  has  long  had  to  con- 
tend were  occasioned  by  the  limitations  in  the 
character  of  materials  that  could  be  used  for  the 
construction  of  plant,  owing  to  the  highly  corrosive 
nature  of  the  various  reagents  and  chemical  sub- 
stances for  which  the  plant  was  to  be  used.  Once 
a  metal  of  reasonable  strength  and  of  reasonably 
certain  behaviour  for  dealing  with  acids  could  be. 
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obtained,  a  large  number  of  objections  and  diffi- 
culties in  the  way  of  construction  of  plant  were 
easily  overcome.  The  obvious  utility,  therefore, 
of  a  suitable  metal  in  the  form  of  iron  which  would 
withstand  the  corrosive  action  of  sulphuric  acid 
or  nitric  acid,  or  a  mixture  of  the  two,  was  of  such 
profound  interest  to  the  chemical  industry  as  to 
open  up  a  fertile  field  for  research,  particularly 
in  view  of  the  vast  possibilities  of  such  a  product 
on  a  commercial  scale. 

Various  iron  alloys  have  been  known  for  many 
years  which  are  more  or  less  resistant  to  the 
corrosive  action  of  such  acids  as  sulphuric,  nitric, 
and  hydrochloric  acids,  and  long  since  it  has  been 
proved  in  the  laboratory  that  a  pure  form  of  iron 
could  be  rendered  resistant  to  either  sulphuric 
or  nitric  acid  by  the  addition  of  a  suitable  pro- 
portion of  silicon,  chromium,  or  other  elements. 
The  development  and  application  of  such  metals 
upon  a  commercial  or  industrial  basis  was  not, 
however,  approached  until  some  twenty  years  ago. 
In  Paris,  Jouvre  was  successfully  making  castings 
of  small  beakers,  pans,  and  evaporating  dishes 
in  a  form  of  passive  iron  which  consisted  largely 
of  a  refined  cast  iron  with  a  high  silicon  content, 
but  he  was  compelled  to  confine  his  operations 
chiefly  to  small  castings  and  small  vessels.  Later, 
in  Germany,  "  Neutraleisen,"  so-called,  was  pro- 
duced by  more  than  one  metallurgical  house  for 
the  purpose  of  making  castings  to  withstand  nitric 
or  sulphuric  acid,  but  its  use  was  both  transitory 
and  fraught  with  much  discouragement,  to  the  end 
that  one  industrial  concern  decided  to  abandon 
its  manufacture,  whilst  another  found  itself 
surrounded  with  continued  difficulties  and  disaster 
except  as  far  as  concerned  the  manufacture  of 
small  castings. 

The  composition  of  acid-resisting  iron  has  been 
in  some  quarters  guarded  with  much  jealousy 
and  surrounded  with  secrecy,  notwithstanding 
the  fact  that  to  the  competent  chemist  or  metal- 
lurgist the  secret  of  its  composition  could  not  long 
be  maintained.  There  is  perhaps  something  to 
be  said  after  all  in  favour  of  guarding  a  metal  alloy 
as  a  secret  compound,  in  view  of  the  fact  that  under 
the  present  condition  of  the  British  patent  law  it 
has  been  found  that  a  patent  covering  a  metal 
alloy  comprising  two  or  more  known  metals, 
cannot  be  held  as  valid. 

In  more  recent  years  the  development  of  the 
electric  furnace  has  proved  to  be  a  valuable  aid 
to  the  satisfactory  commercial  production  of  such 
alloys  as  ferro-silicon  and  ferro-chromium,  and 
consequently  these  and  other  ferro-alloys  are  now- 
produced  both  of  good  quality  and  in  good  quanti- 
ties in  many  countries,  chiefly  perhaps  in  Norway, 
Sweden,  Italy,  Russia,  and  very  extensively  in 
America. 

In  America,  Kowalke  has  made  considerable 
research  to  determine  the  resistance  to  corrosion 
of  alloys  of  iron  and  silicon, and  I  am  able  to  quote 
some  very  remarkable  figures  as  follows : — 


Loss 

in    10  % 

sulphuric  acid. 

Cumulative  loss. 

%- 

Si  %. 

Area. 

sq.  cm. 

51  hrs. 

75  hrs. 

141  hrs. 

2-5 

15-7 

1-6 

4-1 

6  5 

3-3 

21-9 

64-9 

87-5 

92-8 

7-4 

11  -S 

31-0 

48-9 

62  0 

9-9 

12-7 

10-7 

19-8 

23  1 

11-1 

13  0 

5-0 

8-8 

131 

12-4 

9-2 

1-2 

2-1 

2  4 

13-6 

16  6 

0-2 

0-6 

0-9 

14-8 

18-0 

0-03 

005 

0  05 

16-1 

10-2 

0-03 

0-04 

0-04 

17-3 

11  !1 

0-03 

0-03 

0  03 

19  8 

9-6 

0-13 

0-2 

0-25 

Loss   in  10  °0  nitric  acid. 


Area, 
sq.  cm. 


Cumulative  loss,  %. 


115  hrs.    ,    166  hrs.   j    14  days. 


2-5 

8-4 

20  8 

48  0 

53-5 

3-3 

11-8 

13-3 

21-6 

22  1 

7-4 

11-2 

89 

111 

11-4 

9-9 

7-3 

5-9 

8-7 

8-9 

111 

10-4 

2-4 

3-5 

3  6 

12-4 

131 

2-3 

46 

4-6 

13-6 

11-7 

0-05 

0-1 

0  1 

14-8 

6-3 

0-013 

0  02 

0  02 

16-1 

11-4 

0-006 

0-003 

0001 

17-3 

11-2 

0-006 

0-007 

0  007 

18-5 

8-9 

0-037  \ 

0044 

0-046 

19-8 

13-8 

0-01     i 

0-01 

0-01 

Loss  in  10%  hydrochloric  acid. 


Cumulative  loss 

,  %. 

Si  %. 

Area, 

sq.  cm. 

7  days. 

16  days. 

21  days. 

2-5 

8-4 

2-4 

10-0 

15-7 

3-3 

11-8 

9-71 

38-7 

60-8 

7-4 

114 

5-2 

19-0 

27-3 

9-9 

7-3 

7-1 

16-4 

211 

11-1 

10-4 

4-9 

8-1 

9-4 

12-4 

131 

1-4 

2-7 

4-0 

13-6 

11-7 

018 

0-51 

0-67 

14-8 

6-3 

0  12 

0-31 

0-42 

161 

11-4 

012 

0-27 

0-36 

17-3 

114 

0-31 

0-40 

0-41 

18-5 

8-9 

0-03 

0-03 

0-04 

19-8 

10-8 

0-1 

0-28 

0-28 

Certain  figures  in  these  tests  are  worthy  of  special 
remark.  It  is  particularly  noteworthy  that  silicon 
present  in  a  lesser  quantity  than  12  %  does  not 
promote  a  satisfactory  resistance  to  corrosion,, 
whilst  when  the  silicon  content  reaches  19%  or 
upwards  the  acid-resisting  quality  of  the  alloy 
again  falls.  Once,  however,  the  character  of 
these  alloys  was  determined,  the  satisfactory 
production  of  them  upon  a  commercial  scale  was 
found  by  the  earlier  undertakings  to  be  a  somewhat 
speculative  industry,  as  it  easily  occurs,  except 
with  most  careful  working  of  the  furnaces,  that 
much  of  the  silicon  which  should  enter  the  alloy, 
islost  in  the  form  of  "graphite,"  and  the  alloy  pro- 
duced is  ultimately  found  to  be  so  deficient  in 
silicon  as  to  be  no  more  resistant  to  corrosion  than 
ordinary  cast  iron. 

In  addition  to  the  serious  difficulties  presented 
by  the  considerable  shrinkage  of  these  non- 
corrosive  iron  castings  during  cooling,  which, 
amounts  to  slightly  over  J-inch  per  foot  in  each 
direction  as  compared  with  a  shrinkage  of  about 
3  '32-in.  per  foot  in  the  case  of  ordinary  cast  iron, 
the  presence  of  graphite  in  any  considerable 
quantity  causes  disaster.  The  carbon  and  phos- 
phorus content  of  the  iron  must  also  be  low,  other- 
wise during  the  process  of  cooling  these  compounds 
may  tend  to  separate  out  and  form  eutectics,  the 
separated  compounds  resulting  in  pellets  whichi 
are  found  in  small  blow-holes  or  cavities  in  the- 
thickness  of  the  metal,  and  this  notwithstanding; 
that  the  alloy  may  have  been  carefully  and 
correctly  mixed  in  the  first  instance. 

Some  tests  recently  made  at  the  Manchester 
School  of  Technology  show  these  eutectics  to 
consist  largely  of  phosphorus  and  silicon.  Whilst 
a  normal  average  qualitv  of  pig  iron  mav  show 
an  analysis  of  say.  Si  3-15,  S  003,  P  0-64,  Mn  066, 
combined  carbon  0-27,  graphite  3-48,  Fe  91-47%,. 
to  produce  an  acid-resisting  or  non-corrosive 
iron  it  is  necessary  to  get  rid  of  what  may  be- 
termed  the  10%  of  "impurities"  and  make  the 
alloy  from  as  pure  a  form  of  high  grade  iron  as 
possible. 
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These  difficulties  have  laiych  been  overcome 
by  suitable  furnaces  and  by  Iraproi  ed  manipulation 
in  mixing  the  metah  with  the  result  that  In  present 
corniiiiTcial  practice  it  is  found  quite  possible  1" 
product'  a  satisfactory  acid-resisting  iron:  but 
its  application  for  the  manufacture  of  vessels  and 
plant  of  large  capacity  suitable  tor  the  require- 
ments of  tin'  chemical  industry,  had  op  to  recent 
\  •  us  on  all  sides  resulted  in  failure  and  disap- 
pointment, and  often  much  loss. 

It  is  due  to  the  energies  of  .British  chemical 
engineers  and  metallurgists  that  great  inanuf- 
facturing  difficulties  have  been  surmounted,  and 

that  w e  an'  now  enabled  I  o  produce  a  large  valid  \ 
of  ve8Bela  and  plant  suitable  for  the  manufacture  of 
nitric  and  sulphuric  acids,  and  suit  able  for  chemical 
processes  involving  the  use  of  such  acids  for  the 
advancement  of  chemical  progress  and  industry, 
lasting  credit  is  due  to  men  like  Jouvre,  Lennox, 
Pearce,  and  .Marsden  of  Manchester,  who  each 
sought  to  dvi  [..niie  the  manufacturing  difficulties 
of  making  large  castings  for  construction  of  plant 
from  these  different  alloys.  This  has  been 
followed  by  more  recent  work  by  Dr.  liossi  in 
Italy,  and  others  in  the  Tinted  States. 

Whilst)  as  I  have  already  stated,  there  may  be 
no  secret  as  regards  the  composition  of  the  alloy, 
its  satisfactory  manipulation  for  producing  reliable 
vessels  and  castings  is  a  question  of  craftsmanship 
of  the  highest  order.  These  methods  of  manipula- 
tion vary  at  the  different  works  producing  acid- 
resisting  iron  castings,  and  are  for  the  most  part 
somewhat  jealously  guarded. 

I  exhibited  some  specimens  of  acid-resisting 
iron  castings  at  the  Chemical  Engineering  Exhi- 
bition in  London  in  1913,  which  provoked  much 
favourable  comment,  notably  some  parts  of  nitric 
aeid  condensation  plant  and  vessels  for  the  con- 
centration of  sulphuric  acid.  As  a  result,  chemical 
manufacturers  rapidly  displayed  an  interest  in 
plant  constructed  of  ""  Ironac  "  acid-resisting  iron. 

Following  are  the  results  of  some  corrosion  tests 
made  in  the  course  of  practical  work,  with  test  pieces 
from  large  vessels  made  of  "  Ironac  "  acid-resisting 
iron,  being  chiefly  test  pieces  from  works  plant 
of  large  capacity. 

Corrosion  tests  on  "  Ironac  "  acid-resisting  iron. 


Acid. 


Initial 
might, 


Loss  after  boiling  at  150°  C.  for 


24  hrs. 


48  hrs. 


Sulphuric  acid 
65%    

Sulphuric  acid 
20% 

Nitric  a 

Nitric  acid  30% 


72  hrs. 


Mil. 

Nil. 
0  074 

o-oie 


Loss  after  boiling  in  mixed  acids  as  follows  : — 


65%  H,S0, 

24  hrs.  at  150°  C.     ■ 

(1)  303-0 

Nil 

2%  HNOj 

— 

(2)  385-59     i 

Nil 

33%  water 

— 

(3)     15-003  ; 

Nil 

15  hrs.  at  150°  C. 

(1)  302-9 

0  1 

(2)  385-59 

Nil 

(3)     16-908 

Nil 

15-5  hrs.  at  150°  C. 

(1)  302-6 

0-8 

(2)  385-5 

0-08 

12-5  at  150°  C. 

(1)  802-6 

Nil 

to  260°  C. 

(2)  385-5 

Nil 

(3)     15-903  , 

0  08 

After  each  experiment  the  specimens  were 
boiled  out  with  water  Beveral  times  and  then 
dried  on  the  hot  plate  at  a  temperature  of  about 
400*  C. 


The  above  tests  are  of  more  value  to  the  chemical 
engineer  or  works  chemist,  inasmuch  as  they  do 
not  relate  to  special  test  pieces  prepared  for  the 
laboratory. 

One  authority  has  given  the  following  physical 
constants  of  acid-resisting  iron  as  compared  with 
cast  iron  : — 


Density    

Tensile  strength  (tons  per  sq.  in.) 

Molting  point      

Hardness      

Heat  conductivity     

Electrical  resistance 

Contraction  per  ft.  in  cast  iny 
Crushing  strength,  lin.  cubes 


Ordinary 
cast  iron. 


Acid-resisting 
iron. 


7  3 

9—10 

1150°  C. 

24 

10 

8 

S/:J2 

40  tons 


6-8 

6—7 

1200*  C. 

35 

8 

19 

9/32 

34  tons 


In  actual  practice  I  have  been  able  to  maintain 
nearly  all  these  figures,  although  the  results  vary 
somewhat  according  to  the  variation  of  the  alloys. 
Since  the  outbreak  of  war,  acid-resisting  iron 
has  played  no  small  part  in  the  construction  of 
plant  for  the  production  of  propcllants  and  high 
explosives.  For  the  condensation  of  nitric  acid, 
this  metal  was  found  a  great  boon,  as  plant  of 
large  capacity  had  to  be  rapidly  erected  at  short 
notice,  and  it  was  found  practicable  to  instal  many 
large  nitric  acid  plants  of  acid-resisting  iron  very 
rapidly — a  result  which  could  not  have  been 
effected  by  using  pottery  owing  to  the  excessive 
length  of  time  required  for  its  manufacture.  In 
addition,  it  was  found  that  acid-resisting  iron 
possessed  a  much  higher  efficiency  owing  to  its 
heat  conductivity  beinggreater  than  that  of  earthen- 
ware. The  heat-transmitting  power  of  acid- 
resisting  iron  has  been  calculated  to  be  nearly 
10  times  the  heat-conductivity  of  stoneware  or 
quartz,  consequently  parts  of  plant  intended  for 
conducting  heat  may  be  made  of  considerably 
smaller  dimensions  than  would  be  the  case  if  such 
parts  were  made  of  stoneware.  The  heat-trans- 
mitting power  is  about  twice  that  of  lead.  A 
condenser  built  of  acid-resisting  iron  condensed 
a  charge  of  nitric  acid  in  16  hours,  which  was 
usually  found  to  take  30  hours  with  a  similar 
condenser  built  in  pottery. 

A  further  wide  application  of  acid-resisting 
iron  has  been  its  use  in  connection  with  plant 
for  concentration  of  sulphuric  acid — a  very  large 
number  of  installations  having  been  built  up  of 
cascade  type  as  well  as  modifications  of  Kessler 
and  other  types  of  plant  for  rectification  of 
sulphuric  acid  and  re-concentration  of  waste  acids 
from  explosives  manufacture.  Its  use  is  beconung 
daily  of  wider  application,  and  whilst  primarily 
it  has  been  adopted  as  a  metal  to  resist  sulphuric 
and  nitric  acids,  it  is  becoming  more  and  more 
useful  for  other  acids  such  as  hydrochloric,  acetic, 
citric,  etc. 

In  spite  of  the  success  already  attained,  there 
are  still  factors  of  difficulty  to  be  overcome.  All 
alloys  of  low  silicon  content,  say  under  10%,  are 
attacked  very  readily  by  sulphuric,  hydrochloric, 
acetic,  and  citric  acids.  These  alloys  are  not 
exceedingly  brittle,  but  alloys  containing  from 
16%  to  18%  silicon,  whilst  they  are  exceedingly 
resistant  to  sulphuric,  hydrochloric,  nitric,  acetic, 
and  citric  acids,  are  extremely  brittle,  and  are 
so  very  hard  that  it  is  impossible  to  machine  them 
in  any  other  way  than  by  grinding  with  high-speed 
abrasive  wheels.  These  points  are  decided  draw- 
backs in  many  cases  against  the  utilisation  of 
acid-resisting  iron,  and  experiments  are  still  being 
continued  to  improve  the  tensile  strength  of  the 
metal  and  produce  an  alloy  that  will  be  both 
malleable  and  machinable. 

Notwithstanding  the  specific  drawbacks  already 
mentioned,  it  is  possible  to  provide  parts  with 
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flanges  and  faces  carefully  ground  on  the  surface 
to  a  very  high  and  accurate  finish,  so  that  pipes 
of  large  and  small  diameters  may  be  carefully 
jointed  together  without  leakage. 

Certain  definite  points  must  be  held  in  mind 
in  designing  parts  of  plant  or  apparatus  for  manu- 
facture in  these  acid-resisting  irons.  All  joints 
in  pipe  work  and  vessels  should  be  formed  by 
means  of  flanges  or  spigot  and  socket,  since  the 
metal  is  too  hard  to  screw  or  to  take  a  screwed 
thread,  and  it  is  preferable  so  to  design  pipes  and 
cored  castings,  that  the  use  of  chaplets  can  be 
avoided  as  far  as  possible.  Another  point  in 
design  is  that  all  sharp  corners  must  as  far  as 
possible  be  avoided,  owing  to  the  considerable 
shrinkage  in  cooling  which  has  already  been  men- 
tioned, otherwise  sharp  corners  will  become  a 
source  of  weakness,  and  the  vessel  is  very  likely 
to  sustain  a  fracture  through  strains  set  up  by 
shrinkage  in  cooling.  For  the  same  reason  all 
vessels  such  as  boiling  pans,  receivers,  stills, 
should  be  made  curved  at  the  bottom,  as  large  flat 
surfaces  present  difficulties  through  contraction 
of  the  castings. 

Few  of  these  acid-resisting  irons  can  be  recom- 
mended for  vessels  which  are  required  to  be 
worked  at  high  internal  pressures,  and  it  is  not 
usually  considered  safe  to  use  pressure  vessels  for 
any  internal  pressure  higher  than  50  lb.  per  square 
inch,  excepting  in  cases  where  the  vessels  are  of 
quite  small  diameter. 

As  already  mentioned,  the  melting  point  of  acid- 
resisting  iron  is  considerably  higher  than  that  of 
ordinary  cast  iron,  and  this  for  many  purposes 
is  a  decided  advantage.  In  a  statement  made  last 
year  before  the  American  Institute  of  Chemical 
Engineers,  a  case  was  mentioned  regarding  some 
nitric  acid  works  equipped  almost  entirely  with 
plant  of  acid-resisting  iron.  The  works  sustained 
a  serious  fire  after  being  in  operation  for  some 
8  months,  during  which  time  no  corrosion  or  break- 
ages occurred  with  the  plant,  and  whilst  the  fire 
destroyed  the  building,  the  acid-resisting  plant 
was  found  to  be  unharmed,  and  80%  of  the 
material  was  recovered  and  is  still  in  use.  It  is 
questionable  whether  similar  apparatus  constructed 
of  stoneware  or  other  ceramic  material  could  have 
withstood  so  unexpected  a  test. 

Apart  from  the  actual  construction  of  chemical 
plant,  these  alloys  have  a  wide  application,  such 
as  in  manufacturing  anodes  in  connection  with 
electro-metallurgical  processes.  After  the  out- 
break of  war,  it  was  found  impossible  to  obtain 
magnetite  anodes,  since  these  were  chiefly  made 
in  Germany,  and  a  substitute  was  found  in  acid- 
resisting  iron.  Whilst  the  material  is  not  abso- 
lutely unacted  upon  when  used  as  an  anode  in 
copper  sulphate  solution,  many  times  its  original 
weight  of  copper  can  be  deposited  before  the  anode 
shows  serious  signs  of  corrosion.  The  mechanical 
strength  of  the  acid-resisting  iron  is  a  further 
decided  advantage,  although  a  little  higher 
electrical  energy  is  required  than  with  anodes 
made  of  magnetite.  Some  experiments  made 
in  1915  at  the  University  of  Illinois*  disclosed 
remarkable  properties,  which  proved  the  metal 
tolbe  superior  to  many  other  metals  for  certain 
electro-magnetic  machinery,  and,  with  the  addition 
of  aluminium,  the  magnetic  properties  of  the 
metal  were  greatly  improved  and  increased 
toughness  resulted. 

Discussion. 

Capt.  Goodwin  said  that  some  10  or  15  different 
makes  of  acid-resisting  irons  showed  curious 
differences  in  composition.  The  average  silicon 
content  was  about  15%  in  the  United  States  and 
yet  one  sample  would  contain  about  0-3%  man- 
ganese and  another  2i%.  He  was  able  to  confirm 
what  Mr.  Tungay  had  said  as  to  hydrochloric  acid, 
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particularly  hot  acid,  and  also  to  some  extent  as 
to  chlorine.  As  far  as  he  knew  there  was  only  one 
acid-resisting  iron  which  would  withstand  their 
action  satisfactorily  and  that  had  a  high  silicon 
content,  viz.,  16  to  20%,  together  with  a  small 
percentage  of  rare  metal,  the  name  of  which  he  was 
not  at  liberty  to  mention.  The  skin  of  silicon 
iron  castings  was  different  from  the  body,  and 
while  usually  the  action  on  the  skin  was  not  greater 
than  on  the  body,  yet  some  materials  such  as  hot 
ammonium  chloride  attacked  the  skin  more 
rapidly.  Further  research  was  also  necessary 
regarding  the  action  of  acetic  acid.  He  believed 
that  most  castings  of  acid-resisting  iron  were 
pickled  before  they  were  sent  out  to  see  if  acid 
would  attack  them  or  not.  That  suggested  the 
necessity  for  investigation  from  the  electrochemical 
point  of  view.  In  the  design  of  plant  he  thought 
there  had  been  too  great  a  tendency  to  copy 
designs  of  apparatus  usually  adopted  when  stone- 
ware or  silica  was  used.  Flanges  in  the  pipes  were 
frequently  used,  but  were  a  source  of  weakness 
owing  to  the  unequal  contraction  on  cooling,  and 
he  suggested  the  use  of  conical  buttress  joints. 
Apparatus  had  also  been  put  on  the  market  for 
which  acid-resisting  iron  was  economically  unsuit- 
able, e.g.,  nitric  acid  retorts  and  fans,  which  latter, 
owing  to  considerations  of  strength  and  speed, 
would  not  give  more  than  one  inch  draught.  The 
future  belonged  to  all  kinds  of  acid-resisting  metals, 
lacquers,  and  varnishes,  and  not  only  to  iron.  An 
acid-resisting  aluminium  would  be  extremely 
useful  and  was  already  on  the  American  market. 

Mr.  Swindin  said  that  he  regarded  these  irons 
as  glasses  rather  than  as  metals  in  the  ordinary 
sense  of  the  term,  owing  to  their  extreme  brittleness. 
If  in  using  acid-resisting  iron  manufacturers  never 
made  anything  very  large,  kept  it  always  in  the 
form  of  a  pipe,  never  made  anything  very  flat, 
and  kept  away  from  flanges  wherever  possible, 
they  would  have  very  little  trouble.  The  hardness 
was  a  nuisance.  The  use  of  these  irons  was  bound 
to  increase  because  of  the  rise  of  a  new  industry — 
the  concentration  of  weak  nitric  acid  produced 
from  the  fixation  of  atmospheric  nitrogen.  The 
physical  constants  of  these  alloys  as  given  by  the 
author  were  too  generous  to  be  accepted.  "  The 
tensile  stress  to  which  the  metal  could  be  sub- 
jected meant  nothing.  Some  lucky  test  piece  might 
be  satisfactory  in  this  respect,  but  no  one  would 
rely  upon  the  test.  The  next  advance  in  the 
manufacture  of  these  alloys  must  be  in  the  direction 
of  toughness. 

Mr.  Gardner  said  that  the  figures  given  for 
corrosion  were  of  little  value  since  the  area  exposed 
was  not  given. 

Mr.  W.  L.  Oakdfn  asked  if  acid-resisting  iron 
had  been  tried  in  the  construction  of  ordinary 
sulphuric  acid  chambers  in  place  of  lead,  and  how 
it  compai  ed  as  regards  cost.  Had  this  material 
been  used  in  the  Glover  tower  for  the  ordinary 
sulphuric  acid  process  ?  The  inlet  pipe  of  this 
tower  was  soon  subject  to  corrosion. 

Mr.  J.  W.  Hinchley  suggested  to  the  author 
that  when  he  compared  ordinary  cast  iron  with 
acid-resisting  iron  he  should  choose  a  good 
chemical  iron.  The  one  selected  was  an  agricul- 
tural implement  iron.  The  silicon  and  the 
graphite  were  far  too  high  and  the  combined 
carbon  was  too  low,  whilst  the  proportions  of 
phosphorus,  manganese,  and  sulphur  were  bad. 
Referring  to  the  author's  table,  he  particularly 
drew  attention  to  the  shrinkage  of  3/32  in.  in  the 
case  of  cast  iron,  and  9/32  in.  in  the  case  of  acid- 
resisting  iron.  The  shrinkage  in  the  case  of  cast 
iron  was  not  all  contraction  ;  it  was  the  difference 
between  contraction  on  cooling  and  expansion 
due  to  the  separation  of  graphite.  If  the  cast 
iron  had  no  graphite  the  shrinkage  would  be  the 
same  as  that  of  the  acid-resisting  iron.  The  best 
acid-resisting  irons  were  those  free  from  graphite, 
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ami  manufacturers  should  really  make  it  their 
busmen  t<>  produce  such  a  material.  To  do  this 
it  was  necessary  to  melt  the  materials  in  the 
■  wie  furnace,  and  the  kind  of  furnace  must  i>e 
chosen  with  a  view  to  keeping  carbon  away  from 
the  material.  The  question  of  machining  was  not 
so  hopeless  as  some  might  think.  It  was  possible 
t  >  drill  and  machine  some  brands  fairly  satisfac- 
torily    if    it     were    done    carefully    and    the    tools 

ii  eriy  chosen. 

Mr.  II. .M.  Kll>:;Kasked  if  the  author  had  observed 
any  action  due  to  the  presence  of  carbides  ;  were 
these  separated  out  in  the  high-silicon  metal  and, 
if  so,  were  they  appreciably  attacked  by  acids 
when  the  vessels  were  in  use?  The  author  had 
not  referred  to  the  use  of  acid-resisting  iron  or 
steel  for  cutlery  j  it  was  well  known  that  chromium 
was  used  for  that  purpose. 

.Mr.  ('.  II.  Ai.i.nitKi:  pointed  out  that  the  results 
given  in  the  paper  were  chiefly  with  rather  strong 
acids.  Tie  had  found  that  whereas  with  sulphuric 
acid  above  20%,  or  even  above  10%,  the  metal 
would  stand  very  well,  when  the  percentage  was 
lower,  say  from  2  to  i%,  there  was  difficulty.  In 
the  case  of  a  pump  forpumpingweakacid, the  parts 
were  destroyed  almost  as  quickly  as  ordinary 
cast  iron  and  particularly  the  piston,  which  had 
been  ground  and  freed  from  skin.  Further,  one 
portion  would  be  acted  upon  more  rapidly  than 
another.  He  had  not  found  any  material  that 
would   withstand  hydrochloric  acid. 

Mr.  0.  O.  BANNISTER  said  that  although  it  was 
simple  to  make  materials  that  would  withstand 
the  action  of  strong  acids,  one  primary  cause  of 
failure  was  porosity  of  the  casting.  Sometimes 
this  porosit  y  was  quite  minute  and  was  only  dis- 
cernible under  the  microscope.  Another  difficulty 
was  graphite,  and  in  spite  of  what  Mr.  ilinchley 
had  said  he  was  afraid  tlus  would  never  be  got 
rid  of.  The  best  thing  to  do  was  to  get  it  in  a 
finely  divided  state  and  evenly  distributed  through- 
out the  casting.  The  sulphur  and  phosphorus 
should  be  kept  to  the  lowest  possible  limit.  As 
to  the  divergence  in  the  amount  of  manganese, 
he  had  found  castings  varying  from  0-5  to  2% 
manganese  behave  perfectly  well. 

Mr.  Walter  Retd  said  that  one  method  of 
removing  the  stresses  which  sometimes  gave  rise 
to  fracture  when  a  strain  came  upon  flanges  and 
similar  parts  of  castings,  was  to  treat  the  portion 
in  which  the  strain  existed  to  the  heat  of  an 
oxy-acetylene  blowpipe  ;  after  cooling  the  metal 
was  very  much  stronger.  It  was  also  possible 
that  heat  treatment  such  as  had  been  found  so 
useful  with  steel,  applied  after  casting,  would 
result  in  the  metal  being  very  much  tougher  and 
more  resistant  to  shock  than  it  was  at  present. 

Mr.  Tunc; ay  replied  that  th;  actions  of 
hydrochloric  acid  and  chlorine  were  being 
investigated.  The  output  of  this  iron  h"d  recently 
been  largelv  confined  to  nitric  and  sulphuric  acid 
plants,  and  the  question  of  hydrochloric  acid 
had  not  been  of  paramount  importance.  The 
skin  of  the  casting  was  more  easily  attacked  than 
the  body,  as  had  been  suggested.  The  skin  con- 
sisted generally  of  free  particles  of  iron  which 
adhered  in  the  cooling,  and  on  cooling  it  seemed 
to  detach  itself  partially  in  the  form  of  a  scale 
and  was  rapidly  attacked  and  cleaned  off  in 
pickling,  lie  could  not  agree  with  Mr.  Swindin 
that  this  iron  was  of  the  nature  of  a  glass,  as  it 
would  stand  very  much  heavier  treatment  and 
altogether  had  much  greater  capabilities.  In 
reply  to  Mr.  Ilinchley,  he  said  that  the  cast  iron 
taken  for  comparison  was  normal  quality  cast  iron, 
taken  out  of  Ryland's  list. 

Mr.  Hinchley  pointed  out  that  that  was  pig 
iron. 

Mr.  Tingay  agreed  that  the  analysis  was  that  of 
ordinarypig  iron.  InreplytoMr.  Ridge,  hesaid  that 
carbides  had  separated  out  of  the  metal  on  cooling 


and  it  was  the  separation  of  the  carbides  that  at 
times  caused  great  trouble.  He  had  used  low 
strength  acids  on  some  acid-resisting  iron  and  had 
found  quite  satisfactory  results.  Porosity  was  one 
of  the  greatest  difficulties  and  the  endeavour  was 
to  keep  the  graphite  as  low  as  possible. 


Nottingham  Section. 

Mceti»<j  In  hi  at  University  College,  Nottingham,  on 
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DR.    R.    M.   CAVEN    IN    T1IK    CHAIR. 

THE   ANALYSIS   OF  ALUMINIUM   ALLOYS. 

BY    BERNARD    COLLITT   AND    WILLIAM 
REGAN,    B.SC. 

The  use  of  alloys  of  aluminium  in  the  construction 
of  aircraft  and  other  engines  of  warfare  necessitates 
very  numerous  analyses  of  the  alloys,  and  requires, 
moreover,  that  the  results  of  such  analyses  be 
available  in  the  shortest  possible  time  after  the 
receipt  of  the  samples.  , 

During  the  past  two  or  three  years,  we  have 
been  called  upon  to  examine  a  considerable 
number  of  these  light  alloys,  and  have  naturally 
been  much  interested  in  two  important  papers 
on  the  Subject  which  have  recently  appeared  by 
YV.  If.  Wit  hey*  and  J.  II.  Stansbiet  respectively. 

Our  work  was  carried  out  several  months  before 
the  publication  of  Mr.  Stansbie's  paper,  and  we 
find  ourselves  in  agreement  with  him  on  the 
following  points  : — 

1.  That  for  rapid  working  it  is  advisable  to 
"open out"  thealloyswitha  solution  of  causticsoda 
for  the  determination  of  most  of  the  alloying 
metals. 

2.  That  on  filtering  the  resulting  alkaline 
solution,  practically  all  the  aluminium  and  zinc 
are  to  be  found  in  the  filtrate,  whilst  copper,  iron, 
nickel,  magnesium,  and  all  the  manganese  except 
a  trace,  are  left  as  a  residue  on  the  filter  paper. 

3.  That  a  small  amount  of  aluminium  accom- 
panies the  copper,  iron,  etc.,  so  that  the  iron 
cannot  be  estimated  gravimetrically  by  precipita- 
tion with  ammonia. 

The  alloys  which  we  have  examined  may  be 
divided  into  three  classes  or  groups,  as  follows  :■ — 

Class  I. — Alloys  containing  between  10  and 
15%  of  copper,  with  or  without  about  1  %  of 
manganese. 

Class  11. — Alloys  containing  10  to  20%  of  zinc, 
up  to  5  %  of  copper,  and  small  amounts  of  any  of 
the  following  metals :  iron,  nickel,  manganese, 
and  magnesium. 

Class  111. — Alloys  containing  up  to  5%  of 
copper  and  one  or  more  of  the  following  metals 
in  amounts  not  usually  exceeding  li  or  2%  :  iron, 
nickel,  manganese,  zinc,  magnesium. 

Lead  and  tin  were  not  present  in  appreciable 
amounts  in  the  alloys  which  came  under  our 
notice. 

In  Class  I.  alloys,  we  prefer  to  estimate  copper 
by  a  volumetric  method,  and  in  (.'lasses  II.  and  III. 
to  determine  it  gravimetrically.  We  have 
avoided  the  separation  and  estimation  of  copper 
by  electrolysis,  as  we  consider  that  the  methods 
outlined  below  are  quite  as  accurate,  and  are  more 
rapid,  especially  when  dealing  with  large  numbers 
of  samples. 

Alloys  o/  Class  I. 

In  order  to  comply  with  certain  specifications, 
these  alloys  must  contain  copper  and  manganese 

•This  J.,  1916,  47:;. 
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within  stated  limits,  and  the  chemical  analysis 
is  therefore  usually  confined  to  the  determination 
of  these  two  metals. 

Copper. — One  gram  of  fine  drillings  of  the  alloy 
is  weighed  out  into  a  400  c.c.  tall  beaker  and  30 
c.c.  of  solution  of  sodium  hydroxide  (15%)  is 
added,  or  the  alloy  is  covered  with  100  c.c.  of 
distilled  water,  and  about  5  grms.  of  sodium 
peroxide  added  in  small  portions.  The  beaker 
is  kept  covered  by  a  clock  glass  until  violent 
reaction  has  ceased.  The  sides  of  the  beaker  are 
then  washed  down  with  a  little  water  and  the 
solution  boiled  until  the  alloy  is  thoroughly  decom- 
posed. After  dilution  with  hot  water  to  about 
250  c.c.  the  solution  is  again  boiled  for  a  short 
time  and  then  the  precipitate  of  metallic  copper 
and  manganese  quickly  settles  out  and  can  be 
filtered  off  and  washed  with  hot  water.  The 
filtrate  is  rejected  ;  the  residue  is  dissolved  on 
the  filter  into  a  300  c.c.  conical  flask  by  means  of 
hot  nitric  acid  (sp.gr.  118)  and  the  filter  paper 
washed  free  from  copper  and  manganese  with 
hot  water  and  hot  dilute  nitric  acid.  The  solution 
of  copper  is  now  evaporated  to  very  small  bulk, 
diluted  slightly,  5  c.c.  of  ammonia  solution  (sp.gr. 
0-90)  is  added,"  and  the  contents  of  the  flask  boiled 
for  at  least  one  minute.  After  cooling,  6  c.c.  of 
glaicial  acetic  acid  is  added,  then  50  c.c.  of  sodium 
fluoride  solution,  followed  by  10  to  15  c.c.  of 
solution  of  potassium  iodide  (25  grms.  in  100  c.c). 
The  solution  is  now  ready  for  titration  with 
standard  solution  of  sodium  thiosulphate,  starch 
indicator  being  added  when  the  colour  of  the 
solution  shows  that  very  little  free  iodine  remains. 

The  standard  solution  of  sodium  thiosulphate 
is  prepared  by  dissolving  400  grms.  of  the  pure 
salt  in  distilled  water  and  diluting  to  ten  litres  ; 
1  c.c.  equals  approximately  001  grm.  Cu.  The 
solution  is  standardised  against  the  purest  electro- 
lytic copper.  Particular  attention  is  directed 
to  the  use  of  sodium  fluoride,  as  suggested  by 
Fraser,*  in  order  to  eliminate  the  interfering  effect 
of  any  iron  present  in  the  solution  to  be  titrated. 
The  sodium  fluoride  solution  is  made  up  by 
saturating  distilled  water  with  the  salt,  filtering, 
and  diluting  500  c.c.  of  the  filtrate  with  distilled 
water  to  one  litre. 

In  connection  with  the  analysis,  or  rather  with 
the  sampling  of  these  alloys  containing  10  to  15% 
of  copper,  it  should  be  noted  that  they  are  subject 
to  liquation  when  in  the  molten  condition,  and 
unless  suitable  precautions  are  taken,  castings 
poured  from  the  same  crucible  or  melting  pot  may 
contain  considerably  different  percentages  of 
copper,  as  shown  by  the  following  figures  : — - 


Melt  S. 

Melt  H.B.3. 

Casting  No. 

%  Cu. 

Casting  No. 

%  Cu. 

1 

12  52 
12-80 

13  03 
13-20 

1 

3 

5 

12  29 

2 

12-54 

3 

12-79 

Melt  H.C. 

Melt  H.D. 

Casting  No. 

%  Cu. 

Casting  No. 

%  Cu. 

1 

2 

11-71 
11  01 
12-06 
12-11 
12-86 
12-86 
12!I4 
1304 

1 

2 

3 

4 

5 

6 

7 

8 

11-21 
11-54 

3 

4 

5 

0 

12-41 
12-46 

7 

8 
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Mancjancsc. — Two  of  the  volumetric  method*, 
suitably  modified,  used  for  the  determination  of 
this  element  in  steel,  were  tried,  and  gave  excellent 
results,  both  as  regards  accuracy  and  rapidity. 
The  second  method,  which  involves  no  separation 
or  filtration,  is  particularly  speedy. 

(1)  One  grm.  of  the  alloy  is  weighed  out  into 
a  300  c.c.  conical  flask  and  25  c.c.  of  solution  of 
sodium  hydroxide  (15%)  is  added.  The  mixture 
is  heated  until  the  alloy  is  completely  decomposed, 
then  cooled,  nitric  acid  (sp.gr.  1-42)  is  added 
until  the  solution  is  just  acid,  and  then  35  c.c.  of 
the  same  acid  in  excess.  The  mixture  is  boiled 
until  everything  is  in  solution,  diluted  with  35  c.c. 
of  water  and  a  little  sodium  bismuthate  added. 
After  boiling,  the  permanganate  colour  (or  the 
precipitated  manganese  dioxide)  is  destroyed 
with  a  few  drops  of  sulphurous  acid  solution,  and 
all  nitrous  fumes  boiled  off.  The  solution  is  then 
cooled,  and  when  quite  cold,  and  after  adding 
1  grm.  of  sodium  bismuthate,  is  shaken  well, 
allowed  to  stand  for  a  few  minutes,  filtered  through 
asbestos  or  through  an  alundum  crucible  into 
a  large  conical  flask,  washed  with  dilute  nitric 
acid,  and  titrated  with  standard  solution  of  sodium 
arsenite,  approximately  A7/10.  It  is  advisable 
to  standardise  the  arsenite  solution  against 
standard  permanganate  in  a  solution  of  the  same 
volume  and  containing  approximately  the  same 
amount  of  copper  as  the  alloy  solution  to  be 
titrated. 

It  is  probable  that  the  preliminary  oxidation 
with  bismuthate  and  subsequent  reduction  might 
be  omitted  altogether  without  affecting  the 
accuracy  of  the  results. 

(2)  One  grm.  of  the  alloy  is  weighed  out  into 
a  250  c.c.  graduated  flask  of  resistance  glass,  25  c.c. 
of  a  solution  of  sodium  hydroxide  added,  and  the 
alloy  decomposed  as  in  method  (1 ).  After  cooling, 
90  c.c.  of  nitric  acid  (sp.gr.  1-18)  is  added,  and 
solution  completed  by  boiling,  which  is  continued 
until  all  nitrous  fumes  are  expelled.  The  solution 
is  well  cooled,  diluted  to  the  mark  with  distilled 
water,  and  mixed  thoroughly.  Into  a  300  c.c. 
conical  flask  50  c.c.  (02  grm.  alloy)  is  pipetted  off, 
25  c.c.  of  silver  nitrate  solution  (2  grms.  per  litre) 
added,  and  the  contents  heated  to  boiling.  Five 
c.c.  of  solution  of  ammonium  persulphate  (15%) 
is  added,  the  flask  immersed  in  boiling  water  for 
one  minute,  cooled,  80  c.c.  of  cold  distilled  water 
added,  and  the  solution  titrated  with  standard 
solution  of  sodium  arsenite.  The  sodium  arsenite 
solution  should  be  of  such  strength  that  1  c.c.  = 
001  %  Mn  when  working  upon  0  2  grm.  of  alloy. 

In  cases  where  it  is  certain  that  the  alloy  is 
quite  homogeneous,  the  determination  may  be 
shortened  by  weighing  0-2  grm.  of  alloy  direct 
into  a  300  c.c.  conical  flask,  instead  of  weighing 
out  1  grm.  of  the  alloy,  dissolving,  and  taking  an 
aliquot  part  of  the  solution. 

Alloys  in  classes  II.  and  III. 

Silicon  is  estimated  in  the  usual  way  by  evap- 
orating the  solution  of  the  metal  with  sulphuric 
acid,  and  in  the  filtrate  from  silica  the  copper  is 
precipitated  as  sulphide,  filtered  out,  washed, 
ignited,  and  weighed  as  oxide. 

Silicon. — Two  grms.  of  alloy  is  weighed  out 
into  a  500  c.c.  tall  beaker,  and  a  mixture  of  30  c.c. 
of  hydrochloric  acid  (sp.gr.  116)  and  10  c.c.  of 
nitric  acid  (sp.gr.  1-42)  is  added  very  carefully, 
as  the  reaction  with  the  alloy  is  violent.  When 
all  the  mixture  of  acids  has  been  added  and  the 
violence  of  the  reaction  has  subsided,  30  c.c.  of 
sulphuric  acid  (sp.gr.  1-84)  is  added  and  the 
solution  of  the  alloy  evaporated  until  the  sulphates 
of  metals  have  separated  out  and  copious  fumes 
of  sulphur  trioxide  are  evolved.  The  beaker  and 
contents  are  allowed  to  cool,  and  about  200  c.c. 
of  hot  water  is  added  and  the  separated  sulphates 
dissolved  by  boiling.     The  residue  is  collected  on 
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-an  ashless  fitter  paper,  thoroughly  washed 
with  hut  (rater,  ignited,  and  weighed  aa  silica  or 
as  a  mixture  of  silica  and  graphitic  silicon. 

Copper* — 'I'he  lilt  iate  and  washings,  about 
■  c.c  in  volume,  are  collected  in  a  000  c.c. 
beaker,  heated  almost  to  boiling,  and  the  copper 
precipitated  bj  the  addition  of  two  or  three  gnus, 
of  sodium  thiosulphate  crystals.  <>n  boiling,  the 
precipitate  of  copper  sulphide  rapidly  coagulates 
and  on  Le  tillered  out  very  quickly,  washed  with 

hot    water.  Ignited,  and  weighed  as  copper  oxide. 

Copper   sulphide    precipitated    in    the   manner 

indicated  is  filtered  out  and  washed  with  the 
greatest  ease,  and  on  ignition  in  an  open  muffle 
furnace  is  quickly  converted  into  oxide.  The 
method  i»  not,  however,  recommended  for  alloys 
containing  10%  anil  more  of  copper,  as  the  results 
are  not  so  guoil,  probably  owing  to  the  fact  that 
the  conversion  of  sulphide  to  oxide  is  not  com- 
pleted so  rapidly  or  thoroughly  when  igniting  a 
comparatively  large  amount  of  precipitate.  The 
following  figures  show  what  agreement  may  be 
expected  when  determining  copper  in  this  way  ; 
the  volumetric  results  were  obtained  by  the  method 
described  below,  and  used  occasionally  for  com- 
parative purposes. 


Sample  So. 


Copper,   %. 

QmTimetric,  weighed 

as  CuO. 


Copper,  %. 

Volumetric  iodine 

titration. 


isaoo  

2:s  7 

o 

•36 

2-44 

2-37 

■  > 

39 

2  36 

14127  

146 

l-y2 

1-87 
1-94 

4-C-17    

5  53 
5-63 

5^5 
5-65 

20-C-17      

3  11 

:i  11 

— 

Copper  (alternative  method),  iron ,andmannesiinn. 
— Two  grins,  of  the  alloy  is  weighed  out  into  a 
500  c.c.  beaker,  dissolved  in  100  c.c.  of  solution  of 
sodium  hydroxide  ( 15  ",,),  diluted  to  about  300  c.c. 
with  hot  water  and  boiled,  the  residue  of  copper, 
iron,  magnesium,  etc..  filtered  out,  washed  with 
hot  water,  and  the  filter  paper  and  residue  re- 
turned to  the  original  beaker  :  10  c.c.  hydrochloric 
acid  (sp.gr.  1-10)  and  10  c.c.  nitric  acid  (sp.  gr.  1-42) 
are  then  added,  the  mixture  heated  to  comp'.ete 
solution  of  the  metals,  boiled,  diluted,  and  filtered, 
and  t  lie  precipitate  washed  with  hot  water  and 
hot  dilute  hydrocldoric  acid.  The  bulk  of  filtrate  ] 
and  wasliings  is  kept  as  small  as  possible  at  this 
stage  to  prevent  loss  of  time  on  subsequent 
evaporation.  Ten  c.c.  of  sulphuric  acid  (sp.gr. 
1-84)  is  added  and  the  solution  evaporated  until 
fumes  of  sulphur  trioxide  are  evolved  in  order  to 
drive  off  the  other  acids.  The  beaker  and  con-  I 
tents  are  allowed  to  cool,  about  200  c.c.  of  hot 
water  added,  and  the  copper  precipitated  with  a 
rapid  stream  of  hydrogen  sulphide,  filtered,  and 
washed  with  hydrogen  sulphide  water.  The 
filtrate  is  reserved  for  determination  of  iron  and 
magnesium.  The  copper  sulphide  on  the  filter 
paper  is  dissolved  with  hot  nitric  acid  (sp.gr.  ITS) 
and  washed  alternately  with  hot  water  and  hot 
nitric  acid  (sji.gr.  118),  collecting  the  solution 
and  washings  in  a  300  c.c.  conical  flask.  The 
solution  of  copper  is  boiled  down  to  very  small 
bulk  and  the  copper  determined  by  lit  ration  with 
standard  solution  of  thiosulphate  exactly  as 
described  for  alloys  of  Class  I. 

Jro». — The  filtrate  from  the  copper  sulpiride 
precipitation  is  boiled  to  free  it  from  hydrogen  ' 
sulphide,  and  a  few  drops  of  strong  nitric  acid 
added  to  oxidise  tin-  iron  present.  Three  grn 
of  ammonium  chloride  is  added,  and  a  slight  excess 
of  ammonia  solution  (sp.gr.  0-90).  The  solution 
is  now  boiled  :  it  is  important  that  any  aluminium 
-which   escaped   solution   in    the   treatment    with 


sodium  hydroxide,  but  was  dissolved  in  the  acid 
mixture  along  with  copper,  iron,  etc.,  be  com- 
pletely precipitated  at  this  stage.  The  iron  and 
aluminium  hydroxides  are  filtered  off  and  well 

washed  with   hot   water,  the  filtrate  and  washings 

being  reserved  for  the  determination  of  magnesium. 

The    residue  of  hydroxide's,   with  the  filter   paper, 

is  returned  to  the  beaker  in  which  precipitation 

took  place,  an.l  'J0  c.c.  of  hydrochloric  acid  (sp.gr. 
IT  ts)  ad  de<l  ;   the  contents  of  the  beakerare  heated, 

dibit  eil,   and   filtered  into  a  '.'MO  c.c.   conical   Baal  . 

and  the  residue  of  filter  paper  well  washed  with 
hot  water  and  hot  dilute  hydrochloric  acid.  The 
acid  solution  of  iron  is  then  carefully  reduced  with 
solution  of  stannous  chloride,  excess  of  t  his  reagent 
destroyed  by  a  solution  of  mercuric  chloride,  the 
solution  cooled  thoroughly,  diluted  to  a  volume 
of  GOO  c.c.  and  titrated  with  standard  A  111  or 
\  2u  permanganate  solution  in  the  presence  of 
phosphoric  acid  and  manganese  sulphate. 

As  it  is  necessary  to  separate  iron  before  pro- 
ceeding to  the  determination  of  magnesium,  we 
prefer  this  process  for  estimating  iron  ;  in  the 
case,  however,  of  alloys  which  contain  no  mag- 
nesium, or  in  which  its  determination  is  not 
required,  the  following  more  rapid  method  for 
iron  gives  results  which  are  sufficiently  accurate 
for  most  purposes. 

The  alloy  is  decomposed  in  caustic  soda  solution 
as  previously  described,  the  copper,  iron,  nickel, 
etc.,  filtered  out,  washed,  and  dissolved  in  hydro- 
chloric and  nitric  acids,  and  the  solution  diluted 
and  filtered.  Enough  solution  of  ammonia  (sp.gr. 
0-90)  is  now  added  to  precipitate  the  iron  and  any 
aluminium  present,  and  to  form  the  dark  blue 
solution  of  cuprammonium  salt.  This  solution  is 
boiled  for  a  short  time  only,  the  iron  and  alu- 
minium hydroxides  filtered  off,  washed,  dissolved, 
and  the  iron  reduced  and  titrated  as  previously 
described. 

Magnesium. — To  the  filtrate  from  the  iron  and 
aluminium  hydroxides,  which  shoidd  be  practicallv 
neutral,  2-5  c.c.  of  ammonia  solution  (sp.  gr.  0-90) 
is  added,  the  solution  heated  to  about  70°  0.  and 
then  saturated  with  hydrogen  sulphide.  The 
precipitated  sulphides  are  filtered  off  and  washed 
with  water  containing  ammonium  sulphide.  The 
filtrate  is  acidified  and  reduced  by  evaporation  ; 
nitric  acid  is  then  added  and  the  volume  of  solution 
further  reduced  by  boiling  down  to  small  bulk. 
Any  precipitated  sulphur  is  filtered  out  and  the 
residue  washed  with  hot  water.  Twenty  c.c.  of 
solution  of  ammonium  phosphate  is  next  added, 
the  solution  neutralised  with  ammonia  and  then, 
with  constant  stirring,  more  of  the  ammonia 
solution  (sp.gr.  0-90)  is  gradually  added  until  it 
forms  one-third  of  the  volume  of  the  contents  of 
the  beaker.  The  solution  is  stirred  at  intervals, 
allowed  to  stand  12  hours,  filtered,  the  precipitate 
washed  with  dilute  ammonia,  the  filter  and  pre- 
cipitate dried,  ignited  gently  at  first  and  afterwards 
strongly,  and  weighed  as  Mg2PtO;. 

Mangane.se  is  determined  exactly  as  described 
for  alloys  of  (  lass  I. 

Nickel. — We  consider  that  it  is  unnecessary  to 
separate  copper  before  precipitating  the  nickel 
with  dimethylglyoxime. 

Two  grams  of  the  alloy  is  decomposed  as 
directed  for  determination  of  copper,  iron,  and 
magnesium,  and  the  residual  copper,  iron,  nickel, 
etc.,  filtered  off,  and  washed.  The  filter  and  residue 
are  returned  to  the  original  beaker,  and  the  metals 
dissolved  in  20  c.c.  of  hydrocldoric  acid  (sp.  gr. 
1T6)  and  5  c.c.  of  nitric  acid  (sp.gr.  1-42)  ;  the 
solution  is  boiled,  diluted,  and  filtered,  and  the 
precipitate  washed  with  hot  water  and  hot  dilute 
hydrochloric  acid.  Six  grms.  of  tartaric  acid 
is  added,  and  the  solution  diluted  to  400  c.c, 
and  made  slightly  alkaline  with  ammonia  solution 
(sp.gr.  0-90)  and  then  faintly  acid  with  hydro- 
chloric acid.     Thirty  c.c.  of  alcoholic  solution  of 
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dimethylglyoxinie  (1%)  is  added,  and  then 
ammonia  solution,  drop  by  drop,  with  constant 
stirring,  until  the  solution  is  faintly  alkaline.  The 
beaker  is  allowed  to  stand  for  one  hour  in  a  warm 
place,  the  solution  filtered  through  a  tared 
alundum  or  Gooch  crucible,  and  the  residue  dried 
for  1|  hours  at  103°  C,  cooled  in  a  desiccator, 
and  weighed.  The  nickel  dimethylglyoxime  con- 
tains 20-31  %  nickel. 

Zinc. — For  alloys  of  Class  II.,  we  have  used  the 
method  described  by  Withey  in  the  paper  already 
referred  to.  For  alloys  of  Class  III.  we  decompose 
the  alloy  by  means  of  solution  of  caustic  soda, 
dilute,  boil,  filter,  and  in  the.  filtrate  precipitate 
the  zinc  as  sulphide.  This  is  filtered  out,  washed, 
dissolved  in  hydrochloric  acid,  and  the  zinc 
finally  precipitated  as  zinc  ammonium  phosphate, 
which  is  ignited  and  weighed  as  zinc  pyrophos- 
phate. 


A 

nalysa 

of  aluminium  alloys. 

I. 

II. 

III.     i     III. 
(a)          (b) 

III. 
(c) 

III. 
(d) 

Copper      .... 

Manganese   . . 
Nickel 

Magnesium  . . 

Aluminium  . . 

<by  cliff.) 

% 

1213 
0-44 
0-68 

0/ 

/o 

0-44 
0-79 
0-52 
Nil 
Nil 
12  03 
Nil 
86-22 

% 

0-40 
107 
0-58 

0-66 

1-71 
95  5S 

% 

0-37 
2-37 
0-57 

1-44 

1-32 
93-93 

% 

0-54 
5-63 
1-56 

0-78 

0-64 
90-85 

% 

0-305. 
1-91 
0-47J 

113 

1-52 
94-665 

The  alloys  of  Class  III.  are  usually  made  by 
first  preparing  a  rich  alloy  of  copper,  nickel,  and 
aluminium,  and  adding  this  to  the  requisite  weight 
of  aluminium  to  produce  an  alloy  of  the  desired 
composition.  The  magnesium  is  not  included 
in  the  rich  alloy  (or  hardener),  but  is  added  to 
the  finished  diluted  alloy  shortly  before  pouring. 
As  it  is  necessary  to  analyse  the  rich  alloy  at  times, 
the  following  methods  of  estimating  the  copper, 
nickel,  and  iron  present  are  described. 

Silicon  and  iron. — The  latter  element  cannot 
conveniently  be  determined  by  treating  the  alloy 
with  caustic  soda  solution,  filtering  out  copper, 
nickel,  iron,  etc.,  and  then  precipitating  the  iron 
with  ammonia,  reducing  with  stannous  chloride, 
and  titrating,  as  the  iron  is  accompanied  by  so 
much  aluminium  that  the  precipitate  obtained  on 
the  addition  of  ammonia  is  far  too  large  to  filter 
and  wash.  The  procedure  followed  is  to  dissolve 
2  or  3  grms.  of  "  hardener  "  in  a  mixture  of  hydro- 
chloric and  nitric  acids  in  a  400  c.c.  beaker  ;  and 
when  solution  is  complete,  dilute  with  a  little 
water,  cool,  and  add  15  c.c.  of  sulphuric  acid 
(sp.gr.  1-84).  The  solution  is  evaporated  until 
fumes  of  sulphur  trioxide  are  evolved,  cooled, 
diluted,  heated  until  all  the  sulphates  are  in 
solution,  filtered,  and  the  precipitate  washed  with 
hot  water,  dried,  ignited,  and  weighed  as  SiOo. 
The  nitrate  is  heated  to  about  70°  C,  hydrogen 
sulphide  is  passed  in  until  all  the  copper  is  pre- 
cipitated, the  liquid  is  filtered,  the  residue  being 
rejected,  and  the  hydrogen  sulphid"  boiled 
off  from  the  filtrate,  when  5  c.c.  of  nitric  acid 
(sp.gr.  1-42)  and  50  c.c.  of  a  solution  of  am- 
monium chloride  (1  in  4)  are  added.  The  solution 
is  boiled  down  to  about  300  c.c.  and  a  solution  of 
sodium  hydroxide  (50%)  added  until  all  the  pre- 
cipitated aluminium  hydroxide  redissolves.  The 
liquid  is  heated  to  boiling,  the  precipitate  allowed 
to  settle  for  a  short  time  only,  filtered,  and  washed 
once  or  twice  with  hot  water.  The  filter  and 
residue  are  replaced  in  the  original  beaker, 
digested  with  25  c.c.  of  hydrochloric  acid  (sp.gr. 
1-16)  until  all  ferric  hydroxide  is  in  solution,  diluted, 
filtered  into  a  300  c.c.  conical  flask,  and  the  iron 
reduced  with  stannous  chloride  and  titrated  as  usual 
with  standard  N/ 10  solution  of  permanganate. 


Copper. — 0-5  grm.  of  alloy  is  weighed  into- 
a  300  c.c.  conical  flask,  dissolvedin  nitric  acid  (sp.gr. 
118)  and  copper  determined  by  the  iodide  method, 
titrating  with  standard  solution  of  sodium  thio- 
sulphate. 

yickeL — 0-3  grm.  of  alloy  is  weighed  into  a 
400  c.c.  beaker,  50  c.c.  of  solution  of  sodium 
hydroxide  (15% (added, the  liquid  is  boiled,  diluted 
with  hot  water,  allowed  to  settle,  and  filtered, 
rejecting  the  filtrate.  The  filter  and  residue  are 
transferred  to  the  original  beaker,  and  the  residue? 
dissolved  in  nitric  acid  (sp.gr.  MS),  diluted  with  a 
little  hot  water,  and  filtered  into  a  450  c.c.  beaker, 
and  the  precipitate  washed  with  hot  water.  To  the 
filtrate  a  solution  of  ammonia  (sp.gr.  000)  is  added 
until  a  very  slight  permanent  precipitate  is  formed, 
then  15  c.c.  of  saturated  solution  of  sulphur 
dioxide  is  at  once  added",  the  mixture  heated  to- 
boiling,  and  a  slight  excess  of  decinormal  solution 
of  ammonium  thiocyanate  added.  After  boiling; 
for  ten  minutes,  with  constant  stirring,  the 
mixture  is  allowed  to  stand  for  an  hour,  when  the 
cuprous  thiocyanate  is  filtered  off  and  washed 
with  hot  water.  The  residue  and  filter  paper  are 
rejected.  To  the  filtrate  in  a  1000  c.c.  conical 
flask,  2  grms.  of  tartaric  acid  and  2  c.c.  of  sulphuric 
acid  (sp.gr.  1-84),  are  added,  a  solution  of  ammonia. 
(sp.gr.  0-90)  added  until  neutral,  and  sulphuric 
acid  (3%)  until  faintly  acid.  A  solution  of 
ammonia  (sp.gr.  D-90)  is  now  added  to  exact 
neutrality  and  15  c.c.  of  2N  ammonia  solution, 
added.  The  liquid  is  cooled  thoroughly  and 
titrated  with  JV/10  solutions  of  potassium  cyanide 
and  silver  nitrate,  using  2  c.c.  of  2%  solution  of 
potassium  iodide  as  indicator. 

If  the  copper  be  estimated  first,  the  amount  of 
.iV/10  solution  of  ammonium  thiocyanate  required 
to  precipitate  all  the  copper  and  leave  a  slight 
excess  of  the  reagent  can  be  easily  calculated. 

A  typical  analysis  of  one  of  these  rich  alloys  is 
Cu  30-2%,  Fe  1-59%,  Ni  16-63%. 

Discussion. 

Mr.  H.  Droop  Richmond  asked,  in  connection 
with  the  first  class  of  alloys  containing  aluminium 
and  copper,  whether  any  use  had  been  made  of 
the  large  difference  which  existed  between  the 
density  of  aluminium  and  that  of  copper  as  the 
basis  of  a  method  for  control  work.  Having  had 
to  examine  a  large  number  of  solders  with  the 
object  of  classifying  them,  he  had  found  that  the 
specific  gravity  enabled  the  percentage  of  lead 
and  tin  to  be  calculated  with  an  accuracy  of  about 
1  %.  In  the  case  of  solders  containing  antimony, 
the  method  did  not  apply  and  it  was  necessary 
in  such  cases  to  estimate  the  antimony.  If  a 
similar  method  were  employed  for  the  examination 
of  the  copper-aluminium  alloys,  it  should  be 
possible  to  get  much  greater  accuracy  than  in 
the  examination  of  solders.  Was  it  desirable  in 
the  estimation  of  aluminium  and  iron  by  pre- 
cipitation of  the  metals  as  hydroxides  by  the 
addition  of  ammonia,  to  neutralise  the  solution 
exactly  by  the  employment  of  an  indicator,  or 
was  the  addition  of  excess  of  ammonia  and  its  sub- 
sequent removal  by  boiling  equally  satisfactory  ? 

Dr.  E.  B.  R.  Prideavx  asked  whether  any 
attempt  had  been  made  to  devise  a  rapid 
test  for  the  examination  of  these  alloys,  depend- 
ing upon  their  magnetic  properties.  He  did' 
not  know  whether  these  alloys  possessed 
magnetic  properties,  but  from  the  fact  that 
Heusler's  alloy,  which  contained  aluminium, 
copper,  and  manganese,  was  distinctly  magnetic, 
he  considered  it  a  possibility.  He  further  sug- 
gested that  the  amount  of  hydrogen  evolved  on 
treating  the  alloy  with  alkali  and  then  the  alkali- 
insoluble  matter  with  acid  might  be  made  to 
yield  a  "  mean  hydrogen  equivalent  "  from  which 
the  composition  of  the  alloy  could  be  deduced. 

Mr.  T.  H.  ADAMS  expressed  his  disappointment 
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that  ■   method   for  the  direct   determination  of 

aluminium    had    not    been    forthcoming.      In    hi* 

opinion  the  figure  obtained  by  difference  was  not 
satisfactory.  The  most  useful  method  he  km  u 
consisted  in  precipitating  the  aluminium  as 
phosphate  after  removing  the  other  metals,  but 
in-  confessed  thai  owing  to  the  small  quantity  of 

Tin'  sample  on  Which  one  had  to  work  on  account 

of  the  bulky  nature  oi  the  precipitate,  the  results 

were  not  reliable  to  within,  say,  0-2%.  The 
authors  stated  that  tiny  estimated  zinc  by 
precipitation  as  sulphide  from  alkaline  solution. 
A  much  bitter  met  hod  was  to  precipitate  in  a 
solution  faintly  acid  with  sulphuric  acid  and 
containing  a  little  sulphurous  acid.  The  presence 
of  the  SuTphUTOUS  acid  caused  a  co-precipitation 
of  sulphur  in  such  a  form  that  the  whole  precipitate 
was  almost  granular  and  could  be  readily  filtered 
and  washed  with  cold  water. 

Mr.  .1.  M.  Wii.kik  said  that  he  was  somewhat 
astonished  that  the  electrolytic  methods  had  been 
neglected  by  the  authors  on  account  of  the  superior 
rapidity  of  the  chemical  ones,  and  recalled  the 
work  of  Dr.  11.  J.  S.  Sand  on  the  rapid  determina- 
tion of  metals  by  the  method  of  graded  potential 
and  rapidly  rotating  electrodes.  With  regard  to 
the  use  of  sodium  fluoride  in  the  iodometric 
determination  of  copper  to  avoid  interference 
by  ferric  salts,  it  was  evident  that  the  action  could 
only  be  accounted  for  by  the  non-ionisation  of 
the  complex  sodium  ferric  fluoride.  This  non- 
ionisation  of  the  soluble  fluorides  was  very  inter- 
esting from  the  theoretical  standpoint;  it  was 
n Ssary  to   bear  in   mind  that   phosphoric  acid 

■eased  a  somewhat  similar  action,  so  much  so 
that  in  the  iodometric  determination  of  ferric 
salt  s  a  much  higher  concentration  of  hydrochloric  or 
sulphuric  acid  was  required  in  the  presence  of 
appreciable  amounts  of  phosphoric  acid  to  produce 
any  coloration.  The  effect  of  adding  phosphoric 
acid  to  the  coloured  solution  of  ferric  chloride 
was  quite  marked,  for  the  solution  became  colour- 
less. The  rapidity  of  the  thiosulphate  method 
for  the  precipitation  of  copper  sulphide  with  the 
elimination  of  hydrogen  sulphide,  and  the  physical 
condition  of  the  copper  precipitate  obtained  were 
so  marked  features  that  it  had  always  surprised 
him  that  the  method  was  not  more  widely  used. 
That  the  authors  adhered  to  the  stannous  chloride- 
mercuric  chloride  method  for  the  reduction,  and 
subsequent  titration  with  permanganate  for  the 
determination  of  iron,  showed  that  in  their  opinion 
this  early  volumetric  method  had  not  been 
displaced  by  more  recently  devised  processes. 
With  regard  to  the  determination  of  ferrous  iron 
by  titration  with  permanganate  in  the  presence 
of  hydrochloric  acid,  Jones  and  Jeffrey  some  years 
ago  claimed  that  in  the  presence  of  Reinhardt's 
solution  (manganese  sulphate,  sulphuric  acid,  and 
phosphoric  acid)  accurate  results  were  dependent 
on  the  rate  of  addition  of  the  permanganate  to 
the  ferrous  iron  solution.  However,  later  workers 
had  not  entirely  confirmed  this.  The  iodometric 
relations  of  ferrous  and  ferric  salts  possessed 
peculiar  features  of  interest.  The  authors,  as 
already  mentioned,  used  sodium  fluoride  when  it 
was  desired  to  determine  copper  iodometrically, 
but  it  was  also  possible  to  determine  ferric  salts 
iodometrically  in  acid  solution  with  considerable 
accuracy  in  the  presence  of  very  varying  concentra- 
tions of  free  acid,  and  linally  ferrous  salts  could 
be  determined  iodometrically  in  the  presence  of 
ferric  salts  by  a  very  convenient  method  devised 
by  Romijn.  The  ferrous  material  was  dissolved 
in  .V  1  hydrochloric  acid  and  sodium  pyrophos- 
phate added  and  then  excess  of  standard  iodine. 
After  standing  a  few  minutes  the  excess  was 
determined  by  means  of  standard  thiosulphate 
solution.  This  method  of  Romijn  was  exceedingly 
useful  for  the  determination  of  ferric  iron  in  organic 
materials. 


Mr.  GuIsI.ky  stated  that  the  est  i  mat  ion  of  copper 
in  copper  pyrites  was  satisfactorily  accomplished 
by  titrating  an  ammoniaeal  Solution  with  potas- 
sium cyanide,  and  suggested  this  method  for  use 
in  connection  with  the  estimation  of  the  copper 
present  in  aluminium  alloys. 

Mr.  Coujtt,  in  reply,  said  that  they  had  had 
no  need  to  use  such  a  mechanical  method  as  the 
specific  gravity  determination  owing  to  the 
rapidity  and  accuracy  with  which  the  iodometric 
determination  of  copper  could  be  carried  out ; 
it  was  possible  for  one  operator  to  perform  30 
or  more  estimations  in  duplicate  during  the  course 
of  a  working  day.  For  a  similar  reason  he  had 
made  no  attempts  along  the  lines  suggested -by 
Dr.  Prideaux.  For  control  analysis  he  did  not 
consider  that  electrochemical  methods  for  copper 
and  nickel  were  of  any  advantage  owing  to  the 
accuracy  and  rapidity  of  the  chemical  ones,  but  he 
added  that  the  one  case  in  which  the  electro- 
chemical method  would  probably  supersede  the 
chemical  one  was  for  the  estimation  of  zinc.  He 
considered  that  the  volumetric  estimation  of  iron 
employing  the  stannous  chloride  method  of  reduc- 
tion, was  entirely  satisfactory,  and  he  stated  that 
it  was  the  standard  method  in  use  at  the  present 
time  in  America  and  Germany  for  iron  ore  analysis, 
and  further  that  probably  75%  of  the  iron  ores 
of  the  world  were  valued  on  the  basis  of  the  results 
obtained  by  this  method. 


Meeting  held  at  University  College  on  Wednesday, 
March  20th,  1918. 


DR.   R.   M.   CAVEN  IN  THE  CHAIR. 


THE  PREPARATION  OF  "STANDARD" 
PLANTATION  RUBBER  :  A  NEW 
METHOD  OF  COAGULATION. 

BY    M.    BARROWCLIFF,    F.I.C. 

Doubtless  owing  to  conditions  imposed  by  the 
war,  the  question  of  the  preparation  of  a  standard- 
ised plantation  rubber  has  not,  apparently,  during 
the  last  three  years,  continued  to  receive  the 
attention  that  was  formerly  being  paid  to  it. 
That  little,  if  any,  real  advance  has  been  made 
towards  the  solution  of  the  problem  is  shown  by 
the  heavy  premium  which  still  persists  in  favour 
of  Brazilian  rubber.  At  the  present  time  (Feb., 
1918),  the  respective  prices  of  "  Fine  hard  Para  " 
and  plantation  rubber  are  2s.  8d.  and  2s.  3d.  per 
lb.  When  it  is  remembered  that  Para  rubber 
shows,  on  washing  and  drying,  a  loss  greater  by 
about  12%  than  does  plantation  rubber,  the 
premium  in  its  favour  is  seen  to  be  equivalent  to 
9d.  per  lb.,  or  33%. 

The  reason  for  the  obvious  partiality  shown  by 
the  manufacturer  for  Para  is  that  plantation 
rubber,  even  of  the  highest  grades,  varies  in 
quality,  the  variations  being  considerablv  greater 
than  those  found  in  different  samples  of  fine  hard 
Para.  Much  experimental  work,  dealing  with  the 
causes  of  this  variability,  has  been  published, 
notably  by  B.  J.  Eaton  and  J.  Grantham.  It  was 
found  that  it  is  almost  solely  in  respect  of  the  time 
of  heating  required  to  ensure  correct  vulcanisation, 
that  is,  to  afford  a  vulcanised  rubber  having  the 
best  mechanical  properties,  that  the  variations 
occur.  Samples  of  plantation  rubber,  prepared  by 
the  different  methods  in  general  use,  were  found 
to  require  for  the  correct  "  cure  "  widely  varying 
times  of  heating,  at  a  constant  temperature. 
Further,  rubber  made  by  the  same  process,  on 
different  estates,  and  at  different  times  on  the 
same  estate,  was  found  also  to  vary  greatly  in 
this  respect.  When,  however,  the  proper  time  of 
heating  had   been   found   and  applied,  relatively 
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small  differences  were  noted  in  the  mechanical 
properties  possessed  by  the  vulcanised  samples.* 

The  fundamental  fact  established  by  Eaton  and 
Grantham  is  that  the  time  factor  for  correct 
vulcanisation  varies  inversely  according  to  the 
degree  to  which  the  rubber  coagulum  has  been 
allowed  to  remain,  subsequent  to  coagulation, 
unworked,  and  in  contact  with  its  serum.  The 
longer  this  period  the  shorter  the  length  of  heating 
required  to  produce  a  correct  cure.f 

Bearing  this  in  mind,  also  the  fact  that  the 
present  custom  is  to  machine  the  rubber  on  the 
day  following  coagulation,  the  influences  exerted 
by  the  various  factors  introduced,  in  practice,  into 
the  manufacture  of  rubber  from  latex  can  be 
accurately  foretold.  The  greater  the  extent  to 
which  the  coagulum  is  machined,  and  the  more 
completely  the  serum  is  consequently  washed  out, 
the  slower  the  rate  of  "  cure "  of  the  rubber 
produced.  This  "  crepe  "  rubber,  as  now  mar- 
keted,   is    the    slowest    to    vulcanise.     "  Sheet " 


the  latex  (the  usual  method)  is  to  retard  markedly 
the  rate  of  cure,  as  will  be  seen  from  figures  given 
below.  Little  difference  is  occasioned,  however, 
between  acid-coagulated  rubbers,  by  variations  in 
the  amount  of  acid  that  lias  been  used,  at  all 
events  within  the  limits  met  with  in  practice. 

As  is  obvious  from  the  foregoing,  to  produce  a 
uniform  rubber  without  some  radical  change  in 
method  would  involve  almost  insuperable  diffi- 
culties. One  type  of  rubber  only  could  be  per- 
mitted ;  whilst  present-day  smoke  houses,  drying 
rooms,  and  much  machinery,  would  have  to  be 
"  scrapped,"  in  order  that  the  necessary  standard- 
ised mechanical  treatment  could  be  introduced. 
The  way  out  of  this  difficulty  is  clearly  indicated 
by  Eaton  and  Grantham's  further  work. 

It  was  found  that  the  change  which  takes  place 
in  the  rubber  coagulum  and  causes  the  diminution 
in  the  time  of  heating  required  for  vulcanisation  is 
completed  in  the  course  of  a  few  days.  This  is 
shown  by  the  following  figures*  : — 
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rubber,  which  receives  a  much  less  drastic  machin- 
ing and  retains  a  considerable  quantity  of  serum, 
that  drains  out  relatively  slowly,  cures  in  a  much 
shorter  time,  whilst  "  slab,"  which  receives  no 
mechanical  treatment  and  in  which  12  °0  to  15  °0 
of  moisture  is  allowed  permanently  to  remain, 
vulcanises  still  more  quickly. 

In  the  preparation  of  "  smoked  "  rubber  two 
variables  are  concerned :  (a)  the  action  of  the 
smoke  products  ;  (b)  the  temperature  of  drying. 
The  former  retards  the  rate  of  cure,  whilst  the 
latter,  within  the  limits  attained  in  practice, 
accelerates  it.  Hence  "  smoked  "  sheet  may  cure 
either  faster  or  slower  than  similar  unsmoked 
sheet,  depending  on  the  balance  of  these  factors 
in  the  earlier  stages  of  drying. 

In  the  case  of  unsmoked  rubber  the  rate  of 
frying  similarly  affects  the  vulcanisation  time 
factor.  The  same  plantation  drying  room  may 
produce,  on  different  days,  according  to  the  tem- 
perature and  atmospheric  humidity,  rubber  having 
different  rates  of  "  cure,"  even  if  the  moisture 
content  of  the  wet  rubber  happened,  on  each 
occasion,  to  be  the  same. 

The  amount  of  serum  left  in  "  sheet  "  rubber 
depends  on  the  machining  it  has  been  given. 
Eaton  found  that  the  more  concentrated  the  latex 
the  more  rapid  is  the  rate  of  cure  of  the  "  sheet " 
afforded  by  it.  The  coagulum  from  the  undiluted 
latex  being  thicker  and  harder,  more  serum  is 
retained  iii  it  after  the  "  rolling  "  process  ;  the 
rate  of  drying,  consequently,  is  slower  than  in  the 
case  of  the  thinner  sheet  afforded  by  the  diluted 
latex,  affecting,  in  the  way  expected,  the  optimum 
time  required  for  the  "  cure.  "J  Shnilaily. 
"  different  ial  "  rolls  and  rolls  of  equal  size  and 
speed  will  produce  sheet  rubber  requiring  differing 
times  of  "  cure,"  other  factors  being  constant. 
The  effect  of  employing  acetic  acid  to  coagulate 

•  Auric.  Bull.  Fed.  Malay  states,  Feb.,  1915. 
t   This  Journal,  1916,  723. 
J  Ibid.  1917,  1221. 


In  each  case  the  latex  was  diluted  to  the  same 
degree  and  coagulated  with  acetic  acid.  Although 
the  maximum  effect  appears  to  be  attained  about 
the  7th  day,  it  is  seen  that  there  is  little  change 
in  the  rate  of  vulcanisation  after  three  days,  when 
the  vulcanised  rubber  possesses  the  best  mechanical 
properties.  The  slower  progress  of  the  change 
in  the  coagulum,  as  compared  with  the  slab,  is 
probably  due  to  putrefactive  changes  having 
occurred.  To  obtain  the  best  results,  therefore, 
the  coagulum  should  be  left  unworked  for  three 
days.  It  is  then  immaterial  to  what  extent  the 
rubber  is  worked,  in  what  form  it  is  finished,  or 
how  quickly  or  slowly  it  is  dried,  the  time  of  "  cure  " 
not  being  affected  to  any  significant  extent. 

If,  however,  coagulation  is  carried  out  in  the 
usual  way  with  acetic  acid  in  open  vessels,  the 
rubber  coagulum  undergoes  changes,  if  kept 
such  a  length  of  time,  which  render  the  method 
unsuitable.  Putrefactive  action  sets  in,  accom- 
panied by  darkening  of  the  coagulum,  whilst  spot 
diseases,  which  have  been  shown  to  cause  an 
extraordinary  retardation  of  "  cure,"  are  likely  to 
develop  during  the  subsequent  treatment. 

A  new  procedure  is  required,  therefore,  and 
seems  to  be  furnished  by  the  method  introduced 
by  M.  Maude  and  W.  S.  Crosse,  known  as  the 
M.C.T.  process.f  It  is  based  on  the  fact  that  in 
closed  vessels,  latex  coagulates  completely  without 
the  addition  of  acid  and  without  at  the  same  time 
undergoing  putrefactive  changes.  As  now  carried 
out  in  practice,  large  cement  tanks  provided  with 
heavy  water-sealed  covers  are  used.  These  are 
filled  with  the  bulked  latex,  leaving  the  smallest 
practicable  air  space.  The  covers  are  ;  ffixed  and 
sealed  and  left  undisturbed  until  the  following 
day,  when  coagulation  is  found  to  be  complete. 
The  resrdting  coagulum  is  converted  into  "  crepe  " 
in  the  usual  manner. 

Addition  may  be  made  to  each  100  gallons  of 

•  Agric.  Bull.  Fed.  Malay  States.  Oct.,  191S. 
t  Patented  in  the  Fed.  Malay  States.  Ceylon,  etc. 
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latex  of  !i  quantity  of  a  soluble  calcium  salt.  >■.  ,•.. 
<-u  K-i  11 1 1 1  acetate  oar  sulphate  I  gj  p  um  i.  corresponding 
to4oz.  of  ealoium.  The  effect  of  this  is  to  in  celerate 
the  coavul.it  ion.  A  beneficial  effect  on  Um  pro" 
parties  of  the  rubber  may  also  be  produced  :    but 

evidei on  this  point   is  not   yet  available.     In 

this  connection  there  merit-  notice  the  fact  that 
whereas  the  soils  of  the  Amazon  region  are  well 

Supplied  with  lime  those  of  the  Mala\  Peninsula 
areremarkal.lv  deficient  in  this  respect.      Further, 


a  pressure  of  one  or  two  atmospheres,  which  has 
t  be  effect  of  keeping  in  solution  the  earbon  dioxide 

of  which  the  bubbles  consist.  For  this  purpose 
it  is  necessaiv   to  use  iron  pressure  \  easels  pro\  ided 

with  partitioned  removable  aluminium  linings, 
The  following  vulcanisation  results  afforded  by 

rubber  prepared  by  this  method  are  contained  iu 
a  report  l>y  Mr.  15.  J.  Katun  to  Mr.  Maude,  then 
manager  of  the  Cicely  Rubber  Estates  (April, 
1917):— 


( 'r^'pi 

rubber. 

Bourn  ol  rubber. 

Optimum 

Breaking  load.; 

kilos,  i  si      i 

Qi3i.  (a). 

Elongation  at  break 

(original  length 

=  iuo)  lb). 

Product 

(a  <  b). 

Cicely  Estate. 

• 

hrs. 
21 
2} 
2J 
2} 
21 
2i 
- 

2i 
2} 
2 
21 
21 
2| 
21 
2} 

1-37 
1-30 

1-32 
1  34 
1-44 
1-4  + 
14: 
|     :. 
152 
1-33 
1-34 
1-33 
1-41 
1-38 
1-40 

990 

055 

;)«.-> 

990 

!W1I 

990 

1020 

1008 

1007 

1029 

1005 

1009 

993 

1000 

979 

1/..V, 

1298 

• 

1300 

« 

1326 

Undiluted  latex  ' 

1424 

1425 

•Bulked  latex  (old  and  young  (: 
Undiluted'  latex     . . '.' '.' 

1458 
1401 

153(1 

I3HS 

1346 

• 

13li2 

• 

140(1 

1380 

1370 

•  Soaked  before  drying  in  sodium  bisulphite  solution  to  produce  a  pale  crepe. 


the  Para  method  of  coagulation  favours  the 
retention  of  calcium  compounds  by  the  rubber, 
whilst   acid   coagulation   tends  to  remove   them. 


For  comparison  are  given  the  following  standard 
figures,  afforded  by  good  specimens  of  plantation 
rubber  and  fine  hard  Para. 


Source  of  rubber. 

Optimum  time 
of  cure. 

Breaking  load, 

kilos,  per  sq. 

mm.  (a). 

Elongation  at  break 

(original  length 

=  100)  (b). 

Product 
(a  x  b). 

Cicely  Estate. 

Undiluted  latex     

Unsm 

lira. 
I! 

2} 

2* 

Smo 

o 

2t 
24 

21 

Sla 

U 

i 
l 

u 

if 

H 

oked  sheet. 

1-34 
1-41 
1-38 

ked  sheet. 

1-51 

115 
1-88 

1  47 

6  rubber. 

1-50 
1-45 

1-47 
1-50 
1-45 
1-30 

1028 
999 
960 

1014 
979 
934 
967 

960 
1005 
978 
962 
078 
040 

1377 

Diluted  latex  (1:1)     

1408 

1324 

Cicely  Estate. 

Undiluted  latex     

1531 

14111 

Diluted  latex  (1:1)     

1358 

Ratanui  Estate  latex    

1421 

Cicely  EsMe. 

1440 

1457 

1437 

Diluted  latex  (1:1)     

3443 

1418 

1222 

Optimum  time 
Source  of  rubber.                                  of  cure, 

hr 

Breaking  load, 

kilos,  per  sq. 

mm.  (a). 

Elongation  at  break 

(origin^  length 

=  100)  (b). 

Product 
(axb). 

hrs. 
Slab     U 

151 
1  52 
1-41! 
1-30 
1-52 

1032 
969 
073 
930 

1034 

1558 

(unsmoked)     2t 

1473 

1420 

Thin  cr»p*     si 

120.1 

1571 

These  points  may  be  not  without  bearing  on  the 
causes  of  such  differences  as  may  exist  between 
Para  and  plantation  rubber. 

For  the  manufacture  of  "  sheet  "  the  tanks  are 
suitably  partitioned.  "  Sheet  "  rubber  so  made 
contains  usually  a  number  of  small  bubbles.  This 
can  be  obviated,  if  desired,  by  coagulating  under 


Regarding  these  results,  Eaton  states  :  "  All 
the  samples  possess  excellent  tensile  properties., 
equal  to  the  best  samples  of  plantation  sheet  and 
crepe,  and  prove  that  the  process  is  capable  of 
producing  rubber  of  excellent  quality."  It  is  to 
be  noted  that  all  the  above  rubber  was  manu- 
factured  within   21    hours   of   coagulation.     This 
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accounts  for  the  difference  in  the  rate  of  cure 
shown  by  the  three  types,  slab,  sheet,  and  crepe. 

The  uniformity  of  the  samples  of  crepe  rubber 
is  remarkable,  considering  that  they  represent 
the  produce  of  old  and  of  young  trees  ;  of  pure 
latex  and  latex  diluted  with  water ;  of  rubber 
made  on  different  days.  The  rate  of  cure  is  seen 
to  be  more  rapid  than  in  the  case  of  the  standard 
sample  of  crepe,  a  result  attributed  by  Eaton  to 
the  absence  of  acid. 

The  above  figures  are  given  in  order  to  show 
that  this  method  of  coagulation  affords,  at  least, 
rubber  equal  in  all  respects  to  the  best  now  being 
produced  by  acid  coagulation,  and  of  greater 
uniformity.  The  point  upon  which  stress  requires 
to  be  laid,  however,  is  that  it  is  a  process,  and 
seemingly  the  only  practical  one,  by  which  the 
coagulum  may  be  allowed  to  mature  for  the  length 
of  time  essential  for  eliminating  the  differences 
that  otherwise  result  from  unstand  irdised  subse- 
quent treatment. 

For  the  production  of  "  standard  "  rubber  the 
bulked  latex  from  a  day"s  tapping  requires  to  be 
placed  in  the  coagulating  tanks,  as  described  above, 
and  allowed  to  remain  undisturbed  for  a  fixed  time, 
which,  it  is  suggested,  should  be  three  days.  Under 
these  conditions  no  putrefaction  occurs  and  the 
coagulum  remains  perfectly  wh  t?,  except  for  a 
slight  surface  darkening. 

Judging  by  the  considerations  advanced  above 
the  rubber  so  produced,  whatever  the  source,  or 
whether  finished  as  crepe  or  sheet,  would  show  no 
variations  in  the  time  of  heating  required  under 
standard  conditions  for  correct  cure,  whilst  the 
vulcanised  material  would  possess  the  maximum 
attainable  tensile  strength.  The  rare  would  be 
substantially  quicker  than  that  of  Para  under 
similar  conditions,  but  this  is  an  advantage  as 
it  enables  the  manufacturer,  whilst  heating  for 
the  same  length  of  time,  to  vulcanise  at  a  lower 
temperature,  which  is  all  to  the  benefit  of  the 
finished  material. 

The  result  of  the  general  adoption  of  the  above 
described  modiis  operandi  would  be  the  production 
of  a  plantation  raw  rubber  as  uniform  in  its 
vulcanising  properties  as  fine  hard  Para,  and  one 
affording  at  least  an  equally  satisfactory  vulcanised 
product. 


Sydney  Section. 


Meeting  held  on  Wednesday,  Xovember  21st,  1917. 


ON  THE  RELATION  BETWEEN  THE 
DEGREE  OF  SUPERSATURATION,  THE 
REFRACTIVE  INDEX,  AND  TOE  TEM- 
PERATURE OF  SUGAR  SOLUTIONS. 


BY    E.    V.    MILLER    A?sD    F.    P.    WORLEY,    M.A.,    D.SC. 

In  the  industrial  operation  of  crystallising  sugar 
from  solution,  by  evaporation  in  a  vacuum  pan, 
the  temperature  of  evaporation  is  intentionally 
varied  at  different  stages  of  the  process  ;  but  not- 
withstanding this  variation  the  solution  must  of 
course  be  kept  always  in  a  supersaturated  condi- 
tion, otherwise  the  process  of  crystallisation  would 
be  stopped  or  reversed.  It  would  lie  of  assistance 
to  the  operator  to  know  at  any  moment  the 
degree  of  supersaturation  of  the  solution  in  which 
the  crystals  of  sugar  were  forming  or  growing. 
In  the  absence  of  any  direct  method  of  expedi- 
tiously determining  the  degree  of  supersaturation, 
an  indirect  method  has  been  devised.  An  instru- 
ment, to  be  described  in  a  subsequent  paper,  has 
been  constructed  by  one  of  us  which  will  at  any 


time  show  at  a  glance  the  refractive  index  of  the 
liquid  portion  of  the  contents  of  the  vacuum  pan. 
The  temperature  is  easily  ascertained.  From 
these  data  the  supersaturation  may  be  inferred,, 
provided  certain  relations  existing  between  tem- 
perature, refractive  index,  and  degree  of  super- 
saturation  of  sugar  solutions  are  known. 

Theoretical. 

It  is  necessary  to  state  what  is  meant  hy 
"  degree  of  supersaturation,"  since  this  may  be 
defined  in  a  variety  of  ways.  In  making  a  choice 
among  these,  regard  should  be  had  to  the  forces 
operative  in  inducing  crystallisation,  and  in  deter- 
mining its  rate.  These  are  (1)  the  excess  of 
osmotic  pressure  over  the  solution  pressure,  i.e., 
its  excess  over  the  osmotic  pressure  of  the  saturated 
solution,  and  (2)  the  viscous  resistance  to  the 
movement  of  the  molecules  of  sugar  in  the  solution. 
Knowledge  of  the  magnitude  of  these  two  forces- 
in  a  crystallising  solution  would  probably  carry 
the  operation  of  crystallisation  completely  out  of 
the  rule-of-thumb  stage  in  which  it  exists  at 
present :  so  that  in  reality  the  mere  knowledge  of 
the  degree  of  supersaturation  existing  in  a  solution 
is  desirable  only  in  so  far  as  it  gives  some  indication 
of  the  first  mentioned  of  these  forces.  In  defining, 
therefore,  a  scale  of  supersaturation  we  should  aim 
at  having  its  degrees  as  nearly  as  may  be  propor- 
tional to  equal  increments  of  the  force  which 
operates  in  favour  of  crystallisation.  A  method 
of  specifying  the  supersaturation  which  has  con- 
siderable vogue  is  deficient  in  this  important 
respect.  It  is  a  mere  numerical  co-efficient, 
having  unit  value  when  the  supersaturation  is 
zero.  It  gives  no  indication  of  the  excess  osmotic 
pressure. 

Recent  work  on  the  variation  of  osmotic  pressure 
with  concentration,  in  concentrated  solutions,  has 
shown  that  at  constant  temperature  the  pressure 
varies  approximately  in  proportion  to  the  ratio 
solute  :  solvent.  In  accordance  with  this  law  we 
define  s,  the  degree  of  supersaturation,  as  follows  : 

Starting  with  a  quantity  of  saturated  solution 
containing  100  grins,  of  water,  imagine  s  grammes 
of  sugar  to  be  dissolved  in  it,  the  initial  and  final 
temperatures  being  the  same.  Then  s  will  be  the 
degree  of  supersaturation  existing  in  the  solution. 

If  P  is  the  percentage  of  sugar  in  a  saturated 
solution  at  a  given  temperature,  and  S  the  quantity 
of  sugar  per  100  of  water  in  the  same  solution, 
the  relation  between  these  systems  of  evaluation 
is  given  by 

p  =  _100S 


100  +S 


from  which  we  find 


8= 


100P 
100 -P 


;ay 


P 


or,  since  P  is  a  function  of  the  temperature, 
F(t),  which  has  already  been  determined, 

„_   100F(t) 
100— F(t) 

In  a  solution  supersaturated  to  s  degrees  the. 
sugar  per  100  of  water  will  amount  to  S+s,  and 
the  percentage  of  sugar,  p,  in  it  will  be  given  by 

100(,S'+s)  _100+P(<)(100,/g— 1)  (1V 

100+S+s     l+100/s  —  F{t)/100 

It  is  well  known  that  at  a  given  temperature 
the   refractive   index   of   a   sugar   solution   varies 
with  the  concentration.     Assuming  the  fixed  tem- 
perature to  be  0C  C.  we  may  write 
r  =  60(p) 

where  r  is  the  refractive  index,  p  the  percentage 
of  sugar  in  solution,  and  80  the  function  for  solu- 
tions at  0°  C.  It  is  equally  well  known  that  the 
refractive  index  of  a  solution  of  a  given  concen- 
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♦  ration  decreases  with  rise  of  temperature;  and  it 
may  be  thai  th.>  rate  of  variation  per  degree  is  not 
the  same  for  different  concentrations  of  solution  : 
for  instance,  it  is  not  likely  to  be  the  same  for 
zero  concent  rat  ion  (pure  water)  as  for  a  concen- 
trated solution.  The  quantity,  then,  to  be  sub- 
tracted from  60{p)  of  the  last  equation  in  order  to 
give  the  refractive  index,  not  only  of  any  strength 
of  solution  but  for  any  temperature  above  0  < '., 
will  be  a  function  of  both  t he  temperature  and  the 
concentration  of  solution,  and  may  be  written 
♦«('•  P>.  where  /  is  the  temperature  and  p„  the 
function  ;  the  suflix  indicates  that  it  is  appro- 
priate to  the  0  function  when  the  latter  relates  to 
0"  C.  For  brevity  this  function  will  be  called  the 
temperature  coefficient.  We  have,  then,  for  any 
concentration  and  any  temperature, 

r  =  9a{i>)-<t>0{t,  p) 

The  use  of  this  equation  would  involve  a  know- 
ledge of  the  refractive  indices  of  highly  concen- 
trated solutions  at  0"  C,  and  of  their  temperature 
coefficients  starting  from  the  same  point.  It  is 
found,  however,  impossible  to  work  with  concen- 
trated solutions  at  low  temperatures  owing  to  their 
tendency  to  crystallise,  but  they  may  readily  be 
manipulated  through  a  range  of  temperature,  30° 
to  73  W,  which  is  important  industrially.  Within 
that  range,  and  within  the  industrially  important 
range  of  concentrations,  72%  to  81%  of  sugar, 
they  have  a  temperature  coefficient,  say  #>(/,  p), 
which,  it  is  found,  can  be  expressed  (keeping  within 
errors  of  experiment)  in  a  simpler  way  than  could 
that  of  the  larger  range  %{t,  p)  which  goes  down 
to  zero  temperature  and  zero  concentration.  This 
simplified  temperature  coefficient  involves  a  change 
in  the  other  function  which  we  will  now  call  0. 
By  properly  defining  0  and  6,  r  may  be  expressed 
by  these  functions  just  as  well  as  by  the  more 
complex  functions  <pa  and  90. 

In  the  equation 

r=fl(p)-*(*,p) (2) 

<p(t,  p)  is  the  temperature  coefficient  of  the  refrac- 
tive index  correct  (within  errors  of  experiment) 
over  a  range  of  temperature  30°  C.  to  75°  C.  and 
a  range  of  concentration  72%  to  81%,  while  0(p) 
is  a  function  of  the  concentration  such  that  (2) 
will  give  the  refractive  index,  as  found  by  experi- 
ment, for  any  solution  at  any  temperature  within 
the  range  specified. 

Since,  as  we  have  seen  (eq.  1 ),  p  may  be  expressed 
in  terms  of  t  and  s,  it  is  obvious,  from  eq.  2,  that 
r  also  may  be  expressed  in  the  same  terms.  Of  the 
three  quantities  in  eq.  2,  the  refractive  index  and 
the  temperature  can  readily  be  ascertained  at  any 
time  at  the  vacuum  pan,  whence  the  remaining 

Suantity.  the  supersaturatiou,  may  be  known, 
ut,  for  this,  it  is  of  course  necessarv  to  know  the 
functions  F{t),  «(p),  and  q>{>,  p).  The  first  of  these 
has  been  carefully  determined  by  Herzfeld,  hence 
the  object  of  this  investigation  was  to  ascertain  the 
functions  0  and  p. 

To  determine  <j>  it  was  necessary  to  ascertain  the 
refractive  indices  of  a  solution  of  known  concen- 
tration at  various  temperatures,  and  then  to  deal 
in  the  same  way  with  solutions  of  other  concentra- 
tions covering  the  range  above  referred  to.  From 
this  series  of  observations  <p{t,  p)  was  determined. 
In  order  to  find  #  it  was  necessary  first  to  ascertain 
the  refractive  index  of  a  solution  of  known  con- 
centration, p,  at  a  definite  temperature,  the  tem- 
perature chosen  being  about  the  middle  of  the 
range  for  which  the  temperature  coefficient  for  that 
concentration  of  solution  had  been  ascertained. 
If  r,  is  the  index  thus  found  we  have,  from  (2) 

9(pl)=r,+'P(l,pl) (3) 

This  gives  us  one  value  of  0(pi,  viz.,  that  for  pv 
By  making  similar  determinations  with  other  con- 
centrations the  function  9{p)  was  found. 

It  was  thought  that  one  set  of  readings  for  each 


solution  of  different  concentration  should  furnish 
data  to  derive  both  the  functions.  But  it  was 
found  to  be  impossible  to  get  thick  solutions  so 
homogeneous  that  a  single  sample  placed  in  the 
refractometer  could  be  relied  upon  accurately  to 
represent  the  bulk.  This  did  not  matter  so  far  as 
the  determination  of  the  temperature  coefficient 
was  concerned,  for  the  results  showed  that  the 
influence  of  concentration  was  trifling  in  com- 
parison with  the  influence  of  temperature,  and  an 
error  of  eveu  J  %  in  the  concentration  would  not  be 
serious.  But  in  determining  the  0  function 
accurate  knowledge  of  the  concentration  was 
required.  The  investigation  was  therefore  divided 
into  two  parts  :  (1)  the  determination  of  the  tem- 
perature coefficients  by  placing  in  the  refracto- 
meter one  sample  of  each  solution,  and  taking 
readings  of  its  index  at  different  temperatures  ;  and 
(2)  the  determination  of  0(p)  by  placing  in  succes- 
sion in  the  refractometer,  maintained  at  constant 
temperature,  several  samples  of  a  solution  of 
known  strength,  taking  the  mean  of  the  index 
readings  to  be  the  true  index,  and  repeating  this 
process  with  solutions  of  various  strengths. 
Experimental. 

An  Abb£  refractometer  with  jacketed  prisms  was 
used,  the  readings  of  which  refer  to  the  D  radiation. 
The  prisms  were  maintained  at  the  required  tem- 
perature by  the  circulation  through  their  jackets 
of  water  from  a  thermostat. 

The  thermostat. — For  a  full  description  of  this 
apparatus  reference  may  be  made  to  a  paper  by 
one  of  us  on  "  Studies  of  the  Processes  Operative 
in  Solutions,  XXII.,"  Proc.  Roy.  Soc,  A.  87,  1912. 

As  several  alterations  had  to  be  made  to  fit  the 
apparatus  for  the  higher  temperatures  require^,  in 
this  investigation  a  brief  description  will  be  of  )jse. 
The  thermostat  consisted  of  a  lagged  cylindrical 
tank  holding  about  60  litres  of  water,  fitted  with  a 
stirrer  and  a  rotary  pump  to  circulate  the  water 
anywhere  outside  the  vessel.  Both  these  were 
driven  by  electric  motor.  This  outside  circuit 
consisted  of  the  prism  jackets  of  the  refractometer 
and  a  glass  bottle  with  inlet  and  outlet  tubes  so 
arranged  that  the  circulation  could  be  viewed.  A 
thermometer  was  placed  in  the  tank  for  convenience, 
though  the  temperatures  recorded  were  those  of 
the  thermometer  in  the  prism  jackets.  The  heat 
required  to  maintain  the  temperature  of  the  water 
was  provided  by  an  electric  radiator  lamp,  taking 
250  watts,  immersed  in  the  water.  At  the  higher 
temperatures  the  supply  of  heat  was  augmented 
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by  a  Bunsen  burner  applied  to  a  spiral  copper  tube 
through  which  water  from  the  tank  was  caused  to 
circulate  by  means  of  the  pump.  The  regulation 
of  the  temperature  was  effected  by  the  automatic 
making  and  breaking  of  the  electric  circuit  con- 
taining the  radiator  lamp  at  intervals  the  length 
of  which  was  controlled  by  the  mercury  regulator 
shown  in  Fig.  2,  the  lower  part  of  which  was 
immersed  in  the  water  of  the  tank.  The  side  tube 
of  the  regulator  is  graduated  with  a  temperature 
scale,  so  that  when  the  level  of  the  mercury  is 
adjusted  to  a  definite  degree  on  this  scale,  the  other 
level  of  the  mercury  will  be  at  a  convenient  height 
in  the  finer  capillary  tube  when  the  water  in  the 
tank  has  rea.ched  that  temperature.  Fine  adjust- 
ment can  then  be  made  by  raising  or  lowering  the 
platinum  wire  in  the  capillary'  This  form  of 
regulator  can  be  rapidly  and  accurately  set  so  as 
to  act  at  any  required  temperature.  The  platinum 
wire  in  the  "capillary,  and  the  other  one  sealed  into 
the  tube  at  e,  were  connected  through  a  Leclanchc4 
cell  and  a  Post  Office  relay  of  high  resistance.  As 
less  than  a  milliamp^re  goes  through  this  circuit 
the  surface  of  the  mercury  in  the  capillary  does 
not  foul.  The  relay  does  not  directly  put  the 
radiator  lamp,  which  takes  its  current  from  the 
mains,  in  and  out  of  action,  but  does  so  indirectly 
by  means  of  another  circuit  in  which  a  second 
relay,  and  certain  branches  and  resistances,  are 
arranged  so  as  to  prevent  sparking  in  the  P.O. 
relay,  the  final  result  being  that  when  the  mercury 
touches  the  platinum  wire  the  radiator  lamp  goes 
out,  and  when  it  recedes  from  the  wire  the  lamp 
lights  up.  The  action  of  the  regulating  system  is 
very  reliable  :  it  keeps  a  steady  temperature  well 
within  0  05°  C.  at  the  highest  temperatures  em- 
ployed. Paraffin  wax  was  put  on  the  water  in  the 
t  an!;  to  prevent  evaporation.  When  it  was  desired 
to  change  the  temperature  quickly,  the  tank  was 
partially  emptied  and  then  filled  again  with  cold 
water,  or  with  boiling  water,  and  the  regulator 
re-adjusted. 

Preparation  of  the  solutions. — The  sugar  used  was 
made  at  the  Chelsea  sugar  refinery,  Auckland,  New 
Zealand,  from  specially  pure  material.  The 
crystals  were  well  formed,  and  after  effective 
washing  with  water  in  a  centrifugal  to  remove  all 
traces  of  mother-liquor,  and  after  a  preliminary 
drying,  they  were  ground  and  passed  in  succession 
through  gauze  sieves  of  30  and  36  holes  to  the  linear 
inch  ;  the  material  passing  through  the  former  and 
caught  by  the  latter  was  used  for  the  investiga- 
tion. Before  making  a  solution  a  quantity  of  this 
selected  sugar  was  dried  in  vacuo  at  100°  C.  The 
amounts  of  sugar  and  water  necessary  to  make  a 
solution  of  a  desired  concentration  were  weighed 
into  a  round-bottom  flask  of  160  c.c.  capacity  fitted 
with  a  two-holed  indiarubber  stopper.  Through 
one  hole  was  inserted  a  thermometer,  the  bulb 
reaching  nearly  to  th-  bottom  of  the  flask,  and 
through  the  other  a  bent  glass  tube  sealed  at  its 
lower  end.  but  having  a  small  hole  in  its  side,  as 
shown  in  Fig.  1.  The  stopper  having  been  inserted, 
the  pressure  in  the  flask  was  rapidly  reduced  to  one 
or  two  inches  of  mercury,  and  the  valve  tube 
raised  so  as  to  close  the  flask  and  retain  the  vacuum. 
This  method  of  closing  the  flask  left  no  cavities  in 
which  solution  could  lodge.  It  was  ascertained 
that  the  process  of  evacuation  did  not,  in  the  time, 
remove  an  appreciable  amount  of  vapour  from  the 
water  which  had  been  weighed  in.  The  sugar  was 
dissolved  in  the  water  by  heating  the  flask  in  a 
water  bath,  or,  in  the  case  of  a  concentrated 
solution,  in  a  brine  bath,  at  the  same  time  keeping 
it  in  motion.  To  dissolve  the  sugar  the  contents  of 
the  flask  were  maintained  some  ten  or  fifteen 
degrees  above  saturation  temperature.  The  solu- 
tion was  always  milky  at  first  owing  to  minute  air 
bubbles,  but  boiling  for  a  few  seconds  removed 
these  completely.  Brisk  boiling  was  induced  by 
pouring  cold  water  on  the  upper  part  of  the  flask. 


From  this  point  the  processes  for  determining 
the  6  and  <p  functions  differed. 

Determination  of  temperature  eo-efficicnt. — The 
flask  was  now  removed  from  the  bath  and  the 
contents  well  mixed  by  alternately  inverting  the 
flask  and  giving  it  a  circular  motion.  Air  was 
then  admitted  by  means  of  the  valve  tube,  and 
the  flask  again  closed.  The  stirring  was  continued 
for  a  short  time,  care  being  taken  to  trap  no  air 
bubbles,  for  these  would  interfere  with  the  indica- 
tions of  the  refractometer.  The  thermometer 
was  then  withdrawn  from  the  stopper  and  quickly 
replaced  by  a  previously  cleaned  and  dried  wash- 
bottle  exit  tube,  but  with  no  constriction  at  the 
end.  The  valve  tube  was  then  pushed  down  and 
used  as  a  mouth  tube,  the  flask  being  thus  fitted 
like  a  wash  bottle.  Some  of  the  solution  was 
ejected  into  a  receptacle  immediately  beside  the 
open  refractometer  prisms,  which  were  being 
maintained  at  the  required  temperature  by  the 
circulation  through  their  jackets  of  water  from  the 
thermostat,  and  when  about  a  quarter  of  the 
solution  had  come  through,  the  stream  was  directed 
for  an  instant  on  to  the  lower  prism,  which  was 
th^n  immediately  closed.  If  no  bubbles  were 
observed  in  the  sample  between  the  prisms  the 
rest  of  the  solution  was  dispensed  with,  and  read- 
ings taken. 

The  readings. — The  first  temperature  for  which 
readings  were  taken  was  usually  in  the  vicinity 
of  the  saturation  temperature,  and  was  the  highest 
desired  for  the  particular  solution  in  the  refracto- 
meter. After  sufficient  length  of  time  to  insure 
that  the  solution  had  attained  the  required  tempera- 
ture, the  readings  were  taken.  As  there  were  two 
observers,  the  personal  error  was  eliminated  as 
far  as  possible  by  each  making  a  series  of  five 
adjustments  of  the  refractometer  field  without 
knowing  the  readings,  which  were  made  and 
recorded  by  the  other  observer.  The  average  of 
these  readings  was  the  value  adopted.  The 
temperature  was  then  lowered  and  another  set 
of  readings  taken.  After  the  lowest  temperature 
required  had  been  reached,  the  temperature  was 
raised  and  readings  taken  at  one  or  more  points 
near  previously  observed  temperatures.  If  the 
rising-temperature  and  falling-temperature  observ- 
ations proved  consistent,  i.e.,  fell  on  the 
same  curve  when  plotted,  this  was  taken  as  an 
indication  of  the  absence  of  crystallisation,  and 
that  sufficient  time  had  been  allowed  for  the 
prisms  and  solution  to  attain  the  temperature 
of  the  water  in  the  jacket. 

Determination  of  9{p)  function. — The  procedure 
for  the  determination  of  6(p)  was  somewhat 
different.  The  difficulty  of  getting  concordant 
results  from  different  samples  of  the  same  solution 
necessitated  special  precautions  being  taken. 
After  the  solution  had  been  prepared,  the  flask 
was  placed  in  a  wire  frame  which  could  be  rotated 
in  an  air  bath  in  such  a  way  that  the  flask  was 
inverted  dining  each  revolution  of  the  spindle. 
The  bath  was  maintained  at  a  temperature  a  few- 
degrees  above  the  saturation  temperature  of  the 
solution.  After  thorough  mixing  in  this  way  the 
flask  was  taken  out  of  the  bath,  air  admitted  to 
it.  the  thermometer  withdrawn  and  replaced  by 
a  wash -bottle  tube,  rather  long  in  the  bent  portion, 
and  without  constriction  at  the  end.  A  small 
quantity  of  the  solution  was  ejected  by  operator  A 
into  a  receptacle  beside  the  open  prism,  and  the 
stream  then  directed  for  an  instant  on  to  the 
prism,  which  was  immediately  closed  by  operator  B. 
In  the  meantime,  operator  A  had  kept  the  stream 
going  very  slowly  until  B  had  time  to  insert  into 
the  open  end  of  the  tube  a  previously  prepared 
indiarubber  plug.  The  flask  was  then  replaced 
in  the  air  bath  until  another  sample  was  required. 
For  receiving  the  sample  the  refractometer  wa- 
placed  so  that  the  clear  glass  surface  of  the  re- 
tracting prism  was  uppermost,   and   the  sample 


Tol.  sxxvn..  \o.  6]     SffLLEB  i  WttRLEY— THE  SUPERSATURATION  OF  SUGAR  SOLUriOXS.      101  t 


fell  immediately  on  this:  and  nut,  as  is  usual,  on 

tin'   ground    surface   of   tin'   other   prism.      In    this 

way  the  surface  of  the  solution  which  was  to  torn 
tin-  Interface  between  glasc  and  solution  was 
exposed   to  the  air  for  the  least    possible  time. 

After  a  .s.t  uf  readings  by  the  two  operators)  as 
before  described,  the  prisms  were  thoroughly 
cleaned  and  another  sample  from  the  Mask  placed 
in  the  instrument.  The  procedure  was  the  same 
as  before,  except  in  one  particular.  Operator,  A 
removed  the  Bask  from  toe  air  bath  and  created 
■  sli_iit  pressure  in  the  Bask  by  means  of  the 
mouth  tube,  whilst  operator  B  cut  about  half  an 
inch  off  the  end  of  the  e\il  tube,  so  as  to  expose 
a  clean  place  to  the  issuing.'  liquid.  Each  subse- 
quent sample  was  tnki  n  in  this  way.     All  samples 

from     one     s,,lnti,iu     were     brought     to    the    same 

temperature  in  the  retractoxneter  before  readings 
were  taken.     This  temperature  was  usually  ten 

to  fifteen  degrees  below  the  saturation  tempera- 
ture. 

Corrections. — The  thermometer  entering  the 
prism  jacket .  on  which  the  temperat  ores  were  read, 
was  standardised  by  comparison  with  a  standard 
thermometer.  The  two  were  placed  with  their 
bulbs  together,  the  standard  being  vertical  and 
the  other  horizontal  as  it  is  in  the  instrument,  in 
a  glass  vessel  through  which  water  from  the 
thermostat  was  made  to  circulate;  a  series  of 
readings  of  both  thermometers  w  is  taken. 

The  refractometcr  was  tested  several  times 
during  the  course  of  the  investigation  by  using 
the  pass  test  plate  supplied  with  the  instrument. 
No  variation  was  detected.  No  correction  has 
b.en  made  for  the  varying  temperatures  of  the 
-  prisms. 

since  BUgar  and  water  were  weighed  into  the 
Bask  at  room  temperature,  while  the  samples  for 
the  refractonieter  were  taken  from  the  flask  when 
it  was  a  few  degrees  above  the  saturation  tempera- 
ture of  the  solution,  the  vacant  space  in  the  flask 
would  then  contain  vapour  which  must  have 
been  taken  from  the  solution.  It  is  estimated 
that  the  maximum  correction  to  the  concentration 
on  this  account  would  not  exceed  0-03%  of  sugar 
in  solution. 

A  correction  operating  in  the  opposite  direction 
is  that  for  buoyancy  of  the  air  in  weighing  ;  the 
maximum  effect  here  being  0  01  %.  Both  these 
corrections  have  been  neglected. 

Results. 

As  before  mentioned  the  investigation  was 
divided  into  two  parts,  the  first  of  which  had  for 
aim  the  determination  of  the  temperature  co- 
efficient of  the  refractive  index.  A  sample  of  the 
results  obtained  in  determining  this  function  is 
shown  in  the  following  table  : — 

Concentration   of  solutio>i   lalcrn,  78-37%   sugar. 


Temperature.       Index  found.        Calculated.         Diifi-rence. 


74-3'     

1-47486 

1-47469 

0-00003  + 

«0-7°      

1  47801 

1-477B3 

8— 

48  5°      

1-48083 

1 48066 

3  + 

1-477S:< 

1-47778 

5— 

73-5°      ...... 

1  47500 

1  47507 

7  h 

The  last  two  readings  were  taken  after  the 
solution  had  reached  its  lowest  temperature  and 
had  been  re-heated. 

On  plotting  the  values  found  (column  2),  the 
index  of  refraction  was  seen  to  be.  within  errors  of 
experiment,  a  linear  function  of  the  temperature 
for  this  range  of  temperatures.  The  formula 
which  best  tits  the  results  is 

R  ^  l  491 50  -G  -00022351 


where  It  is  the  refractive  index  for  fchifi  particular 
concentration  of  solution,  and  /  the  temperature. 
The  figures  in  column  3  are  derived  from  this 
formula,  and  column  1  gives  the  differences 
between  the  calculated  anil  experimental  values. 

Results  for  nine  different  concentrations  ,if  solu- 
tion were  tabulated  in  a  similar  way.  In  every 
case  a  linear  function  sat  isfacloi  ily  represented  the 
relation  between  temperature  and  index,  and  an 
empiiical  formula  was  found  for  each  strength  of 
solution.  The  differences  between  the  indices 
calculated  from  these  formula'  and  the  values 
actually  found  were  of  the  same  order  as  those 
shown  in  the  above  example,  Fifty-two  observa- 
tions, each  one  the  mean  of  ten  readings,  as  before 
explained,  were  taken  in  all  ;  and  in  only  two  cases 
did  the  difference  between  the  observed  and  calcu- 
lated values  reach  the  fourth  decimal  place,  the 
larger  of  the  two  differences  being  000021.  We 
think  this  affords  evidence  that  the  Abbe,  refracto- 
nieter is  capable  of  a  high  degree  of  accuracy  if 
used  in  the  manner  above  described. 

The  relations  between  temperature  and  index  of 
refraction  for  different  strengths  of  solution,  as 
found  experimentally,  are  plotted  in  Fig.  3,  where 
the  numbers  correspond  to  those  in  the  first 
column  of  the  table  below.     The  lines  drawn  in  the 


30° 
Temperature 

Fig.  3. 

figure  correspond  to  the  empirical  formulas  found 
The  circles  with  strokes  pointing  upwaids  indicate 
observations  taken  on  re-heating  the  solution  ;  the 
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circles  without  strokes,  and  those  with  strokes 
pointing  downwards,  indicate  observations  taken 
before  re-heating. 

To  arrive  at  the  temperature  coefficient  it  is  not 
necessary  to  know  the  constants  in  the  empirical 
forniute,  and  indeed  these  constants  could  not  be 
relied  upon  since  the  exact  concentrations  of  the 
solutions  were,  for  reasons  already  given,  doubtful. 
The  following  table  gives  the  approximate  concen- 
trations, p,  of  the  nine  solutions  dealt  with  ;  and 
the  "  coefficient  of  t  "  found  for  them.  The  mean- 
ing of  this  last  expression  will  be  clear  on  referring 
to  the  last  equation  ;  it  is  the  co-efficient  of  t  for 
a  particular  strength  of  solution,  not  that  for  any 
strength  — <p(p,  t). 


No. 

P- 

Co-eff.  of  I. 

1 

72-5 
73-5 
74-8 
75  0 
75-4 
76-3 
77  0 
78-4 
79-5 

2 

218 

3 

4 

5 

218 

6 

2217 

7 

8 

2197 

9 

2252 

On  plotting  this  relation  it  is  found  to  be  linear, 
within  errors  of  experiment,  and  to  be  given  by 

coeff.  of  t  =00001241  +  0000001267p 
which  gives,  as  the  temperature  coefficient  of  the 
refractive  index, 

0(P><)  =  (00001211  +  0-000001267p)< (4) 

Estimation  of  9(p). — Knowing  the  temperature  co- 
efficient from  eq.  4  we  can,  with  the  help  of 
eq.  3,  find  8(p)  by  carefully  determining  the  refrac- 
tive indices  of  a  number  of  solutions  of  different 
concentration,  each  at  a  different  temperature. 
The  results  obtained  for  one  of  these  solutions  are 
given  in  the  following  table : — 

Strength  of  solution,  74-55%. 


Temperature,  °<s. 

Index  found. 

50-3  

1-47056 

50-3  

1-47049 

50-3  

1-47015 

50-3  

1-47071 

50-3 

1-47064 

Mean 

1-47051 

The  temperature  coefficient  at  50-3°  C.  is,  from 
eq.  4,  0-0002185.  The  value  of  9{p)  for  p  =74-55 
will,  therefore,  be  given  by  C(p)  =  1-47051  + 
(0  0002185 x 50-3)  =  1-4S150. 

Each  of  the  observations  recorded  in  the  above 
table  is  of  a  different  sample  of  the  solution,  and  is 
the  mean  of  ten  readings  as  already  described. 
The  discrepancy  between  the  highest  and  lowest  of 
these  observations  is  000050,  a  figure  much  beyond 
the  instrumental  or  personal  error,  and  arises  from 
differences  in  the  concentration  of  different 
samples  which  persisted  in  spite  of  the  endeavours 
made  to  obtain  a  homogeneous  solution.  The 
following  table  gives  the  values  of  0(p)  obtained  for 
ten  different  solutions,  the  number  of  separate 
samples  observed  in  the  case  of  each  solution,  and 
the  maximum  discrepancy  between  observations  : 


9  (P) 

No.  of 

Max. 

HP) 

p. 

from  exp. 

obs. 

discrcp. 

from  plot. 

biff. 

72-51 

1-47605 

4 

000061 

1-47604 

000001— 

73-52 

1-47858 

4 

26 

1-47370 

12  + 

74-55 

1-48150 

5 

56 

1-48141 

9  — 

75-46 

1-48378 

5 

60 

1-48380 

«-u 

75-27 

1-48603 

6 

88 

1-48593 

10— 

77-54 

1-48053 

5 

113 

1-48927 

26— 

77-55 

1-48896 

4 

58 

1-48930 

34  + 

78-41 

1  4.H47 

4 

37 

1-49156 

9  + 

79-47 

1-49433 

4 

41 

1-49435 

2  + 

80  -E  4 

1-49729 

5 

98 

1-49716 

13  — 

The  figures  in  the  fifth  column  are  calculated 
from  the  following  empirical  equation  which  was 
found  to  fit  the  results  : — 


9(p)  =  1-28534  +  000263p 


(5) 


and  the  numbers  in  column  6  show  the  differences 
between  the  values  derived,  as  before  explained, 
from  experimental  results  and  those  derived  from 
the  above  equation. 

In  Fig.  4  the  numbers  in  column  2  are  plotted 
against  percentage  of  sugar  ;  the  line  represents 
the  relation  expressed  by  eq.  5. 

The  refractive  index  of  any  sugar  solution 
between  the  before-mentioned  limits  of  concentra- 
tion and  of  temperature  is,  then,  given  by 

r  =  1-28534  +  000263p  - 

(00001241  +0000001267p)« 
=  1-28534  -0000124K  + 

(000263 -0000001267<)P (6) 

where  r  is  the  refractive  index,  p  the  percentage 
of  sugar  in  solution,  and  t  the  temperature  in 
Centigrade  degrees. 

The  following  table  will  facilitate  the  computa- 
tion of  refractive  indices  from  this  equation.  To 
find  the  refractive  index  of  a  sugar  solution 
between  72%  and  81%  concentration  at  a  given 
temperature,  multiply  the  %  concentration  of  the 
solution  by  the  "  coefficient  of  p  "  for  that  tem- 
perature and  add  the  product  to  the  figure  in 
line  with  that  temperature  in  the  second  column. 
For  example,  if  we  have  a  75-6  %  solution  at  41°  C. 
the  refractive  index  will  be  1-28026  +  (75-6  v 
000257S)  =  1-4752.  The  decimal  places  have  been 
extended  for  purposes  of  calculation,  but  in  the 
result  no  figures  after  the  fourth  decimal  are 
reliable. 

Table  to  be  used  with  equation  6. 


Temp.  °  C. 

Value  of 

1-28534 

— 0-0001241! 

Co-efficient 
of  p. 

34 

1-28112 
1-28100 
1-28087 
1-28074 
1-28002 
1-28050 
1-28038 
1-28020 
1  -28013 
1-23000 
1  -27983 
1-27975 
1-27963 
1-27950 
1-27938 
1-27925 
1-27913 
1-27900 
1-27883 
1  27876 
1-27864 
1-27851 
1-27839 
1-27826 
1-27814 
1-27801 
1  -27789 
1  27776 
1-27764 
1-27751 
1-27739 
1-27726 
1-27714 
1  -27702 
1  -27690 
1-27677 
1-27665 
1  27652 
1-27640 
1  -27628 
1-27610 

0-0025869 

35 

0-0025857 

36 

0-0025844 

37  . .    

0-0025831 

38 

0-0025819 

39  . .    

0-0025806 

40  . .        

0  0025793 

41  .       

00025781 

0-0025768 

43  . .      

0-0025755 

44 

45 

46 

0-0025743 
0-0025730 
0-0025717 

47  .  .     

0-0025705 

48 

0  0025692 

49  .  .     

0-0025679 

50  .  .      

0  0025666 

51  ..      

0-0025654 

52  . .      

0-0025641 

53 

54 

55 

0-0025628 
00025616 
0  0025603 

56 

0  0025590 
0-0025578 

58 

59 

60 

0-0025565 
0-0025552 
0  0025540 

61 

00025527 

62 

0-0025514 

63 

0-00'>5502 

64  . .    

0-0025489 

65  . .      

0  0025476 

66 

67 

0-0025464 
0-0025451 

63 

09 

70 

71 

0  0025438 
00025426 
00025413 
0  0025400 

72 

0-0025388 

73 

74 

0 0025375 
0-0025362 

To  express  the  refractive  index  in  terms  of  tem- 
perature and  supersaturation  we  have  to  replace 
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p  in  the  last   equation   by   its  value  as  given  in 
equation  I,  ami  we  then  have 
r  =  1-28534  -0000121 11  + 

100  +F(/)(100/«  ~  >)                  _  Q.000001OQ7M  (7. 

l+100/« -*'(/)/ 100  (°U0-Ud      ""WW""1/"  l«J 

where    no     64-1886  -4  0-18477<  I  00005307/2  as 

(OUnd  by  a  careful  detortnination  l>y   Hcrzfeld  (Z. 

ver.  deals.  Zuokerfaid.,  42,  pp.  181,  232). 


sugar  in  the  saturated  solutions :  this  table  is 
calculated  from  the  last  equation.  Its  use  may  be 
illustrated  as  follows:  If  a  sugar  solution  at 
II".  I\  is  found  to  have  a  refractive  index  of 
1-4727,  then  it  is  supersaturated  to  the  extent  of 
30°. 

The  research  described  in  this  paper  was  carried 
out  at  Auckland  University  College,  Auckland, 
New  Zealand. 


XBogu 

Refractive  Indii-es. 

•F. 

»-0. 

«-0. 

•  -10. 

I  80 

«  =  30. 

4=40. 

«=50. 

»=60. 

«  =  70. 

«=80. 

«  =  90. 

«  =  100. 

»=110. 

110  .... 

n«s 

1-4628 

1-4650 

1-4669 

1-4688 

1-4706 

1-4723 

1-4739 

1-4754 

1  1769 

1-4783 

1-4796 

1-4809 

116 

71-53 

46:16 

if....; 

4675 

4693 

4710 

4727 

4742 

4757 

4771 

4785 

4708 

4810 

120 

78-04 

4643 

4662 

4681 

4698 

4715 

4731 

4746 

4760 

4774 

4787 

4800 

4812 

125 

72  -56 

4650 

4669 

4687 

4704 

4720 

4735 

4760 

4764 

4777 

4790 

1802 

4813 

130 

7.1  Ot 

4658 

4676 

4693 

4709 

4725 

4740 

4754 

4767 

4780 

4792 

4804 

4815 

135  

::;.;:; 

4666 

4683 

4699 

4715 

4730 

4744 

4758 

4771 

4783 

4795 

4806 

4817 

140  .... 

71  is 

4674 

4690 

4706 

4721 

4735 

4749 

4762 

4774 

4786 

4798 

4809 

4819 

145 

71-74 

M8S 

4697 

4713 

4727 

4741 

4754 

4766 

4778 

4790 

4801 

4812 

4822 

150  .... 

75-80 

Hi:lll 

4705 

4720 

4733 

4746 

4759 

4771 

4783 

4794 

ISIII 

4815 

4824 

155  .... 

75-87 

4698 

47 1H 

4727 

4740 

4752 

4764 

4776 

4787 

4798 

4808 

4818 

4827 

140 

79-45 

4707 

4721 

1734 

4748 

4758 

4770 

4781 

4792 

4802 

4812 

4821 

4830 

105  .... 

77  04 

4716 

4729 

4741 

4753 

4765 

4776 

4786 

4796 

4806 

4816 

4824 

4833 

170  .... 

7744 

4725 

4737 

4749 

4760 

4771 

4782 

4792 

4801 

4811 

4820 

4828 

4830 

• 

/ 

/ 

s 

/ 

/ 

/ 

1 

5 

•» 

%     2 

1476 

71  "     73  74  75  76 

r>r  cent   si^ar   in  solution 

Fig.  4. 

In  eq.  7  are  given  the  relations  which  it  was 
the  object  of  the  investigation  to  determine. 

Since  the  Fahrenheit  scale  is  used  in  British 
sugar  factories  it  is  convenient  to  express  the 
results  in  that  scale.  The  relation  between  the 
scales  is  given  by  (=5u/9,  where  t =  centigrade 
degrees,  and  u  =  Fahrenheit  degrees  in  excess  of  32. 
Herzfeld's  relation  then  becomes  /(«)  =  64-1835  + 
007487k  +  00001638k2,      and      eq.     7     becomes 

r  =  1-28531  -000006894k  + 

l1°^^rZ)8aOO)(000263-0.000000704«). 

Appended  is  a  table  giving  refractive  indices  for 
steps  of  5°  temperature  and  10°  in  supersaturation, 
with  an  added  column  giving  the  percentage  of 
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THE     MANUFACTURE     OF     NITRIC     ACID 
FROM  NITRE   CAKE. 

BY    DK.    J.     GROSSMANN. 

Dr.  Grossmann  writes  as  follows  in  reply  to 
Captain  Goodwin's  criticism  (this  J.,  1917,  1161) 
of  his  paper  on  the  manufacture  of  nitric  acid 
from  nitre  cake  (this  J..   1917,   1035)  :— 

Captain  Goodwin  lias  failed  to  understand  that 
in  the  working  of  the  two  patent  processes  which 
are  described  in  my  paper,  no  agitation  or  stirring  is 
required  ;  they  are  baking  operations  which  can  be 
carried  out  in  any  shallow  muffle.  The  use  of 
mechanical  stirring  apparatus  would  only  add  to 
the  cost  without  improving  the  efficiency  of  my 
processes,  as  the  latter  give  quantitative  results 
without  stirring. 

I  have  dealt  with  nitre  cake  from  different 
works,  and  so  far  as  my  experience  goes  it  varies 
in  its  content  of  free  sulphuiic  acid  between  27 
and  33%.  Though  difficult  in  laboratory  experi- 
ments, it  will  be  an  easy  matter  on  a  large  scale 
to  adjust  the  mixture  of  nitre  cake  and  sodium 
nitrate  in  such  a  manner  as  to  yield  a  saltcake 
containing  less  than  2  %  of  free  acid.  The  assump- 
tion that  the  mixture  containing  coke  might  lead 
to  fires  is  quite  erroneous,  as  is  the  statement  that 
there  is  no  advantage  in  adding  carbonaceous 
matter.  The  two  processes,  i.e.,  the  one  with 
and  the  other  without  the  addition  of  carbonaceous 
matter,  are  designed  to  suit  different  purposes. 
The  condensation  of  the  nitrous  gases  can  be 
effected  in  such  manner  as  to  add  very  little  to 
the  cost,  certainly  not  more  than  a  small  fraction 
of  what  a  mechanical  furnace  such  as  Captain 
Goodwin  recommends  would  cost  in  material, 
working,  and  upkeep. 

I  agree  that  saltcake  has  not  always  been 
profitably  saleable  ;  but  Captain  Goodwin  appears 
to  have  overlooked  the  fact  that  in  the  manufacture 
of  hydrochloric  acid  from  nitre  cake  nearly  3  tons 
of  saltcake  is  produced  against  one  ton  of  salt- 
cake  produced  in  the  manufacture  of  nitric  acid 
by  my  process,  so  that  the  maufacturer  of  hydro- 
chloric acid  would  be  far  more  seriously  handi- 
capped by  a  slump  in  saltcake.  By  the  adoption 
of  my  process  in  nitric  acid  making,  nitre  cake 
would  be  produced  only  as  an  intermediate  product 
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in  like  manner  as  it  has  always  been  an  inter- 
mediate product  in  the  manufacture  of  saltcake  in 
connection  with  the  Leblanc  process,  and  thus 
cease  to  be  a  marketable  commodity  for  the 
manufacture  of  hydrochloric  acid. 

It  is  quite  fallacious  to  represent  the  reactions 
between  nitre  cake  and  sodium  nitrate,  and  nitre 
cake  and  sodium  chloride,  as  if  they  were  technically 
analogous.  Complete  decomposition  in  a  mixture 
of  nitre  cake  and  sodium  nitrate  takes  place  at  a 
temperature  below  250°  C.  aDd  is  assisted  by  the 
fact  that  sodium  nitrate  melts  at  330°  C,  whereas  a 
mixture  of  nitre  cake  and  sodium  chloride  requires 
a  temperature  of  nearly  500°  C.  for  its  decompo- 
sition, i.e.,  a  temperature  which  is  still  350  C. 
below  the  melting  point  of  sodium  chloride.  It  is 
therefore  evident  that  sodium  nitrate  is  technically 
more  amenable  to  treatment  with  nitre  cake  than 
sodium  chloride  ;  and  whilst  the  working  costs  are 
higher  in'  the  production  of  hydrochloric  acid,  the 
absolute  profit,  owing  to  the  low  intrinsic  value  of 
hydrochloric  acid,  is  less  than  in  the  production 
of  nitric  acid.  The  present  absurdly  inflated 
price  of  hydrochloric  acid  is  no  legitimate  basis 
on  which  to  form  estimates  of  profit. 

I  cannot  agree  with  Captain  Goodwin's  remark 
"  that  my  process  might  be  remunerative  only 
whilst  the  war  lasted."  I  have  shown  that  under 
any  conditions  processes  for  the  manufacture  of 
hvdrochloric  acid  from  nitre  cake  are  technically 


and  commercially  at  a  disadvantage  ;  and  it  may 
be  safely  predicted  that  after  the  war,  when 
competition  will  be  the  determining  factor  in 
manufacturing,  any  process  which  will  enable  the 
manufacturer  to  produce  nitric  acid  cheaper  will 
be  found  acceptable. 

As  regards  present  conditions  I  may  say  that 
my  aim  in  working  out  my  processes  has  been  to 
stop  the  great  waste  of  sodium  sulphate  and 
sulphuric  acid  which  takes  place  when  nitre  cake 
is  used  in  the  place  of  weak  acid  ;  and  the  still 
greater  waste  where  large  quantities  of  nitre  cake 
are  lying  useless.  All  this  waste  entails  additional 
importation  of  large  quantities  of  pyrites  from 
Spain  and  consequent  loss  of  gold,  foodstuffs,  and 
shipping  room  to  tliis  country — matters  which 
will  be  serious  for  years  after  the  war  and  which 
should  be  taken  in  hand  in  time  by  the  Govern- 
ment and  properly  dealt  with. 

The  rational  utilisation  of  nitre  cake  is  not 
only  a  chemical  but  an  economic  problem  of 
national  importance,  and  its  solution  will  only  lie 
in  methods  which  effect  a  commensurate  saving  in 
tbe  use  of  pyrites.  Most  of  the  methods  used  at 
the  present  time  are  makeshifts  which  in  the  fourth 
year  of  the  war  should  be  overhauled.  But  unless 
the  Government  recognises  this  there  is  no  induce- 
ment in  the  present  times  to  manufacturers  to 
take  up  new  processes  on  these  lines,  however 
profitable  they  might  be. 
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STUDIES  l\    NITRIDE  FORMATION. 

BY    C.    H.    M  Willi.    I'll. I)..    u.si  . 

The  general  chemical  inertness  of  free  nitrogen 
under  ordinary  conditions  lends  a  peculiar  Interest 
io  tin'  study  en  the  methods  which  musl  be  em- 
ployed in  order  to  induce  nitrogen  to  combine 
iliii'dK  with  other  elements.  Broadly  speaking, 
and  omitting  for  the  time  being  any  consideration 
ol  i  few  nitride-forming  elements  such  as  lithium, 
nitrogen  only  becomes  active  at  moderate  tempera- 
tures In  the  presence  of  a  catalyst.  Two  industrial 
reactions,  at  least,  take  adi  outage  of  I  his  proper!  y . 
namely  the  synthesis  of  ammonia  by  the  Flaber 
process  and  toe  direct  formation  of  cyanides  by 
interaction  of  alkalis,  carbon,  and  nitrogen,  the 
catalyst  usually  employed  being  in  each  instance 
iron. 

Nitrogen,  however,  acquires  considerable  chem- 
ical activity  at  high  temperatures,  possibly 
owing  to  its  dissociation,  the  compounds  formed 
being  in  sunn-  cases  capable  of  stable  existence 
throughout  the  entire  range  of  temperature  bet  wren 

the  temperature  of  formation   and   room   Icmpera- 

tiin-.  while  in  others  the  product  is  only  obtained 
at  the  ordinary  temperature  by  cooling  sufficiently 
quickl)  through  an  intermediate  temperature  zone 
in  which  tin-  compound  is  liable  to  decomposition. 
The  commercial  formation  of  nitric  oxide  offers  an 
example  of  this  method  of  working,  it  being  found 

necessary,  in  order  to  obtain  optimum  yields  of 
nitric  oxide,  to  "  freeze  "  the  equilibrium  by  cooling 
nuickly  from  the  temperature  of  the  high  tension 

are  to  1000°  C,  below  which  tempera!  lire  nitric 
oxide   is  able  to   exist   in  a  slate  of  false  stability. 

Nil  ric  oxide  is,  however,  peculiar  In  properties  by 

reason  of  the  slowness  with  which  it  decomposes 
e\  en  at  high  temperatures,  and  in  the  case  of  other 
nitrogen  compounds  a  far  more  rapid  form  of 
cooling  is  necessary  in  order  to  recover  at  ordinary 
temperatures  the  compounds  formed  for  instance 
at  the  temperature  of  the  arc. 

1  propose  to  consider  in  the  present  paper  firstly 
an  interesting  aspect  of  the  formation  of  ammonia 
from  mixtures  of  nitrogen  and  hydrogen.  It  is 
well  known  that  by  the  action  of  a  catalyst  at 
temperatures  varying  from  400°  to  800°  ('.,  small 
amounts  of  ammonia  are  obtained  at  atmospheric 
pressure:  further,  that  the  yield  may  be  increased 
by  working  at  an  elevated  pressure,  the  volume  of 
ammonia    formed    being    found    to    be,    for    small 

percentages,  approximately  proportional  to  the 
pressure. 

It  is  known,  however,  that  ammonia  may  also 
lie  formed,  in  a  similar  manner  to  nitric  oxide,  by 

subjecting  a  mixture  of  nitrogen  and  hydrogen 
to  the  action  of  induction  sparks,  and  it  was  there- 
fore thought  interesting  to  investigate  further  the 
possibility  of  forming  ammonia  thermally. 

The  subject  has  been  examined  experimentally 
in  the  work  about  to  be  described,  and  it  will  be 
shown  that  yields  of  ammonia  amounting  to  over 
one  per  cent,  by  volume  for  atmospheric  pressure 
may  be  obtained  thermally  by  sufficiently  intense 
cooling  of  mixtures  of  hydrogen  and  nitrogen  from 
very  high  temperatures  to  the  temperature  ol  the 
room.  The  result  is  of  special  interest  if  one  con- 
siders that  such  a  result  is  unly  obtainable  other- 
wise  below  350  °C,  a  temperature  at  which  ammonia 
formation,  even  in  presence  of  active  catalysts. 
does  not  take  place  with  measurable  velocity. 

Before  passing  to  a  description  of  the  methods 
employed  1  propose  to  deal  very  briefly  with  the 


theoretical  aspect  of  ammonia  formation  at  high 
i  emperat  ures. 

All  the  formulas  which  are  derivable  bj  thermo- 
dynamic treatment  of  tho  ammonia  reaction  depend 

on    nun r   less   small    differences    between    the 

specific  heats  iif  nitrogen  and  hydrogen  on  the  one 
hand  and  of  ammonia  mi  the  other.  It  is  only  poss- 
ible to  determine  the  values  of  these  specific  heats, 

and  ill    I  heir  leniperature  coefficients,  at    low    or  at 

i  In-  most  1 1  moderate  temperatures  and  to  extend  by 
extrapolation  these  experimental  results  to  higher 

temperat  ures,  assuming  that  no  latent  factOlS 
which    will    cause    an    Increase    or    decrease    in    tie 

observed  temperature  coefficients  appear  with 
increasing  temperature.     It  is  known,  for  instance, 

that  the  speeilie  heat  of  a  gas  may  be  expressed  1  y 
the  general  relation.  ('  a .  +  bT  +  cT-  -|  dT:1  etc., 
bill  the  coefficients  t>(  powers  of  T  higher  than  'I  - 
are  loo  small  to  he  determined  at  temperatures  fi  r 
which  the  speeilie  heat  is  capable  of  direct  measure- 
ment.       It    is.  however,    just   these  higher  powers  of 

T  which  will  become,  with  increasing  temperature, 

more  and  more  important  factors  in  the  determina- 
tion of  the  equilibrium  ammonia  content.  Assun  - 
ing   a   linear  temperature    coefficient    a+bT   for 

nitrogen  and  hydrogen  and  a  coefficient  of  the  form 
a -f  bT  4  cT-  for  ammonia,  this  being  merely  the 
mathematical  expression  of  experimentally  ob- 
served results,  tin'  following  three  alternative 
equations  are  obtained,  in  which — 


K= 


I' 


PN, 


X   P, 


22 1 : 


(I)  r.op,0K     --,'     3«2.rilog„)T+n I3O7T+O-20     10-«T"      I    -' 


(2)   Dog.cK     " 
(3)LO(S10K  = 
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The  first  two  equations  are  due  to  Haber,  equation 
(I)  being  based  on  Wiillner's  and  Wiedemann's 
values  for  the  specific  heat  of  ammonia  and  on 
Thomsen's  figures  for  the  heat  of  formation,  while 
equation  (2)  is  based  on  Ilaber's  own  measurements. 
The  third  equation  has  been  derived  by  the  author 
bj  independent  calculation  based  principally  on 
Haber's  experimental  results. 

All  three  equations  agree  in  that  they  all  contain 
terms  which  cause  the  equilibrium  content  first  to 
sink  with  increasing  temperature,  then  to  pass 
through  a  minimum  and  finally  to  increase  once 
more,  but  the  calculated  position  of  the  minimum 
and  the  rate  of  increase  vary  with  the  formula 
employed  for  the  calculation.  On  extending  these 
formulae,  which  all  represent  more  or  less  correctly 
the  ammonia  equilibrium  at  temperatures 
usually  employed  for  the  synthesis  of  ammonia, 
to  high  temperatures,  widely  different  ic- 
sults  are  obtained  and  the  discrepancy 
between  Wiedemann's,  Wiillner's,  and  Thomsen's 
results  for  the  specific  heat  and  for  the  heat  of 
formation  of  ammonia  on  the  one  hand,  and  of 
Haber's  measurements  on  the  other,  suggest  a 
careful  experimental  revision  of  these  important 
quantities. 

The   following   table   gives   the    variation   ol    K 
with  temperature  by  each  of  the  formula?  quoted. 

Table  I. 

i 

Value  of  K  >  10*. 


Temperature,"  A. 

By  eq.  (1). 

By  eq.  (2). 

By  eq    <::). 

1000 

201X1 

3000 

J 

r,-7                    fi-7                        5-8 
u-78                  0-20                      0-2S 
S-03                  0-28                     on:i 
1.12-0                       1-5                           0-9 
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The  Formation  of  ammonia  by  the  action  of 
sparks  on  a  mixture  of  nitrogen  and  hydrogen 
was  first  observed  by  Deville  and  later  studied 
by  Donkin,  who  showed  that  such  a  mixture  sparked 
in  an  eudiometer  over  dilute  acid  gradually  dis- 
appeared, the  formation  taking  place  in  presence 
of  sparks  only  and  not  by  the  action  of  a  silent 
discharge.  This  method  of  synthesis  appeared 
to  confirm  the  possibility  of  forming  ammonia 
thermally,  but  since  it  is  difficult  by  means  of 
spark  discharge  to  heat  the  whole  of  a  definite 
volume  of  gas  uniformly  to  a  known  high  tem- 
perature before  suddenly  cooling,  and  in  view 
of  the  comparatively  low  yields — probably  due 
to  this — obtained  by  sparking  in  similar  reactions, 
for  instance  in  the  synthesis  of  nitric  oxide  from 
nitrogen  and  oxygen,  it  was  not  thought  to  con- 
stitute a  promising  method  for  the  production 
of  maximum  quantities  of  ammonia.  I  considered 
it  therefore  preferable  to  investigate  the  formation 
of  ammonia  firstly  by  rapidly  cooling  mixtures 
of  nitrogen  and  hydrogen  injected  into  flames, 
and  secondly  by  rapidly  cooling  such  gas  mixtures 
from  the  temperature  of  the  high  tension  arc. 


I  Oa 


WATERT^ 


Fig.  1. 


Accordingly,  working  by  the  first  of  these  two 
methods,  the  thermal  formation  of  ammonia  has 
been  studied,  firstly  for  not  extremely  high  tem- 
peratures, by  rapidly  cooling  mixtures  of  nitrogen 
and  hydrogen  from  the  temperature  of  the  oxy- 
hydrogen  flame  down  to  room  temperature. 
Tin'  method  of  heating  and  suddenly  cooling  con- 


sisted   in    injecting    the    mixture    into    an    oxy- 

hydrogen    flame    burning    under  water,    or,    in    a 

second   series  of   experiments,    in    a  water-cooled 

j  silica  tube,  the  amount  of  ammonia  being  estimated 

in  some  cases   by  direct   titration   and  in   others 

|  colorimetrically  by  Nessler's  solution.  The  reaction 

mixture  contained,  therefore,  in  addition  to  nitrogen 

1  and  hydrogen,  a  volume  of  steam  depending  on  the 

I  proportion  of  the  mixture  of  nitrogen  and  hydrogen 

injected  into  the  flame. 

It  was  noted  further  that  the  yield  of  ammonia 
recovered  at  ordinary  temperature  was  con- 
siderably greater  when  direct  cooling  with  water 
was  employed  than  when  the  flame  was  cooled 
by  contact  with  a  water-cooled  quartz  tube. 

The  apparatus  used  for  the  first  series  of  experi- 
ments is  illustrated  in  Fig.  1.  It  consisted  of  a 
silica  combustion  chamber.  A,  6-5  mm.  in  diameter 
and  7-5  cm.  in  length,  completely  immersed  in 
about  900  c.c.  of  distilled  water  contained  in  a 
L:iass  vessel,  H,  fitted  with  an  efficient  cooling  coil. 
('.  through  which  a  rapid  current  of  cooling  water 
was  passed,  the  vessel  having  a  capacity  of  slightly 
more  than  one  litre.  Into  the  quartz  reaction 
chamber,  nitrogen,  hydrogen,  and  oxygen,  at 
rates  determined  by  velocity  meters,  were  injected 
and  ignited,  the  flame  gases  passing  out  of  the  open 
end  of  the  combustion  chamber  and  into  the 
water,  by  the  action  of  which  the  ammonia, 
recovered  from  the  flame  by  sudden  cooling,  was 
retained.  In  some  cases  the  water  was  replaced 
i  by  dilute  acid,  without,  however,  any  appreciable 
;'  difference  in  the  results,  provided  that  the  water 
was  kept  cool.  The  amount  of  oxygen  passed  into 
the  reaction  chamber  was  in  every  case  regulated 
in  such  a  way  as  to  leave  uncombined  hydrogen 
equal  to  three  times  the  volume  of  the  nitrogen 
passed  in. 

In  order  to  obtain  a  comparison  of  the  results 
obtained  at  various  temperatures  and  at  varying 
partial  pressures,  i.e.,  by  the  increasing  dilution 
of  the  oxy-hydrogen  flame  witli  a  mixture  of 
nitrogen  and  hydrogen,  advantage  was  taken  of 
the  known  fact  that  for  small  percentages  of 
ammonia,  the  volume  formed  at  a  given  tem- 
perature is  directly  proportional  to  the  pressure, 
so  that  the  volume  of  ammonia  which  would  be 
formed  at  the  temperature  of  the  flame  but.  at 
atmospheric  pressure  may  be  calculated  by 
dividing  the  value  observed  by  the  corresponding 
partial  pressure  of  the  nitrogen-hydrogen-am- 
monia in  the  nitrogen-hydrogen  -ammonia-steam 
reaction  mixture.  In  this  way  it  becomes  possible 
easily  to  compare  the  relative  amounts  of  ammonia 
formed  at  different  temperatures  and  at  varying 
partial  pressures.  In  this  series  of  experiments 
the  ammonia  determination  was  made  colori- 
metrically by  Nessler's  reagent  in  the  resulting 
solution  in  the  cooling  water,  care  being  taken  to  use 
for  cooling  the  flame  distilled  water  free  from 
ammonia.  In  those  cases  in  which  dilute  acid 
was  used  for  cooling,  this  was  made  up  by  dis- 
solving 40  c.c.  of  ammonia-free  JV/ 10  sulphuric 
acid  in  each  litre  of  distilled  water. 

Table  II.  summarises  the  results  obtained  by- 
direct  cooling  with  water  or  dilute  acid. 


Table  II. 


Duration  of 

Vol.   %  of  NH, 

Partial  pressure  of 

Estimated  flame 

Vol.    °o    of   NH, 

Expt.  X... 

N. 

H. 

O. 

expt.  (mins.). 

in  N/H  mixture. 

system    N-H-XH, 
in  flame. 

temp.,  "  Abs. 

formed  at  absolute 
pressure  of  1  atm. 

1. 

60 

■1-20 

20 

15 

0-00235 

0-86 

1280 

0-0027 

2. 

60 

260 

40 

15 

0-005 

P-75 

1500 

0-0067 

3. 

60 

360 

00 

1.", 

0-013 

0-57 

1830 

0-023 

4. 

30 

270 

90 

I;", 

0-018 

0-4 

2120 

0-045 

5. 

20 

240 

90 

15 

0-0205 

0-31 

2260 

0-066 

6. 

20 

:;im 

120 

10 

0-0366 

0-25 

2350 

0-146 

7. 

20 

460 

200 

rt 

0-07 

0-167 

2470 

fl-42 

8. 

10 

430 

200 

a 

0-112 

0-091 

2580 

1-23 
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The  columns  headed  N.  11,  and  O  represent 
the  velocity  In  litres  per  hour  of  the  nitrogen, 
hydrogen  and  oxygen  passed   Into  the  reaction 

chamber.  For  experiments  Nos.  2,  3,  4,  and  5  the 
oooling  agent  was  water,  otherwise  dilute  sul- 
phuric  acid  was  osed. 

it  will  be  noticed  that  the  percentage  of  am- 
monia by  volume  in  the  nitrogen-hydrogen  mixture 
recovered  by  suddenly  cooling  (reduced  for 
uniformity  to  1  atmosphere  pressure)  rises  from 
00027  to  1-23  as  the  reaction  temperature 
approaches  that  of  the  oxy-hydrogen  flame. 
The  theoretical  temperature  of  the  oxy-hydrogen 
flame  calculated  by  equating  the  integrated 
product  of  the  heat  capacity  of  the  gases  involved, 
expressed  as  a  function  of  temperature,  multiplied 
by  the  temperature,  against  the  heat  of  formation 
of  water,  works  out,  if  dissociation  effects  be  taken 
into  consideration,  at  something  over  3000°  C, 
but  in  practice,  since  the  complete  combination 
of  oxygen  and  hydrogen  is  not  absolutely  instan- 
taneous, radiation  phenomena  will  interfere  not 
only  with  the  rate  of  fall  of  the  maximum  tem- 
perature but  also  with  the  value  of  this  maximum 
temperature  itself,  at  any  rate  as  far  as  the  gross 
maximum  temperature  of  the  flame  is  concerned. 

In  the  absence  of  sufficient  data  to  calculate  the 
effect    of   such    radiation.    I    have   inserted   in   the 

column  beaded  "  Flame  temperature "  values 
obtained  by  interpolation  from  Fery's  experimental 
measurements  of  the  temperature  of  the  oxy- 
hydrogen  and  hydrogen-air  flames. 

Experiments  nilli  indirect  cooling. 

The  reaction  chamber  taken  for  this  series  of 
experiments  consisted  of  a   vertical  quartz  tube 

■  in.    long    and    8     una.     in    internal    diameter. 

This  was  cooled  by  making  it  the  inside  tube  of  a 
long  Liebig  condenser.  The  flame  gases,  which 
wire  in  this  case  cooled  only  by  contact  with  the 
cold  walls  of  the  silica  tube,  were  allowed  to  pass 
from  the  bottom  of  the  tube  through  a  known 
quantity  of  .Y/10  acid,  which  was  afterwards 
titrated  back  with  alkali  in  the  usual  manner. 
As  was  to  be  expected  from  the  less  rapid  cooling, 
the  results  obtained  were  at  high  temperatures 
less  than  those  obtained  by  directly  leading  the 
flame  into  cold  water.  At  lower  temperatures  the 
divergence  became  less  marked,  until,  at  the  lowest 
temperature  studied,  approximately  equal  values 
for  the  yield  of  ammonia  were  observed.  The 
results  obtained  by  indirect  cooling  in  the  above 
manner  are  summarised  in  Table  III. 


Table  III. 


Vol.  % 

of 

Partial 

Estimated 

Nir3 

No.  ..( 

Duration 

pP'SSUD'  "I 

Vol.  %  of 

flame 

formed  at 

expt. 

in  miii - 

X-Il-NH, 

Nil,  in 

temp., 

ateoiute 

in  Same. 

N-H. 

°  Abs. 

pressure  of 
I  atm. 

1. 

30 

0-86 

0-0026 

1280 

0-003 

o 

30 

0-57 

I  Mil  ll'.S 

1830 

0-012 

3. 

30 

0-25 

0-0134 

2350 

0-054 

4. 

30 

0-167 

0-0196 

2470 

0-118 

5. 

30 

0-001 

0-019 

2580 

0-21 

In  the  method  of  sudden  cooling  above  described 
there  is  certainly  the  possibility  that  ammonia,  was 
formed  not  by  direct  synthesis  but  secondarily  by 
the  reduction  of  nitric  oxide  by  the  excess  of 
hydrogen,  it  being  well  known  that  mixtures  of 
oxygen  and  nitrogen  at  the  temperature  of  the 
oxy-hydrogen  flame  give  rise  to  nitric  oxide. 
This  secondary  formation  of  ammonia  is  not, 
however,  probable  since,  firstly,  if  such  mere  reduc- 


tion of  nitric  oxide  to  ammonia  took  placo  at  high 
temperatures,  and  if  the  ammonia  equilibrium 
did  not  have  an  increased  value  at  such  high 
temperature,  the  system  would  pass  under  con- 
ditions in  which  equilibrium  is  established  practi- 
cally simultaneously,  from  an  equilibrium  state 
n'lo  non-equilibrium,  this  being  contrary  to 
experience, and, secondly,  if  the  reduction  took  place 
at  loiv  temperatures  (below  850°  ('.),  so  that  the 
ammonia  formed  was  in  equilibrium  at  the  time  of 
its  formation,  the  amount  of  ammonia  formed 
would  be  increased  by  decreasing  the  rate  of 
cooling,  nitric  oxide  being  capable  of  being  re- 
covered practically  undecomposed  even  by  less 
rapid  cooling  that  the  slower  method  used  in  the 
above  experiments.  Such  an  increase  in  the 
amount  of  ammonia  with  decreased  rate  of  cooling 
is  in  direct  opposition  to  experimental  evidence, 
and  in  any  case  the  reduction  of  nitric  oxide  to 
ammonia  by  free  hydrogen  in  the  absence  of  a 
catalyst  does  not  take  [dace  at  the  temperature 
(below  350°  C.)  at  which  the  ammonia  observed 
would  be  formed  in  equilibrium,  especially  in  view 
of  the  extremely  short  time  for  which  such 
temperature  persists. 

The  results  obtained  would  thus  appear  to  form 
some  ground  for  the  view  that  the  ammonia 
equilibrium  at  high  temperatures  increases  more 
rapidly  than  can  be  deduced  by  assuming  at  such 
high  temperatures  a  uniform  change  in  the  specific 
heat  of  ammonia,  based  on  a  relation  of  the  simple 
form  a +1>T -fcT2  obtained  by  measurements  at 
low  temperatures  ;  moreover  the  equilibrium 
capable  of  being  calculated  by  such  low  tempera- 
ture formula;  may  possibly  be  affected  also  by 
dissociation  effects.  I  am  at  present  examining 
the  formation  of  ammonia  by  very  rapid  cooling  of 
the  high  tension  arc  flame  burning  in  nitrogen  and 
hydrogen,  the  results  of  which  investigation  will, 
if  war  conditions  permit,  be  published  in  the  near 
future. 

yilride  of  iron. 

Nitrides  of  easily  reducible  metals  possess  a 
special  interest  technically,  since  a  direct  synthesis 
of  such  a  nitride  would  afford  the  possibility  of  a 
process  for  the  manufacture  of  ammonia  by 
alternately  treating,  firstly,  the  metallic  oxide  with  a 
reducing  gas  containing  nitrogen,  such  as  producer 
gas, and,  secondly,  treating  the  nitride  thus  formed 
with  steam,  with  formation  of  ammonia  and 
regeneration  of  oxide.  Kxamples  have  already 
been  given  of  the  use  of  iron  for  the  catalytic 
activation  of  nitrogen  at  moderate  temperatures, 
for  instance  in  the  formation  of  ammonia  and  of 
cyanides.  It  was  therefore  considered  interesting 
to  investigate  the  possibility  of  finding  conditions 
for  the  direct  synthesis  of  iron  nitride  from  iron 
and  nitrogen,  the  iron  acting  both  as  catalyst  and  as 
nitride-forming  element. 

Iron  nitride  may,  as  is  well  known,  be  readily 
formed  by  leading  a  current  of  gaseous  ammonia 
over  reduced  iron  at  an  elevated  temperature, 
preferably  at  about  4t50°  C.  On  heating  the  grey 
powder  thus  obtained,  either  in  a  vacunm  or  in  an 
inert  gas,  decomposition  into  iron  and  nitrogen 
begins  at  about  500°  and  is  rapid  at  600°  C. 

It  should,  however,  be  jjossible  on  theoretical 
grounds  to  reverse  the  dissociation  represented  by 
the  equation  Fe4N2  =  4Fe+Ns  and  thus  to 
effect  a  direct  synthesis  of  iron  nitride,  by  treating 
finely  divided  iron — in  the  presence  of  which 
nitrogen  is  known  to  become  activated — with 
nitrogen  at  a  higher  pressure  than  the  dissociation 
pressure  of  iron  nitride  and  at  a  temperature  just 
above  its  normal  decomposition  point. 

The  furnace  employed  for  this  work  has  proved 
of  very  general  utility  for  experiments  at  elevated 
pressures  not  only  with  nitrogen  but  also  with 
other    gases,  and    is    therefore    illustrated    here 
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(sec  Fig.  2).  It  consists  of  a  cylindrical  steel  vessel 
of  the  shape  shown,  closed  by  a  flanged  recessed 
cover  provided  with  a  lead  jointing  ring  fitting  into 
the  recess.  The  electric  furnace  contained  in  the 
steel  bomb  was  fastened  rigidly  to  two  short 
copper  rods  passing  through  the  cover  and  in- 
sulated from  this  by  the  arrangement  shown,  these 
rods  functioning  both  as  furnace  supports  and  as 
leads  for  the  heating  current.  The  lower  part  of 
the  inside  tube  of  the  electric  furnace  contained  a 
short  piece  of  silica  tube  closed  at  one  end  and 
holding  a  platinum  /platinum-rhodium  thermo- 
couple. The  ends  of  this  couple  were  taken  round 
the  outside  of  the  furnace  and  through  the  cover 
by  way  of  insulated  stuffing-boxes  rendered  gas- 
tight  by  vulcanite  fibre.  The  electric  furnace 
contained,  in  addition  to  the  pyrometer,  the 
charge  of  finely  divided  iron,  preceded  and  followed 
by  rolls  of  fine  copper  gauze  in  order  to  prevent 
any  possibility  of  oxidation. 


Fig.  2. 


Gaseous  nitrogen  at  a  high  pressure  was  intro- 
duced through  the  gas  inlet,  the  furnace  being 
immersed  in  water  during  each  experiment.  With 
the  apparatus  described  I  carried  out  a  series  of 
experiments  at  100  atmospheres  pressure  and  at 
various  temperatures  between  500°  and  700°  C.  In 
no  case  was  any  trace  of  nitride  obtained,  showing 
either  that  the  dissociation  pressure  of  iron  nitride 
lies  above  100  atmospheres  for  the  temperature 
region  studied,  or  that  iron  itself  is  not  a 
sufficiently  active  catalyst  for  the  promotion  of  the 
reaction. 

In  consequence  of  this  result,  experiments  were 
begun  to  measure,  if  possible,  the  dissociation 
pressure  of  iron  nitride  just  above  its  normal 
decomposition  point,  or  at  any  rate  to  determine 
whether  this  dissociation  pressure  is  greater  than 
that  at  which  a  commercial  synthesis  would  be 
possible,  this  limit  being  probably  about  200 
atmospheres. 

The  method  of  investigation  employed  consisted 
in  preparing  a  stock  of  iron  nitride  by  the  action  of 
ammonia  on  iron  and  studying  the  pressure  which  is 
capable  of  being  developed  by  the  decomposition 
of  this  nitride  in  a  closed  system  of  small  dimen- 
sions. For  each  experiment  about  20  grms.  of 
freshly  prepared  iron  nitride,  previously  heated 
for  one  hour  in  a  vacuum  at  200°  C,  to  expel  any 
ammonia,  was  introduced  into  a  steel  tube,  1  cm.  in 
internal  diamenter  and  140  cm.  long,  provided  with 


two  steel  rods  each  54  cm.  long,  loosely  fitting  into 
the  tube.  These  steel  rods  served  to  fill  up  dead 
space  on  each  side  of  the  charge  of  nitride  and  also 
to  ram  the  charge  into  a  compact  cake  situated  in 
the  centre  of  the  tube.  This  steel  tube  was  closed 
at  one  end  by  a  pressure  gauge  and  at  the  other  by 
a  needle  valve  through  which  nitrogen  could  be 
introduced  in  order  to  raise  the  initial  pressure  to 
that  required.  The  apparatus  was  remarkably 
gas-tight  in  that,  in  spite  of  its  small  dimensions, 
a  pressure  of,  for  instance,  200  atmospheres  was 
usually  capable  of  being  retained  overnight  without 
sinking  more  than  from  one  to  two  atmospheres. 

In  order  to  raise  the  nitride  to  the  desired 
uniform  temperature,  a  piece  of  3-in.  steel  shafting 
about  15  inches  long  and  bored  longitudinally  in 
such  a  way  that  the  steel  tube  just  slid  into  it,  was 
slipped  over  the  decomposition  tube  and  the 
whole  heated  in  a  furnace,  the  temperature  being 
measured  by  a  pyrometer  passed  into  a  second  hole 
in  the  steel  shafting. 

In  order  to  displace  air,  nitrogen  under  pressure 
was  alternately  admitted  to  the  system  and 
blown  away,  this  being  repeated  several  times. 
The  nitrogen  was  adjusted  to  the  initial  pressure 
required  for  the  particular  experiment,  whereupon 
the  needle  valve  was  closed  and  heating  begun, 
the  temperature  being  gradually  raised  to  600°C. 
and  maintained  at  this  value  for  several  hours, 
any  abnormal  increase  in  pressure  other  than  the 
uniform  rise  due  to  expansion  being  noted. 
Finally  the  system  was  once  more  allowed  to  cool 
and  the  pressure  was  once  more  read. 

The  following  temperature/pressure  curves 
(Fig.  3)  are  typical  of  the  results  obtained,  and 


Temperature  °C. 
Fig.  3. 


demonstrate  the  theoretical  impossibility  of  syn- 
thesising  iron  nitride  from  iron  and  nitrogen,  at  any 
rate  under  the  temperature  and  pressure  conditions 
studied. 
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Discussion. 

The  Ciiurman  asked  what  explanation  could 
be  given  of  the  part  played  by  iron  as  a  catalyst 
in  bringing  about  tin-  combination  of  nitrogen 
and  hydrogen.  Did  the  active  modification  of 
St  rut  t  play  any  part  in  any  processes  in  which 
nitrogen  combined  with  other  elements  ? 

I 'i .  1).  F.  Twise,  referring  to  Dr.  Maxted's 
classification  of  processes  for  the  combination  of 
nitrogen  and  hydrogen  into  those  dependent  on 
the  influence  of  a  catalyst  and  those  involving  a 
primary  activation  of  the  nitrogen,  enquired 
whether  the  remarkable  power  of  leguminous 
plants  to  convert  atmospheric  nitrogen  into  com- 
pounds could  be  definitely  allocated  to  either  of 
these  groups.  He  also  asked  whether  the  form- 
ation of  ozone  when  a  glowing  Nernst  filament  was 
immersed  in  liquid  oxygen  was  quite  on  a  par 
with  the  production  of  ammonia  from  nitrogen 
and  hydrogen  as  effected  in  Dr.  Maxted's  investiga- 
tion Decause,  although  the  formation  of  ozone  in 
the  former  experiment  was  doubtless  in  the  main 
a  thermal  one,  it  was  likely  that  the  ultra-violet 
portion  of  the  radiation  from  the  filament  might 
play  an  appreciable  part.  Regarding  the  com- 
bustion of  a  mixture  of  hydrogen  and  oxygen  in 
the  presence  of  nitrogen,  Dr.  Maxted  had  appar- 
ently disregarded  the  possibility  of  formation  of 
ammonium  salts  ;  as  the  combination  of  hydrogen 
and  oxygen  was  only  partial  at  the  temperature 
of  the  oxy-hydrogen  flame,  and  as  at  the  same 
temperature  oxygen  and  nitrogen  coidd  react 
yielding  a  little  nitric  oxide,  it  was  possible  that 
the  rapidly  cooled  gaseous  mixture  would  contain 
a  little  nitric  oxide  and  oxygen  or  nitrogen  dioxide 
so  that  the  final  aqueous  solution  might  contain 
not  only  ammonia  but  ammonium  salts  such  as 
the  nitrate.  Indeed,  under  the  conditions  of 
experiment,  the  possibility  of  the  formation  of 
some  nitric  acid  by  oxidation  of  part  of  the 
ammonia  itself  during  the  period  of  cooling  did 
not  seem  to  be  altogether  excluded. 

Mr.  W.  II.  Patterson  enquired  whether  the 
author  had  tried  methods  of  cooling  other  than  by 
means  of  water.  He  pointed  out  that  the  cushion  of 
steam  which  would  surround  the  flame  would 
probably  act  as  a  heat  insulator.  He  suggested 
that  cooling  by  means  of  a  cold  metal  surface 
would  be  quicker  and  therefore  more  effective. 
Having  spent  18  months  in  Haber's  laboratory  in 
Germany  he  had  seen  the  early  work  carried  out 
by  him  on  the  direct  synthesis  of  ammonia  from 
hydrogen  and  nitrogen.  Early  results  of  this 
work  had  been  most  unpromising ;  it  was  only  when 
it  had  been  realised  that  pressure  played  such  a 
part  in  the  equilibrium  that  progress  had  been 
■lade. 

Dr.  S.  R.  Carter  enquired  whether  any  evidence 
had  been  found  of  the  presence  of  nitric  oxide  in 
the  cooling  water.  It  seemed  to  him  that  the 
conditions  were  ideal  for  its  formation.  What 
was  the  proportion  of  nitric  oxide  to  the  total 
amount  of  ammonia  in  the  cooling  water  'I 

Mr.  Manley  suggested  cooling  by  causing  the 
flame  to  impinge  upon  a  block  of  ice.  Steam 
would  not  be  formed.  I 

Mr.  E.  C.  Rossiter  pointed  out  that  it  was 
possible  easily  to  get  a  pure  iron,  over  99%. 
Some  years  ago  when  experimenting  he  obtained 
specimens  containing  approximately  on'y  0-2% 
of  oxygen,  but  he  had  not  succeed -d  in  getting 
iron  entirely  free  from  oxygen.  That  fact  might 
have  considerable  influence  on  the  decomposition 
of  the  iron  nitride. 

Dr.  H.  W.  Brownsdon  recalled  the  fact  that 
Ramsay  had  used  lithium  for  the  absorption  of 
nitrogen.  He  asked  what  other  nitrides  besides 
that  of  iron  had  been  examined  with  a  view  to 
possible  practical  application.  fct( 

Mr.  F.  H.  Alcock  observed  that  Rayleigh  and 


Ramsay  had  used  magnesium  for  the  absorption 
of  nitrogen  when  they  were  preparing  argon. 

Dr.  Maxted,  in  reply,  said  that  Dr.  Morrelt 
b.ul  raised  an  interesting  point  as  to  the  function 
of  a  cat  ah  st .  We  needed  to  know  more,  however, 
of  what  a  catalyst  really  was.  It  was  noteworthy 
that  only  those  metals  that  formed,  for  instance, 
unstable  hydrides  were  capable  of  activating 
hydrogen.  Similarly  in  regard  to  the  formation  of 
nitrides,  only  those  metals  which  formed  unstable 
nitrides  were  able  to  activate  nitrogen.  Thus, 
iron  only  acted  as  a  catalyst  at  temperatures 
higher  than  the  decomposition  point  of  its  nitride. 
It  was  generally  found  that  a  catalyst  must  not 
form  a  stable  compound  with  the  substance  to  be 
handed  on.  He  was  unable  to  answer  Dr.  Twiss' 
question  as  to  catalytic  power  of  plants.  As  to 
tlie  thermal  formation  of  ozone,  the  yields  of  the 
latter  obtainable  by  using  liquid  oxygen  for  the 
sudden  cooling,  were  almost  equal  to  those  capable 
of  being  calculated  thermodynamically  from  the 
ozone-oxygen  equilibrium.  He  thought  not  only 
that  the  formation  of  ammonium  salts  together 
with  ammonia  in  the  cooling  water  was  possible,  but 
that  there  was  good  reason  to  think  that  that  was 
the  case.  Small  traces  even  of  soluble  gases  were 
usually  capable  of  passing  through  several  wash 
bottles  without  absorption,  whereas  in  these 
experiments  absorption  either  by  water  or  by 
dilute  acid  gave  practically  identical  results.  He 
had  cooled  the  gases  by  sweeping  into  water- 
cooled  capillaries,  but  at  present  he  could  not 
publish  the  results.  Cooling  by  ice  was  not  much 
more  intense  than  with  rapidly  cooled  water 
because  even  on  ice  the  cooling  surface  consisted 
of  a  film  of  water  covered  by  a  film  of  steam 
caused  by  contact  with  the  flame.  A  large 
number  of  metals  formed  nitrides  directly;  but 
he  was  interested  specially  in  the  formation  of 
nitrides  of  easily  reducible  metals.  The  object 
was  to  find  a  nitride  that  could  be  formed  directly 
by  the  action  of  producer  gas  on  a  metallic  oxide 
at  a  moderate  temperature.  It  was  possible  to  get 
a  good  yield  of  nitride  directly  from  manganese 
and  chromium  but  the  temperature  of  reduction  of 
the  oxides  was  too  high  for  the  purpose  desired. 


Glasgow  Section. 

Meeting  held  at  Glasgow'  on  Saturday,  January  26th, 
1918. 

MR.  JAMES  MACLEOD  IN  THE  CHAIR. 


NOTES  ON  CARBOLIC  ACID  :  APPLICATION 
OF  PHENOL  TESTS  TO  WORKS  PRACTICE. 

BY  GEORGE  H.  SHARPLES. 

Part  I. 

Some  years  ago  it  was  noticed  that  there  was 
always  a  serious  variation  between  the  quantities 
of  phenol  recovered  from  various  oils  and  the 
theoretical  valuation.  These  losses  were  important 
inasmuch  as  the  quantity  of  recoverable  phenol 
entered  into  the  valuation  of  the  oil  when  pur- 
chasing, and  there  was  in  consequence  serious 
danger  of  commercial  loss  in  working  the  oils. 

Up  to  this  time  the  valuation  of  tar  acids  had 
been  carried  out  chiefly  by  Lowe's  method  and 
expressed  in  terms  of  flu's  carbolic.  As  there 
seemed  to  be  some  doubt  as  to  the  precise  con- 
stitution of  60's  carbolic,  this  method  was  displaced 
in  favour  of  the  Weiss  method  for  the  determin- 
ation of  the  phenol  direct  (first  method,  this 
Journal,  1913,  092). 

The  discrepancies  continued,  however,  so  it 
was  decided  to  compare  results  obtained  by  the 
two  methods  in  the  same  sample  of  tar  acids,  and 
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at  the  same  time  to  examine  the  principles  under- 
lying each  method.  It  was  decided  to  adhere 
strictly  to  works  conditions  and  use  only  such 
specimens  as  are  produced  daily  in  the  works  in  the 
ordinary  course  of  washing  out  the  tar  acids. 

A  series  of  samples  was  examined  by  both 
methods.  In  addition  to  the  usual  procedure  in 
Lowe's  method,  a  thermometer  was  placed  in  the 
retort  with  the  bulb  at  the  neck  to  note  the  range 
of  the  625  grains  collected  and  the  specific  gravity 
was  taken.  Each  fraction  obtained  in  the  Weiss 
method  was  examined  separately  before  mixing 
and  where  possible  the  quantity  of  phenol  in  the 
second  fraction  was  determined.  The  sum  of  the 
quantities  was  taken  and  compared  with  the  result 
obtained  by  mixing  together  the  two  fractions. 
The  results' (see  Table  I.)  are  stated  with  respect 
to  the  original  samples. 


This  afterwards  proved  very  useful  in  showing  the 
relation  of  the  specific  gravity  and  the  crystallising 
points  to  the  amount  of  phenol  in  the  presence  of 
predominating  quantities  of  mixed  cresols,  and  the 
variation  is  no  doubt  largely  due  to  o-cresol.  In 
Weiss'  method  it  will  be  known  that  the  distillation 
is  carried  up  to  170°  C.  At  this  point  the  flask  is 
changed  and  the  phenol  separated  from  the  water 
is  added  to  the  first  fraction  of  the  test.  This 
small  amount  of  phenol,  as  before  stated,  and 
confirmed  by  diving  it  carefully  with  concentrated 
sulphuric  acid  (cooled),  contains  considerable 
quantities  of  water,  and  as  much  as  2  %  of  water 
might  thus  be  added  to  the  fractions  under 
examination. 

The  effect  of  small  quantities  of  water  on  the 
crystallising  point  and  specific  gravity  was  noted  and 
the  corresponding  quantity  of  phenol   determined. 


Table  I. 


Weiss  Test  2. 

Raschig's  test. 

Weiss  test  1. 
Fraction  up  to  190°  C. 

190°— 197 >C.                    Fractions  1  and  2. 

Sum 

% 

Crys. 

Spec. 

o/ 

Spec 

Crys. 

% 

Spec 

Crys.       % 

Spec     Crys. 

/o 

of  cols 

Water 

pt. 

grav. 

Phenol. 

From 

To 

Vol. 

grav. 

pt. 

Phenol 

Vol. 

grav. 

pt.     Phenol 

grav.      pt. 

Phenol  10    & 
14. 

CC. 

4a. 

4b. 

°C. 

°C. 

below 

1 

15 

16-7 

1-055 

46-8 

36 

183 

191 

172 

1-061 

20-3  1    34-4 

29 

— 

32° 

— 

1-058 

17-25 

33-5 

34-4 

" 

15 

15-6 

1-054 

44-0 

27-03 

183 

189 

151 

1-058 

19-7  I   25-15 

35 

— 

32° 

— 

1-056 

i4-8 

2S-93 

— 

a 

12 

5-6 

i-055 

44-02 

30 

184 

189 

151 

1-061 

20-B  |   30-52 

46 

— 

32° 

— 

1-058 

16-2 

32-88 

4 

13-5 

16-1 

1-055 

45-5 

30 

186 

193 

132 

1-1160 

21-5     30 

40 

1-048 

32° 

4-67 

1-057 

16-6 

32-1 

34-67 

5 

13-5 

11-1 

1-056 

340 

34-2 

178 

190 

154 

1-062 

21         30-8 

42 

1-050 

38° 

4-9 

1-058 

17-5 

32-63 

35-7 

6 

13 

12-8 

1-056 

38-4 

34-2 

182 

188 

190 

1-058 

13        31-6 

23 

— 

below 
38° 
37° 

— 

1-056 

10-5 

33-13 

— 

11 

16-7 

1-058 

46-8 

36-7 

182 

187 

167 

1-059 

18-5     29-67 

59 

1-050 

6-88 

1-057 

16 

35-14 

37-55 

below 

8 

13 

15-6 

1-055 

44-0 

30-0 

181 

189 

157 

1-061 

18-5  1   31-4 

43 

1-048 

32° 

5-00 

1-059 

15-5 

35-56 

36-4 

9 

11 

16-1 

1-059 

45-5 

37-32 

181 

190 

185 

1-061 

19        37 

30 

1-046 

32° 

3-38 

1-059 

16 

38-2 

40-38 

1. 


2. 


4b 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


17.        18. 


Method  of  obtaining  results  : — 

Column  4b  :  Calculated  from  Weiss'  tables  on  the  volume  of  crude  acid,  5%  being  added  for  the  first  10  c.c.  distilled  after  driving 
•off  the  water  in  accordance  with  Lunge's  statement  that  this  portion  is  50%  hydrated  acid.  (Coal  Tar  and  Ammonia,  p.  608,  Vol.  II.,  4thBd. ). 

Columns  5  and  6  range  in  which  the  62-5%  distils  over  (thermometer  in  vapour). 

Columns  10,  14  and  17  :   Calculated  upon  original  volume  of  crude  acid. 

In  column  4a  is  inserted  the  %  phenol  obtained  from  a  graph  representing  the  value  determined  by  a  German  firm  according  to 
Lowe's  method  :  this  graph  is  made  from  several  years'  observations. 

The  oily  matter  was  eliminated  before  the  tests. 


In  Weiss'  method  it  will  be  noted  that  in  some 
instances  it  was  not  possible  to  determine  the 
phenol  in  the  second  fraction  alone,  but  phenol  is 
adjudged  to  be  present  in  small  quantities  as  in 
every  case  but  one  the  result  of  the  combined 
fractions  is  greater  than  No.  1.  fraction  alone. 
The  sum  of  the  two  fractions,  however,  where 
both  could  be  determined,  was  greater  than  the 
single  result  on  the  combined  fraction.  In  Lowe's 
method,  column  4a  represents  the  percentage  of 
phenol  from  a  graph  based  on  observations  of 
several  years'  use  of  this  method  by  a  German 
firm.  The  results  compared  with  those  obtained 
by  Weiss'  method,  are  widely  divergent,  being 
invariably  higher. 

Weiss'  tables  (Graph  I.)  were  applied  to  the 
fraction  of  625  grains  in  Lowe's  method  to  deter- 
mine if  any  relation  between  these  two  methods 
could  be  established,  and  5  %  was  added  in  accord- 
ance with  Lunge's  statement  that  the  first  100 
grains  consists  of  50  %  hydrated  phenol.  This 
result  is  only  relative,  as  the  range  of 
the  temperature,  even  in  a  retort,  distilling 
direct,  shows  that  considerable  quantities  of  phenol 
must  remain  in  the  residues.  This  is  confirmed  by 
the  difference  between  columns  4a  and  4  b.  The 
results,  however,  are  again  widely  divergent,  and 
conclusions  drawn  therefrom  as  to"  the  value  of  the 
tar  acids  must  vary  accordingly. 

As  Weiss'  tables  offered  too  much  latitude  in 
their  use  in  determining  the  percentage  of  phenol 
from  the  crystallising  point  and  the  spe  ific  gravity, 
the  graphs  were  rearranged  as  shown  in  Graph  II. 


%  Water,    j        Sp.  gr.             Cryst.  pt.            %  Phenol. 

0. 
1. 
2. 
3. 

1-0570                       15-5 
1-0565                     11-2 
1-0558                       8-5 
1-0540                       4-5 

47-4 
47-4 
48-0 
Out  of  range  of 
table. 

Weiss  has  modified  his  method  since  (this  J.,   1917, 
p.  863). 

Table  II.  shows  the  effect  on  Lowe's  tests  "caused 
by  varying  the  amount  of  m-  and  p-cresol,  and  the 
water.  There  appears  to  be  no  rational  conformity 
of  results. 

Lowe's  tests. 

Table  II. 


Mixed 

Phenol. 

cresylic 
acid. 

m-i>-cresol. 

H20. 

Cryst.  pt. 

Solubility  in 
12%  NaOH. 

% 

% 

% 

0/ 

°   C. 

60 

40 

— 

25 

1  in  5-4  pts. 

60 

— 

40 

— 

20 

1  in  6        „ 

60 

30 

— 

10 

20-4 

1  in  4-5     „ 

60 

— 

30 

10 

20-7 

1  in  5 

40 

30 

30 

— 

4 

1  in  5 

30 

30 

30 

10 

below  3 

1  in  3-6     „ 

43 

— 

44 

13 

11-1 

1  in  6-3     ,. 

44 

— 

46 

10 

10-9 

1  in  5-8     „ 

44-5 

— 

48-5 

7 

7 

1  in  5 

45 

— 

55 

— 

11-5 

1  in  5 

45 

— 

43 

12 

9-4 

1  in  6-5     „ 

45 

40 

■ 

15 

11-2 

1  in  6 
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Part  II. 

I  -itely  (in  January,  1010)  it  was  found  iiinwiry 

in  order  to  prevent  loss  of  phenol  in  residues  to 
adopt    some   ready   moans  of  determining  small 

quantities  of  the  former  in  crude  ciesylic  add. 
Lowe's  teal  was  not  applicable,  and  our  previous 
experience    led   us  to   seek   other   methods   than 

Weiss'.      It    was  necessary  to  adopt  a  quirk  method 

so  that  the  plant  was  not  held  up  whilst  awaiting 

results.      The     Government      shorter     method     was 

satisfactory  when  phenol  was  absent,  but  the 
difficulty  was  manifest  when  small  quantities  of 
phenol  were  present!  The  method  described  l>v 
Pax  and  Barker  (this  J.,  Aug.  15,  1917,  p.  842] 
save  concordant  and  trustworthy  results.  The 
data  given  in  that  paper  were  accepted  and  the 
method  applied  directly   to  works'  conditions  and 

works'  samples. 
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Sp  gr.  at  60  °F. 
Graph  I. 


It  was  found  necessary  to  obtain  pure  samples 
of  carbolic  acid  and  distil  rresylic  acid  until  no 
phenol  was  present  ;  o-cresol  was  then  added  to 
replace  any  lost  in  the  extraction  of  phenol  and 
to  make  such  a  mixture  that  more  than  50% 
would  distil  over  up  to  195' C.  In  practice  with 
cresvlic  acid  containing  low  contents  of  phenol 
I  have  never  found  a  mixture  which  would  fulfil 
these  conditions  without  the  addition  of  o-cresol, 
-.1  that  35  to  10%  of  o-cresol  was  always  added  at 
the  commencement,  dispensing  with  the  pre- 
liminary distillation.  Graph  III.  has  been  con- 
structed with  such  a  mixture,  whilst  (Iraph  IV. 
was  made  without  the  addition  of  o-cresol. 

Tests  made  with  known  mixtures  on  this  method 
gave  the  following  results  : — 


Bxp.  1.        Exp.  2. 


% 
l»-4 
19-2 
64-1) 


16'9 

57-0 


The  amount  of  o-cresol  present  In  Experiment  1 
approximates  more  closely  to  the  constitution  of 
the  cresol  used  in  (Iraph  III. 

The  necessity  tor  a  graph  made  with  a  pre- 
determined mixture  of  cresols  was  amply  demon- 
strated in  the  experiments  made  with  other 
methods  and  other  mixtures.      In  several  instances 

negative  results  were  obtained,  that  is.  the 
qrj  mtitv  of  phenol  found  was  actually  less  than 
the  phenol  added.  This  was  due  entirely  to  the 
us,-  of  a  graph  made  with  the  aid  of  a  mixture  of 
cresols  not  corresponding  to  the  mixture  under 
examination. 

The  method  used  by  Masse  and  Leroux  (this  J., 
1910,  1148),  was  examined  in  the  course  of  the 
investigation  but  was  soon  abandoned  for  tin- 
above  reason,  coupled  with  the  large  quantity 
required  for  each  test  and  the  number  of  crystallisa- 
tions required. 

In  this  method  the  o-cresol  is  distilled  off  in  the 
first  portions,  so  that  the  latter  portions  contain  only 
small  quantities  of  phenoland  are  relatively  weak  in 
o-cresol.  It  is  to  these  portions  that  tfce  phenol 
must  be  added  and  the  result  is  obtained  from  a 
graph  which,  in  virtue  of  the  presence  of  o-cresol, 
gives  lower  results  from  a  corresponding  crystalli- 
sing point,  hence  a  lowered  value. 

Again,  the  quantity  of  material  taken  affects 
the  results,  c.,/.,  using  a  mixture  of  70%  of  phenol 
and  30%  of  ciesylic  acid,  1501  grains  gave  a  phenol 
content  of  90%  of  that  taken  and  254  grains  90 %. 
With  smaller  proportions  of  phenol  the  dis- 
crepancy was  more  marked. 

In  a  mixture  of  40%  phenol  and  60%  o-cresol, 
over  100%  of  the  added  phenol  was  indicated  by 
this  method.  In  all  the  cases  cited,  Graph  IV., 
which  was  made  without  the  additional  o-cresol, 
was  used,  giving  higher  results  in  the  latter  case, 
as  the  o-cresol  was  interpreted  as  phenol.  In  the 
former  cases  the  opposite  results  were  indicated. 
The  Government  method  avoids  this  pitfall  by 
determining  the  phenol  always  in  a  similar  mixture. 

The  original  Weiss  method  shows  the  same 
tendency  to  variation.  The  results  are  affected 
by  the  variation  in  the  mixture  of  cresols  used, 
a  mixture  with  30%  w-and  j;-cresol  alone,  bringing 
the  apparent  percentage  of  phenol  down  to  70% 
and  00%,  o-cresol  alone  increasing  the  phenol 
to  125%.  ,     , 

In  the  application  of  these  methods  to  practical 
work  it  is  plainly  seen  that  Masse  and  I,eroux's 
method  onlv  furnishes  a  result  which  is  a  measure 
of  the  quantity  of  crystallisable  phenol  obtainable 
under  ordinary  working  conditions,  but  the 
Government  method  gives  a  true  index  of  the  total 
phenol  and  bears  no  relation  to  the  quantity 
obtainable.  This  was  tested  in  the  following 
experiment. 

PART   III. 

Dark  cresvlic  acid  was  distilled  and  concentrated 
in  the  laboratory  so  that  the  phenol  could  be 
extracted  under  conditions  approximating  to  the 
ordinary  working  conditions.  It  was  im- 
possible, however,  to  reproduce  those  conditions 
exactly  because  within  the  works  fresh 
material  is  constantly  added  and  the  con- 
centration may  be  said  to  proceed  in  two  direc- 
tions :    (1)  *  to  phenol,  (2)  to  cresol ,  the 

intermediate  fraction  containing  proportions  of 
phenol  receiving  additions  in  bulk  which  enable 
the  distillation  to  proceed  more  freely. 
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In  the  laboratory,  however,  these  fractions  are  j  C.  From  IV. 

constantly   diminishing   unless   a   large   series   of  :  From  A  to  200°  c  !i  c.c.  197°C.  ...  !      13  c.c. 

primary  distillations  are  undertaken.      I  he  cresylic  '  From  B  to  200°  C.  90  c.c.       200°  C 280  c.c. 

acid  under  examination  was  estimated  to  contain  |                                    above  200°  C. .  850  c.c. 

409  %  ot  phenol.  Total  ■  ■  ■■    lu2  °-°- 


Distillation  of  ordinary  cresylic  arid. 

2000^c.c.  in  copper  still  with    15-disc  Young's 
column  yielded  : — 


Water. 
255  c.c— 12-25% 


Oil. 

50  c.c— 2-5% 


Fractions  collected. 

I.  to  190°  C 20  c.c. 

II.  to  197°  C 234  c.c. 

III.  to  200°  C 460  c.c. 


Separated  from  the 
cresylic  acid. 


J  Cryst.  pt. 


35°  F. 


Total  to     200°  C 714  c.c 

IV.  above  200°  C 981  c.c 


A.  From  I.  and  II. 
254  c.c 


Yield. 

to  197°  C 156  c.c.  to  D. 

197°— 200°  C.       71  c.c  to  C. 
above  200°  C 27  c.c 


D.  All  fractions  from  A,  B,  and  C. 

Distilling  to  197°  C.  Yield. 

From  A.     156  c.c.  142  c.c.  with  cryst.  pt.  39-9°  F. 

From  B.     157  c.c.  116  c.c.  to  200°  C 

From  C.       13  c.c 


Total 326  c.c. 


E.  Coupled  with  C. 

F.  Redistilled  crystallisable  portion  of  D  =  142  c.c 

Yield. 

38  c.c cryst.  pt.         60°  F. 

34  c.c cryst.  pt.      41'2°.F. 

Residue  on  to  H  =  70  c.c. 

G.  Recrystallised  second  portion  of  F.  after  concentration,  cryst, 

pt.  55-8°  F. 


90 


80 


70 


30 


35 


40 


Crystallising  point,  CC. 
Graph  II. 


B.  From  in. 
460  c.c. 


Yield. 

to   197°  C 157  c.c.  to  D. 

198-5°    39  c.c 

200°  C 90  c.c.  to  C. 

above  200°  C 174  c.c. 


consisted  of- 

B.  39  c.c. 

C.  280  c.c. 

D.  116  c.c. 
F.     70  c.c 


Total  505  c.c. 


Yield. 
231  c.c  to  197°  0. 
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K.  Concentrated  231  CO  from    n  to  197*  C. 
fraction  obtained  here. 


no    cryataUlaablc 


L    ('  concentration  gavo  14  c.c— »ry»t.  pt.  00°  F. 
Total  crystslllsablc  recovered. 
From  1".  . .   38  c.c. 
From  ('....    14  0.0, 


containing  1-17%   phenyl  calculated 
to  original  sample 


on  the  original  tar  acids,  but  if  these  be  frac- 
tionated to  190°  C.  a  crystallising  point  can  bo 
obtained  by  Lowe's  test.  This  test  was  adopted 
because  it  was  the  quickest  method  and  (lid  not 
hold  up  the  washers  whilst  awaiting  results.  It 
will  be  noticed  on  referring  to  Table  III.  that  the 
crystallising  point  was  raised  in  the  wcakcarbolate 
used. 


Table  III. 
Washing  of  light  creosote. 


! 

Distillate  to  190°  C. 

Raschig  test  on  distillate 
to  190"  0. ;  fraction  62-8%. 

Tar  adds. 

% 

Phenol, 

Sp.  nr.  at 
15-6°  C. 

Cryst.  pt. 

Sp.  gr.  at 
15-6"  0. 

Cryst.  pt. 
°C. 

17 

18-5 

20-0 

20-0 

22 

10-5 

6-6 
32-3 
48-5 
36-3 
32 
17 

1-046 
1-052 
1-056 
1-052 
1-052 
1-052 

below  0°  C. 

1-051 

1-0565 

1-053 

1-053 

1-052 

3-4 

12-4 
6-8 

0-5 

0 

It  is  noteworthy  that  in  section  K,  although  a 
considerable  quantity  distilled  below  194-5°  C,  viz., 
50  c.c,  no  crystallisahle  phenol  was  obtained. 
This  fraction  proved  to  consist  largely  of  o-cresol. 

The  bromine  test  as  described  by  Fox  and 
Barker  was  applied  to  the  non-crystallisable 
fractions  and  showed  the  presence  of  phenol  in 
slight  quantities. 

It  has  been  found  in  making  00's  carbolic  by 
fractional  washing  that  considerable  losses  occur, 
much  phenol  being  left  in  the  cresylic  acid  from 
the  heavier  oils,  but  if  the  whole  of  the  tar  acids 
are  extracted  without  resorting  to  fractional 
washing  and  afterwards  distilled  much  greater 
recovery  of  phenol  can  be  effected. 

That  phenol  is  present  in  oil  as  heavy  as  creosote 
is  well  known,  but  by  ordinary  fractional 
washing  it  cannot  wholly  be  recovered  as  the  pro- 
cess would  become  tedious  and  involved,  requiring 
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Graph  IV 
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%  Phenol. 
Graphs.  III.  and  IV. 

Graph  HI.     Mixed  ciesol  and  35%  o-cresol. 

Graph  IV.     Mixed  cresol  only. 

Graph  in.  Note. — Above  66%  phenol  the  quantities  of  mixed 
cresol  and  o-cresol  were  reduced  proportionately  to  allow  for 
increased  addition  of  phenol. 

many  batches  of  graded  weak  carbolates  to  carry 
forward  the  phenol  to  the  strong  carbolate.  The 
following  tests  show  the  presence  of  phenol, 
although  Lowe's  method  gives  no  crystallising  point 


Phenol  is  here  indicated  in  recoverable  quantities 
in  light  creosote. 

With  reference  to  the  bromine  test  used  to 
ascertain  the  presence  or  absence  of  phenol  in  the 
residual  fractions  as  indicated  by  Fox  and  Barker, 
trials  were  made  to  ascertain  the  limiting  quantities 
of  phenol  which  would  be  indicated.  Ac  first  the 
indications  appeared  inconclusive,  but  with  practice 
one  was  able  to  determine  freely  the  presence  or 
absence  of  phenol.  Mixtures  were  made  containing 
10%,  5%,  2 -5%,  1-25%,  10%,  0-66%,  0-5%,  0-2%, 
0-1%,  and  00%  phenol.  From  these  it  was 
ascertained  that  10%  could  be  ascertained  with 
certainty;  below  that  point  the  results  appeared 
doubtful. 


Liverpool  Section. 


Meeting  held  at  the  University,  on  Friday,  February 
15th,  1918. 


MR.    JOHN    GRAY    IN    THE    CHAIR. 


THE  MANUFACTURE  OF  TINPLATE. 

BY   T.    LEWIS   BAILEY,   TH.D.,    P.I.C. 

Tinplate  consists  of  sheet  iron,  or  more  properly 
mild  steel,  which  has  been  coated  with  a  thin  film 
of  metallic  tin,  the  main  object  of  this  being  to 
protect  the  steel  from  oxidation  (rusting)  in  a 
moist  atmosphere. 

One  of  the  chief  uses  to  which  tinplate  is  put 
is  for  casing  petroleum  and  some  few  years  ago 
one-third  of  out  export  of  tinplate  went  for  this 
purpose ;  other  extensive  applications  are  for 
canning  beef,  fish,  vegetables,  fruit,  etc.,  the 
manufacture  of  containing  vessels  for  confectionery 
tobacco,  and  so  on. 

'  The  production  in  this  country  runs  into  very 
high  figures  and  entails  the  use  of  over  a  million 
tons  of  steel  yearly  and  something  like  16,000 
tons  of  tin. 

The  tinning  of  iron  sheets  on  any  scale  dates 
from    the    early    part   of    the    17th    century    and 
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the  early  home  of  the  industry  appears  to  have 
been  Saxony  and  Bohemia.  In  the  latter  part 
of  the  same  century  tinplate  was  made  to  some 
extent  in  England," though  the  industry  did  not 
flourish  here  until  1720,  when  works  were  estab- 
lished at  Pontypool  in  Monmouthshire  by  Major 
John  Hanbury  ;  other  works  soon  followed  in  the 
same  county  and  the  industry  extended  westward 
throughout' the  whole  of  South  Wales.  It  is  a 
curious  fact  that  to-day  this  trade  is  almost 
confined  to  South  Wales  and  Monmouthshire. 
The  number  of  works  in  1750  was  four,  in  1850  it 
had  increased  to  34,  and  25  years  later  there  were 
75  works,  since  which  date  the  actual  number 
of  works  has  not  increased  ;  present-day  works, 
however,  are  on  a  much  more  extended  scale, 
development  in  more  recent  tunes  having  been 
largely  in  the  direction  of  increased  output. 

An  excellently  illustrated  paper  on  modern 
tinplate  manufacture  was  read  by  R.  Beaumont 
Thomas  in  1906  at  a  meeting  of"  the  Institution 
of  Mechanical  Engineers  at  Cardiff*,  and  a  Home 
Office  Report  was  published  in  1912t,  but  text- 
book literature  deals  almost  entirely  with  the 
older,  now  historical,  methods,  and  a  general 
summary  may  be  found  useful. 

The  earliest  methods  of  making  tinplate  were 
described  by  Reaumur  in  1725.  Iron  bars,  about 
one  inch  square,  were  hammered  out  into  thin 
sheets,  which  were  cut  to  the  requisite  sizes  by 
hand  shears,  then  scrubbed  with  sandstone  and 
pickled  in  water,  rendered  ;.cid  by  means  of  fer- 
menting barley  meal.  The  pickled  plates  after 
being  cleaned  with  sand  and  well  washed  were 
coated  with  tin.  The  pickling  process  occupied  a 
couple  of  days  and  was  carried  out  in  vats, 
placed  in  vaults  in  which  large  fires  were  kept 
burning ;  periodically  the  workmen  engaged  on 
the  operation  entered  the  vaults  in  order  to  turn 
the  sheets  in  the  liquor  to  ensure  even  pickling. 

The  tinning  of  the  sheets  was  carried  out  as 
follows :  They  were  first  immersed  in  molten 
palm  oil,  whence  they  were  transferred  vertically 
to  a  bath  of  molten  tin  ;  a  thorough  brushing  of 
the  sheets  with  a  hempen  brush  followed  this, 
and  then  came  immersion  in  a  second  bath  of  tin, 
the  molten  tin  in  this  case  being  covered  with  a 
layer  of  tallow.  Excess  of  tin  was  removed  by 
immersion  in  a  bath  of  molten  grease,  after  which 
the  tinned  sheets  were  cleaned  and  polished  by 
hand  with  sawdust  and  moss.  An  excellent 
article  was  produced,  with  a  heavier  coating 
than  is  usual  at  the  present  time,  when  cost  and 
competition  are  factors  of  such   importance. 

Present-day  tinplate  processes  are  of  a  totally 
different  order. 

The  steel  works  deliver  rolled  bars,  appro- 
priately low  in  carbon  (about  01%),  to  the  tin- 
plate  manufacturer  :  these  liars  are  from  6  to  10 
inches  in  width  and  from  |  to  £  inch  thick.  The 
operations  may  be  summarised  as  follows  :  details 
of  general  knowledge  only  may  be  given,  of  course. 

(1)  The  bars  are  cut  by  means  of  bar-shears 
into  desired  lengths,  usually  about  20  inches. 

(2)  The  cut  bars  are  "heated  in  the  mill- 
furnaces  and  are  rolled  hot  through  two  sets  of 
rolls  (roughing  and  finishing  rolls).  Sheet  rolling 
was  first  introduced  in  1728.  According  to 
present  practice  there  are  usually  five  separate 
heatings  and  rollings  necessary  to  produce  the 
requisite  gauge  of  sheet. 

After  two  heats  the  thickness  of  the  sheets 
produced  is  under  one-tenth  of  an  inch  ;  to  ensure 
satisfactory  rolling  the  sheets  are  doubled  ; 
doubling  follows  also  the  third  heating  and  the 
fourth  heating,  so  that  after  the  fifth  heating 
and    rolling   each   sheet   consists   of   eight   layers. 

*  Proc.  Inst.  Mech.  Eng.,  1906,  499. 

t  Report  on  the  Conditions  of  Employment  in  the  Manufacture 
of  Tinplates,  with  special  reference  to  the  Process  of  Tinning  :  bv 
Edgar  L.  CoUis  and  J.  Hilditch.     [Cd.  6394] 


By  the  employment  of  such  methods  a  con- 
siderable output  of  thin  sheet  is  attained  in  a 
short  time.  As  an  example  of  the  results  of 
rolling,  a  f-inch  liar  will  be  transformed  into 
a  sheet  of  eight  layers,  each  layer  having  a  thick- 
ness of  little  over  a  hundredth  of  an  inch. 

Another  method  of  rolling  (so-called  matching 
practice)  common  in  America,  consists  in  putting 
two  pieces  together  after  a  first  rolling;  first 
doubling  thus  gives  four  layers  and  second  doubling 
four  layers. 

Occasionally  in  matching  practice  three  plates 
are  used,  in  which  case  a  first  doubling  gives  six 
layers  and  the  next  twelve. 

(3)  The  rolled  "  eights  "  are  sheared  by  means 
of  a  plate  shearing  machine  into  three  portions, 
which  are  trimmed,  and  thus  from  an  original 
bar  20  in.  x  8  in.  x  |  in.  there  will  be  produced, 
for  example,  24  sheets,  each  14  in.  X  20  in. 

(4)  Owing  to  the  repeated  heating,  doubling, 
and  rolling  there  is  considerable  adherence  of  the 
individual  sheets  and  the  operation  known  as 
"  opening "  is  necessary ;  this  is  effected  by 
starting  separation  at  one  corner  and  then  tearing 
the  sheets  apart. 

(5)  So-called  black  pickling  now  follows,  the 
sheets  being  immersed  in  dilute  sulphuric  acid, 
heated  by  steam.  The  object  is  to  remove  from 
the  surface  of  the  sheets  the  oxide  scale,  which  has 
formed  during  repeated  heating.  In  this  operation 
the  sheets  are  packed  loosely  into  a  carrier,  which 
depends  from  one  arm  of  the  pickling  machine. 
This  is  rotated  to  a  point  above  the  pickling  vat, 
then  lowered  so  that  the  sheets  enter  the  acid, 
and  an  up-and-down  motion  is  continued  during 
the  period  of  immersion.  The  pickling  occupies  a 
matter  of  a  few  minutes  only  and,  when  com- 
plete, raising  of  the  carrier  and  further  rotation 
takes  the  carrier  with  its  load  to  a  washing  tank 
plentifully  supplied  with  running  water.  At  the 
same  time  a  second  arm  of  the  machine  has 
brought  a  fresh  batch  of  sheets  to  the  acid  bath. 

For  pickling  purposes  hydrochloric  acid  took  the 
place  of  barley  meal  in '1760,  and  this  in  turn 
began  to  give  place  to  sulphuric  acid  in  1806. 
Sulphuric  acid  is  now  universally  employed  in  the 
tinplate  trade  proper.  Waste  "  pickle "  still 
contains  free  sulphuric  acid ;  after  treatment 
with  iron  scrap,  ferrous  sulphate  (copperas)  is 
recovered  by  crystallisation. 

Proposals"  have  recently  been  made  in  the 
United  States  to  pickle  electrolytically*,  the 
sheets  forming  the  cathode  in  an  acid  solution. 

(6)  Annealing  of  the  sheets  is  now  necessary 
(black  annealing).  For  this  purpose  the  sheets 
are  stacked  horizontally  on  cast-steel  or  wrought- 
iron  stands  and  covered  with  boxes  of  like  material, 
sand  luting  being  provided  between  cover  and 
base.  The  annealing  furnaces  are  either  coal 
fired  or  gas  fired  and  the  operation  occupies  from 
10  to  12  hours.  The  product  is  now  what  is 
generally  known  as  "  blackplate." 

(7)  Now  comes  a  further  rolling  (cold  rolling)  ; 
the  sheets  are  rapidly  passed  separately  through 
three  or  sometimes  four  successive  trains  of  rolls, 
whereby  they  attain  considerable  smoothness  and 
polish. 

(8)  A  second  annealing  (white  annealing)  follows, 
occupying  about  seven  hours. 

(9)  A  second  pickling  in  sulphuric  acid  is 
necessary,  but  this  is  of  short  duration  and  after 
thorough  washing  in  water  the  sheets  are  ready  for 
to  receive  their  coating  of  tin. 

(10)  Tinning.  Hand  labour  is  dispensed  with 
as  far  as  possible  in  all  the  operations  hitherto 
described,  and  this  applies  also  to  the  tinning 
operations  ;  the  old  arduous  methods  have  been 
superseded  by  the  introduction  gradually  since 
1866  of  mechanical  devices.     The  sheets  are  fed 


•  Thompson  and  Mahlman,  this  J.,  1917,  1097. 
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bj  hand  into  the  cast  ii < -n  tinning  pot  and  ape 
removed  bj  hand  read]  for  cleaning  (though 
;i  device  has  even  been  introduced  tor  transferring 
t In-] i •  mechanically  from  the  tinning  pot  to  the 
cleaning  machines  •• 

The  i  iniiii iu  pots  are  of  two  varieties,  n  double 
horizontal  i  j  pc  and  a  v  articaJ  tj  pe.  In  either  case 
the  sheets  separate!;  enter  the  tinninc  pot  through 
a  layer  of  sunc  chloride  solution,  Boating  on  the 
surface  of  the  molten  tin.  The  pots  usuall]  con- 
tain ■  '•  or  I  tons  of  tin,  kepi  molten  i>>  a  coal  lire 
under  the  pot.  A  succession  of  pairs  of  revolving 
rolls  and  guides  al  various  positions  guide  the 
ahoets  on  their  way  through  the  tin,  downwards 
and  then  upwards  until  they  emerge  from  the 
tin  and  pa-s  vertically  through  a  column  <>f  molten 
palm  oil.  During  their  passage  through  this 
latter  a  pair  of  rolls  removes  excess  tin. 

(11)  The  tinned  sheets  arc  now  passed  on  to  a 
cleaning  machine,  which  carries  them  twice 
through  a  mass  of  bran  or  of  "  pink  meal"  (eon- 
sisting  largelj  of  gypsum,  mixed  sometimes  with 
BawdustJ  and  this  machine  delivers  them  to  a 
battery  of  dusting  rolls  covered  with  sheepskin, 
each  alternate  pair  of  polls  running  at  different 
speed  to  ensure  polishing  action  on  tli«'  surface  of 
t  he  now  finished  sheet  -. 

The  development  of  the  tinplate  trade  has  been 
essentially  along  mechanical  lines  but  throughout 
the  operations  described  there  arc  problems 
which  would  well  repay  chemical  investigation. 
\t  the  end  of  the  process,  moreover,  there  exists  a 
problem  which  is  peculiarly  chemical:  it  is  that 
treatment  of  t  he  dross,  which  coll. -its  on  the 
surface  of  the  tin  in  the  tinning  pot,  a  material 
technically  known  as  tin  Bcruff.  This  is  periodic- 
ally skimmed  off  and  put  on  one  side  for  treatment. 
It  i>  a  \  ei  j  complex  mixture,  containing  50%,  or 
even  more,   of  metallic  tin.   mixed  with  chlorides 

of   tin   and   /.inc.   iron   and   sulphur  compounds  and 

palm  oil,  together  with  oil)  decomposition  products 
of  palm  oil.     It  is  quite  impossible  sat  isfactorily  to 

sample     the     material     lor     sale     to     tin     smelters 

and  consequently  it  is  heated  in  reverberatory 
furnaces  at  the  tinplate  works  with  production 
of  a  certain  amount  of  metallic  tin  anil  a  con- 
siderable oxidised  residue  containing  tin,  iron,  and 
zinc,  hut  now  in  a  condition  to  admit  ot  sampling 
for  sale  purposes.  This  operation,  which  should  be 
a  liquat  ion  process  purely,  is  frequently  carried  out 
al  abnormally  high  temperatures  and  causes  tin- 
evolution  of  verj  dense  fumes,  containing  con- 
siderable quantities  of  oxides  and  chlorides  of  tin 
and  /inc.  free  hydrochloric  acid,  and  products  of 
destructive  distillation  of  palm-oil.     Such  fumes, 

at    une    time    evolved    from    short    20-ffc.   chimneys. 

were  a  source  of  trouble;  they  were  very  irritating 
and  were,  moreover,  destructive  of  some  types  of 
vegetation  in  the  neighbourhood  of  the  works  — 
the  thick  fumes  travelled  for  considerable  distances 
in  the  form  of  a  thick  white  fpg.  Works  dealing 
with    the    smelting    or    liquation    of    scruff    were 

ini •hide, I  as  a  class  in  tic  provisions  of  the   Allah. 

etc..  Works  Regulation  Act.  1906,  and  investiga- 
tions were  carried  out  with  a  \  iew  to  mitigating  the 
nuisance  din-  to  the  evolved  fumes,  and  this 
resolved    itself    essentially    into    devising    simple 

means     lor     the     reduction     to    satisfactory      limits 

(!.  grain  per  cubic  foot)  of  the  hydrochloric  acid 
contained  in  the  gases  passing  from  the  chimneys.* 
The  problem  of  ascertaining  the  best  possible 
method  of  treating  tin  scruff  tor  the  complete 
recovery  •  >!  its  valuable  constituents  could  not 
receive  attention,  but  it  will  he  of  interest  to  record 
some  of  the  results  obtained  during  t  he  working  out 
of  the  problem  as  it  presented  itself  from  an 
Alkali  Act  standpoint . 


•    Innnal   Reports  .hi    Mk.li.  .  t  .,  V  08  to    191  I,   On 

portions  relating  t..   Districts  VI.  and  VIA. 


'I'h.  method  employed  in  "scruff-melting" 
usually  consisted  in  charging  a  couple  of  hundred- 
weight or  more  of  scruff  on  to  the  hearth  of  the 
healed  furnace,  allowing  it  to  remain  for  a  quarter 
of   an    hour    until    thoroughly    heated    to    softening 

point,  then  stirring  it.  allowing  ii  once  more  to 
remain  dormant   lor  a  few   minutes,  then  rabbling 

well  !.,r  -hint  spells  during  the  remainder  of  the 
operation,  until  metallic  till  practically  ceased  to 
run  from  the  furnace,  \s  it  was  usual  to  mix 
together  all  skimmings,  I  hose  containing  much 
zinc   chloride   and    tln.se   containing   little,    it    is 

evident     that     there    were   great    possibilities   of    loss 

occurring  hanicall]   and  chemically  during  the 

lurnocing  operations;  in  most  cases  no  dust- 
depositing  flues  wen-  in  use  and  the  chimneys  were 
verj  short  :  wh.-re  dues  ..I  any  Length  did  exist 
the]  were  frequently  of  small  cross-section  and  led 
to  a  high  boiler-chimney,  not  dampered  oil  at  the 

chimney  end  of  the  tine  —a  furnace  damper  only, 
naturally,  had  little  effect  on  t  he  deposit  ion  of  fume 
in  such  tines. 

The  lirst  modification  introduced  was  to  keep 
"flux  skimmings "  (i.e.,  those  especially  rich  in 
zinc  chloride)  separate  from  t  he  scrulT  proper  and  to 
wash  these  thoroughly  in  running  water  heated  by 

steam.  This  precaution  had  the  effect,  of  con- 
siderably  reducing  the  amount   of  fume  evolved 

and  at   the  same  time  lower  temperatures  could   he 

used  for  liquation  and  better  yields  obtained. 
From  man;  estimations  made  at  different  works, 

it  was  show  n  thai,  with  flux  skimmings  present  in 
the    charge,    I  he    chlorides    in    the    chimney     eases 

were  equivalent  to  2  grains  of  hydrochloric  acid 
per  cubic  foot,  whereas  when  flux  skimmings  were 

kept  out  the  chlorides  iii  (hi'  chimney  gases  were 
reduced  to  less  than  I  -rain  per  cuhic  loot,  in 
terms  of  hydrochloric  acid  :     when   flux  skimmings 

were  present   in  the  charge  2J  grains  of  SnOt  per 

cuhic    foot    was    present    in  the   chimney    eases,  hut 

ii   flux  skimmings  were  kepi  separate,  the  escape 

of  SnO,  was  less  than  ,'  main  per  cuhic  foot. 

The  second  step  was  the  introduction  of  deposit- 
ing Hues  for  t  he  purpose  of  retaining  as  much  oxide 

of  til!  as  possible,  anil  at  the  end  of  the  Hues  was 
built      a     simple     type     of     wash-tower,     ill     which 

hydrochloric  acid  was  to  he  absorbed  by  water. 
All  forms  of  tower  packing  proved  impractic- 
able: even  pigeon-hole  brickwork  quickly  became 
obstructed  with  thick  greasy  deposits  that  could 
not  he  removed  by  water.  Towers  with  sloping 
shelves  proved  satisfactory  from  an  absorption 
point  of  view,  hut  breakages  of  the  shelves  were 
frequent,  and  ultimately  unpacked  brick  towers 
were  adopted,  and  to  these  water  was  supplied  in  the 

form  of  a  shower  from  perforated  plates,  placed 
on  the  top  of  the  towers.  Two  towers,  each 
9  feet  high  and  I  Feet  square,  working  in  series. 
proved  reasonably  satisfactory  for  the  purpose 
of  removing  hydrochloric  acid  from  the  e;ases. 
\s  a  result  of  the  carious  alterations  adopted 
in  tin-  process  the  free  hydrochloric  acid  was 
gradually  reduced,  after  several  years  of  patient 
work,    from    an    average  of  its   grain   per   cubic 

loot     of    chimney      gases    to    0-086,    a     figure    we'll 

below    the    limit,    prescribed    as    the    maximum 

permissible.  The  wash-towers  have,  moreover, 
had  a  further  beneficial  effect,  ill  that  they  reduced 
the  total  acidity  of  the  chimney  eases  (in  terms  of 
so,)  from  ]•.").">  grain  per  cuhic  fool  to  0-4S  grain. 
The  extent  to  which  it  was  possible  to  reduce  the 

loss  of  oxide  of  I  in  depended  chiefly  on  the  deposit- 
ing Hues  thai  were  built  :  where  reasonably  large 
Hues  were  put  iii.  with  a  control  damper  at  the 
chimney  end  of  the  flue,  eood  recovery  of  flue  dust 
rich  in  Sii()_.  resulted,  and  this  proved  a  valuable 
product ,  of  course. 

In  1915,  at  the  desire  of  the  Chief  Inspector, 
special  investigations  were  carried  out  on  one  plant, 
where  a,  depositing  Hue  and  wash-towers  had  been 
installed.      It  was  desired  to  ascertain  the  efficiency 
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of  both  flue  and  wash-towers.  Full  details  of  the 
investigations,  which  extended  over  several  days, 
are  given  in  the  Alkali  Report  for  that  year.* 
The  depositing  flue  in  the  ease  in  question  was 
125  feet  in  length  and  2  feet  square  in  section  ; 
the  speed  of  the  gases  ascertained  was  from  4  to 
.*>  liit  per  second  (cold),  furnace  temperatures 
during  the  operation  were  800°to  900°C.,the  mean 
temperature  of  the  gases  entering  the  flue  was 
1  In  C,  ranging  between  650°  C.  and  350°  C. 
and  this  hecame  reduced  to  240°  ('.  hy  the 
time  the  wash-tower  was  reached.  The  wash- 
tower  contained  two  outer  compartments,  each 
0  feet  high  and  1  feet  square,  ;  nd  one  inter- 
medii  te  compartment  9  feet  lvgh  :  nd  1  f<  <  t  by 
it  ,'nchis  s-  ctaon,  each  compartment  was  provided 
with  a  water  shower,  the  gases  ascended  in  the  two 
larger  compartments  and  descended  in  the  smaller 
intermediate  compartment  :  the  wash-tower  cooled 
the  gases  from  240°O.  to  105°  C.  Under  such  con- 
ditions 82%  ol  the  hydrochloric  acid  was  removed 
and  42  %  of  the  oxide  of  tin  leaving  the  furnace  was 
condensed.  The  amount  of  tin  passing  away 
entirely  from  the  system  still  constituted  10%  of 
the  total  tin  charged  into  the  furnace.  The 
furnaeing  operation  includes  long  spells  of  rabbling 
of  the  charge  and  at  such  t  imes  there  is  admission  of 
much  air.  so  that  an  oxidising  atmosphere  prevails, 
by  no  means  an  ideal  condition  in  a  process  of  this 
kind.  A  furnace  temperature  of  900°  0.  must  be 
considered  high  (considerably  higher  temperatures 
have  been  met  with)  and  it  was  clearly  indicated 
in  the  course  of  the  investigations  that  with  lower 
working  temperatures  there  is  improvement  in  the 
results,  but  the  existing  system  itself  might  well 
be  improved  by  the  adoption  of  a  larger  condensing 
area,  better  regulation  of  draught,  and  by  contact 
with  water  even  in  the  earlier  part  of  the  system. 

A  method  of  scruff  treatment  that  proved 
particularly  suitable  for  small  works  consisted  in 
washing  the  whole  of  the  tin  scruff  for  some  days 
in  water  kept  at  somewhere  near  boiling  point  by 
means  of  steam,  dissolved  zinc  chloride,  etc.,  being 
continuously  removed  by  a  small  continuous 
supply  of  water  to  the  washing  tank.  The 
washed  scruff  lends  itself  to  furnace  treatment  at  a 
very  low  temperature,  yields  are  good,  and  there  is 
practically  no  evolution  of  either  hydrochloric  acid 
or  tin  compounds ;  depositing  flues  and  wa.sh- 
towers  thus  become  unneccessary. 

But  of  course  there  is  in  none  of  these  methods 
any  attempt  at  recovery  of  by-products  with  the 
exception  of  oxide  of  tin.     What  one  would  like  to 


see  investigated  is  a  self-contained  method  of 
complete  scruff  treatment  on  chemical  lines,  hut. 
until  some  sort  of  chemical  control  obtains  in  the 
tinplate  works,  there  is  little  likelihood  of  this  and 
other  problems  being  taken  sufficiently  seriously. 

During  the  past  lew  years  three  patents  have 
been  taken  out  in  connection  with  the  treatment  of 
tin  scruff.  In  1909,  II.  J.  Bailey*  patented  a 
combined  smelting  and  lixiviating  process  and  in 
the  same  year  .lames  Stephens!  patented  a 
separation  and  washing  method,  in  which  recoverj 
of  dissolved  metallic  compounds  was  aimed  at. 
In  1912.  S.  B.  I'.owent  brought  out  an  entirely 
different  type  of  process:  a  preliminary  heating 
of  the  scruff  in  a  closed  vessel  by  waste  heat  from 
the  scruff  furnace  proper  brought  about  liquation 
of  a  proportion  of  the  metallic  tin  and  at  the  same 
time  chloride  of  tin  and  oily  matter  distilled  and 
were  condensed  in  small  cooling  towers  :  the 
liquated  residue  was  then  washed  in  water  and 
fiunaced  lor-  further  recovery  of  tin. 

Hut  progress  has  not  been  made  on  these  lines  : 
with  lack  of  chemical  control  it  can  scarcely  be 
looked  for. 

I  desire  to  thank  the  Chief  Inspector  of  Alkali, 
etc..  Works  for  permission  to  give  details  regarding 
the  work  done  in  connection  with  scruff-furnace 
leases. 

Discission-. 

Mr.  John  GRAY  hoped  that  chemists  would  find 
their  way  into  this  important  industry  in  which 
there  was  obv  ously  scope  for  them.  Why  was 
palm-oil  used  in  preference  to  any  other  oil? 

Dr.  IIortox  asked  if  there  were  any  difficulties 
due  to  lack  of  uniformity  in  pickling  and  if  so.  what 
steps  were  taken  to  deal  with  them  ? 

Mr.  CARRUTHERS  THOMSON  wished  to  know  the 
average  percentage  of  tin  in  tinplate  of  modern 
manufacture.  About  30  years  ago  he  believed  it 
bad  been  of  the  order  of  ?,\  ",,. 

Dr.  Bailey  in  reply  said  that  tallow  used  to  be 
used  in  the  tin-pots  but  palm-oil  was  now  used 
because  it  was  eminently  suited  to  the  process  and. 
moreover,  was  easily  obtainable.  In  pickling, 
uniformity  was  ensured  by  insisting  on  a  reliable 
acid  (aisenic-free  and  of  definite  strength).  At  the 
present  time  tinplate  contained  about  1  %  of  tin 
on  the  average. 


*  Annual   Report  en  Alkali,  etc.  Works.   1915.   |i|>    is  to 
E.  Linderand  T.  L.  Bailey;  thi«  J.,  1916,  lnl2. 
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THK  ACIDIMKTIiY  OF  COLOUKF1)  .SOLU- 
TIONS: AN  APPLICATION  OK  'I'lIK 
POOKET  SPECTROSCOPE. 

11Y    AI.l-KlOI)    TINGLE,    I'll. II. 

(Preliminary  Note,) 
It  become  necessary  at  this  laboratory  to  make 

acidimctric  til  rations  of  deeply  coloured  alkaloidal 
solutions,  and  it  was  found  that  the  colouring 
matter  could  not  he  removed  without  vitiating 
the  quantitative  nature  of  the  results.  Ordinary 
methods  of  meeting  the  difficulty  having  failed, 
it  has  been  found  that  the  apectroscope  offers  a 
solution. 

The  absorption  spectra  of  indicators  are,  of 
course,  markedly  different  in  acid  and  in  alkaline 
solution,  and  the  presence  of  an  independent 
spectrum,  arising  from  the  natural  colouring 
matter,  does  not  prevent  the  ohservation  of  the 
fust  one,  unless  indeed  it  should  happen  that  in 
some  indi\  idual  cases  t  he  two  spectra  overlap. 

In  practice  the  author  has  found  it  very  nearly. 
if  not  quite,  as  accurate  to  determine  the  end  point 
of  an  acidimetric  titration  spectroscopically  as 
with  the  naked  eye,  and  the  spectroscopic  method 
is  certainly  available  in  many  cases  where  other- 
wise no  end  point  could  he  seen.  Obviously  it 
Baa  be  used  at  night  as  easily  as  in  day  time. 

The  spectroscopic  method. 

Two  similar  vessels  are  provided,  one  of  which 
holds  the  solution  to  be  titrated,  the  other  an 
equal  volume  of  distilled  water.  To  the  latter 
is  added  one  drop  of  the  standard  alkali  to  be 
used,  and  then  an  accurately-measured  quantity 
of  the  indicator.  The  latter  is  added,  a  little  at 
a  time,  till  the  characteristic  absorption  band 
shows  a  sharp  enough  edge.  The  quantity  of 
indicator  is  noted  and  the  position  of  the  edge  of 
the  band  is  also  noted.  This  position  marks  the 
end  point.  » 

The  same  volume  of  indicator  solution  is  next 
added  to  the  liquid  to  be  titrated,  after  which 
titration  is  carried  out  in  the  ordinary  way  but 
for  the  fact  that  the  spectroscope  is  used  in  place  of 
the  naked  eye  to  watch  the  change  of  colour.  In 
most  cases  this  will  be  found  to  residt  from  the 
shifting  of  an  absorption  band  rather  than  the 
substitution  of  one  band  for  another.  The 
shifting  may  be  gradual,  but  when  the  band 
watched  has  reached  the  position  registered  for 
it  in  the  "  blank  experiment,"  the  end  point  has 
been  reached.  In  every  case,  it  need  hardly  be 
said,  the  same  thickness  of  liquid  must  be  ex- 
amined, but  the  shape  of  the  vessel  is  of  no 
importance.  The  author  has  often  used  a  conical 
flask  and  obtained  as  good  results  jus  with  any- 
other  container. 

The  spectroscope  used  in  this  work  was  a  direct- 
vision  Beck-Thorp  diffraction  instrument.  It  is 
one  of  the  cheapest  on  the  market  and  extremely 
convenient.  A  large  spectroscope  would  be  very 
unsuitable  for  such  a  purpose  as  the  present  one, 
but   any   handy   instrument  could   be  used.     No 


attempt  has  been  made  to  express  numerically 
the  positions  of  I  lie  Lands  of  the  different  indi- 
cators worked  with.  These  vary  with  the  dilution, 
thickness  of  layer  examined,  and  perhaps  other 
factors,  and  each  worker  must  find  those  conditions 
beet  suited  to  his  own  peculiar  eyesight. 

In  the  following  experiments  the  volume  of 
liquid  worked  with  was  in  each  case  about  00  or 
70  c.c,  and  the  thickness  of  layer  examined  about 
45  mm.  The  solutions  were  contained  in  flat-sided 
tincture  bottles.  It  will  be  noted  that  the  volume 
of  indicator  used  is  much  larger  than  would  be 
suitable  were  observations  being  made  with  the 
naked  eye. 

Experimental  results. — Every  indicator  hitherto 
worked    with    has   been    found    to   have   its   own 

Eeculiarities,  which  must  bo  carefully  studied 
efore  it  can  be  used  in  connection  with  the 
spectroscope.  Some  of  these  are  still  being  looked 
into  and  at  present  the  author  can  only  give  details 
of  methyl  orange  and  cochineal. 

A  reliability  test  was  made  by  measuring  out 
definite  quantities  of  decinormal  sulphuric  acid, 
colouring  these  with  carefully  neutralised  extracts 
of  black  tea  or  stick  liquorice,  so  that  the  end 
point  would  not  be  visible  to  the  unaided  eye, 
and  then  titrating  by  the  method  outlined  above 
against  decinormal  soda. 


Exp.   No. 

Vol.  "f  iV/HI 

11. mi,  by 

measure  merit. 

c.c. 

Vol.  "1  A710 

H2so,  found 

by  titration. 

c.c. 

Indicator 
used. 

1 

2 

4!   '. 

150 
28-0 

200 
21-0 

17-5 
14-0 

IS  -5 

15-21 
25-98 
19-96 
21-01 
17-49 
14-11 
1910 

1  roehinciil 
j     2-5  c.c. 

)  metliyl 
v  orange 

5.    . 

0 

7 

|      1  c.c. 

The  failure  in  the  last  case  quoted  appears  to  have 
been  due  to  a  temporary  defect  in  the  source  of 
light.  This  trouble  was  not  suspected  till  the 
readings  had  been  taken  and  the  solution  thrown 
away,  so  that  re-titration  was  impossible.  As 
a  further  factor  in  considering  the  degree  of 
accuracy,  it  should  be  noted  that  while  performing 
these  titrations  the  author  did  not  kno\v  what 
result  he  might  expect,  the  acid  having  been 
measured  by  Mr.  Babington,  Chief  Analyst  to 
the  Customs,  the  amounts  not  being  disclosed 
till  the  titrations  were  completed.  For  this  and 
much  other  help  in  other  directions  the  author's 
best  thanks  are  due  to  Mr.  Babington.  The 
cocliineal  solution  used  was  a  saturated  extract 
made  with  50%  alcohol.  The  methyl  orange 
solution  was  01%  of  colouring  matter  in  water. 

Lately  Mr.  Babington  and  the  author*  com- 
mented on  the  different  titre  shown  by  solutions 
according  to  whether  cochineal  or  methyl  orange 
is  used  as  indicator.  The  spectroscopic  method 
appears  to  bring  methyl  orange  back  into  line  with 
cochineal  and  lacmoid.  Figures  cannot  be  quoted 
at  present,  but  it  is  apparent  that  the  spectra  of 
neutral  methyl  orange  and  alkaline  methyl  orange 
are  the  same.  From  this  it  follows  that  the  usual 
practice  with  this  indicator  of  titrating  to  an 
intermediate  tint  is  mistaken.  Alkali  should  be 
added  till  the  fullest  change  to  yellow  has  taken 
place.  Cocliineal,  on  the  other  hand,  changes 
colour  as  it  becomes  more  alkaline. 

The  author  hopes  shortly  to  publish  a  more 
complete  account  of  this  work  in  connection  with 
other  indicators. 

Customs  Laboratory,  Ottawa. 


•  Chemical  Industry  in  Canada  during  the  War,  X.,  3£. 
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Medina  held  at  Glasgow  on  Tuesday,  ISM  December, 
1917. 


MR.    JAS.   MACLEOD   IN    THE   CHAIR. 


THE  PRESERVATION  OF  BUILDING  STONE. 

BY    CECIL  H.   DESCH,   D.SC,   PH.D. 

( Abstract. ) 

The  method  of  protection  of  building  stone  by 
means  of  soluble  silicofluorides,  first  employed  by 
Kessler*,  is  free  from  all  the  objectionable  features 
possessed  by  the  other  methods  which  have  been 
proposed  or  adopted  for  the  purpose.  The  alkali 
salts  are  not  used,  on  account  of  their  sparing 
solubility,  and  also  of  the  fact  that,  luce 
the  alkali  silicates,  they  leave  soluble  carbon- 
ates in  the  pores  of  the  stone  as  by- 
products of  the  reaction.  On  the  other  hand, 
the  silicofluorides  of  magnesium,  zinc,  and 
aluminium,  which  are  stable  salts  dissolving  in 
water  to  form  slightly  acid  solutions,  yield  only 
insoluble  products  with  calcium  carbonate.  Carbon 
dioxide  is  freely  evolved  when  the  acid  solution  is 
appli-  d  to  t  he  surface  of  the  stone,  and  the  pores  are 
closed  by  the  formation  of  silica  and  insoluble 
fluorides.  When  the  magnesium  salt  is  used, 
the  reaction  is  as  follows  : — 

MgSiF6  +2CaC03  =Si02  +  MgF4  +2CaF,  +  2CO,, 
the  protective  layer  being  thus  composed  of  silica 
and  magnesium  and  calcium  fluorides.  I  have 
found  this  method  to  be  thoroughly  effective  in 
preserving  even  highly  porous  limestones  against 
disintegration,  and  in  reducing  the  porosity  of 
those  exposed  to  weather,  as  in  the  case  of  walls 
with  a  south-westerly  aspect,  through  which  the 
rain  was  able  to  penetrate  freely  before  treatment. 
A  simple  test  of  the  porosity  of  a  limestone  may 
be  made  bv  using  a  flat  sawn  surface,  and  cement- 
ing on  to  this  a  short  length  of  brass  tube,  2  or  3  cm. 
in  diameter,  by  means  of  a  ring  of  molten  par.ffin 
wax.  A  measured  quantity  of  water,  say  5  c.c, 
is  introduced  into  the  tube  by  means  of  a  pipette, 
and  the  time  taken  by  the  water  to  disappear 
completely  is  noted.  A  fresh  area  of  the  surface 
must  of  course  be  taken  for  each  test- 
Should  the  original  limestone  be  of  very  open 
texture,  it  is  advisable  to  prepare  the  surface  by 
brushing  with  a  cream  made  of  dust  of  the  same 
stone  and  water,  allowing  this  to  fill  the  pores 
before  applying  the  silicofluoride  solution.  This 
assists  in  the  formation  of  a  compact  layer,  and 
does  not  alter  the  appearance  of  the  stone. 

Magnesium  and  zinc  silicofluorides  are  crystal- 
line substances,  which  dissolve  without  difficulty 
in  water.  The  aluminium  salt,  which  has  certain 
advantages  when  used  to  treat  highly  porous 
limestones,  does  not  crystallise  well,  and  is 
usually  replaced  by  the  double  salt  of  aluminium 
and  zinc.  -All  of  these  compounds  are  colourless, 
and  as  they  yield  only  colourless  products,  the 
appearance  of  the  stone  is  unaltered  by  the 
treatment.  Copper  and  other  coloured  silico- 
fluorides have  been  employed  in  the  production  of 
coloured  surfaces  on  stone,  but  of  the  use  of  these 
materials  I  have  no  experience.  The  hardness  of 
the  limestone  is  increased  considerably  by  the 
treatment,  as  is  easily  observed  when  the  surface 
is  scratched  with  a  knife. 

The  silicofluorides,  or  "  fluates,"  as  they  are 
called  in  commerce,  have  been  manufactured  at 
Clermont-Ferrand,  where  extensive  deposits  of 
fluorspar  occur,  and  it  does  not  appear  that  the 
industry  has    been    established    elsewhere.     They 

«  L.  Kessler,    Comptes    rendus,    1883,    96,    1317.      Faure    and 
Kessler,  Eng.  Pat.  4951  of  1883  ;  this  J.,   1884,  414. 


are  transported  in  the  solid  state,  and  only  dis- 
solved when  actually  required  for  use.  The 
method  of  protecting  stone  by  this  treatment  is 
largely  employed  in  France,  but  is  rarely  referred 
to  in  discussions  on  the  subject  in  this  country, 
which  is  my  reason  for  communicating  this  short 
note  to  the  Society. 


London  Section. 


Meeting    held   at    Burlington    House    on    Monday, 
March  25th,  1918. 


DR.  CHARLES  A.  KEANE  IN  THE  CHAIR. 


SOME  COTTON  SEED  PRODUCTS  IN  THEIR 
RELATION  TO  PRESENT-DAY  NEEDS. 

BY  ED.  C.  DE  SEGUNDO,  ASSOC.M.INST.C.E., 
M.I.MECH.E.,    M.I.E.E. 

(Abstract.) 

For  many  decades  past,  economists  have  drawn 
attention  to  the  grave  danger  of  our  increasing 
dependence  upon  foreign  countries  for  the  neces- 
saries of  life  and  for  some  of  the  raw  materials 
indispensable  to  the  welfare  of  our  great  staple 
industries.  These  economic  problems  have  reached 
an  acute  stage  as  a  direct  consequence  of  the 
world-war.  and  we  have  good  reason  now  to  deplore 
the  fact  that  we  have  to  draw  some  80%  of  our 
wheat  supplies  from  overseas,  and  that  only  20% 
of  the  cotton  required  for  our  spinning  industry  is 
obtained  from  regions  within  the  British  Empire. 

The  fact  that  Lancashire  is  dependent  upon 
the  United  States  crop  for  80  %  of  its  cotton  is 
serious  enough,  but  the  menace  to  the  prosperity 
of  our  spinning  industry  is  accentuated  by  the 
fact  that  within  comparatively  few  years,  the 
proportion  of  the  American  crop  spun  in  American 
mills  has  risen  from  36%  to  over  54%. 

There  can  be  no  question  as  to  the  vital  necessity 
of  taking  steps  forthwith  to  increase  the  cultivation 
of  cotton  within  the  Empire  ;  and  as  the  produc- 
tion of  cotton  seed  is  an  inevitable  concomitant 
of  the  growing  of  cotton,  it  is  of  interest  to  draw 
attention  to  certain  products  obtainable  from 
cotton  seed — and  particularly  those  of  the  woolly 
variety — which  would  serve  : — 

1.  To  provide  a  grade  of  edible  oil  admittedly 
superior  to  that  obtained  by  the  method  now 
practised  in  Great  Britain  in  crushing  cotton  seed, 
and  admittedly  unrivalled  for  the  manufacture  of 
margarine  and  artificial  lard  : 

2.  To  provide  a  flour,  containing  over  five  times 
the  protein  and  fat  content  of  wheat  flour,  the 
employment  of  which  would  enable  us  to  reduce 
our  wheat  imports  ;    and 

3.  By  turning  to  account  the  short  cotton  fibres 
remaining  upon  the  shell  of  the  woolly  cotton 
seeds,  to  provide  a  supply  of  raw  material  for  the 
manufacture  of  explosives,  paper,  etc. 

Probably  upwaids  of  95  %  of  the  cotton  grown  in 
the  world"  is  of  the  "  Upland  "  or  "  woolly  " 
variety,  frequently  referred  to  as  "  rain-grown  " 
because  it  is  cultivated  under  ordinary  climatic 
conditions,  i.e.,  without  recourse  to  irrigation. 
This  seed  is  covered  with  an  under-growth  of 
"  fuzz  "  or  short  cotton  fibre  in  addition  to  the 
long  staple  cotton. 

Under  certain  conditions,  naturally  obtaining  or 
artificially  produced,  a  variety  of  cotton  is  grown, 
which,  upon  being  ginned,  leaves  the  seed 
"  bald  "  or  "  black.  Practically  all  the  cotton 
is  of  long  staple  and  removable  in  the  ginning 
process.      The    quantity    of    such   cotton    grown 
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la  \i'i>  small  compared  to  (ho  world's  crop 
i.i  soini'  21.(HiO,0(io  bates.  The  greater  portion 
t if  mob  Bead  conns  bam  Egypt.  A  very  small 
quantity  is  grown  in  the  United  Slates. 

American  and  Jirilish  systems  of  crusliinij  cotton  sail. 

(<i)  British  practice.  According  to  t lie  British 
practice,  the  cotton  seed — whether  it  be  of  t  In- 

lialil  or  <>f  the  woolly  variety — is  crushed  whole 
i 1 1 - 1  ns  it  is  received.  The.  oil  is  consequently 
impregnated  with  the  tarry  compounds  and  deep 
colouring  matter  contained  in  the  shell,  and  in 
spite  of  recent  advances  in  the  processes  of  refining 
and  deodorisation  it  is  difficult  to  remove  these 
Impurities ;  indeed  some  authorities  state  that 
they  can  never  wholly  be  got  rid  of. 

The  residue  after  expression  of  the  oil,  consists 
of  the  kernel-remains,  the  shell,  the  "  fuzz,"  and 
a  certain  amount  of  dirt  and  foreign  matter. 
forming  a  cake  containing  about  4i%  to  5%  of 
oil  and  used  only  as  a  food  for  adult  cattle.  The 
presence  of  the  "  fuzz  "  detracts,  moreover,  not 
only  from  the  appearance,  but  from  the  food 
value  of  the  cake. 

In  pre-war  times,  Egyptian  seed  fetched  from 
i'2  to  £3  more  per  ton  than  the  woolly  varieties, 
and  tho  cake  made  from  Egyptian  seed  sold  at 
Ji'-;.  to  30s.  more  per  ton  than  that  made  by  the 
British  method  from  woolly  seed. 

(6)  American     practice     The     system     adopted 

Iuactically  throughout  the  United  States  is  that 
Lnown  as  the  "  decorticating  system."  The 
cotton  seed  is  run  through  a  "  huller  "  the  function 
of  which  is  to  split  open  the  shell  of  the  seed  and 
tree  the  kernel.  The  mass  of  broken  shell 
C  hulls  ")  and  kernels  ("  meats  ")  issues  from  the 
"  hnller  "  and  falls  upon  a  shaking  sieve,  through 
the  meshes  of  which  the  meats  can  pass  easily. 
The  hulls  matt  together  by  reason  of  the  fuzz 
upon  them,  pass  over  the  shaking  sieve,  and  are 
carried  away  to  a  suitable  store. 

Since  the  fuzz  absorbs  oil  very  readily  from  the 
naked  kernels  in  the  hulling  machine  during 
decortication,  it  is  customary  in  American  practice 
first  to  remove  a  portion  of  the  short  cotton  fibre 
in  a  linting  machine.  If  too  much  of  the  fibre  be 
removed,  however,  pieces  of  the  hull  will  be  more 
liable  to  fall  through  the  shaking  sieve  together 
with  the  meats.  In  first-class  practice  (in  pre- 
war times)  an  efficiency  of  separation  of  the  meats 
from  the  hulls  of  08%  and  even  of  99%  has  been 
claimed  with  up-to-date  decorticating  machinery. 

The  residue  of  the  meats  after  expression  of  the 
oil  is  called  "  decorticated  cotton  seed  cake  "  and 
is  sold  as  such  or  is  ground  to  a  meal,  when  it  is 
known  as  "  cotton  seed  meal."  From  this  meal 
the  cotton  seed  flour  for  human  consumption  is 
pH  pared. 

During  the  early  years  of  the  development  of 
the  industry  in  the  United  States,  the  "  hulls  " 
were  looked  upon  as  a  waste  product  and  were 
frequently  used  as  a  fuel  but  more  often  burnt  to 
dispose  of  them.  Subsequently  it  was  found  that 
they  could  be  used  as  a  roughener  in  the  manu- 
facture of  feed  for  cattle — indeed,  large  quantities 
of  hulls  have  been  fed  direct  to  cattle. 

Of  recent  years,  means  have  been  devised  for 
the  mechanical  separation  of  the  hulls  into  their 
component  parts  of  cotton  fibre  and  shell-bran, 
the  foimer  being  employed  for  the  manufacture  of 
explosives,  paper,  artificial  silk,  cellulose  acetate, 
and  other  cellulose  derivatives,  and  the  latter  as  a 
basis  for  the  production  of  various  forms  of  mixed 
feeds  for  cattle. 

When  the  process  of  decortication  is  efficiently 
carried  out  and  a  practically  complete  segregation 
of  the  meats  (kernels)  achieved,  the  oil  expressed 
is  very  pure  and  easily  refined,  the  loss  on  refining 
being  fiom  0%  to  9%.  On  the  British  system, 
this  Toss  may  be  taken  as  from  11%  to  15%,  and, 


in  some  varieties  of  Indian  seed,  tho  loss  is  stated 
to  be  from  lll%  to  20%  and  even  higher. 

Twenty  years  ago  the  decorticated  cake  made 
in  the  United  States  contained  as  much  as  10%  of 
oil.  In  good  (pre-war)  American  practice  it  was 
between  6%  and  7%.  Since  the  war  broke  out, 
American  oil  millers  have  succeeded  in  further 
reducing  the  percentage  and  to-day  some  mills 
turn  out  cake  containing  little  more  than  5%. 

In  first-class  British  practice,  the  percentage  of 
oil  in  undecorticat  ed  cake  is  from  4-5%  to  5%. 
The  percentage  of  decorticated  cake  made  (calcu- 
lated upon  the  weight,  of  the  seed  as  received  by 
the  mill)  is  from  40%  to  45%,  depending  upon  tho 
degree  to  which  the  seed  is  linted  before  decortica- 
tion. The  weight  of  undecorticated  cake,  on  the 
British  system,  is  85%  or  more. 

From  these  figures  it  will  be  seen  that  as  the 
ratio  of  the  weight  of  undecorticated  cake  to 
decorticated  cake  is  greater  than  the  ratio  of  the 
percentage  of  oil  left  in  the  decorticated  cake  to 
that  left  in  the  undecorticated  cake,  the  percentage 
of  oil  expressible,  on  the  weight  of  seed,  by  de- 
corticating must  be  higher  than  that  obtainable 
by  crushing  the  seed  whole  (British  system) — 
subject  to  a  small  correction  for  oil  left  in  hulls. 
Tho  following  figures  will  serve  to  illustrate  this 
point : — The  average  production  of  cake  and  hulls 
in  the  United  States  expressed  as  a  percentage 
of  the  weight  of  the  seed  crushed,  was  43-7% 
cake  and  33%  hulls  for  the  years  1910-11,  1911-12, 
1912-13  (calculated  from  the  returns  of  tho  United 
States  Census  Bureau).  Taking  the  percentage  of 
oil  left  in  decorticated  cake  as  6%,  that  in  the 
hulls  as  0p7%  (average  for  seven  years),  that  in 
undecorticated  cake  as  4'75%,  and  taking  the 
total  oil  content  in  average  Upland  American  seed 
as  18%,  the  oil  expressed  from  100  tons  of  such 
seed  efficiently  decorticated  would  be  15T5  tons. 
If  these  hundred  tons  had  been  crushed  on  the 
British  system,  it  may  be  calculated  that  the 
amount  of  oil  expressed  would  have  been  13'9  tons, 
or  1'25%  less  than  with  efficient  decortication. 

The  presence  of  shell  in  the  undecorticated  cake 
imparts  astringent  and  other  properties  to  the  cake 
which  are  not  without  certain  advantages,  par- 
ticularly in  the  feeding  of  milch  cows  at  certain 
times  of  the  year,  but  this  circumstance  can,  at 
best,  only  be  urged  in  extenuation  of  the  British 
system,  not  in  praise  of  it.  On  the  improved 
American  system,  the  defibrated  hulls  are  recovered 
as  a  separate  product  and  can,  together  with  other 
suitable  ingredients,  be  compounded  with  the 
kernel-remains  of  cotton  or  other  seed  to  produce 
a  balanced  ration.  The  "  compounding  "  of  the 
kernel-remains  with  the  shell  and  other  substances 
entails  of  course  some  additional  expense,  but 
apart  from  the  better  price  such  "  balanced  feed  " 
should  command,  the  cost  of  grinding  and  mixing 
should  be  more  than  off -set  by  the  profit  on  the 
short  cotton  fibres  recovered  from  the  decorticated 
hulls  of  wooily  seed,  not  to  speak  of  the  increased 
value  as  a  roughener. 

Edible  oil  for  the  manufacture  of  margarine. 

Cotton  seed  oil  obtained  by  the  American 
method,  i.e.,  expressed  from  the  kernels  alone,  is 
unrivalled  for  the  production  of  the  highest 
qualities  of  margarine  and  the  oil  is  easily 
refined  with  a  smaller  loss  and  at  a  lower  cost  than 
that  expressed  by  crushing  the  seed  whole  as  on 
the  British  system. 

Cotton  seed  flour  as  food. 
The  credit  for  the  introduction  of  cotton  seed 
flour  as  an  article  of  food  for  human  consumption 
is  due  entirely  to  the  late  Colonel  J.  W.  Allison, 
one  of  the  pioneers  of  the  cotton  seed  oil  industry 
in  the  United  States.  He  first  directed  attention 
to  the  possibilities  of  decorticated  cotton  seed  meal 
as  a  food  for  human  beings  in  1876.     He  stated 
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recently  that  cotton  seed  flour  is  twenty-five 
times  as  nutritious  as  potatoes,  five  times  as 
nutritious  as  corn  ( maize )  meal,  and  four  times  as 
nutritious  as  oatmeal. 

Choice  cotton  seed  meal  must  contain  (according 
to  the  rules  adopted  by  the  Memphis  Merchants' 
Exchange)  not  less  than  49  %  of  combined  protein 
and  fat.  The  average  analysis  (before  the  war)  is 
given  as  45%  crude  protein  and  6%  fat.  Owing  to 
the  rough  and  ready  manner  in  which  the  cake  is 
handled  in  the  mill,'  impurities  and  foreign  matter 
are  liable  to  be  introduced,  and  the  meal  ground 
therefrom  must  therefore  undergo  certain  purifying 
processes  in  its  conversion  into  cotton  seed  flour  for 
human  food. 

The  serious  attention  of  the  United  States 
Government  is  being  given  to  the  utilisation  of 
cotton  seed  flour  as  a  means  of  mitigating,  in  some 
measure,  the  deficiency  in  the  supply  of  wheat 
flour  and  also  as  affording,  in  some  measure,  a 
substitute  for  meat. 

The  composition  of  cotton  seed  flour  will 
naturally  depend  upon  that  of  the  meal  from 
which  it  is  produced.  Some  samples  contain  as 
much  as  66-04%  of  crude  protein  and  fat  (of  which 
10%  is  said  to  be  fat).  G.  S.  Fraps  gives  the 
composition  as  51-19%  crude  protein,  11  40%  fat, 
22-22%  nitrogen-free  extract  (carbohydrates), 
305%crude  fibre,721  %  water,  and  60%  ash.  Itis 
stated  that  the  nitrogen-free  extract  of  cotton  seed 
meal  is  composed  most  largely  of  raffinose  and  that 
it  contains  no  starch. 

Messrs.  Cross  and  Bevan  give  the  following 
analysis  of  imported  cotton  seed  flour  : — Albumin- 
oids (N  x  625)  50-40%,  oil  and  fat  8-77%,  diges- 
tive carbohydrates  2279%,  crude  fibre  4-50%, 
moisture  832%,  ash  (mineral  matter)  5-16%. 
They  report  that  the  sample  may  be  described  as 
a  starch-free  seed-flour. 

It  may  be  said  that  cotton  seed  flour  contains  no 
starch,  about  54  %  crude  protein,  and  from  7  to  10% 
of  fat,  while  wheat  flour  contains  a  high  percentage 
of  starch,  from  10  to  12%  crude  protein,  and 
froru  1  i  to  2  %  fat.  The  coefficient  of  digestibility  of 
the  protein  in  cotton  seed  flour  is  given  as  about 
88  %  and  that  of  the  protein  in  wheat  as  about  94  %. 
On  the  other  hand,  the  digestibility  of  the  fat  in 
the  cotton  seed  flour  is  about  93%  as  compared 
with  90%  for  the  fat  contained  in  wheat  flour. 

The  protein  and  fat  content  of  cotton  seed 
flour  is  about  5  tunes  that  of  wheat  flour.  It 
cannot  therefore  be  substituted  entirely  for  wheat 
flour  in  making  bread  (except  perhaps  under 
medical  advice  in  cases  where  a  starch-free  diet 
is  necessary),  but  it  is  eminently  adapted  for  use 
as  a  diluent  for  wheat  flour  up  to  one-fourth  or 
one-third  of  the  wheat  flour.  Trial  bakings  made 
in  London  with  various  mixtures  of  cotton  seed 
flour,  potato  flour,  and  wheat  flour  indicated  that 
the  best  all-round  proportions  were  about  25% 
of  cotton  seed  flour,  about  69  %  of  wheat  flour, 
and  about  6%  of  potato  flour  (percentages  calcu- 
lated on  solids  only).  Taking  the  moisture  in 
these loavesat  25  %,  the  crude  protein  content  would 
be  about  10  9%  by  weight,  which  is  about  twice 
that  in  an  all -wheat  loaf,  and,  indeed,  approximates 
to  that  of  high  quality  lean  meat. 

A  great  number  of  experiments  on  feeding 
cotton  seed  meal  to  animals  have  been  made  and 
it  is  well  known  that  cattle  thrive  upon  a  properly 
balanced  cotton  seed  meal  ration.  Experiments 
on  the  dietetic  value  of  cotton  seed  flour  for  human 
beings  have  not  been  carried  out  for  long  enough 
periods  of  time  to  enable  final  conclusions  to  In- 
drawn, but  so  far  as  such  experiments  have  gone, 
there  would  seem  to  be  no  objection  whatever  to 
cotton  seed  flour  as  a  food  for  human  beings, 
provided  it  be  intelligently  administered. 

According  to  an  American  authority  (Dr.  de 
Loach)  it  would  be  safe  to  supply   20%  of   the 


protein  we  daily  consume  (or  should  consjme) 
from  cotton  seed  flour.  A  mixture  of  5%  cotton 
seed  flour,  10%  potato  flour,  and  85%  wheat  flour 
(percentages  calculated  on  the  weight  of  solids 
only)  would  yield  about  9%  protein  on  the  total 
weight  of  the  bread,  including  water. 

To  produce  350,000  tons  of  cotton  seed  flour 
(which  is  5%  of  our  annual  consumption  of 
7,000,000  tons  of  wheat  flour)  would  require  the 
decortication  of  about  1,200,000  tons  of  cotton 
seed.  Bearing  in  mind  that  the  kernel  occupies 
about  50%  of  the  volume  of  the  whole  seed,  our 
British  cotton  seed  oil  mills,  which  now  crush 
upwards  of  500,000  tons  of  cotton  seed  per  annum, 
would,  by  suitably  modifying  their  press  boxes, 
be  able  to  deal  with  1.200.000  tons  per  annum  (if 
the  decorticating  system  were  employed)  without 
interfering  with  the  treatment  of  the  other  oil- 
bearing  seeds  now  crushed. 

With  the  production  of  350,000  tons  of  cotton 
seed  flour  from  Upland  seed  by  the  decorticating 
system,  there  would  be  produced  about  170,000 
tons  of  refined  cotton  seed  oil  suitable  for  the  best 
grades  of  margarine,  about  2,500,000  bales  of 
cotton  for  spinning,  about  60,000  bales  of  high 
grade  linters,  and  about  250,000  bales  of  hull 
fibre  and  seed  lint.  The  Anglo-Egyptian  Sudan 
would  be  suitable  for  the  growth  of  the  necessary 
cotton  seed  for  these  products,  but  it  must  be  borne 
in  mind  that  the  cost  of  putting  the  2,500,000  acres 
that  would  be  necessary  under  cotton  alone  would 
involve  large  sums  of  money,  and  that  the  labour 
required  could  only  be  supplied  by  a  population 
many  times  greater  than  that  of  the  Anglo- 
Egyptian  Sudan  to-day. 

The  admixture  of  5  %  cotton  seed  flour  and  10  % 
potato  flour  with  the  wheat  flour  employed  in 
making  our  bread  would  reduce  our  wheat  imports 
by  about  1,050,000  tons,  or  by  nearly  20%. 

Utilisation    of  the   short   cotton   seed  fibres   on   tlie 
icoolly  varieties  of  cotton  seed. 

Until  recently,  these  short  fibres  were  entirely 
neglected,  but  they  are  now  successfully  separated 
from  the  hulls  by  a  mechanical  process.  The 
short  fibres  (or  hull  fibres)  have  already  been 
employed  in  very  large  quantities  by  the  Du  Pont 
de  Nemours  Powder  Company  in  America,  for  the 
manufacture  of  explosives,  and  before  the  out- 
break of  war,  increasing  quantities  were  being 
annually  employed  by  papermakers  in  Great 
Britain  and  in  France  in  substitution  for  rags  and 
textile  wastes  for  the  manufacture  of  the  higher 
grade  qualities  of  paper. 

Quite  recently  another  machine  has  been  intro- 
duced which,  it  is  claimed,  will  detach  the  shorter 
fibres  from  woolly  seed  that  has  already  been 
lightly  linted  and  deliver  the  fibre  in  so  clean  a 
state  that  the  yield  of  cellulose  obtained  therefrom 
approximates  to  that  of  raw  long  cotton. 

It  may  be  asked  why  the  American  system  has 
not  been  adopted  in  Great  Britain.  One  answer 
to  this  question  is  given  in  the  recently  published 
Bulletin  of  the  Imperial  Institute  (No.  3  of  Vol. 
XV.,  July — Sept.,  1917)  in  the  following  words  : — 
"  The  reason  of  the  backward  condition  of  the  oil 
and  seed  crushing  industry  (in  Great  Britain), 
taken  as  a  whole,  is  mainly  that  it  began  in  the 
days  when  oil-cake  for  feeding  cattle  was  the  chief 
desideratum  and  the  oil  a  relatively  unimportant 
j  material,  and  this  has  largely  determined  the  kind 
of  seeds  crushed." 

It  is  certainly  the  fact  that,  speaking  generally, 
British  crushers  have  devoted  their  attention  in 
the  past  chiefly  to  oil  seeds  giving  a  comparatively 
low  yield  of  oil  and  a  high  yield  of  cake.  One 
obstacle  to  the  adoption  of  the  American  system 
by  British  seed  crushers  is  to  be  sought  in  the 
difficulties  attending  any  attempt  to  introduce 
products  differing  in  appearance  or  character  from 


Vol.  XXXVII.,  No.  8.) 


BBGTMDO— SOMH  COTTON  "SEED  PKoDUtTS. 


121  T 


those  for  which  the  demand  has  t>een  long  estab- 
lish^!. On  the  other  hand  it  appears  thai  the 
technical  questions  Involved  in  modifying  the  oil 
mill  equipment  do  not  present  an)  serious  diili- 
culties,   nor   would    the   oapital   outlay   on    such 

inodilications    conslitule    a     mat  t  it    of    governing 

importance. 

In  recent  years,  and  in  particular  since  the  out- 
break of  war.  the  whole  situation  has  heen  greatly 
changed.  The  demand  for  oils  for  the  manu- 
facture of  margarine  and  other  edible  fate  which 
sprain;  up  some  ten  years  or  so  a  go  on  the  font  inent, 

iras  not  at  tii-si  reflected  In  this  country.  The 
German  seed  crashing  industry,  being  of  compara- 
tively recent  origin,  eoinmeti' ed  with  the  advan- 
tage of  up-to-date  equipment.  Special  attention 
was  paid  to  copra,  palm  kernels,  ground  nuts,  and 

other  seeds  having  a  high  oil  content,  and  in  the 
result,    German    seed    crushers   "have   not    only 

monopolised  to  a  UUge  extent  the  crushing  of  rich 
oil    seeds    but     have    also    made    inroads    into    the 

crushing  of  cotton  seed  which,  so  far  as  Europe  is 

concerned,    had    heen    until   the   last    few    years 

(before  the  war)  practically  a   British  monopoly." 

The  extent  of  these  inroads  mav  he  gathered 
from  the  fact  that,  in  111(15,  94-4 %  of  the  exported 
Bgyptian  crop  came  to  British  mills  and  in  1918 
the  proportion  had  sunk  to  .">1  ii"„.  the  remainder 
going  practically  entirely  to  Germany. 

At  first  sight,  it  would  seem  that  the  era  of 
working  cotton  seed  is  drawing  to  a  close.  This  is, 
however,  not  necessarily  the  case.  Let  it  be 
conceded  that,  in  the  future,  oil  will  he  the  primary 
anil  cake  the  secondary  consideration,  and  that 
the  richer  oil-bearing  seeds  will  come  more  and 
more  into  demand,  the  fact  remains  that  we  must 
have   cotton. 

The  greater  the  preferential  demand  for  the  richer 
oil  seeds,  tin'  more  will  cotton  seed  tend  to  become 
a  drug  '"  the  market — at  least  in  the  export 
market.  Nevertheless,  the  intrinsic  value  of  the 
high  grade  oil  and  of  the  protein  and  fat  content 
of  the  decorticated  cake,  will  remain  unaltered, 
and  the  rise  into  favour  of  the  richer  oil  seeds 
should  therefore  operate  to  stimulate  activity  in 
the  crushing  of  cotton  seed  in  the  countries  of 
origin.  The  pure  oil  will  always  hold  its  market 
and  the  cotton  seed  cake  or  meal,  or  the  cotton 
seed  Hour  obtainable  from  the  pure  kernels,  should 
always  command  a  market  at  a  price  based  upon 
its  high  protein  and  fat  content.  In  view  of  the 
fact  that  the  recovery  of  the  short  cotton  fibre, 
before  and  after  decortication  of  the  seed,  is  now 
a  commercially  established  industry,  there  is  no 
longer  any  reason  why  the  crusher  should  hesitate 
to  leave  enough  "fuzz"  on  the  woolly  seeds  to 
ensure  high  efficiency  in  decortication  and  thus 
to  produce  the  highest  grade  of  oil  and  cake. 

One  mill  in  this  country,  at  least,  has  under 
serious  consideration  the  erection  of  a  de- 
corticating plant  with  a  view  to  the  adoption  of 
this  system  on  a  large  scale  upon  the  conclusion 
of  the  war,  when  supplies  of  woolly  seed  may  be 
expected  to  become  available  in  even  larger 
quantities  than  hitherto. 

For  reasons  arising  partly  out  of  the  increase 
in  the  home  consumption  of  cotton  in  the  United 
States,  it  is  probable  that  after  the  conclusion  of 
t  he  war,  Great  Britain  will  have  to  provide  a  means 
of  crushing  very  much  larger  quantities  of  the 
woolly  varieties  of  cotton  seed  than  have  hitherto 
been  dealt  with.  Thus,  the  question  of  the 
relative  merits  of  the  British  and  the  American 
methods  is  likely  to  become  an  increasingly 
important  one. 

The  decorticating  system,  plus  the  plant  for 
deflbrating  the  seed  (before  decortication)  and 
the  hulls  (after  decortication)  involves  a  larger 
capital  outlay  per  ton  of  seed  treated  than  the 
British  system.  On  the  other  hand,  the  profit 
iealisable   from   the  treatment  of  woolly  cotton 


seeds  bj  efficient  decortication  in  combination 
With  judicious  linting  and  delilnation  of  the  seed, 

and  deflbration  of  the  decorticated  hulls,  is 
appreciably  higher  than   that    realisable   tor  the 

products  arising  from  .rushing  the  seed  whole, 
after  deduction  of  the  milling  costs  involved  in 
each  system. 

In  dealing  with  woollv  seed,  there  can  be  little 
question  as  to  the  method  of  milling  which  should 
he   adopted. 

It  is  clear  that,  did  a  decort  ical  ing  system  exist, 
whereby  the  meats  of  bald  seed  could  In-  segre- 
gated efficiently  from  the  hull  (or  shell  of  the  seed) 
such  seed  could  he  turned  to  more  profitable 
account  in  that    way   than   by   crushing  it  whole. 

Logically,  the  grading  and  selection  of  the  seed 
for  planting,  the  growing  and  picking  of  I  he  cotton, 
the  ginning  of  the  seed-cotton,  the  haling  and 
pressing  of  the  fibre,  the  linting  and  deflbrating' 
of  the  seed,  the  decortication  of  the  seed,  the 
production  of  oil  and  cake,  the  deflbration  of  the 
decorticated  hulls,  and  the  utilisation  of  the  shell- 
bran  should,  as  far  as  practicable,  be  carried  out 
under  the  control  of  one  organisation  in  the 
country  in  which  cotton  is  grown.  Only  those 
practically  concerned  with  cotton  cultivation 
realise  what  an  immense  difference  it  would  make 
if  proper  attention  were  paid  to  the  selection  of  seed 
and  if  the  production  of  seed  and  the  milling  thereof 
were  in  the  same  hands.  Incalculable  advantage 
would  also  be  gained  by  the  country  itself ,*as  only 
such  proportion  of  the  products  would  be  exported 
as  were  not  consumed  in  the  country,  the  manurial 
value  of  the  cake  fed  to  cattle  alone  being  an 
important  item  from  the  agricultural  standpoint. 
Having  regard  to  the  enormous  areas  throughout 
the  Empire  where  climatic  conditions  favour  the 
cultivation  of  cotton,  there  should  be  room  for 
many  such  organisations,  and  opportunities 
would  be  afforded  for  the  remunerative  employ- 
ment of  practically  unlimited  capital. 

Discussion. 
Dr.  Behnard  Dyeh  doubted  whether  the  author 
was  right  in  attributing  the  dark  colour  of  the  oil 
obtained  from  the  English  crushing  method  to 
the  presence  of  the  husk  of  the  seed.  In  a  cotton 
seed  there  were  a  number  of  crimson  spots  which 
indicated  colouring  matter.  In  the  laboratory 
dark  red  oil  was  obtained  from  decorticated  seed. 
He  did  not  know  that  it  would  altogether  be  to  the 
advantage  of  the  farmer  if  Egyptian  seed  were 
decorticated  before  it  was  crushed.  The  very- 
presence  of  the  husks  gave  a  special  value  to  the 
cake  ;  it  gave  an  astringent  property  which  war- 
very  valuable  to  cattle  feeding  on  grass  at  the 
full  height  of  growth,  and  the  farmer  valued  it  very 
much  for  that  reason.  When  the  woolly  Bombay- 
seed  was  here  crushed  whole,  it  was  anticipated 
that  it  would  be  injuriously  indigestible,  but 
experience  had  shown  that  cattle  did  as  well  on 
it  as  on  Egyptian  seed  cake,  allowing  for  the 
slightly  less  value.  It  was  more  than  40  years 
ago  that  he  first  became  familiar  with  decorticated 
cake  when  he  was  working  under  the  late  Dr. 
Voelcker.  This  cake  contained  sometimes  as 
much  as  50  %  of  albuminoids  ;  if  the  seed  was 
squeezed  sufficiently  the  oil  might  be  10  "< ,  but  was 
usually  from  12  to  15  %.  That  most  valuable 
cake,  however,  had  for  a  number  of  years  ceased 
to  appear  in  England,  but  instead  there  were 
enormous  quantities  of  American  so-called  decorti- 
cated cotton  seed  meal.  It  was  an  extraordinary 
thing  that  really  decorticated  cake  did  not  come 
here  if  the  old  process  was  still  worked.  The 
meal  now  sent  usually  contained  something  like 
from  33  to  37  %  of  albuminoids,  and  though  it  was 
excellent  food  he  thought  it  should  be  called 
"  partially  decorticated  "  cotton  seed  meal.  He 
had  been  assured  that  the  large  proportion  of  hulls 
in  this  meal  was  not  due  to  the  re-admixture  of 
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hulls  with  the  decorticated  cake  but  was  due 
entirely  to  the  fact  that  owing  to  the  better  process 
of  de-linting  they  were  no  longer  able  to  decorticate 
the  setd  properly.  He  had  supposed  that  the 
fraction  which  was  called  the  "  bran  "  was  mixed 
with  the  seed,  but  he  had  been  assured  that  that 
was  not  the  case.  Could  the  author  tell  them 
what  really  was  the  case  ?  Was  the  process 
carried  out  as  he  had  described  or  was  it  only 
occasionally  carried  out  for  special  purposes  in  its 
original  form  ? 

Mr.  Erwin  W.  Thompson,  after  outlining  the 
methods  of  decortication  and  of  the  extraction 
of  the  oil  from  cotton  seed  in  use  in  the  United 
States,  said  that  progress  in  the  art  of  milling, 
looking  towards  a  greater  yield  of  oil,  as  well  as 
changes  in  the  relative  market  values  of  the  pro- 
ducts, had  brought  about  many  changes  in  the 
character  of  the  products.  At  first  efforts  were 
made  to  produce  pure  cake  entirely  freed  from 
the  hulls.  In  sifting  the  cut  seeds  with  this  end 
in  view,  much  of  the  kernel  was  inevitably  carried 
away  with  the  hulls.  As  manufacturing  profits 
began  to  diminish,  it  became  necessary  to  con- 
serve these  wasted  kernels,  but  in  sifting  for  this 
latter  result  much  of  the  hulls  would  inevitably 
be  run  in  with  the  kernels.  Thus  the  resulting 
cake  would  contain  less  nitrogen  than  formerly. 
Just  before  the  war,  average  merchantable  Ameri- 
can cake  would  contain  about  40%  crude  protein 
and  7%  fat,  compared  with  50%  and  12%  in  the 
"  pure  "  cake  as  at  first  made.  Since  tihe  beginning 
of  the  war,  cake  had  degenerated  still  further,  say 
to  30  %  and  5  %,  thus  approaching  the  composition 
of  the  Egyptian  cake  made  in  England.  This 
condition  had  been  indirectly  brought  about  by 
the  war  demand  for  cellulose  and  raw  materials 
from  which  to  make  it.  A  certain  amount  of 
fuzz  or  short  lint  left  on  the  hull  was  a  sine  qua 
rum  for  good  decorticating  by  the  American 
system.  Now,  in  the  effort  to  produce  the  greatest 
amount  of  fibre  to  meet  the  war  demand,  the  seeds 
were  being  more  closely  defibrated  before  cutting, 
and  hence  the  smooth  hulls  passed  through  the 
sieve  along  with  the  kernels.  Meanwhile  the 
quality  of  the  oil  pressed  from  these  hully  kernels 
was  also  depreciated,  but  the  demand  for  fats  of 
all  kinds  kept  the  price  high  and  the  buyer  un- 
critical. After  the  war  there  would  probably  be 
a  reaction  in  the  United  States  toward  cleaner 
decortication  ;  but  if  the  demand  for  fibre  con- 
tinued, as  it  probably  would,  the  mills  would  have 
to  meet  the  situation  in  one  of  two  ways,  viz.  : — 
(1)  By  the  invention  of  some  new  way  of 
decortication  for  the  separation  of  denuded  shells 
from  kernels,  or  (2)  the  division  of  the  production 
of  fibre  into  two  operations,  first  the  removal  of 
only  a  portion  from  the  seed  before  cutting  (leaving 
enough  fibre  to  ensure  perfect  decortication 
according  to  the  old  method)  and  then  removing 
the  rest  from  the  hulls  after  they  had  been 
separated  from  the  kernels.  If  the  demand  for 
cottonseed  flour  should  rapidly  develop  for 
ameliorating  the  wheat  shortage,  the  return  to 
better  decortication  would  probably  begin  very 
soon  in  the  United  States,  because  good  flour 
could  not  well  be  made  from  seed  worked  whole. 
Cottonseed  flour  could  be  made  from  the  woolly 
seed  wliich  constituted  about  half  of  the  British 
crush  of  cottonseed,  by  installing  standard 
American  machinery  and  methods  of  decorti- 
cation, and  by  altering  the  boxes  in  their  hydraulic 
presses,  but  for  the  bald  Egyptian  seed  some 
new  method  would  have  to  be  invented  to  separate 
the  kernel  from  the  shell  or  hull.  No  such  method 
had  heretofore  been  installed  because  the  demand 
for  decorticated  cakes  in  England  had  not  been 
important.  In  fact  some  British  millers  went 
so  far  as  to  say  that  the  British  cattle  feeders 
actually  preferred  undecorticated  cake.  That, 
however,   was  an  artificial  and  unscientific  con- 


dition and  did  not  exist  to  any  extent  outside  of 
the  British  Isles.  The  demand  for  undecorticated 
cake  had  grown  up,  not  because  of  its  excellence, 
but  because  of  the  large  home  supply.  New 
conditions  which  were  now  developing  in  England 
in  the  supply  of  oil  cakes  would  eventually  develop 
a  new  demand.  Pressing  palm  kernels  was  one 
of  the  industries  which  England  had  taken  away 
from  Germany,  which  formerly  had  a  practical 
monopoly  of  it.  Copra,  soya  beans,  and  peanuts 
were  also  being  pressed  in  England  in  greater 
quantities  than  heretofore.  Cakes  made  from  all 
these  new  materials  must  be  sold  and  fed  just  as 
they  had  always  been  to  such  great  advantage  in 
Germany.  Undecorticated  cakes  made  in  Germany 
were  not  fed  there  but  exported  to  England.  Soya 
and  peanut  cake  had  about  the  same  composition 
as  decorticated  cottonseed  cake,  so  that  a  demand 
once  established  for  any  one  of  these  cakes  would 
be  easily  satisfied  with  either  of  the  others.  But 
whether  Egyptian  seed  were  ever  decorticated  in 
England  or  not,  it  was  quite  probable  that  woolly 
seed  would  be,  particularly  if  there  were  to  be  an 
augmented  supply  of  these  products  from  Uganda, 
Nigeria,  and  the  Sudan. 

Mr.  E.  T.  Brewis  asked  what  was  the  percentage 
of  oil  in  the  kernels,  as  distinct  from  the  total  oil 
contained  in  the  seed,  and  also  what  was  the 
minimum  amount  of  oil  that  could  commercially 
be  left  in  the  cake. 

Capt.  C.  J.  Goodwin  asked  for  more  information 
as  to  the  manufacture  of  artificial  silk.  How  did 
the  raw  material  compare  as  regards  cost  and 
yields  with  the  materials  usually  employed,  and 
what  process  had  been  found  most  suitable  for  its 
manufacture  from  the  cotton  seed  fibres  ?  With 
regard  to  the  amount  of  oil  left  in  the  cake  referred 
to  by  Mr.  Brewis,  this  was  from  5  to  7  %  in  the 
American  system  and  from  4 J  to  5%  in  the  case 
of  the  British  system.  Was  it  intentional  that 
there  was  more  oil  left  in  the  American  cake  or 
was  it  due  to  bad  crushing  ? 

Dr.  R.  Seligman  asked  if  the  figures  given  for 
the  loss  in  refining  were  strictly  comparable,  i.e., 
whether  they  were  records  for  the  same  year 
and  for  the  same  season  of  the  year  ;  also  to  what 
extent  the  refining  was  taken  in  each  case,  whether 
to  the  "  soap  oil  standard  "  or  to  the  "  finely 
deodorised  edible  oil  standard." 

Mr.  P.  J.  Neatj:  asked  as  to  the  possibility  of 
installing  decorticating  plant  where  the  seed  was 
grown,  dealing  with  it  on  the  spot  and  then  im- 
porting the  kernels  instead  of  the  seed.  He  also 
endorsed  the  possibility  of  winnowing  the  seed 
instead  of  sifting  it. 

Mr.  E.  C.  DiL  Segundo,  replying  to  the  discussion, 
said  that  the  reason  that  the  decorticated  cake  was 
now  different  from  formerly  was  not  because  the 
decorticating  system,  qua  system,  had  been 
interfered  with,  but  because  so  much  of  the  short 
fibre  was  now  being  taken  off  the  seed,  especially 
since  the  war  started.  The  shell  was  thus  so 
denuded  of  fibre  that  the  pieces  could  not  lap 
together  and  a  portion  of  the  shell  fell  through 
with  the  seed  and  became  crushed  with  the  cake. 
He  granted  that  the  shell  gave  an  astringent 
quality  to  the  cake  but  that  fact  could  only  be 
urged  in  extenuation  of  the  British  system  and  not 
in  praise  of  it.  The  seeds  could  very  well  be 
decorticated  and  then  some  of  the  shells  mixed 
with  the  cake  in  any  proportion  desired.  As  to 
the  kind  of  oil  and  the  standard  of  refining,  the 
figures  were  fairly  comparable  so  far  as  he  was 
aware.  Twenty  years  ago  decorticated  cake  con- 
tained from  10  to  11%  of  oil.  The  American  oil 
miller  prided  himself  in  those  days  on  the  efficiency 
of  decortication  and  often  got  as  much  as  98% 
of  kernels.  His  statement  that  cottonseed  flour 
had  five  times  the  value  of  wheat  was  based  on 
the  fact  that  it  contained  f ram  60  to  66  %  of  crude 
protein  against  12%  in  wheat.     He  agreed  that 
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tin tv  was  no  starch  in  cotton  seed  and  that  there 
was  in  wheat,  bnt  in  the  comparison  In  the  paper 
i  h.ii  had  been  taken  ini<>  account  as  I  he  calculation 
was  made  In  calories.  The  object  of  the  paper 
mi  to  indicate  thai  if  the  000,000  tone  of  cotton 
and  thai  was  crushed  In  t lii-i  country  to-day  were 
deoorl  ioated,  there  would  at  least  be  some  additional 

Boor.      The  percentage  of  oil  in  cotton  seed  varied 

from  orop  to  crop,  and  it  was  only  possible  to 
work  «'n  rough  averages.  Be  had  known  it  vary 
i'imiii  is  or  19%  to  from  B0  to  86%.  [n  the  naked 
kernels  ii  had  been  as  high  as  38%.     The  minimum 

that  could  be  left  in  the  cake  was  about  •">",, ;    he 

did   not    think   it    could   be  got    lower.      That   made 

a  \ei>  hard  cake,  lie  had  been  bold  that  on  the 
British  system,  using  Bombay  cake,  it  had  been 
brought  down  to  3]  ",,.     With  regard  to  artificial 

silk,  within  the  last  two  years  there  had  1 n  great 

conflict  ol  opinion  among  experts  as  to  whether 
better  results  were  obtained  with  wood  cellulose 
or  cotton  cellulose,  but  it  had  recently  been 
definitely  decided  that  cotton  cellulose  gave  the 

lies!  results  as  regards  lasting  qualities  and  water- 
proofing, lie  did  not  think  it  would  be  practicable 
to  Import  the  kernels  instead  of  the  seed  as  the 
kernels  would  soon  decompose  on  the  voyage. 


Newcastle  Section. 


Meeting  held  at  BoJbec  Hall  <>»  Wednesday,  March 
20th,   It)  18. 


Ml:.     It.    I'lll.K    IN    TIIK    CHAIR. 


TIIK     DELETERIOUS    EFFECT     OF    USING 
SALINE     oil,    OOKE     IN    THE     MANUFAC- 
TURE  OF   CARBON    ELECT  HOOKS. 

BY   H.   SCRAGG. 

The  object  of  this  note  is  to  show  the  adverse 
influence  of  the  presence  of  salt  in  the  manufacture 
ol  amorphous  carbon  electrodes  where  high 
den  it  J  and  purity  are  the  essential  features  aimed 
at.  The  saline  oil  coke  is  chiefly  derived  from 
Russia,  presumably  from  around  the  Black  Sea, 
and  contains  from"  0  to  7%  of  sodium  chloride. 
Scottish  oil  coke,  however,  is  free  from  such 
impurity  and  gives  rise  to  no  trouble.  The 
following  is  an  analysis  of  saline  oil  coke: — 
Moisture,  2-89%;  volatile  matter,  465%;  in- 
soluble ash,  0-80%;  sodium  chloride,  6-40%; 
and  carbon  (by  diff. ),  85-26%.  It  is  obvious  from 
the  analysis  that  the  sodium  chloride  can  very 
readily  be  washed  out  by  suitable  means  with 
hot  water,  •  nd  it  is  possible  that,  during  calcination, 
a  loss  of  sodium  cldoride  would  occur.  That,  how- 
ever, is  based  on  the  supposition  that  the  tempera 
ture  attained  in  a  furnace  would  be  as  high  as 
usual,  but  it  has  been  found  that  the  presence  of 
sodium  chloride  seems  to  prevent  such  a  high 
temperature  being  attained  as  with  saline-free 
oil  coke,  when  the  temperature  would  be  as  high 
as  from  1400  to  1500°  C,  the  lowest  being  from 
llllii  to  12110  ('.  The  highest  temperature  re- 
corded when  calcining  saline  oil  coke  was  I  ino  '  ('., 
whilst,  in  parts,  it  was  as  low  as  880J  C.  That 
circumstance  has  an  important  bearing  on  the 
question,  as  the  volatile  sodium  chloride  would 
not  be  expelled  but  would  merely  pass  from  one 
portion  of  the  furnn.ee  to  another,  finally  con- 
densing on  the  cooler  coke  at  the  top  or  dropping 
back  into  the  furnace  when  the  lower  portion  is 
withdrawn.  Instead  of  a  loss  of  sodium  chloride, 
a  process  of  concentration  would  go  on  until  the 
furnace  was  finally  drawn.  Moreover,  the  density 
of  the  oil  coke  is'  not  all  that  could  be  desired. 
In  practice,  it  has  been  found  that  the  sodium 
chloride  increased  from  6%  in  the  original  to  8% 


in  the  calcined  coke  and,  at  the  same  time,  the 
insoluble  ash  rose  from  080%  to  1.2%.  The  latter 
was  very  probably  duo  to  the  action  of  fused 
chloride  upon  the  furnace  lining.  It  would, 
indeed,  be  very  bad  policy  to  attempt  to  make 
electrodes  from  t  he  calcined  material  and,  apart 
from  washing  oul  the  soluble  chloride,  the  only 
alternative  would  be  bo  dilute  the  coke  with  other 
oil  cokes  free  from  salt,  thereby  obtaining  a 
mixture  containing,  say,  2%  Nat'l.  There,  again, 
on  mixing  the  ground  coke  containing  from  1  to 
2%  NaCl  with  suitable  binding  materia]  and 
pressing  the  whole  into  block  form  and  baking, 
a  further  set-back  Is  experienced.  The  density 
of  a  finished  electrode  should  be  at  least  2'0U, 
that  is  if  it  is  to  he  at  all  durable;  It  would  seem 
that,  in  the  case  of  electrodes  containing  salt,  the 
density  falls  with  increasing  percentage  of  that 
impurity.  Thus,  with  oil  coke  containing  l'ol",, 
of  NaCl,  the  density  was  1  05  ;  with  i-63%,  I  "92  ; 
and  with  1-78%,  180  ;  whilst  another  block, 
baked  at  the  same  time  but  free  from  salt,  had  a 
density  of  200.  The  presence  of  sodium  chloride 
only  would  tend  to  make  the  density  more  than 
normal,  supposing,  of  course,  that  the  remainder 
of  the  block  attained  a  density  of  2  00,  so  that  it 
is  quite  evident  that  the  low  density  must  be 
accounted  for  in  other  ways,  e.g.,  low  tempera- 
ture of  calcining  with  saline  oU  coke,  improper 
baking  temperature,  or  the  sodium  chloride  in 
the  block  preventing  the  escape  of  volatile  matter. 
In  one  case  an  electrode  free  from  chlorides, 
when  baked  alongside  of  some  containing  salt, 
attained  a  density  of  2  00.  Many  of  the  electrodes 
when  finished  are  found  to  be  blistered  and  to 
have  whitish  marks  on  the  face;  these  blisters 
point  to  the  volatile  matter  being  unable  to  escape. 
Discussion. 

The  Chairman  said  he  did  not  know  whether 
the  presence  of  salt  in  an  electrode  would  have  a 
bad  effect  in  a  steel  furnace.  It  was  difficult  to 
say  to  what  the  bad  effect  was  really  due. 

Dr.  J.  T.  Dunn  thought  that  it  would  have  been 
possible  to  wash  out  the  salt. 

The  Chairman  explained  that  all  the  best  oil 
coke  at  present  was  being  used  in  aluminium 
manufacture.  The  oil  coke  used  in  the  manu- 
facture of  electrodes  was  mixed  with  other  in- 
gredients, such  as  gas  carbon  and  anthracite,  the 
result  of  which  was  to  give  a  better  product  than 
was  procurable  from  any  one  sort  of  carbon. 

Mr.  F.  Campbell  remarked  that,  with  reference 
to  steel  furnaces,  he  thought  the  only  trouble  would 
be  that  salt  would  damage  the  bricks  and  make 
them  "  run."  It  would  not  interfere  with  the 
steel  ;  in  any  case  it  would  be  volatilised  before 
it  got  into  the  steel.  One  of  the  troubles  in  making 
aluminium  was  that,  if  the  furnace  got  too  hot, 
there  was  much  more  sodium  formed. 

Mr.  W.  Jones  said  that  some  Scottish  coke  he 
had  examined  recently  contained  from  3  to  4%  of 
sodium  sulphate.  Very  often  it  contained  as  much 
as  5%. 

The  Chairman  said  that  the  best  cokes  made  in 
Scotland  were  free  from  salt,  but  some  of  the  other 
Scottish  cokes  contained  it. 


Communication. 


ON  THE  QUALITY  OB'  GLYCERIN  FROM 

WHALE  OIL. 
Part  I. — An   examination   op  the  impurities 

IN    GLYCERIN    FROM    WHALE    OIL   WITH    REFER- 
ENCE  To   THE   SUITABILITY   OF  SUCH  GLYCERIN 
FOR   THE   PRODUCTION    OF  DYNAMITE. 
BY   A.    II.    SALWAY,    D.SC,    PH.D. 

It  is  well    known    that,    in    recent   times,    the 
supply  of  oils  and  fats  has  been  so  regulated  that 
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the  best  vegetable  oils  are  reserved  for  the  manu- 
facture of  butter  substitutes,  whilst  non-edible 
oils,  including  fish  oils,  are  utilised  for  the  manu- 
facture of  glycerin  and  in  other  industries.  In 
consequence  of  this  system  of  control,  whale  oil 
is  now  being  used  to  a  much  larger  extent  than 
heretofore  in  the  production  of  glycerin  for 
explosives.  From  tune  to  time,  however,  doubts 
have  been  expressed  regarding  the  suitability  of 
whale  oil  for  this  purpose,  chiefly  on  account  of  the 
possibility  of  impurities  from  the  oil  passing  into 
the  glycerin  and  rendering  the  subsequent  nitra-  ! 
tion  process  dangerous.  It  seemed,  therefore, 
desirable,  as  suggested  by  the  Ministry  of  Muni- 
tions, that  an  investigation  of  the  subject  should 
be  made  with  the  object  of  determining  the 
amount  and  the  nature  of  the  impurities  in 
glycerin  from  whale  oil,  and  also  for  the  purpose  of 
deciding  whether  such  glycerin  can  be  safely  ] 
employed  for  the  manufacture  of  dynamite.  In  i 
accordance  with  this  suggestion,  the  investigation 
recorded  in  this  paper  was  undertaken. 

1.   The  examination   of  ivhale  oil  glycerin  for  the 
presence  of  trimethyleneglycol. 

Since  whale  oil  of  poor  quality  is  liable  to 
undergo  fermentative  changes  with  the  possible 
production  of  trimethyleneglycol,  it  was  decided  j 
to  examine  a  number  of  crude  glycerins  from  ' 
whale  oil  for  the  presence  of  this  compound. 
Accordingly  a  number  of  whale  oils  of  different 
quality  (No.  0  to  No.  4  quality)  were  procured. 
These  oils  were  severally  hydrolysed  in  100-lb. 
batches,  some  by  the  autoclave  method,  others 
by  the  Twitchell  process,  and  others  by  alkaline 
saponification.  The  aqueous  glycerins  so  obtained 
were  purified  by  the  methods  usually  adopted  in 
the  respective  processes  of  hydrolysis,  and  then 
concentrated  to  a  strength  of  about  80  %  glycerin. 
For  the  estimation  of  trimethyleneglycol  in  the 
crude  glycerins,  the  latter  were  distilled  under 
diminished  pressure,  and  the  specific  gravity 
and  apparent  glycerol  content  (acetin  method) 
of  the  distillate  determined.  From  these  figures 
a  sufficiently  accurate  estimation  of  the  tri- 
methyleneglycol content  can  be  made,  assuming 
that  the  only  substances  present  are  trimethylene- 
glycol, glycerol,  and  water.  Thus,  for  example, 
suppose  x  is  the  true  glycerol  content  and  y  the 
amount  of  trimethyleneglycol,  then  : — 

Sp.  gr.  of  mixture  =1+000263.e +000053;/ 
App.    glycerol    content  =x  +Q-81y. 

From  these  two  equations  the  unknown  factors, 
x  and  y,  can  be  calculated.  This  indirect  method 
of  analysis  fails  when  less  than  1%  of  tri- 
methyleneglycol is  present.  In  this  case,  it  is 
necessary  to  fractionate  the  glycerin  and  submit 
the  fraction  boiling  at  110° — 280°  C.  to  analysis  as 
described  above.  As  an  illustration  of  the  method 
the  following  example  is  given  :  A  known  amount 
(2500  grms.)  of  crude  glycerin  from  a  No.  2  whale 
oil  was  fractionally  distilled  at  80  mm.  pressure, 
the  distillation  being  continued  until  the  tem- 
perature had  reached  and  been  maintained  for 
some  time  at  the  boiling  point  of  glycerol.  The 
distillate  (250  grms.)  presumably  contained  all 
the  trimethyleneglycol  which  was  originally 
present  in  the  crude  glycerin  ;  it  was  again 
fractionated  under  diminished  pressure  and  the 
following  fractions  collected  : — 

u  .Untitling  up  to  80°  C.  at  85  mm 75  grms. 

b.  „        from  80' to  215°  C.  at  85  mm 12     „ 

c.  ,,        from  215°  to  220°  C.  at  85  mm 50     ,, 

The  trimethyleneglycol,  if  present,  would  be 
contained  in  the  fractions  a  and  b  ;  these  were 
therefore  distilled  at  the  ordinary  pressure,  using 
a  small  fractionating  column."  The  fraction 
110° — 280°  C,  amounting  to  8  grms.,  was  analysed, 
with  the  following  result  :  Sp.  gr.  10324  ;  apparent 
glycerol  15-6%.  Using  the  figures  in  the  equations 
quoted    above,    it    is    found    that  the  110° — 280° 


fraction  contains  trimethyleneglycol  5-9  %,  glycerol 
10-8%,  water  83-3%.  This  amount  of  trimethyl- 
eneglycol corresponds  with  0-02%  on  the  original 
crude  glycerin. 

This  method  of  examination  was  applied  to  a 
number  of  crude  glycerins  from  whale  oils  of 
different  quality,  the  results  obtained  being  as 
follows  : — 


filycerol 

Trimethyl- 

Whale oil. 

Source  of  the  glycerin . 

content. 

eneglycol. 

No. 

°! 

IV 

0 

Saponification  process 

85-0 

Nil 

0 

Autoclave               ,, 

78-0 

*•> 

Twitchell 

93-3 

0  02 

»o 

Autoclave 

800 

005 

3 

Saponification        ,, 

77-5 

007 

•  These  were  different  specimens  of  No.  2  whale  oil. 

It  is  evident  from  these  figures  that  the  crude 
glycerins  contain  only  a  very  small  proportion  of 
trimethyleneglycol,  and  as  this  amount  would  be 
still  further  reduced  by  distillation,  it  may  be  con- 
cluded that  the  effect  of  trimethyleneglycol  as  an 
impurity  in  dynamite  glycerin  from  whale  oil  of 
quality  No.  0  to  quality  No.  3  is  negligible. 

It  yet  remained  to  ascertain  what  amount  of 
trimethyleneglycol  is  contained  in  glycerin  from 
the  worst  quality  whale  oil.  For  this  purpose, 
several  No.  4  whale  oils  were  obtained  and  the 
worst  of  them  selected  for  examination.  This 
particular  whale  oil  contained  56%  of  free  fatty 
acid  as  well  as  an  excessive  nitrogen  content,  and 
evidently  fermentative  changes  had  taken  place, 
which  should  be  favourable  to  the  production  of 
trimethyleneglycol.  A  quantity  of  this  oil  was 
therefore  hydrolysed  by  the  autoclave  process  and 
the  glycerin  water  evaporated  to  a  syrup.  For 
the  distillation  1500  grms.  was  taken,  distillation 
in  this  case  being  effected  by  means  of  superheated 
steam  under  diminished  pressure  and  the  vapours 
condensed  in  a  series  of  air  condensers  as  in  large- 
scale  practice.  After  about  30%  of  the  mixture 
had  distilled,  the  distillates  in  the  various  receivers 
were  analysed  with  the  following  results  : — 


Amount. 


Trimethyl- 
Sp.  gr.  App.        !    eneglycol 

glycerol.     ;  (calculated). 


grms. 

% 

/o 

1st  Receiver 

160 

11913 

810 

14 

2nd 

60 

10462 

24-4 

110 

3rd 

80 

10011 

■ — 

■ — 

From  these  figures  it  is  evident  that  fractions 
Nos.  1  and  2  contain  an  amount  of  trimethylene- 
glycol corresponding  to  1-9%  of  the  original  crude 
glycerin. 

It  may  be  concluded  from  these  results  that 
crude  glycerin  from  whale  oil  of  very  poor  quality 
contains  comparatively  large  proportions  of 
trimethyleneglycol,  and  is  not  suitable  for  the  pro- 
duction of  dynamite  glycerin. 

2.  Examination    of   whale    oil    glycerin   for    nitro- 
genous svbsta?ices. 

Whale  oil  of  poor  quality  frequently  contains  a 
considerable  proportion  of  nitrogenous  matter, 
and  it  is  therefore  to  be  expected  that  crude 
glycerin  from  such  oils  would  also  be  contaminated 
with  nitrogen  compounds.  Since  the  presence  of 
these  impurities  might  conceivably  lead  to  com- 
plications during  the  manufacture  of  dynamite, 
it  was  desirable  that  the  matter  should  be  further 
investigated.  Accordingly  a  number  of  crude 
glycerins  were  prepared  from  whale  oils  of  varied 
quality  and  the  nitrogen  content  of  each  deter- 
mined. The  nitrogen  determination  was  effected 
by  heating  1 — 2  guns,  of  the  material  with  sul- 
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phuric  acid   (  Kjeldahl),  then  distilling   with  alkali 

an. I  estimating  the  ammonia  in  the  distillate  i>\ 

ana  of  Header's  reagent.     In  the  cases  where 

considerable  ammonia  was  present,  the  ammonia 
was  absorbed  in  V  10  Bulphuric  acid  and  the  excess 
acid  titrated.  Blank  experiments  were  also 
carried  oul  to  coxred  the  results  (ox  traces  ol 
nitrogen  in  the  reagents.  The  results  ol  these 
experiments  are  given  in  the  following  table  : — 


Boone  ol  glycerin. 


Total 

nitrogen 


Glyotroi. 


% 

% 

faun  No,  0  ■tale  oil 

ity  the  autocl  ive  pn  m 

ii  OSS 

S.1-0 

,,       wponlAc. 

0O32 

700 

Twttchell       

0-076 

88  0 

1  mm   N.i    ^  whale  oil — 

ii  036 

SUM 

,,       upoalDe.       ,,       .... 

0-018 

80-0 

1  Wit.  In-||            

0-092 

88  0 

Prom  Ho    1  mIi.i  I.-  oil — 

ooae 

87-0 

0-082 

77-:. 

rwltehell       

1)11-1 

84  O 

Prom  Ni>.  I  whale  oil  — 

Ity  the  autoclave  process    

1-10 

740 

Fwttchell       

203 

82-0 

The  crude  glycerins  examined  in  the  above 
manner  were  all  prepared  on  a  fairly  large  scale 
(100  lb.).  For  the  purpose  of  comparison  another 
aeries  of  crude  glycerins  were  prepared  on  the 
laboratory  scale  under  carefully  emit  rolled  con- 
ditions. In  this  case  the  nitrogen  content  of 
both  the  original  nils  and  the  crude  give  rinswas 
determined  with  the  following  results: — 


Boone  ni  glycerin. 


Nitrogen  in 
the  original 

nil. 


Nitrogen  in 

the  crude 
glycerin. 


No.  a  «li  il.-  nil,  Twit.-h.-ll  process 

No.3 

No.  I 

Cotton  >eed  nil.  „ 

Palm  kt-nii-1'iil.  ,, 


mini  I 
0O042 
0-35 


0-007 
nolo 
1  86 
o-oot 
o 


It  may  be  concluded  from  these  results  that  the 
percentage  of  nitrogen  in  the  crude  glycerin  from 
the  best  quality  whale  oil  is  about  the  same  as  that 
in  glycerin  from  good  vegetable  oils.  It  is  only 
when  the  whale  oil  is  of  very  poor  quality  that  the 
amo-mt     of    nitrogenous    impurity    in    the    crude 

glycerin  is  at  all  considerable.  It  is  also  evident 
that  a  considerable  proportion  of  the  nitrogen 
originally  in  the  whale  oil  is  ultimately  found  in 
the  crude  glycerin.  If  all  the  nitrogen  of  the  oil 
passes  into  the  crude-  glycerin  the  percentage  of 
nitrogen  in  the  latter  will  In-  approximately  ten 
times  that   of  t  in    former. 

3.  The  fate  nf  the    nitrogenous    matter  in   impure 
glycerin  during  distillation. 

As    already    shown,    crude    glycerin    from    poor 

qualitj  whale  ">l  contains  an  excessive  proportion 

of    nitrogenous      inipurif  ies.        It     was,      therefore, 

iinpoit.ini    io  ascertain   the  effect  of  distillation 

on  the  nitrogenous  matter  and  whether  any 
appreciable  quantity  of  nitrogen   passes  into  the 

distillate.       For   this    purpose    two    crude    glycerins 

were  examined,  viz..  a  crude  glycerin  containing  a 
eoniparat  ively  large  pro]  nut  ion  (11  ",,)  of  nitrogen, 
derived  from  No.  I  uliale  oil.  and  a  crude  glycerin 
containing  0-032%  N.  obtained  from  a  No.  :; 
whale  oil.  The  distillations  were  effected  in  a 
current    of  superheated   steam   (:J00°   ('.)  and  at  a 

pressure  of  85  mm.,  t  he  crude  glycerin  being  heated 
throughout  in  an  oil  bath  at  230°— 240°  V.  The 
condensers  consisted  of  three  air-cooled  vessels 
in   series,   followed    by  a   final   water-cooled    con- 


denser ;  (his  system  of  distillation  being  a.  close 
imitation  of  large-scale  practice.  The  results 
obtained  were  as  follows: — 


Amount. 


Nitrogen 
content. 


Glycerol 
content. 


Grade  glycerin  from  No. 

:<    nlmle   nil     |7:-, 

Distillate  in  im  receiver  180 

Pistillate  in  2nd  receiver  05 

Residue  uudistlllcd 200 


0O32 

(Mil., 

11117 


77-5 

'.I.V'.I 
20  -0 


I  he  distillate  in  the  first   receiver  gave  a  slight 
opalescence   with    phosphotungstic   acid    in    the 

presence  of  .sulphuric  acid,  whilst,  that  in  the  second 
receiver  gave  a  slight  precipitate  with  this 
reagent. 


Crude  glycerin  from  No. 

4  whale  oil 

Distillate  in  1st.  receiver 
Distillate  in  2nd  receiver 
Residue  undistilled  .... 


Ainiiiiiil. 


Nitrogen 
content. 


Glycerol 
content. 


grins. 

1:100 

160 

60 

920 


11 

0.1:1 

0-05 


71-0 
810 
21-4 


Each  of  the  distillates  gave  a  strong  precipitate 
With  phosphotungstic  acid  in  the  presence  of  5% 
sulphuric  acid. 

1<  rom  these  results  it  is  clear  that  some  of  the 
nitrogenous  matter  of  crude  whale  oil  glycerins 
is  volatile  and  that  a  considerable  proportion  of 
it  collects  in  the  first  receiver  containing  the  best 
distillate.  Thus  in  the  case  of  glycerin  from  No.  4 
whale  oil,  the  first  portions  of  the  distilled  glycerin 
(dynamite  glycerin)  contained  as  much  as  0-5% 
of  nitrogen  in  the  form  of  an  organic  base.  It  can 
be  concluded,  therefore,  that  crude  glycerin  con- 
taining an  excessive  proportion  of  nitrogen 
(above  01%)  is  unsuitable  for  the  manufacture 
of  dynamite  glycerin  unless  further  purification 
is   undertaken. 

The  chemical  nature  of  the   nitrogenous  substances 
in  whale  oil  ijhjccrius. 

Haying  ascertained  that  whale  oil  glycerin 
contains,  under  certain  circumstances,  nitrogenous 
bases,  it  became  a  matter  of  some  interest  to 
consider  whether  any  light  could  be  thrown  on  the 
chemical  character  of  these  substances.  There 
is  no  doubt,  in  the  first  place,  that  the  basic  sub- 
stances in  crude  glycerin  are  derived  from  the 
proteins  originally  present  in  the  oil.  During  (he 
hydrolysis  of  the  oil,  this  protein  would  be  con- 
verted into  amiuo-acids,  the  greater  portion  of 
which  would  pass  into  the  crude  glycerin.  On 
distilling  the  glycerin  the  amiuo-acids,  although 
not  directly  volatile,  would  yield  by  decomposition 
volatile  bases.  We  should,  therefore,  expect  to 
find,  in  the  distillates  from  such  glycerins,  the 
decomposition  products  of  amino-acids.  In  the 
ease  of  vegetable  oils  the  amount  of  protein  or 
albuminous  matter  is  usually  very  small  and  the 
crude  glycerin  from  the  oils  is  practically  free  from 
nitrogen.  On  the  other  hand,  in  the  case  of  fish 
oils,  the  proteins  are  usually  present  in  much 
greater  amount,  and  are  partly  converted  during 
hydrolysis  and  distillation  into  aromatic  bases, 
which  have  about  the  same  degree  of  volatility  as 
glycerin  and  are,  therefore,  not  easily  separated 
from  the  latter  by  distillation.  Moreover,  Oautier 
and  Ktard*  have  isolated  from  putrid  mackerel  a 
base  boiling  at  210°  C,  which  they  considered  to 
be  identical  with  dihydrocollidine,  whilst  Coninckf 

•Comptee  rend.,  188!,  97,  263. 
tComutes  rend.,  1888,  106,  1601. 
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obtained  from  cuttle  fish  a  similar  pyridine  base, 
and  it  is  therefore  probable  that  poor  quality  whale 
oil — and  glycerin  from  the  same — would  contain 
p\  ridine  bases. 

Attempts  were  made  to  obtain  some  experi- 
mental support  for  the  above  suggestion  that  the 
bases  present  in  distilled  glycerin  from  whale  oil 
of  poor  quality  consist  of  pyridine  derivatives. 
Two  methods  of  isolation  were  investigated,  viz., 
direct  extraction  from  the  glycerin  by  means  of 
ether,  and  secondly  precipitation  of  the  base  in  the 
form  of  its  phosphotungstate  and  the  regeneration 
of  the  base  from  the  precipitate  (Barger,  "  Simpler 
Natural  Bases,"  p.  118).  By  both  methods  of 
extraction  the  base  was  obtained  as  a  dark  brown 
oily  substance  possessing  an  odour  suggestive  of 
stale  tobacco.  Efforts  were  made  to  isolate  from 
it  definite  crystalline  derivatives  with  gold  chloride 
and  platinic  chloride,  but  the  aurochlorides  and 
the  platinochlorides  produced  were  indefinite  and 
amorphous.  The  odour  of  these  bases  certainly 
suggests  that  they  contain  pyridine  derivatives, 
but  the  amount  of  substance  available  for  investi- 
gation was  too  small  to  admit  of  definite  identifi- 
cation of  these  substances. 

In  addition  to  the  presence  of  pyridine  bases  in 
glycerin  from  whale  oil  of  poor  quality,  it  is  also 
quite  possible  that  acid  amides  may  be  present. 
Thus  the  fermentative  changes  occurring  in  whale 
oil  would  produce,  amongst  other  substances, 
ammonia  and  volatile  fatty  acids  (acetic  acid,  etc.), 
and  these  would  appear  in  the  crude  glycerin  as 
ammonium  salts.  In  the  subsequent  distillation 
the  ammonium  salts  would  be  converted  into 
amides  (acetamide,  b.pt.  220°  C),  which  are  volatile 
and  would  contaminate  the  distillate. 

To  test  the  correctness  of  this  suggestion,  a 
distillation  experiment  was  carried  out  with 
glycerin  mixture  known  to  contain  ammonium 
acetate.  The  crude  glycerin  mixture  was  made 
up  as  follows  : — 82  %  double  distilled  glycerin 
(free  from  nitrogen),  8%  water,  21%  sodium 
chloride,  2  £  %  ammonium  acetate,  and  5  %  sodium 
acetate.  The  resulting  distillate  (92%  glycerin) 
contained  no  free  ammonia,  but  when  heated  with 
alkalis  gave  a  decided  aimnoniacal  odour.  It 
seems,  therefore,  safe  to  conclude  from  this  experi- 
ment that  part  of  the  nitrogen  in  distilled  glycerin 
from  whale  oils  of  poor  quality  is  in  the  form  of  an 
amide. 

4.  The  possible  effect  of  trimethyleneglycol  and 
)(Urogenous  substances  on  the  nitration  of 
glycerin . 
It  has  been  shown  in  the  previous  part  of  the 
investigation  that  distilled  glycerin  from  whale 
oils  is  liable  to  contain  as  impurities  trimethylene- 
glycol  and  nitrogenous  bases.  The  question  now 
arises  whether  these  substances  would  have  any 
effect  on  the  course  of  the  nitration  when  using 
such  glycerin  for  the  manufacture  of  nitroglycerin. 
Considering  the  matter  theoretically,  it  is  very 
doubtful  whether  small  quantities  of  trimethylene- 
glycol  would  have  any  deleterious  influence  on 
the  nitration  process.  On  the  other  hand,  small 
quantities  of  nitrogenous  bases  and  amides  would 
possibly  induce  decomposition  of  the  nitrated 
mixture  with  dangerous  results,  especially  as  it  is 
known  that  acid  amides  are  decomposed  by  cold 
nitric  acid,  with  liberation  of  nitrous  oxide.  Ob- 
viously the  best  method  of  ascertaining  the  effect 
of  impurities  in  the  course  of  nitration  would  be  to 
carry  out  actual  nitration  experiments.  Such 
experiments,  however,  we  have  not  undertaken, 
but  we  have  been  able  to  show  that,  when  the 
nitrogenous  bases  are  isolated  from  impure  whale 
oil  glycerin  and  then  treated  with  a  cold  nitrating 
mixture  of  sulphuric  acid  and  nitric  acid,  decompo- 
sition with  gradual  evolution  of  gaseous  matter 
takes  place.  It  may,  therefore,  be  reasonably 
concluded  that  it  would  be  dangerous  to  nitrate 


glycerin  containing  a  moderate  amount  of  such 
impurities. 

Conclusions. 

1.  The  best  varieties  of  whale  oil  (No.  0)  yield 
glycerin  equal  in  quality  to  that  from  veget- 
able oils  and  may  therefore  be  safely  used  for  the 
manufacture  of  dynamite  glycerin. 

2.  Medium  quality  whale  oils  (Nos.  1 — 3)  yield 
distilled  glycerin  containing  minute  quantities 
of  trimethyleneglycol  and  nitrogenous  matter. 
The  amount  of  impurity  is,  however,  too  small  to 
affect   the  glycerin  deleteriously. 

3.  Very  inferior  whale  oils  (No.  4  quality)  are 
unsuitable  for  the  production  of  dynamite  glycerin, 
and  should  be  rejected.  Such  oils  may  be  recog- 
nised by  their  high  nitrogen  content  and  high 
percentage  of  free  fatty  acid  and  by  the  fact  that 
distilled  glycerin  prepared  from  them  gives  a 
precipitate  with  phosphotungstic  acid  in  the 
presence  of  5%  sulphuric  acid.  In  general,  if  a 
sample  of  glycerin  responds  to  the  latter  test,  it 
should  be  rejected. 


ON    THE    QUALITY    OF    GLYCERIN    FROM 
WHALE  OIL. 

Part   II. — An  investigation    op   the    factors 

INFLUENCING  THE  QUALITY  OF  CRUDE 
GLYCERIN  WHEN  MANUFACTURED  BY  THE 
TWrrCHELL   PROCESS. 

BY   L.    V.    COCKS  AND   A.    H.   SALWAY. 

Iii  the  first  part  of  this  investigation  the  quality 
of  crude  glycerin  from  whale  oil  was  estimated  by 
the  proportion  of  trimethyleneglycol  and  nitro- 
genous substances  found  in  the  material.  In 
practice,  however,  the  percentage  of  ash  and 
organic  residue  is  usually  taken  as  a  measure  of 
the  quality  of  the  glycerin.  This  method  of 
analysis  was  applied  to  the  crude  glycerins  de- 
scribed in  the  foregoing  paper,  but  it  was  soon 
found  that,  although  the  organic  residue  is  in- 
fluenced to  some  extent  by  the  quality  of  the  whale 
oil,  other  factors  depending  on  the  process  of 
hydrolysis  tend  to  obscure  the  results  and  prevent 
definite  conclusions  being  drawn.  It  was  therefore 
desirable  that  an  investigation  of  the  factors 
influencing  organic  residue  in  glycerin  obtained 
by  various  methods  of  hydrolysis  should  be  under- 
taken, and  to  this  end  a  commencement  has  been 
made  with  the  Twitchell  process  as  described  in 
the  present  paper. 

The  quality  of  crude  glycerin  obtained  by  the 
Twitchell  process  may  be  influenced  by  the 
quality  of  the  Twitchell  reagent  and  also  by  the 
quality  of  the  oil  employed.  The  influence  of 
each  of  these  factors  on  the  quality  of  the  glycerin 
was  investigated  separately.  In  all  cases,  unless 
otherwise  specified,  the  glycerin  was  prepared  by 
hydrolysing  the  oil  with  1  %  of  Twitchell  reagent 
in  the  presence  of  2  %  of  sulphuric  acid,  the  mixture 
being  steamed  for  8  hours,  which  usually  caused 
about  70%  hydrolysis.  To  prevent  excessive 
condensation  of  steam  during  hydrolysis,  the 
mixture  was  gently  heated  from  without.  The 
glycerin  waters  separating  at  the  conclusion  of  the 
operation  were  carefully  neutralised  with  milk  of 
lime,  then  filtered  and  concentrated  under 
iliminished  pressure  until  the  g'ycerin  was  about 
50  %  strength.  At  this  stage  the  liquor  was  again 
filtered  to  remove  calcium  sulphate  and  finally 
further  concentrated*  to  88%  glycerin. 

1.   The  influence  of  the  Ticitchell  reagent. 

Some  of  the  organic  residue  in  crude  gly;  erin 
obtained  by  the  Twitchell  process  is  undoubtedly 
derived  from  the  Twitchell  reagent,  and  it  was 
therefore  of  importance  to  determine  what  con- 
tribution the  latter  makes  to  the  total  organic 
residue.     In   most   of    the   experiments   recorded 
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in  this  Investigation  the  reagent  employed  was 
■  so-called  double  saponifier  <»f  commercial  origin, 
l>ut  iii  a  tew  experiments  another  type  of  saponiner. 
Bold  in  character  and  almost  entirely  soluble  in 
water,  was  employed.  The  effect  ol  each  of  these 
saponifier*  on  (lie  organic  residue  was  determined 
by  the  (allowing  method;  A  known  weight  of 
the    Twitchell    reagent    was    mixed    with    dilute 

Sulphuric  acid  and  the  mixture  healed  with  open 
steam  for  S  hours.  'The  liipiid  was  then  neutralised 
with  lime,  tillered,  and  the  organic  residue  in  the 
filtrate  determined  in  the  same  way  as  in  glycerin 
analysis.     The  results  were  as  follows  : — - 


Materials  used. 


Organic  residue 
rah-.  <>ii  original 

saponlucr. 


Double  saponifier — 

l  pi.  nponlAer -* 

1  rt-  sulphuric  acid 

Lie  pte,  water     ) 

Soluble  s.i]w>niflor — 

i  pt,  aaponlflor ) 

el  pt.  sulphuric  acid  > 

20  pts.  water     ) 


% 
02 

125 


From  these  results  a  simple,  calculation  will  show 
how  much  organic  matter  the  Twitchell  reagent 
wdl  introduce  into  the  crude  glycerin  during 
hydrolysis.  Suppose  1  "„  of  reagent  is  employed 
and  the  hydrolysis  is  carried  to  70%  free  fatty 
acid,  as  in  the  majority  of  the  experiments  herein 
recorded,  then  the  amount  of  reagent  per  100 
parte  of  crude  glycerin  (88%)  is  12-7  parts,  of 
which  '<-",,  in  the  one  case  and  12-5%  in  the 
other  case  passes  into  the  glycerin  as  organic 
residue.  Hence  the  amount  of  organic  residue 
in  erode  glycerin  due  to  the  double  saponifier  is 


might  bo  expected  to  be  inferior  to  the  glycerin 
from  vegetable  oils.  In  order  to  ascertain  the 
difference  between  glycerins  from  a  vegetable 
oil  and  from  whale  oil  of  poor  quality,  the  follow  ing 
experiment  was  undertaken.  Whale  oil  of  No.  3 
quality,  containing  13-8%  of  free  fatty  acid  and 
0-021%  of  nitrogen,  was  hydrolysed  with 
Twitchell  reagent  in  the  manner  described  in  the 
introduction  to  this  paper.  The  glycerin  obtained 
(,S8  %  si  length)  was  compared  with  the  glycerin 
prepared  in  a  similar  manner  from  refined  palm 
kernel  oil,  when  results  were  obtained  as  follows  : — 


Extent  uf 
hydrolysis. 


Organic 

rc-iidlic 


No.  3  whale 
oil      .... 

Palm  kernel 
oil      .... 


78%  In  8  his. 
74%in8hrs. 


% 
1-23 
0-70 


Oalc.  organic 

residue  due 

to  Twitchell 

reagent. 


% 

0-73 
0-62 


Differ- 
ence. 


% 

0G0 
008 


It  is  thus  evident  that  there  is  more  organic 
residue  in  the  crude  glycerin  from  No.  3  whale 
oil  than  in  the  glycerin  from  palm  kernel  oil. 
Presumably  the  difference  is  due  to  the  nitro- 
genous matter  in  the  whale  oil.  To  get  a  clearer 
idea  of  the  effect  of  nitrogenous  substances  it 
would  be  of  interest  to  examine  a  series  of  oils  of 
varying  nitrogen  content,  but  as  most  whale  oils 
contain  only  a  comparatively  small  amount  of 
nitrogen  it  was  decided  to  test  the  effect  of  adding 
nitrogenous  matter  to  palm  kernel  oil  and  then 
preparing  and  examining  the  glycerin  from  the 
impure  oil.  This  was  done  with  the  following 
results  : — 


Extent  of  hydrolysis. 


Glycerol. 


Organic 
residue. 


Calc. organic 

residue  due 

to  Twitchell 

roagent. 


Difference. 


Pure  palm  kernel  oil   

Do.  with  01%  casein  (N^O-016%) 
Do.  with  ()•"."„  casein  (N  =  0083%) 
Do.    with  1-0",,  casein  (N  =  0166%) 


72%  in  6J  hrs. 

68%  in  8  hrs. 

66%  in  6  hrs. 

51-5%  in  7  hrs. 


0/ 

/o 
88 
88 
88 
88 


% 
0-45 
0  '17 
3-70 
9-26 


% 

0-64 
0-68 
0-70 
0-90 


/o 

0-29 
3  00 
8-36 


0-66%  and  that  due  to  the  soluble  acid  saponifier 
is  1-59%. 

In  order  to  see  whether  these  figures  would  be 
corroborated  in  practice,  several  oils  were  hydro- 
lysed with  the  two  Twitchell  reagents,  and  the 
crude  glycerins  (88%)  analysed  with  the  following 
results  : — 


It  may  be  presumed  that  the  albumin  in  veget- 
able oils  and  the  protein  in  whale  oils  would  behave 
very  much  the  same  as  the  casein  in  the  above 
described  experiments,  for  in  each  case  the 
impurity  is  converted  into  amino  acids  which  would 
contaminate  the  crude  glycerin.  Assuming  this 
to   be  true  and   the  hydrolysis    effected   by   the 


Extent  of  hydrolysis. 

Organic  residue 
found. 

Organic  residuo 
due  to 
Twitchell  reagent. 

74%    in  8  hrs. 
78-2%  in  8  hrs. 
63%     in  11  hrs. 
68-7%  in  8  hrs. 

0/ 

/o 
0-70 
0-59 
1-90 
2-40 

% 
0-62 

1  %    Double  saponifier. { £S5ad  *£Se  olL '. '. '. '.'. '. '.'. '.'. '. '. '. 

0-58 

1-77 

1%  Soluble  acid  sapon.  \lte6m.d  whaie  oil' ".'.'.'.'.'.W  ['.'.'. 

1-62 

It  is  clear  from  these  figures  that  good  agreement 
results,  except  in  the  last  case,  and  it  may  be  con- 
cluded that  when  hydrolysiug  a  good  oil,  as  for 
example  palm  kernel  oil,  under  the  aforementioned 
conditions,  practically  all  the  organic  residue  in  the 
crude  glycerin  comes  from  the  Twitchell  reagent. 

2.  Influence  of  the  quality  of  the  oil. 
Effect  of  nitrogenous  matter. — It  is  generally 
considered  that  the  presence  of  nitrogenous 
substances  in  an  oil  will  seriously  affect  the 
quality  of  the  crude  glycerin,  and,  as  whale  oil 
is  particularly  liable  to  be  contaminated  with 
such  impurities,  the  crude  glycerin  from  the  latter 


method    prescribed    above,    then    the    following 
generalisation  may  be  made  : — 

0-02%  N  in  an  oil  gives  0-5%  organic  residuo  to  the  crude  glycerin. 
0035%  N     „         ,,  1-0%  „  ,,  „ 

006%  X       „         ,,         20%  ,,  

0O85%N      ,,        ,,        30%  ,,  ,, 

010%  N       „         „         4-0% 

It  was  next  of  interest  to  see  how  far  these 
figures  agree  with  the  experimental  results  ob- 
tained when  hydrolysing  whale  oil  of  known 
nitrogen  content.  For  this  purpose,  whale  oils 
of  No.  1  and  No.  3  quality  were  hydrolysed  under 
the  specified  conditions  with  the  following  results : — 
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Free  fully 
acid. 

Nitrogen. 

Kxteut  of  hydrolysis. 

Organic 

residue. 

Due  to 
Twitchell 

reagent. 

Due  to 
nitrogen. 

Found. 

% 

7-4 
13-8 
140 

% 
0-002 
(1-021 
0  001 

78-2%  in  8  lirs. 
78%  in  8  hrs. 

% 

0-62 
0-73 
0-72 

/o 

005 
0-50 
002 

% 

1-23 
0-68 

It  is  thus  clear  that  the  organic  residue  deter- 
mined experimentally  in  the  above  crude  glycerins 
is  approximately  the  sum  of  the  organic  residue 
contributed  by  the  Twitchell  reagent,  and  the 
organic  residue  calculated  from  the  nitrogen 
content  of  the  oil  on  the  basis  of  the  figures  already 
quoted. 

Incidentally  the  figures  show  also  that  the  crude 
glycerin  from  properly  refined  whale  oil  is  equal 
in  quality  to  the  glycerin  from  vegetable  oils. 

Effect  of  oxidation. — In  connection  with  these 
experiments  it  seemed  desirable  to  ascertain 
whether  an  oxidised  oil  would  yield  a  glycerin 
with  higher  organic  residue  than  glycerin  from 
an  unoxidised  oil.  For  this  purpose  a  No.  3 
whale  oil  (free  fatty  acid  15-1%)  was  divided  into 
two  portions.  One  portion  was  heated  to  100°  C. 
and  a  current  of  air  passed  through  it  at  this 
temperature  for  6 J  hours,  after  which  it  was 
hydrolysed  in  the  usual  way.  The  unoxidised 
portion  was  hydrolysed  in  the  same  way  for  com- 
parison. In  the  first  case  the  organic  residue  of 
the  crude  glycerin  (88%)  was  1-09%,  whilst  the 
unoxidised  oil  gave  a  glycerin  with  103%  of 
organic  residue.  The  treatment  with  air,  there- 
fore, had  no  appreciable  effect  on  the  glycerin 
quality,  and  it  may  therefore  be  concluded  that 
whale  oil  may  be  exposed  to  atmospheric  oxidation 
without  influencing  the  quality  of  the  glycerin. 

Summary  and  conclusions. 
The  various  factors  influencing  organic  residue  in 
crude  glycerin  obtained  by  the  Twitchell  process 
have  been  investigated.     It  has  been  shown  that 
the  chief  factors  are  : — 

1.  The  quality  of  the  Twitchell  reagent. 

2.  The  nitrogenous  matter  in  the  oil. 

A  method  is  described  for  determining  the  pro- 
portion of  organic  residue  due  to  the  Twitchell 
reagent,  and  figures  are  given  enabling  the  organic 
residue  due  to  nitrogenous  matter  to  be  calcu- 
lated from  the  nitrogen  content  of  the  oil.  Under 
good  conditions  of  working  the  organic  residue 
should  be  the  sum  of  these  two  figures. 

The  authors,  in  conclusion,  desire  to  acknow- 
ledge their  indebtedness  to  Messrs.  Lever  Bros., 
in  whose  research  laboratories  the  investigation 
was  undertaken,  and  to  the  Ministry  of  Munitions, 
for  permission  to  publish  those  parts  of  the  research 
which  are  of  general  interest. 


Discussions  on  Papers. 

UTILISATION    OF  NITRE  CAKE. 

Mr.  J.N.   Stephenson,  of  Montreal,  writes  as 
follows  : — 

In  the  discussion  on  nitre  cake  in  the  December 
15th  (1917)issue  of  the  Journal  (pp.  1216  A — B),no 
mention  was  made  of  its  use  in  the  pulp  and  paper 
industry.  For  some  time  experiments  have  been 
made  and  some  application  has  resulted  in  con- 
nection with  the  use  of  nitre  cake  to  replace  part 
of  the  alum  used  in  the  engine  sizing  of  paper. 
Substitution  to  the  extent  of  some  35%  of  the  alum 
previously  used  has  been  claimed  to  have  been 
effected.  Another  use  woidd  apply  to  the  manu- 
facture  of   sulphate   or   "  kraft "   pulp.     In   this 


process  sodium  sulphate  or  salt  cake  is  the  material 
generally  employed  and  during  the  incineration 
of  the  evaporated  waste  liquors  this  is  reduced  to 
sodium  sulphide,  other  sodium  salts  being  con- 
verted to  sodium  carbonate  which  is  later  causti- 
cised  with  lime.  The  use  of  nitre  cake  entails  some 
difficulties  which  have  been  satisfactorily  over- 
come by  some  pulp  mills.  It  will  be  seen  that 
acid  sodium  sulphate  will  furnish  only  half  the 
sodium  sulphide  which  can  be  derived  from  salt 
cake.  It  will  be  further  observed  that  the  action 
of  acid  sulphate  will  convert  sodium  carbonate  to 
sodium  sulphate  with  the  liberation  of  carbon 
dioxide,  which  it  is  not  desirable  to  have  in  the 
furnace.  The  acid  will  also  convert  the  sodium 
sulphide  into  hydrogen  sulphide.  This  action 
has  the  further  disadvantage  of  destroying  the 
sodium  sulphide,  the  presence-of  which  is  desired 
in  the  process.  If  the  action  of  the  nitre  cake  is 
allowed  to  proceed  where  the  gaseous  products 
may  freely  enter  a  room  in  which  workmen  are 
employed  there  is  danger  of  suffocation  by  the 
carbon  dioxide  and  of  poisoning  by  the 
hydrogen  sulphide  unless  the  acid  character 
of  the  nitre  cake  is  first  neutralised. 
Of  the  two  dangers,  that  from  the  hydrogen  sul- 
phide is  undoubtedly  the  more  serious.  In  fact, 
several  deaths  have  resulted  from  improper  use 
of  this  material.  With  proper  handling,  however, 
nitre  cake  is  entirely  satisfactory  in  the  pulp  mill. 


RECOVERY    OF    POTASH    FROM    BLAST 

FURNACE  GASES. 
Mr.  E.  H.  Lewis,  of  the  Glasgow  Iron  and  Steel 
Co.,  sends  the  following  particulars  of  the  amount 
of  potash  charged  into  their  blast  furnace  during 
the  month  of  October,  1917,  for  comparison  with 
the  figures  given  by  Professor  Berry  (this  J.,  1918, 
23  t)  :— 


Charged  into  furnaces. 

%  KjO. 

Lb.  of  KsO  per 

ton  of  pig  iron 

produced. 

013 
0  05 
0101 

5-16 

2-15 

0-81 

8-12 

Recovered. 

Slag     

Pitch  

0-146 
1-20 
2-23 
1-20 
0-20 
2-49 
grains 
per  gall. 

1-63 
2-67 
0-07 

Heavy  dust  from  tubes     

1  58 

Less  in  running  off  slag  and 

602 
210 

812 
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The  pulp  obtained  by  beating  wood  ;il  high 
temperature  and  pressure  with  a  solution  of  calcium 
and  magnesium  bisulphites  represents  only  about 
50%  "i  the  dry  weight  ol  the  wood,  while  the  other 

,  <>f  the  wood  substance  is  contained  in  Hie 
wast.'  liquor,  which  is  nut  at  present  utilised  in 
Canada.     Ihe  utilisation  of  this  waste  has  always 

i  one  of  the  neat  problems  of  the  sulphite  i>ul]> 
industry,  especially  in  countries  which  do  not 
possess  large  forests,  as  well  as  in  countries  where 

legislation   has   prohibited   the   discharge  of  waste 

sulphite  liquor  into  rivers  which  axe  too  small  to 

afford  the  dilution  of  the  liquor,  which  is  con- 
sidered ncccssais  bo  prevent  injury  to  fish  life. 

It  is  not  necessary  to  mention  all  the  pro- 
cesses which  have  been  proposed  for  the  utilisation 
of  waste  sulphite  liquor  during  the  last  40  or  50 
years  :    il   will  Suffice  to  Say  that  they  involve  uses 

oi  a  most  varied  nature  such  as  the  manufacture  of 
tanning  materials,  cattle  food,  dyestufZs,  pre- 
servative for  eggs,  ethyl  alcohol,  etc.  The  object 
of  this  paper  is  to  report  on  certain  modern 
processes,  which  in  some  places  have  gained 
industrial  importance  and  which  might  be  intro- 
duced with  advantage  into  Canada. 

According  to  Klason  the  chief  constituents  of 
European  spruce  wood  average  as  follows: — 
Cellules,.  50%,  lignin  3uu0,  carbohydrates  16%, 
protein  0-7%,  resins  and  fats  3-3%.  As  most 
<il  the  anal]  focal  work  on  waste  sulphite  liquor  has 
been  carried  out  in  Europe  the  figures  given  below 
are  based  upon  the  composition  of  the  liquor 
obtained  from  the  cooking  of  this  material. 
In  Canada  various  species  of  spruce,  fir,  and 
hemlock  are  used  in  the  manufacture  of  sulphite 
pulp.  These  woods  vary  considerably  in  their 
chemical  composition,  the  cellulose  content  of 
white  spruce,  for  example,  being  about  4  or  5% 
higher  than  that  of  balsam  fir  or  hemlock  and 
the  lignin  content  also  varying  within  4  or  5%  in 
the  different  species.  The  same  is  true  of  the 
carbohydrates  and  of  tannin,  the  amount  of  the 
latter  being  very  low  in  the  spruces  and  in  balsam 
Mr.  The  composition  of  the  wood  also  varies  in 
the  same  tree  with  the  dimensions  and  the  con- 
ditions of  growth.  As  to  the  nature  of  the  sub- 
stances mentioned  above  our  knowledge  is  still 
very  limited.  Klason  considers  the  lignins  to 
consist  of  condensation  products  of  coniferyl 
alcohols  and  therefore  to  contain  an  aromatic 
nucleus.  He  also  assumes  the  presence  of  three 
ethylene  groups  and  an  active  carbonyl  group 
which  are  able  to  combine  with  the  sulphurous 
acid  of  the  cooking  liquor.  On  the  basis  of  these 
assumptions  v.  e  may  consider  the  main  reaction 
between  the  lignin  complex  and  the  cooking 
liquor  as  consisting  of  an  addition  of  SO.  to  the 
lignin  complex  forming  sulphonic  acids,  the  barium 
salt  of  which  has  been  isolated  from  the  waste 
liquor  by  Klason,  who  established  for  this  com- 
pound the  empirical  formula  ('„ .11, ,<  >,  -N_.Ua, 
with  a  molecular  weight  of  at  hast  6000,  which 
indicates  the  formula  for  lignin  to  be  (C|0H(sOi,)e. 
Tie-  lignin  compound  is  further  characterised  by 
a  number  of  reactions  showing  for  instance  the 
presence  of  methoxyl  and  acetyl  groups.  A 
further  action  of  the  liquor  in  the  cooking  process 


is  the  hydrolysis  of  the  polysaccharides  of  pentoses 

and  hexoses  which  are  thereby  converted  into 
soluble  sugars.  The  cooking  process  must  be 
regarded  as  consisting  of  a  great  number  of  both 
complicated  and  simple  reactions,  which  with  our 
present   limited  knowledge  ol    the  constitution  of 

wood  we  are  unable  to  follow  in  detail.  This 
fact,  as  w  ell  as  t  he  variation  in  the  wood  and  in  the 
met  hod  of  cooking,  makes  it  impossible  to  form  any 

definite  opinion  with  regard  to  the  quantitative 

composition  of  the  waste  liquor,  but  the  com- 
position of  the  wood  substance  on  the  one  hand  a  ad 
the  purity  of  the  wood  pulp  obtained  on  the  other 
hand,  as  far  as  we  possess  met  hods  for'  deter  ruining 
these  factors,  give  us  an  idea  of  the  substances 
which  may  be  expected  in  tin-  waste  liquor. 

Waste  sulphite  liquor  Iras  a  specific  gravity  of 
about  105,  gives  an  acid  reaction,  has  a  strong 
reducing  power,  and  contains  about  12%  of 
organic  and  1  to  I -5%  of  inorganic  substances. 
The  latter  originate  mainly  from  the  cooking  acid 
but  partly  from  the  inorganic  substances  of  the 
wood,  which  represent  about  0-25  to  0-5%  of  the 
dry  weight  of  the  wood.  Sulphurous  acid  is 
present  to  some  extent  in  the  free  state  and 
partly  so  loosely  combined  with  organic  sub- 
stances that  it  may  be  removed  by  heating. 
Most  of  the  sulphurous  acid  is,  however,  present 
in  the  form  of  sulphonic  acids.  The  liquor  also 
contains  small  quantities  of  sulphuric,  acetic, 
formic,  and  oxalic  acids  as  well  as  traces  of  citric 
acid,  small  quantities  of  vanillin,  furfural,  and 
succinic  and  protocatechuic  acids.  A  precipitate 
obtained  by  addition  of  animal  glue  has  been 
used  as  a  reaction  for  tannin  compounds,  but  the 
presence  of  such  compounds,  at  least  in  any  ap- 
preciable quantity,  is  questioned  by  the  tanning 
industry. 

The  following  summary  of  the  constituents  of 
the  waste  liquor  has  been  calculated  by  Klason 
on  the  basis  of  a  short  ton  of  pulp  : — 


Liquor  I. 

Liquor  II. 

lb. 
11287 
022 
31 
148 
470 
2(14 

lb. 
1200 

650 

30 
60 

Sulphurous  acid  combined  with  lignin 

400 

ISO 

2760 

2J2II 

The  theoretical  yield  of  by-products  is  often 
calculated  upon  a  recovery  of  up  to  1800  gallons 
of  liquor  per  ton  of  pulp,  which  represents  very 
nearly  the  total  liquor  in  the  digester.  As  a 
matter  of  fact,  only  about  740  gallons  will  drain 
off  from  the  blow  pits  per  ton  of  pulp,  while  pro- 
bably a  maximum  of  800  gallons  could  be  obtained 
if  the  draining  were  continued  for  a  longer  period 
without  the  use  of  any  special  equipment. 

The  liquor  might  now  be  utilised  in  one  of 
different  ways,  either  by  recovering  the  total 
solids  as  a  whole  or  by  isolating  one  or  more  of 
the  most  valuable  constituents.  The  former 
method,  involving  more  or  less  complete  evapora- 
tion, has  been  employed  at  places  where  a  dis- 
charge of  the  waste  liquor  into  the  rivers  is  pro- 
hibited. The  concentrated  liquor  is  a  tar-like 
product  with  binding  properties,  and  has  there- 
fore been  proposed  as  a  binder  for  powdered 
materials  and  for  roads.  As  a  result  of  extensive 
experiments  the  U.S.  Department  of  Agriculture 
classifies  concentrated  sulphite  liquor  of 
specific  gravity  113  as  a  temporary  or  semi- 
permanent road  binder  and  dust  preventive. 
One  half  gallon  per  square  yard  was  found  to  be 
effective    for    a   period    of    six    weeks.     The  cost, 
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including  labour  and  material,  was  estimated  at 
$0-0355  per  square  yard.  Favourable  results 
have  also  been  secured  at  Queen's  University 
using  concentrated  liquor  as  a  road-binder.  The 
binding  and  water-resisting  qualities  may  be 
improved  by  emulsifying  the  liquor  with  a  mineral 
oil. 

It  is  often  desired  to  remove  the  lime  from  the 
liquor,  and  this  can  be  effected  by  the  addition 
of  sulphuric  acid  or  a  soluble  sulphate  with  subse- 
quent filtration.  This  is  no  doubt  especially 
desirable  when  the  concentrated  liquor  is  to  be 
used  as  a  binder  for  powdered  fuel,  blast  furnace 
dust,  fine  pyrites,  or  foundry  core  sand.  In  all 
these  ways  the  waste  sulphite  liquor  has  been 
used  successfully.  The  hygroscopicity  and  solu- 
bility in  water  of  the  binder  from  waste  liquor 
have  been  pointed  out  as  drawbacks  in  its  use  as 
a  binder  for  fuel.  Several  methods  have  been 
proposed  for  the  elimination  of  this  disadvantage, 
such  as  carbonisation  of  the  binding  material 
at  a  high  temperature  or  the  addition  of  chromium 
salts  and  finally  aluminium  sulphate.  The  bri- 
quettes may  also  be  immersed  in  a  mixture 
obtained  by  heating  crude  petroleum  oil  with 
bitumen  or  phenols  to  the  boiling  point,  with 
strong  aeration,  until  a  mixture  is  obtained  which 
solidifies  on  cooling. 

The  product  known  as  "  ZeUpech  "  or  "  Cell 
pitch  "  is  waste  liquor  neutralised  and  filtered 
through  coke  and  afterwards  concentrated  to 
35°  B.  or  to  a  solid  substance  of  10%  moisture 
content.  One  ton  of  coal  is  required  to  produce 
a  ton  of  "  Cell  pitch,"  the  heat  value  of  which  is 
5700  B.Th.U. 

An  adhesive  can  also  be  obtained  if  the  waste 
liquor  is  concentrated  after  the  addition  of  zinc 
carbonate  or  oxide,  or  if  the  liquor  is  concen- 
trated in  vacuo  with  an  excess  of  magnesium 
oxide  with  magnesium  chloride  added  in  a  pro- 
portion equivalent  to  the  excess  of  magnesium 
oxide,  in  order  to  form  the  oxychloride.  Usually, 
however,  the  adhesives  are  obtained  by  precipita- 
tion with  glue  or  albuminous  substances. 

A  tanning  material  can  be  obtained  by  concen- 
trating the  liquor  to  about30°B,,but  it  is  necessary 
to  remove  certain  impurities  which  are  detrimental 
to  leather,  such  as  lime,  iron,  and  the  free  and 
loosely  combined  sulphurous  acid.  The  sulphurous 
acid  can  be  removed  by  evaporation,  with  or 
without  the  addition  of  sulphuric  acid,  or  may  be 
precipitated  as  calcium  sulphite  by  the  addition  of 
the  required  qauntity  of  lime.  The  organically 
combined  lime  is  usually  removed  by  precipitation 
with  sulphuric  acid  or  a  soluble  sulphate.  Oxalic 
acid  is  often  recommended  for  the  removal  of  the 
last  trace  of  lime,  or  lactic  acid  is  used  since  the 
resulting  calcium  lactate  has  no  injurious  effect 
upon  the  leather.  There  are  a  great  number  of 
more  complicated  methods  for  obtaining  a  tanning 
material  from  waste  sulphite  liquor,  such  as  the 
addition  of  the  sesquioxide  of  aluminium  or 
chromium,  the  precipitation  of  an  organic  cyanogen 
compound  from  the  liquor  after  a  previous  heating 
with  potassium  or  sodium  cyanide,  etc. 

The  tanning  value  of  these  extracts,  known  on 
the  market  as  "  sulphite  extract,"  "  spruce 
extract,"  "  Norego,"  etc.,  has  been  the  subject  of 
lively  discussion.  It  has  been  claimed  by  tanners 
that  these  <  xtracts  have  no  tanning  value  because 
they  do  not  contain  tannin,  or  at  least  only  very 
small  quantities.  This  is  true,  and  the  reactions 
obtained  from  sulphite  liquor  with  glue  and  with 
iron  solutions,  which  have  been  assumed  to  be  re- 
actions of  tannin,  must  be  due  to  the  sulphonic 
acids  of  the  lignin.  However,  experiments  have 
shown  that  hide  absorbs  as  much  as  23 — 25%  of 
substances  from  a  "  sulphite  extract,"  being 
transformed  into  leather  which  has  in  some  cases 
surpassed  both  hemlock  and  oak  leathers  in  quality. 
It.  is  not  recommended   to   use   these   "  sulphite 


extracts  "  alone,  as  the  best  results  are  obtained 
in  admixture  with  other  extracts,  for  example 
quebracho  extract,  since  the  "sulphite  extract" 
is  a  good  solvent  for  the  difficultly  soluble  portions 
of  the  quebracho  extract,  namely,  the  phloba- 
phenes.  It  is  also  possible  by  employing  "  sulphite 
extract  "  in  mixture  with  other  extracts  to  obtain 
a  proper  proportion  between  the  tannin  and  non- 
tannin  substances,  and  to  accelerate  the  tanning 
process.  The  low  cost  of  "  sulphite  extract " 
(| — 1  cent  per  pound)  results  in  a  considerable 
saving.  The  opposition  of  the  tanning  industry  to 
this  extract  may  be  due  to  the  poor  quality  of  the 
first  products  put  on  the  market,  but  it  is  generally 
admitted  by  the  tanners  that  for  certain  leathers 
"  sulphite  extract  "  may  be  used  with  great 
advantage  and,  as  a  matter  of  fact,  tanning  extracts 
from  waste  liquor  are  at  the  present  time  imported 
to  Canada  and  used  quite  extensively  in  Canadian 
tanneries. 

It  was  mentioned  above  that  the  "  cell  pitch  " 
obtained  by  evaporation  of  the  waste  liquor  had  a 
heat  value  of  5700  B.Th.U.  but  even  with  modern 
evaporators  a  recovery  of  this  product  for  use  as 
a  fuel  would  hardly  be  economical.  Strehlenert's 
process  for  manufacturing  fuel  from  waste  liquor 
is  based  upon  the  precipitation  of  the  lignin 
compounds  at  high  temperature  and  pressure. 
The  decomposition  is  effected  by  the  sulphuric  acid 
which  is  formed  from  the  sulphurous  acid  present 
in  the  liquor.  According  to  the  first  patents  the 
formation  of  sulphuric  acid  is  effected  by  oxidation 
at  a  comparatively  low  temperature  by  the  intro- 
duction of  air  or  oxygen  into  the  autoclave. 
The  reaction  4CaS03  =  3CaSO,  +CaS  takes  place 
subsequently.  As  copper  autoclaves  are  used 
copper  oxide  and  finally  copper  sulphate  are  formed 
and  the  following  reactions  take  place  : 

CuS04  +CaS  =  CaS04  +CuS  ; 

CuS  +  2HJS04  =  CuS04  +S02  +S  +  2H20. 

The  copper  therefore  causes  the  direct  formation 
of  fresh  quantities  of  sulphur  dioxide.  It  is 
found,  however,  that  the  presence  of  even  small 
quantities  of  iron,  zinc,  manganese,  or  other 
hydrogen-forming  metals  decreases  the  yield  of 
precipitate  considerably.  By  introducing  the  air 
at  a  higher  temperature  the  oxidation  and  de- 
composition take  place  simultaneously  and  so 
rapidly  that  the  action  of  the  metal  is  eliminated. 
The  formation  of  S03  at  lower  temperatures  is 
avoided  by  introduction  of  SO,  from  the  sulphite 
digesters.  When  the  sulphuric  acid  is  formed  at 
high  temperatures  the  reaction  may  be  expressed 
by  the  equation:  3SO,  =  2S03  +S,  and  theoretically 
no  air  is  required.  But  the  presence  of  air  is  of 
advantage,  as  it  causes  the  organic  compound  to  be 
precipitated  in  a  coarser  form.  The  new  autoclaves 
are  lined  with  lead  to  prevent  the  reaction  between 
the  SO,  and  the  autoclave  material.  The  re- 
actions may  then  be  expressed  as  follows  : — 

4CaSO,  =3CaS04  +CaS ; 
CaS+H2SO4  =  0aSO4+H2S. 

In  this  process  only  75%  of  the  total  solids  is 
precipitated,  and  Strehlenert  concludes  that  this 
portion  consists  of  compounds  of  sulpliinic  acids, 
the  remaining  25%  consisting  of  sulphonic  acid 
compounds.  In  his  calculations  Strehlenert  as- 
sumes a  liquor  recovery  per  ton  of  pulp  of  1200 
gallons,  or  1800  gallons  when  diffusers  are  used. 
He  also  assumes  the  most  favourable  conditions 
with  regard  to  yield  and  to  the  concentration  of 
the  liquor  (namely,  17%  solids).  The  operating 
cost  per  short  ton  of  fuel  in  a  Scandinavian  plant 
is  $2-88,  according  to  Strehlenert's  calculations, 
including  depreciation,  labour,  and  repairs,  as- 
suming a  recovery  of  1200  gallons  of  waste  liquor 
per  ton  of  pulp  in  a  plant  having  a  capacity  of 
about  20,000  tons  of  pulp  per  year.  But  this 
fuel  is  of  an  inferior  quality,  containing  about  18  % 
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aab  and  about  60%  of  water.  Considering  these 
two  points  the  cost  would  be  equivalent  to  $4*75 

per  short   ton  of  good  roal  of   I  1. 100  K.Th.  I'. 

Vssuming  the  concentration  ol  the  waste 
liquor  to  be  11%;  however,  nod  considering  the 
higher  cost  of  labour,  etc,  in  North  Vmerica, 
iii.-  manufacturing  cost  of  tecovored  fuel  will  be 
equivalent  to  $6*80  per  ton  of  good  coal  of  I  I,  loo 
It.Th. I  .  ..ii  the  basis  ol  a  33,000-ton  |.ul|>  mill 
and  a  recoverj  of  son  gallons  of  liquor  (328  lb.  of 
per  t.m  of  pulp.  On  the  basis  of  limn  gal- 
lons of  liquor  t  it'2  lb.  of  fuel)  per  ton  of  pulp,  the 
manufacturing  c^t  of  recovered  fuel  would  bo 
equivalent  to  $6*35  per  short  ton  of  coal  of  I  1,400 
IS. Th. I  . 

This  cost  could  probably  be  somewhat  reduced 
bj   th<  t*j   of  by-products  such  as  acetone, 

acetic  acid,  formic  acid,  and  methyl  alcohol,  but 
in  tin-  present  form  this  process  would  hardly 
be  "i  practical  interest  to  the  Canadian  industry. 
Under  the  conditions,  however,  which  at  present 
i  n  Si  indinavia  the  process  is  of  con- 
siderable value.  At  least  one  plant  is  in  operation 
in  Norway,  and  orders  have  been  placed  for  several 
plants  of  the  same  t  >  i ' » -  in  Sweden,  Finland,  and 
Russia. 

When  certain  by-products  are  recovered  hy 
destructive  distillation  the  fuel  process  appears 
to  better  advantage.  It  has  been  found  that 
distillation  of  tin'  precipitate  gives  66%  of  char- 
coal, 1ST",,  of  crude  arid.  21  ",,  of  tar  and  2:5-2% 
•  ■■  nun-condensable  gases  and  that  there  are 
present  in  the  crude  acid,  on  an  ash-  and  water- 
free   basis,   l*0— 1*1%  of  methyl  alcohol,  0-12% 

of  acetone.  0*45%  of  acetic  acid,  and  111111",,  of 
formic  acid.  The  economy  of  destructive  dis- 
tillation of  the  residue  has  not  yet  been  sufficiently 
investigated. 

\  process  which  lias  been  more  seriously  con- 
sidered in  America  is  the  manufacture  of  ethyl 
alcohol  bom  waste  sulphite  liquor.  The  amount 
of  fermentable  sugars  in  the  liquor  varies  con- 
siderably  since  their  formation  from  the  lower 
he\..sans  of  the  wood  as  well  as  their  destruction 
in  the  cooking  process  depends  largely  upon  the 
strength  of  the  acid  and  the  temperature  during 
the  last  part  of  the  process.  Usually  the  liquor 
contains  between  1-5  and  2%  of  fermentable 
sugars,  hut  in  some  cases  this  value  may  he  as 
as  2-4%.  Klason  found  a  waste  sulphite 
liquor  to  contain  mannose  0-526%,  galactose 
0*274%,  dextrose  1*65%.  Of  these  sugars  galac- 
tose ferments  more  slowly  than  the  others,  and 
the  highest  yields  of  alcohol  obtained,  namely. 
II',  hy  volume  of  the  liquor,  corresponds 
approximately  to  the  mannose  and  dextrose 
content.  On  an  average  only  1",,  of  alcohol  is 
obtained  on  a  commercial  scale,  although 
Landmark  claims  an  average  of  1*1%  for  his 
process,  and  the  Marchand  process  is  said  to  give 
[•25%  Of  alcohol. 

The  principle  of  the  various  processes  of  manu- 
facturing alcohol  from  waste  liquor  is  the  same. 
The  free  sulphurous  acid,  which  is  strongly  toxic 
to  yeast,  is  partly  removed  by  evaporation  and 
partly  by  neutralisation  to  a  point  of  acidity 
favourable  for  fermentation.  The  difference  in 
the  various  processes  lies  mainly  in  the  method  of 
neutralisation.  It  is  not  advisable  to  neutralise 
with  lime  alone,  as  a  large  excess  is  required, 
causing  the  destruction  of  a  large  proportion  oi 
sugars  and  an  undesirable  turbidity  of  the  liquor. 

In  the  Swedish  plants  which  are  Operating  under 
Ekstrom's  and  Wallin's  patents, a  smaller  quantity 
of  lime  witli  the  final  addition  of  calcium  car- 
bonate  affects  the  neutralisation.  In  Marchand's 
process  barium  carbonate  is  used,  while  in 
Landmark's  onlj  calcium  carbonate  is  employed. 
The  waste  liquor  does  no'  contain  nitrogen  and 
phosphates  in  the  quantity  required  for  normal 
fermentation,  and  if  yeast   extracts  which  do  not 


contain  the  necessar*.  amount  of  these  suhstances 
are  used  the\  must  lie  added  to  the  liquor  in  a 
suitable  form.  In  Ekstrom'a  process  a  *'  tem- 
pered yeast  "  is  added  which  is  prepared  to  meet 
the  special  condition  of  the  sulphite  liquor.  This 
is  not  necessary  in  Landmark's  process;  in  this 
Case  milk  or  whey  is  heated  with  acid,  die  pre- 
cipitate of  "  lignocasein  "  (which  can  be  used  in 
paper  sizing)  is  filtered  off,  and  the  lilt  rot ,-  added 

to  the  Liquor,  which  can  then  I,,-  fermented  directly 
with  ordinary  brewers'  yeast.  The  cost  of  (lie 
milk  is  said  to  he  covered  h\  the  value  of  the 
"  lignocasein." 

llaggluud  has  calculated  th,-  cost  of  manu- 
facturing litii",,  alcohol  based  upon  a  recovery  of 

Still  gallons  of  liquor  per  ton  of  pulp.  llis  calcu- 
lations are  based  on  .",11. nun.  20,000,  and  10,000- 
ton  mills  in  Scandinavia.     However,  if  we  assume 

for  Canadian  conditions  that,  (he  costs  of  plant, 
lahour,  salaries,  and  repairs  are  50%  higher  than 
in  Scandinavia,  and  if  we  further  allow  15";, 
depreciation  and  interest,  the  total  cost  of  one 
Imp.  gallon  of  Itlll",,  alcohol  will  he  $0*220,  $0*251, 
!  ml  suP'Wl  on  the  basis  of  a  30,000,  20,000,  and 
10,000-ton  puli>  mill  respectively. 

The  I  nam  1 1' act  u  ring  cost,  estimated  by  Landmark 
for  his  process  is  not  directly  comparable  with  the 
figures  given  above  because  he  bases  his  calcu- 
lations on  a  recovery  of  1400  gallons  of  liquor  per 
ton  of  pulp  and  upon  a  plant  connected  with  a 
15,000-ton  mill.  It  is,  however,  possible  to  bring 
these  calculations  to  a  certain  accordance  with 
those  used  in  the  discussion  of  the  previous  process 
whereby  the  cost  of  production,  including  deprecia- 
tion and  interest  and  cost  of  handling,  would  lie 
very  close  to  $0*19  per  Imp.  gallon  of  100% 
alcohol,  which  is  appreciably  higher  than  the 
cost  estimated  by  Landmark  himself.  With 
regard  to  the  cost  of  production  of  alcohol,  refer- 
ence may  be  made  to  an  article  by  Breckler  (see 
J.  Ind.  Eng.  Chem.,  1917,  9,  012;  this  J.,  1917,  902) 
giving  the  average  cost  of  alcohol  from  grain  for 
the  past  five  years  as  high  as  17-5  cents  per  proof 
U.S.  gallon  or  about  24  cents  per  Imp.  gallon, 
corresponding  to  $0-48  per  Imp.  gallon  of  100% 
alcohol,  which  is  considerably  higher  than  the  cost 
of  sulphite  spirit.  The  crude  sulphite  spirit  con- 
tains about  3%  of  methyl  alcohol.  The  two 
alcohols  can  be  separated,  but  this  is  not  necessary 
as  the  spirit  can  be  used  in  the  crude  form  for 
industrial  purposes,  as  motor  fuel,  for  illumina- 
tion and  cooking,  replacing  gasoline  and  petroleum. 
In  its  eighth  annual  report,  the  Commission  of  Con- 
servation points  out  the  importance  of  establisliing 
an  alcohol  industry  as  Canada  is  now  dependent 
upon  foreign  sources  for  her  supply  of  petroleum 
and   petroleum  products. 

The  production  of  sulphite  spirit  has  already 
reached  commercial  importance  in  other  countries. 
In  Norway  two  plants  are  in  operation,  while  four 
plants  in  Sweden  are  producing  one  million  gallons 
per  year  and  three  more  plants  are  being  erected. 
In  Germany  13  plants  are  being  built  or  are 
probably  now  in  operation  and  in  t  he  United  States 
two,  and  Ln  Switzerland  one  plant  is  operated. 
Considered  from  the  standpoint  of  utilisation  of 
waste  liquor  this  process  does  nut  solve  the  problem 
completely,  as  the  fermentable  sugars  represent 
only  15 — 20%  of  the  total  solids,  but  the  remaining 
liquor  may  be  used  in  one  of  the  other  processes, 
for  instance,  for  the  recovery  of  a  binding  material, 
or  fuel,  or  for  destructive  distillation  of  the  dry 
residue  obtained  by  evaporation. 

■\Yaste  sulphite  liquor  has  also  been  suggested  tor 
use  as  a  fertiliser,  but  in  this  case  its  value  is  only 
indirect  as  it  contains  the  substances  required  for 
a  good  fertiliser  in  very  small  amounts.  In  mixture 
with  other  substances  it  may  be  of  some  value  for 
poor  soils  because  of  its  content  of  organic  sub- 
stances which  form  a  good  medium  for  the  growth 
of  nitrogen-forming  bacteria. 
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As  the  amount  of  solid  substance  in  the  waste 
liquor  is  very  low  (only  11 — 12%),  the  economy 
of  most  of  the  processes  suggested  for  its  utilisation 
depends  largely  upon  the  cost  of  concentration.  A 
much  higher  efficiency  is  claimed  for  a  new  type  of 
evaporator  which  is  now  built  in  Sweden  and  by 
which  the  heat  of  the  vapours  from  the  liquor  is 
utilised  much  better  than  in  the  usual  multiple 
effect  evaporators.  Oman  has  recently  announced 
a  quite  different  method  of  concentration,  namely, 
by  freezing.  The  liquor  can  be  concentrated  to 
one-fourth  of  its  original  volume  much  cheaper  than 
by  evaporation.  No  details  regarding  this  new 
process  are  yet  available,  and  it  would  probably 
only  be  feasible  in  countries  with  cheap  water 
power  and  high  coal  prices. 

The  Canadian  sulphite  pulp  industry  consumed 
in  1910  about  728,000  cords  of  wood.  This  means 
that  approximately  1000  tons  of  wood  substance 
was  carried  away  daily  as  waste  with  the  liquor, 
and  it  shows  that  it  would  mean  a  tremendous 
saving  for  Canada  if  existing  processes  could  be 
adopted  or  new  methods  developed  by  which  this 
waste  could  be  eliminated  or  at  least  considerably 
reduced  in  an  economical  way. 

In  conclusion,  I  have  to  thank  Mr.  O.  F.  Bryant, 
of  the  Forest  Products  Laboratories,  for  the 
valuable  assistance  given  me  in  the  preparation 
of  this  paper. 


THE   DETERMINATION  OF  CELLULOSE  IN 
WOOD. 

BY  DR.    BJARNE   JOHNSEN   AND   R.    W.    HOVET,    B.SC. 

The  value  of  having  a  correct  method  for  the 
estimation  of  cellulose  in  wood  has  been  recognised 
for  many  years  and  has  resulted  in  a  large  number 
of  methods  being  proposed.  It  would  be  beyond 
the  scope  of  this  paper  to  review  all 
these  methods,  but  those  who  desire  to  make  a 
detailed  study  of  them  are  referred  to  the  original 
works  of  Renker*  and  of  Konig  and  Huhnf  and  to 
the  references  which  will  be  found  in  the  textbooks 
on  cellulose  published  by  Schwalbef  and  by  Cross 
and  Bevan§.  Generally  it  may  be  said  of  the 
methods  of  estimating  cellulose  that  they,  like  the 
commercial  processes  for  manufacture  of  wood 
pulp,  are  based  upon  the  high  resistance  of  the  true 
cotton  cellulose  towards  chemical  reactions  such 
as  hydrolysis  and  oxidation  and  the  comparatively 
low  resistance  of  the  non-cellulose  substances. 
The  disadvantage  of  these  methods,  however,  is 
that  they  either  do  not  effect  a  complete  removal 
of  the  non-cellulose  matters,  or  if  they  do,  that  the 
strong  reagents  employed  also  destroy  part  of  the 
cellulose  itself.  Some  of  the  methods  which  give 
a  comparatively  pure  product  are  too  complicated 
and  require  too  much  time. 

There  is,  however,  one  method  which  has  created 
more  interest  than  the  others,  namely,  Cross  and 
Bevan's  chlorination  method.  This  method  has 
been  extensively  used  in  scientific  investigations 
and  generally  adopted  by  the  industry.  Its 
advantages  are  that  the  chief  reaction,  the  chlorina- 
tion of  the  lignin.  has  been  comparatively  well 
studied  and  is  in  itself  a  colour  reaction  which 
indicates  when  the  purification  is  completed  and 
finally  that  the  method  is  carried  out  in  a  com- 

Caratively  short  time.  The  chlorination  method 
as  in  recent  years  been  considered  to  give  the  most 
satisfactory  results,  but  the  method  has  been 
carried  out  in  so  many  different  ways  in  the  various 
investigations  that  the  values  obtained  are  hardly 
comparable.  In  an  analytical  study  of  the  various 
Canadian  wood  species  used  in  the  paper  industry 

*  "  Ueber  Bestimmungsmethoden  der  Cellulose,"  Berlin,  1010. 
t  "  Beslimniung  der  Cellulose  in  Holzarten  und  Gespiustfasern." 
Berlin,  1912. 
t  "Die  Chemie  der  Cellulose,"  Berlin,  1911,  p.  613. 
§ "  Cellulose,"    London,    1916,    p.    94. 


it  was  considered  of  significance  to  be  able  to 
determine  the  cellulose  content  with  the  greatest 
possible  exactness.  However,  in  adopting  the 
chlorine  method  in  this  work  it  was  intended  by 
taking  advantage  of  recent  modifications  and 
attempting  further  improvements  to  establish  a 
standard  method  which  could  be  recommended 
for  future  investigations. 

The  action  of  chlorine  gas  upon  moistened 
vegetable  fibres  was  originally  studied  by  Cross  and 
Bevan*  in  their  investigation  on  jute  fibre.  They 
proved  that  with  jute,  which  they  consider  as  the 
typical  form  of  "  lignocellulose,"  the  reaction  with 
chlorine  gas  represents  a  chlorination  of  the  lignin 
groups  with  the  formation  of  a  lignin  cldoride  of 
the  empirical  formula  C^H^C^O,,,  a  yellow 
product  which  is  soluble  in  absolute  alcohol,  in 
alkali,  and  in  sodium  sulphite.  When  sodium 
sulphite  is  added  to  the  chlorinated  product  a  red 
colour  is  at  once  produced,  which  can  be  con- 
sidered as  the  most  typical  lignin  reaction  and 
therefore  represents  an  excellent  test  for  the 
degree  of  purification  during  the  operation  of  the 
method,  whereby  unnecessary  prolongation  of  the 
chlorination  can  easily  be  avoided.  With  jute  the 
chlorination  is  apparently  a  simple  replacement  of 
hydrogen  by  ch'orine  without  any  secondary 
reactions,  as  it  was  stated  by  Cross  and  Bevan  that 
hydrogen  chloride  was  formed  in  the  process  to  the 
same  extent  as  chlorine  was  fixed  to  the  lignin 
complex.  With  wood,  considerably  more  chlorine 
is  used  for  the  formation  of  hydrogen  chloride  th  n 
is  used  in  the  formation  of  lignin  chloride.  This 
fact  was  observed  by  Cross  and  Bevan  and  it  has 
been  generally  believed  that  this  was  caused  by  an 
oxidation  of  the  cellulose.  ButHeuser  and  Sieberf, 
who  studied  this  reaction  with  spruce  wood  more 
closely,  and  who  confirmed  Cross  and  Bevan's 
results,  were  able  to  prove  that  the  lignin  could  be 
completely  removed  by  the  chlorination  process 
without  any  oxidation  of  cellulose,  and  that  there- 
fore the  large  excess  of  hydrogen  chloride  must  be 
due  to  reactions  with  chlorine,  probably  oxidation 
of  non-cellulose  substances.  If,  on  the  other  hand, 
chlorine  gas  is  allowed  to  act  upon  the  cellulose 
residue  for  any  length  of  time  after  the  lignin 
has  been  removed,  the  cellulose  is  gradually 
transformed  into  oxycellulose,  and  this  reaction  is 
accompanied  by  a  slight  loss  in  weight  of  the 
substance  when  subsequently  heated  with  sodium 
sulphite.  Accordingly  it  is  important  to  reduce 
the  time  of  chlorination  to  a  minimum.  The 
chlorine  gas  reacts  in  the  first  place  with  the  surface 
of  the  fibre,  forming  a  layer  of  lignin  chloride  which 
very  soon  prevents  the  gas  from  acting  on  the 
interior  of  the  fibre,  and  unless  the  lignin  chloride 
I  is  first  dissolved  a  prolonged  exposure  to  the  gas  has 
no  favourable  effect.  The  removal  of  the  total 
lignin  can  accordingly  only  be  effected  by  inter- 
mittent treatments  with  chlorine  and  sodium 
sulphite.  This  was  shown  distinctly  by  Sieber 
and  Walterf,  who  stated  that  the  lignin  could  be 
totally  removed  from  finely  divided  spruce  wood 
in  four  chlorinations  with  a  total  time  of  exposure 
to  the  gas  of  one  hour,  if  the  periods  of  each 
chlorination  were  limited  to  20,  15,  15,  and  10 
minutes,  the  chloride  being  dissolved  in  sodium 
sulphite  after  each  period.  This  was  found  by  the 
present  authors  to  be  true  with  all  the  Canadian 
species  which  have  been  analysed  up  to  date.  This 
is  naturally  only  possible  when  the  material  used 
is  a  fine  and  uniform  sawdust,  which  should  be  of 
such  a  fineness  as  to  pass  an  80-mesh  sieve  but 
not  a  100-mesh  sieve.  The  sawdust  can  easily  be 
obtained  by  rasping  the  wood  with  a  suitable  wood 
rasp.  The  apparatus  used  for  the  purpose  in  this 
laboratory  consists  of  two  wood  rasps    fastened 


*  "Cellulose,"  1916,  p.  101. 

t  Z.  angew.  Chem.,  1913,  26,  801. 

t  Papier-Fabr.,  1913,  11,  1179. 
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t.i    a     support     to    which    .1     water    motor    gives    a 

reciprocating    horizontal    movement    of    about    6 

inches  on  full  stroke.     The  wood  is  held  in  a  jacket 

ed  down  on  the  wood  rasps  by  means  of 

[weights.    The  sawdust    drops   into   a   box 

below . 

Since  Schorger  *  found  that   the  final  cellulose 

residue     still     contained      fragments     ol     wood 

that   were  only   partially   reduced,  and  therefore 

gave  a  strong  methoxy   reaction,   it    is  not   sur- 

ing  thai  ins  values  for  cellulose  \\  ere  extremely 

high  and  that  great  variations  in  the  results  were 
experienced.     This    could    no    doubt     have    been 

avoided     by     using     a     more     uniform     material. 

Referring  to  Seuser  and  Sieber'e  investigation, 
mentioned  above,  the  authors  an-  unalile  to  agree 
with  Schorger  when  he  says  thai  "in  obtaining 
the  cellulose  absolutely  free  from  lignin  the  error 
Involved  by  destruction  of  the  cellulose  is  out  of 

all  proportion  to  that  caused  by  the  presence  of 
small  (plant ities  of  lignin." 

Variations     in     the     results  obtained     by     the 

ohlorination  method  may   be  partly  due  to  the 

mechanical  handling  of  the  material  during  the 
process  of  purification.  According  to  the  original 
method  the  fibrous  material  was  transferred  from 
chlorination  flask  to  crucible  and  vice  versa,  several 
times,  which  involved  a  possibility  of  fibre  losses 
eveil  with  very  careful  handling.  Schorger  and 
Etenker  used  this  method  of  operation.  Dean 
and  Tower  t  were  the  first  to  propose  that  the 
fibres  be  left  in  the  same  container  during  the 
entire  operation,  and  the  arrangement  suggested 
bj  Sieber  and  Walter,  which  is  based  upon  this 
principle,  is  a  great  step  towards  the  perfection  of 
the  method.  As  in  recent  investigations  vise  has 
n.  .1    been   made  ol   this  improvement,   which   is  in 

oor  opinion  extremely  valuable,  the  preparation 

the  (• b  crucible  as  suggested  by  Sieber  and 

\\ . 1 1 1 •■!■  is  described  here.  A  perforated  porcelain 
plate. V  (see  fig.),  which  fits  well  to  the  bottom  of 
the  Goocfa  crucible,  is  sewn  with  cotton  thread 
ween  two  pieces  of  fine  bleached  calico  cloth,  B, 
and  the  projecting  parts  cut  olT  close  to  the  edge 
of  the  plate.  After  the  plat"  has  been  purified  by 
boiling  with  alcohol  and  water  it  is  fastened  in 
the  bottom  of  the  crucible  with 
a  fine  platinum  wire,  C.  It  is 
often  necessary,  owing  to  uneven 
plates,  to  place  a  little  absorbent 
cotton  between  the  plate  and 
the  crucible  bottom.  The 
crucible  is  then  dried  at  105°  C. 
to  constant  weight  and  weighed 
in  a  weiglung  bottle.  By  the 
use  of  this  crucible,  in  which 
the  fibrous  material  remains 
during  the  entire  process,  very 
satisfactory  results  are  obtained 
as  regards  duplicate  work,  but 
the  values  are  very  high  in  com- 
p.uisou  witli  the  yields  obtained  in  the  commercial 
cooking  processes  and  also  in  comparison  with 
other  methods. 

As  all  the  lignin  is  removed  in  the  chlorinat  ion 
process  this  would  indicate  the  presence  of  other 
non-cellulose  substances  in  the  residue.     In  fact 

Ednig    and     Iluhn    have    strongly    criticised    this 
method    because   the    residue,    by    distillation    with 

hydrochloric  acid,  yields  large  amounts  of  furfural, 

which  can  only  be  removed  by  hydrolysis.  Accord- 
ing t"  Konig's  method  and  a  method  proposed  by 
Tolh-iis  and  Dmochowski.t  these  furfural-yielding 
impurities  can  be  removed  by  hydrolysis  with 
inic  acids  and  with  alkalis  which.  though 
ting  a  nearly  complete  removal  of  these  sub- 
stances,    attack*  the     cellulose     itself     seriously, 


•  J.  Bid.  Erie,  ('hem.,  ml",  9,  i.-.r,,  .-,(',4. 
t  .1.  Amer.  Cliem.  Soc.,  1907,  29,  lllfl. 
}  J.   LandwirHvhaft,  run.  Reprint. 
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making  these  methods  unsuitable  for  exact 
analysis.       Ml  inorganic  acids,  even  if  very  dilute, 

will  destroy  the  cellulose  more  or  less,  but  this  is 

not  true  of  certain  organic  acids.  It  was  found 
that  acetic  acid  in  admixture  with  glycerin,  at  a 
high  temperature,  is  able  to  hydrolyse  the  lower 
carbohydrates  and  a  large  proportion  of  the 
furfural-yielding    substances    without    attacking 

the  cellulose.  The  mixture  was  made  by  mixing 
glacial  acetic  acid  with  glycerin  of  sp.  gr.  1-26  in 
the  proportion  of  their  molecular  weights  (tit)  :  P2). 
This  mixture  can  be  heated  at  135°— 110°  C.  in  an 
open  flask,  making  it  possible  to  carry  out  the 
hydrolysis  at  this  high  temperature  without  com- 
plicated apparatus.  The  glycerin  causes  the 
fibre  substance  to  swell,  whereby  the  action  of  the 
cldorine  gas  is  greatly  facilitated.  The  accom- 
panying curves  show  that  the  loss  ill  weight  of  the 
wood  by  treatment  with  this  mixture  is  at  first 
very  rapid,  but  that  after  3 — 1  hours  a  maximum 

Effect  of  Hydrolysis  Br  Acetic  Acids  Glycerine  at  I37°C 
Balsam  Tir 
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is  reached.  The  mixture  also  dissolves  the  resin 
to  a  great  extent,  but  a  treatment  with  alcohol 
previous  to  the  hydrolysis  is  considered  to  be 
favourable  in  order  to  secure  a  total  removal  of 
the  resin  and  also  possibly  to  effect  a  dehydration 
of  hydrated  cellulose. 

The  following  is  the  method  adopted  for  the 
determination  of  cellulose.  Two  samples  of  about 
one  gram  each  of  air-dry  sawdust,  passing  an 
80-mesh  but  not  a  100-mesh  sieve,  are  weighed 
exactly,  transferred  to  small  flasks,  and  heated 
on  a  water  bath  for  J  hour  with  alcohol,  filtered 
into  the  crucibles,  and  washed  with  hot  alcohol. 
The  samples  are  then  transferred  from  the  crucible 
to  150  c.c.  flasks  and  covered  with  about  75  c.c. 
of  the  mixture  of  glycerin  and  acetic  acid  and 
heated  in  an  oil  bath  at  135°  C.  for  four  hours, 
using  long  glass  tubes  as  air  condensers.  The 
material  is  then  collected  in  the  crucibles,  washed 
well  with  hot  water,  and  the  crucibles  after  cooling 
placed  in  the  chlorination  apparatus  in  which 
they  are  connected  with  the  source  of  cldorine  in 
such  a  manner  as  to  prevent  escape  of  the  gas  into 
the  laboratory.  The  gas  is  now  passed  through  the 
crucibles  for  20  minutes,  after  which  the  free 
chlorine  is  removed  from  the  material  by  washing 
once  with  a  cold,  dilute  solution  of  sulphurous 
acid  in  water.  The  crucibles  are  then  placed  in 
small  beakers  which  are  filled  not  quite  to  the  top 
of  the  crucibles  with  a  3%  solution  of  sodium 
sulphite  and  heated  in  a  water  bath  for  J  hour. 
The  material  in  each  crucible  is  washed  with  hot 
water,  using  a  filtering  flask,  and  after  cooling,  the 
chlorination    process    is    repeated    in    the    same 
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way  three  times,  the  periods  of  chlorination 
being  first  15.  then  15,  and  finally  10  minutes. 
After  the  last  treatment  with  sodium  sulphite  the 
fibres,  after  being  thoroughly  washed,  are  dried  at 
105"  C.  for  four  hours  or  to  constant  weight  and 
weighed  in  closed  weighing  bottles.  The  residues 
are  calculated  in  percentage  of  bone-dry  wood,  the 
moisture  of  the  original  sawdust  having  been 
determined  in  a  separate  sample  by  drying  about 
two  grams  of  the  material  for  four  hours  at  105°  C. 
Table  I  gives  a  comparison  of  the  cellulose 
content  of  a  few  Canadian  wood  species  as  deter- 
mined by  this  modified  method  and  by  the  original 
chlorination  method  (without  acid  hydrolysis). 

Table     I. — Cellulose    content    of    some    Canadian 
woods. 


Diam., 

Annual 

Cellulose  %. 

Species. 

Original  Modified 

ms. 

rings. 

method. 

method. 

Aspeu  (PopnUis  tremuloddes) 

11} 

38 

(  60-95 
1  60-95 

57-35 
57-15 

Black  spruce  (Picea  mariana) 

91 

74 

(  54-55 
\  :,4 -BO 

50-78 
50-50 

Red  spruce  (Picea  mix 

10$ 

69 

1  54-95 
1  5510 

52-95 
52-95 

White  spruce  (Picea 

101 

83 

(  60-66 
1  59-95 

56-55 
56-40 

canadensis) 
Jack  pine  (Tinus  banksiana) 

81 

61 

/  53-08 
1  53-20 

49-35 

49-13 

Balsam  ttr  (Abies  balsamea) 

61 

54 

(  54-45 
t  54-40 

51-50 
51-70 

Hemlock  (Tsuga  canadensis) 

121 

119 

I  48-88 
t  48-72 

The  figures  show  that  the  cellulose  values  ob- 
tained bv  the  modified  method  are  from  2  to  4% 
lower  than  those  obtained  by  the  original  chlorina- 
tion method.  The  hydrolysis  has  consequently 
removed  certain  substances  which  are  not  removed 
by  the  latter  method.  As  the  chief  non-cellulose 
substances  in  the  wood,  other  than  resins,  are 
known  as  lignin  and  furfural-yielding  substances, 
the  yield  of  methyl  groups  by  distillation  with 
hydriodic  acid  and  the  yield  of  furfural  by 
distillation  with  hydrochloric  acid  and  precipita- 
tion with  phloroglucinol  were  determined  in  the 
residues  obtained  by  treating  balsam  fir  and  aspen 
according  to  the  two  methods. 


in  mixture  with  a  small  percentage  of  balsam  fir 
gave  3-10%  furfural  and  may  be  used  for  com- 
parison, as  the  difference  of  the  two  species  with 
regard  to  furfural  yield  is  not  very  appreciable. 
A  soda  pidp  from  aspen  wood  gave  9-69%  furfural. 
These  values  are  very  close  to  those  found  for 
the  cellulose  residues  obtained  by  the  modified 
method.  It  would,  of  course,  not  be  correct  to 
judge  the  value  of  a  method  for  cellulose  determina- 
tions from  the  similarity  of  the  residue  to  the 
commercial  pulps,  but  this  similarity  of  products 
obtained  with  different  materials  by  diflereni 
methods  indicates  that  there  is  a  certain  amount 
of  a  very  resistant  substance  in  the  wood  which 
may  be  considered  as  the  ultimate  product  of  the 
commercial  processes  of  purification.  As  an 
identical  substance  is  obtained  in  the  modified 
method  of  cellulose  determination,  it  may  be 
considered  very  useful  in  the  valuation  of  the 
various  woods  for  the  commercial  paper  pulp 
processes. 

Interesting  differences  in  the  distribution  of  the 
cellulose  throughout  the  tree  can  be  detected. 
On  a  previous  occasion*  the  decrease  in  cellulose 
content  from  the  base  towards  the  top  of  the  tree 
was  reported.  The  cellulose  content  was  also 
determined  at  the  same  height  from  the  ground  at 
various  distances  from  the  pith  of  the  tree  towards 
the  bark.  The  following  figures  were  obtained  from 
a  disc  of  balsam  fir  with  64  annual  rings  and  a 
diameter  of   10  A  inches  : — 

Table     III. — Variation    in    cellulose    content     in 
balsam  fir  from  2J'"'   to  bark. 

Cellulose  %. 


A. 

B. 

C. 

51-08 
51-20 

53-25 

53-28 

54-27 
54-15 

A. — Includes  sample  from  pith  to  15th  annual  ring.  B. — Fiom 
20th  to  35th  annual  ring.     C. — Sap  wood  (outer  15  rings). 

From  a  disc  of  aspen  9}  inches  in  diameter  and 
80  annual  rings  the  cellulose  content  of  sapwood 
and  heartwood  was  compared. 


Table  II. — Comparison  of  the  residues  obtained  by  the  two  methods. 


Residue  from — 

Method. 

Furfural. 

Methylfurfural. 

Total  furfural. 

Methyl  (CH3). 

Balsam  fir    .....->.. 

Original  

% 

3-87 

2-95 

10-49 

8-73 

1°56 
1-43 
1-39 
1-43 

0/ 

5°43 

4-38 

11-88 

10-16 

% 
01399 
0  1392 
0135 
0-127 

The  residues  give  no  colour  reaction  for  lignin 
and  are  completely  soluble  in  concentrated 
sulphuric  acid  giving  a  colourless  solution.  A 
low  yield  of  methyl  is  still  obtained.  This  methyl 
reaction  is  characteristic  for  the  bleached  com- 
mercial wood  pulps,  which  are  generally  recognised 
as  the  purest  form  of  wood  pulps.  The  reaction 
is  of  the  same  strength  and  must  originate  from 
the  presence  of  very  small  quantities  of  an  un- 
defined highly  resistant  substance.  The  furfural 
values  show  a  very  noticeable  difference  in  favour 
of  the  modified  method  and  it  is  interesting  to 
note  the  similarity  of  the  residue  to  the  high  grade 
commercial  pulps  with  regard  to  furfural  yield. 
It  was  not  possible  to  secure  a  sample  of  com- 
mercial bleached  sulphite  pulp  from  balsam  fir 
alone,   but   a   bleached  sulphite  pulp  from  spruce 


Table  IV. 

— Cellulose  content  of  aspen. 

Sap. 

Heart. 

% 
61-24 
61-45 

0/ 
10 

59-88 
60-19 

In  both  species  the  sapwood  has  a  higher 
cellulose  content  than  the  heartwood.  and  from 
the  former  table  it  may  be  taken  that  there  i  .  an 
appreciable  variation  in  the  cellulose  content 
throughout  the  heartwood,  at  least  in  trees  grown 
under  normal   conditions.     But   the   growth  of  a 

*  Pulp  and  Paper  Mag.,  1917,  IS,  333. 
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is  \ .  i  \  much  dependent  upon  the  position 
and  upon  the  growth  conditions  determined  bj 
Its  surroundings.  In  fact,  it  i^  seldom  that  a  tree 
of  absolute  normal  growth  is  found. 

\  disc  was  also  taken  from  a  balsam  fir  tree 
w  it  h  a  great  proportion  of  "rotholz"'  (a  condition  due 
to  Btram  or  climate  during  the  period  of  forma- 
tion .  One  pari  of  the  disc  showed  verj  rapid 
growth  and  another  pari  slow  and  normal  growth. 
The  disc  had  an  average  diameter  of  9  inches 
and  contained  54  annual  rings.  The  differences 
in  cellulose  content  were  bo  considerable  in  the 
various  parts  of  this  disc  thai  for  comparison  the 
lignin  content  was  determined  I'y  treating  the 
fibres  with  '•-",,  sulphuric  acid  in  the  cold  for  a 
period  of  three  hours.  The  yield  of  methyl  by 
distillation  with  hydriodic  acid  and  the  solubilitj 
in  alcohol  were  also  determined. 

Table    Y.     Analysis   of    disc    of    balsam    fir    of 
abnormal  growth. 


Rotholl  ' 


Rapid 
growth. 


S|.,u 

growth. 


Cellulose,  v 

Soluble  in  alcohol, 

Ugnln,  " 

Methyl  (OH,),  % 


39-42 
2-74 


2-05 

-III 
2-43 


52  35 
2-85 

84-85 
2-62 


Even  after  many  vears  of  normal  growth,  trees 
tna\  gradually  lose  their  value  both  for  structural 
purposes  and  as  paper-making  material  as  the 
result  of  attack  of  wood  destroying  fungi.  Vast 
areas  of  forest  are  often  covered  with  trees  so 
seriously  damaged  by  fungous  growth  that  they 
have  not  yet  been  used  as  a  raw  material  in  any 
industry,  and  their  utilisation  is  a  great  problem 
tn  tin-  forester.  The  fungus  Fomes  tgniarius 
(false  tinder  fungus)  is  distributed  practically  all 
over  the  world.  Starting  from  a  wound  in  the 
tree  it  extends  its  path  of  destruction  over  the 
entire  heartwood,  rendering  the  wood  entirely 
useless  for  structural  purposes. 

According  to  von  Schrenk  and  Spaulding*  one 
of  the  principal  effects  of  the  fungus  Fomes 
igniaritu  IS  the  solution  of  the  lignin  elements  of 
the  cell  wmII.  Hut  an  analysis  of  a  typical  sample 
hi  aspen  attacked  by  tliis  fungus  did  not  confirm 
this  statement.  Samples  from  the  decayed  heart  - 
wood  and  from  the  sound  part  were  analysed  with 
the  result  shown  in  Table  VI. 


tion  of  the  action  of  the  various  reagents 
employed  in  the  method  of  cellulose  determination 
upon  t  he  most  important  constituents  of  the  wood. 
This  work  was  undertaken  in  order  to  secure  as 
much  information  as  possible  regarding  the  details 
of  the  method  of  purification  and  to  obtain,  if 
possible,  new  data  regarding  the  general  compo- 
sition Ol'  Who. I. 

iii  discussing  the  determination  of  cellulose, 
reference  was  made  to  the  other  quantitatively 
most  important  substances  in  the  wood,  namely, 
lignin,  the  substances  yielding  furfural,  and  the 
other  carbohydrates  of  comparatively  low  molecu- 
lar weight.  Tin-  characteristic  reactions  of  these 
substances  have  been  used  in  determining  their 
presence  in  the  original  wood  as  well  as  in  the 
residues  isolated  from  this.  These  reactions  were 
also  used  in  studying  quantitatively  the  nature 
of  t  in-  substances  which  are  removed  by  the  various 
reagents  employed  in  separating  the  cellulose 
residue  from  aspen  and  ba  Sam  fir.  Samples  of 
these  species  wen-  disintegrated  by  means  of  a 
rasp  .and  the  material  which  passed  the  80-mesh 
sieve  but  not  the  100-inesh  sieve  was  used  for 
analysis.  The  material  was  extracted  by  boiling 
first  with  ether  for  6  hums  and  afterwards  with 
alcohol  for  6  hours  under  a  reflux  condenser  and 
with  continuous  stirring  in  each  case.  The  ex- 
tracted wood  was  then  boiled  in  water  for  Ii  hours 
under  a  rellux  condenser  with  constant  agitation 
and    the    material    afterwards    washed    with    hot 

water  and    then  air-dried. 

1.  Small  samples  of  the  Original  WOOd  were 
treated  in  exactly  the  same  manner  and  dried  at 
105°  C.  and  the  loss  in  weight  determined.  The 
extracted  and  air-dried  wood  served  as  material 
for  the  tests  recorded  below.  The  tests  were  as 
follows  : — 

2.  One  pari  of  the  extracted  wood  was  heated, 
in  a  beaker  placed  in  a  boiling  water  bath,  for  f 
hours,  with  a  3%  solution  of  sodium  sulphite  and 
the  fibres  afterwards  collected  on  a  filter,  washed 
with  hot  water,  and  air-dried. 

3.  Another  part  was  heated  with  the  mixture  of 
acetic  acid  and  glycerin  in  a  flask  under  a  reflux 
condenser  at  135°  C,  using  an  oil  bath.  The 
residue  was  then  washed  on  a  filter  with  hot  water 
and  air-dried. 

4.  Another  sample  was  treated  according  to 
the  original  method  of  chlorination  and  the  cellu- 
lose residue,  after  thorough  washing  with  hot 
water,  was  air-dried. 


TABLE  VI. — Analysis  of  aspen  attacked  by  the  fungus  Fomes  igniarius. 


Material. 

Diameter.        Cellulose.     |     Furfural. 

Methylfurfural.       Total  furfural,    j      Lignin. 

Soluble  in  hot  water. 

Sound  wood   .... 
Decayed  wood  . . 

ins. 
10, 

0 

42-211 

10°52 
9-98 

/o 
1-64 
210 

% 
1216 
1208 

% 

7-86 
1316 

% 

4-0 

14-85 

This  table  distinctly  shows,  contrary  to  tin- 
claim  Hi  von  Schrenk  and  Spaulding,  that  the 
cellulose  has  been  broken  down,  and  it  further 
shows  that  the  furfural-yielding  substances  are 
also  attacked.  The  copper  numbers  (1-99  for  the 
sound  part  and  8-05  for  tin-  decayed  wood),  and 
the  solubility  in  boiling  water  also  show  that  the 
cellulose  has  been  broken  down  into  reducing 
substances,  presumably  sugars. 

These  few  examples  of  the  application  of  the 
modified  method  of  cellulose  determination  ma> 
be  sufficient  to  demonstrate  its  usefulness  in  the 
analysis  of  wood,  especially  in  relation  to  the 
production  of  chemical  wood  pulp. 

Tin-  results  recorded  below  v.  wed  in  an 

•  Diseases  of  deciduous  Forest  rrees,  N.S.  Dent.  Igr.  Bull    149, 

1909,  i 


5.  One  sample  was  treated  according  to  the 
modified  method  of  cellulose  determination,  the 
residue  being  thoroughly  washed  with  hot  water 
and  afterwards  air-dried. 

The  loss  in  weight  by  each  treatment  was 
determined  in  separate  samples  and  calculated 
upon  the  bone-dry  weight  of  original  wood.  With 
all  the  residues  t  he  following  analyses  were  made  : — ■ 
The  j  ield  of  furfural  and  methylfurfural  was 
determined  by  distillation  with  hydrochloric  acid 
and  precipitation  with  phloroglucinol  according 
to  the  Tollens  and  Krober  *  method, and  extraction 
of  methylfurfural  with  alcohol  according  to  Ellet 
and  Tollens. f  Lignin  was  determined  by  treating 
the  fibre  for  three  hours  with  cold  72% "sulphuric 

•  .1.  f.  Landwirtschaft,  1901,  48.  357. 
t  J.  f.  Landwirtschaft,   1905,  53,   13. 
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acid,  the  residue  being  considered  as  lignin  ac- 
cording to  Klason.*  Methyl  groups  were  deter- 
mined by  distillation  with  hydriodic  acid  as  pro- 
posed by  Benedict  and  Bamberger,  t 


typical  reaction.  It  must,  however,  be  re- 
membered that  the  furfural  reaction  is  by  no 
means  a  characteristic  reaction  for  oxycellulose 
since,     for     instance,     the     typical     oxycellulose 


Table 

VII. — Constituents  of  the  original  fibres 

and  the  residues  from  the  various  treatments. 

Treatment. 

Furfural. 

Methylfurfural. 

Total  furfural. 

Total  pentosan. 

Lignin. 

Methyl  (CH3). 

Balsam  fir    .... 

Original  wood 

1 

2 

3 

4 

5 
Original   wood 

1 

2 

3 

4 

5 

% 

4-19 

4-12 

4-03 

3-89 

3-87 

2-95 

10-60 

11-10 

11-91 

11-38 

10-49 

8-73 

°/ 
3-12 

3-28 
3-33 
3  03 
1-56 
1-43 
1-39 
1-26 
116 
105 
1-39 
1-43 

/o 

7-31 

7-40 

7-36 

6-92 

5-43 

4-38 

11-99 

12-36 

13-07 

12-43 

11-88 

10-16 

/o 
12-54 
12-70 
12-62 
11-90 
9-33 
7-55 
20-47 
21-10 
22-10 
21-22 
20-32 
17-37 

% 
31-1 
30-22 
29-42 
25-56 

6-33 
5-45 
5-44 
3-99 

%      . 
201 
2-25 
2-42 
2-37 
0-1399 
01392 
2-70 
2-62 
2-48 
2-41 
0135 
0127 

Table  VIII. — Percentage  of  various  constituents  removed  by  the  several  treatments  (percentages   of  total 

amount  of  each  constituent  in  original  fibre). 


Percent,   removed,   calculated    on   amount   in    original 

fibre. 

Treatment. 

Total  loss  in  weight. 

Furfural. 

Methylfurfural. 

Total  furfural  or  pentosan. 

Lignin. 

Of 

% 

% 

% 

0/ 

Balsam  fir 

1 

5-32 

6-92 

0-45 

4-17 

8-01 

,,        ,, 

8-73 

1216 

2-56 

8-07 

13-66 

>,         >» 

3 

8-95 

15-51 

11-53 

13-81 

25-18 

,,         ,, 

4 

44-37 

48-64 

72-20 

58-74 

100-00* 

,,        ,, 

5 

48-94 

64  08 

76-60 

69-3? 

100-00* 

Aspen    .... 

1 

5-36 

0-85 

14-25 

2-25 

18-48 

,,         .... 

2 

13-94 

3-30 

28  06 

6-17 

26  08 

,,         .... 

3 

12-54 

6-04 

26-70 

9-26 

44-86 

,,         .... 

4 

39-14 

39-70 

39-14 

33-68 

100-00» 

5 

41-45 

51-80 

39-80 

50-40 

100-00* 

*  The  100%  as  given  in  this  table  refers  to  the  lignin  test  with 
when  used  on  the  cellulose  residue. 


'■%  sulphuric  acid,  which  gives  no  residue  or  colour  reaction 


From  the  figures  contained  in  these  tables  it  is 
again  seen  that  there  are  striking  differences  in  the 
chemical  composition  of  balsam  fir  and  aspen  or, 
in  general,  between  the  coniferous  woods  and  the 
broad-leaved  woods.  The  differences  may  be 
briefly  summarised  as  follows  : — The  broad-leaved 
trees  give  a  considerably  higher  yield  of  furfural 
than  the  coniferous  woods,  which  latter  contain 
much  more  substance  yielding  methylfurfural. 
This  substance,  or  at  least  part  of  it,  is  apparently 
very  resistant,  as  there  always  remains  a  consider- 
able proportion  of  it  in  the  residue.  The  com- 
mercial pulps  likewise  contain  a  large  proportion 
of  this  substance,  and  it  is  interesting  to  note  the 
high  resistance  of  the  substance  yielding  methyl- 
furfural in  the  analysis  of  decayed  aspen  given  in 
the  previous  part  of  this  paper. 

The  action  of  the  various  reagents  in  the  different 
treatments  used  is  to  remove  the  complex  yielding 
furfural  and  methylfurfural  ;  the  quantities  thus 
removed  depend  upon  the  hydrolysing  effect 
of  the  reagent  employed,  the  effect  of  the  acetic  acid 
treatment  being  most  pronounced. 

In  the  tables  given  above  the  yield  of  furfural  is 
also  calculated  as  pentosan,  the  f  ormationof  furfural 
being  a  typical  reaction  for  pentosans.  Other 
substances  have  also  been  shown  to  be  responsible 
for  the  furfural  yield. 

Cross  and  Bevan,  who  have  classified  wood  as 
lignocellulose,  claim  that  the  cellulose  residues 
they  obtain  from  wood  are  not  true  celluloses  of  the 
same  type  as  cotton  cellulose  but  that  they  are,  in 
properties,  true  oxycelluloses,  giving  furfural  as  a 


*  Svensk   Pap.   Tid.,    1916,   p.    129. 
t  Monats.,  260,  11. 


obtained  by  treatment  with  calcium  hypochlorite 
solution  does  not  give  the  reaction.  Moreover 
these  cellulose  residues  do  not  show  the  most 
typical  oxycellulose  reaction,  namely,  the  high 
reducing  power  (copper  number).  It  must  also 
be  considered  that  the  substance  which  gives  the 
furfural  yield  can  be  partly  removed  by  a  strong 
acid  treatment,  according  to  Konig*,  although  not 
without  a  simultaneous  destruction  of  the  cellulose. 
Furfural  is  also  obtained  from  "  wood  gurn,"  a 
substance  which  can  be  extracted  from  the  broad- 
leaved  woods  in  large  quantities  (about  15%),  and 
from  coniferous  woods  only  in  very  small  qua  n  titles 
by  treatment  with  cold  alkali  and  precipitating 
with  alcohol.  The  wood  gum  in  some  cases  also 
gives  a  methoxy  reaction.  This  wood  gum  cannot 
be  considered  a  uniform  product,  but  no  doubt  is 
a,  mixture  of  hydrolysed  pentosan  and  dissolved 
lignin. 

The  furfural  yield  of  the  cellulose  residue  has 
also  been  traced  to  so-called  furfuroids,t  sub- 
stances which  are  similar  to  the  pentosans  in  giving 
furfural  but  differ  from  the  pentosans  in  being 
fermentable.  They  are  considered  to  be  more 
resistant  than  the  pentosans  and  are  therefore  con- 
tained in  the  isolated  cellulose  residues  of  the  wood. 
There  is  also  the  possibility  that  the  product  is  a 
mixture  of  various  constituents  of  the  wood,  that  is, 
chiefly  products  of  hydrolysis  of  pentosans  and 
hexosans,  which  would  explain  the  characteristic 
reactions. 

The   values   for   lignin   obtained    by   treatment 

*  "  Bestimmung  der  Zellulose  in  Holzarteu  und  Gespinstfasern," 
Berlin,  1912. 
t  Cross  and  Bevan,  "Cellulose,"  p.  187. 
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with  sulphuric  add,  and  for  methyl  (which  also  is 

considered  to  be  a  guantitative  lignin  lvadinni 
shew  a  \.r\  peculiar  difference  in  the  two  classes  of 

\mm  xls  mid  :ilsn  in  the  I  u< i  in. -tin  ids.        Aspen  w  itli 

tin"  highest  yield  of  methyl  only  gives  a  verj  low 
value  for  lignin  with  sulphuric  acid.  There  is. 
therefore,  absolutely  no  connection  between  these 
\  lines  and  the  apparent  disagreement  Is  the 
results  must  be  explained  by  the  presence  of  two 
very  different  types  of  lignin.  That  there  axe 
different   types  of  lignin  has  been   indicated   by 

Kla-on.*  who  isolated  the  barium  salt  of  lignin- 
Sulphonic  acid  from  waste  sulphite  liquor.  While 
only  about  one-half  of  the  lignin  could  be  recovered 
in  this  way  the  high  yield  of  methyl  from  this 
compound,  in  comparison  with  the  lignin  content 
of  the  wood,  points  to  the  conclusion  that  there  are 
at  least  tun  lignins  in  spruce  wood,  of  which  one 
is  very  low  in  inethoxy  groups.  Klason  w  asa'soable 
t"  remove  from  wood.  t'\  alternate  extr.  etion  with 
alcohol  and  water,  a  small  proportion  of  lignin  of  a 
comparatively  low  molecular  weight,  whereas  the 
mm  salt  of  ligninsulphonic  acid  recovered 
from  the  waste  liquor  was  found  according  to 
him  to  have  a  molecular  weight  above  0000. 
Lancet  isolated  from  various  woods  two  lignic 
acids  of  different  composition  which  varied  in 
th.ir  solubility  in  alcohol.  Apparently  there  are 
considerable  differences  in  the  types  of  the  lignin 
substances  of  aspen  and  of  balsam  fir  which  are 
especially  characterised  by  their  solubility  in 
concentrated  sulphuric  acid.  Klason's  method  of 
determining  lignin  by  treatment  with  72% 
sulphuric  acid  is  recommended  for  spruce  and  can, 
as  far  as  our  experience  goes  with  the  Canadian 
woods,  be  used  with  advantage  with  the  coniferous 
woods  in  general,  but  seems  to  fail  entirely  with  the 
broad-leaved  trees. 

The  tables  given  aboVe  also  show  that  it  has 
not  been  possible  with  any  of  the  reagents  to 
extract  only  one  uniform  substance  from  the 
wood.  A  greater  or  a  smaller  proportion  of  a 
substance  may  always  be  dissolved  out,  but  always 
in  admixture  with  the  other  non-cellulose  con- 
si  it  uents.  This  has  been  stated  on  many  oc- 
casions and  has  been  explained  by  a  difference  in 
resistance  of  the  various  modifications  of  each 
substance.  In  this  way  designations  such  as 
hemi-celluloses,  pseudo-celluloses,  hemi-lignins, 
etc.,  have  been  proposed.  Konig  and  Rump}: 
have  classified  the  non-cellulose  substance  of  the 
cell  membranes  according  to  their  resistances  to- 
wards hydrolysis  as  "  proto-pentosans,"  "  proto- 
hexosans"  and  "  proto-lignins "  which  are  le- 
movable  with  water  at  2 — 4  atmospheres  pressure; 
the  "  hemi  "  type  of  the  same  substances  which 
are  removed  by  1 — 3  %  acids  at  2 — 4  atmospheres ; 
and  the  "  ortho  "  types  of  the  substances  which 
can  be  removed  only  by  strong  acid  or  by  dilute 
acid  at  high  pressure.  These  examples  will  be 
sufficient  to  show  how  difficult  it  is  at  the  present 
time  to  form  any  opinion  as  to  the  constitution 
of  wood,  but  they  indicate  that  besides  analytical 
work  a  critical  study  of  the  literature  on  wood 
chemistry  is  very  much  needed  in  order  to  sim- 
plify the  terminology  of  the  chemistry  of  wood. 

Wislicenus  §  has  studied  the  problem  from  the 
point  of  view  of  colloid  chemistry.  He  was 
able  to  precipitate  from  the  cambium  sap  of  the 
plant  39%  of  its  dry  weight  by  adsorption  on 
colloidal  clay  and  put  forward  the  theory  that 
the  lignin  represents  colloids  separated  out  from 
the  cambium  sap  by  adsorption,  one  part  of  which 
is  reversibly,  and  another  irreversibly'  deposited 
on   the  cellulose.     Klason||    favours   this    opinion 

•  "  Beltrlge  zur  Kenntniss  der  chem.  Zusanimeosctzung  des 
Fichtenholzeg,"  Berlin,  p.  12. 

tZ.  physiol.  Chem.,  1910.  14,  15,  217. 
i  Unters.  Z.   Nahr.  Gennssm.,   1914,   28,    177. 
§Z.  Chem.  Ind.  KoUoide,  191U,  6,  1—  2. 
HSvenak  Pap.  Tid.,  1910,  129. 


and  from  his  own  investigations  draws  the  con- 
elusion  that  6%  of  the  total  lignin  is  reversibly 
Combined  with  the  carbohydrates  of  the  wood, 
namely,  the  •_>",,  of  lignin  which  he  was  able  to 
dissolve  out  merely  by  boiling  with  water  and 
with   alcohol   alternately. 

Wislicenus'  theory  according  to  which  the  lignin 

and  the  carbohydrates  of  the  wood  are  combined 
on  the  basis  of  the  force  of  the  surface  tension, 
and  therefore  in  varying  proportions,  can  no  doubt 
be  applied  to  the  other  substances  of  the  wood, 
and  will  probably  form  the  basis  for  future  in- 
vestigations in  the  chemistry  of  wood.  The 
great  similarity  of  the  woods  with  regard  to 
chemical  composition  and  the  fact  that  it  is  not 
possible  to  dissolve  out  any  of  the  chief  con- 
stituents without  attacking  the  other  substances, 
makes  it  probable  that  each  of  the  substances 
cellulose,  lignin,  pentosans,  and  hexosans,  are 
present  in  the  wood,  partly  in  a  free  form  and 
partly  more  or  less  closely  attached  to  the  other 
substances,  which  explains  the  uniformity  in  the 
composition  of  each  species.  This  equilibrium, 
however,  must  change  as  soon  as  one  or  more 
substances  are  changed  in  quantity  or  are  totally 
absent.  If  we  consider  the  high  percentage  of 
pentosans  and  the  difference  in  the  nature  of  the 
lower  polysaccharides  of  the  broad-leaved  woods 
in  comparison  with  the  coniferous  woods,  it  may 
be  possible  to  explain  the  difference  in  behaviour 
of  the  lignin  complex  of  the  two  classes  of  woods 
towards  chemical  reagents  (hydrolysis)  and  also 
the  apparently  close  attachment  of  the  pentosans 
to  the  cellulose  in  the  case  of  aspen. 

This  point  of  view  does  not,  of  course,  exclude 
the  probability  that  the  lignin  groups  as  well  as 
the  groups  of  pentosans  and  hexosans  may  consist 
of  compounds  of  the  same  composition,  but  with 
varying  molecular  weights. 
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THE  PRESERVATION  OF  DECAYING  STONE. 

BY  A.  P.   LAURIE,   M.A.,   D.SC,  AND   CLERK  RANKEN, 
D.SC. 

(Abstract.) 

This  enquiry  has  been  undertaken  at  the  request 
of  His  Majesty's  Office  of  Works  with  a  view  to 
dealing  with  the  pressing  problem  of  the  preserva- 
tion of  decaying  stonework  in  ancient  buildings, 
and  the  following  observations  are  the  results  of 
the  preliminary  experiments.  It  is  therefore  not 
merely  a  question  of  treating  a  stone  which  is  at 
present  free  from  decay,  with  some  solution  which 
will  increase  its  durability.  In  the  case  of  these 
ancient  buildings  the  stone  is  already  decayed 
to  a  certain  extent  and  is  in  a  crumbling  condition. 
If  this  crumbling  surface  is  cleaned  off,  the  whole 
artistic  value  of  the  work  is  destroyed.  It  is 
therefore  necessary  to  find  something  which  will 
not  only  preserve  the  stone  from  further  decay, 
but  will  reconstruct  the  existing  crumbling  stone. 

Various  substances  have  been  put  on  the  market 
with  a  view  to  stone  preservation.  These  sub- 
stances can  be  classified  into  certain  groups.  Some 
of  them  consist  of  materials  of  the  nature  of  paraffin 
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wax  dissolved  in  a  volatile  solvent,  the  idea  being 
to  fill  the  pores  of  the  stone  with  a  neutral  sub- 
stance which  will  prevent  further  admission  of 
moisture  and  will  tend  to  bind  the  particles  to- 
gether. Others  consist  of  solutions  of  materials 
like  Unseed  oil,  which  are  gradually  converted  by 
the  action  of  oxygen  into  jellies,  which  are  meant 
to  fill  the  particles  of  the  stone. 

There  are  others  which  are  intended  to  act  upon 
the  calcium  carbonate  or  sulphate,  producing 
insoluble  compounds  which  are  intended  to  bind 
the  stone  together.  And  there  are  others  in  which 
two  solutions  are  vised,  with  a  view  to  form  a 
precipitate  within  the  pores  of  the  stone  itself. 

In  the  case  of  the  simplest  form  of  preservative — 
a  solution  of  a  solid  which  is  to  be  left  in  the  stone 
on  evaporation,  like  paraffin  wax — the  difficulty 
is  to  ensure  that  the  solid  will  be  left  within  the 
interior  of  the  stone,  the  probability  being  that 
in  most  cases — as  a  result  of  capillary  action — 
it  will  be  found  in  the  outer  layer.  '  This  also 
probably  applies  to  solutions  which  are  intended 
to  decompose  spontaneously,  as  they  will  be  drawn 
out  by  evaporation  before  decomposition  takes 
place. 

Better  results  might  be  hoped  for  in  the  case  of 
solutions  which  are  intended  to  act  on  calcite  or 
calcium  sulphate  already  within  the  stone,  and  so 
produce  an  insoluble  precipitate,  though,  on  the 
other  hand,  they  involve  serious  questions  as  to 
how  far  it  is  wise  to  attack  an  existing  cementing 
material  with  a  view  of  forming  a  new  one. 

In  practice,  it  has  been  noticed  that  in  many 
cases  preservatives,  while  producing  temporary 
effect,  ultimately  result  in  scaling. 

The  result  of  our  experiments  is  to  show  that, 
even  if  a  stone  is  sprayed  several  tunes  with 
solutions  of  paraffin  wax,  it  will  not  be  rendered 
non-porous  to  moisture.  It  would  be  necessary 
to  carry  on  the  loading  with  paraffin  wax  to  a 
point  which  would  be  quite  impossible  in  practice, 
in  order  to  obtain  this  result.  But  it  has  also  been 
found  that  the  paraffin  wax  has  a  marked  effect 
on  the  process  of  evaporation  which  takes  place 
afterwards.  If  the  stone  has  been  sprayed  with 
paraffin  wax  before  treatment  with  a  potassium 
ferrocyanide  solution,  this  spraying  will  only 
partially  prevent  the  absorption  of  the  solution, 
but  tends  to  prevent  on  evaporation  the  crystallisa- 
tion of  the  potassium  ferrocyanide  on  the  outside 
of  the  stone.  The  tendency,  however,  for  such 
crystallisation  is  to  take  place  principally  just 
underneath  the  paraffin  wax  layer.  This  laver  is 
very  thin,  the  solution  of  paraffin  wax  being 
absorbed  readily  by  the  stone,  but  on  evaporation 
depositing  the  paraffin  wax  at,  or  near,  the 
surface.  It  is  evident,  therefore,  that  a  stone  so 
treated  with  paraffin  wax  will  still  continue  to 
absorb  moisture,  while  the  resulting  products  of 
decomposition  will  tend  to  collect  just  under  the 
surface  layer,  and  by  crystallising  out  in  that 
position,  will  ultimately  produce  flaking  of  the 
stone. 

It  is  probable,  therefore,  that  all  stone  preserva- 
tives of  a  greasy  nature  will  be  peculiarly  apt  to 
produce  flaking  ultimately  on  the  stone.  This 
raises  the  interesting  question  how  far  the  deposit 
of  greasy  smoke  p;  ri .  cT  s  is  an  important  agent  in 
the  decay  of  stone. 

It  is  obvious  then  that  the  first  problem  is  to 
ensure  that  the  particular  material  used  per- 
manently penetrates  to  a  considerable  depth  within 
the  stone  itself,  the  first  penetration  being  of  no 
value,  owing  to  the  subsequent  evaporation. 

Phenomena  involved  in  the  use  of  two  precipitating 
solutions. 
If  a  piece  of  stone  about  1  in.  in  section  was 
saturated  with  one  solution  and  then  poulticed 
on  one  side  with  another  solution  that  would  form 
a  precipitate,  we  found  in  some  cases  that  there 


was  not  only  a  copious  precipitate  on  the  Mde  of 
the  stone  that  was  poulticed,  but  a  so  a  copious 
precipitate  on  the  back  of  the  stone,  penetrating  a 
little  way  into  the  interior;  while  in  the  centre  of 
the  stone,  very  little,  if  any,  precipitation  was 
visible. 

71ic  cementing  properties  of  precipitates. 

If  the  pores  of  the  stone  have  been  filled  to  a 
sufficient  depth  with  an  insoluble  substance,  are 
we  justified  in  assuming  that  this  substance  will 
folia  a  successful  binding  material,  holding  the 
particles  of  the  stone  together  ? 

A  large  number  of  organic  substances,  such  as 
linseed  oil,  paraffin  wax,  casein,  resins,  and  gums, 
have  the  property  of  cementing  particles  together, 
and  we  also  know  from  the  study  of  stones  them- 
selves, that  many  substances  also  will  act  as  a 
cement,  even  a  crystalline  body  such  as  calcite 
forming  a  firm  and  strong  cement  between  par- 
ticles  of  quartz. 

We  are  also  familiar  with  the  cementing  pro- 
perties of  the  jelloids  produced  during  the  setting 
of  Portland  cement,  but  in  the  case  of  stones,  these 
inorganic  cements  have  been  produced  very  slowly 
and  under  special  conditions,  while  in  the  case  of 
Portland  cement,  the  partial  change  into  a  gela- 
tinous mass  with  the  minimum  quantity  of  water 
present  is  very  different  from  the  conditions  of 
precipitation  when  a  stone  is  treated  in  the  usual 
way  with  two  precipitating  substances. 

We  are  therefore  not  justified  in  assuming  that 
even  such  substances  as  silica  or  alumina  are 
going  to  act  as  a  cementing  material  of  any  value 
when  precipitated  rapidly  within  the  pores  of  the 
stone. 

We  decided  in  the  first  place  to  study  what 
happens  when  a  stone  is  treated  with  a  simple 
solution  whether  of  a  salt  in  water  or  of  a  material 
like  paraffin  wax  dissolved  in  a  volatile  solvent. 

A  large  number  of  slabs,  about  i  in.  each  way 
and  about  1  in.  thick,  were  cut  from  Cullaloe 
stone,  a  fairly  porous  stone,  consisting  almost 
entirely  of  silica,  the  analysis  being  as  follows : — 
Silicious  matter9917  %,  Al"2O3011  r'0,Fe,Os  007  %, 
MgC03  0-12%,  combined  water,  etc.  0-40°,,, 
moisture  0"03°o.  The  binding  material  between 
the  particles  of  quartz  is  apparently  a  silicious 
deposit.  This  stone  was  therefore  selected  as  not 
being  likely  to  introduce  any  chemical  complica- 
tions in  the  experiments. 

A  series  of  wooden  frames  were  made,  with  a 
flange,  similar  to  picture  frames,  into  which  the 
slabs  of  stone  could  be  fitted,  and  pressed  up 
against  a  rubber  washer,  by  means  of  clamps.  In 
this  way  one  surface  of  the  stone  was  exposed,  and 
could  be  treated  by  spraying  with  various  materials, 
while  at  the  same  time,  the  creeping  of  the  solution 
round  the  edges  of  the  stone  was  prevented  by 
the  rubber  washer.  In  addition  to  spraying,  we 
ultimately  adopted,  as  a  much  more  effective 
method,  covering  the  surface  with  paper  pulp 
soaked  with  the  solution  with  which  we  wished 
to  treat  the  stone,  and  covering  the  paper  pulp 
again  with  lead  foil,  the  whole  being  pressed 
gently  against  the  stone,  so  as  to  remain  in  contact. 
Such  solutions  laid  on  in  this  way  would  remain 
moist  for  some  time,  and  if  necessary  could  be 
renewed  from  time  to  time. 

We  also  had  a  small  machine  constructed, 
consisting  of  a  cylinder  and  a  screw  piston,  for 
compressing  and  forming  small  cylindrical  bricks, 
in  order  to  test  the  behaviour  of  various  solutions 
when  mixed  with  pure  white  sand,  ground  Portland 
stone,  and  ground  Ketton  stone,  as  representatives 
of  pure  silicious  sandstone,  calcareous  sandstone, 
and  purely  calcareous  stone.  By  mixing  these 
powders  with  various  solutions,  precipitates,  and 
preservatives,  and  pressing  them  into  bricks,  it 
was   possible   to   test,    under   very   advantageous 
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circumstances  i"  the  solutions  used,  how  these 
solutions  behaved,  ami  to  what  extent  the]  could 
be  regarded  as  successful  binding  materia] 

rii.-  first  experiments  were  made  i"  test  the 
question  as  to  now  far,  after  treatment  with  the 
solution,  capillar)  forces  oame  into  play,  and 
removed  the  solution  from  the  stone. 

Some  of  ilii-  slabs  of  stone  alread)    described, 

after  having  been  unted  in  the  wooden  frames, 

were  treated  with  the  following  salts  in  solution 
in  water:  Potassium  ferrocyanide,  sodium  phos- 
phate, sodium  sulphate,  ammonium  phosphate, 
oopper  ulphate,  copper  nitrate,  lead  nitrate, 
copper  chloride,  pota  shim  chromate,  potassium 
arsenite,  potassium  bichromate,  cobalt  chloride, 
ferric  chloride,  barium  acetate,  chromium  chloride, 
i'.  The  reason  for  the  selection  of  these  salts 
was  that  in  most  instances  thej  lend  themselves 
to  detection  bj  means  of  strong  colouring  actions. 

Willi  ill.'  exception  of  ferric  and  chromium 
chloride,  soap,  and  potassium  arsenite,  in  every 
instance  h  was  found  that  as  the  stone  dried  the 
-ill  in  solution  was  practically  removed  almost 
entire]}  to  the  surface  layer,  although  before  the 
stom  was  allowed  to  dry  it  had  been  saturated 
with  tin-  solution,  which  had  begun  to  crystallise 
on  t  In'  back  of  I  hr  stone. 

I'll.-  tendency,  however,  to  rush  rapidly  out 
from  tin'  stone  is  not  equallj  strong  in  the  case 
of  all  these  salts,  potassium  ferrocyanide  being 
ill.-  most  marked  example  of  tin'  kind. 

Three  salts,  ferric  and  chromic  chloride  and 
potassium  arsenite,  and  also  soap,  were  found  to 
I...  exceptions  to  the  genera]  rule,  these  salts 
remaining  to  :i  very  large  extent  within  the 
interior  of  t ho  stone. 

In  order  <••  test  organic  substances,  we  selected 
ilutiona  of  shellac  in  alcohol,  and  of  paraffin  wax 
in  xylol,  and.  as  has  already  been  stated,  we  not 
onh  found  thai  several  sprayings  of  paraffin  wax 
were  not  sufficient  to  make  a  stone  realrt  water- 
tight, hut  we  also  found  I  hat  both  these  substances 
came  to  i  In-  surface  of  the  stone  during  the  process 
of  drying.  We  a'-"  found  that  if  the  stone  was 
Brat  light!]  sprayed  with  a  solution  of  paraffin 
was  in  xylol, and  then  treated  with  a  salt  solution, 
there  was  verj  much  less  tendency  for  the  sail  to 

Crystallise   on    tin.  outside  of   the   stone    and    that 

(he  distribution  in  the  interior  of  the  stone  was 
better,  bnt  that  there  was  a  distinct  tendency  for 
an  excess  of  ihe  sail  to  I...  deposited  .just  under- 
neath the  main  paraffin  wax  layer,  which  la\  from 
1  16th  to  I  8th  of  an  inch  In-low  the  surface  of 
tin-  stone.  This  result  has  already  been  referred 
i...  as  showing  the  danger  of  using  greasy  mat  erials 
as  Btone  preservatives,  in  that  it  tends  to  cause  an 
accumulation  of  crystalline  matter  dissolved  from 
the  stone,  jus)  under  the  surface  layer. 

In  order  to  check  these  experiments,  we  made 
a  series  of  experiments  with  the  lu-ieks  made  of 
sand,  with  a  view  to  finding  out  how  the  solution 
would  he  distributed  under  those  conditions.  In 
each  eas..  of  course,  the  solution  was  mixed 
evenly  throughout  the  -and.  'The  little  brick  was 
then  allowed  to  dry,  and  examined;  it  was  then, 
in  many  cases,  immersed  in  water,  to  see  what 
would  happen  under  i  hose  conditions.  Solutions 
of  shellac,  gelatin,  paraffin  wax,  and  albunrn, 
were  all  tried,  and   in   each   ease  the  result  was 

..I  ion  .  hi  Ihe  outside  of  t  he  brick      which   was 

aboul   I  in.  iii  diameter  and  about  -  in.  long     of  a 
lend  layer  about    I    16th  of  an  inch  thick,  while 

if    a    hole    was    drill. -d    inside    Ihe    brick,    the    sand 

could  In-  poured  [reel]  from  lie-  interior. 

Sou xperiments,  however,  made  with  gelatin 

require  to   be  discussed   in   more  detail,  as  thej 
illustrate  a  verj  interesting  point  in  this  connection. 

If  a  stone   is   treated    with   a    liquid  which  solidities 

without    evaporation,    the    Liquid    should    remain 
throughout    the   stoi venl)    distributed.     That 

this  is  so  was  shown  bj  experiments  with  bricks 


made  with   solutions  of  gelatin   in    water.      In    the 

'■ise  of  a  i  %  solution  ihe  hardening  was  entirelj 
superficial,  the  sand  pouring  freelj  from  the  in- 
terior; this  was  still  tine.  I.ut  |o  a  lesser 
extent,  for  the  3  %  solution ;  hut  in  the  ease  of  the 
5%  solution  the  hardening  of  the  sand  brick  took 
place  all  through. 

While,  in  I  he  ease  of  .  |l  I  hese  i imrga  ii je  solut  ions 

which  we  have  tested,  with  the  exception  of  ferric 
and    chromic    chloride    and     potassium    arsenite, 

t  he  result  has  been  to  bring  t  he  solid  to  i  he  surface, 

there  ale  no  doubt  exceptions  to  this  rule  as  it  is 
pOSSible     to     seleel      suhslallees     which,      when      ds- 

s..|\  ed   in  water,  low  er  the  surface  tl  ns'on  instei  d 

of  increasing  it.  such  as  .•  so'ution  of  soap;  ami, 
moreover,  as  (he  surface  tension  of  a  mixture  is 
the  sum  of  ihe  surface  tension  of  the  separate 
constituents,  it  is  quite  possible  that  the  tendency 
of  one  substance  in  solution  to  cause  crystallisation 
on  the  outside  of  the  stone  might  he  counteracted 
bj  the  condition  of  another  substance.  Investiga- 
tion in  this  direction  was  carried  out  and  I  he  effects 

of  sugar,  glycerin,  starch,  and  soap  were  tried  on 

aqueous  solutions  of  various  salts. 

(1)  Glycerin  on  every  occasion  was  round  to 
favour  retention.     Even  with  saturated  potassium 

fei'picvauiil ily  a.  very  small  a unt  crystal- 
lised on  (he  surface. 

(2)  Soap    produced    practically   no  effect. 

(:i)  Starch  caused  retention  to  a  small  extent 
hut .  on  the  other  hand,  did  not  permit  of  the  stone 
taking  up  the  solution  readily. 

(I)  Glucose  caused  retention  better  than  starch, 
Imt  mil  neari]  so  great  as  glycerin. 

Method  of  experiment. 
(a)  Stones  soaked   with  concentrated  solutions 
of   potassium    ferrocyanide,    copper   chloride,    or 
barium    chloride   and    allowed    lo    drj    gave    large 

crops  of  crystals  on  the  surface  after  2  or  :;  days. 

(H)  Stones  soaked  with  Ihe  same  concentrated 
solut  ions  to  which  a  small  anion  id  of  glycerin,  etc.. 
had  I. eeli  added  and  allowed  to  dry,  were  compared 
with  (V).  Also  after  standing  drying  for  3  weeks, 
Ihe  si  ones  (B)  were  hrokeii  and  Ihe  interior  tested. 
The   tests   showed    whether   the   stones   did    or  did 

not  retain  ;  e.g.,  a,  Cullaloe  sandstone  slab  treated 

with  concentrated  potassium  ferrocyanide  ami  a 
drop  or  two  of  glycerin  was  allowed  to  dry  for 
.'!  weeks,  broken  and  the  surface  and  the  interior 
tested  with  drops  of  ferric  chloride.  The  Prussian 
blue  formed  in  the  interior  was  as  dense  as  (hat 
on  the  surface.  Again,  after  drying  for  II  months, 
the  ferric  chloride  lest  still  showed  I  hal  1  he  potas- 
sium ferrocyanide  remained  ill  the  interior.  It 
was  also  noticed  that  the  stone  had  not  got 
absolutely  dry  after  9  months,  hut  still  retained 
t  races  of  moisture. 

Tl fleets  of  glucose  and  glycerin,  nit  robenzene, 

aniline,    methyl    acetate,    and    ethyl    heiiy.nate    on 

retention  of  alcoholic  solutions  wen-  also  tried. 
In  all  cases  the  addition  of  glycerin,  etc.,  seemed 
to  have  no  effect  in  causing  the  substances  to 
remain  inside  I  he  stone. 

The  result  of  these  experiments  is  to  show  that 
while  no  reagent  has  been  found  to  prevent  the 
deposition  in  the  outer  layer  of  substances  in 
organic  solvents,  the  addition  of  a  little  glycerin 
to  water  solutions  is  sufficient  to  prevent  this. 
We  therefore  recommend  (hat-  in  any  practical 
tests  of  water-dissolved  stone  preservatives,  the 
precaution  of  adding  a,  little  glycerin  he  taken. 

In  order  (o  test  how  far  various  substances 
acted  as  cements,  we  made  lip  a  series  of  bricks 
mixed     with     various    materials,    directing    special 

attention  to  the  Suosilicates,  as  much  attention 

has  been  directed  lo  them  lately  as  stone  pre- 
servatives,  more  especially  in   Germany. 

In  the  lirst  place,  we  selected  certain  gelatinous 
precipitates  which  are  generally  supposed  to  act 
as   cements,  and   having   made   up    Bricks   mixed 
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witli  sand  and  gelatinous  precipitates  and  given 
them  three  weeks  to  dry,  we  examined  their 
condition  and  then  immersed  them  in  water  and 
examined  their  condition  again.  We  found  that 
precipitates  of  alumina  and  silica  completely 
failed  to  act  as  cementing  materials  in  the  case 
of  sand.  If  mixed  with  a  little  lime,  the  bricks 
were  a  little  harder,  but  at  once  got  soft  in  water. 
Aluminium  fluosilicate  showed  a  distinct  tendency 
to  come  to  the  surface  of  the  brick,  and,  whether 
alone  or  mixed  with  lime,  the  resulting  brick  was 
at  once  softened  in  water.  Zinc  hydroxide 
and  calcium  hydroxide,  alumina  and  barium 
hydroxide,  stannic  acid,  and  stannic  acid  and 
calcium  hydroxide,  etc.,  failed  to  produce  bricks 
which  would  stand  the  test  of  water  ;  while 
casein,  and  zinc  hydroxide  mixed  with  calcium 
hydroxide  stood  the  water  test  successfully. 

The  results  obtained  will  be  found  in  the  follow- 
ing table. 


Hardness  after 

Hardness  in 

Sand. 

Binding  material. 

three  weeks. 

water. 

Silica  hydrated. 

Crumbly. 

Very  soft. 

Alumina  +  calcium 

hydroxide    

Sdica     hydrated -(-cal- 
cium hydroxide . . . . 

1  Not  quite  so 
j"      crumbly. 

Soft. 

Soft. 

Aluminium  fluosilicate 

4- calcium  hydroxide 

Harder. 

Soft. 

Aluminium  fluosilicate 

Hard  outside. 

Very  soft. 

Aluminium      sulphate 

then    barium    hydr- 

oxide     

Hard  outside. 

Very  soft. 

Zinc  hydroxide      

Fairly  hard. 

Soft. 

Zinc     hydroxide  -i-  cal- 

cium hydroxide 

Harder. 

Hardish. 

Stannic  acid   

Powder. 

— 

Stannic  acid  1  calcium 

Crumbly. 

Very  soft. 

Hard. 

We  next  made  up  a  similar  set  of  bricks  with 
Ketton  stone.  In  this  case,  zinc  fluosilicate, 
magnesium  lluosilicate,  and  what  is  known  a* 
"  Doppel "  fluosilicate,  as  supplied  by  Hans 
Hauenschild,  Berlin,  failed  to  form  permanent 
bricks.  In  each  case  the  bricks  were  crumbly 
after  two  weeks,  though  those  prepared  with  the 
Doppel  fluosilicate  were  not  quite  so  crumbly 
as  the  others. 

These  results  are  of  considerable  importance, 
as  it  is  claimed  for  these  fluosilicates  that  in  the 
case  of  calcareous  sandstones,  the  resulting 
complex  precipitate  of  fluosilicate  of  lime  and  zinc 
and  magnesium  hydroxides  forms  a  reliable 
cementing  material. 

Any  supposed  preservative  which  depends  for 
its  success  as  a  binding  material  on  attacking  the 
calcite  which  the  stone  contains  should  be  re- 
garded with  profound  suspicion.  The  results  do 
not  justify  the  use  of  a  solution  which  is  to  depend 
upon  its  success  in  attacking  the  calcite  existing 
within  the  stone,  destroying  the  natural  cement 
of  the  stone,  in  order  to  create  another.  If  a 
solution  is  to  be  selected  with  this  aim  in  view, 
it  is  difficult  to  imagine  anything  better  than  the 
fluosilicates,  and  it  is  for  that  reason  that  we  have 
tested  them  so  carefully,  and  have  come  to  the 
conclusion  that  they  arc  not  reliable. 

Such  a  process  must  be  distinguished  from  that 
of  Sir  Arthur  Church,  in  which  case  he  is  attacking 
the  sulphate  of  lime  in  the  stone,  which  is  already 
a  decomposition  product,  and  therefore  is  not 
injuring  the  structure  of  the  stone  by  the  treatment 
to  which  it  has  been  subjected. 

The  second  conclusion  which  we  have  arrived 
at  from  these  experiments  is  that  a  very  large 
number  of  colloid  precipitates,  such  as  silica  and 
alumina,  cannot  be  regarded  as  cementing  materials. 


The  direction,  therefore,  that  the  enquiry  should 
take  should  be,  if  possible,  to  find  an  inorganic 
substance  which  is  insoluble  in  rain  water  and  the 
acids  usually  found  in  rain  water,  which,  without 
requiring  to  attack  in  any  way  the  natural  com- 
bining material  of  the  stone,  will  form  a  successful 
cement  for  particles  of  quartz. 

The  conditions  of  precipitation  within  the  stone. 

It  is  evident,  from  what  has  been  already  stated, 
that  we  have  to  look  for  our  successful  preservative 
in  one  of  two  directions,  i.e.,  we  must  either  find 
a  single  solution  or  liquid  which  will  solidify  within 
the  stone  and  form  a  successful  combining  material 
without  showing  any  tendency  to  come  to  the 
surface,  or  we  must  obtain  the  result  by  a  process 
of  double  precipitation,  by  the  action  of  one 
solution  upon  another.  The  difficulties  of  obtain- 
ing such  a  solution  are  sufficiently  obvious,  but 
it  must  not  be  ruled  out  of  the  ultimate  possi- 
bilities. At  the  same  time,  it  is  very  likely  that 
the  right  method  is  to  use  a  double  solution,  and 
therefore  experiments  on  the  precipitation  within 
the  stone  itself  require  to  be  undertaken. 

In  order  to  test  this  question,  we  decided 
again  to  select  precipitates,  in  the  first  instance, 
which,  on  account  of  their  colour,  would  be  fairly 
visible  on  the  stone,  without  any  reference  to 
their  suitability  as  stone  preservatives,  in  order  to 
get  some  guiding  principles  in  the  matter  of  such 
a  precipitation. 

The  main  difficulty  of  successful  precipitation  in 
the  interior  lies  in  the  fact  that  the  first  pre- 
cipitation will  take  place  across  the  mouths  of 
the  capillaries,  forming  a  diaphragm  which  will  be 
more  or  less  impervious  to  the  passage  of  the  salt 
molecules  in  either  direction.  At  the  same  time 
we  might  expect  to  find  the  molecules  of  one  of 
the  salts  might  penetrate  very  much  more  easily 
than  the  molecules  of  the  other,  and  therefore 
that  the  order  in  which  the  treatment  of  the  stone 
took  place  would  prove  of  considerable  importance. 
In  most  of  these  experiments  we  did  not  allow 
the  stone  to  dry  completely  before  applying  the 
second  solution  ;  in  some  cases  applying  the 
the  second  solution  directly,  before  evaporation 
could  have  taken  place  ;  in  other  cases  allowing 
partial  drying  before  its  application.  We  also  in 
certain  cases  sprayed  the  stone  lightly  with 
paraffin  wax  on  both  surfaces,  so  as  to  tend  to 
keep  the  first  solution  within  the  stone  and  give 
the  precipitation  a  better  opportunity. 

The  experiments  on  spraying  the  unwaxed  stone 
showed  that  in  every  case  the  precipitation  took  place 
on  the  surface  layer  of  the  stone,  and  there  was  no 
proper  penetration.  The  only  successful  experi- 
ments have  been  those  made  by  means  of  the 
poulticing  method,  which  has  already  been  de- 
scribed. These  results  show  that  it  depends  very 
largely  upon  which  salt  solution  is  applied  first,  a 
fair  precipitate  being  obtained  inside  in  certain 
cases,  while,  when  the  treatment  with  the  salts  is 
reversed,  practically  no  precipitation  takes  place 
at  all.  One  of  the  necessary  conditions,  therefore, 
of  success  is  to  decide  in  which  order  the  solutions 
are  to  be  applied.  It  was  decided  to  test  the  use 
of  two  different  solvents  for  the  salts.  The  idea 
of  these  experiments  was  to  select  two  salts,  which 
will  result  when  mixed  in  a  precipitate,  one  soln  ble  in 
water  and  alcohol,  the  other  insoluble  in  alcohol. 
If  the  stone  is  first  treated  with  the  water  solution 
and  allowed  to  dry  leaving  the  salt  precipitated 
throughout  it,  and  if  it  is  then  treated  with  the 
second  salt  dissolved  in  alcohol,  the  second  salt 
will  be  able  to  penetrate  freely  into  the  pores, 
owing  to  the  fact  that  the  precipitation  will  be 
delayed  owing  to  the  insolubility  of  the  first  salt 
in  alcohol,  and  therefore  we  may  hope  to  get  the 
precipitation  taking  place  within  the  stone. 
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Further  experiments  on   precipitation   of  substances 
ut.side  stone. 

Further  experiments  m  this  direction  lead  to 
the  conclusion  that  tin'  decisive  factor  in  pre- 
cipitation in  the  stone  is  the  order  in  which  the 
■tone  is  treated  with  the  solutions  causing  pre- 
cipitation. Practically  perfectprec  ipitation  was 
produced  in  the  stone  \\  hen  potassium  ferroc\  anide 
was  the  second  solution  used,  whereas  when  it 
M  the  first  solution  there  was  practically  no 
precipitation  in  the  stone. 

The  use  of  different  solvents  has  certain  advan- 
tages in  so  tar  that  no  waiting  is  required  between 
treatment  with  the  two  different  solutions. 
Waiting,  however,  is  no  real  disadvantage  owing 
to  glycerin,  etc.  being  able  to  keep  the  first  sub- 
stance in  the  interior  of  the  stone. 


the  precipitation  of  one  solution  by  another — must 
be  a  material  which  is  not  readily  attacked  by  air, 
water,  or  the  acids  usually  present  in  rain  water. 

(3)  None  of  the  solutions  used  should  act  upon 
the  natural  cementing  material  of  the  stone,  or 
should  depend  upon  that  action  in  order  to 
produce  a  binding  material. 

(4)  The  resulting  solid — whether  produced  from 
one  or  from  two  solutions — must  be  one  which  has 
been  proved  by  severe  tests  to  act  as  a  cement  for 
particles  of  silica. 

(5)  If  two  solutions  are  to  be  used  it  is  very 
important  to  study  carefully  the  right  order  of 
application  in  order  to  ensure  proper  penetration, 
or  to  use  two  different  solvents  in  the  way  already 
described. 


Drying 

Treated  first  with  : 

period. 

Treated  with  : 

Result. 

Waxed         Lead  nitrate  (aqueous  saturated) 

1   day 

Potassium  chromate  (saturated) 

Practically   no    precipitate   inside. 

until  crystals  at  back. 

(or  o  days. 

All  round  outside,     l.th  inch. 

i  b«  ixp.l     Borax. 

3  days 

i  sulphate  (saturated). 

Xo   precipitate  inside.    All  round 

outside. 
No  precipitate  inside.     All  outside. 

l/liitli  inch. 

I'nwaxed     Lead  nitrate  (aqueous  satur.it.  id) 

1  day 

Potassttim  chromate  (saturated) 

until  crystals  .it  back. 

lor  S  days. 

Unwaxed 

Potassium  ohromate  (saturated) 

1   day 

Lead  nitrate  (saturated)  for  6 

lair    pnvipitate    inside    stone   (ir- 

until crystals  at  back. 

days. 

regular). 

Waxed 

Potassium  ohromate  (saturated) 

1  day 

Lead  nitrate  (saturated)  for  6 

Fair    precipitate    inside  stone    (Ir- 

until crystals  it  back. 

days. 

regular). 

Unwaxed 

Copper  sulphate  (saturated). 

1  day 

Poi  i>sium  ferrocyanide  for  6 
days. 

Small    amount    of    precipitate    Id 
layers  iu  stone. 

Waxed        Copper  sulphate  (saturated). 

1  day 

Pott  iaium  ferrocyanide  for  6 

Precipitate  going  through  stone  in 

days. 

layers. 

Unwaxed     Potassium  oaromate. 

i  day 

Lead  nitrate. 

No  precipitate  in  stone. 

I'nwaxed 

Copier  nitrate. 

:i  hours  and 
then  waxed 

Potassium  ferrocyanide. 

Little  or  no  precipitate  in  stone. 
It  penetrated  but  only  gave  streaks. 

I'nwaxed 

Copper  sulphate  (aqueous). 

None 

AloohoUo  caustic  potash  for  2 
days. 

Black    copper  oxide  well  through 

st«  me. 

i  nwaxed 

itic  potash  (alcoholii 

2  hours 

Aqueous  copper  nitrate. 

Xo  precipitate  in  stone. 

Unwaxed 

G  ippar  oDlortde  (alcoholic). 

None 

A. iu«. ..us  Malum  sulphide. 

Poor  precipitate  of  copper  sulphide 

in  stone. 
Very  good  precipitate  in  stone. 

Unwaxed     Sodium  sulphide  (aqueous). 

Hone 

Al.-.diolic  copper  chloride. 

Unwaxed     Ferric  chloride  (alcoholic). 

None 

Aqueous  potassium  ferrocyanide. 

Very  tine  precipitate  in  stone. 

I'nwaxed     Potassium  forrncyanidc  (aqueous) 

None 

Alcoholic  ferric  chloride. 

Very  poor  precipitate  in  stone. 

The  result,  then,  of  these  experiments  on  pre- 
cipitation is  to  show  that,  in  the  first  place, 
methods  of  spraying  with  two  solutions  in  water 
seem  to  be  very  unlikely  to  yield  satisfactory 
results  ;  and  that  some  method  of  poulticing  is 
apparently  essential  for  success,  so  as  to  ensure 
deep  penetration  of  the  solutions.  In  the  second 
place,  if  prevention  of  the  salt  crystallising  on  the 
outside  can  be  obtained,  it  is  possible  to  get  a 
fairly  uniform  precipitation  within  the  stone. 
And,  in  the  third  place,  even  where  salts  are 
used  which  tend  to  crystallise  on  the  outside,  the 
use  of  the  two  solvents  results  in  a  very  uniform 
precipitation  if  the  stone  is  not  allowed  to  dry 
between  the  two  treatments. 

While  we  do  not  pretend  for  a  moment  that 
these  results  can  be  regarded  as  more  than  pre- 
liminary, we  think  that  they  have  been  sufficient, 
in  the  first  place,  to  show  that  the  problem  has 
not  been  successfully  solved  by  the  existing  stone 
preservatives,  and  also  to  show  the  complex 
nature  of  the  problem,  and  the  directions  in  which 
a  solution  of  it  is  to  be  looked  for. 

These  are  as  follows  : — 

(1)  The  solution  with  which  the  stone  is  treated 
— or  if  two  solutions  are  to  be  used,  the  first 
solution  with  \\  Inch  it  is  treated — must  be  of  such 
a  kind  that  the  resulting  solid  is  uniformly  distri- 
buted throughout  the  stone,  and  does  not  tend 
to  come  to  the  surface.  It  must,  therefore,  be  a 
solution  in  which  the  surface  tension  tends  to 
diminish  instead  of  increase  on  concentration. 

(2)  The  resulting  cement — whether  due  to  the 
evaporation  or  solidification  of  one  solution,  or  to 
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THE.LOSS  OF  INDICAN  ON  DRYING  INDIGO 
LEAF. 

BY    E.    R.    WATSON. 

(This  Journal,   1918,  81  T.) 

Discussion. 

Professor  A.  G.  Pehkin  said  that  it  was,  of 
course,  well  known  that  the  indican  content  of  the 
freshly-gathered  indigo  plant  in  its  moist  con- 
dition rapidly  deteriorated,  but  there  was  no 
previous  record  so  far  as  he  was  aware  of  the 
behaviour  in  this  respect  of  the  leaf  when  dried 
under  ideal  conditions.  Indeed,  it  was,  and  might 
still  be,  the  case  in  some  parts  of  India  to  air-dry 
the  leaf  before  employing  it  for  the  manufacture  of 
indigo,  and  should  only  a  small  amount  of  colouring 
principle  thus  be  lost,  this  procedure  would  have 
n uich  to  recommend  it.  As  this  matter  was 
interesting  to  him  at  the  time,  he  had  approached 
Professor  Watson,  then  living  in  India,  and  he 
had  very  cordially  undertaken  to  carry  out  the 
work,  an  account  of  which  was  contained  in  the 
paper.  It  had  Ions  been  suspected  that  indigo 
In  own,  a  well  known  impurity  of  commercial 
indigo,  was  derived  from  indoxyl  itself,  and  thus 
represented  a  loss  of  colouring  matter.  There 
was  evidence  from  the  work  of  Rawson  and  others 
that  this  was  the  case,  but  unfortunately  the 
matter  was  difficult  to  prove  with  certainty.     In 
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conjunction  with  Bloxam  he  had  shown  that 
when  pure  indican  was  digested  with  moderately 
strong  hydrochloric  acid  at  the  boil,  a  brown 
compound  termed  indoxyl  brown  was  produced  in 
which  approximately  all  the  nitrogen  originally 
contained  by  the  glucoside  was  present.  A 
similar  product  was  also  obtained  by  submitting 
the  leaf  extract  to  the  same  operation,  and  in  this 
the  whole  of  the  indican  should  be  represented  by 
indoxyl  brown.  He  had  recently  found  that 
"  seeth  "  water,  that  is  the  liquid  remaining  after 
the  settlement  of  the  indigo,  yielded  some  quantity 
of  a  product  similar  to  indigo  brown,  and  he  felt 
that  in  case  during  the  preparation  of  a  small 
batch  of  indigo  on  the  large  scale  he  could  obtain 
samples  of  the  leaf,  of  the  finished  indigo,  and  of 
the  "  seeth  "  water  for  analysis,  a  solution  of  this 
problem  might  possibly  be  arrived  at.  The 
results  of  Professor  Watson's  experiments  now 
made  it  evident  that  an  investigation  of  this 
character  could  only  be  satisfactorily  accomplished 
on  the  spot. 

During  his  work  with  Bloxam  at  the  Leeds 
University  some  years  ago,  numerous  samples 
of  air-dried  indigo  leaf  obtained  for  them  by  the 
Indian  Government  had  been  examined,  and  it 
was  interesting  now  to  know  that  the  poor  indigo- 
yielding  content  of  many  of  these,  which  was 
approximately  0-6%,  did  not  by  any  means 
represent  the  capacity  of  the  growing  material. 
On  the  other  hand  one  specimen  of  /.  sumatrana 
leaf  had  given  the  surprising  amount  of  3- 13% 
of  indigotin,  and  it  would  thus  appear  that  in  its 
fresh  condition  a  considerably  larger  quantity  had 
been  present. 

It  was  interesting  to  note  that  the  air-dried 
leaf  even  enclosed  in  closely  stoppered  vessels 
very  gradually  suffered  alteration,  and  he  had  in 
his  possession  a  sample  of  this  originally  rich  leaf 
which  when  last  examined  gave  but  0-5%  of 
indigotin.  The  alteration  in  this  case  he  had 
ascertained  was  not  due  in  the  main  to  the  forma- 
tion of  indigotin  in  the  leaf  substance,  but, 
curiously  enough,  of  indirubin,  which  was  evidence 
that  in  these  circumstances  a  portion  of  the  indoxyl 
was  converted  into  isatin,  and  then  reacted  with 
indoxyl  subsequently  liberated.  A  certain  amount 
of  brown  matter  was  also  formed  during  this 
deterioration  of  the  contents  of  the  leaf,  but  no 
attempt  had  yet  been  made  to  ascertain  its 
character 
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30th,  Mr.  B.  D.  Porritt  describes  a  "  Convenient 
Arrangement  for  Lighting  a  Chemical  Balance." 
This  arrangement  is  almost  identical  with  that 
which  has  been  in  use  in  the  Laboratory  of  Messrs. 
Boots  Pure  Drug  Co.,  Ltd.,  for  some  years  past, 
which  was  devised  by  my  predecessor,  Mr.  T.  F. 
Harvey. 


LIGHTING  A  CHEMICAL  BALANCE. 
Mr.  H.  Droop  Richmond  writes  as  follows  : — 
On  page  95  T  of  the  issue  of  the  Journal  of  March 


THE  ANALYSIS  OP  ALUMINIUM  ALLOYS. 

In  a  contribution  to  the  discussion  on  the  above 
paper.byB.  Collittand  W.  Regan  (this  J.  19 IS,  91 T), 
Mr.  A.  W.  Willis  writes  that  the  estimation  of 
manganese  in  aluminium  alloys  may  be  performed 
even  more  simply  and  expeditiously  than  described 
by  the  authors,  as  1  grm.  of  practically  any  of  the 
alloys  will  dissolve  readily  in  25 — 30  c.c.  of  nitric 
acid  of  sp.  gr.  120,  if  a  single  drop  of  hydrofluoric 
acid  be  added.  This  immediately  causes  much 
effervescence  and  rapid  solution  of  the  alloy. 
The  solution  is  then  oxidised  with  bismuthate, 
cleared  and  cooled,  oxidised  cold,  and  filtered 
through  asbestos  as  usual.  The  hydrofluoric  acid 
has  no  detrimental  effect  on  the  results,  and 
enables  one  to  work  with  a  much  smaller  bulk  of 
solution  which  is  better  for  the  oxidation  by 
bismuthate.  For  nickel  estimation,  the  glyoxime 
method  gives  the  most  satisfactory  results,  the 
process  being  somewhat  simpler  than  that  given 
in  the  paper,  viz.,  the  alloy  is  dissolved  in  dilute 
hydrochloric  acid  with  the  addition  of  a  drop  or 
two  of  nitric  acid  to  get  the  copper  residue  into 
solution,  avoiding  excess.  Then  the  solution  is 
diluted  and  about  10  grms.  of  tartaric  acid  added, 
and  when  dissolved  a  suitable  quantity  of  dimethyl- 
glyoxime  solution,  and  the  liquid  made  ammoniaoal 
and  allowed  to  stand.  It  is  then  filtered  through 
counterpoised  papers  and  the  precipitate  dried 
and  weighed  as  usual.  The  aluminium,  copper, 
etc.,  are  kept  in  solution  by  the  tartaric 
acid  and  ammonia,  and  the  nickel  precipitate  is 
quite  clean.  The  manganese  and  nickel  processes 
as  above  have  been  in  continuous  use  in  a  large 
works  laboratory  for  some  years,  and  are  quite 
satisfactory  for  ordinary  works  purposes. 
Mr.  Grisley's  suggested  method  of  titrating  the 
copper  with  potassium  cyanide  was  tried  some 
three  or  four  years  ago  and  the  method  found  to  be 
quite  satisfactory  with  care,  but  for  rapid  works 
check  purposes  (mostly  performed  by  junior 
workers)  it  was  found  that  the  iodide  method  gave 
a  much  better  end-point,  as  the  cyanide  discharges 
the  copper  blue  colour  somewhat  slowly  and 
hence  requires  slower  and  more  careful  titration. 
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Fulminate  of  mercury  was  discovered  by  Howard 
about  1800,  and  was  described  by  him  in  a  paper 
read  before  the  Royal  Society.  He  prepared  it  by 
the  action  of  mercuric  nitrate  on  alcohol  and  also 
by  treating  mercury  with  alcohol  in  the  presence 
01  nitric  acid. 

Liebig,  in  1823,  analysed  the  silver  salt  and 
found  it  to  have  the  same  composition  as  silver 
cyanate  and  cyanurate,  HgCjNjO,. 

The  constitution  of  the  mercury  salt  could  there- 
fore be  represented  by  either 

CHgNO,  0=NOV 

or  j>Hg 


CN 


C=NO' 


When   fulminate  is   treated   with   concentrated 
nydrocbJozio   acid,    it   decomposes   in   accordance 
with  the  equation  : — 
|[-(CNi))3+2HCl+4ir2O=HgCl,+  2NH2OH  +  2HC0OH 

and  Schott,  in  1891,  explained  the  formation  of 
hvdioxylainine  and  formic  acid  by  attributing  to 
I'ulminie  acid  the  carbyloxime  formula, the  addition 
c pound  breaking  up  into  formyl  chloridosime : — 

<N0Hg0Nv  .NOH 

VlI+2HCl=2IIt<  +KgCU.  then 

ri  iY  NCI 

.NOH 
H(f  +2H,0=HC00H+NH.,0H,  HC1 

xn 

Nel  (Annales  Chimie  et  Pharm.,  1894,  268), 
described  the  synthesis  of  meitury  fulminate,  by 
the  action  of  sodium  nitromethane  on  mercuric 
chloride.  This  appears  to  verify  the  cyclic  constitu- 
tion in  view  of  the  formation  of  the  formyl 
chloridoxime,  as  above,  instead  of  hydrocyanic 
acid,  when  fulminate  is  treated  with  hydrochloric 
acid. 

Fulminate  is  manufactured  by  a  method  closely 
resembling  that  used  in  its  preparation  by  Howard. 
The  following  is  the  outline  of  a  published  method. 
A  cooled  solution  of  mercuric  nitrate,  prepared 
by  dissolving  500  grms.  of  purified  mercury  in 
an  excess  of  concentrated  nitric  acid  (4-50 
kilos.),  is  poured  into  a  large  flask  containing 
fi  litres  of  94 %  alcohol  at  a  temperature  of  about 
25°  C.  In  about  20  minutes  the  reaction  is 
complete  and  the  crystals  begin  to  separate. 
The  mixture  is  poured  into  a  small  quantity  of 
water  and  the  fulminate  which  separates  is  washed 
by  decantation.  It  is  then  sifted  through  a  fine 
net  filter  which  serves  to  remove  largo  crystals 
and  finally  washed  on  a  finer  mesh  filter  till  free 
from  acid. 

The  fulminate  is  stored  in  calico  bags  under 
water,  and  for  transportation  in  bulk  the  bags 
containing  20  lb.  each  are  packed  in  a  barrel  which 
is  filled  with  water  ;  this  is  headed  and  placed 
in  a  large  cask  likewise  filled  with  water. 

The  powerful  oxidising  action  of  the  nitric  acid 
gives  rise  to  various  oxidation  products  such  as 
aldehydes,  nitrites,  and  nitrates.  The  aldehydes 
may  subsequently  reduce  the  fulminate  and  give 
rise  to  free  mercury  and  to  soluble  mercurous 
salts. 


For  use  the  fulminate  is  washed  with  distilled 
water,  through  a  sieve  of  40-mosh,  into  a  calico 
bag,  the  wash  wator  being  tested  with  litmus  to 
ascertain  that  washing  has  been  complete  Excess 
of  water  is  thon  removed  by  pressure  applied 
either  by  hand  or  mechanically,  and  the  fulminate 
is  thon  dried  on  fulminate  drying  cloths  in  one 
pound  lots  or  less. 

Drying  is  performed  on  tables  heated  either  with 
water  or  with  steam,  or  on  oloths  fitted  to  wooden 
frames  in  a  current  of  warm  air.  The  temperature 
of  drying  is  usually  about  63°  O.,  65°  C.  being  the 
maximum  temperature  allowed.  The  drying 
fulminate  smells  of  alcohol. 

When  the  fulminate  is  dry  it  is  cooled  to  the 
temperature  of  the  room  and  the  lumps  pressed  to 
powder  by  means  of  a  soft  pad,  or  pressed  through 
the  muslin  cloths  by  the  hands.  The  fulminate 
is  then  stored  in  well  varnished  papier-macho  pots. 

The  copper  tables  are  attacked  by  the  wet 
mercury  compounds,  and  the  bags  on  which  the 
fulminate  stands,  and  the  copper  sieves  through 
which  the  fulminate  passes,  become  green.  Copal 
varnish  has  been  found  to  be  the  best  preservative 
for  the  tables,  and  several  thicknesses  of  flannel  or 
of  cloth  help  to  keep  the  mercury  fulminate  freo 
from  copper  salts. 

Crystalline  form.  Owing  to  the  smallness  of 
the  crystals,  which  are  on  the  whole  microscopicj 
the  fulminate  appears  to  the  naked  eye  as  a 
sparkling  powder,  more  or  less  fine  according  to 
the  conditions  of  manufacture.  Personal  observa- 
tions of  numerous  commercial  samples  show  that 
the  largest  of  the  crystals,  or  of  a  repeated  series  of 
apparently  twinned  crystals  existing  as  an  indi- 
vidual, does  not  exceed  1  mm.  hi  length.  An 
average  sample,  of  a  coarse  make,  gave  the  follow- 
ing results  on  shaking  the  dry  powder  through  a 
series  of  sieves  : — 100  %  passed  through  an  SO-mesh 
sieve,  40%  remained  on  a  120-mesh  sieve,  30% 
remained  on  a  200-mesh  sieve,  and  20%  remained 
on  a  fine  calico.  The  10%  which  passed  through 
the  calico  could  be  still  further  subdivided  in 
size  by  settling  in  water,  an  impalpable  powder 
being  finally  obtained  which  under  a  magnification 
of  440  diameters  showed  no  crystalline  form. 
Analysis  showed  it  to  contain  8o%  fulminate. 
This  result  emphasised  the  need  of  thoroughly 
washing  the  fulminate. 

Another  sample  gave  the  following  results  : — 
20%  remained  on  a  120-mesh  sieve,  30%  remained 
on  a  200-mesh  sieve,  and  30  %  remained  on  calico- 
It  will  be  seen  that  even  from  samples  of  the 
same  make,  there  is  considerable  variation  of  size 
which  from  the  point  of  view  of  the  detonator 
maker  is  undesirable. 

The  colour  of  commercial  samples  varies  from 
pale  cream  to  dark  brown.  Some  crystals  are 
colourless  and  like  glass,  others  have  the  colouring 
matter  evenly  distributed,  wliilst  in  others — and 
this  occurs  frequently — there  is  a  concentration 
of  colour  ranging  from  a  deep  pigmented  band  along 
an  edge  to  deep  spots  of  colour  occurring  adven- 
titiously in  or  on  the  crystal. 

As  some  manufacturers  habitually  produce 
coarse  dark  powders,  and  others  finer  and  paler, 
it  might  be  inferred  that  the  dark  coloration  of  a 
coarse  powder  is  due  to  special  ingredients,  but 
that  there  is  a  definite  connection  between  colour 
and  size  of  grain  in  fulminate  prepared  as  described 
above,  is  shown  by  the  similarity  of  coarse  powders 
produced  by  different  makers,  as  also  by  the  large 
crystals  separated  from  the  bulk  of  a  given  sample 
being  darker  than  the  fine.  It  has  been  stated  that 
the  colour  is  due  to  resinous  substances,  so  that  the 
difference  may  be  due  either  to  well-known  optical 
effects  or  else  to  the  longer  contact  of  large  crystals 
with  the  mother  liquor. 

To  remove  the  colour,  copper  and  hydro- 
chloric acid  are  sometimes  added*  to  the  reaction 
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bath,  or  the  fulminate  is  subsequently  bleached  in 
such  a  mixture.  Bleached  fulminate  is  thought 
to  resist  moisture  when  pressed  into  detonators 
better  than  unbleached  :  this  may  be  due  to  an 
alteration  of  the  organic  coating  which,  when 
damp,  tends  to  reduce  the  fulminate. 

The  crystalline  form  is  that  of  an  octahedron  ; 
twinning  is  very  common,  and  lakes  place  in  a 
variety  of  ways.  In  each  of  these  ways, 
successive  stages  may  be  traced  which  form  an 
interesting  series.  Repeated  twinning  is  also 
common,  and  under  these  conditions  the  general 
outline  resembles  that  of  the  individual  crystal, 
but  with  serrated  edges.  Ladderlike  forms  fre- 
quently lead  to  the  clustering  round  them 
of  crystal  fragments  forming  lumps  in  the  dry 
powder  which  give  trouble  in  detonator  filling. 
Crystals  with  defective  outline  are  found  very 
frequently.  Though  the  substance  is  very  brittle, 
such  outlines  cannot  be  attributed  to  fracture. 
Many  of  them  are  doubtless  due.  to  solution  action. 

Specific  gravity.  The  specific  gravity  is  given 
as  4-42,  but  the  gravimetric  density  is  much  lower. 
Gravimetric  densities  are  notably  difficult  to 
measure  owing  to  the  influence  of  rate  of  pouring, 
tapping,  etc.,  but  the  following  values  were  ob- 
tained by  following  the  same  regular  procedure  : — 
Very  fine  pale  powder,  1'34 ;  very  slightly 
darker,  1-36  ;  darker  and  coarser,  146  ;  another 
coarse  make,  1-50 ;  darkest  and  most  coarse, 
1-57.  The  size  of  the  crystal  has  therefore  a 
direct  relation  also  to  its  gravimetric  density. 
This  has  an  important  bearing  on  the  charge  plates 
or  scoops  used  in  detonator  filling,  since  equal 
volumes  contain  different  masses  when  successive 
batches  of  fulminate  are  used.  A  graded  series 
of  plates  is  advisable  where  fine  limits  of  weight 
of  charge  have  to  be  worked  to. 

A  series  of  experiments  was  made  to  obtain  a 
relation  between  gravimetric  density  and  pres- 
sure. 1-5  grms.  of  fulminate  was  pressed  into  a 
cylinder  0-30  inch  diameter.  In  the  figure  pres- 
sures are  given  in  lb.  per  sq.  inch. 
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DENSITIES 

The  density  of  fulminate  pellets  and  of  detona- 
tors in  general  decreases  from  flic  surface  down- 
wards, and  the  degree  of  crushing  follows  the  same 
order  as  the  density. 

Sensitivity. — The  figures  given  by  different 
authorities  for  sensitivity  vary  considerably  as 
the  type  of  apparatus  used  greatly  influences  the 


figures  quoted  ;  relatively  valuable  results  can, 
however,  be  obtained  from  a  given  apparatus.  It 
is  generally  considered  that  coarse  powders  are 
more  sensitive  than  fine,  though  some  doubt  has 
been  expressed  as  to  the  correctness  of  this 
opinion.  From  personal  experience  I  have  satis- 
fied myself  that  there  is  no  room  to  doubt  the 
fact  that  large  crystals  are  more  sensitive  to 
impact  than  small  ones.  But  friction  tests  under 
certain  conditions  seem  to  show  that  fine  crystals 
are  more  sensitive. 

The  following  figures  were  obtained  by  drop- 
ping a  2-oz.  weight  a  distance  of  11 J  inches.  The 
powder  was  placed  on  a  hardened  and  ground  steel 
anvil,  and  covered  with  a  hardened  steel  cylinder. 
One  sample  of  fulminate  was  taken  and  the 
portions  separated  by  sifting. 

/o 

Coarse  powder  remaining  on  a  120-mesh  sieve    fired  100 

Intermediate,  i.e.,  between  120-  and  200-mesh    50 

Fine,  passing  fine  calico    ,       24 

Another  sample  : — 

Coarse  powder fired     85 

Intermediate     „       45 

Very  fine  powder,  washed  through  calico, 
failed  to  fire.  The  fulminate  value  of  the  latter 
was  80%. 

The  nature  of  the  surface  affects  the  tests  con- 
siderably, and  the  presence  of  fine  mercury  smoke 
makes  the  fulminate  very  sensitive. 

The  behaviour  of  fulminate  under  friction  tests 
is  remarkable.  I  have  found  it  very  difficult  to 
fire  fulminate  by  friction  tests  between  metal 
surfaces,  although  a  combination  of  friction 
with  impact,  i.e.,  glancing  blows,  will  fire  the 
substance.  Fulminate  composition  behaves 
sindlarly,  although  it  is  far  more  sensitive  to 
impact  test.  If  the  fulminate  is  wetted  and  then 
allowed  to  dry,  it  becomes  sensitive  to  friction. 
These  facts  may  be  explained  by  taking  the  view 
that  rupture  of  a  cake  is  necessary.  On  the 
other  hand,  fulminate  compositions  have  been 
repeatedly  fired  : — (a)  When  the  composition  is 
spread  on  well  painted  surfaces— by  rubbing  with 
a  cloth  rag.  (b)  On  American  cloth  by  brushing 
with  a  camel  hair  brush,  (c)  On  leather,  using  a 
camel  hair  brush,  (d)  On  linoleum  by  rubbing 
with  rubber  or  leather  instruments.  In  all  these 
cases  the  surfaces  were  non  conductive,  and  I  am 
inclined  to  attribute  the  explosions  to  electrical 
effects. 

The  fact  that  the  crystals  are  crushed  in  de- 
tonators, explains  why  coarseness  of  powder  does 
not  affect  the  sensitivity  of  detonators. 

Solubility. — Fulminate  is  soluble  in  cold  water, 
put  more  so  in  hot,  but  is  also  partially  decom- 
bosed  by  hot  water,  yellow  basic  salts  being 
formed  by  the  hydrolysis.  It  is  soluble  in  alcohol, 
ammonia,  pyridine,  potassium  cyanide  solution, 
and  with  decomposition  in  alkalis,  thiosulphate 
solution,  etc.  Sodium  thiosulphate  is  used  to 
destroy  waste  fulminate,  but  if  the  fulminate  is  in 
excess,  comparatively  large  individual  crystals  of 
fulminate  consisting  of  numerous  twinned  crystals 
of  fulminate  are  copiously  deposited.  Their  length 
is  often  from  4 — 5  mm.,  and  they  are  1 — 2  mm. 
in  width.  They  are  generally  pyramidal  at  either 
end,  and  it  is  interesting  to  note  that  it  is  under 
these  conditions  that  the  crystals  develop  the 
tabular  habit  of  growth.  From  saturated  solu- 
tions in  thiosulphate  masses  of  snow-white  ful- 
minate crystals,  very  regular  in  shape  and  of  a 
large  size — 2  mm.  or  more  in  length — are  formed. 
Twinning  is  very  common  with  these,  and  a 
flocculent  white  precipitate  resembling  cotton 
wool,  and  consisting  of  long  needle-shaped  crystals, 
is  frequently  deposited.  The  fulminate  crystals 
so  deposited  appear  to  contain  water  of  crystallisa- 
tion. 

Mercury  compounds  have  been  generally  con- 
sidered to  be  inimical  to  protoplasmic  growth,  but 
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1  have  found  fungi  growing  luxuriously  in  Mid 
anda  ablutions  of  fulminate  of  mercury  and  upon 
wood,  calico,  and  even  the  crystals  themselves. 
I  am  indebted  to  .Miss  Lorrain-Smitfa  (of  tie- 
Natural  History  Section,  Britiah  Museum)  for 
kindly  Identifying  the  fungi  aa  Triooderma  viride 
.ind  A< ri>nlalininiiii  nil, us  PrawM,  respectively,  the 
former  growing  upon  wood  and  the  latter  on  the 
<  alico  bag  and  hence  in  contact  wit li  the  crystals. 

It  is  interesting  to  note  in  this  connection  that 
of  the  many  workers  engaged  upon  the  operation 
of  washing  and  drying  fulminate,  none  of  them 
u.i-.  ever  olxerved  to  suffer  from  the  lines  on  the 
gums  characteristic  of  mercury  poisoning. 

These  facts  accord  with  the  chemical  properties 
of  mercury  fulminate  in  that  this  substance  does 
not  give  the  ordinary  reaction  for  mercury  ions. 

h'stimalion. — Various  methods  have  been  pro- 
posed from  time  to  time  for  the  estimation  of 
mercury  fulminate,  and  for  the  analysis  of  cap 
and  detonator  compositions.  Of  these  the  greater 
number  are  concerned  with  the  determination  of 
l  he  mercury  content  of  the  salt,  and  in  consequence 
in-  similar  to  the  standard  schemes  for  analysis 
applicable  in  general  to  mercury  compounds. 
The  following  examples  are  typical : — 

1.  The  fulminate  is  dissolved  in  warm,  dilute 
hydrochloric  acid,  and  phosphorous  acid  is  added 
to  reduce  the  mercuric  chloride  to  lnercurous 
chloride,  which  is  filtered,  washed,  dried  at.  105°  ('., 
and  weighed. 

2.  The    fulminate   or    composition,    which    may 

tain    antimony    sulphide,    is    decomposed    by 

wanning  with  dilute  hydrochloric  acid,  witii 
subsequent  addition  of  concentrated  hydrochloric 
acid.  If  antimony  is  present  a  little  tartaric  acid 
is  added,  the  solution  diluted  and  filtered  to 
remove  silica,  etc.,  made  alkaline  with  ammonia, 
and  ammonium  sulphide  added.  The  whole  is 
digested  for  a  time  to  allow  the  solution  of  the 
precipitated  antimony  sulphide,  filtered  through  a 
Good)  crucible,  and  the  precipitate  washed, 
treated  with  alcohol,  followed  by  carbon 
bisulphide,  then  alcohol,  dried,  and  weighed  as 
mercuric  sulphide. 

Divers  and  Kawakita  (J.  Chem.  Soc,  1884,  13) 
proposed  to  decompose  the  fulminate  with  a 
known  amount  of  concentrated  hydrochloric  acid, 
and  to  titrate  with  alkali  the  formic  acid  generated 
in  the  decomposition,  allowance  being  made  for  the 
hvdrochloric  acid. 

'Jones  and  Willcox  (Chem.  News,  1896,  283  ; 
this  J.,  1807.  67)  proposed  to  estimate  fulminate, 
potassium  chlorate,  and  antimony  sulphide  in 
detonator  compositions  by  mechanical  means. 
Their  method  was  to  extract  the  fulminate  by 
ammoniacal  acetone,  then  remove  the  chlorate 
by  solution  in  water,  and  finally  weigh  the  in- 
soluble antimony  sulphide. 

Beochl  (Gaz.  Chim.  Ital.,  1904)  showed  the 
method  of  Jones  and  Willcox  to  be  inaccurate.  He 
suggests  treating  the  composition  with  water, 
heating  the  solution  and  decomposing  the  ful- 
minate with  hydrogen  sulphide.  The  sulphides 
are  digested  with  ammonium  sulphide,  and  mer- 
curic sulphide  subsequently  precipitated  with 
hydrogen  sulphide.  In  the  filtrate  the  potas- 
sium chlorate  is  converted  into  chloride  and  so 
estimated. 

II.  W  Brownsdon  (this  J.,  1905,  382)  described  a 
method  for  the  analysis  of  cap  compositions  based 
on  the  reaction  between  sodium  thiosulphate  and 
fulminate  in  which  alkali  is  generated.  His 
method  was  to  purify  the  fulminate  by  solution 
in  potassium  cyanide,  and  precipitate  pure 
fulminate  with  dilute  nitric  acid.  004 — 0-05 
grrn.  of  this  substance  was  placed  in  50  c.c.  of  water 
in  a  flask  and  1  grm.  <  f  pure  thiosulphate  added. 
When  the  fulminate  is  dissolved  the  solution  is 
diluted  to  100  c.c.  and  25  c.c.  is  titrated  with  acid 


in  the  presence  of  methyl  orange.  Ibis  serves  to 
standardise  the  acid  in  terms  of  fulminate. 

For  cap  compositions  of  L6  2(1",,  fulminate 
0-25  grm.  is  weighed  out  in  order  to  keep  the 
weight  of  the  fulminate  below  0-06  gnu,  and  hen 
keep  the  resulting  alkali  from  leading  with  the 
antimony  sulphide.  lirownsdon  calls  attention  to 
the  necessity  for  titrating  at  once  as  second. u\ 
reactions  set  in  and  lead  bo  low  results. 

Marshall,  in  his  book  on  "  Explosives,"  states 
that  the  reaction  has  been  studied  by  Philip 
and.  by  G.  Peace  and  himself,  and  that'll  is  in 
accordance  with  the  following  equation  : 

Hg(CNO).  +  2Na.N.O,  |  L'H  ,0 
HgS40,  +  (CN)t+4Na0ir. 
2.\aOH+(ON)2-  NaON+NaOCN  i  H.O. 

The  cyanides  and  cyanates  produced  <\>\\  be 
titrated  with  acid. 

Marshall  gives  the  secondary  reaction  as  follow  s  : 

HgS.O.+NaCN  +  NaOCN  +  NaOH      BfeSO, 
2Na2SO,  +NaSCN  +  H20 

thus  accounting  for  the  diminution  of  the  alkalinity 
when  the  solution  is  allowed  to  stand.  He  adds 
that  excess  of  thiosulphate  or  of  potassium  iodide 
restrains  the  back  reaction;  for  example,  ten  times 
as  much  potassium  iodide  as  fulminate  causes  only 
12%  of  the  alkalinity  to  disappear  in  100  minutes, 

Philip  (Z.  ges.  Schiess-  u.  Sprengstoffw.,  1912.  7, 
180,  198,  221  ;  this  J.,  1912,  606)  describes  a 
method  in  which  potassium  iodide  and  thio- 
sulphate are  added,  the  alkalinity  titrated  as 
usual  with  N/iO  acid,  and  the  residual  thiosulphate 
titrated  with  iodine. 

It  will  be  observed  that  the  equation  given  by 
Marshall  for  the  secondary  action  is  arithmetically 
incorrect,  hence  it  can  only  be  regarded  as  a  state- 
ment in  symbols.  Further  it  is  evident  that  one 
molecule  of  caustic  soda  remains  unaccounted  for. 

The  reaction  is  in  reality  more  complex  than  is 
indicated  by  Marshall,  as  various  products  ace 
obtained  according  to  the  conditions.  Thus  when 
fulminate  is  added  to  a  concentrated  cold  solution 
of  thiosulphate  in  a  proportion  greater  than  1  mol, 
to  2  mols.  of  thiosulphate  the  resulting  solution 
is  faintly  opalescent ;  after  about  1.J  hours  a  grey 
precipitate  consisting  of  fulminate  and  of  mercuric 
thiocyanate  is  formed,  and  the  solution  smells 
strongly  of  ethereal  salts  and  of  cyanide.  After 
further  standing  the  smell  of  cyanide  lessens,  a 
mass  of  fine  needle-shaped  crystals  forms,  the 
precipitate  darkens,  and  mercuric  sulphide  is 
formed.  The  sludge  then  develops  various  colours, 
from  green  to  scarlet,  the  composition  of  the  mass 
being  indeterminate.  The  solution  still  contains 
thiosulphate,  and  I  consider  a  portion  of  the 
back  reaction  to  be  due  to  the  re-formation  of  this 
salt.  Thus  the  tetrathionate  breaks  up  into 
trithionate  which  then  gives  rise  to  mercury 
sulphate,  sulphur  dioxide,  and  sulphur. 

HgS^Oe  =HgS306  +S ;    HgS3O0  =  HgS04  +SOs  +  S. 
One  of  the  sulphur  atoms  forms  thiocyanate  with 
the   sodium    cyanide,    whilst   the   other   helps   to 
regenerate  thiosulphate. 

HgS406 +NaCN +2NaOH  =  UgSO,  +  NaSON + 
Na2S203  +H2t>. 

The  formation  of  double  thiosulphates  of  sodium 
and  mercury  would  account  for  the  non-precipita- 
tion of  mercury  salts  from  dilute  solution  with 
subsequent  decomposition  into  mercury  sulphide. 

In  order  to  test  the  effect  of  various  concentra- 
tions of  thiosulphates  on  the  velocity  of  the  back 
reaction,  quantities  of  0-3  grm.  of  mercury  fulminate 
were  dissolved  in  50  c.c.  of  thiosulphate  solutions  of 
2%,  10%,  20%,  50%,  and  75%  concentration 
respectively,  no  potassium  iodide  being  used. 
The  fulminate  value  of  the  fulminate  used  was 
found  in  the  usual  manner,  i.e.,  ()■:;  grin,  was 
dissolved  in  100  c.c.  of  water  containing  .'{  grins. 
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of  potassium  iodide,  and  50  c.c.  of  thiosulphate 
added.  After  5  minutes  the  solution  was  titrated 
with  sulphuric  acid,  using  methyl  orange  as  an 
indicator. 

As  a  mean  of  three  tests  42-2  c.c.  was  required, 
and  a  Wank  titration  required  0-2  o.c,  therefore 
42  c.c  of  acid  was  equivalent  to  the  fulminate 
used.     1  c.c.  of  acid  =0007115  grm.  fulminate. 


Concentration  of  thiosulphate 

Tinio. 

2% 

10% 

20% 

50% 

75% 

c.c. 

c.c. 

c.c. 

c.c. 

c.c. 

39-2 

. — 

— 

— 

— 

38  -7 

41-6 

420 

42  0 

42-3 

J5      

38-5           40-4 

41-7 

41-5 

41-9 

35-4      1     40-0 

410 

41-0 

41-3 

30  O 

39-3 

40-2 

40  0 

40-8 

It  should  be  remarked  that  with  75  %  concentra- 
tion it  is  difficult  to  get  a  correct  blank  owing  to  the 
decomposition  of  the  thiosulphate  by  the  acid  used 
in  the  titration. 

From  these  tests  it  ia  evident  that  the  restraining 
action  of  thiosulphate  is  a  function  of  its  con- 
centration, but  that  for  practical  purposes  nothing 
is  gained  by  using  concentrations  greater  than 
20%. 

The  quantity  of  fulminate  usually  taken,  i.e., 
0-3  grm.,  does  not  dissolve  readily  in  the  iV/10 
thiosulphate,  and  if  solution  is  hastened  by  warm- 
ing, very  erratic  results  are  obtained  as  the 
inverse  reaction  is  greatly  accelerated.  The 
result  of  using  potassium  iodide  was  of  great 
interest;  0-3  grm.  of  fulminate  when  treated  with 
6  grms.  of  potassium  iodide  in  50  c.c.  of  water 
required  21*1  c.c.  of  iV/10  sulphuric  acid  to 
neutralise  the  resulting  alkali,  i.e.,  one  half  the 
quantity  necessary  in  the  thiosulphate  method. 
With  excess  of  fulminate  a  white  precipitate  is 
formed  which  yields  mercuric  iodide  on  heating 
or  on  treatment  with  acid. 

It  is  desirable  to  use  less  expensive  reagents  than 
potassium  iodide,  and  I  made  tests  with  potassium 
and  sodium  chlorides.  Six  grms.  of  potassium 
chloride  was  added  to  50  c.c.  of  N/10  thiosulphate 
and  03  grm.  of  fulminate  was  used.  In  8  minutes 
20  c.c.  of  acid  was  required,  but  it  was  impossible  to 
get  a  definite  end-point  owing  to  the  groat  rapidity 
of  the  secondary  reaction.  The  effect  of  sodium 
chloride  was  similar,  but  this  salt  was  less  energetic 
in  its  action. 

The  experiments  described  below  were  performed 
to  see  whether  acids  indifferent  to  methyl  orange 
could  be  used,  as  it  seemed  possible  that  by  reducing 
the  concentration  of  the  "  OH  "  group,'  the  back 
reaction  might  be  restrained. 

0-3  grm.  of  fulminate  was  dissolved  in  50  c.c.  of 
N/10  thiosulphate,  with  the  addition  of  1  grm.  of 
succinic  acid  ;  after  standing  for  8  minutes  and 
titrating,  20  c.c.  of  N / 10  sulphuric  acid  was  required, 
and  a  further  quantity  after  standing  00  minutes 
took  only  9  c.c.  of  iV/10  acid.  With  salicylic  acid 
similar  results  were  obtained.  Boric  acid  was  next 
tested,  3  grms.  being  added  to  the  usual  quantities 
of  fulminate  and  thiosulphate.  In  8  minutes 
41-8  c.c.  of  iV/10  acid  was  used  and  in  00  minutes 
39-8  c.c.  The  effectiveness  of  boric  acid  being 
apparent,  a  series  of  titrations  was  made  and 
their  general  agreement  proved  that  boric  acid 
had  a  marked  restraining  action,  and  that  it  could 
efficiently  replace  potassium  iodide. 

Sodium  dihydrogen  phosphate  is  neutral  to 
methyl  orange,  but  acid  to  litmus,  and  experi- 
ments were  therefore  made  with  this  salt  in  order 
to  test  the  view  I  had  formed,  i.e.,  that  it  is  the 
presence  of  free  sodium  hydroxide  which  deter- 
mines the  back  reaction.     As  before,  03  grm.  of 


fulminate  and  50  c.c.  of  thiosulphate  were  used  jn 
each  experiment. 


Weight  of 

Times  of  standing. 

phosphate. 

8  min.         15  min.    1    30  min. 

60  min. 

grm.                 c.c. 
0-17                     38-7 
0-5                      42-0 
10                       41-95 

1 
c.c.              c.c. 
37-4              34-3 
421              41-0 
42'1              421 

c.c. 
32-7 
41-2 
420 

The  end  point  is  not  very  distinct  with  the 
greater  concentration,  but  the  results  tsnd  to 
confirm  the  view  I  have  put  forward. 

I  have  often  found  the  need  for  a  complete 
method  of  estimating  the  constituents  of  detona- 
tors when  only  one  sample  was  available.  It  is 
Eossible  to  remove  the  composition  from  the  shell 
y  deforming  the  latter  in  two  directions  at  right 
angles  to  one  another,  and  to  estimate  the  ful- 
minate by  means  of  thiosulphate,  the  antimony 
sulphide  as  insoluble  matter,  and  the  chlorate 
by  difference.  But  methods  by  difference  are 
not  usually  satisfactory,  save  when  dealing  with 
a  fairly  standard  product.  Further,  it  is  fre- 
quently necessary  to  determine  whether  age  or 
exposure  has  caused  a  deterioration  in  the  ful- 
minate ;  for  example,  it  may  have  reacted  with 
the  other  constituents,  or  with  the  metal  envelope. 
In  such  cases  it  is  advisable  to  determine  the  total 
mercury  in  order  to  find  the  weight  of  fulminate 
originally  used,  and  also  the  fulminate  value  to 
serve  as  a  measure  of  its  decomposition,  and 
finally  estimate  all  other  constituents  such  as 
antimony  sulphide,  potassium  chlorate,  organic 
substances,  etc. 

It  seemed  to  me  that  the  first  step  to  be  taken 
was  to  find  the  fulminate  value  by  the  thiosulphate 
method  and  then  to  remove  mercury  quantitatively, 
leaving  the  solution  in  a  suitable  state  for  an 
estimation  of  chlorate. 

Volhard's  method  of  separating  the  mercury, 
i.e.,  by  precipitation  with  fresh  ammonium  sul- 
phide, treatment  with  caustic  soda  and  destruction 
of  the  sulpho  salt  with  ammonium  nitrate,  was 
unsatisfactory  and  other  methods  were  sought  for. 

I  then  tried  removing  the  mercury  from  the 
thionate-thiosulphate  mixture  by  means  of  hydr- 
azine sulphate  or  the  corresponding  hydroxylamine 
salt.  With  hydrazine  sulphate  a  very  clean 
separation  was  possible,  for  example  : — 0-32  grm. 
of  pure  fulminate  and  01082  grm.  of  potassium 
chlorate  were  dissolved  in  hot  water,  20  c.c.  of 
N/10  sodium  hydroxide  solution  was  added, 
followed  by  1  grm.  of  hydrazine  sulphate ; 
on  heating  a  black  precipitate  was  formed, 
leaving  a  clear  solution  which  filtered  readily. 
The  precipitate  was  washed,  dissolved  in 
concentrated  nitric  acid,  heated  to  oxidise  the 
mercury  completely,  cooled,  diluted,  and  titrated 
with  thiocyanate  in  presence  of  ferric  sulphate 
indicator.  0-224  grm.  of  mercury  was  found 
(theory,  0-226  grm.). 

The  chlorate  in  the  filtrate  was  at  the  same  time 
reduced  ;  the  weight  found  by  Volhard's  method 
was  0-1072  grm.,  some  loss  having  been  occasioned 
by  the  oxidation  of  the  solution  by  means  of  nitric 
acid. 

No  difficulty  was  experienced  in  the  hydrazine 
method  and  concordant  results  were  obtained,  but 
as  a  further  supply  of  this  material  could  not  be 
obtained  the  method  had  to  be  superseded. 

The  next  reagent  used  was  soda-glucose. 

(a)  Reduction  of  chlorate  alone.  0-3  grm.  of 
potassium  chlorate  was  dissolved  in  50  c.c.  of 
water,  100  c.c.  of  a  mixture  of  10%  glucose  and 
10%  caustic  soda  was  added,  and  after  boiling  for 
30  minutes  the  mixture  was  cooled,  the  remaining 
glucose  oxidised  with  25  c.c.  of  nitric  acid,  and  the 
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chloride  precipitated  by  means  of  silver  nitrate. 
In  three  experiments  in  which  0-3  grm.  of  chlorate 
was  used  the  amounts  found  were  0-205,  0-200, 
and  0  203  grm.  respectively. 

(b)  Redaction  of  chlorate  in  presence  of  sodium 
thlosnlphate.     60  c.c.  of  thiosulphate  was  added 

tn  03  gnu.  of  chlorate  and  100  c.c.  of  smla- 
glucoso  and  treated  as  before.  It  was  noticed 
that  some  sulphur  was  precipitated  on  addition 
of  the  nitric  acid.  In  three  experiments  the 
amounts  of  chlorate  found  were  0-298,  0-298,  and 
0-297  grin. 

(c)  Reduction  of  chlorate  in  presence  of  mercury 
fulminate.  0  3  grm.  of  potassium  chlorate  and 
0-3  grm.  of  fulminate  were  treated  as  above  ;  after 
reduction  the  precipitate  of  mercury  and  mercury 
sulphide  was  filtered  off,  but  some'  difficulty  was 
experienced  in  completely  freeing  the  filtrate 
from  mercury  compounds. 

The  results  obtained  in  successive  experiments 
were  0  294,  0296,  0-298,  0  32,  0-31,  and  0  301  grm. 
(the  last  two  precipitates  were  found  to  contain  mer- 
cury ).  Unfortunately  the  mercury  could  not  be  ac- 
curately estimated  owing  to  the  precipitate  run- 
ning through  the  filtering  medium,  and  all  tho 
results  were  low  and  not  sufficiently  accurate  to 
justify  tho  method. 

Ferrous  sulphate  was  next  tried  as  the  reducing 
agent,  the  following  method  being  used  : — 0-3  grm. 
of  fulminate  and  0-3  grm.  of  chlorate  are  dis- 
solved in  50  c.c.  of  thiosulphate,  and  3  grms.  of 
boric  acid  added,  and  the  whole  well  shaken  for 
three  minutes.  The  fulminate  value  is  then 
determined  by  titrating  with  N/ 10  sulphuric  acid 
which  has  been  standardised  against  pure  ful- 
minate in  presence  of  boric  acid,  the  indicator 
used  being  methyl  orange.  If  antimony  sulphide 
is  present  it  is  altered  off  on  a  Gooch  crucible, 
washed,  dried,  and  weighed.  To  the  solution 
100  c.c.  of  10%  ferrous  sulphate,  containing  1  c.c. 
Of  free  sulphuric  acid,  is  added,  and  it  is  boiled 
for  30  minutes.  After  standing  for  a  short  time, 
it  is  filtered  through  a  small  paper,  and  the  pre- 
cipitate well  washed  with  water.  An  excess  of 
nitric  acid  is  added  to  the  filtrate  to  oxidise  the 
ferrous  sulphate,  50  c.c.  of  iV/10  silver  nitrate  is 
added,  and  the  excess  titrated  with  N  /TO  ammonium 
thiocyanate.  The  reduced  mercury  precipitate, 
wliich  contains  some  sulphide,  is  dissolved  off  the 
paper  with  aqua  regia  and  the  solution  diluted, 
neutralised  with  ammonia,  and  made  slightly  acid 
with  hydrochloric  acid.  The  sulphide  is  now 
precipitated  with  hydrogen  sulphide,  filtered  in 
a  Gooch  crucible,  washed  with  hot  water,  followed 
by  alcohol,  carbon  bisulphide,  and  alcohol  again, 
dried  at  105°  C,  and  weighed  as  mercury  sulphide. 
The  free  sulphuric  acid  in  the  ferrous  sulphate 
quantitatively  precipitates  mercury  sulphide  from 
the  mercury  thionatc  solution. 

The  method  I  now  use  for  the  complete  analysis 
of  detonator  composition  serves  to  determine 
fulminate  value,  total  mercury,  antimony  sulphide 
and  insoluble  matter,  and  potassium  chlorate. 

The  detonator  to  be  examined,  if  of  the  closed- 
over  type,  has  its  lugs  cut  by  means  of  dental 
forceps  :  if  of  the  "  obturator "  type  careful 
squeezing  by  means  of  a  shielded  press,  followed 
by  manipulation  with  forceps,  serves  to  open  it. 
The  composition  is  then  cracked  by  deforming 
the  shell  across  two  diameters  at  right  angles, 
when  the  bulk  of  it  is  readily  removed.  The  por- 
tions remaining  adhering  to  the  walls  are  loosened 
by  the  use  of  a  splinter  of  wood,  using  alcohol  if 
necessary.  By  weighing  the  detonator  before 
and  the  cleaned  shell  afterwards  the  weight  of 
charge  is  found.  The  dried  and  weighed  com- 
position is  then  broken  by  moistening  with 
alcohol  and  gently  triturating  with  a  glass  rod. 

The  quantity  of  thiosulphate  to  tie  used  is 
dependent  on  the  weight  of  the  composition.  For 
quantities  up  to  0-3  grm.  50  c.c  of  approximately 


N/ 10  thiosulphate  is  used  ;  for  larger  weights  such 
as  1-5  grms.  50  c.c.  of  iV/1  thiosulphate  should  be 
taken.  0-3  grm.  of  boric  acid  is  added  and  the 
whole  well  shaken,  using  a  glass  rod  to  aid  solu- 
tion. After  3  minutes  a  few  drops  of  methvl 
orange  are  added  and  sulphuric  acid  added  till 
neutral.  Any  antimony  sulphide  is  filtered  off, 
washed,  and  weighed,  but  if  powdered  glass  is 
present  the  antimony  is  estimated  voluinetrically. 

The  solution  containing  tho  mercury  com- 
pounds, etc.,  is  next  treated  with  100  c.c.  of  10% 
ferrous  sulphate  solution  containing  1  c.c.  of  free 
sulphuric  acid.  It  is  boiled  for  30  minutes,  the 
precipitated  mercuric  sulphide  is  filtered  off, 
washed,  dissolved  in  aqua  rcgia,  tho  solution 
diluted,  noutrali  ed  with  ammonia,  acidified  with 
hydrocldoric  acid,  and  precipitated  with  hydrogen 
sulphide. 

The  precipitate  is  washed,  the  final  washing 
being  done  with  alcohol,  carbon  bisulphide,  and 
alcohol  again,  dried,  and  weighed.  The  filtrate 
containing  the  reduced  chlorate  is  oxidised  with 
nitric  acid,  excess  of  silver  nitrate  added,  and 
titrated  with  ammonium  thiocyanate.  An  alter- 
native method  for  the  mercury  sulphide  precipi- 
tate is  to  dissolve  in  aqua  rcgia  containing  sulphuric 
acid,  evaporate  until  fumes  are  evolved,  to 
remove  hydrochloric  acid,  dilute,  and  estimate 
voluinetrically  with  thiocyanate. 

I  wish  to  thank  Messrs.  White  and  Poppe  for 
their  permission  to  communicate  these  results, 
and  Miss  G.  M.  Leeson  for  her  helpful 
observations. 

Discussion. 

Dr.  D.  F.  Twisr,  referring  to  the  estimation  of 
mercury  fulminate,  enquired  whether  the  author 
had  tested  the  practicability  of  the  alkalimetric 
titration  of  a  mixture  of  sodium  cyanide  and 
cyanate  with  standard  mineral  acid  and  methyl 
orange  ;  he  was  of  the  opinion  that  on  account 
of  the  hydrolysis  of  cyanic  acid  into  ammonia 
and  carbon  dioxide,  sodium  cyanate  would 
neutralise  more  than  an  equimolecular  proportion 
of  a  monobasic  acid  such  as  hydrochloric  acid 
and  that  the  mixture  of  sodium  cyanide  and 
cyanate  would  therefore  not  possess  a  neutralising 
power  equivalent  to  its  content  of  sodium.  With 
reference  to  the  constitutional  formula  attributed 
in  the  paper  to  mercury  fulminate,  he  suggested 
that  fulminic  acid  was  now  more  generally  ac- 
cepted as  being  an  isomeride  and  not  a  polymeride 
of  cyanic  acid  ;  according  to  this  view  there  was 
no  direct  linkage  between  the  carbon  atoms  in  the 
acid  radicles  of  mercury  fulminate  and  these  atoms 
were  regarded  as  examples  of  bivalent  carbon, 
their  only  attachment  bemg  to  the  nitrogen  atom 
by  means  of  a  double  bond. 

Dr.  E.  B.  Maxtkd  asked  for  information  as  to 
the  reaction  between  mercury  fulminate  and 
potassium  iodide.  What  happened  to  the  CNO  ? 
Were  stability  tests  against  heat  made  ?  In  the 
case  of  mercuric  nitride  this  was  easily  done  in  a 
capillary  tube  in  a  glycerin  bath,  and  it  occurred 
to  nim  whether  a  similar  method  could  be  adopted 
in  relation  to  mercuric  fulminate. 

Dr.  II.  W.  Brownsdon  asked  for  information 
regarding  the  preparation  of  the  detonator  sections. 
He  doubted  the  author's  conclusion  as  to  the 
breaking  down  of  the  crystalline  fulminate  into 
an  amorphous  variety  under  heavy  pressure  and 
preferred  to  consider  the  differences  observed  as 
due  to  crystal  size  only.  When  he  had  first 
noticed  the  formation  of  alkali  on  treating  ful- 
minate with  thiosulphate  and  examined  the  possi- 
bilities of  using  this  reaction  as  a  basis  for  the 
quantitative  estimation  of  fulminate,  the  inter- 
ference of  secondary  reactions  had  been  the  chief 
disturbing  factor  wliich  had  to  be  overcome  iu 
order  to  obtain  reliable  results. 
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M,  F  C  k.  H.  Lantsberry  expressed  the 
,  ieu  '  with  regard  to  the  breaking  up  of  crystals, 
,Ha,  pressurTwas  not  likely  to  cause  crystalhne 
materia]  to  become  amorphous,  because  generatn 
the  crystals  occupied  a  larger  space. 

M,  F  H.  Alcock  did  not  think  there  was  any 
objection  to  dealing  with  the  mercury  content  by 
precipitation  with  hypophosphites  ;  it  was  a 
reliable  method  in  most  cases. 

I  >i  Trotter  enquired  if  the  colour  of  fulminate 
had  any  bearing  on  the  question  of  efficiency. 
There  Was  an  idea  that  the  lighter  the  colour  the 
greater  the  efficiency. 

Mr.  Heaven,  in  reply,  regretted  that  he  could 
not  answer  Dr.  Twiss's  question.  He  could  not 
explain  the  c  turse  of  the  reaction  between  mercury 
rulminate  and  potassium  iodide.  If  a  .small 
quantity  of  tlie  former  were  used  the  iodide 
dissolved  it  with  great  readiness.  It  mlicated  the 
presence  of  a  double  compound.  With  an  excess 
of  fulminate,  however,  a  point  was  reached  when 
a  fine  white  precipitate  containing  iodine  was 
obtained.  As  to  what  the  actual  reaction  was 
he  did  not  know,  but  alkalinity  was  developed. 
The  heat  test  was  not  followed  as  a  matter  of 
routine  or  use.  He  had  failed  to  get  a  sharp 
melting  point.  There  was  evidence  of 
mercuric  vapours  being  given  off  at  temperatures 
approaching  150°  O.  He  had  used  the  term 
•amorphous"  rather  loosely;  there  was  no 
evidence  of  the  crystalline  form  up  to  magnifica- 
tion of  400  diameters.  Dr.  Brownsdon's  ana- 
lytical scheme  had  been  of  great  service  to  him. 
Bar  tests  had  been  employed  on  detonators  on  the 
Hopkinson  principle.  The  question  of  whether 
a  relationship  existed  between  colour  and  efficiency 
remained  unsettled.  The  balance  of  opinion  was 
that  there  was  no  relationship. 


the  top  and  bottom  of  the  moving  columu  m  the 
viscometer.  If  this  pressure  be  p,  the  atmospheric 
pressure  P,  and  the  head  of  mercury  in  the  visco- 
meter H,  then  if  P-fp-H  be  equal  to  or  exceed 
the  vapour  tension  of  the  liquid,  at.  the  temperature 
of  the  experiment,  there  will  be  no  separation  <>f 
the  mercury  and  liquid  taking  place  during  the 
running. 


Nottingham  Section. 


Medina  In  hi  al  Nottingham  on  Wednesday,  April 
24ft.  L918. 
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A  MODIFIED  MERCURIAL  VISCOMETER 
FOB  DETERMINING  THE  VISCOSITY 
OF  VOLATILE  LIQUIDS. 

BY    F.    M.    LTDSTONE. 

In  a  paper  read  in  January,  1917  (this  Journal. 
1917,270).  a  description  was  given  of  a  mercurial 
\  iscometer  and  its  application  to  the  measurement 
of  the  viscosity  of  lubricating  oils.  Since  lhal 
paper  was  written,  however,  liquids  other  than  oils 
have  been  at  different  times  run  through  thein-tru- 
in.nl .  with  the  result  that  it  has  been  found  that 
the  apparatus  as  there  described  is  not  adapted  to 
the  testing  of  liquids  of  high  vapour  tension, 
inasmuch  as  a  cushion  of  vapour  forms  at  the 
junction  of  the  mercury  and  liquid  being  listed. 

On  consideration  it  will  be  seen  that  this  takes 
when   the   vapour   tension   is   greater   than 
I'      II.  where  P  is  the  atmospheric  pressure  and  H 
the  head  of  mercury  in  the  viscometer. 

I'll.'  apparatus  to  be  described  here  was  designed 
to  remedj  this  defect  in  the  readiest  and  simplest 
manner  by  means  of  an  attachment  which  would 
not  interfere  with  the  ordinary  working  of  the 
viscometer  and  would  also  allow  the  usual  con- 
stants of  the  instrument  to  be  used  without  any 
alteration. 

A  is  a  mercury  manometer  which  registers  the 
increase  of  pressure,  which  is  applied  equally  to 


The  pressure  is  conveniently~applied  by  means 
of  a  hand  bellows,  B,  and  the  stopcock.  O,  is  then 
closed.  If  the  rubber  connections  are  property 
airtight  there  will  be  no  need  to  pump  in  any  more 
air  during  the  running  ;  also  it  will  be  seen  that 
no  matter  how  great  is  the  pressure,  p,  the  ordinary- 
constants  of  the  instrument  remain  unchanged. 

Examples  of  liquids  which  cannot  be  run  at 
ordinary  temperatures  through  this  viscometer 
without  the  application  of  increased  pressure 
are  : — Ether-alcohol  solutions  of  nitrocellulose. 
acetone  solutions  of  cellulose  acetate,  solutions  of 
rubber  in  volatile  solvents,  ete.  It  can  be  used 
for  all  volatile  liquids  at  high  temperatures;  tor 
example,  with  this  apparatus  the  viscosity  of 
ether  may  be  determined  at  temperatures  much 
above  its  normal  boiling-point. 

There  are  other  useful  purposes  which  this 
attachment  can  be  made  to  serve.  Thus  thin  and 
quick-running  liquids  can  be  made  to  take  a 
longer  time  by  applying  a  known  pressure  at  tin- 
end  L,  whilst  the  end  D  remains  open  :  if  the 
decrease  in  the  head  is  accurately  measured  by  the 
manometer  the  readings  can  easily  be  converted. 
Conversely,  a  known  pressure  can  be  applied  at  D. 
L  remaining  open,  and  a  thick  and  slow-running 
oil  may  thus  be  made  to  run  more  rapidly.  When 
pressures  are  applied  in  this  manner,  care  must  be 
taken  to  tap  the  manometer  frequently  in  order 
to  overcome  the  peculiar  lag  in  the  mercury  and 
to  get  a  correct  measure  of  the  pressure  which  is 
being  applied.  A  globe  or  flask  of  large  capacity 
must  also  be  interposed  in  order  that  the  small 
change  in  pressure  due  to  the  volume  of  the  mercury 
which  is  leaving  the  viscometer  may  not  have  any 
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sensible  effect.    01  course,  when  the  immtimi  is 

appMod  simultaneously  l<>  top  and  bottom,  as  in 
I  he  MM  of   Volatile  liquids,  these   precautions  are 

not  neeeam  j .     After  ■  thick  oil  lias  been  nm,  and 

BBS  reading  taken,  it  also  saves  time  to  force  thi- 
ol! through  the  viscometer  h\   applying  pressure 

at  the  top  iif  the  c  oluuin  instead  of  waiting  tor  the 
oil  to  drain  out.  Tin-  tuhe  is  then  trashed  with 
ether  an  usual. 

The  author  takes  this  opportunity  of  correcting 

■  mistake  which  appeared  in  the  previous  paper 
(toe.  tit.).  The  error  referred  to  was  in  the  formula 
there  given  to  coned  for  the  time  taken  by  the 
mercury  in  the  case  of  very  mobile  liquids.     As  will 

he  seen,  it   is  impossible  to  give  a  simple  formula 

which  is  mathematically  correct  tor  all  cases,  but 
i  \er>  dose  approximation  is  arrived  as  at  fol- 
lows 

Lei  I  lime  taken  by  mercury  flowing  freely, 
\  mean  velocity  of  mercury  flowing  freely,  T  = 
time  taked  by  mercury  retarded  by  oil,  V  mean 
velocity  of  mercury  retarded  by  oil,  and  m  mass 
ol  mercury. 

Then  Im  (v!-V2)  work  spent  on  oil.  Hence 
uhen     V      is     made     intinitesimally     small.     Imv'- 

repreeents  the  total  available  work  which  the 
mercury  can  do.  The  time,  T.  can  then  be  con- 
verted into  the  time  which  would  he  taken  if  tin- 
whole  of  (lie  available  work  were  -pent  on  tin-  oil, 
this  time  being  : 


T  J.n(v--Y-) 
Jmv- 


'  vt)    t 


.!,.( 


This  time  would  then  be  proportional  to  the 
absolute  viscosity  if  the  mass  and  kinetic  energy 
of  the  liquid  could  be  neglected,  or,  on  the  other 
hand,  if  t  could  be  f  a  ken  to  represent  the  time  which 
the  mercury  would  take  together  with  an  imaginary 
liquid  of  unit  density,  but  with  absolutely  no 
viscosity,  the  equation  could  be  written: — 

'fcU  +  h   V- 

H+hdV   IH+Iid 

t       i  n  1 1. 

•there  11  is  the  mean  head  of  mercury,  h  the  mean 
head  of  liquid  of  unit  density,  and  d  the  density 
of  tin-  oil. 

Now  by  making  the  bore  of  the  tube  below  the 
bulb  relatively  large,  the  time,  t,  becomes  small 
and  its  correction  negligible.  The  equation  then 
becomes  : — 

VH+hd 

H  +  h 


■;=k(L-T) 


equal  to  n  and  equa 


I   to  K 


to  employ  considerable  quantities  of  oil,  and  the 
operation  required  the  expenditure  of  considerable 
time.  As  a  result  of  Mr.  ladslonc's  work  an 
apparatus  has  been  devised  which  gave  results 
comparable  with  those  obtained  by  the  Redwood 
apparatus  and  furthermore  made  it  possible  to 
obtain  results  in  a  much  shorter  time;  and  with 
the  use  of  considerably  less  material.  The 
apparatus  had  been  adopted  in  Messrs.  Hoots' 
Analytical  laboratory,  and  the  result*  had 
been  entirely  satisfactory. 

Mr.  Woodhouhb  said'  that  at  present  lie  was 

using  the  Colcnian-Archbut t  glass  apparatus  and 
had  found  that  it  gave  reliable  results,  lie  had 
made  one  slight  modification  of  this  apparatus 
by  surrounding  the  efflux  tube  with  a  glass  bulb 
which  was  immersed  in  water,  so  as  to  maintain 
the  oil  inside  the  tube  at  the  same,  temperature 
as  the  oil  outside  the  efflux  tube  prior  to  leaving  it. 
By  tins  means  lie  had  obtained  results  which 
compared  favourably  with  ligures  obtained  with 
the  Redwood  apparatus. 


or  b\    putting 

lb--  equation  can  be  written  :   - 

'I-kYt     !p)  ('I  MO 
where  K  and  d  an-  constants,  'I'  is  the  observed 

time  of  running,  t  is  time  taken  by  mercury  alone, 
and  d  is  spec i tic  gravity  of  the  oil. 

In  calibrating  the  viscometer  the  density,  d, 
is  taken  as  unity  for  water  at  1)0°  P.,  as  in  actual 
practice  specific  gravities  of  liquids  are  usually 
referred  to  water  at  this  temperature,  and  thus  a 
number  of  .small  corrections  an-  obviated. 

My  thanks  are  due  to  Mr.  L.  Archbutt  lor  per- 
mission to  make  the  necessary  experiments  and 
tie-  apparatus  itself  in  the  Chemical  Laboratory 
of  the  Midland  Railway  Company  at  Derby,  and 
also  to  Mr.  It.  W.  Luun  for  kindly  preparing  the 
sketch. 

Discussion. 

Mr.  J.  M.  Wilkie  said  that  when  using  the 
ordinary    Redwood    viscometer   it   was    necessary 


THE  INFLUENCE  OF  SMALL  QUANTITIES 
OF  SOME  METALLIC  ELEMENTS  ON  THE 
MECHANICAL  PROPERTIES  OF  BRASS. 

11V    E.    MILUNGToN. 

The  experiments  to  be  described  in  this  note 
were  carried  out  to  ascertain  the  effect  of  some 
metallic  elements  on  the  mechanical  properties 
of  a  certain  type  of  brass. 

Shepherd,  Carpenter,  Edwards,  Hudson,  Hoyt, 
and  others  have  made  exhaustive  investigations 
into  the  constitution  of  brasses,  and  as  a  result 
various  diagrams  have  been  framed  embodying 
their  conclusions.  It  is  by  the  aid  of  these 
diagrams  that  the  mechanical  properties  can  to 
some  extent  at  least  be  predicted. 

For  certain  purposes  the  strength  of  ordinary 
brass  is  insufficient  and  it  becomes  necessary  to 
modify  the  alloy  in  accordance  with  the  con- 
ditions to  be  met.  It  is  well  known  that  the 
addition  of  other  elements  may  profoundly 
modify  the  physical  properties  of  the  pure  brass, 
either  by  exerting  their  own  peculiar  properties 
or  by  introducing  an  additional  phase,  or  phases. 
It  is,  therefore,  necessary  so  to  adjust  the  mixture 
by  selecting  the  element  or  elements  to  be  added 
which  are  the  most  suitable  for  the  purpose  in 
view. 

In  the  case  of  copper-zinc-tin  alloys  the  theoreti- 
cal and  practical  side  has  been  worked  out  by 
Hudson,  Hoyt,  Thurston,  and  others,  and  from, 
their  results  it  is  possible  to  predict  what  effect 
is  likely  to  be  produced  in  given  circumstances. 
But  as  many  other  elements  are  employed  and  as 
the  information  concerning  them  was  not  available, 
it  was  decided  to  investigate  the  matter  as  far  as 
the  immediate  requirements  were  concerned. 

In  the  alloys  to  be  described  the  choice  of 
metals,  other  than  copper  and  zinc,  was  limited 
to  tin,  iron,  manganese,  and  aluminium.  Owing 
to  the  restrictions  in  the  use  of  pure  metal  for 
industrial  purposes  it  was  only  possible  to  Use 
materials  of  commercial  purity. 

Since  the  object  of  tihese  tests  was  to  represent 
castings  as  such,  without  any  subsequent  treat- 
ment, the  specimens  to  be  tested  were  cast  both 
in  sand  and  iron  chill  moulds,  and  since  the  work 
had  to  represent,  ordinary  foundry  conditions 
notliiug  further  than  foundry  practice  was 
observed  in  the  preparation  of  the  alloys,  but 
at  the  same  time  every  care  was  taken  with  the 
malting  and  the  casting  of  the  metal. 

The  actual  figures  as  obtained  from  tests  are 
given  in  the  tables  and  also  plotted  in  Fig.  3. 
The  effect  of  different  rates  of  cooling,  as  produced 
when  the  metal  is  cast  in  sand  or  in  iron  chill 
moulds,  is  clearly  shown  in  this  figure. 
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The  range  covered  by  the  alloys  was  Cu  56 — 
60%,  Zn  37 — 41%,  the  difference  being  made  up 
by  the  addition  of  a  third  element.  It  will, 
therefore,  be  seen  that  the  brass  was  of  that  type 
known  as  Muntz  metal. 

From  the  constitutional  diagram  of  the  copper- 
zinc  series,  a  portion  of  which  is  shown  in  Fig.  1, 
it  will  be  seen  that  for  varying  composition  cor- 
responding phases  are  met  with  in  normally 
cooled  or  annealed  solid  alloys.  Thus  in  alloys 
containing  not  less  than  63%  of  copper,  the 
system  is  one  of  single  phase,  viz.,  o;  with  less 
than  63%  and  more  than  53%  of  copper,  the 
system  is  duplex   a  and  §.     In  the  interval   of 


— — ..».  -. — -  - 
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Fig.  1. 

Equilibrium  diagram  of  copper-zinc  alloys. 

61% — 53%  copper,  again,  the  system  is  one  of 
single  phase  viz.,  /3*,  while  51%— 40%  copper 
produces  the  duplex  y  and  p. 

The  ternary  system  of  copper-zlnc-tin  has 
received  some  attention  by  Hudson  and  Jones. 
Their  diagram  (Fig.  2)  represents  this  system 
with  some  degree  of  accuracy,  covering  alloys 
from  50%— 70%  copper  and  0—5%  tin. 

It  will  be  noticed  that  the  three  branches 
cij  o  and  p,  and  ft  and  y  of  the  copper-zinc  system 
are  represented.  The  chief  features  to  observe 
are  the  varying  solubility  of  tin  and  the  phase- 
producing  effect  in  the  branches  referred  to. 
Commencing  at  70%  copper  it  will  be  seen  that 
the  solubility  of  tin  below  the  line  D — C  decreases 
with  the  decrease  of  copper  down  to  63  %.  Below 
™  hne  the  a  phase  is  retained  while  above  it 
the  duplex  a  +  8  makes  its  appearance.  On 
the  other  hand  in  the  branch  lying  below  the  line 
?"7tG  tJle  solubUity  of  tin  increases  with  a  still 
further  increase  of  copper. 

Above  this  line  the  three-phase  system  a-8-8  is 
found.  r 

In  the  area  G.B.F.  the  solubility  of  tin  again 
falls,  giving  rise  to  the  single-phase  alloy  n  ;  while 
above  the  tans  C— F  the  duplex  8+y  occurs. 

In  using  the  constitutional  diagram  it  is  im- 
portant to  remember  the  respective  properties 
Of  the  possible  phases  Which  may  present  them- 


.  l  /^"VV?  J',,1!va,r'lB  ™gar!j  this  constituent  as  a  duplex 
i+y  (see  J-  Inst,  total;,  1011,  6).  for  practical  purposes  the 
author  uses  Shepherd's  diagrams  (J.  Inst.  Metals,  1901   1), 


selves  in  any  given  alloy.  The  a  constituent  for 
example  is  the  one  having  the  greatest  ductility, 
while  0  is  the  one  imparting  the  greatest  strength. 
The  presence  of  either  7  or  8  in  a  brass  may 
seriously  affect  the  ductility  and  also  the  strength 
of  the  "illoy. 

As  an  example  illustrating  the  effect  of  the 
7-phase  the  following  figures,  which  have  been 
kindly  furnished  me  by  Mr.  Archbutt,  may  be 
quoted  : — 

Analysis  of  the  alloys. 


No.  1. 
% 

No.  2. 
% 

6070 
0-01 
2-08 
0-06 
0-04 
0-07 

37-02 

50-69 

0  02 

1-22 

0-49 

0-03 

0-03 

47-46 

,  tons 
tress, 
%on 

Yield  point 
Maximum  £ 
Elongation 

99-96 

9-2 
24-4 
41-0 

99-91 

8-4 

16  7 

4  0 

The  explanation  for  the  remarkable  difference 
in  physical  properties  of  the  two  alloys  is  to  be 
found  in  their  micro-structure,  the  good  proper- 
ties being  associated  with  the  duplex  a  +  8,  while 
the  inferior  strength  accompanies  the  /3  and  y 
formation. 

Thus,  the  subject  resolves  itself  into  one  having 
for  its  object  the  reinforcing  of  the  o  and  8  duplex 
by  means  of  the  addition  of  other  elements  in 
suitable  proportions  which  shall  give  the  necessary 
strength,  at  the  same  time  avoiding  the  formation 
of  the  two  deleterious  phases  7  and  8. 

Owing  to  the  similarity  in  appearance  of  the 
two  constituents  7  and  8  when  viewed  through  the 
microscope  it  is  difficult  to  distinguish  with 
certainty  one  from  the  other  in  a  ternary  alloy, 
since  they  both  present  a  bluish  colour  after 
etching  and  for  this  reason  they  will  be  referred 
to  as  a  blue  constituent. 

The  results  embodied  in  the  diagram,  Fig.  3, 
will  now  be  considered,  commencing  with  the 
copper-zinc  alloy  which  forms  the  basis  of  this 
series.  The  composition  of  this  alloy  is  Cu  59-72 
and  Zn  40-18%.  The  mechanical  properties  in  the 
sand-cast  specimen  are  yield-point  8-4,  and 
maximum  stress  22-7  tons  per  square  inch,  with 
an  elongation  on  2  ins.  of  47-7%.  These  figures 
are  notably  increased  in  the  chill-casting  as  will 
be  seen  from  the  diagram. 


70  t59   66    67    6*   65   6*    «3   62 


59*58   57    56    55    5*  S3   52     51     50 


irn  ce-t    cp^prw 


Fig.  2. 
Copper,  zinc,  tin,  ternary  diagram. 

Since  a  similar  relationship  holds  good  in  sand- 
and  chill-cast  specimens  it  will  only  be  necessary 
here  to  consider  the  results  in  one  case.  Selecting 
the  sand  casting  for  this  purpose,  it  will  be  seen 
that  the  introduction  of  1-11%  of  tin,  which  in 
this  case  displaces  the  copper,  produces  an  increase 
in  yield  point  of  19  and  maximum  stress  of  11% 
respectively,  at  the  same  time  lowering  the  elonga- 
tion by  61%.  This  reduction  in  elongation  does 
not  appear  to  be  due  to  the  presence  of  a  third 
constituent,  as  microscopical  examination  failed 
to  reveal  any  and  this  is  in  accord  with  the  diagram 
(Fig.  2),  which  shows  at  58-23%   of  copper  only 
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tho  normal  duplex  « -;  possible.  The  only 
conclusion  is  that  other  causes  are  present  and 
probablj  due  to  tho  baldening  Influence 
of  the  tin  itself.  Further  Increase  of  tin  to  2-18% 
raises  the  yield  point  by  33%,  and  the  maximum 
bj  4%.  and  reduces  the  elongation  bj  83% 
compared  with  the  copper  zinc  basis  alloy.  In 
Ibis  case  the  blur  etching  constituent  was"  found 
to  bo  present,  which  is  supported  by  Fig.  2, 
showing  that  with  copper  at  67-51%  (the  copper 
content  of  the  alloy)  the  three  phases  a,  0,  and  t, 
would  be  present. 


Flo.  3. 

Ternary  brass  alloys. 

Displacing  tin  with  110%  manganese  increases 
the  yield  and  maximum  stress  by  11-9%  and  12-3  % 
respectively,  with  a  decrease  in  elongation  of  25-5  % 
compared  with  the  original  brass.  An  increase 
in  manganese  to  207  %  results  in  the  same  tenacity 
being  retained  but  gives  a  much  improved  elonga- 
tion, being  actually  2-7%  greater.  In  this 
Instance  in  the  chill  cast  specimen  elongation  is 
le-<s  by  6%  than  in  the  corresponding  basis  alloy. 
A  still  further  increase  of  manganese  to  2-8% 
has  a  very  marked  effect  by  considerably  raising 
tho  strength,  the  yield  and  maximum  stress 
increasing  by  42-7%  and  18-9%  respectively; 
at  the  same  time  the   elongation  is  reduced  by 


lites  in  large  ,-i  crystals,  giving  every  evidence  of 
brittle  material. 
The  presence  of  1-92%  of  aluminium  notably 

raises   the   yield   and   maximum  strength,   viz.,   by 

88-9%  and  23-3%  respectively,  and  simultaneously 
reduces  the  elongation  by  88-4 %.  Microscopical 
examination  revealed  the  presence  of  the  blue 
etching  constituent  in  a  struct  ore  which  is  otherwise 

apparently  a  single  phase  £.  This  occurs  in  the 
presence  of  69-00%  of  copper,  which  makes  the 
case  more  remarkable  as  in  the  ordinary  brass  such 
a  condition  would  normally  not  bo  found  with 
more  than  64%  of  copper.  It  is  not,  therefore, 
surprising  that  the  duotility  should  fall. 

The  effect  of  1-2%  of  iron  is  to  increase  the  yield 
point  9-5%  and  the  maximum  strength  12-7%; 
at  the  same  time  tho  elongation,  while  being 
much  superior  to  that  of  the  aluminium  alloys,  is 
reduced  by  37  1  %.  The  presence  of  1  -88  %  of  iron 
notably  raises  the  yield  point  but  slightly  reduces 
the  maximum  stress  compared  with  I  -2  %  alloy  ; 
at  the  same  time  the  elongation  is  seriously  im- 
paired. While  microscopical  examination  failed 
to  reveal  any  blue  etching  constituent  the  1-88% 
alloy  contained  this  phase  and  this  probably 
accounts  for  the  loss  in  ductility. 

It  will,  therefore,  be  seen  that  the  addition  of  tho 
third  element  to  the  binary  copper-zinc  alloy 
has  been  limited  to  2-0%,  with  the  exception  of 
manganese,  which  was  carried  to  2-81  %,  and  as 
this  served  the  immediate  purpose  the  investiga- 
tion was  concluded. 

The  author  is  fully  aware  of  the  limited  scope 
covered  by  the  paper.  What  is  now  required  is  to 
extend  the  investigation  into  the  still  more  com- 
plex systems  and  this  as  time  and  opportunity 
permits  is  being  carried  out.  However  the  results 
of  this  extension  up  to  the  present  do  not  admit 
of  conclusions  being  drawn  and  much  requires 
to  be  done  before  it  can  be  completed. 

Before  concluding  reference  may  bo  made  to 
an  experiment  which  has  some  bearing  on  the 
subject  of  greater  complexity.  An  alloy  having 
the  composition,  Cu  54-10,  Pb  0-42,  Al  0-40, 
Fe  2-51,  Mn  0-89,  Ni  3-58,  Zn  3803%,  gave  in  the 
testing  machine  : — 


Tons 

per  square  Inch. 

Elongation,  % 
on  2  in. 

Contraction  ot 

State. 

Yield. 

ll.ix.  stress. 

area,  %. 

11-6 

13-2 

23-7 
32-5 

13-3 
43'0 

23  1 

420 

62-2%.  A  microscopical  examination  failed  to 
show  anything  but  the  duplex  a+p  structure. 
Tho  remarkable  reduction  of  elongation  in  tho 
case  of  2-8%  manganese  can  only  bo  accounted 
for  by  the  hardening  effect  of  this  element  itself 
and  this  is  confirmed  by  the  corresponding 
increase  in  strength. 

The  addition  of  1-06%  of  aluminium  results  in  a 
very  marked  effect  on  the  ductility  of  the  alloy, 
reducing  this  property  by  72-7%  in  the  sand 
and  S5-J%  in  chill  casting  respectively,  at  the 


These  figures  present  two  striking  features,  the 
first  being  the  great  difference  between  the  sand 
cast  and  the  chill  cast  specimens  and  the  second 
the  superior  resulte  obtained  by  tho  latter  method 
of  casting. 

With  the  object  of  increasing  the  strength  of 
this  alloy  tin  was  added  and  the  following  is  tho 
analysis  of  the  resulting  alloy  : — Cu  53-86,  Sn  0-88, 
Pb  0-43,  Al  0-38,  Fe  2-31,  Mn  0-84,  Ni  3-33,  Zn 
38-05%;  on  testing  the  following  results  were 
obtained  : — 


Tons  i>cr  square  inch. 

Elongation,  % 
on  2  in. 

Contraction  ol 

State. 

Yield. 

Max.  stress. 

area,  %. 

18-0                                  26-4 
16-8                                  89-S 

18-8                                :;..-:) 

5-3 

7-3 

13-0 

15-0 

15-2 

15-2 
21-6 

19-2 

35-7 

21-6 

came  tkne  increasing  the  strength.  It  will  be 
noticed  that  10%  of  aluminium  lias  an  effect 
similar  to  that  produced  by  2-13%  of  tin.  The 
structure  of  this  alloy  was  coarse,  acicular  crystal- 


Thesc  figures  require  no  comment ;  tho  strength 
is  very  much  improved,  particularly  the  yield 
point,  but  at  the  expense  of  a  serious  loss  of 
ductility. 
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-i 

"        Vis 

'  \ 

1 

. 

* 

*     ' 

^r 

11  (U,  iii  oU%  approx 

Cast  in  sand  mould. 

Mag.  =  50  dia.  V. 

*  cored  structure. 


On  60,  Zii  40%  approx. 

Cast  in  sand  mould. 

Mug.  =  50  dia.  V. 

a  +  p. 


Cu  55,'Zu  45%  approx. 

Cast  in  sand  mould. 

Mag.  =  50  dia.  V. 

Typical  p  area. 


Platu  i 


Cu  50,  Zn  60% 
Mag.  =  300  dia.  V. 

/<    +   T 
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i  a  57  51,  Zi>  I"  05.  Su  21.",% 

Cast  In  Inm  chill  mould. 

Mag.  =  1000  dia.  V. 

»  +  i  +  blue  constituent. 


Cn  5674.  Zn  4017,  Pb  -28,  Mn  2*81% 

Cast  in  iron  chill  mould. 

Mag.  =  1000  dla.  V. 

o.  +  p. 


iii  W2S,  Zn  :{(•>  01,  l>b-49,  Fe  188% 

Oaat  in  toon  dull  mould. 

Mag.  =  Moo  dia.  V. 

a  +  ft  +  blue  etching  constituent. 


I'll  5006,  Zn  :S7'98,  Pb  '78,  Al  ['92% 
Cast  In  iron  chill  mould. 
Mug.  =  500  ilia.  V. 
,i  +  blue  etching  constituent. 


Plate  II. 
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Time  has  not  permitted  a  microscopical  exam- 
ination being  made  on  these  alloys,  in  which  case 
the  explanation  for  the  difference  in  the  ductility 
would  most  likely  be  found,  especially  having 
regard  to  the  effect  of  tin  and  iron  previously 
discussed. 

In  conclusion  I  desire  to  thank  my  friends  at  the 
Midland  Railway  Company  for  their  kind  assist- 
ance, particularly  Messrs.  Archbutt  and  Adams, 
the  former  for  the  analyses  of  the  alloys  and  the 
latter  for  the  photomicrography. 

Results  of  tests  compared  ivith 


by  Shepherd  in  his  diagram.  There  was,  however, 
no  doubt  that  such  a  line  existed  and  should  be 
embodied  in  the  diagram  as  it  represented  a 
series  of  heat  evolutions  originally  observed  by 
Roberts  Austen  (4th  Report  to  the  Alloys  Research 
Committee,  Inst.  Mech.  Eng.,  1897,  p.  36,  plates 
2  and  3),  and  the  line  had  recently  been  deter- 
mined by  Carpenter  and  Edwards  (J.  Inst.  Metals, 
1911).  There  was  some  doubt  as  to  the  real 
significance  to  be  attached  to  this  line.  Car- 
1    penter    and    Edwards    considered    that    at    this 

basis  {simple)  copper-zinc  alloy. 


Cast  in  sand. 

Cast  in  iron  chill. 

% 

%  Difference. 

%  Difference. 

Hloment. 

Maximum 

Maximum 

Yiold  point. 

stress. 

Elongation. 

Yield  point. 

stress. 

Elongation. 

% 

% 

0/ 

% 

■     % 

% 

111 

+  19-0 

+  11-0 

—61-2 

+  77-5 

+  19>4 

—67-4 

Sn    

213 

+  380 

+  4-0 

— 83'0 

+  73-7 

+  13  8 

—79-2 

1-16 

+  11-9 

+  12-3 

— 25-5 

+  20-0 

+  10-3 

—  7-4 

Mn   

2-07 

+11-9 

+  12-4 

+   2-7 

+  37-5 

+  8-7 

—  60 

Mn   

2-81 

+  42-7 

+  18-9 

—62-2 

+  60  0 

+  26-2 

—49-0 

.\1    

1-06 

+  50-0 

+  20-6 

—72-7 

+  88-7 

+   91 

—85-2 

A]     

1-92 

+  88-9 

+  23-3 

—88-4 

+  97-5 

+  30-9 

—84-8 

Fe    

1-20 

+   9-5 

+  12-7 

— 37  1 

+  30-0 

+  12-7 

—16-6 

Fe    

1-88 

+  14-3 

+   8-6 

—70-6 

+  60-0 

+  11-9 

—26  0 

The  Chairman  asked  if  the  metals  indicated  in 
Fig.  3.  were  added  so  that  only  one  was 
present  at  a  .time  in  addition  to  the  zinc  and 
copper. 

Dr.  E.  P.  Hedley  remarked  that  the  equilibrium 
diagram  (Fig.  1)  differed  from  that  originally 
published  by  Shepherd,  a  horizontal  line  having 
been  inserted  from  the  point  representing 
37%  to  60%  Zn  at  a  temperature  slightly  below 
500°  O.  He  asked  the  reason  for  this 
alteration.  From  the  appearance  of  the 
first  photomicrograph  it  might  be  imagined 
that  there  was  more  than  one  phase 
present,  whereas  the  photograph  was  intended  to 
represent  the  homogeneous  a-phase.  The  paper 
emphasised  the  importance  of  considering  the 
effect  of  mere  traces  of  metal.  He  referred  to  the 
amount  of  work  that  would  be  required  to  obtain 
equilibrium  diagrams  for  the  complex  alloys 
referred  to  in  the  latter  part  of  the  paper,  con- 
taining seven  and  eight  metals  respectively. 
The  difficulty  of  making  a  complete  metallograpriic 
study  of  a  system  of  alloys  increased  very  rapidly 
with  the  number  of  component  metals  and  a 
quaternary  system  would  necessitate  several 
thousand  determinations  being  made. 

Mr.  Marshall  asked  for  some  information  as 
to  the  best  method  of  treating  swarf. 

Mr.  Wyer  asked  if  any  special  temper  was 
given  to  the  samples  used  in  the  experiments 
referred  to.  He  also  mentioned  that  his  firm 
had  made  an  attempt  to  increase  the  temper  of 
an  ingot  metal  by  the  addition  of  ferromanganese 
but  that  the  result  had  been  a  failure. 
^  Mr.  Millington,  in  ''epiying  to  Dr.  Caven,  said 
that  Fig.  3  was  intended  to  show  the  effect  of 
adding  one  metal  at  a  time  to  the  mixture  of  cop- 
per and  zinc.  The  line  referred  to  by  Dr.  Hedley 
in    the   equilibrium    diagram    had  been   omitted 


temperature  (470°  C.)  the  /J-phase  underwent 
decomposition  into  a  +7,  whereas  Hudson  (J.  Inst. 
Metals,  1914,  88 — 99)  considered  it  to  be  due 
to  a  polymorphic  transformation  of  the  0  con- 
stituent and  to  represent  the  areas  below  the 
line  as  composed  of  a+p,  3,  fi+y  respectively. 
For  practical  purposes  it  was  sufficient  to  recognise 
the  existence  of  this  line  and  to  work  on 
Shepherd  and  Hudson's  conclusions  regarding 
the  phases  present.  For  these  reasons  in 
Fig.  1.  Carpenter  and  Edwards'  results  were 
shown  in  full  lines  while  Shepherd's  conclusions 
were  given  in  dotted  line.  The  reason  for  the 
heterogeneous  appearance  of  the  o  phase  in 
the  first  photomicrograph  was  owing  to  the  fact 
that  during  the  solidification  of  the  alloy  the  final 
condition  was  not  at  once  arrived  at,  as  the  central 
part  of  each  individual  crystal  of  such  a  solid 
solution  when  first  formed  contained  considerably 
less  of  the  solute  than  the  liquid  alloy  from 
which  it  was  deposited,  and  as  solidification 
proceeded  the  "  core  "  of  relatively  dilute  solution 
was  surrounded  by  successive  layers  of  more 
concentrated  solution.  The  result  was  the  appear- 
ance of  these  "  cores "  withih  the  polyhedral 
crystals.  If  such  an  alloy  were  annealed  the 
"  cores  "  disappeared  and  the  alloy  then  appeared 
perfectly  homogeneous.  However,  if  the  annealing 
had  been  accompanied  by  mechanical  work  the 
disappearance  of  the  "  cores  "  was  accompanied  by 
the  formation  of  numberless  "  twinned  "  crystals. 
In  the  preparation  of  equilibrium  diagrams  it  was 
essential  that  the  component  metals  should  be  as 
pure  as  possible  if  the  diagrams  were  to  be 
of  any  practical  value.  The  addition  of  a  third 
component  might  result  in  the  precipitation  of  one 
of  the  other  components  which  had  been  previously 
in  solution,  whereas  the  addition  of  another  might 
result  in  the  whole  becoming  a  homogeneous  mass. 
In  connection  with  the  melting  of  swarf  (the 
turnings  obtained  from  the  working  of  brass) 
he  stated  that  the  operation  could  be  accom- 
plished by  employing  any  of  the  standard  forms 
of  heating  apparatus.  It  was  advisable  to  melt  a 
small  quantity  of  the  swarf  at  the  commencement 
and  gradually  to  add  the  remainder  to  the  liquid, 
in  small  quantities  at  a  time,  until  all  was  molten. 
By  the  addition  of  an  amount  of  aluminium  equal 
to  0-25%  of  the  weight  of  metal  treated,  the  re- 
sulting alloy  was  much  superior  owing  to  the 
deoxidising  effect  of  this  metal. 
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In  the  preparation  of  the  complex  alloys  referred 
to,  the  chief  point  to  bo  borne  in  mind  was  first 
to  melt  the  metal  or  preparatory  alloy  which 
possessed  tin'  highest  mAlfing  point  ami  then  to  add 
the  other  constituents  in  the  order  of  their  melting 
points.  By  this  moans  overheating  of  the  moss 
was  obviated  and  oxidation  reduced  to  a  minimum. 
For  good  melting  the  molten  metal  should  be  kept 
covered  with  charcoal  and  a  suitable  flux  ;  one 
that  had  given  good  results  was  composed  of  two 
parts  of  common  salt  and  one  part  of  borax. 


Yorkshire  Section. 


Melting  held  at  Queen's  Hotel,  Leeds,  an  Monday, 
Ipril  16ft,  1018. 


Mi:.   \v.   mcd.  mackey  in  the  CHAIR. 


PRELIMINARY  NOTE  ON  THE   PRESENCE 
OK  BISMUTH  IN  THE  HUMAN  BRAIN. 

BY    T.     KAIKI.KY,   F.I. C.,  AND    B.  A.    BURRELL,   F.I.C. 

Some  time  ago  we  received  the  viscera  of  a  man 
whose  death  was  suspected  to  be  duo  to  slow 
poisoning.  The  subject,  who  was  in  middle  life, 
had  been  ill  for  some  months  and  dining  the  illness 
had  taken  considerable  quantities  of  preparations 
of  bismuth,  which  had  been  prescribed  by  his 
medical  attendant.  During  the  course  of  the 
analysis  we  were  therefore  not  surprised  to  And 
this  element  present  in  the  intestines,  stomach, 
liver,  spleen,  kidneys,  and  bladder,  as  Hale  White 
says  it  is  very  slowly  absorbed  and  excreted  chiefly 
in  the  urine,  and  may  be  found  in  the  liver,  kidneys, 
spleen,  and  nervous  system. 

Amongst  the  organs  examined  was  a  portion  of 
the  brain ;  this  also  showed  distinct  evidence  of 
the  presence  of  bismuth,  and  we  hope  at  some 
future  date  to  give  the  quantity  present  in  this  and 
other  organs. 

Wo  have  not  been  able  to  find  any  recorded 
instance  of  bismuth  being  detected  in  the  human 
brain,  and  it  is  an  interesting  speculation  as  to 
what  action  this  metal  will  have  on  the  brain 
substance  and  therefore  on  the  mental  condition 
of  those  who  are  taking  a  long  course  of  this  widely- 
used  drug. 

The  extensive  use  of  bismuth  preparations 
is  shown  by  the  following,  quoted  from  Martindale 
and  Westcott's  "  Extra  Pharmacopoeia,"  8th  Ed., 
1895  :— "  Analysis  of  the  ingredients  of  25,500 
prescriptions  showed  Tract.  Nucis  Vom.  to  occupy 
the  highest  place,  having  entered  into  21GS  prescrip- 
tions, and  bismuth  preparations,  including  the 
nitrate,  carbonate,  and  laq.  Bisin.  et  Am.  Cit., 
to  be  ninth  on  the  list,  having  entered  into  1112 
prescriptions. 

The  method  used  for  the  extraction  of  bismuth 
was  that  usually  given  in  works  on  toxicology. 
A  very  delicate  test  for  bismuth  (which  will  detect 
000025  grm.  of  Bi  in  copper)  is  that  of  Abel  and 
Field. 

Discission. 

Mr.  James  Miller  asked  whether  the  load 
iodide  test  was  regarded  as  more  delicate  than 
potassium  iodide. 

Mr.  Bctrrell  replied  that  it  was  advised  by 
Abel  and  Field  for  the  detection  of  bismuth  in 
copper,  and  that  he  certainly  thought  it  the  most 
delicate,  after  comparing  it  with  other  testa. 


I'TI/TERINO   MEDIUM  USED   IN  THE   ESTI- 
M  \ TION  OF  WOODY  FIBRE. 

BY   T.    FAIR  LEY,    F.I.C,  AND  B.  A.  BUBBSLX,    F.I.C. 

In  a  recent  note  (Analyst,  1818,  43,  :il), 
J.  A.  and  E.  W.  Voeloker  omiihasi.se  the  desira- 
bility of  some  agreement  being  made  as  to  the 
strength  of  the  acid  and  alkali  used  in  the  deter- 
mination of  woody,  or,  as  it  is  sometimes  called, 
crude  fibre  in  cattle  feeding  stuffs.  In  common 
with  what  wo  believe  to  be  a  large  majority  of 
chemists,  wo  use  the  1-25%  strength  of  acid  and 
alkali,  as  against  the  2%  strength  recommended 
by  Messrs.   voelcker. 

We  think  that  the  filtering  medium  used  in  this 
empirical  method  is  of  almost  equal  importance 
as  the  strength  of  the  acid  and  alkali.  The 
majority  of  chemists  use  a  piece  of  fine  linen 
(Frankland's  "  Agricultural  Analysis  "  says  lino 
muslin)  as  recommended  by  most  of  the  text 
books  on  agricultural  analysis.  Wiley  states  that 
the  first  fill  ration  (acid)may  be  made  through  linen, 
glass  wool,  or  asbestos,  and  the  second  (alkali) 
through  a  Gooch  crucible.  We  submit  that  "  fine 
linen  "  is  an  expression  capable  of  a  wide  aud 
variable  meaning,  and  it  follows  that  the  mesh  will 
also  be  variable;  for  instance  comparable  results 
could  not  be  obtained  by  using  in  one  instance 
a  fine  linen  pocket  handkerchief  and  in  another  a 
fine  linen  tablecloth  as  the  filtering  medium, 
though  both  of  these  are  equally  "  fine  linen." 

In  the  dry  state,  the  mesh  of  a  fine  linen  handker- 
chief in  several  we  have  examined  ranged  from 
about  90  to  110  to  the  linear  inch.  We  have  not 
made  any  determinations  when  wet  as  it  would 
be  if  used  as  a  filter,  though  obviously  it  will  bo 
altered  by  the  swelling  of  the  fibre,  and  there  is 
also  the  action  of  the  dilute  acid  and  alkali  to  be 
considered. 

Owing  to  the  uncertain  character  of  "  fine 
linen  "  we  have  discarded  its  use  as  a  filtering 
medium  and  use  instead  copper  gauze  with  100 
meshes*  to  the  linear  inch. 

The  results  obtained  with  such  gauze  are  some- 
what lower  than  when  linen  is  used,  as  the  following 
figures  show  : — 
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Discussion. 

The  Chairman  asked  if  the  gauze  itself  was 
unaffected. 

Mr.  Burrell  replied  that  it  was.  It  could  be 
used  for  months  if  carefully  washed  and  dried. 

Mr.  F.  W.  Richardson  did  not  think  it  would  be 
possible  to  have  a  process  that  would  be  applicable 
to  all  substances,  because  the  fibres  varied  greatly 
in  different  materials.  He  had  tried  various  pro- 
cesses, but  now  he  always  used  an  electrical 
centrifuge,  working  at  a  very  high  rate  of  revolu- 
tion. This  saved  the  whole  process  of  filtration, 
and,  of  course,  avoided  the  problem  of  the  size  of 
the  mesh.  In  the  case  of  flours  he  emulsified  them 
and  then  treated  them  with  malt  extract  at  155°  F., 
afterwards  adding  the  equivalent  of  0-2  %  of  hydro- 
chloric acid  and  using  a  very  pure  solution  of 
pepsin.  He  thus  got  a  very  complete  digestion 
without  the  action  of  acids  or  alkalis,  and  obtained 
a  good  idea  of  the  amount  of  indigestible  cellulose. 
He  thought  the  copper  gauze  would  not  eliminate 
the  whole  of  this,  since  it  was  possible  that  it  would 


•  The  same  size  as  in  used  for  testing  the  "  fineness  "  of  basic 
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not  prevent  the  more  finely  divided  particles  from 
passing  through. 

Dr.  H.  Lngle  said  it  was  well  known  (Ingle, 
this  J.,  1904.  1197)  that  corky  matter  could  only 
ponified  in  a  rather  strong  solution,  and  he 
thought  the  I  J  or  2%  mentioned  by  the  authors 
would  not  do  for  such  matter.  The  so-called 
indigestible  matter  might  contain  cork,  and  he 
asked  if  there  was  any  chance  of  its  remaining 
unsaponified.     Personally    he    thought    it    would. 

Major  Marpi.k*  said  it  seemed  to  him  that,  there 
was  very  little  to  choose  between  the  two  methods. 
In  using  a  centrifuge  he  had  found  difficulty  in 
tli<*  washing,  and  this  he  thought  was  quite  as 
objectionable  as  the  trouble  of  filtration. 

Mr.  Bukreix,  replying,  pointed  out  that  the 
method  suggested  was  purely  an  empirical  one, 
and  was  capable  of  improvement,  but  still  it 
served  a  useful  purpose.  The  point  suggested  by 
Dp.  Ingle  was  a  very  interesting  one,  because — with 
reference  to  the  Voelckers'  note— the  usual  strength 
of  solution  used  in  this  country,  on  the  Continent, 
and  in  America  was  1J%  acid,  followed  by  1J°0 
alkali.  In  their  laboratory  they  had  used  li% 
solul  ions  for  thirty  years,  but  t  he  Voelckers  affirmed 
that  this  was  not  sufficient  to  effect  hydrolysis 
anil  that  2%  was  necessary. 


Communications. 


THE  COMPARATIVE  EFFECT  OF  ORGANIC 
AND  INORGANIC  ACCELERATORS  IN 
VULCANISING  RUBBEH. 

BY   HENRY    P.    STEVENS. 

Various  statements  have  been  made  regarding 
the  comparative  accelerating  effect  of  inorganic 
accelerators,  such  as  litharge  and  magnesia,  and  the 
more  modern  organic  accelerators.1  It  has  been 
stated  that  relatively  large  quantities  of  the  former 
are  necessary  to  produce  an  accelerating  effect 
comparable  with  that  obtained  by  means  of  small 
quantities  of  the  latter.  It  is  also  stated  that  the 
phymcaj  properties  of  the  rubber  vulcanised  with 
inorganic  accelerators  differ  from  those  obtained 
with  organic  accelerators,  and  it  appears  to  be 
generally  held  that,  of  the  two  inorganic  accelera- 
tors, litharge  is  more  powerful  than  magnesia.  My 
experience  led  me  to  quest:on  some  of  these  state- 
ments, and  I  give  the  resvdts  of  a  number  of 
vulcanising  experiments  with  90  parts  of  ordinary 
pale  plantation  crepe  rubber.  10  parts  of  sulphur, 
and  small  quantities  of  the  following  accelerators  :— 
(1)  litharge,  (2)  magnesia,-  (3)  isonitrosodimethsl- 
aniline  (Ac.  I),  (4)  a  basic  amino  derivative  (Ac.  II). 
All  the  compounds  were  vulcanised  in  steam  for 
on.  hoar  at  35  lb.  pressure  (138°  C).  Portions  of 
the  vulcanised  compounds  were  extracted  for  one 
week  (say  40  hours)  with  boiling  acetone  in  a  special 
extractor,3  and  the  sulphur  remaining  in  the  rubber 
was  estimated.  In  the  case  of  the  litharge  coin- 
pounded  samples  the  specimen  after  extraction 
was  placed  in  ether  acidified  with  hvdrochloric 
ai  ul  for  a  few  hours  to  decompose  the  lead  sulphide 
formed.4  A  second  treatment  sufficed  for  the 
complete  removal  of  the  lead.  The  combined 
sulphur  is  given,  calculated  as  a  percentage  on  the 
raw  rubber  taken  (coefficient  of  vulcanisation). 
Kings  were  also  cut  from  the  vulcanised  compound 
and  the  load  required  to  elongate  the  specimen 
to  0  times  il-  original  length  was  determined.5 
I  he  figures  are  the  aMrage  of  tests  (,n  live  rings 
and  give  the  load  in  terms  of  gnus,  per  sq.  mm 
cross-sectional  area. 


(1)  Litharge. 


/o 

Accelerator. 


Coefficient. 
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(2)  Magnesia. 

To 

Accelerator. 

Coefficient. 

Load,  grins,  per 
sq.  mm. 

nil 
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(3)  Lsonitrosodimcllivlaiiiline. 
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(4)  Basic  amino  derivative. 
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0-90 
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1-40 
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sq.  mm. 


There  being  insufficient  of  the  original  raw 
rubber  for  the  litharge  "  mixings,"  which  were 
made  after  the  others,  it  was  necessary  to  use 
another  sample  of  crepe  for  this  purpose.  The 
coefficient  and  load  for  this  latter  sample  differed 
a  little  from  those  of  the  crepe  rubber  used  for  the 


Per  cent,  accelerator  cm  rubber  compound. 
Pro.  1. 

other  three  experiments  ;  thus,  for  the  one  hour 
cure  a  coefficient,  of  1-20  was  obtained  instead  of 
1-4  and  a  load  of  237  instead  of  152.  This,  how- 
ever, does  not  affect  the  conclusions  to  be  drawn 
from  the  experiments.     The  relationship  between 
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tin'  amount  of  aocelerator  used  ■mil  the  ooeffloient 
is  shown  in  Pig.  l.  The  curves  start  at  a  aero 
obtained  by  subtracting  Hi''  natural  coefficient 
uf  tin'  rubber  from  thai  found  after  adding  the 
accelerator.     The  conclusions  tnaj  be  summarised 

.is    follows  : 

(1)  Of  tin-  inorganic  accelerators,  magnesia  is 
much  more  powerful   than   litharge,   particularly 

in  small  amounts. '■      The  form  of  til.-  curves  would. 

however,  lead  mi.-  to  expect  that  in  larger  propor- 
tions litharge  would  tend  to  approach  magnesia 
in  accelerating  power.1  Tin'  curve  for  magnesia  is 
convex  to  the  ordinate,  that  for  litharge  concave. 

Tin-  art  inn  uf  litharge  is  frequently  rum  pin  -a  led  b> 

tin'  withdrawal  of  part  of  the  sulphur  which  reacts 
with  the  lead.  This,  however,  does  not  affect  the 
present,  experiments  owing  to  the  large  proportion 
of  sulphur  ami  small  proportion  of  litharge  in  the 
"  mixings." 

(8)  Magnesium  oxide  is  more  powerful  than  the 
organic  accelerator  Ac.  II.  (hash-  amino  derivative) 
in  all  proportions  up  to  at  least  1  ",,  of  accelerator 
on  tin-  rubber.      It  is  also  more  powerful  than  the 

organic     accelerator     Ac.     I.     (nitrosodimethvl- 

auiline)  in  proportions  up  to  about  0-0%.  The 
graphs  for  the  organic  accelerators  are  almost 
straight  lines  in  contrast  to  the  strongly  curved 
graph  for  the  magnesia.     Therefore  the  effect  of 


slightly  curved,  consequently  \vc  may  conclude  that 
the  coefficient  and  load  are  approximately  pro- 
portional within  the  limits  of  the  experiment.  The 
graph  for  the  magnesia  compound  is  appreciably 
curved  and  the  load  increases  more  rapidly  tin- 
higher  the  ooeffloient.  It  is  therefore  ovidenl 
that,  with  compounded  rubbers,  even  those  con- 
taining less  than  one  pel'  cent .  of  mineral  or  Organic 


Per  irni.  accelerator  on  rubber  compound. 
Pick  2. 

iui  leasing  the  proportion  of  the  organic  accelera- 
tors is  similar  in  both  eases  hut  different  from 
that  of  the  magnesia  which  is  al.'io  different  from 
that  of  the  litharge. 

Big  2  gives  the  loads  at  a  constant  elongation 
after  subtracting  the  load  of  the  control  for  each. 
These  figures  define  the  position  of  the  stress-strain 
curve  which  has  been  used  by  some  as  an  index 
of  the  degree  or  state  of  cure. 

It    will    In-  seen   that,  the   graph    for   the  organic 

aocelerator  is  practically  a  straight.  line,  as  also  is 

that,  for  magnesia  up  to  a  certain  point  which 
corresponds  to  a  coefficient  of  vulcanisation  of 
about  3-7.  It  therefore  appears  that,  when  a 
magnesia  compound  is  appreciably  over-cured,  it 
becomes  rapidly  harder  and  less  distensible  the 
higher  tin-  coefficient.  This  effect  is  not  noted 
with   the  organic  accelerator.      The  graph   for  the 

litharge  is  slightly  curved  and  closely  resembles 

that  in  l-'ig.  I.  Kig.  '.',  gives  the  coefficients  plotted 
against  the  loads.  The  graphs  for  the  organic- 
accelerator    and     litharge     compounds     are     only 
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accelerators,  the  load  is  seldom  if  ever  exactly 
proportional  to  the  coefficient  and  consequently 
the  estimation  of  the  rate  of  cure  cannot  be  safely 
based  on  the  loads,  that  is  to  say,  the  stress-strain 
curves,  without  checking  these  against  the  co- 
efficient of  vulcanisation.  Even  small  quantities 
of  quite  inert  ingredients  appreciably  affect  the 
load  corresponding  to  the  same  coefficient.  Thus, 
in  some  earlier  experiments8  it  was  shown  that 
i%  of  7-inc  oxide  in  a  rubber  and  sulphur  mixing 
decreased  the  extension  for  a  given  load  by  about 
11%,  while  i%  of  talc  increased  the  extension  by 
about  9%.  These  changes  were  accompanied  by 
little  or  no  increase  in  the  amount  of  combined 
sulphur.  The  experiments  in  this  paper  are  con- 
fined to  the  effect  of  very  small  proportions  of 
accelerators  such  as  are  used  in  practice  in  the  case 
of  the  organic  accelerators.  Inorganic  accelerators 
such  as  litharge  and  magnesia  are  often  used  in 
larger  proportions  which  cause  a  considerable 
modification  in  the  properties  of  the  vulcanised 
rubber,  apart  from  the  accelerating  effect. 

'!">.  Spenee,  .T.  Iml.  ami  Bug.  Chem.,  1018,  10,  115. 
li.  .T.  Katon.  this  Journal,  1017.  1225. 

aTlie  precaution  was  taken  to  Ignite  tin-  magnesium  oxido 
shortly  before  incorporation  with  the  rubber. 

"Analyst,  101:!,  3*.  14:!. 

*In  accordance  with  the  author's  method  of  estimating  sulphur 
in  combination  with  robber  (combined  sulphur)  in  the  presenco 
of  metallic  sulphides  ami  sulphates.    Analyst,  1915,  40,  27B. 

'That  is,  toad  when  the  elongated  specimen  measures  0  units,  the 
original  length  of  the  specimen  — one  unit. 

•This  disproves  Baton's  contention  (this  .T.,  1017,  1225)  that 
lead  oxide  is  a  more  powerful  accelerator  thin  magnesia.  Con- 
sequently Katun's  explanation  of  the  effect  of  litharge  on  the 
stress-strain  curves  Is  inadequate.  Otherwise  magnesia  should 
have  obscured  the  difference  between  fast,  and  slow  vulcanising 
ruliliers  more  completely  than  litharge.  The  explanation  1  put 
forward  is  based  on  previous  work  (this  .1.,  1015,  524  :  1916,  S74i. 
in  which  1  showed  that,  the  effect  of  Litharge  is  to  withdraw  tin- 
sulphur  which  would  otherwise  lie  available  for  vulcanising  the 
robber.  Litharge  therefore  acts  in  a  twofold  capacity.  Firstly, 
as  an  accelerator  and  secondly,  by  reducing  tie-  proportion  of 
sulphur  available  for  vulcanisation,  it  has  a  retarding  action  "ii 
tie*  rate  of  vulcanisation  of  the  compound.  The  retarding  effect 
produced  hv  a  reduction  in  the  percentage  of  sulphur  is  apparent 
from   Eaton's  own  curves  (this   I.,   1916,    1040).     Compare    for 
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Instance  the  graphs  146A  and  1460.  The  latter  corresponds  to  a 
mixing  where  the  sulphur  has  been  reduced  by  one-half.  The 
2  and  5  hour  curves  for  this  mixing  (HOC)  are  not  further  apart 
tlian  the  curves  for  1  and  1}  hours  of  the  mixing  146A.  Conse- 
quently, a  difference  of  3  hours  in  the  mixing  146C  produces  no 
preatcr  effect  on  the  curves  than  a  difference  of  I  hour  in  the 
mixing  146A,  that  is  to  say,  the  rate  of  vulcanisation  as  shown 
l,v  the  stress-strain  curves  on  which  Eaton  relies  is  reduced  to 
i  ni-lfth  by  reducing  the  percentage  of  rubber  in  the  mixing 
I  v  one-half.  In  manufacturing  practice,  5%  of  sulphur  on  the 
rubber  is  a  much  more  usual  proportion  than  10%  and,  if  the 
former  had  been  taken  as  the  basis  for  comparison  of  plantation 
rubbers,  the  apparent,  variation  in  rate  of  cure  would  only  be 
approximately  one-twelfth  of  the  figures  which  liave  been  obtained 
by  Eaton  and'  published  as  representative  of  plantation  rubber. 

In  the  same  article  a  number  of  other  statements  are  made 
by  Eaton  in  reply  to  my  criticisms.  Some  of  these  statements 
are  sufficiently  refuted  by  previously  published  work.  Others 
will  be  dealt  with  by  the  publication  of  experimental  evidence 
at  a  later  date. 

'These  conclusions  do  not  necessarily  hold  for  dry-heat 
vulcanising. 

•Tliis  Journal,  1911,  1421. 


When  this  equation  is  used  for  the  calculation 
of  the  trimethyleneglycol  content  of  crude  glycerin 
it  is  found  that  the  figures  previously  given  require 
modification  to  some  extent.  The  general  con- 
clusions are  not  however  affected.  The  table  on 
p.  124  t  should  read  : — 


ON    THE    QUALITY    OP    GLYCERIN    FROM 
WHALE  OIL. 

(A  correction.) 

BY  A.   H.   SALWAY,   D.SC,   PH.D. 

In  a  recent  communication  (this  J.,  1918,  123  T) 
on  the  above  subject  an  account  was  given  of  a 
method  of  investigating  crude  glycerin  for  the 
presence  of  trimethyleneglycol,  and  an  approxi- 
mate estimation  of  the  amount  of  the  latter  was 
based  on  a  determination  of  the  specific  gravity 
and  apparent  glycerol  content,  using  the  equations, 

sp.gr.  =l+000263a:  +000053?/    (1) 

apparent  glycerol  content  =x  +0-812/ (2) 

where    x    and    y    are    the    percentages    of    true 
glycerol  and  trimethyleneglycol  respectively. 

The  attention  of  the  author  has  now  been 
drawn  to  the  fact  that  equation  (1)  is  correct  only 
when  x  and  y  are  percentages  by  volume.  In 
equation  (2)  x  and  y  represent  percentages  by 
weight,  and  therefore  the  two  equations  cannot 
be  used  in  conjunction  for  the  calculation  of  x 
and  y.     Equation  (1)  should  be: — 

sP.gr.= m = m 

llo3  +  F053  -K100"1-")         100-0-2082l-00503» 


Whale 

Trimethylene- 

oil. 

Source  of  the  glycerin. 

Glycerol. 

glycol. 

No. 

% 

% 

0 

Saponification  process 

85-0 

nil 

0 

Autoclave              ,, 

78-0 

nil 

2 

Twitchell                „ 

93-3 

0  004 

2 

Autoclave              ,, 

80  0 

0  01 

3 

Saponification        ,, 

77-5 

001 

4 

Autoclave              ,, 

~ 

0-94 

DEOXIDATION  OF  COPPER  AND  COPPER 
ALLOYS. 

BY  W.   R.   HODGKINSON,    C.B.E. 

In  a  paper  read  recently  before  the  American 
Electro  Chemical  Society  by  G.  F.  Comstock  (see 
this  J.,  1918,  210  A),  reference  was  made  to  the 
use  of  zinc  and  silicon  as  deoxidisers  in  the  pro- 
duction of  copper  castings.  The  object  of  the 
present  note  is  to  call  attention  to  the  valuable 
properties  of  calcium  carbide  in  this  respect 
(see  this  J.,  1914,  445).  A  mixture  of  calcium 
carbide  with  borax  or  salt  is  a  more  efficient 
reducer  of  cuprous  oxide  in  copper  or  its  alloys 
than  any  of  the  deoxidising  agents  usually  em- 
ployed, and  it  has  the  additional  advantage  of 
leaving  the  brass  or  bronze  free  from  carbon. 
In  the  treatment  of  cupro-nickel  a  small  amount 
of  carbon  may  be  introduced  into  the  metal,  but 
this  will  not  affect  its  use  for  most  purposes. 

The  electrical  conductivity  of  the  metals  is 
unaltered  by  the  carbide  process  unless  the  carbide 
is  very  much  contaminated  with  sulphide,  which 
is  seldom  the  case  ;  even  then,  however,  this  may 
be  counteracted  by  the  use  of  borax  in  sufficient 
quantity.  A  flux  which  has  proved  entirely 
satisfactory  consists  of  one  mol.  of  carbide  to  two 
mols.  of  borax. 
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THE  INHIBITORY  EFFECTS  OF  WATER  ON 
THE  [NTERACTION  OF  M.I  MINIUM  AND 
(a)  THE  FATTY  ACIDS;  (b)  PHENOL, 
CRESOL,  o-  \N1>  p-NAPHTHOLS;  (c) 
METHYL,  ETHYL,  BUTYL,  AMYL,  AND 
BENZYL  ALCOHOLS 

BY    IilciiuiD    sm.ic.uan'    AN1>    rriiCY     WILLIAMS. 

In  a  paper  read  before  the  London  Section  of 
the  Society  of  Chemical  Industry  (Seligman  and 
Williams.  '  this  J..  1916.  88)  the  action  Of  a 
number  of  boiling,  concentrated,  lower  fatty  acids 
upon  aluminium  was  described.  It  was  shown 
that,  whereas  these  acids  when  concentrated,  in 
the  ordinary  sense  of  the  word,  were  extremely 
inactive  with  regard  to  aluminium,  yet,  if  entirely 
dehydrated  and  containing  less  than  0'05%  of 
.valor,  they    rapidly   attacked   the   metal. 

Reference  was  also  made  to  some  preliminary 
experiments  with  a  mixture  of  higher  fatty  acids, 
which  appeared  to  show  that  those  behaved  like 
iloir  lower  homologues  with  respect  to  aluminium. 

These  experiments  have  been  continued  both 
with  mixed  acids  and  with  preparations  of 
"  pure  "  palmitic  and  oleic  acids,  and  there  is 
now  no  room  for  doubt  that  these  acids,  in  the 
aba<  ace  oi  water,  attack  aluminium  most 
vigorously,  whilst  minute  traces  of  water  suffice 
to  inhibit  the  action  entirely.  If  heated  in  air 
the  higher  fatty  acids  only  attack  aluminium  at 
temperature?  in  the  neighbourhood  of  ;>ihi'  ('.. 
whereas  if  boated  in  a  current  of  a  dry  neutral  gas 
or  in  vacuo,  interaction  starts  at  very  much  lower 
temperatures.  This  is  in  all  probability  due  to 
the  fact  that  before  attack  by  an  acid  heated  in 
the  air  can  commence,  conditions  must  obtain  in 
which  the  water  produced  by  the  oxidation  of 
the  acid  is  eliminated  as  rapidly  as  it  is  formed, 
and  this  is  the  case  at  high  temperatures.  As 
in  the  case  of  the  lower  acids,  a  current  of  an 
indifferent  dry  gas  has  been  found  most  effica- 
cious in  removing  traces  of  moisture,  and  so 
enabling  the  interaction  to  start  at  lower  tem- 
peratures, but  a  current  of  oxygen  protects  the 
metal  from  attack.  This  is  due  to  the  fact  that 
water  is  produced  by  contact  of  oxygen  with  the 
higher  acids,  whereas  the  lower  acids  previously 
experimented  with  are  not  oxidised  under  the 
conditions  prevailing. 

With  the  conclusion  of  these  experiments  certain 
cases  which  have  occurred  in  practice  in  which 
aluminium  has  been  attacked  by  higher  fatty 
acids  have  been  satisfactorily  explained,  and  the 
course  or  courses  to  be  followed  in  order  to 
obviate  their  recurrence  have  been  indicated, 
Experiments  have  shown  that  the  composition  and 
physical  state  of  the  metal  are  not  without  bear- 
ing upon  the  rate  of  attack,  but  a  definite  state- 
ment on  this  point  would  be  premature. 

The  causes  which  determine  the  action  of  fatty 
acids  upon  aluminium  having  been  thus  eluci- 
dated, an  analogous  explanation  was  sought  in 
the  case  of  phenol  and  similar  substances. 
Numerous  attempts  have  been  made  to  use 
aluminium  stills  and  condensers  for  refining 
phenol  and  cresol,  for  which  purpose  the 
metal  seemed  to  be  particularly  suited  o  ing 
its     cleanliness      and     the     fact     that     no 


discoloration  of  the  refined  products  was  to  be 
[eared  The  attempts  have,  however,  failed  owing 
to  the  fact  that  at  high  temperatures,  which  seemed 

to  be  quite  definite  for  each  substance,  the  phenols 

attack  aluminium  very  rapidly.  Gladstone  and 
Tribe,  as  well  as  Took,  have  investigated  the  inter- 
action     of      various      phenolic       substances      and 


(J.    Chem. 

41.      155— 

and     cresol 

8-naphthol 

oil     boil- 


aluminium.  Gladstone  and  Tribe 
Soc.  1881,  39,  9—19,  and  1882, 
156)  state  that  boiling  phenol 
attack  aluminium  very  slowly,  and 
"is  acted  on  between  its  molting 
ing  points.'  but  that  thymol,  benzyl  ale, .lid. 
and  a-naphthol  are  QOl  acted  on  at  all  except  ill 
the  presence  of  aluminium  iodide.  Cook  (J.  Amer 
Chem.  Soc,  190G.  28.  008,  and  Amer.  Chem  1  . 
36,  543)  states  that  "  when  commercial  aluminium 
and  pure  phenol  are  heated  sharply  for  2  or 
3  hours  a  violent  reaction  sets  up,  pre 
the  same  as  in  the  other  methods"  (i.e.,  use  of 
aluminium  iodide).  In  the  case  of  -m -cresol  Cook 
found  that  the  interaction  might  be  started  at 
the  boiling  point.  In  both  cases  he  found  that 
the  addition  of  a  small  amount  of  the  aluminium' 
compound  promoted  the  attack.  He  also  con- 
cluded that  "the  action  of  aluminium  on  phenol 
is  electrolytic  in  character,"  and  to  explain  the 
difference  between  his  results  and  those  of  Glad- 
stone and  Tribe  he  suggested  that  the  metal  used 
by  the  latter  was  much  purer  than  "the  modern 
commercial  article  "  used  in  his  own  experiments. 
He  states  that  "  for  the  reason  that  a  very  pure 
aluminium  would  not  contain  sufficient  impurities 
to  set  up  local  action  it  would  be  without  action 
upon  phenols  unless  a  catalytic  agent  like  iodine 
should  be  employed."  Experiments  made  with 
phenol,  cresol.  /3-naphthol,  and  a-naphthol  have 
disproved  most  of  these  views,  as  well  as  that 
long  held  that  critical  temperatures  existed  for 
phenol  and  cresol  respectively,  below  which  inter- 
action did  not  take  place.  The  first  experiments 
conducted  with  boiling  aqueous  solutions  of 
phenol  showed  that  such  solutions  were  for  all 
practical  purposes  without  action  upon 
aluminium,*  and  that  the  same  inactivity  pre- 
vailed in  the  case  of  solutions  of  small  quantities 
of  water  in  pure  phenol.  Thus,  for  instance,  a 
sample  of  aluminium  boiled  for  2  hours  in  pure 
phenol,  mixed  with  a  small  quantity  of  water 
under  conditions  which  precluded  the  escape  of 
the  water,  remained  entirely  unchanged.  When, 
however,  the  phenol  was  dehydrated  violent  action 
immediately  set  in.  Moreover,  the  action  once 
started  continued  even  if  the  temperature  was 
lowered  to  close  to  50°  C.  As  in  the  case  of  the 
fatty  acids,  it,  was  found  possible  to  inhibit  the 
action  altogether  by  the  addition  of  small  quan- 
tities of  water,  no  attack  taking  place  when  the 
phenol  contained  as  little  as  ]"„  of  wa.ter. 

Similar  conditions  were  found  to  prevail  with 
regard  to  a  mixture  of  the  cresols  and  to  a-  and 
tf-naphthol,  all  of  which,  when  anhydrous,  attack 
aluminium  violently,  although  a-naphthol  acts 
with  less  readiness  than  the  other  substances.  It 
was,  however,  found  more  difficult  to  stop  the 
attack  by  these  substances  when  once  started  than 
in  the  case  of  the  lower  fatty  acids,  possibly 
because  of  their  higher  boiling  points  and  the 
consequent  difficulty  of  securing  intimate  admix- 
ture of  the  water  added,  but  probably  also  because 
the  rate  of  attack  is  very  rapid,  and  consequently 
much  aluminium  phenoxide  is  formed,  which 
entails  the  addition  of  considerable  quantities  of 
water  before  complete  decomposition  can  be 
brought    about.     The   dissolved   phenoxides,   etc., 


*  It  left  in  contact  with  aluminium  for  many  montiis  in  the 
cold  in  the  presence  of  air  these  notations  attack  aluminium 
in  much  the  same  way  as  water  does. 
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thus  tend  to  keep  the  phenols  anhydrous  and 
so  allow  the  interaction  to  proceed.  These  pro- 
perties also  explain  the  fact  observed  by  Cook 
that  the  commencement  of  the  interaction  is 
hastened  by  the  presence  of  the  aluminium  com- 
pounds. It  has  been  found  incidentally  that  the 
interaction  of  the  phenoxides  and  water  takes 
place  in  at  least  two  stages,  the  first  substance 
formed  being  soluble  in  certain  dry  organic  sol- 
vents. The  addition  of  further  quantities  of  water 
brings  about  complete  decomposition  into  the 
phenol  and  aluminium  hydroxide,  as  described  by 
Cook  (loc.  cit.). 

The  composition  of  the  metal  has  been  found 
to  affect  the  rate  of  attack,  but  in  the  opposite 
sense  to  that  suggested  by  Cook. 

The  experiments  made  with  phenol  and  similar 
monohydroxy  compounds  were  repeated  with 
various  dihydroxy  compounds,  such  as  quinol  and 
resorcinol,  and  the  trihydroxybenzene,  pyrogallol. 
With  none  of  these  could  interaction  be  brought 
about  by  any  of  the  methods  used.  At  this  point  it 
is  desirable  to  anticipate  somewhat,  and  to  say 
that  similar  negative  results  were  obtained  with 
polyhydroxy  alcohols  such  as  glycol  and  glycerol. 
It  may  be  suggested  that  the  failure  of  these 
polyhydroxy  compounds  to  attack  aluminium  is  due 
to  their  partial  decomposition  by  which  sufficient 
water  is  formed  to  inhibit  the  interaction.  Against 
this  view  must  be  cited  the  fact  that  Gladstone 
■and  Tribe,  using  iodine  as  a  catalyst,  also  failed 
to  form  the  aluminium  compounds  of  glycol  and 
glycerol,  .  and  that  similar  negative  results 
attended  the  experiments  with  amalgamated 
aluminium  on  glycols  recorded  by  Tisehtschenko 
<J.  Russ.  Phys.  Chem.  Soc,  31.  694—770  and  784— 
872;  Jahresber.,  1899,  871).  During  the  course 
of  the  present  experiments  all  the  polyhydroxy 
compounds  referred  to  above  have  been  subjected 
to  the  action  of  amalgamated  aluminium  under 
various  conditions  of  temperature  and  dehydra- 
tion, and  although  occasional  indications  of 
possible  incipient  attack  were  noted,  it  is  not  con- 
sidered that  these  were  sufficiently  definite  to 
refute  the  view  that  no  interaction  between  them 
and  aluminium  takes  place. 

In  reading  the  account  of  Gladstone  and  Tribe's 
experiments  it  was  seen  that  the  device  of  dry- 
ing a  liquid  by  a  current  of  hydrogen  used  by  the 
present  authors  with  acetic  acid,  etc.,  had, 
although  unknown  to  them,  been  applied  to  the 
dehydration  of  glycerol  (J.  Chem.  Soc,  1881,  39, 
31).  It  is  interesting  to  consider  that  had  Glad- 
stone and  Tribe  applied  the  same  device  to  the 
other  alcohols  they  worked  with  they  would  have 
found  the  use  of   iodine  unnecessary. 

During  recent  years  aluminium  has  been  used 
on  a  considerable  scale  for  the  manufacture  of 
vessels  for  the  acetylation  of  various  alcohols. 
From  time  to  time  cases  have  occurred  in  which 
these  vessels  have  been  attacked.  It  has  been 
impossible  to  explain  this  (cf.  Boake.  this  J., 
1917,  414),  especially  in  view  of  the  fact  that  other 
vessels,  apparently  identical  in  construction  and 
composition  and  similarly  used,  have  not  suffered. 
With  the  knowledge  available  of  the  protection 
afforded  by  minute  quantities  of  water  the  action 
of  anhydrous  alcohols  upon  aluminium  was  investi- 
ed. 

It  lias  been  known  for  a  long  time  that 
aluminium  which  has  been  amalgamated  with 
mercuric  chloride  dissolves  in  alcohol  with  the 
formation  of  aluminium  ethoxide.  It  has  been 
med,  however,  that  the  alcohols  would  not 
attack  the  unamalgamated  metal.  [Meyer  and 
Jacobsen  (Lehrb.  der  organ.  Chem..  1907,  212)  say 
that  "pure  aluminium  is  only  very  slowly 
attacked  by  boiling  ethyl  alcohol."  This  obviously 
does  not  refer  to  conditions  such  as  are  about  to 
be   described.]      Thus    Gladstone    and    Tribe    (J. 


Chem.  Soc,  1876,  158)  say  "ethyl  alcohol  was 
found  to  have  no  effect  on  aluminium  alone  even 
when  boiled  with  it  for  some  hours."  These 
authors  also  experimented  with  propyl,  iso-butyl. 
amyl,  cetyl,  and  allyl  alcohols,  whilst  reference 
has  already  been  made  (Joe.  cit.)  to  the  negative 
results  of  their  experiments  with  benzyl  alcohol. 

The  experiments  described  in  this  paper  have 
shown  conclusively  that  where  the  alcohols  can 
be  sufficiently  dehydrated  they  attack  aluminium, 
some  of  them  with  extreme"  readiness,  and  the 
form  which  the  attack  takes  leaves  little  doubt 
that  herein  is  to  be  sought  the  explanation  of 
the  cases  of  corrosion  referred  to  above.  Methyl, 
ethyl,  normal  butyl,  amyl,  and  benzyl  alcohols 
when  sufficiently  anhydrous  attack  the  metal  at 
high  temperatures.  As  in  the  case  of  the  fatty 
acids,  minute  quantities  of  water  are  sufficient 
to  prevent  the  attack  or  to  stop  it  when  once 
started.  The  conditions  governing  sufficient 
dehydration  vary  with  the  different  alcohols. 
Thus  amyl  and  butyl  alcohols  can  be  dehydrated 
by  simple  boiling  in  a  deep  tube  and  allowing 
a  small  fraction  to  distil  off.  The  alcohols  so 
treated  rapidly  attack  aluminium,  and  indeed 
this  seems  to  be  a  more  convenient  method 
of  preparing  the  alkyloxides  than  that  requiring 
the  amalgamation  of  the  metal.  In  the  case  of 
ethyl  alcohol  this  method  gave  no  hope  of  success, 
I  nit  the  desired  end  was  attained  by  distilling  a 
mixture  of  99'5%  alcohol  with  benzene,  the  water 
passing  over  in  the  earlier  fractions  in  the 
form  of  a  ternary  mixture  (cf.  Young,  J.  Chem. 
Soc,  1902,  84,  708).  In  this  way  ethyl  alcohol 
was  so  far  dehydrated  that  interaction  with 
aluminium  could  be  brought  about,  but  the  method 
was  not  convenient.  By  distilling  ethyl  alcohol 
over  calcium  and  taking  precautions  to  avoid 
the  introduction  of  moist  air  into  the  receiver 
adequate  dehydration  was  accomplished,  and  the 
alcohol  so  prepared  readily  attacked  the  metal. 
Still  greater  difficulty  was  experienced  in  the  case 
of  methyl  alcohol.  It  is  interesting  to  note  that 
Gladstone  and  Tribe  (loc.  cit.)  failed  to  obtain 
aluminium  methoxide  by  the  method  which  gave 
them  the  aluminium  compounds  of  other  alcohols, 
namely  by  interaction  in  the  presence  of  aluminium 
iodide,  a  fact  which  they  attributed  to  the 
"  unstable  character  of  the  methylate."  The 
present  experiments  have,  however,  shown  that 
by  the  most  meticulous  care  in  the  exclusion  of 
water  direct  interaction  of  aluminium  and  methyl 
nlcohol  may  be  brought  about.  The  rate  of 
attack  is.  however,  verv  slow,  a  fact  which  may 
possibly  be  due  to  the  slight  solubility  of  the 
methoxide  in  methyl  alcohol. 

As  in  the  case  of  the  fatty  acids,  the  composition 
and  state  of  the  aluminium  appear  to  influence 
to  some  extent  the  rate  of  attack  by  anhydrous 
alcohols. 

In  the  paper  referred  to  above,  in  which  atten- 
tion was  first  drawn  to  the  interaction  between 
aluminium  and  anhydrous  fatty  acids  (loc.  cit., 
p.  89)  two  hypotheses  were  raised  to  explain  the 
inhibition  exercised  by  minute  traces  of  water 
upon  the  interaction.  It  was  suggested  that  acids 
containing  small  quantities  of  water  were  inactive 
towards  aluminium  on  account  of  the  formation  of 
a  continuous  gelatinous,  and  therefore  protective, 
coating  of  basic  salt  upon  the  surface  of  the 
metal,  whereas  in  the  absence  of  water  the  pro- 
duct of  the  interaction,  being  crystalline,  would 
be  discontinuous  and  therefore  not  protective. 
That  all  action  ceased  as  soon  as  a  trace  of  water 
was  added  would  then  be  due  to  the  fact  that 
the  crystalline  salt  formed  was  incapable  of 
existence  in  the  presence  of  water.  As  an  alter- 
native,  the  view  was  advanced  that  the  rate  of 
dissolution  of  aluminium  in  fatty  acids  is  normally 
very  high,  but  that  whenever  water  is  present  the 


I       \\\\  II.. No.  11.]   SELIGMAN.v  WILLIAMS     INTERACTION  OF  ALUMINUM  A  FATTY  AOTOS,  Ac     161  t 


metal  becomes  ^  < >.it .  ■  t  with  the  well-known  Blm  oi 
oxide  which  protects  it. 

\-  a  result  oi  the  experiments  described  ill  the 

nt   ptiper   u  combination  of  these  two   hypo- 

ms  to   be  called  (or.      The  view   now 

advanced  is  that  the  metal  is  normally  protected 

i.y  the  dim  which  coven   it.  bnt   that  tins  film 

breaks  down  when  exposed  to  the  attack  of  the 

dehydrated  Babstanoee   experimented    with.    The 

presence  of  even  the  minutest  traces  of  water  in 

i-  sufficient  to  inhibit  the   attack  owing 

either   to    the   fact    that    the   salts,    phenoxides.   or 

alkyloxidi  b,  as  the  case  may  be,  arc  immediately 

decomposed  l>y  water,  aluminium  hydroxide  being 

formed,  which  is  insoluble,  or  because  the 
aluminium  exposed  by  the  breakdown  of  the  film 
is  Immediately  re-oxidised  by  the  water,    in  one 

OCUlar  evidence    in   support   of  this   view   was 

obtained  A  Btrip  of  aluminium  was  boiled  with 
seme  dehydrated   butyl   alcohol.  Bolution    taking 

at   a  single   point   from   which  a  tine   stream 
ol  bydrog  was  evolved.    Water  to  the 

amount  of  004%  of  the  alcohol  was  intro- 
duced by  means  of  a  capillary  tube.  Within  a 
few   minutes   the  Btream  of    bubbles  ceased  and 

the  point  from  which  they  had  been  evolved  was 
seen  (•>  be  coated  ever  by  a  minute  film,  pre- 
sumably of  aluminium  hydroxide.  This  hypothesis 
would,  however,  di  mand  the  gradual  though 
probably  extremely  slew  consumption  of  the  water 
and  the  ultimate  cessation  of  its  inhibitive  action. 
On  this  point  there  is  at  present  neither  negative 
nor  positive  evidei 

The  extreme  sensitiveness  of  the  compounds 
formed  to  water  and  their  resulting  dehydrating 
tendency  appear  to  explain  the  fact  that  ilie 
s  in  violence  as  the  products 
of  the  attack  accumulate.  It  has  been  observed 
that  the  number  of  points  at  which  the  metal 
is  attacked  is  much  larger  when  the  proportion 
of  metal  to  solvent  is  large,  and  consequently  the 
metal  content  of  the  solution  high,  than  when 
small  pieces  of  metal  are  exposed  to  the  attack 
of  large  quantities  of  solvent.  Moreover,  the 
attack  by  these  liquids  containing  large  quantities 
of  metal  dissolved  cannot  be  stopped  by  traces 
of  water.  No  doubt  the  bulk  of  the  compound 
must  be  de< .imposed  with  the  production  of 
hydroxide  Lei. .re  the  water  becomes  operative  in 
this  respect. 

ExrtRlMENTAL. 

Higher  fatty  acids. 

I.  A  mixture  of  higher  fatty  acids  was  used,  the 
composition  of  which  was  palmitic  acid  55%, 
stearic  acid  40%,  oleic  acid  5%.  The  aluminium 
was  in  the  form  of  sheet  0'5  mm.  thick,  and  its 
composition  was  Si  013,  Fe  014,  Cu  000,  Al  9973%. 
Uefore  the  experiment  it  was  cleaned  with  dilute 
caustic  soda,  as  described  in  the  previous  paper. 
Two  forms  of  apparatus  were  used,  according  to 
whether  it  was  intended  that  the  experiment 
should  be  conducted  in  the  air  or  in  one  or 
other  of  the  gases  experimented  with.  In  the 
first  case  the  apparatus  consisted  of  a  narrow, 
boiling  tube,  with  a  small  side  tube  close 
to  the  open  top.  A  thermometer  dipped  into  the 
contents  of  the  tube  and  the  whole  was  suspended 
inside  a  wider  tube  above  a  small  quantity  of 
boiling  Lromonaphthalene.  For  temperatures 
above  280°  C.  the  outer  tube  was  replaced  by  a 
sand  bath.  Where  it  was  desired  to  pass  a  dry 
gas  through  the  system  the  boiling  tube  was 
closed  by  a  cork,  through  which  passed  a  glass 
tube  closed  at  its  upper  end  by  a  cork  through 
which  a  thermometer  passed  into  the  liquid.  At 
its  upper  end  this  tube  was,  like  the  boiling  tube, 
supplied  with  a  side  tube.  Both  side  tubes  were 
connected  to  U-tubes  containing  concentrated  sul- 
phuric  acid,    and   the   upper   U-tube   was    in   its 


turn  connected  with  the  source  of  the  gas  experi- 
mented with. 

The   results  obtained    may   best    he   indicated    in 
tabular    form. 

Table   I. 


Tenipcratuic 

Atmosphere 

Vacuum 

Air 

(open  tube) 

Dry  hydrogen     J**^ 

(10  in  in.) 

3000-310''0. 

Attack  with- 
in o  miu.   ol 
introduction 
o(  niotul 

280°  0.      ... 

Results      ir- 
regular 

Rapid  attack 

immediately 
on        intro- 
ducing metal 

260°  0.      ... 

No  attack  in  Attack  with-    Attack    with- 
7  hours           in  5  min.        in  B  min. 

227°  C.      ... 

Residua]    nt- 

in  osp  he  re 
air,     attack 
commenced 
Within       30 

ni  in. 

200°  0.      ... 

Attack    with- 
in 1  hour  of 
introduction 
of  metal 

186°  C.      ... 

Residual  at- 
mosphere 

air,  very 
Blight  at- 
tack during 
:>  his.  Ke- 
Bidual  atmo- 
sphere hy- 
drogen, at- 
tack within 
80  min. 

In  the  case  of  the  experiments  in  air,  the  formation 
of  a  considerable  amount  of  water  was  observed 
which  at  temperatures  of  300°  C.  and  above  rapidly 
escaped  from  the  tube,  whereas  at  250°  C.  the 
water  formed  remained  in  the  tube. 

II.  Palmitic  acid,  bought  as  "  acid  palmitic 
pure,"  was  used  in  these  experiments,  which  were 
carried  out  with  the  same  metal  and  in  the  same 
apparatus  as  already  described.  The  results  are 
shown  in  Table  II. 

Table  II. 


Temperature 

Atmosphere 

Air  (open  tube) 

Dry  hydrogen 

300°-310°O.... 

Attack  within  5  min.  of 
introduction  of  sample 

270°  0 

No  attack  1J  hours 

250°  G 

No  attack  11  hours 

Attack  within  10  inin. 

200°  0 

Slow  attack  within  1  hour 

III.  Oleic  acid  bought  as  "  acid  oleic  pale  "  was 
used  in  this  series  of  experiments.  The  oilier 
conditions  were  the  same  as  before.  The  results 
are  tabulated   below. 

o  2 
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Table  III. 


Temperature 


Atmosphere 


Air  (open  tube) 


300°-310°  0. ...      Immediate    ami    rapid 
attack 


Dry  hydrogen 


250°  C No  attack  during  7  hours   Hapid  attack  within  15 

min. 


100°  0. 


Slow  attack  within   20 
min. 


Fhenol,  Vresol,  and  Naphthol. 

Phenol.  The  aluminium  used  was  of  the  same 
composition  and  form  as  in  the  experiments 
already    described. 

A  weighed  strip  of  aluminium  was  heated  with 
a  solution  of  phenol  boiling  at  113°  C.  (uncorr.) 
in  a  boiling  tube  covered  with  a  watch  glass. 
After  the  heating  had  been  maintained  for  an 
hour  the  metal  was  re-weighed,  but  no  loss  of 
weight  could  be  detected.  The  strip  was  replaced 
in  the  tube  and  the  heating  continued,  but  with- 
out the  cover  glass.  The  boiling  point  of  the 
phenol  solution  gradually  rose  until  it  reached 
177°  C.  (uncorr.),  when  rapid  attack  of  the  metal 
commenced. 

A  further  quantity  of  the  phenol  solution  was 
heated  in  the  uncovered  tube  without  any 
aluminium  until  the  boiling  point  reached 
180'5°  C.  (uncorr.).  On  introducing  a  strip  of 
aluminium  into  the  boiling  liquid  immediate  solu- 
tion of  the  metal  commenced. 

In  order  to  make  certain  that  the  facts  recorded 
above  were  not  primarily  due  to  temperature. 
two  strips  of  aluminium  were  heated  with 
phenol  in  sealed  tubes.  The  tubes  contained 
phenol  which  had  been  dehydrated  by  heating 
in  a  current  of  dry  hydrogen,  but  to  one  tube  a 
quantity  of  water  equal  to  about  1%  of  the  phenol 
used  was  added.  The  tubes  were  immersed  in  a 
vapour  bath  of  boiling  phenol.  Immediate  attack 
was  observed  in  the  case  of  the  tube  containing 
\he  dry  phenol,  and  on  removing  the  tube  from 
the  vapour  bath  solution  of  the  metal  continued 
so  long  as  the  phenol  remained  liquid.  No  attack 
of  any  kind  took  place  in  the  tube  to  which 
water  had  been  added. 

Further  experiments  with  dehydrated  phenol. 
In  addition  to  boiling  in  an  open  tube,  phenol 
was  dehydrated  by  boiling  in  a  current  of  dry 
hydrogen.  On  placing  a  strip  of  aluminium  in 
the  boiling  anhydrous  material,  the  current  of  dry 
hydrogen  being  maintained,  attack  commenced 
within  a  few  minutes  and  rapidly  became  most 
energetic.  At  a  temperature  of  128°  C.  attack 
developed  immediately  upon  the  introduction  of 
a  strip  of  the  metal  but  was  relatively  slow  and 
showed  little  acceleration  during  20  minutes. 
At  80°  C.  slight  attack  commenced  within  80 
minutes,  and  on  the  phenol  being  allowed  to  cool 
continued  until  solidification  occurred. 

Effect  of  the  addition  of  water  to  solutions  of 
aluminium  in  plienol.  The  experiments  so  far 
described  show  that  phenol  containing  aluminium 
in  solution  attacks  the  metal  rapidly!  These  solu- 
tions remain  clear  while  hot,  but  on  cooling 
become  cloudy  at  temperatures  well  above  the 
freezing  point  of  phenol.  They  become  clear  again 
if  the  temperature  be  raised.  On  the  addition 
of  a  small  quantity  of  water  to  such  solutions 
a  dense  white  solid  separates,  which  was  found 
to   be  insoluble  even  in  boiling  phenol   and  also 


in  boiling  toluene,  but  readily  soluble  in  boiling 
dry  butyl  alcohol.  On  addition  of  water  to  the 
butyl  alcohol  solution  it  was  decomposed, 
aluminium  hydroxide  being  precipitated.  Hot 
phenol  containing  this  solid  in  suspension  was 
found  to  attack  aluminium  readily.  On  the  addi- 
tion of  more  water  the  precipitate  changed  into  a 
gelatinous  mass,  similar  in  all  respects  to 
aluminium  hydroxide.  The  phenol  now  no  longer 
attacked  aluminium  until  it  had  been  dehydrated 
afresh  by  heating  for  several  hours  in  a  current 
of  dry  hydrogen.  Quantitative  experiments  were 
not  made. 

Experiments  showed  that  phenol  dissolved  in  a 
boiling  indifferent  substance,  such  as  naph- 
thalene, rapidly  attacked  aluminium  in  the 
absence  of  water. 

Cresol.  A  mixture  of  cresols,  bought  as 
"  cresylic  acid  pure,"  was  used.  The  experiments 
were  the  same  as  with  phenol  and  gave  identical 
results,  except  that  owing  to  the  cresol  being 
liquid  the  action  of  the  dehydrated  material 
could  be  followed  during  cooling  to  normal  tem- 
perature. On  adding  water  to  a  solution  of 
aluminium  in  cresylic  acid  a  further  difference 
was  noted  in  that  the  first  product  of  the  inter- 
action was  soluble  in  boiling  cresylic  acid,  whereas 
the  corresponding  phenol  compound  was  not 
soluble  in  phenol. 

Naphthol.  Gladstone  and  Tribe  (loc.  cit.,  J. 
Chem.  Soc,  1882,  41,  5)  state  that  o-  and 
/3-naphthols  differ  with  regard  to  aluminium  in 
that  the  latter  attacks  the  metal  whereas  addition 
of  iodine  is  necessary  in  order  to  bring  about 
action  by  the  a-compound.  Experiments  were 
therefore  made  with  both  a-  and  /3-naphthols,  and 
both  were  found  to  attack  aluminium  in  a  manner 
similar  to  the  other  hydroxy-compounds  examined, 
but  the  rate  and  form  of  attack  varied  as  between 
the   two   compounds. 

p-Naphthol.  At  the  boiling  point  /3-naphthol 
was  found  to  attack  aluminium  extremely 
vigorously,  a  strip  of  metal  being  dissolved  in  a 
few  minutes.  At  185°  C.  no  attack  took  place  dur- 
ing the  course  of  an  hour  when  a  little  water 
was  present,  but  on  passing  a  current  of  dry 
hydrogen  through  the  heated  liquid  a  strip  of 
the  metal  subsequently  introduced  was  rapidly 
attacked.  At  125°  C.  no  attack  took  place  during 
2  hours,  even  in  a  current  of  dry  hydrogen. 

Boiling  naphthalene  containing  10%  of 
^-naphthol  attacked  aluminium  within  10  minutes 
of  its  introduction  into  the  liquid. 

a-Naphthol.  The  material  used  was  bought  as 
a  "  Nobel's  standard  chemical."  It  melted  at 
93'7°  O,  and  gave  no  ash  on  ignition.  A  small 
quantity  was  freed  from  water  either  by  boiling 
in  an  open  tube  or  by  boiling  in  a  current  of 
dry  hydrogen.  On  boiling  a-naphthol  so  treated 
it  was  found  to  attack  aluminium  slowly.  The 
attack  was  intensely  local  and  on  many  occasions 
only  took  place  at  one  point.  In  some  cases 
where  attack  had  started  at  a  number  of  points, 
all  but  one  point  suddenly  ceased  to  give  off  gas, 
attack  then  proceeding  much  more  rapidly  at  the 
remaining  point.  At  185°  C.  attack  was  very  slow, 
whilst  a  boiling  solution  of  a-naphthol  in  naph- 
thalene did  not  attack  the  metal  at  all  during 
the   course  of  an  hour. 

In  view  of  the  negative  results  obtained  by  Glad- 
stone and  Tribe  it  was  thought  that  the  attack 
might  be  due  to  the  presence  of  small  quantities 
of  /3-naphthol.  The  a-naphthol  was  therefore  re- 
crystallised,  but  no  difference  in  the  behaviour 
of  the  purified  substance  was  observed. 

In  order  to  make  certain  that  the  attack  observed 
was  due  to  a-naphthol,  an  amount  of  aluminium 
sufficient  to  saturate  35%  of  the  naphthol  used 
was  dissolved  in  the  boiling  liquid,  by  which  means 
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it   was   safe  to  assume  that   any  /(-naphtha!  pre- 
.•    would    lie    neutralised.     The    liquid    so    pre- 
pared was  found  to  attack  aluminium  as  before. 

Alcohol*. 

Butyl  alcohol.  Pure,  normal  butyl  alcohol  con- 
taining about  1  of  water  was  used,  A  strip  of 
aluminium  was  boiled  with  this  alcohol  under 
conditions  designed  to  preclude  the  escape  of 
the  water.  During  3  hours  no  interaction 
could  1"'  detected.  The  apparatus  was  then  opened 
so  as  to  allow  the  aqueous  fraction  oi  lower  boil- 
ing point  to  escape.  Under  these  conditions  attack 
commenced  within  5  minutes.  The  rate  of 
attaek  rapidly  increased  until  the  heat  developed 
caused  the  contents  of  the  tube  to  boil  over.  On 
cooling,  solid  aluminium  butoxide  separated  from 
solution. 

During    a    further    experiment    in     the    closed 
apparatus  it  was  noticed  that  after  two  hours'  boil- 
ing interaction  started  at  a  single  point  owing,  it 
was   assumed,    to    the   condensation   of  the   small 
aqueous  fraction  in  the  cooler  parts  of  the  tube  or 
its  accidental  escape.     When  a  quantity  of  water 
equivalent    to    004%    of    the    alcohol    was    added, 
oi  gas  bubbles  flowing  from  the  point 
of  attack  ceased  within  5  minutes  and  the  point 
If  was  seen  to  be  covered  by  a  floeeulent  pel- 
aably  of  aluminium  hydroxide.    After 
a   further   two   hours'    boiling   attack    again   com- 

1  at  a  single  point,  and  was  again  arrested 

in  the  same  way.     On  opening  the  tube  and  boil- 
-  fraction  vigorous  action  started 
within  3  minutes. 

■  the  interaction  bad  proceeded  for  some 
time  and  a  considerable  quantity  of  aluminium 
had  passed  into  solution,  small  quantities  of  water 
no  longer  sufficed  to  arrest  the  attack,  a  definite 
.:,tity  being  first  required  .to  decompose  the 
butoxide  formed.  Similarly  it  was  found  that 
butyl  al  Qtaining  the  butoxide  in  solution 

I  the  metal  with  greater  vigour  and 
dity  than  the  fresh  alcohol.  From  this  obser- 
vation it  followed,  and  was  confirmed  by  experi- 
ment,  that  the  rate  and  form  of  attaek  were  depen- 
;  upon  the  relative  volume  of  the  alcohol  to 
the  surface  of  the  metal  exposed  to  attack,  since 
the  amount  of  aluminium  dissolved  in  a  small 
volume  would  be  proportionately  greater  than  in 
a  large  volume.  It  was  found  that  butyl  alcohol 
which   1  thoroughly  dehydrated  attacked 

aluminium  when  boiling  under  a  reduced  pressure 
equivalent  to  150  mm.  of  mercury. 

The  material  used  was  bought  as 
"  amy]    alcohol    purified    for    milk    analysis."     It 
-   found   to  be   similar   in  all  respects  to  butyl 
-hoi  with  respect  to  its  action  upon  aluminium, 
but   to    attack    the   metal   less  vigorously.     Attack 
ild   be   arrested   by   the    addition    of   0'04%    of 
er. 
Ethyl  alcohol.     The  alcohol  used  was  bought  as 
"absolute  alcohol  995%."    On  boiling  this  with  a 
strip  of   aluminium   for    3    hours   neither    evolu- 
tion  of   gas  from   the   surface    of    the   metal   nor 
Qge  in  weight  of  the  latter  was  observed. 
Experiments     vith     dehydrated     alcohol.      (a) 
Dehydration     by     distillation     with     benzol     (cf. 
Young,  lor.,  rit.).    8  c.c.  of  995%  alcohol,  8  c.c.  of 
dry  benzol,  and  a  strip  of  aluminium  were  boiled 
together,  8  c.c.  of  the  mixture  being  distilled  off. 
A  further  8  c.c.  of  benzol  was  then  added  and  the 
distillation  continued.    When  the  volume  of  the 
liquid  had   been  reduced   to  4   c.c.   it  was  found 
that  slight  attaek  took  place  wherever  the  surface 
of   th"   metal   was   scratched. 

(b)  Dehydration  by  distillation  over  calcium. 
The  apparatus  used  consisted  of  a  lno  c.c.  conical 
flask  bavins  a  cork  stopper  fitted  with  a  com- 
paratively  wide   vertical   glass    tube   about  twice 


the  depth  of  the  flask  to  serve  as  a  spray  trap. 
The  top  of  this  still-head  communicated  by  glass 
tubing  with  a  boiling  tube  of  the  form  used 
throughout  these  experiments.  The  side  tubulure 
ol    the  boiling  tube  was  connected  to  a  U-tube 

filled  with  glass  beads  and  sulphuric  acid.  30  C.C. 
of  alcohol  and  3  grins,  of  calcium  were  placed 
in  the  conical  flask.  When  evolution  of  hydrogen 
bad  ceased  about  8  c.c.  of  the  alcohol  was  dis- 
tilled over  on  to  a  strip  of  aluminium  which  had 
been  placed  in  the  boiling  tube,  and  the  conical 
flask  and  tubing  then  disconnected  and  the  boil- 
ing tube  rapidly  stoppered.  The  alcohol  in  the 
boiling  tube  was  then  heated  to  boiling  point. 
Within  a  few  minutes  evolution  of  gas  was 
observed  from  one  point,  other  points  of  attack 
developing  as  the  experiment  was  continued. 

The  alcohol,  which,  a!  I  he  end  of  the  experiment, 
contained  a  considerable  quantity  of  aluminium  in 
solution,  remained  clear.  On  distilling  off  the 
liquid  over  a  water-bath  a  solid  residue  remained, 
which  proved  to  be  volatile  when  heated  under 
reduced  pressure,  and  may  therefore  be  assumed 
to  have  been    aluminium  ethoxide. 

Methyl  alcohol.  The  methyl  alcohol  used  was 
bought  as  "  methyl  alcohol  free  from  acetone." 
It  was  dehydrated  in  the  same  way  and  in  the 
same  apparatus  as  used  for  the  dehydration  of 
ethyl  alcohol,  but  repeated  attempts  to  induce 
attaek  proved  abortive.  The  addition  of  metallic 
calcium  to  a  tube  containing  aluminium  and 
dehydrated  alcohol  also  failed  to  cause  attack  on 
the  aluminium  even  when  heating  was  main- 
tained for  8  hours.  It  was  thought  that  the 
li-»  boiling  point  Of  methyl  alcohol  might  possibly 
account  for  the  absence  of  attack,  and  in  order 
to  eliminate  this  condition  experiments  were  made 
in  sealed  tubes.  These  experiments  led  to  positive 
results,  although  temperature  is  not  the  govern- 
ing condition.  On  the  other  hand,  it  was  found 
thai  the  inl  raction  in  the  case  of  methyl  alcohol 
is  so  sensitive  to  traces  of  water  that  only  in 
sealed  tubes  could  a  sufficient  degree  of  dehydra- 
tion be  accomplished  to  enable  attack  to  start. 

The  first  experiment  made  in  sealed  tubes  was 
so  designed  that  any  water  in  the  alcohol  or  which 
might  be  produced  or  introduced  during  sealing 
of  the  tube  should  be  taken  up  by  a  methoxide 
which  was  present  in  excess.  Various  attempts 
were  made  to  use  aluminium  methoxide  for  this 
purpose,  but  as  the  only  known  method  of  pre- 
paring this  compound  depends  upon  the  presence 
of  mercury,  and  as  it  was  found  extremely  diffi- 
cult to  ensure  the  complete  subsequent  removal 
of  the  mercury,  calcium  methoxide.  which  can  be 
prepared  by  direct  interaction  of  calcium  and 
methyl  alcohol,  was  used.  5  c.c.  of  methyl  alcohol 
(freshly  distilled  over  calcium),  00  erm.  of  cal- 
cium, and  a  weighed  strip  of  aluminium  were 
placed  in  a  glass  tube,  the  open  end  of  which 
was  then  drawn  out  to  a  fine  capillary  and  con- 
nected to  a  drying  tube  (the  glass  tube  tised  for 
all  sealed  tube  experiments  was  boiled  with  hydro- 
chloric acid  in  order  to  remove  all  traces  of 
alkali).  When  evolution  of  hydrogen  had  entirely 
ceased,  the  tube  was  sealed  off  and  placed  in  a 
vapour  bath  of  ethyl  alcohol.  Under  these  con- 
ditions it  was  assumed  that  any  traces  of  water 
present  would  he  absorbed,  and  in  point  of  fact 
it  •  corrosion  of  the  aluminium  and  a  loss 
of  weight  of  0'0028  grm.  were  observed  when  the 
heating  had  been  maintained  for  8  hours. 
Practically  identical  results  were  obtained  at 
100°  C.  using  a  steam  bath,  and  at  66°  C.  using 
B  bath  of  methyl  alcohol  vapour,  thus  showing 
that  temperature  was  not  of  determinative  impor- 
tance. 

It  was  thought  desirable  to  obtain  similar 
results  in  the  absence  of  calcium  or  calcium 
methoxide,   although   it   is   extremely  improbable 
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tluit    these  could   play  any  part   other  than  that 
of  dehydrating  agents. 

A  preliminary  experiment  showed  that  995% 
methyl  alcohol,  when  heated  at  100°  C.  for  8  hours 
in  a  'sealed  tube  with  aluminium,  did  not  attack 
the  metal. 

The  experiment  made  with  ethyl  alcohol  distilled 
over  calcium  had  already  been  repeated  with 
methvl  alcohol  and  had  given  negative  results, 
and  sealing  off  the  receiver  when  the  methyl 
alcohol  had  been  distilled  into  it  similarly  failed. 
This  last  failure  was  ascribed  to  the  formation  of 
water  during  sealing,  and  the  following  arrange- 
ment, which  proved  effective,  was  adopted  to 
obviate  this  difficulty.  The  receiver  having  been 
thoroughly  dried,  about  5  c.c.  of  methyl  alcohol 
was  distilled  over  calcium  on  to  a  strip  of 
aluminium.  The  receiver  was  then  immersed  in  a 
freezing  mixture  to  reduce  the  vapour  pressure  of 
the  alcohol,  and  a  current  of  dry  hydrogen  passed 
through  the  upper  part  of  the  tube,  which  had 
already  been  drawn  out  to  a  capillary.  Under 
these  conditions  the  capillary  was  sealed  off.  On 
immersing  the  tube  in  a  vapour  bath  of  methyl 
alcohol  attack  started  within  1  hour,  and  con- 
tinued, though  very  slowly,  for  8  hours,  when 
only  0'0002  grm.  of  aluminium  was  found  to  have 
been  dissolved.  At  each  point  of  attack  a  minute 
rod  of  a  white  solid  was  formed,  which  was  sub- 
sequently found  to  be  soluble  in  butyl  alcohol 
and  to  yield  aluminium  hydroxide  in  contact  with 
water,  on  removing  the  tube  from  the  vapour 
bath  the  reaction  stopped,  but  restarted  when 
heating  was  resumed.  At  100°  C.  no  increase  In 
the  rate  of  attack  was  noticeable. 

Benzyl  alcohol.  Benzyl  alcohol  was  found  to 
mark  in  some  respects  a  transition  stage  between 
ethyl  alcohol  and  butyl  alcohol  in  that,  whereas 
it  was  much  more  readily  dehydrated  than  the 
former,  it  was  more  difficult  to  render  absolute 
bhan  the  latter.  Its  action  on  aluminium  was, 
however,  found  to  be  entirely  analogous  to  that 
of  the  other  alcohols.  A  complication  was  intro- 
duced by  the  well-known  propensity  of  this  alcohol 
to  undergo  autoxidation,  whereby  sufficient  water 
is  formed  to  inhibit  the  interaction  under  investi- 
gation. 

On  boiling  a  sample  of  the  alcohol  in  a  long, 
narrow  tube  in  such  a  way  that  the  fractions  of 
lower  boiling  point  condensed  in  the  upper  parts 
and  thence  flowed  back  again,  no  attack  was 
observed  during  the  course  of  an  hour.  On 
repeating  this  experiment  in  a  shorter  and  wider 
tube  from  which  the  aqueous  fraction  could 
escape,  the  alcohol  rapidly  became  anhydrous 
and  in  this  condition  freely  attacked  the  metal. 
Similarly  on  passing  a  current  of  dry  hydrogen 
through  the  liquid  which  was  being  boiled  in 
the  narrow  tube,  attack  developed  as  with  the 
other  alcohols  examined.  On  replacing  the 
current  of  dry  hydrogen  by  a  current  of  the  same 
gas  which  had  passed  over  glass  beads  moistened 
with  water,  a  precipitate  of  aluminium  hydroxide 
was  gradually  formed,  and  after  this  had 
apparently  become  complete  the  alcohol  no  longer 
attacked   the  metal. 

It  was  found  possible  to  dehydrate  benzyl 
alcohol  in  a  stream  of  dry  hydrogen  and  to  render 
it  active  with  regard  to  aluminium  at  tempera- 
tures of   185°  and  128°  C. 

Experiments  in  sealed  tubes  were  made  with 
benzvl  alcohol.  On  heating  the  alcohol  in  its 
orieinal  form  with  aluminium  in  a  sealed  tube 
for  2  hours  at  220°  C.  no  signs  of  attack  were 
observed.  The  same  experiment  made  with  a 
sample  of  the  alcohol  dehvdrated  by  being  boiled 
in  a  current  of  dry  hydrogen  also  gave  negative 
results.  It,  was  assumed  that  sufficient  water  had 
been  produced  by  the  oxidation  of  the  alcohol 
during  the  sealine  of  the  tube  to  inhibit  the 
interaction,    and    the    experiment    was    therefore 


repeated  with  the  modification  that  the  tube  was 
exhausted  before  sealing  and  sealed  under  vacuum. 
On  heating  the  tube  to  about  200°  C.  attack  com- 
menced and  continued  after  the  contents  of  the 
tube  had  reached  normal  temperature. 

Discussion. 

The  Chairman  asked  what  degree  of  dehydra- 
tion the  authors  had  been  able  to  secure  in  the 
case  of  phenol  and  the  other  hydroxylic  com- 
pounds. In  his  own  experience  it  was  only  by 
means  of  very  special  precautions  that  really 
anhydrous  phenol  could  be  obtained,  and  as  one 
regarded  a  third  substance,  such  as  water  in  this 
case,  as  an  essential  agent  for  reactivity  rather 
than  as  a  deterrent,  it  would  be  of  interest  to 
know  whether  it  was  really  excluded.  He  also 
asked  whether  the  experiments  had  been  carried 
out  in  the  presence  or  absence  of  air,  as  possible 
oxidation  by  air  might  be  a  contributory  cause 
to  the  reactivity  with  the  aluminium. 

Mr.  T.  H.  Durrans  asked  whether  the  authors 
had  studied  the  action  of  acetic  anhydride  on 
aluminium,  and  also  whether  they  had  made  a 
microscopical  examination  of  the  aluminium,  be- 
cause the  samples  exhibited  were  perfectly  bright 
and  there  was  no  evidence  to  the  eye  of  any  pro- 
tective film   being  formed. 

Dr.  A.  F.  Joseph  asked  whether  the  sensitive- 
ness of  the  reaction  bore  any  relation  to  the  quan- 
tity of  water  present. 

Mr.  C.  E.  Barrs  asked  whether  the  standard  of 
purity  of  the  aluminium  had  been  the  same 
throughout  the  whole  of  the  experiments. 

Mr.  H.  Talbot  said  that  in  endeavouring  to 
explain  why  aluminium  was  or  was  not  attacked 
the  authors  had  put  forward  the  idea  of  a  pro- 
tecting layer  on  the  surface  of  the  metal,  but  they 
had  not  given  a  very  clear  notion  as  to  whether 
it  was  aluminium  oxide,  hydroxide,  or  other 
aluminium  compound,  or  a  state  of  the  aluminium. 
Was  the  layer  material,  or  was  it  simply  a  state 
of  the  aluminium?  If  the  former,  what  was  its 
composition;  if  the  latter,  how  could  it  be  pro- 
duced, how  could  it  be  altered,  and  how  could 
it  be  recognised  microscopically  ? 

Dr.  Seligman,  in  reply  to  the  Chairman,  said 
that  they  did  not  pretend  to  have  decided  the 
actual  degree  of  dehydration  of  material  that  had 
been  obtained;  the  experiments  had  been  based 
on  severely  practical  requirements.  They  did  not 
pretend  in  any  way  to  have  obtained  dryness  in 
the  sense  of  the  word  used  in  Prof.  Baker's 
communications.  They  only  knew  that  extremely 
small  additional  quantities  of  water  were  suffi- 
cient to  stop  this  reaction.  For  instance  in  the 
case  of  methyl  alcohol,  leaving  the  end  of  a  tube 
which  had  been  drawn  out  to  a  capillary  open 
for  a  short  time  allowed  enough  water  to  get 
in  to  stop  the  interaction.  He  did  not  know  the 
purity  of  the  phenol  used,  which  was  bought  as 
pure  phenol.  In  view,  however,  of  the  fact  that 
all  the  materials  that  had  been  experimented  with 
attacked  aluminium  in  the  same  way,  was  not  it 
unlikely  that  in  every  case  they  should  contain 
the  same  impurity  ?  Moreover,  in  the  experiments 
with  lower  fatty  acids  prolonged  search  had  been 
made  for  impurities  responsible  for  the  pheno- 
menon observed,  but  without  any  positive  result. 
In  connection  with  their  previous  paper  the 
Chairman  had  suggested  one  or  two  possible 
causes  for  the  attack,  amongst  them  being  the 
formation  of  aldehyde.  That  had  been  investi- 
gated and  they  had  found  that  aldehyde  played 
no  part  in  the  interaction.  It  had  been  impossible 
to  trace  anything  responsible  for  the  reaction 
and  they  had  been  faced  with  the  fact,  which 
as  the  Chairman  bad  pointed  out  was  a  most 
surprising  one.  that  far  from  water  facilitating 
the  reaction,  as  they  had  supposed  would  be  the 
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case,  the  more  the  water  was  removed  the  more 
rapid   was  the   attack.    These  experiments    had 

i n  tried  in  the  presence  of  air  and  they  had 

also  been  made  in  hydrogen,  in  nitrogen,  and  in 
mcito,  and  the  same  results  were  found  in  ever] 

In  regard  to  the  effect  of  acetic  anhydride 
on  aluminium,  the  pure  anhydride  would  prohably 
he  without  effect,  but  it  was  impossible  to  obtain 
it  unmixed  with  acetic  acid,  and  a  mixture  of 
acetic  acid  and  acetic  anhydride  gave  anhydrous 

acid,  which  produced  the  conditions  which 
were  being  discussed.  In  reply  to  Mr.  Durrans, 
no  protective  tilin  could  be  seen  on  aluminium 
by  the  eye,  neither  could  it  on  any  cooking  pan. 
and  yet  those  who  had  to  deal  with  aluminium 
were  all  quite  satisfied  that  it  was  there.  The 
standard  of  purity  of  the  metal  in  these  experi- 
ments, except  where  it  was  varied  to  see  the 
effect,  had  been  the  same.  !' i  7  The  Chairman 
had  suggested  that  possibly  impurities  might 
account  for  the  trouble,  but  the  purer  the  metal 
the  more  rapidly  it  was  attacked.  That  was 
another  curious  fact  which  he  left  to  be  explained. 
With  regard  to  Mr.  Talbot's  question,  he  bad 
already  expressed  his  view  as  to  the  existence 
of  the  protective  film,  but  he  had  no  knowledge 
as  to  its  composition  except  that  it  was  generally 
assumed  to  bo  a  colloidal  hydroxide  of  the  metal. 
As  to  its  visibility  he  hesitated  to  say  except  that 
in  watching  molten  metal  being  poured  from  a 
Crucible  or  a  furnace  he  had  always  been  struck 
with  the  fact  that  one  saw  at  certain  tempera- 
tures an  apparently  perfectly  fluid  metallic  sur- 
and  at  certain  moments  that  surface  was 
covered  ovei  by  a  film,  but  nothing  of  the  film 
could  be  seen  after  the  metal  had  solidified.  That 
he  believed  was  the  only  actual  tangible  and 
ocular  evidence  of  the  existence  of  the  film  except 
that  aluminium  had  to  be  rubbed  somewhat 
vigorously  in  order  to  get  good  el<  i  trical  contact. 


HOT  WIRE  ANEMOMETRY  :  ITS  PRINCIPLES 
AND   APPLICATIONS. 

BY    J.    8.    G.    THOMAS. 

When  the  velocity  of  a  gas  current  has  to  be 
lined  the  usual  method  employed  consists 
in  the  use  of  a  Pitot  tube  and  a  sensitive  tilting 
The  Pitot  tube  and  gauge  measure  the 
difference  between  the  dynamic  and  static  heads, 
and  very  approximately  this  difference  of  pressure 
is  proportional  to  the  square  of  the  velocity  of 
the  gas  current.  In  the  hands  of  a  skilled  experi- 
menter the  tilting  water  gauge  is  capable  of  yield- 
ing accurate  results,  but  is  an  instrument  which 
cannot  be  placed  with  any  degree  of  confidence 
in  the  hands  of  one  unskilled  in  its  use.  Apart 
from  this  objection  to  the  use  of  the  Pitot  tube 
for  general  works'  purposes,  there  are  certain 
points  connected  with  the  use  of  the  Pitot  tube 
which,  in  the  opinion  of  some  experimenters,  make 
it  questionable  a3  to  how  far  its  indications  are 
reliable  in  various  circumstances.  These  objections 
to  the  use  of  the  Pitot  tube  have  been  very  suc- 
cinctly summarised  by  Professor  J.  T.   Morris.' 

The  system  of  anemometry  with  which  this  paper 
deals,  depends  upon  the  cooling  experienced  by 
a  heated  wire  when  immersed  in  a  stream  oi 
fluid.  The  theoretical  aspects  of  the  problem  have 
been  considered  by  Fourier/  Poisson,'  Boussi 
and  II.  A.  Wilson."   Experimental  work  on  the  sub- 


jeet  of  the  convection  of  heat  from  a  heated  wire 
baa  been  earried  out,  amongst  others,  by  Kennelly 
and  Sanborn."  Complete  references  to  experi- 
ments on  the  subject  have  been  publisher]  by 
Langmuir.'      Kennelly"   appears  to    have   been   the 

lirst  to  Buggest  that  s  measurement  of  the  current 
required  to  keep  a  wire  at  a  oennite  temperature 

when  immersed  in  a  current  of  air  might  be 
used  as  a  means  of  determining  the  velocity  of 
the  air  current.  Kennelly,  Wright,  and  Van 
Bylevell  enunciated  the  laws  of  cooling  of  heated 
wires  in  a  stream  of  fluid  as  follows  :— (1)  The 
linear  convection  is  proportional  to  the  tempera 
Hire  elevation  of  the  wire  at  the  same  wind 
velocity;  (2)  under  varying  wind  velocities  (200 
to  -oho  ,ni.  per  see.)  the  linear  convection  increases 
as  the  square  root  of  the  wind  velocity. 

The  subject  was  developed  independently  by 
.Munis''  and  by  Bordini.1"  An  integrating  form 
of  anemometer  has  been  described  by  Gerdien," 
and  the  principle  ,.i  electric  heating  of  a  gas  has 
been  employed  by  0.  ('.  Thomas'2  in  his  electric 
gas  meter.  Experiments  in  hot  wire  anemometry 
were  carried  out  by  G.  A.  Shakespear  in  1902.  An 
exhaustive  Btudy  of  the  subject  has  been  made 
by  l>.  V.  King,'3  who  has  succeeded  in  placing 
hot  wire  anemometry  on  an  absolute  basis,  i.e., 
he  has  shown  how  it  is  possible  to  calibrate  an 
anemometer  wire  in  terms  of  its  diameter  and 
thermometric  constants,  independently  of  the  use 
of  any  other  wind-measuring  instrument. 

As  has  been  stated  above,  hot  wire  anemometry 
is  based  on  the  cooling  effect  experienced  by 
a  heated  wire  when  immersed  in  a  stream  of 
gas  at  some  lower  temperature.  The  laws  deter- 
mining this  cooling  effect,  its  dependence  upon 
the  temperature  to  which  the  wire  is  heated,  its 
dependence  upon  the  velocity  of  the  gas  stream 
and  upon  all  the  other  factors  involved,  amongst 
others  the  emissivity  of  the  wire,  the  thermal 
conductivity  of  the  gas,  etc.,  have  been  thoroughly 
studied.  Practical  hot  wire  anemometry,  then, 
simply  requires  some  method  of  determining  the 
cooling  effect  of  the  gas  stream  upon  the  heated 
wire.  Various  methods  are  available  and  have  been 
suggested  and  employed  by  different  experi- 
menters.14 In  some  cases  the  temperature  of  the 
wire  is  maintained  unaltered,  extra  current  being 
passed  through  the  wire  to  compensate  for  the 
cooling  effect  of  the  <;as  stream.  This  is  the 
method  employed  by  King.15  The  platinum  wire 
is  inserted  in  one  arm  of  a  Kelvin  double  bridge, 
the  balancing  resistance  being  composed  of  man- 
ganin,  which  possesses  a  negligible  temperature 
coefficient.  The  pairs  of  ratio  arms  of  the  bridge 
are  so  adjusted  that  a  balance  can  be  obtained 
independently  of  all  connecting  or  contact  resis- 
tances. The  wire  is  mounted  at  the  ends  of  a  fork, 
the  tension  of  the  wire  being  adjusted  by  means 
of  a  fine  thread.  The  pairs  of  ratio  arms  are 
separately  adjusted  to  equality,  the  bridge  being 
thus  balanced  when  the  resistance  of  the 
anemometer  wire  is  equal  to  that  of  the  manganin 
wire.  On  inserting  the  anemometer  wire  in  a 
stream  of  fluid,  the  bridge  being  balanced  before 
in       Hon,  the  cooling  of  the  anemometer  wire  by 
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the  stream  upsets  the  balance,  and  an  adjustment 
of  current  through  the  anemometer  wire  is  made 
by  means  of  a  rheostat  until  the  bridge  is  again 
balanced.  King  has  shown  that  the  velocity,  V, 
of  the  stream  is  related  to  the  current,  i,  neces- 
sary to  restore  the  balance  by  the  equation 
p  =  i„>  +  KtY;  when  V  =  0,  i  =  i0,  so  that  i0  is 
the  current  which  produces  a  balance  of  the 
bridge  in  a  still  atmosphere.  Platinum  ware  of 
25  or  3  mils  in  diameter  is  found  most  suitable, 
that  used  in  platinum  thermometry  being 
especially  suitable.  The  wires  for  use  as 
anemometer  wires  are  calibrated  by  being  whirled 
round  at  the  end  of  a  rotating  arm.  In  this 
manner  King  has  shown  that  the  relation 
i«  =  i0-  4-  K  VV  holds  rigidly  over  the  range  from 
17  to  800  cm.  per  sec,  and  certain  results  indicate 
that  it  holds  over  a  much  more  extended  range. 
At  low  velocities  free  convection  currents  from 
the  wire  may  become  sensible,  altering  the  resul- 
tant direction  of  the  stream  past  the  wire,  but 
this  error  can  be  eliminated  if  the  wire  is  cali- 
brated suitably  disposed  in  the  stream.  Using 
a  3  mil  wire  an  accuracy  of  1%  can  be 
obtained  in  the  determination  of  a  velocity  of 
9  cm.  per  sec.  =  0'2  mile  per  hour.  An  investiga- 
tion by  King  has  shown  that  variations  of  atmo- 
spheric conditions  have  very  little  effect  upon  the 
velocity  determinations.  With  regard  to  the  effect 
of  pressure,  this,  with  ordinary  fluctuations  is 
negligible,  and  in  any  case,  as  the  hot  wire 
anemometer  measures  the  mass  flow  of  a  gas, 
i.e.,  the  product  of  the  velocity  by  the  density 
of  the  gas,  when  this  is  required,  no  correction 
is  necessary.  Using  a  high  temperature — say 
1000°  C— King  has  shown  that  to  the  first  order 
of  small  corrections  no  correction  is  necessary 
for  the  temperature  of  the  gas  stream. 

J.  T.  Morris  has  suggested  various  methods  of 
use  of  a  hot  wire  as  an  anemometer. ,G    Perhaps 
the  most  suitable  for  general  use  is  that  contained 
in   his   Patent   Specification   No.    25,923    of    1913. 
King,  it  will    be  remembered,   proposed  the  use 
of  one  platinum  wire  with  large  temperature  co- 
efficient of  resistance,  the  balancing   wire  being 
of     manganin    with    negligible    temperature    co- 
efficient.    Morris,    on   the  other  hand,    according 
to   the   specification,    proposes    to    make    all    the 
four   wires   of   the   bridge — a   simple   Wheatstone 
bridge   is   employed— of    the    same   material,   one 
or  alternate    arms    of  the    bridge  being  shielded 
by  means  of  a  tube  so  that,  all  the  resistances 
being  adjusted    to    equality   at   any  temperature, 
the  balance  is  not  upset  with  change  of  tempera- 
ture provided  there  is  no  relative  motion  of  the 
anemometer  and  the   surrounding   medium.     For 
the  purpose  of  calibration  in  Morris'  experiments" 
the   hot  wire  anemometer  was   inserted,  together 
with  a  Pitot  tube,  in   a  wind  channel,   and  corre- 
sponding readings  taken.    All  four  wires,  shielded 
and  unshielded,   are   mounted    in    a    frame    and 
inserted  en  bloc  in  the  stream.     Using  a  galvano- 
meter device   in   which   the  deflection    is'propor- 
tional  to  the  square  of  the  current,  the  deflection 
produced  by  the  "  out-of-balanee  "  current  in  the 
bridge  is  very  approximately  proportional  to  the 
velocity  of   the  stream.     In  this  form  the  instru- 
ment becomes  robust,  the  various  parts  being  such 
as  can  be  employed  for  general  works'  purposes. 
Essentially,    what    is    required    is    a    Wheatstone 
bridge   as    described,   a  cell   or  cells    to    serve   as 
source  of  current,  a  rheostat  for  maintaining  con- 
stancy  of  current   in  the  bridge  and    an   indica- 
tion of  such  constancy  of   current,  which  indica- 
tion    may     be     furnished     by    the     galvanometer 
employed   as  the  indicator  of  the  velocity  of  the 
stream,  a  suitable  switch  being  arranged  for  the 
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purpose.     The  bridge  wires,  if  being  used  for  the 
determination  of  the  total-mass  flow  of  air  or  gas 
in  a  main,  can  be  inserted  either  at  the  centre  of 
the  main  or  at  any  other  point  where   the   rela- 
tion   of   actual  velocity  to  the   mean  velocity  in 
the    main  is  known.     The   indicating  instrument 
can  then   be    calibrated    directly  to   indicate   the 
quantity  of  air  or  other  gas  flowing  in  the  main. 
Used  in  this  form,  the  reading  of  a  pointer  serves 
to   indicate  the  rate   at  which  gas  is  flowing   in 
a  pipe.     The  observer  has  no  delicate  adjustment 
to  make.     The  only  adjustment  to  be  made  is  an 
adjustment   of   the   bridge    current   to   a    certain 
specified  value  by   means  of  a  rheostat.     This  is 
an  adjustment    which   can  safely   be    left  in  the 
hands  of  any  workman  of   ordinary   intelligence. 
A    skilled   observer  is   not    required.       In  works 
where  rates  of  flow  of  various  fluids  have  to  be 
apportioned  to  one   another  the   readings  of  one 
or    more  hot  wire  anemometers   will  enable  this 
to   be   done   in    a   rather   less   empirical    manner 
than  is  sometimes  the  case  at  present.     Moreover, 
the  hot  wire   anemometer  can  easily  be   made  a 
recording  instrument,  so  that  a  record  can  readily 
be  obtained  of  the  performance  of  various  mains 
so  far  as  the  passage  of  air  or  other  gas  through 
them  is  concerned.     King  ls  has  described  a  form 
of    automatic   recorder   for  use  with  his  type  of 
anemometer.     The   hot   wire    of   the   anemometer 
can   be    raised   to   any  desired   temperature,   the 
readings  of  the  indicating  instrument,  of  course, 
being    a  function    of  the   temperature.     King    in 
his  experiments  commonly  used  a  wire  at  a  tem- 
perature of  1000°  C.     For  ordinary  purposes  such 
elevated  temperatures  are  quite  unnecessary.     The 
correction    necessary  on   account   of  variation  of 
atmospheric    temperature    is    reduced    with     an 
increase  of  temperature  of  the  anemometer  wire, 
but  for  general  purposes,  where  extreme  accuracy 
is   not   required,  a   temperature  of  200°  C.  or  so 
is  ample.     Moreover,  for  the  determination  of  low 
velocities  there  is   an   advantage  in  the  use  of  a 
wire  at  moderate  rather  than  at  an  elevated  tem- 
perature, in  that  the  free  convection  current  from 
the  wire  is  thereby  reduced.     In  any  case  the  use 
of  bare  wires  heated  to  anything  of  the  order  of 
1000°  C.   is   precluded  in   the   case  of  gases,  such 
as  coal  gas,  containing  combustible  constituents. 
The  possibility  of  ignition  of  the  gas  by  the  heated 
wire  must   be  guarded  against,  and  for  use  with 
combustible  gases  a  much  lower  limit  of  tempera- 
ture must  be  employed.     Further,  the  author  has 
found   that   using   a  platinum   wire   of    0-l    mm. 
diameter  and  fusing  on  to  it  a  coating  of   glass, 
the  sensitiveness  of  the  arrangement  is  still  such 
as   to   permit   of   the   use    of   the   coated  wire   in 
anemometry ;    in   fact,   the   sensitiveness   is    very 
little,  if  at  all,  impaired  by  this  treatment,  if  not 
indeed  increased."     The  reason  for  this  apparent 
anomaly  is  analogous  to  that  advanced  by  Porter 
in  the  case  of  the  effect  of  lagging  on  the  radia- 
tion from  steam  pipes.20    Porter   has  shown  that 
coating   a   wire   with    glass   up   to    about   8    cm. 
radius  increases  the  radiation  loss  from  the  wire 
as  the  thickness  of  the  coat  increases  up  to  this 
limit.     Generally,  Porter  has  shown  that  there  is 
a   critical  radius  of  lagging  equal  to  K/e,   where 
K  is  the  thermal  conductivity  of  the  material  of 
the  lagging   and  e   its  emissivity,    such  that    for 
values  of  the  radius  less  than  this  critical   value 
an  increase  of  thickness  of  the  lagging  increases 
the     radiation    loss     from    the    heated    interior. 
Although  the  greater  part  of  the  heat  loss  in  the 
anemometer    wire   is    due   to   convection,   similar 
considerations   hold,  and  the  increase   of  surface 
due  to   the   glass  coating  serves   to   increase   the 
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effect,  the  wire  being  thin  and  below  the  limit- 
ing radius  indicated  by  theory.  This  glass-coated 
anemometer  wire  is  especially  serviceable  for  use 
with  gases  easily  decomposed  by  heat  or  such  as 
are  liable  to  contain  soot  or  carbon  from  decom- 
i  hydrocarbons.  The  catalytic  activity  of 
glass  being  in  general  considerably  below  that 
of  platinum,  such  decomposition  is  prevented  by 
the  use  of  a  glass-coated  wire.  Directions  in 
which  the  hot  wire  anemometer  can  be  employed 
arc  numerous.  Its  use  where  the  velocity  of  a 
gas  stream  is  required  is  at  once  obvious,  and 
has  been  discussed  above.  Since  the  action  of  the 
instrument  depends  upon  electric  current,  this 
places  at  our  disposal  all  manner  of  recording 
devices  actuated  by  the  same  power.  Any  type 
of  recorder  employed  in  platinum  thermometry 
is  equally  applicable  as  a  recorder  with  the  hot 
wire  anemometer.  Relays  can  be  actuated  by  the 
"  out  of  balance  "  current  to  effect  certain  opera- 
tliereby  rendering  many  operations  auto- 
matic. As  an  example  may  be  mentioned  the 
operation  of  a  valve  by  the  "out  of  balance" 
current  BO  that  the  amount  of  naphthalene  sol- 
injected  into  a  coal-gas  main  may  be  pro- 
portioned to  the  gas  Mowing  in  the  main.  For  the 
complete  specification  of  the  flow  of  gas  in  a 
main,  as,  indeed,  for  any  vector  quantity,  not 
only  must  we  know  the  amount,  but  ajso  the 
direction,  of  the  flow.  A  slight  modification  of 
the  anemometer  enables  us  to  determine  whether 
gas  is  flowing  in  one  direction  or  the  other  in 
a  main.  By  the  use  of  two  bare  or  glass-coated 
wires  placed  across  the  gas  stream,  so  that  one 
of  the  wires  is  shielded  from  the  cooling  effect 
of  the  stream  by  the  presence  of  the  other  wire, 
the  wire  on  which  the  stream  first  impinges  is 
cooled  more  than  the  other,  the  "out-of-ba! 
current  in  the  bridge  displacing  the  pointer  in 
one  direction,  which  may  be  marked  "up."  On 
sing  the  direction  of  flow  of  the  gas  stream, 
the  pointer  is  displaced  in  the  "  down  "  direc- 
tion, the  shielding  effect  now  being  reversed, 
(•wing  to  the  extreme  sensitiveness  of  the  hot 
wire  anemometer  and  its  high  resolving  power, 
i.e.,  its  power  to  detect  minute  variations  of  gas 
velocities  over  small  distances,  it  is  a  most  respon- 
sive instrument  in  the  examination  of  conditions 
of  turbulent  flow.  King  suggests  the  possibility 
of  using  the  hot  wire  anemometer  in  order  to 
obtain  a  record  of  the  performance  of  a  steam 
turbine  analogous  to  the  indicator  diagram  of  the 
ordinary  reciprocating  engine. 

As  an  example  of  the  employment  of  the 
anemometer  in  the  laboratory  may  be  men- 
tioned the  result  of  an  investigation  suggested 
to  the  author  by  Dr.  Charles  Carpenter,  viz.,  the 
determination  of  the  ratio  of  the  volume  of  gas 
to  the  volume  of  the  primary  air  induced  in  an 
inverted  incandescent  burner,  and  the  variation 
of  this  ratio  during  the  period  when  steady  con- 
ditions are  being  established  in  the  burner.  For 
the  purposes  of  experiment  a  Metro  No.  :;  in 
incandescent  burner  was  taken.  A  hot  wire 
anemometer  consisting  of  a  piece  of  platinum 
wire  01  mm.  in  diameter,  glass-coated,  and  of 
about  0'6  ohm  resistance,  was  inserted  in  the 
supply  tube  to  the  burner  at  some  considerable 
distance  from  the  heated  portion  of  the  burner 
and  insulated  from  the  supply  tube  by  a  plug 
of  ebonite.  The  wire  formed  one  arm  of  a  Wheat- 
stone  bridge,  the  ratio  arms  being  adjusted  to 
1000  :  1.  The  balancing  resistance  was  637  ohms, 
with  a  maximum  variation  of  +  1  ohm  during 
an  experiment.  The  current  in  the  bridge  was 
supplied  by  a  storage  battery,  and  was  accurately 
adjusted  throughout  by  means  of  a  rheostat  to 
0'8  amp.,  the  magnitude  of  the  current  being 
determined  by  a  sensitive  Siemens  milli-ammeter 


with  appropriate  shunt.  A  sensitive  dead-beat 
Paul  galvanometer  was  employed  as  indicator. 
The  ammeter  was  calibrated  as  follows  :  The  gas 
supply  to  the  burner  passed  through  a  gas  meter 
and  sensitive  balance  pressure  governor.  The 
bridge  was  balanced  when  no  gas  was  being 
supplied  to  the  burner.  The  gas  supply  was  then 
turned  on  and  adjusted  to  any  desired  value 
'I  he  steady  out  of-balanee  deflection  of  the  galvano- 
meter was  observed,  the  bridge  current  being 
adjusted  to  0'8  amp.  A  series  of  observationsT, 
galvanometer  deflections  and  hourly  rates  of  con- 
sumption ©ver  the  appropriate  range  of  gas  con- 
sumption enabled  a  calibration  curve  of  the 
anemometer  to  be  drawn.  With  regard  to  the 
determination  of  the  volume  of  primary  air  induced 
by  the  gas,  the  following  method  was  employed. 
The  supply  of  primary  air  to  the  burner  was 
drawn  in  through  a  brass  tube  about  6  feet  long 
Some  little  distance  from  the  air  holes  of  the 
burner  the  tube  bifurcated,  and  the  two  limbs  so 
formed   were    brazed     to    a    cylindrical   chamber 


Galvanometer   Reading 


Fig.  1. 

surrounding  the  air  holes.  In  this  manner  the 
gas  issuing  from  the  injector  of  the  burner 
received  a  supply  of  gas  uniformly  distributed 
on  all  sides.  A  hot  wire  anemometer  was  inserted 
in  the  brass  tube  from  which  it  was  insulated 
by  a  plug  of  ebonite.  The  calibration  of  the 
anemometer  was  performed  in  the  manner 
described  above,  the  air  being  derived  from  the 
laboratory  high-pressure  supply  and  being 
measured  by  means  of  a  wet  gas  meter.  All 
volumes  were  corrected  to  15°  C.  and  30  in. 
pressure.  The  calibration  curves  are  shown  in 
Fig.  1.  Both  calibrations  were  made  with  the 
burner  alight.  The  marked  increase  of  sensitive- 
ness of  an  anemometer  when  used  in  coal  gas  as 
compared  with  air  is  obvious  from  these  curves. 
This  increased  sensitiveness  arises  from  the  very 
much  greater  thermal  conductivity  of  the  hydrogen 
contained  in  the  coal  gas  as  compared  with  that 
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Discussion. 

Captain  0  1  Goonwui  said  thai  years  ago, 
before  the  hoi  wire  anemometer  was  available,  he 
had  had  occasion  to  measure  tin-  velocities  oi  gases, 
and  he  had  used  a  windmill  anemometer  calibrated 

on    a   rotating    arm    ami    also   againsl    a    Pitot    till"'. 

ill.-.'  instruments  had  to  in'  held  more  or  less 
at  tho  centre  of  tin-  pipe  that  was  being  used, 
otherwise  an  accurate  reading  was  m>t  obtained. 
The  velocity  at  tho  centre  of  a  pipe  was  greater 
than  at  its  periphery,  and  although  tho  ratio 
between  these  velocities  was  known  with  some 
accuracy,  and  it  was  possible  to  arrive  at  a  mean, 
complicated  tho  issue  in  tho  oase  of 
tho  hot  wire  anemometer.  Rie  wiie  occupied  a  good 
part  of  tho  diameter  of  tho  pipe,  ami  therefore 
thi  re  was  an  average  cooling  effect  on  tho  wire, 
a.id  the  reading  of  the  instrument  would  probably 
ho  different  in  a  pipe,  say.  211  in.  diam.  from  that 
in  a  pipe  f>  iii.  diam.  Hence  before  such  an  insti  u- 
ment  could  be  used  tor  general  purposes  it  must  be 
calibrated  for  various  diameters  of  pipes,  and  the 

I  a  standard  diameter  pipe  for  each  par- 
ticular   investigation   was   desirable.     It   did    not 

t  possible  to  adapt  these  anemometers  Eor 
irrosive  gases— for  instance,  nitric  oxide. 
ih.  pitot  tube,  on  the  other  hand,  could  be  made 
f  1  nally,  he  had  found  tho  Pitot  tube 
reasonably  accurate  when  used  in  conjunction  with 
an  inclined  balance  level  with  micrometer  adju  t- 
ment  and  telescope  sight:  its  uso  did  not  ro<|uiiv 
any   gro.it   skill.     Tho  author  had  said  he   did    not 

know   of   any  other  fcyy 1    anemometer   which 

would  indicate  the  direction  in  which  the  '-'as  was 

Rowing,  but  both  the  windmill  ane eter  and 

the   1'itot   tube  did  that,  because  if  the  gas   flow 
d  the  reading  of  the  instrument  would 
ersed.    It  would  seem  that  many  pre- 
cautions   had    to    be    taken    with    the   hot    wire 
anemometer,  because  in  the  test  on  a  gas  burner 
mthor  had  found  it   necessary  to   reproduce 
ondition  of  the  air  with   which  the  anemo- 
■  had  been  calibrated,  oiz.,  to  have  a  certain 
definite    quantity   of   moisture.       If   similar    pre- 
. nit  in ns    were  necessary  in  all  cases  when   test- 
is   flow   in   a  chemical   works,   he   thought 
that  these,  as  well  as  the  cost  of  the  instrument, 
would  militate  against  its  adoption. 

Mr.  .1.  \V.  Hinohlkv  said  that  the  Pitot  tube  was 
a  most  on  iry  instrument  to  uso.  oven  in 

conjunction    with    ThrelfalTs   micrometer  devices 
for  measuring   levels.    Mr.   Thomas'  contribution 
to  the  hot  wire  anemometer,    c'r...  the  glass  coat- 
ing  of  the  wire,  got  rid  of  many  of  the  objections 
which   Captain  Goodwin  had  raised.     Tho  electri- 
cal methods  mentioned  by  Mr.  Thomas  were  not 
necessarily  those   that  would  be  used  in  a  works, 
and   it   would    !"•  quite   possible,  by    means  of  an 
ammeter  and  sensitive   voltmeter,  to  measure  the 
change  of  velocity  across   the  wire  by  passing  a 
nit  current    through  the  wire,  and  so  make 
1    tor  ordinary  works' 
practice.     By   placing    the    wire    right   across    the 
it  would  be  possible  to  determine  the  average 
ity  in   the  pipe.     It  seemed   to  him   that  the 
hot  wire  anemometer  offered  an  advantagi 

Pitot  be,  although  there  was  the  possibility 
that  eddies  in  the  tube  would  be  recorded  with 
the  velocity.  At  the  same  time,  the  hot  wire 
anemometer  might  by  suitable  means  get  over  the 
difficulties  which  were  met  with  in  recording  the 
exchange  between  gases,  and  he  hoped  the 
author  would  continue  his  researches  so  that  this 
anemometer  could  be  made  of  the  greatest  possible 
in  the  chemical  factory  by  simplifying  it  in 
Such  a  way  that  chemical  manufacturers  would 
not  be  averse  to  purchasing  it. 

Mr.  G.  N.  Huntly  asked  as  to  the  range  within 
which   the   instrument    COUld   be  calibrated. 


Mr.  P,  .1  Nk.uk  commented  on  the  very  marked 
difference  in  the  diagrams  between  the  readings 
tor  air  and  the  readings  for  coal  gas,  and  also  on 
the  fact  that  the  readings  for  moist  air  and  the 
readings  for  dry  air  were  appreciably  different. 
Did  not  that  go  very  much  to  prove  that  it  was 
necessary  to  calibrate  the  instrument  with  the  gas 

or  air  that  was  being  measured,  and  that  a  very 
small  change  in  the  condition  might  make  a  very 
Considerable  difference   in  the  reading? 

Dr.    H.    0.    Qasmrwoon    asked    whether    Mr. 

Thomas  had  extended  the  range  of  his  measure- 
ments to  velocities  over  the  "  critical  velocity  " 
of  the  gas  and  whether  in  ordinary  practice  he 
had  confined  his  measurements  to  stream  line 
motion.  It  was  well  known  that  at  the  "critical 
velocity."  i.e.,  the  velocity  at  which  the  motion 
changed  fairly  abruptly  from  stream  line  to  eddy- 
ing or  turbulent  motion,  there  was  a  very  rapid 
increase  in  the  heat  interchange  between  a  gas 
and  a  metal  surface.  From  the  same  point  of 
1    view   it  would  be  of  interest  to  know  how  much 

■  trouble  was  caused  by  the  proximity  of  the 
measuring  instrument  to  bends  in  the  pipe.  Had 
the  author  deduced  any  definite  general  law  con- 
necting the  linear  velocity  of  the  gas  with  the 
heat  loss  from  the  wire,  and  did  it  follow  the 
usual  law  of  being  proportional  to  about  the 
0'7th  power  of  the  linear  velocity?  Did  the  differ- 
ence between  coal  gas  and  ail  which  had  been 
pointed  out  hold  also  when  high  velocities  were 
used;  in  other  words,  when  the  motion  was  very 
definitely  turbulent?  In  a  series  of  experiments 
carried  out  by  Messrs.  Acland,  Nobbs,  and  him- 
self on  the  heat  interchange  in  high-pressure  gases, 
using  pressures  up  to  one  ton  per  square  inch,  it 
was  noticed  that  there  had  been  practically  no 
difference  between  the  heat  interchange  resulting 
with  gases  of  very  different  thermal  conductivities. 
With  nitrogen  and  hydrogen,  for  example,  almost 
identical  values  were  obtained  for  similar  condi- 
tions as  regards  velocity.  Another  rather  interest- 
ing phenomenon  noticed  in  the  same  experiments 
was  that  the  heat  lost  from  a  given  surface  under 

'  similar  conditions  was,  over  a  wide  range,  prac- 
tically independent  of  the  pressure;  the  heat  loss 

■  could  be  expressed  in  terms  of  the  quantity  of  gas 
flowing  through  the  tube   per  unit  time  without 

1    reference  to  the  pressure. 

.Mr.  Thomas  said  that  the  cost  of  the  hot  wire 
anemometer  was  not  such  a  large  amount  as 
might  be  anticipated  from  the  description  which 
he  had  given  of  it.  Some  little  while  ago  his  com- 
pany had  entered  into  arrangements  with  a 
scientific  instrument  company  with  regard  to  the 
manufacture  of  these  instruments  in  conjunction 
with  Prof.  J.  T.  Morris,  and  the  estimated 
cost  of  the  hot  wire  anemometer  after  the  style 
of  that  devised  by  Prof.  Morris  had  really 
been  surprisingly  small.  Prof.  King  had, 
moreover,  suggested  methods  of  use  in  which  the 
necessary  apparatus  was  reduced  to  a  minimum — 
an  ammeter,  rheostat,  storage  cell,  resistance  box, 
and  the  heated  wire.  The  windmill  anemometer 
he  had  had  to  abandon,  as  in  the  case  of  a 
number  of  experiments,  on  calibrating  such  an 
instrument  against  actual  velocities,  he  had  found 
a  difference  of  50%  between  the  indicated  and  the 
actual  velocities,  and  that  even  after  applying  the 
calibration  corrections  supplied  with  the  windmill. 
The  Pitot.  tube  in  the  hands  of  an  experienced 
experimenter  was,  of  course,  an  instrument  of 
precision,  but  as  used  in  different  works  and  on 
different  occasions  it  was  questionable  as  to  what 
the  indications  really  meant.  Personally  he  had 
had  to  abandon  the  Pitot  tube  because  of  the 
difficulties  he  had  encountered,  and  Mr.  Hinch- 
ley's  experience   seemed  to  have  been  the  same. 
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As  regarded  the   use  of  the  anemometer  in  con- 
nection with  corrosive  gases,  there  was  no  reason 
why  the  whole  anemometer  should  not  be  coated 
with   glass,  or  with    any  coating  material  which 
would  be  suitable  for  the  particular  gas  in  ques- 
tion.   He    agreed  that  the   direction   of  the  flow 
of  gases  could  be  determined   by  the  Pitot  tube, 
but  it  did  not  give  a  very  clear  indication,  i.e., 
one  visible  in  all  cases  without  some  adjustment 
being  made.    What  he  should  perhaps  have  said 
was  that  the  double    hot   wire   anemometer   was 
the   only  method  which  gave    a  clear  indication 
that  could  be  noticed  just  by  a  pointer.    As  to  the 
limits    of   use   referred   to    by   Mr.    Huntly,   the 
limits     as     given     by     Prof.     Morris     were     an 
inferior  one  of  well  under  1  mile  per  hour  and  a 
superior  one  of  at  least  40  miles  per  hour.    Using 
the   instrument  under  the  conditions  of  calibra- 
tion, there  was  no  reason  why  these  limits  could 
not  be  materially  extended.     As  to  the  use  of  the 
wire  at  the  centre  and  at  different  points  in  the 
tube,   if  the   motion  of  the  gas  in   the  tube  was 
stream   line    motion,   then   theory   indicated   that 
at    a  certain  point  in   the   tube    the   velocity   of 
the  gas  was  the  mean  velocity  in  the  tube,  and  if 
the  anemometer  was  used  at  that  point,  calibration 
of  the  anemometer  in  a  2-inch  pipe  would  make 
it  suitable  for  use   in  a  6-inch  or  any  other  size 
of  pipe  in   the  absence  of  turbulence.     The  diffi- 
culty in  connection  with  the  use  of   the  instru- 
ment with  turbulent  motion  was  not  insuperable. 
Prof.      King     calibrated     his      instruments     by 
rotating  them  at  the  end  of  a  long  arm.       Prof. 
Morris  on  the  other  hand  used  a  wind  channel, 
whereas    his   own    calibrations   had  been   carried 
out  by  the  use    of  gas  meters.    By  rotating  the ' 
instrument   at  the  end  of   a  long  arm  there  was 
a    tremendous    amount    of   turbulence,  and  Prof. 
King  was  able  to  obtain  the  turbulent  correction 
by  putting  up   another  wire  alongside,  not   con- 
nected with  the  arm,  then  rotating  the  arm  and 
noting   the   indication    given    by   the    fixed    wire 
when  the  arm  was  rotated.     In  that  way  he  was 
able  to  measure  the  correction  due  to  turbulence 
caused  by  the  arm.     That  was  what  he  called  the 
"  swirl  correction,"    and   he   had   shown    that   it 
followed  a  definite  law  when  the  instrument  was 
used  in  this  manner.    When  used  for  the  measure- 
ment of  turbulent  flow,  the  velocity  measure  was 
what    Prof.    King    called    the    effective    velocity, 
and  experiments  by   Professors   King    and   Gray 
had  shown  that  in  cases  of  turbulent  flow  it  was 
possible  with  the  use  of  the  hot  wire  anemometer 
to   obtain   consistent   measurements  where    other 
methods  were  inadequate.     The  heat  loss  referred 
to  by  Dr.  Greenwood  was  given  by  an  expression 
similar  to  the  relation  between  the  heat  loss  from 
the  wire  and  the  velocity  of  the  stream.     Users  of 
the  electric  gas  meter  designed  by  C.  C.  Thomas 
had   found  that  ordinary  variations  in  the  con- 
stituents of  the  coal  gas  did  not  materially  affect 
the  indications  of  the  instrument.     The  hot  wire 
anemometer,  licing  likewise  based  on  electric  heat- 
ing, should  also  yield  fairly   accurate  values  for 
the  velocity  of  a  gas   stream  for  ordinary  varia- 
tions of  the  various  constituents.     The  cooling  of 
the   wire    was   principally   effected   by   convection 
and  this  was  not  materially  affected  by  moderate 
variations   of    the   constituents.       Radiation   and 
conduction  in  general  played  subsidiary  parts  in 
the  cooling  of  the  wire,  their  influence  being  more 
pronounced   at  low  stream  velocities.     The  water 
vapour  in  the  air  supply  to  the  burner  in  the  ex- 
periment   recorded    was    introduced   so  that    the 
anemometer  was  used  exactly  as  it  was  calibrated. 
The  difference  in  the  reading  caused  by  the  absence 
of  this  precaution  was  less  than  1%  and  of  course 
for  general  works'  use  such  a  precaution  would  be 
quite  unnecessary. 


THE  ABSORPTION  OF  ATMOSPHERIC 
GASES  BY  WATER. 

BY   J.   H.    COSTE. 

II.— A  DIAGRAM  SHOWING  THE  VOLUME 
OF  OXYGEN  DISSOLVED  BY  WATER  AT 
DIFFERENT  TEMPERATURES  AND  PRES- 
SURES, AND  ADDITIONS  TO  THE  BIBLIO- 
GRAPHY. 

In  calculating  the  percentage  saturation  of 
water  with  dissolved  oxygen  it  is  usual  to  correct 
for  temperature  only,  assuming  the  effect  of  varia- 
tions of  barometric  pressure  to  be  negligible, 
whereas  they  may  actually  affect  the  results  by 
more  than  2%  at  sea  level  and  by  greater  amounts 
in  elevated  districts.  To  facilitate  correction  for 
both  temperature  and  pressure  I  have  constructed 
the  accompanying  diagram,  calculated  from 
Winkler's  values  (19),  for  observed  barometric 
pressures  for  each  10  mm.  from  710  to  780  mm. 
and  for  temperatures  from  0°  to  25°  C.  To  'find 
the  volume  of  oxygen  dissolved  by  a  litre  of  water 
at  any  desired  temperature  and  pressure,  observe 
the  point  where  the  slanting  line  marked  with 
the  temperature  cuts  the  vertical  line  indicat- 
ing barometric  pressure.  The  figure  at  the  side 
on  a  level  with  this  point  indicates  the  volume 
desired,  e.g.,  pressure  730  mm.,  temperature  13°, 
volume  7'04  c.c. ;  pressure  776  mm.,  temperature 
20'5°,  volume  6'43  c.c.  (in  this  case  visual  inter- 
polation is  easy). 

A  few  papers  may  usefully  be  added  to  the  list 
given  in  my  previous  paper  (this  J.,  1917,  846 — 853). 
W.  Black  and  E.  B.  Phelps  (77)  in  1911  pointed  out 
the  applicability  of  Fick's  law  of  hydro-diffusion 
to  the  absorption  of  oxygen  by  still  water,  and 
showed  that  Adeney's  "streaming"  effect 
observed  in  sea  water  (37)  was  really  due  to  the 
formation  of  a  surface  layer  of  more  concentrated 
saline  solution  by  blowing  dry  air  through  it. 
They  say,  "  The  property  which  was  washed  from 
the  air  by  passing  through  the  first  tube  was  its 
dryness."  The  paper,  which  is  long  and  very 
interesting,*  was  brought  to  my  notice  by  Mr. 
E.  Hannaford  Richards,  whose  work  on  rain- 
water (78)  has  brought  out  the  curious  fact  that 
rain-water  is  frequently  not  saturated  with  oxygen 
as  at  first  sight  might  be  expected.  The  low 
partial  pressure  of  oxygen  at  great  heights  fur- 
nishes some  explanation  of  this  deficiency. 
C.  J.  J.  Fox  (79)  redetermined  by  an  absorptio- 
metry method,  and  apparently  with  considerable 
accuracy,  the  solubility  of  oxygen  and  nitrogen 
in  fresh  and  sea  water  and  of  carbon  dioxide  in 
sea  water.  He  discusses  the  effect  of  tlie  ocean 
in  maintaining  the  balance  of  carbon  dioxide  in 
the  air,  a  subject  to  which  Th.  Schloesing  (80) 
called  attention  in  1880.  T.  Carlson  (81)  has  also 
redetermined  the  solubility  of  atmospheric  oxygen 
in  water.  His  figures  and  Fox's  are  close  to  one 
another  and  close  to  but  rather  higher  than 
Winkler's.  A  very  good  discussion  of  super-satura- 
tion of  liquids  with  gases  is  given  in  Ostwald's 
"Outlines  of  General  Chemistry"  (82),  in  which 
it  is  shown  that  super-saturation  must  occur  if 
pressure  is  reduced  and  gas  nuclei  are  absent. 
The  excess  pressure  of  a  spherical  bubble  appears 
to  inhibit  its  formation,  in  theory  at  least.  In 
practice  the  "-flatness"  of  a  sparkling  liquid 
poured  into  an  already  wetted  glass  is  well  known 
as  also  is  the  effect  on  such  a  liquid  of  roughened 
surfaces. 

Vernon  (83)  has  shown  that  fats  dissolve  appre- 
ciable quantities  of  oxygen.  I  called  attention  m 
a   letter  (84)    appearing  in  this   Journal  to   some 

•  I  owe  a  copy  of  this  paper  to  the  kindness  or  Prof. 
E.  B.  Phelps. 
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old  work  on  the  inefficiency  of  layers  of  oil  in 
isolating  water  from  the  atmosphere. 

Rideal  and  Burgess  (85)  called  attention  to 
some  aspects  of  the  "  dissolved  oxygen  taken  up  " 
test  of  the  Royal  Commission  on  Sewage  Disposal. 

Many  analytical  papers  on  Winkler's  man- 
ganese process  and  on  the  determination  of  carbon 
dioxide  have  been  published. 


Additions  to  Bibliography  (the  numbers  follow 
those  on  p.  853,  Vol.  36)  :  — 

'  77  ■  Contributions  from  the  Sanitary  Research 
Laboratory  and  Sewage  Experiment  Station, 
Vol.  VII.  The  Discharge  of  Sewane  into  New 
York  Harbour.  W,  M.  Black  and  E.  B. 
Phelps.  Massachusetts  Institute  ol  Tech- 
nology, Boston,  Mass..  1911.  Also  The  Absorp- 
tion  of  Oxygen  by  De-aerated  Water.  E.  B. 
Phelps.  Trans.  Am.  Soc.  Civ.  Eng.,  1913,  76, 
1621 

'78)  E.  Hannaford  Richards.  Dissolved  Oxygen 
in  Rain-water.     J.  Agric.   Sci.,  8,  3,  331. 

(79)  C.  .T.  J.  Fox.  On  the  Coefficients  of  Absorption 
of  Nitrogen  and  Oxygen  in  Distilled  Water 
and  Sea  Water  and  of  Atmospheric  Carbonic 
Acid  in  Sea  Water.  Trans.  Faraday  Soc,  1909, 
5,68.  Internat.  Hydrograph.  Coram.,  Publi- 
cation de  Circonstance  No.  41  (1907). 


(80)  Th.  Schloesing.  Sur  la  Constance  de  la 
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T.  Carlson.     Z.  angew.  Chem.,  1913,  26,  713, 
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1912,  p.  317. 
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Roy.  Soc,  79  B.,  366—71. 
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193.  Also  The  Tests  for  Effluents  of  the  Royal 
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Appl.   Chem. 

(86)  L.  W.  Winkler.  Ueber  die  Bestimmung  des 
im  Wassen  gelosten  Sauerstoffs. 

(87)  L.  W.  Winkler.  Beitrage  zur  Wasseranalyse. 
II.  Z.  angew.   Chem.,  1916,  29,  44. 

(88)  G.  Bruhns.  Estimation  of  Dissolved  Oxygen 
by  Winkler's  Method.  Chem.-Zeit,  1916, 
985,    1011. 
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stances.    Z.  angew.  Chem.,  1917,  30,  i.,  105. 
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SOME  COTTONSEED  PRODUCTS  IN  RELATION 
TO  PRESENT  DAY  NEEDS. 

in    E.   C.   DB  SEGUNDO. 

(This  J..  191*.  118-123  T.) 

ERRATA. 

Page  122  t,  col.  2,  lines  1  and  2  from  bottom,  for 
•crude  protein  "  read  "protein  and  fat." 

Page  123  t,  col  1.  lines  10  and  11,  the  figures 
-18  or  19%"  refer  to  the  oil  content  of  average 
American  Upland  seed,  and  the  figures  "  30  to 
"  to  the  percentage  of  oil  in  the  meats. 


Manchester  Section. 


Meeting   held  at  the   Grand  Hotel  on  Thursday, 
April  Uth,  1918. 


MR.   WM.   THOMSON  IX  THE  CHAIR. 


EVAPORATION  IN  THE  CHEMICAL  IN- 
DUSTRY WITH  PARTICULAR  REFER- 
ENCE  TO   THE   KESTNER   EVAPORATOR. 

BY  J.   ARTHUR   REAVELL. 

The  earliest  type  of  evaporator  is  that  which 
is  direct  fired.  Even  to-day  large  numbers  of 
evaporators  are  merely  cast  iron  pots,  or  steel 
vessels,  which  are  heated  directly  by  means  of 
coal  or  coke  furnaces,  and  in  some  instances  are 
fired  by  gas.  This  type  is  open  to  many  objec- 
tions, in  fact  the  laws  of  heat  transmission  show 
that  such  a  type  does  not  fulfil  a  single  one  of 
the  conditions  favourable  to  efficiency  or  economy. 
An  instance  of  this  is  the  common  salt  pan  60  ft. 
by  20  ft.,  with  its  costly  flues  and  brickwork, 
requiring  gangs  of  riveters  and  bricklayers  for 
lepairs,  etc.,  to  say  nothing  of  the  huge  area 
covered  relative  to  its  capacity. 

The  next  step  was  to  construct  evaporators 
consisting  of  a  jacketed  vessel,  in  which  steam 
is  the  heating  medium  supplied  to  the  jacket. 
This  type  retains  most  of  the  defects  of  its  fore- 
runner, and  may  in  fact  be  thermally  less  efficient. 

A  later  type  consists  of  a  simple  tank  or  open 
pan  fitted  with  a  steam  coil,  for  use  with  high- 
pressure  steam.  This  makes  no  advance,  beyond 
the  fact  that  it  is  easy  to  construct.  With  all  the 
foregoing  types  the  rate  of  heat  transmission  is 
low,  chiefly  because  there  is  very  feeble  circula- 
tion— even  with  weak  liquors — falling  to  nothing 
as  concentration  increases.  Further,  there  are 
large  heat  losses  by  radiation,  often  accompanied 
by  loss  of  liquor  by  entrainment. 

Vacuum  evaporation . 

A  further  development,  and  one  of  very  con- 
siderable importance,  was  the  introduction  of  the 
vacuum  pan.  For  the  first  time  advantage  was 
taken  of  boiling  under  reduced  pressure,  and  con- 
sequently at  reduced  temperature  (see  Fig.  1). 

It  is  of  interest  to  note  that  the  original  inventor 
of  the  vacuum  pan  was  Howard,  an  Englishman. 

The  use  of  reduced  pressure  led,  of  course,  to 
the  utilisation  of  exhaust  steam,  which,  previously 
wasted,  now  became  of  value,  and  gave  consider- 
able improvement  in  economy.  The  study  of 
evaporation  under  artificially  reduced  pressure  led 
to  the  development  of  multiple-effect  evaporation. 

Attempts   were   made   to  set    up    some   form   of 


agitation,  with  a  view  to  obtaining  some  motion 
of  the  liquor  relative  to  the  heating  surface. 
This  gave  rise  to  many  mechanical  devices,  which 
not  only  agitated  the  liquor,  but  the  agitators 
themselves  being  heated,  something  approaching 
a  mechanical  film  was  created  in  this  way.  Types 
of  evaporator  were  evolved,  such  as  the  Bauer 
or  Wetzel,  in  which  during  half  a  revolution  the 
liquor  is  in  the  form  of  a  thin  coating  on  the 
heating  surface,  yet  this  film  has  little  motion 
relative  to  the  heating  surface.    Such  evaporators 


never  came  into   extensive   use   and  the  vacuum 
pan  with  improvements  in  detail  held  the  field. 

In  spite  of  its  many  advantages  over  the  more 
elementary  types,  the  vacuum  pan  has  always 
suffered  from  grave  disadvantages  in  practice. 
Attempts,  most  of  them  unsuccessful,  though 
showing  a  vast  amount  of  ingenuity,  have  been 
continuously  made  to  evolve  a  type  of  evaporator 
which  would  retain  the  improvements  manifest  in 
the  pan,  but  which  would  be  free  from  the  draw- 
backs which  are  inherent  in  this  type. 


Modern  Vacuum  Evaporator. 

Fig.  2. 

To  obtain  even  moderate  circulation  and  con- 
sequent heat  transfer,  a  calandria  type  is  almost 
essential,  and  having  short  tubes  the  number  is 
great,  consequently  troubles  with  faulty  expansion 
and  leakage  are  multiplied.  Moreover,  large 
diameters  lead  to  structural  difficulties  which 
prevent  the  use  of  high  pressure  or  even  of  what 
are  to-day  considered  medium  pressures.  Further, 
the  liquor  to  be  concentrated  is  present  in  large 
bulk,  and  as  a  result  of  this,  and  of  feeble  circu- 
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lation,  the  ebullition  of  steam  frequently  i»vm 
Irregularly   in    the    lower  portions  of  the 
resulting    in   sudden   entrainment    or    "blowing 
over 

Secondly,  since   the  rate  of  evaporation  is  not 
int.  but  is  rapid  in  the  Brsl  Btages  and  (alls 

off  as  concentration   pi la,   there   must  he  a 

compromise  when  designing  the  dome  and  vapour 
outlet.  As  s  result,  it  at  Brsi  the  Bpeed  of  the 
vapour  is  too  great,  continuous  entrainment  takes 
place  in  the  form  oi  drops  and  vesicles. 

Again,  by  evaporating  in  bulk,  every  partiele 
of  solid  in  solution  is  subjected  to  prolonged 
heating  or  "stewing."  For  this  reason  expensive 
vacuum  plant  is  often  attached  to  the  pan.  simply 
to  keep  down  the  temperature. 

no   eeonoiny    in   the   use  of   a  vacuum 
unless  by  this  means  exhaust  steam,   otherwise 

I,   can    be    made   available    for    heating   pur- 
will  be  shown  Later,  it  is  better  to  use, 

in    many   eases,   an   evaporator   dl  signed   on    more 

t  principl  p        boiler  steam,  and  to 

work  in  single  or  multip  mder  pressure. 

Added  to  tin-  foregoing,  leek  of  circulation  brings 
in  its  train  quick  i  on. 

The  film  evaporator. 

As  the  laws  of  heat  were  investigated,  especially 
those  of  heat  transfer  between  liquids  and  solids, 
the   importance  of  the  movement  of   the  liquid 

itself  relative  to  the  heating  surface  was  more 
clearly  realised. 

In  1830,   Uubrunfaut  Bet    down  his  idea  of  an 
ideal  evaporator  in  as  far  as  sugar  liquors  were 
rued    as    follows: — "Concentrate   the    juice 
as  rapidly  as  possible  so  as   to  avoid  any  altera- 
tion; give  the  liquor  to  be  evaporated  great  speed. 


Slim    INWtT  WHfH 

MOTTItT  effect. 

vapors  moH 
mrcsoiNc 

EFFECT. 


VAPORS     TO  CONDENSER 
IVMCN    COOi.ti.-T   EFFECT. 

V/IPOKS  TO 
NEXT 

FECT. 


Fig.  3. 

and,  if  possible,  accelerate  the  movement  of  the 
liquor  so  as  to  evaporate  in  the  form  of  a  thin 
film."  What  this  authority  conceived  in  1830 
as  a  theoretical  ideal,  Paul  Kestner  has  to-day 
accomplished  as  an  actual  fact.  The  "  film  idea" 
has  been  embodied  in  different  types  of 
apparatus,  including  the  following  : — Lillie, 
Yaryan,  Sehwager,  Claassen,  Greiner,  Kestner. 
The  Lillie  pan,  arranged  with  horizontal  tubes, 
is  shown  in  section  in  Fig.  3.  The  feature  of  this 
evaporator  is  that  the  liquor  is  delivered  by  means 
of  a  pump  to  the  top  of  the  nest  of  horizontal 
tubes,  and  is  distributed  over  the  outer  surface, 
falling  alternately  in  film  and  drops  into  the  base 
of  the  evaporator  again.  The  heating  steam  is 
carried    through    the    tubes,    which    are    slightly 


tilted  to  one  en, i.  bo  that  all  the  condensed  water 
i-  drained.  The  disadvantage  oi  this  design  is 
that    the   film    is   in    no    way    perfect,    because   the 

liquor    is    for I    in    targe    drops    on     the    under 

-Mile.-  ...   Hi  .  tubes,  am  I   thus   part  oi  the  SurfaCl 

is  not    ,i-  effective   as  the    remainder,  whilst  tin' 

same  delect   occurs,    i 1 1 - i •  I < ■   the   tubes,   in  the   case 

of   the    condensed    water,    greatly    reducing    the 

transmission  efficiency  of  this  portion  of  the 
surfaci 

The  Yaryan  (Fig.  -1)  is  also  a  horizontal  type 
evaporator,  hut  diners  from  the  Lillie  in  that  the 
liquor  to  be  evaporated   is  inside  the  tni.es.  and 


Fig.  4. 


the  heating  steam  outside.  This  has  a  great 
many  advantages,  but  the  difficulty  of  feeding  a 
large  number  of  tubes  in  a  horizontal  position  so 
that  all  equally  and  regularly  obtain  the  same 
amount  of  liquor,  is  obviously  great,  while  the 
water  condensing  on  the  outer  surface  of  die  tubes 
drops  from  one  tube  to  another,  so  that  the  tubes 
of  the  lower  range  are  waterlogged  and  not  as 
effective   as  those  of  the  upper  range. 

The  Schwager.  Claassen,  and  Greiner  evapora- 
tors are  more  or  less  variations  of  the  same 
principle,  and  are  not  ol  special  interest. 

Kestner  evaporator. — Mr.  Paul  Kestner,  in  the 
course  of  a  large  experience  in  all  types  of  evapora- 
tors, had  particularly  studied  the  horizontal  film 
evaporator,  and  found  out  its  great  limitations. 
He  therefore  set  himself  to  discover,  if  possible, 
a  means  of  producing  a  perfect  film,  and  the 
principle  upon  which  he  founded  his  design  is 
shown  in  Fig.  5  herewith. 

The  tubes  are  23  ft.  long.  The  liquor  is  fed 
into  the  tubes  from  a  tank  about  3  ft.  above  the 
bottom  tube-plate,  and  assuming  that  this  liquor 
is  hot,  then  on  steam  being  applied  to  the  outer 
surface  of  the  tubes,  ebullition  at  once  commences 
inside,  releasing  a  large  volume  of  steam  which 
must  find  its  way  to  a  region  of  lower  pressure  by 
passing  up  the  tubes.  As  a  result  we  have  the 
phenomenon  of  the  climbing  film.  The  liquor 
and  vapour  on  leaving  the  top  of  the  tubes  meet 
a  fixed  centrifugal  baffle,  where  the  liquor  is 
separated  from  the  vapour,  the  liquor  passing  to 
the  concentrated  liquor  tank,  and  the  vapour  to 
Hi.  atmosphere  or  to  the  condenser.  The  velocity 
of  the  liqnor  itself  is  thus  used  by  means  of  centri- 
fugal action  to  separate  the  vapour  from  the 
liquid. 

Meat   transfer  under    actual   working  conditions. 

In  endeavouring  to  evaporate  a  liquid,  one  of 
the  great  objects  is  to  transfer  the  maximum 
Dumber  of  heat  units  per  unit  area  from  the 
hi  ating  medium  to  the  liquor  to  be  evaporated. 

Based  on  deductions  from  actual  apparatus,  and 
bearing  in  mind  the  results  of  theoretical  and 
experimental  research,  the  quantity  of  liquid 
evaporated  in  a  tubular  apparatus  heated  by 
steam   would   appear   to    vary    with   the   following 
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factors:— (1)   Area  of   heating  surface.     (2)    Tem- 
perature    drop     or     "temperature     head."       (3) 

Velocity  of  the  liquid 
relative  to  the  heating 
surface.  (4)  Velocity 
of  the  heating  steam. 
(5)  Specific  volume  of 
the  heating  ste;.m.  (6) 
Viscosity  of  the  liquid. 
In  practice.  of 
course,  the  transfer  is 
very  far  from  being  the 
heat  conductivity  ob- 
tained through  the 
ideal  cubic  centimetre 
of  pure  metal.  The 
conditions  undei 

which  heat  is  supplied 
in  actual  practice  to 
the  metal  are  very 
different  from  those  in 
laboratory  experi- 

ments, whilst  the 
transfer  takes  place 
through  a  combined 
wall  of  water,  oxide, 
metal,  and  incrusta- 
tion. 

The  table  of  conduc- 
tivity shows  the    rela- 


te 


Fig.  5. 


tive  values  of  the  different  metals. 

The  next  factor  is  heat  drop.  Consider  a  coil 
pan-  the  transmission  of  the  heat  depends— other 
things  being  equal— upon  the  heat  drop,  or  tem- 
perature difference,  that  is  to  say,  if  the  steam  in 
the  heating  coil  is  at  10  lb.  pressure,  the  tempera- 
ture of  the  steam  is  1155°  C  Assuming  water  m 
the  vessel,  the  boiling  point  of  the  water  is  100  U., 
then    there    is    a    drop,  or   temperature  head,  ol 

15Whra  vacuum  is  applied,  the  object  is  to  increase 
this  temperature  drop,  and,  taking  the  same 
figure  as  above,  and  with  a  closed  instead  of  an 
open  pan,  by  the  application  of  24  in.  vacuum  the 
temperature  of  the  steam  evolved  from  the  1  quo, 
would  be  60"  C.  instead  of  100°  C  so  that  the 
temperature  drop  is  increased  from  15  5  to 
555°  C. 

Table  I. 

RELATIVE    HEAT    CONDUCTIVITY 


Grm.  Cals.  per  cm.!,  per  em.  thick, 
per  1°  C.  drop  per  second 


Copper         ' 

Iron 

CaCOs         

Silica  

Water  (not  in  motion) 
Air     


1-041 

0-167 

0-005 

00025 

0  0014 

0-000056 


Comparative 

figures. 
Copper  =  1000 


1000  0 
160-0 
50 
2-5 
1-4 
0055 


Kg.  Calories  per  m.2,  thickness  1  mm., 
per  hour,  1°  C.  drop 


Copper 
Iron  ... 
CaC03 
Silica... 
Water 
Air     ... 


871,000 

00,000 

1.S70 

935 

5-20 

21 


Theor.  kgs.  steam  condensed  per  m',  thickness 
1  mm.,  per  hour,  1°  C. 


Copper 
Iron  ... 
CaOOs 
Silica... 
Water 
Air     ... 


7000 

1120 
8-5 
1-75 
098 
0040 


If  the  thickness 

is  increased  to 

2  mm. 


3500 
560 
1-75 
0-87 
0  4.1 
0020 


Now,  as  the  rate  of  evaporation  varies  directly 
as  the  difference  in  temperature,  a  material 
advantage  is  gained  by  this  increased  temperature 
head.  However,  while  the  rate  of  evaporation  is 
proportional  to  the  difference  in  temperature, 
there  may  be  other  factors  which  militate  against 
this.  That  other  factors  do  occur  is  evident, 
because  by  increasing  the  steam  pressure  the 
evaporation  does  not  always  increase  propor- 
tionately. 

It  should  be  borne  in  mind,  also,  that  tempera- 
ture drop  has  not  the  same  value  in  any  part  of 
the  scale.  It  is  of  more  value  higher  up  in  the 
scale;  for  one  reason  the  steam  is  denser,  and, 
therefore,  more  heat  units  come  in  contact  with  a 
given  unit  of  area  in  a  unit  of  time;  but  in  the 
case  of  a  pan  or  jacketed  tank  the  designer  cannot 
take  full  advfftitage  of  operating  in  the  higher 
ranges  or  with  largely  increased  drops,  because 
constructional  difficulties  arise  in  the  case  of 
large  fiat  surfaces  and  to  a  lesser  degree  with 
large  diameters,  and  also  because  the  heating 
surface  is  not  swept  free  of  the  steam  bubbles 
generated. 

In  a  "film"  type  evaporator  high  temperatures 
can  be  used  with  advantage,  because  the  surface 
is  so  disposed  that  the  diameter  is  very  small, 
even  for  great  surface  areas,  whereas,  in  a  bulk 
evaporator,  such  as  a  vacuum  pan,  a  large  sur- 
face area  of  tubes  means  large  diameter.  More- 
over, if  high  temperature  and,  consequently,  high 
pressure  is  employed  in  this  type  of  pan,  many 
liquors  which  are  sensitive  to  heat  are  decomposed, 
because  they  are  too  long  in  contact  with  the 
heating  surface.  On  the  other  hand,  in  the 
"  film "  type  evaporator,  which  works  continu- 
ously, the  liquor  is  in  contact  with  the  heat  for 
a  few  seconds  only  and  no  "  stewing  action " 
takes  place. 

Heat  transfer  also  depends  upon  (a)  the  velocity 
of  the  liquor  and  vapour  in  relation  to  the  heating 
surface,  and  (6)  the  velocity  of  the  steam  in 
relation  to  the  heating  surface. 

Speaking  broadly,  it  may  be  said  that  the  heat 
transmission  varies  directly  as  the  square  root 
of  the  velocity,  so  that  if  either  velocity  is  quad- 
rupled, the  coefficient  of  heat  transmission  is 
doubled.  This  is  commonly  spoken  of  as  the 
effect  of  "  circulation." 

In  a  tank  with  heating  coils  or  jacketed  tank, 
there  is  a  large  body  of  liquid  which  is  a  consider- 
able distance  away  from  the  source  of  heat,  and 
unless  mechanical  circulation  is  adopted,  the  rate 
of  transmission  of  the  heat  to  the  various  parts 
of  the  liquor  is  very  low. 

In  an  ordinary  type  calandria  pan  the  circula- 
tion is  not  as  positive  nor  as  certain  as  in  a  con- 
tinuously operating  pan.  Further,  with  a  large 
number  of  short  tubes  the  cross-sectional  area  of 
the  tubes  is  large  in  relation  to  the  heating  sur- 
face, consequently  when  movement  does  take 
place  the  velocity  is  low. 

In  a  vertical  climbing  film  evaporator,  the 
number  of  tubes  is  small,  the  length  is  great,  and 
there  is  positive  circulation  at  high  velocity,  30  to 
60  metres  per  second ;  hence  the  heat  transmission 
is  very  high,  and  the  time  contact  exceedingly 
short — momentary  in  fact. 

Then,  again,  in  a  pan  the  area  of  the  space 
occupied  by  the  heating  steam  is  large,  and  the 
velocity  is  consequently  low;  as  a  result,  there 
is  difficulty  in  evacuating  the  air  and  non-con- 
densable gases,  whilst  the  condensed  water  is  not 
swept  from  the  heating  surface. 

In  a  Kestner  "  film "  evaporator  the  area  of 
the  steam  space  is  small,  the  speed  of  the  steam  is 
high,  and  the  gases  are  collected  definitely  ma 
small  space,  so  that  they  can  be  easily  removed. 
It  is  also  found— and  this  is  of  the  greatest  impor- 
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tance — in  regard  to  high  velocity,  thai  the  Bpeed 
ol  the  liquor  tends  to  reduce  Beating  to  a  mini- 
mum, and  has  a  scouring  effect,  e.g.,  a  Keatnei 
evaporator     remains     clean     throughout    a    sugar 

campaign   of    many    weeks,     whereas    a    pan    is 

cleaned  every  Sunday.    High  velocity  is  also  very 

important  in  regard  to  t lit-  physical  properties  of 
the  liquor,  in  that  it  gives  a  short-time  contact. 

To    obtain     high     velocity,    it   is   necessary    to 
arrange  the  heating  surface  so  that  the  ratio   of 
the  area  of  the  heating  surface  to  the  eross--. 
of  the  tubes  is  as  great  as  commercial  construction 

and  theoretical  considerations  will  allow.  Fortu- 
nately in  this  ease  practice  can  In'  adapted  to 
theory,  and  in  the  climbing  film  evaporator  the 
tubes  are  7  metres  long  and  50  mm.  in  diameter, 
a  ratio  which  has  been  found  most  successful  in 
actual  use  Other  factors,  such  as  the  friction  of 
the  vapours,  come  into  force  and  nullify  the 
advantages  of  using  longer*and  narrower  tubes. 

Another  great  advantage  obtained,  due  to  this 
very  high  liquor  velocity  in  the  "  climbing  film  " 
tube,  is  that  it  makes  possible  a  perfect  separation 
of  liquid  and  vapour.  The  vapour  and  liquor 
leave  the  tubes  at  about  .'JO  metres  per  second 
and  enter  a  separator  at  this  high  speed.  They 
are  caused  to  change  their  direction  at  right 
angles,  without  shock,  and  by  utilising  centrifugal 
force  in  this  way,  the  heavier  particles  of  the 
liquor  are  thrown  out.  due  to  centrifugal  action, 
-t  the  Bide  "t  the  separator,  allowing  the 
vapour  to  rise  and  pass  away  freed  from  the 
liquor. 

Kntrainment. 

The  prevention  of  entrainnient,  known  colloqui- 
ally as  "frothing"  or  "blowing  over,"  is  of  the 
t     importance     in     evaporation.       In     the 
ordinary  open  tank,  wherever  the  boiling  is  rapid, 
a  considerable  amount  of   liquid  is  carried  away 
use    the    small    particles,    always    projected 
illy  from  the  surface  of  a  boiling  liquid,  do 
not  fall  back  into  the   mass  but  are  swept  away 
by   air   currents.     In    the   ordinary   vacuum   pan, 
entrainment  trouble,  that  is,   the  carrying  away 
product  with  the  vapours,  is  a  very  common 
ilty  for  the  reasons  previi    sly  stated. 
In  any  properly  designed  continuous  evaporator, 
the  amount  of  vapour  leaving    the   apparatus   is 
ant.     It  is,   therefore,   easy  to  determine  by 
definite  calculation  the  size  of  separator  required 
to  deal  with  the  vapour,  so  that  a  definite  speed 
is  attained  and  no  entrainnient  takes  place. 

Multiple   effect. 

The  principle  of  multiple  effect,  evaporation  is 
that  by  alternate  evaporation  and  condensation 
the  latent  heat  is  exchanged  successively,  as  a 
means  of  separating  water  from  solids.  Thus — 
neglecting  losses  and  self-evaporation,  etc. — if 
1  kilo,  of  steam  be  condensed  in  the  first  calandria 
of  a  triple  effect  through  which  liquor  is  passing, 
1  kilo,  of  condensed  water  would  be  produced 
from  the  liquor  in  each  of  the  calandrias  of  Nos.  2 
and  3.  and  1  kilo,  of  vapour  would  be  produced  in 
No.  ■".  If,  therefore,  an  operation  commences 
with  1  kilo,  of  boiler  steam  and  3  kilos,  of  water 
to  be  evaporated,  then  3  kilos,  of  condensed  water 
is  recovered  and  1  kilo,  of  steam  at  a  lower  tem- 
perature and  pressure  than  that  of  the  live 
supplied  to  the  first  effect.  The  cycle  of  opera- 
tions finishes  by  producing  3  kilos,  of  condensed 
r  and  1  kilo,  of  vapour  at  a  low  temperature 
and  pressure — thus  showing  that  what  has  hap- 
pened is  merely  a  transfer  ot 

According  to  theory,  in  designing  a  multiple- 
effeet  evaporator,  when  an  equal  drop  is  required 
in  each  effect,  the  different  effects  should  have  a 
different  amount  of  heating  surface,  and  although 
this  has  been  very  often  carried  out,  it  has  been 


definitely  found  in  practice  that  the  best  average 
results  are  obtained,  both  from  the  point  of  view 
of  lirst  cost  and  operating  expense,  by  adopting 
the  same  heating  surface  in  each  effect. 


Tripl]   Eraser  lOvAroiuTon. 

Fig.  6. 

The  object  of  multiple-effect  evaporation  is 
simply  to  i educe  the  cost  of  removing  the  water. 
The  following  table  shows  the  economy  obtained 
by   means   of  multiple-effect  evaporation. 

Table  II. 

COMMERCIAL  FIGURES   FOR  WATER    EVAPORATED 
PER  100  UNITS  OF  STEAM. 


Steam   100 


Water    ... 


Single 


95 


Doub'e 


Triple         Quadruple 


230 


son 


COMMERCIAL  FIGURES  FOR  WATER  EVAPORATED 
PER  100  UNITS  OF  COAL. 

Coal  at  6  : 1. 


Coal  100 

Single 

Double 

Triple 

Quadruple 

Water     

570 

900 

1320 

1800 

Example — 1000  kgs.  of  water  evaporated  in  triple  effect. 

(a)  Steam  required  =  '°00x  — =  460  kgs. 

(b)  Coal  required  =  t?°  =  76  kgs. 

6 

Actual  working  figures  taken  from  a  Kestner 
triple-effect  evaporator  concentrating  tan  extract 
liquors  show  that  2'3  tons  of  water  was  evaporated 
per  ton  of  live  steam  in  the  first  effect,  so  that, 
based  on  coal  at  7:1  in  the  boiler,  16T  tons  of 
|   water  is  evaporated  per  ton  of  coal. 

In  multiple-effect  evaporation  assume  that  the 
temperature  of  the  heating  steam  in  the  first  effect- 
at  6  lb.  per  sq.  inch  is  110°  C,  and  that  the 
vacuum  is  264"  =  50°  C.  in  the  condenser,  then 
the  total  available  temperature  head  or  drop  is 
60°  C.  If  this  is  to  be  spread  over  the  three  units 
of  a  triple  effect,  the  average  drop  on  each  effect 
is  20°  C. 

Now  the  point  that  arises  with  any  evaporator 
is,  what  is  the  minimum  average  drop  which  can 

■  ii-ed  for  each  effect,  as  this  obviously  fixes  the 
number  of  effects — and  consequently  the  economy 
to  be  obtained — between  any  fixed  temperature 
limits? 

If  economy  is  of  the  utmost  importance,  because 
of  high  price  of  coal,  or  for  other  reasons,  and 
capital  cost  is  of  less  importance  than 
economical  working,  with  the  climbing  film  it  is 
possible  to  operate  with  a  greater  number  of  effects 
between  given  temperature  limits  than  with  any 
other  type  of  evaporator. 

The  extremely  small  drop  required  by  a  Kestner 
climbing    film    evaporator    is    illustrated    by    the 
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following.  According  to  Messrs.  Bell  Bros.' 
patent  for  the  generation  of  power  from  slag, 
molten  slag  is  poured  into  a  vessel,  and  generates 
steam  at  atmospheric  pressure.  The  idea  was 
to  carry  this  vapour  direct  into  turbines  of  the 
low-pressure  type,  working  at,  say,  28i"  vacuum. 
It  was  found,  however,  that  the  steam  contained 
chemicals  of  different  kinds  which  attacked  the 
rotor  of  the  turbines.  A  Kestner  climbing  film 
evaporator  was  therefore  installed  which  would 
provide  clean  steam  and  which  would  operate 
efficiently  with  a  minimum  loss  of  temperature 
drop.  The  evaporator  operated  on  a  heat  drop 
of  5°  C.  and  gave  a  heat  efficiency  of  91%,  based 
on  average  working  conditions. 

Use  of  saturated  steam,  etc. 

The  idea  that  superheated  steam  can  be  advan- 
tageously used  for  evaporation  is  fallacious, 
because  to  evaporate  quickly  the  heating  steam 
must  condense  rapidly.  Now,  superheated  steam 
acts  like  a  non-condensable  gas,  and  until  it  is 
cooled  down  to  the  temperature  corresponding 
to  its  saturation  pressure,  practically  no  evapora- 
tion takes  place.  According  to  M.  Normand,  the 
rate  of  condensation  with  superheated  steam  is 
20  to  30  times  slower  than  with  saturated  steam. 

There  is  also  quite  an  erroneous  idea  of  the  value 
of  waste  gases  for  evaporation  purposes.  At  first 
sight  the  use  of  waste  gases  holds  out  many 
apparent  advantages,  but  after  many  years'  study 
of  the  problem  this  idea  has  been  dropped  except 
in  special  circumstances.  In  the  first  place,  owing 
to  the  enormous  difference  in  the  number  of  avail- 
able heat  units  per  lb.  of  steam,  compared  with 
those  available  in  a  pound  of  hot  gas,  the  volume 
of  gas  passing  over  the  outer  surface  of  the 
evaporating  tubes  must  be  very  large,  and  this, 
consequently,  calls  for  very  large  calandrias  with 
large  spaces  between  the  evaporating  tubes.  One 
pound  of  steam  will  give  about  1000  available 
heat  units,  whereas,  even  assuming  1000°  C. 
temperature  drop  for  the  gas,  and  a  specific  heat 
of  0'25,  the  heat  units  available  per  lb.  of  gas  are 
only  about  250. 

In  addition  to  this  difficulty  it  must  be  remem- 
bered that  the  heat  transmission  between  saturated 
steam  and  metallic  tubular  heating  surfaces  is 
very  much  better  than  the  transmission  between 
hot  gas  and  similar  surfaces.  As  a  consequence, 
in  order  to  effect  the  same  evaporation  per  hour, 
it  is  necessary  to  provide  from  four  to  seven  times 
as  much  area  of  heating  surface  when  using  hot 
gas  as  when  using  steam. 

Further,  when  evaporating  to  predetermined 
density,  it  is  very  necessary  that  the  temperature 
of  the  heating  medium  should  be  easily  controlled 
and  easily  kept  constant,  two  factors  which  are 
readily  obtained  with  steam,  whilst  they  are  not 
nearly  so  readily  obtained  with  hot  gases. 

High   concentration. 

The  advantage  of  a  continuous  evaporator  of 
the  "  film"  type  in  regard  to  high  concentration 
is  very  great.  In  this  type  of  evaporator  it  is 
possible  to  concentrate  liquors  up  to  very  hiph 
densities,  in  some  cases  to  commercial  dryness. 
For  instance,  in  the  climbing  film  evaporator, 
wood  extracts  can  be  concentrated  under  atmo- 
spheric pressure,  from,  say,  30°  B.,  up  to  85% 
solids.  Owing  to  its  temperature,  the  finished 
product  is  liquid,  and  runs  by  gravity  out  of  the 
evaporator.    On  cooling  the  extract  solidifies. 

Any  caustic  soda  liquors,  excepting  those  pre- 
poi  .  i  )>v  tln>  Leblanc  process,  can  be  concentrated 
up  to  60%  Na„0,  or  76%  NaOH,  direct  in  a 
Kestner  evaporator;  this  is,  in  a  great  many  in- 
stallers, quite  sufficient  for  commercial  purposes. 
This  method  is  much  more  economical  for  pro- 
ducing solid  caustic  than  the  use  of  a  direct-fired 


pot.  Moreover,  it  can  be  carried  on  continuously 
in   series   with  a  multiple-effect   evaporator. 

Owing  to  high  solubility,  some  inorganic  liquors, 
such  as  ammonium  nitrate  solutions,  can  be  con- 
centrated up  to  a  very  high  density  in  a  Kestner 
film  evaporator,  without  the  use  of  vacuum,  and 
without  precipitation  of  crystals,  to  as  high  as 
85%  solids.  .As  the  liquor  is  evaporated  under 
atmospheric  pressure,  it  leaves  the  evaporator  at 
about  136°  C,  runs  into  a  crystalliser,  and  yields 
crystals  very  quickly.  Such  high  densities  mean 
that  a  maximum  amount  of  crystals  is  obtained 
for  a  given  weight  of  mother  liquor. 

The  above  are  merely  instances  to  show  the 
advantages  obtained  by  high  concentration  in 
this  type  of  apparatus. 


Fig.  7. 


Thereare  other  types  of  Kestner  film  evapora- 
tors which  have  been  evolved  from  the  ordinary 
climbing  film,  and  one.  of  particular  interest  at 
the  present  time,  which  has  been  in  very  large 
demand,  is  that  known  as  the  "  Salting "  type 
evaporator  (see  Fig.  7).  This  apparatus  consists 
of  a  central  separator,  around  which  are  arranged 
calandrias,  in  which  the  actual  evaporation  takes 
place.  There  is  a  circulation  of  the  liquor  from 
the  separator  into  the  calandrias,  and  from  the 
calandrias  back  into  the  separator.  In  the 
separator  crystals  are  thrown  down  as  illustrated 
in  Fig.  7. 

This  salting  type  evaporator  is  of  great  value 
when  dealing  with  liquors  containing  two  salts, 
one  of  which,  owing  to  its  lower  solubility,  can  bo 
precipitated,  whilst  the  more  soluble  remains 
in  solution.  A  typical  example  of  such  a  liquor 
is  that  produced  in  a  potash  recovery  process. 
This  liquor  contains  chiefly  potassium  nitrate  and 
sodium  chloride;  the  solubility  of  the  latter 
increases  very  slightly  with  the  temperature  and 
then  remains  almost  constant,  whilst  the  solu- 
bility of  the  potassium  nitrate  increases  rapidly 
with  the  temperature.  When  both  salts  are 
present  in  solution  a  critical  temperature  is 
reached  at  which  practically  the  whole  of  the 
sodium  chloride  is  thrown  down,  whilst  the  whole 
of  the  potassium  nitrate  remains  in  solution. 

Such  liquids  are  usually  concentrated  in  a 
double-effect  evaporator.  In  the  first  effect  in 
which  the  temperature  is  highest,  concentration  is 
maintained  at  such  a  point  that  the  less  soluble 
salt  will  not  remain  in  solution  but  falls  down 
into  the  bottom  cone  of  the  separator  in  the  form 
of  crystals.  The  liquor  from  this  effect  may  be 
either  drained  out  from  a  salt  box  and  then  carried 
over  to  a  second  effect,  or  in  some  cases  may  be 
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carried  over  dii  first  effect  separator. 

In  tin'  Becond  effect   further  concentration  of  the 
more  soluble  sail  is  carried  out  by  means  of  the 
ora  driven  off  from  the  fii  -t  effei  I 

Such   problems  involving  a  dual  solution  must 
Fully  examined  and  dealt  with 
on  their  merit.-. 

In  bo  the  more  soluble  sail  is  evaporated 

to  crystallising  point  in  the  Becond  effect,  in  others 
the  concentration  is  only  carried  to  Buch  a  point 
that  the  liquor  may  conveniently  be  taken  as  a 
highly  concentrated  solution  to  a  rotary  crystal- 
liser,  and  thence  to  a  centrifugal  machine,  from 
which  the  mother  liquor  is  returned  to  the  -■ 
Such  a  method  is  adopted  when  the  .solubility  of 
the  second  salt  is  extraordinarily  high,  such,  for 
example,  as  ammonium  nitrate,  or  when  impurities 
are  present.     In  the  latti  .hen  the  mother 

liquor  becomes  charged  with  impuri- 

it  is  not  returned  to  the  system  but  treated 
it  ely. 

DlSCVSSION. 

Mr.    F.    H.    Terleski    inquired    the   reason    for 
v  ashing  out  evaporators  of  the  salting  type  every 
12   hours.       Another    point    was   with   regard    to 
breakdowns.     I!  might  lie  necessary  to  put   in  an 
evaporator     tube,    23    feet    long,     under    a    roof 
supporting   a  tank.       In    order    to    replace  that 
tube     the    whole     calandria    would    have    to    be 
taken    down,    whereas    this    would    not    be     the 
case    with    an    evaporator    having    shorter   tubes. 
A  further  question  was  the  number  of  long  tubes 
in  the  Kestner  evaporator  and  the  possibility  of 
'\\<z.  which  was  not  so  serious  in  the  case  of 
hort-tube  pan  evaporator.     The  present  salt- 
is  a  distinct  improvement 
With  the  ordinary  multiple- 
i  orator  where  crystals  were  deposited 

y  to  remove  liquids  to  tanks 
outside  to  crystallise,  with  resulting  heat  losses. 
Crystallisai  mtinuous,  drying  was   con- 

tinuous, or  practically  so,  and  evaporation  pro- 
ceeded while  the  crystals  were  drying;  this  was 
not  the  case  in  the  salting  type  illustrated. 
Taking  out  large  volumes  of  liquid  to  deposit 
'is  and  sucking  back  the  cold  mother  liquor 
v.  ith  less  concentrated  solutions  would  account 
for  a  fair  amount  of  heat  loss.  The  velocity  of 
the  climbing  film  was  dependent  upon  the  high 
speed  of  the  vapours.  Where  entrainment  troubles 
had  to  be  considered  there  must  be  complete 
separation  in  relatively  large  volume  areas  in 
order  to  allow  the  liquid  and  the  vapour  to 
separate.  The  velocities  in  the  Kestner  evaporator 
were  very  considerable,  and  as  the  liquid  and 
vapour  separated  at  right  angles  without  shock 
the  separation  was  possibly  complete.  When, 
however,  there  were  large  quantities  of  liquid  and 
vapour  travelling  at  high  velocities  the  possibili- 
ties of  complete  separation  were  greater  where  the 
vapour  was  in  the  out-take  pipe  of  an  ordinary 
evaporator,  and  where  there  was  a  distance  of 
five  or  six  feet  to  the  header  pipe  from  the 
calandria  the  losses  should  be  less,  when    there 

i-  practically  only  vapour  with  a  minute  amount 
of  liquid,  as  compared  with  an  evaporator  in 
which  there  was  a  separation  of  liquid  and  \ 

■  ally  at    the  same  level,    as   set  out  in   the 
Kestner  tvpe. 

Mr.  J.  R.  Haxnw  said  that  from  So  to  90 
the  steam  generated  in  a  calico-printing  works 
v.  a-  used  for  the  evaporation  of  water  from  the 
goods  which  were  running  through  the  works. 
Anything  that  would  tend  to  increase  the  effi- 
ciency of  the  drying  plants  would  go  a  long  way 
towards  re  al  consumption.     Mr.   Reavell 

had    referred   to   the   fallacy  of   the  use  of  super- 
i    Bteam    for    evaporation   purposes.     In    the 
calico-printing  trade  there  had  grown  up  of  recent 
a  very  large  practice  of  taking  low-pressure 


steam  back  to  superheaters  in  the  boiler  house  and 
then  passing  it  through  the  drying  cans.  An  ex- 
ily  made  in  the' works  with  which 
he  was  connected  save  very  disappointing  results, 
and  the  opinion  had  I rj  expressed  that  t  he  super- 
hi  aters  were  not  working  properly  because  the 
use  of  superheated  steam  had  not  resulted  in 
much  increased  drying  power.  The  problem  of 
drying  cloth  over  cylinders  was  one  which  re- 
quired the  attention  of  heating  engineers. 

Mr.  Nagel  said  that  in  one  of  the  works  with 
which  he  wi  .,  the  largest  Kestner 

evaporators  in  existence  had  been  installed  and 
were  giving  excelli  nl  results. 

Mr.  Thomas  Tavi.oi;  asked  whether,  owing  to  the 
great  speed  at  which  the  film  climbed,  it  would 
be  possible  to  evaporate  a  liquor,  which  in  the 
ordinary  way  would  affeel  the  metal  of  the  tube, 
but  might  not  do  so  owing  to  it  being  in  contact 
for  such  a  short  time. 

Dr.    A.    0.    DtfNNlNSHAM     inquired    whether   the 

Kestner  film  evaporator   had   1 n  applied  to  the 

evaporation  of  brine  in  the  manufacture  of 
ordinary  salt.  He  was  impressed  with  the  state- 
ment that  the  rapid  film  prevented  the  silting  up 
of  the  tubes.  How  frequently  was  it  necessary  to 
wash  out  the  tubes,  because  a  statement  had  been 
made  at  one  point  in  the  paper  that  it  was  only 
necessary  to  do  so  at  an  interval  of  something 
like  three  weeks  in  certain  cases  ? 

Mr.  Booth  thought  there  might  be  a  consider- 
able loss  of  heat  in  lifting  the  liquid  from  a  low 
level  up  to  a  comparatively  high  distance  and  also 
owing  to  the  friction  against  a  narrow  tube  to 
the  high  level  of  three  metres. 

Mr.  Reavf.u.  stated  in  reply  that  in  the  salting 
type  evaporator  there  was  '  not  the  same  high 
efficiency  of  heat  transmission  as  in  the  case  of 
the  film  evaporator,  dealing  with  liquors  contain- 
ing no  salt  in  suspension,  but  even  so,  the  Kestner 
evaporator  maintained  its  advantages  propor- 
tionally over  the  ordinary  pan  system.  In  the 
case  of  a  liquor  containing  no  solids  in  suspen- 
sion, and  being  evaporated  in  an  ordinary  climb- 
ing film  evaporator,  there  was  an  advantage  of 
perhaps  50%  in  the  heat  transmission,  as  against 
the  salting  liquor  in  a  salting  type  evaporator. 
He  had  not  intended  to  convey  the  impression  that 
in  the  case  of  the  salting  type  evaporator  every 
liquor  must  be  taken  out  of  the  evaporator  for 
crystallising  purposes.  The  exact  opposite  was 
the  case,  but  there  were  some  instances  in  which 
impurities  came  down  first,  or  where  a  special 
size  of  crystal  was  required,  in  which  the  liquor 
was  evaporated  to  a  very  high  density  in  the 
salting  type  evaporator,  and  then  crystallised  in 
an  outside  crystallis'er.  In  a  large  majority  of 
cases  the  salt  crystals  were  precipitated  directly 
in  the  separator  of  the  Kestner  salting  type 
evaporator,  this  separator  being  quite  independ- 
ent of  the  evaporating  tubes,  whereas  in  a  pan, 
any  solids  precipitated  remained  in  the  same 
vessel  as  the  evaporating  tubes  themselves.  The 
crystals  were  withdrawn  from  a  Kestner  salting 
type  evaporator  periodically  by  means  of  a  salt 
box.  By  arranging  a  number  of  calandrias  around 
a  central  separator,  it  was  possible  to  have  one 
calandria  free  for  cleaning  and  repairing  purposes, 
whilst  the  others  remained  continuously  at  work, 
whereas  in  the  case  of  a  pan  a  few  leaky  tubes 

nit   the  closing  down  of  the  whole  evaporator. 

The  Kestner  climbing  film  evaporator  had  never 
been  adopted  by  Mr.  Kestner  for  liquors  pre- 
cipitating crystals.  With  regard  to  entrainment. 
in  a  pan.  the  provision  of  large  volumes  in 
the  dome  would  not  prevent  the  continuance  of 
"frothing"  once  it  had  begun,  but  the  whole 
mass  of  liquor  would  tend  to  be  lifted  as  a 
"frothy"    mass    into   the   dome  of   the   pan.    and 
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then  carried  over  to  the  condenser.  The  Kestner 
evaporator,  on  the  contrary,  contained  a  relatively 
small  quantity  of  liquor  at  any  given  moment, 
and  this  moving  at  high  velocity  was  thoroughly 
separated  by  means  of  the  centrifugal  baffle.  It 
was  unlikely  that  the  Kestner  evaporator  would  be 
put  under  a  roof  supporting  a  tank,  especially  as, 
owing  to  the  extiaordinarily  small  amount  of  floor 
space  occupied  by  a  Kestner  evaporator,  there 
was  great  latitude  with  regard  to  position.  Con- 
cerning the  treatment  of  acid  liquors,  experience 
had  shown  that  owing  to  the  high  velocity  in  a 
Kestner  evaporator  certain  liquors  could  be  dealt 
with  which  could  not  be  concentrated  in  any  other 
apparatus.  With  regard  to  the  loss  of  heat  in 
raising  the  liquor  from  the  low  level  to  the  high 
level  of  the  climbing  film  evaporator,  the  work 
done  when  expressed  in  thermal  units  was 
relatively  small,  and  the  apparatus  being  lagged, 
a  certain  amount  of  it  wasr  recovered  again  as 
heat  in  the  centrifugal  baffle,  and  as  velocity 
energy  when  the  liquor  passed  from  one  effect  to 
a  second. 


Nottingham  Section. 

Meeting  held  at  Nottingham  071  April  24th,  1918. 


DR.  R.  M.  CAVEN  IX  THE  CHAIR. 


DISCUSSION  ON    BLEACHING  AND   DYEING 
UNDER  WAR   CONDITIONS. 

Mr.  S.  J.  Pextecost,  in  opening  the  discussion, 
mentioned  that  the  bleaching  trade  had  suffered 
considerably  through  the  withdrawal  by  the 
Government  of  sulphuric  acid,  which  was  looked 
upon  as  essential  in  the  treatment  of  cotton  goods. 
This  withdrawal  had  necessitated  the  use  of  nitre 
cake,  which  had  several  drawbacks;  one  of  the 
most  serious  was  that  nitre  cake  always  contained 
iron  which  resulted  in  the  production  of  a  faint 
yellow  colour  if  the  bath  should  become  neutral, 
and  this  was  possible,  especially  in  the  case  of 
the  continuous  process  for  bleaching.  In  this 
method  the  goods  to  be  treated  were  introduced  wet 
and  the  strength  of  the  bath  was  maintained  by 
the  addition  of  a  solution  stronger  than  the  solu- 
tion in  the  bath.  Owing  to  the  variations  in  the 
degree  of  acidity  of  the  nitre  cake  it  was  possible 
for  the  bath  to  become  neutral,  especially  if  a 
previous  bath  had  been  alkaline.  In  a  paper 
dealing  with  oil  stains  on  lace  (this  J..,  1897,  409), 
he  had  emphasised  the  fact  that  these  stains  ten- 
dered the  cotton  owing  to  the  presence  of  metal 
from  the  bearings,  etc.,  and  that  the  strength  of  the 
cotton  was  reduced  as  the  result  of  catalytic  action 
being  set  up  in  the  bleaching  solution.  Iron  de- 
posited in  the  cotton  by  nitre  cake  caused  a  simi- 
lar trouble. 

A  difficulty  which  was  likely  to  become  more 
acute  in  the  future  was  due  to  the  increasing 
scarcity  of  soap. 

A  further  difficulty  had  arisen  owing  to  the 
scarcity  of  bleaching  powder;  this  had  caused 
bleachers  to  consider  the  process  of  electrolysing 
salt  solutions,  and  firms  were  at  present  prepared 
to  supply  plant  for  this  purpose.  One  firm  accom- 
plished the  object  by  electrolysing:  a  salt  solution 
of  26°  Tw.  (sp.  gr.  113)  with  a  current  of  85  amps. 
at  110  volts,  whereas  another  emphasised  the 
necessity  for  employing  a  low  voltage  and  used 
fiOO  amps,  at  .30  volts.  The  latter  process  gave 
a  solution  containing  9 — 10  grms.  per  litre,  whereas 
the  former  yielded  up  to  15  grms.  per  litre.  The 
makers  of  the  electrical  apparatus  stated  that 
the  electrical  process  was  as  cheap  as  the  bleach- 
ing powder  method.  The  speaker,  however,  had 
not  been  able  to  confirm  this  and  the  results  of 


trials  had  shown  that  the  electrolvtic  method  was 
slightly  dearer.  However  it  had  the  advantage 
of  cleanliness,  and  in  the  matter  of  the  strength 
of  the  resulting  fibre  there  was  very  little  to 
choose  between  the  methods. 

In  connection   with  dyeing  the   chief  difficulty 
had     arisen    owing    to    the    shortage    of    colours. 
However     since    1916     British    firms    had    made 
wonderful  progress   and    were  now  in   a  position 
to  supply   most  of  the  present  needs.    Two  local 
firms  had  put  down  extensive  plant  for  the  pro- 
duction  of  oxidation  Aniline  Black,  a  dye  which 
possessed  exceptional  qualities  as  regards  fastness 
to   light   and   beauty  of   shade.    It  was  formerly 
produced  on  cotton  hosiery  very  cheaply  by  the 
Germans,  and  was  known  as  "  Hermsdorf  "  Black. 
Dr.   E.   P.   Hedley   mentioned  that   in  America 
all  the  cotton  was  bleached  electrically.     He  attri- 
buted   the  failure   of  the  process   in   England   to 
the  freight  charges  on  the  salt,  the  cost  of  which 
was   15s.  per  ton  in  Cheshire  and  27s.  per  ton  in 
Northern     Scotland    and   the   South   of   England. 
As  a  source  of  power  in  some  districts  coal  was 
as  economical  as  water  in  England,  owing  to  our 
coal    deposits.     Bleaching   powder   was   objection- 
able   in    use    owing     to     its    bad    effect    on   the 
machinery  and  the   workpeople.     Further  it   was 
not  readily  soluble  and  was  drawn   away  on  the 
fibre.     There  were  three  possible  ways  of  obtain- 
ing   bleaching     solutions  :     (a)     from    bleaching 
powder;  (b)  by  passing  chlorine  into  sodium  car- 
bonate  solution;    (c)   by   the   electrolysis   of    salt 
solution.     The  first  method,  besides  the  disadvan- 
tages  above    referred   to,   had   this   disadvantage 
that    if  sulphuric    acid  was  used   as  the  souring 
agent  calcium  sulphate  was  precipitated  on  the  fibre 
and   owing   to   the   formation    of   an   oxycellulose 
there  was  a  weakening  of  the  fibre.     This   draw- 
back  could   be     overcome    by    employing  hydro- 
chloric acid,  which  would  form  calcium  chloride 
and  this  could  be  subsequently  removed  by  wash- 
ing.      In  the   electrical    method    the     compound 
formed  was  the  sodium  salt  of  hypochiorous  acid, 
and   even   if  sulphuric    acid  were    employed   the 
formation   of   sodium   sulphate    was   not  harmful 
and  did  not  bring  about  the  "tendering"  of  the 
fibre.       Also    the    ash    in   the   case   of   materials 
bleached  with  bleaching  powder  was  considerably 
higher   than   that   obtained   when   sodium    hypo- 
chlorite  was   employed— 1-2— 1-5%    in    the  former 
case   and   0'03— 0'08%    in    the   latter.       As   liquid 
chlorine  was  now   readily  obtainable  the  process 
of   making   hypochiorous    acid   by   the    action   of 
chlorine  on  sodium  carbonate  might  be  seriously 
considered  bv  bleachers,  and  the  reaction  might 
be   carried  on    bv  passing   the    chlorine   beneath 
a  bell-shaped  cover  immersed  in  the  solution  and 
provided  with  a  stirrer.    A  suitable  plant  designed 
by  the  speaker  was  working  efficiently. 

Mr.  J.  H.  Duxford  mentioned  in  connection  with 
the  scarcity  of  sulphuric  acid,  that  at  present  the 
Government  were  releasing  sulphuric  acid  for  the 
purpose  of  making  soluble  phosphates. 

Mr.  J.  M.  Wilkie  asked  if  there  was  any  marked 
effect  in  the  products  from  the  different  methods 
of  bleaching  attributable  to  the  small  differences 
in  the  ash  content. 

Mr.  Pentecost  replied  that  in  many  cases  a 
high  percentage  of  ash  was  a  decided  advantage 
from  the  seller's  point  of  view  and  that  it  was 
only  in  the  case  of  cotton  cellulose  which  was 
to  be  used  in  the  manufacture  of  explosives  that 
a  low  ash  content  was  essential.  The  bleaching 
powder  process  was  now  firmly  established,  and 
so  far  the  results  of  the  electrolytic  method  had 
not  been  exceptionally  good.  The  electrolysis  of 
the  salt  solution  was  carried  out  in  slate  vats 
and  the  cheapest  source  of  power  locally  was  a 
gas  engine  coupled  to  a  generator. 
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ITII.1SATION  OF  WASTE  NKSSI.F.U 
SOLUTION. 

by    wiii.iam   auTFOBD,   Assoc. M.iNsr.   O.e. 

in  view  of  the  scarcity  of  Iodides,  it  is  Impor- 
tant to  recover  and  utilise  tbe  mercuric  Iodide 
from  the  solutions  remaining  after  determination 
Hi'  ammonia  bj  means  of  Neesler's  solution, 
i: 'i.iiiy  these  liquids  are  thrown  away. 

\  simple  method  fur  treating  those  residues 
is  to  pour  them  Into  a  "Winchester"  quart 
bottle  and  add  a  few  e.c.  of  sulphuric  ncid; 
mercuric  Iodide  is  precipitated,  and  the  super- 
natant liquid  is  thrown  away,  when  sufficient 
Iodide  has  accumulated  It  is  dried  and  kept  for 
use. 

After  various  attempts  to  decompose  the 
mercuric  iodide,  with  a  view  to  Obtaining  sodium 
Iodide,   the   decomposition  was  effected  by  means 

of     iron     filings.        Metallic     mercury     and     ferrous 

Iodide  are  obtained,  and  the  latter  is  treated 
with  sodium  carbonate  or  caustic  soda,  which  pre- 
elpitatee  the  iron  and  yields  sodium  iodide.  200 
grins,  of  mercuric  iodide  is  mixed  with 
20     gnus,     of    iron    turnings   in  a    litre  llask  and 

: ■  c  of  distilled  water  added.     The  llask  is  left 

on  the  water  oven  or  water  hath.  The  reaction 
proceeds  at  once  and  Is  completed  in  about  an 
hour.  The  green  .solution  la  filtered  and  boiled  or 
allowed  to  stand  overnight  on  the  water  bath,  when 
the  colour  changes  to  a  ruby  red.  The  iron  is  then 
precipitated  with  an  alkali  carbonate  or  hydroxide. 
A  second  precipitation  is  needed  to  bring  down  the 
whole  of  the  iron.  The  filtrate  from  the  second 
precipitation  may  be  used  without  further  treat- 
ment for  oxygen  absorption  determinations.  85% 
t<i  90  of  the  mercury  is  recovered  in  the  metallic 
slate. 

It  may  not  be  generally  known  that  sodium 
iodide  and  caustic  soda  may  be  used  in  place  of 
potassium  iodide  and  caustic  potash  in  making 
op  Nosslor  solution. 

Discussion. 

The  Chairman  said  that  a  solution  of  alkali 
hydroxide  and  glucose  was  fairly  effective  in 
reducing  metallic  salts:  it  would  probably  give 
a  soluble  iodide  at  once  and  at  the  same  time 
precipitate  metallic  mercury. 

Mr.  IIk.wf.n  enquired  whether  the  final  pro 
duct  was  fairly  satisfactory,  or  whether  it  required 
treatment  to  decompose  the  iodate.  In  trying 
recently  to  recover  copper  iodide  precipitates  he 
found  that  the  residue-  required  considerable 
working  up  tx'fore  it  was  possible  to  get  a  reason 
ably    DUN     iodide. 

Mr.  Clifford,  in  reply,  said  he  had  not  tried 
L'lucosc  No  difficulty  had  been  ex|>erieneed  with 
regard  to  the  utilisation  of  the  iodide,  as  it  was 
in  a  fairly  pure  condition.  About  86%  of  the  mer- 
cury was  recovered  as  metallic  mercury  by  grind- 
ing up  the  dried  residue  in  a  mortar.  The  whole 
of  the  mercury  was  not  removed  b)  this  method, 
minute  globules  remaining  adherent  to  the  iron. 


Mrrtimj   hrlti    al    Birmingham  University  on 
Tlnir.nl ay,   April   \Sth,    1918. 


DR.     R.     8.     MORREI.I.     IN     TUB     CHAIR. 


DISCOLORATION    OF   WHITE   TAINT. 

BY    D.    F.    TWIS8,    D.8C,    F.I.C. 

In  the  use  of  a  white  "  enamel  "  of  good  quality 
trouble  was  experienced    in  the  tendency   oi  the 

dried  films  to  undergo  discoloration,  especially 
when  articles  painted  with  it.  were  stored  in  a 
fairly  warm  situation;  under  these  conditions  the 
whiteness  was  soon  replaced  by  a  yellow  or 
yellowish  brown  colour,  the  result  being  much 
the  same  whether  the  painted  surface  was  exposed 
to  the  light  of  an  ordinary  room  or  was  kept  in 
the  dark.  The  enamel  or  paint  normally  con- 
sisted of  an  oil  varnish  mixed  with  zinc  oxide  as 
pigment,  and  at  first  the  almost  natural  tendency 
was  to  attribute  the  discoloration  to  the  presence 
of  some  impurity  in  the  pigment;  as  zinc  oxide 
pigment  at  the  present  lime  is  also  often  adul- 
terated with  lithopone,  consisting  mainly  of  zinc 
sulphide  and  barium  sulphate,  the  zinc  sulphide 
in  this,  by  slowly  reacting  with  lead  compounds 
simultaneously  present  in  the  pigment  or  in  the 
oil,  might  give  rise  to  a  gradual  discoloration. 
Although  these  impurities  were  found  in  some 
samples  of  the  paint,  not  only  did  exposure  of 
dried  films  in  an  atmosphere  of  hydrogen  sulphide 
fail  to  induce  a  greatly  accelerated  colour  change, 
but  samples  of  similar  paint  were  discovered  to 
be  free  from  lithopone  and  lead  and  yet  to  undergo 
discoloration  in  a  similar  manner.  A  pecu- 
liarity of  the  discoloration  was  that  it  appeared 
to  be  confined  mainly  to  the  outer  surface  of 
the  films,  the  under  side  against  the  painted 
article  being  affected  to  a  relatively  slight  extent. 

It  is  an  interesting  fact  that  some  zinc  pig- 
ments are  not  above  suspicion  as  to  their  fast- 
ness; lithopone  on  exposure  to  light  undergoes 
a  reversible  colour  change,  which,  however,  is 
hindered  by  admixture  with  linseed  oil,  an 
extreme  and  probably  exaggerated  statement  of 
such  behaviour  having  been  made  many  years 
ago  in  a  description  of  the  behaviour  of  a  litho- 
pone paint  on  certain  gate  posts,  which  were 
"black  all  day  and  white  all  night"  (Chemical 
News,  1881,  43,  283).  Zinc  oxide,  however,  is 
relatively  insensitive  to  light,  and  the  fact  that 
light  was  not  essential  to  the  discoloration  now 
in  question  disposed  of  the  possibility  that  the 
trouble  was  due  to  the  effect  of  light  either  on 
zinc  oxide  or  on  any  accompanying  lithopone. 

Another  common  cause  of  the  discoloration  of 
white  paints,  which  is  often  not  fully  realised,  is 
the  ease  with  which  the  surface  becomes  stained 
with  dirt  from  the  external  atmosphere,  and, 
amongst  others.  H.  E.  Armstrong  and  C.  A.  Klein 
(this  J.,  1913,  329)  have  drawn  attention  to 
the  fact  that  the  blackening  of  white  lead  paints 
is  frequently  due  to  this  cause  rather  than  to 
the  action  of  atmospheric  hydrogen  sulphide. 
In  any  case  the  conditions  under  which  the  pre- 
sent discoloration  occurred  rendered  this  explana- 
tion inapplicable. 

As  the  evidence  indicated  that  the  source  of  the 
discoloration  was  not  in  the  pigment,  attention 
was  turned  to  the  medium,  and  the  seat  of  the 
trouble  was  then  located.  When  a  little  of  the 
medium  was  separated  from  the  mixture  and 
was  absorbed  into  paper  free  from  mineral 
impurities,  the  dried  film,  on  being  kept  in  a 
warm   place,   was  found   to   develop   gradually    a 
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marked  yellowish  brown  colour,  a  very  marked 
change  occurring  in  a  few  hours  at  60°  C.  Lin- 
seed oil  free  from  "  gum,"  either  alone  or  mixed 
with  pigments,  was  found  to  suffer  a  similar 
alteration  to  the  oil  varnish,  but  in  a  still  more 
marked  degree. 

In  order  to  investigate  the  change  further, 
strips  of  paper  coated  with  the  white  paint,  and 
also  with  linseed  oil  only,  were  hermetically 
enclosed  in  glass  tubes  from  which  the  air  had 
been  expelled  by  a  current  of  carbon  dioxide; 
this  gas  was  generated  from  marble  and  recently 
boiled  dilute  hydrochloric  acid,  and  was  then 
washed  with  water  and  dried  with  sulphuric  acid 
before  use.  It  was  expected  that  under  these 
conditions  the  discoloration  would  be  prevented, 
but  the  unforeseen  result  was  that  the  develop- 
ment of  the  yellow  or  brown  colour  occurred  even 
more  readily.  As  this  colour  change  was  effected 
in  the  dried  paint  film  in  a  few  hours  at  60°  C, 
in  an  atmosphere  of  carbon  dioxide,  the  alteration 
in  the  oil  would  appear  to  be  independent,  not 
only  of  the  oxidation  to  linoxyn,  but  also  of  the 
polymerisation  process  for  which  a  temperature  in 
the  neighbourhood  of  260°— 280°  C.  is  necessary 
(e.c.  see  Morrell,  this  J.,  1915,  105V 

Tests  were  made  as  to  the  conditions  under 
which  the  yellow  or  brown  discoloration  could  be 
removed  and  the  original  whiteness  restored.  It 
is  a  matter  of  common  knowledge  that  such 
bleaching  may  generally  be  effected  by  exposure 
to  sunlight,  but  for  convenience  a  Cooper-Hewitt 
mercury  vapour  lamp  was  used  as  a  more  readily 
available  source  of  chemically  active  radiation.  In 
accordance  with  the  natural  expectation,  it  was 
found  that,  unlike  the  discoloration  process,  the 
bleaching  process  required  the  presence  of  air  or 
oxygen.  When  the  discoloured  film,  sealed  in  a 
glass  tube  containing  carbon  dioxide,  was  exposed 
to  the  actinic  rays  of  the  mercury  lamp  the  dis- 
coloration persisted,  although  it  changed  some- 
what in  tint,  becoming  a  shade  browner. 
Bleached  films  could  again  be  discoloured  by  keep- 
ing in  a  warm  place,  and  the  discoloration  and 
bleaching  processes  could  be  repeated  many  times 
in  succession,  the  tendency  to  discoloration  then 
appearing  to  undergo  gradual  but  only  slight 
diminution.  It  was  not  possible  to  prevent  the 
subsequent  occurrence  of  discoloration  in  a  dried 
white  film  by  a  preliminary  prolonged  exposure 
to  ultra-violet  light  with  access  of  air. 

During  the  course  of  this  work  the  following 
brief  reference  to  white  paints  was  noted  in 
Lewkowitseh's  treatise  on  "  Oils,  Fats,  and 
Waxes"  (Vol.  3,  p.  61):— "The  paint  oil  par 
e:rrrUcnr.e.  is  linseed  oil.  In  the  manufacture  of 
high-class  white  paints  for  the  use  of  artists  cold 
pressed  walnut  oil  and  poppy  seed  oil  are 
employed  in  considerable  quantities "  (see  also 
ibid.,  Vol.  2,  pp.  100  and  125).  Although  this  state- 
ment is  not  definite  with  respect  to  any  dis- 
coloration, it  is  suggestive  of  the  possibility  that 
white  paints  made  with  linseed  oil  have  a  less 
permanent  colour  than  similar  paints  made  with 
the  other  oils  named.  Tests  showed  that  poppy 
seed  oil,  apart  from  being  paler  in  colour  when 
fresh,  certainly  has  less  tendency  than  linseed  oil 
to  discolour  in  this  way,  but  a  distinct,  although 
slower,  discoloration  was  perceptible  under  com- 
parable conditions,  the  change  in  colour  being 
still  less  obvious,  although  yet  distinct,  in  the 
presence  of  a  pigment.  The  especial  tendency  of 
linseed  oil  to  discoloration  is  masked  more  effec- 
tively by  white  lead  than  by  zinc  oxide,  doubt- 
less because  of  the  greater  covering  power  of  the 
former  pigment,  but  even  with  a  mixture  of  white 
lead  and  linseed  oil  the  gradual  development  of 
the  yellow  coloration  is  observable,  the  possi- 
bility of  the  colour  change  being  due  to  external 


causes  being  again  excluded  by  the  occurrence  of 
the  change  in  an  atmosphere  of  carbon  dioxide 
in  a  sealed  glass  tube.  The  more  feeble  covering 
power  of  zinc  oxide  naturally  causes  the  altera- 
tion of  the  colour  of  the  medium  to  be  more 
perceptible. 

As  to  the  nature  of  the  chemical  change  under- 
lying the  alteration  in  colour,  the  experiments 
now  described  give  no  explanation  other  than 
that  it  is  apparently  independent  of  the  well- 
known  phenomena  of  oxidation  and  polymerisa- 
tion of  the  oil.  Probably  some  minor  ingredient 
of  the  oil  other  than  the  glyceride  mixture  which 
forms  the  main  constituent  is  to  be  regarded  as 
the  cause  of  the  trouble,  but  further  investiga- 
tion is  necessary  before  any  definite  conclusion 
can  be  drawn  in  this  direction. 

Discussion. 

The  Chairman  agreed  with  Dr.  Twiss  that  the 
cause  of  discoloration  lay  in  the  oil  and  not  in 
the  pigment.  Some  time  ago  he  had  occasion  to 
remove  black  paper  coverings  from  varnished 
white  enamels.  One  of  the  varnished  coatings 
contained  a  high  percentage  of  oil,  while  the 
other  contained  a  large  proportion  of  gum.  The 
former  showed  marked  discoloration.  He  inquired 
whether  in  Dr.  Twiss'  investigation  traces  of  man- 
ganese had  been  present,  because  he  was  inclined 
to  think  that  the  colour  changes  might  be  due 
to  the  presence  of  manganese  salts  in  the  oil. 

Mr.  F.  H.  Alcock  suggested  that  the  discolora- 
tion might  possibly  be  due  to  the  presence  of 
alkali.  His  view  was  that  the  yellowness  of  good 
quality  putty  was  due  to  the  causticity  of  the 
chalk.  To  neutralise  the  yellowness  painters  used 
a  little  blue. 

Mr.  L.  P.  Wilson  enquired  whether  the  experi- 
ments were  made  with  a  pure  raw  linseed  oil  ot 
whether  a  boiled  oil  had  been  used.  If  this  were 
so,  it  might  supply  the  answer  to  Dr.  Morreli's 
question.  Manganese  in  minute  quantities  had  a 
great  colouring  effect,  and  it  was  most  evident, 
of  course,  when  the  manganese  salts  were  dis- 
solved in  turpentine. 

Mr.  G.  S.  Heaven  stated  that  in  the  factory  with 
which  he  was  concerned  the  white  paint  showed, 
on  the  whole,  little  discoloration;  but  when  used 
to  paint  an  imitation  uralite  it  did  not  dry 
readily,  and  it  showed  a  marked  yellow  colora- 
tion. The  effect  was,  however,  different  on  the 
various  panels,  but  he  noticed  that  a  slight  yellow- 
ing disappeared  on  exposure  to  light.  He 
regarded  the  preliminary  darkening,  which  dis- 
appeared on  exposure  to  light,  as  being  due  to 
the  linseed  oil.  He  believed  other  colour 
evidences  were  due  to  free  lime  in  the  cement 
of  the  uralite.  Mineral  oil,  in  place  of  linseed 
oil  or  admixed  with  linseed  oil,  had  also  caused 
yellowing,  but  it  was  not  well  marked,  and  did 
not  disappear  on  exposure  to  light. 

Mr.  G.  H.  Howse  said  that  in  investigations 
upon  the  discoloration  of  white  paint  which  he 
had  been  carrying  out  for  some  years  it  had 
been  found  that  no  pigment  or  medium  gave 
similar  results  in  various  parts  of  the  country. 
Varying  degrees  of  blackening  and  discoloration 
were  observed  with  the  same  paints,  including 
mixtures  made  with  long  oil,  short  oil,  all-gum, 
spirit,  gelatin,  and  water-glass  media. 

The  action  of  radium  and  radioactive  bodies  as 
displayed  in  the  spintharoscope,  in  which  zinc 
sulphide  was  the  substance  acted  upon,  suggested 
that  radioactivity  had  a  good  deal  to  do  with 
the  discoloration  of  white  pigments,  or,  rather, 
upset  the  balance  of  colours  which  produce  a 
white  effect.  He  had  therefore  carried  out  an 
extended  research  with  an  ultra-violet  lamp,  and 
the    results    of    these     experiments    led     him    to 
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assume  thnt  radioactivity  was  a  factor  to  be  con- 
sidered,  although  be  had  not  arrived  at  any 
definite  conclusion  in  the  matter. 

Dr  Twiss,  In  reply,  stated  that  as  not  only 
the  "boiled  oils"  but  also  the  raw  oils  showed 
discoloration  of  the  type  described  the  discolora- 
tion in  Question  was  not  due  to  the  presence  oi 
lead,  and  also  that  as  the  darkening  was  rather 
more  rapid  in  an  atmosphere  of  carbon  dioxide 
than  in  the  air  it  was  exceedingly  unlikely  that 
the  change  in  colour  could  with  any  degree  of 
probability  be  attributed  to  the  presence  of 
alkali.  In  the  case  of  the  behaviour  of  a  white 
paint  referred  to  by  one  speaker,  which  contained 
a  sine  oxide  pigment  and  a  cobalt  drier  and 
showed  an  especial  tendency  to  darken  In  cer- 
tain parts  which  were  Liable  to  be  subject  to  the 
action  of  lime,  it  appeared  quite  possible  that  the 
discoloration  might  have  been  due  to  the  forma- 
tion of  cobalt  sulphide  by  the  action  of  zinc  sul- 
phide present  as  impurity  in  the  zinc  oxide  on 
the  cobalt  compound  under  the  influence  of  the 
lime.  With  reference  to  the  suggestion  of  the 
possibility  that  the  discoloration  could  be  attri- 
buted in  some  way  to  a  radioactive  effect  rather 
than  to  a  chemical  change.  Dr.  Twias  was  of  the 
opinion  that,  whether  induced  by  mere  gentle 
heating  or  by  the  inlluence  of  radioactive  sub- 
stances, the  alteration  in  colour  was  the  outward 
manifestation  of  a  Chemical  Change  in  the  medium 
of  the  paint. 


Till:  TRANSFORMATION    ol'   METHYL 

o-i:i..i:ostrai:ate  into  methyl 
/3-ei..t:osti:ai;ate. 

BT    B.    S.    MOKKIM.,    M.A.,    PH.D.,    r.i.i  . 

In    continuation    of    the    Investigation  of     the 

properties  of  thickened  drying  oils  Chinese  wood 
oil  (tung  oih  was  examined,  following  the  methods 
described  in  a  former  paper  (MorreJl,  this  .i.. 
1915,   106).    The   problem  is  simpler   than    in  the 

case  of  linseed  oil  owing  to  the  fact  that  tung 
oil  contains  a  smaller  number  of  component  un- 
saturated glycerldes. 

The  mode  of  investigation  was  to  thicken  the 
oil  at  2K)U  c.  for  20  minutes  until  it.  commenced 
to  set,  and  after  rapid  cooling  to  remove  the 
polymerised  part  by  treat  meiil  with  acetone.  The 
thickened  oil  had  a  specific  gravity  0!»038  (15° C.) 
and  a  molecular  weight  (in  benzol)  of  1431 : 
[GK.J.GIX.  requires  1317.  The  original  oil  had 
8p.  gr.  0-1)14  and  »D  =  1-5171  (12-5° C).  The  value 
obtained  for  the  molecular  weight  would  confirm 
the  view  that  half  the  oil  consists  of  polymerised 
molecules.  After  extraction  with  acetone  the 
soluble  portion  i  11  ."■  ,  )  was  found  to  have  the 
following  constants  :-  Iodine  value  10IV3  (1J  hrs.)  : 
sp.  gr.  0054  fll-5°C.),  mol.  wt.  S7ii._«n  =  1-5144 
'  it -V  c.).  The  insoluble  portion  (47'5%)  was  a 
very  viscid  substance,  therefore  the  iodine  value 
alone  was  determined;  this  was  found  to  he  1111-.". 
ill  hrs.).  Treatment  of  the  acetone-soluble  part 
with  sodium  metho.xide  (Bull's  method)  gave  a 
methyl  ester,  sp.  gr.  0-9159  ilO°C),  «»  =  1-4958 
(10°  C),  mol.  wt.  i  in  benzol)  .-,00  :  iodine  value  15V8 
ilj  hrs. i.  17s  (fl  days).  <\.H,,<>rn,  requires 
mol.  wt.  294;  iodine  value  17.':.  The  portion 
insoluble  in  acetone  was  likewise  transformed 
Into  a  methyl  ester,  sp.  gr.  0-936  (1VPC):  ».. 
1-49850  H2°C);  iodine  value  138  di  hrs.),  108 
(6  days):  mol.  wt.  (benzol)  393. 

Mention  must  be  made  of  the  iodine  values 
obtained:  in  the  case  of  the  soluble  and  insoluble 
glycerldes  the  values  are  too  low  and  too  high 
respectively  and  the  methyl  esters  give  normal 
values  only  after  long  contact  with  Wijs'  solution. 

The   action   of   the    sodium   methoxide   destroys 


polymerisation  almost  entirely,  a  fact  noticed  in 
a  previous  caper  (loo.  rit.).    The  methyl   esters 

from  I  he  portions  soluble  anil  insoluble  In  acetone 
respectively      were      fractionated      under     reduced 

pressure  (10  mm.).  The  flrsi  methyl  ester  gave  a 
Hon  volatile  residue  I.':::-,,)  wiih  mol.  wt.  (benzol) 
481,  and  the  distillate  i.V.i  7",,)  came  over  between 
200°  and  210°  O.  (iodine  value  143—160,  uiol.  wt. 
(benzol)  284-71).  on  redistillation  92%  passed  over 
between  209°  and  224°  O,  corresponding  to  55'8% 
of  the  original  ester.  The  distillate  had  sp.  gr. 
0  900  (12°  O.)  and  h„  =  1-4842  (12°  0.). 

The  purified  ester  on  saponification  In  the  cold 
gave  a  good  yield  of  an  acid,  in.  pi.  66°— 69°C, 
which  on  thrice  rcerystalli.sin^  from  60%  alcohol 
gave  /3-eheostearic  acid,    m.   pi.    71°— 72°C.,  Iodine 

value  172.    On  ultimate  analysis  onoo  gnu.  gave 

(i-3398  grm.  GOi  and  0-1204  grin.  II  ():  C  =  77 49, 
11  =  112%;  CnH»Oi  requires  O  =  7714,  H  =  1112. 
The  methyl  ester  from  the  portion  insoluble  in 
acetone  was  treated  in  the  same  way  with  the 
same  results  In  almost,  every  detail,  except  lhal 
the  molecular  weight  of  the  non-volatile  residue 
after  the  first  distillation  was  710.  The  acid 
obtained  after  saponification  of  the  redistilled 
methyl  ester  at  the  ordinary  temperature  was 
^-ela?ostearie  acid,  m.  pt.  71°— 72° O.  (0130  grm. 
save  03705  grm.  CO.  and  0-130  grm.  1LO; 
c  =  77-4.:.  n  =  110% :  OiiHmOi  requires  0  =  7714. 
H  =  H'42%).  The  iodine  value  of  the  acid  was 
172*8'.  The  properties  of  the  fractionated  methyl 
esters  from  the  soluble  and  insoluble  forms  are 
practically  identical.  There  are  none  of  the  com- 
plications occurring  in  olive,  poppyseed,  and  lin- 
seed oils  with  their  mixed  and  variable  gjyceride 
molecules.  It  is  a  straightforward  case  of  poly- 
merisation in  which  the  complexes  are  broken  up 
by  removal  of  the  glyceryl  radicle.  At  what 
stage  the  stereo-isomerie  change  occurred  had  to 
be  decided  :  it  might  have  occurred  during  the 
thickening  of  the  oil  or  during  the  distillation  of 
the  methyl  ester.  .Sodium  methoxide  might  be  a 
factor,  but  this  was  very  unlikely.  In  the  saponi- 
fication of  the  non-distilled  methyl  ester  there  was 
always  a  large  amount  of  oily  acid  as  Impurity 
so  that  it  was  not  possible  to  obtain  a  sufficient 
yield  of  a  crystalline  acid,  a  or  /?,  to  decide  which 
was  present  in  predominant  quantity.  Examina- 
tion of  the  cerium  salt  from  the  undistilled  methyl 
ester  obtained  from  the  acetone-soluble  part  of 
the  oil  showed  that  o-acid  was  present  almost 
entirely  and  no  /3-acid.  Cerium  a-ekeostearate  is 
completely  soluble  In  ether  but  cerium  /2-elseostear- 
ate  is  insoluble  (Morrell.  Chem.  Soc.  Trans.,  1918, 
113,  1U;  see  this  J.,  1918,  130  a). 

It  was  found  that  Chinese  wood  oil  yielding 
the  a-aeid  in  good  quantity  was  transformed  into 
the  methyl  ester  in  the  manner  previously 
described.  The  methyl  ester  was  fractionated 
under  identical  conditions  and  gave  a  slightly 
smaller  non-volatile  residue  (15%).  The  methyl 
ester  was  not  Identical  with  those  described  pre- 
viously and  indicated  a  slightly  simpler  molecule, 
but  the  acid  obtained  was  /J-elaostearic  acid, 
m.  pt.  71°— 72°  C,  C  =  777,  H  =  11-1%. 

The  conclusion  drawn  is  that  stereo-isomerie 
Change  has  occurred  during  the  distillation  of  the 
ester.  Comparison  of  the  physical  properties  of 
the  crude  and  redistilled  methyl  ester  showed  the 
former  to  possess  a  slightly  higher  sp.  gr.  (09022 
against  0-800  at  16° C.)  and  »„  (1-510  against  1-490), 
but  the  iodine  value  shows  no  marked  difference. 
It  is  evident  that  during  the  rapid  thickening 
of  the  wood  oil  (20  minutes  at  240°  C.)  no  isomerism 
has  occurred,  but  stereo-isomerie  change  ensues 
on  distillation  of  the  methyl  ester. 

This  conclusion  does  not  Invalidate  the  sugges- 
tions made  as  to  isomeric  changes  occurring  dur- 
ing the  polymerisation  of  linseed  oil.  because  the 

C  2 


182! 


MANSBRIDGE.— NOTES  ON  OIL  PITCH. 


[June  29. 1918. 


evidence  brought  forward  was  very  decided; 
moreover  the  length  of  time  necessary  to  produce 
thickening  in  the  two  cases  is  vastly  different 
(20  minutes  against  28—60  hours).  The  fractiona- 
tion of  the  methyl  esters  takes  considerable  time, 
during  which  the  esters  are  maintained  at  a  high 
temperature.  The  fact  of  the  formation  of  the 
/J-ester  confirms  the  view  that  molecular  re- 
arrangements are  most  probable  when  drying  oils 
are  heated,  moreover  the  quantities  of  the  non- 
volatile residues  in  the  distillation  of  the  methyl 
esters  obtained  from  thickened  and  non-thickened 
wood  oil  are  different,  which  is  a  fact  worthy  of 
remark. 

Discussion. 

Dr.  D.  F.  Twiss  asked  regarding  the  polymerisa- 
tion of  Chinese  wood  oil  what,  proportion  of  the  oil 
which  had  been  heated  just  short,  of  "setting" 
remained  soluble  in  acetone,  because  he  was  of  the 
opinion  that  even  in  the  firm  gelatinised  oil  a 
considerable  percentage  still  could  be  removed  by 
extraction  with  this  solvent.  He  also  asked 
whether  the  structural  change  from  the  a  to  the 
ft  acid  was  in  the  same  direction  as  that  induced 
in  oleic  acid  by  nitrous  acid. 

Dr.  E.  B.  Maxted  stated  that  with  regard  to  the 
melting  point  the  result  varied,  apparently  depend- 
ing on  temperature  when  hydrogenated.  He 
wondered  whether  any  change  could  have  taken 
place  in  the  acid. 

Mr.  G.  H.  Howse  inquired  if  Dr.  Morrell  had 
taken  any  records  as  to  the  polarity  or  refractive 
index  of  the  acids  before  and  after  polymerisa- 
tion. Would  any  such  records  help  to  determine 
the  direction  in  which  the  changes  mentioned 
occurred'.' 

Mr.  H.  G.  Evans  pointed  out  that  in  the  treat- 
ment of  the  oils  there  were  three  processes — 
(1)  polymerisation,  (2)  formation  of  esters  by 
sodium  methoxide,  (3)  distillation.  Dr.  Morrell 
mentioned  only  the  first  and  last  as  likely  to 
cause  changes  in  the  position  of  double  bonds. 
W.is  it  possible  that  the  sodium  methoxide  used 
in  the  formation  of  the  esters  could  have  any 
effect  on  the  double  linkages? 

Dr.  Morrell  in  reply  stated  thai  the  percentage 
of  oil  insoluble  in  acetone  in  the  case  of  thickened 
linseed  oil  was  50%  and  likewise  the  percentage 
of  acetone-insoluble  oil  from  thickened  Chinese 
wood  oil  was  50%.  Nitrous  acid  did  not  change 
a-elseostearic  acid  into  the  fi  modification,  but,  the 
transformation  readily  occurred  in  sunlight.  It  was 
quite  possible  that  sodium  methoxide  might  lie  a 
factor  in  causing  stereo-isomeric  change.  The  ques- 
tion of  ring-formation  on  heating  was  difficult  to 
answer.  From  the  work  done  on  thickened  lin- 
seed oil  the  evidence  was  inconclusive  bui  was 
generally  contrary  to  ring-formation. 
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NOTES    ON  OIL  PITCH. 
BY    W.     MANSBRIDGE. 

Pitch,  as  met  with  in  commerce,  is  as  various 
in  its  properties  as  the  raw  materials  from  which 
it  is  produced,  and  with  each  variety,  especially 
mineral  oil  pitches,  there  are  a  number  of  dis- 
tinct grades  each  intended  to  meet  some  particular 
requirement.  As  an  instance,  one  refinery  lists  no 
less   flian  fourteen  grades,   all  produced  from  the 


same  crude  oil  and  only  differing  materially  in 
melting  point  and  hardness. 

Blast  furnace  and  coke  oven  pitches  are  not  so 
well  known  as  that  produced  from  coal  tar,  but 
they  have  similar  properties  and  uses,  as  one 
would  expect  seeing  that  they  are  derived  from 
the  same  material — coal — in  each  ease;  they  are, 
however,  harder,  more  brilliant,  and  freer'  from 
smell  and  can  be  employed  where  coal  tar  pitch 
would  be  objectionable. 

Next  in  order  of  magnitude  of  production  is  the 
pitch  made  from  mineral  oil.  Its  importance  dates 
from  the  discovery  of  the  Texas  oil  fields,  for 
although  oil  pitch,  as  it  is  now  often  called,  was 
made  from  certain  crude  petroleums,  the  quantity 
was  nut  large  and  its  consistence  hardly  entitled  it 
to  be  called  pitch. 

Later  the  Galician  and  Rumanian  oil  fields  were 
developed  and  as  the  oils  from  both  these  fields 
have  an  asphaltum  base  they  give  a  good  yield 
of  pitch  to  the  refiner.  Large  quantities  also  conic 
from  Mexico  and  California,  the  toughness  of  the 
former  variety  at  low  temperatures  making  it 
exceptionally  suitable  for  road  construction  and 
similar  work. 

It  was  at  first  ditoeult  to  find  a  market  for  the 
very  large  quantities  of  pitch  made  from  the  Texas 
oil  and  probably  many  thousands  of  tons  were 
burned  under  the  stills.  In  time,  however,  its 
valuable  properties  were  recognised  and  an  exten- 
sive field  was  opened  up  for  its  use.  The  yield 
varies  according  to  the  melting  point  desired  and 
the  quality  of  the  crude  oil.  In  a  general  way 
commercial  grades  may  be  said  to  follow  the 
melting  point,  and  as  this  characteristic  rises  so 
also  the  other  physical  tests  are  modified:  the 
flash  point  is  raised,  the  penetration  number  is 
lowered,  and  naphtha-soluble  bitumens  diminished 
in  amount.  The  table  on  p.  183 t,  which  relates  to 
the  products  of  a  single  refinery,  shows  this  very 
well  and  may  be  ta,ken  as  a  type  of  what  is  obtained 
from  a  crude  oil  with  bituminous  base. 

Oil  pitches  are  now  used  to  a  very  large  extent, 
especially  in  America,  for  architectural,  road- 
making,  insulating,  and  general  waterproofing 
purposes,  and  as  anti-corrosive  paints  or  coatings 
for  steel  work.  In  England  they  have  to  com- 
pete with  cheap  coal  tar  pitch  which  fulfils  many 
of  the  conditions  required  and  at  about  one  quarter 
the  price  in  normal  times.  Notwithstanding  this, 
oil  pitches  bave  found  ever-increasing  favour  for 
the  better  classes  of  work.  The  properties  of 
toughness  and  flexibility  at  low  temperatures. 
resistance  to  acids  and  alkalis,  the  tenacity  with 
which  they  adhere  to  metallic  surfaces,  their  high 
insulation  resistance,  and  in  some  cases  brilliancy 
of  fracture,  make  them  specially  useful  in  certain 
industries.  Some  crude  oils  yield  a  hard,  brittle 
pitch  almost  entirely  soluble  in  turpentine  and 
substitutes,  which  by  judicious  blending,  can  be 
used  in  high  class  black  Japans  such  as  bicycle 
enamel. 

Closely  allied  are  the  mineral  bitumens  or 
asphaltum,  properly  so  called,  gilsonite.  manjak, 
Syrian,  Cuban,  and  Colombian.  Hard,  glossy,  very 
biack,  soluble  in  all  the  spirits  and  oils  used  for 
the  purpose,  these  are  pre-eminently  materials  for 
i lie  varnish  maker,  and  enter  into  the  composi- 
tion of  the  highest  grade  of  Japan  and  black 
enamel  wheuever  a  beautiful  finish  is  desired. 
Asphaltum  is  hand-picked  and  often  sold  with  a 
guarantee   as  to  its  percentage  of  ash. 

Stearine  pitch.  This  term  was  formerly  re- 
stricted to  the  residue  obtained  in  the  distillation 
of  tallow  and  palm  oil  but  it  has  since  been 
extended  to  include  any  pitch  made  from  fatty 
acids,  except  in  cases  where  a  modification  of 
the  name  designated  some  advantage.  Stearine 
pilch  is  now  principally  used,  the  hardest  varieties 
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pure,  the  softer  sorts  utter  blending  with  an 
nsphaltum,  such  as  gilsonlte,  In  Bome  form  of 
varnish  making,  as  it  is  entirely  soluble  In 
turpentine,  petroleum  spirit,  etc,  Sum.-  varieties, 
such  as  the  harder  kinds  yielded  by  drying  and 
semi-drying  "Ms.  require  Bpeclal  treatment  to 
obtain  complete  solution. 
Cottonseed  pitch  although  often  s"M  as  Bteaiine 

pitch    stands    in    a    .-lass    by    Itself.     This   material 

is  made  by  distilling  the  cottons I  black  grease 

prepared  from  the  "mucilage"  obtained  In  refin- 
ing crude  cottonseed  oil.  The  mucilage,  which  is 
a  iiiiximv  of  saponified  fat,  colouring  matter,  and 
neutral  oil,  is  treated  with  cheap  mineral  acid  io 
decompose  the  soap,  and  the  resulting  black  grease 
is  washed  and  distilled.  The  quality  of  the  pitch 
depends  upon  the  kind  of  crude  oil,  the  skill  of 
the  refiner,  and  the  particular  methods  of  dis- 
tillation. 1 1'  the  crude  cottonseed  oil  lias  been 
crushed  from  American  decorticated  seed  the  black 
■  is  verj  free  from  colouring  matter,  high 
in  neutral  oil,  and  gives  on  distillation  an  elastic 
rubber-like   pitch    which   can   be   vulcanised.    On 

n ther  hand  the  pitch  from  Egyptian  undecortl- 

euted  seed  is  very  bard,  brittle,  and  difficult  to 
ii*,.  without  special  treatment.  When  crude  un- 
refined cottonseed  oil  is  distilled  the  pitch  obtained 
is  elastic  in  the  highest  degree,  emerging  from 
the  si  ill  as  a  spongy  mass  very  similar  in  appear- 
ance to  the  rubber  sponges  of  commerce. 
Elastic  cottonseed  pitch  after  vulcanisation  is  ox- 

Table 


the  true  melting  point,    but  rattier  the  point  at 

Which  the  sample  under  examination  becomes  soft 
enough  t<>  How.  In  one  of  Ibese,  known  as  the 
Wendriner  method,  Itself  an  Improvement  on  the 
procedure  of  Eraemer  and  Barnov,  the  movement 
is  assisted  by  a  weight  of  mercury,    a  convenient 

and  useful  way  to  carry  out  Ibis  test,  and  one 
used    by    the    author    for    many    years    With    good 

results,  is  as  follows  : — 
A  small  piece  of  the  pitch,  weighing  about  Sgrms., 

Is    taken    from    a     clear    Interior    surface    Of    the 

sample  and  attached  to  the  bulb  of  a  thermometer, 
by  slightly  warming  the  substance  and  pressing 
it    on  the  glass  so   that    it    adheres  firmly.    Not 

more  than  one  -third  of  (lie  bulb  should  be  covered. 

if  the  pilch  has  to  i>e  made  very  hot  to  effect 
(his  it  should  be  allowed  to  become  cold  again 
before  proceeding  with  the  lost.    The  thermometer 

is  arranged  in  a  1-lneh  boiling  tube  over  an 
ordinary  argand  burner  (not  argand  Bunsen 
burner),  In  such  a  way  that,  the  tube  being  verti- 
cal, the  sample  is  in  the  centre  of  the  tube  and 
i \  in.  from  the  bottom.  The  thermometer  passes 
through  a  cork  which  closes  the  lube,  and  which 
has  a  second  hole  bored  through  It.  as  a  vent  for 
the  heated  air.  The  tube  is  held  vertically  over 
the  burner  by  means  of  a  Clamp  lixed  to  a  retorl 
stand,  a  piece  of  wire  gauze  interposed  between 
the  burner  and  the  glass  lube  serving  to  moderate 
the  heat  and  support  the  tube. 

The    operation    is    commenced    by    BO    regulating 


m  of  different  grades  of  mineral  oil  pitch  from  the  *<iwi-  refinery     inn-, 
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tensively  used  in  elect ric  cable-making.     Such  cables 

are.  however,  apt  to  "decentralise"  and  even- 
tually to  break  down.  if  laid  in  cold,  frosty 
weather  the  Insulation,  having  become  brittle, 
cracks  as  the  cable  is  unwound  from  the  drum 
and  breakdown  occurs  from  that  cause.  The 
hard'-r  kinds  of  cottonseed  pitch  are  extensively 
used  in  the  manufacture  of  waterproof  paper,  and 
are  applied  In  the  form  of  a  varnish  by  suitable 
machinery. 

Wool  pitch,  from  crude  brown  wool  fat,  fur- 
nishes an  excellent  material  for  the  lubrication 
of  the  bearings  In  hot  roiling  mills  In  steel  works. 
etc.    When  melted,  even  at  a  high  temperature,  it 

remains  viscid  anil  keeps  its  lubricating  power 
under  very  seven-  conditions  of  heal. 

Ozokeril    and    oeresin    pitch    an-   employed   as 

••  tinlshing  wax."  as  in  the  form  of  heel-ball;  suit- 
able qualities  burnish  well  and  take  a  high  polish; 
they  are  also  useful  for  many  purposes  of  the 
electric  cable  manufacturer  ami  for  core  vent  wick 

as  used  by  Iron-founders. 

Rone  pitch  comes  from  the  lar  obtained  in  bone 
black  making:  il  is  i  In  -  blackest  of  all  the  pitches 
and   is  used  by  the  varnish   maker    to  deepen  the 

colour  of  Ids  enamel. 

Commercial  testing  and  analysis  of  pitch. 
Melting  point.    Then-  are  three  methods  employed 
for  Ibis  lest,  none  of  which  can  ho  said  to  indicate 


the  burner  that  only  a  very  small  blue  flame  is 
visible,  and  as  required  the  flame  is  gradually 
raised,  until  the  pitch  fuses.  When  the  pitch 
reaches  the  bottom  of  the  tube,  either  as  a 
detached  drop,  or  as  a  viscid  thread  still  remain- 
ing attached  to  the  mass  on  the  thermometer  bulb, 
the  temperature  is  noted  and  recorded  as  the  melt- 
ing point  of  the  pitch. 

The  speed  wilh  which  the  test:  is  conducted  may 
greatly  affect  the  accuracy  of  the  result,  and 
in  order  to  ensure  uniformity  the  author  allows 
the  temperature  |o  rise  at  the  rale  of  3°  P.  per 
minute  for  pitch  melting  below  140°  P.  and  at 
5°F.  per  minute  for  samples  inciting  above  140° 
starting  from  the  temperature  of  the  room. 
Usually  the  operation  takes  about  20  minutes. 

Some  operators  use  what  is  called  the  "cube" 
method;  in  this  a  1  cm.  cube  of  the  material  is 
suspended  on  wire  in  an  air  bath,  the  temperature 
of  which  is  raised  at  Hie  rale  of  5°  P.  per  minute. 
The  bulb  of  the  thermometer  is  placed  at  the  side 
of  the  cube  and  within  one  millimetre  of,  but 
not   touching,  the  sample. 

The  "  molting  point  "  is  most  usefully  employed 
lo  discriminate  between  different  grades  of  the 
same  kind  of  pitch,  though  valuable  information 
may  sometimes  be  gained  by  the  character  of  the 
drop.  £ome  varieties  melt  more  completely  than 
others,  or  more  suddenly,  and  yield  a  detached 
drop  of  liquid  material  while  others  give  a  viscid 
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string  which  onlv  really  melts  on  touching  the  hot 
bottom  of  the  tube  iu  which  the  experiment  is 
conducted.  _  ,     •   '•  . 

Xoliibiiitil.  A  rough  test  for  solubility  can  be 
made  with  a  distillate  of  petroleum  known  as 
••  White  spirit,"  though  lighter  petroleum  spirit 
will  serve  if  used  with  caution.  About  10  c.c. 
of  the  solvent  is  added,  the  thermometer  lowered 
to  the  bottom  of  the  tube,  and  the  contents 
boiled.  When  thoroughly  mixed  or  dissolved  as  the 
case  may  be,  the  whole  is  allowed  to  settle  for 
a  few  minutes  and  the  residue  examined;  its 
quantity  and  Appearance  are  indicative  of  the  pro- 
cedure to  be  followed  in  a  complete  examination 
lor  solubility  should  such  be  required. 

The  general  practice  is  to  treat  the  sample  with 
different  solvents  in  succession,  having  in  view  the 
purpose  for  which  the  pitch  is  intended.  This  will 
determine  the  kind  of  solvent  to  be  employed  and 
in  most  cases  it  will  be  found  that  some  may  be 
«!.  Ordinarily,  petroleum  spirit  (light  motor 
spirit),  "  white  spirit  "  (sp.  gr.  07S5— 0800),  90% 
benzol,  carbon  tetrachloride,  and  carbon  bisulphide 
are  used,  and  in  special  cases  turiientine  or  lin- 
seed oil.  A  good  method  of  applying  the  solu- 
bility test  is  to  take  sufficient  of  the  sample,  as 
indicated  by  the  preliminary  rough  trial  above 
referred  to  (5  to  10  grins,  is  generally  enough),  and 
dissolve  this  in  the  solvent  by  first  melting  and 
then  boiling,  when  practicable  with  enough  of  the 
solvent  to  give  a  fairly  thin  solution;  this  is  then 
transferred  to  a  stoppered  graduated  measure  and 
made  up  to  50  c.c.  or  100  c.c.  as  convenient.  The 
solution  is  allowed  to  stand  overnight;  in  the 
morning  the  clear  supernatant  liquid  can  be 
decanted  and  if  a  portion  be  evaporated  the 
residue  of  soluble  bitumens  may  be  examined. 
The  precipitate  is  shaken  with  a  further  quantity 
of  the  solvent,  transferred  to  a  weighed  filter, 
washed  until  the  filtrate  is  no  longer  coloured, 
dried,  and  weighed.  A  Soxhlet  extractor  is  often 
recommended  for  this  test  but  the  author  prefers 
the  above  procedure,  and  can  often  obtain  suffi- 
cient information  from  an  inspection  of  the 
graduated  measures  in  the  morning  to  serve  the 
purpose  in  view. 

Penetration  test.  This  test  is  more  frequently 
used  in  America  than  in  this  country,  chiefly  by 
the  producers  of  mineral  oil  pitch  to  grade  their 
products.  The  New  York  Testing  Laboratory 
penetrometer  and  the  Dow  penetrometer  are  the 
forms  in  general  use.  Neither  of  these  instruments 
is  regarded  in  this  country  as  being  satisfactory 
for  the  purpose  and  efforts  are  being  directed 
towards  designing  an  improved  pattern  capable  of 
yielding  better  results.  In  this  test,  a  weighted 
needle  is  so  arranged  that  it  bears  upon  a  portion 
of  the  sample  kept  at  a  stated  temperature.  The 
needles  are  of  various  sections  and  the  load  can 
be  varied;  the  results  are  expressed  by  the  dis- 
tance in  decimillimetres  which  the  selected  needle 
enters  the  pitch  in  say.  5  seconds  with  100  grins. 
load  at  a  specified  temperature. 

Other  tests.  The  flash  point,  open  and  closed 
test,  and  the  fire  test,  are  often  called  for  and 
may  be  determined  in  the  same  way  as  for 
mineral  oils,  using  the  Gray  flash  point  apparatus 
or  the  Pensky-Martens  tester. 

The  specific  gravity  is. conveniently  obtained, 
with  sufficient  accuracy  for  ordinary  purposes,  by 
cutting  a  cube  from  the  centre  of  a  block  of  the 
sample  with  a  hot.  thin-bladed  knife  and  adjust- 
ing a  solution  of  glycerin  at  fi0°  F.  so  that  the  cube 
when  immersed  in  it  neither  rises  nor  falls:  no 
adhering  air  bubbles  are  allowed  and  the  sample 
must  be  free  from  cavities.  The  specific  gravity 
of  the  glycerin  i-.  then  taken  in  the  ordinary  way. 
Owing  to  the  difficulty  of  wetting  the  pitch  this 
will  Ik-   found  quieter  than  by  weighing   in  water 


as  is  usually  done  with  minerals.  For  samples 
lighter  than  water  a  mixture  of  water  and  methyl- 
ated spirit  may  be  used,  but  this  will  very  seldom 
be  required. 

Saponification  and  titration  of  the  fatty  acids  in 
stearine  pitches  may  be  carried  out  by  boiling  to 
dryness  30  grms.  of  the  sample  with  20  c.c.  of 
methylated  spirit  and  10  c.c.  of  a  25%  solution  of 
sodium  hydroxide;  the  partially  saponified  mass 
is  then  dissolved  in  hot  water,  boiled  with  dilute 
sulphuric  acid  until  the  soap  is  decomposed,  the 
pitch  layer  washed  twice,  or  until  free  from 
mineral  acid,  with  water  (by  boiling),  dried,  and 
titrated  with  N/2  sodium  hydroxide,  using  alkali- 
blue  as  indicator.  The  results  are  calculated  to 
oleic  acid. 

The  volatilisation  test,  sometimes  specified,  is 
carried  out  by  heating  a  convenient  quantity, 
e.g.,  20  grms.,  in  a  circular  vessel  2%  inches  in 
diameter  at  the  surface  of  the  melted  pitch,  for 
5  hours  at  350°  F.  and  noting  the  loss. 

Sulphur  is  determined  by  the  well-known  lime 
or  magnesia  method,  using  two  crucibles,  one 
inverted  in  the  other,  for  the  ignition. 

The  electrical  tests  required  by  the  cable  manu- 
facturers call  for  special  apparatus  not  available 
in  the  ordinary  works  laboratory. 

Scheme  for  the  examination   of  pitch. 

The  want  of  a  simple,  trustworthy  scheme  for 
the  examination  and  identification  of  pitch  must 
often  have  occurred  to  the  works  chemist  or 
engineer  when  in  search  of  suitable  material  or 
to  control  supplies.  In  order  to  supply  this  need 
a  description  is  given  below  of  the  methods 
followed  for  many  years  when  dealing  with 
samples  of  unknown  origin.  It  is  necessary,  how- 
ever, to  point  out  that  the  scheme  is  not  intended, 
except  in  the  most  general  way,  to  apply  to  mix- 
tures; such  may,  and  often  do,-  present  problems 
of  extreme  difficulty,  as  in  the  case  of  proprietary 
articles  which  are  specially  compounded  with  that 
object.  If  this  limitation  be  kept  in  mind,  the 
scheme  will  be  found  very  helpful  in  most  cases. 

The  scheme  is  based  on  the  separation  of  pitches 
into  two  classes  by  their  behaviour  when  treated 
with  alcoholic  soda  or  potash  solution.  These  two 
groups  are  then  subdivided  according  to  the  indi- 
cations given  by  treatment  with  "  white  spirit  " 
and  finally  identified  by  special  tests  or  characters. 
"  White  spirit  "  has  been  chosen  because  it  can 
easily  be  obtained  and  it  is  not  so  volatile  as 
the  light  petroleum  spirits,  so  that  the  sample 
can  be  more  freely  boiled;  further,  if  it  is  not  at 
hand  ordinary  petroleum  burning  oil  will  give 
nearly  the  same  results.  The  grade  of  "  white 
spirit  "  recommended  should  have  a  boiling  point 
near  to  140°  C.  and  a  specific  gravity  between 
0785  and  OS. 

The  information  obtained  by  working  through 
the  scheme  will  naturally  be  followed  by  the  special 
analysis  necessary  to  decide  whether  the  sample 
answers  any  particular  specification;  these  require- 
ments are  too  varied  to  be  dealt  with  in  these 
notes. 

The  sample  is  boiled  with  alcoholic  soda  solu- 
tion until  nearly  dry;  this  is  best  done  in  a  4  or 
5  inch  porcelain  basin. 

Section  1.    The  sample  is  wholly  or  partly  saponi- 
fied.      Stearine  pitch,   all  varieties.       Woolgrease 
I    pitch.     Bone  pitch. 

Section  2.  No  saponification  takes  place.  Coal 
tar  group.  Mineral  oil  group.  Natural  asphal- 
Inms.    Ozokerit  pitch.     Wood  tar  pitch. 

Section  1.  Boil  about  00  grm.  in  10  c.c.  of  white 
spirit,  allow  to  settle  for  a  few  minutes,  decant 
or  filter,  and  examine  the  residue. 

The  substance  dissolves — 
(a)  Stearine  pitch  from   all  non-drying  fats. 
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(6)  Wool  grease  pitch.  This  may  be  recognised 
bj  its  tenacity  when  nearly  melted  and  by  the 
presence  of  cholesterol 

i' in-  substance  parti]  dlssolvec 

i;i  i "it iii  Crom  drying  or  Beml-drying  oils  and 
Cats,  including  soft  cottonseed  pitch.  This  is 
usually  oxidised  when  testing  melting  point.  The 
Insoluble  portion  Is  in  broken  Sims  or  scales  which 
powder  when  robbed  between  the  lingers, 

ib)  Bone  pitch,  ^i\iiiL;  a  characteristic  odour  of 
bones  when  heated. 

The  substance  is  Insoluble  or  nearly  so 

(a)  Bard  cottonseed  pitch  (melts  in  flame). 

(6)  Elastic  cottonseed   pitch,   sometimes  called 

ruliher  "  pilch.  Does  not  melt  in  flume,  will 
stretch  and  ret  urn. 

Baotton  -.  Treat  with  white  spirit  as  in  Sec- 
tion l. 

The  sample  dissolves — 

(a)  Soft  mineral  oil  pitch,  of  treaclj  consistence 

Or  very   plastic. 

ih)   Natural  asphaltutns,  when  free  from   mineral 

matter  (ash).    Hard  ami  brittle  with  brilliant  frac- 
ture. 

The  sample  is   only  partly  soluble — 

u;l  Nearly  all  mineral  oil  pitch.  Tills  is  more 
or  less  plastic  anil  has  \erv  low  ash,  usually 
below  03%. 

(ft)  Natural  asphallum  when  containing  mineral 
matter.  Hani,  brittle  and  can  lie  powdered:  ash 
high,  often  visible  with  a  lens  in  the  sample. 

Osokerlt  pilch.  Fracture  rough;  waxy  when 
heated:   will   burnish    with   a    warm,   bright   iron. 

(</)  Trinidad  pitch.  Plastic  to  brittle  according 
to  melting  point;  hard  varieties  very  dull  rough 
fracture,  with  high  ash.  not  visible. 

The   sample    is   insoluble:    I  lie   spirit   is   coloured 

yellow  and  b >ines  highly  fluorescent — 

mi  Coal   tar   group,    Including  blast    furnace  and 

■  von  pitch.  These  give  a  characteristic  smell 
when   healed. 

{/)!  A  few  mineral  oil  pitches,  which  give  an 
asphallum  smell   when   heated, 

(c)  Wood  tar  pilch,  giving  a  woody  smell  when 
heated,  like  Stockholm  tar. 
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LIME,  AND  TDK   LIMING  OP  SOILS. 

BY   J.   A.    HAN'LEY. 

Neglect  of  liming  is  the  primary  cause  of  the 
unproductive  nature  of  large  areas  of  land  in 
Yorkshire,  and  the  seriousness  of  the  results  of  this 
neglect  has  been  emphasised  recently,  firstly,  by 
the  dying  off  of  many  acres  of  grass  In  the  West 
Itidlng— usually  on  coal-measures  soils— and 
secondly  by  the  difficulties  attending  the  ploughing- 
out  and  other  operations  necessary  to  the  conver- 
sion of  grass  Into  arable  land  in  many  parts  of 
the  county. 

A  good  deal  of  evidence  has  been  accumulated 
recently  as  to  the  "  lime-rcquiremenls  "  of  various 
tyiK's  of  Yorkshire  soils,  and  the  sources  of  lime 
available  for  the  county. 

Before  the  introduction  of  artificial  fertilisers, 
lime  and  dung  were  the  staple  manures,  but  owing 
to  the  more  restricted  facilities  for  transport,  lime 
had  to  be  produced  nearer  the  farms  and  the 
sources  of  fuel. 

The  rapid  growth  of  other  industries  and  the  use 


of  coal  as  a  fuel  have  brought  about;  the  centralisa- 
tion of  lime-burning,  and  it  is  now  more  con- 
venient for  farmers  to  obtain  their  lime  by  rail  from 
these  centres.  Besides,  the  use  of  grinding  plant 
lias  led  to  the  production  of  forms  of  quicklime 
and  carbonate  which  are  easier  to  handle  and  to 
disl  lihute  than  lump  lime. 

1  Miring  the  last  60  years  the  practice  of  liming 
soils  has  fallen  off  lo  a  very  marked  extent,  and 
one  of  the  reasons  for  this  falling-oil'  is  the  Ignor- 
ance of  many  farmers  as  to  the  significance  of  the 
large  number  of  factors  resi slblfl  for  the  satis- 
factory growth  of  crops,  and  particularly  the  varied 
and  essential  influences  of  lime  on  the  productivity 
of  soils.  After  the  inl  roilucl  ion  of  artificial  fer- 
tilisers it  was  much  loo  commonly  believed  that 
liming  could  be  neglected  wilh  impunity  where  such 
new  manures  were  used.*  Many  artificials  call 
rather  for  an  increased    use  of  lime. 

Any  one  of  (he  factors  referred  lo  may  become  a 
"  limiting  factor,"  and  there  is  no  doubl  that  over 
large  areas  In  Yorkshire  deficiency  of  lime  in  the 
soil   seriously   limits   crop   production. 

Such  soils  are  said  lo  be  "  sour,"  and  are  recog- 
nised  in  the  Held  by  the  selling  up  of  certain  con- 
ditions (not.  yet:  fully  Investigated)  which  affect 
the  soil  physically  as  well  as  chemically,  and  which 
are  unfavourable  to  the  growth  of  most  cultivated 
crops  as  well  as  to  useful  micro-organisms  such  as 
the  nodule  organisms  of  leguminous  plants,  other 
nitrogen-fixing  organisms  (iizotobact.er),  and  the 
nitrifying  organisms. 

Heavy  soils  tend  to  become  sticky  and  to  set 
hard  on  drying  owing  to  a  deflocculation  of  the 
clay.  Certain  classes  of  weeds  become  trouble- 
some, e.g.,  sorrel  (//■•»■<•.■•  acrtttsii),  and  on  light 
land  spurrey  (Spergula  arvensls);  whilst  crucifer- 
ous crops  are  commonly  affected  wilh  "  finger  and 
toe."  Most  leguminous  crops  are  particularly 
sensitive  to  "  sour  "  soil  conditions. 

In  the  ease  of  grass  land,  "  sourness  "  of  the  soil 
gives  rise  to  the  formation  of  the  well-known 
"  mat  "  of  undecayed  organic  matter  which  forms 
on  the  surface  and  does  not  become  incorporated 
with  the  soil.  Conditions  become  unsuitable  for 
the  more  useful  grasses,  the  places  of  which  are 
taken  by  inferior  grasses  and  weeds,  which  usually 
include  sheep's  sorrel,  field  wood-rush,  heath  bed- 
si  raw,  and  other  typically  moorland  plants. 

The  soil  itself  shows  a  general  deterioration 
which  includes  a  reduction  in  the  number  of 
bacteria,  and  no  doubt  gives  rise  to  the  condition 
often  spoken  of  by  practical  men  as  "  dead." 

Originally  "sourness"  was  attributed  to  the 
presence  of  acid  subslances,  partly  mineral,  but 
chiefly  organic,  and  produced  during  the  decomposi- 
tion of  organic  remains  in  a  soil  deficient  in  bases, 
particularly  lime.  Many  organic  compounds  of  an 
acidic  nature  have  been  isolated  from  the 
"  humus  "  of  soils.  Later  this  view  was  challenged 
on  the  grounds  that  most  of  the  apparently  acidic 
properties  can  be  explained  by  the  colloidal  nature 
of  the  organic  matter  and  the  clay;  whilst  still 
more  recently  "  sour  "  soils  have  been  defined  as 
those  which  are,  for  bases,  "  absorptively  un- 
saturated." 

A  determination  of  the  amount  of  calcium  car- 
bonate in  the  soil  does  not  always  reveal  the  true 
state  of  affairs,  since  two  similar  soils  containing 
approximately  equal  and  insignificant  quantities 
of  carbonate  may  behave  very  differently  towards 
crops  which  are  sensitive  to  "  sour  "  conditions. 
and  may  respond  very  differently  to  dressings  of 
lime. 


•  This  is  perhaps  hardly  to  be  wondered  at  since  the 
production  of  artificials  found  soils  generally  well  supplied 
with  lime,  so  that  for  some  timo  no  deterioration  was 
experienced,  and  a  new  generation  of  farmors  had  largely 
arisen  before  the  trouble  became  acute. 


186r 


II  A  SLEW— LIME.  AND  THE  LIMING  OF  SOILS. 


[June  29, 1918. 


Soils  which  are  definitely  "  sour  "  are  not  merely 
devoid  of  lime  but  they  require  the  incorporation 
of  a  quantity  of  lime,  sufficient,  under  natural 
conditions,  to  bring  them  to  the  point,  of  saturation. 
Many  methods  have  been  introduced  for  the  deter- 
mination, in  i  h<-  laboratory,  of  this  quantity  of 
lime,  which  is  known  as  the  "lime-requirement." 

In  the  Hutchinson  and  MacLeunan  method,* 
which  has  recently  been  applied  to  a  large  number 
of  Yorkshire  soils  of  different  types,  the  soil  is 
treated  with  a  freshly  prepared  solution  of  calcium 
bicarbonate  and  a  determination  made  of  the  lime 
absorbed.  The  method  has  always  given  results  In 
close  agreement  with  actual  observations  in  the 
field  and  with  field  experiments. 

The  following  is  a  list  of  a  few  results  obtained 
with  a  variety  of  Yorkshire  soils:— 


However  the  "sourness"  is  induced,  the  ulti- 
mate effects  on  growth  of  crops,  prevalence  ot 
weeds,  etc.,  is  the  same. 

Instances  of  "  sourness  "  produced  or  increased 
by  the  use  of  sulphate  of  ammonia  are  common, 
and  can  be  seen  at  many  centres  where  manurial 
trials  are  carried  out  continuously;  most  marked 
results  have  been  obtained  on  the  light  sandy  soil 
of  the  Wheat  and  Barley  Plots  at  the  Royal  Agri- 
cultural Society's  Experimental  Farm  at  Woburn. 
and  also  on  the  Meadow  Hay  Plots  at  the  Leeds 
University  Experimental  Farm  at  Garforth. 

The  effects  of  smoke  are  very  noticeable  in  many 
parts  of  the  West  Riding  both  on  soils  originally 
"  sour  "  and  on  good  soils  which  originally  con- 
tained an  ample  supply  of  calcium  carbonate. 

The   results    of   "  lime-requirement "    determina- 


Table  1. 
Lime-requirements  of  Yorkshire  soils. 


Type  ot  soil. 

Characteristics  of  soil  and  crops. 

Lime-requirement. 
CaC03  required  ex- 
pressed as  percentage 
of  air  dried  soil. 

Carboniferous  limestone    . . 

Magnesian  limestone 
Chalk  soils 

Deep  soils  in  district  of  high  rainfall.      Sorrel  and  woodrush  preva- 
lent in  herbage. 

Rather  shallow  soils.     Woodrush  prevalent.     Clover  absent. 

Soil  of  variable  depth.     Coarse  herbage  on  grasB  land  :   "  finger  and 
toe  "  in  turnips  on  arable  land. 

0  2 -0-3%  CaCOs 

0  1%  CaCOs 
01%  CaCO:J 

Coal-measures  soils 

Heavy  arable  soil,  difficult  to  till. 

Heavy  grass  land,  woodrush,  sorrel,  and  bent  grass  very  prevalent : 

thick  "  mat.'* 
Lighter  soils  derived  from  coal-measures  sandstones  :     gloss   and 

arable  land. 

0-4-0-5  %CaC03 
0-5-0-6%  CaCOs 

0-25-0-4%  CaC03 

Millstone  grit  soils 

Good  grass  land,  well  limed. 

Unlimed  portion  of  same  field,  poor  grass  with  thick  "mat"  :  wood- 
rush,  sorrel,  and  heath  bedstraw  (Galium  saxatile)  very  prevalent. 

Scmi-moorland   sheep  pasture  with  above-mentioned  weeds  and  bil- 
berry. 

0  06%  CaCOs 
0-55%  CaCOs 

0  44%  CaCO;, 

Moor  grit  soil 

Reclaimed  moorland  in  N.E.  Yorkshire  ;    very  peaty  and  growing 
much  ling. 

0-78%  CaCOs 

Peaty  alluvial  soils     (carr 
land) 

Pasture  field  rapidly  deteriorating;"  much  sorrel,  thick  "  mat,"  and 

large  barren  patches. 
Adjacent  field  ploughed  out.  3  out  of  first  4  crops  failed. 
Rather  better  carr  land. 

0-68%  CaCO 

0-77-0-90%  CaC"  . 
0-30  %  CaCOs 

Boulder  clay  soils  in  West 
Riding 

Grass  land  on  which  woodrush  and  sorrel  are  prevalent. 

01%  -0-22%  CaCOs  ' 

Chalky  boulder  clay  Boils 
in  East  Riding 

Usually  very  little  indication  of  "  sourness." 

Nil -0-05%  CaCO. 

Warp  soils 

Ditto.                                           Ditto. 

Ditto. 

Light  sandy  drift  soils  in 
Vale  of  York 

Chiefly  arable  land.     Spurrey  a  very  common  weod.    Leguminous 
crops,  barley,  and  turnips  often  unsatisfactory. 

0  1-02%  CaCOs 

The  above  results  were  all  obtained  from  samples 
taken  on  land  typical  of  fairly  large  areas,  under 
ordinary  methods  of  cultivation,  and  outside 
smoky  districts. 

The  "  sourness  "  is  due  to  the  neglect  of  liming 
soils  either  originally  deficient  in  lime,  e.g..  coal- 
measures  or  millstone  grit,  or  from  which  the  lime 
has  been  washed  out  by  rain,  e.g.,  limestone  soils 
and  many  of  the  drift  soils. 

The  inevitable  loss  of  lime  by  leaching  is 
augmented 

(1)  By  the  continuous  use  of  acid  fertilisers, 
particularly  sulphate  of  ammonia. 

(2)  By  the  presence  of  a  smoky  and  acid  atmo- 
sphere. 

*  J.  Agric.  Sci.,    7.  75. 


tions  on  soils  affected  by  smoke  are  given  in 
Table  2. 

In  the  case  of  the  Don  Valley  soil  which  was 
originally  well  supplied  with  calcium  carbonate, 
the  deterioration  appears  to  have  taken  place  very 
rapidly.  The  calcium  carbonate  has  been  leached 
out  to  a  depth  of  about  15  inches;  the  bottom  3  or 
4  inches  of  the  second  0-inch  sample  contained 
plenty  of  calcium  carbonate. 

"  Sourness  "  is  corrected  by  dressings  of  calcium 
oxide,  hydroxide,  or  carbonate  (or  in  some  cases 
the  corresponding  compounds  of  magnesium,  see 
later). 

It  is  obvious  that,  for  agricultural  purposes,  the 
presence  of  small  quantities  of  impurities,  pro- 
vided that  they  are  completely  oxidised  or  in  an 
easily    oxidisable   form,    and    are    otherwise    tfon- 
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Table  8. 
Lime-requirements  iff  soils  affected  by 


■     of  noil  und  liK-.il ii  ^  . 

'  liir.in.ii.il.-  of  soil  and  irons. 

"  Lime  requirements. " 
I'm  II  ■     reaulred.  c  xprossod  as 
ntage  on  air  dried  Boil. 

1-1  B  Ins. 

2nd  Dins. 

3rd  1)  ins. 

River  alluvium  from  Don  valley 
near  Mo\Iiopo* 

Derellol  grass  land  which  10  rears  ago  was  itood 

pasture. 

0 ...  : 

o  20% 

Nil. 

Itlver     hUiivmiiii      from      < 'alder 
Valley  near  Dewsboi  • 

Doreliet  grass  land,  full  of  sorrel,  with  patchos  of 
crooning  Yorkshire  ton.    Covered  with  a  nun  ..r 
doad  and  oharred  vcgotable  matter 

0  18%          ii  19% 

u  17% 

Kiver     alluvium     from     raider 
Valley  near  Wakefield 

Rapidly  railing  grass  :  thick  "  mat  "  :  much  sorrel 
and  large  patches  of  creeping  Yorkshire  fog: 
many  barren  patches. 

034% 

0-87% 
0-82% 

0  oil",, 

Measures  soil  at  Halifax 

Doroliet  grass  laud. 

Harron  arablo  land,  corn  crop  a  failure  :    grows 
nothing  but  stunted  sorrel. 

— 

poisonous  to  I'l.'ints.  is  of  little  consequence 
s.i  inn",  ns  the  price  of  the  lime  is  consistent  with 
the  percentage  of  <"a<»  and  the  cost  of  transport 
unit  application  of  the  required  dressing  of  lime. 

n  is.  however,  essentia]  that  an  agricultural  lime 
should  dissolve  ns  quickly  as  possible  In  rain  or 
soil  water  so  that  it  may  come  Into  contact  with 
every  part  of  the  surface  soli.  This  can  only  be 
attained  by  the  thorough  Incorporation  of  ••>  finely 
i.-.i  material  with  the  soil. 

in  the  case  of  quicklime  extreme  Oneness  is 
ibtalned  by  slaking,  and  one  "f  the  great  advan- 
of  ground  quicklime  is  that  it  allows 
of  mechanical  distribution,  and  by  slaking 
In  iln-  S'lii  allows  of  still  more  thorough  distribu- 
tion during  subsequent  cultivation. 

Lump  Ume  is  usually  slaked  In  heaps  In  the  Held 
and  tin1  slaked  lime  spread  with  shovels;  tliis  allows 
of  effective  distribution  only  If  the  dressing 
exceeds  2  tons  per  acre. 

in  the  case  of  carbonate  of  lime  all  the  dis- 
integration must  take  place  during  grinding,  but 
when  tliis  is  effectively  carried  out  so  that  about 
so%  will  pass  a  Bleve  with  100  meshes  per  linear 
inch,  it  gives  results  equal  to  those  obtained  with 
quicklime.  This  applies  also  lo  the  different  forms 
of  waste  carbonate  of  Ume  obtainable  from  some 
works. 

The  following  tables  show  the  flrsl  year's  results 
obtained  from  experiments  at  Belby  and  Garforth 
In  1!»17:  — 

Table  3. 

of  quicklinu  and  carbonate  of  Ume  on  «  light 
soil  at  Selby  (initial  Ivme-reguvrement  0*2%  CaCOt). 


The  dried  ground  chalk  passed  through  the  dis- 
tributor at  the  rate  of  10  cuts,  per  aero,  so  that 
the  whole   Of  the  plot    was  passed    over  4  times  to 

complete   the  dressing  of  2   ions  per  acre.       An 

extremely  uniform  distribution  was  thus  obtained. 

Table  4. 

Effects  at  i/iffi  r<n/  dressings  «./  quicklime  and 
carbonate  of  lime  on  a  Ctarforth  soil  (initial 
lime-requirement  0"3%  OaOOi). 


Treatment. 


No  limo 

Half  lime-requireniont  of  quicklime 

Full  ditto  ditto 

Double       ditto  ditto 

Halt  lime-requirement  of  oaloium  carbonate 

Full  ditto  ditto 

Double      ditto  ditto 


Porcoutago 
reduction  in 
lime  require- 
ment   after 
1  year. 


0 

17% 
34% 
37% 
19% 
36% 
:»i'.'„ 


Treat  ii. 

Weight  of  tur- 
nips per  aero. 

Percentage 

reduction 
in  lime-rc- 
quirement 
after  lyear. 

\o  lime 

-.'tons  ii  ml  ricd  ground  chalk, 
spread  with  ahoi  els 

~>  tons  11  cwt.    ditto,    ditto 

2  tons  dried  ground  chalk, 
mechanically  distributed 

1  t  on  ground  quicklime,  me- 
chanically distributed 

4  tons  18  cwt. 

10  Ions  12  owt. 
1U  tons     4  cwt. 

11  tons    0  cwt. 
1  1   tons   1  1  owt. 

0 
39% 

26% 

The  undrled  ground  chalk  used  was  waste 
material  from  whiting  manufacture.  It  contained 
about  15%  moisture  and  was  somewhat  lumpy; 
the  lumps,  however,  broke  down  easily  on  drying. 


The  land  was  not,  cropped;  the  corresponding 
dressings  of  quicklime  and  carbonate  of  lime 
reduced  the  "  sourness  "  to  the  same  extent  in 
every  case. 

The  effect  of  quicklime  is.  in  one  respect,  differ- 
ent from  that  of  calcium  carbonate;  dressings  of 
quicklime  in  excess  of  the  lime-requirement  of  the 
soil  produce  partial  sterilisation  effects.* 

Calcium  hydrokide,  sold  as  hydrated  lime,  is 
occasionally  obtainable.  Us  main  advantage  is 
that  it  can  be  Stored  and  applied  at  the  farmer's 
convenience. 

There  are  live  varieties  of  limestone  quarried 
and  burnt  in  Yorkshire,  viz.,  Carboniferous 
i  Mountain).  Lower  Magneslan,  Upper  Magnesian, 
Oolitic,  and  Chalk.  Willi  Ihe  exception  of  the 
Lower  Magnesian  limestone,  there  is  very  little  to 
choose  for  agricultural  purposes  between  the  best 
samples  of  Ume  from  the  different  sources. 

The  magnesian  limestone  requires  special  con- 
sideration not  only  on  account,  of  the  high  mag- 
nesia content  of  the  Lower  Limestone,  but  also 
because  of  the  Important  position  of  its  outcrop. 
It  occupies  a  belt  extending  from  Nottinghamshire 
to  the  Durham  coast,  and  passing  through  the 
middle  of  Yorkshire,  where  it  adjoins  some  of  the 
"  sourest  "  soils  in  the  county. 

The  Upper  Magnesian  Limestone  is  fairly  pure. 


•  Hutchinson  and  MacLennan.  .1.  Agric.  Sci..  6,  302. 
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Table  5. 
Analyses  ofgrownd  qu  nidi  me  from  Upper  and  Lower  Magnesian  Limestone. 


Upper  Magnesian  Limestone  (Yorkshire). 

Lower  Magnesian  Limestone  (Yorkshire),  j       ***&  ^"n68)0116 

Knotting- 

ley. 

Knotting- 
ley.» 

Womers- 
ley. 

Bedale. 

Kiveton 
Park. 

Kiveton 
Park. 

Mickle- 

fleld. 

**<•»•        S.anndd!r- 

Coxhoe.* 

CaO 

.MgO  . . 
FeaOs     and 
..AliOs 
Insolublo 

eo2  •• 

Moisture,  etc. 

83-32 
112 

2J£_. 
6-74 
1-44 
4-60 

8204 

3  99 

J-      7-38  ] 

4  06 

2-53 

88-00 
119 

3-91 
1-15 
3-94 
1  81 

79-77 
1  96 

3-56 
3-35 

8-75 
2-61 

46-49 

32-88 

4-88 
7-21 
4-77 
3-77 

55-59 
37-32 

4-42 
1-26 
0-61 
0-80 

49-47 
32-35 

4-58 
7  67 
309 

2-84 

54-21 
37-94 

1-46 
1  29 
3-43 
1  67 

87-81 
4-60 

3-28 
0-85 
2-55 
0-91 

56-78 
35-46 

}      1-20 

6-35 
0-21 

-  Samples  of  lump  lime. 


and  usually  contains  less  than  2%  of  magnesia,  but 
the  Lower  Limestone,  separated  from  the  Upper  by 
a  bed  of- red  marl,  although  variable  in  composi- 
tion, usually  approaches  a  true  dolomite. 

In  Durham  the  middle  red  marl  thins  out,  but 
the  marked  differences  in  the  magnesia  content  ot 
the  different  beds  of  Magnesian  Limestone  are 
maintained. 

That  the  two  types  of  limestone  yield  agricul- 
tural limes  of  different  qualities  was  recognised  in 
the  eighteenth  century,  and  Tennantf  published  in 
1799  the  results  of  an  investigation  into  the  causes 
of  the  harm  done  to  certain  land  by  applications 
of  lime  with  a  high  magnesia  content. 

Magnesian  lime  has  been,  and  still  is,  used  with 
great  success  on  some  types  of  soils,  and  such  cases 
which  have  been  brought  to  the  notice  of  the 
author  have  usually  occurred  on  heavy,  "  sour," 
coal-measures  soils,  but  one  marked  result  was  also 
obtained  on  a  heavy  alluvial  soil  with  a  small  lime- 
requirement,  where  a  dressing  of  2^  tons  per  acre 
of  Warmsworth  lime  made  a  great  improvement 
in  the  crops  and  in  the  texture  of  the  soil. 

Where  complaints  of  the  bad  effects  of  magnesian 
lime  have  been  made  the  soil  has  usually  been 
either  a  light  sand  or  a  soil  overlying  the  mag- 
nesian limestone  rock. 

An  excess  of  magnesia  in  the  soil  is  toxic  to 
most  cultivated  plants,  and  such  toxicity  can  be 
corrected  by  dressings  of  a  pure  lime. 

Magnesium  oxide  or  carbonate  will  improve  soils 
where  "  sourness  "  is  the  factor  limiting  produc- 
tion. Equivalent  dressings  of  CaO,  MgO,  CaCOs, 
and  MgCos  were  given  to  a  "  sour  "  Garforth  soil 
with  the  results  shown  in  Table  (!. 

Table  0. 

Comparison  of  effects  of  compounds  if  lime  am! 

magnesia  on  a  "  sour  "  soil  (Garforth). 


Dressing,  equal  to 
full  lime-require-  i 
ment. 


Crop 
(control  =  100). 


Control 

CaO 

CaCOa 

MgO 

MgCOa 


100 
124 
160 
166 
150 


%  Reduction  in 
'  sourness  "  of  soil. 


Nil. 
22  % 
55% 
28% 
22% 


Magnesian  lime  is  never  preferable  to  a  pure 
lime  for  agricultural  purposes,  but  in  view  of  its 
effectiveness  in  correcting  "  sourness "  in  soils, 
and  of  the  convenient  position  of  its  outcrop,  it  is 
desirable  that  full  use  should  be  made  of  it  for 
initial  dressings  on  some  of  the  very  "  sour  "  coal- 
measures  and  millstone  grit  soils  of  the  West 
Riding,  particularly  where  short  transport  would 
reduce  considerably  the  cost  of  such  applications. 

Magnesian  lime  should  be  used  only  in  moderate 
dressings  (not  exceeding  3  tons  per  acre  on  heavy 


land)  and  should  not  be  used  on  very  light  soils, 
soils  containing  already  a  high  proportion  of  mag- 
nesia, nor  on  soils  not  definitely  "  sour." 

There  are  three  forms  of  lower  grade  lime 
usually  available  at  the  limestone  quarries : — 

(1)  "  Seconds  "  or  small  lime — the  screenings 
left  after  the  selection  of  the  best  lump  lime.  This 
material  is  usually  sold  for  agricultural  purposes, 
and  like  ground  lime  can  be  applied  direct  and 
allowed  to  sla.ke  in  the  soil.  The  composition  is 
variable,  but  analyses  of  four  samples,  all  from  the 
Mountain  Limestone,  are  given  in  Table  7.  The 
quality  is  obviously  determined  mainly  by  the 
quantity  of  coal  ashes,  etc.,  present. 

Table  7. 
Analyst  s  of  "  seconds  "  or  small  lime. 


t  S,  Tennant,  Phil.  Trims.,  1799,  305—314. 


% 

% 

% 

% 

CaO 

88-51 

75-52 

60-38 

59-59 

M<?0 

1-28 

1  24 

— 

— 

FeoO.i  and  AI2O3     •  ■ 

1-98 

1118 

1103 

18-66 

Insoluble 

5-64 

8-18 

1718 

11-45 

CO2 

112 

1  13 

2-65 

2  07 

Moisture,  etc. 

1-47 

2-75 

8-76 

8-23 

(2)  Lime  refuse — usually  a  mixture  of  hydroxide 
and  carbonate.  A  sample  from  a  Lower  Magnesian 
Limestone  quarry  showed  on  analysis  CaCOs 
1015,  MgC03  1176,  Ca(OH)2  3T33,  Mg(OH)2  2482, 
Fe203  and  ALOa  338,  insoluble  7-65,  moisture,  etc., 
10-91%. 

(3)  Limestone  dust — produced  during  the  break- 
ing up  of  the  rock.  Such  material  is  usually  too 
coarse  to  be  of  much  use,  but  if  finely  ground 
would  be  extremely  useful  to  agriculture. 

The  production  of  lime  for  agricultural  purposes 
has  dropped  considerably  during  the  war,  whereas 
there  has  been  an  increased  demand  from  other 
essential  industries.  A  large  amount  of  the  lime 
used  in  industries  is,  when  "  spent,"  merely 
regarded  as  waste  material  and  consigned  to  the 
lip,  although  it  is  often  still  in  a  state  quite  suit- 
able for  application  to  the  land. 

"  Spent  "  lime  from  industries  usually  contains 
some  calcium  hydroxide,  but  consists  chiefly  of 
calcium  carbonate,  so  that  thorough  distribution 
of  a  finely  divided  material  is  necessary  if  the 
most  effective  use  is  to  be  made  of  such  lime.  The 
wet  and  sticky  condition  of  most  of  the  spent  limes 
renders  effective  distribution  impossible,  but  when 
dried  most  of  them  pulverise  easily.  The  farmer 
has  no  conveniences  for  drying,  and  is  only  too 
frequently  short  of  space  where"  such  lime  can  be 
stored  under  cover:  moreover  "  spent  "  lime  with 
a  high  percentage  of  water  will  not  bear  the  cost 
of  any  appreciable  transport.  A  second  objection 
to  the  use  of  some  forms  of  "  spent "  lime  is  their 
liability  to  contain  substances  poisonous  to  plants. 
Such  poisonous  substances,  e.g.,  salts  of  arsenic  and 
copper,  may  retain  permanently  their  poisonous 
nature,   and    lime  containing   these   should   on  no 
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account  bo  used;  but  others,  e.g.,  organic  com- 
pounds  Oram  tar  distillation  or  Inorganic  com- 
pounds such  as  sulphides,  sulphites,   and   ferrous 

salts,  are  cither  lost  by  volatilisation  or  are  con- 
verted into  harmless  compounds  on  exposure  to 
air,  and  lime  containing  these  may  be  used  after 
BOOM  months'  exposure  lo  weather.  In  such  cases 
autumn  application  of  the  lime  is  always  desirable. 
BOOM  Of  the  waste  limes  examined  Include:— 
Waste  ground  ohalk  from  loMttna  manufacture. 
This  is  usually  available  in  the  Bast  Riding. 
When  dry  it  contains  about  !><;%  c'at'O,,  but  owing 
to  its  being  stored  in  the  open  It  Is  liable  to  con- 
t:  in  a  considerable  percentage  of  water,  it  has 
been  tried  exi>erimentally  at  Selby  'see  Table  III.), 
and  has  also  given  good  results  in  other  parts  of 
the  county. 

••  Bpi  nt  "  limf  from  rr-c<uisticisin<i  soila  Is  In  a 
tine  powdery  condition  when  dry,  and  where  the 
amount  of  soda  contained  In  it  Is  not  excessive, 
it    is  quite  suitable  for  application  to  the  land. 

Oaroonote  of  lima  from  water-softentna  plant 
Is  also  In  a  finely  divided  state  and  has  been  used 
successfully. 

Burnt  tsririHir  may  contain  ('.0%  of  finely  divided 
calcium  carbonate  and  lias  been  used  successfully 
on  lawns  on  "  sour"  soils  near  Leeds. 

Oat  limf  has  been  used  by  farmers  and  gardeners 
for  such  a  long  time  that  the  risks  attending  its 
use  are  well  known.  It  contains  a  number  of 
incompletely  oxidised  compounds  which  become 
harmless  after  a  winter's  weathering.  A  number 
of  other  "spent"  limes  such  as  carbide  wash' 
(Which  is  at  present  being  tried  experimentally 
at  Garforth  and  elsewhere)  should  be  treated  in 
the  same  way  and  never  applied  to  land 
Immediately  before  the  sowing  of  a  crop. 

"Spent"  linn-  from  tanneries  and  fellmongeries 
may  in  some  instances  possess  all  the  disadvan- 
tages to  which  waste  limes  are  liable.  It  is  wet 
and  sticky  when  fresh,  always  contains  sulphides, 
and  occasionally,  where  arsenic  sulphide  Is  used 
for  unhairing,  arsenic  as  well.  The  sulphides  are 
quickly  converted  into  harmless  sulphates  when 
the  lime  is  spread  out,  but  tanners'  lime  contain- 
ing arsenic  should  never  be  used. 

In  order  that  the  most  efficient  use  may  be  made 
of  waste  or  "  spent "  lime  it  should,  whenever 
possible,  be  supplied  by  firms  in  a  condition  suit- 
able for  application  to  the  land,  i.e.,  it  should 
be  dry  and  powdery.  It  should  be  cheap  in  com- 
parison with  lime  of  similar  quality  obtained 
directly  from  the  quarries,  and  since  the  percentage 
of  Ca6  would  never  be  high  it  should  be  used 
chiefly  In  the  neighbourhood  of  the  works  pro- 
ducing it  so  as  to  eliminate  as  much  as  possible 
the  cost  of  transport. 

Industrial  districts  in  Yorkshire  coincide  for 
the  most  part  with  districts  where  the  soil  is 
naturally  "sour"  and  badly  in  need  of  lime,  and 
the  crops  In  these  districts  would  be  greatly 
Improved  If  more  of  the  waste  lime  from  indus- 
tries were  applied  to  the  soils  affected.  There 
are  probably  many  sources  of  waste  lime  not 
mentioned  above,  and  any  information  about  such 
lime  would  lie  of  great  assistance  to  agriculturists 
at  the  present  time. 

Discussion. 
The  Chairman  asked,  in  relation  to  the  use  of  lime 
along  with  sulphate  of  ammonia,  whether  there 
was  any  escape  of  liberated  ammonia  from  the 
soil.  Another  question  would  relate  to  tests 
applied  to  lime  In  the  laboratory  to  find  out  how- 
far  it  was  suitable  for  application.  The  value  of 
lime  for'  water-softening  was  not  strictly  deter- 
mined by  its  chemical  composition,  and  It  was 
worth  while  to  find  out  how  much  of  the  lime 
became  available   as   a    softening  agent  within   a 


limited  time.  Was  a  test  of  that  kind  of  any  use 
in  this  case'.'  Lime  from  water-softening  was  an 
obvious  possible  source  for  agricultural  purposes, 
and  he  asked  whether  It  was  at  all  the  practice 
in  the  county  to  utilise  the  solid  product  of  such 
plants  for  application  to  the  land.  He  thought 
not.  With  reference  to  carbide  waste,  the  acetyl- 
ene given  oil'  by  direct,  treatment  witli  water  was 
impure,  and  one  would  be  afraid  of  Impregnating 
the  soil  with  poisonous  gases;  he  wondered  how 
far  that  was  so. 

Mr.   F.  W.  Riciiauiison  asked  what   airred  with 

regard   to   the   organic  acids  in   the   soil,  and  as  to 

whether  the  additional  lime  Influenced  the  fertility 
of  the  soil  through  some  action  on  the  bacteria. 
Did  the  lime  destroy  protozoa,  and  thus  particu- 
larly affect  the  development  of  the  necessary 
microbes? 

Mr.  15.  A.  Buruell  remarked  that  many  farmers 
did  not  appreciate  what  an  unstable  substance  lime 
was,  and  often  stored  it  in  open  sheds  or  exposed 
to  the  weather.  lie  had  analysed  a  large  number 
of  samples  of  ground  lime.  Some  contained  over 
75%  of  caustic  lime;  in  other  samples  which  had 
been  badly  stored  the  quicklime  was  as  low  as  4 
or  5%,  the  remainder  being  carbonate  or  hydroxide. 
Some,  however,  had  been  Imperfectly  burnt.  As 
a  corrector  of  "sourness"  this  did  not  matter 
but  he  thought  as  a  rule  farmers  used  It  as  a 
soil  fumigant  and  as  an  agent  for  liberating  reserve 
plant  food  —  potash  and  nitrogen.  Owing  to  the 
quantity  of  sulphuric  acid  which  was  present  in 
tlie  air  of  our  large  towns  and  in  the  immediate 
vicinity,  and  which  was  mainly  deposited  on  the 
land  by  means  of  rain,  most  of  such  land,  was 
"  sour."  At  the  present  time  lime  either  in  lumps 
or  ground  was  difficult  to  procure,  and  he  had  been 
recommending  the  application  of  basic  slag  at  the 
rate  of  5  CWt.  per  acre;  when  applied  in  the  late 
autumn  the  results  had  in  many  cases  been  excel- 
lent. This  substance  when  freshly  prepared  con- 
tained from  2 — 10%  caustic  lime,  and  even  when  long 
prepared  had  an  alkalinity  equivalent  to  about 
Ufa  of  its  weight  of  lime.  It  thus  acted  as  a  soil 
fumigant,  a  corrector  of  "  sourness,"  and  at  the 
same  time  yielded   the  fertilising  phosphates. 

Mr.  H.  G.  Bennett  thought  that  arsenical 
tannery  waste  was  a  good  deal  less  common  than 
It  used  to  be,  because  certain  old  methods  were 
disappearing  from  the  tanneries.  Was  there  any 
way  of  getting  over  the  stickiness  of  the  waste? 

Dr.  L.  G.  Paul  asked  if  there  would  be  likely  to 
be  ill  effects  from  the  use  of  waste  carbonate  of 
lime  from  the  re-causticising  of  caustic  soda  used 
in  the  process  of  washing  crude,  coal-tar  naphtha 
and  similar  products.  These  products  would  con- 
tain phenol,  cresol,  naphthalene,  etc. 

Mr.  H.  W.  Watson  remarked  that  he  had  tried 
the  use  of  material  containing  phenols,  etc.,  as  a 
weed-killer,  it  acted  temporarily,  but  after  a 
while  weeds  grew  as  strongly  as  ever,  so  that  it 
would  appear  as  if  the  destructive  elements  were 
neutralised  or  washed  out  by  the  rain. 

Mr.  0.  P.  Finn  asked  if  waste  lime  from 
ammonia  stills  was  likely  to  be  of  use.  Much  of 
it  left  the  stills  unchanged,  though  the  bulk  was  in 
the  form  of  carbonate  contaminated  with  varying 
amounts  of  sulphides,  Ihioeyanates,  etc.  He  had 
had  a  quantity  of  sludge  removed  from  settling 
ponds  which  had  accumulated  over  a  number  of 
years,  and  had  found  amongst  It  traces  of  nitrates 
such  as  one  would  not  expect  to  find  in  the  liquor 
as  it  left  the  stills.  Was  it  possible  for  a  nitrify- 
ing organism  to  work  in  such  a  sludge  and  convert 
the  ammonia  present  info  nitrates,  and  might  the 
waste  be  of  use  on  the  land,  either  in  the  fresh 
state  or  after  being  kept  for  some  years?  With 
regard  to  the  effects  on  the  soil  of  acid  in  the 
atmosphere  he    had  personal   experience   that  the 
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.omDlaiuts  by  farmers  of  damage  caused  by  smoke 
-^  not  always  justified,  the  failure  of  crops 
being  attributable  to  other  causes.  The  rainfall 
samnleB  taken  in  the  neighbourhood  of  a  particular 
,  i  rv  were  almost  uniformly  alkaline.  The 
colliery  possessed  a  by-product .coking  plant,  and 


the  waste  liquor  from  the  stills  was  evaporated 
Presumably  the  small  amount  of  ammonia  found 
in  this  liquor  was  sufficient  to  neutralise  any  acid 
in  the  atmosphere. 

Mr  W  McD.  Mackey  said  he  presumed  Dr. 
Hanley  would  not  be  against  the  use  of  lime  from 
water-softening  plants,  but  a  difficulty  was  that 
it  was  in  a  sludgy  condition.  At  present  the 
residual  carbonate  of  lime  was  usually  run  into  a 
pit,  but  if  it  could  be  dried  it  would  be  in  perfect 
condition  for  distribution  on  the  land. 

Mr.  W.  Lowson  asked  how  long  an  interval  there 
should  be  between  applying  dressings  of  lime  and 
manure.  Would  it  be  advantageous  to  apply  manure 
in  the  early  winter,  and  lime  shortly  before  plant- 
ing? How'  long  did  it  take  the  ammonia  in  the 
manure  to  become  converted  into  nitrites  and 
nitrates?  ,         _    .        . 

Dr.   Hanley,    in  reply,   said    that  the   effects  ol 
liming  the  soil  were  chemical,  physical,  and  bio- 
logical,   and  recent  work  had   shown  that   liming 
on    some    soils     promoted    the    development    and 
activity  of  bacteria,  e.g.,  azotobacter,  to  a  very  con- 
siderable     extent.       Further,       Hutchinson     and 
MacLennan   had    obtained   results  with   quicklime 
exactly  similar  to  those  obtained  when  a  soil  was 
partially  sterilised  by  means  of  heat  or  antiseptics. 
Gas  lime    usually  contained  a    number  of  incom- 
pletely oxidised  compounds  and  should  be  applied 
early."   It  should  be  spread  out  on  the  surface  of  the 
soil,  before  digging  in,  for  at  least  three  months. 
No  harm   would  then  result.    It  was  a  fact   that 
arsenic   sulphide   was   rapidly   disappearing    from 
tannery  waste,  because  only  a   few   old-fashioned 
firms  now  adhered  to  old   methods.     Sodium    sul- 
phide and  calcium  chloride  were  not  harmful   if 
sufficient  time  elapsed  for  the  oxidation  of  the  sul- 
phide before  a  crop  was  sown.  Sodium  chloride  was 
toxic  if  present  in  excessive  quantities,  but  there 
would  not  be  sufficient  present  in  such  waste  lime 
for  an  ordinary  dressing   to  produce  toxic  effects. 
With  regard  to  the  relative  costs  of  grinding  and 
burning  limestone,  he  had  no  doubt  that  any  com- 
parison would  be  in  favour  of   grinding,  and   he 
rather   thought   therefore   with   Prof.    Cobb   that 
ground  limestone  would  be  produced  to  a  greater 
extent  as  the  cost  of  power  became  less.     It  still 
remained,  however,  to  make  it  generally   realised 
by  farmers  that  ground  limestone  was  as  good  as 
quicklime.       In  'mixing  of  lime  and    sulphate  of 
ammonia     there     was     certainly     an     escape     of 
ammonia,    but    if    they    were    applied    separately 
and    mixed    in    the    soil    he     should     say    there 
was    no     loss     of     ammonia:     if     mixed     before 
applying   there  would   be   a    loss.     As    to   labora- 
tory   tests    for    effectiveness    of    lime    used    for 
water-softening,    so    far    as    he    knew    such    tests 
had  not  been  applied  to  lime  used  for  agricultural 
purposes.    In  regard  to  the  use  of  carbide  waste, 
he  might  say  that  from  samples  he  had  had  there 
was  some  evolution  of  acetylene  when  dilute  acid 
was  used,  but  there  could  not  be  very  much  from 
the  use  of  the  waste  product,  on  the"  soil.    Experi- 
ments were  being  made  at  Garforth    now.       The 
value  of  the  grinding  of  lime  depended  of  course 
on  the   better  distribution  obtained.    The   relative 
values  for  the  first  year  were  stated  to  be  some- 
thing like  twelve  to  one.     Five  cwt.  of  ground  lime 
could    be    applied     mechanically — that    was    with 
thorough   distribution — whereas   good   distribution 
could  not  be  obtained  with  less  than  2  or  3  tons 
if    applied    with    a    shovel;    but  there  had  to  be 
taken    into    account    the    ultimate    effects    of    the 


heavier  dressing  of  lump  lime  in  subsequent  years. 
The  small  amount  of  lime  in  basic  slag  was  appar- 
ently  quite  useless  for   correcting  "  sourness  "  in 
bad  cases.    It  was  very  often  advised  for  certain 
soils,  but  he  had  known  cases  in  which  it  had  not 
acted   at  all  until  the  soil    had  been  Jimed.       It 
required  heavy  liming  to  get  over  the  "  sourness  "  ; 
then  the  phosphate  would  act,  and  until  then  no 
addition  of  essential  plant  foods  would  make  any 
difference.       Naphthalene   or    phenolic   substances 
weie    used    for    partial     sterilisation;    substances 
effective    for   that    purpose    destroyed   the    fauna. 
i.e.,  the  protozoa,  but  the  spores  of  bacteria  were 
probably    retained    in   the   living    state   and    ulti- 
mately became  active.    The  one  essential  in  rela- 
tion to  the   use  of  any   waste  product  containing 
naphthalene    or    phenolic     bodies    was    that    the 
injurious  effects  must  disappear  before   the  culti- 
vated  crop  was   put  on;   otherwise  they  had  the 
same  effect   on  the  crop  as   on  the  bacteria   and 
protozoa     of     the     soil.      Calcium     sulphate    was 
of    course    of    no    use    to    get    rid    of    sourness : 
it     had     been     used    with     benefit    in     the    case 
of    alkali    soils    in   America.      As    to    the   use   of 
waste  lime  from  ammonia  stills,  if  the  incorporated 
compounds    were    easily     oxidisable    they    would 
become    harmless  after   a   winter's   exposure.     He 
would    hardly    expect    that    nitrating     organisms 
would  be  able  to  work  in  a  lime  sludge  of  the  kind 
spoken  of  by   Mr.  Finn — the  presence  of  cyanides, 
etc.,  would  make  it  very  doubtful.    The   recovery 
quantitatively  of  the  fertilising  elements  put  on  to 
the  land  in  various  forms  was  not  accomplished  In 
practice,  e.g.,  in  the  case  of  nitrogen  approximately 
70%  of  the  nitrogen  applied  in  heavy  annual  dress- 
ings of  dung  may  be  unaccounted  for  in  soil,  crop, 
or  drainage  water,  and  it  was  assumed  to  be  lost  as 
gaseous  nitrogen  into  the  atmosphere. 


Communication. 


FULMINATE  OF  MERCURY. 
Prof.  W.  R.  Hodgkinson  has  contributed  the 
following  remarks  on  the  paper  by  G.  S.  Heaven  on 
"  Fulminate  of  Mercury  "  (this  J.,  1918.  143  t)  :  — 
In  regard  to  the  constitutional  formula  of  mer- 
cury fulminate,  a  formula  based  on  the  mode  of 
formation  is  just  as  likely  to  represent  the  true 
constitution  as  one  based  on  the  decomposition 
products.  Mercury  fulminate  cannot  be  made 
without  the  action  of  nitrous  acid,  or  the  red 
oxides,  on  alcohol  in  the  presence  of  the  mercury 
salt.  The  interaction  of  pure  mercury  nitrate 
solution  and  alcohol  does  not  give  fulminate  hot 
or  cold,  but  a  solution  of  mercury  nitrate,  to 
which  alcohol  has  been  added,  treated  with  the 
red  gases  or  a  strong  solution  of  nitrous  acid, 
gives  the  fulminate,  the  reaction  assuming  the 
character  of  the  usual  method  of  making. 

The  action  of  nitrous  acid,  or  N2O3,  on  alcohol 
may  be  expressed  by 

CH  — N 
CH,  I  6 

CH2  +  N20,  =  C  —  N  +*2H.O 
OH  OH 

and  tins  "  fulminic  "  acid  in  presence  of  a  mer- 
cury or  silver  salt  forms  an  insoluble  compound 
which  separates  from  the  sphere  of  action.  Cer- 
tainly nitric  acid  is  re-formed  during  the  precipi- 
tation of  the  fulminate.  When  fulminate  is  boiled 
with  water  for  some  time  a  moderate  yield  of 
mercury  cyanate  is  obtained,  especially  if  the  mix- 
ture is  well  agitated  during  the  boiling.  . 

As  to  the  poisonous  properties  of  fulminate  the 
writer  of  this  note  has  certainly  suffered  from 
its  effects,  for  although  a  heavy  substance  it 
•'  dusts"  very  readily  when  in  a  dry  state. 
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Till:  CONSTITUTION  AND  INFLUENCE  OF  A 
COKED  DENDlilTIC   BTR1  CTUHB  IN  ALLOYS. 

BY  O.    SMAI.I.EY. 

Tih'  data  available  on  the  constitution  and 
Influence  of  the  cored  dendritic  structure  in  alloys 

was   sparse,    and    had    hitherto    received   but   little 

attention  from  either  the  ferrous  or  non-ferrous 
metallurgist.  To  the  former,  its  presence  is  most 
common  m  low-carbon-nickeJ  steels,  iu  all  grades 

of  nickel-Chrome  steels,  and  in  common  steels 
which  have  either  been  scorched  during  melting 
or  Incompletely  de-oxidised,    it  may  or  may  not 

be  detrimental  iu  its  influence,  various  opinions 
prevailing  as  to  its  significance;  it  is  seldom 
regarded  With  disfavour.  This  may  be  due  to  its 
almost  innate  connection  with  all  commercial 
steels  and  to  its  persistency  Irrespective  of  sub- 
sequent  treatment,  mechanical  or  thermal,  also  to 
it  being  in  no  wa\  associated  with  the  carbide  the 
physical  condition  and  geometrical  form  of  which 
are  primarily  responsible  for  the  ultimate  value  of 
all  steels. 

To  the  non-ferrous  metallurgist  a  dendritic 
structure  indicates  poor  physical  properties.  Its 
presence  can  nearly  always  be  accounted  for  and 
:ii  general  is  due  to  non-homogeneity  of  the  con- 
stituents, in  such  cases  its  removal  is  purely  a 
question  of  subsequent  heat-treatment  to  effect 
diffusion.  Failing  this,  combined  mechanical  and 
thermal  treatment  is  always  effectual  except  in 
some  special  alloys  where  its  origin  is  similar  to 
that  iu  steel:  in  these  cases  its  presence  persists 
after  repeated  rolling  and  annealing. 

An  example  of  this  type  is  found  in  oxygenated 
nickel  silver,  and  Thompson  '  states  that 
•'  nickel  silver  exhibiting  this  structure  is  almost 
devoid  of  ductility,  although  the  crystal  grain  be 
of  normal  size." 

In  view  of  these  facts,  before  considering  the 
actual  influence  of  this  structure  on  the  commoner 
alloys,  it  is  necessary  first  to  consider  the  genesis 
of  the  structure,  and  to  review  briefly  our  present 
knowledge  of  the  relation  of  composition  and 
structure  to  the  physical  properties  of  metals  and 
alloys. 

Genesis  of  micro-structure. 

In  all  alloys  the  micro-structure  has  its  origin 
in  the  freezing-out  from  the  molten  state,  hence 
for  the  purpose  of  this  investigation  metals  and 
alloys  will  be  subdivided  into  two  classes  : — I.  Pure 
metals  and  those  alloys  which  freeze  at  one 
specific  temperature;  II.  Alloys  which  freeze 
through  a  range  of  temperatures.  This  classifica- 
tion enables  a  clear  conception  to  be  framed  as  to 
the  nature  of  the  physical  changes  that  accompany 
alloys  during  solidification,  and  it  also  shows  at  a 
glance  whether  an  alloy  may,  or  may  not,  be  sub- 
ject to  the  influence  of  a  cored  dendritic  structure. 

The  origin  of  each  crystal  grain  of  alloys  of 
class  I.  is  its  centre,  from  whence  It  develops  in  a 
regular  fashion  determined  by  the  crystallographlc 
system   to   which  it  belongs;   the  last  particle   of 
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metal  to  freeze  Is  at  the  same  temperature  as  the 
first  particle,  so  that  each  crystal  grain  in  such 
alloys  is  homogeneous  throughout. 

Where  an  alloy  Creeses  through  a  range  of 
temperatures,  a  different  type  of  crystal  growth 
results,  and  It  Is  characteristic  of  solid  solution 
crystal  grains  of  an  IsomorphOUS  mixture  of  metals 
to  develop  taster  in  one  direction  than  in  another, 
resulting  in  the  formation  of  unbalanced  crystal- 
lites. This  is  illustrated  by  photomicrograph 
No.  20,  which  shows  the  formation  of  the  primary 
and  secondary  axes  on  incipient  Solidification 
anil  the  Subsequent  emanation  of  other  ,i\es, 
which  take  a  higher  order  Of  symmetry;  these  con- 
tinually grow  into,  and  are  fed  by  the  residual  or 
mother  liquor  until  solidification  is  complete.  In 
the  alloy  cited,  which  crystallises  in  the  cubic 
system,  these  skeletal  arms  are  shown  to  have 
developed  along  the  principal  axes  of  the  cube. 
Such  a  structure  at  once  indicates  that  sufficient 
time  has  not  been  allowed  during  solidification  for 
the  adjustment  of  the  homogeneity  which  theory 
demands,  so  the  intensity  of  the  heterogeneity  or, 
as  it  is  more  commonly  known,  "  coring  "  of  each 
crystal  grain  of  alloys  in  this  class  will  be  depend- 
ent upon  the  alloying  properties  of  the  metals 
concerned,  the  range  of  temperatures  through 
which  the  alloy  freezes,  and  the  rate  of  cooling 
during  solidification. 

The   relation  of  composition  and  structure   to   the 
physical  properties. 

Theoretically  the  physical  properties  of  all  metals 
and  alloys  are  governed  by  their  composition  and 
structure.  Unfortunately  practice  does  not  always 
conform  to  theory,   and  many  external    influences 


Fig.  1. 

must  be  taken  into  consideration,  viz.,  occluded 
gases,  volume  changes  on  solidification,  tempera- 
ture, impurities,  and  other  external  agencies,  each 
modifying  theory  to  a  degree  totally  dependent 
upon  the  constitution  aud  nature  of  the  metal  or 
alloy.  This  is  augmented  in  those  metals  and 
alloys  which  undergo  allotropic  and  isomeric 
changes  respectively,  and  in  many  instances  by 
physical  changes  which  are  not  accompanied  by  any 
apparent  structural  alteration.  An  example  of  this 
type  is  found  in  the  immediate  softening  and  sub- 
sequent hardening  of  aluminium  and  aluminium 
alloys  containing  small  quantities  of  magnesium, 
when  quenched  in  water  from  a  temperature 
between  400°  C.  and  500°  C. 

It  is,  then,  clear  at  the  outset  this  investigation 
is  limited  to  those  alloys  of  which  we  have  a  more 
precise  knowledge. 
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Table   1. 
Effect  of  forging  on  the  properties  of  " /3  "  brass,  ivhen  the  crystal  grain  is  reduced  and  when  it  is  unchanged. 


Mark 

Treatment. 

No.  of 

crystal 

grains  per 

sq.  cm. 

Yield 
point,  tons 
per  sq.  in. 

Maximum 
stress,  tons 
per  sq.  in. 

Elonga- 
tion, %  on 
2  in. 

Reduction 
of  area, 

%• 

Brinell 

hardness 

no. 

Alterna- 
ting 

impact 
no. 

"A"     1 
modified  1 

"  As  cast,"    3  in.  eq.  ingot. 
Forged  in  one  heating  to  H 
in.  sq.  bar.     ... 

152 
2535 

20-50 
18-90 

38-60 
4300 

1900 
2900 

21-50 
33-50 

159 
159 

23 

27 

"As   cast,"   3  in.   sq.  ingot. 

Forged   in    one    heating    to 

li  in.  sq.  bar.           

2500 
2565 

18-60 
19-80 

44-50 
44-90 

26-00             27-60 
26  00             2900 

159 

159 

19 
26 

Class  I.  Allocs. 

Of  the  alloys  in  this  class  are  those  of  eutectic 
composition,  int^rmetallic  compounds,  and  some 
special  alloys  having  an  exceedingly  small  freezing 
range,  e.g.,  aluminium-bronzes  and  high-tenacity 
brasses. 

Of  these  only  high-tenacity  brasses  will  be  con- 
sidered, and  only  for  the  purpose  of  bringing  out 
clearly  the  influence  of  a  cored  dendritic  structure 
in  alloys  of  class  II.;  and  to  show  that,  given 
an  isomorphic  alloy  of  homogeneous  texture, 
strength  and  ductility  depend  upon  the  size,  orienta- 
tion, and  external  form  of  the  crystal  grains,  so 
that  if  suitably  cast,  neither  mechanical  nor  ther- 
mal treatment  is  beneficial. 

Full  data  concerning  the  treatment  and  test 
results  obtained  in  practice  of  two  such  alloys  are 
included  in  Table  I.  These  figures  call  for  no 
special  comment,  being  self-explanatory.  The 
microstructure  of  each  alloy  is  similar,  with  the 
exception  of  the  size  of  the  crystal  grains,  and  is 
illustrated  by  fig.  1. 


The  former  was  made  to  the  following  com- 
position : — Cu  94,  Sn  5,  P  1%.  Twelve  bars  were 
chill-cast  in  pairs  9  in.  x  lj  in.  x  1|  in.  from  the 
same  melt  at  varying  temperatures,  ranging  from 
1112°  C.  to  1040°  C.  The  temperature  was  measured 
by  means  of  a  platinum-platinum  rhodium  thermo- 
couple protected  by  a  fused  silica  sheath.  The 
charge  was  well  stirred  before  reaching  each  pre- 
designed successive  temperature,  obtained  by 
allowing  the  metal  to  cool,  after  which  each  succes- 
sive pair  of  bars  was  cast. 

Tensile  and  Brinell  hardness  tests  were  made  on 
each  bar  and  are  included,  together  with  the  cast- 
ing temperatures,  in  Table  2. 

Microstructures,  representing  casts  1,  3,  and  G 
respectively,  are  illustrated  by  figs.  2,  3,  and  4,  at 
a  magnification  of  50  times,  showing  a  coarse  com- 
plex dentritic  structure  to  exist  in  cast  no.  1;  a 
similar  structure  in  cast  no.  3,  with  the  exception 
of  the  absence  of  the  dendritic  pattern;  and  no.  6 
to  exhibit  an  adumbrant  cellular  structure. 

The   effect  of   the    dentritic   structure    Is    thus 


Table  2. 
Influence  of  varying  tinting  temperature  on  the  properties  of  phosphor-bronze  castings  pou  red  from  the  same  melt. 


Cast 
no. 

Composition 

Casting 
tempera- 
ture. 

Yield 

point,  tons 

per  sq  in. 

Maximum 
stress,  tons 
per  sq.  in. 

Elongation 

%  on  2 

in. 

Reduction 
olarea,  %. 

Fracture. 

Brinell 

hardness 
no. 

1 

Cu        Sn        P 
93-90    5-25     0-85 

93-48    5-72    0-80 

1112°  C. 

10-40 

23-50 

23-50 

4-50 

Earthy  dendritic.     Ex- 
hibiting slight  oxide  in- 
clusions 

73 

2 

1085°  C. 

10-90 

24-60 

28-00 

6-20 

As  cast  no.  1,  but  free 
from  defects 

75 

3 

1075°  C. 

10-90 

25-30 

3000 

660 

Fine,  earthy,  almost  free 
from  crystal  Unity 

78 

4 

1050" C. 

10-40 

24-20 

22-50 

500 

Earthy  with  a  small  cop- 
per-coloured cavity  in 
the  centre 

78 

5 

1044°  C. 

1000 

20-40 

12-50 

310 

As  cast  no.  4,  but  more 
defective 

74 

6 

1040° C. 

1000 

18-80 

800 

2-70 

Earthy,  exhibiting  cop- 
per-coloured patches  in 
which  cavities  are  con- 
tained 

,. 

Class  II.  Alloys. 

Amongst  the  alloys  examined  of  this  class  are 
tin-bronzes,  brasses,   light  alloys,  and  steels. 

Tin-bronzes.  Of  the  innumerable  range  of  alloys 
offered  by  this  series  of  bronzes,  two  of  the  most 
important  will  be  considered,  namely,  ordinary 
phosphor-bronze  and  Admiralty  gun  metal. 


clearly  shown.  It  is,  nevertheless,  palpable  that 
although  casting  too  hot  is  detrimental,  through 
permitting  the  formation  of  a  highly  crystalline 
structure,  it  is  equally  detrimental  to  cast  at  any 
temperature  below  that  which  just  suffices  to 
suppress  its  formation;  the  poor  physical  properties 
that  accompany  the   low  casting  temperature  are 
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Casting  Temperature  111*2°  C. 
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Casting  Temperature  1075°  C. 
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Casting  Temperature  Experiments  with  Phosphot-Bronze — Chill  Casting. 
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not,  however,  attributable  to  structural  so  much  as 
to  mechanical  defects,  which  are  manifest  in  the 
form  of  entrapped  oxide,  liquation  spots,  and  cold 
cracks  due  to  the  increased  viscosity  of  the  metal. 

It  may  then  be  concluded  that  (1)  the  presence 
of  a  cored  dendritic  structure  is  embrittling  in 
its  influence  on  phosphor-bronze;  (2)  the  correct 
casting  temperature  depends  upon  the  size  and 
shape  of  the  casting  to  be  made,  and  for  general 
practice  the  best  results  will  be  obtained  between 
1100°— 1075°  C. 

Admiralty  nun  metal.  This  alloy,  while  per- 
mitting a  wider  range  of  casting  temperature,  is 
just  as  susceptible  to  the  formation  and  the  objec- 
tionable influence  of  a  dendritic  structure. 

C.  P.  Karr  and  H.  S.  Rawdon2  in  an  investigation 
on  this  alloy  found  for  ordinary  sand  and  chill 
castings  the  range  of  temperature  permissible  lies 
between  1120°  and  1270°  C.  This  is  to  some  extent 
supported  by  our  own  practice,  provided  the  alloy 
is  subsequently  treated  to  remove  the  dendritic 
cores  formed  at  the  higher  temperatures.  Failing 
this,  the  best  results  in  the  case  of  chill  castings 
are  obtained  from  1100°  to  1170°  C,  and  in  sand 
castings  from  1125°  to  1200°  0. 

That  the  absence  of  a  dendritic  structure  is  of 
high  importance  and  of  far  greater  moment  than 
a  tine  crystal  grain  may  be  gleaned  from  the  follow- 
ing  experiment : — 

Two  25-lb.  casts  of  this  alloy  were  made  from 
50%  virgin  metal  and  50%  previously  made  alloy, 
under  identical  conditions.    Two  ingots  were  cast 


matrix  of  a  cored  solid  solution  of  copper-tin-zinc, 
in  which  are  embedded  in  the  interstices  of  the 
primary  skeletal  crystallites  numerous  granules  of 
a  hard  light-coloured  rich-tin  compound. 

Photomicrographs  figs.  <>  and  S  show  annealing  to 
have  almost  removed  this  composite  dendritic 
matrix,  there  existing  now  a  simple  polyhedral 
crystalline  structure — common  to  that  of  pure 
metals— except  for  the  presence  of  some  of  the  hard 
copper-tin  compound,  which  is  still  present,  but  in 
reduced  quantities. 

It  is  clear  from  these  that  had  the  annealing 
been  such  as  to  effect  complete  solution  of  this 
hard,  brittle  compound  into  the  now  homogeneous 
a-matrix,  better  results  would  have  been  obtained 
on  test,  its  presence  being  conducive  to  both  inter- 
erjstalline  and  intergranular  brittleness. 

H  S.  Primrose3  states  that  "  for  general  work, 
such  homogeneity  is  obtained  by  annealing  this 
alloy  at  a  temperature  of  700°  C.  for  30  minutes." 

J.  O.  Longbottom  and  A.  Campion1  find  this 
temperature  to  be  injurious  to  Admiralty  gun 
metal  castings,-  and  that  homogeneity  is  best 
obtained  by  a  long  annealing  at  250°  C. 

The  present  experiments,  however,  indicate  that 
such  general  statements  cannot  be  made,  and  ex- 
perimental work  conducted  on  this  class  of  alloy  at 
different  times  proves  that  the  treatment  necessary 
to  obtain  the  best  results  is  determined  by  the  size 
and  condition  of  the  copper-tin  compound,  and  in 
the  case  .of  large  sand  castings  its  removal  is  not 
technically  practicable. 


Table_3. 
Effect  of  heat  treatment  on  the  praperties'of  Admiralty  gv/n  metal. 


Mode  of 
casting. 

Casting 
tempera- 
ture, 
"C. 

Subsequent 
treatment. 

Yield 
point,  tons 
per  sq  in. 

Maximum 
stress,  tons 
per  sq.  in. 

Elonga- 
tion, % 
on  2  .in. 

Reduc- 

of  area, 

/o 

Fracture. 

Brinell 
hard- 
juess  no. 

Number 

ol 

crystal 

grains 

per  sq. 

cm. 

Chill      .. 

1175 

None 

10-90 

11-20 

Nil 

Nil 

Uniform,  exhibiting  dend- 
ritic markings 

85 

2200 

Chill      .. 

1175 

Annealed 
725°  C.  for 
45  mins. 

9-50 

15-30 

1200 

1100 

Uniform,  granular 

55 

1760 

Sand     . . 

1175 

None. 

1000 

14-30 

600 

700 

Coarse,        exhibiting        a        78 
marked  dendritic  pattern 

69 

Sand     .  • 

1175 

Annealed 
725°  C.  for 
45  mins. 

7-80 

14-20 

1600 

2600 

Coarse,  presenting  an  ad- 
umbrant  dendritic    pat- 
tern. 

55 

70 

into  chill  moulds,  and  two  into  dry  sand  moulds. 
Casting  in  each  case  was  performed  at  a  tempera- 
ture of  1175°  C,  the  metal  reaching  a  maximum 
temperature  of  1270°  C.  in  the  furnace.  Tensile 
and  Brinell  hardness  tests  were  made  in  duplicate 
on  one  of  each  of  the  chill  and  sand  cast  ingots 
before  and  after  heat-treatment.  The  heat-treat- 
ment consisted  of  an  annealing  at  725°  C,  during 
45  minutes,  cooling  off  in  air.  The  results  of  the 
tests  are  embodied  in  Table  No.  3. 

The  nature  of  the  structural  changes  responsible 
for  the  improvements  in  the  physical  properties 
wrought  by  heat-treatment  in  both  the  chill  and 
sand  cast  specimens  are  shown  by  figs.  5,  6,  7, 
and  S,  each  specimen  in  the  "  cast  "  condition  dis- 
playing a  structure  of  a  complicated  nature,  the 
chill  cast  specimen  being  somewhat  similar  to  that 
of  the  phosphor-bronze  previously  considered. 

P.oth  the  sand  and  the  chill  cast  specimens  of 
this  mixture  consist  of  a  complex  definite  dendritic 

"  U.S.  Bureau  of  Standards,  Bulletin  No.  59. 


Brasses.  An  examination  of  the  constitutional 
diagram  of  the  copper-zinc  series  of  alloys  shows 
all  "  a,"  and  to  some  extent  "  a/3  "  brasses,  to 
enter  into  the  class  of  alloys  under  consideration. 
The  principal  value  of  a-brasses  being  their  mallea- 
bility and  ornamental  appearance,  the  effect  of  a 
dendritic  structure,  although  always  manifest — due 
to  the  high  casting  temperature  necessary — is  of 
little  moment.  That  its  presence  can  he  shown  to 
exercise  some  influence,  in  spite  of  the  native  soft- 
ness of  such  brasses,  however,  is  of  the  greatest 
importance  in  its  direct  correlation  to  other  alloys 
where  combined  tenacity  and  ductility  are  the 
essentials.  Unfortunately,  the  investigation  could 
not  be  conducted  by  simply  modifying  the  casting 
temperature,  as  in  the  case  of  the  tin-bronze  series 
of  alloys,  for  if  cast  too  hot  they  are  accompanied 
by   numerous   defects  in    the   form   of   blowholes, 

•i  The  Metal  Industry.  Vol.  10,  No.  24.' 
*  Trans.  Inst.  Eng.  &  Shipbuilders    in  Scotland,  1914 
(Newcastle  meeting). 
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oxide  contamination,  and  not  cracks;  or  if  cast 
too  cold,  "  spilliness,"  entangled  oxide,  and  foreign 
matter. 

The  difficulty  was  eventually  overcome  by  taking 
three  casts  of  70  :  30  brass  made  under  identical 
conditions,  cast  from  the  same  temperature  into 
slabs  4  ft.  x  1  ft.  x  1  in.,  and  having  everything 
in  common  with  the  exception  of  the  presence  of 
0'20%  of  arsenic  added  to  one,  and  T00%  of  iron  to 
another.  The  lower  half  of  each  slab  was  used 
for  the  requisite  physical  tests  in  the  "  east  "  con- 
dition. Similar  tests  were  made  from  the  upper 
half  of  each,   after  the  cast   cored  structure  had 


(2)  Its  formation  is  augmented  by  those  impuri- 
ties which  are  soluble  in  the  molten  alloy  and  pre- 
vented by  those  impurities  which  are  insoluble. 

a/3-Brasses.  These  will  only  be  considered 
briefly,  the  short  range  of  temperatures  through 
which  they  freeze  being  such  as  almost  to  prevent 
any  difference  of  composition  between  the  lirst  and 
last  portions  to  solidify.  This  is  particularly 
interesting  because  this  group  of  alloys  forms  the 
bedrock  on  which  is  built  all  high-tenacity  brass, 
and  proves  that  tlfeir  physical  properties  will  be 
purely  a  question  of  their  polymorphic  nature  and 
fineness  of  the  crystal  grain. 


Table  -1. 
Influence  of  impurities  on  the  properties  of  70  :  30  brass  before  and  after  the  removal  of  the  cast  structure. 


Mark. 

Composition. 

Physical  condition. 

Yield 

point, 

tons  per 

so.,  in. 

Maxi- 
mum 
stress, 
tons  per 
sq.  in. 

Elon- 
gation, 
%  on 
2  in. 

Reduc- 
tion of 
area,  % 

Brinell 

hardness 

no. 

Cu              Za 

As 

re 

"  As  cast " 

Cold -worked  and  annealed 

6-50 

8-00 

16  70 
21-50 

5800 
6800 

48-20 
62  00 

rH 

7000     |        3000 

- 

-  { 

55 
55 

2 

69-57          30  00 

0-20 

~~    i 

"  \s  cast  " 

Cold -rolled  and  an     aled 

6-20 
800 

15-30 
22-50 

39-50 
66-50 

3000 
64-00 

55 
55 

3 

69-50         29-50 

Nil 

100  { 

"  As  cast" 

Cold  rolled  and  annealed 

10-70 
1100 

24-00 
26-50 

5000 
54-00 

59  30 
67-00 

72 
76 

been  removed  and  the  brass  restored  to  its  original 
hardness.  This  latter  was  achieved  by  cold-rolling 
to  0-15  inch  in  five  passes,  with  one  intervening 
anneal  and  a  final  anneal,  the  temperature  of 
which  was  predetermined  by  experiment. 

The  test  results  are  given  in  Table  4,  and  show 
that  in  each  sample  the  improvement  wrought  by 
the  removal  of  the  cast  structure  is  different, 
being  a  maximum  in  No.  2  and  a  minimum  in  No.  3. 
The  explanation  of  this  is  not  far  to  seek.  In 
No.  1,  a  cored  dendritic  structure  is  replaced  by  a 
homogeneous  one  composed  of  polygonal  twin- 
crystals  (compare  figs.  9  and  12).  In  No.  2,  a 
similar  change  is  evinced,  but  the  dendritic  struc- 
ture is  more  marked  in  the  cast  sample  (compare 
figs.  10  and  12).  In  No.  3,  a  minimum  structural 
change  has  resulted  (see  figs.  11  and  12),  the  cast 
sample  of  this  brass  being  shown  to  exhibit  no 
trace  of  a  dendritic  pattern. 

That  the  added  impurities  should  have  such 
diverse  effects  on  70  :  30  brass  when  cast  from  the 
same  temperature — in  the  one  case  accentuating, 
and  in  the  other  preventing,  the  formation  of  a 
dendritic  structure — was  to  be  expected  on  con- 
sideration of  their  nature,  arsenic  being  soluble 
in  brass  when  molten,  forming  an  arsenide  of 
zinc  and  copper;  and  iron  forming  an  insoluble 
copper-iron  compound. 

The  influence  of  the  former,  then,  is  analogous 
to  that  of  phosphorus  in  steel,  which  forms  a  phos- 
phide of  iron  and  is  generally  responsible  for  the 
well-known  "  ghost  "  marks  or  heterogeneity 
common  to  ordinary  steels;  while  the  latter,  which 
is  present  in  the  form  of  finely  disseminated, 
insoluble  particles,  forms  the  nucleus  for  the 
germination  of  the  crystal  grains,  so  that  on  solidi- 
fication crystal  growth  now  tends  to  proceed 
radially  from  each  nucleus,  resulting  in  the  gross 
cored  dendritic  structure  being  replaced  by  a  tine 
grained  texture,  each  grain  having  an  onion-like 
type  of  coring,  i.e.,  it  is  heterogeneous  in  the  form 
of  concentric  layers. 

it  may  then  be  concluded, 

(li  A  dendritic  structure,  although  of  little 
moment  in  "  a  "  brasses,  is  distinctly  embrittling. 


Light  alloys.  In  the  course  of  recent  research  on 
this  series  of  alloys,  it  has  been  impossible  to 
correlate  structure  with  physical  properties.  More- 
over, a  metallographic  study  of  aluminium  and  its 
alloys  may  be  said  to  have  only  just  begun.  In 
one  instance  of  the  manufacture  of  some  small 
articles  from  an  aluminium-copper-ziue  alloy,  a 
great  variation  was  found  on  tensile  test.  The 
microscope  showed  each  sample  to  be  equally 
soun'd.  but  on  etching,  the  brittle  castings  pre- 
sented a  cored  dendritic  structure.  The  test  results 
obtained  are  given  in  Table  5.  In  spite  of  the 
evidence  of  this  structure  being  responsible  for 
these  results,  they  must  be  accepted  with  some 
reserve,  there  being  many  physical  changes  accom- 
panying this  class  of  alloys  which  are  at  present 
little  understood. 


Table  5. 

- 

Sample. 

Maximum 

stress  per 
sq. in. 

Elongation 
%  on 
2  in. 

Without  dendritic  structure 
With  dendritic  structure 

12  tons 
7  tons 

15-00 
2-00 

Steel.  The  most  noteworthy  feature  of  the  non- 
ferrous  alloys  just  considered  is  that  the  harder 
the  alloy,  the  more  susceptible  is  it  to  the  embrit- 
tling influence  of  a  cored  dendritic  structure.  It 
then  follows  that  its  absence  in  steel  is  of  para- 
mount importance,  particularly  with  regard  to 
special  si  eels  the  principal  qualities  of  which  are 
combined  strength  and  ductility.  This  is  discon- 
certing, as  at  the  present  time  the  nature  and 
constitution  of  heterogeneity  in  steel  are  conjec- 
tural. Its  origin  cannot  be  traced  directly  to  either 
incomplete  diffusion  of  added  elements,  or  to  the 
presence  of  the  commoner  impurities:  although  in 
every  instance  it  is  directly  connected  with  the 
freezing  out  of  the  steel  from  the  molten  condition, 
and  is  the  progenitor  of  the  ghost-markings 
manifest  in  all  "  worked  "  steel. 
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The  conflicting  views  on  ghosts  that  have  heen  ex- 
pressed by  various  authors,  notably  Arnold,5  Stead,' 
le  Chatelier  and  Lemoine,7  Charpy  and  Bonnerot," 
Hatfield,9  and  Rosenhain  and  '  Haughton,10  show 
that  ghosts  in  steel  are  not  only  little  understood, 
but  that  they  are  only  indirectly  connected  with  the 
commoner  foreign  elements,  such  as  phosphorus, 
silicon,  sulphur,  and  manganese.  The  variations 
found  by  each  of  the  forementioned  investigators 
when  working  with  the  same  reagent,  or  witli  re- 
agents having  similar  characteristics,  indicate  their 
presence  to  be  attributable  to  some  inherent  defect 
common -to  all  steels  in  a  greater  or  lesser  degree 
when  made  by  an  oxidising  process ;  this  defect  has 
not  received  due  consideration,  and  in  consequence 
each  claims  to  have  discovered  something  new. 
This  is  supported  by  the  fact  of  copper-depositing 
etching  reagents  being  found  to  be  equally  sensitive 
to  oxides,  silicates,  sulphides,  gas  fissures,  phos- 
phide, and  even  mechanical  defects,  and  to  reveal 
heterogeneity  equally  well  in  high  or  low  grade 
steels,  although  the  carbide  be  homogeneous.  This 
is  exemplified  by  figs.  13  to  IS.  Figs.  13  and  14 
were  taken  from  the  same  section  of  nickel- 
chrome  steel  (C  0-45,  P  002,  S  0021,  Si  01,  Mn 
0'00%)  cast  from  a  "  wild  "  heat,  and  etched  with 
nitric  acid  and  cuprie  chloride  respectively. 

Figs.  15  and  10  represent  a  special  high  grade 
nickel  steel  containing  C  040,  Si  000,  Jin  035, 
S  0-022,  P  0-01C,  Xi  3-50%,  when  etched  with  picric 
acid  and  cuprie  chloride  respectively. 

Figs.  17  and  18,  representing  a  poor  quality 
carbon  steel  containing  C  005,  Si  012,  Mn  110, 
S  0034,  P  0038%,  etc.,  were  etched  with  the  same 
reagents  as  those  shown  in  figs.  15  and  16  re- 
spectively. 

These  illustrations  show  the  carbide  in  each 
sample  to  be  uniformly  distributed  and  the  ghosts 
to  have  no  relation  to  the  heterogeneity  of  the 
essential  constituents  or  to  phosphorus,  sulphur, 
manganese,  or  silicon,  although,  as  fig.  18  indicates, 
their  presence  is  intensified  by  such  impurities. 

Impurities. 

In  view  of  the  changes  which  steel  undergoes  in 
the  process  of  solidification,  impurities  will 
influence  it  to  a  degree  depending  upon  their 
nature  and  quantity.  As  regards  common  steels 
the  elements  to  be  considered  which  give  rise 
to  these  impurities  are  carbon,  aluminium,  silicon, 
manganese,  sulphur,  occluded  gases,  and  phos- 
phorus; and  in  special  steels,  similar  elements, 
together  with  the  additional  elements  which  so 
classify  it. 

Carbon,  as  has  been  shown  in  the  three  steels 
cited  as  exhibiting  ghosts,  was  homogeneously  dis- 
tributed, so  does  not  call  for  consideration. 

Aluminium,  silicon,  and  manganese  may  be  con- 
sidered together,  each  being  used  as  a  deoxidant, 
although  their  actions  are  somewhat  different. 
They  are  used  singly  and  conjointly,  but  whether 
they  remove  the  oxygen  or  render  it  soluble  in  the 
steel  as  gas  or  oxide  is  not  known.  There  is,  how- 
ever, every  reason  to  believe  that  both  silicon  and 
manganese  perform  the  latter  function,  so  are  pre- 
ferable to  aluminium  so  far  as  the  casting  qualities 
of  the  steel  and  the  production  of  a  sound  ingot 
are  concerned,  but,  it  is  generally  believed,  to  the 
detriment  of  the  steel. 

Incidentally,  both  silicon  and  manganese  are  also 
beneficial  in  removing  the  injurious  influence  of 
sulphur  when  present  as  iron  sulphide,  converting 
it  into  a  comparatively  inert  sulphide. 

As  far  as  gaseous  impurities  are  concerned,  little 
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can  be  said.  Oxygen  has  been  mentioned,  but  there 
still  remain  to  be  considered  hydrogen,  carbon 
monoxide,  and  nitrogen.  Their  extreme  solubility 
in  the  molten  steel  is  well  known,  but  to  what 
extent  they  are  soluble,  in  what  form,  and  how 
they  influence  the  finished  product,  is  unknown. 
In  common  steel,  then,  we  may  have 

(1)  Aluminium  present  in  solid  solution  or  as  an 
insoluble  oxide. 

(2)  Silicon  and  manganese,  in  solid  solution,  as 
manganese  silicate,  or  as  a  complex  insoluble 
sulphide. 

(3)  Phosphorus  present  in  solid  solution  as  FeiP. 

Relation  of  impurities  to  ghosts. 

Impurities  in  steel  then  are  of  three  types  and 
may  be  classified  as  follows  :  (a)  those  insoluble  in 
the  toolten  metal;  (6)  those  separating  out  as 
definite  constituents  during  solidification;  and 
(c)  those  entering  into  solid  solution.  Hence  it  is 
quite  evident  that  the  mode  of  crystallisation  of 
steel  from  the  liquid  state  cannot  be  followed  so 
readily  as  with  non-ferrous  metals  and  must 
depend  upon  the  type  of  impurity  most  manifest. 

Of  the  insoluble  impurities,  sulphides  and  sili- 
cates, being  in  a  viscous  condition — their  melting 
point  being  lower  than  that  of  steel — are  entrapped 
in  the  meshes  of  the  branches  of  the  primary 
crystallites,  where  they  freeze,  taking  a  skeleton 
form  of  the  primary  dendrites.  If  present  in 
abnormal  amounts,  together  with  entangled  slag, 
free  alumina,  extraneous  refractory  material,  etc., 
they  will,  of  course,  tend  to  act  as  suggested  by 
Arnold. 

Whether  impurities  of  class  (u) — which  separate 
from  solution  during  solidification — are  present  or 
not,  will  depend  upon  the  condition  of  the  metal 
ia  the  ladle;  if  scorched  or  oxygenated,  it  is  quite 
conceivable  that  oxide  may  be  rejected  on  freezing 
and  be  present  in  the  finished  steel  in  mechanical 
admixture  at  the  junctions  of  adjacent  crystal 
grains.  An  example  of  this  type  is  illustrated  by 
photomicrograph  fig.  19.  In  consequence  there 
is  every  reason  to  believe  that  a  steel  correctly  de- 
oxidised, so  far  as  the  production  of  a  sound  ingot 
is  concerned,  may  still  contain  a  considerable 
amount  of  oxygen  in  solid  solution  as  oxide,  the 
solubility  being  increased  by  the  presence  of  such 
elements  as  nickel  and  chromium.  If  this  be  so, 
the  influence  of  this  oxide  will  be  similar  to  those 
impurities  of  class  (c),  which  exist  in  solid  solu- 
tion, and  intensify  the  production  of  a  cored 
dendritic  structure. 

The  influence  of  phosphorus  in  this  direction  has 
been  shown  by  Stead  (loc.  cit.),  and  the  fact  that 
an  oxygenated  steel  free  from  phosphorus,  silicon, 
manganese,  or  the  other  common  impurities, 
exhibits  an  exactly  similar  effect,  points  to  the 
presence  of  such  dissolved  oxide  which,  due  to  the 
mode  of  crystallising  of  the  steel  from  the  liquid 
state,  is  concentrated  in  the  interstices  of  the 
primary  crystallites. 

The  relative  positions  occupied  by  impurities  in 
steel  must  then  depend  upon  numerous  factors;  if 
a  common  grade  steel  containing  both  soluble  and 
insoluble  imptirities,  cast  from  the  correct  tempera- 
ture, they  will  be  contained  in  and  between  con- 
tiguous crystal  grains;  if  the  insoluble  impurities 
be  in  excess,  then  the  soluble  impurities  will  he 
more  concentrated  in  the  external  zones  of  each 
erjstal  grain.  If  the  soluble  impurities  be  pre- 
dominant, the  insoluble  impurities  will  be  forced 
between  the  primary  skeletal  arms  and  subsequently 
solidify,  in  situ,  together  with  the  residual  material 
containing  the  bulk  of  the  soluble  imptirities. 

In  special  steel  containing  soluble  impurities,  the 
extent  of  coring  will  depend  upon  the  quantity  of 
the  impurities  present,  together  with  alloying  pro- 
perties of  the  added  element  or  elements. 
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Influence  of  a  cored  dendritic  structure  on  the 
i>iii/siitit  properties  of  steel. 

An  Ingot  of  nickel  ell  runic  steel  of  the  composil  ton 
C  ii  .Ml.  Si  0  10,  Mn  007,  s  0-O25,  P  0-03,  Ni  2-00, 
Cr  L'tMi  ,  \\:'s  used  for  this  investigation;  it  was 
Known   to    have    been   east     loo   hot,    and    found   to 

have  a  marked  dendritic  structure. 

Static  and  dynamic  stress  tests  were  taken  from 
one  half  of  the  base  of  the  ingot,  in  the  "  cast  " 
condition,  after  annealing,  and  after  hardening. 
Similar  tests  were  made  from  the  other  half  in  the 
annealed  and  hardened  conditions,  after  reducing 
by  "  forging  "  to  one  half  the  original  cross 
Becttona]  area  and  also  after  reducing  to  one- 
eleventh  tlic  original  cross  sectional  area. 


perature  of  18°  C,  and  subsequently  temi>ered  in 
oil  at  105°  C,  for  1  hour.  This  latter  treatment 
was  performed  as  a  safeguard  against  cracking  ou 

minding.     The  test    results  arc  detailed  in  Table  6, 

and  clearly  show  the  Improvement  effected  by 
•'  forging  "  on  this  steel,  in  both  the  annealed  and 
hardened  condition. 

The  structural  changes  responsible  for  this  im- 
provement    are    depicted    by     photomicrographs 

tigs.  -JO,  21,  and  12",  representing  samples  nos.  1,  lb', 
and  lie  respectively,  In  either  the  annealed  or 
hardened  condition,  delineating  the  progressive  de- 
formation of  the  primary  dendrites  by  mechanical 
treatment. 

That  neither  Oneness  of  the  crystal  grain  nor 
homogeneity   of  the  carbides   lias   any  influence  is 


Table  6. 

■  of  forging  on  the  physical  properties  of  nickel  chvome  steel  in  the  amnealed  and 

hardened  condition. 


Mark. 

Physical 

condition. 

Yield 

point, 
Treatment.      tons 
per  so.. 

in. 

Maxi- 
mum 

stress, 

tons 

per  sq. 

in. 

Elon- 
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tion. 

%  on 
2  in. 

Re- 
duc- 
tion of 
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% 

Fracture. 

Brinell 
hard- 
ness 
no. 

Calcu- 
lated 

ten- 

ueity. 

Alter- 
nating 

imparl 

no. 

Izodt, 

jiti|,:e- 

ft.  lb. 

ab- 
sorbed. 

"  As  ea:~t." 

None.          :  28  80 

30-50 

1-50 

1  00 

Coarse     crys- 
talline,    ex- 
hibiting lull 
liaut  crystal 

223 

55 

1 

4 

facets. 

"As 

Annealed              S1'50 

5000 

13-50     S 

Coarse   cryst- 

207 

51 

107 

26 

■.luo     e.     1  hr. 

alline,  but  of 

Cooled  in  fur- 

dark velvety 

1. 

nace.     Ren  n 
noaled790°C. 

appearance. 

1  hr.    Cooled 

in  furnace. 

\-  oast." 

Annealed     as      54-20 
above  and  oil- 

51-20 

Nil. 

Nil. 

Fine,  amorph- 
ous,  exhibit- 

578 

140 

1 

11 

hardened. 

ing  an  adum- 
brant   dend- 
ritic pattern. 

"As.     f  unfed. 

Annealed 

31-80 

50-00 

2300 

5500 

Grey  velvety. 

207 

51 

173 

53 

reduced  to   J 

900°  C.     lhr. 

Cup  and  cone. 

the      original 

Cooled  in  fur- 

cross sectional 

nace.     Rean- 

aroa. 

nealed790'C. 

1  hr.     Cooled 

If. 

in  furnace. 

• '  As   forged." 

Annealed     as      8000     SO  00      0-30      Nil. 

Fine,  amorph- 

578 

140 

5 

31 

reduced   to    J 

above  and  oil- 

i 

ous. 

the      original 

hardened. 

cross  sectional 

area. 

"A-  forged." 

Annealed              3000 

4960 

2600 

6300 

Grey   velvety. 

207 

51 

201 

72 

reduced        to 

900°  C.     lhr. 

Cup  and  cone. 

v', 111    tho    ori- 

Cooled in  fur- 

gin 1 1        cross 

nace.      Rean- 

led  ]"!ial  area. 

nealedWHi    ( '. 

Iff. 

1  hr.     Cooled 

in  furnace. 

"AS  forged." 

Annealed     as 

12400  12400      100 

Nil. 
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578 

140 

7 

21 

reduced        to 

above  and  oil- 

ous. 

Ath    the   ori- 

hardenod. 

•_'iniil        cross 

sectional  area. 

Forging  was  performed  at  1050°  O.,  one  heating 
sufficing  for  the  former  reduction,  and  two  heatings 
for  the  latter.  Each  sample  was  given  a  double 
anneal,  performed  at  900°  0.  and  at  790°  0.,  under 
Identical  conditions.  The  efficacy  of  this  treatment 
is  made  apparent  by  the  similarity  of  the  tenacity 
and  hardness  figures  obtained  from  each  sample, 
the  former  being  50  tons  i>er  sq.  in.,  the  latter  207. 

The  remaining  portions  from  each  of  the  annealed 
samples  were  machined  to  the  same  dimensions  for 
hardening  purposes,  001  in.  being  allowed  for 
removal  by  grinding  after  quenching. 

Bach  sample  was  heated,  In  an  electric  tube 
furnace,  to  a  temperature  of  S0°  C.  +  2°C.,  above 
the  calescence  point,  quenched  in  oil  having  a  tern- 


evinced  by  the  size  of  crystal  grain  in  samples 
If  and  Iff  being  similar,  and  by  the  fact  that 
each  section,  on  etching  with  either  nitric  acid  or 
picric  acid,  shows  the  carbide  to  be  uniformly 
distributed. 

It  may  then  conclusively  be  staled  that  "  cored  " 
dendrites  present  in  nickel  chrome  steel  give  rise 
to  cleavage  brittleness,  and  that  "  forging," 
although  not  affecting  diffusion,  causes  an  inter- 
penetration  of  the  branches,  and  if  carried  far 
enough  removes  its  embrittling  propensities,  tending 
to  give  to  the  steel  a  fibre,  thereby  strengthening 
it  against  impact  shock  applied  at  right-angles  to 
the  direction  taken  by  it,  but  weakening  it  if  applied 
in  a  parallel  direction. 
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This  latter  is  substantiated  by  single  blow  impact 
tests  which  were  made  on  longitudinal  and  trans- 
verse test-pieces   cut   from  each   annealed  sample. 
the  results  of  which  are  given  below  : — 
Impact  figures  in  ft. -lb. 

Longitudinal.     Transverse. 
1A  . •  . .     26  24 

1FA 53  37 

1FFA 72  26 

Tossibly  the  most  striking  feature  of  these  results 
is  the  considerable  improvement  effected  by  forging 
in  the  reduction  of  area  and  the  shock-resisting 
properties  when  in  the  annealed  condition.  The 
greatest  influence  of  the  removal  of  the  dendritic 
structure,  however,  seems  to  be  when  the  steel  is 
hardened,  and  although  samples  1  and  Iff  have 
everything  in  common  with  the  exception  of  the 
crystalline  formation  of  the  primary  cores,  these 
show  a  difference  in  the  tensile  tests  of  70  tons  per 
sq.  in. 

Conclusions. 

(1)  Analogies  exist  between  alloys  with  regard 
to  the  origin,  constitution,  and  objectionable 
influence  of  a  cored  dendritic  structure. 

(2)  Soluble  impurities  give  rise  in  all  alloys  to 
a  cored  structure  which  is  peculiarly  persistent  and 
detrimental  to  their  physical  strength,  despite 
subsequent  treatment. 


able  assistance  rendered  by  Mr.  R.  h.  G.  Johnston 
and  Mr.  R.  N.  Richardson  in  the  preparation  of  this 
paper. 

Discussion. 

Trof.  Louis  stated  that  Mr.  Smalley  had  tackled 
one  of  the  most  difficult  and  most  complicated 
subjects  in  the  range  of  metallurgy  and  one  on 
which  very  many  and  very  widely-divergent  opinions 
were  held.  It  would  be  difficult  to  select  a  better 
subject  for  discussion. 

Mr.  H.  Duxfoiu)  Smith  said  that  some  of  the 
figures  for  maximum  stresses  given  for  Admiralty 
gun  metal  and  for  phosphor  bronze  castings  were 
so  very  much  below  what  one  usually  obtained  in 
practice  that  it  made  one  think  there  might  be 
some  cause  for  such  low  figures.  He  wondered 
whether  some  oxide  had  been  occluded  in  the 
Admiralty  gun  metal. 

Mr.  G.  Duncan  asked  how  the  samples  were 
taken  for  the  estimation  of  phosphorus  and 
manganese  in  steel.  In  making  a  eutectic  mixture 
of  antimony  and  lead,  he  had  found  trouble  due  to 
segregation.  When  a  small  bar  was  cast  into  a 
smaU  thin  mould,  there  were  very  marked  differ- 
ences when  the  sample  was  sawn  through  the- 
centre  or  diagonally. 

Professor  Henry  Louis  remarked  that  dendritic- 
crystallisation  was  not  confined  to  metals.     For  ai 


Fig.  21. 

(3)  The  geometrical  relationship  between  a  cored 
structure  and  the  crystallographic  system  to  which 
the  alloy  belongs  is  determined  by  the  nature  of 
the  alloy,  the  casting  temperature  and  rate  of 
cooling,  and  the  impurities  present. 

(4)  Ghosts  are  universal  in  all  steels  made  by 
an  "  oxidising  process."  They  may  exist  in  the 
absence  of  solid  foreign  matter,  but  the  converse 
does  not  hold. 

(5)  Ghosts  are  an  effect  of  soluble  inpurities. 
and  the  laminated  form  usually  exhibited  by 
"  worked  "  steel  is  a  result  of  the  attenuation  of 
the  cored  primary  crystallites.  They  are  un- 
affected by  any  kind  of  heat-treatment,  normal  or 
abnormal;  inconsequence,  if  the  original  dimension 
of  (he  primary  crystallites  be  known,  the  degree 
of  mechanical  work  applied  to  steel  is  readily 
revealed  by  the  aid  of  a  copper-depositing  etching 
reagent. 

(G)  Many  structural  anomalies  exist  in  steel,  and 
the  copper-depositing  reagent  is  a  valuable  adjunct 
to  the  metallographist  if  skilfully  used. 

In  closing,  I  wish  to  thank  Colonel  Hadcock  for 
permission  to  draw  upon  the  data  accumulated  in 
the  laboratory  of  Messrs.  Sir  W.  G.  Armstrong, 
Whitworth  &  Co.,  Ltd..  and  to  recognise  the  valu- 


FlG.  22. 

long  time  he  had  looked  upon  dendritic  structure- 
in  an  alloy  as  an  indication  of  crystallisation; 
through  a  rapidly-passing  phase.  He  meant  that, 
if  one  took  a  homogeneous  substance,  there  was; 
no  reason  why  the  crystals  should  not  be  perfectly 
complete.  There  was  sufficient  matter  to  fill  out 
the  skeleton,  so  to  speak,  of  the  crystal.  In 
crystallising  material  like  brass,  as  any  one  of  the 
particular  brasses  fell  out  of  solution,  the 
remainder  necessarily  changed  position  rapidly 
and,  therefore,  it  was  necessary  to  suppose  that 
there  would  not  be  sufficient  material  to  fill  out 
the  skeleton.  Up  to  a  point,  that  appeared  to  be 
a  feasible  explanation,  but  there  was  the  con- 
sideration that  the  best  dendrite  that  he  knew 
was,  probably,  the  crystallisation  on  the  surface 
of  star  antimony,  which  was  usually  looked  upon 
as  an  indication  of  a  very  high  degree  of  purity. 
Obviously,  therefore,  there  must  be  more  than  one 
reason  for  the  formation  of  a  dendritic  crystal. 
Mr.  A.  Short  said  that  commercially  pure  anti- 
nomy was  not  absolutely  pure:  it  was  very  seldom 
over90£%  of  i  urity,  so  that  there  might  be  enough 
impurity  to  help  the  crystallisation  in  dendritic 
form.  A  cast  block  of  lead  when  etched  gave  an 
appearance  very  similar  to  some  of  the  structures- 
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which  had  been  shown  bo  t  lie  photomicrographs 

Mr.  Ukvtto.n  suid  that  most  of  the  ghosts  the 
author  bad  shown  were  etched  with  copper  reagent. 
There  were  oilier  kinds  of  ghosts  that  did  not 
require  sueh  treatment  to  sliow  them  up,  in  the 
cast  condition  at  any  rate— ghosts  that  had  got 
occlusions  in  the  metal.  It  was  evident  thai  there 
were  two  kinds  of  ghosts.  Mr.  Smalley,  with  the 
copper  reagent,  had  shown  ghosts  on  seveial  kinds 
Of  steel  but,  in  the  ordinary  course  of  events,  tin- 
speaker  did  not  think  It  would  be  fair  to  refer  to 
these  steels  as  being  ghost-marked.  It  seemed 
jary  to  distinguish  U-tweeii  ghost-murks  that 
did  barm  and  ghost-marks  that  did  not.  Ghost- 
marks  willi  occlusions  certainly  did  harm  and  they 
were  absolutely  attributable  to  the  steel-maker. 
Mr.  Smalley  had  referred  to  scorching  and  oxida- 
tion but  did  not  exactly  indicate  Whether  these 
were  the  same.  It  was  the  speaker's  experience 
that  the  holier  the  steel  was  made,  within  reason. 
suitable  after-treatment,  teeming,  checking  down. 
etc.,  was  much  more  likely  to  get  rid  of  what  were 
known  as   ghost  marks  with    occlusions. 

Mr.  Dnrnronn  Smith  asked  how  the  "  A  "  sample 
was  modified  in  Table  1. 

Mr.  Smii.i.ev  replied  that,  as  to  the  low  figures 
for  the  phosphor  bronze,  the  tests  he  had  included 
were  quite  normal.  They  were  good,  sound  works' 
practice  results.  The  bronze  was  not  entirely 
free  from  occluded  slag;  no  metal  was.  As 
I.' r  as  the  Admiralty  gun  metal  was  con- 
cerned, his  low  results  were  obtained  purposely. 
The  bars  were  cast  in  vertical  chills  1',  In. 
square.  They  were  doing  some  experiments 
al  the  time  on  extruded  metal,  and  bars  cast,  in 
that  way  gave  information  with  regard  to  that 
j.-oint  besides  showing  exactly  the  Influence  of  the 
dendritic  structure.  Dendritic  structure  was  an 
unbalanced  structure  and  crystals  emanating  from 
the  plane  of  the  cooling  surface  which  were  respon- 
sible for  the  low  results  In  the  Admiralty  gun 
n, rial  clearly  explained  the  results  fo  which  Mr. 
Smith  had  referred  and  were  not  due  to  any  un- 
trapped  oxide  or  deleterious  slag.  As  to  Table  1 
"A"  modified,  the  analysis  of  cast  "A"  was 
copper  59,  zinc  38,  aluminium  3%.  Cast  "  A  " 
modified  was  the  same  alloy  except  that  1%  of  zinc 
was  replaced  by  1%  of  iron,  the  latter  being  intro- 
duced to  create  a  nucleus  action  for  the  growth 
of  the  crystal  grain.  In  sampling  phosphor  bronze 
and  the  Admiralty  gun  metal,  drillings  were  taken 
near  the  top  and  bottom  of  the  ingot.  In  steel, 
duplicate  drillings  were  taken  In  different  portions 
of  tin-  ingot.  The  most  difficult  point  with  which 
they  had  to  contend  was  what  the  strength  of  the 
metal  was  due  to.  That  was  a  question  to  which 
he  could  not  attempt  to  reply  at  present. 
As  to  Mr.  Grafton's  remarks,  what  he 
inferred  was  that  true  ghosts  in  steel  resulted 
from  soluble  impurities,  and  not  from  insoluble 
impurities.  Such  ghosts  were  equally  detrimental 
to  those  produced  by  insoluble  impurities.  In- 
soluble impurities  were  always  present  in  ghosts 
in  virtue  of  the  mode  of  solidification  of 
the  steel.  The  insoluble  impurity,  or  the  slag  to 
which  Mr.  Gratton  referred,  always  accompanied 
ghosts.  As  regarded  the  soluble  impurity  or  true 
ghosts  not  being  detrimental,  he  thought  the  tests 
he  had  shown  completely  settled  the  point  that  they 
were  actually  detrimental,  sufficient  to  cause  serious 
trouble  to  steel  In  the  absence  of  any  occluded 
slag.  Tests  made  with  the  grain  and  against  the 
grain  of  the  ghosts  gave  figures,  respectively,  of 
72  tons  and  20  tons.  He  had  not  really  been  testing 
whether  an  insoluble  ghost  or  an  insoluble  slag 
was  detrimental  or  more  detrimental  than  the 
other  ghost.  He  was  trying  to  demonstrate  that  a 
dendritic  structure  gave  rise  to  ghosts,  which  were 
exceedingly  detrimental  to  the  quality  of  the  steel. 


New  York  Section. 

Meeting  held  at  the  Ohemieta'  club  on  April  12i7i, 
1918. 


PLANNING  A  RESEARCH  LABORATORY  FOE 
AN  INDUSTRY. 

11Y    UK.    C.    E.    K.    MEES. 

(Abstract.) 

For  the  internal  organisation  of  an  industrial 
research  laboratory  there  are  two  forms  of 
organisation  possible.  For  brevity  these  may  be 
spoken  of  as  the  "  departmental  "  system  and  the 
•'  cell  "  system.  In  the  departmental  system  the 
organisation  is  that  familiar  to  most  businesses. 
The  work  of  the  laboratory  is  classified  into  several 
departments — physics,  chemistry,  engineering,  and 
so  on,  according  to  the  number  necessary  to  cover 
the  field,  and  each  of  these  departments  is  in  charge 
of  a  man  of  suitable  scientific  attainments.  In  a 
large  department  each  of  these  men  will  in  turn 
have  assistants  responsible  for  sections  of  the 
department,  all  the  heads  of  departments  finally 
being  responsible  to  the  director  of  the  laboratory- 
Under  the  alternative  or  cell  system  the  laboratory 
consists  of  a  number  of  investigators  of  approxi- 
mately equal  standing  in  the  laboratory,  each  of 
them  responsible  only  to  the  director,  and  each  of 
them  engaged  upon  some  specific  research.  Bach 
such  investigator,  of  course,  may  be  provided  with 
assistants  as  may  be  necessary. 

In  practice,  some  combination  of  these  two 
systems  of  organisation  is  essential  and  will 
develop  in  any  laboratory.  The  form  of  organisa- 
tion which  is  the  easiest  in  administration  is  un- 
doubtedly some  modification  of  the  departmental 
system,  since  only  by  this  means  can  young  students, 
fresh  from  college,  acquire  adequate  training  and  at 
the  same  time  keep  in  touch  with  different  branches 
of  their  subject  and  avoid  the  danger  of  over- 
specialisation  too  early.  A  laboratory  should 
therefore  be  organised  in  departments  with  an 
intra-departmeutal  arrangement  under  which  a 
young  man  who  develops  the  ability  to  carry  out  his 
own  work  may  be  able  to  take  up  work  on  his 
own  initiative,  still  retaining  his  position  in  the 
department  and  carrying  on  his  work  under  the 
general  supervision  of  the  chief  of  his  department. 

The  laboratory  itself  should  be  housed  in  a 
convenient,  special  building.  It  is  very  advisable 
that  all  research  work  under  the  same  general 
direction  should  be  conducted  under  the  same  roof, 
although  in  technical  research,  where  it  Is  often 
necessary  to  instal  model  plants  on  a  small  scale, 
this  cannot  always  be  carried  out.  The  annual 
cost  of  research  work  is  very  high  in  comparison 
with  the  cost  of  the  building  itself.  The  greater 
part  of  that  expenditure  is  on  salaries,  and  any 
inconveniences  or  disadvantages  which  may  be 
caused  by  the  working  conditions  and  surround- 
ings can  easily  depress  the  production  to  an  extent 
which  renders  economies  in  building  very  unprofit- 
able. The  cost  of  the  research  man,  in  fact,  is  so 
high  that  it  is  worth  while  to  provide  him  with 
the  very  best  facilities  for  carrying  out  his  work. 

Research  laboratories  are  almost  always  too 
small,  and  it  is  desirable  that,  in  designing  such 
a  laboratory,  some  system  of  construction  should 
be  chosen  in  which  expansion  can  be  obtained  by 
the  duplication  of  units.  It  is  important,  also,  in 
designing  a  laboratory  to  arrange,  if  possible,  that 
expansion  may  take  place  without  any  considerable 
rearrangement. 

Everything  that  has  been  said  as  to  the  necessity 
for  the  provision  of  a  satisfactory  building  applies 
also  to  the  question  of  equipment,  but  with  even 
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greater  force.  It  is  an  economic  error  to  allow 
expensive  men  to  be  short  of  the  apparatus  which 
they  require  for  their  work.  The  total  cost  of 
equipment  for  a  physical  laboratory  represents 
about  two  months'  cost  of  operation,  and,  if 
economies  are  to  be  made,  it  is  clear  they  should  be 
made  in  limiting  the  amount  of  work  undertaken 
and  the  consequent  cost  of  operation,  rather  than 
in  depriving  the  employed  workers  of  the  necessary 
tools  for  their  work. 

From  various  sources  of  published  information, 
as  well  as  from  personal  experience,  it  is  possible 
to  form  an  estimate  of  the  cost  of  a  research 
laboratory  per  scientific  worker  employed,  taking 
the  term  "  scientific  worker  "  to  cover  all  graduate 
men  working  in  the  laboratory.  It  might  seem 
that  there  would  be  very  great  variation  in  the 
cost,  but  in  laboratories  of  the  physical  and  chem- 
ical type  there  is  a  surprising  agreement  between 
the  different  figures,  which  show  that  cost  of  build- 
ing and  equipment  for  a  laboratory  will  be  between 
S3000  and  S4000  per  man;  it  may  be  taken,  there- 
fore, that  the  first  cost  of  a  laboratory  will  be 
about  S3500  per  scientific  worker  employed.  The 
annual  cost  of  maintenance  of  such  a  research 
laboratory  appears  to  be  slightly  lower  than  the 
first  cost.  Probably  $3300  per  man  would  be  a  fail- 
estimate  of  the  cost  of  maintenance,  and  of  this 
about  60%  represents  salaries  and  wages  and  the 
other  40%  all  other  expenses. 

The  work  of  an  industrial  research  laboratory 
may  be  classified  in  three  divisions  :— 

A.  Work  undertaken  on  the  initiative  of  manu- 
facturing divisions  for  the  improvement  of  opera- 
tions, for  the  lowering  of  cost,  or  in  order  to  locate 
manufacturing  difficulties. 

B.  Work  undertaken  with  a  view  to  the  develop- 
ment of  new  materials  or  of  entire  new  processes. 
This  may  be  initiated  by  the  management,  by 
manufacturing  sections,  by  sales  divisions,  or  by 
the  director  of  the  laboratory  or  his  assistants. 

C.  Work  which  deals  with  the  fundamental 
theory  of  the  subject  the  results  of  which,  if 
successful,  will  lay  a  foundation  for  the  expansion 
of  the  industry  as  a  whole,  along  lines  whicli 
usually  cannot  be  foreseen  when ""  the  research 
work  is  commenced. 

The  work  classified  under  Division  A  is,  of 
course,  common  to  all  industrial  laboratories,  and 
many  research  laboratories  in  connection  with 
manufacturing  plants  confine  themselves  almost 
entirely  to  problems  arising  from  the  manufactur- 
ing division. 

Class  B  includes  a  large  portion  of  the  work  of 
industrial  research  laboratories,  and  the  best 
known  successes  of  such  laboratories  are  included 
in  this  division.  A  typical  example  is  the  develop- 
ment of  the  drawn  wire  tungsten  filament  by  the 
research  laboratory  of  the  General  Electric  Com- 
pany, a  research  which,  although  originating  from 
a  general  research  on  the  properties  of  rare  metals 
such  as  would  be  classified  under  Division  C, 
developed  into  a  study  of  tungsten  with  the  direct 
purpose  of  obtaining  a  satisfactorv  lamp  filament 
from  the  metal.  Another  example  is  the  manu- 
facture of  indigo  by  the  Badische  Company.  Such 
researches  usually  have  their  basis  in  some  funda- 
mental work. 

More  rarely  do  research  laboratories  work  on 
subjects  classified  under  Division  C,  that  is,  on  the 
fundamental  theory  of  their  subject.  Yet  those 
who  do,  achieve  the  most  conspicuous  successes 
The  work  of  Prof.  Abbe  on  the  theory  of  the 
microscope,  and,  indeed,  all  the  work  on  applied 
optics  at  Jena,  come  under  this  heading  The 
great  success  of  the  Zeiss  works  is  directly  due  to 
the  attention  paid  by  Abbe  to  the  development  of 
the  fundamental  theories  of  optics.  At  the  General 
Electric    laboratory  at  present    much  attention  is 


being  paid  to  the  emission  of  electrons  from  hot 
bodies,  and  from  this  work  there  have  already 
developed  the  Coolidge  X-ray  tube  and  the 
Kenotron  high-frequency  transformer,  while  the 
possibilities  of  application  are  as  yet  only  just 
beginning  to  be  realised. 

If  proper  co-ordination  exists  between  the  labora- 
tory aud  the  management,  work  classified  under 
A  and  B  will  certainly  be  reasonably  remunerative, 
although  not  necessarily  so  completely  so  as  to 
pay  the  dividends  on  an  investment  in  the  research 
laboratory,  which  is  commonly  expected  from  such 
an  investment.  The  same  may  not  appear  true  iu 
the  case  of  Division  C,  the  fundamental  work, 
which  in  the  hypothetical  case  discussed  would 
represent  nearly  a  third  of  the  total  expenditure  of 
the  laboratory;  nevertheless,  it  is  probable  that  this 
section  of  the  work  would  be  likely  to  prove  the 
most  remunerative  of  all,  as  exemplified  by  such 
work  as  that  done  by  Prof.  Abbe  on  the  geometrical 
laws  which  govern  the  formation  of  images  by 
lenses;  by  the  various  bureaus  of  standards  in 
research  on  analytical  methods;  the  study  of  the 
relation  between  inductance  and  capacity  in  alter- 
nating electrical  circuits ;  work  on  the  photo-electric 
effect,  the  diffraction  of  the  X-rays  by  crystals,  or 
the  emission  of  electrons  by  hot  bodies,  etc. 

It  is  often  felt  that  small  industries  cannot  afford 
to  support  scientific  research,  but  this  argument  is 
exactly  as  if  it  were  suggested  that  small  indus- 
tries cannot  afford  to  support  advertising.  The 
object  of  spending  money  on  research,  for  a  small 
industry  at  any  rate,  is  not  to  support  the  research 
but  to  be  supported  by  it,  and  it  is  scarcely  an 
exaggeration  to  say  that  the  smaller  a  business  is, 
the  more  important  is  it  that  it  should  make  use 
of  scientific  research  to  the  greatest  extent  possible. 

A  small  business  is  at  a  disadvantage  in  com- 
parison with  a  large  one  in  regard  to  all  its  cost 
charges.  In  the  purchase  of  raw  materials,  in 
manufacturing,  and  in  selling,  its  cost  per  unit 
of  output  tends  to  be  larger  than  in  the  case  of 
big  businesses,  but,  on  the  other  hand,  it  is  at  a 
real  advantage  in  regard  to  flexibility  and  enter- 
prise. Any  large  business  must  necessarily  be 
cautious  and  conservative.  The  amount  at  stake 
is  so   large   that    the  penalty    of  error  is   heavy. 

Small  businesses  can  therefore  make  far  more 
use  of  a  research  laboratory  and  get  a  much 
bigger  percentage  return  for  the  expenditure  than 
any  big  company  can  hope  to  do.  In  the  small 
business,  in  fact,  a  research  laboratory  closely 
associated  with  one  of  the  high  executive  officers 
should  begin  to  return  a  profit  within  a  few  months 
of  its  establishment,  whereas  in  the  case  of  a  large 
company  it  may  be  years  before  a  research  labora- 
tory can  be  considered  to  be  financially  successful. 

The  greatest  difficulty  in  the  establishment  of  a 
research  laboratory  in  a  small  business  is  that  any 
research  laboratory  will  depend  for  its  value  upon 
the  quality  of  the  men  at  the  head,  or,  if  the 
laboratory  is  really  small,  of  the  man  at  the  head, 
and  a  small  business  often  feels  that  it  cannot 
afford  to  pay  even  one  good  scientific  man.  The 
solution  of  this  in  a  technical  business  might  be 
that  the  research  man  should  also  be  an  officer  cf 
the  company,  so  that  his  cost  is  borne  not  only  by 
the  scientific  work  but  also  by  the  value  of  the 
executive  position  which  he  holds.  It  may  be 
objected  that  an  investigator  would  not  as  a  rule 
prove  a  capable  business  man,  but  there  seems  to 
be  no  particular  evidence  for  this  common  belief, 
and  there  are  many  examples  of  men  trained  in 
science  who  have  proved  extremely  good  adminis- 
trators. In  many  cases  it  will  be  found  that  the 
technical  industries  are  directed  by  technical  men 
who  were  themselves  directly  concerned  with  de- 
velopment and  manufacture  rather  than  with  finan- 
cial or  business  direction. 
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proceedings  of  the 
Thirty-Seventh  Annual  General  Meeting, 

Bristol,  July  \jtli  to  igt/i,   1918. 


The  thirty-seventh  annua]  general  Hireling  of  the 
Society  was  held  at  Rrlstol  University  on  .Inly  17th, 
Prof.   Henry  Louis,  Hie  President,  in  the  chair. 

The  Et  Hon.  the  Lord  Mayor  of  Bristol  (Alder- 
man Frank  Sheppard),  In  offering  the  Society  o 

hearty  weleotue  to  Bristol,  said  that  the  chemical 
industry   was    commanding    inure   attention   at    the 

present  time  than  it  had  done  during  the  whole 

of  its  history.  He  remarked  that  one  of  the  sub- 
jects to  be  dlSCUSSed  was  the  quest  ion  of  copartner- 
shin,  and  in  that  connection  he  believed  that  if 
we  were  to  ha\e  peace  iii  industry  in  the  future 
there  must  he  a  far  closer  co-operation  between 
employer';  and  labour  generally  than  there  had 
been  In  the  past,  Many  efforts  had  been  made 
recently  to  establish  this  kind  of  understanding. 
The  average  working  man  now  had  little  interest  in 
the  particular  industry  In  which  he  was  engaged. 
Thirty  or  more  years  ago  the  men  who  were  en- 
■_•  iged  in  a  trade  were  craftsmen  and  had  some 
interest  in  their  trade,  hut  during  the  years  that 
had  passed  since  then  the  hoys  that  had  grown  into 
men  in  the  industrial  world  were  simply  tiny  cogs 
in  connection  With  the  very  important  Industries 
of  our  country.  Some  complaint  had  been  made 
of  the  lack  of  knowledge  and  of  the  Iguorauce 
displayed  by  working  people  as  a  whole,  but  they 
must  not  complain  of  that  ignorance.  It  was  due 
to  somebody  who  had  been  seriously  at.  fault  not 
to  have  noticed  the  tremendous  change  that  had 
-one  on  during  the  last  'JO  or  80  years  and  to  have 
provided  something  to  make  up  for  what  the  young 
fellows  lost,  compared  with  what  formerly  was 
i  he  ease.  A  lad  left  school  at  14  years  or  so  and 
was  put  straight  into  a  factory  where  he  was 
engaged  In  the  most  minute  part  of  a  particular 
industry;  when  he  became  a  man  he  was  no  better 
than  what  used,  in  the  old  days,  to  be  considered 
an  unskilled  labourer.  Those  in  industry  must  see 
that  something  should  be  done  to  give  the  boys  and 
men  more  interest  in  their  industry.  At  the  present 
time  there  was  a  great  desire  on  the  part  of  em- 
ployees for  reduction  in  the  number  of  hours  of 
labour,  anil  the  reason  was  that  their  work  was  so 
monotonous  and  uninteresting  that  they  hail  no  real 
love  for  it.  He  believed  this  would  be  remedied 
If  they  could  be  given  some  other  interest  in 
life   than  being  a  mere   cog   in  a   machine. 

Complaint  was  sometimes  made  in  regard  to  all 
industries  that  the  right  men  were  not  put  in 
the  right  place  and  that  people  in  industry  did 
not  hold  high  office  in  the  affairs  of  the  country. 
They  must  try  to  find  out  whether  they  them- 
selvi-s  were  not  lo  blame  in  that  respect .  If  they 
Wished  to  occupy  the  positions  which  many  of 
those  in  industry  ought  to.  they  musl  adopt  demo- 
cratic methods.  Another  complaint  was  that  the 
Government  would  not  use  the  services  of  men 
in  industry  to  the  extent  they  could.  It  seemed 
to  him  that  it  was  necessary  to  establish  an  Ideal 
of  honesty  witli  regard  to  trade  which   would  make 

the  country  feel  it  could  appeal  to  representativea 

of  trade  and  use  their  services  and  knowledge  in 
high  positions  wit  hour  any  of  the  suspicion  that 
had  existed  for  so  long,  when  a  man  in  a  trade 
who  occupied  these  high  positions  was  suspect. 

Sir  Isambaro  Owex,  Vice-chancellor  of  the  Univer- 
sity of  Bristol,  said  he  had  great  pleasure  in 
bidding  the  Society  a  very  cordial  welcome  to  the 


University  of  Bristol.  They  had  had  but  four  years 
in  which  to  endeavour  to  .develop  the  University 
before  the  war  overtook  them.  They  had  started 
witli  the  largest  conception  of  what  a  universitv 
should  be  and  what  it  ought  to  aim  at.  They 
wanted  to  see  a  real  seat  of  learning  In  the  West, 
an  assembly  of  men  and  women  who  were  exponents 
of  the  various  branches  of  learning  in  their  highest 
and  most  up-to-date  form,  branches  of  learning 
not  merely  literary  and  scientific,  not  merely 
theoretical,  but.  practical;  not  a  piece  of  machinery 
for  coaching  young  men  and  women  to  pass 
examinations  or  an  apparatus  for  turning  out  a 
Specified  number  of  graduates  per  annum.  The 
universities  of  the  middle  ages,  far  from  concerning 
themselves  merely  witli  theoretical  and  impractical 
branches  of  learning,  had  their  eyes  constantly 
fixed  upon  the  practical  occupations  which  were 
open  to  learned  men,  and  whereas  learned  pro- 
fessions in  the  universities  had  once  numbered 
three,  at  the  present  day  they  were  numbered  by 
the  dozen  and  their  tendency  was  constantly  to  in- 
crease. It  was  difficult  to  see  what,  occupations  in 
the  future  would  not  be  carried  on  by  the  help 
of  systematlsed  and  exact  knowledge,  and  thereby 
the  scope  of  our  future  universities  had  become 
enormously  enlarged.  The  practical  aims  of  a 
university  had  been  constantly  kept  before  them  at 
Bristol  since  its  foundation,  and  with  a  university 
that  had  been  founded  and  which  was  largely 
maintained  by  local  benefactions,  they  had  esteemed 
it  their  primary  duty  to  endeavour  to  assist  the 
leading  industries  of  the  district.  The  members  of 
the  Society  of  Chemical  Industry,  who  were  en- 
gaged in  turning  one  of  the  most,  abstruse  and  one 
of  the  most  rapidly  advancing  of  modern  sciences 
lo  practical  purposes,  were  very  heartily  welcome 
at  Bristol. 

The  President,  in  expressing  the  thanks  of  the 
Society  for  the  very  kind  welcome  that  had  been 
extended,  said  it  was  one  which  peculiarly  fitted 
the  aims  and  objects  of  the  Society.  The  Lord 
Mayor  had  given  them  a  civic  welcome  on  behalf 
of  the  citizens  engaged  in  the  industries  of  Bristol 
and  the  Vice-Chancellor  had  given  them  a  welcome 
on  behalf  of  the  seat  of  learning  which  was  dis- 
seminating education  throughout  the  same  ranks. 
It  was  that  combination,  the  application  of 
science  to  industry,  which  was  the  main  object 
of  the  Society.  The  fact  I  hat  a  new  Section  of 
the  Society  had  been  inaugurated  recently  at  Bristol 
and  was  already  in  such  a  nourishing  condition 
showed  very  clearly  the  way  in  which  the  efforts 
of  the  whole  country  were  lending.  Bristol  had 
long  been  famous  as  one  of  the  oldest  and  most 
enterprising  centres  of  commerce  of  the  United 
Kingdom.  Its  entry  into  the  big  industrial  ranks 
had  been  comparatively  recent  and  that  move- 
ment was  also  typical  of  what  was  taking  place 
throughout  the  country.  Napoleon  was  not  far 
wrong  when  he  jeered  at  us  as  a  nation  of  shop- 
keepers. We  had  always  had  the  unhappy  habit 
of  putting  commerce  before  industry  as  though 
industry  could  be  founded  upon  commerce  instead 
of  commerce  upon  industry.  Commerce  could  only 
be  flourishing  when  there  was  a  powerful  and 
energetic  industry  supplying  thj  goods.  In  modern 
times  industry  without  science  was  unthinkable. 
It  would  be  difficult   to  name  any   industry  which 
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in  some  sense  or  other  was  not  based  upon  some 
part  of  the  chemical  industry.  In  that  respect 
the  Society  represented  modern  industrialism 
in  the  widest  sense.  The  Lord  Mayor  had 
pointed  out  very  truly  how  closely  industry  and 
education  must  be  connected  in  the  future  if  we 
were  to  maintain  our  place  among  the  industrial 
nations  of  the  world.  It  was  one  of  the  objects 
of  the  Society  to  act  as  the  bond  of  union  between 
scientific  education  and  the  industrial  applications 
of  science.  The  double  welcome  that  had  been 
extended  to  the  Society  was  therefore  entirely 
gratifying  to  them  and  they  heartily  thanked  the 
Lord  Mayor  and  the  Vice-Chancellor. 

The  Lord  Mayor  then  withdrew  and  the  President 
took  the  chair. 

The  minutes  of  the  last  Annual  General  Meeting 
and  of  the  Special  General  Meeting  on  15th  August, 
3917,  were  read  and  confirmed. 

Messrs.  C.  J.  Waterfall  and  B.  D.  W.  Luff  were 
appointed  scrutineers  for  the  ballot  for  the  election 
of  Council  and  officers  for  the  ensuing  year. 


REPORT  OF  COUNCIL. 

During  the  year  the  Council  has  held  10  meetings, 
Accounts  Committee  10,  Full  Publication  Com- 
mittee 3,  Executive  Sub-Committtee  21,  Review 
Sub-Committee  18,  Emergency  Committee  3, 
Annual  Reports  Committee  2,  Finance  Committee 

4.  Premises  Committee  4,  Reconstruction  Com- 
mittee 1,  Library  Catalogue  Committee  1,  Joint 
Abstracts  Committee  3,  International  Catalogue 
Committee  2,  Chemical  Bibliographies  Committee 
2.  Patent  Bill  Committee  3. 

The  number  of  Members  on  the  Register  is 
now  4sjii,  as  compared  with  4429  last  year.  Since 
the  last  Annual  Meeting  605  Members  have  been 
elected,  and  the  losses  have  been  208, 

The  Council  regrets  to  record  the  deaths  of  56 
Members  (of  whom  15  were  Original  Members), 
viz.  : — A.  Allhusen,  W.  Raymond  Baird,  Dennis  H. 
Barraclough,  Clayton  Beadle,  D.  Bendix,  Sir 
Samuel  Boulton,  Bart.,  Harold  R.  Braid,  Caesar 
R.  Brown.  Jas.  Buchanan,  .Tas.  Burbridge, 
Alexander  M.  Chance,  Spencer  Chapman,  Geo. 
Christison,  T.  C.  Cloud,  C.  G.  Cresswell,  Wm.  A. 
Dixon,  Sylvain  Dreyfus,  J.  J.  Eastick.  J.  H.  Elson, 
Prof.  G.  A.  Ferguson,  H.  Forth,  I.  Frankenburg, 
R.  Le  Neve  Foster,  R.  B.  Gibbins,  Walter  H.  Giles, 
('has.  W.  Graham,  Jos.  Hartley,  Norman  M.  Hender- 
son, G.  T.  Holloway,  T.  Kenyon,  F.  W.  Lee,  T.  W. 
Lovibond,  S.  Lupton.  W.  T.  Lye,  G.  E.  MeCleak. 
Peter  MaeEwan,  J.  G.  Mcintosh,  W.  Marsh,  John 
Meikle,  John  Milne,  Percy  S.  Nelson,  Mulgrave 
D.  Penney,  Rufus  D.  Pullar,  Prof.  Jos.  P.  Reming- 
ton, Chas.  M.  Reubens,  A.  Gordon  Salamon,  Dr. 
Hugo  Schweitzer,  R.  W.  Skipp.  J.  L.  Spoor,  Walter 

5.  Tait,  Edward  C.  Thompson,  Thos.  Tyrer,  Walter 

A.  Voss,  Jas.  L.  Wade,  Wm.  J.  Ward,  Reginald 
C.  Woodcock.  G.  S.  Woolley,  John  Young. 

Sir.  Thos.  Tyrer  was  President  of  the  Society 
from  1895  to  1896,  and  was  Hon.  Treasurer  from 
3908  to  the  time  of  his  death;  Mr.  C.  G.  Cresswell 
was  General  Secretary  from  18S3  to  1916. 

The  following  members  of  the  Society  have  died 
on  active  service  : — Dennis  H.  Barraclough,  Roland 

B.  Gibbins.  Walter  H.  Giles,  Percy  S.  Nelson,  and 
Ralph  W.  Skipp. 

Mr.  D.  Lloyd  Howard  was  appointed  Honorary 
Treasurer  in  succession  to  the  late  Mr.  Thomas 
Tyrer;  and  Mr.  Thomas  Fairley,  Honorary  Secre- 
tary of  the  Yorkshire  Section,  was  elected  a  Vice- 
President  in  room  of  Mr.  Howard. 

To  the  vacancies  caused  by  the  retirement  of  four 
Vice-Presidents.  Dr.  E.  F.  Armstrong,  Professor 
W.  R.  Hodgkinson,  Mr.  Robert  L.  Mond,  and  Mr. 
Walter  F.   Reid  have  been  nominated. 


Mr.  W.  J.  A.  Butterfield  and  Mr.  E.  F.  Hooper 
were  elected  Ordinary  Members  of  Council  in 
place  of  Professor  H.  E.  Armstrong  resigned,  and 
Mr.  R.  D.   Pullar  deceased,   respectively. 

Four  Ordinary  Members  retire  from  the  Council, 
and  to  fill  the  vacancies  thus  created  6  nominations 
have  been  received;  a  ballot  will  therefore  be 
taken. 

The  following  Chairmen  of  Local  Sections 
retire :— Mr.  T.  H.  Wardleworth  (Canada).  Mr. 
James  Macleod  (Glasgow),  Mr.  H.  Peile  ;  New- 
castle), Dr.  R.  M.  Caven  (Nottingham),  and  Pro- 
fessor J.  W.  Cobb  (Yorkshire).  The  following 
have  been  elected  to  succeed  them  : — Dr.  W.  L. 
Goodwin,  Mr.  Quintin  Moore,  Professor  P.  P. 
Bedson.  Mr.  F.  H.  Carr,  and  Mr.  W.  McD.  Mackey. 

The  following  changes  have  taken  place  among 
the  Honorary  Local  Secretaries :— Mr.  T.  D. 
Morson  (London)  and  Mr.  E.  F.  Hooper  (New- 
castle) resigned,  have  been  succeeded  by  Dr.  S. 
Miall  and  Mr.  II.  Dunford  Smith  respectively. 
The  Council  desires  to  express  its  thanks  to  the 
retiring  officers  for  their  services  to  the  Society. 

The  Council  has  appointed  a  Finance  Committee, 
of  which  Dr.  Carpenter  is  the  Chairman,  to  super- 
sede the  Accounts  Committee  now  discharged, 
having  executive  powers  in  all  financial  matters 
not  involving  questions  of  principle,  the  decisions 
of  the  Committee  to  be  reported  to  the  Council. 

Two  new  Sections  have  been  formed,  and  are 
now  in  full  working  order: — the  Bristol  and  Wesl 
of  England  Section,  and  the  Canadian-Pacific 
Section  (originally  called  the  British  Columbia 
Section).  The  Council  has  had  much  pleasure  in 
accepting  the  invitation  of  the  Committee  of  the 
former  Section  to  hold  the  Annual  General  Meeting 
of  the  Society  this  year  in  Bristol,  and  it  heartily 
wishes  for  each  of  the  new  Sections  a  future  of 
prosperity  and  increasing  usefulness. 

Owing  to  difficulties  experienced  in  the  way  of 
successfully  carrying  on  its  work,  the  New 
England  Section  was  dissolved  by  the  unanimous 
vote  of  its  members.  A  proposal  from  the  Com- 
mittee of  the  New  York  Section  to  take  over  the 
members  of  the  Section  was  approved  by  the 
Council. 

The  suggested  formation  of  an  Indian  Section  of 
the  Society  was  discussed  at  the  Conference  of 
Chemists  held  at  Lahore  in  January.  It  was 
agreed  that  at  present  the  proposal  is  impractic- 
able, and  that  until  the  number  of  chemists  in 
India  increases  or  a  Government  Department  is 
organised  the  Chemical  Science  Congress  appears 
to  meet  all  requirements. 

There  have  been  two  Conferences  of  Local 
Chairmen  and  Secretaries  during  the  year,  the  first 
being  held  in  Birmingham  at  the  time  of  the 
Annual  Meeting  and  the  second  in  London.  These 
meetings  have  proved  helpful  to  the  officials 
attending  them,  enabling  them  to  discuss  matters 
relating  to  the  organisation  and  development  of 
sectional  activities. 

The  Balance  Sheet  and  Annual  Statement  of 
Accounts,  which  have  already  appeared  in  the 
Journal  for  30th  June,  will  be  laid  before  the 
Meeting. 

The  Journal  for  1917  contained  1290  pages  of 
text,  compared  with  1274  pages  in  1916. 

The  resolutions  unanimously  adopted  at  the  last 
Annual  Meeting  that  (1)  the  Annual  Subscription 
for  Membership  of  the  Society  should  be  raised 
from  25s.  to  30.?.,  commencing  on  1st  January,  1918. 
and  (2)  the  life  composition  fees  should  be 
increased  by  £5  each,  were  confirmed  at  a  Special 
General  Meeting  called  for  the  purpose  and  held 
on  15th  August,  1917,  in  accordance  with  the 
Society's  by-laws. 

A  Committee  has  been  appointed  by  the  Council 
to  take  steps  to  arrange  for  a  memorial  to  the  lat" 
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Mr.  Thomas  Tyrer,  and  ii  baa  been  suggested  that 
such  memorial  should  take  the  form  of  a  Tech- 
nological Llbrnrj  to  be  established  In  the  Society's 

looms. 

The   Council    has    awarded    Uic    Society's    Medal 
this   year   to    Sir   .lames    Dewar.    F.R.S.,    in    CCCOg 
nil  ion    Of    the    COnsplCUOUS    services   which    by    his 
research  work   in  both  pine  and  applied  science  he 
has  rendered  to  Chemical  industry. 

The  Council  has  appointed  a  Committee  to  con 
aider  the  whole   subject   Of  the  1'atent    Law  and  to 
advise    it    as   to   any   action    that    Should    be    taken 
bj     it    either    individually    or    jointly     with    other 
Societies. 

in  January  the  Government  took  over  Broadwaj 

Chambers,  Westminster,  and  it  became  necessary 
tor     the    Council     to     secure     new    offices    for    the 

Society.  Suitable  premises  were  acquired  at 
Centra]  House,  Flnshury  Square,  where  ample 
accommodation  Is  now  provided  for  both  the  Secre 

larial  and  Editorial  Stall's. 

Subsequently,  the  Society's  printers,  Messrs. 
Vacher  &  Sons,  Ltd.,  and  their  total  output,  were 
commandeered  on  behalf  of  II. M.  Stationery 
i  Ifflce.  The  Council  has,  however,  now  entered 
into  a  contract  with  Messrs.  Spottiswoode,  Rallan- 
t.wie  &  Co.,  Ltd.,  for  the  printing  of  the  Journal, 
and  the  issues  from  15th  June  inclusive  have  been 
out   from  their  press. 

The  Council  has  decided  to  take  into  its  own 
hands  the  publishing  and  advertising  arrangements 
of  the  Journal. 

In  last  year's  report  it  was  stated  that  the 
i  ouncll  "cad  decided  to  take  advantage  of  the  marked 
development  of  Interest  in  the  Journal  that  during 
the  past  2  or  .".  years  had  become  manifest,  to 
increase   its  efficiency  and   to  make  it    as  useful  as 

possible  to  ail  those  engaged  In  the  various  depart- 
ments of  Chemical  Industry.  The  Council  is 
gratified  to  learn  from  many  sources  that  Its  efforts 
in  this  direction  have  not.  been  in  vain,  and  that 
the  new  features  embodied  iii  the  "Review" 
Introduced  into  the  Journal  at  the  beginning  of  the 
at  year  are  highly  appreciated  by  the 
members  generally. 

At  the  request  Of  the  Association  of  British 
Chemical  Manufacturers  the  Council  has  agreed  to 
allow  the  ••  Review  "  part  of  the  Journal  to  be  the 
official  organ  of  the  Association. 

I  'r.  Charles  Carpenter  and  Mr.  W.  C.  Wagner 
have  been  elected  members  of  the  Publication 
Committee, 

The  Council  is  gratified  with  the  success  that 
lias  attended  the  publication  last  year  of  the  first 
volume  of  its  Reports  of  the  Progress  of  Applied 
Chemistry.  Volume  2  is  in  the  press  and  will,  it 
is  hoped,  be  published  immediately. 

In  the  competition  for  the  Cross  and  Bevan  Prize 
(With  T.  P.  Latham's  Studentship:  see  Report  of 
Council  1917),  four  essays  were  received  and 
examined  by  Mr.  C.  F.  Cross  and  Mr.  S.  S.  Napper. 
These  gentlemen  reported  that  two  of  the  essays 
had  sufficient  merit  to  be  entitled  to  a  recognition, 
and  they  suggested  an  award  from  the  Prize  Fund 
af  ."i  guineas  to  Mr.  Edward  Wheeler  of  Bellevuc 
Crescent,    Ayr.     and    of    '■',    guineas    to     Dr.    II.    A. 

Tempany.     Department     of    Agriculture,    Beduit, 

Mauritius.  As  there  was  not  sufficient  ground  for 
the  award  of  I  he  Studentship,  this  matter  will  he 
re-opened  for  competition,  of  which  due  notice  will 

be  given  in  the  Journal. 

The  Monograph  on  the  "Constitution  of  Coal" 
by  Dr.  Marie  C.  Slopes  and  Dr.  R.  V.  Wheeler. 
based  on  a  joint  memoir  read  in  January  1917 
before  the  London  Section  of  the  Society,  has  been 
published  by  II. M.  Stationery  Office  on  behalf  of  the 

Department  of  Scientific  and  Industrial  Research 

with  the  consent  of  the  Council  of  this  Society.  The 
authors  were  invited  by  the  chairman  of  the  London 


section  to  undertake  In  cooperation  the  produc- 
tion of  a  Monograph  On  the  whole  subject,  which 
is  hi  considerable  importance  From  both  the 
economic    and    scientific   Standpoints   and    forms   a 

record   of   work    of   much    value.     The    Council    has 

purchased  a  supply  of  copies  of  the  Monograph, 

and  a  COPy  was  sent   to  each  member  of  the  Society 
With  the  issue  of   the  Journal  for    15th  July. 
With  regard  to  the  Research  on  Cellulose  carried 

out  at  the  College  of  Technology,  Manchester,  at  the 

instance  of  (he  Society,  .Mr.  Julius  lluehner,  under 
whose  direction  the  work  is  being  done,  reports  that 
the  results  so  far  obtained  are  promising,  and  will 
form  a  valuable  foundation  for  more  extensive 
research  which  he  hopes  to  undertake  after  the 
conclusion  of  the  War.  The  Department  of 
Scientific  and  Industrial  Research  has  agreed  lo 
make  a  further  grant  at  the  rate  of  £100  per  annum 
from  1st  April,  r.ns,  lo  the  end  of  che  academic 
year  towards  (lie  expenses  of  the  research. 

The  Joint  Committee  of  Representatives  of  the 
chemical  Society  and  the  Society  of  Chemical 
Industry  (see  Report  of  Council  1917)  have  recom- 
mended that  in  order  to  prevent  overlapping  in 
publishing  abstracts  of  scientific  papers,  the 
Chemical  Society  should  deal  only  with  papers  on 
pure  Chemistry,  while  the  Society  of  Chemical 
Industry  should  restrict  its  abstracts  to  those  of 
papers  on  Applied  Chemistry;  also  that  if  a  suffi- 
cient number  of  members  of  the  one  Society  who 
are  not  members  of  the  other  Society  desire  it,  the 
latter  Society  should  supply  them  with  copies  of 
its  abstracts  printed  in  a  separate  volume.  These 
recommendations  have  been  approved  by  the 
Council  of  each  of  the  Societies;  but  owing  to  the 
small  number  of  applications  that  have  been 
received  for  the  proposed  volume  of  "  Journal  " 
abstracts,  the  Council  has  decided  not  to  proceed 
further  with  the  proposal  at  present.  The  matter 
will  be  brought  up  again  next  year  for  further 
consideration. 

The  Empire  Sugar  Supply  (Technical)  Com- 
mittee which  was  formed  (see  Report  of  Council 
1917)  in  connection  with  the  London  Section  has  now 
received  voluminous  and  informing  replies  from 
the  Governors  and  Secretaries  of  practically 
all  the  Dominions.  Colonies,  Dependencies, 
and  Protectorates  of  the  Empire,  setting  forth 
their  production  and  requirements  of  sugar  for 
different  purposes.  A  large  amount  of  information 
has  also  been  obtained  regarding  the  cultivation 
of  sugar  beet,  in  this  country,  and  the  manufacture 
of  sugar  therefrom.  The  information  collected  is 
most  valuable,  and  the  work  of  arranging  and 
collating  the  statistics  is  now  proceeding. 

The  following  Representatives  of  the  Society 
have  been  appointed  :  — 

Sir  Boverton  Redwood,  Bart.,  and  Sir  George 
Beilby,  F.R.S.,  on  the  Board  of  Scientific  Societies. 

Dr.  Alfred  Holt  on  the  Sub-Committee  of  the 
Board  of  Scientific  Societies  for  considering  the 
future  of  the  International  Catalogue  of  Scientific 
Literature. 

Mr.  A.  R.  Ling  and  Mr.  J.  W.  Macdonald  on  the 
Em] lire  Sugar  Research  Association. 

Mr.  E.  V.  Evans  on  the  Committee  of  the  British 
Science  Guild  considering  the  position  of  the 
British  Dye  Industry. 

Prof.  F.  G.  Donnan.  F.R.S..  and  Dr.  E.  F. 
Armstrong  on  the  General  Board  of  the  National 
Physical  Laboratory;  and  Prof.  Donnan  on  the 
Executive  Committee  of  the  Board. 

Mr.  W.  F.  Reid  on  the  Sectional  Committee 
dealing  with  chemical  products  in  connection  with 
the  British  Scientific  Products  Exhibition  to  be 
held  in  July  in  King's  College,  London. 

Dr.  Car]ienter  and  Dr.  Keane  on  the  General 
Committer'  of  the  Chemical  and  Allied   Societies. 
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The  General  Committee  of  Chemical  and  Allied 
Societies  having  had  under  consideration  the 
publication  of  Chemical  Bibliographies  in  the 
English  language  has  resolved  (1)  that  it  is  ex- 
pedient to  publish  an  English  work  of  reference 
completely  covering  scientific  and  industrial 
chemistry  on  lines  similar  to  those  of  Beilstein, 
and  (2)  that  this  resolution  be  communicated  to 
the  corresponding  American  Chemical  Societies 
and  their  co-operation  iuvited.  The  Council  has 
approved  of  these  resolutions,  and  is  informed  that 
the  General  Committee  is  at  present  considering  a 
scheme  for  giving  effect  to  them. 

The  Council  notes  with  pleasure  the  formation  of 
the  Soctete'  de  Chimie  Industrielle,  and  is  gratified 
to  learn  that  it  is  to  be  organised  on  the  same  lines 
as  the  Society  of  Chemical  Industry.  The  Council 
expresses  its  hope  that  the  formation  of  the  Soetete 
will  lead  to  closer  co-operation  between  the  chemists 
of  the  Allied  countries. 

Dr.  E.  F.  Armstrong  moved  the  adoption  of  the 
report.  As  a  member  of  Council  he  said  he  felt 
rery  proud  of  the  large  amount  of  work  that  the 
Council  had  been  able  to  do.  Chemistry  and  the 
chemical  industry,  like  all  other  branches  of  indus- 
try and  commerce,  were  passing  through  a  period 
of  flux  and  change  and  the  Council  had  had  to 
consider  many  difficult  problems  during  the  year, 
and  he  felt  they  had  reason  to  be  proud  of  the 
success  which  had  attended  their  efforts.  A  great 
deal  of  the  success  of  the  Council's  work  this  year 
had  been  due  to  the  work  which  Dr.  Longstaff, 
the  Secretary,  had  done.  The  formation  of  the 
Bristol  Section  was  referred  to  in  the  report:  he 
hoped  this  was  a  good  augury  for  the  future  and 
that  the  Bristol  Section  would  flourish. 

Dr.  Stephen  Miai.l  seconded  the  adoption  of  the 
report  and  associated  himself  with  all  that  Dr. 
Armstrong  had  said  with  regard  to  the  formation 
of  the  Bristol  Section,  to  which  they  wished  great 
success  and  prosperity. 

The  report  was  unanimously  adopted. 


HON.   TREASURER'S  STATEMENT. 

The  Hon.  Treasurer,  in  submitting  the  balance 
sheet  (printed  in  the  Journal  of  June  30,  191S), 
said  the  accounts  did  not  call  for  special 
comment  except  that  the  Society  could  congratulate 
itself  upon  having  a  fairly  normal  balance  sheet. 
There  was  a  gratifying  increase  in  the  amount  of 
the  annual  subscriptions,  and  as  the  figures  applied 
to  last  year,  the  increase  was  entirely  due  to 
increased  membership,  because  the  increased  sub- 
scription had  not  then  begun  to  bear  fruit.  The 
excess  of  income  over  expenditure  was  £550  4s.  Id. 
Many  items  of  expenditure  had  increased  and  in 
the  current  year  there  would  be  still  further  in- 
creases. 

Prof.  Scott  Rudolf  moved  the  adoption  of  the 
accounts  and  congratulated  the  Society  on  being 
in  such  a  comfortable  financial  position.  They  were 
all  very  much  indebted  to  the  Treasurer  and  those 
associated  with  him  for  the  manner  in  which  they 
had  safely  piloted  the  financial  ship  during  the 
past  year. 

Mr.  E.  Walls  seconded  the  adoption  of  the 
Treasurer's  report.  He  referred  to  the  loss  of  the 
Society's  late  Treasurer,  Mr.  Tyrer.  and  expressed 
the  opinion  that,  they  had  secured  in  his  successor 
one  who  would  carry  on  the  high  ideals  which  had 
always  been  associated  with  that  office.  Having 
regard  to  the  extreme  difficulties  of  the  present 
period,  the  great  progress  that  had  been  made  by 
the  Society  indicated  an  admirable  state  of  affairs. 

The  President,  in  putting  the  motion  to  the  meet- 
ing, called  attention  to  the  fact  that  this  was 
the  first  appearance  of  the  new  Treasurer,  who 
he  thought  had  every  reason  to  be  proud  of  the 
statement  he   had  been  able  to  put  forward. 

The  balance  sheet  was  then  adopted. 


AWARD  OF  THE  MEDAL. 
The  President  said  it  was  his  high  privilege  to 
announce  the  award  of  the  Medal  of  the  Society 
to  Sir  James  Dewar,  Fullerian  Professor  of 
Chemistry  at  the  Royal  Institution  since  1877  and 
President  of  this  Society  exactly  30  years  ago 
It  was  unnecessary  to  attempt  to  catalogue  the  long 
series  of  important  discoveries  of  Sir  James  Dewar 
in  the  numerous  and  varied  domains  of  physical 
chemistry  that  he  had  long  made  his  own.  It  was 
sufficient  to  say  that  his  labours  had  most  worthily 
carried  forward  the  brilliant  record  of  epoch-ma,king 
scientific  discoveries  that  formed  the  main  glory 
of  the  Royal  Institution.  Whilst  his  discoveries 
had  been  confined  to  pure  science,  the  importance 
of  their  practical  application  would  not  be  denied 
by  the  veriest  utilitarian  who  had  ever  drunk  his 
hot  coffee  on  a  winter's  morning  out  of  a  Thermos 
flask.  It  could  not  be  too  often  or  too  insistentlv 
repeated  that  it  was  to  the  scientific  discoverer, 
to  the  man  who  worked  out  scientific  truths  for 
their  own  sake,  that  industry  was  indebted  for  the 
solution  of  its  most  complex  problems.  True  re- 
search had  been  and  was  perhaps  still  too  little 
considered  in  this  country;  it  was  true  that 
attempts  had  been  made  recently  to  repair  our 
past  neglect  by  fostering  what  our  authorities  were 
pleased  to  call  "industrial  research,"  but  he 
gravely  doubted  whether  there  really  was  such  a 
thing  as  industrial  research;  what  did  exist  and 
what  we  as  a  nation  emphatically  required  was 
scientific  research,  applicable  of  course  to  the 
industries,  but  research  conducted  by  scientific  men 
in  a  true  scientific  spirit.  It  was  to  work  of  this 
kind  that  Sir  James  Dewar  had  dedicated  his 
life  and  it  was  inevitable  that  discoveries  such 
as  those  which  we  owed  to  him  should  have  proved 
of  value  in  many  different  industries,  and  in  not  a 
few  cases  in  industries  with  which  their  connection 
at  first  sight  might  seem  remote.  To  take  but  one 
example : — The  scientific  work  of  Sir  Humphry 
Davy,  Sir  James  Dewar's  great  predecessor,  had 
enabled  him  to  teach  the  coal  miner  how  to  combat 
the  dangers  of  an  atmosphere  of  fire-damp;  the 
scientific  work  of  Sir  James  Dewar  had  led  to  the 
production  of  one  of  the  most  effective  forms  of 
rescue  appliances  that  enabled  the  coal  miner  to 
penetrate  an  atmosphere  of  after-damp,  and  the 
practical  value  of  the  one  and  the  other  of  these  in- 
ventions could  hardly  be  over-estimated.  Yet  no  one 
would  dream  of  applying  either  to  Davy  or  to 
Dewar  the  title  of  practical  man.  Great  as  had 
been  the  value  of  Sir  James  Dewar's  work  in  the 
advancement  of  pure  science,  and  in  its  applica- 
tions to  industry,  he  ventured  to  think  that  it  was 
at  least  equally  valuable  to  us  for  the  lesson  that 
it  enforced  that  the  men  capable  of  work  of  such 
high  scientific  order  constituted  one.  of  the  most 
important  of  our  national  assets.  Sir  James  Dewar 
had  expressed  his  regret  at  being  prevented  from 
coming  to  Bristol  to  receive  the  Medal  in  person, 
and  at  his  request  he  had  much  pleasure  in  handing 
it  for  transmission  to  him  to  Dr.  Armstrong,  the 
son  who  is  following  so  ably  in  the  footsteps  of  his 
eminent  father,  to  whom  we  owed  amongst  many 
other  things  a  most  profound  and  illuminating 
appreciation  of  the  work  of  Sir  James  Dewar.  He 
asked  Dr.  Armstrong  to  hand  the  Medal  to  Sir 
James  Dewar  and  to  express  to  him  the  cordial 
wishes  of  the  Society  for  his  health  and  welfare, 
and  the  sincere  hope  that  he  might  long  continue 
to  give  them  the  benefit  of  his  scientific  investiga- 
tions. 

Dr.  E.  F.  Armstrong  said  that  Prof.  Dewar 
had  asked  him.  as  the  youngest  representative 
of  the  old  school,  to  receive  the  Medal  on  his 
behalf.  The  younger  men  must  find  in  the  example 
of  such  men  .is  Sir  James  Dewar  a  great  stimulus 
to  'do   their  best  to  advance   the  science   and   the 


To!.  XXXTII  ,  No.  14.] 


I  I.I  -IDENTIAL  ADDHKSS. 


207  i 


<;ius«*  of  the  chemical  Industry.    He  was  bum  that 

!  he  very   hn|»i>\-  words  the  President   Bad  r-;i  i<  1  wi'lv 

just  those  which  si i-  James  would  appreciate, 
because  !»•  held  the  view  thai  there  was  do  research 

worthy  of  the  name  %vlilc-li  was  not  sclentlflc 
research  and  that  it  was  by  pure  scientific  research 
alone  that  advances  would  lie  made  in  the  future, 
ii.  would  convey  to  sir  James  Dewar  whal  the 
President  bad  said. 


PRESIDENTIAL  ADDBESS. 

Prof.  Herbs  Louis  then  delivered  his  Presidential 
Address  as  follows  : — 

My  lirst  duty  is  to  thank  you  tor  the  greal  honour 
that"  vou  hare  done  me  in  electing  me  to  the  Presi- 
dential Chair  of  this  Important  Society.  If  I  eon- 
tine  myself  to  this  simple  expression  of  thanks, 
believe  me  thai  ll  is  not  because  I  am  In  any 
measure  wanting  in  gratitude  tor  the  bonour  that 
this  evidence  of  your  confidence  has  conferred  upon 
me,  but  merely  because  ether  and  mere  important 
matters  claim  our  attention  to-day. 

As  the  report  of  the  Council  has  shown,  the  past 
year  has  been  one  Of  the  most  eventful  in  the  history 
Of  our  Society,  and  one  lhal  has  caused  all  your 
officials  an  unusual  amount  Of  care  and  anxiety. 
In  the  lirst  place  we  had  decided  to  alter  the  form 
and  widen  the  scope  of  our  Journal,  in  itself  no 
light  task.  Whilst  we  were  fully  engaged  OB  this 
work  we  received  peremptory  orders  from  the 
authorities  to  vacate  our  old   offices  and  to  find  for 

ourselves  a  new  home  elsewhere.    I  willingly  admit 

this  summary  ejection  was  in  reality  a  bless- 
Ing    In    disguise;    the  activities  of   the   Society   had 

■  utgrown  our  old  quarters,  which  were  far 
mall  to  allow  of  our  work  being  carried  on 
actorlly,  and  we  have  been  very  fortunate  in 
securing  offices  sufficiently  commodious  to  provide 
not  only  for  present  needs,  but  for  such  expansion 
ol  the  Society's  work  as  we  may  fairly  look  forward 
|  ,  for  a  considerable  time  to  come.  Even  before 
we  had  fairly  begun  to  settle  down  in  our  new 
abode,  the  Paper  Controller  threatened  to  cut  down 
drastically  the  supplies  of  paper  for  our  journal, 
and  almost  simultaneously  the  Government  com- 
mandeered at  short  notice  the  works  of  the  printers 
who  had  published  it  for  so  many  years.  I  am 
only  too  well  aware  that  many  of  our  members 
have  Buttered  considerable  inconvenience  through 
issues  of  the  Journal  being  delayed,  in  some  cases 
for  many  days  beyond  their  due  date,  and  I  can 
only  thank  the  members  as  a  whole  for  the  for- 
bearance  that  they  have  shown  under  the  circum- 
stances; but  I  think  that  the  facts  that  I  have  just 
stated  will  make  it  clear  that  the  fault  did  not 
lie  with  the  permanent  officials  of  the  Society,  and 
that  it  is  rather  to  be  scored  to  their  credit  that 
the  Journal  has  been  kept  going  as  well  as  it  has 
been,  and  that  the  delays  that  have  occurred  are 
quite  excusable.  I  will  not  go  so  far  as  to  say  that 
all  our  difficulties  have  been  entirely  surmounted, 
but  we  are  certainly  beginning  to  get  things  run- 
ning rather  more  smoothly,  and  I  have  every  hope 

that  a  few  mouths  more  will  s veryl.hing  going 

as  steadily  as  is  possible  in  the  critical  times 
through  which  we  are  passing.  It  is  gratifying 
to  be  able  to  add  that  neither  these  difficulties  nor 
the  world's  crisis  in  which  we  are  involved  have 
retarded  the  steady  growth  and  development  of 
the  Society,  which  we  can  fairly  claim  is  to-day 
in  a  highly  nourishing  condition. 

Qreat  though  the  honour  is  of  occupying  the 
Presidential  Chair  of  an  Influential  and  old-estab- 
lished  Society   such   as   this,   I    must    admit  that    it 

entails  one  serious  corresponding  drawback.  I 
have  before  me  a  long  line  of  illustrious  prede- 
cessors, and  I  must  endeavour  to  live  up  to  the  high 
standard    set    by   them    as   far  as    lies  within    my 


power.  Whilst  this  difficulty  is  continuously 
with  me,  I  am  necessarily  more  sensible  of  my 
shortcomings  at  a  moment  such  as  this,  when  it 
falls  to  me  to  submit  to  you  an  address  on  some 
subject  of  general  interest;  not  that  it  is  difficult 
to  tind  such  a  topic  at  the  present  moment,  but 
rather  because  all  the  problems  of  the  chemical 

industry  have  already  been  so  well  and  so  ex- 
haustively treated  from  every  conceivable  stand- 
point. 

It  so  happens  that  the  supreme  crisis  in  which 
the  nation  now  finds  itself  involved  has  caused  us 
to  revise  our  views  on  many  subjects,  and  on  none 
perhaps    more    completely    than    on    the    value     of 

chemistry  as  a  national  asset.  The  nation  has  gone 
on  for  generation  after  generation,  cheerfully  com- 
mitting its  government  to  men  whose  training 
necessarily  resulted  in  a  complete  ignorance  of  and 
almost  a  contempt  for  scientific  methods.  Fortu- 
nately wo  have  always  possessed  a  sufficient  number 
of  quiet  unobtrusive  workers,  whose  devotion  to 
science  for  its  own  sake  has  succeeded  in  main- 
taining the  high  standard  of  British  science  in 
spite  of  official  neglect,  and  it  is  such  men  as  these 
who  have  come  to  their  country's  assistance  in  its 
hour  of  need;  had  it  been  otherwise,  our  position 
would  indeed  have  been  hopeless.  Under  the  spur 
of  rude  necessity  has  come  a  sudden  awakening, 
and  even  the  most  case-hardened  parliamentarian 
has  come  to  realise  how  entirely  the  nation  is  in- 
debted for  its  very  existence  to  the  applications  of 
science,  and  above  all  of  chemistry;  and  many  are 
at  last  beginning  to  recognise  that  this  dependence 
is  as  complete  in  the  industries  of  peace  as  in  those 
of  war.  With  this  recognition  has  come  a  desperate 
rush  in  the  attempt  to  make  up  for  lost  time,  as 
though  methods  of  scientific  thought  could  be  learnt 
in  a  day,  and  a  century's  neglect  of  scientific  prin- 
ciples could  be  atoned  for  by  the  creation  of  mis- 
cellaneous committees.  The  realisation  of  the  vital 
need  to  the  nation  of  a  large  body  of  thoroughly- 
trained  industrial  chemists  is  at  any  rate  all  to 
the  good,  and  it  is  a  hopeful  sign  that  the  best 
methods  of  equipping  such  men  for  their  life's  work 
are  attracting  increasing  attention.  Fortunately 
the  public  interest  thus  aroused  has  enabled 
chemists  themselves  to  attack  those  problems  in  a 
bolder  manner  than  heretofore,  under  conditions 
that  would  have  been  impossible  had  they  not  felt 
that  they  are  at  last  sure  of  a  reasonable  measure 
of  public  support. 

One  of  the  questions  that  have  been  most  pro- 
minently before  British  chemists  recently  is  that 
of  the  best  means  of  securing  an  adequate  supply  of 
chemical  engineers  to  maintain  and  develop  the  great 
chemical  industries  of  the  country.  Many  of  us 
realise  that  our  chemical  industry  may  in  some 
respects  be  said  to  have  been  practically  stationary 
during  recent  years,  and  in  no  respect  Is 
this  fact  more  noticeable  than  in  the  failure  to 
take  advantage  of  modern  mechanical  methods  of 
handling  large  bodies  of  material.  In  other  words, 
not  sufficient  has  been  made  of  the  application  of 
modern  engineering  methods  to  chemical  industries. 
The  difficulty  undoubtedly  lies  in  finding  men  who 
are  equally  conversant  with  the  chemical  problems 
to  be  solved  and  the  engineering  facilities  available 
for  their  solution,  whilst  the  problem  is  further 
complicated  by  the  fact  that  the  constructional 
materials  employed  are  frequently  required  to  with- 
stand corrosive  influences  which  lie  outside  the 
experience  of  the  ordinary  engineer.  As  has  been 
repeatedly  pointed  out  of  late,  a  man  is  required 
with  special  training,  who  is  for  convenience  sake 
usually  spoken  of  as  a  chemical  engineer,  though 
1  am  free  to  admit  that  the  term  is  not  in  all 
respects  a  happy  one.  No  doubt  the  difficulties  in 
meeting  this  modern  demand  for  a  thoroughly 
trained  chemical    engineer  are  considerable.       No 
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clieinist  would  admit  that  a  man  can  be  considered 
to  be  a  qualified  technical  chemist  unless  he  had 
spent  a  reasonable  amount  of  time  in  working  in 
an  industrial  chemical  laboratory;  on  the  other 
hand  no  engineer  would  consider  that  a  man  had 
received  a  true  engineering  training  unless  he  had 
put  in  a  reasonable  time  in  working  in  the  shops. 
It  is  therefore  evident  that  unless  a  young  man 
is  willing  and  able  to  devote  an  exceptional  length 
of  time  to  his  preliminary  training  he  cannot  be 
thoroughly  equipped  as  a  chemical  engineer,  and 
the  result  is  almost  necessarily  a  compromise. 
Hitherto  work  of  this  kind  has  perforce  been 
carried  out  by  men  who  were  either  only  engineers 
or  else  only  chemists,  and  I  should  have  consider- 
able difficulty  in  saying  which  I  have  found  to  be 
the  worse — the  average  chemist's  engineering  or  the 
average  engineer's  chemistry.  There  have,  of 
course,  been  numerous  and  brilliant  exceptions, 
and  most  of  the  important  problems  of  chemical 
engineering  have  been  tackled  by  men  who  had 
naturally  special  aptitude  in  both  directions,  so  that 
there  has  been  really  a  large  amount  of  first-class 
cliemical  engineering  work  done,  though  much  of  it 
is  scattered  through  various  branches  of  industry 
not  generally  included  in  what  we  understand  by 
cliemical  industry  in  the  ordinary  acceptation  of 
the  term. 

It  may  perhaps  be  helpful  if  we  devote  a  short 
time  to  a  consideration  of  the  nature  of  the  prin- 
cipal operations  that  a  chemical  engineer  is  called 
upon  to  conduct.  I  propose  to  limit  the  field  by 
omitting  on  the  one  hand  such  work  as  falls  gener- 
ally to  the  ordinary  mechanical  engineer,  such  as 
the  consideration  of  prime  movers,  the  transmission 
of  force,  etc.,  and  on  the  other  hand  such  pro- 
cesses as  can  scarcely  be  classed  as  mechanical 
operations  at  all.  This  leaves  for  our  considera- 
tion a  series  of  such  operations  as  comminution, 
transport  of  materials,  handling  of  solutions,  filtra- 
tion, thickening  or  clarifying,  etc.  I  am  omitting 
from  this  discussion  such  operations  as  involve 
furnace  work,  evaporation  or  distillation,  because 
these  can  hardly  be  classed  as  mechanical  opera- 
tions. 

Nevertheless  it  must  not  be  forgotten  that 
mechanical  methods  have  been  applied  to  most  of 
these;  anyone  who  will  take  the  trouble  to  read 
through  the  list  of  patents  taken  out,  for  example, 
in  connection  with  mechanically  worked  roasting 
furnaces  cannot  but  be  struck  by  the  immense 
amount  of  ingenuity  that  has  been  devoted  to  this 
one  comparatively  simple  operation.  Such  furnaces 
have,  it  is  true,  been  devised  essentially  for  metal- 
lurgical operations,  but  many  of  the  principles  and 
methods  could  be  applied  readily  enough  to  purely 
chemical  practice;  in  any  case  a  roasting  furnace 
which  generates  sulphurous  gases  forms  the  start- 
ing-point of  so  important  a  section  of  chemical 
industry  that  the  chemical  engineer  cannot  afford  to 
disregard  it.  In  the  same  way  the  steel-maker  has 
evolved  a  number  of  highly  ingenious  tilting 
furnaces  and  furnace-charging  appliances  that  are 
well  worthy  of  consideration  from  the  same  point 
of  view.  By  far  the  largest-scale  distilling  opera- 
tion in  the  world  is  that  of  coke-making;  the  coke 
oven  is  the  largest  retort  used  for  any  purpose, 
and  here  again  it  is  interesting  to  note  that 
mechanical  methods  both  of  charging  and  dis- 
charging the  retorts  have  been  evolved  and  are  in 
successful  daily  use.  In  the  same  way  many  in- 
teresting mechanical  devices  for  similar  purposes 
are  being  employed  in  gas-making.  Again, 
engineers  are  applying  some  of  the  scientific  prin- 
ciples of  physics  to  large-scale  evaporations,  and 
it  is  well  known  that  remarkable  economies  have 
of  late  years  been  achieved  by  these  means. 

The  operations  of  comminution  cover  a  very  wide 
range,  varying  with  the  hardness  of  the  materials 


and  the  size  to  which  it  is  required  to  reduce  them. 
At  one  end  of  the  scale  we  have  the  so-called  rock- 
breakers,  reciprocating  or  gyrating,  capable  ot 
dealing  with  huge  masses  of  the  hardest  rocks. 
Some  of  these  have  been  built  large  enough  to  take 
blocks  over  1J  yards  cube  and  to  break  them  down 
at  one  operation  to  about  9  inches ;  such  an  immense 
machine  requires  about  300  h.p.  to  drive  it,  and 
can  break  no  less  than  350  tons  per  hour.  Crushing 
rolls  are  extensively  used  for  a  large  number  of 
different  products;  like  the  last-named  machines 
they  were  originally  devised  for  breaking  down 
ores,  but  their  use  has  been  extended  to  a  vast 
number  of  different  materials.  The  modern  high- 
speed roll  is  a  very  admirable  machine,  especially 
advantageous  when  it  is  desired  to  obtain  a  granular 
product  suitable  for  percolation.  Rolls  have  been 
built  of  very  large  size,  but  the  general  practice 
now  is  rarely  to  exceed  4  ft.  in  diameter  by  2  ft. 
face,  running  with  a  peripheral  speed  of  about 
1000  ft.  per  minute.  Such  rolls  may  be  taken  as 
crushing  on  an  average  about  5  tons  per  hour,  and 
absorbing  some  10  h.p.  I  need  hardly  say  that 
figures  varying  widely  either  way  from  the  above 
averages  are  to  be  met  with  in  practice.  Cali- 
fornian  stamp  mills,  which  are  simply  mechanically 
worked  pestles  weighing  up  to  10  cwt.  apiece,  have 
rarely  been  applied  to  anything  except  the  crushing 
of  ores  of  gold  and  silver,  but  can  be  adapted  to 
wide  range  of  purposes.  They  are  usually  arranged 
to  crush  to  meshes  ranging  from  l/50th  to  l/20th 
of  an  inch,  and  their  capacities  may  be 
averaged  as  from  2  to  10  tons  per  stamp 
head  per  24  hours.  For  still  coarser  crushing  the 
Lake  Superior  steam  stamp,  which  is  in  effect  a 
steam  hammer  arranged  for  crushing,  can  render 
valuable  service;  it  is  generally  set  to  stamp  to 
about  £  inch  mesh,  and  one  stamp  will  crush  up 
to  about  1000  tons  per  day.  Both  these  forms  of 
stamping  machinery  deserve  careful  consideration 
whenever  it  is  required  to  crush  any  hard  material 
wet,  and  when  an  excessively  fine  product  is  not 
demanded;  they  are  strong,  simple,  efficient,  and 
thoroughly  reliable.  For  still  finer  crushing,  ball 
mills  are  extensively  used;  these  have  already  been 
employed  in  various  branches  of  the  chemical  in- 
dustry, but,  as  far  as  I  know,  the  improved 
Hardinge  conical  ball  mill,  which  has.  a  consider- 
ably greater  capacity  than  the  original  cylindrical 
ball  mill,  has  so  far  rarely  been  employed  except  for 
crushing  ores.  For  the  finest  grinding,  tube  mills. 
originally  devised  for  grinding  cement,  are  being 
extensively  used,  having  largely  replaced  such 
appliances  as  edge  runners  and  burr  stones  on 
account  of  their  greater  capacity,  their  higher 
efficiency,  and  lesser  need  for  attention.  For  crush- 
ing softer  materials,  disintegrators  of  various  types 
are  used.  I  believe  that  these  were  first  devised 
for  crushing  coal,  but  they  have  found  an  extensive 
application  in  numerous  branches  of  chemical 
industry  on  account  of  their  large  capacity  and 
general  convenience. 

In  connection  with  modern  crushing  appliances. 
attention  should  be  directed  to  the  development 
of  various  automatic  feeders,  which  are  capable  of 
very  precise  regulation  so  as  to  deliver  to  the 
machine  the  exact  amount  of  material  that  it  can 
treat  with  the  maximum  of  efficiency.  It  is  quite 
obvious  that  either  over-feeding  or  under-feeding 
will  bring  about  a  falling  off  in  this  respect,  more 
particularly  in  the  case  of  such  machines  as  stamp 
mills  and  ball  mills,  which  consume  practically  the 
same  amount  of  power  when  they  are  running 
empty  as  when  they  are  running  at  their  full 
capacity.  Out  of  this  extensive  range  of  com- 
minuting appliances  with  their  appropriate  feeders 
it  is  possible  to  select  machines  for  doing  prac- 
tically any  kind  of  coarse-crushing  or  fine-grinding. 
ami  on  almost  any   desired   scale.     Manv  of  these 
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bare  not  yet  made  their  way  Into  ordinary  chemical 
Industries,  but.  they  are  extensively  osed  in  the 
dressing  of  minerals  and  allied  metallurgical  opera- 
tions, and  their  use  is  obviously  Indicated  wherever 
large  quantities  of  material  have  t<>  be  broken 
down. 

i  need  say  very  little  about  the  appliances  avail- 
able for  the  transport  of  materials  either  to  or 

Within  the  works.     Aerial  ropeways  are  coming  Into 

al  use,  and  their  flexibllitj  and  wide  range  of 
application  are  universally  recognised;  telpher  lines 
Of  various  kinds  are  well  known.  iH'lt  conveyors, 
scraper  conveyors,  screw  conveyors,  shaking  con- 
\  'yors,  have  all  been  thoroughly  studied  and 
brought  to  a  high  state  of  efficiency.    There  are  few 

in  which  one  or  other  of  these  forms  cannot 
be  employed  with  advantage,  so  that  they  have  in 
the  majority  of  important  works  to  a  great  extent 
supplanted  the  labourer  with  his  wheelbarrow, 
although  this  time-honoured  relic  of  the  days  of 

labour  is  still  too  much  In  evidence  in  many 
nr  chemical  works. 

I   will   add    nothing    more    under    this   head,    but 

may  turn  to  the  equally  Important  ami  perhaps 
more  difficult  problem  of  dealing  with  liquids  in 
mtv  large  quantities.    The  economical  solution  of 

this  problem  was  indisi>ensable  for  the  full  develop- 

d    nt  ..I"  an  important  group  of  processes— namely, 

metallurgical    processes  or  the   extraction   of 

metals  from  their  ores  in  the  wet  way.    Such  pro- 

-  are  by  no  means  new;  the  extiaction  of 
copper  from  mine  waters  containing  it  in  solution 
by  the  so-called  cementation  process  dates  back 
to   the  Middle   Ages,   and  the  well-known  Longmaid 

process,  patented  in  184!)  and  applied  successfully 

inish    cupriferous    pyrites    in  1SG0,   is   still  In 

extensive  use.    For  many  years  silver  was  extracted 

from  its  circs  |,y  various  wet  processes,  beginning 
with  the  Augustine  process  devised  in  1S49  up 
t..  the  highly  efficient  Basse]  process,  based 
upon   the   solubility   of     compounds  of     silver    in  • 

nil  copper  thlosulphate;  these  processes  have 
only  been  abandoned  owing  to  changes  in  the  nature 
of  the  ores  in  the  deeper  parts  of  the  mines,  which 
live  rendered  them  more  suitable  to  treatment 
by  smelting.  The  first  wet  process  for  the  ex- 
'•ii  of  gold  was  the  chlorination  process,  which 
was  proposed  simultaneously  in  1S49  by  Plaftner 
In  Germany  and  by  Percy  In  this  country,  .and 
which  was  greatly  developed  lu  the  sixties  in  Cali- 
fornia. Quite  recently  wet  processes  for  the  ex- 
traction of  zinc  from  its  ores  by  solution  and 
electrolytic  deposition  have  been  used  to  some 
extent  In  this  country,  and  have  apparently  been 
brought    into   successful   operation    in    the    United 

-  and  in  British  Columbia.  Whilst  wet 
metallurgical  processes  have  then  been  employed  for 
a  variety  of  metals,  they  have  until  recent,  times 
been  conducted  on  a  relatively  moderate  scale,  and 
the  plant  employed  was  of  quite  ordinary  dimen- 
sions and  presented  no  especial  engineering 
problems.  I  prefer,  therefore,  to  direct  your  atten- 
tion to  some  of  the  very  large-scale  plants  that 
have  gradually  been  developed  within  recent  years. 
I  might  cite  for  example  the  huge  plant  for  leaching 
and  electrically  depositing  the  copper  from  copper 
ores  containing  only  some  2  per  cent,  of  metal,  now 
being  put  into  operation  in  Chile,  and  designed  to 
treat  10, (Kin  tons  of  ore  daily.  The  best  examples, 
however,  for  my  purpose  are  to  be  found  in  the 
modern  forms  of  the  cyanide  process  of  gold  ex- 
traction, a  process  which  has  been  in  use  for  about 
a  quarter  of  a  century,  and  which  has  developed 
slowly  from  quite  modest  beginnings  and  has  now 
reached  a  very  high  pitch  of  perfection.  The 
details  of  this  process  are  not.  perhaps  very  familiar 
to  chemical  manufacturers  in  this  country,  and  it 
may  be  helpful  to  consider  it  briefly  as  illustrative 
of  this  portion  of  the  subject  that  T  am  discussing. 


The    process   has   mainly    been   worked   out    in    the 

Transvaal,  though  Australasia,  the  United  states, 

and  .Mexico  have  all  contributed  to  the  elaboration 
"I    certain    of    the   details,    and    have    worked     out 

methods  particularly  adapted  to  local  ores  or  local 
conditions.    The  magnitude  to  which  it  has  attained 

may  be  gauged   from  the  fact  that    the   Wltwaters 
rand  district  alone  cyanides  over  L",  million  tons  of 
ore  every  month,  whilst  single  units,  like  that  Of  the 
City  Deep,   Ileal   over  60,000  Ions  per   month.     The 
process,  of  course,  varies  considerably  in  ils  details. 

iiut  the  general  Witwatersrand  process  may  be  taken 

as  atypical  example.     The  ore  is  crushed,  generally 

in  stamp  mills,  to  about  30-mesh :  in  many  eases 
I  lie  coarser  panicles  in  the  pulp  issuing  from  the 
.-.lamp  mill  are  separated  in  sonic  form  of  classifier, 
depending  upon  the  principle  thai  in  such  a  pull' 
the  coarser  particles  will  settle  more  rapidly  than 
the  finer  ones,  the  coarser  particles  being  then 
ground  finer  in  tube  mills;  in  other  cases  the  whole 
of  the  pulp  from  the  stamp  mill  passes  through  the 
tube  mills.  The  pulp  thus  produced  is  streamed  over 
amalgamated  copper  plates  to  lake  out  all  the  free, 
readily  anialgainahle  gold  that  il  contains,  and  it  is 
at  this  stage  that  the  cyanide  process  proper  com- 
mences. The  pulp  is  led  into  some  form  of  settler, 
a  large  rectangular  or  circular  tank,  or  perhaps 
more  often  a  conical  tank  about  8  ft.  in  diameter 
by  10  ft.  deep,  in  which  the  coarser  sands  settle 
to  the  bottom,  whilst  the  finer  slimes  overflow  and 
are  led  to  other  appliances  in  which  they  are 
collected.  These  may  be  large  circular  tanks  up 
to  35  ft.  diameter  by  12  ft.  deep,  in  which  there 
revolves  slowly  a  vertical  shaft  carrying  arms  ro 
which  Inclined  blades  are  attached,  which  force 
the  thickened  pulp  through  a  central  aperture. 
Rectangular  tanks  are  also  used,  one  of  the  best 
known  of  which  is  the  Dorr  classifier,  which  is 
provided  with  scrapers  moving  over  an  inclined 
bottom,  which  steadily  push  up  and  discharge  the 
settled  material.  One  such  machine  will  handle 
up  to  200  tons  (dry  weighl )  per  day,  the  appliance 
being  quite  automatic.  The  sands  and  the  slimes 
are  thus  collected  separately,  and  are  each  cyanldcd 
separately,  the  same  treatment  not  being  applicable 
to  both,  owing  to  the  fact  that  liquids  will  per- 
colate readily  through  the  sands  whilst  slimes 
settle  down  in  a  practically  impervious  mass. 

The  sands  are  generally  run  into  a  collecting  vat 
by  means  of  some  arrangement  which  distributes 
them  evenly  and  uniformly,  a  set  of  rotating  spouts 
known  as  the  Butters  distributor  being  very  gener- 
ally employed.  Whilst  the  tank  is  filling  with 
sands  the  surplus  water  is  drawn  off,  any  slimes 
in  it  being  collected,  and  when  the  tank  is  full 
the  sands  are  discharged  into  the  leaching  vats, 
which  usually  stand  at  a  lower  level  than  the 
collecting  tanks.  There  are  various  means  of  dis- 
charging the  sands,  but  it  is  usually  done  through 
bottom  discharge  doors.  The  percolating  vats  are 
practically  always  circular  in  plan,  and  are  built 
either  of  steel  plates  or  of  wooden  staves  held 
together  by  iron  hoops.  They  range  up  to  00  ft. 
in  diameter  by  15  ft.  high,  capable  of  holding  tiOO 
Ions  of  sands,  but  as  a  rule  their  diameter  rarely 
exceeds  40  ft.  The  lower  part  of  the  tank  con- 
tains a  frame-work  of  wood  over  which  is  secured 
a  filter  made  of  coconut  matting  covered  with 
canvas,  the  filter  being  wedged  tight  against  the 
sides  of  the  vat.  A  series  of  solutions  of  cyanide 
are  pumped  on  to  the  sands  and  allowed  to  perco- 
late through  them,  and  after  sufficient  leaching 
lias  taken  place  the  sands  are  washed  in  the  same 
way.  I  need  not  trouble  you  with  the  chemistry 
of  the  process,  which  is  quite  well  known,  as  I 
am  now  only  concerned  with  its  mechanical  aspect. 
It  may  be  added  that  the  quantities  of  solutions 
dealt  with  are  quite  considerable,  being  rarely  less 
than  1J  tons  per  ton  of  sand  treated,  whilst  they 
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may  reach  three  times  this  amount.  The  exhausted 
sands  are  discharged  in  various  ways;  if  the  tanks 
are  low  down  near  the  ground  level,  cranes  and 
grabs  may  be  used,  but  the  general  plan  is  to  sup- 
port the  tanks  on  piers  high  enough  to  admit  of 
trucks  running  beneath  the  former,  when  dis- 
charging is  performed  by  means  of  doors  in  the 
bottom  of  the  vats,  connected,  of  course,  to  suitable 
openings  through  the  niters.  It  need  hardly  be 
said  that  in  view  of  the  enormous  quantities  of 
material  to  be  handled,  mechanical  appliances  are 
used  as  far  as  possible,  and  the  discharging  is 
often  performed  by  means  of  the  Blaisdell  ex- 
cavator, a  form  of  plough  revolving  on  a  vertical 
spindle  that  forces  all  the  sands  towards  a  central 
discharge  door.  The  remaining  portion  of  the 
process  consists  in  precipitating  the  gold  from  the 
auriferous  solution,  which  is  usually  done  by  run- 
ning it  through  a  series  of  boxes  containing  zinc 
shavings,  upon  which  the  gold  is  deposited,  to  be 
subsequently  collected. 

The  percolation  process  for  sands  thus  presents 
but  little  novelty  in  its  mode  of  execution,  the 
most  interesting  feature  being  undoubtedly  the 
huge  scale  upon  which  the  operations  are  con- 
ducted, far  in  excess  of  anything  that  has  ever 
been  attempted  in  any  other  chemical  process. 
Witwatersrand  alone  treats  1,300,000  tons  of 
sands  every  month.  The  ease  is  different  when  we 
come  to  the  slimes,  which  demand  very  different 
treatment,  seeing  that  they  settle  so  tight  as  to 
be  practically  impervious  to  water,  and  are  not, 
therefore,  amenable  to  simple  leaching.  This  fact 
was  for  a  long  time  an  obstacle  to  their  being 
treated  at  all,  but  gradually  the  methods  now  in 
vogue  were  evolved.  The  first  successful  process 
was  one  of  agitation  with  the  cyanide  solution, 
followed  by  settlement  of  the  slimes  and  decauta- 
tion  of  the  supernatant  liquid,  and  this  method  is 
still  in  use  where  very  low-grade  material  has  to 
be  treated.  The  slimes  having  been  suitably 
thickened  in  one  of  the  appliances  already  men- 
tioned, or  by  being  allowed  to  settle  in  large  tanks 
#50  ft.  in  diameter  by  20  ft.  deep,  are  transferred 
into  somewhat  smaller  treatment  tanks  and  a  weak 
cyanide  solution  is  pumped  in.  The  pulp  thus 
formed  is  agitated  either  mechanically  or  by  the 
injection  of  compressed  air.  A  usual  method  con- 
sists in  agitation  by  means  of  revolving  stirrers 
and  circulation  by  a  centrifugal  pump;  in  some 
cases  circulation  without  agitation  is  found  to  be 
sufficient.  A  vat  24  ft.  in  diameter  by  8  ft.  deep 
holds  about  25  tons  of  slimes  (dry  weight)  which 
require  about  100  tons  of  cyanide  solution.  After 
agitation  has  been  continued  for  a  sufficient 
length  of  time,  the  pulp  is  run  off  into  a  settling 
tank,  where  the  slimes  are  allowed  to  settle  as 
completely  as  possible,  and  the  supernatant  solu- 
tion is  drawn  off.  One  or  two  washes  are  given  in 
the  same  way,  about  4  tons  of  wash- water  being 
required  to  each  ton  of  dry  slimes.  It  can  thus 
readily  be  seen  that  the  quantities  of  solutions 
dealt  with  attain  to  an  enormous  bulk.  The  method 
of  agitating  by  means  of  compressed  air  appears 
to  have  been  evolved  in  Mexico,  the  so-called 
1'aehuca  tank  being  employed:  this  is  a  tall  tank 
10  to  15  ft.  in  diameter  and  45  to  00  ft.  in  height, 
with  a  conical  bottom;  it  holds  up  to  100  tons  of 
slimes,  and  when  the  cyanide  solution  has  been 
run  in  the  pulp  is  agitated  by  forcing  compressed 
air  through  a  vertical  tube  in  the  centre  of  the 
tank ;  several  modifications  of  this  appliance  are 
used,  and  Dorr  has  devised  a  tank  in  which  agita- 
lion  by  revolving  arms  is  combined  with  the  use 
of  compressed  air. 

The  defects  of  this  decantation  process  are  suffi- 
ciently obvious,  as  the  settled  slimes  must  under 
any  conditions  retain  a  considerable  amount  of 
auriferous    solution,    so   that   attention  was    soon 


turned  to  the  possibility  of  employing  filtration. 
The  ordinary  filter-press  presented  numerous 
objeetious  for  use  on  so  vast  a  scale,  prominent 
amongst  these  being  its  small  capacity,  the  ex- 
pense of  working  it,  and  the  need  for  employing 
much  manual  labour.  One  form,  known  as  the 
Dehne  press,  has  been  used  to  some  extent;  it  con- 
tains about  50  chambers  with  plates  40  inches 
square,  and  is  operated  under  a  pressure  of  3  to  7 
atmospheres;  such  a  press  holds  about  4£  tons 
of  slimes,  and  can  be  filled  and  discharged  in  two 
hours,  giving  a  capacity  of  about  54  tons  per  24 
hours;  its  main  advantage  is  that  it  requires  only 
one-quarter  as  much  solution  as  does  the  decanta- 
tion method.  The  Merrill  filter-press  presents  the 
improvement  that  it  can  be  discharged  by  sluicing 
out  the  contents  without  its  being  necessary  to  take 
the  plates  apart.  Such  a  press  with  90  plates 
3  ft.  S  in.  by  5  ft.  8  in.  can  treat  100  tons  per 
21  hours;  it  necessitates,  however,  an  ample  water 
supply,  4  or  5  tons  of  water  being  required  for 
sluicing  out  one  ton  of  slimes. 

The  special  conditions  attending  the  cyanidation 
of  slimes  have  brought  about  the  introduction  of 
entirely  new  types  of  filters,  some  of  which  have 
reached  a  high  stage  of  efficiency.  One  of  the 
earliest  of  these  was  the  Moore  filter,  which  is  still 
used  a  good  deal.  The  principle  of  this  filter  con- 
sists in  employing  a  number  of  "  leaves,"  each  of 
Which  is  formed  of  a  rectangular  frame  about 
2  inches  deep  over  either  side  of  which  is  stretched 
a  filter  cloth ;  the  hollow  interspace  between  the 
two  cloth  surfaces  is  connected  by  pipes  to  a 
suction  pump.  When  such  a  leaf  is  immersed  in 
the  pulp  the  solution  is  drawn  through  the  cloth 
into  the  interior  of  the  frame  and  thence  into  a 
receiver,  whilst  a  coating  of  dry  slime  gradually 
builds  up  on  either  side  until  a  sufficiently  thick 
cake  is  formed.  The  leaf  with  the  adhering  cakes 
of  slime  is  then  lifted  out  and  loweted  into  a  tank 
containing  wash-water,  which  is  in  turn  drawn 
through  the  cakes  of  slime  until  this  is  sufficiently 
washed.  The  leaf  is  then  lifted  out  and  the 
adhering  cakes  of  slime  are  thrown  off  by  forcing 
air  or  water  into  the  hollow  space  inside  the  frame. 
In  practice  the  leaves  are.  of  course,  not  operated 
singly,  but  in  groups  of  30  to  45.  suspended  from 
an  iron  frame,  which  is  lifted  or  lowered  by  means 
of  a  crane.  A  group  of  35  frames,  4  ft.  6  in.  by 
G  ft.  2  in.,  having  a  total  filtering  surface  of  1830 
sq.  ft.,  worked  with  a  vacuum  of  IS  inches  of  mer- 
cury, will  deal  with  4  tons  of  dry  slime  at  a  time, 
or  about  40  tons  per  day.  The  Butters  leaf  filter 
is  a  modification  of  the  same  principle,  the  leaves 
being  made  of  canvas  stretched  over  a  frame-work 
of  iron  tubing.  These  leaves  are  fixed  in  a  tank 
which  is  filled  alternately  with  pulp  and  with 
wash-water;  when  the  washing  is  complete  the 
cakes  of  slimes  are  discharged  into  the  tank  by 
water  pressure  and  are  generally  sluiced  out.  Such 
a  filter  with  80  to  90  leaves,  10  ft.  long  by  5  ft. 
deep,  takes  a  charge  of  20  to  25  tons  at  a  time,  or 
tieats  160  to  200  tons  per  24  hours.  This  is  one 
of  the  most  satisfactory  filters  yet  devised,  and 
is  largely  used  in  the  Transvaal.  Out  of  one  million 
tons  of  slime  treated  monthly  on  the  Witwatersrand, 
Butters  filter  installations  are  now  treating  over 
half  a  million  tons,  so  that  this  may  be  looked 
upon  as  a  thoroughly  well-proved  appliance.  In 
the  Kelly  filter,  long,  relatively  narrow  leaves  are 
employed,  which  slide  into  a  slightly  inclined 
cylinder,  the  latter  being  about  5  ft.  in  diameter 
by  14  ft.  long,  and  carrying  13  leaves,  having  a 
total  filtering  surface  of  1200  sq.  ft.  Filtration  is 
performed  under  a  pressure  of  about  2  atmo- 
spheres ;  the  capacity  of  such  a  filter  may  go  up  to 
100  tons  per  24  hours,  and  the  final  press-cake  may 
be  obtained  very  dry,  retaining  in  some  cases  only 
10   per   cent,  of   moisture. 
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A  filter  used  to  sunn-  extent  in  Mexico  is  tlie  Hurt 
filter,  which  consists  also  of  a  horizontal  cylinder 
i  Itber  revolving  or  stationary,  the  cylindrical  shell 
being  lined  with  suitably  arranged  Biter  cloths. 
siinif  and  wash-water  are  (breed  in  under  a 
pieman  of  -  to  •'!  atmospheres.  Air  Is  then  forced 
in  (he  opposite  direction  through  the  alters,  thus 

■tripping   off    the    press    cake.     It    is   claimed    thai 

these  pressure  appliances  work  with  a  very  small 
power  consumption,  less  than  required  for  the 
more  usual  sue! ion  presses.  There  is,  however,  no 
doubt  but  thai  one  or  Other  Of  the  various  types 
..i  leaf  Biter  is  by  far  the  most  generally  employed. 
1  may  add  that  there  are  a  good  many  other  forms 
lu  addition  to  those  thai  i  have  mentioned. 

All  the  tillers  so  far  described  share  with  the 
ordinary  filter-press  i he  drawback  of  being  dis- 
continuous In  their  operation;  there  have,  however, 
been  several  continuously  acting  tillers  devised  and 
used   Successfully.     A    good   example    is    the   Ridge- 

way  tiller.     This   consists  of  horizontal  filtering 

leaves  carried  on  arms  attached  to  a  revolving 
vertical   hollow    shall:     they    are    thus    caused     to 

traverse  an  annular  trough  divided  Into  three  com- 
partments; one  contains  the  slimes  to  l>e  liltered, 
another  the  wash-water,  whilst  the  third  receives 
the  exhausted  press  cake.  The  Idler  leaves,  which 
carry  a  tiller  cloth  on  their  lower  surface  only, 
run  ou  an  annular  track;  the  interior  of  each  is 
connected  by  pipes  to  a  suction  pump  whilst  it 
traverses  the  first  two  compartments.  The  track 
is  so  shaped  that  each  leaf  is  in  turn  immersed 
in  the  slime  tank  until  a  sufficient  thickness  of 
slim,'  cake  has  been  formed,  then  rises  out  of  it 
and  dips  into  the  next  flection,  where  wash-water 
is  drawn  through  it.  rises  out  of  this  again,  and 
finally  passes  over  the  third  compartment,  where 
the  slime  cake  is  forced  oil  by  Compressed  air,  after 
which  it  again  enters  the  slime  compartment,  the 
operation  thus  being  continuous.  There  are  usually 
12  arms,  each  carrying  a  leaf  with  a  filtering  area 
of  4  BQ.  ft.;  the  total  power  required  is  about  5  h.p., 
and  the  capacity  is  up  to  about  05  tons  per  24  hours. 
This  filter  is  quite  extensively  employed  in  West 
Australia. 

The  Oliver  continuous  filter  is  largely  used  in  the 
United  States  of  America.    It  consists  of  a  hollow  I 
drum   up  to   15   ft.   in    diameter   by  20   ft.    long,   j 
mounted  on  a  horizontal  axis.    The  cylindrical  sur-  j 
face  forms  the  filter   proper,  and   it  is   immersed  I 
down  to  the  axis   in  a   tank   of   slimes,  in  which  j 
it  revolves  at  the  rate  of  0  to  12  revolutions  per  | 
hour.    As  it  traverses    the    slime   the   solution    is 
sucked   through,  and  a  cake  of  slime   forms  upon 
the  filter;  on  emerging  from  the   slime  tank  the  j 
cake    is   washed  by  means  of  a  spray,  the  wash- 
water  being  also  drawn  through  the  filter.     Finally 
tbe  adhering  cake  is  loosened  by  forcing  compressed 
air  through    the  filter  from  the   inside,   and   it   is 
removed  by   means  of  a  scraper.     This  machine   is 
capable  of  treating  up  to  150  tons  of  dry  slime  per 
24  hours. 

There  is  no  difficulty  in  dealing  even  with  the 
•  normous  volumes  of  solutions  in  cyanide  planls  ! 
as  long  as  these  are  tolerably  clear,  any  ordinary 
type  of  pump  being  quite  suitable  for  the  purpose. 
Sixcial  methods  have,  however,  been  devised  for 
elevating  the  thick  slime  and  sand  pulp.  One  such 
device  is  the  "  tailings  wheel,"  built  like  a  water- 
wheel  with  the  buckets  on  the  inner  side  of  the 
rim;  Instead  of  the  falling  water  rotating  the  wheel 
as  in  a  water-wheel,  the  rotation  of  the  wheel 
■  levates  the  pulp;  these  wheels  have  been  built 
up  to  70  ft.  in  diameter,  have  large  Capacities,  and 
are  but  little  liable  to  get  out  of  order.  Special 
ram  pumps  are  also  used  in  which  I  hi'  ram  is 
protected  from  the  action  of  the'  sand  by  a  film  of 
Clear  water;  another  successful  type  for  relatively 
low  lifts  is  the  Frenier  spiral  sand  pump.    Of  the 


ordinary  forms  of  centrifugal  and  other  pumps 
and  air  lifts  there   is  no  need  to  say  anything,  as 

those  are  of  standard  types. 

My  main  object  in  pulling  before  you  this  synopsis 
of  the  appliances  thai  have  been  evolved  ill  work- 
ing out  the  cyanide  process  of  gold  extraction  Is 
to  point  out  a  field  in  which  chemical  engineering 
in  the  strictest  sense  of  the  term  has  been  given 
free  play,  and  has  attained  results  of  quite  ex- 
ceptional importance.  I  have  thought  it  advisable 
to  draw  attention  to  the  mechanical  ingenuity  that 
has  been  displayed  in  devising  methods  of  dealing 
with  such  enormous  quantities  of  both  solids  and 

liquids,  these  being   methods  and  appliances  which 

necessarily  lie  Bomewhat  outside  the  experience  of 

the  ordinary  Chemical  manufacturer,  whilst  the 
scale  upon  which  the  operations  are  conducted  is 
one  of  altogether    unprecedented    magnitude.       1 

venture    to   think   that    the    chemical   industry   will 
not  only  have  to  evolve   new   engineering  methods 
in  the  future,  but  will  have  to  utilise  to  the  fullest 
extent  all  the  methods  and  appliances  that  have 
been  devised  in  cognate  industries.    There  can  be 
no  doubt  that  the  future  of  the  chemical  industry, 
particularly  of  the  heavy  chemical  industry,  in  this 
country    depends  essentially   upon    our   being  able 
to  compete   with  our  neighbours  by  producing   at 
least  as  cheaply  as    they  can,    and    I   venture  to 
suggest  that  this  implies  that  chemical  works  will 
have  in  the  future  to  be  constructed  on  a  scale  of 
magnitude  far  greater  than  has  been  the  case  here- 
tofore.   Furthermore   the    processes    will   have    to 
be  conducted  with  a   minimum  of  labour,   because 
labour  will   in  the  future  not  only  be  scarce,   but 
will  be  exceedingly   dear.     I  for   my  part   see  no 
reason  to  expect   that  wages  will  ever  come  down 
lo  anything  approaching   their  old  level,   nor  have 
I  any  great  desire  to  see  them  down  again  to  that 
point,  my  ideal  being  rather  a  properly  paid  work- 
man, better  educated  and  more  intelligent  than  his 
predecessor,   and    above    all   anxious    to    give    an 
honest  day's  work  in  return  for  a  good  day's  wage. 
I  have  dwelt  upon  appliances  requiring  the  mini- 
mum of  labour  because  I  feel  convinced  that  such 
appliances  must  be  employed  in  the  chemical  in- 
dustry  far   more  extensively    in   the    future  than 
they    have    in    the     past.      The     substitution    of 
mechanical  for  manual  power  necessarily  involves 
an  increase  in  capital  outlay,  and  although  capital 
has  gone  up  in  value  as  well  as  labour,  the  latter 
has  risen  much  more  in  proportion,  so  that  there 
is   still   an   important   economic   advantage    to   be 
gained  by  the  introduction  of  labour-saving  appli- 
ances.   I  feel  convinced  that  the  chemical  industry, 
along  perhaps  with  all  the  other  industries  of  the 
country,  can  only  survive  in   the   fierce   economic 
struggle   which  will    undoubtedly  succeed    to    the 
present  conflict  if  we  are  prepared  to  organise  our 
industries    in    such  a   way  as  to  conduct   all  our 
operations    systematically   by    means    of   processes 
and  appliances  involving  the  minimum  of  unskilled 
labour,  though  they  may  require  no  inconsiderable 
amount  of  intelligent  supervision.     Such  methods 
no  doubt  imply  a  yet  further  consideration,  perhaps 
t)  us  in  this  country  the  most  important  of  all— 
namely,   the   supreme   necessity  for  having  at  our 
command   sources  of  extremely  cheap  power.     In 
the  chemical  industry,  as  in  every  other  industry 
in  Great  Britain,  this  is  the  dominant  factor;  our 
national    prosperity  has   been  built  up  essentially 
ou   a    basis    of   cheap  power,    that   is   to    say,   on 
an  abundant  and  low-priced  coal  supply,  and  unless 
we    can    retain    this    advantage     after    the    war 
our  outlook   lor  the  future   will  be   black   indeed. 
Not  only  must  we   take  care  that  we  are  able  to 
produce    coal  at  least    as  cheaply   as  any  of  our 
competitors,  but  also  that  we  utilise  it  to  at  least 
as  good  advantage.     Provided  only  that  we  are  able 
to  produce  power  at  a  reasonable  cost,  1  have  no 
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fear  but  that  British  ingenuity,  with  the  powerful 
aid  of  the  late-born  recognition  of  the  important  I 
part  that  scientific  education  plays  in  fostering  and 
in  applying  it,  will  prove  equal  to  any  of  the 
demands  that  the  highly  complex  requirements  of 
modern  advanced  industrialism  may  make  upon  it. 

Dr.  T.  Howard  Butler,  in  proposing  a  hearty 
vote  of  thanks  to  the  President  for  his  address, 
said  that  it  was  a  great  benefit  and  pleasure  to 
hear  such  an  able  survey  of  a  subject  such  as 
Prof.  Louis  had  given.  He  assured  the  President 
of  the  hearty  support  of  the  Society.  As  a  member 
of  Council  he  could  say  that  the  large  amount  of 
business  which  the  Society  had  got  through  during 
the  past  year  had  been  not  a  little  due  to  the 
admirable  way  the  President  had  managed  affairs. 

Dr.  F.  W.  Rixox,  in  seconding,  especially  thanked 
the  President  for  his  remarks  on  the  question  of 
the  value  of  scientific  research. 

The  vote  was  accorded  with  acclamation. 

Election  of  Council. 

The  report  of  the  scrutineers  of  the  ballot  for 
the  election  of  officers  and  members  of  Council 
showed  that  the  following  were  elected  : — Presi- 
dent, Prof.  Henry  Louis;  Vice-Presidents  :  Dr.  E.  F. 
Armstrong,  Prof.  W.  R.  Hodgkinson,  C.B.E., 
Robert  L.  Mond,  and  Walter  F.  Reid.  Ordinary 
members  of  Council :  Sir  Robert  Hadfield,  F.R.S., 
Dr.  F.  Mollwo  Perkin,  W.  J.  A.  Buttterfield,  and 
C.  S.  Garland. 

Election  of  Auditors. 

On  the  motion  of  Dr.  J.  C.  Cain,  seconded  by 
Mr.  F.  W.  Atack,  Messrs.  Price,  Waterhouse  and 
Co.  were  elected  auditors  to  the  Society. 

Vote  of  Thanks  to  University. 

The  President  expressed  the  thanks  of  the  Society 
to  Sir  Isambard  Owen  and  the  authorities  of  the 
University  for  placing  the  University  rooms  at 
their  disposal  during  the  period  of  the  meeting. 

Sir  Isambard  Owen  briefly  thanked  the  President. 


After  the  meeting  the  members  were  entertained 
at  luncheon  at  the  Grand  Hotel  by  the  Local 
Section,  Dr.  T.  H.  Butler  being  in  the  chair. 

Wednesday  afternoon,  Thursday,  and  Friday 
morning  were  devoted  to  the  reading  and  discussion 
of  papers.  The  discussions  on  "  Copartnership  " 
and  on  "  Industrial  Efficiency  "  will  be  recorded  in 
a  later  issue.  The  remainder  of  the  papers  are 
printed  in  this  issue. 


ASPECTS  OF  THE  LOW  TEMPERATURE 
CARBONISATION  OF  COAL. 

BY  EDGAR  C.  EVANS,  B.SC,  F.I.C. 

The  question  of  the  low  temperature  carbonisa- 
tion of  coal  is  not  a  new  one;  the  disadvan- 
tages of  bituminous  coal  as  a  fuel  have  been 
recognised  from  very  early  times,  and  as  far 
back  as  1656  Evelyn  described  in  his  diary  a 
"  project  by  Sir  John  Winter  of  charring  sea- 
coale,  to  burne  out  the  sulphure  and  render  it 
sweete."  The  resulting  "  cinders  "  made  a  "  cleare 
pleasant  chamber  fire,  depriv'd  of  their  sulphure 
and  arsenic  malignity." 

In  1081  a  patent  was  taken  out  by  Becker  and 
Serle  for  the  production  of  pitch,  tar  and  smoke- 
less fuel  from  coal,  while  the  Earl  of  Dundonald 
took  out  in  1781  a  patent  for  making  pitch,  tar, 
oils,  cinders,  etc.,  from  coal. 

The  early  literature  of  the  gas  industry,  from 
1792  onwards,  teems  with  references  to  low  tem- 
perature carbonisation,  but  the  gas  engineer's 
desire  for  the  utmost  yield  of   gas  from  his  coal 


led  to  the  adoption  of  higher  and  still  higher 
temperatures,  until  to-day  the  highest  possible  tem- 
peratures compatible  with  the  nature  of  the  retort 
are   universally   used  in  this  industry. 

From  the  point  of  view  of  the  gas  industry, 
with  gas  as  the  primary  product,  this  choice  has 
been  thoroughly  justified  by  the  results  obtained, 
and  the  same  thing  can  be  said  of  the  coking 
industry,  where  a  hard  metallurgical  coke  is  the 
main  desideratum. 

Neither  gas  coke  nor  metallurgical  coke,  how- 
ever, is  an  ideal  substance  for  use  as  a  domestic- 
fuel,  and  in  the  modern  sense  of  the  term,  the  idea 
of  low  temperature  carbonisation  is  the  outcome  of 
attempts  that  have  been  made  to  produce  a  smoke- 
less fuel  from  bituminous  coal. 

In  this  sense,  low  temperature  carbonisation  can 
be  said  to  date  from  1S90,  when  the  late  Col.  Scott 
Moncrieff  suggested  the  withdrawal  of  the  charge 
from  gas  retorts  when  half  the  usual  quantity  of 
gas  had  been  evolved,  with  the  idea  of  using  it 
as  a  domestic  fuel.  It  was  found,  however,  that 
the  only  result  was  the  production  of  a  partially 
coked  layer  on  the  outside  of  the  charge  with  an 
inner  core  of  practically  raw  coal. 

A  more  feasible  suggestion  was  made  in  the  same 
year  by  Parker,  who  proposed  (Eng.  Pat.  67,  1890) 
to  produce  a  smokeless  fuel  by  passing  steam, 
water  gas.  or  coal  gas.  superheated  to  a  tem- 
perature of  600°  to  650°  C,  through  a  mass  of 
coal  in  a  retort.  The  idea  of  using  an  inert  gas 
as  a  healing  medium  is  an  excellent  one,  but  it 
failed  in  this  as  in  subsequent  attempts  owing 
to  the  peculiar  nature  of  the  phenomena  connected 
with  the  carbonisation  of  coal  at  these  compara- 
tively low  temperatures. 

In  1900.  Parker  took  out  his  famous  master  patent 
(Eng.  Pat.  14,305,  1900)  for  the  production  of 
"  Coalite  "  by  heatng  coal  in  the  presence  of  steam 
to  a  temperature  not  exceeding  800°  F.  A  number 
of  retorts  were  tried,  details  of  which  are  given  in  a 
series  of  patents  taken  out  between  1900  and  1911. 
The  first  proposal  was  to  use  0 -shaped  retorts  about 
5  ft.  wide,  7  ft.  long,  and  10  in.  high,  the  coal  being 
placed  in  a  layer  not  more  than  0  in.  thick. 

Coal  which  melted  under  heat  was  treated  in 
tapering  cylinders  about  10 — 12  in.  in  diameter, 
one  end  being  perforated  to  allow  the  escape  of 
the  gases  produced,  or  it  was  heated  in  completely 
rilled  tubes  of  not  more  than  0  in.  in  diameter. 

These  experiments  failed,  however,  and  the  next 
step  was  to  use  a  narrow  vertical  retort  of  oblong 
cross  section,  which  again  was  replaced  by  bunches 
of  vertical  tubes,  each  tube  being  from  4  to  6  in. 
in  diameter,  and  each  separate  battery  of  tubes 
being  connected  by  means  of  a  separate  pipe  with 
the  hydraulic  main.  In  a  later  patent,  these  tubes 
were  provided  with  slots  by  means  of  which  com- 
munication was  established  between  adjacent  tubes, 
so  that  if  one  of  the  tubes  became  temporarily 
choked,  the  gas  evolved  could  pass  up  the  other. 

This  gradual  alteration  in  the  design  furnishes 
an  interesting  commentary  upon  the  difficulties 
experienced  by  the  Coalite  company,  and  these 
proved  so  great,  that  despite  the  assistance  of 
some  of  the  best  scientific  brains  of  the  country, 
and  the  expenditure  of  large  sums  of  money,  the 
process  failed  to  satisfy  commercial  requirements. 
The  Coalite  failure,  however,  served  one  good 
purpose— it  created  a  popular  interest  in  coal  car- 
bonisation, it  showed  the  need  that  existed  for  a 
free-burning  smokeless  fuel,  and  cleared  up  many 
obscure  points  in  coal  carbonisation. 

A  considerable  amount  of  work  has  since  been 
nerformed  on  low  temperature  carbonisation  both 
from  a  scientific  and  a  technical  standpoint,  and, 
whilst  commercial  success  has  yet  to  be  realised, 
a  number  of  the  problems  involved  have  proved 
capable  of  solution  on  a  semi-commercial  scale. 
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The  Question  of  commercial  success  by  any 
system  capable  of  genera]  application  is  not  an 
easy  one,  The  process  of  coal  carbonisation  Itself 
Is  .1  most  complicated  one,  and  it  la  rendered 
still  more  complex  by  the  wide  differences  thai 
exist  between  different  coals, 

Constitution  of  coal. 
The  whole  ] phenomena  of  coal  carbonisation  at 
low  temperatures  are  intimately  bound  up  with 
the  constitution  of  the  coal  that  is  treated,  and. 
in  riie  solution  of  the  problem,  the  must  Impor- 
tant requlremenl  is  a  clear  understanding  of 
the  nature  of  coal  Itself.  Unfortunately  this 
is  extreme]]  difficult  to  obtain  by  purely  chemi- 
cal methods.  The  brilliant  researches  of  Wheeler 
and  liis  collaborators  have  established  the 
that  coal  contains  two  classes  <>f  substances, 
cir. : — Besinous  substances  derived  from  the  resins 
and  gums  of  the  vegetation  from  which  the  coal 
was  originally  funned,  and  cellulosic  or  "  humlc  " 
compounds  derived  from  the  cellulose  of  the  original 
vegetation.    Some  of  the  conclusions  of  wheeler 

and  his  cO-WOrkers   are  slill  the  subject  Of  debate. 

but  the  following  distinctive  properties  of  these 
two  classes  of  substances  are  agreed  to  by  most 
of  the  workers   in  this  field. 

I'rliulosif  or  "hvmto"  compounds:  —  (1)  Are  in- 
fusible. i2>  Yield  very  small  quantities  of  liquid 
distillates  on  being  heated,  these  consisting  chiefly 
of  iiheuollc  compounds.  (.".>  Ave  insoluble  in  chloro- 
form. 

Resinous  tuostances : — (1)  Have  a  low  melting 
point,  (2)  Yield  a  large  proportion  of  liquid  pro- 
on  distillation,  these  consisting  below  500°  C. 
Chiefly  Of  paraffins,  naphthenes,  and  members  of 
the  Oteflne  series.  (3)  Are  soluble  In  chloroform, 
phenol,    pyridine,   and    certain   Other   solvents.     (4) 

Leave  on  heating  to  ">00o,  a  pitch  which  acts  as 
a  binding  constituent  In  the  formation  of  coke. 

A i  tirsi  sight,  it  might  seem  possible  to  consider 
all  coals  as  being  made  up  of  varying  proportions 
,.[  resinous  and  cellulosic  or  humlc  material,  and 
thai  the  properties  of  any  coal  would  depend  essen- 
tially on  the  relative  proportions  of  these  two 
BUbstancea  that  it  contains.  Such  a  constitution 
would,  however,  by  no  means  account  for  the  differ- 
ences found  In  different  coals.  In  the  first  place, 
neither  resins  nor  cellulose  contain  sulphur  and 
nitrogen,  and  the  organic  sulphur  and  nitrogen 
compounds  of  coal  would  still  require  a  place  in 
the  essential  constituents  of  the  coal.  Secondly 
i  lie  properties  of  non-coking  cannels  and  spore  coals 
could  not  lie  reconciled  very  easily  with  a  constitu- 
tion based  only  on  resinous  and  humic  substances. 

It  is  therefore  essential  to  widen  our  ideas  of 
the  <  .institution  of  coal  to  include  substances  other 
than  these  two.  or  else  to  broaden  the  terms  to 
include  substances  widely  differing  both  in  consti- 
tution and  In  properties.  Unfortunately,  purely 
chemical  methods  have  exhibited  very  serious 
limitations  In  the  examination  of  the  exceedingly 
complex  mixture  of  substances  contained  in  coal, 
and  a  clearer  conception  of  the  rational  constitu- 
tion of  coal  can  probably  be  gained  much  more 
easily  by  a  combination  of  chemical  and  micro- 
scopical methods. 

The  pioneer  work  of  Lomax,  followed  by  the 
researches  of  Stopes,  Ilickling,  and  others  in  this 
country,  of  Renault  and  P.ertrand  in  France,  and 
of  White,  Jeffreys  and  Thiessen  In  America  have 
thrown  considerable  light  on  the  constitution  of 
coal.  It  is  impossible  to  go  into  their  researches 
in  del  ill.  but  essentially,  in  the  light  of  the  micro- 
scopic examination  of  coal  sections,  coal  can  be 
cded  as  Icing  made  up  of  varying  proportions 
of  humlc  matter,  resinous  substances,  and  cutlcular 

Substances,   the  last-named  embracing  spores,  spore 

cases,  etc.    (Including  nrobably  the  so-called  ale.T- 
by  Bertrand  and  Renault  in  cannels),  and  the 


resistant  cuticles  of  the  orlgiual  vegetation.  To 
these  can  probably  be  added  the  nitrogenous  and 
organo-sulphur  compounds  in  the  coal  which  pic 
■  iiiualily  would  have  been  derived  from  the  cell 
contents  of    the   parent    vegetation. 

It  is  Impossible  in  this  paper  to  discuss  the 
latter  substances  in  detail,  but,  from  the  point 
of  view  of  carbonisation  it  Is  of  considerable  Impor- 
tance to  gain  an  idea  of  the  nature  of  the  cutlcular 
material  in  coal.  At  first  sight,  it  would  seem 
probable  that  this  would  be  resinous  in  character-, 
under  the  microscope  it  appears  as  a  bright  yellow 
substance  resembling  very  closely  the  resinous 
particles  in  the  coal,  but  so  far  as  the  author  is 
aware,  the  .small  amount  of  work  that  has  been 
(performed  in  this  direction  seems  to  indicate  thai 
■iilicular  matter  in  general  Is  non-resinous  in 
character,  or  at  any  rate,  if  it  is  resinous,  it 
differs  in  many  important  respects  from  the  custo 
mary  resinous  constituents. 

In  an  unpublished  paper  read  by  Lomax  before 
the  Manchester  Geological  Society  in  1014,  it  was 
shown  that  spore  coals  were  non-coking  in  charac- 
ter, and  this  was  confirmed  by  Lomax  and  the 
author  in  an  examination  of  the  Lantern  Seam 
of  the  South  Rhondda  Colliery.  This  seam  is 
highly  resinous  in  its  general  character;  when  dis- 
tilled at  temperatures  of  500°  to  550°  C,  it  swelled. 
fused,  and  gave  a  considerable  proportion  of  liquid 
distillates  that  were  not  phenolic  in  character. 
When  the  seam  was  examined  In  detail,  however, 
it  was  found  that  those  portions  which  were  made 
up  of  spore  coals  were  non-expanding,  non-fusible 
and  except  in  places  where  resins  were  clearly 
evident,  non-coking  in  the  customary  sense  of  the 
term.  It  appears  likely  therefore  that  the  cutlcular 
ingredients  of  coal  are  non-resinous.  On  the  other 
hand,  they  have  properties  that  are  different  from 
the  purely  humic  constituents.  Spore  coals,  even 
though  they  are  non-coking,  yield  a  large  propor- 
tion of  paraffin  compounds  on  distillation  at  low 
temperatures,  and  lliis  fact,  together  with  their 
resistance  to  decay,  seems  to  indicate  a  non-cellu- 
Iosic  origin. 

Unfortunately,  very  little  detailed  work  has  been 
done  as  far  as  the  investigation  of  the  cutlcular 
portions  of  living  piants  is  concerned,  but 
apparently  they  consist  of  cellulose  combined  with 
fatty  and  waxy  compounds  of  very  high  molecular 
weight.  Sifch  a  composition  would  account  for  tin- 
properties  possessed  by  spore  coals,  but  the  exact 
nature  of  the  residual  product  as  it  exists  in  coal 
has  yet  to  be  determined. 

Theory  of  the  coking  process. 

As  far  as  the  coking  property  of  coal  is  con- 
cerned, the  predominant  factor  is  undoubtedly  the 
proportion  and  character  of  the  resinous  consti- 
tuents that  it  contains.  Parr  and  Olin  (Bulletin  »;0. 
University  of  Illinois)  as  the  result  of  a  study 
of  the  low  temperature  distillation  of  Illinois  coals, 
put  forward  the  following  hypothetical  conditions 
as  being  necessary  for  the  formation  of  coke  :  — 
tl)  There  must  be  present  certain  substances  which 
have  a  definite  melting  point;  (2)  the  tempera tiire 
of  decomposition  of  these  substances  must  be  above 
the  melting  point;  f3)  when  the  compounds  that 
satisfy  the  first  and  second  conditions  are  un- 
saturated, it  is  possible  by  subjecting  them  to 
oxidation  so  to  lower  the  temperature  of  decom- 
position that  the  second  condition  is  no  longer  ful- 
filled, in  which  case  coking  will  not  occur.  These 
hypotheses  seem  to  agree  very  well  with  the  known 
data  concerning  the  coking  process,  and,  while  the 
phenomena  involved  are  exceedingly  complicated,  n 
fair  idea  can  be  obtained  with  their  aid  of  the 
reactions  that  take  place  within  the  coking 
chamber. 

It  is  necessary  at  the  outset  to  distinguish  between 
high  and  low  temperature  carbonisation.    In  the 
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former  case,  not  only  is  the  reaction  complicated 
by  secondary  reactions  taking  place  between  the 
liquid  and  gaseous  products  at  temperatures  above 
700°  C,  but  there  is  a  considerable  physical  differ- 
ence in  the  structure  of  the  resulting  coke  product. 
The  secondary  reactions  of  the  liquid  and  gaseous 
products  have  already  been  very  ably  dealt  with, 
and  it  is  therefore  advisable  in  these  notes  to 
consider  only  those  factors  that  are  involved  in 
the  production  of  coke. 

As  far  as  coke  formation  is  concerned,  the  use 
of  a  high  temperature  simplifies  the  process  con- 
siderably and  actually  reduces  the  number  of  factors 
that  have  to  be  considered  in  large  scale  operations. 

When  a  charge  of  bituminous  small  coal  is  intro- 
duced into  a  coking  chamber  the  walls  of  which 
are  maintained  at  a  temperature  of  say  1000°  C, 
the  outer  layers  become  rapidly  heated  until,  at 
a  temperature  of  300°  to  400°  C,  they  soften  owing 
to  the  fusion  of  the  resinous  substances.  The  tem- 
perature rises  too  rapidly  for  this  condition  to 
last  very  long,  however,  and  gas  begins  to  be 
evolved,  the  evolution  increasing  rapidly  as  the 
temperature  rises,  until  finally  the  portions  nearest 
the  wall  solidify.  Gas  still  continues  to  be  evolved 
from  the  solidified  portion,  and  continues  in  fact 
until  the  coke  reaches  the  temperature  of  the 
walls,  and  even  then,  at  1000°  C,  there  is  still  left 
a  small  quantity  of  volatile  matter  which  could  only 
be  expelled  by  raising  the  temperature  considerably. 

Meanwhile,  the  adjacent  layers  towards  the 
centre  of  the  oven  have  attained  the  pasty  stage, 
and  gas  begins  to  be  evolved  which  passes  prin- 
cipally through  the  porous,  solid,  outer  layers  to 
the  wall  of  the  oven.  (Cf.  Lewes,  "  Carbonisation 
of  coal,"  Young.  J.  Gas  Lighting,  1912,  119,  and 
Evans,  J.  Gas  Lighting,  1913,  587.)  A  small  amount 
possibly  given  off  from  the  inner  portion  of  the 
pasty  mass,  may  pass  upwards  through  the  central 
core  of  raw  coal,  but  this  quantity  would  not  be 
very  great.  As  the  gases  pass  through  the  outer 
solid  coke,  the  hydrocarbons  are  decomposed  to  a 
certain  extent  with  the  formation  of  carbon  which 
is  deposited  on  the  outer  layers,  thus  forming  a 
stronger,  harder  coke. 

Essentially  the  coking  process  resolves  itself  into 
the  formation  of  a  pasty  zone,  which,  fairly  rapidly 
at  first,  but  afterwards  with  continually  decreasing 
speed,  travels  towards  the  centre  of  the  oven.  The 
rate  of  advance  of  the  zone  depends  on  the  tempera- 
ture of  the  oven  walls  and  the  thickness  of  the 
charge.  The  higher  the  temperature,  the  more 
rapidly  does  the  fused  zone  pass  towards  the  centre 
of  the  oven.  In  the  later  stages  of  the  carbonisa- 
tion the  rate  of  progress  becomes  very  slow.  It  has 
been  shown  by  Simmersbach,  that  in  a  coke-oven 
20  in.  wide,  the  centre  of  the  charge  remained  at  a 
temperature  of  10°  C.  for  2  hours  after  charging, 
then  rose  to  100°  and  remained  there  for  13  hours, 
while  even  after  20  hours  the  temperature  was  only 
410°  C.  (cf.  Kamsburg  and  Sperr,  J.  Franklin  lust., 
Apr.,  1917i. 

As  the  coking  process  continues,  the  coke  becomes 
fissured  along  lines  perpendicular  to  the  walls  of 
the  oven,  and  finally  when  the  fused  zones  reach 
the  centre  of  the  oven,  the  resistance  of  the  outer 
layers  becomes  greater  than  the  resistance  towards 
the  centre  of  the  charge,  and  a  considerable  propor- 
tion of  the  gas  evolved  passes  up  the  centre  of  the 
charge,  the  coke  dividing  into  two  distinct  masses. 

Low   temperature   carbonisation. 

In  its  main  essentials,  the  process  of  low  tempera- 
ture carbonisation  proceeds  along  similar  lines  to 
the  above,  but  several  of  the  factors  involved  are 
so  intensified  that  a  radical  alteration  in  the  design 
of  the  oven  is  necessary  for  the  process  to  be  carried 
out  on  anything  like  a  commercial  scale.  The 
following  notes  summarise  the  main  differences. 


(1)  The  low  temperature  (450°— 550°  C.)  of  the 
walls  of  the  oven  reduces  enormously  the  rate  of 
transmission  of  heat  through  the  charge,  or  in 
other  words,  it  reduces  the  velocity  of  the  zone  of 
fusion.  For  this  reason,  a  thickness  of  four  to  five 
inches  is  the  maximum  that  can  be  treated  in 
stationary  charges  within  economical  limits  of  time. 
This  factor  brings  in  its  train  the  following 
results  :  —  (a)  The  capital  outlay  is  increased  owing 
to  the  increase  in  the  number  of  units.  (6)  labour 
charges  are  necessarily  increased,  (c)  the  space 
taken  up  by  the  plant  is  increased,  and  (.di  the 
maintenance  cost  is  increased. 

(2)  The  resistance  of  the  fused  zone  to  the 
passage  of  gas  is  enormously  increased  as  the 
temperature  diminishes.  It  has  been  estimated  by 
O.  B.  Evans  (J.  Gas  Lighting.  1913,  587)  that  the 
resistance  offered  to  the  passage  of  gas  at  "i40°  C.  is 
about  7  times  greater  than  at  700°  C.  Owing  to 
this  extremely  high  resistance,  if  for  any  reason 
the  outer  zone  becomes  choked,  the  gas  accumu- 
lates in  the  charge  to  such  an  extent  that  serious 
gas  pressures  are  developed.  In  several  cases  the 
author  has  found  that  when  dealing  with  resinous 
coals,  the  gas  escapes  from  the  central  portion  of 
the  charge  not  in  a  direction  at  right  angles  to  the 
containing  walls,  but  parallel  to  them,  so  that  the 
resulting  coke  appears  as  if  it  were  built  up  of 
extremely  thin  layers.  This  seems  to  indicate  that 
in  low  temperature  carbonisation,  the  outer  layers 
are  much  more  resistant  to  the  passage  of  gas  than 
is  the  case  in  high  temperature  carbonisation. 

(3)  The  time  during  which  the  coal  is  in  a  state 
of  semi-fusion  is  considerably  prolonged. 

In  the  case  of  high  temperature  carbonisation  the 
time-temperature  gradient  is  rather  steep,  and  the 
interval  of  time  during  which  the  coal  is  in  a  state 
of  fusion  is  comparatively  short.  In  the  case  of 
low  temperature  carbonisation,  however,  this  period 
Is  considerably  prolonged  and  owing  to  this  pro- 
longation of  the  pasty  stage,  with  the  high  pressures 
that  are  induced  in  the  coal  mass,  the  cell  cavities 
in  low  temperature  coke  are  considerably  larger 
than  is  the  case  with  high  temperature  coke.  This 
produces  ultimately  a  considerable  expansion  in  the 
coke,  an  expansion  often  great  enough  in  the  case 
of  some  resinous  coals  and  with  well  filled  retorts 
to  choke  up  the  gas  outlet  completely.  With  such 
coals  a  considerable  space  must  be  left  in  the  retorts 
to  allow  room  for  expansion,  and  the  economic 
efficiency  of  the  process  is  thus  seriously  affected 
Further,  the  coke  becomes  porous  and  friable. 

(4)  Any  free  space  left  at  the  top  of  the  coal 
charge  increases  the  amount  of  air  that  is  left  in 
contact  with  the  coal.  This  exerts  a  most  dele- 
terious action  when  the  coal  is  carbonised  at  low 
temperatures  and  results  in  the  formation  of  a 
friable,  powdery  coke. 

It  is  evident  that  the  low  temperature  carbonisa- 
tion of  bituminous  (coking)  coal  involves  the  solu- 
tion of  a  number  of  problems  many  of  which  are  of 
a  most  conflicting  character.  The  records  of  the 
Patent  Office  contain  a  number  of  attempts  to  solve 
these  problems  and  of  these,  three  main  classes  can 
be  distinguished,  viz.  :  — 

(1)  The  use  of  externally  heated,  intermittently 
charged  retorts. 

(2)  The  use  of  intermittently  charged  retorts, 
internally  heated. 

(3)  Continuous  processes,  in  which  the  coal  charge 
is  carried  forward  by  automatic  means  through  a 
retort  which  may  be  heated  either  externally  or 
internally,  or  by  a  combination  of  both  methods. 

Externally  heated  retorts.  The  various  types  of 
"  Coalite  "  retorts  are  on  the  whole  typical 
examples  of  low  temperature  retorts.  Their  failure 
was  due  to  the  lack  of  detailed  knowledge  regard- 
ing the  constitution  of  coal,  and  also  to  the  difficulty 
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of  adapting  the  system  for  carbonisation  on  n  com- 
merdaJ  seals.  The  Coalite  trials  proved  one  thing 
»ery   Clearly,  however,  and  that   was  the  necessity 

of  carbonising  the  coal  In  layers  as  thin  as  was 
compatible  with  commercial  requirements.  This 
result  is  achieved  In  a  very  simple  manner  by  the 
Coaer  retorl  of  the  Taries*  Fuel  Company,  in  this 
.  the  coal  is  charged  In  concentric  layers,  so 
arranged  thai  no  layer  is  more  than  4 — 5  In.  thick, 
it  is  obvious  thai  much  larger  charges  can  Ik-  got 
into  I  lie  same  space  than  in  the  coalite  process,  the 
coal  can  be  Charged  mucb  more  readily,  labour 
s  for  handling  are  reduced,  and  the  heating 
..f  the  retorts  can  be  made  very  uniform. 

The  retorts  are  osed  In  conjunction  with  Simp- 
son's process  tor  beating  coal  under  a  vacuum  of 
from  11)  to  26  in.  of  mercury.  The  use  o.f  such  a 
high  degree  of  exhaustion  has  certain  obvious 
advantages.  The  oxygen  left  In  the  retort,  after 
charging  Is  reduced  to  a  minimum,  the  liquid  and 

gaseous   products    would   lie   removed    very    rapidly 

from  the  retorl  and  possibly  distillation  would  be 
effected  more  readily.  The  Influence  of  the  vacuum 
on  the  quality  of  the  coke  produced  is  not  clear. 
Porter  and  Taylor  state  (Tech.  Paper  no,  U.S. 
Bureau  of  Mines!  thai  Pittsburgh  bituminous  coal 
yielded  a  light.  Inferior,  porous  coke  when  slowly 
heated  at  atmospheric  pressure,  but  at  a  pressure 
of  less  than  .10  mm.  it  produced  a  dense  coke.  The 
reason  for  this  is  nol  very  Clear,  but  apparently  the 
a  vacuum  produced  a  decrease  in  the  tenacity 
of  the  tar  tilm. 

On  the  whole  a  vacuum  process  offers  certain 
advantages  over  those  carried  on  at  atmospheric 
pressure,  but  on  the  other  hand,  from  a  commercial 
standpoint  It  has  certain  disadvantages  which  are 
obvious  to  workers  familiar  with  coal  carbonisation 
'•n  a  large  Bcaie.  These  can  be  summarised  thus: — 
ili  Increased  capital  outlay:  (2)  increased  power 
consumption;  (3)  difficulty  of  avoiding  leakage  (this 
would  be  a  difficult  mailer  under  works  conditions, 

especially  when  working  on  a  big  scale  with  nil- 
-killed  labour  in  a  colliery  district  liable  to  sub- 
sidence). 

Takhig  the  Tarless  Fuel  process  as  a  whole,  it  Is 
I  ive  In  many  respects,  but  it  has  yet  to  prove 
Its'  capacity  for  satisfying  commercial  requirements 
■  in  a  big  scale. 

A  process  that  has  attracted  considerable  atten- 
tion is  that  carried  on  by  the  Barnsley  Smokeless 
Fuel  Company.  This  differs  in  many  essential 
aspects  from  customary  low  temperature  practice. 
and  it  might  perhaps  be  briefly  dealt  with.  In  the 
i:rst  place  the  Barnsley  retorts  are  made  of  fireclay 
I  of  cast  Iron,  the  usual  material  used  in  low 
temperature  retorts.  Cast  iron  Is  certainly  not  an 
Ideal  material;  Its  disadvantages  were  early  recog- 
nised by  the  gas  industry  and  led  to  its  substitution 
by  clay  retorts.  In  the  Barnsley  plant  vertical 
retorts  of  rectangular  cross  section  are  used  which 
are  somewhat  wider  than  those  used  in  most  low 
t<  mperatnre  processes,  in  these  (Eng.  Pat.  ins  200) 
four  varying  zones  of  heat  were  maintained,  "the 
lowest  being  at  a  temperature  of  aboul  450°  C  the 
next  500°,  the  next  550°,  etc..  whilst  finally,  in  the 
free  space  at  the  top  of  the  charge,  a  temperature 

of  000°  to  1200°  0.  was  maintained.  In  this  space 
Was    suspend, .,]     a    srjd     made    Of     some    suitable 

material  (metal,  metal  oxide  Breclay,  or  carbon) 
so  that  the  gaseous  compounds  of  distillation  were 

subjected  over  as  great  an  area  of  contact  as 
possible  to  the  temperature  necessary  to  convert 
the  paraflinoid  tars  to  aromatic  hydrocarbons. 

The  author  has  had  no  oxporion"e  of  this  plant 

but    from    purely    theoretical    considerations    the 

chances  of  success  would    bo   small    If  the   above 

emperatures  were  adhered  to      In  the  first,  place 

'tie   retorts  are  wider  at  the  bottom,  so  that  the 


zones  maintained  at  the  lowest  temperatures  are 
actually  wider  than  those  at  higher  temperatures. 
Thus  the  top  portions  would  lie  carbonised  much 
sooner  than  the  lower  portions,  so  that  assuming 
that  the  lower  layers  could  be  carbonised  in 
economic  limits  of  time  (which  is  doubtful)  the 
result  would  lie  the  formation  of  a  mass  of  coke  of 
very  uneven  quality,  the  lower  layers  spongy  and 
porous,  whilst  the  top  layers  would  probably  be  dim 
cult  to  burn.  It  is  also  difficult  to  see  how  the 
dangers  of  a  serious  accumulation  of  gas  could  be 
avoided  in  the  lower  portions,  and  the  conditions  in 
this  respect  would  probably  t>c  worse  even  than  in 
the  "Coalite"  retorts.  However,  the  author  has 
bad  no  experience  of  the  process  and  it  would  be 
interesting  to  learn  something  of  the  results  that 
have  been  obtained. 

A  number  of  other  examples  of  low  temperature 
retorts  could  he  given,  but,  taking  them  as  a  type, 
they  possess  the  following  disadvantages,  arising 
mainly  from  the  necessity  of  having  to  work  with 
charges  of  coal  that  are  neither  too  wide  nor  too 
high.  The  number  of  units  must  be  considerably 
greater  than  is  the  case  in  high  temperature 
practice,  and  this  Involves  increased  capital  outlay, 
increased  labour  charges,  increased  repair  Costs,  and 
a  lowering  of  the  general  economic  efficiency  of  the 
plant. 

Internally  heated  retorts.  In  this  type,  the  coal 
Charge  is  heated  by  the  actual  passage  through  it 
of  inert  gas  preheated  to  a  temperature  sufficiently 
high  to  carbonise  the  charge.  On  purely  theoretical 
grounds,  this  proposal  is  extremely  attractive.  The 
bulk  of  the  time  occupied  in  present  systems  of 
carbonisation  is  taken  up  in  heating  the  innermost 
layers  of  the  coal,  and  if  these  could  be  heated 
from  the  outset  considerable  economies  in  time 
could  be  effected.  A  considerable  number  of  attempts 
have  been  made  to  carbonise  coal  by  passing 
through  it  a  current,  of  inert  gas  heated  to  a  tem- 
perature of  from  400°  to  000°  C,  and  Parr  and  Olin 
(Bull.  60,  Univ.  of  Illinois')  had  some  excellent 
results  on  a  small  scale  by  this  method. 

As  far  back  as  1S90,  Tarker  (Eng.  Pat.  07,  1S90) 
proposed  to  pass  steam,  water-gas  or  some  other 
suitable  gas  superheated  to  500°— 000°  C,  wllh  a 
view  to  making  smokeless  fuel,  and  a  number  of 
other  inventors  have  followed  along  similar  lines. 
In  the  case  of  bituminous  (resinous)  coals,  the  old 
difficulty  arises  that  when  the  coal  reaches  the  pastv 
stage,  it  becomes  impervious  to  the  passage  of  the 
gas,  but  there  seems  to  be  no  reason  why  the  method 
should  not  be  used  for  shales,  cannels,  or  for  coals 
that  are  not  fusible. 

The  results  obtained  by  McLaurin  with  a  pro- 
cess of  this  type  (this  J,,  1917,  020)  are  extremely 
interesting.  As  would  be  expected,  cannel  coal 
proved  to  be  quite  easy  to  work  when  carbonised 
by  means  of  a  stream  of  hot  producer  gas,  but  it 
was  also  found  that  Cadder  coking  coal  if  screened 
came  out  of  the  retort  in  the  same  shape  and 
same  size  as  it  was  put  in.  McLaurin  suggests 
that  this  is  due  to  the  slow  heating  to  which  the 
coal  was  subjected  and  that  under  those  condi- 
tions it  did  not  intumesce.  If  this  condition  is 
applicable  to  all  coals,  it  opens  up  possibilities 
of  an  extremely  interesting  character.  The 
author,  however,  has  not  found  it  possible  to 
repeat  this  result  with  the  highly  resinous  coals 
of  Smith  Wales,  except  under  conditions  in  which 
oxygen  was  present  in  the  heating  gaseous  medium. 
The  effect  of  oxygen  when  coal  is  carbonised  at  low 
temperatures  has  already  been  discussed,  and  the 
author  is  inclined  to  believe  that  the  small  quan- 
tity of  oxygen  which  would  be  present  in  the  hot 
producer  gas  in  McLaurin's  experiments  played 
as  important  a  part  as  the  slow  heating.  A 
typical   analysis    of  the  producer  gas  gave  0-9% 
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of  oxygeu,  so  that  there  seems  to  be  every  reason 
for  believing  that  the  coal  was  carbonised  in  an 
atmosphere  containing  a  small  proportion  of  this 
;;as,  an  idea  which  is  confirmed  by  a  study  of  the 
properties  of  the  tars  obtained. 

Another  proposal  of  this  type  is  that  given  by 
Lamplough  fEng.  Pat.  108,313,  1917),  the  heating 
medium  in  this  case  being  steam. 

On  the  whole,  internal  heating  seems  to  offer 
considerable  possibilities  in  the  treatment  of 
shales,  cannels,  and  possibly  certain  types  of  coal 
if  carefully  screened,  but  as  McLaurin  and  others 
have  found,  difficulties  would  arise  in  the  car- 
bonisation of  fine  coal  in  this  way.  There  Is 
perhaps  one  point  that  would  need  consideration, 
and  that  is,  if  a  small  proportion  of  oxygen  were 
systematically  introduced  into  the  heating  gas, 
what  would  be  the  effect  upon  the  tars  produced? 
These  apparently  would  have  a  similar  compo- 
sition to  the  old  Jameson  tars,  which  were  pro- 
duced under  conditions  theoretically  analogous  to 
those  existing  in  McLaurin's  process. 

Continuous  processes.  The  third  class  of  retort 
which  has  been  proposed  for  the  low  temperature 
carbonisation  of  coal  is  that  in  which  the  coal  is 
carried  forward  through  the  furnace  by  means 
of  a  conveying  system. 

The  Archimedean  screw  has  been  suggested  as  a 
suitable  carrier  for  quite  a  long  time.  A  most 
interesting  anticipation  of  one  of  the  most  modern 
of  these  systems  is  given  in  Patison's  Eng.  Pat.  569, 
1873,  in  which  coal,  shale,  or  other  fuel  is  carried 
through  a  heated  retort  by  means  of  a  worm  con- 
veyor. For  low  temperatures — with  a  high  oil 
yield — the  inventor  proposed  to  use  a  east  iron 
retort,  but  for  high  temperatures  he  suggested  the 
use  of  a  fireclay  furnace. 

The  well-known  Del  Monte  system  differs  only 
slightly  from  this  system,  but  it  had  one  innova- 
tion, and  that  was  in  the  use  of  a  screw  mounted 
on  a  hollow  shaft,  which  was  heated  internally 
by  a  row  of  jets  from  a  central  gas  pipe.  Fur- 
ther, the  coal  was  subjected  to  a  fractional  dis- 
tillation, one  end  of  the  retort  being  maintained 
at  a  considerably  lower  temperature  than  the 
other.  This  retort  again  could  be  used  for  wood, 
shale,  lignite,  or  peat,  but  with  coking  coals,  the 
swollen  pasty  mass  which  was  produced  completely 
prevented  the  working  of  the  screw. 

It  seems  difficult  to  believe  that  any  system 
which  involves  the  stirring  up  of  the  coal  in  any 
way  can  be  used  for  bituminous  coals,  and  for 
that  reason,  it  is  doubtful  whether  a  continuous 
system  on  the  lines  of  the  Woodhall-Duckham  or 
the  Glover-West  retorts  can  be  used  for  the  low 
temperature  carbonisation  of  these  coals,  except 
perhaps  under  conditions  already  touched  upon. 

On  the  other  hand,  there  seems  to  be  no  reason 
—apart  from  those  connected  with  engineering 
difficulties— why  the  coal  should  not  be  conveyed 
through  a  furnace,  by  some  system  in  which  the 
coal  itself  is  not  stirred. 

A  system  of  this  type  that  has  been  worked 
with  some  degree  of  success,  is  that  introduced 
by  Pringle  and  Richards.  In  this  the  coal  is 
carried  by  means  of  an  endless  conveyor  through 
a  retort  the  temperature  of  which  is  maintained 
at  about  500°  C.  The  conveyor  itself  is  fitted  with 
compartments  so  as  to  subdivide  the  coal  into  a 
number  of  separate  small  charges  each  of  which  is 
rapidly  heated  to  the  desired  temperature.  The 
coal  itself  is  undisturbed  in  its  passage  through 
the  retort,  and  leaves  as  a  porous  semi-coke  which 
is  an  excellent  domestic  fuel.  This  process  as  yet 
has  only  been  worked  on  an  experimental  scale; 
the  obvious  difficulties  are  of  an  engineering 
character  and  whether  or  not  they  can  be  over- 
come on  a  large  scale  plant  remains  to  be  proved. 


A  system  of  this  type  seems  to  offer  several 
advantages  for  low  temperature  carbonisation: 
temperature  control  could  be  readily  effected, 
labour  charges  would  be  low,  and  by  suitable 
engineering  methods  the  rather  heavy  capital  outlay 
and  high  maintenance  and  repair  costs  which 
would  probably  be  inherent  in  this  particular 
system  could  be  reduced  to  a  limit  which  would 
make  it   a  commercial  proposition. 

A  number  of  other  proposals  could  be  given, 
but  as  yet,  not  one  of  them  has  been  tested  on  a 
commercial  scale.  As  far  as  the  author  can  see, 
there  does  not  seem  to  be  any  overwhelming  diffi- 
culties in  the  way  of  the  low  temperature  car- 
bonisation of  shales,  lignites,  cannels,  etc.,  whilst 
for  resinous  coals,  success  will  probably  be  attained 
only  by  an  individual  study  of  the  coals  it  is  desired 
to  treat,  accompanied  possibly  by  a  suitable  pre- 
liminary treatment  which  will  give  a  final  pro- 
duct of  sufficient  solidity  and  strength  to  with- 
stand customary  conditions  of  handling  and  trans- 
port. In  this  connection  the  briquetting  of  the 
coal  either  before  or  after  carbonisation  will  have 
to  receive  very  serious  consideration.  The  main 
considerations  in  this  direction  are  economic  in 
character  and  in  the  present  artificial  conditions 
prevailing  in  the  coal  market  it  would  be  extremely 
difficult  to  estimate  the  commercial  possibilities  of 
such  a  combination. 

Economics  of  loic  temperature  carbonisation. 
An  attempt  might,  however,  be  made  to  review 
from  a  general  standpoint  the  financial  possibilities 
of  low  temperature  carbonisation,  and  this  perhaps 
is  all  the  more  necessary  because  of  the  extrava- 
gant estimates  that  are  periodically  issued  from 
certain  sections  of  the  financial  press.  In  this 
connection  it  must  not  be  overlooked  that  there 
are  many  coals  which  are  almost  unusable  in  the 
raw  state,  and  in  some  cases  even  there  are  whoL- 
coalfields  in  which  the  coal  is  of  such  quality 
that  under  the  economic  and  geographical  con- 
ditions prevailing  in  their  immediate  vicinity  they 
are  commercially  unworkable.  Several  such  cases 
have  been  brought  to  the  author's  notice  in  which 
a  well  designed  system  of  low  temperature  car- 
bonisation would  result  in  the  economic  salvation 
of  the  coalfield.  Disregarding  for  the  present  these 
exceptional  cases,  there  remain  two  or  perhaps 
three  main  directions  in  which  the  adoption  of  low 
temperature  carbonisation  has  been  strenuously 
advocated. 

The  first  is  in  the  treatment  of  cannel  coal. 
From  a  technical  standpoint  this  does  not  appear 
to  present  any  very  serious  difficulties,  and  the 
question  practically  resolves  itself  into  a  commer- 
cial one.  The  matter  has  already  been  fully 
treated  recently  ("  A  New  British  Oil  Industry," 
Craig,  I'erkin.  Berry,  and  Dunstan.  J.  Inst.  Petrol. 
TecliT.  Apr..  1918)  and  need  not  be  discussed  here. 
In  this  case,  however,  the  utilisation  of  the  resi- 
due is  the  factor  upon  which  the  success  or  failure 
commercially  depends.  The  method  usually  sug- 
gested is  to  gasify  the  residue  in  producers  of  the 
Mond  type  and  recover  the  ammonia  produced 
(see  Pa  ton.  Iron  and  Coal  Trades  Review,  Mar.  22, 
191S,  and  "  Fuel  Economy,"  paper  read  before 
Birmingham  Section,  Inst.  Elect.  Eng.,  1917). 
Technically  such  a  process  would  be  ideal, 
especially  if  the  carbonisation  and  gasification 
could  be'  performed  in  one  plant  as  proposed  by 
McLaurin  (this  ,L,  1917,  620)  or  Wollaston  (Eng. 
Pat.  111,964,  1918):  there  is  one  point  which  needs 
to  be  emphasised,  the  necessity  for  considering 
the  Haber  process  as  a  factor  in  the  reduction  of 
price  of  ammonium  sulphate  after  the  war.  It  is 
estimated  by  the  Barrett  Company  of  New  York, 
that  the  production  of  ammonia  from  this  process 
alone  amounted  in  1917  in  Germany  to  a  quantity 
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equivalent  to  over  1,000,000  tons  per  annum  of 
ammonium  sulphate.  The  world  demand  for  this 
fertiliser  is  increasing  rapidly,  and  there  Id  everj 
prospect  of  a  attll  farther  Increase  daring  the  nexl 
few  yean,  bul  with  a  competitor  of  this  magni- 
tude in  the  field,  there  is  every  need  for  caution  in 

isldering   the  clalma   of  the  recover;  producer 

against   the  cheaper  and  technically  more  efficient 
non-recovery  producer. 
There  is  one  other  point  thai  ran  i>e  only  briefly 

dealt    with,    and    that     is    the    relation    of    the    gas 

industry  to  low  temperature  carbonisation.    In  the 

author's  opinion,  tiie  gas  engineer,  to  whom  pis 
is  the  main  and  primary  product,  is  quite  Justified 

in  adhering  to  high  temperatures  in  general  prac- 
tice. The  yield  of  gas  In  low  temperature  car- 
lM>nisation  Is  far  too  low  to  make  it  attractive  to 
the  gas  engineer,  and  with  humie  coals  this  small 
quantity  Is  seriously  contaminated  with  carbon 
dioxide.  Further,  to  attain  a  total  yield  compar- 
able with  present  practice,  the  capital  outlay  would 
!»•  considerably  increased,  the  space  required  for 
the  plant  would  be  very  much  greater  than  in 
present  practice,  and  the  labour  costs  (per  1000  cub. 
ft.  of  gas)  would  1m'  enormously  increased. 

There  are  of  course  advantages  in  favour  of 
low  temperature  practice,  but  in  view  of  the 
standardised  conditions  prevailing  in  the  gas  indus- 
try, with  works  already  cramped  for  space  in  many 
eases,  and  With  heavy  capital  Charges  on  plant 
already  installed,  it  is  extremely  difficult  to  see 
when'  its  advantages  come  In,  Gas  coke  is  cer- 
tainly not  an  Ideal  product  either  from  a  domestic 
or  an  Industrial  standpoint,  but  by  suitable  pre- 
liminary treatment  of  the  coal  used,  even  this  can 
l»>  made  an  excellent  free-burning  product;  and 
if  the  market  conditions  allow,  the  gas  engineer 
can  always  erect  additional  plant  for  this  purpose. 
Apart  entirely  from  any  preliminary  treatment, 
however,  the  uses  of  gas  coke  are  rapidly  extend- 
ing and  before  long  h  should  cease  to  l>e  the  drug 
OB  the  market   that  It  has  been  in  the  past. 

Taking  everything  into  consideration,  the  gas 
engineer  is  well  advised  in  rejecting  low  tempera- 
ture carbonisation  as  being  unsuitable  for  the  pur- 
of  producing  gas  in  as  great  a  quantity  and 
of  hs  high  a  quality  as  possible. 

There  remains  the  last  and  greatest  aspect  of 
the  question — the  low  temperature  carbonisation  of 
bituminous  small  coal.  The  total  quantity  of  coal 
raised  in  the  United  Kingdom  iu  1910  w\is  approxi- 
mately i'ifi.000.000  tons.  Of  this,  37.000,000  tons 
was  carbonised  yielding  something  over  8,000,000 
tons  of  gas  coke  ami  1". 200, 000  tons  of  metallur- 
gical coke.  Of  the  remaining  218,400,000  tons, 
allowing  4$  million  tons  of.  anthracite  and  say 
30  million  tons  of  low  volatile  coals,  there  remains 
nearly  1S4  million  tons  of  bituminous  coal,  of 
which   over  0(1, OtK). 000  tons  would  be  small  coal. 

The  use  of  raw  coal  was  characterised  over 
thirty  years  ago  as  a  barbarous  procedure;  the 
statement  is  true  to-day,  but  it  has  gained  an 
enormously  greater  force  as  the  result  of  our 
experience  during  the  past  four  years.  Disregard- 
ing for  the  time  being  the  idea  of  carbonising 
larL'c  coal  as  being  too  great  a  feat  of  mental 
gymnastics  for  the  average  commercial  mind  to 
attempt,  there  remains  the  fact  that  there  is  avail- 
able in  this  country  approximately  00  million  tons 
per  annum  of  bituminous  small  coal,  all  of  which, 
under  certain  well-defined  conditions,  can  be  car- 
bonised to  leave  a  coherent,  solid,  free-burning 
smokeless  residual  fuel,  which  in  many  respects  is 
superior  to  the  large  coal  from  which  It  is  pro- 
duced. 

With  this  as  a  basis,  and  with  the  further  con- 
sideration of  the  necessity  for  this  country  to  be 
Self-supporting   in   the  ever  increasingly    Important 


matter  of  liquid  fuel,  it  is  evident  that  there  is.au 
enormous  scope  for  I  lie  introduction  of  a  success- 
ful system  of  low  temporal  ure  carbonisation.  The 
main   question  unfortunately   is,   will  it    pay? 

Dndei    present    enndilii.ns  of  scarcity   of    coal,   of 

steel,  <>f  raw  materials  and  of  labour,  it  is  an 
extremely  difficult  matter  to  draw  up  an  estimate 

which  would  hold  good  for  possibly  mors  than  a 
few  months,  bul  a  provisional  estimate  can  be 
attempted  (using  pre-war  figures)  which  might  serve 
as  a  basis  for  future  guidance. 

Cost  of  plant. 

This  would  depend  on  the  type  of  installation  thai 
would  be  found  serviceable.  At  nrst  sight  a  low 
temperature  plant  working  at  only  500°  C.  would 
be  less  costly  than  a  coke-oven  plant  working  at 
1000°.  If  the  stationary  type  of  retort  were 
erected,  this  factor  would  be  counterbalanced  bj 
the  greater  number  of  units  found  necessary,  whilst 
the  price  of  a  continuous  retort  would  be  increased 
owing  to  the  engineering  devices  found  necessarv. 
The  cost  of  a  300  tons  a  day  coking  plant  before  the 
war  would  be  approximately  £50.000  to  £00,000,  and 
this  figure  has  been  taken  as  representing  the 
capita]  outlay. 

Coal.  The  value  of  the  coal  and  (he  resulting 
fuel  would  be  interdependent;  for  that  reason,  the 
price  of  the  coal  has  been  arbitrarily  fixed  at  10* 
per  ton  of  unwashed  small. 

Labour  is  figured  at  2*.  per  ton  of  coal  car 
bonised. 

Power,  steam,  etc.  This  figure  would  again  varv 
with  the  type  of  plant  erected.  In  a  vacuum  plant 
the  power  consumption  would  exceed  that  of  a  eke 
oven  plant,  and  the  same  thing  would  apply  in  the 
case  of  certain  types  of  continuous  plants.  For 
purposes  of  estimation  the  figure  of  id.  per  ton  has 
been  taken  as  the  cost  of  steam  and  power. 

Repairs  and  maintenance.  The  advantages  of 
working  at  low  temperatures  would  in  this  case 
again  be  counterbalanced  by  the  increased  number 
of  units.  In  the  case  of  continuous  plants  this 
figure  would  probably  be  high,  but  it  would  be 
counterbalanced  by  reduced  labour  charges. 

Depreciation  ami  interest  is  assumed  to  be  15%. 

Stores,  etc.  A  figure  of  2(7.  per  ton  has  been 
assumed. 

The  following  is  an  estimate  of  the  expenditure 
in  a  plant  carbonising  300  tons  of  coal  per  day. 
Assuming  300  working  days  a  year,  00.000  tons  of 
coal  per  annum  would  be  treated. 

Ooal  washing.  Assume  unwashed  coal  at  10s.  per 
ton.  Cost  of  washing  0<7.  per  ton.  Assume  25% 
loss  iii  washing.    Then  cost  of  coal  to  ovens=14s. 

Expenditure.  £ 

Coal,  90,000  tons  at  14* 03,000 

labour        9,ooo 

Repairs  and  maintenance       1.500 

Steam  and  power         ijoOO 

Interest  and  depreciation     9000 

Stores        750 


£84,750 


Rect  ipts  would  be  made  up  of  the  values  of  the 
coke,  tar,  sulphate  of  ammonia,  and  light  spirit 
produced. 

Coke.  The  character  of  the  resulting  smokeless 
fuel  would  depend  on  a  number  of  factors,  the 
most  Important  being  the  nature  of  the  coal  used, 
temperature  of  carbonisation,  time  of  carbonisa- 
tion, thickness  of  coal  charge,  type  of  retort  used, 
and  gas  pressure  under  which  carbonisation  is 
effected.  Of  these  the  first  is  easily  the  most 
important.     As  a  general  rule  the  coke  from  highly 
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oxygenated  coals  (humic  coals)  has  a  higher  calorilic 
value  than  the  coals  themselves,  while  -with  other 
coals  the  calorific  value  is  lower.  Further,  humic 
coals  yield  a  friable  powdery  coke,  whilst  resinous 
coals  yield  a  porous  coke  which  is.  however,  fairly 
strong  if  carbonised  under  suitable  conditions. 

By  judiciously  mixing  the  coals  used  an  excellent 
product  can  be  obtained  which  has  qualities  which 
make  it  superior  even  to  the  large  coal.  In  most 
low  temperature  schemes  it  is  assumed  that  the 
resulting  fuel  has  a  value  (on  a  pre-war  basis) 
of  from  25s.  to  35s.,  but  if  low  temperature  carboni- 
sation were  adopted  on  a  large  scale  it  is  extremely 
doubtful  whether  the  price  would  be  much  greater 
than  that  of  the  large  coal. 

As  a  general  rule  the  difference  in  price  ljetween 
large  and  small  coal  varies  from  7s.  to  10s.  per 
ton.  With  the  small  coal  in  this  case  at  10s.  per 
ton,  and  allowing  for  the  fact  that  It  has  been 
washed,  it  is  perfectly  justifiable  to  take  the  value 
of  the  resulting  fuel  at  20s.  per  ton. 

For  purposes  of  this  estimate  it  is  assumed  that 
the  yield  of  large  fuel  is  70%,  together  with  10% 
of  breeze.  The  breeze  could  probably  be  reduced 
by  the  preliminary  preparation,  but  even  then  it 
would  be  higher  than  is  the  case  in  coking  practice. 

The  value  of  the  breeze  is  taken  as  being  equal 
to  that  of  the  initial  unwashed  small  coal. 

Tar.  The  value  of  this  substance  is  difficult  to 
ascertain  under  present  conditions.  Further,  the 
cost  of  purification  is  difficult  to  calculate.  The 
process  of  purification  will  have  to  be  worked  out 
very  carefully,  otherwise  the  percentage  losses 
would  be  very  high.  Taking  its  constituents  in 
detail,  however,  the  probability  is  that  the  sub- 
stance will  prove  to  be  a  valuable  product.  Tar 
acids  to-day  are,  of  course,  at  a  high  figure,  but 
even  after  the  war  there  will  be  a  heavy  demand 
for  creosoting  materials,  and  this  constituent  of 
the  tar  will  therefore  probably  prove  valuable.  The 
light  oils  and  middle  oils  of  the  tar  would  probably 
attain  a  fair  price  owing  to  the  growing  demand 
for  petroleum  products  of  all  kinds.  The  value  of 
the  pitch  is  at  present  an  unknown  quantity.  With 
its  freedom  from  so-called  free  carbon  and  a  con- 
stitution more  nearly  approaching  oil  pitch  than 
coal-tar  pitch,  there  seems  to  be  every  prospect  of 
its  finding  a  ready  market.  Taken  altogether,  the 
value  of  low-temperature  tar  would  probably  prove 
to  be  at  least  as  high  as  that  of  high-temperature 
tar;  it  may  easily  be  higher,  but  to  be  on  the  safe 
side  a  value  of  2rf.  per  gallon  has  been  assumed, 
with  a  yield  of  15  gallons  per  ton  of  coal  carbonised. 

Light  spirit  should  prove  an  excellent  motor 
spirit.  A  yield  of  2  gallons  a  ton  is  assumed,  and 
a  value  of  Is.  per  gallon. 

Sulphate  of  ammonia.  The  yield  of  this  substance 
varies  considerably  with  different  coals,  and  rapidly 
rises  after  a  temperature  of  500°  C.  is  passed.  As 
far  as  the  author's  experience  goes,  the  yield  of 
ammonia  at  500°  C.  is  considerably  lower  than  the 
20  to  30  lb.  per  ton  of  coal  usually  quoted,  and  a 
figure  of  only  10  lb.  per  ton  of  coal  has  therefore 
been  taken  for  purposes  of  this  estimate. 

Gas.  The  yield  of  gas  at  500°  C.  is  usually  given 
as  5000  cubic  feet  per  ton.  This  again  is  consider- 
ably higher  than  the  quantity  found  by  the  author 
with  most  coals.  Humic  coals  sometimes  yield 
large  quantities  of  gas  at  low  temperatures,  but 
this  is  often  contaminated  with  high  percentages 
of  carbon  dioxide.  On  the  whole  it  is  better  to 
assume  a  gas  yield  sufficient  to  heat  the  oven  but 
insufficient  to  give  any  surplus. 

On  the  basis  of  these  assumptions  the  revenue 
side  of  the  accounts  gives  the  following  figures  :— 


Receipts. 

Coke,  03,000  tons  at   fl        

Breeze,  9000  tons  at  10s 

Tar,  1,350,000  gallons  at  2</. 

Light  spirit,  ISO.OOO  galls,  at  Is.    ... 

Sulphate  of  ammonia,   400  tons  at 
£10  per  ton      


£ 
03,000 

4,500 

11,250 

9,000 

4,000 
£91,750 


Profit  per  annum,  £7,000. 
The  resulting  profit  can  scarcely  be  described  as 
startling,  and  it  certainly  does  not  attain  the  glow- 
ing dimensions  generally  promised  in  the  initial 
prospectuses  of  companies  interested  in  low  tem- 
perature carbonisation. 

On  the  other  hand  the  figures  are  distinctly  con- 
servative, and  err  probably  on  the  low  side.  There 
is  also  ample  room  for  improvement  on  both  the 
debit  and  the  credit  sides  of  the  account.  Reduced 
labour  and  capital  charges  would  make  a  great 
difference  to  the  cost  sheet.  On  the  other  side  also 
there  is  ample  scope  for  considerably  improved 
figures.  As  far  as  the  carbonisation  of  bituminous 
coal  is  concerned,  the  author  is  not  inclined  to  fix 
too  high  a  value  for  the  tar.  The  profits  will  be 
made  primarily  on  the  solid  fuel;  the  Coalite  pro- 
cess certainly  showed  that  there  was  a  demand  for 
smokeless  fuel,  and  if  the  country  wants  this  fuel 
it  will  certainly  pay  for  it.  There  is  no  reason 
also  why  the  temperature  should  be  limited  to  the 
500°  O.  assumed  in  the  above  estimate.  This  figure 
has  been  selected  because  the  solid  residue  at  that 
temperature  is  a  free-burning,  easily  ignitable  pro- 
duct. But,  under  certain  conditions,  the  carbonisa- 
tion temperature  could  be  increased  considerably 
beyond  500°  and  still  leave  an  excellent  fuel.  The 
finest  domestic  fuel  ever  tested  by  the  author  had 
been  carbonised  at  temperatures  up  to  800°  C,  and 
contained  only  4%  of  volatile  matter.  The  author 
is  of  opinion  that  the  logical  line  of  development  in 
coal  carbonisation  lies  in  the  direction  of  a  frac- 
tional distillation  of  the  coal,  the  tars  being  ex- 
tracted at  a  temperature  sufficiently  low  to  avoid 
the  possibility  of  secondary  reactions,  and  the 
temperature  afterwards  raised  to  drive  off  the 
ammonia  and  a  large  proportion  of  the  gas.  Such 
a  procedure  would  not  only  increase  the  yield  of 
by-products,  but  would  result  in  a  firmer  and  denser 
coke  with  a  consequent  considerably  reduced  pro- 
portion of  breeze. 

Lastly  there  is  the  question  of  the  coal  used.  The 
estimate  has  been  based  on  the  use  of  high-grade 
small  coal  fan  unwashed  small  coal  fetching  a  pre- 
war price  of  10s.  per  ton  can  certainly  be  considered 
a  fairly  good  product).  There  are  coals  (like  York- 
shire unwashed  smudge,  for  example)  which  sold 
in  pre-war  days  for  considerably  less  than  this 
figure,  and  in  such  eases  low  temperature  carbonisa- 
tion offers  a  prospect  of  an  excellent  financial 
return. 

Coals  from  coalfields  of  the  type  represented  by 
the  South  Crop  of  the  S.  Wales  and  Monmouth- 
shire coalfield  are  excellent  in  many  respects:  they 
are  highly  resinous,  they  possess  excellent  coking 
properties,  they  can  be  cheaply  mined,  and  are 
situated  in  an  area  offering  exceptional  facilities 
for  export.  But  unfortunately  the  coals  of  this 
area  suffer  from  certain  serious  disadvantages.  The 
higher  seams  contain  a  high  percentage  of  sulphur, 
the  lower  ones  are  high  in  phosphorus — two  factors 
which  militate  seriously  against  the  use  of  the  coal 
for  the  production  of  metallurgical  coke.  Further, 
the  coal  as  mined  contains  an  excessive  proportion 
of  small  coal,  a  fairly  average  figure  being  30%  of 
j  large  and  70%  of  small,  the  latter  containing  a  large 
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percentage  ot  duff  conl.  In  a  case  of  this  kind  the 
advantages  of  tow  temperature  carbonisation  (ox  the 

primary  purpose  of  yielding  a  smokeless  fuel  are 
obvious;  tin'  perfection  of  a  commercially  successful 
system  would  Immediately  render  feasible  the  com-  ] 
merdaJ  development  of  this  section  of  tin?  coaitieUl. 
Taking  everything  Into  consideration,  the  subject 
is  soe  that  Is  worthy  of  the  serious  attention  of 
the  Industrial  chemist,  a  system  capable  of  dealing 
on  a  commercial  scale  with  all  kinds  of  coal  may  j 
perhaps  not  yet  have  been  perfected,  the  problems  i 
involved  -and  they  are  serious  problems — may  not  | 
have  been  completely  solved,  but,  with  a  detailed 
preliminary  study  of  the  coal  which  it  is  proposed 
to  tre;ir,  with  an  accurate  knowledge  of  the  condi- 
tions Involved  In  its  carbonisation,  and  with  the 
whole-hearted  co-operation  of  the  chemist,  who  in- 
vestigates tho  e  conditions  with  the  engineer  who 
has  to  meet  them,  there  is  no  reason  why  this  last 
resting  place  of  so  many  lost  hopes  should  not  attain 
an  ultimate  success  which  will  give  it  a  position 
of  predominant  Importance  in  the  mining  and 
chemical  industries. 

Discussion. 

Dr.  B.  1'.  Akmstuoni;  said  thai  he  feared  that 
progress  In  this  subject  had  perhaps  been  retarded 
by  prejudice.  The  whole  question  of  low  tem- 
perature  carbonisation  had  been  the  subject  of 
such  Berce  controversy  that  it  might  have  had 
some  effect  on  its  progress.  Insufficient  attention 
had  been  paid  to  the  scientific  basis  of  the  subject. 
The  question  was  an  economic  one.    The  monetary 

prise  for  BUCCeSS  was  small  and  not  very  attrac- 
tive, and  it  was  highly  satisfactory  that  one  of 
the  drat  slops  of  the  new  Council  of  Industrial 
Research  should  have  been  to  start  a  laboratory 
for  the  investigation  of  these  problems. 

Mr.  W.  J.  A.  I'.i  1 1 m;i  i H.n  said  that,  as  the  author 
pointed  out,  it  was  almost  Impossible  to  say 
that  any  one  type  of  retort  or  .process  would  deal 
With  the  many  varying  types  of  coal  and  cannel 
that  had  to  be  dealt  with.  That  applied  par- 
ticularly to  the  solid  residue.  The  caking  coals 
undoubtedly  needed  from  the  standpoint  of  fuel  a 
different  type  of  retort  to  a  non-caking  coal.  The 
continuously  fed  retort,  such  as  the  Del  Monte, 
could  only  be  applied  with  some  modilicatiou  to 
caking  materials.  The  disadvantage  of  the  residue 
from  caking  coals  was  Its  bulkiness;  it  shared  that 
with  gas  coke.  All  the  apparatus  used  with  it 
needed  to  be  almost  double  the  size.  When  using 
it  for  hot  water  pipes,  for  instance,  an  ordinary 
anthracite  slove  of  half  the  dimensions  would  do 
the  same  work  as  one  fed  with  coke.  The  same 
applied  to  transport,  wagons,  storage  space,  and 
handling.  He  did  not  think  sufficient  attention 
had  been  paid  to  the  possibilities  of  utilising  the 
low-ash  non-caking  coals  of  the  .Midlands  where 
there  was  a  powdery  residue  which   ii   was  quite 

possible  to  briquette  Into  a  material  as  dense  as 
coal  forming  a.  very  good  domestic  fuel.  Moreover 
these  were  easier  to  handle  In  the  carbonising 
plant.  Tin-  temperature  zones  Ilia)  were  adopted 
in  the  Barnsley  retort  were  very  near  to  gasworks 
practice,  and  it  was  a  curious  commentary  on 
the  previous  history  of  low  temperature  carboni- 
sation processes  that  It  should  have  been  neces- 
sary  to  use  high  temperature  zones  in  order  to 

i;    the  parallinoiil  hydrocarbons  Into  aromatic 

hydrocarbons  because   of  the  greater   stability  of 

the  latter.  Some  of  the  spirits  that  bad  been  pro- 
duced by  low  temperature  carbonisation  were 
entirely  unstable,  and  became  gelatinous  after  a 
short  time.  There  were  undoubtedly  many  cannels 
which  it  would  pay  I"  carbonise  for  the  sake 
of  the  oil  yield,  disregarding  the  residue 
altogether.  From  the  fuel  standpoint,  the  prospects 


of  utilising  residues  in  such  cases  in  ammonia 
n  covery  plants  after  the  war  were  not  very  great, 

but  there  were  Other  cases  where  the  coal  was 
high  in  nitrogen,  such  as  the  very  large  amount 
of  small  coal  at  the  pit's  mouth,  which  it  might 
pay   very  well  to   use   in  agricultural  countries. 

("apt.  0.  J.  Goodwin  said  he  had  no  doubt  that 
pulverised  coal  would  play  a  very  Important  part  in 
the' future.  The  semi-carbonlsed  fuel  produced  in 

low  temperature  carbonisation  plants  was  extremely 
bulky  and  somewhat  friable,  and  he  believed  Iliac 
In  the  transport  of  this  material  there  would  be 
a  considerable  amount  of  dust  which  would  be 
valueless  as  far  as  its  use  for  domestic  purposes 
was  concerned.  The  possibility  of  collecting  this 
dust  in  central  places  and  using  it  industrially 
as  powdered  fuel  seemed  to  present  a  good 
future  if  low  temperature  carbonisation  were  more 
generally  adopted.  He  suggested  that;  some  experi- 
mental work  should  be  done  on  the  use  of  pow- 
dered coal  in  the  Bonecourt  boiler. 

Dr.  P.  Moiiwo  I'erkin  said  that  low  temperature 
carbonisation  work  was  rather  more  forward  than 
the  paper  indicated.  For  example,  the  Govern- 
ment was  putting  up  near  Nottingham  a  battery 
of  retorts  on  the  Del  Monte  system.  That  pro- 
cess, as  the  author  had  said,  could  only  be  used 
on  non-caking  coal.  One  great  objection  to  the 
screw  system  was  that  in  order  to  carry  the  coal 
forward  the  screw  had  to  be  put  very  close  against 
the  edge  of  the  retort,  consequently  a  very  fine 
residue  came  through  at  the  other  end  and  the 
only  way  to  work  that  satisfactorily  would  be 
to  briquette  it.  The  Tozer  retort,  in  which  a 
vacuum  was  used,  would  deal  with  any  class  of 
coal,  either  caking  or  non-caking,  and  it  was  rarely 
that  he  had  had  any  trouble  in  getting  coal  out. 
II  swelled  up  quickly  and  he  thought  that  the 
action  of  the  vacuum  caused  the  heat  to  pass 
through  the  coal  more  rapidly  and  it  gave  a 
really  good  fuel.  With  regard  to  the  friability 
of  smokeless  fuel,  he  had  recently  had  a  con- 
signment from  the  Tarless  Fuel  Co.  which  had 
been  three  weeks  on  the  railway  in  frosty  weather, 
and  it  only  contained  about  10%  of  breeze,  and 
even  this  was  not  wasted  because  it  could  readily 
be  briquetted.  The  Pringle-Kichards  retort  had 
been  considerably  improved  lately,  and  it  would 
probably  turn  out  to  be  a  commercial  success. 
It  really  was  a  grate  conveyor.  The  coal  was  put 
into  a  V-shaped  arrangement  about  8  inches  across 
at  the  top  and  4  inches  across  at.  the  bottom.  At. 
one  time  the  difficulty  had  been  that  the  coal  held 
up  and  would  not  discharge.  Now  a  slit  was  made 
in  the  V  so  that  it  opened  out  and  allowed  the 
coal  to  discharge.  One  of  these  retorts  which  he  had 
seen  recently  had  a  capacity  of  12  tons  in  24  hours. 
It  was  30  feet  long  and  one  yard  across.  Another 
retort  which  had  not  been  mentioned  was  Lam- 
plOUgh'S,  in  which,  instead  of  using  an  inert  gas 
lor  heating  the  coal,  superheated  steam  was  used; 
luil  he  was  not  certain  that,  as  no  external  heat 
was  used,  this  system  would  be  a  commercial 
success.  In  this  country  we  required  large  quan- 
tlUes  of  benzenoid  hydrocarbons,  which  could  not 
be  obtained  from  low  temperature  carbonisation, 
and  therefore  we  must  depend  on  gasworks  for 
them.  At  the  present  moment  the  navy  needed 
fuel  oil  and  that  was  why  vertical  retorts  were 
being  used  for  carbonising  cannel  coal.  He  thought 
that  Mr.  Bvans  was  very  conservative  in  putting 
i lie  yield  of  tar  at  15  gallons,  because  coal  contain- 
ing 'about  26%  of  volatile  matter  would  give  at 
least  20  galls,  of  tar  provided  the  plant  was  work- 
ing properly,  whilst  in  certain  cannels  he  had 
Obtained  as  much  as  SO  gallons  of  tar  although 
only  a  portion  of  it  could  be  used  for  fuel  oil. 
About  30  of  tin-  so  gallons  would  be  suitable  for 
fuel  oil,  and  there  would  be  up  to  10%  spirit  aud 
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small  quantities  of  oil  -which  could  be  used  for 
lubricating  purposes.  Reference  had  been  made 
to  the  Barnsley  plant,  which  was  called  a  low 
temperature  plant,  but  if  benzenoid  hydrocarbons 
were  wanted,  why  not  start  at  a  high  temperature? 
He  thought  that  the  process  of  working  in  stages 
would  give  an  infinite  amount  of  trouble  and 
quickly  block  up  the  tops  of  the  retorts  with  carbon. 
He  had  made  some  experiments  in  cracking  oils 
in  this  way,  and  although  it  was  possible  to  obtain 
beuzenoid  hydrocarbons,  the  yield  was  very  poor 
and  the  apparatus  was  soon  blocked  up  with 
carbon. 

Mr.  W.  Thomson,  referring  to  the  problem  of 
smoke  abatement  in  large  towns,  said  that  it  would 
pay  to  charge  very  high  prices  for  a  smokeless 
domestic  fuel.  Was  it  possible  to  take,  say, 
500  cub.  ft.  of  gas  out  in  the  ordinary  way  from 
the  coal  and  leave  a  coke  which  could  be  used  for 
domestic  purposes? 

The  President  said  it  was  true,  as  Dr.  Arm- 
strong had  said,  that  low  temperature  carbonisa- 
tion was  approached  by  most  people  with  consider- 
able prejudice.  As  an  old  coke  maker  in  the  days 
of  the  Beehive  oven,  he  had  more  than  once  sacked 
a  workman  for  producing  too  large  a  quantity  of 
black  ends  in  his  oven.  These  old  prejudices  were 
really  difficult  to  overcome.  The  question  of  the 
smaller  non-caking  coal  had  been  referred  to.  In 
addition  to  the  small  that  was  brought  out  of  the 
mine,  there  was  an  immense  amount  of  small  coal 
left  behind  in  the  mine.  He  had  seen  mines  in 
which  they  loaded  the  coal  with  li-inch  forks, 
and  left  everything  less  than  lj-iuch  in  the  mine. 
In  this  way  an  enormous  quantity  of  exceedingly 
valuable  fuel  was  wasted.  The  authorities  were 
afraid  of  the  powerful  coal  miners'  union  and 
dared  not  tell  the  coal  miner  to  load  up  everything 
that  was  underground.  The  result  was  that 
millions  of  tons  of  valuable  fuel  were  left  under- 
ground and  wasted  to  the  nation.  This  material 
would  be  exceedingly  well  adapted  to  low  tempera- 
ture processes.  With  regard  to  subsidence  affect- 
ing plant,  whenever  a  coal  mine  was  laid  out  a 
large  block  of  coal,  which  the  miner  called  the 
shaft  pillar,  was  left  unwrought,  and  all  the  plant 
and  buildings  that  were  required  for  working  the 
colliery  were  erected  on  that  pillar,  which  was 
large  enough  to  prevent  any  risk  of  surface  damage. 
He  could  hardly  conceive  any  rational  engineer 
putting  his  coke  ovens  anywhere  else  than  within 
the  area  protected  in  this  way,  and  any  structure 
of  that  kind  supported  on  that  shaft  pillar  was 
absolutely  safe. 

Mr.  Evans,  in  reply,  said  that  the  bulk  and 
friable  character  of  the  low  temperature  coke  were 
the  crux  of  the  whole  question.  What  was  being 
attempted  now  was  to  standardise  the  product  that 
entered  the  retort.  If  coal  were  carbonised  in  a 
tube  at  a  low  temperature  a  structure  was  obtained 
which  showed  a  central  hole  in  a  series  of  rings 
fairly  closely  compressed  at  the  outside  and 
gradually  decreasing  in  density  towards  the  centre. 
By  a  suitable  preliminary  treatment  it  was  possible 
to  get  a  solid  block  right  through  the  mass  with- 
out any  hollow  centre.  With  regard  to  the  more 
recent  developments  mentioned  by  Dr.  Perkin,  he 
agreed  that  the  Pringle-Richards  and  the  Tarless 
Fuel  Company's  processes  gave  good  results.  In 
many  respects  the  fuel  was  non-friable,  and  the 
only  point  was  whether  these  processes  would 
work  on  a  large  scale.  With  regard  to  the 
President's  remarks  concerning  the  shaft  pillar, 
lie  was  thinking  of  existing  conditions  at  his  own 
collieries  where  practically  the  whole  shaft  pillar 
was  occupied  by  buildings.  There  was  very  little 
space  left  on  the  pillar  for  a  low  temperature 
plant,  and  he  had  no  doubt  that  some  of  the  older 
collieries  in  the  country  were  in  the  same  position. 


NOTES  ON  THE  COMMERCIAL  FRACTIONAL 

SEPARATION  OF  BENZENE.  TOLUENE, 

AND  XYLENES. 

BY  T.  HOWARD   BUTLER,  PH.D.,  M.SC, 
AND  F.  J.  W.  POPHAM. 

It  is  beyond  the  scope  of  this  paper  to  describe 
the  various  plants  available  for  the  separation  of 
coal-tar  hydrocarbons;  it  is  sufficient  to  say  that 
efficient  plant  of  British  manufacture  is  now 
obtainable.  The  following  notes  on  some  of  the 
factors  that  make  for  efficiency  in  working  such 
apparatus  may  be  of  interest. 

1.  Efficient  column  is  essential  and  may  be 
attained  by  any  means  so  long  as  intimate  con- 
tact with  vapour  and  refluxing  liquid  is  obtained. 

2.  Efficient  dephlegmator.  Dephlegmation  plays  a 
most  important  part  in  good  fractionation.  S. 
Young  in  his  book  on  "Fractional  Distillation" 
describes  dephlegmation  as  a  means  for  separa- 
tion brought  about  by  the  vapour  bubbling  through 
the  condensed  higher  boiling  liquid.  On  the  other 
hand  he  calls  the  apparatus  on  top  of  a  column 
through  which  the  vapour  passes  a  "  constant 
temperature  still  head."  It  is  usual  now  to  dis- 
card these  terms  in  practice  and  refer  to  the  former 
as  the  fractionating  column,  and  to  the  latter  as 
the  dephlegmator. 

By  careful  regulation  of  the  temperature  of  the 
water  in  the  dephlegmator  it  is  possible  to  increase 
very  materially  the  efficiency  of  any  plant.  This 
is  due  largely  no  doubt  to  the  fact  that  by  this 
means  a  larger  quantity  of  condensed  liquid  is 
returning  down  the  column,  thus  affording  better 
contact  between  vapour  and  liquid.  In  regulating 
any  plant  it  is  advisable  to  work  as  much  as 
possible  by  altering  the  flow  of  water  in  the  dephleg- 
means  of  open  steam,  but  even  then  high  pressure 
to  the  coil  in  the  still. 

3.  Constant  steam  pressure  must  be  maintained, 
otherwise  regulation  of  the  temperature  of  still 
contents  is  almost  impossible.  A  valve  to  reduce 
the  pressure  of  the  steam  to  the  minimum  usually 
obtained  at  any  time  is  a  material  help  in  this 
direction. 

4.  A  high  steam  pressure.  A  steam  pressure  sufli- 
ciently  high  to  enable  the  toluene  to  be  distilled 
off  should  be  available :  otherwise  a  partial  vacuum 
must  be  put  on  the  plant,  which  is  never  so  effec- 
tive. The  xylenes  may  well  be  distilled  over  by 
means  of  open  steam,  but  even  then  high  pressure 
steam  is  preferable. 

5.  Tight  steam-heating  coils.  Should  the  coils  in 
the  still  leak  even  to  a  very  small  extent  the 
separation  will  be  entirely  upset,  and  under  these 
conditions  it  is  often  impossible  to  obtain  pure 
products. 

6.  Efficient  water  supply  to  dephlegmator  requires 
careful  supervision.  A  works  supplied  with  hard 
water  will  soon  lose  efficiency  owing  to  the  fact 
that  the  dephlegmator  becomes  badly  scaled:  in 
these  cases  a  water-softening  plant  is  necessary. 

7.  Protection  of  column  from  external  changes 
of  temperature.  In  plants  put  up  in  the  open  the 
columns  must  be  protected  against  wind  and  rain, 
otherwise  irregularity  in  speed  of  running  will 
result. 

The  quality  of  the  crude  benzol  available  to  the 
refiner  varies  very  largely.  The  average,  taken 
from  a  great  number  of  consignments  of  "  60/f>5 
benzol  "  from  producers,  all  of  which  have  come- 
to  the  knowledge  of  the  authors,  may  be  taken 
as  :  — 
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The  crude  benzol  is  firsl  washed  with  a  dilnte 
solution  of  sulphuric  add  isp.  gr.  1-8),  then  wiiii 
about  -  by  volume  of  stronger  add  isp.  gr.  1-8), 
and  after  washing  with  water  ii  is  agitated  with 
caustic  soda  solution  of  sp.  gr.  about  ii.  For  the 
tractions  to  Ik'  distilled  after  the  crude  benzol  II 
is  not  necessary  to  wash  with  dilute  add,  but 
greater  care  must  be  taken  to  wash  more  effldently 
with  strong  add  and  enough  !«•  used  to  free  the 
material  from  nearly  all  the  Impurities. 

Tin'  loss  on  washing  Is  a  very  serious  Item  in  1 1 »< - 

cost  of  manufacture,  and  may  rise  in  sonic  cases  to 

a    crude  benzol   obtained   by   stripping  gas 

shows  :i  very  lnni'h  higher  loss  on  washing  than  our 

from  coal  tar. 

The  add  tar  obtained  from  the  concentrated  add 
wash  has  been  a  great  source  of  trouble  to  refiners. 
The  free  add  may  be  effectively  extracted  by  wash- 
ing with  hot  water  and  used  in  the  manufacture  of 
ammonium  sulphate.  The  pitchy  residue  so 
obtained  must  then  be  disposed  of  in  some  manner 
trill  satisfy  the  requirements  of  a  factory 
inspector. 

The  practice  followed  In  distilling  for  pure 
benzene  and  toluene  will  necessarily  vary  with 
different  distillers  and  with  different  types  of 
plant.  Generally  speaking,  however,  the  crude 
benzol  is  run  and  preliminary  fractions  separated. 

Although   with   the   present    forms   of   column   it.    is 

possible  to  separate  pure  products  direct  from  the 
crude  material,  the  time  occupied  in  eliminating 
Intermediates  is  so  large  and  the  washing  diffi- 
culties are  so  important,  that  greater  economy  is 
obtained  by  running  stills  In  pairs,  one  working 
crude  and  the  other  working  Intermediates  tor  pure 
products. 

The  preliminary  fractions  from  the  crude  are:  — 

fa)   Standard    benzol,    (o)   light  toluol,    (o)  crude 

toluene,  h/i  crude  xylene.     The  distillation  is  rcpre- 

3   in    ti;-'.   1,    which   shows  the   main  features. 

Fractionation  of  Crude  Benzol.    Preliminary 
Separation. 


*  «i 

Si"" 
M 

?J  nr 

•"        60* 


fgau 

1      1 

V 

f 

/r 

-^ 

% 

S\ 

1 

i 
i 

S"^ 

1 

1 
1 

1 

1 

/    iTAHTJARC  6C«lt>l    RATI-I 

f      !        1 

fo  cms  n 

'    uCmt    <     CR 
"•  y,  T0l-U0t  i     TO 

1  RATI. 50        RAT 

*  US  "tent,  US) 

net    !  cf 

UOl         IV 

•SO  |W 

1*  H3   .CD 

itwe' 

•100. 

20  30  40  SO  €0 

PERCENTAGE   DISTILLATE 


FIG.    1. 


The  variation  in  the  rate  of  working  will  be  noted: 

this  rate   is  increased  so   Ions  as  the  distillate  is 

uniform  in  quality,   and   is  decreased   during   the 

ge   from  one  fraction  to  another.    This  will 


Ik.  more  apparent  In  the  subsequent  figures.  Tin- 
dotted  part  of  the  curve  represents  the  distillation 

converted  to  normal  pressure,  the  actual  distillation 
under  reduced  pressure  being  shown  by  the  solid 
line. 

Fraction  (a)  consists  of  benzene  and  toluene  and 

contains    110-  !l.V'„    l>onzone.      It    is    fractionated    for 

pine  benzene  ami  a  yield  of  66%  Is  obtained  on  the 

Brat     run.     BeSUltS    are    indicated    in    flg.     L",     the 
Fractionation  of  Standard  l., 
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Fra.  •->. 

noticeable  feature  being  the  slow  rate  of  distillation 
until  the  temperature  at  the  outlet  of  the  de- 
phlegmator  reaches  a  constant  value;  at  this  stage 
the  rate  can  be  Increased  and  maintained  until  the 
temperature  rises,  when  it  is  advisable  to  stop  the 
distillation  and  recharge  on  the  residue.  The 
temperature  of  the  dephlegmator  water  during  this 
period  is  about  42°  (.'.,  which  ensures  a  good  return 
to  the  column. 

Fraction  (6)  consists  of  about  50%  of  benzene 
and  50%  of  toluene,  no  xylene  being  present. 
The  working   of  this   is    shown    in    fig.   3.       The 

Fractionation  of  Light  Tuluol. 
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Fig.  a. 

treatment  of  this  fraction  indicates  perhaps  more 
than  any  other  the  efficiency  of  the  modern  column. 
Both  pure  benzene  and  pure  toluene  are  obtained 
in  one  distillation  from  the  mixture.  As  the 
temperature  rises  after  the  separation  of  the  pure 
benzene  the  rate  is  decreased,  and  is  increased 
again  when  the  temperature  becomes  constant  on 
the  pure  toluene  fraction.  The  dephlegmator  water 
temperature  is  maintained  at  about  42°  C.  on  the 
benzene  fraction  and  allowed  to  rise  slowly  during 
the  distillation  of  the  intermediate  until  it  reaches 
about  100°  C.  during  the  working  of  the  toluene. 
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Fraction  (c)  consists  of  benzene,  toluene,  and 
xylene,  the  toluene  content  being  75%.  The 
fractionation  of  this  is  indicated  in  fig.  4. 


Fractionation  of  Crude  Toluene. 
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Fraction  (d)  consists  of  toluene,  xylenes,  and 
higher  homologues,  and  is  the  most  difficult  fraction 
to  deal  with.  It  will  be  noted  from  the  curve  (see 
fig.  5)  that  a  comparatively  high  percentage  of 
heavy  toluol  is  produced  and  is  returned  for  re- 
working. When  working  for  solvent  naphtha  (a 
mixture  of  xylenes  and  higher  homologues)  the  use 
of  vacuum  or  even  of  open  steam  at  the  end  is 
advantageous,  but  should  be  avoided  if  possible 
when  working  for  xylenes. 

Economy  in  working  can  be  obtained  by  observing 
a  definite'  rotation.  It  has  already  been  pointed 
out  that  the  distillation  of  standard  benzol  is 
stopped  when '  the  temperature  rises  after  the 
separation  of  the  pure  benzene.  After  successively 
working  two  or  three  charges  in  this  manner  the 

Fractionation  of  Crude  Xylene. 
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combined  residues  have  accumulated  toluene,  and 
the  still  may  then  be  charged  with  light  toluol,  to 
be  followed  by  crude  toluene.  This  rotation  avoids 
unnecessary  working  of  intermediate,  thus  saving 
both  time  and  steam. 

The  rates  indicated  by  the  curves  will  necessarily 
vary  with  the  plant  and  must  be  determined  for 
each  plant,  but  they  indicate  what  has  been  done 
and  show  a  marked  improvement  on  the  practice 
which  obtained  previous  to  the  war. 

Another  point,  of  note  is  the  difference  between 
the  separation  of  benzene  from  benzene-toluene  mix- 
tures, and  of  toluene  from  toluene-xylene  mixtures. 
From  experiments  made  by  the  authors,  working 
on  pure  compounds  in   the   laboratory,    it  would 


appear  that  no  such  difficulty  should  exist,  that  is 
to  say,  there  are  no  properties  inherent  in  the  three 
hydrocarbons,  such  as  the  formation  of  constant 
boiling  mixtures,  which  would  cause  this  difficulty. 
The  cause  must  therefore  lie  in  the  plant,  probabiy 
in  the  dephlegmation,  and  might  possibly  be  over- 
come by  the  use  of  salt  solution  or  oil  as  a  dephleg- 
mating  medium. 

In  conclusion,  it  may  be  of  interest  to  record 
differences  in  the  working  of  paraffinoid  crude 
benzols  and  those  free  from  paraffin.  When  deal- 
ing with  such  benzols,  in  addition  to  greater  care 
being  necessary  in  the  washing  process,  involving 
greater  loss,  a  further  difficulty  is  observed  in  the 
fractionation.  When  working  for  standard 
benzene  it  is  necessary  to  "  sweat  off  "  the  fore- 
runnings  slowly  in  order  to  prevent  a  high  paraffin 
content  in  the  benzene,  and  to  reduce  correspond- 
ingly the  rate  on  the  intermediates  when  working 
toluene  from  crude  toluene. 

It  is  very  noticeable  that  in  the  case  of  products 
free  from  paraffin  the  "  cuts "  for  pure  benzene 
and  toluene  are  clear  and  definite,  whilst  in  the  case 
of  paraffinoid  products  a  larger  percentage  of  the 
distillate  has  to  be  rejected  both  at  the  beginning 
and  end  of  the  pure  fraction,  although  the  paraffin 
content  is  as  low  as  0-5%.  For  instance,  fig.  2 
shows  that  when  the  temperature  reaches  7S°  C. 
pure  benzene  can  be  at  once  separated  and  the 
separation  continued  until  the  temperature  rises. 
In  the  case  of  a  paraffinoid  product  as  much  as 
10%  at.  the  beginning  and  5%  at  the  end  has  to  be 
rejected.  The  authors  attribute  this  difficulty  to 
the  formation  of  constant-boiling  mixtures  of  the 
aromatic  hydrocarbons  and  the  paraffins;  some  such 
mixtures  are  known,  that  of  benzene  and  normal 
hexane  being  typical. 

Another  feature  in  the  working  of  the  paraffinoid 
benzols  is  the  formation  of  a  deposit  on  the  coil  in 
the  still,  which  reduces  the  heating  capacity  to  a 
detrimental  degree.  More  thorough  washing  of  the 
benzol  does  not  prevent  this.  The  nature  of  the 
deposit  cannot  easily  be  ascertained,  because  it  is 
rapidly  decomposed  to  a  highly  carbonaceous  com- 
pound of  indefinite  composition. 

Frequent  cleaning  of  the  still  is  necessary  to 
maintain  the  conditions  required  for  successful 
working. 


THE  PROSPECTS  OF  FOUNDING  A  POTASH 
INDUSTRY  IN  THIS  COUNTRY. 

BY  KENNETH  M.  CHANCE,  M.A. 

I  have  already  indicated*  the  lines  upon  which 
potash  can  be  recovered  in  this  country  in  large 
quantities  and  at  low  cost,  and  I  will  endeavour 
in  this  paper  to  give  some  account  of  the  work 
which  has  actually  been  done  to  lay  the  founda- 
tions of  an  industry  which,  if  properly  developed, 
should  render  this  country  self-supporting  not  only 
in  those  potash  compounds  such  as  commercial 
chloride,  carbonate,  and  caustic  which  are  required 
in  large  quantities  as  raw  materials  for  agricul- 
ture and  other  important  industries,  but  also  In 
those  finer  chemicals  such  as  those  quoted  above 
refined  to  a  condition  of  chemical  purity  and  the 
permanganate,  ferricyanide,  and  other  salts  of 
potassium  of  which  the  manufacture  in  the  past 
has  been  practically,  if  not  completely,  confined 
to  Germany. 

Blast  furnaces— preliminary  investigations. 

In  the  autumn  of  1914  the  Halberg-Beth  plant  in- 
stalled by  Fraser  and  Chalmers,  Ltd.,  at  the  works 
of  the  North  Lincolnshire  Iron  Co.,  Ltd.,  for  the 

*  See  two  papers  read  at  Middlesbroueh  on  January  15th,  1918 
"The  Cleaning  of  Blast  Furnace  Gas  for  Boilers  and  Stoves,"  by  A. 
Lennox  Leigh,  and  "The  Commercial  Aspect  of  the  Recovery  o( 
Potash  in  the  Manufacture  of  Pig  Iron,"  by  Kenneth  M.  Chance. 
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purpose  of  denning  thru-  blast  furnace  gases,  came 
luto  operation,  a  sample  of  the  dual  recovered 
from  iiic  gas  was  i'ouihI  to  contain  considerable 
quantities  of  potash  ami  of  Cyanide,  and  an  adver- 
tisement was  Inserted  In  the  technical  press  offer 
tag  quantities  of  this  dnsl  tor  sale.  The  attention 
of  the  British  Cyanides  Co.,  Ltd.,  was  attracted 
to  this  advertisement  and  a  preliminary  examina- 
tion of  the  dust  led  that  company  to  suggest  a 
working  arrangement  by  which  a  Join)  Investigation 
should  be  made  t>y  them  with  the  North  Lincoln- 
shin'  Iron  i\>.,  i. til.,  into  the  possibilities  of  pro- 
ducing the  iiust  and  working  it  up  Into  commer- 
cial products.  This  suggestion  was  accepted  and 
11  was  ready  to  commence  before  the  close  of  1914, 
but  owing  to  delay  due  to  alterations  in  the 
cleaning  plant,  it  was  not  until  April.  1915,  that 
deliveries  of  the  recovered  dnsl  could  be  sent  to 
the  factory  of  the  British  Cyanides  Co.  at  Oldbury. 
This  dnsl  was  found  to  contain  much  less  soluble 
matter  (Including  both  potash  and  cyanide)  than 
the  original  samples,  and  upon  Investigation  into 
the  cause  it  was  discovered  that  the  pump  used 
to  spray  I  he  gases  with  water  in  the  pre-coolers 
had  originally  been  out  of  order  but  had  been 
put  right  In  the  course  of  these  alterations,  so 
thai  a  great  deal  of  the  soluble  potash  was  now 
being  taken  out  of  the  gas  In  this  preliminary 
cooling  operation  and  carried  away  in  very  weak 
solution  in  the  cooling  water. 

Installation  and  operation  of  dry  cooling  plant. 

The  next  step  was  to  introduce  some  method  of 
cooling  the  gas  without  the  direct  application  of 
water,  and  for  this  purpose  a  Green's  economlser 
was  ordered  and  Installed. 

This  plant  came  inlo  operation  in  the  early  days 
■  if  linn  and  the  next  three  months  were  spent  in 
overcoming  the  usual  mechanical  troubles  insepar- 
able from  starting  up  all  new  plants,  in  the  course 
.if  which  it  was  found  that  upon  the  tempera- 
tun  of  the  water  entering  the  economlser  depends 
to  a  large  extent  its  smooth  working,  and  it  was 
better  to  let  the  cold  water  meet  the  hot  gases  and 
not  cold  gases.  At  the  same  time  experience  had 
been  gained  in  sampling  and  measuring  the  gas  and 
in  operating  the  Halberg-Beth  plant  itself,  while 
at  Oldbury  the  problem  of  producing  potassium 
carbonate  of  great  purity  from  the  recovered  dust 
had,  after  several  failures,  been  solved. 

Analysis  of  dust. 

The  following  is  the  analysis  of  a  typical  sample 
of  dust  derived  from  the  Halberg-Iieth  plant  at 
Scunthorpe  in  the  early  months  of  191G,  when  the 
economiscr  plant  was  in  operation: — Soluble  in 
water:  5-58%  KCX,  14-66%  K,CO,,  23-23%  KHCO,, 
trace  KSCxV,  113%  K„SO,,  3-00%  KHCO,,  10-90% 
KC1,  3-97%  Na,CO,,  '0-48%  Fe(CN)„  0-36%  Zn 
and  Pb  as  sulphides;  soluble  in  hydrochloric 
acid:  1T68°£  F.o,,  223%  ZnS,  10-39%  CaCO,, 
i  OS      \lui>.  als,,  sin      gio,  and  2is„  carbon. 

It  may  be  of  interest  at  this  stage  to  give  some 
figures  of  the  alkali  and  chlorides  contained 
In  the  dust  recovered  from  the  plant  during 
the  months  which  led  to  prematurely  optimistic 
views  being  formed.  The  total  alkali  and  chloride 
are  expressed  in  terms  of  potash,  the  actual  pro- 
portion of  soda  to  potash  being  found  constant 
at  about  10  to  90  :  I.e.,  from  the  figures  given  below 
about  10%  should  be  deducted  to  obtain  the  ad  nil 
percentage  of  potash  in  the  form  of  carbonate  and 
chloride. 

In  May  (before  the  discovery  of  the  effect  of  the 
Sprays  In  carrying  away  the  soluble  salts,  especially 
the  very  soluble  carbonate)  the  percentage  of  alkali 
as  K„CO,  and  of  chloride  as  Ki'l  were  each  in 
the  neighbourhood  of  22%  of  the  dust. 

The  following  table  gives  the  corresponding 
figures  from  July,  1916,   to  February,  lillfi  :  — 
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By  the  end  of  March,  1910,  it  was  thought  that 
all  difficulties  had  been  overcome,  and  a  report  waa 
sent  to  the  Director  of  Optical  Munitions  giving 
details  of  this  new  source  of  production  of  pure 
potassium  carbonate,  which  had  then  already  been 
supplied  for  some  months  to  the  largest  maker  of 
optical  glass  in  the  country. 

Hardly  had  that  report  reached  its  destination, 
however,  when  the  quantity  of  soluble  potash  in 
the  dust  began  seriously  to  decline.  The  average 
test  for  March  showed  30-29%  alkali  as  K,CO  and 
12-07%  chloride  as  KC1,  for  April  26-29%  and 
t6-22%,  and  for  May  24-27%  and  17-42%  respec- 
tively, while,  at  the  same  time,  the  proportion  of 
soda  to  potash  in  that  alkali  had  doubled,  and 
the  proportion  of  chloride  to  alkali,  which  had 
been  nearly  constant  at  3  :  8  rose  until  it  was  2  :  3. 

An  immediate  investigation  into  the  cause  of  the 
decline  was  set  on  foot,  which  took  the  form 
of  daily  tests  of  the  gas  from  both  of  the  furnaces 
then  in  blast  and  a  comparison  of  these  tests  with 
the  analysis  of  the  slags  drawn  from  those  fur- 
naces during  the  same  period  and  with  the  propor- 
tion of  coke  to  ore  charged  into  the  furnaces. 
It  was  clearly  demonstrated  by  this  investigation 
that  the  potash  charged  into  the  furnace  and  issu- 
ing from  it  both  in  the  gas  and  in  the  slag  was 
sufficient  to  produce  upwards  of  200  lb.  as  K,CO,, 
together  with  25  to  30  lb.  as  KC1  per  million  cubic 
feet  of  gas,  so  the  next  step  taken  was  to  make  a 
careful  analysis  of  all  the  available  information  and 
to  hold  a  conference  on  the  possibility  of  carrying 
out  experiments  in  a  blast,  furnace  without  detri- 
ment to  the  quantity  or  quality  of  the  iron  produced. 

Numerous  suggestions  were  considered,  including 
that  of  introducing  into  the  furnace  some  basic 
material  which  would  flux  at  comparatively  low 
temperatures,  but  it  was  decided  to  commence  by 
determining  the  effect  of  increasing  the  proportion 
of  lime  to  silica  in  the  charge.  Mr.  Leigh  pointed 
out  that  this  would  inevitably  necessitate  an  in- 
crease of  temperature  in  the  furnace,  and  the 
results  were  carefully  charted  in  order  that  the 
relative  Influence  of  increased  base  and  increased 
temperature  might  be  determined. 

These  preliminary  experiments  failed  to  provide 
any  information  that  could  be  regarded  as  con- 
clusive, but  they  indicated  that  the  temperature 
of  the  furnace  had  some  influence  upon  the  quantity 
of  potash  volatilised  into  the  gas  in  the  form  of 
carbonate. 

Mr.  Leigh  thereupon  undertook  to  carry  out  a 
series  of  short  experiments  whereby  the  tempera- 
ture of  the  furnaces  should  be  raised  for  periods 
of  two  or  three  days  at  a  time,  and  daily  samples 
Of  the  gas,  dust,  and  slag  from  those  furnaces  were 
analysed  for  I  heir  potash  contents. 

Increased  production  of  potassium  carbonate. 
These  experiments  were  commenced  on  August  51  h . 
1916,  and  their  issue  was  hardly  ever  In  doubt, 
as  will  be  seen  from  fig.  1.  Daily  tests  of  the  gas 
from  both  furnaces  had  been  taken  from  the  middle 
of  March  to  that  date,  and  the  maximum  weekly 
average  of  those  tests  had  shown  less  than  00  lb. 
K  CO,  In  the  gas  and  had  fallen  as  low  as  33  lb. 
per  million  cubic  feet  during  the  wee.k  ending 
April    22nd,     the    average    for    the    week    ending 
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August  Oth  being  well  below  40  lb.  From  that  point 
it  rose  to  70  lb.  and,  with  one  exception,  the  weekly 
average  never  fell  below  that  figure  until  the  end 
of  September  when  a  new  line  of  experiment  was 
inaugurated,  while,  for  the  week  ending  Septem- 
ber 10th  the  average  was  nearly  85  lb. 

It  should  be  remembered  that  the  foregoing 
results  were  obtained  by  a  series  of  short  periods  of 
increased  heat  in  the  furnace,  the  effect  upon 
the  production  of  pig  iron  of  prolonged  working 


at  Oldbury  indicated  that  increased  temperature 
was  insufficient  in  itself  to  bring  about  a  certain 
and  definite  rise  in  the  production  of  potassium 
carbonate,  but  that  there  must  be  sufficient  lime 
in  the  charge  to  release  the  potash  from  the  slag. 
The  North  Lincolnshire  Iron  Company,  Ltd.,  there- 
fore agreed  to  carry  out  a  prolonged  experiment 
on  the  result  of  increasing  the  proportion  of  lime 
in  the  charge,  and  at  the  same  time  increasing 
the  temperature  of  the  furnace.    A  commencement 
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under  altered  conditions  being  unknown,  and  there- 
fore regarded  with  some  apprehension.  During 
these  temporary  hot  periods  some  high  figures  of 
alkali  as  K2COa  per  million  cubic  feet  of  gas  were 
obtained.  From  No.  2  furnace  maxima  of  S2-G 
(August  11th),  93-6  (August  18th),  94  (August  27th), 
111  and  120  (September  4th  and  5th),  SG  and  100 
(September  13th  and  141  hi,  101,  82  and  114  (Septem- 
ber 18th  to  20th),  were  recorded,  and  from  No.  4 
furnace  an  average  of  24-3  for  the  first  week  in 
August  was  raised  to  95-5  and  90-5  (August  7th  and 
8th),  and  such  high  records  as  105  (September  Gth), 
111    (September  19th),  and  114  (September  22nd  i. 

These  results,    however,   were  not  entirely  con- 
clusive, and  the  analyses  which  were  being  made 


was  made  on  October  1st,  and  the  experiments  were 
continued  for  IS  days  along  these  lines,  with  the 
results  depicted  in  fig.  2.  Daily  fluctuations  were 
considerable,  but  the  production  of  potash  in  the 
form  of  carbonate  from  both  furnaces,  when 
averaged,  showed  a  steady  and  continuous  rise, 
until  from  a  starting  point  of  about  05  lb.  of 
alkali  per  million  cubic  feet  of  gas  it  had,  before 
the  end  of  the  experiment,  reached  and  passed 
100  lb.  per  million  cubic  feet  and  was  rising  more 
steadily  and  regularly  at  the  end  of  the  experi- 
ment than  in  the  earlier  stages  as  experience  led 
to  the  conditions  of  working  being  got  under  better 
control. 
The  following  are  comparative  figures  of  extreme 
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vfter  October  lstii  Hi,,  furnaces  from  which  these 
results  were  recorded  resumed  normal  working  and 
tin'  alkali  in  the  gas  (expressed  as  rTCO  >  rapidly 
Bell  to  the  norma]  figure  of  about  40  lb.  per  million 
cubic  feet.  in  November  the  experiment  was 
repeated,  ami  the  alkali  again  raised  to  an  average 
Of  more  than  ion  lb.  for  a  week  towards  the  end 
of  that  month,  with  a  high  record  of  140  lb.  on 
November  20th  from  one  furnace.  Similar  measures 
were  then  taken  in  a  furnace  at  the  Scunthorpe 
works  of  John  Lysaght,  Ltd.,  and  although  no 
records  so  high  as  these  were  obtained,  the  alkali 
in  the  gas  was  increased  to  an  even  greater  extent 
in  proportion  to  the  normal  amount  found  In  the 
gas  at  these  works,  which  is  greatly  below  thai 
at  the  North  Lincolnshire  Iron  Company's  works. 

These  figures  are  open  to  criticism  in  that  they 
■re  unaccompanied  by  accurate  records  of  the 
temperature  of  the  furnaces  and  of  the  actual 
weights  of  lime  and  silica  charged  into  them.  The 
conditions  under  which  we  were  working  rendered 
it  Impossible  to  obtain  such  records.  The  blasl 
furnaces  were  not  titled  and  could  not  be  fitted 
with  pyrometers.  In  ordinary  blasl  furnace  prac- 
tice it  is  Impossible  to  analyse  every  charge  for 
lime  and  silica  and  to  weigh  the  contents  of  each 
with  that  minute  accuracy  which  would  be  nc< SS 
sary  for  such  records.  Above  all.  these  experiments 
were  carried  out  in  time  Of  war  and  the  labour 
required  for  such  purposes  was  not  available. 

Although,  therefore,  there  is  a  mass  of  figures 
available  in  the  form  of  daily  tests  and  records, 
which  can  be  made  public  if  its  publication  can 
serve  any  useful  purpose,  the  Information  provided 
is  not  conclusive.  Indeed  it  is  probable  that  no 
really  conclusive  proof  of  Hie  relative  influence  of 
base  and  temperature  upon  the  volatilisation  of 
potash  in  the  form  of  carbonate  from  a  blast  fur- 
nace can  be  tabulated  unless  a  blast  furnace  is 
specifically  designed  and  constructed  for  a  thorough 
research  into  this  problem,  although  one  further 
experiment  which  we  carried  out  may  possibly  have 
some  bearing  upon  it. 

Soda  ash  was  added  to  the  furnace  regularly  in 
suitable  quantities  over  a  period  of  three  or  four 
days  to  the  extent  of  live  tons.  The  effect  upon 
the  production  of  potassium  carbonate  was  at 
the  best  Inconsiderable— indeed  it  is  questionable 
whether  it  had  any  effect  at  all — and  was  in  marked 
contrast  to  the  immediate  effect  resulting  from 
the  addition  of  salt  to  the  blast  furnace  of  which 
E account  is  given  below. 

Perhaps  the  strongest  evidence  as  to  Hie  influence 
of  the  combination  of  high  temperature  with  high 
basicity  in  the  slag  is  furnished  by  an  analysis 
of  the  gas  and  slag  produced  in  the  manufacture 
of  ferro-manganese,  where  both  the  proportion  of 
lime  to  silie.i  ami  the  temperature  at  which  the 
furnace  is  operated  are  considerably  higher  than 
in  normal  blast  furnace  practice.     In   this  case  the 

slag  contains  tin-  merest  trace  of  the  potash  charged 

into  the  furnace,  practically  the  whole  of  which 
Is  volatilised  into  the  gas  In  the  form  of  carbonate, 
cyanide,  and  chloride. 

It  is  therefore  permissible  to  assume  that  if  the 
Same  methods  could  be   applied   to  the  production 


ot  pig  iron  the  same  results  would  be  obtained  and 
potassium  carbonate  would  be  readily  available  in 
large  quantities,  but  unfortunately  the  cost  of 
operating  a  blast  furnace  in  this  manner  Is  so  great 
as    to    be    prohibitive    for   the   manufacture   of   pig 

Iron,   and  some  other  thod  of  volatilising  the 

potash  in  the  ordinary  blasl  furnace  had.  for  this 
reason,  to  be  found. 

.1  wider  demand  for  potash. 
Dp  to  the  close  of  p.nc,  the  requirements  of  potash 

thai    had    made    themselves   urgently    felt,   were    all 

tor  potash   iii   Hie    form    ot  carbonate,    especlall} 

lor  making  optical  glass,  and  its  product  ion  in 
thai  form  had  therefore  been  our  sole  objective 
under  the  auspices  of  the  Tout  roller  of  Optical 
Munitions,  .Mr.  Esslemont.  About  that  time,  how- 
ever, the  vital  need  lor  potash  in  a  form  suitable 
for  use  on  the  land  was  made  known  to  .Mr.  IOssle 
noiil .  w  ho  I  herefore  asked  me  lo  draw  up  a  scheme 
lor  meeting  those  demands.  Ihus  placing  (he  problem 
of  quantitative  and  cheap  production  in  the  fore- 
front. The  first  suggestion  was  obviously  the  collec- 
tion and  distribution  of  the  dust  drawn  from  the 
stoves  and  boilers  at  blast  furnace  works,  because 
the  process  of  combustion  removes  all  impurities 
that  are  harmful  to  agriculture  from  this  dust, 
which  consists  of  carbon,  lime,  and  potash.  But 
at  the  best,  the  collection  and  distribution  of  this 
dust  could  only  be  regarded  as  a  temporary 
expedient  and  partial  stop-gap  and  could  not  form 
the  basis  of  an  industry  which  would  render  this 
country  self-supporting  in  providing  potash  at 
reasonable  prices,  because  the  quantities  available 
are  Insufficient  and  the  proportion  of  potash  in 
the  dust  too  low.  It  was  therefore  necessary  to 
liml  some  other  source  of  supply. 

Consideration  of  other  methods  of  production. 

I  have  already  narrated  how  at  times  the  pro- 
duction of  dust  from  the  Halberg-Beth  plant  of 
the  North  Lincolnshire  Iron  Co.,  Ltd.,  had  fallen 
off  either  in  quantity  or  in  quality  to  such  an  extent 
as  made  it  appear  extremely  doubtful  whether 
permanent  supplies  of  potash  at  prices  which  could 
compete  with  German  production  after  the  war 
could  ever  be  collected  as  a  by-product  of  the  manu- 
facture of  pig  iron.  In  the  meantime,  the  British 
Cyanides  Co.,  Ltd.,  was  endeavouring  to  produce 
some  of  those  refined  potassium  compounds  the 
manufacture  of  which  either  had  never  yet  been 
achieved  in  this  country,  or  had  been  killed  by  Ger- 
man competition,  and  it  had  become  a  matter  of 
vital  urgency  to  that  company,  before  the  national 
need  was  fully  recognised,  that  its  supplies  of 
raw  material  should  be  secured.  Problems  therefore 
such  as  the  recovery  of  potash  from  felspar,  from 
ulunlte,  or  as  a  by-product  of  the  manufacture  of 
cement,  had  all  been  carefully  considered  in  the 
early  days  of  the  war  by  the  directors  and  staff 
of  that  company. 

It  may  not  be  out  of  place  to  give  the  reasons 
which  led  us  in  those  early  days  to  continue  to 
devote  time  and  money  to  the  blast  furnace  problem 
in  preference  to  any  of  these  others,  although  the 
British  Cyanides  Co.  had  already  experienced  to 
the  full  in  the  recovery  of  cyanide  from  coal  gas  the 
difficulties  of  persuading  a  large  body  of  individual 
manufacturers  of  the  benefits  to  be  derived  from 
l he  central  collection  and  refining  of  a  by-product 
of  their  ordinary  manufacture,  and  we  were  not 
therefore  in  any  way  attracted  by  the  prospect  of 
having  to  repeat  this  propaganda  work  in  the 
recovery  of  potash  as  a  by-product  of  pig  iron 
manufacture. 

The  recovery  of  potash  in  a  gas-cleaning  plant 
at  a  blast  furnace  has  one  enormous  advantage 
over  all  other  native  sources  of  supply  In  that  the 
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value  of  the  main  product  of  that  plant,  namely 
clean  gas,  is  in  itself  sufficiently  great  to  provide 
a  handsome  remuneration  for  the  capital  outlay 
involved  in  erecting  it  and  the  cost  of  its  operation, 
so  that  the  cost  of  recovering  potash  already  in 
the  gas  in  the  form  of  dust  is  nil.  The  second 
consideration  is  that  the  main  items  of  cost  in 
volatilising  potash  from  an  ore  in  which  it  is  present 
in  insoluble  form,  namely  cost  of  raw  material, 
labour,  and  fuel,  are,  in  the  case  of  a  blast  furnace, 
already  incurred  and  reckoned  as  items  of  cost 
in  the  manufacture  of  the  main  product,  pig  iron. 
The  third  consideration  is  that,  to  the  best,  of  my 
knowledge,  there  is  no  bed  of  felspar  or  similar 
ore  in  this  country  which  can  compare  in  magnitude 
or  convenience  of  situation  with  the  soluble  potash 
deposits  in  Stassfurt  and  Alsace,  while  the  cost  of 
producing  soluble  potash  from  such  insoluble  ores 
must  inevitably  compare  unfavourably  with  that 
of  refining  the  soluble  deposits  above  referred  to. 

The  development  of  the  salt  process. 

In  fig.  1  it  will  be  seen  that  there  is  a  straight 
line  representing  lb.  KC1  per  million  cubic  feet 
of  gas,  which  remained  practically  constant  at  about 
30  lb.  throughout  the  wide  variation  of  K2CO, 
recorded  in  the  course  of  these  experiments. 

Investigations  at  the  works  of  John  Lysaght, 
Ltd.,  extended  the  range  of  variation  in  the  alkali 
contents  of  the  gas  down  to  zero,  but  the  quantity 
of  KC1  remained  practically  unchanged. 

There  emerged,  therefore,  the  notable  fact  that 
while  the  alkali  in  the  gas  varied  from  0  to  140  lb. 
per  million  cubic  feet,  the  volatile  chloride  remained 
practically  constant.  The  natural  inference  was 
that  the  chlorides  in  the  furnace  charge  were  prac- 
tically constant  and  were  all  volatilised  into  the 
gas,  so  that  if  additional  chlorides  were  artificially 
fed  into  the  furnace  they  would  combine  in  the 
zone  of  reaction  with  those  bases  having  the  most 
volatile  chlorides.  It  followed  that  as  the  most 
readily  volatilised  of  all  the  chlorides  is  that  of 
potassium  a  large  proportion  of  the  potash  charged 
into  the  furnace  would  be  volatilised  into  the  gas 
in  that  form. 

This  theory  had  already  met  with  some  confirma- 
tion from  an  examination  of  the  proportions  of 
potash  to  soda  in  the  total  chlorides  already  found 
in  the  gas,  which  varied  from  S5%  to  90%  of  potash 
and  10%  to  15%  of  soda,  whereas  the  proportions 
of  potash  and  soda  in  the  furnace  charge  were 
approximately  equal. 

The  North  Lincolnshire  Iron  Co.,  Ltd.,  thereupon 
consented  to  try  the  experiment  of  adding  salt  to 
one  of  their  furnaces  in  sufficient  quantity  to 
volatilise  the  whole  of  the  potash  in  the  furnace. 
This  was  done  in  February,  1917,  and  the  success 
was  instantaneous,  the  chlorides  in  the  gas  rising 
from  about  30  lb.  per  million  cubic  feet  to  upwards 
of  200  lb.  expressed  as  KOI,  while  the  proportion  of 
potash  to  soda  in  the  total  chlorides  was  not 
decreased  but  remained  at  about  11  to  1  and  the 
alkali  in  the  gas  was  unaffected.  The  actual  potash 
in  the  gas  as  alkalis  and  chlorides  combined  was 
therefore  raised  from  about  00  lb.  to  upwards  of 
200  lb.  per  million  cubic  feet  of  gas. 

The  use  of  salt  has  been  repeated  in  several 
blast  furnaces  in  other  parts  of  the  country  since 
that  time  and,  while  the  quantity  of  potash 
volatilised  naturally  varies  with  the  quantity 
charged  into  the  furnace,  in  no  ease  has  the  addition 
of  salt  failed  to  more  than  double  the  quantity  of 
potash  found  in  the  gas,  while  in  others  it'has 
trebled  or  quadrupled  it.  (See  Eng.  Pat.  112,338  of 
1917;  this  .L,  191S,  SS  a.) 

The  extended  use  of  sail  in  blast  furnaces  has 
up  to  the  present  disclosed,  so  far  as  I  am  aware, 
no  adverse  results  as  regards  the  manufacture  of 
pig  iron. 


The  cost  of  producing  potash  by  the  salt  process. 

It  is  obviously  impossible  to  give  more  informa- 
tion on  this  subject  than  can  be  deduced  by  the 
application  of  technical  knowledge  to  the  main  facts 
regarding  the  process  which  have  now  been  made 
public,  but  some  general  deductions  may  be  drawn. 
The  cost  of  cleaning  the  gas  must  be  debited  to  the 
cost  of  the  pig  iron,  and  the  cost  of  the  raw  material 
at  the  blast  furnace  works  is  therefore  limited  to 
the  cost  of  salt,  of  which  about  three  tons  is  required 
for  the  production  of  four  tons  of  potash  in  the 
dust.  For  purposes  of  comparison  with  pre-war 
figures,  £1  per  ton  of  salt  delivered  to  the  blast 
furnace  works,  or  15*.  per  ton  of  potash,  should  be 
ample  allowance.  The  next  item  of  cost  is  that  of 
carriage  in  bulk  to  a  central  factory,  and  for  this 
5s.  per  ton  of  dust,  or  say  12s.  per  ton  of  potash, 
should  suffice.  The  cost  of  potash  in  the  raw 
material  delivered  to  the  central  factory  may 
therefore  be  estimated  at  27s.  (say  30s.)  per  ton. 

From  this  stage  the  cost  of  production  of 
potassium  chloride  differs  only  from  that  of  pro- 
ducing sodium  chloride  in  the  following  particu- 
lars : — 1.  Lixiviation  of  the  dust  as  compared  with 
pumping  the  brine.  2.  Elimination  of  impurities. 
3.  Scale  of  operations.  Of  these  items  of  cost  the 
last  is  by  far  the  most  important,  and  it  is  only 
possible  to  draw  any  comparison  between  the  cost 
of  production  of  these  two  chemicals  if  the  scale 
of  operation  is  comparable.  An  output  of  500  tons 
per  week,  which  is  the  figure  that  I  have  given  as 
the  minimum  size  for  each  central  factory,  would 
be  considered  small  for  a  salt  works,  but  it  is  a 
scale  of  production  sufficiently  large  to  justify  a 
comparison  of  this  nature,  and  at  the  same  time 
the  distribution  of  the  blast  furnace  industry  in 
this  country  is  such  as  to  justify  the  anticipation 
that  where  the  use  of  gas  cleaning  plants  is  general, 
central  factories  on  this  scale  can  be  erected  at 
suitable  points  so  that  the  cost  of  carriage  of  the 
dust  to  them  will  not  on  the  average  exceed  the 
figure  of  5s.  per  ton  indicated  above. 

We  have  therefore  the  following  information 
available  as  to  the  cost  of  production  of  potassium 
chloride  by  this  process  : — (a)  Cost  of  raw  material 
delivered  to  central  factory,  say  30s.  per  ton  KC1. 
(6)  Cost  of  refining;  comparable  to  (say  for  example 
double  or  treble)  the  cost  of  production  of  common 
salt,  (c)  Cost  of  bagging  and  distribution.  (<7)  Profit 
to  the  blast  furnace  owner  and  to  the  refiner. 

Two  points  arise  from  this : — The  first  that 
the  process  of  manufacture  is  thus  stiictly  com- 
parable to  that  of  any  heavy  chemical,  and  therefore 
its  cost  will  inevitably  depend  very  largely  upon 
the  scale  upon  which  that  manufacture  is  con- 
ducted. The  second  that  by  the  use  of  suitable 
quantities  of  salt  in  blast  furnaces,  coupled  with 
the  installation  of  efficient  gas  cleaning  plants,  a 
raw  material  is  recovered  as  a  by-product  of  the 
pig  iron  industry  from  which  the  manufacture  of 
potassium  chloride  can  be  carried  out  on  a  suffi- 
cient scale  to  meet  the  requirements  of  this  country 
and  at  a  price  which,  on  a  pre-war  basis  of  cost,  is 
less  than  the  lowest  figure  at  which  German 
potassium  chloride  has  ever  yet  been  marketed  in 
this  country,  namely  £8  per  ton,  after  providing  a 
margin  of  profit  to  the  blast  furnace  owner  and  to 
the  refiner. 

At  this  point  I  should  like  to  pay  tribute  to  the 
large  part  taken  by  the  directors  and  staff  of  the 
North  Lincolnshire  Iron  Company,  Ltd.,  and 
especially  by  Mr.  Leigh,  in  this  work.  I  am  only 
now  beginning  to  realise  the  difficulties  in  which 
Mr.  Leigh  must  frequently  have  found  himself  in 
meeting  suggestions  which  were  based  upon  experi- 
ence of  large  scale  experimental  work  on  furnaces 
designed  for  a  totally  different  purpose  and  from 
lack  of  experience  of  blast  furnaces.    The  credit  of 
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mrmtlin  and  oTOComlng  these  dlfflcnltles  Is  due  to 
Mr.  Ixigh,  ably  seconded  by  Mr.  Longdate  and 
Mr.  Parker.  Valuable  assistance  was  rendered 
hy  Mr.  Williams,  of  John  Lyeaght,  Ltd.,  In  confirm- 
ing our  results.  The  actual  research  work  on  tbo 
spot  was  entrusted  to  Mr.  Dlngtey,  under  the  super- 
\  lalon  of  Mr.  Bosalter,  Chief  Chemist  to  the  British 
Cyanides  Co.,  Ltd.,  who  was  responsible  for  the 
control  of  this  work  both  at  Oldbury  and  at  Scun- 
thorpe. 

Two  other  touroea  of  by-product  potash. 

Apart    from  the  blast   furnace  Industry  there  are 

two  other  Industries  In  this  country  from  which 
potash  may  be  recovered  as  a  by-product,  namely, 
the  manufacture  of  cement  and  the  washing  of  raw 

wo  >l. 

Cement.  By  use  of  salt  in  the  cement  kiln, 
whether  In  the  crystalline'  form  or  as  sea  water, 
there  is  ample  evidence  both  In  this  country  and 
from  the  Dnlted  states  to  show  that  potash  in 
considerable  quantities  is  volatilised  Into  the  waste 
gases  from  the  kiln,  and  In  the  latter  country 
particulars  have  been  published  of  plants  that  have 
been  erected  for  the  recovery  of  the  dust  from  these 
gases,  the  lixiviat ion  of  the  potash  therefrom  and 
its  crystallisation  from  concentrated  solutions. 

in  lmth  countries  the  greatest  difficulty  has  proved 
to  be  the  construction  of  cheap  and  efficient  plant 
tor  extracting  the  potash  from  the  gas.  Various 
methods  of  washing  the  gas  have  been  tried,  and 
the  removal  of  the  dust  by  electrical  precipitation 
and  in  a  hag  plant  of  the  Halberg-Beth  type  has  also 
been  attempted. 

irding  to  one  authority  a  combination  of 
electrical  precipitation  and  the  collection  of  the 
dust  in  the  form  of  a  slurry  has  been  found  success- 
ful in  producing  potash  at  a  profit  In  the  abnormal 
conditions  that  exist  at  the  present  time,  but  in 
looking  to  the  future  it  must  be  remembered  that 
the  gas  from  a  cement  kiln  has  no  value  beyond  its 
potash  contents,  while  the  value  of  blast  furnace 
gas  is  enormously  increased  by  the  removal  of  the 
■  lust  from  It.  The  former  industry  thus  labours 
under  t  lie  disadvantage  of  having  to  debit  the  whole 
cost  of  the  cleaning  plant  to  the  potash  recovered 
by  it,  while  that  cost  is  borne  by  the  Increased 
value  of  the  gas  from  a  blast  furnace,  and,  there- 
fore, unless  some  counter-balancing  advantage  can 
be  discovered  and  utilised,  the  cost  of  recovering 
potash  must  always  be  greater  from  a  cement  kiln 
than  it  is  from  a  blast  furnace.  It  is  probable  that 
this  compensation  will  be  found  in  the  condition  of 
the  dust  itself,  which  contains  the  potash  in  a  form 
in  which,  owing  to  its  being  recovered  from  gas 
which  has  been  burnt,  and  to  the  harmful  impuri- 
tics.  such  as  carbonates  and  cyanides,  having  been 
thereby  destroyed,  it  is  suitable  for  direct  applica- 
tion to  the  land.  The  best  line  of  development  for 
the  recovery  of  potash  as  a  by-product  in  the  manu- 
facture of  cement  would  therefore  appear  to  lie  in 
the  direction  of  the  recovery  of  the  dust  in  the  dry 
slate  for  direct  sale  as  a  fertiliser  containing  about 
25  to  30%  of  potash  as  K..O.  in  the  form  of  the 
Chloride  and  sulphate,  with  lime  as  the  prepon- 
derating impurity. 

Suiiil.  The  third  source  of  by-product  potash  in 
this  country  is  the  wool-combing  industrv  which 
is  centred  in  Bradford. 

The  method  of  washing  the  raw  wool  generally 
adopted  is  to  scour  it  in  hot  water  with  alkali  anil 
soap  in  three  or  four  different  vessels,  thereby 
removing  the  potash  in  very  weak  solution  con- 
taminated with  large  quantities  of  fatty  matter 
and  other  impurities  in  addition  to  the  soap  and 
alkali.  In  many  cases  the  fatly  matter  is  now 
recovered  from  these  solutions,  hut  the  liquors  are 
run  to  waste  as  having  no  value. 


By  a  preliminary  washing  of  the  wool  In  cold 
water,  the  potash  can  lie  recovered  from  it  as 
carbonate  in  a  solution  which  is  contaminated  with 
ii  small  proportion  of  the  natural  fats  of  the  wool. 
This  practice  appears  to  have  been  more  widely 
adopted  in  the  past  than  it  Is  now,  because  at  a 
time  when  both  potash  and  soda  were  more  costly 
than  they  became  during  the  latter  part  of  the  last 
century,  it  was  a  profitable  undertaking  to  recover 
the  potash  in  this  form,  concentrate  it,  and  thus 
provide  the  alkali  for  scouring  the  wool  in  the 
second  stage. 

Owing,  however,  to  purely  physical  difficulties  of 
concentration,  due  to  the  fatty  contamination  of 
the  weak  potash  solutions,  I  lie  recovered  potash  has 
always  taken  the  form  of  an  impure  mixture  of 
carbonate  and  sulphate,  and  as  such  has  been  of 
little  commercial  value,  while  the  fats  present  in 
the  weak  solution  have  been  destroyed  in  the  pro- 
cess of  concentration. 

If  these  difficulties  can  be  overcome  there  is  no 
doubt  that  potassium  carbonate  of  great  purity  can 
be  recovered  from  the  preliminary  washing  of  wool 
with  cold  water,  and  the  fats  rendered  of  value  in 
the  form  of  gas  and  oils. 

The  work  that  has  been  accomplished. 

The  salt  process  is  at  work  at  more  than  one  blast 
furnace  works  in  this  country,  cleaning  plants  are 
extracting  the  potash  from  the  gas  at  those  works 
in  the  form  of  dust,  the  first  factory  for  treating 
the  dust  has  been  erected  and  is  now  producing 
potassium  chloride  at  the  rate  of  some  fifty  tons  per 
week.  There  are  in  addition  cleaning  plants  in 
course  of  erection  at  other  blast  furnace  works,  and 
the  factory  referred  to,  which  is  situated  at  Old- 
bury,  is  designed  for  a  total  output  of  from  400  to 
500  tons  of  potassium  chloride  per  week,  and  as 
supplies  of  raw  material  become  available,  wilt 
be  brought  up   to  that  scale  of   production. 

Arrangements  have  been  entered  into  with  one  of 
the  leading  chemical  companies  engaged  in  electro- 
lytic work  for  the  manufacture  of  caustic  potash  in 
bulk  from  the  chloride  by  electrolysis,  and  in  a  short 
time  caustic  potash  from  this  native  source  will  be 
available  both  in  the  commercial  form  and  in  the 
pure  state,  and  at  the  same  time  chloride,  refined 
for  druggists'  use,  will  also  be  available. 

The  problems  connected  with  the  manufacture  of 
the  following  salts  of  potassium  in  their  pure  state 
have  been  overcome,  and  they  are  all  now  being 
produced  on  a  scale  sufficient  to  meet  the  essential 
needs  of  the  country  in  time  of  war  :  — 

Potassium  carbonate  testing  upwards  of  99%  KaCO.,. 

Potassium  bicarbonate  testing  upwards  of  99\5% 
KHCO,. 

Potassium  ferricyanide  testing  upwards  of  99-fl% 

KaFe(CN)0. 

Potassium  permanganate  testing  upwards  of  99'8% 
KMnO.,. 

Admittedly  at  present  prices  are  high  and  the 
ordinary  consumer  who  cannot  make  out  a  case  for 
war  necessity  has  to  go  short,  but  now  that  the 
initial  difficulties  of  manufacture  have  been  over- 
come, and  alternative  methods  have  been  worked 
out  to  iiermit  of  advantage  being  taken  of  potash 
in  the  form  either  of  the  chloride  or  the  carbonate, 
whichever  be  the  more  readily  available,  or  the 
cheaper,  and  now  that  arrangements  have  been 
made  for  the  mother  liquors  from  one  process  to  be 
used  as  the  raw  material  for  another,  a  gradual 
improvement,  both  in  the  quantities  of  these  chemi- 
cals that  are  available  and  in  the  price  at  which 
they  can  be  purchased  in  the  open  market,  may  be 
confidently  anticipated. 

Some  indication  as  to  the  magnitude  of  the  diffi- 
culties which  had  to  be  overcome  may  perhaps  be 
worth  mentioning.     In  the  first  place  the  problem 
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of  producing  potassium  carbonate  suitable  for  use 
in  the  manufacture  of  optical  glass  and  also  for 
druggists'  use  from  the  impure  flue  dust  was 
especially  difficult  on  account  of  the  crude  nature 
of  the  raw  material  and  the  exceptionally  high 
standard  of  purity  demanded  in  the  finished  article, 
and  three  experimental  works-scale  plants  were 
erected  and  discarded  within  less  than  six  months 
before  a  method  was  evolved  for  the  manufacture 
of  a  product  which  has  fully  satisfied  the  exacting 
requirements  of  these  two  industries. 

In  the  manufacture  of  ferricyanide  we  soon  found 
that  nothing  short  of  chemical  purity  would  be  of 
any  real  value,  and  that  high  standard  was  only 
attained  by  laborious  experiment  on  the  elimination 
of  impurities.  In  the  case  of  permanganate,  a  plant 
was  laid  down  for  its  manufacture  by  the  text-book 
method  of  fusing  caustic  potash  with  manganese 
dioxide  and  oxidising  the  soluble  manganate  with 
carbon  dioxide  on  a  scale  of  production  which  in  the 
early  stages  was  regarded  as  ample  for  all  possible 
requirements.  Those  possible  requirements  were, 
however,  doubled,  then  quadrupled,  and  have 
recently  been  multiplied  by  eight,  so  that  a  less 
cumbersome  method  had  to  be  devised  and  installed 
at  short  notice  without  jeopardising  the  scanty 
supply  of  potash  that  was  available  in  the  form  of 
carbonate,  or  the  rate  of  production  of  perman- 
ganate that  had  already  been  reached.  At  the  present 
time  the  only  form  of  potash  used  in  the  manufac- 
ture of  both  potassium  permanganate  and  ferri- 
cyanide is  the  chloride. 

In  working  out  these  technical  problems,  erecting 
the  factory  of  the  Potash  Company  to  treat  the 
flue  dust,  and  remodelling  one  of  the  factories  of 
the  Cyanides  Company  for  the  production  of  pure 
potassium  salts.  I  was  able  to  employ  the  organi- 
sation built  up  by  the  latter  company  prior  to  the 
war,  and  I  wish  to  mention  the  invaluable  assist- 
ance afforded  me  in  this  work  by  Messrs.  A.  E. 
Doherty,  Manager,  E.  A.  Fullagar,  Chief  Engineer, 
and  E.  C.  Rossiter,  Chief  Chemist  of  that  company. 
Developments  of  this  nature  in  time  of  war  are 
nttended  with  difficulties  infinitely  greater  than  in 
normal  times,  but  such  difficulties  only  serve  as 
spurs  for  further  effort  on  the  part  of  these  men 
and  the  staff  and  workmen  under  them. 

The  work  note  in  progress. 

Although  the  arrangements  which  have  already 
been  made  are  sufficient  to  ensure  the  production  of 
potash  in  this  country  to  an  extent  which  before 
the  autumn  of  this  year  will  meet  the  requirements 
of  the  country  for  all  essential  purposes  in  time  of 
war.  other  than  explosives  and  agriculture,  the 
needs  of  agriculture  are  so  great  and,  in  these 
times,  so  paramount,  that  every  ton  of  potash  which 
is  used  during  the  next  few  years  in  the  chemical 
industry  will,  in  a  sense,  be  decreasing  the  poten- 
tial food  supplies  of  this  country. 

At  the  same  time  it  is  hardly  an  exaggeration  to 
say  that  the  present  output  of  50  tons  per  week  of 
commercial  potassium  chloride  represents  but  1% 
of  the  potential  supplies  now  going  to  waste  in  this 
country,  and  the  plants  now  in  course  of  construc- 
tion will  only  serve  to  render  available  about  one 
twentieth  of  that  waste. 

The  engineering  problem  which  transcends  all 
others  in  importance  is  that  of  designing  a  really 
cheap  and  thoroughly  efficient  plant  for  removing 
the  fine  potash  fume  in  the  dry  state  from  large 
volumes  of  gas  both  from  blast  furnace  and  cement 
kiln.  Experimental  work  on  the  lines  which  have 
proved  successful  in  solving  the  problems  that  have 
already  been  described  is  now  being  actively  pressed 
forward,  and  as  soon  as  these  preliminary  experi- 
ments have  been  taken  sufficiently  far  to  indicate 
the  correct  design  for  a  unit  capable  of  handling 
one  million  cubic  feet  of  gas  per  hour,  trial  plants 


on  that  scale  will  be  constructed  and  erected  at 
blast  furnace  and  cement  works  where  facilities 
for  such  trials  have  been  generously  offered. 

The  qualifications  essential  to  success  in  such  a 
plant  are  that  it  shall  be  simple  to  construct,  erect, 
and  operate,  that  its  construction  shall  not  make 
undue  inroads  upon  materials  that  are  difficult  to 
obtain,  that  its  erection  shall  not  throw  heavy 
demands  upon  skilled  labour,  its  capital  cost  (apart 
from  mains  and  connections)  shall  not  exceed  £5000 
for  each  unit  of  that  capacity  at  the  inflated  prices 
current  to-day,  and  its  operating  cost  shall  not, 
under  existing  conditions,  amount  to  fad.  per 
1000  cubic  feet  of  gas. 

The  plant  must  be  practically  fool-proof  when 
handling  gas  under  the  wide  variations  of  tempera- 
ture and  vapour  density  which  are  inseparable  from 
ordinary  blast  furnace  practice  and  it  must  be 
capable  of  being  constructed  and  erected  within 
the  limits  of  time  imposed  by  the  acquisition  and 
erection  of  the  mains  and  connections  required  to 
bring  it  into  oi>eration. 

Those  are  briefly  the  objectives  which  have  been 
laid  down,  and  until  they  are  reached  the  founda- 
tions of  a  potash  industry  in  this  country  will  not 
have  been  so  securely  laid  as  to  exclude  competition 
from  abroad. 

The  second  problem  which  is  now  being  tackled 
is  the  treatment  of  the  suint  liquor  which  is  being 
conveyed  in  quantity  from  Bradford  to  Oldbury  for 
experimental  work  on  a  practical  scale  in  the  plant 
which  has  already  proved  its  suitability  for  experi- 
mental work  of  this  nature,  and  considerable  pro- 
gress has  been  made  towards  its  solution. 

Conditions  essential  to  success. 

When  these  problems  have  been  solved,  as  they 
assuredly  will  be,  the  formation  of  a  strong  and 
healthy  potash  industry  will  be  cleared  of  the 
chemical  and  engineering  difficulties  which  have 
hitherto  compelled  this  country  to  pay  tribute  to 
Germany  for  every  ton  of  potash  that  it  consumes. 

The  combination  under  one  control  of  all  the 
German  potash  interests  has  created  one  of  the 
most  absolute  and  powerful  monopolies  that  the 
world  has  ever  known,  and  we  can  be  very  sure 
that  nothing  will  be  left  undone  to  prevent  that 
monopoly  being  broken. 

To  bring  about  a  similar  combination  of  interests 
in  this  country  must  inevitably  be  far  more  difficult 
than  in  Germany  because  of  the  widely  diverse 
industries  from  which  these  potential  supplies  ot 
by-product  potash  must  be  drawn  and  because  each 
of  these  great  industries  as  a  whole  is  composed  of 
a  large  number  of  individual  firms.  In  fact,  the 
comparative  unimportance  of-  by-product  potash  to 
any  one  of  these  firms  as  a  source  of  revenue  in  the 
future,  when  prices  are  brought  down  to  a  normal 
level,  renders  it  absolutely  essential  that  the  plant 
installed  for  its  recovery  shall  be  cheap  of  construc- 
tion and  simple  in  its  operation  and  that  the  pro- 
ducer shall  be  able  to  dispose  of  the  crude  product 
easily  and  automatically  to  central  refining  factories 
and  shall  not  be  burdened  with  the  complications  of 
an  intricate  process  of  chemical  manufacture. 

It  is  these  considerations,  no  less  than  those  to 
which  I  have  drawn  attention  earlier  in  this  paper, 
which  have  forced  me  to  the  conclusion  that  the 
production  of  potash  in  this  country  on  a  scale  and 
at  a  cost  which  will  enable  German  competition  to 
be  faced,  can  only  be  effected  by  the  unification  of 
all  the  varied  interests  involved:  and  the  more 
deeply  that  the  problem  is  studied  the  more  clearly 
does  this  stand  out  as  the  only  possible  road  to 
success. 

Discussion-. 

Capt.  C.  .T.  Goodwin  said  that  in  considering  the 
question  of  a  national  potash  industry  it  was 
important  to  consider  what  would  be  the  position 
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after  the  war;  the  wtfj  basis  of  comparison  avail 
ableal  present  was  the  pre-war  basis,  and  be  hoped 
ii  would  i»'  possible  to  show  that  the  Industry 
i -mi lit  ix>  established  without  the  necessity  of  Import 

.lions  or  similar  measures.  Considerable 
doubt  existed  as  to  the  actual  cost  or  potash  manu- 
facture in  Germany  before  the  war;  ii  had  been 

given  on   various  occasions  as   between    £  1  and   £ti 
l>er  ton.    Mr.  Chance  had  staled  thai  the  cost  of 
leaning  should  not  exceed  ,',</.  per  thousand 
cub.  ft.,  or  7*.  per  million  cub.  ft.   ami  the  corre 

Sponding  quantity  Of  potash   recovered,  viz.  200  11'.. 

was  worth  about  15».  it'  the  cost  of  cleaning  the 
uas  materially  exceeded  that  figure  the  margin  of 
profit  would  i>o  greatly  reduced,    a  great  deal  of 

work  had   been  done  in   the   last    few   years   on  the 

treatment  of  felspar;  the  problem  was  particularly 
applicable    to  those   parts   of   the    Empire  where 

blast    furnaces   were  perhaps   not   available  and   in 

countries  where  there  was  unlimited  scope  for 
agricultural  development,    in  that  connection  the 

?OlcanlC  deposits  in  Italy,  WhlCfa  contained  leucito. 
were  of  great  interest,  lie  also  referred  to  the 
Asheroft  process,  in  which  such  rocks  were  treated 

at  high  temperatures  with  common  salt,  with  a 
recovery  of  about  85%  of  the  potash,  lie  understood 

that  the  cost  of  producing  potash  by  this  process 
was  less  than  the  pre-war  price  of  German  potash. 
This  and  similar  processes  appeared  to  he  similar 
in  principle  to  the  blast  furnace  process  described 
by    Mr.    Chance,    each    depending    on    the    reaction 

between  sodium  chloride  and  a  potassium  eom- 
pound  in  Hie  absence  of  oxygen. 

Mr.  C.  -i.  Watkbfall  said  that  the  possibility  of 
utilising  felspar  appealed  strongly  to  those  in  the 
\v.  si    of    England,  where    there    were    extensive 

deposits  of  that  mineral. 

Dt,  D.  i-'.  Abmstboho  emphasised  the  point  which 
was  made  throughout    the   paper,   that  the  whole 

question    was    an    economic    one     that     the    potash 

would  have  to  be  recovered  at  a  cost  which  would 
permit    us    to    compete  with   natural   salts.      Mr. 

Chance  appeared   to   be   s what   apprehensive   as 

io  the  possibility  of  getting  enough  blast  furnaces 
ami  similar  works  to  purify  their  gas  to  produce 
sufficient  raw  material  for  a  really  large  plant  for 
extracting  potash.  He  suggested  that  it  was  in 
mailers  of  this  kind  that  societies  like  their  own 
and  the  Association  of  British  Chemical  Manufac- 
turers, and  ultimately,  if  necessary,  the  State, 
should  help.  It  should  be  made  compulsory  that 
these  cleaning  plants  were  attached  to  blast  fur- 
naces, but  at  the  same  time  it  must  be  made  suffi- 
ciently profitable  for  the  blast  furnace  companies 
le  do  this.  It  was  frequently  said  that  the  manu- 
facturer had  no  right  to  make  any  profits  beyond 
a  bare  .V  :  if  that  doctrine  made  headway  it  would 
be  Impossible  to  establish  the  potasli  or  any  other 
industry  in  this  country.  These  very  excess  profits 
which   were  being   taken  away   from   blast   furnace 

owners  might  i«'  usefully  employed  in  wiping  off 

the  capital  cost  of  these  cleaning  plants. 

Dr.  V.  M.  Perkth  pointed  out  thai  some  blast- 
furnace dusts  contained  large  quantities  of  iron 

dust  and  iron  oxide.  How  would  such  dusts  be 
t  rented  in  the  process  described  by  Mr.  Chance? 
He  agreed  with  Dr.  Armstrong's  remarks  about  the 

employment  of  capital:  the  great  German  dye  in- 
dustry was  largely  built  up  by  wiping  out  excess 
capital,  and  the  capitalisation  which  appeared  on 

the  books  of   the  great  German    dye   and    chemical 

firms  was  very   small  compared    .vitli   the  actual 

amount  of  money  that  had  been  spent  on  the  plant. 
Mr.   C.    S.   Cwu.AMi   said    that    it    must    not    lie  ex- 
pected  that   blast    furnace   dust    would   be  obtained 

for  nothing.    As  in  the  case  of  other  waste  products 

formerly  considered  as  useless,  when  it  was  realised 
that  it  was  of  value  the  price  would  certainly  rise. 


t>r.  s.  Mm i.  suggested  ihat  a  committee  might 
lie  appointed  by  Hie  Society,  In  conjunction  witii 
the  Association  of  British  Chemical  Manufacturers, 
to  confer  with  Government  departments  with  a  view 
biaining    the   organisation    Indicated   by    Mr. 

i  'banco. 

Mr.   Patterson  pointed  hat    whilst    ii   was 

quite  i  rue  that  It  would  pay  Hie  blast-furnace  owner 
to  have  clean  gas.  he  would  not,  in  order  to  get 
clean  gas  in  the  ordinary  way,  go  to  Hie  same 
expense  as  if  he  were  desirous  of  e.xl  racl  ing  potash. 
For  instance  ocommiisers  had  Io  be  pul  in  Instead 
of  the  usual  wet-cooling  plant,  and  these  were  much 

more  expensive  than  the  cooling  apparatus  in  the 

original  Halberg-r.eth  process.  Therefore  the 
blast   furnace   owner   would    have   to   be    paid    that 

extra  expense.    At  the  present  lime  probably  not 

more  than  10  or  15%  of  the  dust  produced  in  blast 
furnaces  was  treated.  Much  of  it  was  deposited  in 
the  tubes  and  the  downcomers,  and  it  was  only  Hie 
line  suspended  matter  that  was  treated: 

Mr.  F.  SottTHERDEN  asked  whether  the  author 
could  give  figures  of  the  cost,  of  recovery  of  crude 
dust  from  the  furnace  gases  and  also  whether 
experiments  had  been  tried  in  the  use  of  this  crude 
dust  for  fertilising  purposes. 

The  President  said  that  he  was  possibly  oue  of 
the  earliest  to  have  found  potash  in  blast  furnace 
dust.  In  1S7S.  when  chemist  to  some  blast  furnaces 
in  Nova  Scotia,  he  had  analysed  the  dust  from 
some  Siemens-Cowper  stoves  and  found  a  consider- 
able amount  of  alkali,  especially  potash.  The  fact 
had  been  6f  no  importance  al  that  time,  but  the 
present  significance  of  the  matter  had  been  made 
evident  by  Mr.  Chance.  He  thoroughly  endorsed 
the  view'  that  the  cleaning  of  dust  in  some  way  or 
other  paid  for  itself.  Many  years  ago  he  had  been 
concerned  in  installing  in  Sweden  one  of  the  first 
blast  furnace  gas  engines;  within  six  months  of 
putting  in  that  engine,  the  piston  rod  was  worn 
',-inch  all  round  and  was  very  soon  useless,  owing 
to  Hie  scouring  action  of  Hie  dust  in  the  gas.  As 
long  as  the  old  method,  still  largely  used,  of  burn- 
ing the  gas  under  boilers  was  used,  very  crude 
cleaning  was  sufficient,  but,  for  use  in  a  gas 
engine,  the  most  efficient  cleaning  possible  was 
required,  and  blast  furnace  owners  had  spent  very 
large  sums  upon  efficient  cleaners.  He  agreed  witii 
Mr.  Patterson  that  hitherto  wet  cleaning  had  been 
found  to  be  the  cheaper,  but.  there  was  no  evidence 
that  that  would  remain  the  case.  The  Cottrell 
electric  process  was  exceedingly  promising.  As 
regards  the  use  of  salt  in  the  blast  furnace,  he 
wondered  whether  it  would  not  cut  the  top  bricks 
a  good  deal,  and  it  occurred  to  him  that  a  cheap 
waste'  product  like  calcium  chloride  might  be  found 

equally  efficient. 

Mr.  Chance,  in  reply,  said  thai  a  large  amount 
of  work  had  been  done  in  America  on  the  Cottrell 
process,  but  the  capita]  cost  was  very  high  and 
it  certainly  did  not  come  within  the  conditions  he 
had  laid  down  in  the  paper.  The  difficulty 
appeared  to  be  with  the  extraordinarily  fine  fume. 
At  first  he  had  thought  it  would  be  possible  to 
Settle  the  fume  out,  but  in  a  lesl  it  still  floated  at 
Hie  end  of  a  week.  If  the  gas  were  kept  hot  it 
was  possible  to  deposit  the  fume,  but  if  it  were 
allowed  to  cool  so  that  the  Specific  gravities  of  Hie 
gas  and  the  fume  were  approximately  the  same, 
il  was  impossible  to  remove  the  fume  by  settling. 
and  the  difficulty  with  the  Cottrell  process  was 
I  bar  if  this  very  line  fume  was  to  be  deposited  on 
Hie  tubes  or  plates,  il  was  necessary  SO  to  lower  the 
velocity  of  the  gas  that  the  size  of  the  plant 
became  enormous  and  I  he  cost  became  prohibitive. 
Also  when  this  fume  was  once  deposited  on  the 
plates    or    tubers    the    great    difficulty    at    the   low 
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velocities  was  to  prevent  it  being  carried  on. 
That  had  been  overcome  in  America,  he  under- 
stood, by  a  double  system  of  plant  whereby  the 
gas  was  passed  first  over  plates  or  through  tubes 
at  a  fairly  high  velocity,  and  on  the  way  practic- 
ally all  of  the  heavy  dust  was  recovered  and  a 
certain  amount  of  the  fume.  In  the  second  plant 
a  stream  of  water  trickled  over  the  plates  or  tubes. 
The  objection  to  that,  however,  was  that  the 
vapour  density  of  the  gas  wTas  raised  veiy  con- 
siderably, and  the  heating  properties  were  largely 
reduced;  it  also  resulted  in  the  dew  point  being 
lowered,  and  vapour  was  deposited.  With  regard 
to  adding  salt  to  blast  furnaces,  there  had  been  a 
good  deal  of  evidence  one  way  and  another,  but 
the  actual  putting  in  of  the  salt  made  no  difference 
except  that  it  increased  the  quantity  of  potash. 
In  a  paper  read  at  Middlesbrough  about  15  or  20 
years  ago  it  had  been  shown  that  the  bricks  from 
an  ordinary  blast-furnace  became  so  saturated 
with  potash  that  on  the  inside  they  contained 
from  40  to  50%,  and  even  on  the  outside  wall  of 
the  furnace  from  5  to  10%.  Their  experience  only 
went  back  to  January,  i917;  one  of  the  furnaces 
had  not  shown  any  sign  of  deterioration  due  to 
the  use  of  salt,  nor  did  he  find  any  objection  was 
raised  by  blast  furnace  owners.  In  reply  to  Dr. 
Perkin,  iron  dust  fell  out  in  the  downcomers,  but 
it  did  not  reach  the  cleaning  plant,  or  only  in  very 
rare  cases.  He  was  not  at  liberty  to  give  any 
further  details  as  to  costs.  In  regard  to  the  cost 
of  cleaning  referred  to  by  Capt.  Goodwin,  the 
figure  of  jM.  per  unit  only  referred  to  cleaning  of 
cement  kiln  gases.  With  the  Cottrell  process  OOorf. 
or  00&d.  was  said  to  be  the  cost,  and  he  believed 
that  claim  was  quite  justified,  except  that  he  did 
not  know  at  what  rate  they  reckoned  depreciation 
of  plant.  One  of  their  present  problems  was  to 
design  a  cleaning  plant  which  would  get  over  the 
difficulties  that  had  been  pointed  out.  The  present 
economiser  was  too  costly.  The  Green's  economiser 
was  made  for  a  steam  pressure  of  anything  up  to 
200  lb.,  and  therefore  they  were  using  a  plant 
which  was  far  too  costly  for  the  purpose.  The 
difficulty  at  present  was  that  there  was  no  plant 
on  the  market  for  cleaning  gases  thoroughly,  with 
the  possible  exception  of  the  wet  cleaning  plant, 
and  he  did  not  think  that  blast  furnace  owners 
favoured  that  type  of  plant.  There  were  only  one 
or  two  in  use  in  this  country,  but.  it  was  more 
commonly  used  in  the  United  States.  For  dry 
cleaning  there  was  no  plant  on  the  market  except 
the  electric  process  and  the  Halberg-ISeth  plant: 
both  of  these  used  a  very  large  amount  of 
steel  and,  incidentally,  were  very  costly.  With 
regard  to  Government  assistance,  he  mentioned 
that  half  the  shares  in  the  British  Potash  Company 
were  owned  by  the  Government  and  they  had 
Government  assistance  to  a  very  large  degree. 
The  suggestion  that  a  committee  of  the  Society 
should  be  formed  was  a  most  valuable  one,  and 
the  time  might  come  when  it  would  be  of  the 
utmost  assistance  to  the  potash  industry,  but  at 
the  present  time  the  trouble  was  not  lack  of 
Government  assistance,  except  perhaps  in  regard 
to  labour.  The  chief  trouble  was  that  the  proper 
plant  was  not  available. 
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MANUFACTURE  OF  COXCEXTRATED 

AMMONIA  LIQUOR. 

BY  ARTHUR  MARSDEN. 

Several  very  instructive  papers*  have  recently 
appeared  in  the  technical  press  on  the  subject  of 
concentrated  ammonia  liquor,  and  the  object  of 
this  paper  is  to  describe  the  sources  of  ammonia 
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loss  present  when  making  that  product,  together 
with  some  of  the  remedies  applied,  and  it  is  hoped 
that  the  suggestions  may  be  productive  of  further 
improvements  in  the  efficiency  of  the  process. 

The  general  principles  of  manufacture  are  well 
known  and  need  not  be  described  here.  In  pre- 
war plants  the  method  largely  used  was  that  of 
"fixing"  all  the  carbon  dioxide  and  hydrogen 
sulphide  in  the  liquor  by  means  of  lime.  This  has 
now  been  replaced  by  the  process  of  "  decompos- 
ing "  the  liquor,  prior  to  distillation,  at  a  tem- 
perature below  boiling  point,  in  order  to  liberate 
as  much  of  the  carbon  dioxide  and  hydrogen  sul- 
phide as  possible  together  with  the  least  amount 
of  ammonia.  The  conditions  necessary  to  effect 
this  end  are.  in  practice,  often  difficult  of  attain- 
ment and  vary  in  different  types  of  plant. 

After  leaving  the  heater  or  economiser  the  liquor 
usually  flows  direct  to  a  "  decomposer  "  or  "  desul- 
phuriser  "  and  during  its  passage  down  that  appa- 
ratus the  evolution  of  carbon  dioxide  and  hydrogen 
sulphide  takes  place  progressively  due  to  rising 
temperature,  until,  towards  the  bottom,  the  tem- 
perature is  high  enough  to  liberate  ammonia,  much 
of  which  is  absorbed  again  in  passing  upwards 
through  the  cooler  trays.  The  ammonia  passing 
away  with  the  outlet  gases  is  dealt  with  in  different 
ways,  according  to  circumstances. 

The  remarks  which  follow  deal  in  particular  with 
a  plant  of  the  Wilton  type,  consisting  of  a  com- 
bined still,  5  ft.  4  in.  internal  diameter,  and  liming 
vessel,  capable  of  dealing  with  20,000  gallons 
of  7  oz.  liquor  per  24  hours,  together  with  a 
13-tray  desulphurising  still  5  ft.  4  in.  internal 
diameter:  a  catch  tower  to  arrest,  by  means  of 
water,  the  ammonia  driven  off  from  the  desul- 
phuriser:  an  exchange  liquor  heater;  reflux  and 
final  condensers,  and  the  usual  accessories.  The 
still  has  15  trays,  including  one  "  liming  "  and  one 
anti-priming  section.  Each  tray  has  one  rect- 
angular serrated  hood  running  across  the  centre, 
and  is  provided  with  suitable  hand  holes  for  remov- 
ing the  hood.  The  liming  vessel  is  a  circular  cast 
iron  vessel  3  ft.  ti  in.  internal  diameter  and  7  ft. 
high.  It  is  fitted  with  a  live-steam  distributor  at 
the  bottom. 

The  desulphuriser  gases  may  be  dealt  with  in 
various  ways.  In  some  eases  they  are  returned 
to  the  foul-main,  but  difficulty  has  been  experienced 
owing  to  the  formation  of  ammonium  carbonate  In 
the  pipe  conveying  the  gases.  Deposits  of  naph- 
thalene have  also  given  trouble,  especially  if  light 
tarry  matter  entered  the  desulphuriser  with  the 
liquor.  In  any  case  complete  freedom  of  the 
liquor  from  tarry  matter  is  most  desirable.  In 
other  cases  where  a  sulphate  of  ammonia  plant 
is  arranged  in  conjunction  with  the  liquor  con- 
centrating plant,  the  desulphuriser  gases  are  passed 
directly  to  the  saturator.  That  method  also  appears 
to  have  objections  because,  unless  the  sulphate 
plant  is  in  operation,  apart  from  the  liquor  plant, 
the  "  bath  "  needs  much  attention  if  the  formation 
of  "blue-salt"  is  to  be  avoided,  also,  any  naph- 
thalene driven  forward  is  liable  to  cause  a  dirty, 
dark-coloured  salt,  which  can  only  be  remedied 
with  difficulty.  The  treatment  of  the  gases  by 
means  of  an"  acid  bath  offers,  on  the  other  hand, 
an  advantage  in  the  case  of  liquors  containing  much 
pyridine  which,  being  basic  in  character,  is  arrested 
by  the  acid,  whereas  when  a  catch  tower  fed  with 
water  is  used,  as  in  the  case  of  the  plant  here 
dealt  with,  much  pyridine  passing  to  the  purifiers 
may  become  very  objectionable  and  render  the 
washing  of  the  gases  by  oil  necessary. 

For  the  purposes  of  this  paper  no  account  has 
been  taken  of  any  losses  occurring  during  the  pro- 
duction, storage,  or  delivery  of  the  crude  liquor 
to  the  plant,  although  those  phases  of  what  may 
be  termed  the  "ammonia  question"  provide  much 
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material  for  investigation,  and  are  receiving  atten- 
tion.* 

The  plant  here  dealt  with  was  put  to  work  In 
October,  1017.  and  worked  satisfactorily  as  far  as 
the  quality  of  (he  concentrated  liquor  produced  was 
concerned,  which  averaged  28-12%  NHi  and  0-46% 
II  S  by  weight,  but  It  soon  became  evident  that  eon- 
sider.ibli-  losses  of  ammonia  were  taking  place, 
the  usual  works'  stocks  indicating  an  efficiency  of 
conversion,  from  crude  to  concentrated  liquor.  In 
the  neighbourhood  of  80%.  Aa  a  result  the  plant 
was  run  under  test  for  24  hours,  maintaining  as 
far  as  possible  the  usual  conditions  of  working, 
but  taking  careful  series  of  readings  and  measure- 
ments. The  figures  obtained  showed  that,  of  the 
total  ammonia  supplied  to  the  plant  as  crude 
liquor,  901%  was  obtained  as  concentrated  liquor. 
This  Improved  result  when  compared  with  ordinary 
working  was  doubtless  due  to  the  Increased  and 
constant  supervision  during  the  test.  The  results 
obtained  were  as  follows: — Average  rate  of  liquor 
flow  to  plant.  68*1%  of  rated  capacity.  Average 
steam  on  still  (first  tray),  IS  lb.  per  sq.  In. 
Temperature  of  sasea  at  outlet  of  desulphurises 
08-1'  C,  and  at  outlet  of  last  reflux  88*2°  0.  Water 
required  to  keep  catch  tower  outlet  clean,  73  gallons 
per  hr.,  or  equal  to  10(i%  by  vol.  of  liquor  used. 
I.ime  used,  21  cwt.  per  ton  of  25%  liquor.  Crude 
liquor  supplied,  tixed  Nil.  0-10%,  free  NH,  155°,,: 
total.  1-71%  =  7-88  oz.  liquor.  H„S  0-20%.  De- 
sulphurised liquor.  1-39%  NH.,,  "  0088%  H„S. 
affluent,  0-010%  NH  .  Concentrated  liquor  made, 
26-23      Ml.  and  0-42%  H,S  by  weight. 

It  will  be  seen  from  the  above  that  the  amount 
of  water  required  to  keep  the  catch-tower  outlet 
clean  was  rather  large,  and  not  conducive  to  steam 
economy  in  the  desulphnrlser. 

The  various  sources  of  ammonia  loss  were 
Investigated    and   remedied  as  far  as  possible,  but, 

unfortunately,  it  Is  not  possible  to  give  any  figures 
relating  to  an  improved  efficiency  of  the  plant 
because,  before  sufficient  trials  could  be  made,  the 
plant,  or  rather  portions  of  it,  were  changed  over 
to  the  manufacture  of  sulphate  of  ammonia  by 
order  Of  the  Ministry  of  Munitions,  thus  obviating, 
as  will  be  seen,  the  chief  sources  of  loss  present 
when  making  concentrated  liquor.  The  losses  of 
ammonia  in  connection  with  a  plant  of  the  type  in 
question  may  be  due  to  the  following  causes:  — 
fa)  lVsulphurisation.  (h)  Imperfect  liming  and 
boiling  in  the  stills.  (c)  Pumping  desulphurised, 
reflux  pot  and  concentrated  liquor.  I'd)  Storage 
tanks.  (e)  Loading  of  rail  tanks.  (/)  Teaks  in 
the  apparatus.  These  respective  sources  of  loss 
will  now  be  dealt  with  in  order. 

un  Tli'Te  certainly  remains  much  work  to  be 
done  on  the  "  decomposition  "  of  ammonlacal  liquor 
both  from  a  general  and  an  individual  point  of  view 
and.  as  mentioned  by  I'arrish.t  the  physico- 
chemical  problems  involved  form  "  a  subject  which 
Is  peculiarly  captivating  to  the  student  of  applied 
chemistry  and  physics."  In  the  present,  case  lack 
of  time  has  prevented  any  detailed  enquiry  so  far. 
The  steam  pressure  on  the  desulphuriser  bottom 
tray  averaged,  over  the  period  of  working.  10  lb. 
per  sq.  Inch;  the  average  H»S  content  of  the  liquor 
supplied  being  our  and  the  total  ammonia  content 
T70%,  while  the  desulphurised  liquor  averaged 
0001%  1LS  and  1*48%  total  NIL.  The  finished 
liquor,  as  previously  stated,  contained  2S'12%  NFL 
and  0*46%  HaS.  From  these  figures  the  hydrogen 
sulphide  distribution  works  out  as  follows:  — 

1 1 -S.        "..Removal. 

Removed  bj  desulphuriser        ...    2'81  70*8 

..     lime 0'71  17*8 

Remaining  in  cone,  liquor         ...    0*45  11*3 


3'97 


99'9 
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No  systematic  tests  were  made  on  removal  of 
Carbon  dioxide.  The  average  temperature  at  the 
top  Of  the  desulphuriser  was  69"6°0.,  a  supply  of 
cold  liquor  being  admitted  to  the  top  tray"  for 
purposes  of  control.  The  liquor  from  the  catch 
tower  was  pumped  Into  the  third  tray  from  the 
top  and  the  hot  main  liquor  supply  Into  the  fifth. 

The  catch  tower  has  live  travs  36  in.  diameter 
and  8  in.  deep.  The  total  height  including  the 
bottom  box  is  r.  feet.  In  this  portion  of  the  plant 
the  most  serious  ammonia  losses  occurred.  The 
condition  aimed  at  was  the  minimum  cold  water 
supply  requisite  to  retain  all  the  ammonia,  in  order 
to  avoid  throwing  extra  work  on  the  desulphuriser. 
Although  a  test,  cock  was  fixed  in  the  last,  tray  but- 
one  and  instruction  given  to  the  attendants  to 
test  the  gases  there  with  litmus  paper  every  half 
hour,  ammonia  escaped  at  times  to  the  purifiers. 
At  the  time  of  testing,  the  tower  might  have  three 
sections  cold  while  a  few  minutes  later,  with  the 
water  supply  unaltered,  a  change  in  the  desulphur- 
iser conditions  would  send  forward  a  rush  of  gas 
and  ammonia  would  be  lost.  In  order  to  keep  a 
check  upon  the  working  of  the  tower,  a  thermo- 
graph was  connected  with  the  last  tray  but  one  in 
order  to  record  to  within  0'5°  C.  the  temperature  of 
the  liquor  in  that  particular  tray  and  so,  Indirectly, 
to  indicate  whether  ammonia  was  passing.  An 
improved  efficiency  is  expected  from  the  use  of  this 
instrument,  but  the  plant  was  closed  down  before 
this  was  proved. 

(6)  With  regard  to  the  ammonia  stills  themselves, 
during  the  time  the  plant  was  in  work  it  was 
impossible,  owing  to  lack  of  boiler  power,  to  work 
the  plant  to  Its  full  capacity.  The  lime  mixer 
required  cleaning  out  about  once  a  fortnight.  The 
effluent  from  the  stills  during  the  period  of  working 
averaged  0011%  NIL. 

(c)  The  losses  which  occur  due  to  pumping  are 
difficult  to  determine  and  may  attain  considerable 
proportions.  An  Evans  pump,  5  In.  x  4  in.  x  Gin.. 
is  fitted  for  puinping  the  desulphurised  liquor  and 
needed  packing  every  two  or  three  days  at  the 
liquor  end.  After  trying  various  types  of  packing 
special  S.E.A.  rings  were  fitted  and  they  had 
remained  tight  for  three  weeks,  when,  as  previously 
mentioned,- the  plant  was  changed  to  the  manu- 
facture of  sulphate  of  ammonia.  The  concentrated 
liquor  pump,  with  ordinary  care,  and  owing  to  not 
being  used  so  frequently,  gave  little  trouble.  An 
Evans  pump,  4  in.  x  3  in.  x  4  in.,  fitted  for  the 
purpose  of  dealing  with  the  hot  liquor  from  the 
reflux  pot,  gave  much  trouble.  In  order  to  avoid 
considerable  leakage  this  pump  had  to  be  packed 
daily,  due  to  the  pump  rod  being  rapidly  attacked, 
apparently  owing  to  the  action  of  cyanides,  and 
SO  developing  a  "shoulder."  In  the  course  of 
three  months  the  rod  was  reduced  in  diameter 
by  J  in.  where  in  contact,  with  the  liquor.  When 
the  plant  is  restarted  other  types  of  rod  will  be 
experimented  with. 

id)  The  storage  tanks,  two  in  number,  are  con- 
nected by  2-inch  pipes  with  a  small  apparatus 
known  as  a  "  bubbler,"  the  function  of  which  is  to 
deal  with  the  ammonia  gas  expelled  from  the  tanks. 
It  resembles  a  small  still  and  has  four  trays 
21  inches  in  diameter;  when  fed  with  a  dribble 
of  water  from  a  1-inch  pipe  it  is  quite  capable  of 
dealing  with  the  gases  normally  expelled,  the  weak 
liquor  thus  formed  flowing  to  the  reflux  pot  and 
thence  to  the  lime  mixer.  Should  the  storage  tanks 
become  warm,  however,  ammonia  escapes  from  the 
bubbler  unless  the  stream  of  water  is  largely 
increased;  an  apparatus  with  a  larger  area  would 
have  been  preferable.  Careful  attention  should 
therefore  be  given  to  the  outlet  temperature  of  the 
final  condenser.  No  trouble  has  been  experienced 
by  choking  of  the  bubbler  trays  as,  fortunately,  the 
water  supply  is  fairly  soft. 

(c)  This  source  of  loss  is  one  which,  at  first  sight. 
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seemed  of  small  consequence,  but  upon  Investigation 
yielded  surprising  results.  Rail  tanks  are  usually 
provided  with  a  loading  or  delivery  pipe  which 
reaches  to  within  2  or  3  inches  of  the  bottom,  while 
the  displaced  gases  escape  through  a  smaller  hole  in 
the  top  of  the  tank.  It  was  at  first  thought  that, 
by  merely  connecting  this  outlet  with  a  40-gallon 
cask  of  water,  the  ammonia  escaping  from  the 
tank  would  be  absorbed.  However,  after  loading  a 
tank  an  olfactory  examination  of  the  cask  contents 
was  unpleasant.  Other  casks  were  therefore  pre- 
pared containing  definite  volumes  of  sulphuric  acid 
and  determinations  carried  out  on  the  total 
ammonia  displaced  upon  loading  six  10-ton  rail 
tanks.  The  figures  obtained  showed  an  average 
loss  equal  to  15  gallons  of  25%  liquor  per  tank. 
This  figure  must  only  be  taken  as  approximate, 
because  many  factors,  such  as  rate  of  pumping, 
strength  of  liquor,  and  atmospheric  conditions 
influence  the  result.  The  tests  were  carried  out 
during  the  month  of  February,  the  atmospheric 
temperature  being  about  50°  F.,  while  the  liquor  in 
storage  was  65°  F.  In  order  to  avoid  the  loss  of 
ammonia  while  loading  tanks,  a  pipe  was  per- 
manently carried  to  the  "  bubbler,"  which  was  fed 
with  extra  water  during  loading,  the  rail  tank 
being  connected  to  the  pipe  by  flexible  hose. 

(f)  Frequent  examination  is  necessary,  because 
small  leakages  readily  develop  into  large  ones  and 
often  become  all  the  more  difficult  to  rectify.  All 
gauge  cocks  should  be  moved  daily  because  if  once 
fixed  they  readily  break,  being  made  of  cast  iron. 
Careful  warming  up  of  the  plant  is  one  of  the  best 
methods  for  preventing  numerous  small  leaks  on 
the  still  and  reflux  condensers. 

No  attempt,  as  indicated  by  the  title,  has  been 
made  in  this  paper  to  exhaust  the  numerous 
problems  arising  in  the  manufacture  of  concen- 
trated liquor,  but  merely  to  point  out  various 
sources  of  loss  and  suggest  how  they  may  be 
minimised.  It  must  also  be  remembered  that  much 
remains  yet  to  be  accomplished  in  the  design  of 
plant,  for  although  many  plants  will  yield  a  product 
of  specified  quality  they  will  only  do  so  at  ttfe 
expense  of  disproportionate  quantities  of  steam  and 
cooling  water. 

In  conclusion  the  author  desires  to  express  his 
thanks  to  Mr.  J.  Wesley  Whimster,  Engineer  and 
Manager  of  the  Bath  Gas  Light  and  Coke  Company, 
for  permission  to  publish  particulars  relating  to 
the  above  plant. 

Discussion. 
Mr.  P.  Parhish  remarked  that  the  problem  of 
the  desulphurisation  of  ammoniacal  liquor  had 
hardly  been  approached  scientifically.  Most 
makers  of  plant  had  assumed  that  a  long  column 
still,  designed  on  the  lines  of  an  ammonium  sul- 
phate still,  would  answer  satisfactorily  as  a 
decomposer.  No  attempt  had  been  made  to  dissect 
the  respective  operations  involved  in  the  desul- 
phurisation of  gas  liquor.  He  had  found  that, 
within  limits  of  3  lb.  pressure— i.e.,  about  6  in. 
mercury  gauge — above  atmospheric  pressure,  there 
was  a  practically  coincident  relationship  between 
the  boiling-point  of  water  and  the  point  of  almost 
complete  dissociation  of  the  ammonium  sulphide 
and  ammonium  hydrosulphide  present  in  ammoni- 
acal liquor.  Further,  to  conform  to  the  Ministry  of 
Munitions  specification  in  respect  of  concentrated 
ammonia  liquor— vis.,  25%  NHS  with  a  maximum  of 
0-5%  H„S— it  was  necessary  that  the  gas  liquor  in 
the  terminal  tray  of  the  decomposer  should  attain  a 
temperature  coincident  with  the  temperature  at 
absolute  pressure,  to  which  the  liquor  in  the 
bottom,  or  terminal,  tray  was  subjected.  Having 
established  this,  it  was  readily  conceivable  that 
appreciable  volumes  of  steam,  ammonia,  carbon 
dioxide,  and  hydrogen  sulphide  were  released.  It 
would  appear  that  the  most  judicious  arrangement 


of  plant  was  one  which  dissected  the  operation  of 
desulphurisation  into  three  parts — dissociation  or 
decomposition:  cooling:  absorption.  The  dis- 
sociator  should  preferably  comprise  a  still  with 
about  five  trays,  affording  adequate  area  for  the 
ascent  of  the  gases,  and  equally  adequate  space  for 
the  descent  of  the  liquor.  To  facilitate  the 
recovery  of  the  ammonia  released  in  the  dis- 
soeiator,  it  was  necessary  to  control  the  tempera- 
ture of  the  gases  leaving  the  latter  apparatus. 
This  could  best  be  effected  by  cooling  the  liquor, 
by  passing  it  through  a  multitubular  cooler,  so  as 
tn  attain  efficient  absorption  of  the  ammonia  in 
the  absorbing  vessel.  The  absorber  should  be 
constituted  of  about  eight  trays  in  all,  softened 
water  being  admitted  to  the  top  tray ;  the  gas 
liquor  to  be  desulphurised  should  be  introduced  to 
the  fifth  tray  from  the  top.  Plant  designed  on  this 
basis,  he  believed,  would  be  capable  of  fulfilling 
the  assigned  functions  efficiently,  and  more 
economically  in  point  of  steam  consumption  than 
the  majority  of  decomposers  supplied  hitherto. 
As  regarded  the  losses  of  ammonia,  he  thought  that 
the  author  had  insufficiently  emphasised  the  loss 
likely  to  arise  from  the  effluent  liquor  from  the 
ammonia  still.  He  advocated  the  use  of  a  pump 
provided  with  multiple  glands  for  the  concentrated 
ammonia  liquor,  so  as  to  obviate  loss  of  ammonia 
at  this  point. 

Mr.  Mabsden,  in  reply,  said  he  agreed  that  Mr. 
Parrish's  method  of  desulphurisation  was  a  good 
one;  but  as  there  were  a  large  number  of  plants 
of  the  Wilton  type — very  similar  to  the  one  he  had 
described — in  use.  he  thought  the  difficulties  he  had 
described  might  help  some  of  those  who  had  to 
work  these  plants.  At  the  same  time,  he  agreed 
that  Mr.  Parrish's  method  would  be  preferable  to 
the  large  type  of  desulphuriser  fitted  by  the  makers 
of  the  Wilton  plant.  The  percentage  of  ammonia 
in  the  effluent  during  the  test  was  taken  by  means 
of  a  Whitehead  sampler,  which  took  samples  every 
hour.  

NOTES  OX  THE   CATALYTIC  AND   THERMAL 
SYNTHESES  OF  AMMONIA. 
UY   E.  B.  MAXTED,  PH.D.,  B.SC. 

The  direct  combination  of  nitrogen  and  hydrogen 
with  formation  of  appreciable  percentages  of 
ammonia  may  take  place  under  two  entirely  dis- 
tinct sets  of  conditions.  Firstly,  according  to  the 
well-known  Haber  synthesis,  nitrogen  and  hydrogen 
are  allowed  to  react,  at  a  moderate  temperature 
and  at  a  high  pressure,  in  the  presence  of  a  suit- 
able catalyst  such  as  iron.  In  the  second  place  it 
has  recently  been  shown  by  the  author  that  the 
percentage  of  ammonia  in  equilibrium  with  nitrogen 
and  hydrogen  at  a  given  pressure  firstly  sinks  with 
increasing  temperature  in  accordance  with  Haber"s 
observations,  then  passes  through  a  minimum 
value,  and  finally  rises  once  more  until  at,  for 
instance,  the  temperature  of  the  high  tension  arc, 
the  percentage  of  ammonia  in  equilibrium  with  its 
component  gases  at  atmospheric  pressure  has  risen 
to  nearly  2%  by  volume,  a  value  through  which  it 
has  already  passed  on  the  other  (i.e..  the  decreas- 
ing) side  of  the  equilibrium  temperature  curve  at 
a  temperature  of  about  ?.20°  C. 

It  is  proposed,  in  the  first  part  of  the  present 
paper,  to  discuss  quite  briefly  several  points  of 
interest  which  have  arisen  in  the  course  of  work 
on  tin-  Haber  synthesis  of  ammonia,  the  second 
part  of  the  paper  being  devoted  to  some  descrip- 
tion of  the  methods  employed  and  results  obtained 
in  connection  with  the  measurement  of  the  ammonia 
equilibrium  at  high  temperatures. 

Part  I. — Catalytic  synthesis. 
From  the  point  of  view  of   efficiency   it   would 
appear  desirable  to  operate    the   synthesis  under 
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mh'Ii  conditions  thai  each  litre  of  catalyst  space 
gives  the  greatest  possible  yield  <>r  ammonia  pet 

Ik  Mir.  ill   other  words  so  that   the   Qumbei  of  kilos. 

ni  amiiionia  per  litre  of  catalyst  space  per  hour, 
is  ai  Its  maximum  value.    This  Is  undoubtedly  true 

a  so  tar  as  it  concerns  the  desirability  of  employ 
mil;  as  active  a  catalyst  us  possible,  provided  of 
1  that  this  catalyst  has  sullicicnt  power  of 
resistance  to  possible  iraees  of  "poisons"  in  the 
circulating  pises:  but  it  requires  considerable 
qualification   when'   a    high  yield  of  ammonia    is 

Obtained  by   means  of  rapid  circulation. 

If,  in  this  connection,  the  progress  of  ammonia 
formation  with  Increasing  time  of  contact  between 

is  and  the  catalyst  be  noted  and  the  yield 
of  ammonia  calculated  for  each  case,  it  will  be 
seen,  as  is  well  known,  that  the  maximum  yields 
of  ammonia  are  obtained  in  conjunction  with  a 
short  lime  of  contact  and  consequently  with  a  low 
percentage  of  ammonia  per  passage. 

Table  I..  Which  records  a  typical  result  with  an 
iron  potash    catalyst    at    5511°  t'.    and    at    1150   atmo 

spheres  pressure,  is  Illustrative  of  this  point. 

The  improved  results  over  ami  above  those  re- 
ported lasi  year  are  due  principally  to  a  modifica- 
tion in  the  method  of  working. 

Table  i. 


Time  of  contact 
of  khs  Willi  . 

ill  sv 

IVreentaKe  of 
onia  formed, 

Yield  of  ammonia 

in  kilos,  per  hour 

per  litre  of  catalyst 

p.icc. 

0-34 

065 

2'7 

0-56 

094 

2-8 

1H 

IK 

1-4 

3-2 

1-25 

'■J 

4-7 

091 

10"8 

5-1 

065 

M'fi 

6"8 

0-38 

The  highest  possible  yield  of  ammonia  for  a  cata- 
lyst chamber  of  given  size  is  thus  obtained  with 
a  very  high  speed  of  circulation  and  with  a  mini- 
mum value  for  the  percentage  of  ammonia  formed 
per  passage. 

it  must,  however,  be  remembered  (hat  any 
decrease  in  the  percentage  of  ammonia  formed 
per  passage  involves  a  corresponding  increase  in 
the  number  of  passages  of  the  gas  mixture  through 
the  catalyst  chamber  while  each  kilogram  of 
ammonia  is  being  formed,  and  that  this  necessi- 
tates an  ever  increasing  amount  of  work  in  order 
to  compensate  for  the  deficiencies  of  the  heat 
exchangers,  also  of  those  connected  with  the 
^ration  system  where  this  method  of  ammonia 
elimination  is  employed  in  preference  to  absorp- 
tion by  water. 

1 1  will  accordingly  be  seen  that  the  most 
omlcal  conditions  for  the  synthesis  do  not 
correspond  with  those  necessary  for  a  maximum 
yield  per  hour,  but  that  an  optimum  rate  of 
circulation  exists,  which  can  easily  be  calculated 
for  a  given  sysiein  from  measurements,  with  various 
rates  of  gas  flow,  of  the  temperature  differences 
ai    like  ends  of  the  exchangers  employed. 

The  next  point  which  appears  to  call  for  atten- 
tion is  that  of  the  most  suitable  working  pressure. 
I'    N  obvious  that   a    low-pressure  system   presents 

many  conveniences  in  working,   principally   in   

nectlon  with  the  possibility  Of  employing  larger 
and  simpler  furnaces  than  are  applicable  for  higher 

pressures.    On  the  other  hand  any  Increase  In  the 

pressure  employed  leads  to  a  corresp ling  In 

not  only  in  (he  value  of  the  equilibrium   ami ila 

percentage  for  a  given  temperature  but  also  in 
the  velocity  of  formation  of  ammonia.  Further, 
since  the  power  required  for  the  initial  compres- 


sion varies  direct lj  as  Hie  logarithm  of  the  pressure 
used,  a  high-pressure  system  will  entail  very  little 
extra  expenditure  of  power  for  compression  over 
and  above  that  required  for  a  system  working 
under  a  coiapa rat ivcly  low  pressure.  Thus,  if  we 
lake  the  power  required  to  compress  a  gas  mix- 
lure  to  fifty  at spheres  as  unity,  that    required 

lo   compress    up   lo    lull,    i;,o,    and   200   atmospheres, 

respectively,  is  1-2,  1-3,  and  1-86.  Lastly,  a  high- 
pressure  gas  exchanges  heal  better  than  one  at  a 
low  pressure  and  requires  therefore  less  expendi- 
ture of  energy  in  the  exchangers,  while,  on  account 
of  the  smaller  size  of  the  complete  plant,  radia- 
tion losses  are  comparatively  small. 

The  relative  values  at  various  working  pressures 
for  the  percentage  of  ammonia  per  passage  and 
yield  in  kilos,  per  hour  per  litre  of  catalyst  space 
with  the  same  catalyst  and  under  the  same  con- 
ditions as  those  employed  for  Table  I.  may  be 
seen  from  Table  II. 

Table  II. 


Volocity  of 
flow  of  yas  in 

50  A  tm. 

150  Atm. 

ISO  Atm. 

OUbic  metres 

per  hour  at 

N.T.I',  per  litre 

of  catalyst 

Bpac.'. 

% 

NHn 
formed. 

Yield  in 
kilos,  pei- 
litre  per 
hour. 

0-34 
037 
037 
04 
0  42 

% 
NUu. 

Yield. 

075 
11 
1-86 
1-4 

11 

% 

NHs. 

0-7 
54 
45 
8-9 
3'S 

Held. 

20 
40 
60 
80 
100 

22 

l-a 

08 
Oft", 
0'55 

485 

8-7 

2-9 

2'. '5 
1-8 

ro 

1115 
21 
24 
27 

It  will  be  noled  that  even  at  50  atmospheres  i ires- 
sure  it  is  possible  to  obtain  a  fairly  high  percen- 
tage of  ammonia  per  passage,  associated  with  a 
moderate  amount  of  power  for  compression,  by 
providing  the  plant  with  a  series  of  relatively 
large  catalyst  chambers,  which  may  be  of  simple 
design.  There  are,  however,  disadvantages  of  the 
nature  already  discussed  and  it  would  appear  more 
economical  in  practice  to  employ  as  high  a  pressure 
as  is  compatible  with  ease  of  working,  ISO  atmo- 
spheres being  found  very  suitable. 

Table  III. 
Catalyst,  iron-potash.        Pressv/re=150  Aim. 


Time  of 

T  =  530°  0. 

T  =  580°  C- 

contact  in 
ceconds. 

".Nil... 

Yield  in  kilos 
per  litre  per  hr. 

%  NH  i. 

Yield. 

06 
10 
15 
20 

0'96 
13 

17 

■ill.-, 

21 
2'0 
17 
14 

1'5 
24 
3'2 
3-8 

35 
3  3 

2'9 
2'6 

Thirdly,  dealing  with  the  question  of  a  suit- 
able working  temperature,  it  must  be  borne  in 
mind  that,  as  the  synthesis  is  usually  carried  out, 
the  percentage  of  ammonia  formed  per  passage 
never  approaches  the  equilibrium  value  for  the 
temperature  and  pressure  used,  and  thus,  within 
limits  of  course,  reaction  velocity  will  play  an 
even  more  important  role  in  the  determination 
of  the  amount  of  ammonia  formed  during  the 
time  of  contact  than  the  absolute  value  of  the 
equilibrium  ammonia  percentage.  If,  on  the  other 
hand,  the  temperature  employed  be  so  high  that 
the  desired  percentage  of  ammonia  unduly 
approaches  the  equilibrium  percentage,  the  increase 
in  reaction  velocity  due  to  increased  temperature 
will  no  longer  compensate  for  the  decreased  equili- 
brium  ammonia    content:  further,  at.  unduly  high 
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temperatures  the  catalyst  becomes  less  active 
owing  to  sintering. 

The  advantage  of  increasing  the  temperature, 
notwithstanding  the  decrease  in  the  equilibrium 
ammonia  percentage,  is  shown  in  Table  III.  for 
temperatures  approximating  to  530°  and  580°  C. 
respectively. 

In  concluding  these  notes  on  the  Haber  synthesis, 
I  should  like  to  thank  Mr.  G.  F.  Hanna  for  his  assist- 
ance in  the  determination  of  the  experimental  data 
given  above. 

Part  II. — Thermal  synthesis. 

While  the  possibility  of  a  thermal  synthesis  of 
ammonia  is  certainly  of  considerable  general 
interest  at  the  present  time,  it  would  be  just  as 
certainly  premature  to  discuss  any  possibility  of 
its  technical  application,  especially  with  the  very 
limited  amount  of  knowledge  which  is  available. 
The  nature  of  ammonia  equilibria  at  high  tempera- 
tures and.  the  methods  which  have  been  employed 
for  their  determination  appear,  however,  to  deserve 
discussion,  and  it  is  felt  that  the  following  notes 
may  well  be  given  without  apology  as  to  their  only 
indirect  technical  interest. 

It  appears  desirable  in  the  first  place  to  give 
some  description  of  the  determination  of  the 
approximate  value  for  the  ammonia  equilibrium 
at  the  temperature  of  the  high  tension  arc.  In 
order  to  obtain  this  value  it  is  necessary  to 
'•  freeze  "  equilibrium  by  an  extremely  rapid  cool- 
ing of  the  gas  mixture  from  arc  temperature  to 
below  that  at  which  ammonia  decomposes  with 
measurable  velocity.  This  rapid  cooling  is  effected 
only  with  considerable  difficulty  when  a  compara- 
tively large  arc  is  employed,  but  may  be  carried 
out  extremely  simply  with  an  arc  of  small  dimen- 
sions. For  the  measurement  of  equilibrium  the 
arc  is  allowed  to  burn  within  a  capillary  tube  in 
order,  that   the  whole   of   the    gas,    which    during 


Fig.  l. 

the  course  of  the  experiment  is  passing  through 
the  capillary,  may  be  subjected  as  uniformly  as 
possible  to  the  heat  of  the  arc  flame.  It  has  been 
found  that  a  very  convenient  arc  of  small  dimen- 
sions  may   be   formed    by   causing    the   secondary 


terminals  of  an  induction  coil  to  approach  until 
the  spark  discharge  becomes  transformed  into  a 
small  and  apparently  continuous  high  tension  arc 
flame  of  high  temperature.  Spark  discharge  as 
such  has  only  a  comparatively  feeble  effect  on  the 
combination,  as  was  observed,  for  instance,  by 
Deville  and  later  by  Donkin,  and  it  is  found 
that  energetic  formation  of  ammonia  only  takes 
place  when  the  electrodes  are  brought  so  near 
together  that  a  small  more  or  less  continuously 
burning  high  tension  arc  flame  is  formed  instead 
of  a  spark. 

Equilibrium  at  arc  temperature  was  determined 
by  observing  the  progress  of  the  reaction,  3H2  4- 
N2  ~7~*  2NH3,  from  both  sides.  The  apparatus 
employed  is  illustrated  diagrammatically  in  fig.  1. 
It  consists  of  a  graduated  U-tube,  A,  provided 
with  a  three-way  capillary  tap  at  the  top  of  its 
graduated  limb  and  with  a  small  outlet  cock  at 
its  bottom  near  the  bend. 

This  tube,  which  has  a  capacity  of  100  c.c,  is 
connected,  as  shown  in  the  figure,  to  a  capillary 
tube,  B,  which  is  bent  twice  at  right  angles,  and 
passes  by  way  of  a  second  capillary  three-way 
stopc'oek,  C,  to  the  small  absorption  vessel,  D. 
D  contains  very  dilute  ammmonia-free  sulphuric 
acid  and  is  provided  with  a  wide  side-neck  and 
with  a  stopcock  for  filling  and  emptying  respec- 
tively. At  a  convenient  place  in  B  two  platinum 
wire  electrodes,  F  and  G,  are  inserted,  leaving 
a  spark  gap  of  the  required  size,  which  for  the 
measurements  about  to  be  described  was  0-5  mm., 
the  tube  containing  this  spark  gap  being  00  mm. 
in  internal  diameter.  E  is  a  tap  funnel  contain- 
ing mercury  and  provided  with  a  removable  jet, 
by  adjusting  the  size  of  which  the  gas  contained 
in  A  may  be  caused  to  flow  at  the  required  rate 
through  the  small  arc  and  into  the  dilute  acid 
contained  in  D. 

The  determination  of  the  percentage  of  ammonia 
formed  with  a  given  time  of  contact  with  the  small 
arc  was  carried  out  by  filling  A  with  a  nitrogen- 
hydrogen  mixture  (25%  nitrogen,  75%  hydrogen) 
through  its  three-way  cock,  this  being  effected  by 
allowing  the  mercury,  with  which  A  was  originally 
filled,  to  flow  out  of  the  small  tap  provided  for 
that  purpose  at  its  bottom.  This  gas  was-  then 
driven  at  the  required  rate  through  the  arc 
by  allowing  mercury  to  flow  into  A  from  the  tap 
funnel,  E,  by  way  of  a  jet  of  suitable  size.  The 
tap,  C,  is,  for  determinations  of  ammonia  formed, 
left  in  constant  communication  with  D,  and  may 
if  desired  be  omitted.  At  the  end  of  the  experi- 
ment the  arc  is  stopped  and  the  dilute  acid  in 
D,  containing  the  ammonia  produced,  is  run  into 
a  tall  cylinder,  and  the  ammonia  estimated  by 
means  of  Nessler's  reagent.  It  was  found  inad- 
visable, on  account  of  frequent  fractures,  to  employ 
a  heavy  discharge  for  arc  formation,  the  most 
satisfactory  conditions  being  obtained  with  a 
"  two  inch  "  coil  supplied  with  a  primary  current 
of  about  3-5  amperes  from  the  laboratory  220-volt 
main. 

Fig.  2.  bottom  curve,  shows  the  percentage  iif 
ammonia  formed  with  various  times  of  contact  and 
it  will  be  seen  that  a  gas  containing  1-5%  of 
ammonia  by  volume  is  produced  with  a  contact 
of  0004  second.  It  is  difficult  to  estimate  the 
temperature  of  the  small  high  tension  arc  formed, 
which,  however,  for  the  purpose  of  obtaining  rough 
comparative  figures  for  the  various  times  of  con- 
tact has  been  assumed  to  be  alxnit  3000°  C.  The 
rise  in  the  ammonia  yield  with  increasing  tem- 
perature at  high  temperatures  (in  contradistinc- 
tion to  the  fall  with  increasing  temperature  at 
moderate  temperatures)  is  to  be  noted,  and  it  will 
be  seen  further  that  sufficiently  rapid  cooling  for 
the  retention  of  the  ammonia  produced  is  effected 
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in   (his  ease  hj   < tad   with    the  relatively  cool 

w ,i lis  of  the  capillary. 

This  synihisis  curve  would  seem  to  Indicate  thai 
the  equilibrium  ammonia  content  tor  a  hydrogen- 
nitrogen  mixture  under  the  above  conditions  la 
between  one  and  two   parta  per  cent    h.\    volume. 
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Fig.  2. 

Accordingly  it  was  considered  Interesting  i<>  study 
Hi.'  effect  of  passing  through  the  small  arc  a 
nitrogen-hydrogen  mixture,  us  before,  but  contain- 
ing B  of  ammonia.  Tiiis  ammonia  content,  being 
above  the  equilibrium  value,  sunk  Instead  of  rising 
after  contact  with  the  arc,  the  experimental  results 
obtained  with  various  times  of  contact  being  shown 
in   the  top  curve  (decomposition  curve)  of  fig.  2. 

In    this    case,    the    gas    WHS,    by    Operating    C,    only 

allowed  to  pass  through  D. during  the  actual  experi- 
ment, it  win  be  seen  that  the  equilibrium  ammonia 
percentage  appears  to  lie  at  about  I ■" ■ ..  tor  atmo- 
spheric pressure  under  the  conditions  studied. 
Finally,  an  attempt   has   been  made  In  tig.  3  to 
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Fig.  3. 

plot  out  the  complete  experimental  ammonia  carve 
up  to  about  3000°C.  The  figures  both  tor  tem- 
perature ami  for  equilibrium  ammonia  content  are 
vary  rough  approximations  only,  except  for  tem- 
peratures below  inoo°  C.  where  ammonia  formation 


is  effected  eatalytleally  according  to  Haber's 
measurements,  The  values  tor  temperatures  rang 
Ing  from  1000°  to  8300°  Aba,  have  been  determined 
bj   the  sudden  cooling  of  a  nitrogen  hydrogen  mis 

lure    in    llanies   burning    under   water   in    a    manner 

already  described  In  detail  (this  J.,  1918,  106  r). 

While  it   is  not   proposed  to  discuss  in  the  present 

paper   the   Influence   of   pressure   on   the   thermal 

synthesis,  il  is,  however,  interesting  to  note  in 
connection    with    these    earlier    results    that    an    ill 

crease    In    pressure    from   about    one-tenth   of  an 

atmosphere  to  one  atmosphere  has  given  the  antici- 
pated increase  in  the  amount  of  ammonia  formed. 


SCIENTIFIC   GLASSWARE. 

UY    Hit.  MORRIS  W.  THAVKltS,  F.R.S. 

Before  the  war  the  whole  of    the    light    hollow 

glassware  used  in  our  chemical  laboratories  was 
imported  Into  Ureal  Britain  from  enemy  countries, 
and  practically  I  he  whole  of  the  glass  tubing  and 
the  glass  instruments  were  obtained  from  I  lie  same 
sources.  In  August,  1914,  supplies  were  cut  off; 
and  though  the  stocks  held  by  some  dealers  in  these 
goods  were  perhaps  unusually  large,  it  soon  became 
clear  that,  should  I  lie  war  last  for  more  than  a 
few  months,  our  industries,  our  public  health 
organisations,  and  our  hospitals  would  l>e  seriously 
handicapped. 

A  few  days  after  the  outbreak  of  war  I  met  my 

friend  Mr.   Douglas  II.  I'.aird.  Chairman  of  Messrs. 

Balrd  &  Tatlock  (London),  Ltd.,  who  explained  the 
position  to  me,  laying  particular  stress  upon  the 
importance  of  chemical  glassware  in  the  steel  in- 
dustry, upon  which  a  heavy  strain  was  likely  to 
be  thrown,  and  upon  the  demand  for  glassware  by 
the  Army  Medical  Department  and  the  hospitals. 
He  told  me  that  his  firm  were  already  considering 
the  possibility  of  manufacturing  scientific  glass- 
ware upon  a  scale  sufficient  to  carry  them  over  the 
war,  and  were  endeavouring  to  secure  the  co-opera 
lion  of  other  dealers.  He  asked  me  if  I  would 
assist  him,  and  I  readily  agreed,  though  I  admitted 
that  I  had  no  wider  experience  of  chemical  tech- 
nology than  the  average  academic  chemist.  I  may 
say  that  now.  after  spending  almost  the  whole  of 
my  time  during  four  years  actually  in  the  works. 
I  approach  the  great  problem  of  science  and  in- 
dustry in  a  more  humble  spirit  than  may  have 
possessed  me  when  I  was  a  professor  of  chemistry. 
I  am  inclined  rather  to  blame  academic  chemists 
for  the  neglect  of  industry  than  the  manufacturers 
for  the  neglect  of  science. 

Mr.  Baird'a  negotiations  with  other  dealers  came 
to  nothing,  and  his  attempts  to  interest  certain  glass 
manufacturers  in  scientific  glassware  were  equally 
fruitless,  so  he  decided  to  finance  the  undertaking 
himself.  Professor  H.  B.  Baker,  F.R.S. ,  had  in 
the  meantime  very  kindly  placed  at  my  disposal  a 
laboratory  in  the  Imperial  College  of  Science  and 
Technology,  to  enable  me  to  complete  a  piece  of 
scientific  work  which  I  had  commenced  in  India, 
and  in  the  month  of  October,  1914,  in  conjunction 
with  Mr.  Balrd  and  Mr.  T.  Allen,  a  director  of 
I'.aird  &  Tatlock  (London),  Ltd..  I  commenced  an 
investigation  on  the  glasses  manufactured  in  Ger- 
many. Mr.  Balrd  and  Mr.  Alien  supplied  me  with 
a  very  large  number  of  samples  of  glass,  and  with 
the  fullest  Information  as  to  their  origin,  qualities, 
and  the  opinions  of  their  clients  upon  them.  Thus, 
with  regard  to  glasses  for  "  lamp  working."  that 
is  to  say  working  with  the  table  blow-pipe,  I  was 
able  to  obtain  the  opinions  of  skilled  glassworkers. 
who  used  this  material  in  very  large  quantify. 
"  Jena  "  glass.  "  R  "  glass,  Bohemian  glasses,  and 
glasses  used  for  minor  apparatus,  such  as  test- 
tubes,  and  for  heavy  hollow  ware,  such  as  desic- 
cators, were  all  reviewed  and  analysed,  and  at  the 
end   of  four  months  T  had  obtained  a  fair  insight 
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into  the  nature  of  the  glasses  used  in  making  scien- 
tific glassware.  A  very  considerable  number  of 
complete  analyses  were  made  at  the  time,  and  the 
analytical  work  carried  out  afterwards  at  the  works 
upon  thermometer  glasses,  lamp  glasses,  etc.,  ex- 
tended our  knowledge  of  the  subject.  I  must 
remark  here  upon  the  very  slight  amount  of  in- 
formation which  was  to  be  gained  from  scientific 
and  technical  literature  upon  the  subject  of  glass. 

It  was  decided  to  erect  a  glass  factory  in  Wal- 
thamstow,  adjacent  to  Messrs.  Baird  &  Tatlock's 
scientific-instrument  factory,  and  before  commenc- 
ing operations  Mr.  Baird  secured  the  services  of 
Mr.  P.  Winchurch,  a  highly  qualified  glassworker, 
as  technical  expert,  and  to  his  initiative,  skill,  and 
endurance  such  success  as  we  have  attained  to  is 
largely  due.  In  the  month  of  March,  1915,  a  small 
oil-fired  furnace,  capable  of  founding  glass  in  quan- 
tities of  about  1  cwt.  at  a  time,  was  erected  on 
the  site  of  the  works,  in  a  temporary  shed,  and  Mr. 
Winchurch  and  I  proceeded  to  experiment  on  the 
basis  of  my  analyses  of  glasses  and  raw  materials. 
Batches  were  made  up  first  from  chemicals  corre- 
sponding as  nearly  as  possible  to  the  constituents 
of  the  glasses,  and  then  using  commercial  materials 
such  as  china  clay,  felspar,  etc.  Tube  and  hollow 
articles,  such  as  beakers,  were  made  from  these 
glasses,  and  their  properties  were  tested. 

We  now  decided  that  we  could  make  a  soda- 
potash-lime-alumina  glass,  equal  to  the  best  German 
lamp-working  glass,  and  a  resistance  glass  similar 
to  the  "  Jena  "  resistance  glass,  but  modified  in  a 
manner  calculated  to  remove  the  objection  that  the 
"  Jena  "  glass  gave  up  zinc  to  acids.  My  judgment 
upon  this  point  has  been  confirmed  by  the  results  of 
a  careful  investigation  recently  carried  out  by  Pro- 
fessor Turner  and  his  staff  in  the  Department  of 
Glass  Technology,  Sheffield  University,  which  has 
proved  that  "  Duroglass  "  resistance  glass  is  the 
most  highly  resistant  to  chemical  reagents  of  any 
glass  yet  piaced  upon  the  British  market.* 

We  next  proceeded  to  build  a  larger  oil-fired  fur- 
nace for  pots  holding  about  2  cwt.  of  glass.  At 
that  time  Government  was  anxious  for  manufac- 
turers to  adopt  oil  fuel,  but  our  experiments  led 
to  the  conclusion  that,  though  oil-firing  was  appli- 
cable  to  lank  furnaces  it  was  not  suitable  for  pot 
furnaces,  and  the  rapid  increase  in  the  price  of 
oil  during  the  second  quarter  of  the  year  1915  com- 
pletely negatived  any  advantage  which  might  arise 
from  the  use  of  it.  The  experiments  were  there- 
fore brought  to  a  conclusion.  By  means  of  this 
furnace  we  were,  however,  able  to  manufacture 
grass  in  sufficient  quantity  to  experiment  further 
on  the  blowing  of  hollow  ware,  and  it  did  good  ser- 
vice in  enabling  us  to  manufacture  some  articles 
which  were  urgently  required  by  Government  in 
connection  with  gas  warfare. 

We  had  now  to  erect  a  furnace  capable  of  pro- 
ducing glass  at  the  rate  of  at  least  5  tons  per  week, 
with  the  least  possible  delay,  and  we  decided  upon  a 
type,  actually  in  use,  which  was  based  upon  the 
principle  employed  in  connection  with  the  gas- 
firing  of  horizontal  gas  retorts.  It  was  a  four-pot 
furnace,  for  Sfi-in.  by  38-in.  covered  pots,  each  con- 
tained in  a  separate  arch,  and  heated  by  gas  from 
coke  in  a  producer.  The  gas,  issuing  from  nostrils, 
as  in  the  gas-retort  setting,  met  the  secondary  air, 
and  burned  below  the  siege,   upon  which  the  pot 

*  Prof.  Turner  informs  me  that,  as  the  result  of  a  recent 
investigation,  he  has  found  that  a  500-c.c.  flask,  after  boiling 
for  130  hours  with  strong  hydrochloric  acid,  during  which 
time  9  litres  of  the  acid  was  evaporated,  dissolved  to  the 
extent  of  about  75  mgrms.,  or  about  O'OOOl  grm.  per  sq.  dcm. 
per  hour.  There  was  no  selective  solution  of  the  con- 
stituents of  the  glass,  which,  so  far  as  it  dissolved  at  all, 
dissolved  as  a  whole.  Using  the  purest  acid  obtainable, 
the  amount  of  each  of  the  constituents  of  the  glass  which 
dissolved  in  the  acid  was,  with  the  exception  of  the  silica, 
less  than  the.  quantity  of  the  same  substance  which  was 
originally  present  in  the  acid. 


in  each  arch  rested,  and  the  flames  passed  up 
channels  at  the  side  of  the  siege,  surrounded  the 
pot,  and  escaped  through  a  flue  at  the  top  of  the 
arch  into  the  stack.  The  furnace  was  non-re- 
cuperative, and  consequently  not  an  economic  one, 
but  it  cost  little  to  build,  and  was  erected  and  at 
work  in  six  weeks.  After  I  had  entirely  redesigned 
the  setting,  so  as  to  burn  the  gas  at  the  sides  Df 
the  arch,  and  a  little  below  the  level  of  the  top  of 
the  siege,  instead  of  underneath  the  siege,  it  gave 
excellent  results.  It  is  still  at  work,  and  three, 
and  sometimes  even  four,  pots  of  tube  metal,  which 
is  by  no  means  too  easy  to  plain,  can  be  obtained 
from  each  pot  every  week.  It  does  not  give  us 
much  trouble  now  that  we  understand  it.  Later, 
we  built  a  six-pot  furnace  of  the  same  type,  which 
has  given  good  results,  so  far  as  output  of  glass 
is  concerned,  but  which  is  very  extravagant  of  fuel. 
We  are  cow  installing  two  Hermansen  recuperative 
furnaces  in  a  new  glass-house. 

In  speaking  of  furnaces  the  efficiency  is  often  ex- 
pressed in  terms  of  glass  founded  per  ton  of  fuel 
consumed,  but  the  expression  is  misleading,  for  the 
fuel  consumption  cannot  be  materially  reduced 
while  the  pots  are  being  worked,  and  the  rate  at 
which  they  are  emptied  depends  upon  the  nature 
of  the  goods  being  blown.  Two  men  will  empty  a 
half-ton  pot  of  glass, in  a  few  hours  making  five- 
litre  flasks,  but  six  men  might  work  for  a  couple 
of  days  out  of  a  similar  pot  blowing  small  articles. 

Unless  the  furnaces  run  well  metal  will  run 
short,  and  what  is  much  worse,  the  metal  will  be 
bad.  But  if  the  glass  pots  will  not  stand  the  heat, 
and  continually  crack,  work  may  be  brought  to  a 
standstill  altogether.  During  the  past  year  or  two 
a  great  deal  has  been  heard  about  the  inferiority  of 
English  pots  generally,  and  the  cause  of  trouble 
with  pots  has  been  attributed  to  the  fact  that  the 
demand  has  obliged  manufacturers  to  use  them 
before  they  are  properly  matured.  However,  having 
made  a  systematic  study  of  the  question,  I  have 
come  to  the  conclusion  that  the  fault  lies  mainly, 
though  not  entirely,  with  the  glass  makers  rather 
than  with  the  pot  makers.  The  most  usual  com- 
plaint is  that  the  pots  split  down  the  front,  either 
through,  or  below  the  lip.  The  reason  is  as  fol- 
lows. The  green  pots  are  first  heated  in  a  separate 
furnace,  the  pot  arch,  usually  direct  fired  with  coke 
or  coal  to  a  temperature,  which  is  not  as  a  rule 
determined,  but  which  probably  rarely  reaches 
1100°  0.  The  pot  is  then  transferred  to  the  glass 
furnace,  and  the  front,  is  built  up,  leaving  the  work- 
ing opening,  which  is  closed  by  a  loose  clay  stopper. 
As  soon  as  the  pot  has  apparently  attained  the 
temperature  of  the  furnace  it  is  filled. 

Now,  the  firing  of  a  green  pot  in  a  furnace  in 
which  the  pot  is  exposed  directly  to  the  flames  is 
obviously  a  delicate  process,  and  when  one  con- 
siders that  the  stoking  is  carried  out  toy  two  or 
three  shifts,  it  is  somewhat  remarkable  that  so 
largeTa  proportion  of  the  pots  survives  the  process 
at  all.  Indeed,  unless  the  pot  is  carefully  made, 
and  allowed  to  mature  for  a  long  time,  it  will  not. 
survive.  If  the  firing  were  carried  out,  in  a  muffle 
kiln,  much  trouble  would  probably  be  saved,  and 
dancer  to  the  pots  averted.  Provided  that  sufficient 
care  is  taken,  there  is,  however,  no  reason  why 
the  pot  should  be  not  quite  sound  when  it  is  set  in 
the  furnace. 

Now,  when  the  temperature  of  the  pot  arch  does 
not  exceed  1100°  C.  the  pot.  when  set  -in  the  fur- 
nace, is  still  in  the  biscuit  condition,  and  if  the 
temperature  is  then  raised  to  1300°— 1400°  C,  as  is 
usual  in  the  case  of  any  modern  type  of  furnace, 
the  material  of  it  will  become  semi-vitreous  _  in 
appearance,  and  the  change  will  be  accompanied 
by  an  increase  of  density  from  about  1-5  to  2-2, 
aiid  bv  consequent  shrinkage  of  the  pot,  the 
material  of  which  will  also  become  very  much  more 
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highly  ri-sistiini  i"  the  action  ol  molten  glass. 
However,  If  the  ordinal?  procedure  is  adopted, 
while  the  bock  and  sides  of  the  i'"i  become  com- 
plete]] altered,  the  front  remains  In  the  blscull 
condition,  and  •>«  Ing  to  si  rains  eel  on  by  the  shrink- 
ing of  the  back  and  Bides,  '-racks  appear  In  the 
front,  sometimes  starting  from  the  Up  of  the  pot, 
sometimes  appearing  below  It.  When  a  small  crack 
forms,  owing  to  the  low  resistant  qualities  of  i h>- 
blscull  clay,  ll  rapidly  Increases.  Further,  when 
the  from  ofthepol  lanol  properly  burn)  it  rapidly 
corrodes,  scaling  from  the  Inside,  and  being  washed 

away  00  the  outside-  by   the  glass  which  runs  down 

between  the  pot  and  the  pad  below  the  lip. 

When  wo  set  a  pot  in  the  furnace  it  is  now  our 
practice  to  build  a  temporary  8-tncb  wall,  '.•  In.  from 
the  front  of  the  pot,  so  as  to  cover  the  opening  of 
the  furnace  completely,  and  to  leave  the  pot  with- 
out touching  ii  for  three  days.  The  temperature  of 
the  whole  pot  rapidly  rises  to  the  full  heat  of  the 
furnace,  and  it  becomes  completely  and  uniformly 
burnt.    Tiie  upper  part  of  the  wall  is  then  pulled 

down  and  the  front   is  built  op  for  working.   Special 

tools  are  used  in  this  work,  for  the  whole  of  the  pot 
is  white  hot.  but    Ihe   operation  presents  no  special 

difficulties.  Though  a  pot  is  out  of  work  for  three 
days,  the  fact  thai  its  life  is  lengthened  and  that  il 
does  not  scale,  compensates  for  Ihe  loss  of  time. 

I  taring  Ihe  war  a  good  deal  of  work  has  been  done 
in  connect  ion  with  the  refractories  used  in  the  glass 
industry.  This  work  has,  however,  generally  been 
undertaken  from  the  point  of  view  of  the  labora- 
tory, and  not  of  the  works.  1  cannot  help  think- 
in;;    that    the    problems    connected    with    glass   pots 

should  first  have  been  attacked  with  a  view  to 
rectifying  the  faulty  methods  of  burning  the  pots 
which  are  in  common  use.  so  as  to  enable  glass 
makers  to  utilise  to  the  best  advantage  the  excel- 
lent material  supplied  to  them  by  the  British  pot 
makers.  No  Improvement  in  the  material  can  com- 
pensato  for  unscientific  works  practice. 

The  making  of  glasses  for  use  in  the  manufacture 
of  scientific  apparatus  opens  a  very  large  field  for 
research.  Investigations  on  the  composition  of 
glasses  which  have  Imvu  carried  out  by  ourselves 
and  others  during  the  past  few  years  have  supplied 
us  only  with  the  bare  minimum  of  necessary  in- 
formation. On  the  series  silica-aluniina-lime-soda- 
potash,  with  or  without  boric  acid,  there  remains  a 
vast  amount  of  systematic  work  yet  to  be  done 
by  the  chemist  and  manufacturer  working  in  co- 
operatlon.  We  know,  for  instance,  that  a  pure 
silica-alumina-lime  soda  glass  docs  not  work  as  well 
before  the  blowpipe  as  a  glass  containing  potash, 

and  also  tends  lo  devitrify,  particularly  if  it  has 
been  in  stock  for  some  time.  But  what  is  the 
pro[>ortion  of  potash  to  soda  which  will  give  the 
best  result?  Only  a  research  conducted  by  the 
chemist,  the  glass  manufacturer,  and  the  practical 
glass-blower  can  tell  us.  Again,  with  certain  pro- 
portions of  potash  the  glass  becomes  difficult  to  free 
from  minute  seeds.  Combinations  of  the  same 
constituents  for  the  manufacture  of  Petri  dishes, 
and  similar  articles  which  must  be  highly  resistant 
to  the  action  of  superheated  Bteam,  and  as  clear 
'lint  "  when  blown,  also  require  investigation. 
Glass  is  at  the  best  a  compromise,  anil  this  fact 
never  becomes  more  evident  than  when  one  is  con- 
sidering the  composition  of  the  so-called  resistance 
glasses.  I  should  here  like  to  call  attention  to  the 
excellent  work  on  the  properties  of  these  glasses 
which  has  been  carried  out  by  Professor  Turner 
and  his  colleagues  in  the  Department  of  Technology 
of  the  University  of  Sheffield,  which  will  prove  of 

great  value  to  the  manufacturer.  However,  while 
the  manufacturer  should  do  his  utmost  to  provide 
the  chemist  with  glassware  which  uniformly  resists 
attack  by  ordinary  chemical  reagents,  it  must  not 

t>"  forgotten  that  Ihe  quality  of  the  articles  manu- 
factured depends,  not   merely    upon    the    chemical 


composition  of  ihe  glass,  but  upon  properties  which 
can  al  present  only  be  determined  in  the  glass- 
house. If  a  ylass  melts  easily  it  does  not  follow 
that    it   will   plain  easily,  (hat    it    will  he  possible  to 

work  it  over  a  sufficiently  wide  range  of  tempera- 
ture lo  allow  of  economic  production,  or  that  It.  will 
a,, i    tend   to   become  "  cordy "  upon  the  slightest 

provocation. 

There     Is     scope    for    a    considerable    amounl    of 

research  on  the  mixing  of  "  batch,"  ami  in  connec- 
tion  wilh   the  mixing  id'  batch  and  cullet.     In  the 

case  id'  the  batches  used  for  making  Mint  glass  Ihe 
roughest  procedure  may  give  excellent  results: 
but  while  china  clay  may  he  used  with  Invariable 
success  as  a  source  of  alumina,  when  the  batch  is 
mixed  mechanically,  hand  mixing  of  I  he  batch  con- 
taining'China   clay    will   produce,   not  glass,    but    a 

substance  closely  resembling  pudding,      l  believe 

that  considerable  advantage  is  gained  by  grinding 
such  materials  as  china  clay  with  one  other  con- 
stituent of  the  batch.  According  to  British  glass- 
house tradition,  the  cullet  must  be  sieved  to  remove 

powdered  glass,  and  therefore  Ihe  grinding  of  cullet 
is  a  process  which  need  not  be  Considered.  Actually. 
Ihe  cullet  is  sieved  to  remove  accidental  dirt,  lo 
which  too  little  attention  is  paid  in  our  glasshouses. 
Our  observations  lead  us  lo  the  conclusion  that  con- 
siderable advantage  may  be  gained  from  grinding 
Ihe  cullet,  and   mixing  if   with  Ihe  batch. 

The  study  of  the  formation  of  "  cords  "  in  glass 
is  well  worth  attention.  1  believe  that  there  are 
al  least  Iwo  classes  of  cords,  but  those  which  find 
their  origin  in  ill  digested  particles  of  clay,  of  scale 
from  the  pot,  or  from  the  material  of  the  batch, 
may  be  ruled  out  of  the  investigation.  A  cord  of 
this  kind  in  a  piece  of  tube,  or  hollow  blown  article, 
will  be  found  to  end  in  a  Utile  mass  of  jelly-like 
glass,  sometimes  surrounding  an  opaque  particle. 
The  glass-maker  will  say  that  these  cords  are  due 
to  "  lack  of  heat,"  which  is  certainly  true  in  the 
sense  that  if  the  pot  is  hot  enough  during  the  found, 
even  fairly  large  particles  of  clay  will  completely 
dissolve.  However,  during  the  working  of  a  pot  of 
metal,  the  glass  sometimes  "  goes  cordy,"  and  re- 
mains cordy,  even  when  worked  with  a  ring  in  the 
pot,  and  sometimes  goes  clear  again  in  a  truly 
remarkable  manner.  This  is  possibly  a  surface 
phenomenon,  and  is  worthy  of  the  attention  of  those 
who  have  made  a  study  of  colloids.  I  am  collecting 
data  on  the  subject,  and  shall  be  glad  to  hear  of 
others  who  are  interested  in  it. 

Scientific  glassware,  made  in  the  glasshouse,  in- 
cludes hand-made  articles,  articles  blown  in  the 
mould  and  finished  by  hand,  and  articles  which 
are  blown  in  the  mould  and  finished  outside  the 
glasshouse.  Probably  no  foreign  workman  is  the 
equal  of  the  English  craftsman  at  handwork,  but 
though  I  hope  we  shall  never  see  the  famous  Eng- 
lish glasshouses  abandoning  art  for  industry,  I  do 
hope  lo  see  a  less  rigid  adherence  to  old-fashioned 
methods  of  working,  in  connection  with  our  new 
industry.  The  glass-worker's  chair,  as  a  machine, 
s.  cms  to  me  to  be  a  very  crude  appliance  for  giving 
rotary  motion  to  a  blowing  iron,  and  to  the  glass 
on  the  end  of  it.  and  should  rank  with  the  bow  drill, 
and  other  implements  of  bygone  ages.  The  glass- 
worker  will  tell  you  that  he  has  more  power  over 
the  glass  while  running  the  iron  up  and  down  the 
Chair,  but  this  appears  to  be  one  of  those  traditions 
which  it  is  so  difficult  to  overcome.  In  finishing 
such  articles  as  beakers  and  flasks,  and  in  many 
similar  operations,  which  are  carried  out  in  the 
finishing  shop,  Ihe  chair  has  been  abandoned  for 
Ihe  machine,  or  mechanical  arrangement,  by  which 
the  article  is  rotated  aboul  its  axis,  without  lateral 
movement,  with  the  result  that  a  comparatively 
unskilled  girl  can,  after  a  few  days'  training,  carry 
out  operations  which  would  otherwise  have  to  be 
placed  in  the  hands  of  a  highly  skilled  workman. 
Further  the  girl's  work  on  the  machine  is  the  more 
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satisfactory.  Similar  mechanical  methods  must  be 
introduced  into  the  glasshouse. 

Except  in  the  case  of  electric  lamp  bulbs,  very 
little  light,  hollow  ware  was  manufactured  in  this 
country  before  the  war,  and,  as  may  well  be 
imagined,  a  good  deal  of  experimental  work  had  to 
be  done  before  satisfactory  methods  were  arrived 
at.  Since  I  have  become  a  glass  manufacturer  I 
have  been  amazed  at  the  variety  of  common  articles 
which  the  chemist  and  bacteriologist  make  use  of. 
The  result  of  this  is  that,  while  some  few  sizes  of 
beakers  and  flasks  can  be  made  in  fair  quantity, 
the  trade  mainly  consists  in  manufacturing  com- 
paratively small  quantities  of  a  large  variety  of 
articles.  As  neither  dealers  nor  users  hold  large 
stocks,  and  are  always  asking  for  supplies  in  dozens 
of  articles  at  short  notice,  the  manufacturer  is  at 
a  disadvantage.  Were  it  possible  to  standardise 
chemical  and  bacteriological  glassware,  both  the 
consumer  and  manufacturer  would  benefit.  Owing 
to  the  variety  of  the  goods  to  be  manufactured,  and 
the  comparatively  small  demand  for  them,  the  in- 
troduction of  automatic  and  semi-automatic  machi- 
nery into  this  branch  of  the  trade  is  at  present 
hardly  practical  politics. 

The  question  as  to  the  thickness  of  the  beakers 
and  flasks  has  been  the  subject  of  careful  consider- 
ation. Bohemian  ware  was  always  very  thin,  as 
t  lie  glass  from  which  it  was  made  was  not  resistant 
to  heat.  With  resistance  glasses  it  is  possible  to 
make  beakers  and  flasks  very  much  heavier  than 
the  Bohemian  ware,  and  in  this  respect  we,  and 
the  American  manufacturers,  have  followed  the 
practice  of  the  makers  of  the  Jena  glassware, 
A  500-c.c.  beaker  should  be  about  0-8  mm.  thick, 
and  a  1000-c.c.  beaker  10  to  1-2  mm.  thick,  but  the 
articles  must,  of  course,  be  evenly  blown.  Such 
articles  as  graduating  flasks  and  X-ray  bulbs  must 
be  blown  exact  to  weight.* 

The  satisfactory  annealing  of  the  hollow-blown 
ware  gave  us  more  trouble  than  the  whole  of  the 
other  processes  put  together.  When  a  beaker  or 
similar  article  is  blown,  it  is  first  annealed,  then 
cut  to  the  right  height,  flanged,  badged,  and  finally 
re-annealed.  The  scientific  part  of  the  annealing 
process  has  been  carefully  studied  by  Mr.  F.  Twy- 
man,  of  Messrs  Adam  Hilger,  Ltd.,  who  has  also 
perfected  an  optical  strain  viewer,  with  which  all 
our  goods  are  tested  before  issue.  However,  the 
practical  treatment  of  the  subject  was  not  easy, 
particularly  as  we  were  hampered  by  tradition. 

The  lehr  which  is  used  in  most  English  glass- 
houses is  an  arched  chamber  upwards  of  40  feet 
long,  with  a  fire-box  on  one  side,  at  the  hot  end. 
The  articles  when  placed  in  the  pan  are  heated 
directly  by  fire,  and  as  the  pans  are  drawn  down 
the  lehr  they  gradually  cool  off.  This  method  serves 
to  anneal  even  complicated  hand-worked  ware  made 
from  flint  (lead)  glass,  but  it  proved  totally  inade- 
quate for  resistance  beakers  and  flasks.  This  is 
somewhat  surprising,  for  since  the  goods  are  light 
they  should  anneal  easily.  However,  I  believe  that 
we  have  here  to  consider  the  existence  of  a  skin 
effect,  which  may  possibly  be  connected  with  the 
formation  of  cords  to  which  I  have  already  referred. 
This  effect  is  not  taken  into  consideration  in  dealing 
with  the  general  problem  of  annealing,  but  its 
existence  may  account  for  the  fact  that  unless  the 
glass  is  thoroughly  soaked  at  the  annealing  tempera- 
lure  it  is  not  properly  annealed.  In  the  case  of 
scientific  glassware  we  are  dealing  with  an  enorm- 
ous bulk  for  very  small  weight,  and  as  the  goods 
must  pass  very  slowly  through  the  hot  part  of  the 
lehr,  unusually  large  lehr  accommodation  is  re- 
quired. This  is  a  fact  which  we  altogether  failed 
to  recognise  when  we  designed  our  first  glasshouse. 


My  attention  lias  recently  been  called  to  the  shrinkage 
01  moulds  used  in  blowing  graduated  flasks.  That  cast 
metal  articles,  when  repeatedly  subjected  to  heat  and  cold, 
do  shrink  is  well  known. 


The  cost  of  town  gas  being  prohibitive,  we  heal 
our  lehrs  by  means  of  producer  gas.  The  gas  enters 
a  space  below  the  bed  of  the  lehr,  which  is  formed 
of  a  brick  arch,  and  then  passes  up  ports  at  the 
side.  Secondary  air  enters  through  slides  at  the 
front,  and  meets  the  gas  at  the  bottom  of  the  ports, 
and  the  length  of  the  flame  issuing  from  the  ports. 
and  consequently  the  temperature  of  the  lehr,  can 
be  increased  or  reduced  by  closing  or  opening  the 
air  slides.  The  temperature  of  the  hot  part  of  the 
lehr  can  be  regulated  by  this  means  to  within 
10°,  and  as  the  hot  gas  from  the  producer  heats 
the  bed  of  the  lehr  from  below,  a  uniform  tempera- 
ture can  be  maintained.  The  fall  of  temperature 
along  the  lehr  is  regulated  by  taking  away  the  hot 
gases  into  a  flue,  through  openings  which  are  closed 
bv  dampers.  Resistance  glass  mav  be  removed  from 
the  lehr  at  300°  C. 

It  is  neither  necessary,  nor  possible,  to  anneal 
chemical  hollow  ware  as  perfectly  as  glass  which  is 
required  for  optical  purposes.  However,  uniformity 
in  the  output  is  absolutely  essential  if  the  manu- 
facturer is  to  inspire  confidence  in  his  customers, 
and  therefore  the  problems  connected  with  anneal- 
ing demand  his  closest  attention. 

When  a  beaker,  or  similar  piece  of  apparatus  is 
blown,  it  resembles  a  bottle,  and  the  next  stage  in 
the  process  is  to  cut  it  to  the  proper  height.  The 
process  by  which  this  is  done  is  well  known.  The 
article  is  slightly  scratched  with  a  diamond,  and 
placed  on  a  revolving  table,  while  a  fine  blowpipe 
jet  plays  upon  it  at  the  height  of  the  scratch.  If 
the  goods  are  well  annealed,  and  evenly  blown,  they 
crack  off  quickly  and  evenly,  provided  that  the  jet 
is  properly  adjusted.  Badly  annealed  goods  and 
badly  blown  goods  crack  off  so  as  to  leave  jagged 
edges.  Thus  the  efficiency  of  production  depends 
very  largely  upon  efficient  first  annealing. 

The  flanging  and  lipping  of  beakers,  and  the 
flanging  of  flasks,  are  operations  which  are  carried 
out  entirely  by  machines  operated  by  girls.  The 
designing  of  these  machines  did  not  call  for  a  vast 
amount  of  ingenuity,  but  in  perfecting  the  details  it 
was  necessary  to  study  the  processes  very  closely  in 
the  works.  There  is  scope  for  the  engineer  in  the 
finishing  shop  as  well  as  in  the  glasshouse. 

Space  will  not  admit  of  a  lengthy  discussion  of 
the  problems  of  the  graduating  shop,  but  I  should 
like  to  call  attention  to  the  very  great  scope  for  re- 
search in  this  direction,  and  to  the  curious  fact  that 
scientific  literature  includes  very  few  papers  dealing 
with  the  accuracy  of  volumetric  measurements. 
Unfortunately,  in  this,  as  in  other  branches  of  the 
trade,  a  policy  of  secrecy  acts  as  a  bar  to  progress, 
and  in  establishing  our  department,  which  was 
undertaken  in  order  to  meet  a  national  demand, 
Mr.  F.  C.  Harris  and  I  had  to  start  at  the  beginning, 
and  work  out  the  various  processes.  Sir  Richard 
Glazebrook,  F.R.S.,  and  Mr.  Stott,  of  the  National 
Physical  Laboratory,  kindly  placed  at  our  disposal 
data  for  the  compilation  of  correction  tables  for 
determining  volumes  by  weighing  water,  but  this 
is  the  only  information  which  we  have  been  able  to 
obtain  from  the  outside. 

Provided  that  the  operator  is  supplied  with  tables 
from  which  the  corrections  for  barometric  pressure, 
and  for  air*  and  water  temperatures,  can  be  read 
off  easily,  that  due  care  is  taken  with  the  weigh- 
ings, and  that  proper  machines  are  used  in  reading 
and  marking  the  level  of  the  meniscus,  there  is  no 
difficulty  in  manufacturing  accurately  marked 
flasks,  and  similar  pieces  of  apparatus.  However, 
the  graduating  of  cylindrical  vessels,  such  as 
measuring  cylinders  and  burettes,  presents  greater 
difficulties.  In  the  first  place  glass  tubes,  even 
when  most  carefully  drawn,  are  never  truly  cylin- 
drical, and  the  same  remark  applies  to  measuring 
cylinders,  when  blown  in  the  mould.  Before 
graduating,  a  50-c.o.  burette  is  usually  marked  at 
six  points,  so  as  to  divide  it  into  five  lengths,  each 
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corresponding  to  a  capacity  of  LOc.c.  Each  length  Is 
then  divided  Into  LOO  parts,  but  as  the  distance  be- 
tween the  fixed  points  is  moiv  or  loss  unequal,  the 
lengths  corresponding  to  0-1  c.c.  musl  change  sud- 
denly In  passing  each  of  the  iix*'«i  points.  The 
graduation  Is,  therefore,  al  the  besl  an  approxi- 
m.  a  machine  lias  been  designed  which,  it  is 
hoped,  will  make  H  possible  to  smooth  out  the  Irre- 
gularities automatically,  by  means  of  a  mechanism 
retarding  or  accelerating  the  motion  of  the  carriage 
..i  the  dividing  machine,  and  actuated  by  a  cam 
working  against  a  flexible  steel  bar,  the  curve  In 
which  corresponds  to  the  correction  curve  tor  the 
tube.  When  once  the  curvature  of  the  steel  bar 
-  been  adjusted  i"  correct  the  sotting  of  the 
machine  at  the  fixed  points,  Hi"  graduation  of  the 
whole  length  will  be  possible  without  further  ad- 
justment. The  plans  are  in  the  hands  of  Messrs. 
Slunro,  of  Tottenham,  who  have  also  made  for  us 
a  machine  for  graduating  measuring  cylinders  and 
similar  instruments,  based  on  the  principle  of 
similar  triangles.  One  of  these  machines  has  been 
in  use  in  our  works  for  some  time,  and  others  are 
being  made  for  ourselves,  and  tor  other  members 
of  the  trade. 

A  good  deal  of  work  might  well  be  done  with  a 
View  to  improving  the  ordinary  dividing  machine, 
in  which  the  carriage  is  moved  by  means  of  a 
screw,  driven  by  a  ratchet  wheel  and  a  pawl 
attached  to  the  divided  head.  The  setting  error 
may,  of  course,  amount  lo  1-^  (twice  the  number 
Of  teeth  on  the  ratchet  wheel),  and  as  the  number 
oi  teeth  is  usually  only  'jotl.  the  error  may  be  1  In 
loo.  which  is  too  great  tor  accurately  graduated 
glassware.    The  accuracy  with  which  the  machine 

can  be  set  musl  lie  increased,  and  means  must  tie 
found  to  eliminate  Ihe  "overthrow"  of  the  screw, 
which  Introduces  irregularities,  unless  Ihe  operator 
is  very  careful.  Even  mechanically  driven  machines 
are  liable  to  ibis  error,  unless  in  perfect  adjust- 
ment. 

I  may  mention  here  a  very  useful,  and  simple 
method  which  we  employ  In  determining  volumes. 
,\  rod  of  pure  nickel  is  bored  and  the  hole  is  rounded 
at  the  bottom.  The  end  of  the  rod  is  then  care- 
fully ground  till  the  capacity,  which  is  determined 
by  lining  the  vessel,  so  formed,  will]  mercury,  and 
pressing  a  polished  glass  plate  Into  the  top,  is 
exactly  the  volume  required.  In  calibrating  an 
Instrument,  like  a  burette,  the  glass  tube  is  filled 
with  water  and  the  height  of  the  meniscus  is 
marked.  Ten  c.c,  or  any  other  volume,  of  mer- 
cury, is  then  poured  into  the  burette  from  the  nickel 

asure  and,   the  sides  of  the  tube  being   wet.  the 

water  meniscus  will  rise  by  an  amount  equal  to 
the  amount  which  it  would  fall  if  the  same  quan- 
tity of  water  were  allowed  to  flow  from  the  appara- 
tus. The  method,  which  is  only  a  modification  of 
one  which  is  well  known,  has  been  proved  to  be 
one  of  very  high  accuracy,  and  might  well  be 
applied  in  the  laboratory  for  the  checking  of  glass 
Instruments. 

Anyone  possessing  mechanical  ingenuity  will  And 
in  the  lamp-working  shop  a  field  for  Investigation. 
Manufacturers  of  electric  lamps  have  tor  long  been 

accustomed  to  employ  machines  tor  Hanging  glass 
tubes,    and    for   sealing    together   the    parls    of   the 

lamps,  and  the  principles  npon  which  their  methods 
are  based  arc  capable  of  wide  extension.    However, 

while  in  the  electric  lamp  factory  the  machines  are 
B. -rally  designed  to  perform  only  Specified  func- 
tions, machines  of  a  more  '•universal  "  type  are 
required  for  use  in  the  general  lamp-working  shop. 

There  is  perhaps  less  difficulty  In  designing 
machines  than  in  getting  them  made  under  war 
conditions. 

Grinding,  polishing,  stoppering,  and  similar 
operations,  which,  in  this  country,  .are  usually  pei- 


formed  by  highly  skilled  workmen  using  very  crude 
tools,  demand  the  attention  of   the   engineer. 

In  reviewing  the  work  which  has  been  dime,  and 
the  results  which  have  been  attained,  It  must  be 
admitted  that  We,  and  the  other  firms  which  are 
working  on  similar  lines,  are  yet  far  from  being 
able  to  supply  all   the    varieties  Of  scientific  glass 

ware  previously  Imported  Into  the  country.    As  to 

whether  the  industry  will  survive  the  war  is  a 
question  Which   I  do  not   propose  to  discuss.      It  has. 

however,  been  scheduled  by  Government  as  a  "  key 

industry."  and  in  establishing  the  Department  of 
optical  Munitions  and  Glassware,  Ministry  ..I' 
.Munitions,  we  believe  that  the  Government  has  in 
view,  not  only  the  development  of  Ihe  industry 
for  war  purposes,  but  its  permanent  establishment 
in  the  country.    We  hope   that  this   department, 

which  has  succeeded  in  gaining  the  confident I 

those  engaged  in  Hie  industry,  will  be  able  to  play- 
tin  important  part  in  the  work  of  reconstruction. 

Discussion, 

Dr.  Charles  A.  Keane  said  that  one  of  the 
principal  difficulties  in  founding  the  scientific  glass- 
ware industry  was  the  financial  question.  The 
manufacture  of  test-tubes,  for  instance,  had  been 
a  home  industry  in  certain  parts  Of  Austria  and 
Germany,  carried  out  in  small  communities  where 
families  obtained  their  glass  from  the  glass 
makers,  blew  the  test-tubes  at  home  and  brought 
them  back  at  a  price  many  times  less  than  we 
could  produce  them  at  present.  Although  they 
could  not  hope  to  establish  these  home  industries 
here,  yet  they  would  like  to  be  able  to  look  forward 
to  a  cheapened  method  for  making  such  essential 
commodities  as  test-lubes,  al  moderate  prices.  He 
asked  what  material  was  used  for  the  moulds  in 
which  beakers.^tc,  were  blown.  With  regard  to 
the  suggestion  that  the  number  of  the  sizes  of 
flasks  and  beakers  made  should  be  reduced,  he 
said  that  although  it  was  very  convenient  to  have 
a  large  range  of  these,  it  was  open  to  discussion 
whether  it,  was  really  necessary,  and  if  they  could 
help  the  glass  industry  and  cheapen  the  products 
by  accepting,  at  any  rate  as  a  temporary  ex- 
pedient, a  few  standard  sizes,  their  work  would 
not  be  seriously  crippled. 

Dr.  F.  W.  Rixon  asked  if  Dr.  Travers  had 
attempted  to  reproduce  the  effect  obtained  by 
superimposed  layers  of  different  types  of  glass  one 
upon  the  other,  also  whether  he  considered  he  had 
obtained  a  soft  glass  tubing  which  was  as  workable 
before  the  blow-pipe  as  the  ordinary  glass  obtain- 
able in  pre-war  days. 

Mr.  W.  J.  A.  Butterfield  referred  lo  the  com- 
mittee formed  some  years  ago  by  the  Society  to 
deal  with  questions  of  standardisation  of  plant 
and  apparatus  and  arbitrary  methods  of  analysis. 
and  expressed  the  hope  that  the  question  of 
standardisation  of  glassware  would  be  referred  to 
some  committee  of  the  Society  in  co-operation  with 
the  glass  manufacturers.  In  regard  to  the 
question  of  thickness  of  glass,  he  said  that  for  two 
or  three  years  before  the  war  he  had  been  in  the 
habit  of  using  glass  made  at  Ehrenfeldt,  which 
was  very  much  thicker  than  the  Jena  glass;  it  was 
equally  good  for  high  temperature  work  but  was 
very  much  stronger.  There  was  very  often  a  thin 
patch  in  Jena  glass  which  was  apt  to  fall  out  when 
the  vessels  were  used  for  violently  bumping  liquids 
or  liquids  which  distilled  with  explosive  violence: 
that  did  not  happen  with  the  Ehrenfeldt  glass,  but. 
he  believed  the  competition  of  the  firm  in  question 
had  become  so  severe  that  the  Jena  firm  had 
bought  it  up. 

Dr.  Briscoe  supported  strongly  the  suggestion 
that  great  simplification  of  laboratory  stocks 
could  be  obtained  by  standardising  ami  reducing 
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tlie  number  of  sizes  of  glass  apparatus.  A  range 
of  some  four  sizes  of  beakers,  say  250,  400.  700, 
and  1000  c.C,  would  probably  cover  all  practical 
requirements,  and  he  thought  that  the  glass  maker 
might  take  the  matter  into  his  own  hands.  It 
might  also  be  possible  to  eliminate  the  smaller 
sizes  of  round-bottomed  flasks;  for  all  practical 
purposes  the  smaller  sized  flat-bottomed  flasks 
were  very  much  lo  be  preferred.  With  regard  to 
soft  glass  tubing  for  working  with  the  blowpipe, 
he  said  that  he  had  had  considerable  difficulty  in 
obtaining  glass  which  was  really  suitable  for  this 
purpose,  most  of  the  available  supplies  having  a 
great  tendency  to  devitrify. 

The  President  referred  to  the  great  benefit  that 
had  been  derived  from  the  work  of  the  Engineer- 
ing Standards  Committee  in  simplifying  specifica- 
tions for  rails,  girders,  etc.  The  question  of 
chemical  standards  was  a  matter  in  which  their 
Society  should  take  the  lead,  and  he  sincerely 
hoped  the  matter  would  not  be  lost  sight  of.  In 
listening  to  the  paper  he  had  been  struck  by  the 
fact  that  an  industry  working  in  such  an  exceed- 
ingly crude  fashion  should  have  survived.  It 
seemed  difficult  to  imagine  that  so  much  should  be 
done  by  hand.  Why  should  a  boy  be  employed  to 
blow  into  the  end  of  a  lube?  Surely  it  was  possible 
to  produce  a  blast  by  mechanical  means  that,  was 
at  least  as  reliable  and  probably  cheaper. 
Obviously  the  only  way  of  competing  with  domestic 
industries  such  as  Dr.  Keane  had  mentioned  was  to 
dispense  with  labour  as  much  as  possible  and  work 
in  factories  on  a  big  scale  with  mechanical 
appliances,  and  he  had  not  the  least  doubt  that 
the  solution  of  the  commercial  problem,  at  any 
rate,  lay  in  that,  direction. 

Dr.  Travers,  in  reply,  said  that  in  this  country 
we  certainly  could  never  introduce  cottage  indus- 
tries such  as  obtained  in  Germany  and  Austria, 
and  he  should  very  much  regret  to  see  it  done. 
The  Japanese  were  making  test  tubes  extremely 
cheaply,  and  that  manufacture  was  being 
developed  as  a  cottage  industry.  He  believed 
that  success  or  failure  in  this  industry  depended 
upon  organisation.  They  had  had  to  dis- 
cover the  methods  adopted  in  Germany  in  making 
this  glass,  and  in  99  cases  out  of  100  it  had  not 
proved  difficult.  The  moulds  at  present  were  being 
made  of  brass  for  the  reason  that  although  the 
material  was  dear,  it  was  much  cheaper  to  finish 
a  mould  which  was  cast  in  brass  than  one  cast 
in  iron,  the  saving  in  labour  amounting  to  about 
75%.  Their  work  was  blown  dry,  although  this 
was  not  the  English  practice  as  a  rale.  They  did 
not  use  wet  methods  because  there  was  less  skin 
effect  owing  to  less  chilling,  and  therefore  less 
annealing  was  required.  The  questiou  of  the  thick- 
ness of  glass  was  entirely  one  of  care  in  anneal- 
ing. In  reply  to  Dr.  Rixon.  he  said  that  he  had 
heard  recently  that  superimposed  glasses  were 
not  a  success  because  the  thicknesses  of  the  super- 
imposed layers  had  to  be  kept  within  certain 
narrow  limits:  outside  those  limits  an  explosive 
mixture  was  obtained.  He  was  glad  that  the  idea 
of  standardisation  had  been  received  sympa- 
thetically; if  some  of  the  sizes  now  made  were 
ignored  it  would  be  possible  to  work  with  auto- 
matic and  semi-automatic  machinery  and  reduce 
the  price  very  considerably.  In  reply  to  I  he  Presi- 
dent, apart  from  automatic  and  semi-automatic 
machinery  in  which  blowing  was  done  entirely 
mechanically,  pressure  blowing  had  been  used  for 
many  years  in  the  glass  industry  particularly  for 
blowing  very  large  articles  like  carboys  ami  big 
globes  from  which  watchglasses  were  cut.  In  the 
tube  shop  the  boy  was  only  blowing  for  a  few 
minutes;  when  not  blowing  he  was  engaged  in 
picking  up  glass  and  dropping  it  on  the  ladder 
to    prevent   it    chilling,    so    that    mechanical    aid 


would  not  pay  in  that  case.  Tube-drawing 
machines  were  in  use  in  America  for  drawin* 
tubes  of  comparatively  small  size,  but  there  were 
none,  so  far  as  he  knew,  in  this  country.  He 
believed  it  would  be  difficult  to  develop  machines 
for  drawing  tubes  more  than  $  in.  diameter.  In 
regard  to  soft  glass  tubes,  he  said  that  they  had 
copied  the  German  potash-soda  tube,  and  the  British 
product  was  now  as  good  as  the  German.  It  must 
be  a  soda-potash  glass  containing  13%  of  soda  and 
7%  of  potash. 


THE   SEPARATION  AND   USES    OE   CACAO 

SHELL. 

BY  A.   W.   KXAPP,   B.SC,   F.I.C. 

The  regulations  recently  issued  by  the  Food 
Controller  concerning  cacao  shell  in  cocoa  have 
brought  this  subject  again  into  prominence.  Since 
the  famous  legal  case  in  1910  when  a  cocoa  powder 
containing  1S%  of  shell  was  found  to  be  genuine, 
it  has  received  little  attention,  and  now  for  the  first 
time  in  England  the  amount  of  shell  that  may  be 
present  in  cocoa  has  been  carefully  defined. 

The  quantity  of  shell  produced  every  year  is 
sufficiently  great  to  make  the  subject  of  interest 
to  those  who  have  to  consider  the  scientific  use  of 
waste  products.  By  calculation  from  the  official 
returns  on  cacao,  the  world-production  of 
cacao  shell  is  found  to  be  about  36,000  tons  per 
year,  of  which  Europe  consumes  22,000  tons.  The 
consumption  in  Great  Britain  in  1910  was  4773  tons. 
The  raw  cacao  beans  of  commerce  are  about  the 
size  of  almonds  and  have  a  thin  skin  or  shell.  This 
averages  about  12-5%  by  weight;  the  percentage 
varies  with  the  size  and  method  of  production  of 
the  beans.  Thus,  when  the  shell  has  been  washed, 
as  in  the  case  of  the  cacao  from  Ceylon,  it  amounts 
to  about  8%,  whereas  with  Trinidad  cacao,  which 
is  clayed,   it  varies  around  15%. 

In  the  cleaning  of  the  beans  a  small  amount 
(about  0-2%)  of  loose  shell  fragments  is  separated. 
The  shell  cannot  be  easily  separated  from  the 
bean  in  the  raw  state,  but  after  roasting,  the 
shell  no  longer  adheres  to  the  bean.  It  has 
apparently  always  been  the  custom  to  remove  the 
shell,  and  to  use  only  the  kernels  for  the  prepara- 
tion of  cocoa  or  chocolate;  thus  Willoughby  in  his 
"  Travels  in  Spain  "  (1004)  writes  "  They  first 
toast  the  berries  to  get  off  the  husk,"  and  R. 
Brookes  in  his  "  Natural  History  of  Chocolate  " 
(1730)  says  : —  "  The  Indians  .  .  .  roast  the  kernels 
in  earthen  pots,  then  free  them  from  their  skins. 
and  afterwards  crush  and  grind  them  between  two 
stones." 

After  roasting,  both  the  shell  and  bean  are  crisp 
and  brittle,  and  the  small  hard  radicle,  or  germ,  is 
loose.  All  that  is  necessary  to  get  them  in  a 
suitable  condition  for  separation  is  to  crash  the 
bean  witli  as  little  breaking  down  to  powder  as 
possible,  so  that  the  shell  is  in  large  flat  plates  and 
the  bean  in  large  solid  fragments  (nibs).  This  is 
frequently  accomplished  by  passing  through  rolls 
at  such  a  distance  apart  that  the  bean  is  cracked 
without  being  crushed.  It  may  also  be  effected  by 
using  a  serrated  cone  revolving  in  a  serrated 
conical  case.  It  is  usual  to  pass  the  broken  bean 
into  a  germ  separator  :  in  these  machines  use  is 
made  of  the  uniform  size  and  rod-like  shape  of  the 
germ  to  effect  separation.  The  germs  so  obtained 
naturally  contain  some  nib  and  fine  shell,  and  this 
mixture  is  known  as  "  smalls.'*  The  large  nib 
passes  on  to  the  husking  machine,  in  which  the 
nib  and  shell  are  separated  by  winnowing  in  a 
powerful  current  of  air,  the  large  nib  falling 
through  the  current,  whilst  the  shell  is  blown  into 
another  compartment.  Both  nib  and  shell  pass 
down  revolving  cylindrical  screens,  encountering  a 
larger  and  larger  mesh   as  they   proceed  and  thus 
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being  separated  Into  various  slaes.  The  current 
of  air  carries  abonl  0-2%  of  the  material  as  dust 
into  a  settling  chamber.  The  large  shell  contains  a 
fair  amount  of  nib  and  Is  graded  and  separated. 
Starting  with  LOO  parts  of  raw  cacao  beans  I0j°;, 
ol  shell  is  produced.  The  total  "  smalls"  obtained 
approach  l,,.  these  "  smalls  "  containing  about 
36  of  shell.  Asm  result  of  these  separations  and 
the  loss  which  occurs  on  roasting,  only  tk.v  ,  of 
usable  nib  is  obtained,  and  this  contains  about  2\ 
of  shell.  Continuous  vigilance  is  required  to  keep 
the  product  up  to  this  standard.  The  husking 
machine  and  shell  purifiers  occupy  a  considerable 
spaee.  Crushing  and  separating  machines  to  deal 
with   l    ton  an  hour  occupy   2200  cubic  feet,    or 

roughly   to    handle   1    lb.  of  roasted  beans  per   hour 

requires  i  cubic  foot  The  space  occupied  by  the 
■■  smalls  "   machine,  shell    graders,  and    purifiers 

would  add  50%.     We  have  never  heard  of  any  other 

method  of  separation  of  the  shell  being  used. 

The  price  of  cacao  shell  has  undergone  an  extra- 
ordinary Increase  Ln  the  last  two  years.  Thus 
In  1912  the  average  price  was  66a.  per  ton; 
In  L913,  1914,  and  1915,  70a.;  In  L916  it  rose  to  90.?.: 
In  1917  to  128*.;  whilst  Ln  May.  1918,  it  stood  at 
olOs.  per  ton.  The  variation  in  price  is  even 
greater  than  appears  from  these  figures.  To  appre- 
ciate fully   the   rise  we  have  to  deduct    the  bagging 

expenses,  which  are  high,  shell  being  a  bulky 
material.  Thus  the  above  shell,  which  is  practi- 
cally free  from  C0C08,  weighs  Only  9j  lb.  per  cubic 
foot  for  .12  lb.  when  ground  to  powder), 

There  are  other  grades  of  cacao  shell  from  which 

the  manufacturer  has  not  so  completely  separated 
the  cocoa,  and  these  are  more  highly  priced,  e.g., 


•  Iradc. 

Cacao  nib  present. 

Price  per  ton 
(Sept.,  1016). 

1. 

less  than  1% 

120». 

2. 

2*8 

130s. 

:i. 

lO'O  % 

150s. 

4. 

15*0 

200*. 

The     following     are 
analyses  :  — 


the     most     representative 


Analyses  of  Cacao  shell. 


Shell. 

Unroasted. 

A  v.  rage. 

Roasted. 
Average. 

Roasted. 
Average. 

1 
4-87 

Water 

12-51     J 

i 
4-50 

% 
9-30 

Fat 

4-23 

4-40 

2-77 

3-83 

Ash 

10-2(1 

7-30 

10-48 

8-26 

Nitrogen 

2-19 

2-50 

2-34 

3-00 

fibre 

1C-71 

14-UO 

15-63 

13-85 

Analyst  ■■    Zipperer        Booth.         Winton,     Smetham 
Cribb,  and  Silverman, 
Richards    and  Bailey 

J 

i.uao  shells  have  long  been  sold  in  small  quan- 
in  Ireland  under  the  name  of  "  miserables  " 
for  the  preparation  of  a  table  decoction.  Bui  ii 
was  not  till  this  year  that  they  were  sold  under 
fancy  names  at  fancy  prices,  as  much  as  'Is.  pet  lb. 
being  paid  in  some  cases.  Whilst  a  water  extract 
has.  no  doubt,  a  small  food  value,  cacao  shell  should 
garded  as  a  BUbslanec  capable  of  producing  an 


Inferior  stimulating  drink  rather  than  as  one  giving 

a  food  beverage.  In  this  connection  reference  should 
he  made  to  a  recent  paper  by  J.  L.  Baker  and 
II.     F.    !•:.    Ilultou    nn    ■•  The    Analysis    of    '  Cocoa 

Teas'"  (Analyst,  L918,  43,  189).  Cacao  shell  con- 
tains on  an  average  1".,  of  theobromine  (the  figure 
given  in  most  published  analyses  being  loo  low),  and 

this  is  probably  its  most  valuable  constituent  when 

used  to  prepare  a  drink.  Its  proper  use  is  lis 
Cattle    food;     tor    this    purpose     until    the    last    six 

months  n  was  low  in  price. 

Smetham  (.1.  Lancashire  Agrlc.  SOC.,  L914)  calcu- 
lated the  "  food  units  "  as  L02,  which  places  cacao 
shell  above  maize  and  meadow  hay, 

Mr.    W.    L.     Dubois    lias    sent    us    the    following 

figures,  obtained  in  America,  showing  the  digestible 
nutrients  in  100    lb.  of  shells :—. Protein  1-53  lb., 

fibre  l!-l."i  lb.,  nitrogen- free  extract  40-6  lb.,  fut 
4-91  lb.,  fuel  value  111,079  calories  (1  lb.  gives 
1101  B.Th.U.).  These  analytical  results  have  been 
supported  by  practical  feeding  experiments  in 
America,  In  Germany  (see  Zipperer),  and  Ln  Turin 

by  F.  Faelli,  who  obtained  an  increase  in  the  daily 

average  yield  of  milk.  J.  B.  Lucas  (Bull.  Agrlc. 
Intell.,  1913)  obtained  20%  decrease  In  amount  of 
milk  and  20%  increase  of  fat,  content.  In  1916  it 
was  reported  that  horses  in  Germany  were 
poisoned  by  being  fed  on  cacao  shells  (21  lb.  per 
meal).  If  was  suggested  that  this  was  due  to  the 
theobromine  present  in  the  shell.  We  feel  that 
this  is  doubtful,  considering  that  cacao  shells  have 
so  long  been  used  in  compound  feeding  cakes  with- 
out, complaint.  It  suggests  however,  that  it  Is 
probably  unwise  to  use  a  high  percentage  of  It  in  a 
diet.* 

Early  in  1915  the  transport  difficulties  were  so 
great  that  manufacturers  of  cocoa  could  not  get  rid 
of  their  shell  and  hence  some  thought  was  given 
to  ways  of  using  it.  It  has  been  used  as  fuel.  Its 
calorific  value  Is  a  little  greater  than  that  of  wood 
(varying  from  7400  to  8000  B.Th.U.),  but  being 
very  light  it  needs  careful  management.  It  is  most 
effectively  used  on  a  gas  plant,  the  only  objection 
being  that  the  tar  which  it  produces  has  a  nauseat- 
ing odour.  The  charred  residue  can  be  used  as  a 
manure.  The  shell  Itself  has  been  used  as  a 
manure  (see  Annual  Report  of  the  Experimental 
Farms  in  Canada,  1898,  151,  and  1899.  S51).  In 
experiments  at  Bournvllle  it  was  found  to  decom- 
pose in  the  ground  very  slowly,  and  Mr.  J.  Lodge 
recommends  that  the  decomposition  should  be 
hastened  by  placing  the  shell  in  a  heap,  soaking 
well  with  water,  and  turning  several  times  previous 
to  use  on  the  land.  Used  in  this  way  it  gave 
excellent  results  both  as  a  manure  and  as  a 
lightener  of  heavy  soils. 

The  fat  in  cacao  shell  can  be  extracted  by 
solvents,  and  as  "  shell  fat.  "  is  seen  on  the  market 
from  time  to  lime:  this  is  presumably  a  regular 
practice  on  the  Continent.  This  solvent-extracted 
fat  has  an  unpleasant  taste  and  an  odour  like 
tobacco,  which  renders  it  unfit  for  edible  purposes. 
With  theobromine  fetching  fifty  shillings  a  pound 
the  extraction  of  the  theobromine  from  shell 
appears  a  feasible  proposition.  We  know  of  no 
firm  actually  doing  this,  although  presumably 
either  shell  or  germ  is  the  source  of  the  theo- 
bromine now  sold.  As  an  experiment  we  ourselves 
extracted  some  sixty  pounds,  which  we  had  no  diffi- 
culty in  selling. 

Shell  can  be  made  to  give  an  extract  which  is 
equal  to  some  of  the  coffee  substitutes  at  present 
sold,    and     inauy    other    applications    have    been 


•  See  "  Cacao  Shells  as  Fodder,"  by  A.  W.  Knapp,  Tropical  Life, 
1910,  154. 
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suggested,  but  the  use  of  shell  which  is  the  most  in- 
teresting and  regrettable  is  in  cocoa  and  chocolate. 
In  Belgium,  Switzerland,  Austria,  Germany,  and 
America,  it  is  illegal  to  put  shell  In  cocoa  or  choco- 
late, the  shelled  bean  being  used.  In  Great  Britain 
until  this  year  the  amount  of  shell  that  might  be 
present  in  cocoa  and  chocolate  had  not  been  defined. 
The  Food  Controller  has  now  issued  regulations 
which  state  that  "  no  person  shall  manufacture 
cocoa  powder  except  such  powder  as  contains  no 
more  than  5%  of  shell."  A  manufacturer  "  may 
sell  as  Grade  A.  cocoa  powder  any  cocoa  powder 
which  contains  not  more  than  2%  of  cocoa  bean 
shell."  From  the  point  of  view  of  the  public  and 
the  manufacturer  the  figures  are  well  chosen,  for 
when  every  reasonable  effort  is  made  on  a  com- 
mercial scale  to  separate  the  shell  from  the  nib, 
about  2%  of  shell  is  left  In.  These  figures  have, 
however,  placed  the  analyst  in  a  difficult  position, 
for  there  is  no  process  which  will  accurately  deter- 
mine such  small  quantities  of  shell  as  2%  and  5%, 
and  with  such  processes  as  are  available  he  will  need 
to  draw  conclusions  from  his  results  with  consider- 
able caution.  Of  the  many  processes  that  have  been 
suggested  we  have  most  confidence  in  the  fibre 
determination,  but  the  natural  variations  in  shell 
and  in  nib  are  so  great  as  to  make  the  detection 
of  5%  of  shell  uncertain  (see  also  Baker  and 
Hnlton,  Analyst,  1918,  43,  197—201). 

In  conclusion  I  wish  to  thank  Mr.  N.  P.  Booth  for 
a  number  of  useful  suggestions. 


Discussion. 

Mr.  D.  Lloyd  Howard  asked  whether  the  feeding 
of  cacao  bean  shell  to  cattle  affected  the  flavour  of 
the  milk  in  any  way. 

Mr.  C.  J.  Waterfall  asked  whether  the  author 
had  tried  any  other  mechanical  process  for 
separating  the  shell  than  that  which  he  had 
described.  He  had  tested  a  great  many  samples 
of  nibs  for  cattle  feeding  purposes  with  very  good 
results,  and  had  never  heard  any  suggestion  of 
taint  being  produced  in  the  milk.  What  method 
was  used  to  estimate  the  theobromine? 

Mr.  Milnes  asked  whether  there  was  any  great 
difference  in  the  specific  gravities  of  the  shell  and 
the  nib. 

Dr.  H.  W.  Bvwaters  enquired  whether  the 
author  had  obtained  more  theobromine  from  the 
roasted  shell  than  from  the  unroasted  shell.  One 
would  imagine  that  during  the  roasting  a  good 
deal  of  the  theobromine  would  be  eliminated;  if 
that  were  so  it  was  surprising  to  find  that  so  much 
remained  in  the  roasted  shell.  He  suggested  that 
another  possible  use  for  the  shell  was  in  the  manu- 
facture of  paper.  At  the  present  time  it  would 
seem  to  be  more  profitable  to  use  cacao  shell  as  a 
foodstuff  than  as  a  manure. 

Mr.  Knapp,  in  reply,  said  that  he  knew  nothing 
as  to  the  effect  on  milk  supply  through  the  con- 
sumption of  cacao  shell  by  cattle.  His  own  view 
was  that  it  should  be  used  as  an  appetiser  rather 
than  as  the  main  portion  of  the  diet.  For  the  estima- 
tion of  shell  he  had  tried  the  levigation  process  of 
Maeara,  which  depended  on  the  fineness  of  grind- 
ing of  the  shell;  any  difference  in  the  specific 
gravity  in  water  could  easily  be  overcome  by  finer 
grinding.  He  had  found  very  slightly  more  theo- 
bromine in  the  roasted  shell  than  in  the  unroasted. 
Theobromine  was  very  difficult  to  sublime;  it 
required  a  much  higher  temperature  than  wras 
necessary  when  roasting  cocoa.  He  had  tried 
various  processes  for  estimating  theobromine  and 
thought  that  the  Dekker  process  was  undoubtedly 
the  best. 


OCCURRENCE  OF  MOULD  IN  COCOA  BUTTER. 
BY  LILY  BATTEN  AND  HUBERT  W.  BYWATERS. 

Cocoa  butter  is  distinguished  among  fats  by  its 
resistance  to  influences  tending  to  produce  rancidity 
or  mouldiness.  A  case  of  extensive  growth  of  a 
mould  in  a  specimen  of  cocoa  butter  is  therefore 
interesting  and  noteworthy.  The  specimen  in  ques- 
tion was  a  large  block  of  butter  weighing  about 
2S  lb.,  and  it  had  probably  been  expressed  from 
the  cocoa  beans  several  months  before  it  came 
under  our  observation.  On  being  broken,  it  was 
noted  that  towards  the  centre  of  the  block,  and 
extending  from  the  upper  to  the  lower  surfaces, 
were  a  large  number  of  dull  Dlack  patches,  inter- 
mingled with  streaks  of  a  brownish  yellow  tinge; 
the  butter  had  a  granular  appearance,  the  whole 
somewhat  resembling  a  matured  Stilton  cheese. 

An  accidental  contamination  with  dirt  was  at 
first  suspected,  but  on  microscopical  examination 
the  dark  material  was  found  to  consist  of  innumer- 
able hyphce  of  various  kinds,  and  greenish  blue 
conidia  of  a  fungus.  It  was  difficult  to  identify 
the  individual  genera  in  this  mass,  so  sterile  prune- 
juice  agar  medium  was  prepared,  poured  into  Petri 
dishes,  and  subsequently  inoculated  from  various 
parts  of  the  infected  material.  In  this  way  colonies 
of  the  moulds  were  obtained  and  Penicillium 
glaucum  and  pink  yeast  were  found  to  occur,  but 
the  greater  part  of  the  original  mass  was  found 
,to  consist  of  a  species  of  Aspergillus.  A  pure  cul- 
ture of  the  latter  was  obtained,  and  it  is  believed 
to  be  Aspergillus  oryzw.  According  to  Lafar  (Tech. 
Mycol.,  1910,  Vol.  II.,  Pt.  II.,  p.  308)  this  species 
is  of  practical  importance  as  a  saccharifying 
fungus,  and  has  been  cultivated  for  centuries  in 
Japan  for  the  production  of  sake  from  rice.  It 
grows  rapidly  on  a  large  variety  of  liquid  and 
solid  media,  and  is  easily  cultivated  even  at  room 
temperature,  the  optimum  being  above  30°  C.  The 
peculiarities  of  the  conidiophores,  sterigmata,  and 
conidia  enable  the  species  to  be  distinguished  with 
comparative  ease  from  most  others,  but  it  is  similar 
to  Aspergillus  flavus,  except  that  in  the  latter  the 
walls  of  the  hyphce  and  conidiophores  bear  irregular 
outgrowths.  The  clavate  or  spherical  globule 
exhibits  no  definite  line  of  demarcation  from  the 
smooth  stem.  The  sterigmata  are  radial,  and  bear 
numerous  large  spherical  conidia  measuring  about 
0-OOG  mm.  in  diameter. 

On  breaking  open  the  block  of  infected  butter, 
drops  of  clear  liquid,  apparently  water,  were 
observed  to  be  present  in  some  of  the  larger 
vesicles.  Chemical  examination  showed  the  in- 
fected part  to  contain  013%  of  moisture,  and  it  was 
thought  possible  that  the  spores  of  the  fungi  had 
found  their  way  into  the  butter  by  this  means. 
To  settle  this  question,  the  following  investigation 
of  the  conditions  of  growth  of  Aspergillus  was 
carried  out : — Cocoa  butter  in  sterilised  Petri  dishes 
was  inoculated  from  the  infected  butter,  and  it  was 
found  that  the  mould  would  not  grow  on  ordinary 
cocoa  butter  at  any  temperature  from  room  tem- 
perature up  to  33°  C,  which  is  its  melting  point. 

Evidence  of  the  facilitating  influence  of  water 
on  the  growth  of  the  mould  in  the  infected  block 
was  then  sought  by  preparing  a  series  of  sterile 
Petri  dishes,  and  into  them  placing  (a)  ordinary 
cocoa  butter,  (b)  sterilised  cocoa  butter,  and  (c) 
solidified  emulsion  of  cocoa  butter  and  water  (con- 
taining about  30%  of  water).  These  were  then 
inoculated  with  the  spores  of  the  fungus.  In  addi- 
tion, small  blocks  of  the  infected  butter  were  placed 
in  contact  with  blocks  of  (a)  ordinary  cocoa  butter 
and  (b)  solidified  emulsion  of  cocoa  butter  and 
water.  The  dishes  were  then  kept  at  various  tem- 
peratures from  15°  C.  up  to  33°  C,  but  at  the  end 
of  three  months  in  no  case  could  fresh  growth  of 
the  fungus  be  observed. 
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However,  colonies  of  fungoid  growth  had  actually 
developed  <m  a  large  Mock  of  the  solidified  emul- 
slon  of  cocoa  butter  and  water  which  bad  been 
kept  al  room  temperature  tor  the  same  time,  and 
on  reconsideration  ii  appeared  probable  that  the 
comparatively  thin  films  of  cocoa  butter  and  water 
emulsion  in  the  Petri  dishes  would  rapidly  become 

dry  daring  the  Incubation,  and  any  initial  growth 
of  i in'  fungus  would  soon  cease  owing  to  the  lack 
of  moisture.  This  view  was  corroborated  by  the 
Eacl  that  In  a  dish  where  the  block  of  medium 
was  about  as  thick  as  the  depth  of  the  dish  would 
allow,  growth  of  the  fungus  was  eventually 
observed  at  a  temperature  of  about  -7  O.  The 
water  content  of  this  butter  was  2-4%  which  Is 
therefore  sufficient  to  enable  the  mould  to  grew, 

In   all   cases    growth    Of    the   mould   appeared    to 

become  quiescent  after  a  comparatively  short  time, 
although  subsequent  re  inoculation  Into  a  fresh 
plate  was  again  followed  by  spasmodic  growth. 
In  order  to  ascertain  If  the  arrest  of  growth  is 
due  tn  lack  of  water  or  another  substance,  a  series 
of  blocks  of  coco:!  butter  containing  from  0 — 20% 
of  water  in  at!  emulsified  state  were  prepared, 
and  the  fungus  introduced  into  the  centre  of  the 
block.  Instead  Of  being  inoculated  Into  the  surface 
layers.  I'nder  these  circumstances,  however, 
growth  continued  to  be  slow,  no  matter  how  large 
the  proportion  of  water  present,  but  it  was  rather 
quicker  at  27    C.  than  at  either  12°  O.  or  17°  C. 

These  experiments  seem  to  indicate  that  although 
water  i-  necessary  for  the  growth  of  the  mould. 
yet  the  Ci  ssatlon  of  growth  is  due  to  a  lack  of  some 
other  loci  substance.  Although  nitrogen  could  not 
be  detected  in   the  original  block  by  the  usual   tests. 

it    was  thought   possible  that  the   addition  of  a 

-■■nous    substance    might     render    the    cocoa 
butter    more  suitable   for   the  propagation  of  the 

9.  Sterile  Petri  dishes  were  therefore  pre- 
pared i-iintaiiiiii  ilium  of  cocoa  butter  mixed 
with  a  small  quantity  of  sterile  prune-juice  agar. 
These  were  inoculated,  and,  on  incubation  at  27°  C, 
vigorous  fungal  growth  was  observed  in  less  than 
B  week.  Fructifications  were  also  formed  in  the 
following  days,  with  development  of  characteristic 
conldla. 

These  results  show  that  no  fear  need  be  enter- 
tained of  ordinary  cocoa  butter  becoming  mouldy 
from  the  cause  under  investigation,  provided  it  is 
kept  free  from  water.  If,  however,  water  finds 
its  way  into  the  cocoa  butter — and  especially  if  the 
water  contains  substances,  probably  of  a  nitrogen- 
ous nature,  which  can  serve  as  food  for  the  fungus 

i  there  is  a  real  danger  of  the  cocoa  butter 
becoming  mouldy. 

Chemical  Investigation  showed  that  the  acid 
value  of  the  mouldy  butter  was  about  i::.  but  this 
was  largely  due  to  the  presence  of  the  fungoid 
material,  for  the  acid  value  of  the  butter  after 
filtering  through  paper  was  only  3-S.  This  figure, 
although  comparatively  low.  nevertheless  indicates 
a  certain  amount  of  free  fatty  acid  in  the  butter. 
and  the  probability  of  the  appearance  of 

rancidity  If  the  growth  of  the  fungus  is  unchecked. 
The  greater  part  of  the  experimental  portion  of 
tins  Investigation  was  carried  out  in  the  Depart- 
ment of  Botany  of  the  University  of  Bristol. 

Discussion. 
Dr.  S.  .Trim  LEWIS  said  that  it  might  happen  even 
with  perfect  storage  that  the  brown  paper  in  which 
the  2Mb.  blocks  were  wrapped,  or  the  sack  con- 
taining a  number  Of  such  blocks,  might  have  a 
growth  upon  them.  In  the  one  or  two  Instances 
in  which  he  had  seen  mould  growth,  water  had 
always  been'  present.  The  figure  given  by  the 
authors  of  2-4°:-,  of  moisture  in  cocoa  butter 
emphasised  the  importance  of  keeping  out  water  in 
the  manufacture,  particularly  as  cocoa  butter  was 
liable   to   contain   cocoa   material,  which  would  be 


Sufficient   to  supply   the  nitrogen  which  the  authors 

had  found  necessary  tor  the  development  of  the 

mould. 

Mr.  .T.  Allah  said  that  there  was  cue  point  In 

connection  With  the  storage  of  fats  which 
accentuated  the  difficulties  arising  from  the 
presence  in  them  even  of  very  small  Quantities  Of 
water.  It  was  well  known  that  the  fats  which 
were  solid  at  ordinary  temperatures  had  a  great 
tendency    during  solidification,   particularly   if  it 

were  prolonged,  to  develop  a  condition  which  was 
known  as  ••seed,"  I.e.,  the  mass  became  more  or 
less  granulated.  Usually  in  solidification  of  fa i 
under  these  conditions,  the  portion  which  solidified 

first  possessed  little  or  no  structure;  the  granular 
structure,  which  was  generally  in  I  lie  centre,  was 
almost  akin  to  crystallisation.  At  the  same  lime 
the  water  in  the  fat  tended  to  pass  towards  the 
centre  of  the  mass,  resulting  in  a  higher  percentage 
of  water  In  that  part.  Consequently  the  mere  esti- 
mation of  the  original  water  content  of  the  Cat 
was  not  a  safeguard  against  such  conditions  as  had 
been  put  forward  in  the  paper.  If  It  was  intended 
to  store  fats  of  this  kind  for  any  length  of  time, 
care  should  be  taken  to  avoid  this  granulated 
structure.  It  was  not  infrequent  to  find  it  In 
parcels  of  high-grade  tallow  arriving  from 
Australia  or  America,  even  though  care  had  been 
taken  during  cooling  and  packing  to  get  them 
as  nearly  as  possible  homogeneous  in  texture,  and 
red,  green  and  black  moulds  were  often  found  In 
the  centre  of  the  packages. 

Mr.  A.  W.  Knapp  asked  in  what  manner  the 
water  was  extracted  from  the  mass.  Was  the 
water  distributed  in  the  form  of  an  emulsion  or 
was  it  distributed  in  fissures  in  the  mass?  He  also 
asked  what  was  the  ash  content  of  the  fat,  i.e.,  If 
any  alkali  had  been  used  In  its  preparation. 

Dr.  Bvwatehs,  In  reply,  said  that  the  particular 
sample  of  cocoa  butter  had  been  filtered  after  it 
had  been  prepared  and  pressed  in  the  ordinary- 
way,  and  as  far  as  he  could  judge  it  was  quite 
free  from  cocoa  matter,  so  that  the  nitrogenous 
material  must  have  arisen  from  some  other  source. 
Cocoa  butter  was  a  fiat  which  presented  very  great 
difficulties  in  cooling,  because  a  large  amount 
could  be  kept  for  12  hours  after  it  had  reached  air 
temperature  without  any  sign  of  solidification 
occurring.  It  assumed  a  granular  .appearance  very 
readily.  When  the  most  complex  of  cocoa  butters 
was  broken  up  it  was  easy  to  see  the  granules 
which  Mr.  Allan  had  described.  When  a  sample 
of  cocoa  butter  was  broken  open,  even  though  it 
was  only  a  small  piece  of  a  block,  fine  drops  of 
water  could  be  seen  in  some  of  the  vesicles,  but  a 
portion  which  was  not  in  the  granulated  form 
contained  only  a  trace  of  moisture.  The  ash  of 
cocoa  butter  was  practically  nil. 

Miss  Batten,  replying  to  a  question  asked  by- 
Mr.  Easton,  said  that  they  had  used  about  10  grms. 
of  agar  to  500  c.c.  of  prune  juice,  that  having  been 
prepared  from  one  pound  of  prunes. 


CIDER   APPLE  JELLY. 
BY  B.  T.  P.  BARKER. 

After  the  outbreak  of  war  in  1914  one  of  the  chief 
objects  on  which  the  attention  of  those  engaged  in 
agricultural  research  was  focussed  was  the  avoid- 
ance of  waste  of  any  agricultural  material  of  food 
value.  The  cider  apple  crop  that  season  afforded  a 
particularly  good  example  for  study,  since  the  yield 
was  heavy,  and  the  price  of  cider  apples  so  low  that 
thousands  of  tons  of  fruit  were  wasted  because  the 
farmers  did  not  consider  It  sufficiently  profitable  to 
gather.  During  September,  1914,  the  basis  of  the 
method  of  converting  this  fruit  into  a  palatable 
product  for  human  consumption,  which  is  described 
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in  this  paper,  was  worked  out :  but  the  occasion  for 
utilising  it  on  a  commercial  scale  did  not  arise  until 
1917.  The  manufacture  of  the  jelly  was  organised 
by  the  Bristol  University  Research  Station  at  Long 
Ashton,  where  most  of  the  actual  work  was  carried 
out. 

The  immediate  object  of  the  work  was  to  utilise 
for  human  consumption  the  10%  or  so  of  sugar 
(approximately  f  invert  sugar  and  £  sucrose)  in 
i he  fruit.  The  most  satisfactory  plan  proved  to 
be  the  production  of  a  form  of  apple  jelly  by  con- 
centration of  the  juice  without  the  addition  of 
sugar.  With  cider  fruit  fetching  20s.  per  ton  and 
less,  a  cheap  and  palatable  jam  substitute  was  thus 
produced. 

Cider  apples  may  be  divided  into  three  main 
groups :— (o)  sours,  (6)  sweets,  (c)  bittersweets. 
The  sours  are  distinguished  from  the  other  two 
classes  by  their  relatively  high  content  of  malic 
acid,  the  amount  in  the  average  case  well  exceeding 
045%  of  acid  in  the  juice.  The  acidity  of  sweet 
and  bittersweet  apples  is  normally  much  below  that 
figure.  The  only  difference  of  importance  between 
the  two  latter  classes  is  that  the  bittersweets  con- 
tain appreciable  quantities  of  tannin,  which  occurs 
only  in  very  limited  quantity  in  the  sweet  varieties. 
For  present  purposes  these  two  classes  may  be 
treated  as  one,  since  their  mode  of  use  from  a  food 
point  of  view  is  identical. 

Hitherto  it  has  only  been  the  sour  varieties  which 
have  been  drawn  upon  to  any  extent  to  make  good 
any  deficiency  in  the  crop  of  ordinary  table  apples. 
Their  utilisation  presents  no  difficulties,  the 
quantity  of  acid  contained  being  sufficient  to  furnish 
the  necessary  cooking  qualities  for  culinary  pur- 
poses, and  the  "setting"  or  "jellying"  properties 
for  jam-making.  Arrangements  were  therefore 
made  in  the  West  of  England  for  the  1917  season 
to  deal  extensively  with  this  class  of  fruit  for  the 
production  of  apple  pulp  for  jam-making,  and  the 
major  portion  of  the  apples  pulped  at  the  respective 
centres  organised  there  as  well  as  those  despatched 
to  other  stations  In  other  parts  of  the  country  were 
of  this  type. 

The  other  types,  however,  have  not  been  utilised 
previously  to  any  extent  on  a  commercial  scale  for 
food  purposes,  and  the  work  in  this  direction  which 
has  been  carried  out  during  the  1917  season  must, 
therefore,  be  regarded  as  largely  of  an  experimental 
character.  The  form  of  product,  which  it  was 
decided  to  make  was  the  type  of  apple  jelly  evolved 
as  the  result  of  experiments  carried  out  at  Long 
Ashton  in  1914. 

Method  of  making  jelly.  The  general  method  of 
making  the  jelly  has  already  been  outlined.  The 
actual  details  of  the  process,  as  generally  carried 
out,  are  as  follows  : — 

The  fruit  to  be  dealt  with  should  consist  mainly 
of  sweet  or  bittersweet  varieties  or  a  mixture  of 
both  types.  A  limited  proportion  of  sour  apples  in 
the  mixture  is  permissible,  but  it  should  in  no  case 
exceed  one-third  of  the  total  quantity,  and  not  more 
than  one-sixth  should  be  allowed  if  the  jelly  is  made 
without  added  sugar.  The  object  is  to  secure  that 
the  percentage  of  malic  acid  in  the  finished  jelly 
shall  be  between  1  and  1-5%.  The  exact  amount 
desirable  is  a  matter  of  taste;  for  most  palates,  an 
amount  below  1%  results  in  a  jelly  too  insipid  and 
sickly  sweet  in  flavour,  while  anything  exceeding 
l  5'  is  too  sharp.  It  is  obvious  that  the  degree  of 
acidity  requisite  in  the  unconcentrated  juice  must 
depend  upon  the  extent  to  which  the  concentration 
is  to  be  carried,  i.e..  upon  the  percentage  of  sugar. 
Approximately  05%  of  total  sugar  is  needed  in  the 
jelly  :  hence  the  quantity  of  sugar  in  the  juice 
before  evaporation,  whether  natural  sugar  only,  or 
natural  plus  added  sugar,  determines  the  extent  of 
concentration  required.  At  Long  Ashton  it  was  the 
practice  to  test  the  acidity  and  the  sugar  content  of 
every  lot  of  juice  used,  adjusting  the  acidity  to  the 


calculated    quantity    needed    by    the    addition    of 
sharper  or  less  acid  juices  as  the  case  might  be. 

Natural  apple  juice  in  an  average  season  contains 
about  10%  of  total  sugar.  The  juice,  therefore, 
must  be  reduced  to  about  }  of  its  original  volume, 
if  no  other  sugar  is  added.  It  is  found  in  practice 
more  economical  to  add  approximately  the  same 
amount  of  sugar  as  occurs  naturally  in  the  juice. 
The  extent  of  concentration  required  is  then  reduced 
by  one-half,  a  larger  yield  of  jelly  is  obtained  from 
a  given  weight  of  fruit,  and  there  is  a  considerable 
saving  of  time.  The  quality  of  the  jelly  is  also 
considered  by  most  people  to  be  superior.  The 
added  sugar  may  be  either  cane  sugar,  glucose,  or 
corn  syrup.  In  most  cases  during  the  past  season 
a  mixture  of  equal  parts  of  cane  sugar  and  corn 
syrup  was  used  and  gave  very  satisfactory  results. 
The  requisite  plant  for  jelly-making  consists  of 
a  mill  and  press,  for  extraction  of  the  juice  from  the 
fruit,  and  an  evaporator,  for  the  concentration  of 
the  juice. 

ilills  and  presses.  Ordinary  cider  mills  and 
presses  serve  perfectly  well.  At  Long  Ashton  an 
American  type  of  "grater"  mill  and  a  hydraulic 
press,  used  at  the  Research  Station  for  cider- 
making,  were  available.  The  yield  of  juice  per  ton 
of  fruit  with  these  machines  averaged  150 — 170 
gallons  according  to  the  period  of  the  season. 

Evaporators.  It  has  been  possible  as  a  result  of 
the  season's  working  to  obtain  important  informa- 
tion as  to  the  most  efficient  type  of  evaporator  for 
this  particular  purpose.  The  simplest  form  is  the 
ordinary  steam-jacketed  jam-boiling  pan.  This  is 
the  least  satisfactory  type  of  apparatus,  since  it  is 
not  a  continuous  working  form,  and  the  whole  of 
the  juice  dealt  with  in  one  operation  has  to  be  sub- 
jected to  a  high  temperature  until  the  volume  is 
reduced  to  the  required  point.  This  involves  a 
relatively  long  period  of  cooking  with  consequent 
partial  earamelisation  of  sugar  and,  therefore,  con- 
siderable darkening  of  colour  and  the  acquisition  of 
a  more  or  less  distinct  burnt  flavour.  The 
"  setting  "  property  of  the  jelly  is  to  some  extent 
affected.  The  process  is  also  comparatively  slow. 
The  usual  type  of  steam-heated  vacuum  boiling  pan 
is  an  improvement,  but  is  also  open  to  the  objection 
of  not  being  continuous  in  its  working.  Caramelisa- 
tion  is,  however,  considerably  reduced,  and  colour 
and  flavour  accordingly  are  improved.  The  speed 
of  evaporation  is  increased,  but  the  output  does  not 
reach  that  of  a  continuous  working  apparatus. 

Another  type  of  evaporator  used  was  one  con- 
structed on  the  lines  of  certain  American  juice 
evaporators.  It  consists  of  a  long  narrow  wooden 
trough  divided  into  two  compartments  by  a 
partition.  The  two  compartments  are  entirely 
separated  from  each  other  by  this  at  one  end,  the 
fresh  juice  being  fed  into  the  one  division  at  this 
end  and  the  outlet  for  the  concentrated  juice  being 
situated  at  the  corresponding  point  in  the  other 
compartment.  The  two  compartments  communicate 
at  the  far  end.  where  the  partition  does  not  extend 
quite  the  full  length  of  the  trough.  The  bottom  of 
the  trough  is  made  slightly  sloping  so  that  the 
incoming  juice  flows  along  the  first  compartment 
to  its  point  of  communication  with  the  second,  and 
thence  returns  along  the  latter  to  the  outlet.  Three 
copper  steam  pipes  are  fixed  just  above  the  floor  of 
the  trough  in  each  compartment,  and  these  are 
heated  by  steam  at  SO  lb.  pressure.  By  regulation 
of  the  rate  of  feed  of  juice  the  desired  degree  of 
concentration  is  obtained.  A  wooden  cover  is 
fitted  over  the  whole  trough  and  a  central  flue  1o 
carry  off  the  evolved  steam  from  the  boiling  juice 
is  provided.  This  evaporator  has  the  advantage  of 
being  continuous  in  its  working,  but  proved  to  be 
difficult  to  regulate.  Variations  in  steam  pressure 
affected  the  rate  of  flow  to  such  an  extent  that 
constant  attention  was  required,  and  a  number  of 
other  causes  contributed  to   produce  such   serious 
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Irregularities  In  the  flow  thai  occasionally  the  steam 
|il|K's  oeai  the  < >nt  u-t  would  become  partially  un- 
covered, leading  to  burning  of  the  concentrated 
juice,  while  al  other  times  juice  Incompletely 
evaporated  would  be  delivered,  n  was  with  great 
difficulty,  therefore)  thai  any  thing  approaching  uni- 
formity in  the  product  was  obtained.  The  speed 
of  the  apparatus  proved  to  be  much  slower  than 
had  been  anticipated,  and  the  eost  of  concentration 
was  accordingly  relatively  high.    The  quality  of  the 

prOdUCl    was,   on   the   whole,    fair;    the  colour   was 

generally  rather  too  dark  and  the  flavour  at  limes 
indicated  traces  of  burning.  The  Jelly  as  a  rule  set 
moderately  well,  bul  showed  a  tendency  to  be 
hygroscopic,  and  during  damp  periods  in  December 

liquefied  somewhat.     Under  drier  conditions  this  is 

aon  Betting  again,    The  principal  drawbacks  of  the 

apparatus  are  the  slow  rate  of  output,  the  blgh  cost 

concentration,  ami  the  difficulty   of  securing 

uniform  working. 

The  apparatus  mainly  used  at  Long  Asliton  was 
ile  Cestner  evaporator.  In  essentials,  it  consists 
of  a  continuous  series  of  copper  t  lilies,  on  tile 
Interior  surface  of  which  the  juice  travels  as  a  thin 
tllin.  The  tubes  are  heated  externally  by  steam 
under  pressure,  and  tiie  Juice  in  its  passage  through 
them  is  gradually  concentrated.    The  most,  suitable 

pressure  found  during  the  pasl  season's  working 
wilh    apple    juice    was    abOUl     •'!••    lb.        A    special 

arrangement  at  the  deliver]  end  of  the  tube  system 
provides  for  tiie  separation  of  i in'  evolved  steam 
from  the  concentrated  liquid.    The  machine  is  a 

continuous  working  one.  It  can  he  operated  with 
the    treated    liquid    under    ordinary    or    reduced 

pressure.  Nil  vacuum  pump  was  provided  for  the 
llrsl  season's  trials  at  Long  Ashton,  and  eonse- 
quently  the  whole  of  the  work  was  done  under 
ordinary  pressure:  but  there  is  no  doubt  that  the 
reduced  pressure  would  give  decidedly  superior 
results  as    regards  quality    of   product,    rate   of 

output,  and  cost    of  evaporat  ion.      for  future   Work 

in  i his  direction  it  is  likely  to  he  adopted.  Another 
improvement  which  should  In  future  be  iucor- 
! »ii  iied  is  to  pre-heat  the  juice  before  it  enters  the 
evaporator  by  means  of  the  steam  given  off  by  the 
juice. 

Condition  of  juice .  Experience  in  the  making  of 
•  ider  lias  shown  that  the  yield  of  juice  is  determined 
by  the  condition  of  ripeness  of  the  fruit  at  the  time 
il  is  milled  and  pressed.  ISoth  unripe  and  over-ripe 
fruit— particularly  the  latter— yield  less  juice  from 
a  given  weight  of  apples  than  fruit  which  has 
reached  a  well-ripened  condition.  The  "  setting  " 
quality  of  the  juice  is  similarly  much  affected  by 
the  slate  of  ripeness  of  the  fruit.  The  juice  from 
D&ripe  or  much  over-ripe  fruit  sets  less  well  after 
concentration  than  that  from  perfectly  ripe  apples, 
t'p  to  a  point  a  certain  amount  of  over-ripeness 
may  assist  rather  than  hinder  "  silting,''  and  it  is 
probable  that  the  fruit  should  lie  left  over  to  a 
somewhat  more  advanced  state  of  maturity  than  is 
desirable  from  the  point  of  view  of  yield  of  juice. 
If  the  maximum  "  setting  "  quality  is  aimed  at.  It 
is  preferable,  therefore,  that  the  fruit  should  he 
thoroughly  well  matured  before  extraction  of  the 
juice,  even  if  a  portion  Is  distinctly  over-ripe, 
rather  than  it  should  be  milled  unripe,  unless  steps 

are  taken  to  ensure  good  setting   by  the  use  of 

pectin    extract,    concerning    which    information    is 

given  below. 

Extraction  of  juice.  There  are  im  points  of  par- 
ticular Importance  in  connection  with  the  extraction 

of  the  juice  which    require   notice.     The    methods 
found    most     satisfactory     In    cider-making    apply 
equally  in  this  case. 
Supplies  of  juice,    tn    preparing  quantities  of 

juice  for  evaporation  il  is  desirable  to  provide  at 
one  time  DO  more  than  is  required  for  one  day's 
working  of  the  evaporator.  Juice  more  than  21 
hours  old  is  liable  to  show  (lie  licginnings  of  fer 


mentation,  particularly  during  the  warmer  parts  of 

the  season,  and,  when  this  occurs,  its  "selling" 
qualities  sutler  owing  to  changes  in  its  pectin  con- 
st it  uenls.  An  al  tempi  was  made  to  overcome  this 
difficulty  by  treating  the  Juice  with  sufficient 
sulphur  dioxide  to  arrest  fermentation  for  a  few 
days:  but.  although  the  juice  can  be  retained  tit 
for  Jelly-making  in  this  way  even  for  so  long  a 
period  as  a  tortnlghl  or  more,  the  jelly  does  not 
s.a  readily  and  the  method  cannot  be  recommended 
except  for  emergencies  caused  by  an  over-supply 
ot  juice  At  the  same  (line  It  is  desirable  to  pro 
vide  at  the  start  of  each  day  a  sufficient  bulk  of 
juice  to  last  throughoul  the  day.  if  this  is  pumped 
into  one  large  vat,  it.  ensures  thai  the  whole  of  the 
day  s  output  is  uniform  in  character.  At  Long  Ash- 
ton two  blending  vats,  holding  about  750  gallons 
each,  were  used,  the  contents  Of  the  two  sufficing  to 
keep  the  evaporator  running  for  a  working  dav  of 
about  15  hours. 

Standardising  acidity  of  juice.  The  acidity  of  1  lie 
supply  of  juice  provided  is  brought  to  the  required 
standard  by  blending  as  already  described.  It  has 
been  shown  that  this  standard  is  determined  by 
the  degree  to  which  concentration  is  to  be  carried. 
i.e.,  according  to  whether  sugar  is  or  is  not  added 
As  mentioned  in  the  beginning  of  this  paper,  the 
method  found  most  advantageous  is  lo  raise  the 
content  of  total  sugar  in  the  uneoncentrated  juice 
to  approximately  20%  by  the  addition  of  cane  sugar 
or  corn  syrup  or  a  mixture  of  both,  in  which  case 
the  standard  of  acidity  is  taken  as  about  0-35%  of 
malic  acid  and  concentration  is  carried  to  about 
i  of  the  original  volume. 

Use  of  sugar.  When  supplies  of  sugar  in  some 
lorm  are  available,  its  use  is  advised  for  the  reasons 
already  given.  If  cane  sugar  is  exclusively  used, 
the  flavour  of  the  jelly  is  sweeter  and  its  consist- 
ency generally  tinner.  Corn  syrup  alone,  consisting 
of  a  mixture  of  glucose,  maltose,  and  dextrin,  yields 
a  less  sweet  article,  and  there  is  a  tendency  for  the 
jelly  to  be  more  sticky  or  treacly.  A  mixture  of 
cane  sugar  and  corn  syrup  in  equal  parts  gives 
results  little,  if  any,  inferior  to  cane  sugar  alone. 

Jelly  made  without  added  sugar  is  more  intense 
in  flavour,  its  colour  is  deeper,  and  particular  care 
to  avoid  caramelisation  during  the  making  is 
necessary.  It  is,  however,  possible  to  make  a 
palatable  article  without  added  sugar;  but  the  yield 
of  jelly  from  a  given  weight  of  fruit  is  considerably 

i    less,  and  when  the  price  of  apples  is  about  £3  per 

!  ton  or  upwards  the  cost  of  the  jelly  works  out  at  a 
slightly  higher  rate  than  when  sugar  is  added.  The 
latter  point  simply  resolves  itself  into    a  question 

|    of  relative  prices  of  apples  and  sugar. 

It  is  better  lo  add  the  sugar  before  than   after 

I    concentration   of  the   juice,    since,   although   more 

steam    is    required    for    concentration,    it    is    not 

easy    to   dissolve    the   sugar    and   obtain   an    even 

mixture  in  the  thick,  syrupy,  concentrated  liquid. 

Use   of    pectin    extract.    The   investigations  on 

1  pectin  compounds  which  have  been  conducted  at 
Long  Ashton  during  the  past  four  years  have  shown 
that  the  following  three  conditions  are  necessary 
for  a  proper  "  gel  "  formation,  viz.,  (a)  the  content 

|  of  total  sugar  present  in  solution — whether  cane 
sugar,  glucose,  or  some  other  suitable  carbohydrate, 
i  iiher  singly  or  in  mixture— must  approach  fiO — 05% : 
i '/I  an  acid  of  some  kind,  preferably  malic,  citric, 
or  tartaric  acid,  must  he  present  in  quantity 
approximating  at  least  to  the  equivalent  of  1% 
malic  acid,  and  in  a  suitable  form  of  pectin  must 
also  be  present  in  quantities  of  0'5%  or  upwards. 
In  many  samples  of  apple  juice  dealt  with  in  the 
course  of  this  work,  with  the  acidity  raised  to  the 
standard  adopted  as  being  most  suitable  for  jelly- 
making,  these  three  essential  conditions  were  easily 
obtained  in  the  finished  product  when  the  fruit 
handled  was  in  reasonably  uniform  condition  as 
regards  ripeness  and  was  milled  when  well  ripened. 
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Even  when  the  fruit  was  somewhat  over-ripe  110 
serious  trouble  was  experienced;  but  badly  over- 
ripe fruit  as  well  as  unripe  or  unevenly  ripe  samples 
caused  uncertain  results,  mainly  on  account  of 
pectin  deficiencies.  Since  in  practice  the  condition 
of  the  fruit  generally  is  very  variable,  it  was  con- 
sidered advisable  during  the  greater  part  of  the 
season  to  add  a  limited  quantity  of  a  pectin  extract 
to  the  juice  before  evaporation. 

The  extract  was  made  by  passing  waste  steam 
from  the  evaporator  into  a  mass  of  pressed  apple 
pomace,  plentiful  supplies  of  this  being  available. 
After  being  steamed  for  some  time,  the  mass  was 
placed  under  the  press  and  as  much  liquid  as 
possible  extracted.  This  fluid,  which  was  thick  and 
mucilaginous  and  contained  considerable  quantities 
of  pectin,  was  added  to  the  juice  at  the  rate  of  15 
gallons  of  extract  to  100  gallons  of  juice.  When 
this  method  was  adopted,  the  jelly  could  be  relied 
upon  to  set  well,  provided  that  the  juice  was  not 
over-cooked  in  the  evaporator.  With  the  extract  an 
additional  quantity  of  sugar  was  used  (15  lb.  of 
sugar  to  15  gallons  of  extract)  to  avoid  dilution  of 
thfe  juice  in  respect  of  that  constituent. 

The  use  of  a  crude  pectin  extract  prepared  in  the 
manner  described  is  mainly  for  the  purpose  of 
ensuring  the  proper  "  setting  "  of  the  jelly  :  but  it 
also  affects  the  yield  from  a  given  weight  of  fruit. 
Practically  it  amounts  to  the  addition  of  15%  to 
the  volume  of  the  fresh  juice  handled  with  a 
corresponding  gain  in  the  final  amount  of  jelly.  It 
occasionally  results  in  a  still  greater  increase  in 
the  yield  of  jelly,  since  some  juices  without  it  have 
to  be  concentrated  to  a  smaller  bulk  than  that 
normally  requisite  in  order  to  give  a  sufficiently 
firm  "  set." 

Some  preliminary  experiments  with  an  improved 
form  of  pectin  preparation  suggest  that  an  appre- 
ciable reduction  in  the  cost  of  production  should  be 
possible,  provided  that  the  value  of  sugar  as  com- 
pared with  that  of  the  fruit  does  not  vary  materi- 
ally from  the  ratio  obtaining  during  the  1917  season. 
The  preparation  in  question  also  promises  to 
simplify  the  problem  of  making  the  jelly  set  and  to 
yield  a  superior  product. 

The  addition  of  the  pectin  extract  does  not  reduce 
the  strength  of  the  flavour  to  an  appreciable 
extent.  The  acidity  is  slightly  reduced,  but  this 
can  be  adjusted  by  modifying  the  standard  of 
acidity  in  the  unconcentrated  juice  by  suitable 
blending. 

Clearing  of  juice.  The  fresh  juice  as  it  is  received 
from  the  press  is  a  turbid  liquid  containing  variable 
amounts  of  particles  of  apple  pomace  in  suspension. 
The  removal  of  the  coarser  particles  is  essential 
and  is  readily  accomplished  by  straining  the  juice, 
as  it  is  pumped  into  the  blending  tank,  through  a 
filter  bag  made  of  canvas  or  other  suitable  material 
of  moderately  fine  mesh.  By  that  means  the  juice,  j 
while  still  turbid,  is  freed  fairly  completely  from 
suspended  solid  matter,  the  turbidity  being  mainly 
caused  by  pectin  compounds  in  solution.  A  further 
filtration  of  the  juice  is  arranged  as  it  is  fed  to  the 
evaporator,  the  end  of  the  suction  hose  of  the 
supply  pump  being  covered  with  fine-meshed  strain- 
ing cloth. 

The  turbidity  of  the  juice  disappears  almost 
entirely  in  the  final  stages  of  its  concentration  in 
the  evaporator.  This  is  believed  to  be  due  to  the 
interaction  of  the  sugar,  acid,  and  pectin  contents, 
and  the  comparatively  sudden  change  from  opacity 
to  relative  transparency  which  occurs  apparently 
at  or  about  a  given  point  of  concentration  is 
regarded  as  indicating  that  the  "jellying"  stage 
has  been  reached.  In  practice  it  constitutes  a  safe 
guide. 

The  jelly  prepared  In  this  way  without  more 
elaborate  attempts  at  clearing  is  semi-transparent 
when  cold,  a  certain  amount  of  haziness  developing 
as  it  cools. 


Concentration  of  juice.  A  supply  pump  provides 
a  continuous  flow  of  juice  into  the  evaporator,  the 
rate  of  which  can  be  regulated  as  required.  This  is 
determined  by  the  specific  gravity  of  the  concen- 
trated juice.  It  is  considered  necessary  that  the 
jelly  should  possess  a  total  sugar  content'of  GO— 65% 
to  ensure  adequate  keeping  and  setting  properties. 
This  is  equivalent  to  a  specific  gravity  of  135  at 
15°  C,  which  corresponds  to  about  13  at  the  tem- 
perature of  the  concentrated  liquor  as  it  is  collected 
from  the  evaporator  (about  95°  C).  The  whole  rate 
of  working  of  the  apparatus  is  therefore  controlled 
by  the  specific  gravity  of  the  concentrated  juice. 
This  is  taken  at  frequent  intervals  with  a  hvdro- 
meter,  the  standard  gravity  adopted  being  13  for 
the  hot  liquor.  When  the  gravity  reading  is  too 
low  the  rate  of  supply  of  juice  to  the  evaporator  is 
slowed  down,  and  when  it  is  too  high  the  supply  is 
increased.  Another  means  of  controlling  the  rate 
of  concentration  is  to  regulate  the  steam  pressure 
of  the  evaporator.  By  the  combination  of  this 
method  with  that  of  regulation  of  the  supply  of 
juice,  it  is  not  difficult  with  the  Kestner  apparatus 
to  maintain  the  specific  gravity  of  the  concentrated 
liquor  at  any  point  required.  Control  is  similarly 
obtained  with  the  American  type  of  evaporator,  but 
exact  regulation  is  more  difficult,  and  closer  and 
continuous  attention  is  needed  in  this  case. 

Output,  As  regards  output  the  Kestner  evapora- 
tor at  Long  Ashton  was  capable  of  dealing  with 
100  gallons  of  the  prepared  juice  per  hour  Tinder 
fair  average  conditions  of  working,  giving  an 
average  production  of  about  275  lb.  of  jelly  per 
hour.  Under  specially  favourable  conditions  the 
quantity  of  juice  per  hour  used  advanced  occasion- 
ally to  110 — 120  gallons.  These  figures  refer  to  cold 
juice  only.  In  a  trial  where  the  juice  was  pre- 
heated to  75°  C.  before  entering  the  evaporator,  the 
juice  supply  per  hour  easily  reached  125  gallons. 
Probably  an  appreciable  increase  in  these  figures 
would  have  been  recorded  had  a  larger  steam  boiler 
been  available.  That  used  had  to  be  run  at  full 
capacity  the  whole  time  in  order  to  maintain  the 
steam  pressure  in  the  evaporator  near  30  lb.  per 
sq.  inch. 

ANALYSIS  OP  COMMERCIAL  SACCHARIN. 
THE  ESTIMATION  OP  O-BENZOYLSUL- 
PHONIMIDE  PROM  THE  AMMONIA  PRO- 
DUCED BY  ACID  HYDROLYSIS. 

BY  H.   DROOP  RICHMOND,  F.I.C.,  AND 
CHARLES  ALFRED  HILL. 

Tire  present  investigation  was  undertaken  with 
the  two-fold  motive  of  finding  a  more  rapid 
method  of  estimating  o-benzoylsulphonimide  and 
of  eliminating  from  the  known  methods  those 
factors  giving  rise  to  a  variation  of  results 
obtained  by  different  workers. 

The  principal  known  methods  take  from  o\  to 
4  hours  to  complete,  and  in  a  factory  engaged  upon 
the  manufacture  the  reduction  of  this  time  is  a 
matter  of  considerable  importance,  while  we  have 
found  variations  as  great  as  4%  by  the  same 
method  due  to  personal  factors. 

The  methods  commonly  employed  are  applications 
of  the  principle  established  by  Remsen  and  Burton 
fAmer.  Chem.  J.,  11,  403)  and  Hefelmann  (Tharm. 
Centr.  Blatt,  85,  105)  that  saccharin  is  bydrolysed 
by  weak  acids  to  o-sulphonaminobenzoic  acid  and 
ammonium  sulphobenzoate  and  depend  upon  the 
determination  of  the  ammonia ;  the  former  em- 
ployed 1-252V  hydrochloric  acid  and  the  latter  70% 
sulphuric  acid  as  the  hydrolytic  agent.  Reid 
(Amer.  Chem.  J.,  1899,  4(11)  studied  both  these 
methods  in  detail,  and  finally  gave  preference  to 
the  use  of  hydrochloric  acid,  which  he  found 
under  the  conditions  he  prescribed  to  convert 
saccharin   completely   into  the  ammonium  salt  of 
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o-snlphobenzolc  add,  while  ;>-suiphonainluobenzolc 
.:.  id  and  a  toluenesulphonamlde,  the  two  Impurities 
mosi  commonly  present  lu  commercial  saccharin, 
were  unaffected.  His  directions  were:— Boll  0-66 
grm.  of  saccharin  with  60  c.c.  of  l-'J.Y  hydrochloric 
add  for  2  boors  In  a  small  Bask  fitted  with  an  air 
condenser,  evaporate  to  10  cc.,  and  distil  off  the 
ammonia  Into  standard  acid  (minor  details  here 
omitted).  Phis  method  was  tried  by  Beld  on  pure 
saccharin  and  mixtures  of  known  composition,  and 
found  to  give  excellent  results,  but  probably  the 
fact  that  the  final  evaporation  is  a  little  trouble- 
some  has  prevented  Its  general  adoption.  Proctor 
H'heni.  Soc  Trans.,  1906,  242)  simplified  Reld's 
method  by  omitting  the  final  evaporation,  boiling 
for  2J  hours,  and  reducing  the  strength  of  the  acid 
to  approximately  normal;  unfortunately  he  does 
not  appear  to  have  tested  this  modification  against 
mixtures  of  known  composition,  and,  as  we  shall 
show,  the  redaction  of  the  strength  of  add,  and  the 
want  of  more  exact  definition  of  conditions  Is 
responsible  to  a  considerable  extent  for  the 
discrepancies  between  analysts. 

Proctor's  modification  was  so  obviously  con- 
venient thai  it  has  been  largely  adopted,  but  we 
found  that  his  use  of  the  words  "  approxi- 
mately normal  "  In  the  description  of  the  method 
has  been  interpreted  by  different  analysts  who 
have  given  us  their  detailed  working  directions  as 
a  Strength  vary  ins  from  1-2  V  to  0-7A'. 

Testoni  iZ.  inters.  Xahr.  GenUBSm.,  1009.  18, 
oTTl  heated  the  saccharin  wilh  5.Y  acid  for  J  hour 
in  an  autoclave,  a  method  which  lacks  convenience. 

Hefelmann's  method  of  heating  with  70%  sul- 
phuric acid  in  a  water  hath  for  from  2  to  4  hours 
has  been  adopted  by  the  P.P..  but  only  as  a  quali- 
tative test,  and  was  found  by  Keid  to  give  very  fair 
results.     A  modification  of  this  worked  out  In  these 

laboratories  isists  in  boiling  0-6  grm.  saccharin 

with  10  c.c.  of  70%  sulphuric  acid  for  a  short 
Iieriod  (uot  exceeding  one  minute),  pouring  at 
once  Into  a  considerable  quantity  of  cold  water, 
and  distilling  off  the  ammonia.  This  method  has 
the  advantage  of  great  rapidity,  but  at  the  same 
lime,  unless  the  conditions  are  narrowly  defined 
and  adhereil  to,  is  liable  to  give  high  results  with 
impure  saccharin,  and  is  consequently,  as  we  have 
found,  unreliable  except  in  skilled  hands. 

All  the  above  methods  depend  on  the  compara- 
tively rapid  hydrolysis  of  saccharin  by  acids  to  an 
ammonium  salt,  and  the  estimation  of  the  ammonia, 
and  do  not  discriminate  between  o-benzoylsulphon- 
imide  and  o-solphonamlnobenzolc  acid,  which  owing 
to  Its  considerable  solubility  in  water  is  a  possible 
but  not  likely  impurity  in  appreciable  amount. 

Testoni  doc.  cit.)  has  devised  a  method  depend- 
ing upon  the  insolubility  of  the  silver  salt  in 
alcohol,  Proctor  doc.  cit.)  discussed  the  conversion 
into  salicylic  acid  by  fusion  with  alkali,  and  there 
are  numerous  methods  which  depend  on  the  estima- 
tion of  the  sulphur,  but  these  methods  are  of  little 
use  in  the  examination  of  commercial  saccharin. 
Gnadinger  (J.A.O.A.C.,  1017.  III.,  1,  26)  has  studied 
the  solubility  of  saccharin  in  various  solvents. 

According  to  work  of  Remsen  and  Rurton  (Inc. 
cit.),  the  following  reactions  take  place  on  hydro- 
iysing  saccharin  with  acids  :  — 

XOOH 


/CO\ 
t\.H,<  >NH  +  OH.  II  ->  C6H4< 

\an/  \ 


+  OH.H-^-CH, 


COOH 


SOsNH, 


SH.NM, 

In  the  presence  of  a  large  and  constant  excess  of 
hydrogen  ions,  both  reactions  will  be  approximately 
unimoleeular,  and  the  results  should  approximately 
agree  witli  a  formula  of  the  type 


x  = 

K. 


K- 


-Kit 


K_.  -  K| 


where  x  is  amount  of  saccharin  converted  into 
ammonia;  total=l;  the  minus  sign  comes  from  the 
fait  that  the  first  stage  is  a  conversion  of  saccharin 
into  the  ortlio  acid,  while  the  results  are  ex- 
pressed in  terms  of  the  formation  of  ammonia  from 
the  ortlio  add. 

It  is  evident  that  Bald's  method,  involving  a 
change  of  conditions  during  the  experiment,  would 
not  lend  itself  to  a  study  of  the  mechanism  of  the 
reaction,  and  it  was  found  that  in  Hefelmanirs 
method  the  solution  of  the  saccharin  was  slow  and 
the  time,  therefore,  could  aot  be  accurately  deter- 
mined, but  Proctor's  modification  appeared  to  be 
carried  out  under  fairly  constant  conditions,  and 
our  first  experiments  were  a  study  of  the  ammonia 
produced  in  different  times  of  heating.  Our  pro- 
cedure was  as  follows  : — 

■  0-6104  grm.  of  saccharin  was  placed  in  a  flask, 
and  50  e.c.  of  N/1  hydrochloric  acid,  just  raised  to 
the  boiling  point,  added;  the  saccharin  was  dis- 
solved in  a  very  short  time,  and  the  solution  boiled 
under  a  reflux  condenser  for  the  stated  period;  the 
time  was,  of  course,  not  accurately  known,  though 
the  error  was  small:  the  temperature  was  not  quite 
constant,  as  we  frequently  had  evidence  of  super- 
heating, followed  by  explosive  ebullition,  and  the 
concentration  would  vary  slightly  in  different  parts 
of  the  solution,  but  it  was  hoped  that  the  condi- 
tions would  be  sufficiently  constant  to  enable  us 
to  verify  the  equation  given  above.  The  saccharin 
was  prepared  from  a  fairly  pure  commercial 
saccharin,  by  dissolving  in  slightly  less  than  the 
calculated  quantity  of  sodium  bicarbonate,  adding 
add  equal  to  10%,  allowing  this  to  crystallise  out. 
and  then  precipitating  about  S0%  of  the  remainder: 
this  treatment  was  repeated,  and  the  resulting  pro- 
duct crystallised  from  acetone  (cf.  Pope,  J.  Chem. 
Soc,  1895,  0S5).  It  had  a  melting  point  of  229°  C.  * 
The  })-suIphonaminobenzoic  acid  was  twice  re- 
crystallised  from  hot  water,  the  melting  point  of 
the  product  of  the  first  and  second  crystallisations 
being  288°  C.  The  o-toluenesulphonaniide  was  also 
carefully  purified  and  had  a  melting  point  of 
15.1-2°  C.  Unfortunately  we  found  that  duplicates 
gave  values  differing  by  a  considerable  amount, 
and  we  have  therefore  only  calculated  approxi- 
mately the  constants  in  the  equation  as  K,  =  00114 
and  K„  =  00S2S.  and  the  agreement  between 
those  and  our  experimental  results  is  sufficiently 
good  to  show  that  the  mechanism  of  the  reaction  is 
probably  that  stated  above.  Two  series  were 
carried  out  with  2V/1  acid,  one  with  pure  saccharin, 
and  the  other  with  a  commercial  article  of  which 
the  probable  content  of  saccharin  was  07-2% :  the 
2.V  and  SN  series  were  carried  out  with  good 
commercial  products.  From  the  results  with  2N 
acid  it  is  evident  that  if  the  time  is  multiplied 
by  20  the  results  agree  closely  with  those 
obtained  by  the  use  of  N/1  acid,  showing  that 
the  same  law  is  followed,  while  with  UN  acid  the 
agreement  is  on  the  whole  good  if  the  times  are 
multiplied  by  2-5.  A  series  in  which  saccharin 
was  hydrolysed  by  boiling  with  water  at  a  strength 
of  JV/15  took  approximately  12  times  as  long  to 
reach  the  same  figures  in  the  early  stages  as  the 
N/1  series. 


A'/l  HC! 

100% 

97-2% 

2NH( 

3.V  hc: 

Time 

product 

product- 

Calc 

Calc 

Calc 

5  rains 

— 

4-7 

3-5 

10-4 

11-5 

21-9 

lfi-3 

10    „ 

— 

130 

115 

25-5 

31-8 

42-4 

41-6 

IS    ,, 

20-2 

— 

21-4 

58-8 

50-6 

B01 

02-4 

20    „ 

— 

30-6 

31-8 

63-8 

65-5 

73-8 

76-4 

30     „ 

53-9 

44-8,  540 

50-6 

P4-4 

K4-1 

90-5 

91-3 

45     „ 

68-2 

73-4 

71-3 

94-0 

95-4 

95-3 

98- 1 

CO    „ 

87-3 

Hl-7 

84-1 

96-3 

98-6 

98-8 

99-6 

90     „ 

95-1 

950 

95-4 

98-7 

99-8 

100-2 

100  0 

120     „ 

96-8 

97-4 

99-fi 

1000 

1000 

160     „ 

93  2,  Pil-2, 

99-2    99-3 

99-fi 

1000 

100  0 

210     „ 

100-2 

Llfl-7 

100  0 

100  0 

100-0 

480    „ 

99-7 

— 

100  0 

248i 


RICHMOND  AND  HILL— ANALYSIS  OF  COMMERCIAL  SACCHAHIN 


[July  31,  1916. 


The  rate  of  hydrolysis  is  fairly  proportional  to 
the  strength  of  acid,  though  slightly  higher  with 
weak  acids,  and  lower  with  higher  strengths.  This 
is  shown  graphically  in  the  accompanying  curve, 
plotted  from  the  figures  in  the  above  table. 
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It  would  appear,  therefore,  that  the  use  of 
Proctor's  method,  adhering  strictly  to  uoiinal  acid, 
will  give  results  from  0-5  to  1-0%  low;  if  the  wording 
"  approximately  normal  "  is  taken  to  mean  T2AT 
they  will  be  nearly  correct,  while  if  the  strength  is 
reduced  to  0-7A'  and  the  solution  boiled  for  three 
hours,  they  will  be  about  2%  low.  Further,  owing 
to  slight  but  unavoidable  variations  of  tempera- 
ture, concentration,  and  time  of  effective  heating, 
any  method  which  does  not  give  approximately 
complete  hydrolysis  is  liable  to  a  fairly  large  ex- 
perimental error,  and  the  following  are  the  mini- 
mum times  of  heating  which  can  be  depended  upon 
to  hydrolyse  saccharin  with  practical  complete- 
ness. 
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TIME  MINUTES 

2N=x 

'         i 

Strength 

of  acid. 

Time 

in  hour 

0-7-V 

5 

ro.v 

4 

1-2JV 

33 

V5N 

2-5 

2-0A 

2 

3-OA 

15 

We  have  made  some  experiments  on  the  influence 
of  temperature  by  hydrolysing  saccharin  for  2 
hours  on  days  when  the  barometer  varied,  and 
these  indicated  that  the  reaction  follows  the  usual 
law  of  doubling  for  a  10°  C.  rise. 

It  is  seen  that  the  rapidity  of  the  method  can  be 
increased  by  increasing  the  strength  of  acid;  it  is 
evident  that  as  the  reaction  proceeds  in  two  stages, 
the  first  one  of  which  is  the  slower,  any  method  of 
increasing  this  would  add  to  the  total  speed.  It 
is  known  that  alkali  hydrolyses  saccharin  very 
rapidly  to  o-sulphonaminobenzoic  acid,  the  action 
stopping  at  this  stage;  our  experiments  showed 
that  on  adding  10  c.c.  of  7-5AT  sodium  hydroxide 
to  00104  grm.  of  saccharin,  raising  to  boiling,  cool- 
ing, and  making  neutral,  the  sweet  taste  had  dis- 
appeared, indicating  that  the  first  stage  of  the 
reaction  was  over,  and  we  also  found  that  no 
ammonia  was  given  off  on  continuing  the  boiling 
for  10  minutes.  We  therefore  made  a  series  of 
experiments  by  adding  10  c.c.  of  7-5A7  sodium 
hydroxide  to  0-6104  grm.  of  saccharin,  raising  to 
the  boil  and  boiling  for  2  minutes,  cooling  some- 
what, adding  15  c.c.  of  RLV  hydrochloric  acid 
(B.P.  strength),  and  boiling  under  a  reflux  con- 
denser for  various  times.  As  there  is  only  one 
reaction  taking  place,  the  formula  for  unimolecular 
reactions  should  express  the  results.  A  com- 
mercial saccharin  was  used  in  this  series.  The 
following  were  the  results,  together  with  those  cal- 
culated by   the  formula  1-x   =   e-1™1-':— 


Time. 

5  minutes 

10 

15 

30 

45 

60 

120 

240 


%  Hydrolysed. 

552 

81-8 

93-3 

97-2 

99-9 

99-5,  99'7 

100-2 

100-4 


Calc. 

55-3 

80-1 

91-1 

99-1 

99-9 

100-0 

lOO'O 

100-0 


The  calculated  results,  which  agree  moderately 
well,  show  that  approximately  10%  per  minute  is 
converted  by  acid  hydrolysis. 

We  have  adopted  as  working  conditions  2 
minutes'  boiling  with  10  c.c.  of  7-5N  sodium 
hydroxide,  taking  care  not  to  concentrate  appre- 
ciably, followed  by  50  minutes'  boiling  after  the 
addition  of  15  c.c.  of  ION  hydrochloric  acid  under 
any  form  of  reflux  which  condenses  efficiently 
without  retaining  an  appreciable  amount  of 
liquid,  adding  a  little  powdered  pumice  if  desired 
to  promote  steady  boiling;  sodium  chloride 
should  not  be  deposited  whilst  the  liquid  is  boiling. 
No  correction  for  variation  of  temperature  due  to 
the  usual  changes  of  barometric  pressure  (740 — 
775  mm.)  is  necessary.  After  the  heating  is  com- 
pleted the  liquid  is  cooled,  75  c.c.  of  cold  water 
added,  and  a  current  of  air  passed  through  the 
upper  part  of  the  flask  to  remove  any  acid  vapour; 
15  c.c.  of  7-5A7  sodium  hydroxide  is  added  carefully, 
and  the  flask  at  once  connected  with  a  distillation 
apparatus  provided  with  an  efficient  steam  trap, 
a  condenser,  and  an  absorption  flask  in  which  is 
placed  20  c.c.  of  N/5  hydrochloric  acid.  The  dis- 
tillation is  started  with  a  small  flame  to  obviate  a 
considerable  rush  of  air  through  the  standard  acid, 
which  would  be  liable  to  lead  to  incomplete  absorp- 
tion of  the  ammonia ;  after  the  air  has  ceased  to 
bubble  through  the  acid  the  flame  is  raised  and 
about  70  c.c.  is  distilled.  The  solution  is  titrated 
with  AT/10  alkali,  using  methyl  red  as  indicator, 
and  corrected  for  a  blank  test  of  the  reagents. 
Other  indicators  may  be  used,  but  we  prefer 
methyl  red  as  being  the  most  delicate.  No  cor- 
rection is  needed  for  the  small  amounts  of 
ammonia  present  in  commercial  saccharin  (not 
usually  exceeding  001%),  as  this  is  practically  all 
removed  by  the  alkaline  treatment.  The  strengths 
of  the  acid  and  alkali  used  should  not  vary  more 
than  2%  at  most  from  those  given  above.  With 
0-6104  grm.  of  saccharin  the  number  of  c.c.  of 
A710  acid  neutralised  multiplied  by  3  =  percentage 
of  saccharin. 

The  following  test  experiments  were  made  with 
mixtures  of  carefully  purified  -saccharin,  p-sulphon- 
aminobenzoic  acid,  and  o-toluenesulphonamide. 


Calculated  composition. 

Saccharin 

tiai-in. 

^-Compound.   Amide. 

found,  %. 

00 

0                0 

99-9,  lOO'O 

95 

5                0 

95-0 

95 

4                 1 

95'0 

945 

5-5              0 

94-7 

90 

5                  5 

902 

90 

10                  0 

909 

80 

20                  0 

80-6 

K0 

19                  1 

80-0 

70 

29                  1 

70-1 

00 

38                  2 

60-0 

60 

40                  0 

59-9 

40 

50               10 

40-1 

10 

90                 0 

10-2 

10 

45               45 

10-2 

0 

100                 0 

0-0,  0-7.  II  .-. 

0 

0             100 

0-9,  1-7,  1-7 

The  I'roctor  method  (0-6104  grm.  heated  for  2-i- 
hours  with  50  c.c.  A/1  acid)  was  also  tried  on  mix- 
tures. 
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Saccharin 

found.  %. 

99*9,  99*2 

98*9 

98-8 

88*6,  89*6 

B7*8,  B7"8 

.V.I  -7 

n   |.  (1-1,  01 

111.  O'l 


ii   is  seen  thai   while  our  alkaline-acid  method 
;  .,.•!   results,    averaging  ahont  oi%     high, 
Proctor's    method  averages   OS'.,     low.      In    both 
methods,  especially   in  the  alkaline-acid  process, 
is  a  slight  hydrolysis  of  the  para  add  and 
the  amide,  the  amide  bydrolysing  the  more  easily, 
biii   the  amounl   hydrolysed  is  aegllglble   In    com- 
lal  Baccharlns. 
The  following  table  shews  the   results  with  the 
sulphuric  add   methods;    the    Befelmann   method 
trrled  on)  bj  beating  0-6104  grm.  with  10  c.c. 
7u  S       Sulphuric    add    In  a    tube     immersed    in     a 
briskly   boiling    water  bath   tor  •':   hours,   stirring 
vigorously   From  time  to  time,  and  the  j-minute 
method  by  boiling  0-6104  grm.  with  10  c.c.  of  7u.v 
sulphuric  add,  heating  to  boiling  in  Crom  l  to  14 
minutes  and  boiling  for  J  minute,  and  then  pouring 
at  once  Into  75  c.c.  of  cold  water.    The  tempera- 
ture in  the  Hefelmann  method  is  probably  a  degree 
or  two  below  100°,  and  thai  of  boiling  Tor. %  sui- 
pburic  add  aboul    160   C,   but  both  are  liable  to 
slight  variation. 

Saccharin  found. 

%  Saccharin. /»-ComiH>uiul-    Ainitle-  Hefelmann  1-minute- 

99*6,  98-5  99-4 

94-6                              —   94*8,98*8  94*4,92*6,94*4 

60'0                                1        59*6  66*S 

11              100                  0          2-0  7*4 

11                 11               LOO          9-S  37-5,  88*4 

a  number  of  comparisons  between  the  Proctor 
and  i -minute  methods  showed  that  the  results 
with  the  latter  were  about  1%  higher  than  with 
I'roctor's  method  on  saccharins  containing  !I0%  and 
upwards  of  0  benzoylsulphonlmlde,  and  quite  low 

in  amide. 

These  results  Indicate  that  the  sulphuric  acid 
methods  are  of  approximate  accuracy  only,  and 
we  are  in  substantial  agreement  with  the  criticisms 
of  Reid  (loc.  cil.)  on  Hefelmann's  method;  the 
'.minute  method  has  a  certain  value  as  a  works 
method,  bill  as  we  have  found  that  2 — 3  minutes' 
boiling  hydrolases  the  para  add  and  the  amide 
practically  completely,  it  requires  to  be  used  with 
great  caution. 

We  are  indebted  to  Miss  Florence  M,  Richards 
for  a  number  of  comparisons  between  our  alkaline 
acid  method  and  the  Proctor  method,  illustrating 
the  lower  results  by  the  latter;  the  average 
difference  was  0 6 

I  'oncluHons. 

1.  Reld's  hydrochloric  acid  method  is  accurate, 
but   rather  troublesome. 

2.  Proctor's  modification  tends  to  low  results: 
it  is  Insufficiently  described  and  leads  to  dis- 
crepancies between  analysts.  By  increasing  the 
time  to  4  hours  or  the  strength  of  acid  to  1  a.Y  it 
becomes  reliable. 

■':.  Hiir  alkaline-acid  hydrolysis  method  is  rapid. 
convenient,  and  accurate,  and  as  it  eliminates  the 
ammonia  correction  saves  working  lime. 

t.  The  sulphuric  acid  methods  are  not  so  good 
as  the  hydrochloric  acid  hydrolysis;  the  '.-minute 
method  is  a  very  rapid  approximate  method,  but 
requires  to  lie  used  with  caution. 

This  work  was  clone  in  the  analytical  laboratory 
of  Messrs.  Roots  Pure  Drug  Co.,"  Ltd.,  to  whom 
we  wish  to  express  our  thanks. 


•COLLOIDAL  ELECTROLYTES  : 
soap   SOLUTIONS  AS  A  TYPE. 

f.V   JAMES  WILLI  \M    III  B  UN. 
Soaps   are    substances    Of    definitely    known     and 

simple  composition,  but  their  mixtures  with  water 
exhibit  a  remarkable  variety  of  pronounced 
characteristics.     Tiny  resemble  In  many  of  their 

properties  a  very  Large  group  Of  sulistanees  of  great 

industrial  importance,  such  as  the  dyestuffs,  gela- 
tin,  and   protein  sails;   those,   however,    are   mostly 

ot  less  simple  chemical  constitution. 
During  tin-  six  years  preceding  the  outbreak  of 
1  war,   extensive  and  accurate   measurements   were 

carried  out  in  this  laboratory  wit  1 1  regard  to  some 
Of  the  fundamental  properties  of  soap  solutions.* 
These  have  led  to  a  comprehensive  theory  of  solu- 
tions of  such  substances  which  we  define  as  col- 
loidal electrolytes.     To  this  group  we  expect  many 

1  inorganic  substances  will  belong,  in  addition  to 
most  organic  materials  containing  eight  or  more 
carbon  atoms  which  are  capable  of  splitting  oil'  an 

I  ion  of  any  kind,  or  even  of  taking  up  one  of  the 
ions  of  an  added  electrolyte.  Even  in  non-aqueous 
solutions  similar  phenomena  appear  to  be  of 
frequent  occurrence,  and  one  such  case  has  been 
Studied  in  order  to  show  how  the  otherwise 
typically   anomalous   results  are  explained. 

The  hypothesis  10  which  we  have  been  forced  is 
that  all  these  solutions  are  salts  in  which  one  ion 
is  replaced  by  an  ionic  micelle  which  exhibits  high 
conductivity  and  great  solvation,  and  which  carries 
a  large  number  of  electrical  charges.  Extensive 
changes  result  from  alteration  in  the  concentration, 
so  that  on  the  one  hand,  great  dilution  nay  result 
in  the  nearly  complete  formation  of  simple  electro- 
lyte, and,  on  the  other,  high  concentration  or  the 
addition  of  other  substances  may  lead  to  the  quanti- 
tative formation  of  neutral  colloid. 

In  previous  communications  it  has  been  shown 
how  the  conception  of  such  an  ionic  micelle  of  great 
valency  and  hydration  explains  the  really  high  con- 
ductivity and  great  mechanical  viscosity  at  the 
same  time,  the  proof  being  based  on  a  simple  appli- 
cation of  the  underlying  principle  of  Stokes'  law. 
The  experimental  data  have  further  fully  estab- 
lished the  important  theoretical  result  that  colloids, 
colloidal  electrolytes,  and  electrolytes  may  par- 
ticipate in  true  perfectly  reversible  and*  repro- 
ducible equilibria.  This  is  the  case  in  all  soap 
solutions  in  which  the  conditions  are  denned. 

Summary  of  tin-  constitution  of  soap  solutions. 

Commencing  with  the  case  of  very  dilute  solu- 
tions, the  soaps  are  partially  hydrolysed  according 
to  the  following  equation: — 

Soap  4-   water ~^_ acid  soap  +   free  alkali. 

The  acid  soap  is  in  suspension,  either  coarse  or 
colloidal  as  the  case  may  be,  and  it  consists  of  some- 
thing between  the  neutral  stilt  NaB  and  the  acid 
soap  N'allR.,.  where  R  is  the  radical  of  the  fatty 
add.  Only  excessively  minute  amounts  of  free 
laity  add  can  exist  as  such  in  any  soap  solution, 
even  when  a  whole  equivalent  excess  of  fatty  acid 
has  been  added,  so  that  the  equation  just  given 
must  supersede  the  ordinary  statement  of  text- 
books and  other  publications.  The  data  which 
establish  this  arc  based  upon  analysis,  conductivity, 
measurements  of  electromotive  force,  and  measure- 
ments of  the  free  hydroxyl  ion  by  the  rate  of 
ea  1  a  lysis  of  nitrosotriacetonamine  (see  Francis,  p. 
2.12  t  1 . 


•  MoBain  and  Taylor,  Her.,  1910,  43.  321;  Z.  nhvsik 
Qo°?o;  19-,1,'V,7?-  179:  """-ilen,  Chem.  Soc.  -Trans.,  mi 
99,  191;  MoBain,  Cornish,  Bowden,  ibid.,  1912.  101  204°  • 
Bunbiiry  and  Martin,  ibid.,  1914.  105,  417;  McBa'in  ami 
«'".  (bid-,  1?14,  105.  957  ;  Lainir,  did..  1918,  113,  435  • 
McBam  and  Bolam.  ibid.,  1918  ;  MoBain,  LainK  and  Titley' 
tftuj.,  1918;  MoBain,  Trans.  Faraday  Soc.  1913,  9.  99-' 
McBain  and  Salmon,  J.  Amor.  Chem.  Soc,  1918. 
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In  deci normal  solution  or  somewhat  less,  soaps 
are  chiefly  composed  of  simple  electrolyte  in  true 
solution,  with  simple  ions.  Hydrolysis  is  still 
present,  but  only  in  a  very  minor  degree,  since 
the  hydroxyl  ion  concentration  is  shown  by  the  two 
methods  just  cited  to  be  only  about  A'/IOOO.  As  the 
concentration  increases,  the  fatty  ions  rapidly 
coalesce  to  form  the  ionic  micelles  described 
above,  until  in  N/2  or  N/1  solution  the  colloidal 
electrolyte  comprises  all  the  soap,  hydrolysis  being 
still  more  insignificant.  As  the  concentration  in- 
creases the  ionic  micelle  becomes  less  solvated  and 
conducts  even  better.  The  only  crystalloidal  con- 
stituent left  is   the   potassium  or   sodium  ion,   as 


out  the  soap  in  the  form  of  a  curd  containing  some 
combined  water  and  other  sorbed  material.  An 
ordinary  analysis  of  such  a  curd  gives  but  little 
clue  to  the  composition  of  the  solid  part  of  it,  since 
it  is  a  heterogeneous  sponge  or  felt  full  of  mechanic- 
ally enclosed  mother  liquor. 

Surprising  as  it  may  appear,  no  data  have  been 
published  which  give  information  as  to  how  much, 
if  any,  of  the  water  and  the  salts  contained  in  a 
bar  of  soap  is  actually  combined  in  the  solid  part 
of  the  curd,  and  how  much  is  merely  enmeshed. 
We  have  established  these  quantities  for  several 
definite  cases,  and  it  will  be  comparatively  simple 
now  to  extend  measurements  to  all  soap  curds.   This 


Table  I. 
Equivalent  conductivity  of  potassium  soaps  at  90°  C. 


Concentration 

10 

0-75 

0-5 

0-2 

01 

005 

0-02 

001 

Stearate,  Cis 

113  4 

112-6 

113-9 

1000 

960 

101-7 

124-9 

147  7 

Palinitate,  Ci6 

124-2 

127-9 

1270 

1110 

1070 

110-8 

133-2 

171-6 

Myristate,  Cu 

136  2 

— 

135-4 

130-8 

121-8 

136  6 

181-6 

224-3 

Laurate,  Cia 

143  2 

142-6 

146-0 

144-2 

159-7 

195-6 

— 

2330 

Decoate,  Cio 

145-9 

— 

156-3 

180-9 

200-6 

211-9 

— - 

232-4 

Octoate,  Ca    . . 

148-7 

- 

168-5 

1910 

205-2 

219-2 

— 

239-5 

Hexoate,  C'6 

149-5 

— 

177-7 

201-2 

216-5 

227-7 

— 

245-9 

Acetate,  C2    . . 

176-9 

183-9 

196-6 

221-2 

236-5 

249-5 

262-6 

270-4 

Table  II. 
Equivalent  conductivities  of  sodium  soaps  at  90°  <'. 


Concentration    . . 

1-5 

1-0 

0-75 

0-50 

0-35 

0-20 

0  10 

005 

001 

Stearate . . 

81-5 

88-3 

— 

761 

— 

77-4 

760 

780 

125-9 

Palniitate 

84-5 

84-66 

87-48 

89-48 

8704 

82-38 

82-51 

88-61 

137-7 

Myristate 

84-8 

94-9 

97-6 

99-2 

- 

95-2 

96-5 

110-4 

191-7 

Laurate 

96-2 

104-2 

— 

109-5 

— 

113-4 

125-5 

1520 

193-9 

Acetate 

— 

129-7 

— 

— 

~ 

178-9 

1950 

— 

228-2 

Table  hi. 
Equivalent  conductivities  of  soap>  solutions  at  JS"  ('. 


Concentration 

20 

10 

0  6 

0-4 

0-2 

0-1 

005 

0  01 

K  Laurate,  C13 

43  1 

471 

46-2 

44-2 

41-8 

44-0 

68-7 

75-4 

K  C'aprylate,  Ce 

42  2 

48-6 

51  9 

56  4 

63-1 

69-5 

- 

- 

K  Oleate,  Cie  (unsaturated) 

— 

— 

37-3 

36-7 

33  3 

29-7 

29-6 

51-9 

Na  Oleate,  Cm  (unsaturated) 

— 

— 

217 

20-8 

19-8 

20-5 

20-6 

30  1 

even  the  undissociated  soap  is  now  entirely  in  the 
form  of  colloid.  Alcoholic  solutions  differ  entirely 
in  their  behaviour,  as  the  soap  is  a  simple  un- 
hydrolysed  electrolyte  throughout. 

The  true  composition  of  soap  curd. 
With  increasing  concentration  the  dissociation  of 
the  colloidal  electrolyte  decreases,  and  the  com- 
position of  the  micelle  (which  being  colloidal  sorbs. 
i.e.,  adsorbs  and  absorbs,  most  of  the  available 
materials,  including  probably  the  neutral  col- 
loidi  approaches  that  of  neutral  colloidal  soap. 
Mere  increase  of  concentration  probably  never 
makes  this  process  complete,  but  it  is  rapidly 
effected  by  the  addition  of  salts  of  any  sort, 
which  in  sufficient  concentration  quantitatively  salt 


is  well  known  to  be  an  important  practical 
problem  for  the  manufacturer.  In  the  case  of 
sodium  palmitate,  for  example,  salted  out  at  90°  C. 
by  a  saturated  solution  of  common  salt,  the  com- 
bined water  amounts  to  NaP  +  2-lH„0,  which 
corresponds  to  SS-0%  soap.  There  is  a  good  deal 
of  enmeshed  water  even  in  the  best  household  soaps. 
The  quantitative  data  will  be  communicated  later. 

The  hydrolysis  of  soap  solutions. 
All  soap  solutions  contain  free  hydroxyl  ion.  The 
only  measurements  of  this  so  far  published  are 
contained  in  the  work  of  McBain  and  Martin  by 
the  method  of  electromotive  force,  and  of  McBain 
and  Bolam  by  the  method  of  catalysis  of  nitroso- 
triacetonamine.     Great   diversity    of   opinion    had 
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■■  revlously  prevailed  as  bo  whether  Boaps  were 
.  or  almost  entirety  bydrolysed.  This  was 
due  in  tin'  employment  of  such  unsuitable 

ethods  as  direct  titration  In  order  to  study  this 
equilibrium,  which  was  bound  to  lead  to  arbitrary 
.mil  erroneous  results. 

our  quantitative  data  show  thai  :iii  Boap  solu- 
tions are  alkaline,  varying  trom  R  8000  to  v"/800 
tot-  pure  soap  solutions  down  to  S  30000  tor  acid 
sodium  palmltate,  Nam',.  Seven]  percent,  excess 
of  alkali  hydroxide  is  required  to  drive  back  tliis 

Blight  liydrolysis  completely,  bat,  even  in  the  pre- 
sence of  largo  excess  of  alkali,  not  more  than  a  few 
pat  cent,  of  this  alkali  can  be  sorbed  by  the  soap. 
This  means  thai  the  hydrolysis  must  be  approxi- 
mately equal  to  the  alkalinity. 

The  highest  soaps  are  the  most  alkaline,  and  the 
alkalinity    is   less   at    lower   temperatures   until   the 

solution  becomes    heterogeneous,    whereupon    the 

alkalinity  Increases  several  fold.  The  alkalinity  is 
less  in  the  presence  of  moderate  amounts. of  salt. 
Probably  for  these  reasons,  commercial  soaps  are 
all  less  alkaline  than  sodium  palmltate.  Since  soaps 
are  never  used  except  in  solution,  and  since 
fiee  alkali  is  often  injurious  to  the  skin,  this  ques- 
tion of  alkalinity  is  one  thai  is  of  direct  personal 
Interest  to  many  of  us. 

It  has  long  been  known,  especially  since  the 
brilliant  investigations  of  Spring,  that  the  alkali- 
nity of  soaps  has  but  little  to  do  with  their  washing 
power.  This  property  Is  due  entirely  to  the  colloid 
which  is  present. 

In  very  concentrated  soap  solutions  the  hydrolysis 

diminishes     with     abnormal      rapidity.       This     is 

probably  due  to  the  palmitate  ions,  the  subjects  of 

this   hydrolysis,   having  disappeared   to  form   ionic 

lie. 

The  ooniuctivUjf  of  soap  solutions. 

Some  years  were  spent  in  this  laboratory  in 
obtaining  accurate  data  for  one  of  the  higher  soaps, 
and  no  effort  was  spared  to  eliminate  and  control 
all  sources  of  error.  Since  then  we  have  accumu- 
lated a  mass  of  data  for  all  the  pure  soap  solutions 
and  for  a  few  mixtures.  Other  determinations  in 
the  literature,  mostly  published  since  McBain  and 
Taylor's  work,  are  in  substantial  agreement, 
although  in  some  cases  the  experimental  difficulties 
appear  not  to  have  been  completely  overcome.  Some 
of  our  results  are  given  in  Tables  I. — III.,  in  which 
concentrations  are  expressed  in  gram-equivalents 
of  soap  per  1000  grms.  of  water. 

The  results  in  these  tables  show  the  strikingly 
anomalous  form  of  the  conductivity  curves  of  the 
higher  soaps  and  also  their  magnitude  as  compared 
with  the  acetates,  the  nearest  true  salts.  Sodium 
and  potassium  soap  solutions  are  very  similar  (see 
the  curves  given  bv  Bunhurv  and  Martin,  Chem. 
Soe.  Trans..   1911,  105,  421). 

It  is  beyond  question  that  soaps  exhibit  a  high 
proper  conductivity,  and  that  this  is  abnormally 
high  in  concentrated  solutions.  In  the  case  of  the 
higher  soaps  the  conductivity,  after  passing  through 
B  minimum  at  about  .V/10,  rises  with  increase  of 
Concentration  up  to  nearly  N/1  solution.  This 
is  in  excellent  agreement  with  the  hypothesis  of 
an  ionic  micelle  of  conductivity  Intermediate 
between  that  of  sodium  and  potassium  ion.  which 
was  deduced  from  other  considerations.  The  re- 
placement of  the  comparatively  slow  large  true  Ion 
by  the  more  highly  conducting  micelle,  and  the 
final  gradual  falling  off  in  the  concentration  of  the 
Inter  as  the  concentration  of  the  solution  is  still 
further  increased,  are  exactly  mirrored  in  these 
curves.  It  would  be  difficult  to  find  another  ev- 
il.: nation  for  them. 

The  osmotic  properties  of  soap  solutions. 
It  is  surprisingly  difficult  to  determine  the  osmotic 
behaviour  of  soaps  by  any  of  the  usual  methods. 


We  were  able  bo  show  that  the  boiling  point  method 
is  useless,  likewise  the  lowering  of  vapour  pressure, 
OM  account  of  the  unavoidable  presence  of  enclosed 
air.  The  osmometer  methods  are  obviously  useless 
for  a  system  in  which  there  is  an  equilibrium 
between  colloidal  and  crystalloidal  forms  of  the 
same  material,  unless  a  strictly  semi  permeable 
membrane  could  be  found  for  the  purpose. 

Together  with  Mr.  Salmon.  1  devised  a  dew  point 
method  of  measuring  the  "  molecular  weight,"  and 
obtained  data  for  about  one  hundred  soap  solu- 
tions. This  method  is  very  useful,  but,  if  is  un- 
familiar, and  has  not.  been  applied  before  to  solu- 
tions. Incidentally  it  may  Ik'  mentioned  that  the 
measurements  were  extended  to  soap  curds  and 
solid  son)),  with  regard  to  which  data  will  be 
published  later. 

For  a  very  few  soaps,  by  taking  special  pre- 
cautions, the  freezing  point  method  can  be  used. 
This  leads  to  values  for  only  one  temperature,  but 
the  results  corroborate  the  findings  of  the  dew 
point  method.  Of  course,  the  osmotic  effect  is 
essentially  a  measure  of  the  large  amount  of  crystal- 
loid present.  Table  IV.  gives  a  few  selected  data 
for  the  amounts  of  crystalloid  thus  indicated  bv 
these  two  methods,  for  00°  and  for  0°  C. 

Table  IV. 

Total  crystalloidal  material  present  in  soap 
solutions. 


<  'imeentration 

01 

0-2 

0-5 

10 

2-0 

1C  Acetate,  Cs,  at  90° 

— 

0-38 

0-95 

1-78 

— 

Na  Acetate,  C2,  at  90° 

— 

— 

0-93 

1-74 

— 

at  0° 

— 

0-38 

0-95 

1-97 

— 

K  Caprylate,  Cs,  at  90° 

- 

0-35 

0-72 

1-24 

— 

at  0° 

- 

0-39 

— 

1-37 

Mill 

K  Laurate,  Cm,  at  90° 

- 

0-31 

0-54 

0-66 

0-99 

at  0° 

0-094 

0-132 

0-200 

0397 

0-393 

Xa  Palmitate.  Ci6,  at 
90° 

— 

0-27 

0-41 

0-52 

1-04 

K  Oleate  at  0° 

0049 

0063 

0149 

— 

- 

The  first  fact  about  the  osmotic  data  is  that  the 
osmotic  activity  is  real,  and  moderately  great. 
The  most  interesting  conclusions  can  only  be 
obtained  by  comparing  these  data  with  the  con- 
ductivity results.  The  remarkable  fact  then 
appears,  that  in  the  concentrated  higher  soap 
solutions  (about  C,,  upwards)  the  whole  of  the 
osmotic  activity  is'required  to  account  for  the 
potassium  or  sodium  ion  alone,  and  even  that  only 
on  the  assumption  that  the  conductivity  of  the 
negative  carrier  (our  colloidal  "  ionic  micelle  ") 
conducts  almost  as  well  as  the  potassium  ion.  Thus 
the  potassium  or  sodium  iou  is  the  only  crystal- 
loidal const  it  utent  of  these  concentrated  soap 
solutions. 

A  further  study  of  all  the  data  leads  to  the  con- 
clusion, in  conformity  with  theory,  that  the  solva- 
tion of  the  ionic  micelle  diminishes  with  increase  of 
concentration,  and  thus  its  conductivity  increases. 
Its  formula  is  probably  (NaP)«.P\r».(H.,6)m,  where 
I"  is  the  anion  of  the  fatty  acid  in  question. 

The  effect  of  high   and   low  temperature  on  soap 
solutions. 

With  regard  to  solutions  which  are  clear  and 
approximately  homogeneous,  a  low  temperature 
favours  formation  of  colloid.  Further,  this  colloid 
is  more  hydrated  than  at  higher  temperatures,  as 
may  tie  seen  by  reference  to  Table  IV.    The  various 
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adjustments  in  the  equilibria  involved  when  a 
soiution  is  cooled  or  heated  are  made  very  quickly 
and  are  very  soon  complete  to  within  one  per  cent. 
This  ensures  that  definite  reproducible  properties 
and  effects  are  always  obtainable  from  a  soap 
solution  of  any  particular  composition  under  any 
specified  set  of  conditions.  As  long  as  the  soaps 
are  in  solution  there  is  very  little  difference  between 
potassium  and  sodium  soaps  except  that  the  former 
are  always  more  colloidal. 

At  room  temperature,  all  but  extremely  dilute 
solutions  of  all  sodium  soaps  above  the  caprylate 
(C8)  are  solid.  This  solidification  withdraws  soap 
from  solution  and  is  essentially  crystallisation,  the 
mother  liquor  being  mechanically  enclosed.  Very 
dilute  solutions  of  sodium  soaps  are  broken  down 
into  an  aqueous  liquid  containing  some  alkali  and 
a  trace  of  soap,  and  in  this  are  suspended  the  acid 
soaps  which  are  the  product  of  hydrolysis. 

The  potassium  soaps  solidify  at  much  lower  tem- 
peratures and  they  possess  a  much  greater  ten- 
dency to  exist  as  transparent  liquids  which  are 
often  so  viscous  as  to  be  almost,  or  quite,  gelatinous. 
To  obtain  the  same  solidification  (crystallisation) 
phenomena  as  with  the  sodium  soaps,  it  is  neces- 
sary to  use  higher  concentrations  of  the  potassium 
soaps  of  greater  carbon  content  and  to  have  a  much 
lower  temperature.  In  other  words,  the  potassium 
soaps  are  more  "  soluble  "  than  the  corresponding 
sodium  soaps.  The  soap  solutions  which  readily 
crystallise  can  also  be  more  easily  salted  out  by 
the  concentrated  salt  solutions,  though  this  is  an 
entirely  different  phenomenon. 

It  is  worth  while  noting  that  supersaturation  with 
regard  to  crystallisation  often  occurs  and  may 
easily  be  prolonged  for  years.  Inoculation  or 
mechanical  shock  brings  about  the  solidification  to 
a  white  solid  in  a  relatively  short  time.  We  have 
only  made  a  beginning  with  the  study  of  the 
phenomena  of  solidification  and  of  salting  out.  and 
a  considerable  extension  of  this  work  will  be  neces- 
sary, as  it  is  of  direct  manufacturing  importance. 

The  viscosity  of  soap  solutions. 

We  have  made  only  qualitative  observations  of 
this  property,  but  other  investigations  (and  in 
particular  one  by  Kurzmann  deserves  mention, 
Kolloid-Cheniische  Beihefte,  1914.  S,  427)  have  made 
exact  measurements  for  a  series  of  cases.  The 
viscosity  of  soap  solutions  varies  enormously,  from 
about  that  of  water  up  to  a  value  many  thousand- 
fold greater,  giving  a  perfectly  continuous  transi- 
tion from  thin  fluid,  through  viscous  liquids  which 
can  be  "  span,"  to  a  very  stiff  clear  jelly.  This 
change,  by  the  way,  is  not  accompanied  by  any  very 
great  change  in  the  electrical  conductivity. 

The   viscosity    is    increased   in   very    rapid    ex- 
ponential   fashion    by    increase    of    concentration, 
lowering  of  temperature,  or  rise  within  the  homo-  I 
logous  series  of  the  fatty   acids.    The  addition  of  I 
any  electrolyte  such  as  a  hydroxide,  carbonate,  or 
chloride  in  small  quantities  reduces  the  viscosity 
slightly  through  a  minimum  and  then  increases  it  1 
quite  enormously.      All  of  these  viscosity  changes 
are  quite  in  accordance  with  the  theory  of  colloidal 
electrolytes  which  is  described  in  detail -above. 

Influence  of  position  in  ihr  homologous  series. 

The  appearance,  washing  power,  density,  and 
conductivity  of  the  caproates  (Cr)  distinctly  mark 
the  beginning  of  that  deviation  from  the  behaviour 
of  the  acetate,  which  rapidly  and  regularly  increases 
through  the  other  members  of  the  homologous 
series  until  the  typical  character  of  the  higher 
soaps  is  attained.  At  the  top  of  the  scale  is 
behenic  acid  (C2,)  often  met  with  in  modern  soaps 
and  whose  soap  solutions  solidify  at  a  bisrh 
temperature.  The  behenates  tend  to  form  nearly 
undissociated  colloid  and  the  solutions  often  have 
.i    distinct    structure    like    those    of    starch.      The 


laurates  (C,J  are  perhaps  the  most  interesting,  as 
they  are  just  in  the  middle  of  the  series,  the  lowest 
really  good  soap  in  whose  solutions  by  suitable 
adjustment  of  concentration  most  of  the  typical 
phenomena  of  the  soaps  may  be  produced.  This 
acid  is  perhaps  the  most  important  constituent  of 
industrial  soft  soaps.  Solutions  of  the  sodium  salt 
are  usually  solid  at  room  temperature.  When 
liquid  they,  like  those  of  potassium  oleate,  are 
viscous  liquids  or  jellies. 

Oleic  acid  (C,,  unsaturated)  produces  soaps  par 
excellence.  At  room  temperature  the  sodium  soap 
solutions  are  clear.  The  distinctive  behaviour  of 
these  soaps  is  due  to  the  fact  that  the  formation  of 
hydrophilic  ionic  micelle  persists  into  unusually  low 
concentrations  (see  for  instance  Table  IV.). 

The  properties  of  mixed  soaps. 

It  will  be  seen  from  the  above  summary  that  we 
have  now  for  the  first  time  a  fairly  definite  idea 
of  the  constituents  of  soap  solutions.  With  this 
picture  in  our  minds  we  are  now  able;  much  more 
extensively  than  was  possible  before,  to  draw  upon 
the  knowledge  of  colloids  in  general  in  order  to 
understand  and  predict  the  various  properties  of 
soaps  and  their  solutions. 

Again,  although  our  work  of  necessity  had  to  be 
carried  out  with  pure  materials,  it  is  now  possible 
to  ma.ke  predictions  with  regard  to  various 
mixtures.  This  is  essential,  since  commercial  soaps 
are  composed  of  an  almost  infinite  variety  of  com- 
binations of  fatty  acids.  It  is  evident  from  our 
theory  that  the  behaviour  of  mixtures  is  of  course 
by  no  means  additive. 

The  investigations  are  still  only  in  their  first 
stages,  but  it  is  hoped  that  the  series  already  com- 
pleted of  laborious  and  often  difficult  experiments 
will  have  laid  a  foundation  for  the  elucidation  of 
the  industrial  and  theoretical  properties  of  these 
very  important  aud  interesting  substances. 


A    METHOD  FOR    THE   DETERMINATION    OF 
THE  ALKALINITY  OF   CERTAIN  SOLUTIONS. 

BY  F.  FRANCIS. 

For  several  years  the  catalytic  decomposition  of 
nitrosotriacetonamine,  and  similar  substances, 
under  the  influence  of  hydroxyl  ions  has  been 
studied  in  the  Chemical  Laboratories  of  the  Uni- 
versity of  Bristol  by  my  students  and  myself. 
(Chem.  Soc.  Trans.,  1912,  101,  2358;  1913,  103,  1722: 
1915,  107,  1651.) 

Substances  of  this  class  break  down,  when  acted 
upon  by  alkalis,  with  the  evolution  of  nitrogen  and 
the  formation  of  phorone  or  its  analogues;  in  the 
case  of  nitrosotriacetonamine  itself  the  reaction 
may  be  expressed  as  follows : — 

co<ch::cS:>*-™ 


_r,ri/CH  :  C(CH:il-2  ,  tt  n-t-T* 
-CO<CH :  CICH,).^1120^2- 


Although  in  the  case  of  some  of  the  nitrosoamines 
and  in  certain  concentrations  of  hydroxyl  ions  there 
appears  to  be  a  simultaneous  evolution  of  small 
quantities  of  oxygen,  this  does  not  interfere  with 
the  method. 

It  was  found  that  the  velocity  of  this  decomposi- 
tion depends  on  the  concentration  of  hydroxyl  ions, 
and  consequently  an  estimation  of  the  rate  at  which 
nitrogen  was  evolved  constitutes  a  method  for  the 
determination  of  the  alkalinity  of  those  liquids  in 
which— owing  to  colour  or  for  other  reasons— it  is 
inconvenient  or  impossible  to  carry  out  the  esti- 
mation by  any  of  the  usual  methods  such  as  the 
use  of  an  indicator  or  electro-motive  force.  My 
colleague,  Dr.  J.  W.  McBain,  for  instance,  has  used 
this  method  for  the  determination  of  the  alkalinity 
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of  certain  soap  solutions.      The  decomposition  Is 
iii.-ii  expressed  by  the  nnlmolecolar  equation, 

IV       I'' 

where  r„  la  the  pressure  reading  .-it  the  time  taken 
ro,  r  is  the  reading  a1  time  t°,  and  i'x  "u> 
Infinity  reading.    The  minute  la  taken  as  the  unit 
of  time. 
The    rate   of   evolution    <>f    nitrogen    is    most 
atoly  followed  liy  pressure  readings,  and  the 
apparatus  and  method  have  been  described  in  detail 
(Chem.  Boc.  Trans..  1916,  107.  1668);  a  much  simpler 
apparatus  may  be  employed  and  the  volume  of  tlie 
evolved  gas  measured  iii  a  burette  instead  of  read- 
ing its  pressure,  although  this  method  Is  not  quite 
bo  accurate  as  the  former. 
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Pro.  i. 
Concentration   of   hydroxyl  tons,   X. 

lysis  of  Nitrosoamines  with  Small  Cone.  OH'. 

Kittosoamines  of— 

A.  TriaoGtonunine  at  30° 

B.  Iso-butyldiacetonamine  at  50°,  E.  at  40°. 
O.  Vinyldiacetonamine  at  50°.  F.  at  40°. 

D.  Valeryldiacetonaroine  at  50°. 
G.  N-Butyldiacetonamine  at  40° 

Actual  values  for  the  velocity  constant,  K,  for  a 
series  of  hydroxy]  iou  concentrations,  together  with 
values  for  several  of  the  nitrosoaniines,  and  deter- 
o  12 
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Fig.  2. 
Concentration  of  hydroxyl  Urns,  \. 

Catalysis  of  Nitrosotriacctonamine  with  High  Cone. 
of  OH'.  t=3€  . 

A.  Sodium  hydroxide. 

B.  Potassium  hydroxide. 

ruinations  of  the  temperature  coefficients  of  these 
reactions,  will  be  found  in  the  papers  mentioned 
above. 

Fig.  1  shows  the  relationship  between  the  velocity 
constant  and  concentration  of  hydroxyl  ions  for  a 


scries  of  aitrosoamines.  The  dotted  portions  of  the 
curve    Indicate    that    the    ( slants    are    drifting, 

and    in  such    cases  a    mean   value   lias  been   taken. 

since    nltrosotrlacetonamine    and    nltrosovlnyldl- 

acetonamlne  are  more  easily  prepared  than  the 
others,  either  one  or  the  other  of  these  substances 
Is  most,  suitable  for  the  determination  of  the  con- 
centration of  hydroxyl  ions  up  to  I)  IV. 

The  following  table  summarises  the  various  data 
for  these  two  substances  for  small  concentrations 
of  hydroxyl  Ions.  It  will  be  noticed  that  the 
relationship  between  velocity  constant  and  concen 

Iratioii  of  such  Ions— e.g.,  , — In  such  regions  is 

expressed  by  a  straight  line.  In  the  table  It  is  the 
value  for  this  constant.  1-02  for  nilrosot  riaceton- 
amlne  at  30°C.,  and  0171  for  the  vinyl  derivative 
at  40°. 


Nitrosoaraino. 

Region  of  OH' 
concentration. 

Value  of  R. 

Range  of 
temp. 

Nitrosi- 

triacetonamine 

Nitrosovinyl- 
diacetonamine 

up  to  0-05N 
up  to  0'4)V 

1-D2X2-35    10 

t-40° 

0-171X3-2!     IU 

30° -40° 
4<T-50° 

In  fig.  1,  it  will  be  seen  that  in  the  case  of  all 
the  nitrosoaniines  investigated,  as  the  concentration 
of  hydroxyl  ions  increases  there  comes  a  point 
when  the  constants  "drift,"  on  further  increase 
this  ceases,  and  with  increasing  concentration  the 
velocity  constant  falls.  The  following  table  gives 
the  region  of  concentration  for  which  the  previously 
mentioned  uitrosoamines  are  suitable  : — 


Nitrosoamme. 


Nitroso- 
triacetonatuine 

Nitrosovinyl- 
diacetonamine 


Cone,  of  OH  at  which  K 

|        again 
commences         becomes 
to  drift.  constant. 


about  0-05.V 


about  0-4(W 


about  0-35W 
for  both 

/about  1.4  V 
1  about  1-15A* 


Maximum  cone,  of 

OH'  ions  for  which 

nitvosoamine  18 

suitable. 


up  to  VAN 
NaOH  and  KOH 

up  to  2-OJV  for  KOH 
up  tol-55Wfor  NaOH 


In  higher  concentrations  a  curve  of  standard 
results  may  be  made  from  the  data  already  given 
(Chem.  Soc.  Trans.,  1915,  1000).  Fig.  .2  gives  the 
relationship  between  the  velocity  constant  und  high 
concentrations  of  hydroxyl   ions   for    the   case   of 
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Concentration  of  hydroxyl  ions,  x. 

Catalysis  of  Nitrosoanunes  with  High  Cone.  OH'. 
t=4u°. 
Nitrosoaniines  of — 

A.  Isobutyldiacetonamine  with    KOH. 

B.  .,  „  „     NaOH. 

C.  Vinyldiacetonamine  ,,      KOH. 

D.  „  .,  .,  NaOH. 
E  N-Butyldiaeetonamine  „  KOH. 
F.            „                  „                 „     NaOH. 
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nitrosotriacetonamine  which  has  been  more  closely 
examined  than  the  others.  It  will  be  noticed  that 
the  curve  for  hydroxy]  ion  concentration  from 
sodium  hydroxide  does  not  quite  coincide  with  that 
from  potassium  hydroxide;  probably  this  is  due  to 
neutral  salt  action.  Velocity  determinations  of  the 
decomposition  of  other  nitrosoamines  in  concen- 
trated hydroxy!  ion  solutions  are  shown  in  fig.  3. 
The  effect  of  neutral  salts  on  the  velocity  con- 
stant of  the  decomposition  of  nitrosotriacetonamine 
when  the  concentrations  of  hydroxy]  ions  are  small, 
is  shown  in  fig.  4,  where  the  percentage  retarda- 
tions are  plotted  against  the  concentration  of  the 
neutral  salts  used. 


Fig.  4. 

Concentration  of  salt,  S. 

Effect  of  Neutral  Salts  on  Catalysis  of  Nitrosotri- 
acetonamine.    rone.  OH'=00455  N,  t  =  30°. 

The  group  of  curves  in  this  case  may  be  compared 
with  a  corresponding  set  for  nitrosovinyldiaceton- 
amine  where  the  velocity  determinations  were  made 
at  50°  C.    (fig.   5).       Comparison    shows    the   very 


Fig.  5. 

Concentration  of  salt,  X. 

Effect  of  Neutral  Salts  on  Catalysis  of  Nitrosovinyl- 
diacetonamine.     Cone.  OH'  =  01G02  X,  t=G0°.' 

striking  similarity  that  exists  between  the  two 
sets  of  observations,  which,  it  will  be  noted,  were 
carried  out  with  different  nitrosoamines  and  at 
different  temperatures. 

The  effect  of  neutral  salts  on  the  velocity  con- 
stant in  high  concentrations  of  hydroxy]  ions  is 
shown  in  fig.  G.  As  in  the  previous  figures  a 
dotted  curve  indicates  that  the  constants  are 
"  drifting  "  and  a  mean  value  has  been  taken.  It 
is    possible    that   the    addition   of   such    salts   as 


potassium  iodide  and  thiocyanate  may  depress  the 
dissociation  of  the  potassium  hydroxide  and  hence 
accelerate  the  reaction  to  such  an  extent  that  the 
concentration  of  hydroxy]  ions  falls  to  that  region 


20  30 

Fig.  6. 

Concentration  of  salt,  N. 

Effect  of  Neutral  Salts  on  Catalysis  of  Nitrosotri- 
acetonamine.    High  Cone,  of  OH',  t  =  3fl°. 

which  I  have  termed  the  "  drift "  region,  and 
possibly  beyond  where  the  relationship  between 
velocity  constant  and  concentration  of  hydroxyl  ions 
is  expressed  by  a  straight  line. 

It  follows  from  this  brief  sketch  of  the  effects  of 
neutral  salts,  that  when  this  method  is  employed 
for  the  determination  of  alkalinity  in  the  presence 
of  a  large  excess  of  such  substances,  a  due  allow- 
ance must  be  made  in  the  value  of  the  velocity 
constant  which  may  be  found,  and  the  method  may 
lose  some  of  its  convenience  as  a  means  of  esti- 
mating the  concentration  of  hydroxyl  ions  in  such 
solutions.  The  following  table  gives  the  relation- 
ship between  the  hydroxyl  ion  concentration,  and 
that  of  sodium  hydroxide  and  potassium  hydroxide 
at  30°  C. :  from  IN  upwards  the  temperature  is  40°  C. 
At  low  concentrations  the  dissociation  of  potassium 
and  sodium  hydroxide  is  very  similar. 


Cone,  of  base  N. 

Cone.  OH'K  for  KOH. 

Conc.OH'NforNaOH. 

0-005 

0  00195 



0  02 

0-0177 

— 

0-3 

0  175 

— • 

0-4 

0  335 

— 

0-8 

0  630 

0-585 

10 

0T7 

0-705 

20 

1-36 

115 

3-0 

1  78 

1  39 

40 

206 

1-51 

Discussion. 

Dr.  J.  0.  Cain  said  that  the  apparatus  was  very 
similar  to  one  which  he  had  used  but.  which 
had  been  much  criticised  on  account  of  the  possi- 
bility of  supersaturation  of  nitrogen  in  the  liquid 
unless  it  was  exceptionally  well  stirred  by  a 
mechanical  agitator. 

Dr.  Rixox  asked  whether  there  was  any  difference 
in  the  constants  obtained  with  the  forms  of 
apparatus  described. 

Dr.  H.  \V.  Bywateks  asked  if  the  apparatus 
could  be  used  to  determine  the  hydroxyl  ion  con- 
centration of  blood  or  similar  complex  substances. 

Prof.  Francis  replied  that  the  question  of  super- 
saturation  depended  upon  efficient  shaking.  The 
whole  of  the  apparatus  was  placed  in  a  thermostat 
and  shaken  vigorously,  and  unless  this  shaking 
was   vigorous,    supersaturation    would   vitiate    the 
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results.  In  reply  to  Dr.  Ulxou,  he  siilU  the  volume 
measurements  iu  both  cases  wen  canted  out  under 
atmospberlc  pressure,  so  tbat  the  results  were  coin- 
parable.  It  was  possible  to  measoie  extremely 
small  concentrations  of  hydroxy]  ious  by  his 
method,  but  it  hail  never  been  used  tor  physio- 
logical liquids. 


TUK  AITI.H'ATION  OF  THE  I'ENTUIFUGE  IN 
COMMON  LABOBATOBx  PBAOTIOE. 

liV   r.   W.    K1XON.   PH.D..  M.80. 

An  attempt  has  been  made  to  construct  and  test 
a  centrifuge  that  would  be  In  price  within  the  reach 
of  the  smallest  laboratory,  and  at  the  same  time 
allow  an  application  Of  ordinary  laboratory  methods 
and  quantities  in  its  usage.  Any  motive  power 
may  be  employed,  the  most  satisfactory  being  a 
motor  provided  With  a  substantial  starting  resist- 
ance that  will  not  burn  out  If  the  motor  is  run  tor 
some  time  at  low  speed.  A  small  sixteenth' horse 
power  motor  has  been  used  with  success. 

Hand  or  foot  drive  may  be  used.  A  convenient 
and  readily  procured  gearing  can  be  made  by  re- 
placing by  a  pulley  the  emery  wheel  of  a  grinding 
machine,  and  lengthening  the  handle.  The  drive 
is  carried  by  a  round  leather  belt  (sewing  machine 
belting)  to  a  stepped  and  grooved  pulley  mounted  on 
the  driving  spindle  of  the  centrifuge,  which  is  of 
simple  construction  and  can  be  built  by  any  capable 
mechanic.  The  spindle  is  practically  an  elongated 
back  wheel  bicycle  bearing,  one  ball  bearing  being 
sunk  on  a  heavy  iron  base,  the  other  mounted  on 
a  stout  tube  which  surrounds  the  spindle  for  about 


half  Its  length  and  is  then  screwed  into  a  stout 
cross-piece  supported  on  two  pillars  which  are 
bolted  to  the,  heavy  Iron  base.  Immediately  below 
this  cross-piece  the  stepped  and  grooved  pulley  is 
fixed  on  the  spindle  by  a  set  screw.  To  the  upper 
end  of  the  spindle  an  arm  Is  fixed  by  means  of  a 
imi  :  this  arm  carries  in  plain  bearings  at  each  end 


a  rod  which  screws  at  each  end  into  collars  on 
Which  are  fixed  thin  brass  lubes  of  such  size  that 
the  usual  t;  in.  x  1  iu.  test  tube  is  a  snug  tit  with 
about,  an  inch  projecting  above  the  collar.  A  small 
pad  Of  cotton  wool  is  ii  the  bottom  of  each  tube. 
The  full  load  of  this  model  is  therefore  tour  such 
test  tubes. 

Modifications  in  design  suggested  by  a  lengthy 
use  of  the  model  are  a  tripod  mounting  for  the  top 
spindle  iu  place  Of  the  present  tube  and  cross  bar, 
and  in  place  of  the  arm,  a  disc  with  attachments 
for  a  greater  number  of  tabes,  variable  at  will. 

The  centrifuge  should  be  firmly  lixed  to  a  stout 
bench  and  have  some  protective  covering — a  cage 
of  stout  galvanized  wire  netting  with  one  side  cut 
away  slightly  for  the  drive  answers  this  purpose. 
The  belt  is  always  used  crossed. 

Ordinary  test  tubes,  if  selected  carefully,  serve 
most  purposes;  where  comparatively  high  tempera- 
tures have  to  be  used  iu  operations  subsequent  to 
centrifugiug  quartz  test  tubes  are  substituted. 

Further  details  can  be  seen  on  the  figure,  where 
the  more  essential  dimensions  are  noted. 

Such  a  machine  as  that  described,  with  motor 
and  resistance,  represents  an  outlay  of  about  £5; 
its  value  has  been  very  evident  during  three  years' 
use  in  the  laboratory. 

In  preparative  work  the  separation  of  substances 
difficult  to  filter  is  effected  more  rapidly  than  by 
suction  filtration.  Separation  of  crystals  from 
solvent  and  subsequent  washing  can  be  rapidly  and 
easily  carried  out.  In  almost  all  cases  the  solid 
settles  in  the  tube  in  the  form  of  a  cake  which  is 
not  disturbed  when  the  liquid  is  poured  off  and 
yet  is  sufficiently  soft  to  be  broken  up  by  vigorous 
shaking;  this  is  the  case  not  only  with  crystals  but 
with  precipitates  also,  and  thus  it  is  possible  to 
abbreviate  a  qualitative  analysis  very  considerably. 

In  gravimetric  analysis  the  curtailing  of  the  usual 
processes  should  be  very  marked.  It  should  be 
possible  in  a  great  number  of  cases  to  carry  out  the 
whole  of  an  estimation  in  one  vessel,  thus  avoiding 
not  only  the  errors  of  transference  but  also  the  use 
of  filter  paper  and  the  after-treatment  of  the  paper. 

A  number  of  test  analyses  which  have  been 
can  jed  out  have  indicated  the  utility  of  the  method. 
The  procedure  in  general  was  as  follows  : — A  glass 
or  quartz  tube  was  thoroughly  steamed  out.  dried, 
and  weighed.  The  temperature  at  which  the  tube 
is  dried  should  approximate  to  the  final  tempera- 
ture of  the  analysis.  The  substance  to  be  analysed 
is  weighed  into  the  tube ;  the  amount  should  be  less 
than  that  taken  for  ordinary  analysis,  particularly 
if  the  precipitate  to  be  formed  is  strongly  adsorp- 
tive,  such  as  barium  sulphate  or  aluminium 
hydroxide,  when  the  weight  taken  should  be  about 
one  quarter  the  usual.  In  such  cases  also  large 
excess  of  reagent  should  be  avoided.  The  substance 
is  dissolved,  precipitated,  and  centriftiged  (if  only 
one  tube  is  being  dealt  with  it  should  be  balanced 
in  the  machine  by  a  dummy),  and  the  clear  liquid 
is  poured  off,  the  precipitate  broken  up  and  washed 
by  slinking  or  boiling,  again  ceutrifuged,  and  the 
process  repeated  until  the  washings  are  satisfac- 
tory, then  as  much  as  possible  of  the  final  washing 
is  poured  away,  and  the  precipitate  dried  by  heat- 
ing lirst  in  an  oven  and  finally  over  a  burner  to  the 
required  temperature,  cooled,  and  weighed;  or  the 
tube  may  be  first  cautiously  heated  over  a  small 
flame  and  when  dry  receive  its  final  heating. 

In  certain  cases  a  fine  scum  appears  on  the  top 
of  the  liquid  in  the  tube  and  refuses  to  sink,  but 
it  may  be  conserved  in  one  of  two  ways.  If  the 
filtrate  be  poured  into  a  similar  tube  and  this  tube 
filled  to  the  top  with  water  the  scum  may  be  blown 
back  into  the  original  tube  by  a  smart  puff,  or  the 
formation  of  a  scum  may  be  prevented  by  the 
addition  of  a  very  small  quantity  of  a  solution  of 
saponin,  a  procedure  recommended  by  Nolte,  who 
carried  out  a  series  of  determinations  of  potassium, 
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sodium,  and  calcium  in  a  centrifugal  machine  of 
larger  type  iLandw.  Vermicbs-Stat.,  1915,  449.)  It 
may  be  mentioned  that  the  cost  of  Nolte's  instal- 
lation was  some  £150. 

The  value  of  the  method  of  which  a  general 
outline  has  been  given  may  be  seen  from  a  few 
results  obtained  mainly  by  students,  thus  making 
the  test  a  fair  comparison. 

In  a  series  of  precipitations  of  silver  chloride 
from  silver  nitrate  (each  of  which  occupied  li  hrs.). 
the  errors  in  weight  obtained  were  - 00007,  -  O-OOOG, 
-0  0009,  -0  0005,  -O-OOOti,  -00000,  and  -00005 
grm.,  the  weight  of  precipitate  being  about  0-4  grni. 
Again,  in  precipitations  of  barium  sulphate  from 
barium  nitrate  the  errors  were  +00001,  -00015. 
-00023.  -00010.  -00000,  -00007,  and  -00012 
grm..  the  weights  of  precipitate  varying  from  0-2 
to  0-75  grm. 

A  series  of  experiments  in  which  barium  sulphate 
was  precipitated  in  presence  of  various  salts  gave 
interesting  results,  showing  the  method  as  lending 
itselt  to  an  examination  of  adsorption  and  emphasis- 
ing the  known  adsorptive  properties  of  this  sub- 
stance. In  cases  where  a  well-known  adsorptive  sub- 
stance is  present  particular  care  should  be  taken  to 
exercise  restraint  in  the  use  of  reagents  and  also 
of  "  original  "  material.  If  barium  sulphate  be 
precipitated  by  the  addition  of  a  large  excess  of 
potassium  sulphate  the  results  are  uniformly  high. 
Again,  when  barium  sulphate  is  precipitated  from 
magnesium  sulphate  by  the  addition  of  twice  the 
theoretical  amount  of  barium  chloride,  the  errors 
are  much  higher  in  proportion  when  a  larger  weight 
of  material  is  used.  In  dealing  with  small  quanti- 
ties it  is  advisable  to  weigh  the  tube  used  before 
and  after  the  experiment  as  the  weight  loss  during 
repeated  boilings  is  with  some  types  of  glass  quite 
appreciable. 

A  number  of  estimations  of  tin  in  solder  were 
also  made,  the  complete  analysis  being  carried 
out  in  the  tube.  The  percentage  of  tin  found  by 
the  ordinary  method  was  2450  (probably  there  is  a 
constant  method  difference),  the  time  taken  for  a 
single  determination  being  three  hours.  The 
following  results  were  obtained  : — Sn  24-90.  24-92, 
24-81,  24S9.  24-7$.  24'87.  24-76%. 

A  number  of  other  determinations  have  been 
carried  out  with  equally  satisfactory  results.  The 
method  is  one  that  offers  in  a  great  number  of  cases 
many  advantages  with  a  considerable  saving  of  time 
and  with  little  initial  outlay,  and  it  seems  that 
almost  all  the  approved  gravimetric  methods  should 
be  capable  of  suitable  adaptation. 

It  is  with  pleasure  that  I  thank  the  Colston 
Society  for  a  grant  towards  the  expenses  of  the 
work,  also  Mr.  Alway,  Mr.  Tyler,  and  particularly 
Mr.  Vincent  for  a  large  number  of  analyses  carried 
out. 

Discussion. 

Dr.  H.  W.  B\waters  said  that  a  good  deal  of 
work  had  been  carried  out  in  America  on  the 
use  of  the  centrifuge  for  the  estimation  of  phos- 


phates. He  asked  whether  the  results  obtained  in 
a  centrifuge  compared  favourably  with  the 
ordinary  gravimetric  methods. 

Mr.  F.  Southerden  asked  whether  the  method  was 
satisfactory  in  dealing  with  precipitates  which  did 
not  settle  satisfactorily,  such  as  zinc  sulphide.  He 
suggested  that  where  a  large  number  of  estima- 
tions had  to  be  carried  out,  instead  of  weighing, 
l  he  depth  of  the  precipitate  might  be  measured. 

The  President  asked  whether  the  author  had 
used  the  method  for  such  special  work  as  the 
determination  of  phosphorus  in  iron  and  steel. 
There  were  several  processes  which  measured  the 
volume  of  the  precipitate  instead  of  weighing  it 
for  these  determinations,  and  it  appeared  to  him 
that  the  centrifuge  ought  to  be  specially  applicable 
to  these  processes. 

Dr.  Rixon,  in  reply,  said  that  he  had  satisfied 
himself  that  the  machine  could  be  used  satis- 
factorily for  a  number  of  cases  of  gravimetric 
analysis.  The  application  of  the  machine  to 
methods  in  which  the  depth  of  the  precipitate  was 
obtained  was  quite  possible,  although  he  had  not 
tested  them.  He  saw  no  reason  why  the  machine 
should  not  be  used  in  practically  any  gravimetric 
analysis. 


Dr.  E.  F.  Armstrong  read  a  short  paper  entitled 
'•  Some  Technical  Applications  of  Catalysis,"  in 
which  he  dealt  with  recent  developments  in  the 
catalytic  synthesis  of  acetaldehyde  and  acetic  acid. 
Under  the  present  circumstances  it  is  considered 
inadvisable  to  publish  this  paper. 


On  Wednesday  evening  the  members  were 
received  at  the  Bristol  Museum  and  Art  Gallery 
by  the  Lord  Mayor  and  Lady  Mayoress,  who  were 
attended  by  the  Sheriff. 


The  Annual  Dinner  was  held  at  the  Grand  Hotel, 
Bristol,  on  Thursday  evening,  the  President  occupy- 
ing the  chair.  Following  the  loyal  toast,  pro- 
posed by  the  President,  the  toast  of  the  Society 
of  Chemical  Industry  was  proposed  by  Mr. 
Windus,  and  responded  to  by  the  President,  and 
that  of  the  Bristol  and  South  Wales  Section  by 
Mr.  Lloyd  Howard,  and  responded  to  by  Dr.  T.  H. 
Butler,  who,  in  turn,  proposed  the  toast  of  the 
University  of  Bristol,  to  which  Prof.  Francis 
replied. 

The  dinner  was  followed  by  an  informal  concert. 


Friday  afternoon  was  devoted  to  visits  to  the 
tobacco  factory  of  Messrs.  W.  D.  and  H.  O.  Wills, 
Ltd.,  Messrs.  Parker  Brothers'  tanneries,  and  the 
University  Agricultural  and  Horticultural  Station. 
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Tin:    EXAMINATION   OF  OOMMHBOIAL    DEX- 
JlilN  AND  BELATED  STABCH  I'BODUCTS. 

BY   P.   W.   BARINOTON,   ALFRED  TINGLE,    AND  C.   E.   WATSON. 

The  mnterials  to  be  considered  come  under  two 
heads,  viz.,  (1)  starches  that  have  been  BO  treated 
as  part  ly  to  hydrolase  a  port  ion  of  the  material, 
and  121  inixt  ores  of  u'nl  rented  starches  with  starch 
that  lias  hroii  submitted  to  hydrolysis.  Both 
Classen  of  material  may  be  treated  analytically  in 
the  same  way. 

Starch  tarnishes  many  and  Ill-defined  products 
when  hydrolysed,  but  for  commercial  purposes  it 
often  suflices  to  distinguish  between,  and  deter- 
mine,   "starch"   and   "dextrin  gum." 

Our  Increasing  but  still  Incomplete  knowledge  of 
this  branch  of  carbohydrate  chemistry  has  caused 
the  name  starch  to  have  a  wider  and  more  vague 
meaning  than  formerly,  so  that  it  is  necessary  to 
define  the  sense  in  which  it  is  here  used.  Analy- 
tically we  consider  as  starch  the  carbohydrate  or 
group  of  carbohydrates  which,  whether  soluble  in 
cold  water  or  not,  form  a  solution  or  gelatinise 
with  hot  water,  give  a  blue  colour  on  treatment 
With  iodine,  and  are  precipitated  by  seml-satura- 
lion  of  the  cold  solution  with  barium  hydroxide. 

l'.v  dextrin  gum  is  meant  the  mixture  which 
results  from  the  hydrolysis  of  starch  when  the 
change  has  not  been  carried  so  far  as  a  complete 
conversion  into  sugars,  though  the  latter  may  be 
present  in  the  gum.  "  Dextrin  gum  "  gives  no  blue 
colour  with  Iodine  and  is  soluble  both  in  cold 
water  and  in  a  cold,  half-saturated  solution  of 
barium  hydroxide. 

The  method  of  Lamb  and  Harvey  (.T.  Soc.  Dvers 
and  Col..  1918,  34,  10;  this  J.,  191S,  133)  for  the 
analysis  of  these  mixtures  is  not  satisfactory.  It 
Includes  as  "  starch  "  only  insoluble  starch,  while 
soluble  starch  is  determined  as  part  of  the 
"dextrin."  We  have  found  that  when  the  starch 
and  dextrin  are  mixed  in  certain  proportions  it  is 
very  difficult  to  wash  the  former  free  from  the 
latter  with  water;  tiltrat  ion  is  very  slow  and  the 
starch  passes  into  solution  during  the  process  to  a 
serious  extent.  With  reference  to  our  first  objec- 
tion, we  admit  that  for  many  commercial  purposes 
it  may  be  desirable  to  determine  soluble  starch 
among  the  dextrins.  To  adopt  such  a  practice  in 
our  own  laboratory,  however,  would  not  be  satis- 
factory, as  importers  would  thereby  be  penalised. 

A  method  of  examination  which  is  both  short 
enough  for  practical  purposes  and  scientifically 
accurate  is  much  to  be  desired,  but  for  the  present 
we  have  aimed  at  simplicity  of  procedure  and  a 
probable  error  of  less  than  5%. 

Determination  of  dextrin  gum. — The  sample 
il  grin.)  Is  warmed  in  a  100  c.c.  graduated  flask, 
with  30  c.c.  of  water  until  just  gelatinised,  and 
cooled  quickly;  50  c.c.  of  a  cold  saturated  barium 
hydroxide  solution  is  next  added  (the  flask  being 
meanwhile  shaken),  followed  by  enough  water  to 
bring  the  total  volume  to  100  c.c.  The  solution  is 
tillered  through  a  dry  15  cm.  paper  and  an  aliquot 
port  ion  (50  c.c.)  of  the  filtrate  is  pipetted  into  a 
plat  ilium  dish.     After  the  addition  of  2  drops  of  a 


1%  phenolphthalcin  solution,  A/1  hydrochloric  acid 
Is  addi'd  cautiously  till  the  neutral  point  is  just 
passed.  A  faint  pink  colour  is  then  restored  by 
the  addition  of  two  or  three  drops  of  the  barium 
hydroxide  solution.  A  weighed  quantity  (about 
1(1  grins. I  of  sand  is  added,  and  the  dish  heated  on 
a  water-bath.  The  sand  should  lie  stirred  when 
almost  dry,  to  expose  the  maximum  surface  to  the 
air,  after  which  the  dish  is  transferred  to  a  well- 
regulated  oven  and  dried  to  constant  weight  at 
120°  c,  below  which  temperature  crystallised 
barium  chloride  is  dehydrated.  Dextrin  gum 
being  hygroscopic,  precautions  must  be  taken 
accordingly.  The  dish  Is  now  healed  strongly,  but 
not  beyond  the  temperature  necessary  for  the  com- 
plete combustion  of  the  organic  matter.  During 
Ignition  the  sand  should  hi'  well  stirred  at  intervals 
to  allow  full  exposure  to  the  air.  The  dish  and 
contents  are  then  cooled  and  weighed.  The  differ- 
ence in  weight  before  and  after  ignition  represents 
the  dextrin  gum  in  50  c.c.  of  filtrate,  i.e.,  in  half 
the  weight  of  sample  taken. 

Limit  of  accuracy, — The  phenojphthalein  and  the 

barium  hydroxide  added  in  excess  of  neutrality  are 
obvious  sources  of  irregularity,  but.  if  the  amounts 
laid  down  above  are  not  exceeded  this  is  un- 
important. A  blank  determination  showed  that  the 
total  resultant  error  from  this  source  was  11  milli- 
grams or  0-22%  on  the  basis  of  a  1-grm.  sample. 

The  precipitation  of  starch  by  barium  hydroxide 
is  not  quite  complete,  and  that  portion  which 
remains  in  solution  must  ultimately  be  weighed 
as  dextrin  gum.  The  error  likely  to  arise  from 
this  cause  was  found  by  making  blank  determina- 
tions of  dextrin  gum  in  two  samples  of  starch. 
No.  1  was  arrowroot  and  No.  2  a  corn  starch. 


No. 


Weight  of 
sample. 


Weight  of 

dextrin  pram 

round. 


grms. 
1-00 
1-00 


grms. 

nam;.:-; 
II-IMIS7 


Dextrin  gum 
found, 

/o« 


% 

106 
1-74 


Varying  weights  of  arrowroot  starch  were  added 
to  measured  volumes  of  a  well  standardised 
dextrin  solution  and  these  mixtures  were  examined 
by  this  method,  with  results  shown  in  the  follow- 
ing table  : — 


Mix- 
ture 
No. 

Weight 

of  starch 

taken. 

Weight  of 

dextrin  in    Dextrin, 
solution 

Total 
weight  of 

dextrin 
gum  fourd. 

Dextrin 

gum 

found. 

1 

2 

3 
4 

grms. 
1-50 
1-00 
1-00 
0-50 

grms. 
2-4879 
2-4879 
2-4879 
2-4879 

62-3 
713 
713 
83-2 

grms. 
2-4i:io 
2-3700 
2-5044 
2-4858 

% 

61-2 
07-9 
71-8 
831 

The  error  is  thus  within  the  limit  aimed  at, 
though  much  larger  than  would  be  tolerable  for 
purposes  of  careful  scientific  enquiry. 

Mixtures  of  unknown  composition  were  next 
examined,  all  being  ordinary  articles  of  commerce. 
They  were  :— (A)  "  Yellow  dextrin  " ;  (B)  "  Soluble 
starch";  (C)  "Soluble  gum"  (a  textile 
dressing);  (D)  "Treated  starch"  (believed  to  be 
a  starch  which  had  been  washed  with  dilute  acid). 
Each  sample  was  examined  independently  by  two 
analysts,  so  that  differences  in  the  result  of  dupli- 
cate analyses  display  all  the  error  which  can 
arise  from  "  personal  equation."  The  results 
obtained  were  as  follows: — Dextrin  gum  %  in 
(A)  00-00.  00-74:  (P.)  11(10,  11-XC;  ((')  -Jion,  2500; 
(Dt  1700,  15  72. 
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If  dextrin  gum  is  determined  by  the  above 
method  and  determinations  are  also  made  of  ash 
and  moisture,  the  starch  may  then  be  estimated 
by  difference.  Such  a  procedure  is  not  always 
desirable,  and  we  have  commenced  work  on  a 
method  for  estimating  the  total  starch  directly, 
by  means  of  the  polarimeter,  after  hydrolysis. 
The  pressure  of  departmental  routine  has  pre- 
vented the  completion  of  our  experiments.  At 
present  it  is  enough  to  say  that  we  have  found 
that  starch  which  has  been  precipitated  by  barium 
hydroxide  is  somewhat  more  rapidly  hydrolysed  by 
hydrochloric  acid  than  when  not  so  treated. 
Whether  the  hydrolysis  is  complete  we  are  not 
prepared  to  say,  but  we  find  that  under  our  ex- 
perimental conditions  (100°  C.  at  atmospheric 
pressure)  no  further  reduction  in  rotatory  power 
can  be  observed  after  11  hours.  Pending  the  com- 
pletion of  this  work  we  suggest  that  the  following 
determinations  on  such  starch  products  as  we  have 
been  considering  will  meet  most  commercial 
requirements :— (a)  Ash.  (b)  Moisture,  (c)  Dex- 
trin  gum  by  the  method  described  here,  (d)  In- 
soluble starch  and  (e)  reducing  sugars  by  some 
such  method  as  that  described  by  Lamb  and 
Harvey  (loc.  cit.).  (f)  Total  starch  by  difference 
[100  -  (a  +  b  +  c)].  (g)  Soluble  starch  by  differ- 
ence [f-d].  (h)  Non-reducing  dextrin  gum,  by 
difference  [c-e]. 

Our  method  may  also  be  applied  to  mixtures  of 
starch  and  gum  arabic,  such  as  are  sometimes  met. 
with  commercially. 

Analytical  Laboratory, 
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THE      UTILISATION     OP      THE      PEAT      RE- 
SOURCES   OP    CANADA. 

BY   B.   F.    HAANEL. 

Canadian  peat  deposits. 

The  total  area  of  Canada  covered  by  peat  bogs 
has  been  estimated  to  be  37,000  square  miles,  and 
the  average  depth  of  the  peat  deposits  is  put  con- 
servatively at  0  feet.  A  large  portion  of  this  area 
is  in  the  North-west  Territories,  and  the  Yukon, 
and  is  not  at  present  of  economic  importance,  but 
over  12,000  square  miles  are  situated  in  the 
central  provinces  of  Canada. 

Assuming  that  all  the  peat  in  this  12,000  square 
miles  is  suitable  for  the  manufacture  of  fuel,  it 
represents  a  quantity  of  standard  peat  fuel  (con- 
taining 25%  moisture)  equivalent  to  over  nine 
billion  tons,  which,  on  a  basis  of  actual  heating 
value,  is  equivalent  to  over  five  billion  tons  of 
good  anthracite  coal. 

During  the  past  ten  years  the  Mines  Branch, 
Department  of  Mines,  has  completely  investigated 
and  mapped  58  Canadian  bogs,  all  of  which  are 
situated  conveniently  with  respect  to  inhabited 
and  industrial  communities,  railway  and  other 
transportation  facilities.  The  investigations  are 
conducted  to  determine  the  principal  and  con- 
trolling characteristics  of  a  bog,  viz..  Its  area, 
depth,  quality  at  different  depths,  quantity  in  tons, 
and,  in  general,  its  suitability  for  any  particular 
purpose.  The  area  examined  in  detail  comprises 
170.000  acres,  and  represents  a  quantity  of  standard 
peat  fuel  estimated  at  120,000,000  tons.     Seven  bogs 


conveniently  situated  with  respect  to  Toronto 
could  supply  that  city  with  26,500,000  tons  of  fuel, 
and  seven  bogs  within  easy  reach  of  Montreal 
could  supply  23,500,000  tons  of  fuel.  Excellent 
bogs  are,  likewise,  conveniently  situated  with 
respect  to  thickly  inhabited  communities  in  Nova 
Scotia,  New  Brunswick,  and  other  parts  of 
Canada. 

Past  efforts  to  create  a  peat  industry. 

Whether  or  not  a  particular  natural  substance 
shall  be  exploited,  has  usually  been  decided  from 
a  "  profit"  point  of  view.  Peat,  not  holding  forth 
great  prospects  for  fabulous  profits,  failed  to 
attract  the  attention  of  large  capitalists  and  in- 
dustrial men,  and  therefore  the  creation  of  a  peat 
industry  wTas  left  in  the  hands  of  a  few  earnest 
and  honest  men  with  insufficient  capital  to  suc- 
ceed in  an  undertaking  of  this  kind,  and  a  few  dis- 
honest promoters.  Several  attempts  have  been 
made  and  as  many  failures  with  loss  of  capital 
involved  have  been  recorded.  But  the  larger  portion 
of  the  capital  lost  could  have  been  saved  and  a 
flourishing  peat  industry  long  ago  established  if 
the  promoters  had  been  advised  by  accredited  en- 
gineers who  understood  their  business.  Instead, 
however,  of  profiting  by  the  experiences  of  Euro- 
pean investigators,  money  was  expended  in  develop- 
ing and  testing  ideas  which  had  long  ago  been  dis- 
carded as  impracticable  and,  in  many  cases,  im- 
possible in  the  peat-using  countries  of  Europe. 
Not  until  the  results  of  the  investigations  con- 
ducted by  the  Mines  Branch  of  the  Department  of 
Mines  concerning  the  economic  methods  employed 
for  the  manufacture  of  peat  fuel  In  European  coun- 
tries were  placed  at  the  disposal  of  the  public,  were 
men  with  unpractical  ideas  dissuaded  from  in- 
teresting people  in  their  schemes. 

I  believe  that  the  time  is  at.  hand  when  necessity 
will  decide  that  Canadians  utilise  their  peat,  re- 
sources, and  in  the  most  efficient  maimer.  The 
exploitation  of  natural  resources,  by  the  indivi- 
dual, for  the  sole  purpose  of  creating  huge  profits 
appears  to  be  a  thing  of  the  past — at  least  it  is  to 
be  hoped  so. 

Desci-iption  of  peat. 

Peat  is  a  substance  formed  by  the  incomplete 
decomposition  of  vegetable  matter  either  in,  or  in 
the  presence  of,  water.  The  deposition  of  peat- 
forming  matter  may  not  be  continuous,  but  may 
occur  at  irregular  intervals;  moreover,  the  vege- 
table matter  composing  the  detritus  laid  down  in 
the  different  periods  may  be  of  many  different 
species.  Consequently,  a  bog  of  considerable  depth 
will  have  represented  in  it  a  series  of  strata  or 
layers  which  may  comprise  many  different  forms  of 
plant  life.  The  stages  of  decomposition  to  which 
the  various  layers  have  proceeded  may  also  be 
quite  different.  Material  composing  a  peat  bog 
may  consequently  be  far  from  homogeneous. 

The  layers  composing  an  old  and  well-humified 
peat  bog  are  often  so  altered  that  scarcely  a  trace 
of  the  original  plant  structure  remains.  In  such 
cases  the  peat  mass  is  composed  of  such  minute 
particles  that  in  its  natural  state  (associated  with 
water)  it.  possesses  many  of  the  properties  of  a 
colloid.  The  chemical  alteration  of  the  plant  sub- 
stances entering  into  the  formation  of  all  peat 
bogs  gives  rise  to  hydrocellulose,  a  gelatinous  sub- 
stance possessing  the  property  of  absorbing  many 
times  it  own  volume  of  water.  It  is  a  true  colloid, 
and  has  properties  which  are  of  the  greatest  im- 
portance in  the  manufacture  of  peat  fuel.  This 
substance  is  distributed  throughout  the  peat  bog, 
but  the  quantity  present  in  any  particular  section 
or  layer  is  dependent  on  the  nature  of  the  plants 
composing  such  portions  or  sections  and  the  degree 
to  which  the  humification,  or  chemical  alteration, 
has   proceeded.     It    is,   therefore,   seldom,   if  ever. 
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round  uniformly  distributed  throughout  an  entire 

t">g. 

Peat,  In  Its  natural  state,  is  generally  associated 
with  about  nine  times  Its  weight  of  water,  and, 
mi.rc.iv.-i-,  the  solid  matter  represents  nol  only 
combustible  substance,  but  also  ash  and  other 
mineral  matter.  The  separation  of  this  large 
quantity  of  water,  and  the  handling  of  so  large  a 
quantity  of  raw  peal  substance,  in  order  i<>  obtain 
■  comparatively  small  quantity  of  combustible 
matter,  represent  lh<-  mil  problems  in  converting 
peal  int..  fuel,  on  a  commercial  basis,  and  in  a 
thoroughly  economic  manner. 

Ignorance  of  the  physical  and  chemical  proper- 
ties of  peat,  anil  a  complete  lack  of  knowledge 
concerning  the  results  of  the  efforts  made  by  Euro- 
pean Investigators,  distributed  over  more  than  a 
century,  an-  directly  responsible  tor  the  lamentable 

failures  Willi    which  the  attempts   in  Canada  have 

met. 

Manufacture  of  peat  fuel. 
In  order  to  remove  the  water  content  of  peat, 

and  l>>  convert  the  substance  ililo  :i  convenient  form 
of    fuel,    many    people    have    proposed    to    employ 

presses  of  various  designs,  ami  to  briquette  the 

l.  M.luc.  All  such  attempts  were  doomed  to  failure. 
since  the  very  nature  of  peal  prohibits  the  employ - 
iietit  of  pressure  for  the  removal  of  the  water. 
The  water  content  of  woll-huiiiitic.l  peat  cannot  be 
reduced  to  below  80—85%  by  pressure  alone, 
aud,  even  in  the  case  of  very  librous  peats,  it  has 
been  only  possible  to  reduce  the  water  content  to  a 
trifle  below  80%  by  pressure.  The  bulk  of  the 
water  content,  therefore,  must  be  removed  by  other 
means,  that  employed  usually  having  been  artificial 

heat.     Such  processes,  employing  pressure  and  arti- 

ticiai    heat,    tire    absolutely    uneconomical,    and, 

under  present  conditions,  any  process  devised  for 
the  manufacture  of  peat  fuel  which  depends  on  the 
employment  of  pressure  or  artificial  heat,  or  both, 
for  the  removal  of  the  water  content,  will  inevit- 
ably  result   in  failure. 

M.  Bkenberg,  a  Swedish  chemist,  who  devoted 
a  large  part  of  his  life  to  the  investigation  of 
problems  connected  with  the  manufacture  of  peat 
fuel,  considered  fliat  the  great  difficulty  with  which 
peat  parted  with  its  water  content  was  due  to  the 
bydrocellulose.  He,  therefore,  attempted  so  to 
alter  this  substance  chemically  that  the  residue 
resulting  would  more  readily  part  with  its  water 
by  pressure  alone,  and  he  d< -vised  ,-t  process  accord 
ing  to  which  the  raw  peat,  containing  upwards  of 
90%  of  water,  was  submitted  to  high  temperature 
and  pressure  in  specially  designed  iron  tubes.  The 
material  was  carbonised,  the  hydroeellulose  was 
decomposed,  aud  a  material,  considerably  richer 
in  carbon  and  of  an  appreciably  higher  calorific 
energy,  was  produced.  T'.ut  this  altered  substance 
still  refused  to  part  with  the  major  portion  of  its 
moisture  through  pressure.  The  bulk  of  the  wal  -r 
still  had  to  be  removed  by  artificial  heat.  Although 
several  million  dollars  have  been  expended  on  this 
process  by  an  English  syndicate,  and  about  forty 
thousand  dollars  more  by  Hie  Swedish  Govern- 
ment, it  is  to-day  not  a  commercial  success. 

Teat  fuel,  however,  is  being  manufactured  eco- 
nomically and  on  a  commercial  scale  in  many  of 
the  European  countries,  and  this  industry  hasbeen 
expanding  and  growing  more  secure. 

The  only  economic  process  in  existence  to-day  is 
that  which  employs  the  sun  and  the  wind  for 
removing  the  moisture.  This  process  is  called  the 
"  wet  process."  and  the  product  obtained  is  termed 
"  machine  peat."  This  is  the  process  which  the 
Mines  Branch,  Department  of  Mines,  demonstrated 
at  the  Government  peat  plant  at  Alfred,  Ont. 

The  "wet  process"  consists  of  the  following 
Steps:  -(1)  Excavating  the  raw  peat  by  hand   or 


by  specially  designed  mechanical  excavators.  C2) 
Transferring  the  excavated  material  to  the  hopper 
of  a  specially  designed  macerator.  (8)  Transfer- 
ring and  spreading  this  pulped  peat  on  ibe  portion 
ot  the  bog  prepared  tor  drying  purposes,  i.lt  rut- 
ting the  spread  peat,  when  Sufficiently  set,  trans- 
versely and  longitudinally  into  blocks,  which. 
when  dried  to  about  35%  moist  me.  have  the  dimen- 
sions of  ordinary  building  bricks. 

The  macerator,  which  performs,  perhaps,  the 
most  Important  function  of  the  em  in-  process,  con- 
sists of  a  cylindrical  shell,  inside  which  is  a  sit 
of  spiral  rotating  knives  and  a  Bel  of  knives  fixed 
to  the  inside  of  the  cylinder.  The  malerial  fed  lo 
the  hopper  is  forced  by  the  spiral  knives  through 
and  against  the  lixed  knives.  The  fibres,  steins, 
and  pieces  of  wood,  which  are  often  found  scat- 
tered  throughout  a  bog,  are  cut,  lorn  or  ground 
into  small  fragments,  and  the  peal  composing  the 
different  layers  of  the  bog  and  the  hydroeellulose 
are  thoroughly  intermixed.  The  degree  lo  which 
pulping  is  carried  is  determined  by  regulating  the 
opening  of  the  spout  through  which  the  pulped 
material  has  to  pass. 

During  the  drying  stage,  the  hydroeellulose 
content  of  the  peat  performs  a  very  important 
function.  It  serves  to  bind  the  particles  of  the 
peat  together,  forming  a  concrete  whole,  and  pre- 
vents the  peal  blocks  from  re-absorbing  moisture 
when  the  drying  period  is  interrupted  by  wet 
weather.  This  waterproofing  of  the  peat  block  is 
due  to  the  fact  that  the  colloidal  substance  forms 
a  skin  covering  the  outside  of  the  block,  which 
always  assumes  a  slate  of  complete  saturation. 
Hence  it  acts  as  a  vehicle  for  conveying  the 
moisture  from  the  inside  of  the  brick  to  the  atmo- 
sphere. The  moisture  evaporated  from  the  out- 
side of  the  block  by  the  sun's  heat  is  immediately 
balanced  by  moisture  drawn  from  within.  This 
equilibrium  is  always  maintained  until  drying  is 
complete.  During  rainy  weather  the  rain  brings 
the  skin  to  its  maximum  saturation,  thus  prevent- 
ing moisture  from  reaching  the  interior  of  the 
block.  The  blocks,  as  the  drying  proceeds,  con- 
tract and  become  denser  and  more  resistant  to 
breakage. 

The  Department  of  Mines  manufactured,  during 
the  two  seasons  the  Government  plant  was  in 
operation,  about  3000  tons  of  standard  peat  fuel. 
A  large  part  of  this  was  sold  at  a  nominal  price 
to  householders  in  Ottawa  and  in  the  vicinity  of 
the  plant:  150  favourable  opinions  regarding  the 
value  of  this  fuel,  from  those  who  tried  it,  were 
collected  by  the  Canadian  Teat  Society,  and  pub- 
lished in  their  Journal. 

Cost  of  manufacture. 

The  results  of  the  manufacturing  operations 
conducted  at  Alfred  indicate  that,  with  strict 
business  management,  peal  can  be  manufactured 
for  81.70  per  ton  on  the  field.  This  figure  includes 
all  overhead  charges,  such  as  interest  on  invest- 
ment, amortisation,  etc.  The  machine  employed 
depended  on  hand-dug  peat,  and,  for  an  output  of 
30  tons  per  day,  14  men  were  required. 

The  newer  plant  which  was  erected  on  the 
Government  bog,  after  its  sale  to  private  parties, 
was  equipped  with  mechanical  excavators, 
spreader,  cable-way  for  transporting  pulped  peat 
to  drying  field,  and  many  other  innovations  and 
improvements.  Mr.  E.  V.  Moore,  who  erected  this 
plant,  and  operated  it  during  the  experimental 
stage,  informed  the  author  that  the  results  obtained 
showed  that  peat  could  be  manufactured  at  a  cost 
considerably  below  that  obtained  with  the  Govern- 
ment plant.  The  conditions  prevailing  at  the  time 
war  was  declared  unfortunately  prevented  the 
operation  of  this  plant  under  thoroughly  commer- 
cial conditions. 
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Properties  of  peat  fuel. 

The  following  is  a  summary  of  the  properties  of 
peat  manufactured  as  described  : — 

*  "Peat  is  a  clean  fuel  to  handle;  has,  as  a 
rule,  a  very  low  ash  content,  and  produces  no  soot 
or  other  deposit  when  burned  in  an  ordinary  cook- 
ing stove  or  open  fireplace.  The  ash,  moreover, 
is  in  a  very  finely  divided  condition,  free  from 
combustible  matter,  and  can  be  easily  removed 
from  the  stove  or  fireplace.  Clinkers  are  not 
formed.  On  account  of  the  ready  manner  in  which 
peat  fuel  ignites,  often  a  little  paper  or  a  few 
shavings  are  sufficient  to  start  the  fire.  Peat  fuel, 
on  the  other  hand,  is  more  bulky  than  coal  and  is 
of  lower  heating  value  per  pound.  The  relation 
between  anthracite  coal  and  peat  fuel  as  regards 
heating  value  per  pound  is  12,500  :  7000  or  IS  :  1, 
that  is,  one  pound  of  the  average  anthracite  coal  is 
equivalent  in  heating  value  to  1-S  pounds  of  peat 
fuel,  containing  25%  moisture.  For  a  definite 
heating  value,  therefore,  it  is  necessary  to  store 
IS  times  the  weight  of  the  coal  required  in  peat 
fuel.  The  volume  occupied  by  the  peat  fuel,  owing 
to  its  low  specific  gravity,  will  also  be  much  larger 
than  that  of  coal.  One  cubic  foot  of  ordinary 
furnace  anthracite  coal  weighs  approximately 
56  pounds,  while  one  cubic  foot  of  machine  peat 
weighs  about  27  pounds.  The  volume  of  peat  re- 
quired to  equal  coal  of  the  above  heating  value 
will,  therefore,  be  about  3-6  to  4  times  that  of 
the  coal." 

Peat  is  an  excellent  fuel  for  many  of  the 
domestic  purposes  for  which  coal  is  commonly 
used,  and  can,  if  certain  changes  are  made  in  the 
design  of  house  heating  plants,  be  utilised  in 
general  for  house  heating.  But  peat  possesses 
certain  chemical  characteristics  which  make  it 
specially  valuable  as  a  source  of  nitrogen. 

Nitrogen  content  of  peat. 

The  peat  bogs  so  far  examined  in  Canada  all 
exhibit  a  high  nitrogen  content,  and  certain  of 
them  have  an  unusually  high  nitrogen  content. 
Peat,  therefore,  becomes  a  most  valuable  source 
of  nitrogen  for  the  manufacture  of  ammonia  and 
other  nitrogen  compounds. 

In  thirteen  of  the  bogs  so  far  examined  in  the 
province  of  Ontario,  the  nitrogen  content  of  the 
peat  reduced  to  a  basis  of  25%  moisture  is  1-3%. 
The  total  standard  fuel  content  of  these  13  bogs  is 
43.000,000  tons.  The  total  nitrogen  available  is, 
consequently,  560,000  tons,  and  this  quantity  will 
give,  with  present  day  efficiency  of  recovery  (as 
obtains  with  the  by-product  recovery  producer) 
1,S00,000  tons  of  ammonium  sulphate.  This,  of 
course,  is  simply  one  of  the  by-products.  I  shall 
refer  to  the  process  employed  later. 

Utilisation  of  peat  fuel  for  industrial  purposes. 

For  power  and  metallurgical  purposes  it  has  been 
demonstrated  that  peat  is  an  efficient  and  entirely 
satisfactory  substitute  for  coal.  Coal,  of  course, 
is  much  more  convenient  to  handle,  but  the  require- 
ments of  the  one  can  be  fulfilled  by  the  other, 
provided  the  cost  is  the  same. 

The  problems  presented  in  the  utilisation  of  peat 
fuel  for  the  generation  of  a  power  gas.  with  or 
without  by-product  recovery,  have  been  solved  with 
entire  satisfaction,  and  the  use  of  peat  for  the 
generation  of  steam  for  power  or  other  purposes 
is  an  assured  economic  fact.  So  far  as  the  use  of 
peat  for  metallurgical  purposes  is  concerned,  we 
can  point  to  the  by-product  recovery  peat  coking 
plants  in  Germany  and  Russia. 

It  will  be  seen,  therefore,  that  peat  has  been  and 
can  be  used  for  very  nearly  all  of  the  purposes  for 

*  From  address  priven  by  Dr.  Eugene  Haanel  before  Con- 
servation Commission,  Ottawa,  November  27,  1917. 


which  coal  for  over  a  century  has  been  the  only 
fuel  used.  But  for  certain  reasons  the  plants 
erected  at  large  expenditure  to  accomplish  these 
ends  are  no  longer  in  operation,  although  the  pro- 
ducts obtained  have  been  eminently  satisfactory. 
In  regard  to  the  large  peat  coke  plants  operated 
for  some  time  in  Germany,  and  which,  for  several 
years,  have  been  closed  down,  the  companies'  state- 
ments show  that  the  businesses  were  profitable, 
and  the  products  met  with  a  ready  sale  and  at 
fairly  high  prices. 

The  entire  trouble  is  to  be  found  in  the  difficulty 
of  supplying  the  requisite  quantity  of  sufficiently 
dry  peat  to  permit  the  plant  to  operate  at  full 
capacity  throughout  the  year,  and  to  supply  a  pro- 
duct (coke  in  this  instance)  which  could*  be  sold 
sufficiently  cheaply  on  the  open  market  to  compete 
with  coal  coke.  This  is  the  great  trouble  with  many 
of  the  larger  undertakings  of  a  more  or  less  com- 
plex nature;  the  factors  involved  ar§  not  known, 
or  else  are  not  well  enough  understood,  and,  since 
the  demand  for  the  special  products  under  con- 
sideration can  or  could  be  met  by  the  products 
obtained  from  coal,  the  necessity  for  manufactur- 
ing the  former  product  was  not  apparent.  As  coal 
becomes  scarcer,  and  its  price  per  ton  rapidly  in- 
creases, so  will  that  of  all  the  products  derived 
from  it,  and  then  the  above  described  peat-coke 
plants  will  come  into  their  own.  This  time  is  not 
far  off. 

The  treatment  of  peat  fuel  in  gas  producers,  with 
or  without  by-product  recovery,  presents,  however, 
a  totally  different  aspect.  In  the  case  of  a  gas 
producer  without  by-product  recovery,  that  fuel  Is 
used  which  experience  shows  is  the  cheapest,  and 
the  problem  is  simply  one  concerning  the  relative 
cost  of  peat  fuel  and  other  fuels  obtainable. 

In  the  case  of  by-product  recovery  plants,  the 
situation  is  somewhat  different.  It  is  presumed 
that  the  principal  aim  of  all  by-product  recovery 
producer-gas  plants  is  the  generation  of  a  power 
or  industrial  gas  with  the  maximum  recovery  of 
ammonia.  Consequently,  the  nitrogen  content  of 
the  fuel  becomes  one  of  the  governing  factors — 
in  certain  cases  the  governing  factor. 

This  is  a  case  where  peat  might  successfully 
compete  with  coal,  even  though  for  a  definite 
heating  value  peat  be  more  expensive  than  coal. 
The  profits  resulting  from  the  recovery  of  sulphate 
of  ammonia  increase  rapidly  with  an  increase  in 
the  nitrogen  content  of  the  fuel.  It  will  at  once 
be  evident  why  certain  of  our  peat  bogs,  in  which 
the  nitrogen  content  is  over  2%,  are  so  valuable 
for  this  kind  of  exploitation. 

Plants  of  this  description  have  been  erected  in 
Italy  and  Germany,  for  the  purpose  of  generating 
electricity  and  recovering  the  nitrogen  of  the  fuel 
as  ammonia.  One  plant,  in  fact,  near  Venice,  Italy, 
was  established  for  the  sole  purpose  of  recovering 
the  nitrogen  content  of  the  peat  fuel.  Two  Italian 
plants  are  in  operation  to-day,  even  though  at  one 
of  the  plants  the  peat  is  of  inferior  quality  as 
regards  both  its  calorific  energy  and  nitrogen  con- 
tent, and  is  exceedingly  difficult  to  win. 

The  German  plant,  according  to  last  reports,  is 
out  of  commission,  owing  to  the  fact  that  the  nitro- 
gen content  of  the  peat  proved  to  be  too  low  for 
profitable  operation.  Trouble  was  also  experienced 
in  the  winning  of  the  fuel.  The  tars  obtained  as 
a  by-product  at  these  plants  were  not  considered 
to  be  of  sufficient  value  for  special  treatment,  so 
were  burned  under  the  boilers  to  help  conserve 
fuel. 

There  are  several  bogs  situated  near  certain  of 
our  industrial  centres  which  are  exceptionally  high 
in  nitrogen,  of  excellent  heating  value,  and  thor- 
oughly satisfactory  as  regards  quantity  of  fuel. 
If  these  bogs  were  exploited  in  the  manner  above 
outlined,  and  developed  on  a  sound  business  basis, 
failure  would  be  impossible.     In  fact,  it  has  been 
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Bhown  that,  in  special  cases,  a  large  profit  on  the 
Investment  could  be  made  on  the  recovery  and  Bale 

of  the  BOlphate  of  ammonia  alone,  i.e.,  BawiTTllTIg 
the  power  gas  to  be  thrown  away.  Such  Instal- 
lations dn  not.  however,  prove  profitable  when 
under  a  certain  capacity,  <■..'/.,  looo  horse  power  is 
i  he   leasl   capacity  recommended. 

c,i  in nition    of  a  turner  anil    industrial  ijas. 

I'hc   comparatively   low    heating  value  of  peat 

fuel,  together  with  its  high  water  ((intent,  make 
it  Imperative  that  this  class  of  fuel  be  utilised  ns 
close  as  possible  to  the  source  of  Its  manufacture. 
Only  when  long  hauls  an'  obviated  and  every  pos- 
sible economy  is  Introduced  in  the  manufacture  and 
Utilisation  of  the  fuel,  can  peal  for  general  pur- 
poses  be  employed  in  coni|>etUion  with  coal.  Since 
peat,  as  a  rule,  is  so  rich  in  nitrogen,  every  effort 
Should  Ik-  made  so  to  utilise  it  that  the  highest 
i,  recovery  of  the  nitrogen  could  be  realised. 
The  prolits  derived  from  the  by-products  would 
appreciably  decrease  the  cost  of  the  power  or  power 
gas,  if  tills  were  the  principal  object.  A  plant 
suitably  situated  with  respect  to  a  city  or  group  of 
towns  or  villages  could  supply  a  gas  which  could 
be  used  for  power,  industrial,  or  domestic  purposes, 
thus  rendering  those  communities  entirely  indepen- 
dent of  coal  for  heat  for  all  purposes.  The  gas  for 
various  purposes  could  be  transmitted  through 
special  mains  to  the  towns  or  cities,  and  then  sup- 
plied through  the  gas  mains  already  In  place,  pro- 
viding such  arrangement  could  be  made. 

A  large  manufacturing  and  industrial  area  in 
South  Staffordshire,  England,  Is  supplied  with  a 
power  and  industrial  .gas  generated  at  a  large 
Uond  gas  plant  situated  near  a  source  of  low 
grade  coal.  There  is  no  reason  why  similar  plants 
using  peal  Should  not  be  erected  in  this  country, 
especially  in  those  portions  which  are  dependent 
on  Imported  coal  for  heat  (both  industrial  and 
domestic), 

In  regard  to  the  utilisation  of  peat  fuel  for  the 
generation  of  steam  power,  I  shall  only  make  the 
general  statement  that  there  are  conditions  and 
situations  in  this  country  which  would  be  entirely 
favourable  to  the  use  of  peat  for  this  purpose. 

Peat  as  a  source  of  oil  and  retort  gus. 

The  rapidly  increasing  demand  for  oils  suitable 
for  use  in  internal  combustion  engines,  and  the 
known  scarcity  of  petroleum  products  in  Canada, 
naturally  prompt  us  to  consider  our  own  available 
sources  of  oils. 

The  principal  source  of  oil  other  than  the  petro- 
leum fields  of  Ontario  exists  in  our  oil  shale 
deposits  of  New  Brunswick,  ami.  perhaps,  those 
existing  in  other  provinces  of  Canada.  Certain 
of  the  lignites  of  the  western  provinces  should  in 
time  become  a  valuable  source  of  oils,  and,  to 
n  certain  extent,  peat  could  be  utilised  for  this 
purpose. 

In  the  manufacture  of  peat  coke,  as  conducted 
in  Germany  prior  to  the  war,  the  following  by- 
products were  obtained  from  the  distillation  of 
•the  tar  recovered  :— Light  oils,  for  either  illumi- 
nating purposes  or  the  manufacture  of  oil  gas. 
Heavy  oils,  suitable  for  lubricating  purposes. 
Paraffin,  phenol,  and  asphalt.  Tar  water,  con- 
taining ammonia,  acetic  acid,  and  methyl  alcohol. 
When  coked  according  to  the  Zeigler  process 
RL6  tons  of  peat  containing  C  35-3,  11  3-4,  N  0-7. 
S  0  1.  O  28-4,  ash  0-9,  moisture  310%,  and  having 
.i  calorific  value  of  3792—3423  calories  per  kilo., 
or  7S25— llKll  R.Th.U.  per  lb.,  yielded  W8-7  tons 
of  peat  coke,  25S  tons  of  tar.  and  2090  tons  of 
tar  water.  The  25-8  tons  of  tar  yielded  on  dis- 
tillation 110  tons  of  light  oils.  .",!i  tons  of  heavy 
oils.  1-8  tons  of  paraffin,  7-6  tons  of  phenol,  and 
0-8  ton  of  asphalt,  a  total  of  4-5%  of  the  weight. 
of  peat  coked.  The  2090  tons  of  tar  water  yielded 
on   further  treatment    1-8  tons  of  methyl   alcohol, 


(Ml  ton  of  ammonia,  and  2-5  tons  of  acetic  acid. 
The  heating  value  of  the  gas  produced  was  322 
B.Th.U.  per  cubic  foot. 

The  above  figures  are  taken  from  the  Mines 
Branch  Report  :  "  Peat  and  Lignite:  their  Manu- 
facture and  Uses  in  Europe." 

Attempts  have  also  been  made  to  retort  peat,  for 
the  sole  purpose  of  generating  illuminating  gas. 
but  they  failed  owing  to  the  high  cost  of  the  peal 
used. 

The  utilisation  of  peat  for  the  production  of  coke, 
illuminating  gas,  or  for  the  recovery  of  oils  alone, 
depends  entirely  on  the  quantity  of  peat  fuel  avail- 
able, and  the  price  tit  which  it  can  be  obtained. 
It  is  not  a  difficult  matter,  therefore,  to  decide 
whether  or  not  the  utilisation  of  peat  for  such 
purposes  is  feasible. 

The  establishment  of  a  peat  industry. 

Many  attempts  have  been  made  to  start  a  peat 
industry  in  Canada,  but  for  various  reasons  they 
have  all  resulted  in  failure.  A  flourishing  peat 
industry  must  be  established,  despite  past  failures 
but  we  cannot  afford  to  have  any  more  such 
attempts  terminate  in  this  way. 

The  establishment  of  a  peat  industry  along  the 
lines  suggested  demands  the  support  and  sympathy 
of  the  various  recognised  engineering  professions. 
In  the  first  place,  no  attempt  should  be  made  to 
manufacture  peat  fuel  without  the  aid  of  a  well 
recognised  peat  engineer — one  who  is  thoroughly 
familiar  with  the  laying  out  of  a  bog  for  manu- 
facturing purposes,  and  competent  to  design,  erect, 
and  operate  the  machinery  required ;  and,  secondly, 
no  new  processes  or  revolutionary  improvements 
on  well-known  economic  existing  processes  should 
be  considered  until  the  manufacture  of  peat  fuel 
on  a  commercial  scale  according  to  a  well-known 
and  well-tried  economic  process  lias  been  securely 
established.  Then,  and  only  then,  can  attention 
be  directed  towards  the  improvement  of  existing 
processes,  or  the  devising  of  new  ones. 

The  erection  of  chemical,  metallurgical,  or  power 
plants  designed  for  the  exclusive  usefOf  peat  fuel, 
should  never  be  attempted  until  specialists  in  the 
various  lines  involved  are  consulted,  and  the  entire 
proposition  considered  from  every  possible  angle. 
If  such  care  is  taken,  failure  will  not  result,  and 
the  erection  of  one  successful  plant  will  lead  to  the 
rapid  erection  of  others. 

Finally,  the  people  of  Canada  should  be  educated 
to  realise  the  necessity  of  utilising  their  own  re- 
sources, even  at  some  sacrifice  in  the  beginning, 
instead  of  those  obtained  from  some  foreign  source. 
In  fact,  this  idea  appears  so  important  that  I 
would  even  advocate  Government  legislation  which 
would  assist  in,  and  insist  upon,  the  utilisation  of 
our  own  natural  resources. 

Received  July  11,  1918. 
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(This  J.,  July  15,  1918,  191—201  T.) 
Errata. 

Page  198  t,  col.  1,  line  27,  for  "  nitric  acid  and 
cupric  chloride  "  read  "  cupric  chloride  and  nitric 
acid."  Lines  30  and  31,  for  "  picric  acid  and 
cupric  chloride  "  read  "  cupric  chloride  and  picric 
acid."     Line  4,  for  "  fig.  18  "  read  "  fig.  17." 

Page  201  t,  col.  1,  line  0  from  bottom,  for 
"  72  tons  and  2(5  tons  "  read  "  20  and  72  ft.-lb 
respectively." 
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APPLICATION    OF  THE  POLENSKE  METHOD 

TO   THE    ANALYSIS   OF   SOAPS    AND   FATTY 

ACIDS. 

BY   PERCIVAL   J.    FRIER,    F.I.O. 

No  mention  has  apparently  been  made  of  the 
use  of  the  Polenske  method  (measure  of  the  in- 
soluble volatile  fatty  acids)  in  the  analysis  of  the 
insoluble  mixed  fatty  acids  from  oils  and  fats. 
In  the  examination  of  soaps,  as  well  as  of  com- 
mercial fatty  acid  mixtures,  the  original  oils  are 
not  available;  yet,  in  the  former  case  especially, 
coconut  and  palm  kernel  oils  have  been  very  largely 
employed  for  the  special  properties  which  they 
confer  on  the  soap. 

The  author  has  investigated  the  subject,  and 
finds  that,  although  the  usual  saponification  is 
unnecessary  (the  volatile  fatty  acids  distilling 
over  on  simply  boiling  with  water),  it  is  advisable 
to  adopt  the  standard  method,  especially  in  view 
of  the  fact  that  the  fatty  acids  from  commercial 
soaps  as  well  as  industrial  samples  of  fatty  acids 
frequently  contain  proportions  of  neutral  oils  and 
fats. 

In  all  cases  examined  of  soaps  made  from  coco- 
nut and  palm  ikernel  oils,  the  liberated  fatty  acids 
gave,  on  distillation,  considerable  proportions  of 
soluble  volatile  acids,  amounting  to  one-half  to 
nine-tenths  the  normal  Reichert-Meissl  values.  The 
figure  was  variable,  according  to  the  amount  of 
water  used  to  dissolve  the  soap  and  whether  the 
fatty  acids  were  subsequently  washed. 

It  was  found  convenient  to  use  the  standard 
weight  of  material,  i.e.,  5  grins.,  for  the  estima- 
tion, all  the  other  details  of  the  standard  method 
being  observed.  (The  weight  of  sodium  hydroxide 
employed,  vi~.,  1  grin.,  was  sufficient  to  neutralise 
the  fatty  acids  and  leave  sufficient  excess  to 
ensure  saponification  of  any  neutral  glycerides 
present.) 

In  the  case  of  soap  it  is  desirable — though  not 
absolutely  essential — that  a  uniform  method  of 
determining  the  fatty  acids  should  be  employed. 
The  following  is  suggested :  The  percentage  of 
fatty  acids  in  the  sample  is  ascertained,  and  a 
quantity  of  the  soap  taken  equivalent  to  10  grms. 
of  the  fatty  acids  (thus  in  case  of  a  60%  soda  soap 
166  grms.  is  used;  or  with  a  40%  potash  soap 
25  grms.).  Water  is  added  to  make  the  weight  up 
to  200  grms.,  the  mixture  heated  to  complete 
solution,  a  few  drops  of  methyl  orange  added, 
and  then  sufficient  dilute  (1  in  4)  sulphuric  acid  to 
give  a  decided  pink  coloration.  The  solution  is 
warmed  till    the  fatty  acids  melt  completely  and 


the  aqueous  liquid  is  quite  clear,  transferred  to 
a  separating  funnel,  the  aqueous  layer  run  off, 
the  fatty  acids  shaken  with  four  successive  quan- 
tities of  100  c.c.  of  boiling  water,  and  the  clear 
acids  filtered  through  a  thick  dry  filter  paper. 

The  standard  Polenske  method  is  carried  out 
as  follows  :  5  grms.  of  the  fatty  acids  is  weighed 
into  the  standard  (300  c.c.)  flask,  2  c.c.  of  50% 
caustic  soda  added,  and  the  flask  heated,  with 
constant  agitation,  till  the  liquid  suddenly  clari- 
fies. It  is  allowed  to  cool  to  about  100°,  and 
100  c.c.  of  boiling  water  is  added  and  the  soap 
dissolved.  After  addition  of  01  grin,  of  powdered 
pumice  the  soap  is  decomposed  with  40  c.c.  of 
6%  sulphuric  acid,  and  the  flask  connected  with 
the  standard  condenser,  heated  gently  till  the 
fatty  acids  are  completely  melted,  and  110  c.e.  dis- 
tilled in  19 — 21  minutes.  The  distillate  is  placed 
in  water  at  15°  for  15  minutes,  and  is  then  filtered 
through  a  wet  filter  paper.  The  condenser  and 
receiver  are  washed  through  with  18  c.c.  of  cold 
water,  which  is  used  to  wash  the  fatty  acids  on 
the  filter,  and  the  condenser  is  then  cleansed  with 
four  washings  of  10  c.c.  of  neutral  alcohol,  which 
are  run  into  receiver  and  poured  over  the  filter 
and  collected  in  a  titrating  flask,  the  mixed  alcohol 
solutions  being  then  titrated  with  JV/10  alkali. 
A  blank  test  is  unnecessary,  provided  the  alcohol 
used  is  carefully  neutralised. 

The  author  obtained  the  following  average  figures 
for  the  "  insoluble  "  volatile  fatty  acids  of  coconut 
and  palm  kernel  oils:  Coconut  17'3%,  palm  kernel 
10-5%. 

The  method  of  Burnett  and  Revis  (Analyst,  1913, 
38,  255;  this  J.,  1913,  704)  is  also  equally  applicable 
for  the  discrimination  of  coconut  and  palm  kernel 
fatty  acids  in  mixtures  of  these  with  other  acids. 
In  this  case  N/10  baryta  is  used  for  the  titration. 


THEORY  OF  THE  COAGULATION  OF 
HEVEA   LATEX. 

In  a  paper  bearing  the  above  title,  by  M.  Barrow- 
cliff,  published  in  this  Journal,  February  15,  1918, 
p.  48  t,  credit  was  given  to  Whitby  for  the  first 
suggestion  (in  1912)  that  natural  coagulation  ot 
latex  is  brought  about  by  an  enzyme.  Mr.  Barrow- 
cliff  now  writes  that  his  attention  has  been  drawn 
to  the  fact  that  the  same  suggestion  had  previously 
been  made  in  1908  by  Dr.  Spence,  who,  in  a  com- 
munication read  before  the  Rubber  Congress  in 
London,  entitled  "  The  Practical  Significance  of 
Recent  Advances  in  the  Bio-chemistry  of  the  Latex 
of  Rubber-rroducing  Plants,"  stated  that  "  the 
spontaneous  coagulation  of  most  latices  and  the 
acidity  which  gradually  develops  in  fresh  latex  on 
standing  are  produced,  therefore,  largely  by  the 
enzymes  present  in  the  latex." 
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THE    DETERMINATION   OF  MOISTURE  IN 
WHEAT. 

BY    1>U.    F.   T.    BIRCHARD. 

There  is  at  present  no  standard  method  for  the 
determination  of  moisture  in  wheat,  and  as  a  result 
Considerable  confusion  exists.  Our  Investigations 
prove  conclusively  that  the  ordinary  methods 
described  in  the  literature  and  generally  adopted 
and  practised  are  not  adequate.  This  dilliculiy  lias 
been  recognised  by  a  number  of  workers.  Thus 
Bnrnefl  and  Grove  •  invariably  report  the  moisture 
In  wheat  under  two  headings,  viz.,  that  which  is 
obtained  by  heating  to  70°  C,  and  that  which  is 
found  by  heating  to  100°  C.  Leavitt,  while 
noting  that  a  variation  of  1°  C.  makes  a  marked 
difference  In  the  moisture  results  obtained  on  wheat, 
claims  that  all  the  moisture  could  be  driven  out 
by  heating  to  100°  C.  for  -ty — 5  hours  In  an  open-air 
oven.  He  states  that  if  the  heating  is  prolonged 
beyond  this  time  an  increase  in  weight  occurs,  but 
our  experiments  show  conclusively  that  the  increase 
is  apparent  only,  since  If  a  sample  is  put  back  into 
the  oven  for  a  sufficient  length  of  time  and  re- 
heated at  the  same  temperature  a  further  decrease 
Is  noted.  Swansonf  also  finds  that  if  the  ground 
grains  are  used,  seven  hours'  heating  in  a  water 
oven  is  sufficient,  and  that  40  hours  is  required  in 
the  case  of  whole  grains.  This  also  is  not  in 
accordance  with  our  results,  since  again  we  found 
that  if  the  sample  is  heated  for  a  further  period 
and  re-weighed  au  additional  decrease  In  weight 
Is  obtained. 

Bndall  believed  that  constant  weight  could  be 
obtained  by  heating  in  an  open  oven  to  170°  O.  for 
about  three-quarters  of  an  hour,  and  that  the  loss 
obtained  represented  the  true  moisture  content. 
Davelf  also  states  that  the  true  amount  of 
moisture  can  be  obtained  by  heating  the  whole 
grains  to  constant  w-eight  at  107°  C. 

Without  referring  further  to  the  literature,  it  may 
be  stated  that  we  have  not  been  able  to  find  any 
completely  satisfactory  method  for  this  operation, 
the  difficulty  being  that  the  loss  in  weight  on  drying 
depends  chiefly  on  the  temperature  employed,  but 
also  on  the  length  of  time  the  grain  is  heated.  Thus. 
for  example,  when  wheat  Is  heated  in  an  ordinary 
drying  oven  or  in  a  vacuum  chamber  continuously 
for  many  months,  we  have  been  unable  to  determine 
the  point  at  which  no  further  loss  in  weight  takes- 
place.  It  is  true  that  after  a  certain  time  the  losses 
are  very  small,  but  when  the  time  of  heating  Is 
prolonged  the  total  effect  is  considerable.  Also  by 
raising  the  temperature  slightly  more  loss  occurs. 
ami  although  we  have  employed  a  large  range  of 
temperatures,  no  definite  end  point  could  lie  found, 
.is  reported  by  other  observers.  Occasionally  we 
also  noted  a  slight  increase  In  weight,  providing 
the  heating  was  of  too  short  duration,  but  if  pro- 
longed further  an  additional  decrease  In  weight  Is 
always  to  be  noted,  so  that  it  is  probable  that  while 
the  figure  obtained  by  beating  until  a  slight  increase 
in  weight  Is  noted,  approximates  to  the  true  value, 
this  cannot  be  regarded  as  the  absolute  amount  of 
moisture    present,    since    further    heating    in    our 
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exi>erlments  gave  off  more  than  an  additional  1% 
when  the  heating  was  prolonged  for  a  sufficient 
length  of  time.  Some  of  the  details  of  these  ex- 
penmenta  will  be  referred  to  later. 

The  method  commonly  employed  in  commercial 
practice  is  known  as  the  lirown-Duvel  method,  and 
consists  in  heating  loo  drams  of  wheat  in  a  flask  of 
oil  to  180°  C,  measuring  the  volume  of  water  dis- 
tilled over  in  a  graduated  tube,  and  regarding  this 
as  the  true  amount  of  moisture  in  grain. 

All  hough  no  account  appears  to  have  been  pub- 
lished describing  the  manner  of  standardising  the 
Brown-Duvel  method,  I  was  personally  informed  by 
Dr.  Duvel  that  the  wheat  was  simply  heated  in 
a  water  oven  to  constant  weight,  and  then  the 
arbitrary  conditions  necessary  for  obtaining  the 
equivalent  amount  of  water  with  the  apparatus 
worked  out.  But  since  it  is  not  possible  to  heat 
wheat  at  any  temperature  to  constant  weight,  the 
Brown-Duvel  apparatus  cannot  be  regarded  as 
giving  absolute  results.  Since,  however,  we  have 
shown  that  this  apparatus  can  give  comparable 
results  which  are  sufficiently  accurate  for  all  com- 
mercial purposes,  and  since  also  this  method  has 
been  officially  adopted  by  the  United  States  Depart- 
ment of  Agriculture  and  is  very  largely  in  use  both 
in  the  United  States  and  in  Canada,  it  would  seem 
advisable  that  this  method  should  be  officially 
adopted  in  Canada. 

It  will  only  be  necessary  to  consider  here  a  few 
of  the  actual  experimental  results  obtained. 

Table  I.  shows  the  impossibility  of  obtaining  con- 
stant weight  by  heating  crushed  wheat  in  the 
vacuum  oven  for  40  hours,  as  reported  in  the  litera- 
ture. Table  II.  illustrates  the  same  results  using 
whole  grains  instead  of  crushed  wheat,  the  experi- 
ment being  conducted  for  (10  days.  Table  III.  shows 
the  effect  of  heating  whole  grains  of  wheat  in  the 
Abderhalden  appararus  at  various  temperatures, 
and  emphasises  the  importance  of  these  factors  and 
the  impossibility  of  obtaining  constant  weight  no 
matter  how  long  the  heating  be  continued.  Table  IV. 
shows  the  impossibility  of  drying  whole  wheat 
grains  to  constant  weight  in  the  electric  air  oven 
at  a  temperature  of  104°  or  at  109°  C.  Table  V. 
shows  the  effect  of  heating  flour  and  starch  In  a 
vacuum  as  compared  with  whole  grains  of  wheat. 

Table  I 

Crushed    vJieat   heated    in   vacuum    oven. 

Temperature  98° C. 


4  hrs. 

5  hrs. 

7  hrs. 

10  hrB 

16  hrs. 

23  hrs. 

35  hrs. 

49  hrs. 

/o 

% 

% 

% 

% 

% 

% 

% 

10-67 

10-83 

11  14 

11-42 

11-75 

11-89 

1207 

1219 

11  13 

11-27 

11-56 

11  79 

1202 

1219 

12-38 

12-42 

10-31 

10-41 

10-69 

10-90 

11  11 

11-20 

11-38 

11-45 

11-93 

12-02 

12-31 

12-50 

12-70 

12-85 

12-9S 

13  01 

in  na 

10-24 

10-52 

10-75 

1100 

1117 

11  30 

11  39 

9-73 

9  91 

10-21 

10-49 

10-80 

10-98 

1110 

11-28 

Tempera 

ure  99-7°C. 

19  hrs. 

43  hrs. 

48  hrs. 

74  hrs. 

0/ 
10°26 
11  39 

/o 
10-43 

11-55 

0/ 

/o 
10-46 
1100 

% 
in  5  3 
11  66 

A  number  of  samples  of  ground  wheat  were  dried 
in  a  vacuum  oven  (2ti  in.  vacuum).  The  first  series 
of  experiments  was  conducted  at  a  temperature  of 
98°  C,  and  it  was  found  that  the  samples  were  still 
losing  weight  when  the  experiment  was  discontinued 
at  the  end  of  49  hours.  In  the  second  series  at 
997°,  samples  were  also  losing  weight  when  the 
experiment  was  discontinued  at  the  end  of  74  hours. 
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The  following  results  were  obtained  using  on 
ordinary  double-walled  water  oven,  tbe  inner  wall 
of  which  was  completely  surrounded  by  boiling 
water.  The  temperature  of  the  interior  was  98°  C. 
The  wheat  was  weighed  into  aluminium  friction-top 
dishes. 


Table  II. 

Whole    wheat 

heated  in   watei 

Time  of  drying, 

hours 

Moisture 

40 

12-81 

64 

13-22 

88 

1345 

114 

13-52 

162 

13-66 

208 

13-70 

648 

13-94 

840 

14-06 

1032 

14-07 

1224 

14-11 

1416 

14-21 

Still  losing  weight  when  experiment  discontinued. 


Table  III. 

Wheat  grains 

heated  in  Abderhalden 

apparc 

Time  of  heating, 

Source  of  heat, 

Moisture 

hours 

boiling 

% 

24 

CHC13  (61°) 

944 

24 

CC14  (76°) 

11-21 

56 

water 

13-54 

53 

toluol  (109") 

13-80 

144 

14-56 

564 

14-74 

72 

xylol  (135c) 

15-12 

216 

15-59 

360 

>) 

15-75 

Still  losing  weight  when  experiment  discontinued. 

Before  introducing  toluol  and  xylol  the  sample 
had  already  been  dried  for  24  hours  at  the  tempera- 
ture of  boiling  chloroform,  carbon  tetrachloride,  and 
water. 

This  demonstrates  clearly  the  importance  of  the 
temperature  factor,  and  shows  that  each  tempera- 
ture increase  gives  rise  to  a  further  loss  in  weight. 


Table  IT, 


Drying  whole  wheat  grains  in  electric  air  oven. 


Temperature  1033 — 105:C. 


Days 

Moisture,  "/ 

8 

14-24 

12 

14-27 

15 

14-28 

18 

14-34 

25 

14-44 

33 

14-54 

43 

14-68 

51 

14-79 

59 

14-80 

Temperature  108' — 110' C. 
% 


•ays 

Moisture, 

8 

1361 

12 

1394 

15 

13-91 

18 

14-08 

25 

14-18 

33 

14-39 

43 

14-52 

51 

14-61 

59 

14-71 

Comparison  of  drying  of  flour  and  starch  by 
Abderhalden  method. 

These  experiments  were  made  in  a  tightly  fitting 
Abderhalden  apparatus  which  held  the  vacuum  ex- 
ceedingly well.  The  apparatus  was  pumped  out 
to  about  24  in.  vacuum  each  day.  Flour  and  starch 
in  weighing  bottles  fitted  with  ground  stoppers  to 
prevent  loss,  or  absorption  of  water  during  weigh- 
ing. 


Table  V. 


Flour 

Starch 

Time  of 

Source  of 

°/ 

Time  of 

Source  of 

% 

heating 

heat 

Moisture 

heating 

heat 

Moisture 

hrs. 

Boiling 

/o 

hrs. 

Boiling 

% 

44 

CHClg 

12-28 

144 

CHCls 

1102 

138 

„ 

13-26 

138 

1204 

304 

13  64 

304 

12-44 

496 

13-81 

496 

12-64 

664 

,, 

13-92 

664 

12-78 

856 

14  03 

856 

12  89 

1160 

tt 

1407 

1160 

12  95 

1514 

,, 

1407 

1544 

12-97 

168 

ecu 

14  09 

168 

ecu 

12-95 

672 

,, 

1416 

504 

Water 

1305 

1006 

14  16 

838 

1303 

1396 

1416 

1228 

13  04 

260 

Water 

14-22 

These  results  show  that  for  flour  and  starch  con- 
stant weight  can  be  obtained  for  each  temperature, 
and  that  while  increasing  temperature  gives  rise  to 
slight  decrease  in  weight,  fhis  decrease  is  exceed- 
ingly small  and  the  weight  may  be  considered  as 
practically  constant. 

The  following  experiments  were  conducted  in 
order  to  determine  the  degree  of  accuracy  on  the 
Brown-Duvel  apparatus :  1000  grms.  of  wheat, 
which  by  the  Duvel  machine  showed  a  moisture 
content  of  lfi-0%,  was  dried  in  stages  at  a  com- 
paratively low  temperature  (about  80°  C.)  in  the 
Freas  electric  oven.  At  the  end  of  each  period  in 
the  oven  it  was  cooled  in  the  desiccator,  weighed. 
and  a  Duvel  test  applied  to  the  dried  wheat.  This 
was  continued  until  the  wheat  was  quite  dry.  In 
the  first  series  of  tests  the  loss  on  drying  at  S0° 
was  45-5  grms.,  while  the  loss  indicated  by  the 
Brown-Duvel  method  was  47-7  grms.  In  the  next 
case  a  difference  of  l'l  grin,  of  water  was  found 
between  the  methods:  in  the  third  a  difference  of 
1  grm. ;  in  the  fourth  a  difference  of  01  grm. 
In  the  second  series  of  tests  (where  500  grms.  of 
wheat  only  was  employed")  the  differences  were 
smaller,  namely,  002,  0-6?..  005.  and  0-03  grm.  These 
differences  when  calculated  as  percentages  of  the 
moisture  in  the  wheat  are  exceedingly  small:  thus 
in  the  case  of  the  greatest  difference  found  this 
would  represent  only  0-3  c.c.  on  a  sample  of  wheat 
of  normal  moisture  content  (\3°'0).  and  if  the  aver- 
age of  the  results  were  taken  a  difference  of  only 
003  c.c,  quite  a  negligible  quantity.  It  is  also 
shown  that  the  Brown-Duvel  apparatus  is  equally 
accurate  whether  it  be  dealing  with  wheat  of  high 
moisture  or  with  wheat  of  low  moisture  content. 

In  a  third  experiment  a  large  sample  of  dry  wheat 
was  well  mixed.  From  the  sample  two  lots  of 
SO  grms.  were  weighed  quickly  and  each  placed  In 
a  Duvel  distillation  flask.  To  each  of  these  80  grm. 
lots  20  c.c.  of  water  was  added  from  a  burette  and 
the  flask  sealed  up,  shaken  from  time  to  time,  and 
allowed  to  stand  for  about  20  hours.  The  flasks  were 
then  unsealed.  150  c.c.  of  oil  added  to  each,  and  a 
Duvel  test  made  on  each  in  the  usual  manner.  The 
moisture  on  dry  wheat  according  to  Brown-Duvel 
was  1'9%,  corresponding  to  1'5  c.c.  in  the  80-grm. 
sample,  or  a  total  of  21-5  c.c.  in  the  sample  tested. 
The  amounts  actually  obtained  in  duplicate  experi- 
ments were  216  c.c.  and  21'7  c.c.  In  a  similar 
manner  85  grms.  of  wheat  was  employed 
with  the  addition  of  15  c.c.  of  water.  In 
the  first  case  a  total  of  KV0  c.c.  of  w.itnr 
should  be  present  according  to  the  Brown- 
Duvel  test,  while  16-8  c.c.  and  16-7  c.c.  were  obtained 
in  duplicate  experiments.  These  results  would 
appear  to  indicate  clearly  that  the  Brown-Duvel 
apparatus  applies  equally  to  wheat  of  low  or  high 
moisture  content,  and  that  reliable  comparative 
results  may  be  obtained  therewith. 

For  the  convenience  of  those  not  wishing  to  use 
the  Brown-Duvel  apparatus,  we  have  determined  a 


Vol.  xxxvil..  No.  16.]     FOX  AND  BARKER— ESTIMATION  OF  I>HENOL  IN  CRESYLIC  ACID. 


265 1 


series  of  temperatures  and  t In-  corresponding  length 
of  linn-  which  must  Ik>  employed  to  give  results 
Identical  with  those  obtained  with  the  Brown-Dove] 

apparatus. 

Tabu:   VI. 

Thna  of  heating 
Temj'i'ra'iiic,     accessary,  hours 

-('.  approximately 

Freas  .  lei  ti  ic  oven      ...           100  64 

106  41 

110  28 

l l B  20J 

190  18 

138  10 i 

180  8 

160  1} 

Water  oven        H7  93 

Abderhalden  apparatus. 

vacuum  •>'.*  iu 99  52 

Ail  these  experiments  were  repeated  on  wheats 
showing  different  characteristics,  such  as  plump  and 
thin  grains,  high  and  low  moisture  content,  and 
In  every  case  the  results  were  the  same.  All  the 
experiments,  however,  were  confined  to  hard  spring 
wheat,  and  whether  any  alteration  would  be  neces- 
sary in  the  case  of  other  varieties  has  not  yet  been 
determined. 

Considerable  variations  occur  in  the  temperature 
of  i  he  Freas  electric  oven  at  different  points.  This 
lias  also  been  observed  by  other  workers.  Thus 
not  only  do  the  different  shelves  show  variations  of 
several  degrees,  but  different  portions  of  the  same 
shelf  also  show  considerable  differences.  In  the 
experiment  described  the  samples  were  all  grouped 
closely  round  tile  thermometers,  and  in  addition  a 
second  thermometer  was  placed  close  to  the  sample 
on  the  shelf. 

During  the  very  prolonged  heating  of  the  wheat 
a  gradual  darkening  in  colour  took  place,  which 
very  slowly  increased  with  the  time  of  heating.  At 
no  point,  however,  can  it  be  determined  just  where 
this  discoloration  first  occurs;  it  is  so  very  slight 
and  so  very  gradual,  some  grains  api>earing  to  be 
more  susceptible  than  others.  A  certain  amount  of 
chemical  decomposition  does  occur  even  at  the  tem- 
I>erature  of  the  water  oven  (approximately  98°),  but 
as  to  the  exact  nature  and  extent  of  these  changes 
little  can  be  said  at  the  present  time. 

In  connection  with  the  great  difficulty  experienced 
In  drying  wheat  to  constant  weight,  the  remarks  of 
Ostwald  in  ••  Foundations  of  Physical  Chemistry  " 
are  not  without  interest.  Speaking  of  colloidal  pre- 
cipitates, he  says  :  "  We  have  to  remember  that  the 
vapour  pressure  of  the  exceedingly  thin  films  of  the 
moistening  liquid  Is  much  less  than  that  of  the 
same  liquid  in  the  free  state.  The  drying  tempera- 
ture must  therefore  be  raised  far  beyond  the  boiling 
point  of  the  liquid  In  order  to  get  rid  of  the  last 
traces  of  the  latter,  and  the  finer  the  powder  the 
higher  the  temperature  must  be.  Colloidal  sub- 
stances require  the  highest  tempera  tares." 

Summary. 

It  Is  not  possible  to  determine  the  amount  of 
moisture  in  grain  by  simply  drying  in  an  open  oven 
or  vacuum  chamber  at  a  definite  temperature  to 
constant  weight  or  until  an  increase  in  weight  takes 
place,  A  ili Unite  loss  of  weight  occurs  correspond- 
ing to  the  temperature  employed  and  the  length 
of  time  of  heating,  and  increasing  either  of  these 
factors  leads  to  a  still  further  loss  of  weight  of  the 
sample.  Increase  of  temperature  gives  rise  to  an 
Increased  loss  In  weight  that  cannot  be  obtained  at 
any  lower  temperature,  no  matter  how  long  the 
heating  be  continued. 

It  is  proposed  that  the  I'.rown-Duvel  method  be 
adopted  as  the  official  method  In  commercial  practice 
as  the  standard,  and  for  those  not  employing  this 


apparatus  other  standard   methods  are    proposed 

which  give  Identical  results.  When  the  ISrown- 
Dnvel  method  is  properly  operated,  the  variation 
does  not  amount  ti>  mure  than  0-2%,  and  if  the  aver- 
age of  a  number  of  determinations  be  taken,  not 
more  than  0  1",',.  For  practical  purposes  this  amount 
is  negligible.  Determinations  made  with  other 
apparatus  on  the  market,  similar  in  principle,  but 
not  identical  with  the  Brown-Duvel,  give  very 
different  results,  and  experience  shows  that  these 
are  not  reliable  and  boar  no  definite  relation  to  those 
obtained  with  the  P.rown-Duvel  apparatus. 


London  Section. 


Meeting  held  at  Burlington  House  on  June  3rd,  1918. 


DR.   CHARLES  A  KEANE  IN  THE  CHAIR. 

THE  ESTIMATION  OF  PHENOL  IN 
CRESYLIC  ACID. 

I1Y  J.  J.  VOX,  l).SC.,  F.I.C.,  AND  M.  F.  BARKER,  B.SC,  A.I.C. 

A  short  time  ago  wre  published  an  account  of  a 
method  for  the  determination  of  phenol  in  com- 
mercial cresylic  acid  (this  J.,  1917,  842)  which 
bad  for  its  object  the  determination  of  the  pro- 
portion of  phenol  left  after  stripping  out  the  main 
quantity.  For  many  purposes,  however,  it  Is  suffi- 
cient to  ascertain  whether  the  cresylic  acid  con- 
tains more  than  a  small  amount  of  residual  phenol, 
say  5%.  While  our  process  is  comparatively  short, 
it  is  perhaps  not  rapid  enough  to  serve  as  a  method 
of  estimation  for  the  class  of  cresylic  acid  referred 
to.  We  have  therefore  devised  the  short  method 
described  below. 

We  take  this  opportunity  of  making  a  few  addi- 
tions to  the  description  of  our  original  method  (loc. 
cit.)  in  order  to  clear  up  one  or  two  diffi- 
culties which  may  be  found  in  practice.  In 
the  process  as  described  it  has  not  been  made 
quite  clear  that  a  sufficient  quantity  of  ether  must 
b'»  used  to  dissolve  all  the  tar  acids  and  so  facilitate 
the  subsequent  washing  with  sodium  sulphate  solu- 
tion. Moreover,  benzene  may  be  used  in  place  of 
ether  for  getting  rid  of  bases  and  tar  oils,  and  this 
will  no  doubt  be  found  more  convenient  in  works; 
in  addition  to  this  it  is  rather  easier  to  operate 
with  benzene  than  with  ether  when  strong  soda  is 
used  to  dissolve  the  cresylic  acid.  It  should  be 
noted,  however,  that  benzene  is  obstinately  retained 
by  the  solution  of  tar  acids  in  20%  sodium  hydroxide 
and  therefore  the  soda  solution  must  be  heated 
sufficiently  strongly  to  expel  all  the  benzene  before 
acidification.  Three  treatments  with  benzene  are 
required  to  remove  neutral  oils  and  tar  bases,  the 
quantity  of  benzene  used  depending  upon  the  degree 
of  impurity  of  the  cresylic  acid.  After  acidifying 
the  soda  solution  to  liberate  the  tar  acids,  the 
aqueous  layer  may  be  extracted  with  benzene 
instead  of  with  ether,  using  three  portions  of 
benzene  of  30 — 50  c.c.  each.  The  whole  of  the  tar 
acids  are  dissolved  in  benzene,  to  which  the  benzene 
extract  of  the  aqueous  acid  layer  is  added.  The 
washing  with  sodium  sulphate  solution  and  drying 
with  calcium  chloride  are  carried  out  as  described 
(loe.  cit.).  When  benzene  is  employed  in  place  of 
ether  it  is  necessary  to  heat  the  tar  acids  to  140°  C, 
or  even  higher,  before  all  the  benzene  can  be  con- 
sidered to  be  removed. 

The  neutral  oils  and  bases  can  also  be  conveni- 
ently removed  by  treating  the  cresylic  acid  with  a 
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good  excess  of  20%  sodium  hydroxide— 3  volumes  at 
least— and  distilling  with  steam  until  no  more  oil 
passes  over  with  the  distillate.  If  more  dilute  soda 
(10%)  is  employed,  a  greater  excess  is  desirable  iu 
order  to  prevent  tar  acids  (notably  o-cresol)  being 
carried  over  with  the  steam. 

It  is  to  be  noted  that  when  phenols  are  dissolved 
in  the  theoretical  quantity  of  sodium  hydroxide 
and  subjected  to  distillation  with  steam,  some  of 
the  phenol  is  carried  over  with  the  steam,  the 
amount  depending  upon  the  dilution  of  the  soda 
and  on  the  acidic  strength  of  the  particular  phenol 
under  consideration.  Hence,  it  is  necessary  to  dis- 
solve the  tar  acids  in  a  good  excess  of  soda  to  press 
back  the  hydrolytic  dissociation. 

In  the  examination  for  phenol  of  disinfecting 
fluids  of  the  so-called  saponified  cresol  type,  which 
contain  resin  or  other  soap,  tar  acids,  and  tar  oils, 
the  extraction  of  tar  oils  by  benzene  or  ether  is 
usually  impracticable  because  the  fluid  frequently 
diss.  »lves  completely  in  the  benzene  or  ether.  Steam 
distillation  is  also  out  of  the  question  because  of 
the  frothing.  The  procedure  adopted  by  us  is  to 
take  200  to  400  c.c.  of  the  disinfecting  fluid,  acidify 
it  with  sulphuric  acid  (1  in  1  or  1  in  2),  and  collect 
the  mixture  of  fatty  acid,  resin,  tar  acid,  and  tar 
oil.  Only  traces  of  phenol  are  left  in  the  acid  layer 
if  tar  oils  are  present  in  appreciable  quantity,  as  is 
generally  the  case  with  disinfecting  fluids  except 
those  of  the  "  lysol  "  type.  The  mixture  of  fatty 
and  tar  acids,  etc.,  is  transferred  to  a  Wiirtz  dis- 
tilling flask  and  distilled  up  to  220°  C,  when  all  the 
phenol  and  most  of  the  cresols  distil  over,  together 
with  some  or  all  of  the  tar  oils.  It  is  very  rarely 
that  decomposition  or  volatilisation  of  fatty  acids 
occurs  at  this  temperature.  The  mixture  of  tar 
acids  and  oils  is  treated  with  at  least  twice  the 
volume  of  20%  sodium  hydroxide,  and  the  neutral 
oils  are  removed  either  by  distillation  with  steam, 
or  by  extraction  with  a  suitable  solvent  (benzene). 
The  soda  solution  is  then  acidified  and  the  tar  acids 
examined  for  phenol  as  usual. 

An  interesting  paper  dealing  with  phenol  in 
cresylic  acid  has  been  published  by  Knight,  Lincoln, 
Formanek,  and  Follett  (J.  Ind.  Eng.  Cheni.,  1W8, 
10,  9;  this  J.,  191S,  85  a),  in  which  a  method  is 
described  whereby  reference  to  graphs  is  claimed 
to  be  obviated.  These  workers  also  make  use  of 
o-cresol,  and  there  is  no  doubt  the  method  elimi- 
nates the  possibility  of  estimating  some  of  the 
o-cresol  as  phenol.  Where  large  numbers  of 
samples  have  to  be  dealt  with,  the  method  is  too 
lengthy  for  general  use.  Our  method  of  utilising 
o-cresol  is  rather  different  from  that  of  Knight, 
Lincoln,  Formanek,  and  Follett.  We  endeavour  to 
procure  a  distillate  up  to  195°  C.  which  shall  contain 
o-eresol  as  the  main  constitutent  of  the  cresols  which 
distil  over  up  to  this  point.  Having  regard  to  the 
close  agreement  between  the  solidifying  points  of 
prepared  mixtures  of  the  pure  cresols  with  those 
obtained  with  representative  distillates  from  com- 
mercial cresylic  acid  (see  table  of  solidifying  points, 
this  J.,  1917,  842)  it  seems  probable  that  the  com- 
position of  the  distillate  up  to  195°  is,  in  these  cases, 
as  uniform  as  can  be  expected  as  regards  the 
cresols.  What  the  actual  composition  of  this  dis- 
tillate may  be  is  not  known  with  any  certainty,  but 
two  of  the  constituents  can  be  determined,  namely 
the  phenol  by  our  process  and  ra-cresol  by  Raschig's 
nitration  method.  This  leaves  o-  and  p-cresol  un- 
determined. From  certain  data  in  our  possession 
it  may  be  found  possible  to  determine  these  two 
cresols,  at  least  approximately,  but  in  the  present 
circumstances  there  is  no  opportunity  of  dealing 
witli  the  matter  adequately. 

There  is  one  point  in  connection  with  all  methods 
requiring  specific  gravity  and  solidifying  point 
determinations  of  phenols  to  which  we  desire  to  call 
particular  attention.  The  phenols  must  be  dried 
before  the  determinations  are  made.     Distillation 


alone  is  insufficient  to  remove  all  the  water,  and  the 
influence  of  small  quantities  of  water,  particularly 
on  the  solidifying  points,  is  very  marked.  It  is  not 
unlikely  that  the  different  melting  and  solidifying 
points  of  the  cresols  recorded  by  various  workers 
are  largely  due  to  the  presence  of  minute  quantities 
of  water. 

While  this  paper  was  being  written,  a  communica- 
tion on  the  subject  by  G.  H.  Sharpies  appeared  (this 
J.,  1918,  109  t).  This  paper  clearly  brings  out  the 
effect  of  small  quantities  of  water  on  the  solidifying 
point  and  the  specific  gravity.*  Sharpies  recom- 
mends the  addition  of  o-cresol  at  an  early  stage  to 
ensure  the  presence  of  sufficient  o-cresol  and  also  to 
avoid  one  of  the  fractionations.  This  modification 
certainly  shortens  the  process  considerably. 

Short  method  for  the  examination  of  cresylic  acid 
for  phenol.  For  this  test  the  pure  tar  acids  are 
required.  Neutral  tar  oils,  naphthalene,  and  bases, 
if  present  in  more  than  traces,  must  be  removed  by 
steam  distillation  of  the  solution  in  sodium 
hydroxide,  or  by  treatment  of  the  solution  by  means 
of  benzene  or  ether.  The  recovery  of  the  tar  acids 
from  the  soda  solution  is  effected  by  acidification 
with  sulphuric  acid,  care  being  taken  to  extract 
the  acid  layer  so  as  to  recover  any  phenol  present 
in  the  sodium  sulphate  solution. 

The  tar  acids  are  dried  by  means  of  ignited 
calcium  chloride  and  distilled  iu  the  distillation 
apparatus  shown  in  the  figure. 


This  distillation  apparatus  has  the  dimensions 
shown  in  the  figure  and  is  the  most  convenient  form 
to  use.  If  long-necked  flasks  of  the  dimensions 
shown  are  not  available,  then  a  short-necked  flask 
with  a  body  of  the  same  size  may  be  used.  The 
thermometer     should     be     accurately     calibrated 


•  Paterno  and  Ampola  (Gazz.  Chim.  Ital.,  1S97.  27.  523) 
have  shown  that  the  effect  of  0-5  !;,  cf  water  is  to  lower  the 
solidifyine  point  of  phenol  about  23  C.  Similar  results  ara 
found  with  the  cresols. 
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between  !H)°  and  250°  C.  ami  should  have  divisions 
at  at  least  0-5°. 

The  apparatus  is  best  supported  by  three 
clamps,  one  attached  to  the  iMk  ami  Inserted 
through  the  slot  in  the  cylinder  fur  name  protection 
a-i  Indicated,  a  Becond  about  halfway  np  the  frac- 
tionating column,  and  the  third  to  support  the 
condenser  and  nxed  about  midway  between  the  top 
of  the  receiver  iino  c.c  graduated  cylinder)  and  the 
bend. 

Bobber  should  not  be  used  In  the  construction  of 
the  apparatus,  as  hot  cresols  gradually  dissolve 
rubber.  Ordinary  cork  stoppers  are  satisfactory 
but  they  must  be  renewed  frequently. 

100  e.c.  of  the  thoroughly  dried  tar  acids  is 
distilled  at  the  rate  of  7  C.C.  per  minute,  and  the 
fraction  i  o  boiling  up  to  210°  0.  is  collected.  This 
fraction  is  redistilled  at  the  same  rate,  and  the 
portion  (B)  boiling  up  to  202°  0.  is  collected.  If  this 
dors  not  exceed  5  .  the  sample  is  satisfactory  (i.e., 
does  not  contain  more  than  !>".,  of  phenol)  and  no 
fun  her  test  is  required.  When  more  than  5%  is 
obtained,  the  fraction  (B)  is  redistilled  and  the 
portion  boiling  up  to  and  Including  195°  O.  Is  col- 
lected separately  and  tested  for  phenol  by  taking 
its  siH'citlc  gravity  at  15-5°  0.  and  by  nieans  of 
bromine  water. 

Specific  gravity.  This  is  best  taken  in  a  pykno- 
meter,  or  more  expeditiously  by  means  of  a  West- 
phal  balance  if  enough  distillate  is  available.  The 
specific  gravity  may  be  taken  at  any  convenient 
temperature  and  the  necessary  correction  applied 
from  the  following  table  to  bring  the  result  to 
1B-50  0.  The  correction  for  specific  gravity  is  given 
by  the  formula  (t— 15-6)  x  000055,  where  t  is  the 
temperature  of  the  ex]ierinient.  The  correction 
factor  is  the  mean  of  the  actual  values  from  large 
numbers  of  distillates.  Very  few  distillates  give 
results  varying  by  more  than  000002  from  this  mean 
factor. 

Correction  for  specific  gru  v  ity 


•c. 

Correction 

"C. 

Correction 

10 
12 
14 
15 
16 
18 

-00030 
—00019 
-00008 
—00003 
+  00003 
+  00014 

20 
22 
24 
26 
28 
30 

+  00025 
+  00036 
+  00047 
+  0-0058 
+  00069 
+  00080 

Bromine  water  test.  For  this  test  a  freshly 
prepared  saturated  aqueous  solution  of  bromine  is 
required,  o-i  to  0-2  <-.,-.  „r  (,.„■  ..„.i,i  distillate  is 
placed  in  a  glass  cylinder  of  about  inn  c.c.  capacity. 
About  10  c.c.  of  water  is  added,  and  then  two  or 
three  drops  of  hydrochloric  acid  (sp.  gr.  115).  The 
mixture  is  well  shaken  and  sulliclent  bromine  water 
is  added  to  bring  the  total  volume  to  about  100  c.c. 
The  cylinder  is  again  vigorously  shaken  and  the 

precipitate  allowed  to  settle.  If  f,',,  of  phenol  or 
more  was  present  in  the  original  sample,  a  volumi- 
nous Ught  precipitate  Is  formed,   which   is  better 

observed  after  the  liquid  has  been  allowed  to  settle 
for  about  15  minutes.  The  cresols  alone  produce 
only  a  dark  oil  or  a  heavy  granular  precipitate 
which  sittles  quickly.  If  the  bromine  precipitate  is 
examined  under  the  microscope  (magnification  100) 
the  phenol  precipitate  is  seen  to  consist  of  small 
needles,  and  is  quite  distinct  in  appearance  from 
the  cresol  compounds. 

It  is  desirable  to  make  up  a  few  mixtures  of 
phenol  and  cresols  so  as  to  become  acquainted  with 
the  nature  of  the  precipitate.  With  a  little  practice 
the  phenol  precipitate  Is  unmistakable.* 

If  the  specific  gravity  at  15-5°  C.  exceeds  1048  and 
a  decided  phenol  precipitate  is  obtained  wilh 
bromine  water,  then  the  proportion  of  phenol  must 
be  determined  by  the  process  previously  described 
(this  J..  1917,  843).  In  applying  this  process  correc- 
tions for  barometric  pressure  and  emergent  stem 
should  be  made  as  in  the  shorter  method  hen; 
described.  If  the  specific  gravity  is  1048  or  less 
and  the  bromine  precipitate  is  not  characteristic  of 
trlbromophenol,  the  sample  may  in  general  be  con- 
sidered to  contain  less  than  5%  of  phenol. 

Corrections  for  the  portion  of  the  stem  of  the 
thermometer  not  immersed  in  the  vapour  and  for 
harometic  pressure  are  calculated  from  the  follow- 
ing formula;. 


Table  I. 
Correction  for   emergent    stem.       0000143 (T-t)N., 

T  is  observed  boiling  point. 

t  is  the  temperature  of  the  middle  point  of  the 
portion  of  the  stem  outside  the  vapour. 

N  is  the  number  of  degrees  of  the  stem  outside 
the  vapour. 


Table  of  corrections  to  be  added  for  values  of  (T-t)  and  N. 

— N— 


T-t 

50 

55 

60 

65 

70 

75 

80 

85 

90 

95 

100 

150 

107 

1.-18 

1  29 

1-39 

1-50 

1-60 

1-72 

1  81 

1  93 

2  03 

2-15 

155 

110 

1-22 

1  33 

113 

1  55 

1-65 

1-78 

1-88 

2  00 

2  10 

2-22 

Hill 

1  14 

1  26 

1-37 

1  49 

1-60 

1-71 

1-83 

1  '.H 

2  05 

216 

2-29 

105 

118 

1-30 

1  41 

1-53 

1  65 

1-76 

1-88 

1  99 

2  11 

2-23 

2-36 

170 

1  22 

1-33 

1-46 

1-57 

1-70 

1-82 

1  94 

205 

217 

2-30 

2  43 

175 

1  23 

1  37 

1  50 

1-63 

1-75 

1-87 

200 

2-12 

2-24 

2-37 

2-50 

180 

1-29 

1  42 

1  54 

107 

1-80 

1-92 

205 

2-18 

2-31 

2-44 

2-57 

185 

1  33 

1  45 

1  58 

1  71 

1-85 

1-97 

2  11 

2-24 

2-38 

2-50 

2  64 

190 

1  36 

1  49 

1  63 

1-76 

1-90 

203 

217 

2-30 

2-45 

2-57 

2-72 

195 

1  39 

1  53 

107 

1-80 

1  95 

208 

2-22 

2  36 

2  50 

2-64 

2  79 

200 

1-43 

1-57 

1-72 

I  si: 

200 

2  14 

2  29 

2  43 

2-54 

2-71 

2-86 

•  See  Sharpies.  thiB  J.,  1918,  109  T. 
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Table  II.  Correction  for  barometric  pressure.  The 
corrections  to  be  added  or  deducted  for  variations 
from  the  normal  pressure  of  7G0  mm.  of  mercury, 
are  shown  in  the  table.  P  is  observed  barometric 
pressure.  This  table  is  based  on  actual  data 
obtained  round  about.  700  mm.  pressure. 


24.  Redman  and    Rhodes.    J.    Ind.   Eng.   Chem., 
1912,  4,  655  (hypobromite  and  bromate  methods'). 

25.  J.  Weiss.    J.  Frank.  Inst.,  1912,  083  (solidify- 
ing points  and  densities). 

20.  Weiss  and  Downs.    J.  Ind.  Eng.  Chem.,  1917, 
9,  509  (modification  of  25). 


Table  II. 


Pt 

Correction 

P 

Correction 

P 

Correction 

P 

Correction 

770 

—  0-50 

760 

00 

750 

+  0-50 

740 

+  100 

769 

—  0-45 

759 

+  005 

749 

+  0-55 

739 

+  105 

768 

—  0-40 

758 

+  010 

748 

+  0-60 

738 

+  110 

767 

—  0-35 

757 

+  015 

747 

+  0-65 

737 

+  115 

7C6 

-  0  30 

756 

+  0-20 

746 

+  0-70 

736 

+  1-20 

765 

—  0-25 

755 

+  0-25 

745 

+  0-75 

735 

+  1-25 

764 

-0-20 

754 

+  0-30 

744 

+  0-80 

734 

+  1-30 

763 

-015 

753 

+  0-35 

743 

+  0-85 

733 

+  1-35 

762 

—  010 

752 

+  0-40 

742 

+  0-90 

732 

+  1'40 

761 

-  005 

751 

+  0-45 

741 

+  0-95 

731 

+  1-45 

t  To  convert  inches  into  millimetres,  multiply  by  25-4. 


Bibliography  of  important  papers  dealing  with 
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27.  Masse  and  Leroux.  Comptes  rend.,  1916,  163, 
361  (freezing  point  method). 

28.  Skirrow.  J.  Ind.  Eng.  Chem.,  1917,  9,  1102 
(permanganate  oxidation  method). 

29.  Knight,  Lincoln,  Formanek,  and  Follett.  J. 
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THE  SOLIDIFYING  AND  BOILING  POINTS  OF 
PHENOL   AND   THE   CRESOLS. 

BY  J.  J.  FOX,  D.SC,  F.I.C.,  AND  M.  F.  BARKER,  B.SC,  A.I.C. 

Some  time  ago  the  authors  were  called  upon  to 
devise  a  method  for  the  detection  and  estimation 
of  small  quantities  of  phenol  in  cresylic  acid.  One 
of  the  first  things  necessary  in  the  investigation  of 
mixtures  of  closely  related  substances  such  as 
phenol  and  the  cresols,  is  to  possess  a  complete 
record  of  the  variation  of  the  physical  properties 
of  such  mixtures  with  the  composition.  The  com- 
plete curves  for  mixtures  of  phenol  and  the  cresols 
have  not  been  recorded  so  far  as  the  authors  are 
aware.  A  large  amount  of  work  on  mixtures  of 
phenol  and  cresols  has  been  done  by  Weiss  (see  this 
J.,  1913,  092.  and  also  Weiss  and  Downs,  this  J., 
1917,  803),  and  tables  are  referred  to  in  Lunge's 
"Coal  Tar  and  Ammonia,"  but  the  information 
was  insufficient  for  our  purpose. 

The  results  we  have  obtained  with  the  purest 
cresols  available  in  the  large  quantities  needed  for 
this  class  of  work  are  important,  whether  they  are 
considered  from  the  point  of  view  of  the  valuation 
of  carbolic   acid  or   on  theoretical  grounds. 

In  judging  of  the  purity  of  the  materials  used, 
we  have  considered  those  samples  as  the  best  which 
furnished  results  for  specific  gravity  and  boiling 
point  most  nearly  in  agreement  with  the  values 
recorded  by  W.  H.  Perkin  (J.  Chem.  Soc,  1896,  69, 
1182),  because  Perkin's  values  can  only  be  obtained 
after  suitable  purification  and  drying.  With  sub- 
stances giving  Perkin's  constants  the  highest 
solidifying  or  melting  points  are  obtained. 

The  constants  that  we  have  obtained  for  cresols 
and  phenols  have  been  given  in  an  earlier  paper 
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Hills  J.,  1917,  B42).  Where  necessary  we  have 
mi  Used  IVrkln's  data  for  the  specific  gravity  of 
phenol  al    various   temperatures. 

To  obtain  materials  having  the  Constanta  specified 
the  following  methods  of  purification  were  adopted, 

I'IkihiI.  "  Absolute  "  phenol  of  commerce  was 
distilled.  Hie  lirst  fractions  containing  a  little  water 
being    rejected.     At     182-6°  O.    the     temperature 

remained  constant  and  the  middle  fraction  was 
collected  for  use.  This  fraction  was  further  dried 
bj  keeping  it  In  the  liquid  state  over  Ignited 
calcium  chloride  for  several  hours.  The  resulting 
phenol  had  a  freezing  point  of  10  5°  ('.  when  freshly 
prepared  and  dry. 

o-Cresol.  <  'onimerelally  pure  o-eresol  was  dissolved 
in  excess  of  20%  sodium  hydroxide,  diluted  with 
water,  and  the  liquid  distilled  with  steam  to 
remove  naphthalene,  tar  oils,  and  bases.  The 
resulting  soda  solution  was  acidified  with  sulphuric 
acid,  and  the  cresol  layer  removed  and  washed 
with  water  until  free  from  sulphuric  acid.  The 
water  was  separated  as  completely  as  possible  and 
the  cresol  was  distilled.  The  first  fraction  dis- 
tilling over  was  rejected, the  portion  boiling  between 
101°  and  192°  C.  being  collected.  This  fraction  was 
dried  over  ignited  calcium  chloride  and  redistilled, 
the  middle  portion  of  constant  boiling  point  being 
used.  It  bad  a  freezing  point  of  300°  0.  and  sp.  gr. 
at  155°  of  1-0512.  By  collecting  the  middle  50% 
alone,  we  had  no  difficulty  in  preparing  o-eresol 
with  the  solidifying  point   mentioned. 

m-Crrsnl.  A  supply  of  Knlilhaum's  m-cresol  was 
available  and  this  was  found  satisfactory  when 
redistilled.  Larger  quantities  were  obtained  by 
Etaschlg's  process  (Ger.  1'at.  114,975)  from  com- 
mercial m-cresol.  The  redistilled  m-cresol  was 
I  In  a  large  flask  witli  -1  times  the  weight  of 
strong  sulphuric  acid  (as  described  by  Rascliig)  at 
100°  O.  for  about  one  hour.  The  add  was  diluted 
with  water,  steam  was  passed  in  and  the  liquid 
was  heated  until  a  temperature  of  125° — 127°  C. 
was  reached.  The  beating  of  the  flask  was  regu- 
lated to  maintain  this  temperature,  at  which 
decomposition  of  the  m-crosolsulphonie  acid  results. 
and  the  m-crosol  passes  over  with  the  steam.  It 
is  sometimes  coloured  yellow  by  this  treatment, 
tint  although  the  colour  persists  it  does  not  in  any 
way  affect  the  physical  properties  of  the  m-cresol. 
The  Cresol  was  purified  by  redistillation  after  dry- 
ing over  calcium  chloride,  I  he  fraction  boiling 
between  202-0°  and  202-5°  C.  being  collected  and 
redistilled.  Our  preparation,  as  well  as  Knhl- 
banm's  (when  dried  and  redistilled),  solidified  at 
+2-4°  C.  and  had  a  sp.  gr.  of  1-0387  at  15-5°  O.  The 
success  of  this  method  of  purifying  m-eresol 
depends  on  preventing  the  temperature  to  which 
the  sulphonlc  acid  is  heated  with  steam  rising  much 
above  126°  0.  If  the  m  cresol  is  not  thoroughly 
dried  It  will  not  solidify.  Blight  variations  in  the 
boiling  point  were  observed  with  different 
specimens. 

P-Gresol.  A  large  quantity  of  commercially  pure 
p-cresol.  freed  from  tar  oils.  etc..  was  repeatedly 
liquefied,  frozen,  and  drained  on  gauze  from 
adherent  liquid.  The  solidified  portion  was  then 
liquefied  and  distilled,  the  first  portion  of  the 
distillate  being  rejected.  The  dried  cresol  had  sp. 
gr.  1-08R8  at  15-5°  C.  and  froze  at  300°  C.  The 
purification  of  (he  cresols  leads  to  considerable 
waste  of  material,  hence  It  Is  desirable  to  operate 
on  several  kilos. 

The  constants  found  by  ns  differ  a  little  from 
those  given  bv  Knight.  Lincoln,  Formanek.  and 
Follett  (J.  Tnd.  Eng.  Them.,  1918,  10.  101  the  freez- 
ing points  for  n-  and  n-cresol  being  higher  than 
those  given  by  these  workers,  but  we  prefer  them 
for  the  reasons  mentioned  above.  It  mleht  be  added 
that  o-cresol  prepared  from  pure  o-tolnidine  was 
never  In  our    experience   so  good   as  the  o-cresol 


obtained  by   working  up  several  kilos,  of  the  best 
commercial  o-c-resol  available. 

Specific  gravities  were  taken  in  a  Capped  silica 
Bprengel  tube  holding  about  30  c.C.  and  also  in  a 
pyknometer  holding  50  cc. 

Tha  freezing  points  were  determined  In  an 
apparatus  of  the  Beckmann  tyjie  as  used  for 
lecular  weight  determinations.  Open-scale  ther- 
mometers divided  in  tenths  of  a  degree  were  used. 
The  mercury  thread  was  arranged  so  that  one 
degree  at  most  was  visible  above  the  top  of  the 
freezing  point  tube.  This  was  secured  by  changing 
the  thermometer  according  to  the  temperature  to 
be  read.  The  bulb  of  the  thermometer  was  always 
well  immersed  In  the  liquid  and  the  same  quantity 
of  liquid,  as  nearly  as  possible,  was  used  for  each 
determination.  The  freezing  point  tube  was  sur- 
rounded by  an  air  bath,  at.  the  bottom  of  which 
some  dry  calcium  chloride  was  placed  to  keep  the 
air  dry.  This  also  stopped  the  formation  of  mist 
and  so  prevented  the  view  of  the  contents  of  the 
vessel  being  obscured.  The  cresol  mixture  was 
stirred  by  means  of  a  spiral  wire  stirrer,  and 
m. list ure  was  prevented  from  gaining  access  to  the 
fret-zing  point  tube  by  attaching  a  calcium  chloride 
drying  tube  to  the  side  tube  of  the  apparatus. 
The  air  bath  was  surrounded  by  an  outer  jacket, 
containing  water  for  the  freezing  point  tempera- 
tures of  20°  C,  and  higher,  ice  and  water  for  tem- 
peratures of  10°  C.  and  lower,  and  salt  and  ice  for 
the  lowest  temperatures.  The  contents  of  the 
enter  jacket  were  stirred  with  a  stout  wire  stirrer. 
As  excessive  supercooling  must  1m-  avoided,  the 
temperature  of  the  outer  bath  should  be  as  near 
as  possible  to  that  of  the  freezing  point,  expected, 
generally  within  2°  or  3°  C.  At  the  freezing  point 
llii-  temperature  rises  to  a  maximum  and  remains 
constant  for  some  time.  There  is  no  difficulty  in 
obtaining  readings  of  the  freezing  point  accurate 
to  less  than  0-1°  C.  It  might  of  course  be  possible 
to  obtain  greater  accuracy  by  the  use  of  other 
means  of  recording  the  temperature,  but  the  results 
actually  obtained  are  sufficient  for  use.  In  the 
eases  where  considerable  supercooling  might  occur, 
accurate  freezing  points  could  only  be  obtained  by 
keeping  the  temperature  of  the  outer  jacket  as 
close  as  possible  to  the  freezing  point,  and  also  by 
adding  a  crystal  of  one  of  the  constituents. 

The  apparatus  used  for  the  boiling  point  deter- 
minations consisted  of  a  flask  practically  identical 
with  that  described  by  Northall-Laurie  (Analyst, 
1915,  iO.  386)  fitted  to  a  condenser.  By  means  of 
this  device  the  condensed  liquid  flows  back  inro 
the  boiling  liquid,  so  that,  by  careful  regulation  of 
the  heating  to  prevent  violent  ebullition,  the  com- 
position of  the  boiling  liquid  remains  practically 
unchanged.  For  determining  boiling  points  above 
or  below  atmospheric  pressure,  the  top  of  the  con- 
denser was  attached  to  a  mercury  manometer  and 
air  reservoir,  which  contained  about.  20  litres  of 
air.  This  acted  as  a  "  cushion,"  and  connection 
with  the  condenser  was  made  by  a  T-piece  and 
suitable  taps,  so  that  any  part  of  the  apparatus 
could  be  isolated.  Air  was  pumped  out  of  or  forced 
into  the  reservoir  and  the  reservoir  tap  was  then 
turned  on  slowly  to  equalise  the  pressure  through- 
out the  apparatus.  When  this  had  occurred  the 
boiling  was  commenced.  It  was  found  that  with  a 
reservoir  of  the  dimensions  given,  the  manometer 
and  temperature  indications  were  readily  kept  con- 
st.ant  for  a  considerable  time,  and  for  each  pressure 
observations  could  easily  be  made  over  an  interval 
of  at  least  20  minutes.  This  Is  sufficient  time  to 
liermit  the  conditions  to  become  uniform  and  to 
obtain  equilibrium.  In  every  case,  drying  tubes 
containing  freshly  ignited  calcium  chloride  were 
interposed  between  the  air  reservoir  and  the 
T-piece. 
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It  is  convenient  to  consider  the  boiling  point  ami 
freezing  point  curves  together. 

Phenol  and  o-cresol  give  a  continuous  freezing 
point  curve  (Fig.  3).  There  are  no  breaks,  and  a 
minimum  freezing  point  results  with  nearly  equi- 
molecular  proportions  of  the  two  constituents. 
There  is  no  clear  eutectic  point  and  no  evidence  of 
the  formation  of  compounds.  The  boiling  point 
curve  (Fig.  6)  is  almost  a  straight  line  lying  between 
the  boiling  points  of  the  separate  constituents. 

Phenol  and  m-cresol.  This  freezing  point  curve 
(Fig.  1)  is  the  most  complicated  and  at  the  same 
time  is  of  the  greatest  interest.  It  exhibits  two 
minima,  one  at  -4°  C.  with  10  mols.  %,  and  one  at 
+  10-2°  C.  with  50  mols.  %  of  phenol.  A  well  denned 
maximum  point  occurs  at  +17°  C.  with  33-3 
mols.  %  of  phenol.  The  latter  point  is  noteworthy 
as  it  corresponds  with  a  compound  of  phenol  and 
m-cresol  represented  by  CBH<.OH,2C7H,.OH.  The 
form  of  the  curve  is  that  of  many  other  freezing 
point  curves  of  binaries  and  it  has  two  eutectic 
points.  That  at  -4°  C.  results  from  the  freezing 
point  curve  of  m-eresol  and  the  compound 
C(.H5.OH,2C,H7.OH, 

and* that  at  +10-2°  C.  from  the  freezing  point  curve 
of  this  compound  and  phenol.  It  is  difficult  to  avoid 
the  conclusion  that  the  compound  of  m-cresol  and 
phenol  is  stable  under  the  conditions  described. 
The  boiling  point  curve  of  phenol  and  m-eresol  is 
■not  a  straight  line,  but  deviates  from  a  straight 
line  in  the  well-known  manner  of  other  mixtures 
of  completely  miscible  liquids. 

p-Cresol  and  phenol.  This  curve  (Fig.  1)  has  two 
branches  meeting  at  50  mols.  %  where  the  eutectic 
point  occurs.    Lunge  obtained  similar  results.    The 


Fig   1. 


1.  Phenol  and  m-cresol 


II;  Phenol  and  p-eresol. 


maximum  between  the  breaks,  and  the  existence  of 
a  compound  of  o-cresol  and  m-cresol  cannot  there- 
fore be  inferred. 


Fig.  2. 

I.  Ortho-eresol  and  para-eresol.         II.  Heta-eresol  and 
para-cresol. 

No  very  deep  study  of  the  freezing  point  curves 
is  necessary  to  emphasise  their  great  practical  im- 
portance when  considering  methods  for  the  valua- 


Fio   3. 

I.  Phenol  and  o-cresol.       %  Phenol  (by  weight). 
II.  o-C'resol  and  m-cresol.       %m-Cresol. 

tion  of  carbolic  acid,  such  as  Lowe's  method.    The 
outstanding  fact  is  that  many  different  mixtures  of 


boiling  point  curve  of  phenol  and  p-cresol  is  similar 
to  that  of  phenol  and  m-cresol. 

The  freezing  point  curves  for  the  cresols  taken  in 
pairs  are  shown  in  Figs.  2  and  3.  Again  m-cresol 
furnishes  the  most  complicated  curves.  With 
tn-cresol  and  p-eresol  an  undoubted  but  small 
maximum  point  results  with  about  20%  of  p-eresol 
and  the  eutectic  occurs  with  the  50%  mixture 
(Fig.  2).  The  form  of  this  curve  suggests  the 
existence  of  a  second  eutectic  very  close  to  pure 
m-cresol,  but  we  could  not  find  the  point  with  our 
apparatus. 

The  curve  for  o-cresol  and  m-cresol  is  a  complex 
one,  and  recalls  that  of  m-cresol  and  phenol.  While 
there  are  two  undoubted  breaks  in  this  curve  with 
40%  and  80%  of  m-cresol,  there  is  no  well-defined 


o-Cresol 


II.  Phenol. 
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phenol  and  the  cresols  have  the  same  solidifying 
i .< .int.  Furthermore,  mixtures  containing  large 
proportions  of  phenol  may  haye  very  low  molting 
points.  This  Is  clearly  shown  by  drawing  a  hori- 
zontal line  through  the  point  10°  l\  in  Fig.  1.  It  Is 
unsafe  In  practice  to  consider  civsylie  acid  tree  from 
phenol  simply  because  It  yields  a  distillate  which 
does  not  freeze  when  immersed  in  let'  water.  The 
bearing  of  these  observations  on  the  possibility  of 
separating  phenol  from  the  cresols  by  freezing  is 
evident. 


Pressure  (mm.) 

Fig.  "). 
©  p-Crcsol.  x  nt-Crosol. 


Expressed  In  Ogores,  the  value  of  at/dp  for  phenol 

and  the  cresols  tor  Hie  whole  range  of  the  curve  is, 

phenol  no.".'.*,  o-creso]  0-085;  m-cresol  0-059,  p-cresol 
0-681.    o-Oreao]  gives  the  outstanding  curve  of  these 

four,  the  oilier  three  being:  nearly  parallel.  The 
results  may  1k>  put  in  another  way  and  one  of  which 
the   application   in    practice    is   Important. 

When  it  is  desired  to  correct  the  boiling  point 
Of  the  cresols  for  pressure  in  the  ordinary  deter- 
mination of  the  boiling  point,  the  general  formula 

9=O(760-p)y(278+t) 
Is  used  (Young's  "  Fractional  Distillation,"  100,1, 
p.  He  where  s  is  the  correction  to  be  added  or 
deducted,  and  p  and  I  are  the  observed  pressure  and 
temperature.  0  has  the  following  values  : — phenol 
0000101;  o-cresol  0000120;  wi-cresol  0-000103; 
/i-eresol  0000103.  The  high  value  of  "  0  "  for 
o-cresol,  which  is  quite  outside  the  limits  due  to 
experimental  errors,  might  be  taken  as  some 
evidence  that  the  substance  possesses  a  simpler 
molecule  than  the  other  phenols,  and  in  fact  Hewitt 
and  Winmill  have  shown  that,  o-cresol  is  the  least 
associated  of  the  cresols  and  phenol  (Chem.  Soe. 
Trans.,  1907,  91,  441). 

Fig.  G  shows  the  boiling  points  of  mixtures  of 
phenol  with  the  cresols  and  furnishes  a  good  illus- 
tration of  the  general  rule  that,  with  mixtures  of 
closely  related  substances,  the  boiling  point  curve 
departs  less  from  a  straight  line  as  the  difference 
between  the  boiling  points  of  the  components 
diminishes.  Fallowing  Young's  nomenclature  (loc. 
eit.),  if  the  boiling  point  curve  for  any  pair  of 
substances     is     a     straight     line,     the     formula 


1    I 

33-3  M0l%  PHfNOl    50  MOt  %  PIUN01 

I 

I 

.  %  BY  WEIGHT 

J 

1C, 

:o 

4 

a 

if 

| 

flu 

71 

80 

90     1 H 

i 

2 

O        ' 

ttf 

soe 

4 

0 

i- 

2 

il 

x 

N 

a  a 
t- 
M 

- 

4 

A3 

a 

If 

- 

o 

ft 

u     1M 

1 

1 

* 

■ 

a 

•o 

n 

*~ 

8 

I 

. 

' 

i 

i 

2 

'i 

3 

0 

- 

0 

' 

0 

e 

0 

7 

0 

B 

i 

£ 

0 

1 

X) 

<;..  l'lieiiol  (by  weight). 

Fig.  6. 
I    Phenol  +  m-cresol.    II.  Phenol  +  p-cresol.    III.  Phenol  +  o-cresol. 


The  boiling  point  curves  showing  the  variation 
•  of  boiling  point  with  pressure  (Figs.  4  and  5  and 
table)  are  almost  straight  lines.  Those  for  in-  and 
p-cresol  almost  coincide,  as  the  boiling  points  of 
these  two  substances  are  only  about  1°C.  apart 
throughout     the     range     of     pressures    examined. 


i  t'  =  t[,  +  O'OluiA  applies.  In  this  case  tB  is  the 
lower  boiling  point,  m  is  the  molecular  percentage 

I  of  the  higher  constituent,  a  the  difference  in  boiling 
points  between  the  constituents,  and  t'  is  the  calcu- 

I    lated  boiling  point  of  the  particular  mixture  under 

I    consideration.    If  the  difference  between  the  calcu- 


BoiHng  points  at  different  pnssures. 


Pressure  ram. 
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lated  boiling  point  and  that  observed  is  plotted 
against  the  molecular  percentage  composition  of  the 
mixture,  the  upper  curves  in  Fig.  0  are  obtained. 
These  curves  show  in  a  convenient  form  the  devia- 
tion of  the  boiling  point  of  the  phenol  mixtures 
from  the  straight  line  law,  followed  by  phenol  and 
o-cresol. 

We  desire  to  express  our  indebtedness  to  Sir 
J.  J.  Dobbie,  F.R.S.,  for  permission  to  publish  the 
results  in  this  and  the  foregoing  paper. 

Government  Laboratory. 
May  13th,  191S. 
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Meeting  held  on  May  16th,  1918. 


MR.   H.    G.    SMITH  IN  THE  CHAIR. 


THE  USE  OF  THE  REFRACTOMETER  IN  THE 
EXAMINATION   OF  EUCALYPTUS   OILS. 

BY  HENRY  G.   SMITH,  F.C.S. 

It  is  now  recognised  that  the  determination  of 
the  physical  properties  of  essential  oils  is  of  con- 
siderable value  in  their  classification  and  investiga- 
tion. The  various  oils  obtainable  from  the 
eucalypts  are,  in  most  cases  when  true  to  species 
name,  equally  well  controlled  in  this  way,  and  of 
all  the  physical  tests  applicable  for  the  purpose, 
that  of  refractive  index  is  not  the  least  valuable. 

A  relative  constancy  in  the  character  of  the  oils 
of  identical  species  of  eucalyptus,  growing  under 
natural  conditions,  has  been  shown,  and  abundant 
evidence  has  accumulated  on  this  point.  Only  in 
a  very  few  instances  does  distinct  local  variation 
occur,  and  even  with  these  species  the  reasons  for 
this  departure  are  fairly  welV  understood,  the 
selective  peculiarities  of  the  species  themselves 
being  perhaps  the  most  important  factor  in  this 
connection.  No  absolute  constancy  can,  of  course, 
be  expected  with  plant  products — essential  oils 
particularly — as  these  are  aggregates  of  con- 
stituents, each  having  its  own  physical  constants. 
With  the  eucalypts  this  particular  fact  might  sug- 
gest a  difficulty  in  securing  fairly  concordant  results 
on  account  of  the  diversity  of  constituents  in  the 
genus,  but  experience  has  shown  that  this  is  not  so 
and  the  instances  given  below  illustrate  this 
clearly. 

The  methods  of  extraction  of  eucalyptus  oils  in 
Australia  have  improved  considerably  during  recent 
years,  and  greater  care  is  now  taken  in  the  selec- 
tion of  material  from  desired  species:  consequently 
the  oil  is  more  constant  in  character,  and  the 
steam-rectified  product  remarkably  uniform  in 
physical  properties. 

It  is  becoming  customary  to  sell  the  oil  from  a 
particular  eucalypt  by  its  species  name,  as  for 
instance.  Eucalyptus  polybractca,  E.  Smithii, 
E.  dives.  E.  Macarthuri,  and  so  on,  and  in  this  way 
it  is  possible  to  secure  the  desired  uniformity  in 
the  product.  When  the  advantages  of  this  method 
become  fully  recognised  and  more  extensively 
followed,  the  industry  will  be  at  a  considerable 
advantage,  and  the  practice  of  mixing  oils  from 
different  species  in  order  to  meet  a  particular 
Standard  will  become  quite  unnecessary. 

Not  only  is  the  refractometer  useful  in  controlling 
the  oils  themselves,  but  it  is  also  the  means  of 
Indicating   the   presence   of  previously   undetected 


constituents.  It  was  in  this  way  that  butyl  butyrate 
was  found,  first  in  the  oil  of  Eucalyptus 
Perriniana  (Proc  Roy.  Soc,  N.S.W.,  Dec.,  1914). 
The  abnormally  low  refractive  index  (1-4538  at 
10°  C.)  of  the  lower  boiling  fraction  suggested  the 
presence  of  an  unrecognised  constituent  in 
eucalyptus  oils.  This  ester  has  since  been  shown 
to  be  a  common  constituent  in  the  oils  of  allied 
species,  not  only  from  those  common  to  Eastern 
Australia  but  from  those  of  Western  Australia 
also,  localities  thousands  of  miles  apart. 

The  principal  species  now  worked  most  exten- 
sively in  Eastern  Australia  are,  (1)  Eucalyptus 
jHiliibractca,  the  "  Blue  Mallee  "  of  New  South 
Wales,  and  the  "  Silver  Leaf  Mallee  "  of  Victoria ; 
(2)  Eucalyptus  australiana,  the  "Narrow  Leaf 
Peppermint  "  or  "  Messmate  "  of  New  South 
Wales;  (3)  Eucalyptus  dives,  the  "  Broad  Leaf 
Peppermint  "  of  New  South  Wales  and  Victoria. 

The  figures  tabulated  below  give  the  physical 
properties  of  the  oils  of  these  three  species  com- 
mercially distilled  from  material  true  to  name, 
and  during  a  considerable  period  of  time  :  — 


Eucalyptus  polybractca. 


Type  of  oil  and  date 

Sp.  gr.  at 
15°  C. 

Rotation 

Refractive 

index  at 

20°  C. 

Crude  oil,  1907 

0-9245 

+  0-8° 

1-4631 

Crude  oil,  1909 

0-9269 

+  0-6° 

1-4633 

Steam  rectified,  1911 

0-9264 

+  0-5° 

1-4586 

Rectified,  1912 

0-9271 

+  0-4° 

1-4596 

Rectified,  1912 

0-9256 

+  0-5° 

1-4598 

•Rectified,  1913 

0-9273 

-0-2° 

1-4602 

Rectified,  1913 

0-9270 

+  0-4° 

1-4612 

Crude  oil,  1914 

0-9292 

-0-3° 

1-4624 

Rectified,  1914 

0-9270 

+  0-3° 

1-4698 

Rectified,  1914 

0-9298 

+  0-2° 

1-4608 

Rectified,  1916 

0-9300 

+  0-5° 

1-4596 

Rectified,  1917 

0  9195 

+  0-3° 

1-4598 

*  This  oil  was  from  Bendigo,  Victoria  ;  all  the  others 
were  from  VVyalong,  N.S.W. 

It  will  be  noticed  that  two  of  these  samples  were 
laevorotatory.  This  is  due  to  the  influence  of  a 
small  quantity  of  the  optically  active  aromatic 
aldehyde  aromadendral.  The  optical  rotation  of 
the  oil  of  this  species  is  but  small  at  any  time,  and 
although  mostly  dextrorotatory,  occasionally  shows 
la>vo-rotation.  This  result  in  no  way  interferes 
with  the  quality  of  the  oil,  and  is  not  due  to 
phellandrene.  The  American  objection  to  a  lsevo- 
rotatory  eucalyptus  oil  is,  in  this  case,  not 
warranted,  and  should  not  be  persisted  in.  Con- 
siderable quantities  of  the  oil  of  this  species  are 
now  being  sent  to  America,  and  I  would  suggest 
that  the  refractive  index  is  a  more  satisfactory 
means  of  control  than  that  of  optical  rotation, 
particularly  as  the  oil  is  usually  recently  distilled 
when  it  leaves  Australia. 

The  oil  of  this  species  is  one  of  the  richest  in 
cineol  content,  and  this  is  indicated  by  the  low 
refractive  index.  The  solubility  in  alcohol  (70% 
by  weight)  of  the  steam- recti  fled  oil  is  from  105  to- 
11  volumes  and   is   remarkably  constant. 

Eucalyptus  australiana. 
This  species  was,  prior  to  the  investigation  of  the 
Tasmanian   eucalypts   by    Mr.    Baker   and   myself 
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iKoy.  Sw.  Tasmania,  Oct.,  11)12),  considered  by 
botanists  to  be  /.'.  amyydalina,  but  the  Australian 
tree  has  now  been  raised  to  si>ecitic  rank.  During 
tin-  last  three  or  four  years  considerable  quantities 
of  a  high-class  eucalyptus  oil  have  Ik'cii  distilled 
from  it  in  the  Ncrrigundah  and  Yowrie  districts  of 
New  South  Walis.  In  the  "Research  of  the 
Kucalypts,"  Baker  and  Smith,  1902,  p.  170,  it  was 
shown  that  by  fractional  separation  at  slated  limes 
during  the  primary  distillation,  the  oil  which  came 
over  during  the  first  hour  was  much  the  richest 
In  cliieol.  The  yield  of  oil  Is  also  greater  from 
this  spedes  than  from  other  euenlypts.  It  is  thus 
possible  to  adopt  this  mode  of  procedure.  The 
species  appears  to  have  broken  away  from  Its 
natural  habitat  on  the  highlands  and  established 
Itaett  at  lower  altitudes,  where  Ihe  phellandrene 
has  practically  disappeared)  the  etneol  Increasing 
to  H  corresponding  extent  (see  Baker  and  smith. 
Proa  Roy.  Soc.  N.S.W..  Dec.,  1815).  In  the  ibove- 
tnentioned  districts  the  oil  Is  now  commercially 
separated  at  the  end  of  the  first  hour,  and  contains 
about  70%  of  cineol  or  over:  it  is  sold  for 
pharmaceutical  purposes.  The  remainder,  which 
comes  over  during  the  later  distillation,  is  utilised 
for  the  separation  of  minerals  by  flotation  or  for 
oilier  purposes. 

The  constancy  of  the  physical  characters  of  the 
first-hour  oil  can  be  judged  from  the  following 
timires.  those  of  refractive  index  being  in  remark- 
able  agreement. 

Eucalyptut  auttraliana  of  New  South  Wales. 
First-hour  oil. 


Place  and  date 

Sp.  srr.  at 
15"  0. 

notation 

am 

Retractive 

index    at 
20"  C. 

Ncrrlijundah,  1913 

09188 

+  0-3° 

1-4621 

Nerrisjundah,  1913 

0  9193 

+  0-9° 

1  4028 

Y'owrie,  1913  .. 

0-9186 

+  0-5° 

1-4624 

Yowrie,  1913   .. 

0-9195 

+  0-4° 

1-4622 

NeiriCTindab,  1914     .. 

0-9193 

+  1-5° 

1-4631 

Y'owrie,  1914  .. 

0  9199 

+  01° 

1-4622 

Y'owrie,  1914  .  • 

0-9202 

-1-2° 

1-4636 

Nerrifrundah,  1914 

0-9195 

+  1-4° 

1  4631 

Reedy  Creek,  1915     .. 

09196 

+  1-2° 

1-4625 

Yowrie,  1916  .. 

0-9193 

+  13° 

1-4626 

BeUlmbla,  1917 

0-9186 

+  1-7° 

1-4017 

Yowrie,  1917   .. 

09205 

+  1-6* 

1-4635 

Wvndham,  1917 

'-'•20 

+  0-7° 

1-4035 

Second-hour  oil. 


Yowrie,  1917 

0  9096 

+  2-0" 

1  4710 

Nerrhjundah,  1917 

0-9160 

+  3-6° 

1-4711 

In  the  majority  of  cases  the  optical  rotation  Is 
slightly  to  the  right  but  occasionally  the  oil  is 
larvorotatory.  This  is  due  to  the  presence  of  n 
small  proportion  of  phellnndrene,  but  this  is  not 
detrimental  to  the  quality  of  the  oil.  The  value  Is 
indicated  by  the  refractive  index,  which  only  shows 
a  very  slight  Increase  over  the  dextrorotatory 
samples. 

With  the  second-hour  oil  the  refractive  Index  is 
higher,  and  In  this  the  cineol  does  not  usually 
exceed  a  fourth  of  the  amount  present  in  the  first- 
hour  oil. 


As  the  monetary  value  of  the  first-hour  oil  is 
about  double  that  of  the  remainder.  It  may  be 
necessary  to  adopt  a  somewhat  rigid  standard  in 
order  to  maintain  the  quality  of  the  first-hour  oil. 

The  ready  solubility  in  alcohol  of  the  oil  of 
/•;.  inixtraliiiiiii  is  particularly  noticeable,  even  If 
distilled  at  high  altitudes  when  phellandrene  will 
be  present  and  the  rotation  -12°  to  -15°.  With 
the  first-hour  oil  from  the  Nerrigundah  and  Yowrie 
districts  the  solubility  is  equal  to  that  of  E.  poly- 
braotea,  and  Is  remarkably  constant. 

Eucalyptus  dives. 

The  oil  of  this  species,  when  freshly  distilled, 
shows  a  corresponding  relative  constancy  in  con- 
stituents and  physical  properties,  as  is  noticeable 
with  other  sjiecies  of  eucalyptus.  The  oil  of 
E.  dives  consists  principally  of  kevorotatory 
phellandrene,  has  a  high  optical  rotation,  and 
contains,  as  a  rule,  less  than  5%  of  cineol.  .Much 
of  the  oil  of  this  species  has  reached  Europe  as 
the  product  of  E.  amygdalina.  This  was  to  a 
certain  extent  excusable,  because  E.  dives  was 
formerly  classified  as  a  variety  of  E.  amygdalina, 
and  varietal  names  seem  soon  to  lose  their1 
significance. 

The  oil  of  E.  dives  Is  considered  to  be  the  best  of 
all  essential  oils  for  mineral  separation  by  flota- 
tion, and  considerable  quantities  are  now  being 
used  in  Australia  for  that  purpose.  The  species  has 
a  most  extensive  range  in  Eastern  Australia  and 
gives  about  a  3%  yield  of  oil  from  freshly  cut 
material. 

When  freshly  distilled  the  hevo-rotation  is  very 
high,  as  is  also  the  refractive  index.  The  tendency 
among  distillers  is  now  to  distil  the  leaves  of  this 
species  for  several  hours  in  order  to  obtain  all  the 
available  oil  from  the  leaf.  The  oil  from  this 
extended  distillation  has  naturally  a  higher  specific 
gravity  than  that  of  the  oil  from,  say,  a  four  hours' 
distillation,  but  for  the  purposes  for  which  the  oil 
is  employed  both  are  of  equal  value. 

The  following  figures  were  obtained  with  the 
crude  oils  from  the  various  localities,  which  are 
in  some  instances  wide  apart.  The  oils  were  all 
commercially  distilled. 


Eucalyptus  dives,  .Yew  South  Wales. 


Place  and  dato 

Sp.  ST.  at 
15°C. 

Rotation 
Ob 

1  ten-active- 
indcx  at 
20°  C. 

Coonia,  1913     

0-8928 

-01-3° 

1-4803 

Colombo,  1914  .. 

0-8970 

-62-3° 

1-4803 

4     hours'     distillation, 
Mongarlowe,  1916.. 

0-8892 

-69-8° 

1-4798 

8    hours'     distillation, 
Moiigarlowe,  1916.. 

0  9004 

-63  9° 

1  4811 

Colombo,  1916 

0-9020 

-55-4° 

1-4808 

Monjrarlowo,  1916 

0-9011 

-59-3° 

1-4806 

Braidwood,  1916 

0-9001 

-56  7° 

1-4809 

Orance,  1916  .. 

0-8950 

-61-2° 

1-4805 

It  is  apparent  that  the  determination  of  the 
refractive  index  of  the  oil  of  this  species  is  of 
considerable  value  In  its  control. 

The  refractometer  employed  was  a  Zeiss-Abb6 
Instrument  with  water-jacketed  prisms,  and  for 
correction  the  figure  000047  was  employed.  For 
correcting  the  specific  gravity  the  figure  000075  was- 
used. 
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NOTES    ON   CINEOL. 

BY    J.    C.    EARLE,    F.I.C. 

Solubility  in  water.  ■  The  solubility  of  pure 
eineol  at  various  temperatures  was  determined  in 
an  apparatus  of  the  type  devised  by  Farrington  for 
the  determination  of  fat  in  skim  milk  by  the  Bab- 
coek  test  (see  Snyder,  "  Dairy  Chemistry,"  p.  26). 
The  following  results  were  obtained  : — 


Temperature, 

Solubility,  grms.  of  eineol 

°C. 

in  100  grms.  water. 

1-5 

0-64 

7-5 

0-57 

10 

0-54   . 

21 

035 

40 

021 

50 

0-19 

Detection  of  eineol  by  the  iodol  method.  A  few 
tests  were  made  to  determine  the  sensitiveness  of 
the  iodol  test  for  eineol.  Various  mixtures  were 
made  of  pure  eineol  with  a  phellandrene  oil  con- 
taining no  eineol.  One  c.c.  of  the  oil  under  exam- 
ination was  warmed  in  a  nearly  boiling  water-bath, 
the  warm  oil  was  saturated  with  iodol  and  filtered 
through  a  small  paper  into  a  watch-glass.  Crystals 
of  the  double  compound  of  eineol  and  iodol 
developed  in  the  filtered  oil  immediately  when  one 
vol.  of  eineol  was  mixed  with  3  vols,  of  phellan- 
drene oil;  on  standing  for  a  short  time  with  10  vols, 
of  phellandrene  oil,  and  after  standing  for  half  an 
hour  with  20  or  30  vols. 


Communications. 


RESIDUAL  AND  EXTINCTIVE  ATMOSPHERES 
OF   FLAMES.* 

BY  THOMAS  FRED  ERIC  RHEAD. 

When  a  jet  of  combustible  gas  or  vapour  is  allowed 
to  burn  in  air  in  a  closed  vessel,  the  flame  gradu- 
ally alters  in  character  as  the  oxygen  diminishes, 
and  finally  goes  out.  The  atmosphere  remaining 
after  the  flame  has  been  extinguished  is  usually 
termed  the  "  residual  atmosphere " ;  such  an 
atmosphere  contains,  besides  oxygen  and  nitrogen, 
the  products  of  combustion  of  the  combustible  gas. 

On  the  other  hand,  a  mixture  of  oxygen  and  some 
"  inert  "  gas,  such  as  nitrogen  or  carbon  dioxide, 
can  be  prepared  so  that  it  is  just  unable  to  support 
the  combustion  of  a  combustible  gas  introduced 
into  it.  Such  a  mixture  is  termed  an  "  extinctive 
atmosphere." 

The  research  described  in  this  communication 
had  as  its  main  object  the  determination  of  the 
oxygen  contents  of  the  residual  and  extinctive 
atmospheres  for  flames  of  various  gases,  the  inert 
gas  employed  for  the  extinctive  atmosphere  being 
nitrogen. 

Several  investigators  have  approached  the 
problem  from  the  point  of  view  that  the  oxygen 
content  of  the  residual  and  extinctive  atmospheres 
of  a  flame  should  have  the  same  value,  and  that 
this  value  represents  a  physical  constant  for  that 
flame. 


•  Publication  of  this  paper  on  the  results  of  work  carried 
out  prior  to  the  war,  has  been  withheld  until  now  because  the 
author  hoped  to  complete  it,  but  has  been  continually 
prevented  by  war  conditions. 


Their  results  for  methane,  hydrogen,  and  carbon 
monoxide  are  as  follows  : — 

Table  A. 


Oxygen  content  of 
residual  atmosphere 

Oxygen  content  of 
extinctive 

Investigator 

Car- 

Car- 

Me- 

Hy- 

bon 

Me- 

Hy- 

bon 

thane 

drogen 

mon- 
oxide 

thane 

drogen 

mon- 
oxide 

% 

/o 

0/ 

/o 

% 

% 

% 

Clowes  and  Feil- 

mann* 

150 

5-5 

13-35 

17-4 

6  3 

151 

\V.  P.  Jorissen 

andN.H.Sie- 

wertsz     von 

Reesemat  . . 

— 

40 

11  2 

— 

3-5 

100 

J.  HargerJ     . . 

17-5 

7-5 

— 

— 

*  This  J.,  1894,  1155. 

t  Chem.  Weekblad,  1909,  6,  1053;  6ee  this  J.,  1910,  478. 

{  "Coal  Mine  Explosions"  (1913). 

The  lack  of  agreement  in  the  above  results  is 
probably  due  to  differences  in  experimental  con- 
ditions. 

In  order  that  a  flame  may  be  maintained  when 
a  stream  of  combustible  gas  issues  into  an  atmo- 
sphere of  oxygen  and  an  inert  gas  (nitrogen)  at 
ordinary  temperature  and  pressure,  a  mixture  of 
the  gas  with  the  atmosphere  must  be  produced  in 
sufficient  quantity,  which,  when  ignited,  will  self- 
propagate  flame  at  a  rate  equal  to  the  rate  of  flow 
of  the  mixture.  For  any  particular  combustible  gas 
there  exists  a  range  of  such  mixtures  in  which 
flame  can  be  propagated  at  rates  rising  from  zero 
to  a  maximum  and  again  falling  to  zero,  as  the 
mixtures  used  contain  increasing  percentages  of 
combustible  gas.  As  the  oxygen  content  of  the 
mixture  is  decreased  the  range  is  considerably 
reduced,  until  finally  only  one  particular  stationary 
mixture  at  ordinary  temperature  and  pressure  will 
just  propagate  flame. 

Rurgess  and  Wheeler  (Chem.  Soc.  Trans.,  1914, 
105.  2591—2(505;  this  J.,  1914,  1195)  found  that  for 
methane  the  mixtures  with  air  which  would  pro- 
pagate flame  ranged  from  50  to  14:8%  methane, 
and  Parker  (Chem.  Soc.  Trans.,  1915,  107,  32S— 337; 
this  J.,  1915.  482)  obtained  the  following  figures 
for  the  initial  rate  of  propagation  of  flame  in  the 
intermediate  mixtures  (i.e.,  the  rate  of  the  "  uni- 
form movement  ") : — 


Percentage  of 
methane  in  air 

6 

7 

8 

9 
10 
11 
11-7     ... 


Rate  of  propagation 
of  flame, 
cm.  per  sec. 
...       53 
...       69 
...        85 
...      102 
...     107 
...     198 
...       76 


On  reducing  the  oxygen  content  of  the  mixtures. 
Burgess  and  Wheeler  (Chem.  Soc.  Trans.,  1914.  105, 
2598)  reached  the  limit  of  1325  to  13' 45%  of  oxygen, 
below  which  no  variation  in  the  proportions  of 
methane  and  nitrogen  would  give  stationary  mix- 
tures capable  of  self-propagating  flame. 

If  a  combustible  mixture  is  caused  to  flow  along 
a  tube  at  a  rate  equal  to  the  initial  rate  of  propa- 
gation of  flame  in  that  mixture  the  flame  will 
appear  to  be  stationary,  but  if  the  gaseous  flow  be 
increased  the  flame  will  travel  in  the  direction  of 
that  flow  until  it  is  projected  into  the  air,  where 
it  will  be  extinguished,  because  the  mixture  is 
destroyed  by  dilution  with  air. 

Immediately  a  stream  of  combustible  gas  emerges 
into  an  atmosphere  of  oxygen  and  nitrogen,  inter- 
mixture begins,  and  all  ranges  of  mixtures  are 
produced  between  the  limits  of  100%  gas  on   the 
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one  band  aad  hh>     atmosphere  on  toe  other  band. 

One  I'M ii i.-uiii r  mixture  win  propagate  flame  at  ■ 
maximum  raic  and  consequently  it  win  be  possible 
to  maimain  a  flame  with  Increasing  velocity  of  was 

sltvam,   until  the  rate  of  travel  of  this  mixture   is 

jusi  greater  than  the  maximum  rate  of  flame  pro- 
pagation. If,  however,  the  oxygen  content  of  the 
atmosphere  be  reduced,  the  range  of  mixtures  of 
combustible  gas  and  atmosphere  which  will  pro- 
e  flame  against  the  How  of  the  mixtures  la 
also  reduced,  and  a  point  is  reached  at  which  no 
mixture  of  gas  and  atmosphere  is  formed,  in  which 
the  rate  of  flame  propagation  balances  the  How  of 
the  mixture,  consequeutl]  the  Same  is  extinguished 
;uul  the  atmosphere  represents  the  so-called  ex- 
tlnctlve  atmosphere  of  that  flame  under  the  con- 
ditions existing. 

I'll.-  mixture  which  will  just  maintain  flame 
againsl    its   own    How    must    of   necessity   he   richer 

in  oxygen  than  the  stationary  mixture  which  cou 
tains  the  lowest  percentage  of  oxygen  just  to  pro- 
pagate flame.    The  same  observation  holds  In  the 

< ase  of  B  gas  burning  U)  extinction  in  an  enclosed 
volume  of  air  at  ordinary  temperature  and 
pressure,  except  that  Is  this  case  the  "residual" 
atmosphere    contains    products    of    combustion— 

usually    carbon   dioxide,    which    affects    the    flames 

rather  differently  than  nitrogen. 

A  stream  of  couihust ihio  gas,  Issuing  into  an 
atmosphere  of  oxygen   and   nitrogen,   mixes  with 

that  atmosphere  through  two  main  causes:    ill  The 

interdjiTusion  between  the  gas  and  atmosphere,  and 
(2)  the  mechanical  mixing  effected  by  the  orifice 
or  Jet  supplj  in?;  the  gas. 

The  maintenance  of  a  flame  in  the  mixtures  so 
produced  depends  upon  : — 

ill  The  rate  of  propagation  of  flame  in  the  mix- 
tures, involving  mi  the  number  of  molecules  of 
oxygen  concerned  in  the  combustion  of  one  mole- 
cule of  gas.  I ''I  The  calorific  value  of  the  gas. 
(0)  The  conductivity  and  sjiecilic  heats  of  the  com- 
bustible gas.  oxygen,  nitrogen,  and  products  of 
combustion.       (d)   The   rale  of   radiation  of     heat 


Under  the  most  favourable  experimental  condi- 
tions the  oxygen  content  of  I  he  residual  or  extinc- 
tive atmosphere   left    by   flames  of   different   com- 

hiislible  gases  tunning  in  air  will  depend  primarily 
upon  the  rate  of  diffusion  of  the  gas.  and  the  effect. 
of  this  will  In-  Increased  or  decreased  according  as 
the  reaction  is  simple  or  complex,  and  according 
as  the  initial  rate  of  flame  propagation  in  the  mix- 
tures Is  great  or  small.  For  example,  in  the  case 
of  hydrogen  (the  residual  atmosphere  of  the  flame 
of  which  contains  about  W  ,  oxygen)  there  is  a 
high  rate  of  diffusion,  a  simple  reaction,  and  a 
high  initial  rate  of  flame  propagation  in  its  mixtures 
wilh  air.  hut  in  the  case  of  methane  (which  gives 
a  residual  atmosphere  containing  about  16-0% 
oxygen)  the  rate  of  diffusion  is  much  slower,  the 
reaction  more  complex,  and  the  rate  of  flame  pro- 
pagation smaller. 

Taiii.e  B. 


Ft.;.  1. 

from  the  flame,  (e)  The  diathermancy  of  the  gases. 
i/i  The  ignition  temperature  of  the  gas  in  the  atmo- 
sphere concerned,  (y)  The  rate  of  diffusion  of  the 
gases.  (A)  The  effect  of  temperature  on  the  rales 
of  the  chemical  reactions  involved. 

ii'i  The  rate  of  flow-  of  the  combustible  mixtures 
away  from  the  orifice.  Involving  the  rate  of  flow  of 
the  stream  of  combustible  gas. 

(3)  The  size  of  the  flame.  Involving  the  area  over 
which  combustion  is  taking  place  and  the  amount 
of  combustible  mixture  produced  in  unit.  time. 

i  1 1  The  cooling  effect  (and  possible  catalytic  effect) 
of  the  orifice  when  the  flame  remains  at  that  point. 


Hydrogen 

Methane 

Kate  of  diffusion   .. 

10 

0-351 

Number  of  mols.  of  oxygen 

required  for  the  combus- 

tion of  one  molecule  of 

gas 

i  mol. 

2  mols. 

Initial  rates  of  inflamma- 

tion in  combustible  mix- 

t 

tures  with  air 

20 

280 

6 

S3 

30 

430 

7 

G9 

40 

490 

8 

85 

SO 

385 

ii 

102 

60 

190 

10 
11 
11  7 

107 

198 

76 

Oxvgen  content  of  residual 

atmosphere 

About  5-6% 

About  100% 

•  ITaward  and  Olagawa,  Chem.  Soc.  Trans.,   190G,  109, 
83-89  ;    this  J.,  1916,  214. 
t  Parker,  loc.  cit. 

Experimental. 

Residual  atmospheres. 

The  chief  difficulty  met  with  in  determining  the 
residual  atmosphere  of  a  flame  is  that  caused  by 
the  hot  products  of  combustion  heating  the  contents 
of  the  vessel  and  so  enabling  the  flame  to  burn 
longer  than  it  would  do  if  the  contents  remained 
at  the  room  temperature.  For  a  flame  of  constant 
size  this  error  is  likely  to  be  less  in  a  large  vessel 
than  in  a  small  one,  because  the  products  have  a 
longer  time  to  cool  before  they  come  into  contact 
with  the  flame  again.  Even  with  a  large  vessel 
this  difficulty  is  experienced  if  the  flame  is  suffi- 
ciently large,  because  when  nearing  extinction  the 
flames  of  some  gases  rise  above  the  jet  and  burn  in 
the  heated  atmosphere  at  the  top  of  the  vessel. 

Experiments  were  carried  out  in  two  apparatus, 
one  of  1J  litres  capacity  and  one  of  12  litres.  Most 
of  the  results  In  the  smaller  apparatus  were  vitiated 
by  the  heating  of  the  contents  by  the  flames. 

The  12  litre  apparatus  (Fig.  1)  consisted  of  an 
inverted  aspirator  bottle  with  a  jet  placed  axially 
Ii  in.  from  the  bottom  and  fitted  with  electrical 
ignition.  Samples  were  taken  simultaneously  from 
the  top  and  bottom  of  the  apparatus,  and,  although 
no  mechanical  method  of  circulation  was  resorted 
to,  these  samples  showed  very  little  difference  in 
oxygen  content.  The  top  sample  contained 
approximately  0-25%  less  oxygen  than  the  bottom 
sample,  unless  flames  over  1$  in.  high  were  used, 
in  which  case  wider  differences  occurred  between 
the  two  samples.  All  analyses  were  carried  out  in 
a  Bone  and  Wheeler  gas  analysis  machine.  The 
bottom  sample,  taken  2  in.  above  the  jet,  was  re- 
corded as  the  residual  atmosphere.  Temperatures 
taken  by  means  of  thermometer  B  at  the  side  of 
the  jet  1  in.  away  showed  a  rise  in  temperature  of 
only  one    or  two  degrees  during   the  experiment. 
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therefore  unless  the  flames  rose  to  the  top  of  the 
vessel  they  would  not  be  appreciably  sustained  by 
any  heating  of  the  contents  of  the  vessel. 

The  pressure  was  maintained  at  that  of  the  atmo- 
sphere by  allowing  some  gas  to  escape  (1  or  2%  by 
volume  of  the  enclosed  atmosphere)  at  the  beginning 
of  the  experiment  through  H  dipping  into  a  water 
seal.  Preliminary  experiments  using  a  pressure 
gauge  had  shown  that  expansion  of  the  atmosphere 
only  occurred  at  the  commencement  of  an  experi- 
ment, and  that  from  then,  right  to  extinction  very 
little  variation  in  pressure  took  place,  until  the 
flame  went  out,  when  a  rapid  fall  in  pressure  set  in. 

The  influence  of  the  size  of  the  flame  was  first 
determined,  employing  pure  methane.  Using  a 
glass  tube  jet  4  mm.  internal  diameter,  and  varying 
the  rate  of  the  gas  stream  to  give  flames  of  different 
sizes,  the  following  results  were  obtained  : — 

Initial  height  of  Oxygen  in  residual 

flame,  cm.  atmosphere,  %. 

0-6  16"8 

3'0  15-6 


6-0 


149 


The  3  and  6  cm.  flames,  when  near  extinction, 
travelled  to  the  top  of  the  vessel,  where  they  con- 
tinued burning  for  some  time  in  the  heated  atmo- 
sphere, and  hence  the  samples  taken  near  the  jet  in 


the  increasing  proportion  of  carbon  dioxide  pro- 
duced per  volume  of  oxygen  consumed,  but  this 
requires  confirmation.  No  carbon  monoxide  or  un- 
burnt  gas  was  detected  in  the  residual  atmosphere 
of  methane;  the  methane  had  completely  burned 
to  carbon  dioxide  and  steam.  The  methane  flame 
enlarged  considerably  during  combustion  and  gradu- 
ally rose  as  a  non-luminous  blue  coi*  about  8  in. 
above  the  jet,  where  it  finally  went  out. 

In  the  case  of  propane  the  flame  increased  tc- 
about  three  times  its  initial  size,  became  non- 
luminous,  rose  above  the  jet,  and  flickered  violently 
before  extinction.  The  butane  flame  increased  from 
2  inches  to  6  inches  in  height,  became  smoky,  and 
flickered  violently  towards  the  end.  Owing  to  its 
high  density  some  of  the  gas  fell  down  the  sides 
of  the  jet  and  a  very  slight  flame  flashed  through 
it.  The  pentane  flame  (from  a  small  lamp)  de- 
creased considerably  from  an  initial  height  of 
1  inch  to  about  i  inch,  owing  presumably  to  the 
decreased  evaporation  consequent  on  the  flame 
becoming  cooler  when  nearing  extinction.  The 
cyanogen  flame  enlarged  from  1  to  3  inches  and  had 
a  red  inner  cone  surrounded  by  a  blue  zone,  which 
was  again  surrounded  at  the  top  by  a  green  cone. 
It  flickered  violently  before  extinction.  The  blue 
carbon  monoxide  flame  burned  steadily,  rose  a  little 


^5L 


em^aik 


Fig. 


these  cases  do  not  accurately  represent  the  atmo- 
sphere round  the  flame,  but  the  results  seem  to 
indicate  that  a  large  flame  has  a  lower  oxygen  con- 
tent in  its  residual  atmosphere  than  a  small  flame, 
quite  apart  from  the  heating  of  the  atmosphere. 

The  relative  values  of  the  oxygen  contents  of  the 
residual  atmospheres  left  by  the  flames  of  different 
gases  were  determined,  using  a  silica  open-tube  jet 
of  4  mm.  internal  diameter,  and  supplying  the  gases 
at  the  same  rate  in  each  case.  The  initial  size  of 
the  flame  varied  from  about  i  in.  in  height  In  the 
case  of  hydrogen  to  about  2  in.  in  the  case  of  butane. 


Oxygen  in  residual  atmosphere 


Gas  used. 
Methane 
Propane ... 
Butane    ... 
Pentane ... 
Cyanogen 
Hydrogen 
Carbon  monoxide 


The  slight  Increase  noticeable  on  ascending  the 
methane  series  of  hydrocarbons  is  possibly  due  to 


% 

% 

15"6 

15-4 

15-9 

158 

16-0 

— 

16-4 

— 

15-3 

15-0 

5-7 

56 

102 

— 

above  the  jet,  and  increased  in  size  before  extinc- 
tion. The  hydrogen  flame  increased  very  consider- 
ably in  size  and  became  almost  invisible,  and  rose 
high  above  the  jet  before  extinction. 

Extinctive  atmospheres. 
The  method  usually  adopted  for  ascertaining  these 
(plunging  the  flame  into  ready-made  mixtures  and 
obtaining  the  correct  mixture  by  the  method  of  trial 
and  error)  was  considered  unsuitable,  and  an 
apparatus  was  devised  to  study  the  effect  of  feeding 
a  flame  with  mixtures  of  oxygen  and  nitrogen.  By 
gradually  increasing  the  nitrogen  in  the  mixture 
a  point  was  reached  at  winch  the  flame  went  out. 
The  mixture  of  oxygen  and  nitrogen  which  just 
extinguished  the  flame  was  recorded  as  the  ex- 
tinctive atmosphere  for  that  flame  under  the  condi- 
tions of  the  experiment.  The  method  allows  of 
fine  adjustment  and  control,  and  the  flame  can  be 
studied  in  all  its  phases  under  varied  conditions. 

The  apparatus  used  (Fig.  2)  consists  essentially  of 
two  parts:  one  for  making  and  supplying  the  atmo- 
sphere of  desired  composition,  and  the  other  for 
observing  the  effect  of  that  atmosphere  on  the  flame 
in  question.    Two  large  gas  holders  were  filled,  one 
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with  air  and  the  other  with  nitrogen,  and  Connected 
to  tin-  mixer,  i>.  When  the  graduated  taps,  El  and 
F.  wen  opened,  water  flowed  into  the  gas  holders 
from  Che  constant-level  reservoirs,  11  and  J.  and 
displaced  the  air  and  nitrogen,  causing  them  to 
pass  forward  into  1).  By  regulating  HI  and  IF,  a 
steady  stream  of  air  and  nitrogen  of  constant  corn- 
|M>siliou  passes  from  the  mixer  to  the  combustion 
chamber,  A.  With  well-made  cleanly-drilled  water 
taps.  K  and  F,  graduated  to  pass  known  quantities 
of  water  under  constant  bead,  the  volumes  of  air 
and  nitrogen  could  lie  very  easily  adjusted  to  give 
any  desired  mixture  which,  moreover,  could  be 
r>-i >eated  at  will.  The  connections  In  the  miser 
were  made  of  glass  tubing  9  mm.  Internal  bore. 
This  mixer  was  found  very  efficient  for  delivering 
up  to  four  litres  of  a  mixture  of  oxygen  and  nitrogen 
|ht  minute. 

By  allowing  mercury  to  run  out  of  K.  a  sample 
of  the  atmosphere  was  obtained  for  analysis.  The 
glass  cylindrical  combustion  chamber,  A,  was 
2  I  cm.  internal  diameter  ami  12  cm.  high,  and  was 
surrounded  by  the  water  jacket,  0.  During  an  ex- 
IKM-iment  a  steady  stream  of  cold  water  flowed 
through  c.  and  the  temperature  was  noted  by  the 
thermometer.  The  combustible  gas  was  supplied  at 
any  desired  constant  rate  to  the  jet.  I?,  from  a  gas- 
holder of  the  same  type  as  those  used  for  supplying 
the  air  and  nitrogen,  and  was  Ignited  electrically. 
A  little  glass  wool  packed  loosely  at  the  bottom  of 
the  chamber.  A,  served  to  arrest  any  upward 
draught  likely  to  1»'  caused  by  the  tube  supplying 
the  atmosphere.  In  this  apparatus  the  beating 
effect  of  the  products  of  combustion  on  the  atmo- 
sphere was  eliminated. 

The  experiments  were  conducted  in  the  following 
manner  :  A  steady  stream  of  cold  water  was  sent 
through  the  water  jacket  and  a  stream  of  air  from 
the  air-holder  through  the  mixer  and  combustion 
chandler  at  a  rale  just  sufficient  to  keep  the  flame 
steady  at  the  open-tube  jet.  B.  The  nitrogen  was 
then  gradually  turned  on  (time  being  allowed 
■between  each  increase  in  nitrogen  to  wash  out  the 
mixer  with  the  new  mixture!  until  the  flame  just 
went  out,  and  then,  before  altering  E  and  F,  a 
sample  was  taken  in  K  and  analysed  as  representing 
the  extinctive  atmosphere. 

The  velocities  of  the  gas  stream  and  atmosphere 
were  calculated  from  the  diameter  of  the  gas  jet 
and  combustion  chamber,  and  the  volume  of  gas 
nnd  atmosnhere  passing  through  per  minute. 

The  following  observations  were  made  on  the 
limited  number  of  experiments  carried  out  : — 

(1)  For  a  constant  speed  of  combustible  gas 
stream  and  constant  speed  of  atmosphere  the  ex- 
tinctive atmospheres  of  melhane.  ethane,  propane, 
and  butane  were  found  to  be  identical.  This 
possibly  points  to  a  similar  primary  reaction  in 
*ach  case. 


Table  C. 

Com- 
bustible 

Internal 

diameter 

of  jet,  mm 

Speed  of 

atmosphre. 

cm.  per 

min. 

Speed  of 
pa?,  cm. 
por  min. 

%  Os  in 

extinctive 
atmosphere 

Methane  . . 

l'ropano    •  • 
I'rcpane    .. 
liutuno 

4 
4 
3 
3 

684 
1 1S 
863 

302 

288* 

■j-s 

230t 

230 

ill 

166 
16-3 
16-3 

*  =36  c.c.  per  minute, 
t  =16  c.c.  per  minute. 

(2)  The  oxygen  content  of  the  extinctive  atmo- 
spheres of  the  above  gases  decreases  (within  limits) 
with  the  increased  speed  of  atmosphere. 

It  appears  that.  Within  certain  limits  (yet.  to  be 
determined),  if  the  extinctive  atmosphere  supplying 
the  flame  Is  to  have  a  minimum  oxygen  content, 
it  must  be  supplied  at  a  speed  greater  than  that 


of  the  combustible  gas.  The  minimum  si>eed  will 
depend  upon  the  rate  of  propagation  of  flame  in  the 
mixture  produced. 

Table  D. 


Com- 
bustible 

Internal 

diameter 

Of  jot 

Spt'i'it    "I 

itiiMisph're, 

nil    per 

min 

S| il   "f 

Kan,  cm.  per 
min. 

"..  <>.■  in 

extlnoUve 

atmosphere 

Propane  ■• 

l'ropano    .  ■ 

mm. 
1 
4 

715 
937 

288 
288 

16  6 
15  0 

Mothane  ■■ 
Kthano 
Butane 
Propano    . . 

4 
4 
4 
4 

684 
790 
822 
937 

288 
288 
288 
288 

16-6 
15-6 
15  3 
150 

Methane  .. 
Propane   . . 

3 

3 

195 
362 

230 
230 

18-2 
16-3 

With  a  slow  speed  of  atmosphere  the  oxygen  is 
burnt  out  too  quickly,  or  what  amounts  to  the  same 
tiling,  the  combustible  mixture  is  formed  too  slowly, 
but  by  supplying  the  oxygen  faster,  i.e.,  by  in- 
creasing the  speed  of  the  atmosphere,  the  com- 
bustible mixture  is  formed  quickly  enough  to  main- 
lain  flame.  The  limit  to  which  the  speed  of  the 
atmosphere  can  be  increased  will  be  reached  when 
the  rate  of  inflammation  in  the  mixture  just 
balances  the  upward  movement  of  the  mixture. 

It  is  thus  seen  how  an  atmosphere,  too  poor  in 
oxygen  to  maintain  a  flame  when  fed  to  the  latter 
at  a  slow  speed,  may  be  able  to  maintain  that  flame 
when  fed  at  an  increased  speed.  This  tends  to 
invalidate  Harger's  suggestion  of  employing  in  coal 
mines  an  atmosphere  containing  17%  oxygen  as  a 
preventative  of  explosions. 

An  experiment  in  the  apparatus  with  ethylene 
delivered  through  a  4  mm.  jet  at  a  rate  of  36  c.c. 
per  min.,  i.e..  288  cm.  per  sec.  and  the  atmosphere 
at  872  cm.  per  sec,  gave  an  extinctive  atmosphere 
containing  13-3%  oxygen. 

(3)  A  coal  gas  flame  behaves  quite  differently  from 
the  paraffin  hydrocarbon  flames.  The  oxygen  con- 
tent of  the  extinctive  atmosphere  of  coal  gas 
appears  to  be  almost  unaffected  by  the  speed  of  the 
atmosphere,  but  decreases  with  the  increased  speed 
of  the  gas  stream  : — 

Tahle  E. 


Speed  of 
atmosphere, 
cm.  per  min. 

Internal 

diameter  of 

jet,  mm. 

Speed  of  gks, 
cm.  per  min. 

O2  content  of 

extinctive 
atmosphere 

500 
291 
253 

500 
500 

3 
3 
3 

3 
3 

514 
514 
514 

514 

1028 

0/ 
/o 

13  2 

13  1 

13-5 

13-2 
12-3 

This  curious  behaviour  of  coal  gas  will  be  more 
easily  understood  from  the  following  observations 
and  experiments. 

It  is  always  noticed  that  a  coal  gas  flame  near 
extinction  behaves  differently  from  the  flame  of  a 
pure  gas  such  as  methane.  When  the  flame  of  the 
latter  almost  reaches  extinction  it  leaves  the  jet, 
and  can  be  made  to  burn  at  any  distance  above  the 
let  (within  limits)  as  a  blue  cone.  On  the  other 
hand,  a  coal  gas  flame  near  extinction  becomes 
broken,  the  top  portion  disappears,  leaving  a  hollow 
cup-shaped  blue  flame  on  the  jet,  and  some  gas 
escapes  unburned. 

This  phenomenon  is  probably  due  to  coal  gas  con- 
sisting chiefly  of  hydrogen  and  methane,  two  gases 
possessing  widely  different  oxygen  contents  in  their 
extinctive  atmospheres,  and  though  there  might  be 
sufficient  oxygen  present  to  support  a  hydrogen 
flame,  the  methane  cannot  burn,  or  at  least  only 
partially.  I'.y  sampling  the  centre  of  a  cup-shaped 
flame  produced  in  a  large  form  of  the  apparatus,  It 
was  found  to  consist  of  inflammable  gas  containing 
a   much   higher   percentage   of    methane   than  the 
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original  coal  gas.    The  hydrogen  burned  preferen- 
tially. 

The  following  result  was  obtained  using  a  mixture 
of  50%  of  pure  methane  and  50%  of  pure  hydro- 
gen :— 


Original  mixture 


% 

Hydrogen 

48'3 

Methane 

50-4 

Carbon  dioxide 

— 

Carbon  monoxide 

— 

Oxygen 

— 

Nitrogen 

— 

Sample  from  centre  of 
cup-i-haped  flame 


10'3 

36-1 

0-8 

0-5 

2-1 
50-2 


The  observation  that  increased  speed  of  coal  gas 
stream  gives  a  lower  value  for  oxygen  in  its  ex- 
tinctive atmosphere  may  be  explained  as  follows  : 
When  the  atmosphere  supplying  the  flame  contains 
less  than  about  15%  of  oxygen  the  methane  in  the 
gas  begins  to  act  as  a  diluent.  In  order  that  it 
may  burn  it  must  absorb  heat  from  the  hydrogen 
flame.  Below  15%  oxygen,  however,  the  com- 
bustible mixture  of  oxygen  and  hydrogen  is  still 
formed.  With  slower  gas  streams  hydrogen  is 
burnt  too  quickly,  but  by  increasing  the  hydrogen 
supply,  that  is  by  increasing  the  speed  of  the  gas 
stream,  the  combustible  mixture  of  oxygen  and 
hydrogen  is  produced  quickly  enough  to  maintain 
a  flame.  The  limit  to  which  the  increased  speed 
of  gas  stream  can  be  carried  will  be  reached  when 
the  rate  of  propagation  of  flame  in  the  mixture  is 
just  able  to  balance  the  upward  movement  of  the 

gaS-  Preparation  of  gases. 

Methane  was  prepared  by  the  action  of  water  on 
a  comparatively  pure  form  of  aluminium  carbide, 
the  gas  being  washed  with  ammoniacal  cuprous 
chloride  solution  to  remove  acetylene.  Hydrogen 
was  removed  by  passing  the  gas  through  a  U  tube 
containing  oxidised  palladium  sponge,  heated  to 
100°  C.  in  a  water  bath.  The  methane  used  was 
analysed  by  explosion  analysis  and  found  to  contain 
98%  of  CH,. 

Ethane. — Prepared  from  zinc  ethyl  and  water. 
The  gas  was  liquefied  by  liquid  air  and  fractionated 
three  times,  and  gave  a  product  with  a  purity  of 
98%. 

Propane. — Prepared  by  the  action  of  dilute  hydro- 
chloric acid  on  a  paste  of  zinc  dust  and  propyl 
iodide.  The  gas  was  passed  through  a  cooled  worm, 
and  then  through  concentrated  sulphuric  acid  and 
strong  potash  solution ;  it  was  then  liquefied  by  solid 
carbon  dioxide  and  ether,  and  fractionated  four 
times.    The  propane  had  a  purity  of  99%. 

Butane. — Prepared  from  normal  butyl  iodide  in 
the  same  manner  as  the  propane.    Purity  99%. 

Hydrogen. — Prepared  by  the  action  of  sulphuric 
acid  on  ziuc,  passed  through  boiling  alkaline  potas- 
sium permanganate,  and  then  over  copper  gauze 
at  a  red  heat,  giving  a  gas  of  99%  purity. 

Carbon  monoxide. — Prepared  by  the  action  of 
strong  sulphuric  acid  on  a  strong  solution  of  formic 
acid  (sp.  gr.  1-2) :  the  gas,  after  passing  through 
strong  caustic  potash  solution,  had  a  purity  of  99%. 

Cyanogen.  —  Prepared  by  heating  pure  re- 
crystallised  mercuric  cyanide,  the  gas  being  liquefied 
by  carbon  dioxide  and  ether  and  fractionated 
several  times.    It  had  a  purity  of  99-5%. 

Ethylene. — Prepared  by  the  action  of  sulphuric 
acid  on  alcohol,  the  gas  being  washed  through  water 
and  concentrated  caustic  potash. 

Nitrogen. — This  was  supplied  in  cylinders,  and 
was  free  from  oxygen  and  carbon  dioxide. 

In  conclusion  the  author  wishes  to  thank  Dr.  R.  V. 
Wheeler  (who  suggested  the  problem  as  having  an 
important  bearing  on  the  composition  of  coal  mine 
atmospheres)  and  the  Home  Office  Explosions  in 
Mines  Committee  for  permission  to  publish  the 
results  of  the  work. 


MOISTURE  IN  RAW  RUBBER. 

BY     Q.     STAFFORD     WHITBY,     M.SC,     A.R.C.S. 

The  amount  of  moisture  absorbed  by  a  sample 
of  Hevea  crepe  rubber  and  by  a  sample  of  Hevea 
sheet  rubber  (both  cut  into  small  pieces)  when  kept 
(in  desiccators)  at  16°  and  at  30°  C.  in  air  of 
different  degrees  of  humidity,  has  been  determined 
by  van  de  Leur.*  The  present  paper  records 
observations  madef  under  actual  tropical  condi- 
tions on  the  variation  of  the  water-content  of  raw 
rubber  and  the  relation  of  this  quantity  to  the 
humidity  of  the  atmosphere,  the  form"  of  the 
rubber,  and  the  presence  of  serum  solids.  The 
observations  are  confined  to  rubber  produced  by 
acetic  acid  coagulation  from  the  latex  of  Hevea 
brasiliensis  (the  common  plantation  rubber  tree). 

The  moisture-content  of  both  crepe  rubber  and 
sheet  rubber  was  observed  to  exhibit  a  diurnal 
change,  being,  on  a  normal  day  in  the  Eastern 
tropics,  very  markedly  higher  in  the  early  morning 
than  in  the  late  afternoon.  Three  samples  of  latex 
crepe  (Nos.  1,  2,  and  3),  taken  at  random  from  a 
clay's  crop,  showed,  after  they  had  become  "  dry  " 
according  to  the  usual  criterion  (i.e.,  the  absence  of 
white,  opaque  spots)  and  were  ready  for  shipment, 
the  variations  of  moisture-content  recorded  in 
Table  I.  In  this  table  the  temperature  and  the 
degree  of  humidity  of  the  atmosphere  at  the  various 
times  are  also  recorded.  Unless  otherwise  stated, 
the  samples  hung  in  a  small  drying  shed.  Sample 
No.  4,  included  in  the  table,  is  a  sample  of  sheet 
rubber  and  will  be  referred  to  later.  The  samples 
were  of  the  same  size  (approx.  30  grms.  each),  and 
their  thickness  was  that  usual  for  thin  latex  cr£pe 
— say  100  grms.  per  1000  sq.  cm. 

The  general  parallelism  between  the  water-con- 
tent, of  the  above  samples  of  crepe  and  the  degree 
of  humidity  of  the  atmosphere  is  well  shown  in  the 
following  figure.  It  is  also  clear  from  this  figure 
that  in  general  the  percentage  of  moisture  present 
is  high  in  the  early  morning  and  low  in  the  late 
afternoon. 


B    '■ 


6  A.M.  6  A.M.  6  A.M. 

12th  July 


6  A.M. 

Time.  4th  Aug. 

^■—  Per  cent,  moisture  in  rubber 
-  •  —  Degree  of  humidity 
of  atmosphere 


The  course  of  drying  of  samples  of  latex  crepe 
from  a  time  shortly  after  their  preparation  to  the 
time  when  they  were  dry  (i.e.  free  from  opaque 
spots)  was  followed.  It  was  found  that  after  the 
percentage  of  water  had  fallen  to  (approximately) 
1%  the  samples  showed  a  negative  rate  of  drying 
during  the  most  humid  part  of  the  24  hours— say, 
from  sunset  to  sunrise;  and  that,  in  general,  the 
rate  of  drying  was  influenced  by  variations  in  the 
degree  of  humidity  of  the  atmosphere.  The  figures 
for  the  three  samples  of  crepe  quoted  in  Table  I. 
are  given  in  Table  II. 

Sheet  rubber  was  found  to  be  less  sensitive  than 
crfipe  rubber,   as  regards  its  moisture-content,   to 

•  Mededeelingen  van  den  Rijksvoorlichtingsdienst  ten 
behoeve  den  rubberhandel  en  de  rubbernijvheid  te  Delft,  2e. 
Scrie,  1916,  473-9;  this  Journal,  1917,  1104. 

t  In  the  Federated  Malay  States;  mostly  in  1913. 
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Table  I. 
Variation  of  moiatwre-contvni  of  "dry"  or&pe. 


Tempera- 

Moisture %' 

Moisture  % 

Moisture  % 

Molsturo  % 

Time 

ture, 

Humidity 

Sample 

Sample 

Sample 

Sample 

«'. 

No.  l 

No.  2 

No.  8 

No.   I 

July   10.          4  p.m.     .. 

30-5 

09 

0  10 

..     1 1.     7 .4i>  u.m 

28  I 

82 

0  in 

..      11.     2.30  p. in 

317 

Gl 

013 

0-23 

„     11.     6*30  p.m.     .. 

300 

69 

0  25 

0-35 

..     IS.     3.15  p. m 

29-7 

70 

0-88 

0  29 

ii  II 

„      IS,     7.10  u.m 

•24  7 

86-5 

(I  53 

0  111 

0-68 

..      11.           '.I  a. in 

27  2 

85 

0-53 

ii  lit 

0-88 

1  1.     4.30  p. in 

30-5 

69 

018 

0-25 

0-29 

.     23,     3.i;>  p.m.     .. 

320 

54 

0  11 

0-17 

0  21 

.     IS,     6.80  p. in 

30-8 

58 

010 

015 

0  19 

0-25 

,     S3,     8.46  a.m.     .. 

26- 1 

so  :. 

0-51 

mm 

0-88 

0-30 

5  p.m.     . . 

311 

64 

016 

0  23 

0-28 

0-27 

.    24,    8.80  n.m 

27-8 

85 

0-36 

o  15 

0   12 

0-32 

,    i '>.    i.i .*»  p.m. 

31-7 

58-5 

0  14 

0  20 

023 

0-25 

.     88,     B.SO  a. m 

27  0 

78 

0-35 

0   12 

014 

0  20 

Ai 

:.-.      1,     8.30  a.m.     .. 

— 

— 

0-49 

0-57 

0-58 

0-36 

1.     4. 20  p.m.     .. 

32  0 

03 

0-16 

0-21 

n  23 

0-25 

t,     8.80  a.m.t   .  • 

25  0 

ss 

0-42 

ii  to 

0-50 

031 

4,     6..'.0  a.m.     .. 

24-7 

88 

0-851 

"  42: 

0-60 

4.     y.lo  a. in 

250 

88 

0-53 

0  CO 

0-69 

4.  10. .'>0  a.m.      .. 

27  0 

82-5 

0-51 

0  0  4 

— 

4,  11.50  a. m 

— 

— 

0-43 

0-54 

0-50 

4,     2.50  p.m.     .. 

30-3 

67 

II  32 

0-38 

0-39 

4.     3.50  p. m 

300 

67 

0-28 

0-35 

0-35 

1,     4.50  p.m.     .. 

20-2 

75 

0  33§ 

0-325 

0-40 

,       S,     6.50  a.m.     . . 

28  -9 

92 

0-39 

0-47t 

0-71 

5.     8.45  n.m 

20  1 

80 

0-40$ 

0-64 

0-53 

5,     9.55  a. ill 

— 

— 

0  30 

0-84 

0  41 

S.  10. 56  a.m.     .. 

— 

— 

0-29 

0-42 

0-36 

5,  11.55  a. in 

300 

55 

0-25 

0-35 

0-31 

,       5,     1.55  p.m.     .. 

31  4 

58 

0-22 

0-27 

0-27 

5.     2.55  p. m 

— 

— 

0-22 

0-25 

0-27 

5.     5.30  p.m.     .. 

89-0 

79 

0-33 

0-34 

0-37 

•  Porcontages  In  this  and  subsequent  tables  rofer  to  the  bone-dry  sample. 

t  The  crepe  samples  were  now  dried  iu  a  desiccator,  and  the  dried  material  was  exposed  to  the  air  again  on  the  following 
day.     Nos.  1  and  2  were  kept  in  a  cupboard  over-night. 
t  Sample  now  hung  in  the  open  again. 
S  Sample  now  placed  in  a  cupboard  over-night. 

Table  II. 
Variation  in  rate  of  drying  orlpe. 


Time 

Tempera- 
ture, 
C 

riumidity 

Per  cent, 
moisture 

Rato  of 
drying  in 
interval* 

Per  cent- 
moisture 

Rate  of 
drying  in 
interval* 

Per  cent, 
moisture 

Rato  of 
drying  in 
interval* 

Sample  No.  1 

Sample 

No.     2 

Sample  No.  3 

June  28, 

8.30  p.m.      ..    . 

270 

80 

10-83 

11-86 

14-88 

28, 

9.30  p.m.      ..    - 

26-4 

84-5 

10  48 

3-27 

11-48 

315 

14-39 

3-43 

211, 

8.50  a.m.      ..     . 

25-8 

87 

819 

1-92 

9  13 

2-07 

11-20 

1-95 

..       29. 

12  noon     ..    . 

300 

70 

7  20 

3  66 

813 

3-30 

9-94 

3-67 

,.       29. 

3.30  p.m.      ..     . 

28-6 

80 

6-41 

311 

7-37 

2-64 

8-92 

2-94 

29. 

6.30  p.m.      ..    . 

28  1 

82 

5-88 

2-62 

6-86 

2-22 

8-27 

2-28 

29, 

9.15  p.m.      ..     . 

26-7 

85 

5-62 

1-69 

6  59 

1-59 

7-87 

1-90 

30. 

8.30  a.m.      ..    . 

26-7 

85 

4  65 

1  53 

6-65 

1-21 

6-58 

1-45 

30. 

2. 15  p.m.      . .    . 

26-4 

85 

3-79 

2-96 

4-80 

2-41 

5-59 

2  63 

.,       30. 

7.10  p.m.      ..    . 

24  4 

89-5 

3-60 

115 

405 

0-70 

— 

July      2, 

9.10  a.m.      ..    . 

25-6 

87 

1-86 

1-27 

2-84 

104 

2-97 

108 

2. 

5  p.m.       ..    . 

25  r, 

84-5 

1-37 

3-35 

2-27 

2-48 

2  36 

2-63 

2. 

6.30  p.m.      ..     • 

25-7 

83 

1-38 

-0-29 

2-27 

-014 

— 

3, 

7  a.m.      . .     . 

23  3 

91 

1-34 

0-20 

2  22 

0-21 

2-28 

0-34 

3. 

11  a.m.t    ..    . 

25  3 

84 

1-24 

1  79 

202 

1-41 

210 

1-58 

3, 

8.45  p.m.      ..     . 

261 

91 

0  91 

2-77 

107 

206 

1-65 

2-20 

4, 

7  a.m.     ..    . 

24  2 

89-5 

0-95 

-0-48 

1-68 

-008 

1  65 

000 

4, 

9.30  a.m.      ..     . 

256 

87 

0  91 

1-68 

1  64 

116 

— 

4, 

11.45  a.m.    . .    ■ 

28-3 

70 

0-75 

817 

1  16 

517 

1   39 

3-30 

4, 

2.30  p.m.      ..     . 

300 

69 

0-54 

1009 

1-20 

6  21 

114 

6-48 

4, 

515  p.m.      .  ■     • 

30-7 

70 

0-45 

6  25 

. — . 

— 

4, 

7  p.m.       ..     . 

27-8 

78 

0-50 

-702 

109 

2  03 

1  03 

1-93 

5. 

7  a.m.       . .     . 

24  7 

90 

0-72 

-3-70 

1-28 

-1-50 

1-14 

-1-68 

.,          5, 

12  noon    ..     . 

28  9 

72 

0-47 

6  92 

1-00 

4-43 

0-92 

5-22 

6, 

7.1  >  a.m.      ..     • 

25  0 

89-5 

0-62 

-2-26 

1-08 

-0-41 

103 

-0-59 

6, 

0.30  p.m.      ..    . 

27-8 

85 

0-28 

8-25 

o  no 

3-93 

0-58 

3-89 

8. 

7.20  a.m.      ..     . 

250 

89 

036 

-0  99 

0-58 

-010 

0-56 

-0-06 

8. 

2.30  p.m.      ..     . 

29-2 

74 

0-26 

4  17 

0-45 

3-22 

0-44 

3-04 

9. 

7.15  a.m.t    ..    • 

22-8 

89 

0    IS 

-5-24 

0-68 

-305 

0-07 

-2-97 

9. 

12  noon    ..     • 

29-2 

70 

0  29 

8  29 

0-47 

6-43 

0-40 

6  45 

9. 

5.30  p.m.      ..     . 

30-6 

71 

— 

0-30 

6-56 

0  31 

5-85 

10, 

7-30  a.m.      ..    . 

25  6 

84-5 

0-36 

-1   23 

II  40 

-4-49 

0-52 

-4-70 

10. 

4  p.m.      . .     . 

30-8 

69 

019 

5-69 

0-28 

4  95 

0  31 

4-76 

11. 

7.40  a.m.      ..     . 

20  1 

82 

(dry) 

0-50 

-5-77 

0-52 

-510 

„       11. 

2.30  p.m.      ..    . 

31-7 

61 

0-21 

8-51 

0-23 

805 

11. 

6.30  p.m.      ..     . 

300 

69 

0-29 

-9-35 

(dry) 

12, 

3.45  p.m.      ..     • 

29-7 

76 

0-29 
(drv) 

000 

•  Bxpressed  as  percentage  of  the  water  presont  at  tho  time  of  the  last  observation  which  has  been  lost  (or  gained) 
per  hour  in  the  interval, 
t  Dull  morning. 
X  Heavy  rain  during  interval. 
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changes  in  the  degree  of  humidity  of  the  surround- 
ing atmosphere.  It  exhibited  smaller  variations 
than  crepe  in  the  percentage  of  water  present  at 
different  times :  on  the  one  hand  it  retained  a 
higher  percentage  of  water  in  the  middle  of  a  hot, 
dry  day,  and  on  the  other  hand  it  absorbed  less 
moisture  over-night.  Observations  on  the  varia- 
tions in  moisture-content  of  a  considerable  number 
of  samples  of  sheet  were  made.  The  figures  for  the 
sample  of  sheet  (no.  4,  weight  35  grnis.)  included 
in  Table  I.  were  typical. 

It  is  probable  that  the  higher  moisture-retaining 
capacity  of  sheet,  and,  thus,  the  higher  percentage 
of  moisture  which  sheet  samples  taken  under  the 
usual  commercial  conditions  show,  depends  upon 
the  fact  that  the  serum  solids  are  removed  from 
the  coagulum  less  completely  in  the  preparation  of 
sheet  than  in  the  preparation  of  crepe,  the  coagulum 
being  only  rolled  and  washed  in  the  preparation  of 
sheet,  whereas  it  is  masticated  in  a  strong  current 
of  water  in  the  preparation  of  crepe. 

Table  III. 

Variation   in  moisture-content  of   rubber   containing 
serum  solids. 


Time 

Tempera- 
ture, 
°C. 

Per  cent. 

moisture 

Jan.    15 

Dry 

„     17         

311 

„     18        

o..>.> 

,,     19,  9.15  a.m. 

270 

2-77 

„     19,  3.30  p.m. 

330 

1-94 

„     20,        3  p.m. 

330 

2-00 

,,     20,  5.45  p.m. 

310 

200 

„     21,         9  a.m. 

28-5 

2-71 

„     21,       10  a.m. 

29-G 

2-61 

„     21,        3  p.m. 

32-3 

2-05 

„     21,  8.30  p.m. 

281 

219 

,,     23,        9  a.m. 

27-9 

2-79 

„     24,  8.30  am. 

26-7 

2-81 

„     25,  7.20  a.m. 

23-7 

2-27 

-    „     25,  fi.10  p.m. 

29-7 

100 

„     26,  8-55  a.m. 

250 

2-31 

„     28,        4  p.m. 

330 

1-44 

,,     29,  9.15  a.m. 

27-5 

217 

„     30,  7.15  a.m. 

240 

2-37 

,,     30,  3.50  p.m. 

310 

1-76 

„     31,  9.30  a.m. 

27-5 

203 

It  Is  to  be  expected  that,  owing  to  differences  in 
the  degree  of  dilution  of  the  latex  employed,  to 
differences  between  different  samples  of  latex  in 
regard  to  the  actual  ratio  of  serum  solids  to 
rubber,*  and  to  differences  in  the  amount  of  rolling 
to  which  the  coagulum  is  subjected,  commercial 
samples  of  sheet  will  differ  somewhat  in  the  amount 
of  serum  solids  which  they  contain,  and,  thus,  on 
the  view  that  the  moisture-retaining  capacity  of 
raw  rubber  is  associated  with  its  content  of  serum 
solids,  will  vary  in  the  percentage  of  moisture 
which  they  retain  under  identical  conditions.  It 
was,  in  fact,  observed  that  samples  of  sheet  do 
exhibit  differences  in  the  percentage  of  moisture 
which  under  given  conditions  they  contain. f 

The  greater  readiness  with  which  crepe,  as  com- 
pared with  sheet,  increases  its  water-content  in  a 
humid  atmosphere  may  probably  be  justly  regarded 
as  due  to  the  much  greater  stirface  which  this  form 
presents.  As  results  mentioned  later  suggest,  it 
would  seem  that  the  greater  the  area  of  a  rubber 
sample  in  relation  to  the  weight,  the  greater  is  the 
sensitiveness,  as  regards  water-content,  to  changes 
in  the  humidity  of  the  surrounding  atmosphere. 

That  the  presence  of  serum  solids  in  the  dry 
coagulum  is  closely  associated  with  the  moisture- 
content   of  the  latter   was   shown   as  follows.    It 


was  found  that  rubber  prepared  in  such  a  way  as 
to  contain  the  whole  or  the  greater  part  of  the 
solids  of  the  latex  serum  had  a  much  higher  water- 
content  than  ordinary  sheet  or  cifpe  and  exhibited 
a  greater  absolute  variation  of  water-content  in 
response  to  changes  In  the  degree  of  humidity  of 
the  atmosphere.  Table  III.  shows  the  percentage  of 
water  present  at  various  times  in  a  sample  of 
rubber  (in  sheet  form)  containing  the  whole  of  the 
serum  solids.  A  considerable  number  of  other 
samples  of  a  similar  character  were  examined  and 
found  to  show  variations  in  water-content  of  a 
similar  magnitude. 

Table  IV.  shows  variations  in  water-content  of 
three  portions  of  different  size  from  the  above  sheet, 
and  indicates  that  the  larger  the  piece  in  question, 
the  smaller  is  the  extent  to  which  the  percentage 
of  water  present  changes  with  variations  in  the 
humidity.  No.  1  represents  a  portion  of  the  sheet 
weighing  when  dry  1-2435  grins. ;  No.  2  the  portion 
quoted  in  Table  III.,  weighing  25000  grms.  In  this 
table  are  also  included  for  comparison  figures  for 
a  sample  of  ordinary  sheet  (unsmoked :  weight, 
5  grms.),  which  are  typical  of  those  for  four  samples 
of  ordinary  sheet  under  observation  over  the  period 
in  question. 


Table 

IV. 

Tem- 

Per cent. 

Per  cent. 

Sheet 

Time 

perature, 

moisture 

moisture 

sample 

°C. 

No.  1 

No.  2 

Jan. 

23,        9  a.m. 

27-9 

3-79 

2-79 

24,  8.30  a.m.  .. 

26-7 

3-87 

2-81 

0-26 

24,  4.30  p.m.  .. 

31-5 

"0-23 

25,  7.30  a.m.  .. 

23-7 

— 

2-27 

0-24 

24,        6  p.m.  .. 

29-7 

2-23 

1-66 

017 

24,        4  p.m.  .. 

330 

211 

1-44 

0  17 

29.  9.15  a.m.  .. 

27-5 

217 

0-22 

30,  7.15  a.m.   .. 

240 

2-37 

•■ 

30,  3.50  p.m.  .. 

31  0 

1-76 

Dry  samples  of  the  serum  solids  were  prepared 
and  were  found  to  be  extremely  hygroscopic.  Thus 
0-315  grm.  exposed  in  an  evaporating  basin  absorbed 
30-8%  of  its  weight  of  moisture  within  35  minutes. 

Conclusions.  The  chief  conclusions  indicated  are 
as  follows  : — 

1.  The  percentage  of  moisture  in  raw  rubber  in 
the  form  of  sheet  or  crepe  varies  considerably  with 
the  degree  of  humidity  of  the  surrounding  atmo- 
sphere. In  rubber-producing  climates  it  shows  a 
diurnal  variation. 

2.  Sheet  rubber  tends  to  retain  a  higher  per- 
centage of  moisture  than  cr£pe. 

3.  The  moisture-retaining  capacity  of  raw  rubber 
is  closely  associated  with  the  presence  of  serum 
solids.    The  latter  are  very  hygroscopic. 

— McGill  University,  Canada. 


*  On  thie  point,  see  O.  de  Vries,  Archief  voor'de  Rubber- 
cultuur  in  Ned. -Indie,  Sept.,  1917. 

t  Thus,  for  example,  three  samples  of  sheet  (two  air-dried, 
one  smoked)  hanpins  alongside  one  another  contained  the 
following  nereentages  of  moisture,  9  a.m.  (temp.  27'5°) :  0'208, 
0-217.  0-273. 


COMPARATIVE  METHODS  FOR  DETERMINING 
THE  STATE  OP  CURE  OP  RUBBER. 

BY    HENRY    P.    STEVENS. 

The  state  of  cure  or  degree  of  vulcanisation  of 
rubber  may  be  formulated  in  reference  to  (1)  the 
percentage  of  combined  sulphur  calculated  on  the 
rubber  present,  that  is  the  coefficient  of  vulcanisa- 
tion, (2)  the  physical  properties  of  the  vulcanisate, 
particularly  the  load  supported  per  unit  cross- 
sectional  area  at  a  given  elongation  or  vice  versa. 
The  former  method  is  independent  of  the  age  and 
external  conditions  of  the  vulcanisate,  while  the 
latter  is  dependent  on  these  conditions.  It  is 
therefore  necessary  to  make  a  careful  comparative 
study  of  the  coefficients  and  the  corresponding 
physical  properties  under  varying  conditions  before 
the  latter  can  be  taken  as  a  measure  of  the  con- 
dition or  state  of  cure.    I  have  already  shown  that 
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the  physical  properties  are  dependent  on  the  age 
of  the  vulcanised  specimen*  so  thai   comparable 

results  are  only  obtainable  when  the  specimens  are 
lesied  lit  u  fixed  JHTiod  sulis.-i | u.-iit  l<i  vuleanisn- 
1  ion.  The  present  results  show  that  the  tempera- 
ture! l3BD  has  a  considerable  inthienee  on  the  physi- 
cal properties,  nnd  uniform  conditions  must  he 
i  vcd  In  order  to  obtain  comparable  (inures. 
Three  try  pica]  8|>eclmens  of  plantation  rubber 
were  taken — namely,  (1)  ordinary  pale  crepe,  (?) 
ordinary  smoked  sheet,  (31  unrolled  coagulum 
matured  for  a  few  days  and  then  creped.J  The 
same  mixing  as  in  previous  experiments  was  used, 
consist  Ins;   of    '.Ml   parts   of   rubber   and    10   parts   of 

sulphur.  Although  the  results  obtained  with  this 
mixing  are  not  directly  applicable  to  the  mixings 
employed  commercially.  It  has  the  advantage  of 
Simplicity  and  the  large  proportion  of  sulphur 
brings  about  considerable  variations  in  the  coeffi- 
cient and  physical  properties  with  relatively  small 
variations  in  the  conditions  of  vulcanisation. 
Separate  portions  of  the  "mixings"  were  vul- 
canised for  varying  periods,  as  in  the  ageing  experi- 
ments, but  with  shorter  "  Intervals,"  ri:.,  IB 
minutes  in  the  case  of  the  ordinary  crepe  rubber, 
18  minutes   for  tile  Smoked    sheet,   and   10  minutes 

for  the  crepe  from  matured  coagulum.  These 
intervals  were  chosen  to  correspond  approximately 
witli  the  rate  of  cure  of  the  various  rubbers. 

The  stress  strain  curves  for  a  vulcanised  rubber 
may  lie  obtained  either  directly  (by  an  autographic 
attachment  to  the  testing  machine)  or  by  plotting 
the    values    for    the    loads    at    the    corresponding 


lure.  The  other  half  of  the  rings  were  placed  in 
an  insulated  box  lu  a  cold  place,  the  average  tem- 
perature being  approximately  1(1°  ('.  which  may  be 
regarded  as  a  cold  room  temperature.  Some  of  the 
rings  were  withdrawn  from  the  Incubator  and 
insulated  Ihix  the  day  following  vulcanisation  and 
tested.  The  others  were  left  in  the  incubator  and 
insulated  box  for  one  week  and  then  tested. 

The  following  tables  give  the  ivsulls  obtained  in 
the  physical  tests  (loads  in  grins,  per  sip  mm. 
cross-sectional  area,  corresponding  to  final  lengths 
of  nine  nnd  ten  times  the  original  length).  They 
also  give  the  coeliicient  of  vulcanisation  of  each 
vulcanised  specimen  calculated  from  the  combined 
sulphur  figure.  It  Is  known  that  the  coefficient  of 
vulcanisation  is  not  affected  by  the  age  of  the 
specimen,  provided  that  the  latter  is  kept  at  a 
temperature  not  exceeding  ti0° — 70°  C*  and  that  the 
specimen  is  not  overeured.f  This  Is  one  of  the 
advantages  possessed  by  the  coefficient  as  an  Index 
of  the  state  of  cure.  The  drawback  to  its  use  lies 
chiefly  in  the  laborious  nature  of  the  determina- 
tion and  the  delay  in  obtaining  results,  as  the 
vulcanised  rubber  is  preferably  extracted  during  one 
whole  week  to  make  certain  that  no  appreciable 
quantity  of  free  sulphur  remains  in  the  rubber. 

A  glance  at  these  figures  shows  that  a  difference 
in  temperature  of  1S°('.  produces  a  marked  differ- 
ence in  the  results  of  the  physical  tests.  Taking 
the  crepe  rubber  (Table  I.),  it  appears  that  the 
temperature  has  a  greater  influence  on  the  results 
than  the  period  of  ageing.  This  is  more  easily 
seen  if  the  results  be  plotted  in  the  form  of  curves 


Table  I. 
(inliiiiiri/  crepe. 


Time  ot 

Final 

Coefficient 

Rat,  no. 

care 
(minutes) 

1  •  ■  r  i  _'  r  U 
(original  —  1) 

Load  in  prrms.  per  sq.  mm 

atter  an  as 

eing  period  of: — 

ot 
vulcanisation 

1  day. 

7   days. 

28°  C.                11-5°  C. 

28°  C. 

11-5°  C. 

5883 

90 

10 

520                      504 

496 

488 

1-85 

9 

265                      270 

265 

260 

5C86 

105 

10 

672                      576 

660 

563 

215 

9 

368                      303 

340 

291 

5687 

120 

10 

SM3                          715 

824 

720 

243 

9 

471                      367 

429 

308 

5688 

135 

10 

1100                        846 

1060 

887 

2-76 

9 

572                        437 

543 

423 

5689 

150 

10 

1890                  1060 

1380 

1120 

318 

9 

715                      541 

735 

585 

5000 

165 

10 

1520                    1340 

1030 

1290 

342 

9 

878                      636 

890 

598 

5691 

180 

•    la 
9 

Broke                  1540 
LM0                      830 

Broke 

1700 
7S4 

3*82 

elongation  or  stretch  of  the  sample.  As  these 
curves  are  very  similar  for  all  vulcanised 
rubber  and  sulphur  mixings  and.  when  taken  for 
any  one  sample,  do  not  intersect,  their  position  is 
most  conveniently  indicated  by  the  load  required 
to  produce  a  given  elongation,  or  vice  versft.  For 
the  purpose  of  comparing  the  stress-.strain  curves 
I  have  taken  the  loads  when  the  specimens 
are  elongated  to  9  and  10  times  the  original 
length.  Although  a  fully  cured  or  slightly  over- 
cured  rubber  may  not  in  till  cases  Stretch  to  ten 
times  Hie  original  length,  most  of  the  present  speci- 

-ircPii  to  this  extent,  and  they  all  allow  of 

stretching  to  nine  times  the  original  length. 

The  method  adopted  in  the  present  e.\i>eriments 
consisted  in  vulcanising  the  rubber  and  cutting 
rings  from  the  vulcanised  product  on  the  same  day. 
Half  of  these  rings  were  placed  in  an  incubator, 
where  they  were  maintained  at  a  temperature  of 
28°  C.  or  thereabouts,  that  is,  a  summer  tempera- 


•  This  J..  1916.  872. 
t  See  also  V  L  Womeley, 
246  (this  J..  1915.  724) 

:  Eaton  and  Grantham,  this  J  .  191>,  989,  etc. 


'  The  Rubber  Industry."  1914, 


(Fig.  1).  The  four  upper  curves  represent  the 
loads  corresponding  to  the  coefficients  of  vulcanisa- 
tion at  a  final  length  of  900%  and  the  lower  for 
one  of  1000%.  The  curves  lie  in  pairs.  The 
individuals  of  each  pair  approximate  closely  to 
one  another,  and  represent  the  tests  made  with 
samples  kept  at  the  same  temperature  for  one  and 
seven  days  after  vulcanising.  In  the  case  of  the 
smoked  sheet,  SS,  and  crepe  from  matured  coagu- 
Ium,  MC  (Fig.  2),  the  curves  given  are  the  averages 
of  the  two  ageing  periods,  and  show  similar  differ- 
ences due  to  the  difference  in  temperature  between 
vulcanising  and  testing.  In  the  case  of  crepe  from 
matured  coagulum,  the  curves  lie  rather  more 
closely  than  with  ordinary  crepe.  As  an  illustra- 
tion of  the  considerable  effect  produced  by  moderate 
variations  in  temperature,  we  note  that  the  curve 
for  smoked  sheet,  SS,  elongated  to  nine  times  the 
original  length  and  aged  at  11°  C,  cuts  the  curve 
for  crepe  from  matured  coagulum,  MC,  aged  at 
28°  C.  (Fig.  2,  the  dotted  line,  SS,  cuts  the  con- 
tinuous Une,  MC).    From  this  it  follows  that,  over 

•  Kotloid  Zeits..  1912,  10,  299. 

tThis  will  be  shown  in  a  later  publication. 
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a  series  of  vulcanisations,  corresponding  to  co- 
efficients varying  from  2  to  3,  smoked  sheet 
elongated  to  nine  times  its  original  length  will 
support  a  load  as  great  as  or  greater  than  crepe 
from  matured  coagulum  elongated  to  ten  times  the 
original  length  (no  account  being  taken  of  tem- 
perature variations).  Fig.  3  corresponds  to.  Fig.  2 
except  that  the  results  at  different  temperatures 
have  been  averaged  so  as  to  eliminate  the  effect 
of  temperature.  It  will  be  seen  that  whereas  the 
curves  for  crepe,  0,  and  matured  coagulum,  MC,  lie 
close  together,  both  are  some  distance  from  the 
curve  for  smoked  sheet,  SS.  Figs.  1  and  2  illus- 
trate particularly  the  influence  of  temperature  on 
the    ageing   factor,    while    Fig.    3   illustrates    the 


they  run  approximately  parallel  for  sheet  and 
ordinary  crepe  rubber,  but  show  appreciable  varia- 
tion in  the  case  of  crepe  from  matured  coagulum. 

A  word  may  be  said  with  regard  to  the  relation- 
ship between  the  coefficient  and  time  taken  to 
vulcanise  the  rubber  at  a  constant  temperature. 
Fig.  4  corresponds  to  Fig.  1  and  gives  the  loads 
plotted  against  the  time  of  cure  instead  of  against 
the  coefficients.  It  will  be  noted  that  the  curves 
in  the  two  figures  correspond  almost  exactly.  If 
the  coefficient  be  plotted  against  the  time  of  cure, 
as  is  shown  in  Fig.  5  (continuous  lines)  for  the 
ordinary  crepe  (C)  and  smoked  sheet  (SS),  the 
curves  obtained  are  straight  lines  or  as  nearly 
straight  as  the  limited  data  and  relatively  short 


Table  II. 
Smoked  sheet. 


Ref.  no. 

Time  of  cure 
(minutes) 

Final  length 
(original  =  1) 

Load 

in  grms.  per  sq.  mir 

.  alter  agoing  period 

Coefficient 
of  vulcanisa- 
tion 

1  day. 

7  days. 

28°  C. 

10-5°  C. 

28°  C.               10-5°  C. 

5692 

80 

10 

623 

536 

782                    668 

1-83 

9 

345 

303 

442                      449 

5693 

93 

10 

787 

645      . 
355 

984                      918 

218 

9 

425 

592                      567 

5694 

106 

10 

878 

762 

1160                   1070 

2-40 

9 

512 

465 

663                     598 

5695 

119 

10 

Broke 

Broke 

1390                  1280 

2-74 

9 

616 

523 

788                    713 

5696 

132 

10 

1410 

1185 

1480                   1490 

2-98 

9 

815 

620 

878                     843 

5697 

145 

10 

Broke 

1320 

1630                   1410 

3-31 

9 

896 

685 

1040                     859 

5698 

158 

10 

Broke 

1400 

Broke               1520 

3-58 

9 

975 

908 

1190                    940 

Table  III. 
Crepe  from  matured  coagulum. 


Time  of 

Final 

Coefficient 

Ref.  no. 

cure 

length 

Load  in  grms.  per  sq. 

mm.  after  a 

jeing  period 

c£ 

(minutes) 

(original  =  1) 

vulcanisation 

1  day. 

7  days. 

28°  C                  13°C. 

28°  C. 

9°  C. 

5699 

30 

10 

265                      258 

485 

451 

1-50 

9 

155                      142 

289 

313 

5700 

40 

10 

334                        329 

570 

518 

1-89 

9 

180                        167 

349 

27S 

5701 

50 

10 

398                        358 

678 

582 

215 

9 

209                      185 

400 

329 

5702 

60 

10 

487                        444 

826 

674 

2-48 

9 

241                        240 

472 

380 

5703 

70 

10 

653                        624 

958 

857 

2-57 

9 

323                        288 

567 

516 

5704 

80 

10 

772                        702 

1110 

1050 

2-93 

9 

366                        355 

639 

545 

5705 

90 

10 

995                        947 

127  0 

1180 

3-13 

9 

492                        425 

650 

differences  shown  by  the  three  different  types  of 
rubber  when  stretched  under  varying  loads  at  con- 
stant temperatures.  It  will  be  noted  that  the 
curves  for  smoked  sheet  approach  most  closely  to 
a  straight  line,  while  those  for  crepe  from  matured 
coagulum  show  the  greatest  curvature  (Fig.  3). 
This  is  characteristic  of  the  curves  at  all  ageing 
periods  and  temperatures.  The  curve  for  smoked 
sheet  at  highest  loads  suddenly  takes  a  horizontal 
course,  but  this  requires  confirmation.  These 
results  are  not  in  agreement  with  statements  that 
have  been  made  as  regards  the  comparative  figures 
for  the  coefficient  and  the  stress-strain  curves. 
Tims,  de  Vries  and  Hellendoorn,  who  express  the 
curve  by  means  of  the  length  at  a  load  of  1-30  kilos, 
per  sq.  mm.,  state  that  these  figures  run  exactly 
parallel  to  the  coefficients.*    My  results  show  that 

*  This  J.,  1917,  1258. 


range  of  vulcanisations  can  show.  In  the  case  of  the 
crepe  from  matured  coagulum  (MC)  there  appears 
to  be  a  distinct  but  slight  curvature  convex  to  the 
abscissa  (and  not  concave,  as  in  the  load  curves,  see 
doited  lines).  This  is  probably  due  to  the  influence 
of  the  accelerator,  which  alters  the  character  of 
the  chemical  reaction.  The  curve  marked  XX 
represents  the  load  plotted  against  the  time  of  cure 
for  ordinary  crepe  rubber  but  when  aged  at  11°  C. 
and  tested  the  day  after  vulcanising.  Under  these 
conditions  the  curvature  is  more  marked. 

The  degree  of  error  introduced  by  a  difference  of 
temperature  corresponding  to  the  change  from  a 
warm  to  a  cool  room,  say  18°  C,  is  brought  out 
in  Fig.  4.  Ordinary  crfipe  under  a  load  of,  say 
S00  grms.,  corresponds  to  a  cure  of  about  180 
minutes  when  the  sample  is  tested  at  1T5°  C.  and 
158  minutes  at  2S°  C.  If  the  specimens  be  kept  for 
a  few  days  before  testing,  the  results  are  similar. 
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.  1. 

/  n»Mp    of    load    and     ooeffi.    for    ordinary 

tripe   rubber.      Contimuout   Untt    give    loads   when 
',,/  to    in  times  tin-  original  length.     Dotted 
tone*  •>  timet. 
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All  samples  7  days  old  when    tested. 
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How  far  the  figures  In  the  tables  are  typical  of 
the  three  types  of  rubber  remains  to  be  seen,  but 
as  each  of  the  three  samples  consists  of 
a  mixture  of  several  specimens  of  raw  rubber 
they  should  be  fairly  representative.  There  are 
some  irregularities  in  the  experimental  results, 
particularly  at  the  higher  cures,  but  the  figures  as 
illustrated  by  the  curves  in  Figs.  1,  3,  and  4  leave 
no  doubt  as  to  the  trend  of  the  results  and  illus- 
trate the  very  considerable  variations  produced  at 
short  ageing  periods  by  moderate  fluctuations  in 
temperature.  They  also  show,  as  was  foreshadowed 
In  a  previous  paper,  that  the  stress-strain  curve 
corresponding  to  any  particular  coefficient  exhibits 
appreciable  variations  between  different  types  of 
rubber,  even  when  the  conditions  of  vulcanising 
and  testing  are  the  same  (Fig.  3).  It  is  probable 
that  a  close  connection  will  be  found  to  exist 
between  the  curve  and  the  rate  of  cure  when 
samples  are  all  of  the  same  type,  e.g.,  crepe  con- 
taining about  the  same  percentage  of  caoutchouc. 
Where  the  non-caoutchouc  ingredients  are  greater 
there  is  an  effect  similar  to  that  produced  by  com- 
pounding the  rubber  with  foreign  ingredients. 
This  will  result  in  a  reduced  final  length  corre- 
sponds with  the  capacity  to  support  a  greater 
load  at  a  given  elongation.  Thus,  crepe  rubbers 
containing  more  caoutchouc  than  sheet,  should  give 
curves  coming  lower  down  on  the  diagram,  which 
is  actually  the  case  as  shown  in  Fig.  3. 

Fig.  5  gives  both  the  coefficients  and  the  loads 
plotted  against  the  time  of  cure.    As  in  the  case 

Fig.  5. 

Relationship     of     coefft.     (continuous      lines)      and 

loads  (dotted  Vines)  to  time  of  cure. 
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of  the  coefficients,  the  load  curves  for  ordinary 
crgpe  (C)  and  smoked  sheet  (SS)  are  almost  straight 
lines,  but  the  curve  for  crepe  from  matured  eoagu- 
lum  (MC)  shows  an  appreciable  curvature  but  in 
the  reverse  direction.  It  is  also  interesting  to  note 
that  whereas  the  curves  for  the  ordinary  crepe  (C) 
and  crepe  from  matured  coagulum  (MC)  lie  close 
to  one  another,  those  for  the  smoked  sheet  (SS) 
are  a  considerable  distance  apart.  The  reason  for 
this  lias  already  been  suggested,  namely,  the  larger 
proportion  of  non-caoutchouc  constituents  present 
in  the  sheet.  The  loads  supported  at  a  given 
elongation  are  all  greater  in  the  case  of  sheet 
rubber  than  would  be  expected  from  the  time  of 
cure  and  the  coefficients.  The  discrepancy  thus 
Introduced  is  easily  calculated.  Take  the  three 
types  of  rubber  and  note  the  time  of  cure  required 
for  t  he  rubber  to  support  a  given  load,  say  750  grms. 
per  si],  mm.  At  this  point  t lie  crepe  from  matured 
coagulum  has  a  coefficienl  of  2-5.  In  Fig.  5  (dotted 
lines)   we  have  MC  00   minutes,   SS  81   minutes,  C 


117  minutes.  The  rates  of  cure  are  therefore  as 
£?  '■  it  '■  t2t=100  :  74  :  SL  Now  calculate  the  rela- 
tive rate  of  cure  of  the  three  samples  based  on 
the  coefficients  (continuous  lines,  Fig.  5).  Take  the 
minutes  required  to  produce  a  coefficient  of,  say, 
25  in  the  crepe  from  matured  coagulum  which  corre- 
sponds to  a  load  of  750;  the  figures  are  MC  60  niins., 
SS  109  niins.,  C  123  mins.  The  rates  of  cure 
are  therefore  ^  :  ^  :  ^=100  :  55  :  49 — an  appre- 
ciably different  relationship  from  that  based  on 
the  coefficient.  If  other  points  on  the  stress-strain 
curve  be  taken  other  ratios  will  be  obtained, 
because  the  curves  for  crepe  from  matured  coagu- 
lum diverge  appreciably  from  straight  lines. 

A  few  figures  may  also  be  given  based  on  the  graphs 
(Fig.  3),  showing  the  differences  which  may  result 
from  the  exclusive  use  of  stress-strain  curves  for 
the  purpose  of  estimating  the  state  of  cure  without 
reference  to  the  type  of  rubber  under  examina- 
tion. Taking,  as  before,  the  crepe  from  matured 
coagulum  as  a  standard  for  comparison,  this  gives 
a  coefficient  of  3  at  a  load  of  1000  grms.  At  this 
same  load  the  smoked  sheet  gives  a  coefficient  of 
approximately  2-22  and  the  ordinary  crepe  a  co- 
efficient of  2S2.  That  is  to  say,  as  judged  by  the 
stress-strain  curves,  the  three  rubbers  are  cured 
to  the  same  degree  when,  according  to  the  co- 
efficients, the  smoked  sheet  is  only  74%  vulcanised 
and  the  crgpe  94%  vulcanised  taking  the  cr§pe 
from  matured  coagulum  as  100%  vulcanised.  If 
we  take  the  load  at  750  grms.,  we  obtain  the 
corresponding  figures  75  and  96  for  the  sheet  and 
crepe,  which  are  in  fair  agreement  with  the  fore- 
going. At  a  load  of  500  grms.,  however,  the 
positions  of  the  graphs  for  C  and  MC  are  reversed 
and  the  figures  become  SS  for  smoked  sheet  and 
112  for  the  crepe,  based  on  MC  =  100  as  before.  At 
higher  loads,  again,  as  for  instance  1250  grms., 
the  curves  for  C  and  MC  give  smoked  sheet  82 
and  cr6pe  100.  It  will  therefore  he  seen  that  con- 
siderable differences  arise  when  comparing  dif- 
ferent types  of  rubber  for  rate  of  cure,  according 
to  whether  the  coefficient  or  stress-strain  curves 
be  taken  as  the  basis  of  the  calculation,  and  this 
particularly  applies  to  smoked  sheet  when  con- 
trasted with  milled,  that  is  ordinary  crepe  rubber. 

Summary. 

(1)  The  position  of  the  stress-strain  curves  is 
appreciably  influenced  by  the  period  elapsing 
between  vulcanising  and  testing  the  rubber  and  by 
the  temperature.  Hence  the  results  are  only  com- 
parable when  these  conditions  are  kept  constant. 
Results  obtained  in  the  summer  are  not  comparable 
with  those  obtained  in  winter,  nor  those  obtained  in 
the  Tropics  with  those  obtained  in  Europe. 

(2)  The  position  of  the  stress-strain  curves  Is 
influenced  by  the  type  of  the  rubber,  i.e.,  whether 
crepe  or  sheet,  probably  owing  to  a  variation  In 
the  proportion  of  non-caoutchouc  ingredients. 

(3)  The  coefficient  of  vulcanisation  is  independent 
of  the  above  and  other  conditions  and  is  therefore 
a  more  reliable  index  of  the  rate  of  cure.  In  any 
case,  if  the  stress-strain  curves  are  to  be  taken  as 
an  index  of  the  state  of  cure,  it  is  essential  that 
these  curves  be  obtained  under  standard  conditions. 

(4)  Of  particular  interest  is  the  greater  curva- 
ture of  the  graphs  for  crepe  from  matured 
coagulum  than  of  those  for  ordinary  crepe  and 
sheet.  This  may  be  attributed  to  the  larger  propor- 
tion of  accelerating  base  contained  in  the  former. 

(5)  To  ensure  as  great  a  degree  of  uniformity  as 
possible,  all  specimens  should  be  tested  as  soon  as 
ran  be  after  vulcanisation— say  the  next  day— and 
between  vulcanising  and  testing  the  specimens 
should  be  kept  as  nearly  as  possible  at  say  30°  C 
a  temperature  easily  maintained  either  in  Europe 
or  the  Tropics. 

I  am  indebted  to  the  Rubber  Growers'  Associa- 
tion for  permission  to  publish  these  results. 
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THE  DETERMINATION  OF  TIN  IN  HIGH- 
QBADE  WOLFRAM  ORBS  AND  THE  USE 
OF  LEAD  \s  a  REDUCING  AGENT  IX 
PBARCE'S  ASSAY. 

HV    A.    R.    POWELL. 

The  specifications  tor  wolfram  used  in  the  manu- 
facture ol  ferxo-tungsten  require  thai  the  ore  anal] 
contain  not  more  than  1",.  of  tin:  sometimes  the 
stipulated  maximum  is  lower  still,  '-..</..  0"5%.  A 
rapid  and  reliable  method  tor  determining  tin  in 

wolfram  a antrate  is.  therefore,  of  the  greatest 

Importance  for  the  purpose  of  controlling  the  work 
hi  the  electro-magnetic  separator  and  tor  testing 
the  adaptability  of  the  magnetic  separation  pro- 
cess to  new  parcels  of  tin-wolfram  ore,  as  some 
varieties  of  casslterlte  show  marked  magnetic 
properties. 

in  the  volumetric  determination  of  tin  by  means 
of  Iodine,  even  a  moderate  quantity  of  tungstic  add 
masks  the  end-poin)  completely  by  the  Intense  bine 
colour  of  the  lower  oxides  of  tungsten  formed  In 
the  redaction.  Hence  the  necessity  tor  removing 
the  tungstic  add  before  titration.  Several  methods 
to  this  effect  nave  been  proposed  and  used,  but 
they  iiiv,  on  the  whole,  too  tedious  for  rapid  work, 
mid  not  always  reliable.  Of  the  four  methods 
described  below  the  first  three,  though  slower, 
were  found  to  give  good  results,  and  are  useful  as  a 
check,  The  fourth  method  is  rapid  and  has  proved 
very  satisfactory.  A  preliminary  account  is  also 
given  of  the  use  of  lead  as  a  substitute  for  Iron 
or  nickel  in  the  Pearce  method. 

DefarTH (nation    uf  tin    (n    wolfram    ores.      Tin 

occurs  both  as  cassiterite  and  staimine  in  wolfram 
ores:  the  former  is  insoluble  in  acids  and  in  fused 
bisulphate.  the  latter  dissolves  in  aqua  regia,  and 
fusion  with  bisulphate  renders  part  of  the  tin 
soluble.  In  case  cassilerile  alone  is  present,  attack 
with  acids  or  fusion  with  bisulphate  will  dissolve 
the  wolfram  and  leave  the  tin  oxfde  unattacked  ; 
with  Btannine,   however,   the  solution   must   also  be 

examined    for  tin.       in   the   author's   experience 

c.issiterite  is  quite  insoluble  in  aqua  regia,  but,  on 
fusion  with  bisulphate.  a  small  amount  t;oes  into 
solution  when  the  melt  Is  extracted  with  dilute 
sulphuric  acid.  This  rarely  exceeds  i  mgrm,  and 
Is  often  negligible. 
Method  1.    The    ordinary   aqua   regia  attack   of 

the  slimed  wolfra re  leaves  the  cassilerile  with 

the  tungstic  acid,  and.  when  the  laller  Is  dissolved 
out  with  ammonia,  the  small  residue  left  may  he 
fused  with  sodium  peroxide  and  the  tin  determined 
as  in  the  well-known  Pearce  assay.  This  is  the 
usual  method  for  removing  the  wolfram,  bul  its 
srreat  drawbacks  are:  la)  Hie  ore  musl  be  very 
finely  powdered  before  attack:;  (b)  the  complete 
solution  of  the  wolfram  Is  a  lengthy  and  tedious 
operation;  (e)  the  extraction  of  the  tungstic  add 
with  ammonia  or  soda  introduces  another  filtra- 
tion; nil  if  Btannine  is  present  the  acid  filtrate 
must  be  treated  with  hydrogen  sulphide,  the  pre- 
cipitate extracted  with  sodium  sulphide  to  remove 
copper,  and  the  tin  precipitated  with  acid  in  the 
filtrate  from  the  copper  sulphide,  the  washed  tin 
sulphide  being  ignited  with  the  residue  from  the 
ammonia  extraction 


[let hod  2.  Fusion  of  l  he  ore  with  potassium 
Cyanide  was  also  used,  but,  though  B  much  more 
rapid  method,  !l  was  not  free  from  object  ions 
Thus,    when   many   assays   are   being   conducted   ill 

the    same    time.    I  he    fumes    from    I  lie    hoi.    strong 
cyanide  solutions  arc  apt    lo  In-  dangerous.      Again, 

the  wear  on  the  porcelain  crucibles  is  very  great. 

one  crucible  rarely  Surviving  more  than  three 
fusions.  The  analysis  is  conducted  as  follows: 
5  grins,  of  cyanide  is  gently  fused  in  a  porcelain 
crucible  and  allowed  to  cool  again  until  a  crust. 
forms,  on  to  which  1  grm.  of  ore  is  gently  trans 
(erred.  The  crucible  is  covered  and  the  tempera 
cure  raised  slowly  until  vigorous  effervescence 
ceases,  after  which  the  contents  of  the  crucible 
.ire  Stirred  gently  and  heated  for  five  minutes 
longer.  After  cooling,  the  melt  is  extracted  with 
hoi  water  and  I  he  insoluble  residue.  Consisting 
mainly  of  metallic  Iron  and  I  in,  filtered  off,  washed 
free  from  cyanide  with  hot  water,  and  dissolved 
in  hydrochloric  add  and  a  Utile  potassium  chlorate. 
The  resulting  solution  is  ready  for  reduction  and 
titration,  if  the  ore  contains  arsenic,  copper,  or 
bismuth,  it.  must  be  treated  with  20  c.c.  of  nitric 
ncid  (sp.  gr.  1-2)  prior  to  fusion.  The  insoluble 
matter,  which  contains  all  the  Iiu.  is  tillered  off. 
well  washed  with  hot  water,  ignited,  and  fused 
willi  cyanide.  Although  the  method  gave,  on  Hie 
whole,  reliable  results,  Inexplicably  low  figures 
were  obtained  ill  times,  so  that,  while  useful  as 
a  check,  it  did  not  answer  well  as  a  control  method. 
Method  3.  The  possibility  of  separating  the  two 
metals  after  getting  them  into  solution  as  sodium 
tungstate  and  stannate  was  next  investigated. 
Augenat  <Z.  angew.  Chem.,  lOOli,  19.  HOj  has 
described  a  method  in  which  the  tungsten  is  pre 
cipilalcd  as  blue  oxide  by  means  of  zinc  and 
hydrochloric  acid,  but  this  method  was  found  to 
be  slow  and  the  separation  imperfect.  As  in  the 
separation  of  molybdenum  from  tungsten,  it 
appeared  possible  to  separate  the  tin  from  a  tartaric 
acid  solution  of  the  sodium  salts  by  precipitation 
with  hydrogen  sulphide.  It  also  seemed  probable 
that  boiling  the  alkaline  solution  of  the  two  metals 
with  ammonium  nitrate  would  precipitate  the  tin 
as  metastannic  acid.  Both  the  above  procedures 
were  found  workable,  as  the  following  experiment, 
shows  : — 0-5  grm.  of  pure  tin  oxide  was  fused  with 
5  grms.  of  sodium  peroxide  in  an  iron  crucible, 
the  cold  melt  extracted  with  boiling  water,  the 
solution  cooled,  made  up  to  r>00  c.c.  and  filtered 
through  a  dry  filter.  A  number  of  20  c.c.  trials 
(=00158  grm.  Sn)  were  pipetted  into  small  flasks 
and  treated  as  follows  :  —  la)  The  solution  was  acidi- 
fied with  hydrochloric  acid  and  reduced  direct. 
Ho  The  solution  was  acidified  with  tartaric  acid 
and  saturated  with  hydrogen  sulphide;  the  pre- 
cipitate was  filtered  off,  washed,  dissolved  in  hydro- 
chloric acid  and  reduced,  (c)  The  solution  was 
treated  with  5  grms.  of  ammonium  nitrate,  boiled 
till  free  from  ammonia,  the  precipitate  filtered  off. 
washed,  dissolved  in  hydrochloric  acid  and  reduced. 
id)  The  solution  was  treated  as  under  fc'l  but  the 
precipitate  was  ignited  and  fused  with  peroxide 
as  in  Pearce's  assay.  The  amounts  of  tin  found 
were  la  i  0-0157,  (b)  0-0154,  (c)  0015::.  (d)  00158  grm. 
The  precipitation  with  hydrogen  sulphide  gene- 
rally gave  slightly  low  results,  ascribed  to  loss  of 
colloidal  sulphide  in  washing.  The  method  as 
applied  to  ores  is  as  follows  :  2-5  grms.  of  ore  is 
fused  with  10—12  grms.  of  sodium  peroxide  in  an 
iron  crucible  in  the  usual  manner.  The  cold  melt 
is  extracted  with  water  and  a  little  alcohol,  the 
liquid  diluted  to  250  c.c.  in  a  graduated  flask  and 
200  c.c.  filtered  through  a  dry  filter.  The  solu- 
tion is  transferred  to  a  beaker  and  5  grms.  of  tar- 
taric acid  added,  followed  by  hydrochloric  acid  to 
produce  a  distinctly  acid  reaction.  The  hot  solu- 
tion   Is    saturated    with    hydrogen     sulphide,    the 
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precipitate  filtered  off  and  washed  with  warm  2% 
sodium  acetate  saturated  with  hydrogen  sulphide. 
If  arsenic  is  absent  the  precipitate  is  dissolved 
directly  in  hydrochloric  acid,  but,  if  present,  the 
precipitate  is  ignited  in  an  iron  crucible  at  a  very 
low  temperature  and  the  residue  fused  with 
peroxide. 

Precipitation  with  ammonium  nitrate  is  carried 
out  by  boiling  the  alkaline  filtrate,  obtained  as 
above,"  with  20  grins,  of  ammonium  nitrate  and  a 
little  filter  pulp  until  the  smell  of  ammonia  is 
barely  perceptible.  The  precipitate  is  allowed  to 
settle,  filtered  off,  and  well  washed  with  hot  2% 
ammonium  sulphate;  it  may  either  be  extracted 
with  hydrochloric  acid  and  the  filtered  solution 
reduced  as  usual,  or  ignited  and  fused  with 
peroxide.  Arsenic,  if  present,  is  carried  down  by 
the  lnetastannie  acid  and  may  cause  trouble  in  the 
reduction  and  titration.  It  should,  preferably,  be 
removed  by  a  preliminary  digestion  of  the  ore 
with  nitric  acid.  The  methods  given  under  (3) 
work  equally  well  when  the  tin  is  present  in  the 
form  of  stannine  as  when  present  as  cassiterite. 

4.  Author's  method.  After  removal  of  the  wol- 
fram by  fusion  of  the  ore  with  bisulphate,  as 
usually  carried  out,  the  melt  is  heated  with  dilute 
sulphuric  acid,  which  dissolves  iron,  manganese, 
and  titanium  sulphates  but  precipitates  the  tungstic 
acid  in  a  white  flocculent  form  which  is  difficult 
to  filter  and  wash  free  from  iron  salts.  Conse- 
quently, on  leaching  the  residue  with  ammonia, 
ferric  hydroxide  is  formed,  which  retains  tungstic 
acid,  and  re-precipitation  is  impracticable  when 
time  is  an  important  factor.  Caustic  soda  readily 
dissolves  tungstic  acid;  it  also  precipitates  iron, 
but  in  the  presence  of  sufficient  tartaric  acid,  both 
metals  remain  in  solution.  It  was  thus  found  pos- 
sible to  obtain  a  clean  residue  in  one  operation ; 
further  work  showed  that  addition  of  caustic  soda 
was  unnecessary,  since  hot  5%  tartaric  acid  readily 
dissolved  the  fused  cake  without  separation  of 
tungstic  acid. 

The  exact  details  of  this  method,  which  has 
proved  its  superiority,  after  nearly  three  years' 
continual  use,  are  as  follows  :  1  grm.  of  the  sample, 
crushed  to  pass  a  90-mesh  sieve,  is  mixed  with 
a  grins,  of  previously  fused  bisulphate  in  a  capa- 
cious silica  crucible,  and  the  mixture  heated, 
gently  at  first,  finally  to  a  red  heat.     The  crucible 


is  cooled  by  standing  it  in  a  shallow  basin  of  cold 
water  (taking  care  that  no  water  enters  the 
crucible) ;  when  nearly  cold,  it  is  covered  with  a 
watch-glass  to  avoid  loss  by  the  splintering  of  the 
melt.  The  crucible  is  half  filled  with  hot  5% 
tartaric  acid  and  gently  warmed  over  a  small 
flame,  whereby  the  melt  is  readily  detached.  It 
is  then  transferred  to  a  beaker,  together  with  70 — 
80  c.c.  of  tartaric  acid  solution,  and  the  whole 
boiled  until  the  cake  has  completely  disintegrated 
and  all  soluble  matter  dissolved.  Another  method 
of  removing  the  melt  from  the  crucible  consists 
in  pouring  it  on  to  a  cold  iron  or  nickel  plate. 
When  cold  the  mass  is  boiled  with  5%  tartaric 
acid  in  a  beaker  and  what  remains  in  the  crucible 
rinsed  out  with  the  same  liquor  into  the  main 
solution.  The  insoluble  material  is  filtered  off  on 
a  Whatman  No.  1  or  2  filter,  well  washed  with  hot 
water,  ignited  wet  in  an  iron  crucible,  and  fused 
with  2  grms.  of  sodium  peroxide.  In  washing  out 
the  crucible  and  beaker  care  should  be  taken  that 
all  the  tinstone,  which  has  a  great  tendency  to 
hang  back,  is  washed   out. 

It  was  soon  found  that  some  ores  give  slightly 
low  results  by  this  method,  and  this  was  traced 
to  solution  of  a  little  tin  in  the  tartaric  acid 
liquor;  it  may  be  recovered  by  a  hydrogen  sulphide 
treatment,  the  tin  being  precipitated  as  sulphide 
and  filtered  off,  together  with  the  insoluble  matter. 
Gentle  ignition  converts  the  sulphide  to  oxide 
without  loss. 

Ilmenite,  columbite,  and  monazite,  if  present, 
are  dissolved  by  the  bisulphate  fusion  and  subse- 
quently dissolve  in  the  tartaric  acid  liquor.  Scheel- 
ite  dissolves  completely  and  no  separation  of 
calcium  sulphate  occurs.  If  much  copper,  bis- 
muth, or  molybdenum  is  present,  the  ore  should 
first  be  treated  with  20  c.c.  of  nitric  acid  (sp. 
gr.  1-2),  the  residue  filtered  off.  washed  with  hot 
water,  ignited  wet,  and  fused  with  bisulphate. 
Arsenic  is  volatilised  on  igniting  the  residue  from 
the  fusion,  but  large  quantities  of  mispickel  or 
iron  pyrites  cause  much  effervescence  and  conse- 
quent danger  of  loss  during  the  fusion,  so  that  it  is 
better,  in  these  cases,  also,  to  give  the  ore  a  pre- 
liminary treatment  with  nitric  acid. 

Table  1  gives  a  comparison  of  the  results  ob- 
tained by  the  above  methods.  After  the  removal 
of  the  wolfram,  the  stannic  chloride  solution   ob- 


Table 

1. 

- 

Method  1 

Aqua  regia 

Si 

Method  2 

Fusion  with 
NaCK 

%Sn 

Method  3 
Fusion  with  NasOs 

4.     A 

Bis 

Total 
Sn% 

uthor's  method 
llphate  fusion 
Separate  determination 
of  Sn 

Composition 
% 

Tin  pptd. 
byH2S 

Sn 

Tin  pptd.  by 
NHjNOs 

%Sn 

Ore 

in  insoluble 
residue 

recovered 
by  HsS 

A 

WOs,  70-4:  Cu,  0-25;  As,  016 :  con-  i 
tained  stannine       1 

0-35 
0-36 

0-37' 
0-34" 

033 

030 

0-37 
0-37 

0-37' 
0-35* 

0-24 
0-24 

0-16 
0-11 

B 

WO  ,72-9;  As,  008;  Bi,  007 

0-61 
0-59 

059 
0-55 

0-53 
0-57 

0-55 
0-51 

0-60 
0-59 

0-59 
0-59 

nil 
nil 

C 

WOs,  65-4;  As,  1-19;  Co, 024 

1-97 

1-97 

1-90- 
1-96* 

1-93 
1-92 

1-95- 
1-79* 

2-00' 
1.96« 

1-83 
1-89 

0-14 
0-06 

D 

WO3,  63-8;  As,  022;  Bi,  0% 

7-10 

7-08 

697- 
704' 

7-02 
707 

o-io 

6-95 
7-09 

7-05- 
7-07- 

fi-78 
6-89 

0-29 
0-20 

E 

Wo  ,  74  3;  As,  nil;  Co,  Bi,  traces  | 

012 
0-12 

008 
010 

0-12 

0-14 
0-12 

0-12 
011 

nil 
nU 

F 

Synthetic  mixture     ' 

5-48 
545 

5-40 

547 

5-42                  5-45 
5-44                  5-36 

5-46 
5-46 

5-44 
5-41 

nil 

trace 

The  ore  was  given  a  preliminary  treatment  with  nitric  acid. 


I   .  \\\vll..No.l8J   POWEIX     DKlEltMlNVi'lON  OF  TIN  IN  HIGH-GRADE  WOLFHAM  ORES 


287 


talned  either  by  fusion  or  solution  was  reduced  in 

a  round  Mask  with  three  iron  n.-iils  tor  30  minutes 
after  the  colour  of  the  ferric  chloride  had  'lis 
appeared.  The  reduced  solution  was  cooled  in 
running   water   after    the   addition    of    a    pice   of 

■  ■lean  marble,  the  nails  removed,  washed  with  air- 
free  water,  and  the  solution  titrated  with  a  weak 
solution  of  Iodine  (1  ce.  =01102  grm,  Sn  approz.). 
I'Ho  Iodine  was  standardised  agalnsl  pure  tin.  and 

■  hie  allowance  made  for  the  amount  of  Iodine  eon 
gamed  bj  the  nails  (this  correction  never  amounted 
10  more  than  0-8  c.c.  of  the  Iodine  solution). 

The    Synthetic    mixture   F    was   made   bj    Miming 

together  20  grms.  of  a  pure  crystal  of  wolfram  snd 

1  i.  grm.  of  a  pure  crystal  of  tinstone. 

of  lead  as  a  reducing  annit  in  the 
tin  assay. 

The  objections  to  the  use  of  iron  in  the  reduction 
of  tin  solutions  are  :   (a)  the  blank:  (b)  the  greenish 

hi  of  the  reduced  solution  whieh  tends  to  obscure 
'lie  delicate  end-point  obtained  with  weak  iodine, 
which  is.  therefore,  sometimes  difficult  to  discern 
within  one  drop.  Search  was  therefore  made  for 
a  reducing  agent  which  would  gdve  colourless 
solutions,  and  this  was  found  in  lead,  the  separa- 
tion of  the  Chloride  being  almost  entirely  obviated 
by  the  addition  of  common  salt  to  the  solution 
and  by  Increasing  the  strength  of  the  acid  so  as 
to    five    the    most     rapid    reduction    possible.     The 

procedure  Is  as  follows:  The  peroxide  melt  Is 
leached  with  hot  water  into  a  250  c.c.  round  flask. 
using  as  small  a  quantity  of  water  as  possible,  and 

rlie  s. .hit  ion  made  just  acid  with  hydrochloric  acid. 
After  diluting  to  10O  C.C.,20  grins.  Of  common  salt. 
10  c.c.  of  strong  hydrochloric  acid,  and  10  grms.  of 
granulated  lead  are  added,  a  funnel  is  inserted  in 
the  neck  of  the  flask  and  the  solution  boiled  vigor- 
ously for  20  minutes  after  the  disappearance  of  the 
ferric  chloride  colour.  A  piece  of  clean  marble  is 
then  dropped  in,  the  solution  cooled  in  running 
water,  diluted  with  50  c.c.  of  cold,  boiled  water  con- 
taining a  pinch  of  sodium  bicarbonate  and  a  slight 
excess  of  hydrochloric  acid,  and  rapidly  titrated 
witti  iodine  without  removing  the  lead.  The  end- 
point  appears  suddenly  and  may  be  accurately  ascer- 
tained to  one  drop.  A  few  crystals  of  lead  chloride 
may  separate,  but  they  settle  readily  and  do  not 
in  any  way  obscure  the  end-reaction.  In  order  to 
ascertain  whether  the  presence  of  lead  during 
titration  would  lead  to  high  results,  several  of  the 
titrated  solutions  were  gently  shaken  for  half  an 
hour  and  again  titrated.  In  no  ease  was  more 
than  1  e  c.  required,  hence  it  may  be  assumed  that 
during  the  original  titration  which  usually  took 
less  than  a  minute  owing  to  the  small  quantities  of 
tin  present,  the  back-reduction,  due  to  the  presence 
of  lead,  wTas  equivalent  to  less  than  one  drop  of 
Iodine  and.  therefore,  negligible.  With  regard  to 
the  time  of  reduction.  20  minutes'  vigorous  boiling 
is  ample  for  quantities  less  than  005  grm.  of  tin: 
for  quantities  op  to  0-1  grm.  I'.O  minutes'  is  quite 
sufficient.  A  certain  amount  of  time  is,  of  course, 
consumed  in  reducing  the  ferric  chloride  formed 
from  the  iron  crucible;  this  generally  occupies 
between  10  and  20  minute-  and  varies  Inversely 
with  the  quantity  of  tin  in  solution. 

To  reduce  further  the  time  taken  in  the  reduction 
a  preliminary  treatment  with  zinc  was  tried 
(of.  Hutehin's  zinc-nickel  reduction.  Bull.  140 
Inst.  Min.  Met..  Feb..  1917:  this  J.,  1017. 
288)  with  excellent  results.  The  best  method 
of  effecting  this  was  found  to  be  as  follows: 
The  cold  peroxide  melt  is  leached  with  hot 
water,  and  hydrochloric  acid  slowly  added  until 
.ill  the  ferric  hydroxide  has  dissolved  giving  a 
clear     solution,    excess     of    acid    being     avoided. 


2 — 3  grms.  of  zinc  dust  is  sprinkled  into  the  warm 
solution  which  is  vigorously  agitated  for  a  short 
time.  The  iron  Is  almost  immediately  reduced, 
while  the  tin  is  precipitated  as  metal.  The  solu- 
tion, which  should  occupy  a  bulk  of  about  100  c.c. 
is  treated  with  20  grms.  of  common  salt,  34  c.c.  of 
pure  hydrochloric  acid,  and  ."i  grms.  of  granulated 
lead,  heated  to  boiling,  boiled  ten  minutes,  a  small 
piece  of  clean  marble  dropped  in,  and  the  solution 
cooled,  diluted,  and  titrated  as  before.  During  the 
final  boiling  the  precipitated  tin  dissolves  almost 
immediately:  the  boiling  with  lead  ensures  that 
no  oxidation  occurs. 

For  comparison,  reduction  with  zinc  followed  by 
boiling  with  iron  nails  instead  of  lead  was  tried, 
the  nails  being  removed  before  titration.  Good 
results  were  obtained  and  the  smaller  amount  of 
iron  in  solution  enabled  the  end-point  to  be  deter- 
mined very  sharply.  It  was  found  that  small 
amounts  of  arsenic  did  not  interfere  in  the  zinc- 
iron  reduction,  but  the  effect  with  lead  has  not  yet 
been  definitely  ascertained. 

The  following  table  gives  results  obtained  by  the 
different  methods  of  reduction.  AH  the  ores  were 
given  a  preliminary  tdsulphate  fusion  to  remove 
the  wolfram  and  the  residual  tin  oxide  was  fused 
witli  sodium  peroxide.  The  standard  was  reduced 
in  each  case  in  exactly  the  same  manner  as  the 
assay. 

Table  l'. 


Solution  reilaccd  with 

Iron 

Lead 

Zinc- 
iron 

Zinc- 
lead 

Sn  % 

Sn  % 

Sn  % 

Sn  % 

Ore  E 

I       014 
i       0-12 

o-ii 

011 

0-1-.! 
010 

0-12 

014 

Ore  F 

1       516 
1       5-46 

.-.11 

5'45 

5-45 
5-48 

5-4 
5-47 

Ore  G 

1      066 

061 

066 
066 

0-68 
0-64 

0-66 

063 

OicH 

« 

|       1-88 
i       168 

168 
1-65 

1-70 
1-66 

1-67 
1-67 

Discussion. 
Dr.  W.  R.  Schoeller  said  that  he  had  found  the 
bisulphate-tartaric  acid  method  to  work  splendidly ; 
the  fusion  and  leaching  could  be  carried  out  in 
10 — 15  minutes.  He  had  not  tried"lead  as  a  reduc- 
ing agent  in  the  tin  assay,  but  it  was  desirable  to 
use  a  metal  which  gave  a  colourless  solution.  Iron 
gave  a  fairly  pale  solution,  but  was  not  always 
sufficiently  pure;  the  same  objection  held  good  for 
nickel,  which  wras  certainly  not  to  be  recommended 
for  small  quantities  of  tin  on  account  of  the  dark 
green  colour  of  the  solution.  Antimony,  which 
was  also  used  as  a  reducing  agent,  gave  no  coloured 
compound,  but  its  purity  was  often  doubtful, 
besides  which  the  metal  obtained  by  the  precipi- 
tation process  contained  tin,  derived  from  the 
finned  iron  used.  If  it  was  proved  that  lead  was 
a  good  reducing  agent  for  large  quantities  of  tin, 
its  use  would  become  more  general,  as  it  wTas  one 
of  the  purest  metals  obtainable  in  commerce. 

Mr.  O.  E.  Bakrs  asked  whether  reduction  witli 
lead  had  been  tried  on  solutions  containing  larger 
amounts  of  tin  than  those  mentioned.  There  might 
be  one  drawback  to  the  use  of  lead,  and  that  was 
the  formation  of  lead  iodide  when  titrating.  Per- 
haps this  could  be  overcome  quite  as  easily  by 
cooling  with  ice  water  as  by  the  use  of  sodium 
chloride,  provided  that  the  vessels  would  stand 
the  sudden  change  of  temperature.  He  thought 
reduction  with  iron  was  much  to  be  preferred  to 
the  use  of  nickel:    it  was  necessary,    however,    to 
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see  bow  much    iodine  was  coninamed    In  u    blank 
determination,    and   ii   the  amount    was  la 
alwa       rejected  mcti  Iron. 

Mr    '■       i    ni    Hi     .1      aid   lu.ii  anoi 
v  iii'ii  could  be  ii  led  foi  iii"  reduction  In  Pearce'i 

JlMHIiy    IIIK)     Will' Ii     J.'.iV"     .i     'Olonrllv--       <;lnh'. 

:•  I  ii  1 1  ■ )  i  ■  1 1 1 1 1 1  On  <  j  i  j ; .  1 1 1  it  i .  -  '.i  0  )  gnn  '-I  tin  re 
(taction  with  ;i luiiiiiiiniii  and  with  nntlmon}  fKabl 
baum's  purest)  gave  the  name  figure*  Re  agreed 
thai  the  coloui  produced  with  nickel  wai  in  objec 
tlon, 

Pro!    I'lin  ii-    aid  thai   In  i   tlmatlng   imnll  qunn- 
■  .I  i in  i.    the  Pearce  method  and 

nlcki  reducing  sg<  nl  hi  bad  obtained 
varying  with  the  acidity  of  the 
olntlon  The  amount  of  Un  found  appeared  to 
diminish  with  the  ucidlt;  ol  the  wlution  Had  tbe 
anthoi  oh  ei  fed  whether  the  results  obtained  were 
lo  an  i  ''iii  <i<  pendent  apon  the  amount  ol 
chloi  i'    ■'  i'i  pre  ent? 

Mr    '. mmi  ii'     iir>-"-  ted    thai  magnesium    mlgbl 

...  i,, i  ,i     I,..  H  ,..i  ),,,   reduction 

Mi  <  'iimv'.i  '.  aid  thai  be  bad  obtained  vei  • 
good  results  wiiii  certain  batche  "i  nickel  but, 
six  bad  been  mentioned  i>    Mi    Ban     In  regard  to 

mil    II   -.'..-I     neo     in     to  test  I  be  inatei  lal    ised 

I  ii.ii'  ii  of  nlcl  el  .'  hlch  bi    bad  I  pi o  ed 

i."  i'.i    and  he  believed  HiIm  was  i 

to  >  he  pre  i  nee  ol  cob  It 

Mr.    !■•'  ■ i  ii,   in  repl       aid   be   was  at    pi 
engaged  In  trying  lead  reduction  on  larger  quantl 
ol    tin    hi    bad  obtain  d     om    good  n    nil     In 
solution    containing  up  to  0'25  grm    "i  tin    and  be 
hoped    to  i"     abli    to  communicate   some  of    the 

■  ■  nil  I.. i,  i  |  to  lead  chloride  epa ra I  Ing,  i be 
addition  ol  odium  chloridi  pri  ented  Hh  deposi- 
tion in  mi  quantl!  ii"  thought  that  aluminium 
and  ma   m    would  be  objectionable  as  reducing 

■  .ii  Hi"  ground  that   tbej    ■■■  ould  precipitate 

sta  i    which  would  then  have  to  bi   dl    ol  i  d 

tvliboiil  anj  reducing  agenl  being  pr<  enl  to 
Ion,  wiiii  nntlmon;  in-  always 
found  that  ii"  got  big  "  nits  than  with  «.t >k-i- 
.i  Ithough  Hi"  results  wi  n  i  om  ord  ml 
among  '  them  el  •  This  point  was  ;ii  pr<  enl 
under  Investigation  Hi  e  perlment  iofai  eemed 
to    hoi      ii  1 1    In  tbe  es  ie  "i  lend,  an  ■    <  ■      neldlly 

ol  Hi"    olul  Ion  liad  i i'  "i     ii"  ii  i in ir 

*  i'i -  third  "i  Un-  bulk  '■!  the    olutlon  In  h  dro 

cblorli    add   and    nevei   found  anj  difficulty    with 

any   variety    ol   ore.    Many    ol    them   which    were 

■  ni    i     wolfram  ores  bad  been   found  to  contain 

■  .ni  i  "i  2  of  wolfram  and  the  rest  all  soris  of 
nun'  i'i  d  'i  .  Ilmenite,  tourmaline,  columblte,  etc.), 
bul    II  'ii«i  not  make  an)  difference  as  the  W  nl 

phate-tartarlc  acid  u> •  - ' i ■« .< i  ciei >i  out  'ill  objec 

tion  'iii"  Impurltiei 


Communications. 


i  m.   \i.\m  i   wi  i  im.  OF  OHLOBAMINE  1 

D ,    .1.    i.      ii     I'M 

Although   two   years  have  elapsed   since    Uaklii 
showed    Un-    value    ol    chloramlne-T    as   an    anil 

septic   no  detailed  ai nt  '.i  tbe  method  "i  mann 

i "    im     yet    been   published       The  >ii  ug    ba 

shown  Itsell  ,,i  great  value  in  cases  '.i  cerebrospinal 
meningitis,  diphtheria,  etc.,  and  after  a  trial  ol  a 
small  specimen  which  i  bad  made,  i  was  asked  to 
supervise  the  muuufaclurc  of  u  regular  supply  tor 
iii"  mi  ni,.  I',  camp  in  New  Zealand,  II  having  been 
found  Impossible  to  procure  it  outside  tin- 
i  lomlnlon, 


In  Dakin's  work  the  starting  point  for  the  \h>- 
paratlon  was  /.  I'.Iik-ii".  ni|iiii,ni'-  chloride,  obtained 
iih  u  by-product  In  the  manufactun  ol  uccbarin 
•  '.    'i"h  material  i^-iiii.-  availuble  In  Zealand 

details  had  to  be  worked  out  foi  the  manufacture 
from  toluene  It  eli  and  these  detail  form  tin- 
material  foi  this  paper 

ulphonatfon 

The  sulphonation    ol    toluene   with   concentrated 
sulphuric  acid  leads  to  the  formation  of  tbe  three 
fcjMhiM"  mono  nlphonic  adds;  bul  the  higher    the 
temperature  the  larger  the  proportion  ol  tin  p-add 
(Ber.,   r.iii,  p.  2004),  the  highest   proportion  bdng 
70  to    'i,       i  be  price  ol   sulphuric  add  being  " 
latlvely  iiij-'ii  in  New  Zealand,  I  found  11  bi 
use  two  part     bj   w<  it-iit  of  sulphuric  add  (sp,  :■ 
i    I,  to  one  part  of  toluene   (appro  Imatel;    equal 
volumes)  and  to  carry  out  the  sulphonation  at  the 
(tolling  point  "i  toluene     250  i  •    ol  sulphurii 

i"ii  to  1 10°  C.  l>:.  iiniii"!  Ing  ii.'   reaction 
flunk  in  n  heated  paraffin  bath,  and  then  290  c.c.  of 
ii'ii"  i    added,  Hi"  whole  i>"ini-'   verj    vigoi 
ously  stirred  with  a  glass  circulating    tlrrei     Tie- 
efficiency  ni  the  stirring  ii;  verj  Important    ■<     upon 
II  depends  the  time  necessary  to  complete  the  sul- 
phona  tlon     Th     -  ■"'  i"n  was  ca  rrled  out  Ins  Baal 
tilted   with    '   i  ■  ii ' i     condenser,  and  onlj   a   small 
Iomh    of  toluene   vapour   took    place,   sulphonation 
•  omplete  In  about  thirty    mlnub      ..  1th  very 
mil"  charring.     L'ndei  these  conditions  abon 
■if  He-  toluene  Is  converted  int<>  i  ie-  p-aulphonlc  add, 
emalnder  being  n  mixture  ol  o    and  m-acids. 
ii    ihi-  mixture  "i    .- 1 < •  I < I h  was  I  olated,  converted 
mi',  dry  sodium  salts,  and  treated  with  pho  phoru 
pentacbloride,  tbe  p-cbloride  could  be  obtained;  but 

■  Hi"  otbei  chlorides  would  be  useless  there  would 
be  i  considerable  wa  te  ol  material  We  therefore 
,i  <i"  ii  ■■  .,1  Lange's  discovery  (Oer.  Pal  r,7..';:ii  |  thai 
b  lb  i  i  added  o  thai  1 1  • « -  mother  liquid  consists 
of  "ni'  '•  •  nlpburic  add,  then  on  cooling,  tin 
crystal*  I hnl  seimrate  ••■ur.\H\  only  of  the  para  add 
which  epa  rate*  almost  completely  tbe  mothei 
liquid  retaining  the  "  and  /<<  I  omen  ba  solution. 
Iu  ordei  to  carry  thii  out,  16  c.c  ol  watei  I  added 
to  Hi"  i ■•■■■  i "i  i "ii  mixture  aft<  i  sulphonation  ai 

ind  Hi"  1 1  < i •  j I < I  poured  out  and  cooled.    The  liquid 

n ii     'i    italllse*  and  sel     to  t  en    talllm    i 

and  on  filtering  over  an  asbestos  mat  <"h  In  a  '">""ii 
crucible)  nearlj  the  whole  of  Hi"  mother  liquid  can 
i,"  drained  away,  leaving  a  white  crystalline  ma 
wiilHi  prove  i"  ""iiiiiin  only  small  amonnl  "i  " 
and  "<  Impurities,  The  crystals  thai  separate  appeal 
to    be    the     monobydrate     C,HT80,H,H,0,     and 

• pond   to  about    75%   of  the  toluene  taken 

ii.ii""  about   25%  of  the  tolm  i hi  i    lo 

vapoui  "i  i  contained  In  the  mother  liquor  in  iii<- 
form  of  Hi'    o    and  /»  jk-I'Ih.     This  separation  by 

■  j     talll    ition    Is,   however,   nol    very   sharp,   and 
Hi"  mother  liquid  on  standing  cohtinuully  depo  II 
nun, ii  crop     which,  however  are  nearly  fne   from 
1 1,,-  /Ki/ti  add, 

'i  lie  o  and  »<  acids  iK-in;/  useless  to  uh,  experiment 

■  ■.,,,  iu.i.i,  bj  \!r.  O.  I..  Carter  al  my  suggestion, 
,.   e<  how  completely  tbe  toluene  could  be  reco 

i,  iii,  action  of  superheated  steam.  M  was  found 
thai  if  Un-  liqnor  were  1j«-;i t«-*f  to  about  170°  and 
then  b  brisk  cnrrenl  of  steam  al  2001  were  blown 
through  ii  Hi"  bull  of  the  toluene  was  rapidlj 
evolved,  the  distillate  containing  at  flrsl  ;ih  much 
,  'H  of  toluene  When  the  percentage  fell  belcs 
.,  un-  operation  was  stopped,  as  further  continu 
I,,  ..  .1  i  ha  Mil .-.  profitable  icf,  Armsl  rong,  .1.  Chem 
',„  ri  ii  n- 1  The  total  amount  Unix  re 
covered  wa*  about  14%,  leaving  ir  not  accounted 
for,    Pari   of  HiIh  Is  losi   by  evaporation    during 

mixing  and  subsequent   sulphonation,  and  a     U 

pari  bi  left  in  the  sulphuric  add,  Probably  most 
of  iii<-  remainder  Is  lorn  \<y  evaporation  In  vacuo 
during  Hi"  nitration  of  tin-  crude  add 
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cake  of  erode  p-add  Is  dissolved  in  miter, 
-lightly  more  than  enough  caldum  earboaate  i- 
added  i"  pi  the  sulphuric  add  as  calcium 

lulphate,  and  the  still  add  liquid  la  filtered,    li  la 
then  nearly  neutralised   with  loda,  made 

distinctly  alkaline  with  •odium  carbonate,  boiled, 
and  again  altered,  li  la  Importanl  to  remove  ii" 
> -nil - i iiiii  aa  complete!}  aa  possible  ;i<  it  may  become 
.i  troublesome  impurity  In  the  later  stage*  This 
method  gives  a  solution  containing  onlj  sodium 
salphonate  and  sodium  carbonate,  and  on  acidify- 
ing wltt  hydrochloric  add  and  evaporating  to  drj 
bere  remains  a  pure  white  sail  consisting  ol 
the  required  sodium  ralpbonate  with  a  ii 
■odium  chloride.    The  ■ulphonate  ible  In 

thai  this  Beems  to  be  the  be*  method  of 
preparation, 

Preparation  of  tin    tulphonU   chloride. 

easllj  be  prepared  by  beating  together 
oa  the  water  bath  approximately  equal  weights  ol 

idium  -.in   (dried  al   140  C.J  1 101   grmi 

lihospli'i    -  pentachlorlde   (208-fl  grins.).       In    thin 

place    rery    in j>i< I ly    und 

easily  and  .1  large  amount  of  phosphorus  oxychloride 

i-  obtained.       Mr.   •      s     lip..-,   working   In   my 

laboratory,    found,  thai    the  oxychloride 

u-    11- 'i    uccordlug    in    the    equation, 

,    2X.SO.C1  1  XaPO,  •  Nat  I.   and  he 

yield.    Uence  if  less  than  half  the 

chloride  be  taken  and  the  mixture 

■tin-  hours  on  tin-  water-batb  under  reflux 

i-ondenaer    the   following    reaction    takes    pi 

!•'  1     .:>.-  pi.  The 

propoi  ml  pentachlorlde  ai 

"i  L'i  to  I ;  but  the 
M-ry  slow  towards  the  end  aa  tb 
■  I  anil  the     leld  Is  apt   to 
1  .  tided  by  using  the  1  b 

'  ii  proportion  ol  pentachlorlde  and  suiDdei 
chloride,    which    should    then    b>  1  •!    on- 

i  imental  trial  of  till 
leld  but  the  oxychloride  waa  not  recoverable.    We 

ill  for  each  part 

ntachlorlde   and    the    action    then   completes 

mop-  easily  and  only  small  amounts  0 

chloride  are  left  over — tb  in  being  allowed 

night    outlet  reflux   condenser  on  ;i 

bath.    The  oxychloride  i-  then  distilled  oil 

ridne  pal  Into  cold  miter.    The 

mlpbonlc  chloride  i-  the  only   part  Insoluble  -'mil 

trated  by  nitration:  a  small  amount  of  oily 

Imparity    (o-    and    m  sulphonlc  chlorides)    can   be 

1  out  from  the  solid  1  ake.    The  yield  Is  nearly 

.    99       The  solid  sulphonlc  chloride 

—rill  contains  small  amounts  of  0-  and  m-lmparl- 

iiy  eliminated  in  the  later 

-••s. 

I'n  1  of   lulphonamMi , 

Thin  operation,  thoogb  quite  simple  in  theory, 
causes  11  certain  amount  of  trouble  without  spedal 
apparatus.    The  alti  1  Is  are  treatment 

with  ammonium  carbonate  on  the  water-batb  and 
ipimIimiI  with  strong  ammonia  solution.  The 
method,  if  properly  controlled,  la  decidedly 
the  more  satisfactory.  If  the  sulpbonic  chloride 
is  ground  to  a  hue  powder  and  concentrated 
ammonia    Is    itoured    Dpon    i'.    '•>    violent    r- 

almost  at  once  and  th<-  liquid  boils.  In 
this   way    1  >Ie   amounts  of    ammonia   an 

1  off  aDd  the  action  la  apt  to  i*  Incomplete. 
Wi-  ha'l  some  difficulty  in  procuring  vessels  In 
which  tin-  reaction  could  be  conveniently  carried 
out  uiiii'-r  pressure  and  owing  to  the  hnpoaslbillty 
of  getting  ipedsl  vesoels  made  which  would 

•Ion     of    ■      hot     mixture    Of    ammonia    anil 

ammonium  chloride   we  ware  ginger-beer 

-  which  b  pei  with  a  robber 


■eating.    100  grins,  of  sulphonlc  chloride  could  be 
placed  in  each,   100  c.c,  of  0-880  an 
added  and  the  stopper  screwed  in  Dimly.  On  shaking 
isly  the  action   began,  and  the 

bottle  became  too  hoi  to  bold  it  was  placed  In 
cold  water.  No  mlahaps  occurred  and  the  yield 
was  excellent,  the  liquid  only  requiring  altering 
and  the  residue  washing  with  cold  water.  The 
mother  liquors  pn  evaporation  give  small  amounts 
of  Hi-  m-amlde  but  very  little  else  besides  tbe 
ammonium  chloride.  1  Oder  these  conditions  about 
half  the  ammonia  taken  Is  actually  used  and  on 
a  large  scale  the  unchanged  ammonia  could  be 
recovered  by  boiling  the  liquors.  The  yield  of  para 
suiphonamlde  Is  94 — 97%. 

Pn  parutton  of  ohloramim  1 

The  conditions  for  the  conversion  ol  amide  to 
chloramlne  were  given  In  detail  by  Dokln,  one 
mol.   of  amide   being   dissolved    In    1 2   mol      ol 

sodium  hypochlorite  of  deflnll ticentration  and 

Uoramlne  then  predpltated  1..    tin 
rang   brine.    At   tirst   bis   actual  proportions 
were  used,  but  it  was  found  to  be  anneci 
to  use  brine,    if  the  amide  Is  dissolved  in  a  warm, 
strongly  alkaline  solution  of  sodium  hypochlorite 
of  concentration  1 :;  to  24  a,  a  large  crop  of  chlor 
amine  Is  formed  on  cooling  and  the  remainder  can 
easily   be  obtained  on   evaporation.      It   is    very 
Important  to  have  1  decided  exi 
and  for  each  mol.  of  amide  we  usually  take  146  to 
11  mote   of   hypochlorite  and  1   mol.  of  sodium 
Ide.    The  preparation  of  the  hypochlorite  Is 
traightforward.    Owing,  however,  to  the 
•  ;  adds  in  New  Zealand  and  to  there  being 
irolytie  source  of  chlorine,  we  found  ii 

convenient  and  cheapest  to  use  bleaching  powder 
as  the  starting  point.  The  erode  chloramlne  X 
obtained  in  this  way  It  contaminated  with  sodium 
chloride;  but   even  the  erode  on  drying 

contali  of  chloramlne.    The  substano 

ii.v  purified  by  recrystalllsatlon  from  water. 

II  dissolved  in  twice  ltd  wdgbt  of  hot  water,  a 
large  proportion  can  be  obtained  in  the  pure  form 
'over   98%)   on  COOllng.     The  final    filtration   is   apt 

to  ix-  troublesome;  the  crystals  do  not  pack  well 

on  the  filter  and  it  is  therefore  difflcaH  to  remove 
the  mother  liquor  completely.  If,  however,  the 
COOllng  is  carried  out  raj, idly  without  stirring  a 
different  Shape  of  crystal  Is  obtained  which  filter* 
much  more  readily.     It   is  thus  DO  osklng 

with  large  quantities,  to  get  a  product  of  over  99% 
purity. 

I  t'lisatlon  of  by-product*. 

In  the  sulphonatlon  as  described  most  of  the 
toluene  i.s  used,  but  half  the  sulphuric  add  taken 
is   contained    in   the    mother   liquors   after    removal 

o    ■       by  superhi  un.    At  Hi 

was  hoped  that  it  would  be  possible  to  recover  tin- 
acid   in   the  pure   State   by    distillation   and    DSe   it 
gain;  but  there  Is  always  some  charring  and 
the    impurities   remaining    make    it.   comparative!'. 
It  contains  34%  of  water.     In  the  remain 
bog    -tages   of   preparing    the    salphonate   thi 
products  are  small  In  quantity  and  comparatively 
valueless.     Some  lime  or  calcium  carbonate  i- 
ind   converted   into  sulphate,   but  the  quantity   i" 
very  small.     In   the  preparation  of  the   sulphonlc 
chloride  the  by-products  are  sodium  chloride  and 
sodium  ortho-  and  ntefa-phosphate.    it  would  pro- 
bably  be   worth  while  to  utilise  the  latter  on  the 
but  our  experiments  are  Incomplete. 
In  the  preparation  of  the  suiphonamlde  the  chief 
by  product-  are   ammonium  chlorldi 
ammonia.    The  former  can  be  easllj  recovered  ana 
the  ammonia  could  be  mode    ise  it  with  suitable 
apparatus. 

In  the  [.reparation  of  hypochlorite  and   of  chlor 
amine,   the   by-products  are   calcium   carbonate — a 
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nearly  pure  precipitate — and  a  liquor  consisting 
of  sodium  chloride  and  hydroxide.  No  doubt  use 
could  be  made  of  this  liquor  but  we  have  made  no 
attempt  in  this  direction.  The  above  results  have 
been  obtained  under  laboratory  conditions  making 
some  pounds  of  chloramine  per  week.  Owing  to 
lack  of  littering  apparatus  and  other  labour-saving 
devices  we  have  not  made  experiments  ou  a  still 
larger  scale;  but  our  experiments  have  always  been 
made  with  a  view  to  their  application  to  large- 
scale  operations  and  we  have  every  reason  to 
believe  that  they  would  not  fail  in  commercial 
practice. 

University  of  Otago, 

Dunedin,  V.Z. 


A  SIMPLE  AND  RAPID  METHOD  FOR  THE 
ESTIMATION  OF  ALCOHOL  IN  SPIRITUOUS 
LIQUORS. 

BY  NAGENDRA  CHANDRA  NAG,  M.A.,  F.I.C.,  AND 
PANNA  LAL,  M.SC. 

The  method  for  the  estimation  of  alcohol  described 
below  is  the  result  of  an  investigation  to  devise 
a  simple  method  for  its  estimation  with  a  fair 
degree  of  accuracy,  avoiding  distillation. 

The  method  consists  in  treating  a  known  quantity 
of  spirituous  liquor  in  a  glass  tube  graduated  in 
tenths  of  a  c.c.  (or  finer  graduation  if  procurable; 
with  an  excess  of  anhydrous  potassium  carbonate, 
adding  about  5  to  10%  of  water  in  case  the  per- 
centage of  alcohol  is  above  90.  The  mixture  is 
then  thoroughly  shaken  and  allowed  to  settle  (or 
preferably  centrifuged),  when  it.  will  separate  Into 
a  lower  layer  of  solid  potassium  carbonate,  a  middle 
layer  of  saturated  solution  of  potassium  carbonate, 
and  an  miner  layer  of  alcohol  hydrate  correspond- 
ing with  the  formula  4C,H,.OH,H,,0,  as  will  appear 
from  the  experimental  "results  given  below.  The 
aqueous  potassium  carbonate  solution  (middle 
layer)  contains  000275  vol.  of  alcohol  hydrate  per 
c.c. 

The  composition  of  the  alcohol  hydrate  was 
determined  by  density  determinations  by  weighing, 
as  well  as  by  the  glass  hydrometer  at  15-6°  C.  The 
results  for  specific  gravity  were  0-81901  and  0-8200 
respectively,  corresponding  with  9401  and  93-92%  of 
alcohol  by  volume.  The  formula  4C.,H,.OH,H,,0 
assigned  to  the  hydrate  requires  94001%  of  absolute 
alcohol  bv  vol.,  91089%  by  weight.  The 
alcohol  hydrate  does  not  leave  any  solid  residue  on 
evaporation,  showing  that  it  does  not  dissolve 
potassium  carbonate.  The  coefficient  of  expansion 
of  the  alcohol  hydrate  as  determined  by  a  weight 
thermometer  was  0001076;  calculated  theoretically 
by  extrapolation  from  Tralles'  Table  II.  the  value 
0-001068  was  obtained. 

The   formula   obtained   for   calculating    the   per- 


centage of  alcohol  as  the  results  of  experiment  and 
on  theoretical  grounds  is  as  follows  :  Percentage  of 
alcohol  =  (V  +  v  x  0-00275)[l-000106S(t-15-6)]  x 
0-7936  x  9406  tW,  where  V  =  volume  of  alcohol 
hydrate  directly  read  off  in  the  graduated  tube  in 
c.c,  v  =  volume  of  the  saturated  potassium  car- 
bonate solution  (middle  layer),  t= temperature 
observed  during  the  experiment  in  °  C,  \V  =  weight 
of  the  sample  taken  in  grins.,  000275  is  the  solu- 
bility (in  cc.)  of  the  alcohol  hydrate  per  c.c.  of 
the  saturated  potassium  carbonate  solution,  as 
actually  found  by  experiment,  000106S  is  the  appa- 
rent coefficient  of  expansion  of  the  alcohol  hydrate, 
0-7930  is  the  specific  gravity  of  absolute  alcohol 
(15-6°/15-6° ;  it  is  assumed  that  the  graduation  of 
the  glass  apparatus  used  had  been  carried  out  at 
15-6°  C).  and  9400  is  the  percentage  by  volume  ot 
absolute  alcohol  present  in  the  alcohol  hydrate 
liberated  (upper  layer).  (This  corresponds  to  per- 
centage composition  by  weight,  alcohol  910S9,  water 
S-911,  the  corresponding  density  being  0-819514.) 

If  the  volume  of  saturated  potassium  carbonate 
solution  is  less  than  2  c.c.  the  correction  for  the 
solubility  of  alcohol  hydrate  in  potassium  carbonate 
solution  may  be  dispensed  with  as  it  does  not 
appreciably  affect  the  result. 

In  order  further  to  verify  the  formula  given 
above,  5  c.c.  of  Merck's  alcohol  (marked  "  absolute 
alcohol,  sp.  gr.  0-795  ")  was  mixed  with  saturated 
potassium  carbonate  solution,  some  solid  carbonate 
also  being  added.  The  strength  of  the  alcohol 
as  calculated  by  our  formula  was  99-46%;  the 
specific  gravity  observed  by  means  of  a  gravity 
bottle  was  0-79530,  corresponding  to  99-44%  by 
weight  of  alcohol. 

The  percentage  of  alcohol  found  in  a  sample  of 
whisky  was  39-45  using  our  method,  and  39-47  by 
distillation  (using  ice). 

Numerous  estimations  have  been  made  in  alcohol 
solutions  and  spirituous  liquors  by  this  simple 
method  and  in  many  cases  the  results  have  been 
tested  and  confirmed  by  hydrometer  readings.  The 
results  obtained  were  almost  identical  by  the  two 
methods.  The  point  at  which  there  is  some  slight 
disagreement  between  our  experimental  figures  and 
those  of  published  tables  (Tralles'  tables),  is  where 
the  apparent  coefficient  of  expansion  of  the  alcohol 
hydrate  is  0001076.  This  might  be  urged  as  addi- 
tional evidence  for  the  existence  of  this  hydrate. 

In  conclusion  it  may  be  mentioned  that  the  method 
is  quite  accurate  even  though  not  more  than  5  c.c. 
of  the  liquor  under  examination  be  used.  Solids 
in  solution  do  not  affect  the  result.  Loss  by 
evaporation  is  prevented,  as  distillation  is  avoided 
and  readings  are  taken  in  closed  tubes.  Ice  is  not 
required  even  if  the  temperature  be  high.  This 
method  is  equally  applicable  to  methyl  alcohol. 

Hindu  University  Chemical  Laboratory, 
Benares,  India. 

Received  Aug.  26,  1918. 
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Meeting  held  at  the  Rooms  of  the  Royal  Boolety  of 
Arts  "it  y<n  i  moer  ith,  mis. 


Iili.  flHABI.KH  a.    Ktwt;  IN  Tilt:  en  UK. 


Till-:  ALSACE  POTASH  DEPOSITS  AND  THDIB 

ECONOMIC  SIGNIFICANCE   IN  BELATION  TO 

TBBMS  OK  PEACE. 

BV   PAUL   KESTNER,    PR]  HDENT   OF   THE  BOCHETE 

I'l:  nii.MlK  1NDU8TRIELLE. 

I     |   IOD1  I  HON. 

No  greater  pleasure  could  be  accorded  to  me 
than  that  of  bringing  you  the  cordial  greeting  of 
the  chemists   and  manufacturers  of   France. 

in  addressing  you  there  Is  added  to  the  natural 
satisfaction  caused  me  by  the  honour  of  being  the 
Interpreter  of  my  French  colleagues  an  Impersonal 
mill  loftier  feeling  of  joy  and  pride,  which  arises 
from  the  character  of  this  assembly. 

is  no i  this  meeting,  which  has  a  certain  solemnity 
due  to  the  circumstances,  an  outward  and  visible 
sign  of  the  Entente  Cordiale?  [s  11  not  also  the 
manifestation  of  a  community  of  efforl  and  of 
aspirations  the  main  principle  of  which  lias  In- 
spired the  anion  of  the  British  and  the  French 
peoples  and  will  inspire  their  economic  policy? 

With  admirable  unanimity  they  have  affirmed 
their  Intentions.  During  four  years  (heir  friend- 
ship has  been  sealed  by  the  heroism  of  sacrifice 
on  the  battlefields  of  France  and  the  Bast.  To-day 
it  shines  in  the  splendour  of  a  decisive  victory. 
Without  doubt,  even  before  this  frightful  conflict 
which  Is  convulsing  the  world  and  will  surely 
transform  it.  the  men  of  science  and  the  manu- 
facturers of  the  two  countries  were  Interested  in 

each  other's  work  and  followed  each  other's  re- 
searches and  discoveries  attentively.  Henceforth, 
whilst   respecting  the    free  expansion  of  the  genius 

of  either  nation,  they  will  unite  their  experimental 
activities  in  a  cooperation  which  the  sincerity 
I  hat  springs  from  a  common  ideal  will  consecrate. 
They  will  set  on  record  their  resolve  to  contribute 
by  scientific  and  technical  labours  to  the  magnifi- 
cent and  historic  work  of  inaugurating  the  reign 
of  justice  and  peace.  They  will  pursue  this  object 
with  the  noble  ambition  of  rendering  some  effective 
Bid  to  tin-  building  up  and  development  of  a  happier 
and  better  eivilisal  ion. 

It  has  1 n  said  that   science  -knows  no  frontiers. 

This    would    be    true    as    .-in    absolute    proposition. 

leaving  contingencies  out  of  account,  and  it  would 

have   been    true   if  the   lust    of   military   autocracy. 

of  conquest,  and  of  the  absorption  and  subjection 

of  other  nations  had  not  made  of  science  an  instru- 
ment of  abuse,  of  despotism,  and  of  violence  in 
the  hands  of  a  predatory  race.  The  central  empires 
have  unnaturally  distorted  the  spirit  and  the 
mission  of  true  science,  the  mother  of  progress. 
Under  the  name  of  "Kultur"  they  have  asso- 
ciated it  with  unbridled  barbarism,  making  it  an 
accomplice  of  the  worst  excesses. 
a  close  agreement  of  conscience,  an  Impulse  of 

sympathy,  and  a  confidence  which  the  brother! ! 

in  arms  and  reciprocal  services  will  render  perma- 
nent,  have   co-ordinated   the   scientific  efforts   of 

England  and  France. 

Far    from    the   war  having   Stopped    or   weakened 

scientific  life,   it  has  on  the  contrary   stimulated 

it.  The  zeal  of  seekers  after  truth  has  been  gal- 
vanlsed.       The   progress    of   science   during    these 


years  oi  strife  and  the  value  of  the  results  obtained 

are   without    parallel,   above   all    In   the   domain    Of 

applied   chemistry,    in   the   future  the   prodigious 

efforts  ol  our  Chemists  and  the  ceaseless  help  that, 
they   have   given   on    both   sides  of   die   Channel    to 

the  common   defence,  to  augmenting  the  strength 

Oi     the    Allies,     to    the    continuitv,    progress      and 

Intensification    of    the    production    of    the    two 

countries,  will  be  looked  upon  as  a  marvel.  Thanks 
to  them,  to  their  /.onl  and  their  ingenuitv,  the 
chemistry  of  the  allied  countries  Which  has  power- 
fully contributed  to  the  winning  of  th(.  war,  will, 
after  peace  is  declared,  spread  abroad  j|s  benefits 
in  all  branches  of  industry. 

Tut:   Potash    DEPOSITS   ok   A i. sack. 
I  have  chosen  this  as  the  subject  of  my  address 
not    only   because   I   am   a   native    of    Mulhou.se  Mild 

the  subject    is   accordingly  of  particular  interest 

to  me,  but  also  because'  no  other  subject  is  of  more 
Interest    and    importance   at   tin-   present    time. 

It  is  in  fact  these  deposits  which  form  the  prin- 
cipal reason  for  Germany's  desperate  resolve  to 
keep  Alsace-Lorraine  at  all  cost.  There  are  also 
evidently  sentimental  reasons  for  this  resolve. 
Alsace,  as  has  been  said,  is  the  symbol  of  German 
unity  built    up  on  our  defeat,  and  this  is  the  truth. 

Bnt  for  Germany  sentiment  is  only  an  outward 
stiow;  it  is  only  self-interest  which  counts,  which 
directs  all  the  collective  activities  of  tin-  nation. 
Germany  is  a  business  bouse,  whose  Emperor 
prided  himself  on  being  the  commercial  traveller. 
In  this  war  which  they  declared  on  us,  the  Germans 
saw    merely  a    gigantic  commercial  operation,  of 

Which  the  end  would  justify  the  means,  and  which 
was  destined  to  enrich  the  firm  and  ruin  their 
compel  iters. 

The  potash  deposits  of  Alsace  form  the  principal 
reason  for  Germany's  desperate  struggle  to  keep 
Alsace-Lorraine  at  all  cost  The  stake  that  Alsace- 
Lorraine  represents  for  Germany,  from  the 
economic  point  of  view,  is  a  formidable  one:  Alsace- 
Lorraine,  outwardly  the  symbol  of  German  unity,  is 
in  reality  the  key  to  the  industrial  and  economic 
supremacy  of  Germany. 

Alsace-Lorraine  holds  two  treasures,  the  loss  of 
which  would  be,  for  our  enemies,  the  downfall  of 
all  their  dreams  of  economic  hegemony.  First  if 
contains  (he  iron-ore  deposit  of  Lorraine,  the  loss 
of  which  would  render  Germany  dependent  on 
foreign  countries  for  over  S0%  of  her  iron-ore  con- 
sumption of  39  million  tons.  Through  her  victory 
in  1871,  she  gained  possession  of  these  huge  deposits 
upon  which  great  blast  furnaces  have  since  been 
erected.  The  output  of  iron  ore  in  Germany  before 
the  war  was  28  million  metric  tons,  of  which 
Germany  proper  only  furnished  7  million  metric 
tons:  the  remaining  21  million  tons  were  taken  from 
the  mines  of  annexed  Lorraine. 

The  acquisition  of  the  ore-field  of  P.riey.  which 
continues  the  deposit  across  the  frontier  of  1871 — 
an  acquisition  which  was  to  be  the  consequence 
of  our  anticipated  defeat — would  have  assured  to 
Germany  the  whole  extent  of  the  ore-field,  with 
an  addition  of  a  further  20  million  tons  or  more  per 
annum.  With  this  realisation  the  French  iron 
industry  would  have  been  ruined  at  the  same  time 
ami  would  have  become  tributary  to  (he  victor. 

What  the  loss  of  these  ore-fields  will  mean  for 
our  enemies  has  been  clearly  pointed  out,  by  our 
President,  Prof.  Louis,  in  a  paper  entitled  "  La 
Guerre  pour  le  Mineral  de  Fer  "  (this  J..  1!I1S, 
::;.:  R),  in  which  he  shows  the  importance  of  the 
Lorraine  ore  to  Germany,  and  makes  it  clear  that 
the  object  of  Germany  in  making  the  war  was  to 
seize  (lie  whole  basin  of  F.riey  and  Longwy,  and  so 
to  obtain  practically  the  monopoly  of  iron  ore  in 
Europe. 
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The  following   passage  occurs  in    a  confidential 
memoran  1   addressed   to   the   Chancellor,    Herr 
von  Bethmann   Hollweg,   on  the  20th   May,    1915 
hv    six  great  German  industrial  and  agricultural 

ndertaldngs.  concerning  peace  terms  :-'_•  The  war 
Is  in  fact  only  a  struggle  for  the  possession  of  the 
iron  ores  in  the  Lorraine  and  Longwy  districts. 
Without  the  ore  from  Lorraine  the  war  would  be 

^Unquestionably  from  the  standpoint  of  metallurgy 
(and  one  knows  what  influence  this  has  on  German 
opinion)  the  object  and  perhaps  the ^  cause of  he 
war  was  the  seizure  of  the  ore  district  of  Bney 
and  of  the  Belgian  and  French  coal-fields. 

This  is  clearly  set  out  in  the  document  mentioned 
above?  and  has  since  been  repeated  by  the  most 
important  people  in  the  German  industrial  world 
T™ey  insist  upon  the  annexation  of  these  iron  and 
coal  mines,  as  well  as  on  the  dispossession  of  their 

teinntrestoring  to  France  the  iron  mines  of 
I  orraine,  the  Allies  have  the  opportunity  of  reduc- 
ing Gernianv  to  impotence.  Her  aggressive  force 
is  destroyed,  and  peace  is  guaranteed  for  the  whole 

TetNis  turn  to  the  question  of  potash.  When 
she  annexed  Alsace,  Germany,  who  already  had 
a  monopoly  of  potash,  did  not  know  of  these 
Alsace  deposits.  Fate  willed  it  that  they  should  be 
fn  a  territory  that  had  become  German-Deposits 
which  alone  would  suffice  for  the  world's  consump- 
tion, and  which  furnish  salts  of  a  richness  m^ 
in  Germanv.  While  she  possesses  Alsace,  Germany 
retains  this  monopoly,  and  believes,  with  reason 
[hat  its  loss  would  be  for  her  an  i^eparable 
disaster.  Germany  will  never  give  up  Alsace  until 
we  are  able  to  dictate  our  terms  to  her. 

The  Socles  de  Chimie  Industrielle  of  France 
has  decided  to  publish  an  important  work  on  the 
notash  industry  and  the  Mulhouse  deposits  by 
M  Camille  Binder,  of  Mulhouse.  It  will  be  a  new 
edition  of  a  work  published  by  the  Mulhouse 
Societe  Industrielle  before  the  war,  but  revised  and 
enlarged.  This  work,  from  which  1  have  taken 
some  of  my  facts,  will  appear,  I  hope,  before  the 
end  of  this  year. 

It  is  not  mv  intention  to  enlarge  here  upon  the 
necessity  of  'potash  as  a  fertiliser.  There  are 
however,  some  figures  which  it  is  important  that 
we  should  realise.  The  following  table  give^  from 
official  statistics,  the  relative  production  in  France 
and  in  Germanv  of  the  principal  crops,  as  well  as 
the  yield  of  each  per  hectare.  I  have  not  been 
able'  to  obtain  the  comparative  figures  for  the 
United   Kingdom. 

Table  I. 


Crop. 

Year  1913- 
1911 


Wheat  ...  -j 
Rye  ...  { 
Oats  ...  [ 
Bailey  ...  -j 


Potatoes 


Sugar-        r 
beet  1 


Country 


Germany 

France 

Germany 

France 

Germany 

France 

Germany 

France 

Germany 

France 

Germany 

France 


Arei 

under 
cultivation 
(hectares) 


1,974,098 

6,542,230 

6,414,143 

1.201,630 

4,438,209 

3.979,270 

1,654,000 

760,205 

3,412,201 

1,548,070 

535,309 

216,200 


Total 

production 

(in  metric 

tons) 


4,655,956 

8,843,127 

12,222,390 

1,238,200 

9,713,965 

5,182,600 

3,673,265 

1,043,760 

54,121,146 

13,585,965 

16,946,000 

6,070,000 


Output 

per  nec- 

t  are  (in 

metric 

tons) 


2-360 

L352 

1-905 

1-105 

2-189 

1-302 

2-220 

1-373 

15-862 

8-776 

31-780 

28-080 


In  order  to  render  them  the  most  fertile  land  in 
Europe  (some  Prussian  land  produces  5  metric  tons 
of  sugar  per  hectare),  it  has  only  been  necessary 
to  supply  them  with  potash. 

The  soils  which  in  France  yield  crops  which  seem 
to  us  so  poor,  and  which  nevertheless  are  much 
superior  to  those  of  former  times,  judging  by 
statistics,  are  most  favoured  by  nature;  they  are 
capable  of  producing  a  classic  granary  of  plenty. 

The  second  table  is  striking,  and  gives  the  ex- 
planation of  the  preceding  one  : — 

Table  II. 

Consumption  of  potash  fertilisers  (in  metric  tons  of 

KiO)  in  Germany,  United  States,  England,  and 

France. 


Year 

Germany 

United 
States 

England 

France 

1910 
1911 
1912 
1913 

359,335 
422,340 
463,383 
536,102 

244,910 
237,442 
215,965 
231,689 

18,258 
20,902 
23,414 
23,410 

22,849 
26,468 
31,691 
33,115 

The  soils  which  furnish  these  crops  in  Germany 
are  for  the  most  part   the  ancient  sand    deserts. 


In  1912  German  lands  received  1400  kilos,  of 
potash  per  square  kilometre,  English  lands  183-9 
kilos.,  French  lands  96  kilos.,  and  American  lands 
128-9  kilos. 

During  the  war,  we  have  not  been  able  to  put 
potash  on  our  fields;  our  crops  have  been  diminish- 
ing. The  Germans,  on  the  contrary,  have  consider- 
ably increased  their  consumption,  employing  for 
their  own  agriculture  the  amount  that  they  could 
not.  sell  to  the  Allies.  In  the  first  year  of  the  war 
their  consumption  fell  to  48". 627  tons,  in  1915  they 
used  520,210  tons,  in  1916  681,000  tons,  and  in  1917 
more  than  800,000  tons.  They  were  thus  able  to 
increase  their  crops  and  discount  the  blockade. 

I  do  not  mean  to  assert  that  potash  alone  has 
produced  these  results,  and  that  the  crops  are 
directly  proportionate  to  its  use  alone.  It  is  known 
that  it  is  the  association  of  nitrogen,  phosphoric 
acid,  and  potash,  in  varying  proportions  according 
to  the  nature  of  the  soils  and  the  crops  required, 
which  controls  the  maximum  yield.  But  if,  in  this 
partnership,  potash  had  been  omitted,  the  other 
factors,  nitrogen  and  phosphoric  acid,  could  not, 
as  is  well  known,  alone  have  ensured  the  results 
obtained. 

The  Germans  foresee  that  after  the  war,  in  con- 
sequence of  agricultural  experience  and  the  results 
obtained,  their  consumption  of  potash  will  be  double 
what  it  was  in  1913,  that  is  to  say,  will  exceed 
1.000.000  tons  per  annum.  The  Potash  Syndicate, 
thanks  to  the  propaganda  of  an  organisation  which 
is  always  being  improved,  and  thanks  to  the  teach- 
ing of  numerous  agricultural  schools,  has  diffused 
throughout  the  country  enough  of  the  elements  of 
agricultural  science  to  make  the  extensive  use  of 
potash,  combined  with  other  chemical  manures, 
understood  as  a  necessity. 

Potash  is  so  necessary  for  obtaining  rich  crops 
that  one  is  tempted  to  maintain  that  the  State  would 
be  justified  in  finding  means  to  compel  farmers  to 
use  it.  One  might  also  maintain  that  if  the  State 
went  so  far  as  to  furnish  potash  gratuitously  to 
farmers,  it  would  be  rewarded  by  the  enlarged 
receipts  from  the  taxes,  which  would  put  into  the 
coffers  of  the  State  sums  vastly  exceeding  the  cost 
of  the  fertiliser  distributed.  In  Germany,  the 
people,  trained  to  adopt  the  advice  of  scientific  men 
and  experts,  have  no  need  of  this  stimulant.  Hav- 
ing followed  the  advice  given  them,  it  appears  that 
they  use  ever?  year  more  of  this  fertiliser,  which 
gives  them  such  marvellous  results. 

One  may  say  that  before  the  war  Germany  alone 
furnished'  the'  whole  world  with  almost  the  total 
quantity  of  potash  used.     She  thus  possessed   the 
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must  powerful  monopoly  that  any  nation  ever  had. 
and  she  endeavoured  with  zealous  care  to  ensure 
its  continuation. 

Dr.  o.  n.  wilt,  late  Professor  at  the  Charlottes 
burg   Polytechnic,    one  of  the  signatories  to  the 

fa us  manifesto  of  scientists,  published  in  the 

early  days  of  the  war,  wrote: — 

•'  Our  enemies  will  not  succeed  in  destroying  our 
salt,  potash,  and  soda  industries — they  cannot   even 

disturb  them;  for  Germany  is  the  richest  country 

in   the   World   In   its   saline   minerals  and  only   uses 

Indigenous  means  for  working  and  transforming 
I  hem.  Our  position  as  sole  producer  of  large  quan- 
tities of  potash  ci'ii i pounds  gives  us  over  and  above 
this  the  power  of  causing  grave  injury  to  the  agri- 
culture Of  our  enemies,  by  Stopping  the  export  of 
the  salts  which  are  Indispensable  to  them  for 
manorial  purposes. 

■•  The  re-taking  Of  Alsace,  that  obsession  which 
has  become  In  France  a  national  monomania,  has 
not  failed  to  engender,  hi  certain  minds,  the  hope  of 
acquiring  the  deposits  of  potash  which  have  lately 
been  discovered  in  the  Alsace  sub-soil.  This 
COVetousneas  is  the  result  of  borings  made  in  the 
neighbourhood  of  Belfort,  where  negative  results 
have  shown  that  the  potash  layers  had  been 
friendly  enough  to  conline  their  distribution  to  the 
political  frontier  of  Germany." 

Whenever  si  rangers  tried  to  acquire  an  interest 
In  German  mines,  they  were  prevented.  This  was 
notably  the  ease  fifteen  years  ago  in  connection 
with  an  American  company  which  had  bought 
miins  at  Sollstedt.  The  German  Government 
Intervened  to  annul  the  sale,  and  for  a  short  time 
diplomatic  tension  ensued  between  the  two 
countries. 

Ii.  ehoosing  the  title  Of  my  paper,  I  intended  to 
speak  only  about  the   Alsace  Potash,   but   it  may 

lie   re   Interesting   to  give    this   survey    a   more 

general  character  and  to  glance  also  at  the  other 
sources  from  which  the  world's  consumption  cau 
be   supplied. 

Horth  German  deposits.  It  was  about  1S50  that 
potash  was  discovered,  at  a  depth  of  about  260 
metres,  in  the  rock-salt  mines  of  Stassfurt.  At 
that  time  the  value  of  potash  salts  as  a  fertiliser 
was  not  known,  and  it  was  principally  the  work- 
ing of  the  rock-salt  which  was  aimed  at.  It  was 
only  later,  when  the  fertilising  value  of  potash 
was  realised,  that  it  was  searched  for.  Numbers 
of  companies  were  formed,  not  only  in  the  neigh- 
bourhood of  Stassfurt,  but  gradually  over  a  wide 
district,  which  to-day  includes  the  Duchies  of 
Brunswick,  Hanover,  Mecklenburg,  and  Thuringia. 
Potash  salts  were  worked  for  the  first  time  in 
1SQ2.  In  1907  thirty-nine  companies  for  their 
working  existed,  united  into  one  huge  syndicate, 
the  famous  Kali  Syndlkat,  which  to-day  holds 
practically  a  potash  monopoly.  This  syndicate  has 
organised  a  patient  and  effective  campaign  of  pro- 
paganda in  order  to  induce  farmers  to  use  this 
fertiliser.  Its  efforts  were  crowned  with  such 
success  that  in  1913  Germany  was  obtaining 
annually  11,607,000  tons,  of  which  huge  quantity 
she  consumed  half  herself. 

The  composition  and  the  richness  of  the  salts 
from  the  German  mines  both  vary  materially.  The 
richest  is  sylvinite,  mixed  chlorides  of  sodium 
and  i>otassium,  in  which  the  deposits  of  Northern 
Germany  are  decidedly  poor;  it  contains  26-3%  of 
potassium  chloride.  Next  comes  kainite,  a  mixed 
salt  of  potassium  chloride  and  magnesium  sulphate 
containing  26-6%  of  potassium  chloride.  In 
addition  to  these  are  "  hartsalz,"  a  mixture  of 
potassium  chloride,  sodium  chloride,  and  magnesium 
sulphate,  containing  21-2%  of  potassium  chloride; 
earnallite.  comprised  of  the  chlorides  of  potassium 
and    magnesium    containing    15-5%    of    potassium 


chloride;    polyhallte,    which    contains   potassium, 
magnesium,  and  calcium  sulphates. 
With    rare  exceptions,   aU  the  salts  from   the 

North  Herman  basin  contain  a  fairly  large  pro- 
portion of    magnesia,   and    for    Ih OSt  part   must 

be  relined  before  they  can  be  used  even  in  agricul- 
ture. The  companies  Which  work  them  own,  for 
Ibis  purpose,  huge  refining  factories,  which  deliver 

the  sabs  to  the  trade  with  a  fixed  proportion  of 
potassium  chloride. 

In  1904  the  Alsace  deposits  were  discovered,  Willi 
much  richer  sails  than  those  of  Stassfurt,  and 
these,  Immediately  coming  under  I  he  control  of  I  he 
syndicate,  completed  the  formidable  economic 
weapon  wielded  by  Germany. 

QaHcian  deposits.  The  deposits  of  stassfurt  and 
Usace  are  not  the  only  deposits  of  potash  salts. 
Those  of  Galicia  have  been  worked  for  some  years. 
[These. beds  are  of  small  importance  and  do  not 
Seem  to  be  able  to  provide  even  for  Auslria- 
Hungary  alone,  since  in  1913  that  country  imported 
21,000  tons  of  potash  (K2QJ  from  Germany. 

Spanish  deposit.  The  Spanish  deposit,  on  the 
contrary,  has  perhaps  great  possibilities.  At 
.Suria,  in  Catalonia,  potash  was  discovered  shortly 
before  the  war,  in  a  district  where  rock-salt  mines 
were  already  worked.  The  potash  was  found  at 
depths  varying  from  38  to  55  metres,  and  at  certain 
points  in  Cardona  there  was  even  an  outcrop. 

A  Franco-Belgian  syndicate  acquired  the  pro- 
specting rights  and  continued  the  exploration.  The 
discovery  was  one  of  capital  importance  for  Spain 
and  the  countries  of  the  Entente,  who  saw  In  it 
the  possibility  of  shaking  off  the  German  monopoly. 
The  Stassfurt  syndicate,  realising  the  danger  that 
threatened  them,  and  supported  by  the  German 
authorities,  used  all  means  in  their  power  to  pre- 
vent the  development  of  the  Catalonia  deposit. 
Their  agents  obtained  concessions  and  took  shares 
in  Spanish  companies;  they  had  already  obtained 
concessions  in  the  adjoining  Franco-Belgian  de- 
posits. The  Spanish  Government  has  just  taken 
energetic  action;  it  will  compel  the  concessionaires 
to  work  the  mine  under  a  penalty  of  the  loss  of 
their  rights,  and  it  will  grant  no  more  concessions. 
It  has  decided  to  continue  the  sinking  itself  in 
older  to  define  the  limits  of  the  basin. 

The  deposit  extends  over  a  considerable  area,  but 
is  not  continuous  in  the  beds,  as  is  the  case  in 
Alsace;  moreover,  it  appears  that  the  working  is 
rendered  difficult  because  the  beds,  instead  of  being 
horizontal   as  in   Alsace,  are   steeply  inclined. 

The  original  Franco-Belgian  concession  of  Suria 
and  Cardona  now  seems  to  be  the  most  important. 
It  comprises  both  earnallite  and  sylvinite;  the  ear- 
nallite ore,  which  is  the  more  plentiful,  contains  at 
least  12%  K20.  This  concession  includes  12,000 
hectares  and  works  12  shafts,  300  to  850  metres  In 
depth.  The  area  in  which  the  condition  of  the 
beds  is  favourable  for  working  is  about  ten  kilo- 
metres in  width.  A  shaft  which  should  yield  1000 
tons  per  day  is  being  sunk,  and  should  be  com- 
pleted by  the  commencement  of  1919.  The  Sociedad 
de  Industrio  y  Commercio,  which  has  also  obtained 
a  concession,  has  sunk  three  shafts  near  Cardona. 
The  development  of  the  work  so  far  carried  out 
shows  that  Suria  is  the  centre  of  an  old  lagoon 
which  at  the  close  of  the  Eocene  and  the  beginning 
of  the  Oligocene  period  covered  the  North-west  of 
the  Province  of  Barcelona  and  the  East  of  I  he 
Province  of  Lerida.  We  have  here  a  very  impor- 
tant reserve  of  potash  in  an  advantageous  situa- 
tion from  the  point  of  view  of  working,  which 
presents  a  new  threat  to  the  supremacy  of  the 
German  syndicate. 

The  United  States  deposits  are  not  potash  mines 
but  salt  lakes  situated  in  the  Rocky  Mountains  in 
the  States  of  Nebraska,  Utah,  and  California ;  the 
Lake  of  Searles,  in  California,  is   worked  by  the 
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American  Trona  Corporation,  which  is  largely  in 
English  hands.  This  company  treats  the  liquors 
by  concentration  and  crystallisation  in  its  refinery 
at  San  Pedro.  The  reserves  are  considerable,  and 
it  seems  that  when  the  extensions  now  in  progress 
are  completed  the  Trona  Corporation  will  have  a 
daily  output  of  salt  equivalent  to  100  tons  K20. 

The  Italian  deposit  at  Erythrea  is  of  a  recent 
lacustrine  formation.  It  is  being  worked  by  a 
company  and  will  have  an  output  for  1918  of 
50,000  tons.  The  reserves  are  inconsiderable;  on 
the  other  hand,  the  deposit  is  extremely  important 
on  account  of  the  richness  of  the  salt,  which  con- 
tains 80%  of  potassium  chloride. 

In  Tunis  to  the  south  of  Gabes,  a  salt  lake  of 
15,000  hectares  has  been  worked  since  1915, 
primarily  for  bromine,  though  also  for  potash.  The 
salt  is  obtained  by  solar  evaporation  and  crystalli- 
sation; it  is  called  sebkainite  and  contains  40% 
K20.  In  1917  this  deposit  yielded  20,000  tons  of 
salt  and  it  is  expected  that  this  year  it  will  yield 
25,000  tons.  The  installations  in  course  of  com- 
pletion should  increase  fhe  production  to  100,000 
tons  per  annum,  A  refinery  has  been  set  up  for 
the  production  of  pure  potassium  chloride. 

In  Chile,  in  the  Province  of  Tarapaca,  in  the 
Lakes  Pintados  and  Bella  Vista,  deposits  of  potas- 
sium chloride  have  been  found  of  which  the  richest 
contain  30%  of  chloride.  The  reserve,  estimated 
at  two  million  tons,  has  a  content  of  from  3  to 
12%  of  chloride. 

There  are  also  deposits  in  Peru,  in  Russia,  in 
Morocco,  and  in  the  Province  of  Overyssel  in  Hol- 
land. None  of  these  has  been  hitherto  developed. 
A  deposit  is  also  said  to  exist  in  Sicily. 

To  complete  my  list  there  are  the  natural  deposits 
of  potassium  nitrate  in  India  and  in  Chile.  In  the 
latter  country  it  is  found  associated  with  nitrate 
of  sodium,  but  the  proportion  of  potash  is  small. 
In  Brazil  a  deposit  of  potassium  nitrate  has  been 
discovered  containing  89%  of  this  salt. 

Finally,  salt  marshes  provide  us  with  mother 
liquors  from  which  potassium  chloride  can  be  ex- 
l  racted,  notably  at  Salin-de-Giraud,  in  the  delta  of 
the  Rhone.    These  works  have  an  annual  output  of 

000  tons  containing  72%  of  chloride. 

In  addition  to  these  deposits  of  salt  and  the  other 
saline  sources  of  supply  which  have  just  been 
reviewed,  the  war  has  compelled  us  to  make  a 
careful  inventory  of  the  other  sources  of  potas- 
sium which  we  possess,  and  I  doubt  whether  this 
work  has  been  better  done  in  any  country  than  in 
Britain.  It  is  not  necessary  for  me  to  enlarge 
upon  this;  the  work  which  Mr.  Chance  communi- 
cated recently  to  this  Society  is  so  complete  that 

1  here  is  nothing  to  add  to- it.  He  has  told  us  that 
before  the  end  of  this  year  the  Oldbury  Works  will 
be  capable  of  producing  all  the  potash  salts  neces- 
sary for  the  country  in  time  of  war  (see  this  J., 
1918,  222  t).  Mr.  Chance  has  recognised  that 
although  sources  of  supply,  usually  wasted  and 
carelessly  squandered,  which  are  provided  by  blast 
furnaces,  cement  furnaces,  wool  washings,  etc.,  will 
yield  a  large  proportion  of  the  supplies  necessary 
for  the  country,  in  practice  it  will  always  be  diffi- 
cult to  recover  the  whole  of  the  potash  from  these 
sources  and  recourse  to  natural  salts  in  addition 
must  always  be  necessary. 

It  must  be  remembered  that  the  needs  of  agricul- 
ture increase  every  year,  and  if  we  take  as  a  basis 
of  comparison  what  has  happened  in  Germany,  it 
is  not.  rash  to  conclude  that  before  mam  years  have 
passed  the  23,000  tons  of  potash  "(K,0)  that 
England  consumed  in  1913  for  agriculture  may 
reach  50,000  or  perhaps  100,000  tons.  The  mine  can 
never  be  replaced  except  to  a  comparatively  small 
extent. 

The  Alsace  potash  beds  are  situated  in  the  south 
of  the  province  in  the  plain,  bounded  on  the  south 
by  the  Jura,  on  the  west  by  the  Vosges,  and  on  the 


east  by  the  Rhine  (see  map,  page  295  t).  Recent 
borings  have  shown  that  secondary  beds  of  the 
same  formation  are  to  be  found  beyond  the  Rhine. 
The  deposits  extend  as  far  as  the  suburbs  of 
Mulhouse.  They  consist  of  two  beds,  of  which  the 
first,  the  more  important  of  the  two,  has  an  average 
thickness  of  four  metres  and  occupies  an  area  of 
about  200  square  kilometres.  It  is  found  at  a  depth 
of  about  050  to  1000  metres  (see  diagram,  page 
296  t).  The  upper  bed  is  less  important  both 
in  area  and  thickness;  it  is  fairly  regularly  parallel 
to  the  first  and  is  15  to  25  metres  above  it.  The 
beds  are  formed  for  the  most  part  of  pure  sylvinite. 
They  are  situated  below  a  deposit  of  rock-salt, 
which  attains  a  thickness  of  240  metres.  The  upper 
bed  has  an  average  content  of  35%  of  potassium 
chloride  and  the  lower  one  of  30%.  The  layers  are 
nearly  horizontal,  which  greatly  facilitates  the 
working.  They  are  not  subject  to  infiltration  of 
wa  ter. 

The  total  cubic  contents  of  the  two  beds  is  about 
700,980,000  cubic  metres,  that  is  to  say,  about 
1,472,05S,000  tons,  the  average  content  of  the  salts 
being  22%  of  potash  (K20).  The  whole  deposit 
represents  therefore  more  than  300  millions  of  tons. 
One  may  accordingly  reckon  that  it  would  suffice 
for  the  world's  consumption  for  many  years, 

But  the  most  interesting  fact  is  uiat  the  purity 
of  the  salt  greatly  sy.ipasses  that  of  all  other  known 
deposits  of  importance,  and  is  notably  very  superior 
to  that  of  Stassfurt.  Refining  is  unnecessary  for 
the  salt  intended  for  agriculture.  The  cost  of 
transport  is  accordingly  considerably  reduced. 

The  first  boring  was  made  in  1904,  near  Wittels- 
heim,  by  a  group  of  prospectors  brought  together 
by  the  enterprise  of  Messrs.  Joseph  Vogt  and  J.  B. 
Grisez.  Their  object  was  to  look  for  coal.  At 
358  metres,  they  reached  beds  of  rock-salt;  the 
boring  was  continued  to  a  depth  of  1129  metres^ 
potash-bearing  strata  were  reached  without  its 
occurrence  being  detected.  It  was  only  la>ter,  in 
examining  samples  of  a  dark  red  colour,  that  the 
presence  of  potash  was  recognised.  Other  borings, 
decided  upon  immediately  by  the  prospectors, 
showed  that  the  deposit  was  of  large  extent.  The 
company  formed  to  work  this  discovery  made 
105  borings,  and  began  working  in  their  first  shaft 
in  1910.  This  first  company,  the  Gewerkschaft 
Anielie,  has  founded  affiliated  companies  in  order 
to  profit  by  the  regulations  of  the  German  potash 
cartel,  which  allows  a  given  output  to  each  ceutre 
of  extraction  working  on  a  concession  of  1800 
hectares.  At  the  end  of  the  same  year,  the 
German  company  in  Stassfurt,  the  Deutsche 
Kaliwerke,  recognising  the  value  of  the  Alsatian 
beds  and  fearing  the  independent  spirit  of  these 
new  competitors,  bought  enough  shares  to  secure 
for  themselves  the  control  of  the  Amelie  company. 
They  paid  30,000  marks  for  shares  which  had  cost 
their  owners  0000.  Another  group  of  French  and 
Alsatian  capitalists  founded  the  "  Ste.  Therese  " 
company.  This  company  obtained  a  certain  num- 
ber of  concessions  covering  5000  hectares,  and 
afterwards  bought  most  of  the  shares  in  two  other 
companies  which  owned  concessions  adjacent  to 
their  own.  The  different  concessions  of  the  Ste. 
Therese  company  have  just  begun  to  be  worked. 
Two  of  the  shafts  have  reached  the  deposit,  and 
two  are  now  being  sunk.  Two  other  German 
groups  have  acquired  concessions  and  are  carrying 
out  development  work.  One  may  therefore  say 
that  the  potash  basin  of  Upper  Alsace  is  divided 
among  four  parent  groups  or  companies. 

The  German  Potash  Syndicate  has  taken  care  to 
limit  the  working  of  the  Alsace  deposit,  and  only 
allows  an  output  of  5%  of  the  total  German 
output.  In  order  to  safeguard  the  interests  of 
the  powerful  shareholders  of  the  mines  of 
Northern  Germany,  the  paradoxical  situation  has 
been  created,  that  the  deposit  which  furnishes  the 
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richer  product  and  the  mines  wliieli  can  l«-  most 
easily  and  ni»8t  economically  worked  are  sacrificed 
to  the  poorer.  In  addition,  vexatious  regulations 
were  made  (which  Bean,  however,  to  have  been 
niiuolleil  shortly  before  the  wart  enacting,  for 
instance,  that  Stassfurt  should  be  taken  as  the 
basis  from  which  transport  charges  were  to  be  cal- 
culated whatever  the  destination  might  bo.  Thus, 
for  Switzerland  or  for  France,  which  are  30  kilo- 
■letres   from  Mulhouse,  the  cost  of  transport  was 


represent  the  State.  The  President  is  nomiuated 
by  the  Secretary  of  State  for  Home  Affairs,  and 
can  appeal  to  the  Reichstag.  In  order  to  be 
allowed  to  sell,  a  mining  company  must,  first  join 
the  Syndicate  and  must  conform  to  its  regulations 
with  regard  to  the  organisation  of  its  workings, 
both  underground  and  surface.  The  principle  of 
the  law  of  May  2r>,  1010,  which  officially  estab- 
lished this  cartel,  Is  above  all  to  control  the  sale 
in  order  to  avoid  over-production,  and  to  regulate 


.Upper  Deposit     Lower  Deposit    -,,..,  ^Railways 


Canals 


as  high  as  for  the  (500  kilometres,  as  the  crow 
flies,  between  their  frontiers  and  Stassfurt.  These 
tariffs  were  in  force  even  for  the  countries  sur- 
rounding the  workings. 

The  Potash  Syndicate  comprises  all  the  com- 
panies which  work  potash  beds  in  the  whole 
extent  of  the  Empire.  Its  operations  are  under 
Government  control.  It  is  managed  by  a  com- 
mittee of  seven,  of  whom  four  represent  the  mines, 
and  the  other  three,  of  whom  the  President  is  one, 


this  sale  in  such  a  way  that  Germany  shall  l>e 
favoured  at  the  expense  of  the  foreigner.  The 
State  has  laid  it  down  as  a  principle  that  potash 
must  be  considered  as  a  national  asset,  and  must, 
before  everything  else,  favour  the  agriculture  and 
industries  of  Germany.  The  committee  fixes  each 
year  the  quantities  that  may  be  sold  by  each  mine 
in  Germany  and  the  amount  that  may  be  exported; 
it  also  fixes  the  selling  prices.  Factories  treating 
the    raw    materials    cannot    be    installed,  even    in 


296  r 


KESTNER— THE  POTASH  DEPOSITS  OF  ALSACE. 


[November  15, 1918. 


foreign  countries,  without  the  authorisation  of  the 
syndicate.  The  syndicate  also  institutes  propa- 
ganda for  making  potash  fertilisers  better  known, 
and  its  organisation  from  this  point  of  view  is 
especially  well  developed. 

A  general  view  of  what  the  situation  will  be 
after  the  war  with  regard  to  the  world's  consump- 
tion of  potash  may  be  gathered  from  the  following 
data. 

According  to  the  statistics  for  1913,  and  for  1910 
where  these  are  available,  the  consumption  was  as 
follows  : — 


Germany    ... 

Austria-Hungary  . 

United  States 

France 

England 

Belgium 

Italy 

Portugal      ... 

Holland 

Denmark    . . . 

Russia 

Sweden 

Norway 

Switzerland 

Spain 


1913 
536,102 
25,073 
231,683 
33,115 
23,410 
13,182 

6,354 

1,241 
43,478  (?) 

7,478 
24,260 
19,513 

3,593 

3,308 

8,292 


1916 
681,000 


56,850 


23,000 
6.830 


The  world's  consumption  (calculated  as  F^G") 
for  agricultural  requirements  alone,  for  the  year 
1913  amounted  to  1,004,000  tons.  For  the  chemical 
industries  it  is  estimated  at  135,000  tons,  making 
a  total  of  1,139,000  tons. 

One  may  say,  generally  speaking,  that  the 
potash  produced  by  sources  other  than  salt  mines, 
that  is  to  say,  from  salt  marshes,  vinasses,  kelp, 
suint,  the  mother  liquor  of  nitrate  of  soda,  and 
dust  from  blast  furnaces  and  cement  furnaces,  will 
provide  a  quantity  which  almost  equals  the 
amount  necessary  for  the  chemical  industries,  so 
that  without  committing  a  grave  error,  one  may 
admit  that  the  whole  of  the  needs  of  agriculture 
must  be  supplied  by  the  salt  mines. 

It  is  interesting  to  estimate  what  the  needs  of 
the  different  countries  will  be  after  the  war  and 
how  they  can  be  supplied.  It  is  probable  that 
Germany  will  supply  Austria  (except  for  what  is 
furnished  by  the  mines  of  Galicia),  Russia, 
Sweden.  Norway,  and  Denmark,  to  which  we  may 
add  Holland,  although  it  is  to  be  hoped  that  Alsace 
will  be  able  to  supply  this  country  by  way  of  the 
Rhine.  Total,  according  to  the  1913  figures, 
616,019  tons.  Spain  will  have  enough  from  her 
own  mines  and  will  also  supply  Portugal.  Total, 
9533  tons.  Italy  possesses  the  mines  at  Erythrea, 
and  may  eventually  have  the  deposit  located  in 
Sicily.  She  will  be  self-supporting  :  say  6354  tons. 
There  remain  France,  England,  the  United  States, 
Belgium,  and  Switzerland  to  be  supplied,  with  a 
total  of  304,704  tons.  All  these  figures  are  those 
of  1913,  and  may  be  at  least  doubled  for  the  years 
after  the  war.  We  have  already  seen  that  Ger- 
many, during  the  war,  has  nearly  doubled  her 
consumption  for  agricultural  purposes.  Certain 
adjacent  countries,  such  as  Switzerland,  Holland, 
and  Sweden,  have  also  largely  increased  their  con- 
sumption. Deprived  of  the  markets  of  the  coun- 
tries of  the  Entente,  and  with  the  object  of 
improving  her  economic  position,  Germany  has 
made  great  efforts  to  use  potash  as  a  medium  of 
exchange. 

I  have  already  explained  that  by  the  loss  of  the 
Alsace  potash  mines,  Germany  will  ba  deprived  of 
the  economic  weapon  of  bargaining,  which  she 
thought  she  could  use  in  order  to  obtain  the 
imports  that  are  indispensable  to  her  existence 
when    peace  is  discussed.     Without    the  monopoly 
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Bore  Hole  through  the  Potash  Deposits 

AT   WlTTELSHEIM. 

of  potash  all  her  system  of  defence  will  collapse. 
Her  newspapers,  which  do  not  yet  admit  the  possi- 
bility of  this  loss,  have  continually  pointed  out 
the  importance  of  these  riches  for  obtaining  favour- 
able economic  terms. 
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The   following   is  nil    extract    from   the    1  ux.ii.irhr 

y.cituiiu  of  £ird  November,  1917: — 

"The  Alsatian  potash  will  multiply  the  harvests 
.i  Prance,  The  French  are  already  thinking  of  the 
advantages  thai  they  will  derive  from  the  posses' 
sion  of  the  Alsatian  mines.  America  comes  like 
the  third  thief,  to  show  Bngland  whal  an  advan- 
tage it  will  lie  for  the  Allies  if  they  can  gel   potash 

Independently  of  Germany. 

•■America  wouui  be  able  to  got  larger  quantities 
of  potash  al   lower  prices,  and  we  should  thus  be 

deprived    of    I  he    best     economic    weapon    I  hat    we 

possess  against  her. 

"Potash  is  both  wealth  and  weapon.  We  shall 
restrict   the  delivery  to  neutrals  and  to  our  enemies. 

if  raw  materials  are  refused  us,  we  shall  revenge 
ourselves  on  enemy  agriculture,  with  this  war-cry, 

At   the  enemy,  Willi  a  kilo,  of  potash!" 

In  the  same  paper  (26th  June,  1917)  tinder  the  title 
of  '•  Our  Ally  Potash."  Dr.  Both  shows  by  statistics 
that   Hie  wheat   harvests  of  the  United  Stales  have 

been   deficient   since  the  short  ago  of  potash.    He 
concludes  his  article  by  saying: — 

"  By  a  fortunate  coincidence,  America  is  not 
only  our  principal  source  of  raw  materials,  but 
also  our  greatest  buyer  of  potash.  Though  the 
value  of  our  Imports  from  America  is  much  above 
that  of  our  exports  to  that  country,  it  must  not 
he  forgotten  that  potash  supplies  a  biological  neces- 
sity. It  is  a  primordial  necessity  for  the  increase 
of  harvest,  which  nothing  can  replace  and  which  we 
must  sell  at  a  high  price.  II  is  therefore  impossible 
for  America  to  prolong  the  war  indefinitely,  unless 
she  consents  to  see  her  harvests  continually 
diminishing.  If  we  rejoice  al  having  potash  as  an 
ally  during  the  war,  we  arc  also  justified  in  the 
belief  thai  it  will  swing  the  balance  strongly  in 
our  favour  when  the  Peace  Treaty  is  discussed." 

In  the  same  newspaper,  the  next  paper,  -7th  June, 
1917,  in  an  article  entitled  "Alkali  and  Cotton," 
Kiihne  and  Lange  bring  the  same  arguments, 
based  on  statistics,  to  hear  on  the  subject  of  cotton, 
showing  thai  since  the  United  States  had  been 
deprived  Of  potash  the  crop  has  sensibly  diminished, 
with  the  result  that  prices  have  heen  more  than 
doubled.     They  add  :  — 

"We  should  treat  our  potash  Willi  the  utmost 
respect,  lwcause  it  is  capable,  owing  to  our  enemies' 
lnck  of  it,  of  producing  great  fluctuations  in  securi- 
tles,  or  at  least  of  contributing  powerfully  to  this 
end.  without  counting  its  influence  ou  other  agri- 
cultural products,  notably  wheat. 

"Our  experience  during  (he  course  of  the  war 
is  thai  our  export  of  potash  to  the  United  Slates 
of  America  (71,000,000  marks  in  1913)  has  an  im- 
portance far  surpassing  what  had  ever  been 
admitted  before,  it  puts  into  our  hands  a  weapon 
which  our  Government  will  know  how  to  employ 
usefully  when  peace  negotiations  are  begun." 

Here  is  another  Important  point.  It  is  known 
that  the  German  cartel  sold  at  higher  prices  for 
export  than  in  Germany,  that  is  to  say.  that,  the 
export  trade  allowed  German  agriculture  to  have 
its  potash  cheap.  The  greater  part  of  this  export 
being  suppressed,  the  syndicate  will  he  obliged  to 
reimburse  themselves  by  raising  the  prices  for  home 
consumption.  One  may  suppose  therefore  that  in 
the  future  German  agriculture  will  pay  a  higher 
price  for  potash  than  foreign  agriculture.  This  is 
an  obvious  consequence. 

Another  point  not  less  important  is  that  amongst 
all  products  exported  by  Germany,  potash  formed 
the  highest  in  tonnage.  That  allowed  her  to  be  sure 
of  a  return  freight  in  exchange  for  imports  from 
foreign  countries.  It  has  been  calculated  that, 
potash  made  up  30%  of  the  tonnage  carried  by 
two  large  German  companies.  If  potash  is  wiped 
out  as  a  return  freight,  since  it  cannot  be  replaced 


by  any  other  article  produced  by  Germany,  the 
cost  of  freight  lor  her  imports  will  be  considerably 
Increased. 

Let  us  alSO  consider  the  effect  on  the  yield  of 
(he  ta\cs  of  which  the  potash  mines  pay*  an  im- 
portant  quota,  and  also  theefl'ecl  on   the  exchange: 

German  economists  already  estimate  at  B00  millions 

of    francs   the  Credits  thai    the   sale  of  polash    sails 

in  foreign  countries  win  amount  to  annually  for 
Germany,    while    she   possesses   Hiv   monopoly    of 

potash. 

The  Deutsche  Zeitung  of  liith  October  shows  how 
important  the  possession  of  Alsace  Lorraine  is  con- 
sidered from  the  Industrial  and  economic  points 
Of  view  :  — 

"  The  German  iion  industry  draws  three-quarters 
of  the  necessary  ore  from  Alsace-Lorraine.  Before 
I  he  war.  the  German  output  of  iron  ore  reached 
28  million  tons,  of  which  L!1  millions  came  from 
Lorraine.  It  must  be  added  that  German  tech- 
nical industries  have  succeeded  during  recent  years 
in  making  products  of  superior  quality  with  Lor- 
raine iron  to  such  good  effect  that  new  markets 
have  been  opened  for  her  steel  industry  in  the 
future.  The  supply  of  ore  is  the  principal'  question 
for  the  German  iron  industry,  that  same  industry 
which,  side  by  side  with  agriculture,  is  the  founda- 
tion of  our  economic  edifice.  Hence  arises  the 
painful  question  as  to  what  is  to  become  of  the 
workers  in  the  metal  industries  am]  of  all  the 
people  whose  existence  is  linked  up  with  the  iron 
trade,  if  the  principal  district  which  produces  ore 
is  taken  away  from  us  for  ever.  To  cede  this  dis- 
trict would  be  the  downfall  of  the  economic  life 
of  our  country,  it  would  take  away  from  an  im- 
portant part  of  the  German  nation  their  means 
id'  subsistence  and  either  abandon  them  to  misery 
or  force  them  to  emigrate. 

"  Alsace  has  another  special  significance  for 
German  economic  life.  The  last,  years  before  the 
war  witnessed  the  development  of  the  Alsace  potash 
industry,  which  would  already  have  reached  Its 
full  output  had  the  war  not  intervened.  The 
Alsace  potash  beds  are  amongst  the  richest  that 
have  ever  been  found.  If  these  deposits  passed 
Into  the  hands  of  the  enemy,  it  would  be  the  end 
of  the  German  monopoly  of  potash.  Our  enemies 
would  speedily  increase  the  number  of  companies 
engaged  in  this  industry,  which  already  amounts 
to  17,  and  they  would  supply  the  world's  market 
with  potash.  We  need  not  point  out  what  would 
follow  for  our  own  potash  industry  and  of  what  a 
financial  weapon  the  enemy  would  deprive  us. 

"  Neil  Tier  do  we  need  to  insist  upon  the  way  in 
which  these  economic  facts  would  react  upon  the 
world  of  workmen,  upon  the  towns,  and,  in  a  gene 
ral  way,  upon  public  life  in  Germany.  It  is  from 
such  considerations  that  during  -the  last  fortnight 
the  total  value  of  the  shares  in  the  Wintershall  Com- 
pany, which  is  interested  in  the  workings  of  Alsace, 
has  fallen  from  about  75  million  marks  to  less  than 
50  million  marks." 

I  have  shown  by  the  above  considerations  that  in 
older  lo  ensure  peace  for  the  future,  and  save  the 
world  from  German  economic  dominance,  it  is  in- 
dispensable that  Alsace  should  again  become 
French.  I  have  shown  that  it  is  not  only  a  ques- 
tion of  sentiment  and  of  lofty  justice  which  con- 
cerns France  alone,  but  that  essential  interests 
which  concern  all  the  Allies  are  linked  to  this  act 
of  justice,  and  it  cannot  be  too  much  insisted  upon. 
It  is  only  by  the  restoration  of  Alsace-Lorraine  that 
an  economic  and  military  victory  over  Germany 
can  be  gained. 

Alsace-Lorraine,  which  was  to  have  been  the 
symbol  of  German  unity  built  on  the  defeat  of 
France,  will  become  the  symbol  of  her  own  defeat. 
Hut  this  is  merely  sentiment;  it  will  not  be  enough 
to  stimulate  the  German  soul  to  revenge.    The  two 
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lost  treasures,  in  the  eyes  of  the  Germans,  will  not 
be  Alsace  and  Lorraine,  but  the  iron  mines  of 
Lorraine  and  the  potash  mines  of  Alsace. 

Discussion. 
Prof.   Henry  Lohis  said  he  felt  sure  they  would 
all  agree  that  the  paper  was  one  of  the  utmost 
importance    and    they    were    greatly    indebted    to 
M.    Kestner   for  having   brought   it    before   them. 
It    was    important    not    only    on    account    of    the 
valuable  matter  it  contained  but  also  on  account 
of  the  psychological   moment    of  its  delivery.     A 
week  earlier  it  would  have  been  too  early ;  a  week 
later  it  might  be — he  hoped  it  would  be — too  late. 
Let  no  one  say  that  M.  Kestner  had  touched  upon 
subjects   he    should    not  have  touched  upon,   and 
that   the  chemist  had  no  right   to  enter  into  the 
domain  of  politics;  this  case  above  all  others  was 
the  very  one  on  which  the  chemist  ought  to  speak 
with  no  uncertain  voice,  for  this  had  been  above  all  a 
chemists'  war.    It  looked  like  the  irony  of  fate  that 
the  First  Republic  should  have  sent  Lavoisier  to  his 
death  and  that  a  fresh  Republic  should  have  been 
saved    by    the     efforts     of    Lavoisier's    scientific 
descendants,    among  whom   M.   Kestner  could    be 
regarded  as  one  of  the  foremost.    Let  them  bear 
in  mind  that  the  commencement  of  this  war  had 
been  conditioned  by  advances  in  chemical  industry. 
The  first  steps  that  rendered  this  war  possible  were 
taken  forty  years  ago  when  chemists  applied  certain 
reactions    between   phosphoric    acid   and   lime    to 
found  the  basic  process  of  steel-making.    The  last 
step  that  rendered  it  possible  for  Germany  to  enter 
upon  the  campaign  was  taken  when  other  chemists 
applied    the    processes    for    uniting     atmospheric 
nitrogen  and  oxygen  to  practical  purposes.      The 
first  of  these  steps  in  industrial  chemistry  furnished 
Germany    with    the     steel    she    needed    for    her 
weapons ;  the  last  furnished  her  with  the  explosives 
she  required  for  the  war.     If  the  war,  then,  was 
started   in    this   sense    through    chemistry,  surely 
chemistry  should  have  a  word  to  say  in  the  ending 
of   it.      When   Bismarck   was    settling   the    peace 
terms  of  the  Franco-German  War  of  1871,  his  first 
intention  was  not  to  have  included  Lorraine  in  the 
German  demands.    He  consulted,  however,  the  head 
of  the  Geological  Survey  of  Prussia,  who  pointed 
out  that  iron  ore  outcrops  existed  in  Lorraine  and 
that   it    was    accordingly    advisable    to    annex    it. 
Bismarck  acted  on  this  advice.    He   (the  speaker) 
feared  that  we  could  not  claim  to  have  on  our  side 
to-day  a  statesman  of  the  calibre  of  Bismarck,  a 
man  who  had  the  brains  at  any  rate  to  know  his 
limitations;  but  surely  we  might  hope  that  those 
who  were  guiding  our  fortunes   had   got  common 
sense  enough  to  be  guided  by  his  example  and  to 
consult  technologists  who  were  able  to  advise  them 
on  technical  matters  in  relation  to  an  important 
subject  of  this  character.    He  thought  M.  Kestner 
had   made   the    prime   importance"  of   the    Alsace 
potash   deposits  very   clear   and   had   shown    that 
when   these    reverted    to   France — as   they    would 
revert   to   France — the    German   potash   monopoly 
would  be  broken  for  ever.     M.  Kestner  had  spoken 
of  the  other  deposits  in  various  parts  of  the  world. 
He  (Prof.  Louis)  had  worked  upon  some  of  them 
and  he  believed  he  was  the  first  to  recognise  the 
alunite  deposits  in  the  South  of  Spain,  but  he  was 
an  old  miner  and  he  did  not  trust  any  deposit, 
however  promising  it  might  be,  until  pits  had  been 
put  down  and  it  was  possible  to  know  what  was 
actually  there.    They  must  not  allow  themselves  to 
be  led  away  by  the   fact  that  because  there  were 
promising  deposits   in   Catatonia    or   elsewhere    it 
was  safe  to  neglect  the  Alsatian  deposits.     It  might 
also    be   relevant   to   point   out   that   the    Spanish 
deposits  iay  at  steep  angles  and  were  much  more 
difficult    to    work    than    the    flat-lying    Alsatian 
deposits.    Furthermore,  M.  Kestner  had  not  drawn 
attention — it  was  outside  the  strict   limits  of   his 


paper— to  the  petroleum  deposits  of  Alsace.  They 
were  not  very  large  certainly,  but  in  a  region  where 
there  was  not  much  fuel  they  were  important  and; 
would  add  considerably  to  the  mineral  wealth  of 
Alsace. 

With  regard  to  the  iron  ores  of  Lorraine  their 
importance  could  hardly  be  over-rated.     One  point 
which  M.  Kestner  had  not  mentioned  was  that  the 
Lorraine  ores  were  highly  phosphoric  and  the  basic 
slag  produced   in  their  smelting   had  been  one  of 
the  mainstays  of  German  agriculture.    The  increase 
in  the  output  of  German  agriculture  had  not  been 
solely  due  to  the  use  of  potash;  it  had  also  been 
due  to  the  large  quantities  of  basic  slag  obtainable 
from   the   Lorraine   iron  ores.     Anybody   who  fol- 
lowed German  technical  literature  would  have  seen 
constant  references  during  the  four  or  five  years 
preceding  the  war  to  the  iron  ore  deposits  of  Briey 
and  Longwy  on   the  French   side  of  the   frontier. 
There  had  been  constant  complaints  and  a  bitter 
outcry  from  the  Germans  that  France  had  opened 
up  her  iron  ore  deposits.     It  had  been  found  that 
they  contained  3  or  4%  more  iron  than  the  German 
deposits  and    bitter  complaints  had   followed  that 
the  German  ore  was  being  ousted  by  the  French. 
He    had  no  doubt  whatever  that  the  bribe    that 
induced  the  big  German  ironworks  of  Krupp  and 
other  works  to  help  in  this  war — because  the  war 
would  not  have  been  started  if  they  had  not  con- 
sented— was  a  promise  that  they  should  have  the 
French  iron  ore  deposits  as  their  reward.    It  was 
repeatedly  stated  in  the  German  technical  papers 
that  they  were  going  to  take  the  French  iron  ore 
deposits  so  that  they  would  then  have  a  monopoly 
of  iron  ore  in  Europe  and  be  armed  for  the  next 
war.    It   was   therefore  essential  for  the   world's 
peace  that  the  Lorraine  iron  ore  deposits  should  not 
remain  in  German  hands  and  that   France  should 
re-enter    into    possession    of   what    Germany    had 
pillaged  from  her.     Let  them  remember  that  they 
would  leave   Germany  with   ample  potash  for  her 
own  agriculture  and  leave  her  with  ample  supplies 
of  iron  ore  for  the  manufacture  of   ploughshares 
and  looms.    But  we  must  take  away  the  iron  ore 
she  would  use  for  making  guns  and   submarines. 
So  long  as  Germany  was  left  in  possession  of  her 
potash  monopoly   and  of  the  iron  ores  she  was  a 
source  of  danger  to  the  peace  of  the  whole  world. 

Mr.  Kenneth  Chance  said  there  were  two  points 
in  the  paper  which  especially  appealed  to  him. 
The  first  was  the  complete  manner  in  which  M. 
Kestner  had  dealt  with  the  potash  deposits  of  the 
whole  world.  To  have  given  this  information  in  a 
paper  which  was  arguing  the  necessity  for  Alsace  to 
revert  to  France  was  the  strongest  argument  he 
could  possibly  have  put  forward,  because  in  the 
new  world  which  it  was  hoped  would  be  developed 
after  this  war  it  was  going  to  be  the  case  of  the 
whole  world  against  Germany  until  she  behaved 
herself  and  became  worthy  of  inclusion  amongst 
other  nations.  The  second  point  was  that  one 
could  imagine  the  Germans,  who  were  so  famous 
for  their  looting  propensities,  clinging  to  Alsace  be- 
cause it  was  about  the  only  thing  left  which  they 
could  not  take  back  to  Germany  with  them. 

With  regard  to  the  industry  in  this  country,  any 
development  at  present  would  only  be  very  small 
in  comparison  with  the  huge  figures  which  M. 
Kestner  had  put  before  them.  He  did  not  think, 
however,  that  that  made  it  any  the  less  necessary 
for  this  development  to  be  carried  out  to  the  fullest 
extent,  because  although  at  the  present  time  and 
for  many  years  to  come  it  was  perfectly  clear  that 
our  friends  in  France  and  our  other  Allies  and  our- 
selves would  have  to  work  together  in  every  pos- 
sible way  in  order  to  produce  what  we  required 
for  ourselves  and  for  one  another,  there  would 
come  a  time  when  we  could  each — or  those  of  us 
who  were  sufficiently  favourably  situated— produce 
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enough  (01  ourselves  and  have  a  surplus  Over. 
When  thai  lime  came  he  hoped  We  should  have 
developed     the     potash     industry     in     this    country 

sufficiently  to  be  aide  to  enter  Into  an  economic 
contest  with  our  blends  In  France  to  see  who  could 

produce  potash  more  cheaply,  a  contest  in  which 
i he  welfare  of  humanity  was  based  upon  the  suc- 
cess of  both  parties.    Although,  as  he  had  said, 

this  Country's  OUtpul  was  very  .small  in  comparison 
Willi  the  huge  deposits  of  Alsace,  we  had  one  advan- 
tage here  even  (hough,  as  M.  Kcstncr  had  said, 
the  Alsace  deposits  were  richer  than  those  ill  any 
oilier  part  of  the  world.  From  the  by-product 
potash  In  this  country  we  got  a  raw  material  even 
richer  than  that  of  Alsace.      It    tan   from  50  to  (!0% 

potassium  chloride,  which  corresponded  to  about 
;:")  to  40%  K,o.  it  M.  Kestner  came  before  them 
with  the  idea  that  a  strong  plea  was  needed  to 
convince  them  that  these  deposits  should  revert  to 
France  he  must  have  realised  that  he  was  speaking 
to  the  converted.  There  were  very  few  people  in 
England  who  had  not  long  ago  made  up  their  minds 
that  this  was  bound  to  come  about. 

It  might  be  of  interest  for  him  to  add  that  caustic 
potash  of  the  very  first  quality  was  uow  being  made 
by  elect  rolysls  from  the  muriate  id'  potash  recovered 
from  blast  furnace  dust  in  this  country.  He  had 
not  yet  seen  a  sample,  but  he  understood  that  the 
purity  was  at  least  as  great  as  if  not  greater  than 
anything  hitherto  manufactured  by  Germany.  That 
was  the  first  development  in  the  British  potash  in- 
dustry of  this  character,  and  other  developments 
were  following  on  rapidly.  The  immediate  prob- 
lem, however,  was  the  manufacture  on  a  large  scale 
of  the  fertiliser,  muriate  of  potash.  A  full  develop- 
ment in  this  direction  would  take  some  years;  in 
the  meantime  they  all  hoped  that  their  French 
friends  would  supply  all  the  potash  required  for 
the  needs  of  (his  country. 

Mr.  LAWRENCE  WEAVER,  of  the  Board  of  Agricul- 
ture, said  that  in  reference  to  the  figures  which 
M.  Eestner  had  given,  the  yield  of  wheat  in  Ger- 
many, translated  from  metric  figures  to  English 
measures,  was  about  one  ton  per  acre.  The 
English  yield  was  about  1  quarters.  This  in- 
crease in  output 'in  Germany  was  no  doubt,  as 
M.  Kestucr  had  said,  the  result  of  the  enormous 
amount  of  potash  which  the  German  agriculturist 
had  been  able  to  obtain  at  a  price  which,  before 
the  war.  was  about  half  the  price  which  the 
English  farmer  had  to  pay.  Turning  to  the  potato 
crop,  the  French  yield  was  roughly  3J  tons  to  the 
acre,  which  struck  the  English  farmer  as  extra- 
ordinarily low.  The  German  yield  was  about  7  tons 
to  the  acre.  Last  year  the  average  for  England 
and  Wales  was  just  under  7  tons  per  acre,  so  that 
without  any  potash  at  all  we  did  as  well  as  the 
Germans.  Too  much  importance  must  not  be 
attached  to  the  fact  that  a  country  like  Holland 
used,  on  the  face  of  the  figures  given  by  M.  Kestner, 
about  double  the  amount  of  potash  that  we  did. 
In  the  first  place,  some  discretion  must  be  used 
with  regard  to  the  English  figures.  The  consump- 
tion of  potash  was  given  as  2.1.410  tons  for  1013. 
but  it  was  not  known  how  much  of  this  quantity 
was  used  as  a  fertiliser.  Unfortunately,  our  statis- 
tics of  fertiliser  consumption  before  the  war  were 
extremely  deficient.  He  hoped  that  things  were  a 
little  better  now;  in  any  case  he  could  promise  that 
when  the  war  was  over  much  more  complete  statis- 
tical information  would  be  available,  even  to  the 
extent  of  the  use  in  any  particular  county  of 
England.  It  was  possible  that  only  about  lo.OOO 
tons  was  used  in  1913  for  fertilising  purposes,  and 
it  was  probable  that  for  the  1918-19  season  we 
should  have  used  about  2000  tons  recovered 
from  flue  dust.  That  was  a  very  trifling  quantity, 
but  still  it  was  something,  particularly  as  it  was 
used  mostly  for  the  flax  crop,  which  was  essential 


for  aviation  purposes.  It  was  quite  obvious  that 
we  could  and  should,  in  the  ordinary  way,  enor- 
moiish  Increase  our  pre  war  consumption  of  potash 

because  the  English  farmer  was  now  fully  alive  to 
its  importance.  A  further  consideration  was  the 
fact  that  the  laud  had  been  so  much  starved  of 
potasli  (luring  the  last  lour  years.  As  to  whether 
tin-  Increased  consumption  would  be  anything  like 
so  great  per  acre  as  to  bring  it  up  lo  Germany's 
depended  not  on  the  Intelligence  of  the  farmer  hut 
on  the  broad  lines  which  agricultural  policy  was 
likely  lo  follow  in  this  country.  If  we  were 
going  to  increase  our  arable  area  very  much  and 
maintain  the  Output  which  was  obtained  last  year 
our  capacity  for  using  potash  would  he  greatly 
Increased,  because  in  order  to  increase  our  arable 
land  we  should  have  to  take  into  use  light  land 
which  in  pre-war  days  was  not  ploughed.  Those 
who  were  inclined  to  blame  us  for  our  smaller 
use  of  potash  compared  with  Germany  should 
bear  in  mind  thai  our  land  was  markedly  heavier. 
Germany  had  a  very  large  area  of  very  light  land 
with  which  nothing  could  be  done  without  the  use 
of  potash  in  considerable  quantities.  Again,  the 
use  of  potash  depended  on  the  crops  that  we  grew. 
The  crops  of  most  importance  so  far  as  potash  was 
concerned  were  potatoes  and  flax.  If  we  were  to 
build  up  industries  based  on  our  potato  crop  and 
use  the  potatoes  for  industrial  purposes  such  as 
the  manufacture  of  spirit  and  starch  we  should 
use  a  very  great  deal  of  potash.  If  we  were  going 
lo  maintain  a  large  flax  area  in  order  to  provide 
aeroplane  fabrics  we  should  want  potash.  There- 
fore it  really  depended  on  what  our  agricultural 
policy  was  going  to  be,  and  that  in  turn  depended 
on  what  our  fiscal  policy  was  going  to  be.  The 
nation  would  have  to  decide  what  was  to  be  done 
'in  that  connection.  The  extent  to  which  the 
chemical  fertiliser  trade  would  flourish  would  be 
determined  by  the  character  of  these  developments. 

Captain  Goodwin  drew  attention  to  potash  bear- 
ing rocks  such  as  felspars,  glaueonite,  and  leucite 
as  sources  of  potash,  and  suggested  that  in  the 
future  one  or  two  processes  for  the  manufacture 
of  potash  from  potash  bearing  rocks  would  play  a 
full  share  in  the  solution  of  Uie  potash  problem. 

The  Chairman,  in  conveying  to  M.  Kestner  the 
sincere  thanks  of  the  meeting  for  his  invaluable 
address,  said  that  in  view  of  its  outstanding  im- 
portance a  special  elfort  would  be  made  to  distri- 
bute it  not  only  to  the  members  of  the  Society  but 
to  as  wide  a  circle  as  possible,  including  members 
oc  Parliament  and  of  Government  Departments,  so 
that  the  great  economic  importance  of  the  subject 
might  be  brought  home  to  them  without  delay. 
Prof.  Ostwald,  he  stated,  was  reported  to  have 
said  that  it  rested  with  Germany  to  decide  whether 
in  the  future  the  world  was  to  be  nourished  or 
starved.  M.  Kestner  had  answered  this  decision:  he 
had  added  one  more  nail  to  the  coffin  of  Germany's 
arrogant  ambitions,  and  they  were  sincerely  grate- 
ful to  him  for  having  done  so. 

They  all  rejoiced  that  M.  Kestner,  the  dis- 
tinguished President  of  the  Societe  de  Chimie  In- 
dustrielle,  had  been  able  to  come  over  to  address 
them.  They  thanked  him  both  personally  and  as 
the  representative  of  his  Society  for  his  acceptance 
of  their  invitation,  and  in  doing  so  were  mindful 
of  the  great  honour  he  had  paid  not  only  to  the 
Society  but  also  to  all  that  chemistry  stood  for  in 
this  country  and  to  the  nation  itself. 

The  Sod6t6  de  Chimie  Industrielle  had  been 
founded  with  aims  akin  to  those  of  their  own 
Society,  and  they  looked  to  M.  Kestner's  visit  as  a 
first  step  towards  securing  a  comradeship  in  effort 
for  the  mutual  development  of  chemical  industries 
as  a  fitting  sequel  to  the  glorious  comradeship  of 
French  and  British  in  arms. 
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NITRATION   OF   POSIDONIA  FIBRE. 

BY   B.    J.    SMART,    B.SC,    AND   P.    PECOVER. 

Up  to  the  present  time  the  cultivation  of  cotton 
fibre  in  Australia  has  not  been  successful  owing 
to  the  high  cost  of  labour,  and,  unless  some  special 
means  are  adopted  for  the  encouragement  of  the 
industry,  it  appears  desirable  to  consider  other 
possible  sources  of  cellulose  suitable  for  the  manu- 
facture of  guncotton.  The  attention  of  the  authors 
was  directed  to  the  fact  that  large  quantities  of 
marine  fibre  (Posidonia  australis)  are  readily 
obtainable  at  Wood's  Point  on  Spencer's  Gulf, 
South  Australia,  which  it  might  be  possible  to 
purify  at  a  moderate  cost  so  as  to  render  it  suit- 
able for  nitration.  With  this  object  in  view  the 
work  now  described  was  carried  out,  and,  although 
only  preliminary  in  character,  the  results  obtained 
would  certainly  suggest  that  further  investigation 
on  a  large  scale  would  be  profitable. 

A  full  account  of  the  distribution  and  methods 
of  recovery  of  the  fibre  is  given  in  Bulletin  No.  4 
of  the  South  Australian  Department  of  Chemistry 
(see  this  J.,  1917,  542).  It  may  be  stated  here  that 
the  fibre  is  best  obtained  by  dredging  to  a  depth 
of  7  feet  from  certain  flats  on  the  shores  of 
Spencer's  Gulf.  It  is  then  washed,  cleaned,  and 
dusted  by  means  of  special  machinery,  and  is 
marketed  in  bales.  At  the  present  time  its  prin- 
cipal commercial  application  has  been  as  a  heat 
insulator,  since  it  has  been  shown  to  have  a  low 
heat  conductivity  (Pecover  and  Smart,  Common- 
wealth Engineer,  Dec,  1917.  127).  It  consists  of 
short,  hnrsh  fibres  somewhat  resembling  jute,  and 
usually  has  a  quantity  of  broken  shells  associated 
with  it.  A  sample  examined  by  the  Imperial  Insti- 
tute gave  55-9%  of  cellulose  (Reports  of  the  Imperial 
Institute,  No.  5S,  1909,  p.  133).  The  fibre  as  placed 
on  the  market  contains  a  large  quantity  of  mineral 
matter,  the  percentage  of  ash  in  the  sample 
obtained  for  this  wTork  being  16-1.  This  was,  how- 
ever, considerably  reduced  by  mechanical  shaking, 
the  resulting  fibre  showing  an  ash  content  of  11-5%. 
The  ash  obtained  from  the  clean  fibre  was  analysed 
with  the  following  result : — Residue  insoluble  in 
2j0%  HC1,  105%:  silica  (soluble),  205;  iron  and 
ftlumiilR,  12-75:  lime.  51-60;  magnesia,  905:  potash, 
4-78;  chlorine,  B-iO,"  phosphates,  1'81;  sulphuric  acid, 
7-30% ;  sodium,  present. 

Purification  of  the  fibre.— The  fibre  was  subjected 
to  a  number  of  processes  and  determinations  of  the 
ash  content  were  made  until  a  value  less  than  1% 
was  obtained.  The  methods  chosen  were  purely 
arbitrary,  and  it  is  possible  that  other  methods 
might  be  found  equally  satisfactory.  When,  how- 
ever, it  was  shown  that  a  product  practically  free 
from  ash  could  be  produced,  this  product  was  used 
for  the  subsequent  nitration. 

The  following  table  shows  the  results  obtained  :  — 

Ash  in 
product, 

% 

.     6'5 

3'8 


Mothod^of  treatment 


1.  Treated  with  nitrating  acid  and  washed  ... 

2.  Boiled  twice  with  excess  of  2%  caustic  soda 

3.  Fibre  shaken  for  several  hours,  four  times 

with  water      ...         

4.  Boiled  with  (1)  4%  sulphuric  acid,  (2)  1% 

caustic  soda,  (3)  1%  caustic  soda,  (4)  water 


2'8 


0'55 


5.  Boiled  with  (1)  4%  nitric  acid,  (2)  1%  caustic 

soda,  (3)  3%  caustic  soda,  (4)  water 

6.  Soaked  in  10%  hydrochloric  acid  all  night 

and   washed   several   hours   in    running 
water 

7.  Product  from  (6)  soaked  again  in  cold  water 

8.  Product   from   (7)   boiled  with  5%   hydro- 

chloric acid 

9.  Boiled  with   3%  sulphuric   acid  tor   three 

hours;  washed  


3'0 


2-12 
2-06 


11 


0'68 


titration  of  the  fibre. — The  product  from  pro- 
cess 9  was  considered  to  be  a  suitable  material  for 
nitration.  It  was  thoroughly  dried  in  a  water  oven 
until  the  weight  remained  constant,  and  nitrated 
for  12  hours  in  a  mixture  of  3  parts  by  weight 
of  sulphuric  acid  (sp.  gr.  1-84)  and  1  part  of  nitric- 
acid  (sp.  gr.  1-5).  The  nitric  acid  was  previously 
prepared  to  give  the  required  specific  gravity  by 
distilling  with  concentrated  sulphuric  acid.  In 
order  to  study  any  peculiarities  attending  the  nitra- 
tion of  the  fibre,  other  than  those  which  generally 
accompany  the  nitration  of  cotton,  a  sample  of 
ordinary  cotton  was  nitrated  under  exactly  the 
same  conditions.  It  was  found  that  greater  care 
bad  to  be  exercised  in  adding  the  fibre  to  the  acid 
than  was  necessary  with  the  nitration  of  the  cotton. 
The  velocity  of  reaction  was  greater  owing  to  the 
fact  that  a  portion  of  the  fibre  was  in  a  very  finely 
divided  state.  The  nitrated  products  were  purified 
by  repeated  boiling  with  water.  The  process  of 
purification  took  place  more  rapidly  than  with 
nitrated  cotton  under  the  same  conditions.  The 
finished  product  gave  on  analysis  12-3%  of  nitrogen, 
and  ash  content  nil.     Yield  72%. 

Stability. — Heat  tests  were  carried  out  both  on 
the  nitrated  fibre  and  on  cotton  at  170°  F.  (76-6°  C), 
and  the  following  results  were  obtained  : — Nitrated 
fibre,  10}  minutes;  nitrated  cotton,  15  minutes; 
nitrated  fibre  (after  two  years'  storage),  12 
minutes.  It  was  not  possible  to  obtain  a  higher 
heat  test  of  the  fibre  than  10}  minutes,  but  it 
appeared  probable  that  this  was  due  to  the  degree 
of  comminution  as  shown  in  Robertson  and  Smart's 
work  on  the  Abel  heat  test  (this  J.,  1910,  130). 

Further  tests  of  the  stability  of  the  nitrated 
fibre  were  made  by  subjecting  it  to  the  Will  test 
at  135°  C.  For  this  purpose  2-5  grms.  of  the  purified 
fibre  was  heated  to  135°  C.  in  a  current  of  carbon 
dioxide,  and  the  nitrogen  evolved  measured,  with 
the  following  results  : — 


Quarter 

Temp-  of 

Vol.  of  gas. 

Diff.,  co. 

Temp,  of 

hours 

bath,  °C 

c.c. 

air,  °  C- 

1 

135'0 

0-20 

0-20 

30-0 

2 

135-2 

0-45 

0-25 

29-0 

3 

135-0 

0-85 

040 

30-0 

4 

135-1 

1-25 

0-40 

32-0 

5 

1350 

1-65 

0-40 

32-0 

6 

135-0 

2-05 

0-40 

32-0 

7 

135-1 

2-45 

0-40 

32-0 

8 

135-0 

2-85 

0-40 

320 

9 

135-0 

3'25 

0-40 

32-0 

10 

135-2 

3-65 

0-40 

320 

11 

135-1 

4-05 

0-40 

320 

12 

135-0 

4-45 

0-40 

32-0 

13 

135-0 

4-85 

040 

32-0 

14 

1352 

5-25 

0-50 

320 

15 

135-0 

5-75 

0-50 

32-0 

16 

1350 

620 

0'45 

32'0 

Air  correction  per  quarter  hour,  002;  total  air 
volume  032  c.c. ;  25  grms.  gave  64  mgrms.  N  per 
4  hours. 

The  result  showed  that  the  guncotton  produced 
was  comparable  in  stability  with  Waltham  Abbey 
guncotton,  which  gives  6-0-6-5  mgrms.  in  4  hours. 
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The  values  Obtained    in   the   above  lest,    namely. 

••  Vol.  of  gaa  c.c,"  are  plotted  agalnsl  (he  time  as 
shown  in  the  accompanying  figure  (decomposition 
curve).  The  Oral  two  values  are  low.  owing  lo  the 
Bad  that  about  80  minutes  is  required  before 
equilibrium  is  established. 


CO        90  120        150        180 

TIME  IN  MINUTES. 

Purification  of  the  fibre  on  a  large  scale. — In 
view  of  the  fact  that  the  fibre  can  be  nitrated 
successfully,  it  was  considered  desirable  to  carry 
out  more  extensive  experiments  on  the  purification 
of  the  crude  fibre,  in  order  to  ascertain  whether 
the  results  obtained  in  the  laboratory  could  be 
obtained  with  bulk  quantities  on  a  commercial 
scale.  These  were  carried  out  by  l'osidonia  Fibres, 
Ltd.,  under  our  direction,  and  we  are  Indebted  to 
this  firm  for  permission  to  publish  the  results. 

Process  9  was  resorted  to  in  the  following  work  : — 
An  acid  boiling  vat  having  a  boiling  capacity  of 
l.'iO  gallons  was  constructed  of  kauri,  which  was 
found  to  resist  3%  sulphuric  acid.  The  acid 
was  heated  to  boiling  point  by  means  of  steam 
passing  through  a  lead  coil  secured  to  the  inside 
of  the  vat.  The  crude  fibre,  before  being  subjected 
to  the  acid  treatment,  was  loosened  in  cold  water 
in  order  to  free  the  material  from  the  loose  sand 
and  to  save  the  short  fibres  which  would  otherwise 
be  lost  if  the  fibres  were  merely  shaken.  After  treat- 
ment of  the  first  batch  with  boiling  acid  solution 
the  fibre  was  washed  by  agitation  in  cold  running 
water,  hut  at  the  end  of  (i  hours  it  was  still  found 
to  be  strongly  acid.  This  method  of  washing  was 
considered  too  long  and  tedious,  with  the  result 
that  boiling  water  was  resorted  to  and  found  to 
be  very  effective,  the  aeid  being  completely  removed 
in  2  hours.  The  purified  product  was  finally  dried 
in  the  open  air  on  metal  trays.  The  results 
obtained  with  various  batches  of  fibre  are  given 
below  :  — 


Batch  No- 

Weight  of 

Time  in 

Time  in  final 

Ash 

fibre  taken 

acid  vat 

washing  vat 

content 

lb. 

hours 

hours 

% 

1 

50 

3 

6 

0-28 

2 

50 

3 

2 

1-80 

3 

50 

3 

2 

0-70 

4 

50 

3 

2 

12 

S 

50 

3 

2 

1-27 

6 

50 

16 

16 

1-09 

7 

50 

3 

3J 

0-73 

8 

50 

3 

3 

54 

9 

35 

3 

2 

1-28 

In  batch  No.  1  cold  water  waa  usod  for  the  final  washing 
and  found  to  bo  unsatisfactory.  In  batches  Nos.  2  to  fi  boiling 
water  was  used  in  It. ml  washing  and  found  tO  be  quite  Satis- 
factory. Inn-  batch  No.  7  fresh  acid  solution  was  put  in  tho 
acid  vat.  tor  batches  Nob.  8  and  »  the  eamo  acid  was  used 
as  for  No   7. 

Tho  high  ash  figure  obtained  with  batch  No  8  is  probably 
due  to  an  orror  on  tho  part  of  the  foreman  ;  it  cannot  other- 
wise bo  accounted  for. 

Conclusion.— From  the  work  carried  oul  it  lias 
been  shown  that  a  stable  guncotton  can  be  pro- 
duced from  Posidonia  fibre,  and  that  the  fibre  can 
be  purified  on  a  commercial  scale  so  as  to  render 
it  suitable  for  nitration.  In  order  to  Investigate 
the  possibility  of  manufacturing  guncotton  com- 
mercially, plant  would  be  required  which  we  have 
no  means  of  gelling  at  tho  present  lime.  Enough 
has,  however,  been  done  to  provide  prima  Unit 
evidence  of  the  practicability  Of  using  Ihis  fibre 
as  a  raw  material  for  the  manufacture  of  nitro- 
cellulose should  Circumstances  demand  il,  anil  it 
certainly  would  appear  to  us  worth  while  to  carry 
through  one  or  two  nil  rations  on  a  large  scale  to 
elucidate  this  more  completely.  This  must,  how- 
ever, be  left  to  those  having  suitable  plant  at  their 
disposal. 


Annual  Meeting,  Bristol. 
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COPARTNERSHIP. 

BY  ERNEST  WALLS. 
(ABSTRACT.) 

The  story  of  British  industry  is  the  story  of  a 
long  series  of  evolutionary  changes.  With  the 
advent  of  the  steam  engine  the  self-contained  crafts- 
man passed  away,  and  modern  developments  have 
brought  with  them  their  problems  and  complexities. 

Chemical  industry  came  into  being  long  after  the 
disappea  ranee  of  the  craftsman,  and  it  would  there- 
fore be  a  difficult  task  to  rehabilitate  the  worker 
in  this  industry  as  a  self-contained  unit.  Our 
present  wages  system  is  the  empirical  result  of  the 
application  of  various  wages  theories.  The  "  sub- 
sistence theory  of  wages "  was  unfortunately 
applied  to  "  industrial  "  wages  in  England  at  the 
time  of  the  industrial  revolution.  Later  came  the 
"  wages  fund  theory."  Under  the  previous  theory 
if  the  workers  increased  their  earnings  increased 
population  redressed  the  balance;  under  the  new 
theory  capital  performed  the  same  function,  for 
wages  could  only  come  from  a  fixed  fund,  and  if 
they  were  increased  beyond  the  limit  thus  available, 
capital  was  depleted  and  the  fund  reduced.  Then 
came  the  fixed  time  wage,  although  the  theory  of 
supply  and  demand  associated  with  it  disappeared 
when  the  Trade  Unions  developed  and  collective 
bargaining  began  to  make  its  influence  felt.  Bonus 
systems,  piece  rates,  and  other  methods  of  gain- 
sharing  gradually  appeared,  and  eventually  it  was 
realised  that  the  product  of  industry  was  a  joint 
product  of  capital  and  labour. 

Copartnership,  however,  starts  from  an  entirely 
different  ethical  and  scientific  standpoint.  Under 
this  theory  production  is  joint  as  between  capital 
and  labour,  but  their  sole  raison  d'etre  is  service 
to  the  third  copartner — the  community.  True  co- 
partnership, as  distinct  from  profit-sharing,  seeks 
suitable  means  of  division  of  the  total  product  of 
industry,  and  makes  copartners  not  only  profit- 
sharers  but  shareholders  in  the  business.  An  ideal 
copartnership  would  be  framed  on  the  following 
lines.    The  first  charges  on  every  industrial  under- 
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taking  are  a  minimum  or  standard  interest  on 
capital  and  a  minimum  or  standard  wage  to  labour. 
Capital  being  further  protected  and  conserved  by 
necessary  charges,  such  as  depreciation  of  plant, 
against  the  earnings  of  the  business,  it  is  reason- 
able that  labour  should  be  similarly  protected  and 
conserved  by  equivalent  charges,  such  as  a  labour 
reserve  for  old  age  and  so  on.  After  charges  for 
capital,  labour,  and  their  respective  reserves  have 
been  met,  there  remains  the  residuum  which,  if  ex- 
cessive, is  evidence  that  the  consumer  has  paid  too 
much  for  the  services,  and  vice  versa.  The  con- 
sumers' part  of  the  residuum  would  be  returned  to 
the  State  in  such  a  way  as  to  ensure  its  ultimate 
return  to  the  consumers,  while  the  remainder  would 
be  divided  as  between  capital  and  labour  on  the 
basis  of  the  profit-sharing  capital  and  the  total 
wages  paid. 

The  initiation  of  copartnership  schemes  in  Eng- 
land coincided  with  the  Limited  Liability  Act, 
although  one  scheme  is  recorded  in  1S29.  Co- 
partnership schemes  have  existed  in  France  during 
the  last  50  years,  and  a  very  notable  one,  dating 
back  to  1SS0,  is  that  of  Godin  of  Guise.  In  England 
38  gas  companies  practice  copartnership  on  a  model 
arrangement  drawn  up  by  the  late  Sir  George 
Livesey,  who  initiated  the  South  Metropolitan  Gas 
Company's  scheme  in  18S9.  The  division  of  the 
profits  with  the  third  copartner  is,  in  the  case  of 
gas  companies,  unique. 

As  far  as  the  South  Metropolitan  Gas  Company's 
scheme  is  concerned,  4%  dividend  on  capital  and 
3s.  Id.  per  1000  cubic  feet  of  gas  is  taken  as  a  basis. 
For  every  penny  reduction  in  the  price  of  gas  the 
shareholders  receive  an  additional  2s.  Sd.%  and 
the  employees  receive  J%  (15*.)  upon  the  amount 
of  their  annual  wages.  Thus  in  1912  the  price  of 
gas  was  2s.  2d.  per  1000  cubic  feet,  the  shareholders 
received  £ 5  9s.  4<Z.  %  dividend  and  the  employees 
Si%  bonus.  In  this  scheme  increased  efficiency 
benefits  the  three  copartners,  namely,  the  consumer, 
the  shareholder,  and  the  worker. 

It  will  readily  be  realised,  however,  that  before 
the  ideal  division  is  obtained,  capital  will  need  to 
be  scientifically  standardised  because  of  such 
features  as  "  watered  "  or  written-down  capital. 
and  an  absolute,  as  against  a  relative,  meaning 
assigned  to  it.  Nevertheless,  the  essential  principle 
is  not  affected  by  these  difficulties,  which  are  in- 
separable from  the  complex  character  of  our 
modern  industrial  system. 

The  method  of  division  adopted  by  Messrs.  Lever 
Brothers,  Ltd..  is  worthy  of  notice.  Partnership 
certificates,  of  purely  nominal  character  and  having 
no  exchangeable  value,  are  held  by  employees  and 
correspond  to  the  share  certificates  held  by  the 
ordinary  shareholders.  The  same  dividend  is  de- 
clared both  on  the  ordinary  capital  (after  paying 
5%  interest)  and  on  the  partnership  certificates. 
These  partnership  certificates  are  of  value  only  to 
the  owner,  but  they  pass  to  the  widow  of  the  co- 
partner, and  upon  the  death  of  the  survivor  they 
cease  to  exist.  When  the  copartner  is  no  longer 
employed  by  the  company  bis  partnership  certifi- 
cates cease  to  exist,  but  he  is  entitled  to  any  accu- 
mulated dividends  standing  to  his  credit.  In  the 
distribution  of  certificates  an  attempt  is  made  to 
distribute  the  award  in  accordance  with  individual 
merit.  In  the  first  place  the  certificates  are  based 
upon  a  percentage  of  the  previous  year's  earnings. 
Secondly,  the  individual  employees  are  assigned  to 
several  classes  dependent  upon  the  individual  merit 
of  each  worker,  and  in  accordance  with  this  grad- 
ing the  percentage  on  wages  may  be  above  or  below 
the  average  allotment.  Appeals  from  copartners 
can  be  made  to  democratic  committees.  There  is 
a  maximum  holding  of  partnership  certificates.  As 
it  is  impossible  to  assign  to  each  labour  unit  its  due 


share  in  achieving  any  realised  surplus,  the  co- 
partners, as  in  the  majority  of  other  schemes,  share 
collectively,  but  in  the  case  of  partnership  certifi- 
cates individual  merit  is  enabled  to  be  appraised 
and  receive  its  due  reward. 

As  to  the  form  of  distribution,  almost  all  the 
pioneers  of  copartnership  realised  that  one  essen- 
tial of  true  copartnership  was  that  of  the  en- 
couragement of  thrift.  It  is  seen  in  the  evolution 
of  the  modern  industrial  system  from  the  old  crafts- 
man system  that  labour  and  capital  in  the  same 
individual  became  necessarily  separated.  The 
means  whereby  the  worker  may  be  re-created  as 
the  owner  of  the  means  of  production  has  been  con- 
stantly sought  by  economists  and  reformers,  espe- 
cially by  Mill  and  Mazzini,  and  copartnership  aims 
at  making  every  copartner  a  joint  owner  of  the 
means  of  production.  Before  the  war  it  was  calcu- 
lated that  the  average  capital  required  per  worker 
in  British  industry  was  £200,  and  this  amount  in- 
vested in  the  business  in  which  he  is  a  copartner 
has  for  the  worker  under  present  day  conditions  a 
productivity  far  more  than  the  equivalent  of  the 
old  craftsman's  workshop  with  £200  worth  of  tools; 
there  are  to-day  something  like  200,000  copartners 
in  this  position.  Thus  a  linking  of  capital  and 
labour  in  the  sharing  of  capital  as  well  as  in  the 
earnings  is  the  aim  of  every  copartnership. 

To  encourage  thrift  the  gas  company  method  is 
to  place  half  the  bonus  to  which  the  copartner  is 
entitled  yearly  to  a  deposit  or  savings  account 
at  3%  interest,  and  the  other  half  is  placed  to  a 
trust  account  for  investment  in  the  company's 
stock.  Although  all  the  bonus  is  the  absolute  pro- 
perty of  the  copartner,  he  must  not  sell  or  pledge 
his  stock  nor  withdraw  from  his  deposit  account 
except  under  special  circumstances.  In  the  author's 
opinion  this  seems  to  restrict  individual  freedom 
and  thereby  to  lead  to  suspicion. 

In  the  case  of  J.  T.  and  J.  Taylor,  Ltd.,  of  York- 
shire, surplus  profit  over  5%  is  divided  at  the  same 
percentage  rate  between  capital  and  labour,  and 
copartnership  earnings  must  be  allowed  to  accumu- 
late in  the  form  of  shares  by  each  employee  until 
a  sum  equal  to  one  year's  wages  or  salary  is 
reached,  after  which  copartnership  earnings  may 
be  withdrawn. 

By  the  Lever  Brothers'  Copartnership  Trust, 
founded  in  1909,  absolute  freedom  is  given  to  the  co- 
partner as  to  the  disposal  of  his  copartnership 
earnings,  but  there  is  a  strong  incentive  in  the 
scheme  to  induce  the  copartner  to  retain  them  as 
shares.  The  dividend  on  the  partnership  certifi- 
cates is  distributed  in  the  form  of  5s.  shares  in  the 
business,  which  form  a  special  block  of  5%  cumula- 
tive preferred  ordinary  shares,  and  these  a  co- 
partner can  sell  back  to  the  company  at  par.  With 
the  ordinary  public  these  shares  carry  5%  cumula- 
tive dividend,  but  an  active  copartner  receives  an 
extra  bonus,  making  the  total  dividend  on  the 
shares  equal  to  the  ordinary  dividend  for  the  year. 
It  is  therefore  conceivable  that  under  a  copartner- 
ship scheme  based  upon  such  a  plan  by  the  effluxion 
of  time,  capital  held  by  the  copartners  will  take  the 
whole  of  the  surplus,  as  has  happened  in  the  French 
scheme  of  Godin.  Shares  remain,  in  Lever 
Brothers'  scheme,  the  absolute  property  of  the  co- 
partner, but  on  death  revert  to  5%  interest-bearing 
shares.  Those  therefore  who  become  shareholders 
do  so  by  conviction  rather  than  by  the  less  gentle 
method  of  conscription  adopted  by  gas  companies. 

Provision  for  sickness  and  old  age  should  be  a 
reserve  and  a  charge  prior  to  the  ascertainment  of 
profits,  although  in  many  existing  copartnership 
schemes  the  withdrawal  limitation  practically 
makes  them  into  a  special  form  of  sickness  and  old 
age  fund.  The  copartner  should  be  free  to  make 
use  of  the  opportunities  copartnership  affords  him, 
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but  if  there  are  shackles  on  the  opportunity,  It  Is 
no  true  copartnership. 
in  tin'  Godln  scheme,  dating  tack  t<>  1880,  and  in 

toe  business  of  which  the  members  have  now  be- 
eome  the  sole  owners;  the  surplus  profit  after  pay- 
ment  of  all  Bzed  charges  and  5%  on  capital,  is 

divided,  T.v ;,  to  capital  and  labour,  and  25%  to 
man  The  division  of  the  T.v,,  between 

capital  and  labour  Is  based  iii  the  case  of  labour 
on  the  total  wages  paid,  and  In  the  case  of  capital 

on  the  tixed  interest  received  liy  capital.  An  in- 
genious method  also  exists  of  grading  the  workers 
according  to  ability.  Dividends  arc  paid  to  the 
workers  in  the  form  of  savings  certificates  which 
receive  the  same  interest  as  the  Shares,  and  on  re- 
tiring each  member  receives  eash  for  his  certifi- 
cates, thus  carrying  with  him  the  cash  representing 
his  lifetime's  savings.  Among  other  features  of  the 
scheme  is  a  community  housing  scheme.  Godin's 
summing  up  of  copartnership  is  expressed  in  his 
words  :  "  To  each  according  to  his  capacity,  to  each 
capacity  according  to  the  service  rendered." 

The  Works  Committees  advocated  in  the  Whitley 
Reports  are  virtually  a  creation  of  copartnership, 
as  the  management  of  the  trust  funds  has  invariably 
led  to  the  establishment  of  a  democratic  council. 
In  the  cases  of  the  South  Metropolitan  Gas  Com- 
pany and  the  South  Suburban  Gas  Company  this 
principle  has  been  further  extended  by  the  election 
of  three  directors  of  the  company  by  the  employee- 
copartners  themselves.  Copartnership  in  profits, 
however,  precedes  copartnership  in  control,  and 
progress  can  only  lie  gradual. 

Properly  speaking  there  are  three  agents  of  pro- 
duction, namely,  labour,  management,  and  capital, 
lut  true  copartnership  includes  both  controlling 
management  and  controlled  labour,  and  this  inci- 
dentally solves  tin'  difficult  problem  of  remuneration 
in  management.  In  Godin's  scheme  management 
consists  of  ti  council  selected  from  the  employees 
with  a  supreme  controller,  and  such  council  takes 
26  ,  of  the  surplus. 

The  Interdependence  of  the  units  of  production  is 
better  understood  In  a  copartnership  business,  and 
the  important  part  played  by  management  and  the 
possibilities  that  await  enlightened  labour  respec- 
tively are  mutually  realised.  "  Copartnership  is 
comradeship,  brotherhood  in  business,"  said  Sir 
George  Livesey.  Advancement  depends  of  course 
on  individual  effort  and  determination,  and  the 
regular  distribution  of  copartnership  earnings  in 
conjunction  with  a  grading  plan  ensures  a  continual 
review  of  all  workers. 

The  author  puts  forward  copartnership  as  a 
positive  scheme  based  upon  the  existing  industrial 
structure.  While  in  no  sense  a  panacea,  it  is  a 
scientific  attempt  at  an  equitable  distribution  of  the 
proceeds  of  industry,  and  as  such,  copartnership 
schemes  are  successful  and  fruitful.  Failures  have 
almost  entirely  been  failures  of  false  copartner- 
ships. The  possibilities  are  immense,  and  are  no 
less  remarkable  from  the  point  of  view  of  produc- 
tivity, which  must  inevitably  and  voluntarily  in- 
crease. Willi  the  passing  of  years  the  copartners' 
savings  are  accumulated,  and  a  right  understanding 
of  copartnership  is  therefore  only  a  question  of 
time,  although  some  suspicion  of  a  hidden  motive 
must  naturally  be  encountered.  Finally,  what  co- 
partnership needs  most  of  all  is  an  accession  of 
strength,  and  a  source  of  this  might  well  he  found 
in  the  chemical  industry. 

Discussion 

Dr.  Ciuules  Cuti-ENTER  said  that  the  chemical 
industry  would  reap  none  of  the  benefits  from  co- 
partnership after  the  war  unless  labour  took  up  an 
attitude  different  from  that  which  actuated  it  to- 


day. When  Sir  George  Livesey  twenty-nine  years 
ago  had  been  able  to  put  into  effect  the  ideas  that 
had  been  in  his  mind  for  many  years,  lie  had 
described  the  condition  of  affairs  which  then  existed 
as  one  in  which  the  worker  endeavoured  to  do  as 
little  as  he  possibly  could  and  get  as  much  as  he 
possibly  could  for  It.  That  appeared  to  express  to 
a  large  extent  the  attitude  to-day.  But  whilst  they 
wanted  the  highest  possible  results  from  the  point 
of  view  of  chemical  reactions  and  also  from  the 
point  of  view  of  the  workmen  whom  they  employed, 
they  did  nothing  to  instruct  or  educate  the  average 
worker.  The  result  was  that  after  he  left  school  it 
was  only  the  socialist  agitator  who  took  any  trouble 
to  instruct  him  as  to  the  real  basis  of  industry. 
Copartnership  educated  the  worker  into  a  know- 
ledge of  the  principles  upon  which  industry  should 
be  conducted,  and  having  educated  the  worker  on 
those  principles  they  found  that  he  was  not  very 
different  from  other  people.  Another  aspect  of 
copartnership,  which  was  a  most  important  one, 
was  that  it  gave  the  worker  an  opportunity  of 
providing  for  old  age.  and  of  being  independent  of 
those  clubs  and  organisations  to  which  most  of  the 
workpeople  had  been  driven.  In  that  respect  there 
was  something  to  be  said  in  favour  of  what  had 
been  described  as  the  Gas  Company's  system, 
according  to  which  a  man  was  given  his  bonus 
in  the  form  of  ordinary  stock  of  the  Company.  If 
he  died  it  became  his  wife's  property  and  it  was 
handed  on  to  his  children.  It  was  his  property  in 
the  real  sense  of  the  word  and  was  as  inalienable 
as  property  should  be.  In  building  up  systems  of 
copartnership  one  of  the  initial  difficulties  was  that 
as  soon  as  a  worker  who  had  never  been  accustomed 
to  anything  but  his  wages  got  something  in  the  way 
of  a  bonus,  he  almost  invariably  spent  it  very 
quickly.  A  great  many  of  the  schemes  had  come 
to  grief  because  instead  of  the  money  being  properly 
used  if  was  wasted,  and  instead  of  the  workman 
being  better  off  'for  it  he  was  worse  off.  Therefore 
there  was  an  advantage  and  not  a  disadvantage  in 
making  it  inconvenient  for  the  worker  to  get  rid  of 
his  stock  as  long  as  he  continued  in  the  particular 
employment  of  which  he  was  a  profit-sharer  or  co- 
partner. The  original  idea  had  been  that  one  half 
of  the  bonus  should  be  invested  in  permanent  stock 
and  the  other  half  invested  so  that  the  investor 
could,  if  necessary,  draw  upon  that  fund  for  tem- 
porary assistance. 

As  regarded  the  effect  of  the  system  on  labour, 
there  had  been  opportunities  of  making  a  direct 
comparison  between  labour  output  with  and  without 
copartnership,  paying  the  same  rate  of  wages  and 
using  identical  machinery,  and  it  had  been  found 
that  there  was  a  great,  advantage  to  the  credit  of 
copartnership  workers.  The  gas  companies  were 
not  in  a  happy  position  at  the  present  time.  Co- 
partnership, or  profit-sharing,  existed  still  with 
tiiem,  but  there  was  no  profit  to  divide  and  the 
workmen  were  getting  no  bonus  and  only  the" 
ordinary  wage  applicable  to  the  industry.  The 
copartners  had  approached  their  committee  and 
after  discussing  the  question  of  the  12i%  award, 
they  had  decided  that  the  conditions  of  the  company 
did  not  warrant  their  pressing  for  the  award. 
That  was  a  very  remarkable  example  of  how  work- 
ing men  trained  in  copartnership  would  look  at  the 
question  from  both  sides.  Another  point  was  the 
much  debated  one  on  the  value  of  having  working 
men  on  the  board  of  management.  The  men  them- 
selves would  be  the  first  to  say  that  the  great  bulk 
of  business  carried  on  round  the  board  table  was 
quite  beyond  them,  but  there  were  many  matters 
appertaining  to  the  conditions  of  employment  and 
work  generally  where  the  advice  and  counsel  of  the 
men  were  extremely  valuable.  There  was  also  the 
advantage  that  the   working  men  knew  that   they 
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were  directly  represented  on  the  managing  body. 
After  an  experience  of  many  years  he  would  be 
sorry  to  depart  from  the  principles  practised  by  the 
South  Metropolitan  Gas  Co.  The  future  of  in- 
dustry, and  the  chemical  industry  no  less  than  any 
other,  depended  on  how  labour  could  be  educated 
to  take  its  share  in  the  management,  and  if  they 
took  the  same  pains  iu  getting  the  maximum  yield 
from  humanity  as  from  brains,  he  was  sure  they 
would  get  as  valuable  a  result  from  it.  The  South 
Metropolitan  Gas  Company  had  a  combing-out  com- 
mittee of  the  workmen  which  had  dealt  with  2000 
cases,  quite  apart  from  the  authorities,  as  to 
whether  men  were  or  were  not  indispensable,  and 
in  that  way  hundreds  of  men  had  been  released  for 
the  army  who  would  otherwise  have  been  going  on 
as  usual.  At  the  time  of  the  Boer  War,  when  the 
allowances  to  the  dependants  of  soldiers  who  had 
been  killed  or  who  had  died  in  the  war  were  very 
small,  the  copartners  took  upon  themselves  the 
problem  of  making  allowances  to  the  widows  and 
dependent  children,  so  that  the  latter  could  be 
brought  up  until  they  readied  the  age  of  16.  It 
was  only  about  the  time  that  the  present  war  broke 
out  that  the  last  of  these  responsibilities  ceased. 
They  had  done  precisely  the  same  thing  in  the 
present  case,  and  many  hundreds  of  cases  were 
being  dealt  with  through  committees  individually. 

Mr.  W.  D.  A.  Bost  expressed  the  opinion  that 
profit-sharing  ought  to  be  applied  to  the  whole 
country,  although  difficulties  would  be  encountered 
with  the  small  employer  having  limited  capital  to 
whom  a  return  of  5%  would  not  be  adequate.  It 
would  be  necessary  to  fix  a  minimum  wage  before 
any  profit-sharing  scheme  was  devised.  With 
regard  to  the  excess  profits  tax,  he  thought  that  the 
most  rational  means  for  obtaining  the  objects  in 
view  of  producing  at  the  cheapest  price  and  com- 
peting on  the  best  terms  would  be  to  continue  that 
excess  profits  tax  and  divide  the  money  so  obtained 
among  the  workmen  either  according  to  trades  or 
uniformly  throughout  the  country.  That  would  be 
an  inducement  to  the  workmen  to  give  maximum 
output.  But  the  first  thing  was  to  arrive  at  an 
adequate  minimum  wage  for  the  lowest  paid  work- 
men. 

The  Pbesiuent,  in  closing  the  discussion,  said 
that  industry  in  this  country  could  not  survive 
unless  we  succeeded  in  persuading  the  workers  that 
their  interests  lay  not  in  producing  as  little  as 
possible,  but.  as  much  as  possible.  Until  that 
economic  fact  was  brought  home  to  the  workmen  of 
the  country  our  task  would  be  a  difficult  one.  One 
drawback  to  copartnership  was  that  it  did  not 
directly  reward  productiveness.  Bis  own  view  was 
that  some  modification  was  necessary  by  which  the 
workman  was  paid  in  proportion  to  his  production. 
It  was  not  easy  to  do  this  but  he  did  not  regard  the 
problem  as  insoluble.  Again  he  somewhat  dis- 
agreed with  Mr.  Walls'  view  that  management 
should  be  merged  in  labour.  He  thought  the  co- 
partnership idea  would  have  to  be  extended  to 
include  three  partners,  viz.  capital,  labour,  and 
administration — by  which  he  meant  administration 
in  the  very  widest  sense  possible— -each  of  which 
deserved  an  adequate  reward.  There  was  a  great 
deal  in  Dr.  Carpenter's  view  that  it  was  distinctly 
injurious  to  the  working  man,  certainly  until  he 
was  better  educated  economically  than  he  was  to- 
day, to  trust  him  with  large  sums  in  the  way  of 
bonuses,  because  the  money  was  often  squandered. 
The  manager  of  one  of  the  largest  coal  and  iron 
concerns  in  the  country  had  said  that  the  three 
years'  drink  bill  of  the  workmen  of  that  company 
was  equal  to  the  capital  of  the  entire  company. 
With  facts  like  these,  one  was  impressed  with  the 
danger  of  entrusting  the  workman  as  he  was  to-day 
with  lump  sums  of  money. 


Mr.  W.  D.  A.  Bost  writes  as  follows  :— All  the 
examples  given  by  Mr.  Walls  are  actual  or  virtual 
monopolies  who  can  raise  prices  at  will  to  cover 
any  bonuses  given,  so  that  those  who  have  actually 
put  money  into  them  will  not  be  losers,  and  it  is 
the  public  therefore  who  pay  these  bonuses.  There 
is  one  exception,  i.e.,  Godin,  and  in  this  the 
original  shareholders  were  forcibly  paid  out.  If 
one  or  a  few  firms  in  any  trade  give  special  terms 
and  inducements  to  their  men,  they  will  secure  the 
best  men  and  those  who  will  work  so  as  to  secure 
the  benefits  aimed  at,  but  if  every  firm  in  that  trade 
were  to  do  the  same  they  would  all  revert  to  the 
status  quo  ante  unless  the  terms  were  such  as  to 
obviate  this.  It  is  our  duty  to  ascertain  whether 
such  terms  can  be  made  as  would  attain  this  end, 
and  whether  they  would  be  immediately  acceptable 
to  the  men  and  those  who  have  sunk  their  money 
or  propose  puttiug  money  into  any  business.  Any 
scheme  must  be  such  as  to  induce  the  investment  of 
capital  in  home  industries.  The  effect  of  it  must 
be  such  as  to  cheapen  production  compared  with 
the  rest  of  the  world,  so  that  we  may  sell  the  extra 
production  and  also  increase  the  purchasing  power 
of  the  wages,  thus  avoiding  the  necessity  for  giving 
higher  wages.  Any  scheme  based  on  a  return  on 
the  capital  invested  would  fail,  as  either  small 
capitalists  putting  their  money  into  a  business  to 
be  worked  by  themselves  could  get  out  of  it  by 
allowing  themselves  big  salaries,  or  they  would  be 
prevented  from  starting  for  themselves.  It  would 
also  tax  industry  while  leaving  the  professions  and 
commerce  untaxed.  Profits  arise  from  capital, 
management,  and  cost  of  production,  and  no  work- 
man (in  its  accepted  sense)  could  be  entitled  to 
share  in  any  but  the  latter  category  except  under 
special  circumstances.  Also  if  bonuses  dependent 
on  profits  were  paid  on  the  profits  of  individual 
firms,  the  men  would  be  underpaid  in  one  works 
and  overpaid  in  another,  though  each  might  have 
given  equal  service.  These  are  a  few  of  the  diffi- 
culties in  the  way  of  a  comprehensive,  equitable 
scheme,  but  I  venture  to  suggest  the  following  crude 
idea  :  I  divide  wages  into  two  portions,  i.e.,  a  basis 
wage  variable  according  to  the  index  number  or  in 
any  other  fair  way,  and  a  capital  wage  being,  as  it 
were,  interest  on  time  spent  in  acquiring  a  trade. 
I  then  take  the  ground  that  any  profit  owners  may 
make  greater  than  before  the  war  is  due  to  sacri- 
fices made  by  all  in  winning  the  war  and  securing 
our  freedom  of  action.  A  further  profit  may  be 
made  by  cheapening  production.  If  by  either  or  both 
of  these  conditions  greater  profits  are  made,  a  part 
of  them  should  come  back  to  those  who  have  made 
them  possible.  If,  on  the  other  hand,  no  extra 
profit  is  made  they  have  no  right  to  them.  If  a 
greater  output  is  required  per  man  per  machine, 
the  machines  must  be  kept  capable  of  turning  out 
the  greater  output,  and  far  greater  allowances  for 
this  purpose  must  not  only  be  made  before  taxa- 
tion steps  in  but  be  enforceable  before  profits  are 
divided.  There  would  be  probably  other  safeguards 
necessary,  but  if,  after  the  basis  wage  is  paid  to 
unskilled  labour  and  basis  plus  capital  (the  addi- 
tion of  these  being  the  same  amount  as  before  the 
war),  there  should  remain  a  profit  greater  than 
before  the  war  over  the  total  number  of  firms  in 
any  particular  trade,  this  should  be  divided  in  cer- 
tain proportions  between  the  owner  and  the  work- 
man, the  workman  getting  a  part  (spread  over  the 
ensuing  year)  as  additional  wages  but  the  greater 
part  retained  for  disbursement  later  on  as  old  age 
pensions  or  provision  for  incapacity  to  work  through 
accident  or  disease.  This  extra  profit  would  be 
collected  as  a  tax  by  Government  and  the  amounts 
disbursed  by  firms  in  extra  wages  the  following 
year  reimbursed  to  these  firms  by  Government  out 
of  the  funds  at  their  disposal. 
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AGEING     OV    VULCANISED     PLANTATION 
RUBBER. 

l'AUT    1. 
BY   IIENHY    l>.   STEVENS. 

In  u  iirevious  communication l  there  were  re- 
corded tin-  results  of  a  series  of  experiments  on 
crfipe  and  sheet  rubbers  in  which  the  vulcanised 
specimens  were  re-tested  physically  at  intervals  of 
a  few  months.  It  was  shown  that,  in  those  cases 
in  which  the  coefficient  of  vulcanisation  exceeded 
the  figure  :;•_'.  deterioration  set  in  a  short  time  after 
vulcanisation,  and  that  the  higher  the  coefficient 
the  more  rapid  the  deterioration. 

It  was  thought  desirable  to  exteud  these  experi- 
ments, and  a  fresli  series  was  begun  with  a  view 
to  carrying  out  ageing  tests  over  a  longer  period 
and  to  Include  a  wider  range  of  types,  among  them 
rubber  from  matured  coaguluin  (slab).  These  ex- 
jierlments  are  now  complete  as  regards  ordinary 
pale  rolled  sheet  and  unrolled  sheet  (slab).    Mixings 
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of  '.Ml  parts  of  rubber  and  10  parts  of  sulphur  were 
cured  at  35  lb.  steam  pressure  for  2,  2J,  3,  3J,  4, 
and  \\  hours,  and  the  vulcanised  specimens  were 
tested  one  week  after  vulcanising  and  subsequently 
at  intervals  extending  over  120  weeks.  The  speci- 
mens were  preserved  in  the  dark,  or  In  semi- 
darkness,  but  otherwise  no  particular  care  was 
taken   with  them,  and   they  were  exposed  to    the 
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ordinary  fluctuations  of  mom  temperature.  When 
comparing  the  results  it  must  not  be  forgotten  that 
determinations  of  breaking  strain  are  subject  to 
appreciable  experimental  error  when  the  rubber  is 
overcured  and  brittle  or  "  perished." 

In  a  recent  communication  2  it  was  shown  that 
at  summer  tempera  In  res  the  effect  of  ageing  on 
the  physical  properties  is  much  greater  than  at 
winter  temperatures.  Consequently  the  effect  of 
ageing  on  the  physical  properties,  as  brought  out 
in  these  tests,  will  be  more  evident  in  summer  than 
in  winter,  and  the  recorded  figures  will  not  be 
directly  related  to  the  period  of  ageing. 

The  coefficient  of  vulcanisation  was  also  deter 
mined  shortly  after  vulcanisation  and  again  at  the 
conclusion  of  the  ageing  period.  The  results  were 
as  follows  : — 
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These  figures  indicate  that  with  coefficients  of 
over  3  there  is  a  tendency  for  the  coefficient  to 
increase  with  the  ageing  of  the  specimen,  the  effect 
being  greater  the  higher  the  coefficient.  It  is 
probable  that  this  increase  is  accompanied  by 
decomposition  of  the  rubber.  It  is  well  known  that 
sulphuric  acid  is  formed  when  rubber  perishes. 
It  appears,  however,  that  where  the  coefficient  is 
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low  appreciable  deterioration  does  not  set  in  during 
the  period  under  test,  and  little  or  no  increase 
lakes  place  in  the  coefficient. 

The  curves  plotted  for  the  breaking  strain  (figs. 
1a  and  2a)  first  rise  and  then  fall  again  when  the 
coefficient  does  not  exceed  about  5  units.  With 
higher  coefficients  the  curves  fall  from  the  start. 
Taking  (1a),  the  graphs  for  ordinary  pale  sheet, 
an  increase  in  the  breaking  strain  takes  place  with 
ageing  at  all  cures.  The  higher  the  coefficient  the 
shorter  the  period  of  increase  in  breaking  strain. 
The  figures  are  approximately  as  follows  : — 


(1)  Ordinary  rolled  sheet 

Period  during 

which  increase  of 

breaking  strain 

takes  plaeo 


Coefficient 
2-3 
2-6 
3-1 
4-0 
4-4 
4-7 


35  weeks 
22       „ 
18       „ 
10       „ 

7       „ 

5       .. 


(2)  Unrolled  sheet  (slab) 
Period  during 
which  increase  of 
breaking  strain 
Coefficient       takes  place 

3"2  21  weeks 

4-2  15       „ 
4-9  6       „ 

5'7  2       „ 

6-4  nil 

8-1 


In  general  the  curves  are  flatter  the  lower  the 
coefficient.  These  results  confirm  the  conclusions 
drawn  from  earlier  experiments,  namely,  that  a 
rubber  vulcanised  to  give  a  coefficient  exceeding 
3-5  is  certainly  overcured,  and  cannot  be  expected 
to  retain  its  physical  properties  for  a  reasonable 
length  of  time.  To  secure  approximate  permanency 
the  coefficient  should  not  exceed  3.  The  cure  for 
I  lie  coefficient  3-1  with  the  ordinary  sheet  (1)  corre- 
sponds with  a  curve  resembling  "closely  that  for 
the  coefficient  3-2  with  the  "  slab  "  rubber  (2), 
showing  that,  as  regards  these  two  types,  at  any 
rate,  the  coefficient  is  a  fair  indication  of  the  lie 
of  the  curves. 

Finally,  it  is  clearly  seen  that  the  maximum 
breaking  strain  cannot  be  obtained  without  over- 
curing  the  rubber  to  such  a  stage  that  it  commences 
to  deteriorate  within  a  few  days  of  vulcanisation, 
and  loses  tensile  strength  at  an  average  rate  of 
about  1%  per  week. 

The  curves  indicating  the  change  in  final  length 
of  the  specimens  (figs.  Ib  and  2b)  are  of  a  simpler 

FIG.  IB    Ordinary  Sheet 

£/ongaiion. 


nature  than  the  breaking  strain  curves  because 
there  is  little  or  no  tendency  to  an  initial  increase 
in  elongation  with  period  of  ageing,  and  at  the 
commencement  the  elongation  is  inversely   as  the 

F I  G  2   B      Un/o/Zed  Sheet. 

JZtongratto'? . 


vjt/etna  Period  iVeeka 


coefficient.  The  curves  are  flatter  and  more  nearly 
approach  to  the  horizontal,  the  lower  the  coefficient. 
With  coefficients  under  3  or  thereabouts,  the  curves 
approximate  to  the  horizontal.  The  slope  becomes 
more  pronounced  the  higher  the  coefficient,  and 
with  high  coefficients  is  very  steep. 

I  am  indebted  to  the  Rubber  Growers'  Associa- 
tion for  permission  to  publish  this  research. 


.  80        90,-       100 

etna  Period— Wee  jits 


THE  INFLUENCE  OF  TEMPERATURE  ON  THE 
DECOMPOSITION  OF  SODIUM  CARBOL- 
ATES  AND  CRESYLATES  BY  CARBON 
DIOXIDE. 

BY  G.  J.   DENBIGH,  B.SC. 

The  fractions  of  coal  tar  which  contain  the  bulk 
of  the  tar  acids  are  crude  naphtha,  light 
oil.  and  carbolic  oil.  and  the  crude  acids 
are  extracted  from  these  by  washing  with 
caustic  soda  solution.  The  separation  of  the  crude 
acids  from  the  sodium  salts  is  effected  most  econo- 
mically by  decomposing  with  carbon  dioxide, 
thus  regenerating  sodium  carbonate  which  can  be 
again  causticised  and  used  for  the  further  treat- 
ment of  fresh  oils.  The  crude  acids  thus  obtained 
are  neutralised  and  partly  dehydrated  by  treatment 
with  a  small  quantity  of  sulphuric  acid. 

In  the  course  of  superintending  the  working  of  a 
crude  carbolic  plant,  the  author  noted  the  appa- 
rently abnormal  decomposition  by  the  carbon 
dioxide.  This  was  made  in  a  small  lime  kiln,  and 
after  purification  usually  contained  17 — 20%  of 
CO„.  Careful  testing  of  the  gas  proved  that  a  small 
variation  in  the  percentage  had  little  or  no  effect 
on  the  rate  of  decomposition,  so  attention  was 
directed  to  the  effect  of  temperature. 

In  the  first  instance  gas  was  bubbled  through  an 
ordinary  eresylate  solution  obtained  from  the  plant, 
and  it  was  at  once  evident  that  decomposition  was 
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much  more  rapid  at  high  temperature  than  ;it 
lower  ones.  More  careful  experiments  were  then 
arranged,  using  pure  chemicals  Cor  the  necessary 
solntli  ms. 

I'm-  this  purpose  phenol  with  a  solidifying  point 
of  40-5°  c,  o-cresol,  aol.  pt.  30°  c,  p-cresol,  sol.  pt. 
.:  B  0.,  and  m-cresol  were  obtained,  the  purity  of 
the  latter  being  ascertained  by  Kaschig's  nitration 
test  iii  tie  '.i'.p  I ' ...  1  ii  eaeli  ease  I  lie  calculated  amount 
WES  dissolved  In  800  e.e.  of  a  10%  solution  of 
sodium  hydroxide  ami  the  solution  diluted  until 
titration  with  .V/l  sulphuric  acid  showed  the  solu- 
tions to  i«'  exactly  -\.  using  phenolphthaleln  as 
indicator.  Carbon  dioxide  generated  In  a  Slop's 
apparatus  was  passed  through  a  solution  of  sodium 
bicarbonate  and  collected  In  a  gas  holder.  A 
measured  quantity  <2.J  litres)  was  then  slowly 
bubbled  through  100  e.e.  of  the  sodium  phenoxide 
solution.  This  represented  a  considerable  excess  of 
gas.  The  phenoxide  solution  was  afterwards' 
shaken  with  all  e.e.  ,,f  benzene,  in  two  portions: 
after  standing  for  an  hour  the  benzene  separated 
into  a  well-defined  layer.  The  undecomposed  phen- 
oxide was  removed  and  20  c.c.  and  10  c.c.  of  a 
10%  solution  of  sodium  hydroxide  successively 
shaken  with  the  benzene  solution  to  re-form  sodium 
phenoxide.  After  again  allowing  to  settle,  this  was 
run  off.  heated  to  S0°  C.  cooled,  and  decomposed 
with  .'liter,  of  a  25%  solution  of  sulphuric  acid,  and 
i  lie  liberated  phenol  measured  in  a  small  graduated 
cylinder.  These  experiments  were  repeated  with  thp 
same  quantities  at  different  temperaf arcs,  the  re- 
sults obtained  being  exhibited  on  the  accompanying 
curves.    The  volumes  of  carbon  dioxide  used  were 

Qrapht  thawing  tin-  influence  of  temperature  mi  the 
rate  of  decompotiH&n  of  sodirum  carbolate  and 
iresijlatts  by  murium  dioakdo. 


^> 

V 

i 

0 

B 

* 

2 

^-"*^' 

^ 

^ 

„_£- 

1  .     1* 

^ 

-^ 

-* 

./ 

->" 

-*■■ 

PME 

OL  . 

r~ *"" 

7               1 

7             2 

7              J 

0             4* 

7     ■           5 

0           s 

0               7 

j         a 

3               SO 

DC6RIIS    CtfJKftiCC 


corrected  for  temperature  and  pressure,  and  the 
temperature  of  the  phenoxide  or  cresylate  solution 
regulated  by  a  thermostat.  The  chief  difficulty 
found  in  the  work  was  in  separating  the  benzene 
solution,  at.  least  one  hour  being  required  for  proper 
separation. 

The  results  established  are  :— (1)  That  all  the 
cnsols    are    more    easily    liberated    than    phenol. 

(2)  That  the  cresols  only  differ  slightly,  m-cresol 
being  the  most  easily  liberated,  o-cresol  the  least 
easily.  These  results  agr'-e  fairly  well  with  the 
other    known    combining    powers    of    the    cresols. 

(3)  That  in  the  case  of  both  phenol  and  cresols  the 
decomposition  is  more  complete  when  warm,  and 
that  the  rate  Increases  more  rapidly  with  all  the 
cresols  than  with  phenol. 

From  these  data  it  might  be  considered  possible 
to  separate  cresol  from  phenol  by  fractional  decom- 
position. This  is  possible  to  a  certain  extent:  but, 
like1  fractional  washing,  which  gives  a  carbolate 
containing  some  cresylate  or  a  cresylate  containing 
some  phenoxide,  it  is  by  no  means  as  complete 
as  could  be  desired.    Thus  a  carbolate  containing 


20%  of  tar  acids  of  which  30%  was  phenol  was  de- 
composed in  two  Btagea;  the  crude  tar  acid  obtained 
from  the  first  part  was  distilled  and  found  to  con- 
tain 16%  of  phenol,  that,  from  the  second  part  45%. 
Other  experiments  bearing  on  the  same  point  gave 
the  following  results  :  — 


In  second  part 
decomposed 
63 
44 
46 
19 
14-6 

These  results  are  naturally  incomplete,  but  it  is 
hoped  by  further  experiments  to  ascertain  more 
accurately  the  relative  proportions  of  phenol  and 
cresol  liberated  in  different  stages  of  the  reaction, 
and  the  possibility  of  separating  them  by  working 
at  a  temperature  of  t)0°— 100°  C. 

In  conclusion,  I  desire  to  thank  Messrs.  E.  A. 
Brotherton  and  Co.,  Ltd.,  in  whose  laboratories  the 
work  was  carried  out,  for  permission  to  publish 
these  results. 
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Till]     INTERCONNECTION     OP     ECONOMIC 
BOTANY  AND    CHEMICAL   INDUSTRY. 

by   edward  wheeler,   a.c.g.i.,  a.i.c, 
(abstract.) 

By  economic  botany  is  understood  the  study  of 
those  plants,  cultivated  or  wild,  which  are  or  may 
become  industrially  important.  The  work  of  an 
economic  botanist  is  firstly  to  investigate  the 
characteristics  of  plants  of  ascertained  or  pro- 
spective value  with  the  factors  of  yield  and 
distribution:  secondly,  to  determine  how  far 
the  conditions  of  soil,  manuring,  and  climate 
influence  the  yield  and  quality  'of  the  raw 
material  obtained;  and  thirdly,  to  endeavour 
to  improve  the  plant  by  seed  selection  or  breeding 
experiments  so  as  to  obtain  a  strain  best  suited  to 
different  localities  and  ranges  of  climate,  or  most 
immune  to  diseases. 

The  aim  of  economic  botany  has  been  recently 
very  tersely  summarised  by  Rendle,  who  stated 
that  "  improvement  from  an  economic  point  of 
view  implies  co-operation  of  the  botanist  and  plant 
breeder.  The  student  of  experimental  genetics,  by 
directing  his  work  to  plants  of  economic  value, 
is  able,  by  means  of  agriculture  and  horticulture, 
to  produce  forms  of  greater  economic  value  "  (1). 

A  brief  consideration  of  the  problems  met  with  in 
the  manufacture  of  the  principal  products  prepared 
by  the  different  chemical  industries  from  the  raw 
materials  furnished  by  the  economic  botanist  will 
indicate  how  far  economic  botany  has  assisted 
chemical  industry,  and  in  what  directions  further 
work  is  desirable. 

1.  Vegetable   dyest tiffs. 

One  of  the  chief  obstacles  to  the  successful  culti- 
vation of  the  indigo  plant,  namely,  its  liability  to 
I  he  disease  known  as  "wilt,"  brought  about  by 
the  constantly  wet  condition  of  the  soil,  has  been 
overcome  by  discovering  the  most,  suitable  planting 
aieas  ami  seasons  (2),  and  by  breeding  a  strain 
of  the  plant  immune  to  the  disease  (3).  Again,  the 
yield  of  Indlcan  has  been  found  to  be  dependent 
on  the  conditions  favouring  the  maximum  absorp- 
tion of  nitrogen  from  the  air  by  the  root  nodules  of 
the  plant  (4). 

The  recent  work  of  Howard  and  Davis  in  India 
in  studying  the  fermentation  changes  taking  place 
in  the  vats,  whereby  the  indican  is  converted  into 
indigo,  lias  demonstrated  the  importance  of  control- 
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ling  these  changes  for  the  production  of  a  higher 
yield  of  dye  and  a  more  uniform  product  (5). 

There  are  many  other  less  important  vegetable 
dyestuffs  which  by  improved  methods  of  cultiva- 
tion, of  breeding  and  selection  of  the  plants,  or  of 
extraction  of  the  colouring  matter,  might  be  suc- 
cessfully exploited,  as  in  so  many  cases  the  crudest 
methods  of  production  were  still  in  use  when  coal 
tar  dyes  replaced  the  natural  products. 

2.  Cellulose   products. 

Cellulose  for  industrial  purposes  is  obtained  from 
(a)  the  pecto-celluloses  such  as  cotton,  ramie,  flax, 
and  hemp,  (6)  the  ligno-celluloses  such  as  jute 
and  the  woods,  (c)  cereal  straws  and  grasses.* 
The  problems  met  with  in  the  cultivation  of  the 
plants  and  isolation  of  cellulose  may  be  briefly 
alluded  to  (6). 

Cotton. — For  the  successful  cultivation  of  the 
cotton  plant  (Gossypium)  attention  has  to  be  paid 
to  the  climate  and  soil,  as  slight  variations  in  these 
factors  always  give  rise  to  variations  in  the  cotton 
crops  from  season  to  season  as  regards  yield  of 
waste  on  spinning  and  general  quality  of  the  fibre. 
Recent  work  in  Egypt  has  aimed  at  obtaining  a 
pure  strain  of  cotton  plant  which  will  yield 
cotton  of  greater  regularity  in  length  and  tensile 
strength  (T). 

Flax. — In  the  ease  of  flax  (Linum  usitatissimum) 
study  has  been  devoted  to  the  cultivation  necessary 
to  obtain  good  yields  of  both  fibre  and  seed  (8), 
the  latter  furnishing  linseed  oil.  Research  into  the 
isolation  of  the  fibre  from  the  stems  by  retting — a 
fermentation  process — has  led  to  the  use  of  pure 
bacterial  cultures  in  order  to  obtain  fibre  of  good 
quality  and  uniformity  (9). 

The  grasses. — The  grasses  include  the  straws, 
bamboo,  and  esparto.  Interest  in  the  use  of  straw 
cellulose  (10)  has  recently  revived  owing  to  the 
increased  production  of  cereals  in  this  country, 
while  the  utilisation  of  bamboo  cellulose  has  been 
carefully  studied  by  Pearson  and  Raitt  in 
India    (11). 

The  woods. — The  study  of  the  best  conditions  of 
growth  in  relation  to  climate  and  soil,  rate  of 
growth,  pathology  of  trees,  and  allied  investigations 
carried  out  by  the  Forest  Departments  will  prove  of 
increasing  value  to  the  cellulose  industries   (12). 

Paper. — Constant  investigations  are  being  carried 
out  by  various  workers  and  by  the  Imperial  Institute 
as  to  the  suitability  of  various  vegetable  fibres  for 
papermaking.  In  time  special  crops  may  be  culti- 
vated solely  for  the  production  of  papermaking 
materials  (13). 

(■(lliihj.se  nitrates. — The  cellulose  nitrates  are 
generally  manufactured  from  waste  cotton  obtained 
from  the  textile  factories.  For  nitration  purposes 
uniformity  of  cotton  is  most  important.  It  has  been 
claimed  that  cotton  produced  in  a  cold,  wet  season 
does  not  nitrate  so  readily  as  cotton  grown  under 
more  favourable  conditions  (14).  Consequently 
improvements  tending  to  give  cotton  of  greater  uni- 
formity will  also  affect  favourably  the  uniformity 
of  the  waste  cotton. 

Both  cotton  and  wood  cellulose  have  been  used  as 
raw  materials  for  cellulose  nitrate  for  artificial 
silk  manufacture,  though  the  "  silk  "  made  from 
the  former  was  found  to  be  superior  to  that  made 
from  the  latter  (15). 

Cellulose  xanthate. — Cellulose  xanthate  (known 
in  solution  as  viscose)  has  been  most  successfully 
utilised  for  the  manufacture  of  artificial  silk,  wood 
cellulose  being  the  raw  material  employed  (Hi). 
Variations  obtained  in  tenacity  and  dyeing  pro- 
perties  of  artificial  silk  are  sometimes  ascribed 
to  the  original  wood  cellulose  used.    A  study  of  the 


•  The  classification  "adopted    is    that  (riven  by  Schwalbe 
in  "  DieChemie  der  Cellulose,"  pp.  392,  459. 


best  time  of  cutting  the  wood,  the  best  tvpe  of  tree, 
and  its  conditions  of  growth  in  relation  to  the  wood 
cellulose  produced  from  it  would  be  of  value  in 
relation  to  papermaking  and  artificial  silk  manu- 
facture. 

3.  Potash  and  iodine. 

Our  knowledge  as  to  the  most  profitable  kinds  of 
waste  wood  and  plants  to  exploit  as  sources  of 
potash  is  very  meagre,  and  there  is  much  need  for 
a  systematic  survey  of  the  potash  content  of  the 
ashes  from  such  waste  material.  Thus  it  is  only 
recently  that  the  use  of  bracken  and  hedge  clip- 
pings (17)  and  of  banana  skins  and  stalks  (18)  has 
been  advocated  for  potash  production. 

Extended  workings  of  seaweed  for  potash  and 
iodine  have  been  commenced  recently  in  British 
Columbia  and  the  United  States,  but  the  results  so 
far  have  not  altogether  realised  expectations  (19). 
As  Hendrick  has  pointed  out,  a  survey  of  the  sea- 
weed supplies  and  their  rate  of  renewal,  the  potash 
and  iodine  distribution  in  different  varieties,  and  the 
best  methods  of  isolating  the  products,  are  all  ques- 
tions to  be  answered  if  the  industry  is  to  hold  its 
own  economically  (20). 

4.  Vegetable  oils,  fats,  and   icaxes. 

Amongst  products  prepared  from  natural  oils, 
fats,  and  waxes,  for  soaps  are  required  mainly  a 
cheap  and  plentiful  supply  of  suitable  oils,  for  food 
products  as  margarine  an  almost  colourless,  odour- 
less, and  tasteless  oil,  for  paints  and  varnishes  good 
drying  oils,  and  for  lubricants  non-drying  or  less 
strongly  drying  oils.  The  number  of  oils  satisfy- 
ing such  requirements  are  many,  and  the  work  of 
the  economic  botanist  is  chiefly  concerned  with  the 
question  of  increasing  the  existing  sources  of 
supply  and  studying  the  physiological  processes 
underlying  the  nutrition  of  the  plant,  and  the  effect 
of  fungoid  and  insect  diseases  in  relation  to  their 
oil-bearing  capacity  (21). 

5.  Varnishes  and  lacquers. 

The  qualities  required  of  an  oil  varnish  are  good 
colour,  consistence,  drying  properties,  lustre, 
durability,  and  flexibility.  These  are  furnished 
par  excellence  by  the  fossil  copals;  but  there  seems 
no  reason  why,  in  the  future,  present  day  trees 
should  not  furnish  as  good  material  as  the  fossil 
products  provided  that  the  economic  botanist  or 
forest  expert  is  able  to  control  the  methods  of 
cultivation  and  tapping  of  the  trees,  so  as  to 
accentuate  such  qualities  in  modern  resin  (22). 

There  is  a  considerable  need  for  physiological  and 
chemical  research  in  order  to  understand  tie  con- 
ditions necessary  for  the  formation  and  exudation 
of  all  resins  and  the  changes  undergone  by  them 
whereby  they  become  of  value  as  raw  materials 
for  varnishes  and  lacquers. 

6.  Indiarubber. 

Eeiea  brasiliensis  (23)  has  been  carefully  studied 
as  regards  the  influence  of  climate,  soils,  manuring, 
straight  versus  forked  trunks,  etc.,  on  the  yield  of 
latex  and  the  best  conditions  and  times  for  tapping 
(24).  Generally  it  has  been  found  that  plantation 
rubber  lacks  uniformity  and  shows  variations  in  its 
appearance,  especially  noticeable  in  its  behaviour  on 
vulcanisation. 

As  Dunstan  pointed  out  in  1914  (25)  the  origin, 
nature,  and  functions  in  the  tree  of  the  latex,  which 
carries  the  rubber,  are  not  known  precisely. 

7.  Vegetable  tannins. 

The  scientific  exploitation  of  the  tannin-yielding 
plants  has  recently  increased:  thus  in  India  the 
Investigation  of  the  best  species  of  mangrove  for  the 
production  of  mangrove  tannin  has  been  undertaken 
(26),  while  in  Natal  Acacia  mollissima  has   been 
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acclimatised  and  successfully  cultivated,  good  fields 
of  wattle  tannin  being  obtained. 

A  considerable  amount  of  work  has  also  been 
done  in  Sicily  il'Ti.  India  (28),  ;iuci  America  on  the 
cultivation  of  sumac,  questions  as  to  the  Bind  of 
planting,  methods  and  seasons  of  harvesting,  and 
age  of  plant  being  correlated  with  the  yield  of 
tannin,  work  which  might  i"'  usefully  extended  t(i 
other  sources  of  tannin. 

A  research  Into  the  physiological  processes  in- 
volved in  the  formal  ion  of  tannins  in  the  barks  of 

u Is  would  probably  yield  useful  knowledge  as  to 

the  best  periods  and  methods  of  harvesting. 

8.  (a)  Sugars. 

The  sugar  cane  (Baccharum  offlcinarum)  has  been 
cultivated  formally  years  in  tropical  countries,  and 
much  work  lias  been  done  in  determining  the  best 
conditions  as  regards  the  choice  of  suitable 
fertilisers  iL".n.  the  selection  of  the  best  cane  for 
different  soils  and  climates  as  in  Java  (30)  and 
India  (81),  vet  a  recent  writer  has  observed  that  so 
little  is  known  as  to  the  essential  botanical  char- 
acters of  the  various  types  of  sugar  cane  that 
experiments  on  Mendellan  lines  should  be  started, 
as  at  present  no  fixity  °f  type  can  be  assured,  for 
even  If  Improved  canes  are  produced  they  disappear 
In  eight  years  (30). 

Tlie  cultivation  of  the  sugar  beet  (llrta  nih/aris) 
has  been  most  successfully  carried  out,  in  European 
Countries,  where  as  a  result  of  continuous  research 
work,  the  sugar  content  has  been  raised  from 
5— fi%  to  It  18'  (32),  while  the  ash  content  has 
been  reduced  from  3-8%  to  2-7%  (33).  Experimental 
agriculture  carried  out  In  this  country  has  shown 
thai  the  beet  can  be  cultivated  here  as  successfully 
as  abroad  i •"••':  and  34). 

8.  (b)  Starches. 

The  chief  some-  of  starch  for  alcohol  production 
Is  barley,  which  lias  been  carefully  studied  with  n 
view  to  the  production  of  the  most  suitable  kinds 
for  the  brewing  industry  (35).  Other  sources  of 
starch  tor  alcohol  production  are  potatoes  and 
maize  (36),  the  starch  content  of  which  has  been 
materially     Increased    by    pedigree    selection    and 

br ling  experiments  for  the  purpose.      Relehert 

has  suggested  that  by  methods  of  breeding  It  may 
be  possible  to  produce  plants  containing  starch  with 
the  desired  properties  for  textile  works  more 
pronounced  (37). 

0.  Fermentation  products. 

The  study  of  mycology  is  of  great  importance  to 
Chemical  industry  in  two  respects  :  firstly,  in  regard 
to  the  study  of  those  fungoid  diseases  which  SO 
often  affed  the  yield  and  finality  of  many  raw- 
materials:  secondly,  in  regard  to  the  study  of  those 
decompositions  which  can  be  more  readily  and 
Cheaply  brought   about  than  by  other  agencies. 

Resides  alcohol,  other  products  are  obtained  In- 
dustrially by  means  of  the  bacteria  or  moulds:  thus 
lactic  acid  is  obtained  from  sugar  by  means  of 
Bacillus  DelbrUcMi  and  Tt.  longissimus;  acetic  acid 
from  alcohol  by  means  of  Bacterium  aceti;  while 
the  moulds  Aspergiilacea  ferment  glucose  solutions 
producing   citric  and  oxalic  acids. 

Doubtless  in  the  future  many  more  products  v. ;  II 

b->     made     Industrially     by    such     agencies:     thus, 

for   example,    the   study   of  the   fermentation   of 

cellulose  wa  te  I    almost  an  unexplored  field,  while 

tended  knowledge  of  well-known  fermentation 

may   be  of  great    benefit    to   chemical 

industry,  e.g.,  in  the  cases  of  indigo  and  leather. 
10.  Foodstuffs. 
Conditions    affecting    the    regularity    of    the 
growth  of  wheat   are  dependent  on  its  supply  of 
food,    water,    warmth,    air,    light,    the   absence    of 
poisons  and  pests,  the  possession  of  straw  strong 


enough  to  support  the  plant,  all  of  which  have  an 
influence  in  one  direction  or  another  on  the  strength 
of  the  Hour  (88).  The  work  of  ItilTen  and  Howard 
on  Mendellan  lines  in  producing  strains  of  wheat 
resistant  to  rust  and  giving  the  best  results  as 
regards  yielding  power  anil  quality  may  be 
mentioned  (3!1). 

The  methods  involved  in  the  cultivation  and  pro- 
duction of  tea,  coffee,  and  cocoa  all  necessitate 
careful  control  to  enable  the  best  quality  to  lie  put 
on  the  market. 

11.  Pharmaceutical  products. 

Alkaloids.— The  amounts  of  the  three  principal 
alkaloids  present  in  Papaver  somniferum,  morphiuc, 
iia  rcol  ine,  and  codeine,  vary  according  to  the  variety 
of  plant,  methods  of  cultivation,  collection,  anil 
preparation  of  the  raw  materials  adopted,  questions 
which  are  being  studied  in  India  at  the  present 
time  (40).  In  the  case  of  the  mydriatic  alkaloids, 
considerable  research  work  has  been  carried  out  In 
determining  the  Influence  of  such  factors  as  the 
effect  of  fertilisers  (41),  weather  conditions,  time  of 
collection  (42),  and  geographical  area  (43),  on  the 
content  of  alkaloid  in  the  plant.  Again  by  suitable 
selection  the  content  of  quinine  in  cinchona  bark 
has  been  raised  from  3%  to  10%  (44). 

There  is  undoubtedly  much  work  to  be  done  in 
similar  directions  with  other  alkaloids,  while  the 
study  of  the  mechanism  by  which  the  alkaloids  are 
synthesised  in  the  plants  may  be  of  great  importance 
to  the  plant  breeder  (45). 

Essential  oils. — Work  has  been  carried  out 
recently  in  India  (40)  and  by  Baker  and  Smith  in 
Australia  (47)  in  the  direction  of  surveying  trees 
available  as  sources  of  oleo-resin,  In  studying  the 
most  suitable  methods  of  tapping  them,  and  the 
quality  and  yields  of  turpentine  obtainable  from 
such  resins. 

A  very  careful  study  of  the  distribution  and 
qualify  of  camphor  obtained  from  trees  of  different 
age  has  been  recently  carried  out  by  the  U.S. 
Department  of  Agriculture  (48) — work  of  great  Im- 
portance if  the  natural  product  is  to  compete 
successfully  with  its  synthetic  rival. 

The  botanical  survey  that  has  been  carried  out 
in  the  eucalypts  by  Maiden  (49)  and  the  chemical 
work  by  Baker  and  Smith  (50)  might  with  advan- 
tage be  extended  to  many  other  species. 

Generally  in  the  essential  oil  industry  there  is 
much  need  for  correlating  the  conditions  of  cultiva- 
tion and  breeding  with  the  quantity  and  quality  of 
the  oil  obtained.  The  metabolic  processes  under- 
lying the  production  of  the  various  constituents  .of 
the  essential  oils  which  in  many  cases  render  them 
so  valuable  are  not,  understood  (51).  Moreover,  the 
right  period  for  separation  of  the  oil  will  only  be 
found  from  a  study  of  the  physiological  changes 
taking  place  in  the  plant  (52). 

Conclusion. 

Much  work  has  been  done  by  the  Rothamsted 
and  other  experimental  agricultural  stations,  by  the 
different  experimental  stations  connected  with  the 
rubber  and  sugar  industries,  by  the  different  forest 
departments  such  as  those  in  India  (31)  and  the 
United  States  (63),  and  by  the  Imperial  Institute. 
Nevertheless,  the  manufacturer  has  to  deal  with 
raw  materials  received  from  a  distance  and  Is  con- 
sequently often  out  of  touch  with  the  cultivation 
and  preliminary  preparation  of  the  raw  material 
he  receives  and  is  unable  to  indicate  directly  to  the 
economic  botanist  what  his  special  requirements 
are.  Hence  the  formation  of  a  Raw  Material 
Research  Association  would  seem  desirable  for 
studying  the  problems  connected  with  the  cultiva- 
tion, breeding,  and  diseases  of  plants  and  the 
furnishing  of  the  supply  of  raw  materials  in  relation 
to    the    requirements    of    the    different    chemical 
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manufacturers  concerned,  a  special  department  or 
section  being  formed  for  each  industry  or  raw 
material.  In  this  way  the  interconnection  of 
economic  botany  and  chemical  industry  would  be 
strengthened  to  the  mutual  advantage  of  science 
and  commerce. 
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The  use  mi'  hypochlorite  solutions  in  surgery  has 
now  become  world-vide,  but  great  difficulty  is 
encountered  in  tropical  countries  in  preparing 
solutions  of  a  definite  composition  owing  in  the 
Instability   of  hypochlorite    compounds.    Ordinary 

commercial   bleaching   powder  which,   apart    tr 

electrolysed  sodium  chloride  solutions,  is  the  source 
bom  which  all  hypochlorites  are  derived,  is  unfor- 
tunately a  very  uncertain  ami  unstable  compound 
and  deteriorates  rapidly  at  temperatures  consider- 
ably     lower      than      those     encountered      in     even 

moderately  hot  countries. 
Summer  temperature  in  Egypt  varies  from  98°  F. 

(37  C.)  en  the  coast  to  117JT.  (47°  0.)  in  the 
Sudan:  I  he  deterioration  of  bleaching  powder  in 
Alexandria   is  BO  great    that    a   sample  assaying  as 

low  as  11",,  ••available  chlorine"  is  still  regarded 

as  of  good  quality.  In  a  laboratory  experiment 
we  found  that  a  sample  which  assayed  originally 
."I  "available  chlorine"  when  exposed  to  a 
temperature  of  ::;  c.  (88-6°F.)  was  reduced  to  1% 
Strength  in  s  weeks,  while  at  45°  O.  1 11.".°  F.)  and 
50  C  (122°F.)  the  available  chlorine  had  com- 
pletely disappeared  in  three  weeks  and  a  fortnight 
respect  iveiy. 

It     is    obviously     impossible,     without     continual 

testing  by  chemical  methods,  to  make  up  solutions 

fur  Surgical  or  general  disinfection  purposes  from 
a  product  which  is  steadily  deteriorating,  and  in  a 
field  hospital  testing  is  quite  out  of  the  question. 
We  have  been  experimenting  for  a  considerable 
lime  past  with  a  view  to  produce  a  hypochlorite 
compound  which  could  be  relied  on  to  give  a  fairly 
constant  assay  value  under  the  conditions  met  with 
in  Ihe  troplCS  and  have  succeeded  in  producing  a 
bleaching  powder  which  loses  at  a  temperature  of 
•15°  C.  from  3  to  10",,  of  its  efficiency  in  3  months 
instead  of.  as  with  ordinary  bleaching  powder, 
losing  the  whole  of  it   in  .'!  weeks. 

Calcium  oxychloride  reacts  in  presence  of  water 
giving  calcium  hypochlorite  and  calcium  chloride: 
the   moisture   in   the  bleaching   powder   therefore 

Contains  calcium  hypochlorite  anil  calcium  chloride 
in  solution,  and  it  is  Ihe  decomposition  of  this 
solution  of  hypochlorite  which  causes  the  instability 
of  the  bleaching  powder. 

The  reactions  involved  are  extremely  complicated, 
but  at  ordinary  temperature,  e.g.,  15° — 20°C.,  the 
main  reaction  may  be  represented  by  ihe  equation 

L,CalOCl),=2Ca('l,  +  (>  . 
At  higher  temperatures,  e.g.,  45°  C,  the  reaction  is 

more  complex:  the  main  feature  is  tin1  oxidation 
of  hypochlorite  to  chlorate,  but  free  chlorine  and 
water  arc  also  formed.  The  formation  of  water 
is  important  as  tending  to  hasten  the  decomposition 
of  the  remaining  bleaching  powder.  The  formation 
of  chlorate  is  of  considerable  Importance,  as  its 
presence  is  undesirable  when  Ihe  bleaching  powder 
is  to  be  used  for  sterilising  drinking  water. 

In     our    first     experiments     we    endeavoured     to 

prevent  the  decomposition  of  the  bleaching  powder 
by  removing  the  water  by  desiccation.    It  is  very 

difficult   to  remove  the   last    traces  of  moisture    by 

this  method  and  a  considerable  amount  of  chlorine 
is  lost   in  the  process.     A   good  tdeaehing  powder 


B8Saying     31*96%     available    chlorine,     when     dried 

iii  iiiriiu  over  sulphuric  acid  ai  room  temperature 

for  three  days,  lost  6%  of  ils  "available  chlorine," 
anil  this  dried  powder  in  sealed  lubes  when  in- 
cubated at  37°0.  for  •_'  months  lost  92%  of  its 
"available  chlorine."  Another  sample  of  the 
same   powder  was   left    at    room   temperature   Jtt 

rtiriin  ever  sulphuric  acid  for  s  months  :  at  Ihe  end 
of  thai  time  it  assayed  36'14%  "available  chlorine" 

and  still  contained  0*8%  of  moisture.    This  almost 

dry  powder  when  healed  lo  1-7  ('.  for  111  weeks  lost 
"ill  ,  of  ils  "  available  chlorine,"  a  decided  Improve- 
ment on  ordinary  bleaching  powder  which  as  before 
staled  lost  1011",,  of  ils  "available  chlorine"  in 
■*!  weeks.  This  desiccated  powder  was  very  hygro- 
scopic, rapidly  re-absorbing  enough  moisture  to 
effect  decomposition. 

We  then  tried  mixing  an  absorbent  with  (lie 
bleaching  powder,  and  by  using  freshly  ignited 
qulckUme  for  this  purpose,  have  succeeded  ill  pro 
dueing  a  dry  powder  which  will  stand  a  severe  test. 
A  mixture  of  freshly  ignited  quicklime  With  bleach- 
ing powder  in  equal  proportions  kepi  at  a  tempera- 
ture of  60°  C.  for  li  weeks  lost  9%  and  another 
sample  of  Ihe  same  mixture  at  .'17°  C.  lost  only  4% 
of  its  "available  chlorine"  in  3J  months. 

The  bleaching  powder  on  the  market  at  the  lime 
these  experiments  were  carried  out.  was  not  of 
such  good  quality  as  that  obtainable  before  Ihe 
war:  the  best  samples  we  could  procure  assayed 
:::;  to  35%  "  available  chlorine,"  whereas  3G  to  38% 
was  Ihe  pre-war  standard.  Pile  moisture  varied 
from  9*5  to  1(1%. 

Theoretically  a  bleaching  powder  containing  10% 

of    moisture    requires    31    gnus,    quicklime     per 

100  grms.  to  absorb  the  water:  or  a  mixture  of 
76*4%  bleaching  powder  and  23*6%  lime  should  be 
quite  dry,  all  the  water  having  gone  lo  form  calcium 
hydroxide.  The  quicklime  used  in  our  experiments 
was  prepared  by  igniting  marble  and  contained 
92%  CaO,  therefore  the  proportion  for  the  above 
should  be  74'4%  bleaching  powder  to  25*6%  quick- 
lime, in  actual  practice  better  results  are  got  if 
excess  of  lime  is  used  :  in  this  case  ihe  proportion 
should  be  70%  bleaching  powder  to  30%  CaO. 

Seven  samples  of  bleaching  powder  were  used  in 
the  experiments  detailed  in  Ihe  tables:  they  are 
numbered  A  to  G  and  are  referred  to  in  Ihe  tables 
under  these  letters — 

"  Avaalabla 

chlorine "  Moisture 

%  % 

Sample  A      340S  9*7 

B      33*37  12*6 

O      28*75  15*6 

D      35*3  16*0 

E       3106 

F       35*14  OK* 

G       280  —   r 

•   Simple  dried  >'"  vacuo  over  sulphuric  acid. 

t   Hulk  sample  kept  in  cask  for  disinfection  purposes. 

Table  I.  gives  details  of  some  experiments  with 
unmixed  bleaching  powders:  they  show  very  rapid 
deterioration  and  serve  as  controls  to  the  experi- 
ments in  Table  II.  The  percentages  of  calcium 
chlorate  in  the  samples  are  shown  in  the  table  as 
they  arc  referred  to  later  in  connection  with  the 
Sterilisation  of  drinking  water. 

Table  II.  is  in  three  seel  ions,  giving  experiments 
at  45° C.  and  37°  C,  and  also  showing  the  difference 
in  Ihe  results  when  tin-  samples  are  in  sealed  glass 
lubes,  r.r  in  corked  bottles.  The  difference  in  the 
results  in  experiments  1  and  1S  is  very  striking: 
both  samples  were  made  up  at  Ihe  same  time  and 
received  the  same  treatment  throughout,  except 
that  Xo.  1  was  sealed  up  in  glass  tubes,  and  No.  IS 
was  in  a  wide-mouthed  bottle  with  a  tightly  fitting 
cork.     There    was  a   considerable  pressure  of   ga< 
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in  the  sealed  tube  after  15  weeks,  the  gas  was 
colourless  and  contained  hypochlorous  acid  :  it  is 
probable  that  the  pressure  of  gas  establishes 
equilibrium  in  the  system  and  prevents  further 
decomposition.  This  and  other  chemical  problems 
encountered  iu  the  course  of  these  experiments  are 
being  further  investigated  and  will  be  dealt  with 
in  a  subsequent  communication. 

Another  point  requiring  further  investigation  is 
brought  out  in  Exp.  7,  sample  D :  this  sample 
assayed  1C%  moisture  and  35a%  "available 
chlorine  "  and  when  mixed  with  lime  showed  a 
distinct  loss  of  strength,  the  30%  mixture  assaying 
2230  "  available  chlorine "  instead  of  2485  theo- 
retical :  in  sample  A  with  9'7%  moisture  to  34% 
"available  chlorine"  the  loss  is  not  so  great — the 
actual  value  is  2307%  instead  of  2385%  theoretical. 
This  reaction  is  of  considerable  importance  and 
shows  that  it  is  advisable  to  choose  a  sample  of 
bleaching  powder  containing  as  low  a  percentage 
of  moisture  as  possible  for  preparing  the  quicklimed 
bleaching  powder  mixture. 

Referring  to  the  figures  in  the  column  showing 
percentage  loss  of  "  available  chlorine,"  two  ex- 
periments, Nos.  4  and  7,  show  a  much  higher  loss 
than  the  others  :  in  both  cases  the  amount  of  lime 
in  the  mixture  was  below  the  theoretical  required 
for  absorption  of  moisture  iu  the  samples.  In  the 
other  experiments  in  Section  I.  where  excess  of 
lime  was  used,  the  decomposition  was  very  much 
reduced.  The  figures  in  this  column  should  be 
compared  with  those  in  the  last  column  of  Table  I. 
As  a  general  conclusion  from  the  tables  it  may  be 
stated  that  if  a  bleaching  powder  containing  as 
low  a  percentage  of  moisture  as  possible  is  mixed 
with  one-fourth  more  than  the  theoretical  amount 
of  freshly  ignited  quicklime  necessary  to  absorb 
the  moisture,  a  product  will  be  obtained  which, 
when  suitably  packed  in  air-tight  containers,  will 
withstand  any  temperature  likely  to  be  encountered 
in  the  troiiics.  The  question  of  packing  in  bulk 
must  be  tried  on  a  commercial  scale,  and  arrange- 
ments have  been  made  to  have  this  done. 

For  the  preparation  of  "Eusol"  the  new  quick- 
limed  bleaching  powder  can  be  used  without  any 
difficulty;  if  allowance  is  made  for  the  fact  that 
the  average  value  of  the  new  powder  (containing 
30  to  40%  CaO.)  is  from  20  to  23°0  "available 
chlorine." 

As  remarked  earlier  in  this  paper,  the  presence 
of  calcium  chlorate  iu  a  bleaching  powder  which  is 
to  be  used  for  sterilising  drinking  water  is  very 
undesirable  owing  to  its  unpleasant  taste.  In 
commercial   bleaching   powder   the   percentage   of 


chlorate  is  very  small,  and  when  the  bleaching 
powder  deteriorates  at  ordinary  temperature  very 
little  chlorate  is  formed.  Pattinson1  showed  that 
no  chlorate  was  formed  in  12  months  at  15°  C.  : 
1%  was  formed  at  21°  C.  :  and  37%  at  265°  C. 
Continuing  the  experiments  at  higher  temperatures 
we  obtained  the  following  results: — 9%  of  calcium 
chlorate  formed  in  8  weeks  at  37°  C. ;  1092%  in 
4  weeks  at  45°  C. ;  and  90%  in  3  weeks  at  50°  C. 
The  intermediate  figures  are  given  in  detail  in 
Table  I. 

A  method  employed  for  sterilising  drinking  water 
in  the  field  is  to  add  a  definite  quantity  of  bleach- 
ing powder  to  successively  increasing  measured 
quantities  of  water  in  suitable  vessels  till  a  point 
is  reached  at  which  the  solution  just  reacts  for  free 
chlorine  when  tested  with  potassium  iodide  starch 
paper  :  from  the  data  thus  obtained  the  amount  of 
bleaching  powder  to  be  added  to  the  water  tank  is 
calculated.  It  is  obvious  from  Table  I.  that  at  a 
high  temperature  deterioration  is  rapid  and  the 
amount  of  calcium  chlorate  formed  is  large.  In 
applying  this  method  in  a  hot  country  more  bleach- 
ing powder  is  needed  on  each  successive  occasion 
and  therefore  more  calcium  chlorate  is  added  till 
a  point  is  reached  when  the  water  becomes 
absolutely  undrinkable.  Of  the  complaints  which 
are  made  with  regard  to  chlorinated  drinking  water 
the  most  bitter  come  from  the  Mediterranean  area  : 
this  is  probably  due  to  the  amount  of  chlorate 
which  has  been  formed  when  the  bleaching  powder 
deteriorated  at  a  high  temperature.  With  quick- 
limed  bleaching  powder  the  conditions  are  much 
improved,  as  may  be  seen  from  the  figures  in  the 
last  column  on  Table  II.  Waters  were  made  up 
from  different  samples  of  ordinary  and  quicklimed 
bleaching  powder  which  had  been  exposed  to  high 
temperatures,  and  it  was  found  that  those  from 
the  bleaching  powders  containing  G  to  7%  calcium 
chlorate  were  much  more  disagreeable  than  those 
from  the  quicklimed  powders,  none  of  which  con- 
tained more  than  1'3%  calcium  chlorate. 

Conclusion. — Bleaching  powder  in  hot  countries 
loses  efficiency  owing  to  the  moisture  present  in  the 
powder.  If  quicklime  be  added  it  combines  with 
the  moisture  and  to  a  large  extent  prevents  decom- 
position of  the  hypochlorite. 

The  details  set  forth  in  the  paper  show  that  there 
is  much  room  for  improvement  in  the  present 
method  of  supplying  this  important  chemical  to 
tropical  countries.  The  treatment  described  has 
the  advantage  of  a  conservation  of  efficiency  with 
a   consequent   saving  in  shipment. 


i  This  J.,  1888,  188. 


Table  I. 


Exp.  no. 


Sample 


T-mp. 


Percentages  of  "  available  chlorine  "  and  calcium  chlorate  after 
exposure  for 


0  week 


1  week 


B 
C 
D 

F 
G 


37°  C. 
45°  C. 
50°  C. 
45°  C. 

45°  C. 
45°  C. 

45°  C. 

15°  C.  to 
20°  C. 


[  34  08 

I  0-75 

I  3408 

1  0-75 

I  3408 

I  0  75 

f  33  37 

I"  28-75 

f  35  5 

f   301 4 


28  57 
15 


8-1 

65 


30-53 


2  weeks       3  weeks 


9  58  — 

7  5 

—  Nil 

90 

4  08  — 


0-5  — 

6  "(5  — 

0-88  — 

120  — 

29-46  — 

after  3  years 


4  weeks      8  week 


1526 
5-4 
016 

10  92 


1-21 

90 


5  weeks 

20  92 

3  0 


10  weeks 
17-75 

615 
1114 

117 


Loss  of "  available 
chlorine  " 


Per 

100  grms. 


32  87 

33  92 
34-08 
28-69 
28  25 
3462 

17-39 


% 


96 

99 
100 
86 
98 
97 

50 


NOTE.- 


-The  upper  figures  in  columns  4  to  0  are  percentages  of  "  available 

calcium  chlorate. 


chlorine  "  and  the   lower  figures 
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Tahi.k  II. 


Biperi< 

nii-iit  and 
sample 


Theory 


c*o 

Present 


PoMeflfagfl  ol  available  chlorine  after  exposure  for 

KT1MS 

&  weeks    B  weeks    9  weeks   1U  weeks  15  weeks'  powcUr 


Loss  of  available 
i  i  J- >rinc 


Coleiom 

rhlural-u 


5  weeks 

B  weeks 

9  weeks 

%      {Original 


Final 


1  A 

2  15 

B„ 

4  C 

■■■■ 

ii  .. 

7  11 

S.. 

9„ 

10  H 

11 .. 

Ii"  (' 

1.1 .. 

14  .. 

16  1) 

lo.. 

17., 

Samples  heated  in 

sealed  g 

ABB  tuli 

-  at  4.".' 

('. 

% 

% 

grms. 

>:.. 

-•• 

SO 

23  07 

29  is 

— ■ 

82-18 

— 

— 

22  is 

089 

3-8 

0  52 

30-6 

4(1 

JIMP.' 

Id  17 

1828 

— 

18-6 

— . 



1  52 

7-6 

0-79 

.-,11 

Hi  LA 

16  79 

16-08 

14-9 

— 

14-9 



1  26 

81 

oo 

36 

30 

80-12 

17-76 

Hi' 

— 

— 



. 

5-92 

29  4 

, 

10 

hi  us 

16-33 

16-62 

— 

15  17 





1-51 

90 



.->(> 

14  37 

13-12 

_ 

— 

— 

1278 



1  -59 

II 



36 

80 

82-36 

21  30 

20-23 

— 

17 

— 



5-30 

23-9 



,, 

10 

80-23 

181 

17-92 

— 

17  92 





2-31 

114 



II 

50 

16-07 

16-86 

— 

— 

— 

14-75 

— 

1-22 

8 

— 

12 
12 
0-9 


0(5 
1  05 


Samples  heated 

in  sealed  tubes  at  37°  C. 

30-6 

40 

20-02 

1840 

18-40 

181 



181 

. . 

1  92 

9-6 



50 

1616 

— 

hi  15 

. — 

— 

16-97 

018 

11 



36 

30 

20  12 

18  1 

17  -76 

17  75 

— 

17-39 

— . 

273 

13 



40 

1608 

1033 

1520 

1502 

15  17 

— 



1-51 

9 



50 

14  37 

12  35 

— 

— 

12-78 

— 



1-59 

11 

— 

36 

30 

22  30 

81-30 

21-30 

19  52 

— 



19  87 

2  49 

11 



40 

20-23 

18-46 

1840 

1803 

— 

17-92 



2-21 

10-9 

; 

t» 

50 

1597 

16-26 

— 

— 

— 

1502 

— 

035 

2 

— 

1  :!.-. 


Sampl 

38  heated  in  corked  bottli 

s  at  45° 

C. 

18  A 

28 

30 

23  07 

2201 

20-59      18-81 

. — . 

16-68 



639 

27 

0-52 

1-2 

19  .. 

in 

19-88 

19  17 

18-40 

17  04 

— 

13  49 

6-39 

32 

045 

10 

2h  B 

30  5 

30 

23-29 

19  52 

— 

17  39 

— 

1562 

— 

7  67 

32 





21  .. 

50 

16  15 

15  79 

15  08 

14  9 

— 

14-9 

— 

1  25 

7-7 

— 

— 

22  E 

so 

21  74 

20-96 

— 

— 

— 

1917 

2-57 

11 

— 

— 
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NOTE  ON  TRYPSIN,  AND  A  NEW  METHOD  OF 
PURIFYING  ENZYMES. 

HV    .JOSEl'II    T.    WOOD,     F.I.I  . 

In  a  paper  entitled  "  A  new  method  of  Isolating 

trypsin,"  I..  Holzberg1  refers  h>  some  work  carried 
out.  by  Robertson,'  who  found  that  when  one 
drop  of  a  saturated  solution  of  safranine  is 
added  to  6  or  10  c.c.  of  neutral,  or  very  faintly 
alkaline,  0-5%  solution  of  Griiblor's  trypsin,  a  light, 
Boecnlent,  colcrared  precipitate  slowly  appears  and 
gradually  settles.  It  was  assumed  that  the  sub- 
stance precipitated  by  Bafranlne  Isactnally  trypsin, 
since  the  supernatant  liquid,  although  containing 
substances  precipitated  by  alcohol,  is  practically 
free  from  enzymes.  Holzberg  has  repeated  Robert- 
son's ex]K>riment.  To  solutions  of  Grttbler's  trypsin, 
Fairehild's  trypsin,  and  ai|ueous  extracts  of  sheep's 
pancreas,  he  added  three-eighths  of  the  volume  of 
a  0-8%  solution  of  safranine.  The  precipitates  were 
Collected  and  washed,  and  their  proteolytic  action 
tested  by  digesting  with  a  solution  containing 
2  grins,  of  casein  (Gross  test).  The  results  are 
given  in  the  following  summary  :  — The  substance 
which  is  precipitated  by  the  addition  of  safranine 
to  aqueous   solutions   of  GrUbler'a   or  Fairehild's 

trypsin,  or  to  aqueous  extracts  of  pancreas,  has  a 
si  long  proteolytic  action,  contains  safranine,  is  very 
sparingly  soluble  In  water,  and  insoluble  in  organic 

i  J.  Biol.  Chem.,  1913,  14,  335. 
"  J.  Biol.  Chem.,  1907,  2,  317. 


solvents.  After  the  substance  has  been  removed 
from  aqueous  solutions  of  commercial  trypsin  or 
pancreas  extract,  a  considerable  quantity  of  a  sub- 
stance remains  in  solution,  which  is  preeipitablc  by 
alcohol,  and  in  the  case  of  pancreas  extract,  a 
further  precipitate  is  obtained  by  means  of  an 
alcohol-ether  mixture  (3  to  1).  These  substances 
are  practically  devoid  of  proteolytic  activity. 

I  repealed  this  experiment  by  adding  a  0-1%  and 
also  a  saturated  solution  of  safranine  to  various 
infusions  containing  trypsin.  An  aqueous  ext  Fact 
of  the  pancreas  gave  a  considerable  precipitate, 
which  behaved  in  exactly  the  same  way  as  the  pre- 
cipitate obtained  by  Holzberg.  Instead  of  using 
the  Gross  test,  I  used  the  gelatin  test  (this  J.,  1912, 
1105).  I  found  it  impossible  to  separate  the  precipi- 
tate from  the  filter,  as  it  dried  into  a  horny  film. 
The  paper  was  therefore  cut  up  into  small  pieces, 
and  in  order  to  obtain  some  quantitative  data  it 
was  cut  into  one-inch  squares,  which  were 
weighed,  and  these  were  then  ruled  into  100  divi- 
sions and  the  small  squares  placed  in  the  gelatin 
tubes.  It  was  found  that  six  squares  liquefied,  but 
live  did  not.  The  approximate  weight  of  precipitate 
on  one  square  inch,  assuming  it  to  be  uniform,  was 
5-5  mgrms.  The  precipitate  on  001  sip  In.  would 
therefore  be  0-055  mgrm.,  so  that  the  quantity  of 
dry  precipitate  which  is  active  lies  between  0-3.'! 
and  0  27  nigral. 

Since  the  whole  of  the  gelatin  was  liquefied,  it 
was  evident  that  the  substance  causing  the  lique- 
faction was  soluble,  and  it  therefore  seems  that 
Holzberg,  by  washing  his  precipitate,  has  removed 
considerable  quantities  of  enzyme.  On  repeating 
the  experiments  with  one  of  my  own  trypsin  pre- 
parations, which  was  comparatively  free  from  albu- 
minous matter,  I  was  surprised  to  find  that  no  pre- 
cipitate was  formed,  i.e.,  the  ordinary  preparations 
of  trypsin,  and  aqueous  extracts  of  pancreas,  gave 
precipitates,  but  the  purified  preparation  (the 
strength  of  which  was  equal  to  that,  of  the  crude 
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preparation)  gave  no  precipitate.  II  appears,  there- 
fore,  that  the  matter  precipitated  by  safranine  is 

an  albuminous  compound,  which  carries  the  enzyme 
down  with  it,  and  that  the  precipitation  by  this 
method  does  not  produce  an  enzyme-safranine  com- 
pound. The  method  appears  to  be  analogous  to 
that  used  by  Cohnheima  for  the  precipitation  of 
diastase  from  saliva  by  means  of  calcium  phosphate. 
in  which  a  certain  quantity  of  phosphoric  acid  was 
added  to  saliva  and  the  liquid  neutralised  with  lime 
water,  which  caused  a  copious  precipitate  of  calcium 
phosphate.  This  precipitate  carried  down  with  it 
a  large  proportion  of  the  proteins  of  the  saliva, 
together  with  the  diastase  or  ptyalin.  The  pre- 
cipitate was  then  collected  by  filtration,  and  ex- 
tracted with  a  volume  of  water  equal  to  that  of 
the  saliva  originally  used.  The  diastase  is  slightly 
more  soluble  than  the  proteins,  and  accordingly 
passes  into  solution  first.  Cohnheim  repeated  this 
process  several  times,  and  finally  precipitated  the 
last  extract  by  the  addition  of  alcohol.  This  pre- 
cipitate was  collected,  washed  with  alcohol,  and 
dried  over  sulphuric  acid,  appearing  then  as  an 
amorphous  white  powder,  freely  soluble  in  water. 
The  author  considered  it  to  be  free  from  proteins 
as  its  solution  did  not  yield  the  usual  reactions 
characteristic  of  these  bodies.4 

I  have  not  yet  had  the  opportunity  to  compare 
the  nitrogen  content  of  the  purified  trypsin  with 
that  of  the  trypsin  before  purification  by  the  method 
I  am  about  to  describe.  This  would  have  an  im- 
portant bearing  on  the  constitution  of  the  enzyme. 

On  referring  to  Robertson's  book  on  the  proteins.5 
I  find  that,  speaking  of  his  own  work  two  years 
earlier,  1m-  says,  in  the  course  of  a  discussion  on  the 
compounds  of  proteins  with  dyes,  "  I  have  found 
that  in  faintly  alkaline  solution  trypsin  or  some 
constituent  of  Grubler's  trypsin  (nach  Spalteholz) 
forms  an  insoluble  compound  with  safranine": 
from  this  it  appears  that  Robertson  himself  was 
doubtful  whether  the  precipitate  was  a  compound  of 
trypsin  ami  safranine 

The  method  of  purification  of  the  enzyme  which 
I  adopted  is  a  very  simple  one,  and  so  far  as  I  know 
has  not  been  previously  described :  it  depends  on  the 
fact  that  cellulose  absorbs  the  impure  compound 
of  proteins  and  enzymes,  and  that  after  drying,  the 
colloidal  protein  portion  adheres  firmly  to  tire  paper, 
whereas  the  enzyme  is  very  easily  soluble.  The 
method  is  as  follows: — 

Ordinary  circles  of  Swedish  filter  paper  (J.  II. 
Munktell),  12£  cm.  diani  ,  area  122  sq.  cm.,  ash 
0-00095  grin.,  averaging  in  weight  0-87  grm.  air-dry, 
were  soaked  in  the  impure  enzyme  solution,  and 
dried  quickly  in  a  current  of  hot  air.  The  average 
increase  in  weight  was  0054  grm..  i.e.,  they  contain 
about  0-0%  of  added  matter,  or  0-41  mgrm.  per  sq. 
cm.  When  such  paper  is  placed  in  water,  the 
enzyme  dissolves  quickly  to  a  perfectly  clear  solu- 
tion in  a  few  minutes,  but  the  eolloidal'matter  with 
which  it  is  associated  adheres  firmly  to  the  paper: 
the  solution  is  filtered  after  15—20  minutes,  bv 
which  time  the  whole  of  the  enzyme  matter  is  dis- 
solved. If  left  for  a  longer  time,  proteins  begin  to 
dissolve,  and  the  enzyme  strength  decreases. 

When  a  solution  of  safranine  is  added  to  the 
enzyme  solution  prepared  in  this  way,  no  precipi- 
tate is  produced,  and  the  solution  passing  through 
the  tiller  is  as  active  as  the  original  solution  due 
account  being  taken  of  the  dilution.  The  following 
experimental    results  were  obtained  :—  1-S3GG  grm. 


3  Virchow's  Archiv,  1863,  28,  211.       J    Revnolrls  Oreen 
The  Soluble  Ferments  (Camb.  Univ.  Pi-ess  1899°P    15 

4  S'noe  writing  this  paper  the  author    has  attempted  to 
cePsPshu  8  meth°d  l°  ,ryPSiD'   b"<   '-as  been  unsue 

ologJ)%rt!\1'o9.(l,niV-  °f  Ca]ifornia  Publications  in  Physi- 


of  the  paper  impregnated  with  enzymes  was  stirred 
in  183  c.c.  of  distilled  water  for  15  minutes,  and 
then  filtered;  0-6  c.c.  of  the  filtrate  was  found  to 
liquefy  the  standard  gelatin  tube  under  the  same 
conditions  as  in  the  test  previously  described  (this 
.T.,  1912,  1105.),  corresponding  to  G  mgrms.  of  the 
paper.  The  G  mgrms.  of  paper  contained  0-34  mgrm. 
of  original  extract. 

A  test  of  the  original  extract  showed  0-35  mgrm. 
of  matter  capable  of  liquefying  the  gelatin,  but 
the  soluble  matter  in  the  G  mgrms.  of  paper  was 
found  by  evaporation  of  the  filtrates  to  be 
0-23  mgrm.,  so  that  the  enzyme  has  been  puri- 
fied to  this  extent:  i.e.  35%  of  non-enzyme  matter 
has  been  removed.  For  comparison  it  may  be 
useful  to  give  results  for  Griibler's  pancreatin, 
which  I  have  always  used  as  a  standard  of  com- 
parison :  it  is  labelled  "  I'ankreatin  Dr.  G.  Griibler 
&  Co.,  Leipzig  ";  01  gnu.  dissolved  in  about  30  c.c. 
of  alkaline  water  digests  8 — 10  gnus,  of  moist  blood 
fibrin:  0-52  mgrm.  of  the  original  solution  liquefied, 
and  0-5G  mgrm.  filtered  through  paper  liquefied,  i.e. 
my  purified  preparation  is  2J  times  as  strong  as 
Grubler's  trypsin.  It  may  be  noted  that  about 
20%  of  the  Griibler  trypsin  was  insoluble  in  water. 

I  do  not  suppose  for  a  moment  that  the  prepara- 
tion I  have  made  is  a  pure  enzyme,  and  I  have  not 
been  able  to  ascertain  how  far  the  purification 
can  be  carried  by  the  above  method,  but  I  have 
reason  to  believe  that  the  purer  the  enzyme  the  less 
colloidal  is  its  character,  and  that  it  will  pass 
through  a  membrane.  Professor  Kipping  has  kindly 
examined  a  solution  of  the  purified  enzymes  with 
the  polariscope  in  order  to  ascertain  if  it  is  optically 
active.  The  solution  contained  011S4  grm.  of  solids 
per  100  c.c,  which  was  a  strong  solution  from  the 
point  of  view  of  enzyme  activity,  being  about  three 
times  as  strong  as  those  I  have  usually  employed. 
No  rotation  of  the  plane  of  polarisation  could  be 
detected  in  a  200  mm.  tube.  The  following  are  the 
minimum  quantities  of  material  required  to 
liquefy  the  gelatin  in  the  test  described  :  — 
Griibler's  pancreatin  (unfiltered),  0-5G  mgrm. ;  do. 
(filtered),  0-52:  safranine  precipitate  from  pancreas 
extract,  0-30;  pancreas  extract  on  paper,  0-34;  puri- 
fied enzyme,  0-23  mgrm. 

From  the  above  facts  I  draw  the  conclusion  l  ha  I 
the  enzyme  itself  is  extremely  soluble,  whereas  the 
protein  matter  with  which  it  is  associated  is  diffi- 
cultly soluble,  and  this  difference  in  solubility  may 
be  used  to  purify  the  enzyme. 

Discussion. 

The  Chairman  said  that  most  people  who  had 
attempted  to  purify  enzymes  had  come  to  the  con- 
clusion that  the  more  they  were  "  purified  "  the 
less  pure  they  became.  That,  however,  did  not  seem 
to  be  the  experience  in  this  particular  case. 

Professor  F.  S.  Kipping  said  that  he  thought  the 
discovery  of  Mr.  Wood  might  be  one  of  the  most 
far-reaching  importance.  The  difficulty  of  purify- 
ing enzymes  was  one  with  which  workers  were  well 
acquainted,  but  it  seemed  probable  that  the  new 
method  would  enable  chemists  to  find  out  a  great 
deal  more  about  enzymes  than  they  knew  at 
present.  It  was  remarkable  that  although  the 
enzyme  was  so  soluble  it  was  completely  precipi- 
tated and  yet  when  the  product  was  merely  washed 
with  water  the  enzyme  was  almost  completely 
extracted. 

Dr.  R.  M.  Caven  asked  if  the  enzyme  was  preci- 
pitated along  with  protein  matter,  and  if  so  was 
it  a  case  of  adsorption? 

Mr.  J.  M.  Wii.kie.  referring  to  the  point  raised 
by  Prof.  Kipping,  asked  if  it  was  not  likely  that 
the  phenomenon  referred  to  was  not  wholly  col- 
loidal. It  seemed  not  impossible  that  on  drying,  the 
protein  was  coagulated  and  so  its  solution  rate  sufti- 
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partial  separation 


rlently  diminished  ii>  enable 
to  }«■  effected. 

Mr.  Wood,  in  reply,  explained  thai  the  safranlne 
precipitate  was  practically  insoluble;  when  the  pi* 
clpltate  was  wel  lie  considered  thai  the  enzyme 
adhered  Brmly  to  It,  but  when  II  was  dry  the 
enzyme  dissolved  rapidly.  Referring  to  Dr.  Caven's 
.mil  Mr.  Wllkie'a  remarks,  in- said  thai  the  pheno- 
menon was  undoubtedly  one  of  colloidal  adsorption. 


Meeting  lniii  at   University  College    mi 
Vovi  mbi  r   20<ft,    1918. 


Morphine  content  in  dried  opium 


DR.    It.    M.   CAVKN    IN   THE  CH  Ml!. 


THE    EFFECT  OF    HEATING    OPIUM   ON    ITS 
MORPHINE    CONTENT. 

HY    HABOLD    E.    ANNETT,   ll.sc.  ( I.O.N1).  t,    P.I.O.,    AND 
ll.UliiAYAI.  siniiii,   B.SO. 

(Agricultural  College,  Cawnpore,  India.) 

We   have  observed  that  if  opium  is   heated   in  a 
water  oven  for  some  days  the  morphine  content  as 

determined  by  the  B.P.  process  appears  to  be  much 

lower  than  if  the  fresh  sample  is  analysed  in  the 
moist  condition  and  the  moisture  then  allowed  for. 
Evan'  refers  to  the  loss  <d"  morphine  which  takes 
place  <>n  heating  moisl  opium.  Carles'  has  shewn 
that    opium  extracts  decompose  on  concentration 

at    1(H)0  C.      Dcbourdeaux'  stales  that  the  amounl  of 

morphine  iu  opium  decreases  with  age,  and  that 
this    decrease  appears  to  be  due  to    a   chemical 

change.  If  this  is  so  then  one  could  expect  a 
more  rapid  change  to  lake  place  on  heating, 
l.csure'  linds  that  morphine  hydrochloride  solutions 

undergo  a  change  when  heated,  oxymorphine  being 
Formed  bul  no  apomorpbine,  and  that  the  change  is 

favoured     by    the    presence    of    a    minute     trace    of 

alkali.  Feinberg3  agrees  thai  no  apomorpbine  is 
formed  during  the  healing  or  storage  of  solutions 
of  morphine  or  of  its  hydrochloride. 

/•,',/■/><  rimental. 
The  morphine  in  a  sample   of  well  mixed  moist 
opium  was  estimated   by  the   B.P.  1914  and  1898 

methods  respectively,  both  on  the  fresh  sample  and 
after  healing  for  six  days  in  the  water  oven  and 
then  making  up  to  the  original  weight  with  dis- 
tilled water.  The  samples  lost  weight  continually 
when  heated.  The  rcsulls  were  as  follows:  S  grin, 
sample,  unhealed  7-18%,  after  t!  days'  healing  6-31% 

of  morphine  by  B.P.  1914  method.  14  grm.  sample, 
7i."i  and  G-36%  respectively  by  B.P.  istis  method. 

Three  other  samples  of  opium  were  then  taken 
and  a  portion  of  each  was  spread  on  a  glass  plate 
and  dried  in  the  water  oven.  After  one  day  the 
opium  was  scraped  oft"  the  glass  plate,  ground  to 
a  powder,  and  sifted,  and  the  drying  continued  for 

two  days  more.  Another  portion  of  each  of  the 
three  samples  was  dried  in  ruiiiu  over  concentrated 
sulphuric  acid  al  the  air  teni|ieruture.  The  samples 
were  powdered  as  soon  as  I  hey  were  dry  enough 
and    the   drying   continued.     In    all    this    look    six 

days.    The  samples  dried  in  vacuo  were  extremely 

hygroscopic.  The  morphine  was  then  estimated  in 
Sgrms.  of  each  of  the  dried  samples  by  the  15. P. 
1914  process.     The  following  results  were  obtained  : 


Sample  n< 


i  Analytical  Notes,  la  14,  8,  46. 
2  J.  Pliarm.  Chun.,  11113,  B,»50. 
>  J.  Pharm.  China.,  1912,6,  491. 
*  J.  I'lmnii.  Cbim.,  1909.  30.  337. 
»  Z.  physiol-Ohein..  1913,  84,  363  ; 


Sample  dried  in  w  nl.i 
u\  en 


Sample  dried  i"  vacuo 


/o 

0 

to 

1 

(i-HG 

9'68 

•> 

752 

9-57 

8 

8'20 

10-36 

another  sample  of  moisl  opium  was  analysed  by 
the  method  of  the    B.P.    1914   in   triplicate,  both 

before  and   after   healing   in   a    water  oven    for  4S 
hours.     After  healing  the  sample  and  prior  to  the 

analysis  I  he  loss  in  weight  on  heating  was  made  up 

by  the  addition  of  distilled  water.    The  following 

rcsulls  were  obtained  : 


Sample  No. 

Percentage  Of  anhydrous  morphine  found 

Moist  sample,  unhealed 

Sample  after  heating 
for  48  hcurs 

1 
2 

3 

/o 
7'25 
7-14 
7'02 

0/ 

/o 
7-45 
7'43 
7'49 

Here  it  would  seem  that  heating  for  48  hours 
has  slightly  increased  the  morphine  content. 
Certainly  it    has  not  decreased   it. 

A  series  of  experiments  was  next  carried  out  to 
determine  the  effect  on  the  morphine  content  of 
healing  I  he  opium  for  various  lengths  of  time. 
The  method  of  analysis  used  was  that  of  the  Ii.I'. 
1944.  A  mass  of  moist  opium  was  thoroughly 
mixed  and  2(1  portions  of  S  grms.  each  were  rapidly- 
weighed  oil',  each  portion  being  spread  in  a  thin 
layer  on  a  glass  [date.  Two  portions  were  analysed 
at  once  and  the  remaining  24  portions  heated  in 
Hie  water  oven.  After  one  day  two  more  samples 
were  removed,  the  weight  of  each  made  up  to 
S  grms.  by  addition  id'  distilled  water,  and 
analysed.  Daily  two  more  samples  were  similarly 
removed  for  analysis.     The  results  were  as  follows  : 


Anhydrous 

moiphine 

Loss  in  weight  at 

heated 

in  moist  opium 

end  of  heating 

«i) 

(b) 

(a) 

(6) 



6'78 

6-87 

— 

— 

24 

6-43 

6'57 

1-773 

1-748 

48 

697 

6-91 

1-829 

1-803 

72 

6-66 

6'97 

1-856 

1-851 

96 

6-57 

6'62 

1-888 

1-881 

120 

6T2 

6'08 

1-870 

1-876 

144 

5'60 

6-14 

1-911 

1-894 

168 

5-66 

5'62 

1-951 

1-981 

192 

4'92 

4-79 

1-951 

1-960 

216 

4'79 

4'50 

1-954 

1-969 

240 

4'19 

4'24 

1-954 

1-983 

264 

4-26 

4'34 

1-972 

1-985 

288 

4-63 

5'00 

1-955 

1-934 

this  J.,  1913,32 


The  heating  has  therefore  had  a  very  marked 
effect  on  the  opium.  This  effect,  however,  did  not 
become  apparent  until  after  four  days'  heating, 
from  which  time  up  to  2(14  hours  there  seems  to 
have  been  a  steady  increase  ill.  the  loss  of 
morphine;  during  I  he  subsequent  24  hours  the 
morphine  contenl  appears  to  have  increased.  The 
figures  shewing  the  loss  of  weight  on  heating  after 
the  various  intervals  of  time  indicate  that,  after 
the  seventh  dav  practically  no  further  loss  took 
place  This  fad  is  of  interest  in  that  it  indicates 
thai  I  lie  loss  id'  morphine  does  not  coincide  with 
■i  loss  of  volatile  constituents  from  the  opium. 

\  series  of  experiments  was  designed  to  compare 
lb,,  results   obtained  when  the   opium    sample   is 
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dried  (a)  in  vacuo  and  (6)  in  a  water  oven  with 
those  obtained  when  (c)  the  sample  is  analysed  in 
i  he  fresh  moist  condition.  For  this  four  different 
lots  of  opium  were  taken,  the  method  of  B.P.  1914 
being  used  throughout.  After  two  days  the  samples 
in  the  vacuum  desiccator  (a)  were  powdered 
and  returned  to  the  desiccator  until  a  constant 
weight  was  registered  (7  days);  the  loss  of  weight 
was  then  made  up  with  distilled  water  and  the 
morphine  estimated.  The  samples  heated  in  the 
water  oven  (6)  were  powdered  after  three  days 
and  replaced  in  the  water  oven  for  9  days,  after 
which  time  the  loss  in  weight  was  made  up  with 
distilled  water  and  morphine  estimated.  The 
results  were  as  follows  : 


Anhydrous  morphine 
in  samples 

No.  1 

No.  2 

No.  3 

No.  4 

Dried  in  vacuo 
Dried  in  water  oven 
Undried     

q 
/o 

8-12 
5-43 
7-50 

/o 
5-66 
3-16 
5-36 

°/ 
/o 

4-11 
1-63 
3'62 

/o 
3-17 
1-16 
2-57 

The  drying  of  the  samples  in  the  water  oven  for 
12  days  has  therefore  resulted  in  a  much  lower 
recovery  of  morphine.  On  the  other  hand,  drying 
in  vacuo  appears  to  have  slightly  increased  the 
amount  of  morphine. 

We  have  as  yet  had  no  opportunity  of  inquiring 
into  the  nature  of  the  change  which  the  morphine 
undergoes.  If,  however,  samples  of  opium  are 
dried  in  vacuo  or  by  heating  in  a  water  oven,  we 
have  observed  certain  marked  differences  in  the 
resulting  products.  Firstly  the  heated  opium  is 
much  darkened  and  the  lime  extract  of  heated 
opium,  prepared  as  in  the  B.P.  process,  is  much 
darker  than  the  extract  obtained  from  unheated 
or  from  vacuum-dried  opium.  Moreover  the 
morphine  precipitated  from  heated  opiums  is 
always  contaminated  with  much  black  material. 
The  physical  character  of  the  heated  opium  is  also 
very  different  from  opium  which  has  been  dried 
in  vacuo.  The  latter  on  exposure  to  moist  air 
absorbs  moisture  rapidly  and  the  surface  of  some 
of  the  samples  might  almost  be  said  to  be  deliques- 
cent. In  the  case  of  samples  dried  in  the  water 
oven  the   absorption   of  moisture  is  very  slow  in 

comparison. 

Conclusions. 

1.  Opium  heated  in  the  water  oven  at  97° — 9S°  C. 
may  suffer  a  large  decrease  in  morphine  content. 
We  have  found  no  trace  of  this  effect  during  the 
first  five  days'  heating,  and  therefore  it  can  hardly 
affect  results  obtained  by  the  B.P.  method. 

2.  Opium  when  heated  in  the  water  oven  suffers 
a  marked  change  in  its  physical  properties. 

Discussion. 

Mr.  II.  Droop  Richmond  said  he  thought  there  was 
no  doubt  that  the  loss  of  morphine  on  heating  was 
due  to  oxidation :  morphine  could  be  converted 
completely  to  pseudo-morphine  by  peroxide,  but  he 
ilid  not  think  that  was  a  complete  explanation  of 
the  non-hygroscopic  property  of  the  opium  when 
dried  at  100°  C.  as  against  the  hygroscopic  character 
when  dried  in  vacuum.  Five  days'  heating  of  opium 
was  comparatively  ineffective  with  regard  to  the 
morphine  content.  That  was  rather  a  long  time 
for  drying  powdered  opium,  and  in  very  much  less 
than  that  time  it  lost  its  hygroscopic  nature.  That 
loss  and  the  fall  in  morphine  content  were  not 
due  to  the  same  cause.  Some  time  ago  they  had 
observed  in  Messrs.  Boot's  laboratory  similar 
phenomena  to  those  described  by  the  authors,  and, 
as  would  be  seen  from  Miss  lies'  remarks,  their 
results  broadly  confirmed  those  of  the  authors. 


Miss  L.  E.  Iles  said  that  during  the  past  few 
months  she  had  made  numerous  estimations  of  the 
morphine  content  of  Persian  opium  and  had  found 
that  moderately  prolonged  heating  (120  hours)  in 
the  water  oven  had  not  appreciably  diminished  the 
morphine  content,  thus  confirming  the  authors' 
experience  with  Indian  opium.  After  that  period 
of  heating  the  morphine  content  was  found  to 
remain  practically  constant,  and  in  one  case  even 
showed  a  slight  increase.  The  temperature  of  the 
water  oven  used  was  about  90°  C,  compared  with 
the  authors'  97° — 9S°.  The  following  results  were 
obtained,  the  alkaloid  in  each  ease  being  titrated  :  — 


After  heating  in  Mornhine 

water  oven       and  in  air    MorDnm8 
for  oven  (1 00-  C-  /o 

115°  C.)  for     


Sample  A. 
9'16%  morphine, 
8'36%  moisture 


Sample  B. 

10'62%  morphine, 

8'9%  moisture 


|  204  hrs. 

241  „ 

j  276  „ 

V324  „ 

(120  „ 

1 196  ,, 

-221  .. 

J  256  „ 

l304  „ 


12  hrs. 

8-69 

20     „   * 

6-52 

39'5     ,, 

551 

65'5     ,, 

4'92 

12     „ 

10'2 

24     „ 

9-97 

35-5     „   * 

8'38 

58     „ 

6-70 

84     „ 

5'69 

•  3  hours  at  120°  C 

For  three  hours  of  the  second  period  of  heating  of 
A  and  the  third  period  of  heating  of  B,  the  tempera- 
ture of  the  air  oven  was  maintained  at  120°  C. 
Both  samples  were  found  to  have  charred  slightly, 
showing  in  the  case  of  A,  6-52%  morphine  and  in  the 
case  of  B  S-38%.  From  then  onwards  the  tempera- 
ture of  the  air  oven  was  ikept  below  115°  C.  After 
the  last  period  of  heating  of  B,  a  gravimetric  esti- 
mation was  made  according  to  the  B.P.  189S  method, 
showing  6-2%.  A  portion  of  this  alkaloid  was 
titrated  indicating  5'69%  morphine.  It  should  be 
pointed  out  that  the  alkaloid  became  darker  in 
colour,  and  required  much  larger  quantities  of 
rnorphinated  water  to  produce  colourless  washings. 
and  was  less  readily  soluble  in  acid  water. 

The  Chairman  said  that  it  would  be  interesting 
to  know  if  the  loss  of  morphine  began  when  the 
opium  was  drying,  or  whether  the  drying  was  com- 
plete in  4  or  5  days  and  the  loss  commenced  then. 

Mr.  Richmond  suggested  that  during  the  drying 
there  was  a  good  deal  of  water  vapour  present  and 
oxidation  was  therefore  slow. 

Mr.  J.  M.  Wilkie  said  that  Indian  opium  had 
always  suffered  in  comparison  with  the  Smyrna 
variety  because  of  its  low  morphine  content.  The 
Persian  variety  was  intermediate  between  Indian 
and  Smyrna.  The  paper  appeared  to  have  an 
important  bearing  upon  the  original  morphine 
content  of  opium,  and  raised  the  question  whether 
Indian  opium  of  a  higher  morphine  content  could 
be  produced  by  a  modified  method  of  curing.  In 
the  B.P.  (volumetric  I  method  of  estimating 
morphine,  the  bulk  of  the  resinous  constituents  was 
rejected  owing  to  the  formation  of  insoluble 
calcium  compounds,  and  only  bases  strong  enough 
to  affect  the  selected  indicator  were  taken  into 
account :  it  was  possible  that  if  the  alkaloids  were 
weighed  instead  of  titrated  one  might  get  some 
valuable  information.  Most  of  the  moisture  in 
opium  was  probably  driven  off  in  about  6  hours 
and  probably  all  of  it  in  10  or  12  hours.  It  w:is 
well  known  that  morphine  was  very  readily  affected 
by  small  amounts  of  alkali,  and  it  was  possible 
that  the  much  greater  susceptibility  of  Indian 
opium  to  heat  was  due  to  some  such  cause.  Heated 
opium  presented  certain  points  of  distinction  in  the 
morphine    determination.      Instead     of    a    homo- 
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geneous  suspension  In  the  lime  stage,  dark  coloured 
resinous  masses  separated  which  might  occlude 
alkaloid.  The  resins  might  have  a  iiisiim-i  acid 
effect  i'ii  i he  morphine  molecule. 

Mr.  B.  ii.  r.iuui  Bald  that  In  his  experience  the 
loss  in  morphine  value  on  heating  Smyrna  opium 
was  not  so  great  as  with  the  Indian  opium  used  by 
the  authors.  If  moist  heal  reduced  (he  morphine 
value   Id   this   extent,    there   must    lie   an   enormous 

percentage  of  morphine  lost  in  making  extracts  by 
water  heating. 


Communication. 


VALUATION  OF   FERTILISERS. 

BY    J.      MAN     Ml'KUAY. 

The  unit  hitherto  employed  in  the  valuation  of 
fertilisers  was  the  ratio  of   price  to  percentage, 

and  was  used  to  assess  the  prices  of  oilier  grades 
of   the    same    material    by    multiplying     It    by    the 

percentages  of  fertilising  Ingredients  In  them.  This 
method  of  calculation,  it  will  be  seen,  is  merely 
simple    proportion    and     may     be    expressed    as: 

X*  =  —  x  p'.   where    x    is    the    market    price    of    the 

I> 
grade    that    contains    p    per    cent,    and    x'     is    the 
estimated    price    of    that    which    contains    p'    per 
cent  :  x/p  is  the  so-called   unit. 

The  system  was  simple  and  well  understood,  but 
when  the  necessity  for  controlled  prices  arose  the 
narrow  limits  within  which  it  is  applicable  appear 
to  have  been  recognised  for  the  first  time.  At  all 
events  it  broke  down  utterly  and  had  to  be  aban- 
doned. It  was  at  once  perceived  that  manufac- 
turers could  not  be  expected  to  sell  •JO",,  super- 
phosphate ai  half  Hie  price  of  the  in1:,,  grade,  and 
that  farmers  should  not  be  expected  to  pay  twice 
as  much   for   the  latter  as   for  the  former. 

In  this  system  it  was  assumed  111  that.  Ihe  value 
Ho  the  farmer)  of  a  fertiliser  is  proportional  to 
the  percentage  of  fertilising  Ingredients  in  it,  and 
(2)  that  tlie  price  varies  as  Ihe  value.  Neither  of 
these   assumptions  has   any    foundation   in    fact. 

If  a  quantity  of  basic  slag  containing  40%  of 
phosphate  be  mixed  with  an  equal  weight  of  sand, 
or  oiler  mm  reactive  substance,  the  mixture  will 
contain  20%  of  phosphate  and,  when  applied  to 
the  land,  will  produce  precisely  the  same  effect 
as  half  ils  weight  of  the  original  slag.  It  does  not 
follow,  however.  I  hat  if  the  original  slag  were 
valued  at  £4  per  ton  the  mixture  should  be  valued 
at  f  2  l>er  ton.  Assuming  that  the  expenses  of  appli- 
cation amounted  to  25s.  per  ton  (see  note  1)  in 
both  cases,  the  value  (to  Ihe  farmer)  of  the  mix- 
ture would  be  only  27*.  (W.  per  ton  because  the 
expenses  of  application  are  twice  as  much  for  the 
same  amount  of  phosphate  (see  note  2).  If  the 
difference  in  percentage  were  greater  than  in  the 
example  above,  the  difference  in  value  would  be 
larger.  The  "value"  per  ton  of  the  1%  grade. 
i.e.  the  unit,  would  not  be  2s.;  it  would  be  a  minus 
quantity.  In  short,  the  cash  "value"  of  fertilisers 
is  not  proportional  to  the  percentage  of  fertilising 

ingredients:  il  depends  upon  Ihe  expenses  of  appli- 
cation (freight,  cartage,  etc.)  and  varies  therefore 
with  the  circumstances  in  particular  cases. 

Obviousiv  no  reliable  Inference  regarding  the  effi- 
ciency of  fertilisers  can  be  drawn  from  the  prices 
of  the  same.  It  is  equally  impossible  to  infer 
market  prices  from  the  efficiency  as  estimated  by 
chemical  analysis  or  otherwise.  Unquestionably  the 
price  that  will  be  paid  (in  free  markets)  for  any 
fertiliser  increases  with  the  effective  value,  which 
in  turn  depends  upon  the  percentage  of  fertilising 
ingredients,  but  not  necessarily,  or  usually,  in  direct 
proportion      Demand  is  only  on^  of  the  conditions 


which   govern   market    p rices.     The   fatal  defect  Of 

the    system    of   unit    values    was    that   it   took  no 

account  of  the  supply  price,  which  is  governed  by 
ilia'  cost  of  production. 

Any   scheme  Of  Valuation  of  which   Ihe  object   is 

ta>  assess  the  prices  of  different  grades  of  ihe  same 
materia]  must  be  based  on  the  tact  that  the  price, 
in  free  markets,  comprises  iwo  elements,  oits.  di 
Ilia'  cost  of  production,  which  may  or  may  not  be 
constant,  ami  <2i  another,  quantity  which  varies 
with  tin'  demand  anil,  therefore,  with  ihe  quality 
(percentage  of  fertilising  Ingredients).  In  general 
ihis  is  expressed  by  x  i<  t -np  where  x  is  the  price, 
k  the  cost  of  production,  p  the  percentage  of  fer- 
tilising ingredient  and  n  is  a  coefficient  which 
depends  upon  x  and  k.  Since  up  L  =  x-k]  is  the 
difference  between  price  ami  cost  it  represents 
profit. 

The  schedule  prices  under  the  "Fertiliser  Prices 
Order,  191S,"  reflect  this  view  to  some  extent,  and 
may   be  used  to  illustrate  il. 

In  the  case  of  superphosphate,  for  instance,  the 
schedule  price  is  92s.  G<J.  per  ton  for  15%  grade 

and  rises  by  2*.  lid.  per  ton  for  each  additional 
1%  up  to  30%;  beyond  that  point  the  price  rises 
at  the  rate  of  is.  per  ton  up  to  44%,  the  highest 
grade  afl'ecicii  by  the  Order.  Within  the  limits 
specified  these  variations  in  price  are  concisely 
expressed  by  :  — 

(It  x  =92-5+2-5  (p- 15)  =  55+2-5p 
(2)  x' =1300+40  (p-30)  =  10+40p 
where   x   is  the   price,    in    shillings,   and   p   is   the 
percentage. 

When  p=30,  4p+10  =  2-5p+55  and  the  price  of 
that  particular  grade  may  be  calculated  by  either 
formula ;  it  is  130s.  per  ton. 

The  schedule  prices  include  cost  of  carriage  by 
rail,  estimated  at  an  average  of  12s.  Gd.  per  ton. 
This  amount  has  been  added  to  the  price  and  for 
present  purposes  should  be  treated  as  part  of  the 
cost  of  production.  If  it  is  deducted  we  must  put 
x-l2s.  6d.=k-12s.  Cd.  +  np.  The  above  formulae 
for  the  prices  of  superphosphate,  if  altered  in  this 
way,   become : — 

(1)   x  =  2-5p+42-5  and   (2)   x'=4p-2-5. 

Similarly,  the  schedule  prices  (including  carriage) 
of  basic  slag  may  be  expressed  by  : — ■ 

(1)  x  =  p+48  and    (2)   x'=l-5p+37. 
For    sulphate     of    ammonia     the     formula     is : 
x=13p-13-5. 

It  will  be  seen  that,  in  each  case  the  price  is 
made  up  of  two  quantities  corresponding  to  k  and 
np  respectively.  It  must  not  be  assumed,  however, 
that  the  values  found  for  k  in  these  equations 
necessarily  represent  the  actual  cost  of  production. 
The  method  by  which  they  were  deduced  and  the 
fact  that  two  widely  different  values— one  of  them 
a  minus  quantity— have  been  found  for  k  in  super- 
phosphate, preclude  any  such  inference.  This  does 
not  imply  that  the  prices  themselves  are  not,  fair 
and  reasonable.  It  means,  merely,  that  the 
"  Order "  is  not  a  scheme  of  valuation  and  that 
no  attempt  has  been  made  to  resolve  the  prices 
accurately  into  their  elements.  The  values  assigned 
to  n  in  the  schedule  prices  are  purely  arbitrary 
ami  the  difference  (x-np)  is  not  therefore  the  true 
value  of  k.  In  formulating  a  scheme  of  valuation 
thi'  procedure  must  be  reversed:  the  actual  cost 
aif  production  must  first  be  ascertained  and  the 
value  of  n  deduced  by  n=(x-k)/p. 

The  cost  of  production  can  only  be  ascertained 
from  data  supplied  by  the  manufacturer.  In  the 
case  of  superphosphates  it  includes  (1)  rent  or 
royalty  payable  to  the  owner  of  the  raw  phos- 
phates, (2)  cost  of  excavating  and  shipping  the 
same  to  this  country,  (3)  cost  of  treatment  (grind- 
ing, acid,  labour,  plant,  establishment  charges,  etc.). 
and  (4)  cost  of  packing  and  distribution  if  payable 
by  the  producer.     Items  1  and  2  do  not.  as  a  rule, 
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vary  much  within  a  limited  period,  e.g.  a  single 
season.  The  difference  in  cost  of  treatment  for 
grades  below  30%   is  probably   insignificant  ami  k 

should  therefore  be  constant.  The  cost  of  treat- 
ment for  the  higher  grades  rises  progressively  and 
k  must  lie  increased  accordingly,  whereas  n  should 
remain  the   same  throughout. 

In  the  formula  deduced  from  the  schedule  prices 
of  superphosphate,  k  is  constant  for  all  grades 
from  15  to  30%.  Assuming  for  the  moment  that 
this  value  for  k  (55s.  per  ton  including  carriage) 
is  the  actual  cost  of  production  and  that  2-5p 
accurately  represents  the  effect  of  demand  on  the 
prices,  the  value  of  k  for  the  several  grades  men- 
tioned below  would  be  as  follows  (see  note  3)  :— 
grade  20%  25%  30%  35%  40%  45% 
k  55  55  55  62-5  70  77"5 
It  will  be  seen,  therefore,  that  for  30%  grade 
x  =  2-5p+55   and  for  40%    grade  x  =  2-5p+70. 

The  cost  of  production  of  basic  slag  is  not  so 
easily  determined.  It  may  be  debited  with  part 
of  the  cost  of  the  ore,  lime,  fuel,  etc.;  or  it  may 
be  regarded  strictly  as  a  by-product  chargeable 
only  with  the  cost  of  grinding  and  packing,  the 
balance  of  the  price  being  treated  as  profit.  For 
the  purposes  of  a  scheme  of  valuation  the  latter 
would  appear  to  be  the  more  correct  as  well  as 
the  simpler  view.  Adoption  of  it  would  not.  of 
course,  preclude  the  producer  from  using  part  of 
this  profit  to  reduce  the  price  of  or  to  increase  the 
apparent  profit  on  the  other  product.  The 
effect  of  adopting  the  suggestion  would  be  merely 
to  lower  the  value  of  k  and  thus,  automatically, 
to  raise  that  of  n.  If  ,k  were  reduced  to  zero  n 
would  become  the  obsolete  unit  value. 

As  in  the  case  of  superphosphates  the  actual  cost 
of  production  of  the  lower  grades  (up  to  about 
22%)  of  basic  slag  is  probably  nearly  constant: 
the  cost  of  production  of  the  superior  grades  is 
higher  but  it  does  not  increase  progressively  fls 
it  appears  to  do.  or  may  be  made  to  appear,  from 
the  schedule  prices.  Tims,  if  x=p+4S  represents 
the  proper  subdivision  of  the  price  of  the  lower 
grades,  the  value  of  k  for  the  several  grades  men- 
tioned below  would  be  as  follows  (see  note  4)  :  — 
grade  12%  18%  22%  28%  32%  38%  42% 
k  =   48         4S         48         51  53         56         58 

It  will  be   seen  therefore  that  for  the  22%  grade 
x  =  p+4S  and  for  the  42%  grade  x  =  p+5S. 

The  price  of  sulphate  of  ammonia  previously 
mentioned  is  subject,  under  the  Order,  to  an  addi- 
tion of  10s.  per  ton  every  three  months  from  the 
end  of  August  to  the  end  of  May.  In  effect  this 
is  due  to  the  greater  demand  for  the  product  as 
the  season  for  its  use  approaches.  The  Increase 
should  therefore  go  to  augment  n,  not  k.  For  trade 
purposes  it  is  probably  not  necessary  or  advisable 
to  embodv  this  addition  in  a  formula,  but  in  order 
to  make  its  incidence  clear  we  may  put  (x+10)  = 
(13p+10)-13-5. 

Both  buver  and  seller  will  probably  profess 
indifference  as  to  whether  a  given  alteration  m 
price  be  called  k  or  n,  and  truly,  in  any  particular 
case,  or  in  a  schedule  of  particular  cases,  it  matters 
not  at  all  But  in  order  to  formulate  a  scheme  of 
valuation,  the  object  of  which  is  fairly  to  assess 
the  prices  of  different  grades  of  fertilisers,  it  is 
essential  to  know  the  causes  of  variation  of  the 
prices  and  the  manner  in  which  they  operate.  It 
is,  in  fact,  precisely  because  it  was  not  based  on 
this  principle  that  the  system  of  unit,  values  failed 
of  its  purpose.  The  application  of  the  principle  to 
the  more  complex  cases  of  guanos  and  mixed  fer- 
tilisers presents  no  obvious  difficulty,  but  the 
work  can  only  be  successfully  accomplished  by  or 
in  co-operation  with  those  who  are  thoroughly 
conversant  with  the  trades  concerned. 

As  every  farmer  is  aware,  the  criterion  of  cheap- 
ness is  not  the  price  of  a  fertiliser  but  the  ratio 
of  price  to  percentage,  i.e.  the  old-fashioned  "unit. 


In  the  notation  used  in  this  article  the  unit  is 
x/p  [=k/p+n]  and  it  is  clear  that  if  k  and  n  are 
constant  the  unit  will  diminish  as  p  increases. 
The  highest  grades  will  therefore  be  the  cheapest 
t  In mgh  they  are  the  most  costly.  The  same  is  true 
even  when  k  increases  progressively  unless  it  in- 
creases faster  than  p.  The  unit  values  (x/p)  of 
several  grades  of  superphosphate,  basic  slag,  and 
sulphate  of  ammonia,  calculated  from  the  schedule 
prices,  including  carriage,  are  gis-en  below  : — 


.. 

Unit  values  " 

Grade 

S  uperphosphate 

Basic  slag 

Sulphate  of 
ammonia 

s.     d. 

s.    d. 

5.     d. 

12% 

— 

5     0 

11   10 

15% 

6     2 

4     2 

12     1 

20% 

5     3 

3     5 

12     4 

25% 

4     8 

3     0 

12     5 

30% 

4     4 

2     9 

— 

35% 

4     3 

2     7 

— 

40% 

4     3 

2     5 

— 

45% 

4     2 

These  results  are  even  more  striking  when  plotted 
in  graphic  form. 

Note  1. — Under  the  head  of  expenses  of  applica- 
tion are  included  all  expenses  other  than  the  price 
of  the  goods,  viz.  freight  charges,  cartage,  and 
spreading,  here  estimated  at  12s.  <)</.,  6s.  6(7.,  and 
6».  per  ton  respectively,  or  25s.  per  ton  in  all. 
Freight  and  cartage  charges  vary  widely  in  different 
cases;  12s.  Qd.  is  the  average  assumed  for  the 
former  in  the  "  Fertiliser  Prices  Order,  1918 " ; 
6s.  Crf.  for  cartage  is  the  estimate  of  a  farmer 
located  about  three  miles  from  a  railway  station, 
and  6s.  for  spreading  is  also  a  farmer's  estimate. 
It  was  necessary  to  take  some  definite  figures  for 
purposes  of  illustration,  but  the  argument  does  not 
depend  upon  the  accuracy  of  those  selected  or  upon 
their  applicability  to  particular  cases. 

Note  2.— If  the  price  of  the  slag,  f.o.r.,  is  SOs. 
per  ton  and  the  expenses  cf  application  25s.,  the 
total  cost  is  105s.  per  ton,  or  52s.  G<7.  for  half  a 
ton,  which  contains  the  same  amount  of  phosphate 
as  one  ton  of  the  mixture.  But  as  the  expenses 
of  application  are  the  same  (25s.),  in  order  to 
balance  the  account,  the  farmer  could  only  afford 
to  pay  [52s.  (W.-25s.=l  27*.  Cd.  per  ton  for  the 
goods!  In  other  words  the  mixture  would  be  worth, 
to  him,  only  27s.  6tf.  per  ton  because  he  could 
obtain  the  same  fertilising  effect  at  a  total  cost 
of  52s.  6rf.  by  purchasing  half  a  ton  of  the  original 
slag. 

jfote  3._if  x  =  2-5p+55  accurately  represents  the 
proper  subdivision  of  tne  price  for  the  lower  grades 
of  superphosphate,  the  formula  x  =  4p+10,  which 
is  applicable  to  the  higher  grades,  should  be  altered 
as  follows  :  — 

4p+10=  (2-5p+l-5p)+  (55-4o) 
=  (2-5p+55)+(l-5p-45) 
=  2-5p+55+l-5(p-30) 
when  p  =  40,  x  =  2-5p+55+l-5(40-30)=2-5p+70. 

Kote  4— If  x=p+48  accurately  represents  the 
proper  subdivision  of  the  price  for  the  lower  grades 
of  basic  slag,  the  formula  x  =  l-5p+37,  which  is 
applicable  to  the  higher  grades,  should  be  altered 
as  follows:  — 

l-5p+37=  (p+0-5p)+  (4S-11) 
=p+4S+0-5p-ll 
=p+48+i(p-22) 
when  p  =  42,  x  =  p+48+i(42-22)=p+5S. 
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Commercial  "concentrated  ammonia"  is  manu- 
factured from  the  crude  gas-works  or  coke-oven 
ainmoiiiuoal  liquor  in  two  qualities.  The  first  of 
these  qualities  is  obtained  by  fltnHmng  the  liquor 

Willi  addition  of  lime  in  the  usual  way,  and  con- 
densing the  distillate,  and  contains  most  of  the 
hydrogen  sulphide  and  carbonic  acid  and  of  the 
other  volatile  Impurities  of  the  original  liquor,  and 
is  therefore  largely  a  solution  of  ammonium  sul- 
phides and  carbonates.  The  ammonia  strength  of 
this  quality  cannot  be  made  more  than  about 
16-17  ,,  owing  to  the  large  amount,  of  carbonate 
present,  which  at  higher  strengths  crystallises  out, 
causing  stoppages  in  the  manufacturing  plant,  and 
deposits  in  the  vessels  in  which  the  liquor  is  stored. 

The  second  quality  is  manufactured  on  a  much 
larger  scale,  anil  consists  lor  the  most  part  of  free 
caustic  ammonia,  the  carbonic  acid  being  more  or 
less  completely  removed,  as  welt  as  most  of  the 
other  volatile  impurities,  but.  it  si  ill  contains 
material  percentages  of  bydrogen  sulphide,  the 
ninounl  of  which  is  usually  required  not  to  exceed 
ii",  ,.  The  ammonia  strength  of  this  quality  is 
about   26%. 

This  type  of  concentrated  ammonia  has  for  a 
long  time  been  manufactured  inconsiderable  quan- 
tity as  an  "  Intermediate  "  product,  being  employed 
In  the  ammonia-soda  manufacture,  and  in  the 
manufacture  of  ammonium  salts  other  than  the 
sulphate,  for  which  purposes  a  limited  amount  of 
hydrogen  sulphide  is  not  a  serious  objection,  and 
is  more  than  compensated  for  by  the  lower  price  of 
Hie  product.  The  output  of  this  type  of  concen- 
trated ammonia  has  been  very  greatly  increased 
owing  to  the  requirements  for  ammonium  salts  for 
war  purposes,  but  it  has  been  found  I  hat  in  the 
manufacture  of  certain  ammonium  salts  from  it. 
especially  the  nitrate,  difficulties  may  occur  from 
i he  minor  impurities  present,  aud  in  particular 
from  cyanogen  derivatives.  The  present  paper 
gives  some  account  of  the  extent  and  nature  of 
these  minor  impurities,  and  the  variations  found 
In  samples  from  different,  plants. 

The  starting  point  for  the  manufacture  is  in  most 
cases  the  crude  ammoniacal  liquor  obtained  by  the 
carbonisation  of  coal  in  gas-works  or  coke-ovens, 
which  usually  contains  an  amount,  of  ammonia  vary- 
ing between  0-9  and  2-2% ;  about  four-fifths  of  this 
ammonia  is  present  as  sulphides  and  carbonates  and 
is  all  evolved  by  simply  boiling  the  liquor,  as  is  also 
any  small  amount  of  ammonium  cyanide  which  may 
be  present.  The  remaining  fifth  of  the  ammonia  Is 
present  in  the  form  of  salts  with  non-volatile  acids, 
and  chiefly  in  the  form  of  thlocyanate,  thlosulphate, 
sulphate,  and  chloride,  and  the  ammonia  thus  com- 
bined is  only  evolved  ou  distillation  when  sufficient 
fixed  alkali  (usually  lime)  is  added  to  combine  with 
the  whole  of  the  fixed  acid  radicals  present.  In 
addition  the  crude  liquor  always  contains  appre- 
ciable amounts  of  phenols  and  pyridine  bases. 

In  general  outline,  and  without  going  into  manu- 
facturing detail,  the  method  of  manufacture  of  the 


25%  ammonia  Is  as  follows  :— The  crude  liquor, 
freed  from  all  tarry  matter,  is  first  passed  through 

i  preheater  wherein  It  is  raised  approximately  to  its 
boiling  point,  at  which  temperature  the  ammonium 

sulphides  and  carbonates  undergo  dissociation,  and 
i  in-  greater  part  of  the  bydrogen  sulphide  and  car- 
bon dioxide  is  driven  off,  but.  these  are  accompanied 
by  only  a  small  proportion  of  ammonia;  under  the 
above  conditions,  ibis  remains  for  the  most  part 
dissolved  In  the  solution.  The  ammonia  carried 
away  with  I  he  diluent  gases  is  recovered  by 
washing   the  water  or  by  other  suitable  means. 

The  hot  liquor  from  the  preheater,  thus  largely 
freed  from  hydrogen  sulphide  and  carbonic  acid, 
then  passes  to  the  ammonia  still  of  the  usual  verti- 
cal type,  in  which  the  liquor  travels  downward 
from  tray  to  tray,  meeting  as  it.  falls  an  ascending 
current  of  steam  which  bubbles  through  it,  in  each 
tray,  lime  being  added  (In  Hie  lower  portion  of  the 
still  in  most  cases)  in  sufficient  quantity  to  liberate 
the  whole  of  the  "  fixed  "  ammonia.  The  ammonia, 
steam,  and  volatile  impurities  pass  from  the  top 
of  the  still  to  a  retlux  condenser,  where  a  large 
proportion  of  the  steam  condenses  with  some 
ammonia,  the  condensate  returning  to  the  still;  the 
bulk  of  the  ammonia  passes  on  to  a  further  con- 
denser where  it  is  completely  cooled  and  dissolved 
in  water.  Naturally  considerable  variations  exist 
in  the  character  of  the  plant  used  and  in  the  method 
of  working,  but  these  matters  are  beyond  the  scope 
of  this  paper. 

An  examination  has  been  made  by  the  authors  of 
a  large  number  of  samples  of  concentrated  ammonia 
from  different  plants  In  all  parts  of  the  country, 
with  the  object,  more  especially,  of  ascertaining  the 
amount  and  nature  of  the  cyanogen  compounds  pre- 
sent, and  some  examination  has  also  been  made  of 
the  other  Impurities.  Apart  from  the  cyanogen 
compounds,  the  Impurities  found  in  appreciable 
quantity  consist  of  the  following:  — 

til  Hydrogen  sulphide.  It.  Is  usually  specified 
that  the  amount  of  this  Impurity  shall  not  exceed 
0-5%,  and  in  the  majority  of  samples  examined, 
the  quantity  varies  from  this  figure  down  to  nil.  A 
minority,  however,  contain  much  higher  amounts, 
rising  in  one  instance  to  31%,  evidently  owing  to 
insufficient  elimination  of  the  hydrogen  sulphide  in 
the  preheating  process. 

(2)  Carbonic  acid.  In  many  cases  this  is  en- 
tirely absent,  and  is  usually  only  present  in  small 
quantities,  but  in  some  instances  up  to  11%  of 
CO,  was  found.  Such  high  amounts  are  always 
accompanied  by  excessive  amounts  of  hydrogen 
sulphide,  and  are  due  to  Inadequate  treatment  of 
the  crude  liquor  in  the  preheater.  For  most  pur- 
poses the  presence  of  carbonic  acid  in  moderate 
amount,  is  not.  in  itself  objectionable,  but  when  it 
is  present  in  considerable  quantity  the  amount  of 
other  impurities  is  always  high. 

(3)  Phenols.  The  samples  always  contain  phenols. 
derived  from  those  present  in  the  crude  liquor, 
which  are  partly  volatilised  with  the  steam  in  dis- 
tillation No  systematic  determination  of  the 
amount  has  been  made,  but  in  a  few  samples  tested 
the  quantity  varied  from  Oil  to  0-37  grm.  per  100 
c.c,  averaging  0-23  grm. 

(4)  Pyridine.  Pyridine  bases  are  always  present. 
the  amount,  found  in  a  few  samples  varying  from 
0"1  to  0-32  grm.  per  100  c.c,  averaging  0-26  grm. 

"(5)  Ammonium  thiosulphate.  The  freshly  pre- 
pared liquor  is  probably  free  from  this  impurity, 
which  is  formed  secondarily  by  oxidation  of  the 
ammonium  sulphides.  The  analytical  methods 
tend  to  give  results  which  are  slightly  too  high,  but 
the  figures  obtained  from  about  fifty  samples  of 
different,  origin  indicate  that  the  amount  varies 
from  0  08    o  <r35  grm.  WH^S,On  per  100  c.c,  no 
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higher  figure  than  the  last  having  been  obtained. 
These  samples  were,  however,  all  tested  within  a 
few  days  of  their  manufacture,  and  the  amount 
probably  increases  steadily  when  the  liquor  is  stored 
with  access  of  air,  owing  to  the  further  oxidation 
of  ammonium  sulphides.  At  the  same  time,  we  are 
not  aware  that  any  complaint  has  been  made  of  any 
prejudicial  effect  dne  to  the  presence  of  consider- 
able quantities  of  ammonium  thiosulphate  in  the 
liquor. 

Cyanogen  Compounds. 
The  especial  point  on  which  information  was 
desired,  was  the  nature  and  amount  of  the  cyanogen 
compounds  present  in  samples  of  concentrated 
ammonia  from  different  plants,  these  having  been 
found  of  considerable  disadvantage  in  the  manu- 
facture of  ammonium  nitrate,  for  which  purpose 
it  was  desired  that  the  total  amount  of  cyanogen, 
calculated  as  ammonium  thiocyanate,  should  not 
exceed  001  grm.  per  100  c.c. 

In  the  liquor  as  first  produced,  the  only  cyanogen 
compound  present  appears  to  be  ammonium 
cyanide,  formed  by  the  action  of  the  hydrocyanic 
acid  almost  always  given  off  with  the  ammonia 
from  the  crude  liquor  during  distillation.  In  pre- 
sence of  ammonium  sulphide,  however,  this 
ammonium  cyanide  rapidly  undergoes  further 
changes;  as  soon  as  the  oxygen  of  the  air  gets 
access  to  the  liquor,  oxidation  of  the  ammonium 
sulphides  takes  place,  with  formation  especially 
of  ammonium  thiosulphate  and  polysulphides,  the 
latter  at  once  reacting  with  ammonium  cyanide 
forming  the  thiocyanate.  Further,  the  ammonium 
cyanide  solution  produced  acts  on  any  iron 
(especially  steel  or  wrought  iron)  with  which  it 
may  come  in  contact,  whether  in  the  manufacturing 
plant  or  In  the  containing  vessels,  forming 
ammonium  ferrocyanide.  Hence  the  liquor  samples 
may  contain  ammonium  cyanide,  ferrocyanide,  and 
thiocyanate,  though  the  tendency  is  for  the  cyanide 
to  disappear  rapidly  owing  to  conversion  into  the 
other  two  forms,  and  in  many  cases  ferrocyanide  is 
absent,  the  only  recognisable  cyanogen  compound 
being  the  thiocyanate. 

There  is,  however,  a  further  source  of  thio- 
cyanate other  I  ban  the  hydrocyanic  acid  evolved 
with  the  ammonia  in  the  distillation,  for  it  was 
found  that,  on  standing,  the  total  cyanogen  content 
in  all  forms  of  the  liquor  undergoes  a  material  in- 
crease. This  is  shown  in  the  following  series  of 
tests  made  on  tin1  game  sample  of  liquor  after  the 
lapse  of  different  periods,  the  fresh  sample  being 
almost  free  from  cyanogen  derivatives  :  — 


converted  into  thiocyanate,  and  on  standing  the 
amount  increased,  until  after  about  20  days  the 
thiocyanate  remained  constant,  one-third  of  the 
carbon  bisulphide  having  then  been  converted  into 
thiocyanate. 

NHiCNS 
00198  gnu.  per  100  c.c. 
0-0228 
0-0258 
00304 
00314 
00334 
00334 
00334 

A  selection  of  the  results  obtained  in  the  deter- 
mination of  the  cyanogen  compounds  in  a  large 
number  of  samples  from  different  plants  is  given  in 
the  accompanying  tables. 

Table  I. 


Freshly  prepared  product 
After  standing       3  <l?ys 
7      ,. 
11      ■• 

17  .. 
■-'I  .. 
31 


Total  HCN  calculated  as 
NBiCNS 

00054  grin,  per  loo  c.<-. 
0  0061 
00167 
0-0175 
0  0228 
0-0304 
0-0304 


Fresh  solution 

Alter  standing 

3  days 

6     „ 

10     „ 

13     „ 

20     „ 

27     „ 

„ 

40     „ 

The  cause  of  this  increase  was  found  to  be  tin- 
small  quantity  of  carbon  bisulphide  usually  present 
in  the  distillation  gases  from  the  still,  and  formed 
from  the  ammonium  thiocarbonate  always  present  in 
the  crude  liquor,  this  being  absorbed  in  the  concen- 
trated liquor  with  re-formation  of  ammonium  thio- 
carbonate. The  latter,  on  standing,  undergoes  slow 
change,  forming,  among  other  products,  ammonium 
thiocyanate.  This  change  is  shown  by  the  following 
series  of  tests,  in  which  a  solution  was  made  up  of 
1(10  parts  of  pure  25%  ammonia,  0-5%  of  hydrogen 
sulphide,  and  01%  of  carbon  bisulphide.  If  the 
whole  of  this  carbon  bisulphide  were  converted  into 
ammonium  thiocyanate,  the  amount  of  the  latter  in 
solution  would  amount  to  0.1%.  Shortly  after  the 
preparation  of  the  solution,  it  was  found  that  about 
one-fifth  of  the  carbon  bisulphide  had  already  been 


Concert 

rated  Ammoniacal  lAq 

nor  from  Gas-Works. 

H2S 

Hydrocyanic  acid 

Sample 
no. 

PrefsntlPre-nt 

present 

as         Total 
NH4         HCN 

CNS 

Total 

HCN 

calc.  as 

NHiCNS 

1 

2 
3 

4 
5 

? 

8 

9 

10 

006 

0-36 

002 

nil 

003 

0-89 

0-39 

0-94 

0-62 

1-22 

nil            nil 
nil           nil 
nil      :     nil 
nil           nil 
nil          trace 
00032        nil 
nil           nil 
nil         trace 
nil       1  00032 
nil         00054 

nil         nil 
nil         nil 
trace      trace 
00014     00014 
00021     00021 
00027     00059 
0  0121     00121 
00140     00140 
00170     0-0202 
00267     00321 

nil 

nil 
trace 
00038 
00061 
00166 
00342 
0-0395 
00568 
00903 

Average 

0-45 

00003     00008 

00076     00087 

00245 

TABLE    II. 

Concentrated  Ammoniacal  Liquor  from  Coke-Ovens. 


HaS 

Hydrocyanic  acid 

Sample 
no. 

present 

present 
as 

present 
as 

Total 

Total 
HCN 

NHiCN 

INHi)i 
FeCye 

Mli 
CNS 

HCN 

calo.  as 
NHi 

CNS 

11 

0-12 

nil 

nil 

00005 

00005 

00015 

12 

0  09 

nil 

nil 

00032 

(I  0032 

0-00911 

'  13 

0-17 

00016 

nil 

00046 

00062 

00175 

11 

0-22 

00032 

00027 

00084 

00143 

0  0402 

15 

0-36 

nil 

0-0146 

00219 

00365 

0-1028 

16 

0-55 

nil 

00265 

00159 

00424 

01193 

17 

1    15 

00010 

00415 

001 62 

0-0594 

01672 

IS 

0-71 

nil 

00286 

00316 

0  0632 

01780 

19 

2-69 

nil 

001S4 

00578 

00762 

0-2150 

20 

0-76 

00054 

00415 

0  0353 

0  OS22 

0-2314 

Average 

0-74 

0-0012 

00173 

00198 

00383 

01080 

All  Jesuits  given  in  gnus,  per  100  c.c. 
nil—  not  qualitatively  recognisable  in  100  c.c. 
trace  =  qualitatively  recognisable  but  not  in  sufficient  quan- 
tity to  estimate  in  100  c.c. 

Table  I.  gives  the  results  for  10  samples  from  gas- 
works, and' Table  II.  for  10  samples  from  coke-ovens. 
All  the  other  samples  tested  give  results  falling 
generally  within  the  limits  of  the  20  given  in  the 
tables. 

It  will  be  seen  that  in  the  samples  as  received  the 
quantity  of  free  ammonium  cyanide  is  either  nit,  or 
only  a  very  small  amount,  owing  to  its  already 
having  undergone  complete  or  almost  complete  con- 
version into  ferrocyanide  and  thiocyanate.  Ferro- 
cyanide is  rarely  present  in  any  but  small  quantity 
in  samples  made  from  gas-works  liquor,  but  is  often 
present  in  much  larger  quantity  in  samples  made 
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from  coke-oven  liquor,  and  the  total  hydrocyanic 
a<  ill  la  mi  tin'  average  much  higher  In  samples  from 
coke-oven  liquor  than  In  those  from  gas-works 
liquor,  in  very  few  of  the  samples  was  the  total 
hydrocyanic  acid  so  low  us  the  desired  amounl  of 
nol  more  than  the  equivalent  of  001  gnu.  of 
NH.GNS  per  UK)  c.c. 

The  much  higher  amounl  of  cyanogen  derlvai 
Uvea  In  the  concentrated  n< [in n-  from  coke-ovens 
probably  arises  largely  from  the  tact,  frequently 
iKiintod  out  hi  the  Alkali  Inspector's  Reports,  thai 
crude  coke-oven  liquor  Itself  contains  much  larger 
amounts  of  free  ammonium  cyanide  than  that  from 

gas-works.     This  is   mainly  because,  OH  gas-works, 

1  lie  crude  liquor  is  usually  stored  tor  a  considerable 
lime  before  being  distilled,  and  during  t lie  Interval, 
by  the  action  of  the  oxygen  of  the  air,  ihe  free 
cyanide  originally  present  is  mostly  converted  into 

tnlOCyanate,  whereas  in  cuke  oven  plants,  (he  liquor 

storage  capacity  is  usually  small,  ami  the  liquor  has 
to  be  distilled  almost  us  soon  as  it  is  produced.    Hut 

even  where  the  crude  liquor  distilled  contains  uo 
free  cyanide,  some  hydrocyanic  add  is  nearly 
always  formed  by  1  he  distillation  under  normal  con- 
ditions of  working,  and  even  if  no  hydrocyanic  acid 
is  produced,  there  may  nevertheless  be  thiocyanate 
in  Hie  concentrated  liquor  after  storage  if  any  car- 
bon bisulphide  vapour  is  also  evolved  from  the  still. 
Quite  apart  from  the  objections  to  cyanides  in  the 
finished  liquor,  their  preseuee  is  very  disadvan- 
tageous from  a  manufacturing  point  of  view,  as  a 
solution  of  ammonium  cyanide,  even  when  very 
dilute,  has  a  serious  corrosive  effect  on  iron,  and 
especially  on  wrought  Iron  and  steel.  Thus  for 
example  in  one  Instance  where  steel  tubes  were  em- 
ployed in  the  reflux  condenser,  the  condensate  flow- 
in:;  back  from  the  condenser  to  the  still  contained 
niMil  1::  gim.  of  iron  per  Kill  c.c.  in  the  form  of  ferro- 
eyanlde,  and  though  this  amount  looks  small,  the 
amount  of  iron  removed  thereby  from  the  tubes 
was  about  4  lb.  per  day,  and  these  rapidly  corroded 
through  and  had   to  be   renewed. 

In  considering  the  relatively  huge  amount  of 
cyanogen  compounds  present  income  cases,  it  must 
l>e  remembered  that  In  many  instances  the  plants  in 
use  had  to  be  hurriedly  constructed,  often  with  the 
utilisation  of  existing  sulphate  plants  as  far  as 
practicable,  and  the  samples  of  which  analyses  are 
given  were  in  a  number  of  cases  of  the  product 
obtained  before  those  in  charge  of  the  plant  had  had 
much  opportunity  of  gaining  experience  in  working, 
and  with  further  exjierience  the  quantities  will 
doubtless  be  much  reduced.  Some  of  the  methods 
which  have  been  adopted  or  might  be  tried  to  this 
end  may  be  mentioned,  although  the  Information  as 
yet  available  is  not  sufficient  to  say  how  fiir  they 
will  be  generally  efficient. 

riiquestionably  one  of  the  most  important  points 
Is  the  proper  treatment  of  the  crude  liquor  in  the 
preheater,  to  ensure  a  good  removal  of  the  carbonic 
acid  and  hydrogen  sulphide,  as  any  hydrocyanic 
add  present  in  the  crude  liquor  is  also  largely  eli- 
minated there  with  good  working,  and  this  is  also 
probably  true  of  the  carbon  bisulphide  present  as 
thlocarbonate.  The  changes  taking  place  in  the 
preheater  present  many  points  of  interest  from  a 
Chemical,  and  especially  from  a  physico-chemical 
standpoint,  and  have  recently  been  discussed  by 
Parrish    (Gas  .T..   IMS.    1M.   413). 

A  further  matter  which  also  largely  affects  the 
amount  of  hydrocyanic  acid  evolved  in  the  si  ill.  is 
the  addition  of  lime  in  sufficient  quantity  to  ensure 
that  at  all  times  the  whole  of  the  fixed  ammonium 
BBltB  are  decomposed,  for  if  the  lime  is  at  any  time 
insufficient  for  this  purpose,  considerable  increase 
takes  place  in  the  cyanogen  content  of  the  liquor 
produced. 

Quite  apart  from  this  point,  deficiency  of  lime  is 
very  objectionable,  as  it  results  also  in  waste  of 


ammonia,    whi.h    then    passes    away    as    fixed 

ami iiim  salts  in  the  waste  liquor. 

A  furl  her  plan  which  has  been  I  lied  is  Ihe  passing 

of  a  stream  of  air  along  with  the  steam  through 
the  ammonia  still,  the  oxygen  of  which  effects  the 
retention  of  the  hydrocyanic  add  by  converting  ii 
into  thiocyanate,  which  passes  away  with  the  waste 

liquor.     The  following  tests  on  a  week's  run  on  Ihe 

same  plant,  Oral  without  any  air,  and  secondly  with 
Ihe  introduction  of  air,  show  Ihe  effect  : — 


WVi-k's  ma  Week's  inn 

without,  ah-  with    air 
trim,  pel  fun  ox. 

0-67  018 

0-0054  nil 

ii-noil  trace 

00830  00108 

0-0295  0-0108 

0  0S30  (10301 


i  'one.  liquor 

11  s  

HON  aa  MM  X 

(NlhM'VCvu      .. 

NHiCNa 

Totol  HON  

Total  HCN,  calculated  as  NEhCNS 

The  total  quantity  of  cyanogen  was  therefore  re- 
duced io  about  one-third,  and  the  amount  of  hydro- 
gen sulphide  simultaneously  reduced  to  about' one- 
quarter. 

The  introduction  of  air  in  this  manner  increases 

the    vohn [    uncondensed    gases    passing    away 

from  Ihe  final  condenser,  these  carrying  an  in- 
creased quantity  of  ammonia,  and  necessitating  a 
rather  larger  scrubber  to  recover  this  ammonia.  In 
this  p.irlicul.ir  plant  the  existing  scrubber  was 
found  of  quite  sufficient  capacity  for  the  purpose. 

Finally  the  hot  gases  passing  from  the  still  may 
be  treated  between  that  point  and  the  reflux  con- 
denser with  some  agent  which  will  remove  the 
hydrocyanic  add.  A  mixture  of  ferrous  sulphate 
solution  and  caustic  soda  has  been  quite  success- 
fully employed  for  the  purpose,  removing  the  hydro- 
Cyanic  acid  as  sodium  ferrocyanide,  the  concen- 
trated liquor  produced  being  free  from  cyanides, 
but  the  plan,  under  present  conditions,  has  the  dis- 
advantage of  ii  high  cost  for  chemicals.  In  some 
plants  a  lime-washer  is  already  introduced  at  this 
point  lo  absorb  hydrogen  sulphide  and  carbon 
dioxide  which  have  not  been  removed  in  the  pre- 
heater, and  the  addition  to  (he  lime  of  sulphur  as 
such  or  in  Ihe  form  of  spent  oxide  tends  also  to 
retain   the  hydrocyanic  acid   as  thiocyanate. 

Analytical  Methods. 

The  methods  of  analysis  employed  were  in  general 
those  given  by  Under  (Alkali-Inspector's  Reports) 
for  the  analysis  of  crude  aminoniacal  liquor,  modi- 
fied where  necessary  to  allow  for  the  much  larger 
quantity  of  ammonia  present  in  the  concentrated 
liquor. 

In  these  analyses  the  greater  part  of  the  time  re- 
quired is  taken  up  in  filtration,  the  precipitates 
such  as  Prussian  blue  and  cuprous  thiocyanate  being 
under  ordinary  conditions  difficult  lo  filter.      The 

following    procedure   very  greatly   reduces  the  time 

required  for  filtration  and  washing,  and  is  applic- 
able wilh  advantage  in  large  numbers  of  cases. 
where  difficult  precipitates  have  to  be  filtered  and 
washed,  but  have  not  subsequently  lo  be  dried  and 
weighed,  but  are  either  to  be  rejected  or  treated 
with  reagents  to  dissolve  or  decompose  them. 

The  filtration  is  effected  through  filter  paper  pulp 
which  is  readily  prepared  by  shaking  torn  filter 
paper  in  a  bottle  with  water  until  it  is  pulped.  A 
layer  of  the  wet  pulp  is  then  poured  on  to  a  per- 
forated porcelain  plate  in  a  funnel  connected  to  an 
evacuated  filter-pump  Bask,  and  after  the  water  has 
been  extracted  the  mass  is-gently  pressed  down  with 
the  finger.  Occasionally,  difficult  precipitates  such 
as  Prussian  blue  may  run  through  the  filter  at  first. 
and  in  such  cases  they  are  completely  retained  by 
using  only  a  moderate  vacuum  at  the  beginning  and 
passing  the  first  filtrate  through  the  same  pulp  lied 
a   second   time. 

Hydrogen  sulphide. — This  may  be  determined  by 
Linder's  method  of  precipitation  with  ammoniacal 
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zinc  chloride  solution,  and  treatment  of  the  zinc  sul- 
phide formed  with  hydrochloric  acid  and  deciuormal 
iodine.  For  the  concentrated  liquor  the  following 
method  was  found  more  rapid  : — 10  c.c.  of  the  sample 
is  added  to  50  c.c.  of  AT/10  iodine  solution  mixed 
with  more  than  enough  hydrochloric  acid  to 
neutralise  the  whole  of  the  ammonia,  and  the 
unused  iodine  titrated  with  A/10  thiosulphate  and 
starch,  the  difference  giving  the  iodine  used.  A 
further  10  c.c.  is  then  treated  with  cadmium 
chloride  to  remove  all  hydrogen  sulphide,  and, 
after  filtering  through  pulp,  added  to  10  c.c.  of 
A/10  iodine  and  hydrochloric  acid,  titrating  back 
willi  A/10  thiosulphate.  The  amount  of  iodine 
used,  which  represents  thai  taken  up  by  substances 
olher  than  hydrogen  sulphide,  is  deducted  from  the 
amount  of  iodine  found  in  the  first  test,  the  differ- 
ence giving  the  number  of  c.c.  of  A/10  Iodine  corre- 
sponding to  the  H.,S  in  10  c.c.  of  the  liquor  (1  c.c. 
of  A/10  iodine  =  00017  grm.  H  Si. 

Carbonic  acid. — 10  lo  25  c.e.  (according  to  the 
amount  of  CO.,  present)  is  run  from  a  pipette  into 
a  hot  solution  of  calcium  chloride,  avoiding  as  far 
as  possible  exposure  to  the  air,  from  which  the 
solution  absorbs  carbon  dioxide.  The  beaker  is 
covered  and  healed  until  the  precipitated  calcium 
carbonate  granulates.  This  is  then  filtered  and 
washed,  the  precipitated  calcium  carbonate  dis- 
solved in  25  c.c.  of  A/1  HCT,  the  unused  hydrochloric 
acid  being  determined  by  titration  with  A/1  caustic 
soda,  using  methyl  orange  as  indicator  (1  c.c.  of 
N/1  HC1  =  0-0022  grm.  of  CO.,). 

Phenols  were  determined  by  the  iodine  method 
given  by  Skirrow  (I his  Journal,  190S,  58)  for  the 
estimation  of  phenols  in  crude  ammoniacal  liquor. 

Pyridine  bases  were  ascertained  by  the  method  of 
Pennock  and  Morton  (J.  Anier.  Chem.  Soc,  1902,  24, 
377). 

Ammonium  thiosulphate. — An  approximate  esti- 
mation of  this  salt  is  obtained  from  the  number  of 
c.c.  of  iodine  required  by  10  c.c.  of  the  liquor  after 
treatment  with  cadmium  chloride,  as  found  in  the 
estimation  of  hydrogen  sulphide  above.  Each  c.c. 
of  iodine  =  0-0148  grm.  of  (NHa)2S203.  The  results 
tend  to  be  slightly  high,  owing  to  the  other  im- 
purities such  as  the  thioeyanate  and  phenols 
having  some  action  on  iodine. 

Ammonium  cyanide. — The  exact  determination  of 
the  true  amount  of  free  ammonium  cyanide  actually 
present,  in  a  bulk  of  either  crude  or  concentrated 
ammoniacal  liquor  is  a  matter  of  considerable  diffi- 
culty. This  arises,  not  from  inexactitude  of  the 
analytical  method,  but  on  account  of  the  rapid 
manner  in  which  the  cyanide  undergoes  conversion 
into  thioeyanate  by  the  action  of  the  air  during 
the  taking  of  the  samples,  storing  them,  and 
handling  them  in  carrying  out  the  test.  All  figures 
of  the  amount  of  free  cyanide  in  samples  which 
have  been  in  contact  with  air,  or  have  stood  for  any 
length  of  time  before  analysis,  merely  give  the 
amount  of  cyanide  still  remaining  unchanged,  which 
may  be  quite  different  from  that  of  the  bulk  sample. 
For  many  purposes  the  total  cyanogen  content  of 
the  concentrated  liquor  is  the  chief  information 
desired,  and  this  change  of  cyanide  into  thioeyanate 
is  unimportant,  as  any  hydrocyanic  acid  not  esti- 
mated as  cyanide  is  found  as  thioeyanate;  in  these 
cases,  therefore,  the  simplest  plan  is  to  add  a  few 
drops  of  ammonium  polysulphide  to  the  liquor  taken 
for  analysis  to  convert  all  cyanide  into  thioeyanate, 
.ind  to  omit  the  cyanide  determination. 

When  required,  the  following  method  of  estima- 
tion of  the  cyanide  has  been  found  most  suitable, 
but  with  all  precautions  it  is  very  difficult  to  avoid 
some  conversion  of  cyanide  into  thioeyanate. 

100  c.c.  of  the  concentrated  liquor  is  taken,  if 
possible  directly  from  the  bulk  to  be  analysed,  if 
not,    from    a    sample   taken    and    preserved    from 


contact  with  air  as  much  as  possible,  and  slowly 
run  from  the  pipette  into  a  flask  containing  about 
150—200  c.c.  of  boiling  water  to  which  about  10  c.c. 
of  A7/l  caustic  soda  has  been  added.  The  water  in 
the  flask  should  have  boiled  for  some  minutes  before 
the  addition  of  the  sample  so  as  to  ensure  the  re- 
moval of  all  dissolved  oxygen.  When  the  bulk  of 
the  ammonia  has  been  driven  off,  a  solution  of 
5  grms.  of  lead  nitrate  is  added,  and  the  mixture 
distilled  for  20 — 25  minutes;  the  distillate  is  collected 
in  water  containing  25  c.c.  of  A/1  caustic  soda,  the 
end  of  the  condenser  dipping  beneath  the  surface  of 
the  liquid  in  the  receiver.  All  hydrocyanic  acid 
present  as  ammonium  cyanide  is  found  iu  the  dis- 
tillate, which  is  titrated  with  A/10  silver  nitrate 
in  the  usual  manner,  adding  a  little  potassium 
iodide  as  indicator  (1  c.c.  A/10  AgNO  =00054  grm. 
HON).* 

Ammonium  ferroeyanid&and  thioeyanate. — A  few 
drops  of  ammonium  polysulphide  solution  are 
added  to  100  c.c.  of  the  sample,  till  the  solution 
shows  permanently  the  yellow  polysulphide  colour, 
whereby  any  cyanide  present  is  converted  into  thio- 
eyanate. After  standing  about  15  minutes  lead 
carbonate  is  added  to  remove  hydrogen  sulphide, 
and  the  filtrate  boiled  with  addition  of  about 
10  c.c.  of  A/1  caustic  soda  till  most  of  the 
ammonia  is  driven  off.  The  addition  of  a  fixed 
alkali  before  boiling  is  necessary,  as  ammomum 
ferrocyanide  loses  part  of  its  hydrocyanic  acid  when 
its  solution  is  boiled,  and  the  previous  removal  of 
hydrogen  sulphide  is  also  necessary,  as  in  presence 
of  ammonium  sulphide  hot  alkali  causes  a  partial 
conversion  of  ferrocyanide  into  thioeyanate,  thereby 
rendering  the  results  for  the  former  too  low  and  for 
the  latter  correspondingly  high. 

The  solution  is  made  slightly  acid  with  sulphuric 
acid,  and  a  solution  of  ferric  alum  added  drop  by 
drop  till  it  shows  the  distinctive  colour  of  ferric 
thioeyanate.  The  solution  is  then  filtered  through 
pulp,  which  retains  the  Prussian  blue  formed  from 
the  ferrocyanide,  and  is  washed  with  water  con- 
taining some  dissolved  electrolyte  such  as  sodium 
or  potassium  sulphate.  (Washing  with  distilled 
water  often  causes  some  colloidal  Prussian  blue  to 
pass  through  the  filter.)  The  precipitate  contains 
all  hydrocyanic  acid  present  as  ferrocyanide,  and 
the  filtrate  all  that  present  as  thioeyanate. 

(With  small  amounts  of  ferrocyanide,  it  fre- 
quently happens  that  the  colour  of  the  ferric  thio- 
eyanate makes  it  difficult  to  see  whether  any 
Prussian  blue  has  been  precipitated,  but  this  shows 
up  distinctly  on  the  filter-paper  pulp  after  washing. 
Filtration  should  be  carried  out  in  all  cases,  as  even 
quantities  of  Prussian  blue  which  cannot  be  esti- 
mated, if  left  in,  interfere  with  the  end  reaction  in 
the  subsequent  titration  of  the  filtrate  for  thio- 
eyanate). 

About  10  c.c.  of  normal  caustic  soda  is  poured  on 
to  the  filter  pulp  containing  the  Prussian  blue, 
which  decomposes  it,  forming  sodium  ferrocyanide. 
This  is  washed  out  with  water,  the  filtrate  strongly 
acidified  with  sulphuric  acid,  and  distilled  accord- 
ing to  the  method  of  H.  E.  Williams  (this  Journal, 
1912,  4GS),  with  the  addition  of  a  little  cuprous 
chloride,  when  all  the  hydrocyanic  acid  distils  over, 
and  is  collected  in  water  containing  about  25  c.c.  of 
AVI  caustic  soda,  as  in  the  determination  of  the 
cyanide,  the  distillate  being  similarly  titrated  with 
Ar/10  silver  nitrate.  Williams'  method  has  been 
found  by  a  large  number  of  tests,  made  with  pure 
ferrocyanides,  to  give  very  accurate  results,  pro- 
vided that  the  cuprous  chloride  used  does  not  con- 
tain   material  amounts  of  cupric    salts.       A  con- 

*  E.  Linder  has  drawn  our  attention  to  the  fact  that,  in 
boiling  with  caustic  soda,  some  cyanide  may  be  converted 
into  thioeyanate  by  thiosulphate  it  this  is  present. 
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venient  method  is  to  use  a  in  .  solution  of  cuprous 
chloride  iu  hydrochloric  add,  wme  copper  strips 
being  kepi  in  the  bottle  to  maintain  the  whole  In 
the  cuprous  state. 

immonium  thiooyanate.— Two  alternative 
methods  may  1k>  employed  for  estimation  of  the  tliio- 
cyanate  In  the  filtrate  from  the  Prussian  blue,  the 
tu-st  being  the  quicker,  but  rather  less  accurate  for 

an  unpractised  eye. 

The  first  method  consists  in  adding  to  the  filtrate 
a  further  quantity  of  ferric  alum,  beating  to  !i">°, 

and  after  live  minutes,  cooling  well,  then  adding 
dilute  nitric  add  (free  from  nitrous  and  hydro- 
chloric adds),  and  titrating  by  Volhard's  method 
with  \  10  silver  nitrate  until  the  red  colour  of  the 

ferric  thiooyanate  disappears  il   e.c.  of  V,  10  AgNO 

0-0027  gnu.  HON  or  0-OOTti  grm.  NH  ONS).  The 
solution  in  this  ease  does  not  become  colourless,  but 
almost  always  retains  a  pink  colour,  due  to  the 
action  of  the  ferric  salts  on  the  phenols  present,  and 
this  makes  the  end-point  of  the  titration  rather  less 
easy  to  decide,  but  with  a  little  practice  there  is  no 
difficulty  in  ascertaining  the  point  where  the  colour 
due  to  ferric  thlocy&nate  disappears. 

To  obviate    this    difficulty    entirely,    the  second 
method,  which  effects  the    removal  of  the  phenols 
i  nd  other  Impurities  present,  is  preferable  until  ex- 
perience lias  been  gained  In  the  titration  by  I  lie  first 
method.      This  method  must  always  be  employed  if 
Chlorides  are  present.       In  if   the  filtrate  from  the 
Prussian  blue,  which  should  be  only  slightly  acid,  is 
heated  to  boiling  with  the  addition  of  more  than 
sufficient  sodium  sulphite  to  reduce  the  whole  of  the 
ferric  salt    present  to  the   ferrous  state;   if  a  large 
excess  of  ferric  alum  has  been  used  for  precipita- 
l  i"ii    of    the    ferrocyanlde    a    correspondingly  large 
am. unit  of  sulphite  Is  required.       Copper  sulphate 
solution   is    then  added     in    excess,    and    the  pre- 
cipitated cuprous  thiocyanate  tillered  through  pulp, 
washed,  and  the  pulp  and  precipitate  stirred  with  a 
hot  solution  of  caustic   soda  or  sodium  carbonate 
i  free  from  Chlorides)  and  filtered.     The  addition  of 
a  few  drops  of  ferric  alum  solution  to  the  alkaline 
solution  (forming  ferric  hydroxide)  often  facilitates 
the  filtering  and  washing   of    the    mixture  through 
pulp.    The  well-cooled  filtrate  is  then  acidified  with 
dilute   nitric   acid    ifree    from   nitrous   and   hydro- 
chloric adds),  ferric  alum  added  as  indicator,  and 
the    titration    with    .Y/10    silver    nitrate    made  as 
before  till  the    colour    of    ferric    thiocyanate    dis- 
appears,   the    solution    now    becoming    completely 
colourless. 

If  the  amount  of  cyanide  has  been  previously 
estimated  the  amount  found  must  be  deducted  from 
thai  found  as  thiocyanate,  as  this  figure  includes 
all  hydrocyanic  acid  present  as  cyanide  in  the 
original  sample,  owing  to  the  preliminary  treatment 
Specified  witli  ammonium  polysulphide. 

Check  Testa. 

A  number  of  check  tests  have  been  made  by 
adding  known  amounts  of  ammonium  cyanide, 
ferrocyanlde,  and  thiocyanate  to  pure  25% 
ammonia,  small  quantities  of  phenols  being  also 
added  to  the  check  solutions.  In  absence  of  hydro- 
gen sulphide,  very  accurate  results  are  obtained  in 
the  determination  of  the  hydrocyanic  acid  present,  in 
all  three  forms,  and  in  the  total  amount  present 
when  tested  in  the  manner  specified  above,  but  when 
hydrogen  sulphide  Is  present,  although  the  total 
hvdrocyanic  acid  present  is  found  correctly,  the 
amount  present  as  cyanide  is  always  found  too  low. 
and  thai  as  thiocyanate  correspondingly  high.  The 
following  two  examples,  one  with,  and  one  without 
hydrogen  sulphide,  exemplify  the  results  ob- 
tained : — 


Mli  (approx.) 

HCNasNH«CN 
HCN  us  (Nlhl.t-YCyo 
HON  as  \ll,t  :NS 
HeS  (approx.)  .. 
Phenols  (approx.) 
Total  IK'N    .. 


(1) 
H.S  absent 
Taken      Found 
33-0 
a  0200 
0-0440 
n  0306 

nil 
0-2 
00946 


o(2) 
Has  prosent 


00200 
00437 
00308 


00945 


Taken 
260 
00200 
00440 
0  0306 

o-s 

02 
0  0946 


Found 

00189 
0-0437 

00316 


0094  2 


DISOU8SION. 

Mr   P   1',kk,s„  said  thai  he  had  had  occasion  to 
use  the  air  method  lor  the  fixation  of  cyanides  and 

«>Uld  confirm  all  the  authors  had  said  in  regard  ,0 
its  efficacy.     There  was,  however,  one  possibility  in 
connection  will,  the  adoption  of  this  method  which 
might  prove  a  difficulty.       He  did  not  know  to  what 
extent  the  authors  recommended  the  application  of 
air  nor   to   what   extent,  the  volume  of  the  waste 
gases   leaving    the    dissoeiator    increased      but    it 
seemed  to  him  that  if  the  dissoeiator  was  in  direct 
connection    with    (he    spent    oxide    burners,    the 
hydrogen  sulphide  and  carbon  dioxide  which  were 
passing   forward   and  which  were  burned   in    the 
spent  oxide  burners  might    bring    with    them    an 
appreciable  percentage  of  diluent  gas  in  the  shape 
of  nitrogen  and  oxygen.    That,  might  constitute  a 
distinct  drawback   from  the  point  of  view  of  inten- 
sive working  of  the  sulphuric  acid  plant.    That  was 
a  much  greater  difficulty  than  any  which  was  likely 
to  arise  by   reason  of  the  association  of  air  with 
tlie  steam  and  ammonia,  for  which  the  authors  sug- 
gested  the  enlargement    of  the  reflux  condensers. 
He  had  been  hoping  to  bear  from  the  authors  some 
Comments  With   regard   to   the  application  of   this 
very  comprehensive  investigation  to    the    possible 
utility  of  concentrated  ammonia   liquor  in  lieu    of 
liquor  ammonia  in  the    process    of    oxidation    of 
ammonia,   by  a  platinum  catalyst,   to  nitric  acid. 
The     majority     of    people    who    were    operating 
ammonia  oxidation  plants  at  the  moment  were  very 
loth    to  work   with  concentrated    ammonia   liquor. 
On  the  other  hand,  American  experience    was   that 
neither  the  hydrocyanic  acid,  the  hydrogen  sulphide, 
the  pyridine,   nor  the    carbon    dioxide    had    any 
inhibiting    effect   on   the    platinum   catalyst.     Per- 
sonally he  hoped  to  put  into  operation  very  shortly 
a     plant     working     on     commercial     concentrated 
ammonia   liquor,   not.  specially  purified,   and    that 
should  give  an  opportunity  of  confirming  a  number 
of  the  data  which  had  been  brought  forward  in  the 
paper.       The   intention   was   simply   to  operate  a 
vaporiser  through  which  the  requisite  quantity  of 
air  would  be  blown  by  a  fan,  and  in  that  way  it 
was  quite  conceivable  there  would  be  a  very  rapid 
oxidation  of    the    ammonium    sulphide    with    the 
consequent  formation  of  ammonium   polysulphide, 
and  the  fixing  of  any  volatile  hydrocyanic  acid  that 
might  otherwise  result.     He  would  not  be  inclined 
to  recommend,   nor  indeed  would  lie   countenance, 
the  use  of  spent  oxide    for     the    fixation    of    the 
cyanides.     When   he   bad   applied    the  air    method 
three  years  ago  he  bad  suspected  that  it  had  caused 
a  perceptible  dilution  of  the  gases  going  forward  to 
the  sulphuric  acid  plant  and   that  interfered  with 
the  intensive  working  of  the  plant.    He  had  there- 
fore turned  to  I  lie  use  of  sulphur,  which  lent  itself 
to  ready  application    to  the  dissoeiator,    but    had 
found  it  was  necessary  to  use  something  of  the  order 
of  1%   of    sulphur   on   the   concentrated   ammonia 
liquor   in  order  to  fix  the    cyanides    to    such     an 
extent    as  to   keep   them  below  the   limit  of  001% 
as     ammonium      thiocyanate.       That     represented 
22-4  lb.  of  sulphur  with  a  sulphur  content  of  about 
99%  purity.     If  spent  oxide  was  used  the  sulphur 
content  was  only  about  46%  and  that   meant  using 
something  of  the  order  of  fiO  lb.  of  spent  oxide  in 
order  to  secure  the  fixation  of  the  cyanides  to  such 
an  extent  as  to  conform  to  the  specification  of  the 
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Ministry  of  Munitions.  He  was  certain  that  if  the 
spent  oxide  had  been  used  for  a  week  difficulty 
would  have  been  experienced  by  the  blocking  of  the 
serrated  edges  of  the  decomposing  still  and  much 
more  frequent  cleaning  than  usual  would  have  been 
necessary. 

He  had  had  an  opportunity  of  installing  a  vessel 
between  the  ammonia  still  and  the  dephlegmator, 
operating  practically  on  the  principle  of  the 
Williams  thiocyanate  process.  The  arrangement 
he  had  made  was  to  insulate  the  vessel  in  order 
that  it  should  retain  its  heat  and  thus  prevent  any 
undue  condensation,  and  that  was  remarkably 
effective.  He  had  been  able  to  reduce  the  thio- 
cyanate in  the  liquor  to  something  of  the  order  of 
0008%,  so  he  quite  appreciated  that  the  addition  of 
spent  oxide,  at  the  point  at  which  he  now  under- 
stood the  authors  recommended  its  application, 
would  be  effective. 

Prof.  J.  C.  Philip,  in  connection  with  the 
analytical  methods  described,  drew  attention  to  the 
fact  that  ferric  thiocyanate  solutions  were  not  stable, 
and  emphasised  the  necessity  of  analysing  these 
solutions  within  a  comparatively  short  time  of  the 
addition  of  the  ferric  salt  to  the  thiocyanate.  The 
rate  at  which  reduction  of  the  ferric  salt  occurred 
was  not  by  any  means  negligible.  That  was  his 
experience  when  thiocyanate  was  in  excess,  and  he 
imagined  that  the  same  precaution  was  necessary 
when  ferric  salt  was  in  excess.  In  his  experiments 
with  ferric  thiocyanate  he  had  found  a  reduction  of 
10%  in  an  hour  at  25°  C,  but,  of  course,  the  con- 
ditions were  not  quite  the  same  as  in  the  authors' 
analytical  procedure. 

Dr.  F.  M.  Perkin  said  that  the  carbonic  acid 
present  in  the  normal  concentrated  ammonia 
liquor  which  was  supplied  commercially  was 
driven  off  with  the  ammonia  and  was  one 
of  the  bugbears  of  those  who  had  to  dent 
with  platinum  catalysts.  It,  was  not  so  much 
that  trouble  was  caused  to  the  catalyst  itself 
but  by  the  pipes  and  the  compressors  becoming 
blocked  up  with  ammonium  carbonate  and  carb- 
amate, and  it  was  necessary  to  put  in  purifiers  in 
order  to  get  rid  of  this.  Probably  also,  if  cyanides 
or  cyanates  passed  forward  they  would  have  a 
deleterious  effect  on  the  catalysts.  There  was  no 
doubt  that  ammonia  liquor  from  gas  was  much 
more  difficult  to  work  with  in  a  catalysing  plant 
than  pure  ammonia  liquor  or  ammonia  produced 
from  cyanamide.  Very  considerable  difficulties  had 
been  met  with  in  the  plants  which  had  to  deal  with 
the  manufacture,  on  a  large  scale,  of  nitric  acid, 
owing  to  the  difficulty  of  the  removal  of  the  pyridine 
bases.  Several  methods  were  in  use,  but  they 
all  entailed  cost  and  very  considerable  plant. 

Dr.  R.  Lessing  asked  if,  instead  of  the  iron  oxide 
mentioned  by  Mr.  Parrish,  which  undoubtedly  had 
to  be  added  in  the  dissociator  in  considerable 
quantities,  and  which  would  also  precipitate  ferric 
hydroxide  which  would  tend  to  block  up  the 
serrated  edges  of  the  stills,  an  iron  sludge  of  ferrous 
hydroxide  and  carbonate  would  be  useful.  This 
could  be  added  in  quantities  not  much  exceeding 
the  actual  quantity  of  hydrocyanic  acid  and  would, 
he  thought,  effect  the  conversion  of  some  of  the 
hydrocyanic  acid  into  ferrocyanide.  It  was  a  some- 
what different  proposal  from  that  mentioned  by  the 
authors,  in  which  the  vapours  from  the  still  were 
actually  scrubbed  with  a  suspension  of  ferrous 
sludge. 

Mr.  H.  Hollings  asked  whether  the  fact  that 
liquor  from  coke  ovens  contained  four  times  the 
quantity  of  cyanogen  compounds  found  in  liquor 
from  gas   works,  had  been  in  any  way  connected 


with  the  difference  in  the  carbonising  conditions  in. 
the  two  cases. 

Dr.  Colman  said  that  he  was  glad  to  receive  Mr. 
Parrish's  confirmation  of  the  beneficial  result  of 
passing  air  with  the  steam  through  the  still.  In 
respect  to  the  addition  of  spent  oxide,  he  gathered 
that  Mr.  Parrish's  remarks  referred  to  the  addition 
of  this  material  to  the  preheater  or  the  still, 
whereas  his  own  reference  was  to  the  addition  of 
it  to  the  lime  washer,  where  this  apparatus  was 
interposed  between  the  still  and  the  reflux  con- 
denser. While  spent  oxide  could  be  added  to  the 
lime  washer  where  one  was  provided  to  remove 
hydrocyanic  acid,  he  did  not  recommend  it  as  a 
general  practice,  but  only  as  an  emergency  measure. 
His  own  belief  was  that  by  proper  attention  to  the 
preheater,  and  ensuring  that  a  sufficiency  of  lime 
was  added,  together  with  the  use  of  some  air  in 
the  still,  the  hydrocyanic  acid  could  be  almost  com- 
pletely removed.  As  he  had  mentioned,  many  of 
these  plants  were  put  up  as  emergency  plants,  and 
many  things  had  to  be  done  which  would  not  be 
recommended  as  a  regular  procedure,  and  this  was 
one  of  them.  The  proper  plan  was,  however,  to  try 
to  arrange  matters  so  that  the  hydrocyanic  acid 
was  retained  in  the  still. 

With  regard  to  the  point  raised  by  Dr.  Philip, 
whilst  it  was  quite  true,  as  Dr.  Philip  had  shown, 
that  under  certain  conditions  thiocyanate  under- 
went fairly  rapid  change  when  ferric  salts  were 
present,  he  had  not  found  evidence  of  any  such 
change  under  the  conditions  of  the  test  in  any 
interval  likely  to  occur  in  practice  between  the 
filtration  of  the  thiocyanate  solution  and  its 
titration.  With  regard  to  the  use  of  concentrated 
liquor  for  the  catalytic  nitric  acid  process,  he  had 
no  knowledge  as  to  the  effects  of  the  various  im- 
purities. This  investigation  had  arisen  through 
matters  being  referred  to  him  in  connection  with 
the  question  of  the  presence  of  cyanides  affecting 
the  manufacture  of  ammonium  nitrate,  and  the 
tests  for  other  impurities  were  incidental,  and 
rather  for  general  information  than  with  respect 
to  any  particular  process.  In  respect  to  the  use  of 
iron  sludge  for  removing  the  hydrocyanic  acid  from 
the  still  gases,  whilst  not  wishing  to  speak  too 
definitely,  his  experience  was  that  iron  sludge  did 
not  keep  back  the  whole  of  the  hydrocyanic  acid 
unless  a  fixed  alkali  was  also  added,  as  the  product 
was  ammonium  ferrocyanide,  which  in  hot  solution 
readily  lost  hydrocyanic  acid,  unlike  the  ferro- 
cyanides  of  the  fixed  alkalis.  In  reply  to  Mr. 
Hollings  he  had  not  made  as  large  a  number  of 
estimations  of  the  hydrocyanic  acid  in  coke-oven  gas 
as  in  that  from  gas  retorts,  but  so  far  as  his  figures 
went,  the  amount  produced  in  the  latter  was  dis- 
tinctly greater.  That  in  spite  of  this  the  amount  of 
free  cyanide  in  gas-works  liquor  was  less  than  in 
coke-oven  liquor  was  most  likely  due,  as  he  had 
stated,  to  the  gas-works  liquor  being  stored  for  a 
much  longer  period  than  coke-oven  liquor,  during 
which  lime  the  cyanide  was  chiefly  converted  into 
thiocyanate. 
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Theoretical  considerations.  The  depression  of  the 
freezing  point  of  a  liquid,  caused  by  the  presence  of 
a  dissolved  substance,  is,  in  general,  proportional 
to  the  weight  of  solute  dissolved  in  a  constant 
weight  of  the  solvent.  Experiments  carried  out 
with  benzene  as  solvent,  and  carbon  bisulphide, 
thiophen,  toluene,  and  paraffin  as  solutes,  have 
shown  that  the  depression  of  the  freezing  point  of 
benzene,  occasioned  by  the  presence  of  up  to  4° 
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of  these  substances,  is  nearly  proportional  to  the 
weight  per  cent  of  aerate,  I.e.,  to  the  weight  per 
loo  parts  i>y  weigh)  of  solution,  it  is  convenient! 
however,  when  ii«:iiiu^  with  a  mixture  of  liquids, 
in  express  the  composition  In  terms  of  volume  per- 
centages, I.e.,  in  volumes  per  100  volumes  of  solu- 
tion. For  liquids  such  as  (lie  above  named  il  ran 
!«■  shown  algebraically  thai  small  volume  percent- 
ages are  nearly  proportional  to  the  corresponding 
weight  percentages,  so  thai  within  certain  limits 
the  lowering  of  the  freezing  point  may  be  taken  as 
in  ing  proportional  to  the  volume  percentage  of 
solute. 

From  n  mixture  containing  benzene,  thiophen. 
toluene,  and  "  paraffin  "  only,  the  carbon  bisul- 
phide and  the  thiophen  can  lie  successively  and 
completely  removed  without  any  alteration  of  the 
quantity  of  the  other  constituents.  It  is  evident 
that  the  removal  of  these  substances  produces  an 
increase  of  the  concentration  of  the  remaining 
solutes,  but,  as  will  be  explained  later,  this  effect 
is  negligible  if  the  concentrations  are  small.  There 
is  thus  provided  a  means  of  estimating  the  percent- 
ages of  carbon  bisulphide  and  thiophen,  for  the 
quantity  of  the  former  is  proportional  to  the 
difference  between  the  freezing  points  of  the  mix- 
ture   before    anil    after    its    removal,    while   that   of 

the  latter  is  proportional  to  the  difference  between 
the  freezing  points  of  the  mixture  before  and  after 
the  subsequent    removal  of  the  thiophen. 

'the  remaining  liquid  is  a  mixture  of  benzene, 
toluene,  and  paraffin.  The  amount  by  which  its 
freezing  point  is  below  that  of  pure  benzene 
(6-48  i'-1  is  a  measure  of  the  sum  of  the  percentages 
of  toluene  and  paraffin,  /.< .. 

88  =  k,  x  toluene  %  -f  1<„  x  paraffin  %, 
where  1;    and  k.  are  the  freezing  point   depressions 
produced  by  1'  ,  of  toluene  and  pa  ratlin  respectively. 

One  equation,  however,  is  Insufficient  to  evaluate 

the  two  unknowns,  toluene  %  and  paraffin  %. 
Another  equation  is  required,  and  this  is  provided 
by  the  specific  gravity.  The  amount  by  which  the 
sp.  gr.  is  loner  than  that  of  pure  benzene  (0-SK4S  at 
l.Y.V  15-5C  t'.i  is  als..  a  measure  of  the  sum  of  the 
quantities  of  toluene  and  pa  ratlin,  i.e., 

S  (-i.g.)=g,  x  toluene  %  +  g,  x  paraffin  %, 
where  gr  and  g„  are  amounts  by  which  the  specific 
gravity  of  pure  benzene  is  lowered  by  the  presence 
of  1%  of  toluene  and  paraffin  respectively:  g...  which 
is  not  truly  constant,  cannot  be  calculated  from  a 
knowledge  of  the  specific  gravities  of  benzene  and 
paraffin,  for  the  volume  produced  by  mixing  benzene 
and  paraffin  is  greater  than  the  sum  of  the  separate 
volumes,  the  magnitude  of  the  expansion  depending 
upon  the  relative  proportions.  It-  may,  however, 
be  taken  as  constant  for  small  percentages,  and  can 
easily  be  found  experimentally.  For  the  four  un- 
knowns, therefore,  there  are  available  four  equa- 
tions involving  six  determinable  constants,  and  four 
observed  quantities. 

1 .  A  fl=ci  x  carbon  bisulphide  %. 
■>.  A,fl  =  c.ax  thiophen  %. 

3.  89=  k,x  toluene  %  +  k2x  paraffin  %. 

4.  8  (s.g.)=gi  x  toluene  "o+gs  x  paraffin  %. 
These  equations  can  be  solved  graphically,  and 

for  this  purpose  a  graph  has  been  constructed 
giving  the  volume  percentages  of  the  four  solutes 
in  terms,  not  of  temperature  and  specific  gravity 
differences,  but  of  observed  temperatures  and 
specific  gravity. 

Preparation  of  pure  materials.  The  purest 
materials  available  for  the  determination  of  the 
•  onstants  were  : — 

Benzene,  b.  pt.  (eorr.)  80-3°  C,  sp.  gr.  (15-50/15-5°) 
0-SS-10,  prepared  from  chosen  samples  of  commer- 
cially pure  benzol  in  the  following  way.  The  carbon 
bisulphide  was  first  removed  by  means  of  alcoholic 
potash,   the  alcohol  being  thoroughly    washed    out 


with  water.  The  residual  benzene  was  then  shaken 
Willi  strong  sulphuric  acid  until  all  traces  of  thio- 
phen had  been  removed.  It  was  then  distilled 
through  a  ilephleginator,  Hie  portion  distilling  at  a 
constant  temperature  being  Collected,  it  contained 
about  01"o  of  purallin  as  (he  only  impurity. 

Carbon  bisulphide,  b.  pt.  (eorr.)  4(>-25°C.,  sp.  gr. 
(io-5°/i5o°)  1-2713,  prepared  from  "  A.lt."  material 
by  shaking  with  mercury,  followed  by  distillation. 

Thiophen,  b.  pt.  84°—  NI5°0.,  sp.  gr.  (irj-5°/15-5°) 
111703.  prepared  from  Kahlbaum's  pure  thiophen 
by  redistillation. 

Toluene,  b.  pt.  (eorr.)  110-8°  C,  sp.  gr.  (15-5°/lS-5°) 
0-8720,  prepared  from  chosen  pure  toluol  samples  by 
a  method  similar  to  that  used  in  the  case  of  benzene. 

rani  ipn.  b.  pt.  93°— 97°  C,  sp.  gr.  (15-50/15-5°) 
0-7231,  prepared  from  a  sample  of  pure  benzol  ffoiu 
a  gasworks  tar  by  exhaustive  treatment  first  with 
approximately  5%  oleum,  and  finally,  in  order  to 
avoid  the  possibility  of  attacking  the  paraffin,  with 
cold  100%  sulphuric  acid. 

Determination  of  the  constants.  Mixtures  of 
benzene  with  small  quantities  of  the  four  solutes 
were  carefully  made  up  by  weighing,  and  the 
freezing  points  determined.  As  a  matter  of  interest, 
the  molecular  weights  of  the  solutes  were  calcu- 
lated. Those  of  carbon  bisulphide  and  toluene 
averaged  slightly  higher  than  the  formula  weights. 
That  of  the  paraffin  appears  to  be  about  105.  Thio- 
phen, as  is  well  known,  does  not  separate  in  the 
pure  state,  but  as  a  solid  solution  of  constant  com- 
position. The  molecular  weight  of  131—133  was 
calculated  from  the  data  (formula  wt.=84). 

The  following  figures  were  finally  obtained,  and 
were  used  in  drawing  the  graph  : — 

Depression  of  sp. 
gr.  ot  pure  ben- 
zene produced 
by   presence  of 
1%  vol./vol. 


Substance. 
Carbon  bisulphide 
Thiophen 
Toluene 
Paraffin 


Depression  of  f.  pt. 
of  benzene  caused 
by  the  presence  o£ 

1%  vol./vol. 
..    0-91°  C.  (Ci) 

..   0-465°  C  (C'2)  — 

..   0-52°  C.  (ki)  00001  (g,) 

..   0-425°  C  (fa)  00018  (gi) 

Nature  of  impurities.  The  impurities  in  a  well- 
washed  sample  of  commercially  pure  benzol  occur 
with  one  possible  exception  only  "in  very  small 
quantities.  Unsaturated  compounds  should  he 
negligible  in  amount  or  altogether  absent;  toluene, 
carbon  bisulphide,  and  thiophen  may  be  present  to 
the  extent  of  a  few  tenths  per  cent.  "  Paraffin." 
however,  may  vary  from  a  small  trace  to  as  much 
as  3%  in  somewhat  rare  cases.  It.  is  highly  probable 
that  this  paraffin  varies  in  composition  according 
to  the  circumstances  under  which  it  is  produced 
(temperature  of  carbonisation,  type  of  retort  or 
oven,  etc.).  In  one  particular  case,  the  paraffin  occur- 
ring in  the  pure  benzol  prepared  from  a  gas  tar 
was  isolated,  and  was  found  to  have  sp.  gr.  0-7231 
(15-5°/15-5°),  and  to  boil  over  a  range  of  4°  0.  from 
93°  C.  to  97°  C.  From  its  physical  and  chemical 
properties  it  appears  to  consist  of  a  mixture  of 
hydrocarbons  of  the  methane  series  with  cyclic 
hydrocarbons  of  the  polymethylene  series.  In  spite 
of  its  relatively  high  boiling  point,  as  much  as 
2-5 — 3%  of  paraffin  may  occur  in  a  pure  benzol  having 
a  distilling  range  (5%  to  95%)  of  0-5°  C.  In  this 
case  the  major  part  of  the  paraffin  must  distil  with 
the  benzene  as  a  constant  boiling  mixture. 

Application  of  the  method.  It  is  evident,  there- 
fore, that  a  method  of  analysis  such  as  that 
descrilied  above  can  be  applied  to  the  case  of  com- 
mercial pure  benzols.  Up  to  I  he  present  time,  in 
ord'-r  to  carry  out  the  complete  analysis  of  a  sample 
of  "  pure  "  benzol,  if  would  have  been  necessary 
to  estimate  the  carbon  bisulphide  and  the  thiophen 
by  gravimetric  methods:  the  toluene  by  the  frac- 
tionation of  a  large  bulk  of  the  sample  to  obtain  a 
residue  rich  in  toluene  (the  composition  of  which 
could  be  found  from  its  disl illation  characteristics), 
and  the  paraffin  either  from  the  consideration  of  the 
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specific  gravity  of  the  sample  after  tlie  removal  of 
carbon  bisulphide  ami  thiophen,  or  by  the  removal 
of  aromatic  hydrocarbons  by  exhaustive  treatment 
with  sulphuric  acid. 

The  proposed  method  has  the  advantage  that  by 
its  aid  an  analysis  can  be  completed  within  one 
day  by  the  employment  of  simple  operations.  By 
suitable  arrangement  of  the  work,  this  rate  is  con- 
siderably increased  when  several  analyses  are 
carried  on  together^ 

The  freezing  point  measurements.  The  following 
provides  a  means  whereby  small  quantities  of  carbon 
bisulphide,  thiophen,  toluene,  and  paraffin  may  be 
estimated  with  little  trouble,  and  with  a  fair 
approach  to  accuracy,  the  measurements  required 
being  three  freezing  points  and  one  specific  gravity. 
The  freezing  points  are  determined  in  the  usual 
way.  by  means  of  any  thermometer  capable  of  giving 
readings  accurately  to  001°  C.  over  the  range  0 — 
5-5°  C.  Since,  on  an  average,  a  difference  of  001°  C. 
corresponds  with  about  0-02%  of  impurity  (0-01%  in 
the  case  of  carbon  bisulphide),  this  is  the  theoretical 
accuracy  of  the  method.  Should  the  best  thermo- 
meter available  be  one  divided  in  01° C.  readable 
to  005°  C,  results  can  be  obtained  accurately  only 
to  01%  (005  in  the  case  of  carbon  bisulphide).  In 
this  case  of  course  the  thermometer  corrections 
must  be  known  to  005° C. 

The  method  of  analysis.  The  ice  points  of  the 
thermometer  having  been  determined,  the  freezing 
point  (F.P.I)  of  the  sample  is  taken.  The  carbon 
bisulphide  is  then  completely  removed  by  treatment 
for  not  more  than  one  hour  with  alcoholic  potash, 
avoiding  the  use  of  an  undue  excess  of  alcohol, 
followed  by  three  washings  with  water.  The 
freezing  point  of  the  residual  benzene  free  from 
carbon  bisulphide  is  determined  (F.P.2).  The  thio- 
phen is  then  completely  removed  from  the  carbon 
bisulphide-free  benzene,  according  to  a  method 
privately  communicated  by  Dr.  S.  P.  Schotz  by 
shaking  continuously  for  2 — 3  hours  with  twice  its 
volume  of  a  cold  solution  of  basic  mercuric  sulphate 
(Deniges'  reagent),  prepared  by  dissolving  5  grms. 
of  mercuric  oxide  in  a  solution  of  20  c.c.  of  con- 
centrated sulphuric  acid  in  100  c.c.  of  distilled 
water  and  filtering  the  solution.  The  residual 
benzene  is  washed  twice  with  cold  water  in  a 
separating  funnel,  the  water  removed,  the  benzene 
filtered  from  suspended  solid  through  a  small  filter, 
and  its  freezing  point  (F.P.3)  and  specific  gravity 
at  15-5°/15-5°  C.  are  determined.  The  specific  gravity 
must  be  measured  accurately  to  within  5  in  the 
fifth  decimal  place,  a  degree  of  accuracy  obtainable 
without  difficulty  if  a  good  type  of  pyknometer  is 
used,  and  if  the  temperature  of  the  bath  is  known 
to  005°  C.  In  practice  it  is  convenient  to  take 
GO — 70  c.c.  of  the  sample  and  remove  the  carbon 
bisulphide.  The  residual  liquid  is  then  divided  into 
two  portions,  20—30  c.c.  being  reserved  for  the  deter- 
mination of  F.P.2.  The  thiophen  is  removed  from 
the  remaining  40  c.c.  It  is  advisable  in  all  cases 
to  prove  the  absence  of  thiophen  from  the  final 
residue  by  the  isatin  and  sulphuric  acid  test. 

Employment  of  the  graph.  The  volume  percentage 
(c.c  per  100  c.c.)  of  carbon  bisulphide  is  obtained 
from  the  graph  by  reference  to  F.P.I  and  F.P.2: 
the  thiophen  from  F.P.2  and  F.P.3:  and  the 
paraffin  and  toluene  from  F.P.3  and  the  specific 
gravity.  Theoretically  it  is  necessary  to  apply 
corrections  to  all  the  values  obtained,  to  allow  for 
the  increased  concentration  of  the  other  impurities 
incident  on  the  removal  of  carbon  bisulphide  and 
of  thiophen,  but  in  practice  the  smallness  of  the 
quantities  present  and  the  limits  of  accuracy  of  the 
method  render  this  unnecessary. 

The  effect  of  water.  The  material  does  not  need 
to  be  dried  after  the  various  extractions,  for  water 
appears  to  be  sufficiently  insoluble  in  benzene,  at 
temperatures  near  5°  C,  not  to  affect  the  freezing 
point.    The  liquid  of  which  the  specific  gravity  is 


to  be  determined  should,  however,  be  dried  with 
a  pellet  of  calcium  chloride. 

Effect  of  other  impurities.  The  condition  essential 
to  the  successful  application  of  the  method  is  that 
impurities  other  than  the  above  named  shall  be 
either  absent  altogether,  or  present  in  not  more  than 
the  most  minute  quantity.  The  sulphuric  acid  test 
(90  c.c.  of  the  sample  shaken  for  exactly  5  minutes 
with  10  c.c.  of  90%  sulphuric  acid)  must  not  show 
more  than  a  pure  lemon-yellow  colour;  this  indicates 
that  the  analysis  may  be  performed  directly  on  the 
sample  as  received.  Should  the  acid  test  show  a 
deeper  colour,  the  sample  must  be  washed  for 
5  minutes  with  5%  of  its  volume  of  90%  sulphuric 
acid,  followed  by  treatment  with  caustic  soda  solu- 
tion, and  several  thorough  washings  with  water 
before  proceeding  with  the  analysis.  The  presence 
of  undesirable  impurities  is  also  indicated  by  the 
appearance  during  the  treatment  with  alcoholic 
potash  of  a  strong  yellow  colour  that  appears  also 
in  the  extracted  benzene.  Care  must  be  taken  that, 
the  alcohol  used  is  sufficiently  pure,  for  should  it 
contain  aldehydes,  coloured  resinous  substances  are 
produced,  and  these  ultimately  contaminate  the 
benzene,  which  should  remain  colourless  after 
treatment.  For  the  same  reason  it  is  inadvisable 
to  leave  the  benzene  and  alcoholic  potash  in  contact 
for  more  than  an  hour.  The  effect  of  the  impurities 
in  an  insufficiently  washed  sample  is  to  increase  the 
apparent  quantity  of  carbon  bisulphide.  The  thio- 
phen estimation  may  also  be  affected  to  a  smaller 
extent. 

Results.  The  method  has  been  tested  on  mixtures 
of  known  composition  made  up  from  the  same 
materials  (with  the  exception  of  the  benzene)  as 
those  used  to  obtain  the  figures  for  drawing  the 
graph. 

(1)  A  known  mixture  of  benzene,  carbon  bisul- 
phide, thiophen.  toluene,  and  paraffin  (the  benzene 
used  contained  01%  of  paraffin). 

Taken  Found 

F.pt.l  =4-43*  C.      Carbon  bisulphido    0-206  0-21 

F.pt,2  =4-63*  C.       Thiophen  ..         0-499  0-47 

F.pt.3=4-81°C.       Toluene  ..         0129  015 

Sp.in-.  =0-8821         Paraffin  129  (119 +01)         1-3 

(2)  A  known  mixture  similar  to  (1),  but  containing 
in  addition  a  small  quantity  of  hexylene.  The  mix- 
ture was  divided  into  two  portions,  one  of  which 
was  analysed  directly,  while  the  other  received  a 
preliminary  acid  washing,  as  already  described. 
The  benzene  used  contained  0-33%  of  paraffin. 

Found 


F.pt.l  3-95*  C.  3-99*  C. 

F.pt.2  4-35°  C.  4-32°  C. 

F.pt.3  4-56°  C.  4  55°C. 

Sp.srr.  0-88115  0-88115 


On  rbon 

bisulphide  0-367 
Thiophen  0-565 
Toluene  0115 

Paraffin  1-97 

(1-64+0-33) 


.£T3 


013 
0-16 
011 
2  0 


*i 


0-36 
0-50 
012 
2-0 


(3)     Sample  of  pure  benzol. 
Sp.gr.  =  0S862  ..      Distillation     ranee 

(5%  to  95%)  =  0-4° C. 

Sulphuric  acid  test  =  yellow. 

F.pt.l  =5-06*  C.       ..     Carhon  bisulphide  =  003% 

F.pt.2=5-09°  C.        ..      Thiophen  =  0-60% 

F.pt.3=5-37°  C.       ..      Toluene  =  0-10% 

Sp.prr.  =0-8845  ..     Paraffin  =  0-15% 

The  method  can  also  be  applied  in  certain  cases 
to  well-washed  commercial  benzols,  and  for  this 
reason  the  toluene  graph  has  been  extended  to  3%: 
but  in  such  a  case  the  accuracy  of  the  method  is 
diminished.  Should  the  quantity  of  toluene  exceed 
about  3%.  the  method  of  analysis  devised  by  Spiel- 
mann  and  Wheeler  (this  J..  April  15,  1910.  p.  390) 
is  more  widely  and  more  easily  applicable. 

I  wish  to  record  with  pleasure  my  thanks  to  Dr. 
Percy  E.  Spielmann  for  his  continued  interest  and 
for  the  valuable  advice  which  he  has  given  during 
the  preparation  of  this  paper. 
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FOX,   SKELTON  AND  ENNOS— ANALYSIS  OF  ALUMINIUM  ALLOVS.      [December  31, 1918. 


THE  ANALYSIS  OF  ALUMINIUM  ALLOYS  AND 
METALLIC    ALUMINIUM. 

BY   J.   J.   FOX,  D.SC,   F.I.C.,  E.   W.    SKELTON,   B.SC,    A.I.C., 
AND  F.   K.  ENNOS,  B.A.  (CANTAB.),   B.SC. 

The    extended    use     of    aluminium    alloys    has 
directed   attention   to  the   methods  of  analysis  of 
these   alloys   and  several  communications  dealing 
with  the  subject  have  appeared  recently.    A  paper 
by  Withey  (Institute  of  Metals,  March,  1916)  gives 
a   fairly  complete  account  of  the  methods  for  the 
determination  of  the   important   constituents    and 
impurities  in  aluminium  and  its  alloys.     Stansbie 
(this  J.,  1917,  802)    describes   a    method   which   is 
suitable  for  works  but  its  use  is  limited,  as  will 
be  shown  later.    Recently  another  paper  has  been 
published    on   the   subject    by    Collitt   and    Regan 
(this  J.,  1918,  91);  the  process  described  by  these 
authors  is  suitable  for  dealing  with  certain  alloys 
made  according  to  known  specifications  from  pure 
materials,  minor  impurities  being  either  absent  or 
negligible   in  amount.    The   alloys  with  which  we 
have  had   to  deal,   however,  have  been  of  varied 
composition  and  on  this  account  we  have   had  lo 
select   or  devise  methods    by    which    all   the  con- 
stituents present  can  be  determined  both  accurately 
and    rapidly.       We     have    therefore     thought    it 
desirable  to  give  an  account  of  the  methods  which 
we   have   found   most   suitable    for  general  work, 
after  considerable  experience  of  the  matter. 

In  those  cases  where  only  the  more  important 
constituents  are  to  be  determined,  the  processes 
described  bv  us  have  no  disadvantage,  either  in 
speed  or  accuracy,  compared  with  the  processes 
referred  to  above.  On  the  contrary,  a  common 
alloy  containing  about  3%  of  copper,  13%  of  zinc, 
and  free  from  manganese,  nickel,  and  tin,  can  be 
examined  by  Method  II.  much  more  rapidly  than 
by  any  process  requiring  precipitation  of  zinc 
sulphide.  Where  manganese,  nickel,  etc..  are 
present  the  method  is  at  least  as  rapid  as  any  of 
the  processes  hitherto  published. 

It  may  be  noted  that  the  analysis  of  aluminium 
alloys  containing  tin  has  received  little  attention 
in  the  literature  of  the  subject.  A  large  propor- 
tion of  the  alloys  examined  by  us  have  contained 
up  to  2%  of  tin  and  occasionally  more,  while  in 
others  it  is  often  preseut  in  small  amounts,  such 
as  02%  We  have  also  found  lead  to  be  a  very 
common  impurity,  generally  in  alloys  containing 
a  large  proportion  of  zinc. 

As  will  be  seen,  we  prefer  to  determine  copper 
electrolytically.  In  this  connexion  we  should  like 
to  emphasise  the  importance  of  the  use  of  hydrogen 
peroxide  *  in  place  of  nitric  acid  during  the  electro- 
lysis of  copper  in  the  analysis  of  alloys  containing 
a  large  amount  of  zinc.  By  this  means  a  bright 
copper  deposit  is  obtained  and  the  resulting 
solution  contains  no  nitrates  or  ammonia  thus 
permitting  of  the  subsequent  electrolytic  deter- 
mination of  zinc  and  iron  in  soda  solution. 

During  our  work  we  soon  came  to  the  conclusion 
that  in  order  to  obtain  the  best  results  the  method 
to  be  used  must  be  specially  adapted  for  the  par- 
ticular type  of  aluminium  alloy  under  examination. 
and  tor  the  purpose  of  analysis  we  distinguish 
three  types.  , 

Type  1.  Metallic  aluminium,  i.e.  unalloyed 
aluminium.  The  examination  in  this  case  is  for 
all  metallic  impurities  and  for  silicon.  Since  any 
single  impurity  rarely  exceeds  1%  in  metallic 
aluminium,  the  main  impurities  should  be  deter- 
mined to  within  ±005%  and  the  determination 
of  the  lesser  impurities  should  be  subject  to  a 
much  smaller  error. 

Tune.  2  Alloys  containing  up  to  13%  of  copper, 
and' zinc  up  to  3%.    Tin,  if  present,  is  usually  below 


•  Mr.  W.  Brash.  B.Sc,  A.R.C.S.,  has  informed  the  authors 
that  he  has  employed  hydroeon  peroxide  when  determining 
copper  by  electrolysis  in  brass  and  bronze. 


3%,  and  manganese,  nickel,  and  magnesium  may 
occur.  All  these  constituents  should  be  determined 
to  at  least  within +01%,  and  generally  more 
accurately.  Impurities  and  constituents  such  as 
iron,  lead,  and  silicon  should  be  determined  to  at 
least  005%. 

Type  3.  Alloys  containing  up  to  20%  of  zinc, 
copper  up  to  5%,  and  all  other  constituents  not. 
exceeding  1%.  The  zinc  in  such  eases  should 
certainly  be  determined  within  0'2%  and  gener- 
ally within  +  0-l%. 

These  limits  may  appear  lather  wide  in  some 
cases,  but  it  is  our  experience  that  none  of  the 
methods  hitherto  proposed  leads  to  any  greater 
(or  as  great)  accuracy,  especially  with  the  zinc. 
Before  proceeding  to  the  determination  of  the 
constituents  of  an  unknown  aluminium  alloy,  it 
is  advisable  to  make  a  rapid  qualitative  test  in 
order  to  determine  to  which  of  the  three  types 
the  metal  belongs.  If  the  metal  is  in  bulk,  a  very 
fair  indication  can  be  obtained  from  the  nature 
of  the  drillings.  Unalloyed  aluminium  is  difficult 
to  drill  with  i"  drills.  It  tears  away  and  clogs 
the  drill.  Alloys  with  a  high  copper  and  low  zinc 
content  drill  fairly  short  and  clean  and  the  dril- 
lings have  a  bluish  tinge.  Alloys  with  high  zinc 
content  generally  show  some  slight  tendency  to 
tear  and  the  drillings  are  long  and  white.  Alloys 
containing  magnesium  give  long  white  drillings 
but  there  is  no  tendency  to  tear. 

The     qualitative     test     is     carried     out     most 
expeditiously   according   to   the   following  scheme. 
About  a  gram  of  the  alloy  is  allowed  to  react  with 
40  c.e.  of  pure  10%  sodium  hydroxide  solution,  the 
action  being  regulated  by  warming  or  cooling  tthe 
solution.     When  evolution   of   gas  has  ceased  the 
clear   solution,    which    contains   the    bulk    of    the 
aluminium  and  zinc,  is  decanted  from   the  brown 
residual   metal    into   another    beaker,   and    a    few 
c.e.    of    sodium    sulphide   solution   are    added    to 
it.       From   the    bulk  of    the  precipitate    a   rough 
estimate  of  the  zinc  content  can  be  formed.    The 
residual  metals  in  the  first  beaker  are  washed  by 
decantation    with    distilled    water   and    then    dis- 
solved   in    a    little     nitric    acid.       The    resulting 
solution    is    neutralised    with    a    little     ammonia, 
acidified   with  hydrochloric   acid,   and   the   copper 
(the  presence  or  absence  of  which  is  by  this  time 
evident)   and  other  Group  II.  metals   removed   by 
the    passage    of    hydrogen    sulphide.       Group     II. 
metallic    sulphides  are   filtered   off.   the    fill  rate   is 
boiled    to    remove    hydrogen    sulphide,    and    then 
oxidised  with  a  little  bromine  water  and  the  iron 
and    aluminium    precipitated    with    ammonia     and 
filtered    off.       Nickel    if    present     yields    a    blue 
solution  at  this  stage,  and  it  must  he  removed  by 
dimethylglyoxime.       Ammonium   sulphide  is  added 
to  remove  any  zinc  and  the  filtrate  from  the  zinc 
sulphide  tested  for  magnesium.     It   is  unnecessarj 
to  examine  specially  for  lead,  manganese,  and  tin. 
as    these    are    found    in    the   ordinary    course   of 
analysis.       Nickel   should  be  tested   for  carefully, 
because  if  its  presence  is  unsuspected,   all   results 
after    Group    II.     in    the    main    analysis    will    be 
vitiated   unless    special    precautions  are  observed. 
Magnesium  is  present  in  most  samples,  but   gener- 
ally as  a  small  harmless  impurity,  ami  its  estima- 
tion is  frequently  not  required.     In  very  few  cases 
have  we  found  nickel  in  alloys  of  the  third  class, 
I.e.  those  containing  a  large  amount  of  zinc. 

The  recorded  methods  for  the  analysis  of 
aluminium  alloys  describe  two  ways  of  attacking 
the  metal:  (1)  complete  dissolution  by  means  of 
acid  (2)  partial  attack  by  means  of  sodium 
hydroxide  solution  whereby  the  zinc  and  aluminium 
are  stated  to  be  dissolved.  The  second  procedure 
is  certainly  advantageous,  inasmuch  as  most  (but 
not  all)  of  the  zinc  and  aluminium  are  separated 
from  the  bulk  of  the  copper  and  iron.  Tin  it 
partly  dissolved.       Traces  of  iron  and 


present 
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manganese  may  also  pass  into  solution,  us  to 
indicated  I iy  lln'  dark  coloured  precipitate  some- 
times obtained  When  sodium  sulphide  solution  is 
added  t"  the  solution  of  sodium  alumlnate  and 
silicate.  We  have  made  a  series  of  experiments 
with  aluminium  alloys  containing  From  _  bo  IB  . 
<>f  zinc,  many  of  the  metals  being  In  the  form  of 
One  sawlngs  as  recommended  by  Btansbte  (loc.ctt.)- 
TlK'  alloys  wore  boiled  with  10",,  sodium  hydroxide 

tor  periods  varying  froi te  half  to  six  hours,  and 

it  was  found  that  from  0/2%  of  zinc  in  the  low 
■UlC    alloys  to  as  much    as   IT.',,    in    the    high    zinc 

alloys,  remained  with  the  undissolved  portion  of 
the  metal.  We  desire  to  call  particular  attention 
to  the  fact  that  any  process  for  ziue  relying  solely 
on  ih«'  extraction  with  soda  will  give  low  results, 

unless  the  zinc  in  the  undissolved  metal  In  deter- 
mined. Moreover,  if  tin  is  a  constituent  of  the 
alloy,  electrolysis  of  the  soda  solution  leads  to 
deposition  of  tin  with  zinc.  For  this  reason,  we 
are  of  opinion  that  the  most  satisfactory  general 
method  of  attacking  the  alloy  is  l>y  complete  dis- 
solution of  the  metal. 

None  Of  the  methods  hitherto  described  gives 
my    indication    that    there    is    serious    difficulty    in 

obtaining  an  accurate  determination  of  tin.  The 
process   usually    recommended    is  to  dissolve  the 

metal    in    nitric   acid,    evaporate    to    dryness,    filter 

the  Insoluble  matter,  and  weigh  the  tin  oxide:  but 

there  arc  several  dlffcultles  in  this  procedure  which 

■  all  for  comment.  In  the  tirst  place,  aluminium 
alloys  containing  small  proportions  of  copper  and 
zinc  are  not  easily  dissolved  by  nitric  acid  and  the 

■  \  it. .ration  to  dryness  of  aluminium  nitrate  is  not 

easy  and  requires  a  good  deal  of  attention.  Besides 
this,  the  resulting  tin  oxide  is  usually  contaminated 
with  silica  and  with  iron  and  aluminium  oxides. 
It  cannot  lie  assumed  to  consist  of  tin  oxide  alone, 
even  approximately.  Furl  hern. ore  in  the  case  of 
some  alloys  it  is  practically  Impossible  to  render 
the  tin  oxide  insoluble  by  merely  evaporating  the 
BOlutlon  to  dryness.  The  determination  of  tin  by 
conversion  into  oxide  Of  the  stannic  sulphide  pre- 
cipitated in  Group  II.  alter  electrolysis  of  the 
Copper  in  Sulphuric  add  solution,  has  been  found 
to  give  results  which  are  satisfactory  but  very 
slightly  high.  Under  the  conditions  of  acidity 
prevailing  in  our  method  of  analysis,  no  tin 
sulphate  is  found  to  hydrolyse  out  with  the  silica. 
D0r  is  any  tin  deposited  with  the  copper  during 
electrolysis. 

The  methods  here  described  are  those  which  we 
have  found  to  be  most  generally  useful.  The 
reagents  required  are  la  i  a  10".,  solution  of  pure 
sodium  hydroxide,  do  nitro-sulphuric  add  made  by 
mixing  300  c.c.  of  concentrated  sulphuric  acid  with 

300  e.c.    of  water.    < ling,   and  adding  200  c.c.   of 

pure  nitric  acid   isp.  gr.   ll'-'i. 

METHOD  I.  For  unalloyed  aluminium  and  for 
alloys  with  low  zinc  (type  2). 

Lead.  Two  grms.  of  the  metallic  drillings  is 
weighed  out  into  a  300  C.C  tall  beaker,  covered 
with  about  70  >■.<■.  of  10%  sodium  hydroxide 
Solution,  and  allowed    to  dissolve    till   evolution   of 

gas  practically  ceases.    The  caustic  soda   solution 

is  then  decanted  oil'  through  a  prepared  Goocb 
crucible  and  the  insoluble  portion  washed  with 
water.     It    is  then   dl8SOlved    in    a    liltle   niliie  add 

and  the  solution  evaporated  lo  fuming  with  10  c.c. 
of  concentrated  sulphuric  acid  on  n  hot  plate. 
When  cool,  the  liquid  is  diluted  lo  abonl  B0  C.C. 
with  water  and  allowed  to  stand  until  the  lead 
sul]. hale  and  some  silica  have  separated  completely  . 
The  predpltate  is  filtered  Off  on  a  Gooch  crucible 
and  washed  with  dilute  ll  in  6)  sulphuric  add. 
The  contents  of  the  GoOCh  crucible  containing  the 
lead  sulphate  (and  Silica)  are  extracted  wilh  hot 
;'.  ammonium  acetate  solution:  the  extract  is 
acidified  witli  hydrochloric  acid,  and  the  lead 
removed  as  sulphide  by  passing  hydrogen  sulphide 


through  the  solution.  The  sulphide  is  tillered  off, 
dissolved  in  nitric  acid,  evaporated  wilh  a  small 
quantity  of  sulphuric  acid,  and  estimated  as  lead 
sulphate  in  the  ordinary  way.  If  there  is  not, 
much  silica  with  the  lead  sulphate,  as  generally 
happens,  it  is  accurate  lo  Ignite  the  mixture  on 
the  Goocb  crucible  lo  it  dull  red  heat,  cool,  weigh, 
extract  with  hot,  30%  ammonium  acetate,  ignite 
the  crucible,  and  take  the  loss  in  weight  as  lead 
sul]. hate. 

Kongonese,  The  liltrate  from  the  first  precipi- 
tate of  lead  sulphate  is  treated  with  about  20  c.c. 
of  strong  nitric  acid,  cooled,  and  oxidised  with 
sodium  bismuthate  in  the  cold.  In  this  way.  the 
presence  or  absence  of  manganese  is  determined. 
if  i he  colour  of  the  permanganic  acid  indicates 
only  a  few  hundredths  percent,  of  manganese,  the 
solution  is  filtered  through  a  Gooch  crucible  packed 
with  asbestos  and  titrated  witli  A/20  ferrous 
ammonium  sulphate  in  the  usual  way.  Should  the 
manganese  exceed  0'1%  it  is  best  to  determine  if. 
on  another  portion,  since  if  present  in  more  than 
slight  traces,  it  tends  to  dissolve  in  the  soda.  For 
an  accurate  estimation  of  manganese  11  grms.  of 
alloy  is  treated  wilh  30  c.c.  of  10%  soda  as  above 
till  evolution  of  gas  ceases,  and  nitric  acid  added 
till  the  solution  is  acid  and  all  the  metal  has  dis- 
solved. Then  another  20  c.c.  of  concentrated  nitric 
acid  is  added,  the  solution  is  boiled  and  cooled, 
and  the  manganese  determined  after  oxidation 
with   bismuthate. 

.\fitin  analysis.  While  the  lead  estimation  is 
being  carried  out,  the  main  analysis  is  started. 
One  grin,  of  the  metal  drillings,  preferably  not  too 
line,  is  weighed  out  into  a  400  c.c.  tall  beaker 
without  a  lip.  10  c.c.  of  the  nitro-sulphuric  acid 
solution  is  added  and  the  beaker  covered  wilh  a 
well-fitting  clock  glass.  The  dissolution  of  the 
metal  is  started  by  placing  the  beaker  on  the  hot 
plate.  When  the  action  has  begun  the  beaker  is 
removed  from  the  plate  and  reaction  allowed  to 
proceed.  The  action  becomes  rather  violent  and 
then  subsides  somewhat.  At  this  stage  a  further 
15  c.c.  of  the  nitro-sulphuric  acid  is  added  and  the 
dissolution  is  allowed  to  proceed  fairly  rapidly, 
keeping  the  beaker  well  covered  and  warming  if 
the  action  shows  signs  of  slackening.  The  last 
pieces  of  ruetal  are  brought,  into  solution  by  gently 
boiling  the  liquid.  During  this  pari  of  the  opera- 
tion the  boiling  should  not  be  so  vigorous  as  to 
remove  all  the  nitrous  fumes  from  the  beaker. 
When  solution  is  complete,  the  cover  glass  is  moved 
slightly  to  one  side  of  the  beaker  and  evaporation 
continued  fairly  rapidly  until  most  of  the  water 
and  nitric  acid  has  been  expelled.  The  cover  glass 
is  then  removed  and  the  evaporation  continued 
without  boiling  until  fumes  of  sulphuric  anhy- 
dride form  and  the  liquid  begins  to  become 
turbid.  At  this  point  a  clean  glass  rod  is  intro- 
duced and  the  liquid  is  stirred,  lite  beaker  being 
moved  aboul  <m  the  plate  at  the  same  time,  lo 
avoid  superheating  at  any  point  and  prevent 
bumping.  When  the  contents  are  nearly  solid,  the 
beaker  is  removed  from  the  hot  plate  and  tile 
Stirring  continued    in    order  to   break   up    the   cake 

of    sulphates   and  ensure  complete   solidification. 

The  beaker  is  then  replaced  on  the  hoi  plate  and 
allowed  to  fume  for  a  few  minutes  lo  render  silica 
insoluble,  after  which  it  is  taken  off,  covered  wilh 
its  original  cover  glass,  and  allowed  to  cool. 

The  dissolution  and  evaporation  are  not  so  diffi- 
cult to  carry  out  as  might  al  first  appear.  With  a 
little  practice  the  exact  lime  to  begin  the  stirring 
can  easily  be  recognised.  If  stirred  too  early  the 
mass  will  nor  solidify  quickly,  but.  will  show  a  great 
tendency  lo  bump,  while  if  evaporation  is  carried 
too  far.  the  mass  grows  solid  very  suddenly  and 
bumps  violently.  The  condition  to  be  aimed  at  is 
a    certain  degree  of   super-saturation   before   stir- 
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ring.       Four     samples     may     be     dissolved     and 
evaporated  to  this  stage  in  half  an  hour. 

Silicon.  When  the  beaker  has  cooled  somewhat 
the  cover  glass  and  sides  of  the  beaker  are  washed 
down  with  water  and  the  mixed  sulphates  are 
stirred  to  a  paste.  About  GO  c.c.  of  water  is  added 
altogether,  and  the  sulphates  are  then  dissolved 
by  boiling  for  a  few  minutes  on  the  hot  plate.  T"he 
solution  is  filtered  through  an  ashless  filter  into 
a  250  c.e.  squat  beaker  and  the  silica  and  silicon 
(together  with  some  lead  sulphate,  if  any  lead  is 
present  in  the  alloy)  on  the  filter  are  washed 
several  times  with  hot  water.  The  precipitate  Is 
ignited  i/rntlj/  in  a  platinum  crucible  and  weighed. 
The  silica  is  volatilised  (a)  by  means  of  a  few 
drops  of  hydrofluoric  acid  and  sulphuric  acid,  and 
the  residue  is  ignited  and  weighed,  the  loss  of 
silica  being  calculated  to  silicon.  If  the  contents 
of  the  crucible  indicate  silicon,  generally  in  the 
form  of  a  black  coating  near  the  bottom  of  the 
crucible,  the  residue  is  treated  with  a  few  drops 
of  hydrofluoric  acid,  nitric  acid,  and  sulphuric  acid, 
evaporated  to  dryness,  again  ignited,  and  weighed. 
This  second  loss  is  taken  as  silicon  and  the  result 
added  to  the  silicon  first  volatilised  at  (a)  as 
silica.  If  the  metal  contains  much  lead  the  ignition 
of  the  silicon,  silica,  and  lead  sulphate  should  of 
course  be  conducted  very  carefully,  not  only  to 
prevent  damage  to  the  crucible,  but  to  avoid  any 
possible  conversion  of  the  lead  sulphate  and  silica 
into  lead  silicate. 

Copper.  To  the  filtrate  from  the  silica,  etc.,  in 
the  250  c.c.  squat  beaker  25  c.c.  of  nitric  acid 
(sp.  gr.  1-42)  is  added  and  the  solution  subjected 
to  electrolysis,  using  a  rotating  cathode  consisting 
of  a  weighed  platinum  gauze  about  25  cm.  in 
diameter  and  3  cm.  long,  and  a  plain  platinum  disc 
about  one  inch  square  for  anode.  AVe  use  a  current 
of  2—3  amperes.  When  the  copper  has  been 
removed,  i.e.,  the  solution  has  become  colourless, 
the  sides  of  the  beaker  and  the  cover  are  washed 
down  with  a  little  distilled  water  and  electrolysis 
continued  for  another  ten  minutes.  The  cathode 
is  then  removed  as  quickly  as  possible  and  washed, 
the  wash  water  falling  into  the  beaker  used  in  the 
electrolysis.  It  is  then  dipped  in  clean  alcohol, 
dried  in  the  steam  oven  and  weighed,  the  weight 
of  the  copper  deposit  giving  the  copper  content  of 
the  metal.  Any  lead  or  manganese  oxides  on  the 
anode  are  also  gently  washed  with  water  to  avoid 
any  loss  of  solution,  but  the  deposit  on  the  anode 
is  rejected.  It  is  not  needed  further,  because  lead 
and  manganese  have  been  separately  determined 
as  above. 

Tin:  The  solution  after  electrolysis  is  saturated 
with  hydrogen  sulphide.  The  character  of  the 
precipitate  reveals  the  presence  or  absence  of  tin. 
The  precipitate  is  filtered  off,  catching  the  filtrate 
in  a  400  c.c.  tall  beaker,  and  washed  with  acidified 
hydrogen  sulphide  water  containing  a  little 
ammonium  nitrate.  If  tin  is  absent  the  precipitate 
is  ignited  and  the  copper  in  it  estimated  by  dis- 
solving in  a  little  strong  nitric  acid,  adding  excess 
of  ammonia,  and  matching  the  blue  colour  pro- 
duced by  means  of  a  standard  copper  solution 
containing  one  grin,  of  copper  per  litre.  The 
"  copper  traces"  thus  estimated  should  not  exceed 
005%,  corresponding  to  05  c.c.  of  the  standard 
copper  solution.  If  tin  is  present,  the  precipitate, 
after  washing  as  above,  is  extracted  on  the  filter 
with  a  warm  dilute  sodium  sulphide  solu- 
tion to  remove  the  tin  sulphide,  and  the  small 
residue  of  black  copper  and  lead  sulphides  washed 
with  a  little  hot  water.  This  residue  is  then 
ignited  and  the  "  copper  traces"  determined 
colorlmetrically,  the  result  being  added  to  the 
copper  determined  electrolytically.  The  solution 
of  sodium  thiostannate  is  acidified  carefully  with 
hydrochloric  acid,  saturated  with  hydrogen  sul- 
phide, and  allowed  to  stand  on  the  steam  bath  to 


settle.  The  tin  sulphide  is  filtered  off  and  washed 
with  slightly  acid  ammonium  nitrate  solution  until 
free  from  chlorides.  It  is  then  transferred  with 
the  filter  to  a  weighed  porcelain  crucible  4-5  cm. 
in  diameter  (wide  form)  and  treated  with  about 
1  c.c.  of  nitric  acid  (sp.  gr.  142),  and  the  mass 
evaporated  to  dryness  on  the  steam  bath.  The 
residue  is  then  ignited  gently  to  bum  the  charred 
filter,  and  finally  strongly,  to  convert  it  into  tin 
dioxide,  in  which  form  it  is  weighed.  It  is  found 
that  a  part  of  the  "copper  trace"  is  often  dis- 
solved by  the  sodium  sulphide  owing  to  the 
formation  of  polysulphide  with  the  sulphur  in  the 
precipitate,  but  this  copper  which  contaminates 
the  tin  oxide  is  easily  determined  colorimetrically 
as  above,  the  object  of  the  sodium  sulphide  treat- 
ment being  to  free  the  tin  sulphide  from  lead 
sulphide,  which  remains  wholly  undissolved.  If 
lead  has  been  proved  to  be  absent,  the  sodium 
sulphide  treatment  may  be  dispensed  with. 

To  the  filtrate  from  Group  II.  sulphides.  7  grins, 
of  pure  tartaric  acid  is  added;  the  solution  is  then 
made  alkaline  with  ammonia,  and  about  10  c.c.  of 
ammonium  sulphide  solution  introduced.  The 
beaker  is  covered,  and  the  precipitate  allowed  to 
settle  on  the  steam  bath.  If  nickel  is  absent  from 
the  metal,  the  precipitate  consisting  of  zinc,  iron, 
and  manganese  sulphides  is  filtered  off  and  washed 
till  free  from  tartaric  acid,  with  an  ammonium 
nitrate  solution  containing  a  little  ammonium  sul- 
phide. 

Iron.  The  mixed  sulphides  are  dissolved  in  hot 
dilute  hydrochloric  acid,  oxidised  with  bromine,  and 
the  iron  and  manganese  precipitated  from  the  solu- 
tion by  bromine  and  ammonia.  A  double  precipita- 
tion is  of  course  necessary.  After  this,  a  basic 
acetate  separation  should  be  carried  out  to  separate 
the  iron  and  manganese  from  one  another,  and 
then  the  basic  iron  acetate  dissolved  and  repre- 
cipitated  from  ammoniacal  tartrate  solution  with 
ammonium  sulphide.  The  ferrous  sulphide  thus 
obtained  is  ignited  and  weighed  as  ferric  oxide. 

Zinc.  The  solution  containing  the  zinc  should: 
be  rendered  faintly  acid  with  hydrochloric  acid, 
and  some  ammonium  chloride  and  about  one  grm. 
of  microeosmic  salt  added  to  precipitate  the  zinc- 
as  zinc  ammonium  phosphate,  which  is  filtered  off. 
washed  with  water,  ignited  to  zinc  pyrophosphate, 
and  weighed.  If,  however,  the  zinc  is  less  thanr 
1  '■.,.  we  consider  it  preferable  to  precipitate  the- 
solution  with  ammonium  sulphide,  filter  off  the 
zinc  sulphide,  ignite  at  the  lowest  possible  tem- 
perature, and  weigh  as  zinc  oxide. 

Magnesium.  To  the  filtrate  from  the  zinc  and 
iron  sulphides  a  solution  containing  5  grms.  of 
microeosmic  salt  is  added,  with  vigorous  stirring: 
ammonia  is  then  added,  with  further  stirring.  The 
solution  is  then  allowed  to  stand,  preferably  over- 
night, to  precipitate  any  magnesium  as  magnesium 
ammonium  phosphate.  The  precipitate  is  filtered 
off,  redissolved  in  a  little  dilute  hydrochloric  acid. 
a  little  tartaric  acid  and  microeosmic  salt  are 
added,  and  the  magnesium  repreeipitated  by 
gradually  adding  ammonia  and  stirring;  then, 
ammonia  in  excess  is  introduced  and  the  liquid 
put  aside  for  about  2  hours,  after  which  the  pre- 
cipitate is  filtered  off,  ignited  to  magnesium  pyro- 
phosphate, and  weighed  as  such. 

It  should  be  noted,  however,  that  in  this  process, 
manganese  if  present  to  any  extent  is  liable  to 
contaminate  the  magnesium,  and  possibly  the  zinc 
precipitate.  If  this  is  found  to  be  the  case  the 
manganese  content  of  each  ignited  precipitate  is 
determined  by  means  of  sodium  bismuthate,  and 
the  necessary  correction  applied  after  calculating  to 
Mn,P„0.  in  the  case  of  phosphate  precipitates,  or 
MnjO]  in  the  case  of  the  zinc  oxide  precipitate. 

If  the  alloy  contains  nickel,  the  procedure  must 
be  modified  somewhat.  Part  of  the  nickel  sulphide 
is  precipitated   with    the  alkaline    sulphides,    i.e.. 
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with  the  Iron,  line,  and  manganese,  and  to  dis- 
solve the  precipitate  completely,  m  little  nitric  acid 
aa  well  as  hydrochloric  add  must  i><'  poured  oyer 
the  filter.  The  Iron  and  manganese  are  separated 
from  the  sine  and  nickel  .-is  before,  with  bromine 
and  ammonia,  and  the  nickel  is  separated  from 
tiu>  sine  bj  means  of  i".  alcoholic  dimethyl- 
glyozlme,  in  slight  i\  ammonlaca)  solution.  The 
nickel  precipitate  is  filtered  off,  washed,  and  dis- 
carded, and  the  zinc  determined  as  above.  The 
other  portion  of  the  nickel  will  be  found  In  the 
filtrate  from  the  mixed  alkaline  sulphides.  This 
i-  acidified  faintly  with  acetic  acid,  hydrogen  sul- 
phide is  boiled  off,  and  n  little  dimethylglyoxlme 
added  t » »  the  solution,  which  is  rendered  faintly 
alkaline  with  ammonia  and  allowed  to  Stand  in  a 
warm  place  tor  about  20  minutes.  The  precipitate 
of  sulphur,  nickel  sulphide,  and  nickel  dimethyl- 
glyoxime  is  tillered  off  ami  discarded.  The  filtrate 
is  then  made  alkaline  with  about  20  c.c.  of  Strong 
ammonia,   and    5   grius.   of  mlcrOCOSmlC   sail    added 

as  before  In  order  to  obtain  the  magnesium. 
Wiokel.    The  nickel  is  best  determined  on  one 

grm.  of  the  alloy  by  dissolving  out  the  bulk  of  the 
aluminium  and  zinc  with  40  c.c.  of  10%  soda. 
filtering  oil'  the  insoluble  metallic  residue,  and  dis- 
solving this  in  nitric  add.  Group  II.  metals  are 
removed  by  means  of  hydrogen  sulphide,  the  excess 
of  which  is  expelled  by  boiling.  Four  grms.  cf 
tartaric  acid  is  then  added  to  the  solution,  which 
Is  heated  to  00°  C,  and  an  excess  of  dimelhyl- 
glyoxime  it  alcoholic  solution)  added,  followed 
by  suffldenl  ammonia  lo  render  the  liquid  slightly 

alkaline.  The  precipitated  niekol  dimethylglyoxime 
Is  filtered  off  on  a  freshly  prepared  (Jooch  crucible 
packed  with  asbestos,  washed  with  hot  water,  dried 
to  constant   weight    in   the  steam  oven,  and  the 

nickel  estimated  on  the  assumption  that  the  pre- 
cipitate contains  20-32%  of  nickel. 

The  whole  process  described  above  may  appear 
lengthy,  but  it  must  be  remembered  that  man- 
ganese and  nickel  are  absent  in  the  majority  of 
cases,  while  magnesium  is  only  present  in  traces 
except  in  special  alloys;  so  that  the  time  required 
for  the  analysis  is  considerably  shortened.  Never- 
theless, the  scheme  is  designed  to  cover  all  the 
metals  likely  to  be  found  in  types  (1)  and  (2), 
and  after  going  through  the  process  it  is  quite 
safe  to  take  aluminium  by  difference,  as  is  usually 
done. 

The  method  is  applicable  to  every  type  of 
aluminium  metal  and  the  results  are  accurate.  The 
chief  difficulty,  however,  arises  with  metals  con- 
taining a  large  proportion  of  zinc  (type  3).  In  this 
case,  the  method  occupies  lfl  to  20  hours.  The 
reason  for  this  is  the  lime  taken  in  Hie  settling, 
tiltration,  and  washing  of  Ihe  mixed  sulphides  of 
iron  and  zinc  If  plenty  of  iron  is  present,  the 
mixed  sulphide  does  not  filter  badly,  but  it  is 
slow  work  at  best;  while,  if  Ihe  iron  content  is 
low  and  the  precipitate  of  a  light  grey  colour  it  is 
most  difficult  to  retain  it  on  the  filter  during  wash- 
ing. The  time  required  to  filter  and  wash  such  a 
precipitate  satisfactorily   is  about    four  hours. 

We  have  therefore  devised  another  method  for 
alloys  containing  much  zinc.  Titration  methods 
Were  not  very  promising  and  cleclrolytic  methods 
were  therefore  resorted  to.  The  only  electrolyte 
that  appeared  suitable  for  the  separation  of 
aluminium  and  zinc  was  alkali  hydroxide,  eon- 
taining  alumlnate  and  zincate.  From  such  a  solu- 
tion, usim_'  a  rotating  cathode,  ii  was  found  possible 
to  precipitate  about  0-2  grin,  of  zine  free  from 
aluminium  and  only  leave  traces  of  zinc — less 
than  a  milligram— in  the  solution.  Sulphates 
in  the  solution  did  not  interfere  with  the  zinc 
electrolysis,  but  nitrates  or  ammonium  sails  pre- 
vented the  deposition.  In  applying  Ibis  method 
to  aluminium  alloys,  various  difficulties  were  a  I 
first  encountered.     As  nitrates  or  substances  likely 


io  generate  ammonia  must  be  excluded,  the  addi- 
tion of  2-5  c.c.  of  nitric  acid  lo  the  solution  as 
recommended   above   for    types    111    and    (2),    before 

electrolysing  copper  Is  Inadmissible.    The  first  trials 

for  Ihe  complete  analysis  of  aluminium  allows 
using  Ihe  electrolytic  method  for  zinc  involved  the 
removal  of  nil  Group  II.  metals  by  hydrogen  sul- 
phide.   Another  difficulty  was  ihe  estimation  of  the 

Iron.  This  was  finally  aa ipllshed  by  boiling  off  ihe 

hydrogen  sulphide  after  re ring  Group  n.  metals, 

oxidising  Ihe  solution  Willi  a  little  bromine  water, 
adding  about  one  grm.  of  tartaric  add  and  then 
exeess  of  sodium  hydroxide  solution.  Under  these 
conditions  the  iron,  aluminium,  and  zinc  remain 
in   solution,   and    when    the   liquid    is   subjected    lo 

electrolysis,  ihe  iron  ami  zinc  are  deposited  together 

as  a  clean  layer.  Magnesium  has  no  deleterious 
effect,  although  in  this  case  Ihe  electrolysis  is 
Carried   out    With   magnesium   hydroxide   suspended 

in  the  liquid.    Quantities  of  magnesium  up  to  1% 

do  not  contaminate  the  zinc  deposit.  Manganese, 
however,  shows  a  decided,  and  nickel  a  slight, 
tendency  to  be  deposited  with  the  zinc.  These 
metals  rarely  occur  in  alloys  of  type  (.".I,  however, 
and  even  if  the  deposit  is  contaminated  with  them, 
Ihe  degree  of  eonlaminat ion  can  easily  be  deter- 
mined as  shown  below,  and  Ihe  necessary  correc- 
tions applied.  The  iron-zinc  deposit  can  be  dis- 
solved oil'  the  cathode  in  dilute  sulphuric  acid  and 
the  ferrous  iron  titrated  with  .V/20  permanganate. 

Numerous  experiments  were  made  in  order  to 
find  the  most  suitable  cathode  for  the  zinc  electro 
lysis.  Platinum  cannot  be  used  as  the  surface  Is 
permanently  spoiled  by  the  zine,  while  the  use  of 
copper  makes  it  impossible  to  determine  the  iron 
by  titration  after  dissolving  the  iron-zinc  deposit 
in  dilute  sulphuric  acid.  A  silver  cathode  over- 
comes this  last  difficulty,  but  the  electrode  retains 
a  little  of  the  zine  and  cannot  be  ignited  before 
use.    Finally,  a  gold  plated  platinum  electrode  was 

used:  lliis  was  in  the  form  of  Ihe  platinum  gauze 
cylinder,  2-5  cui.  in  diameter  and  3  cm.  long,  used 
for  the  copper  electrolysis  and  upon  which  a 
coating  of  about  01  grm.  of  gold  was  deposited 
from  a  cyanide  solution.  The  coating  extended  for 
about  1  cm.  up  the  axial  stem,  i.e.  above  the  top 
of  the  gauze.  The  iron-zinc  deposit  dissolves  off 
this  cathode  more  completely  than  off  the  other 
metallic  electrodes,  and  seldom  leaves  more  than 
2  mgrms.  of  zinc,  in  which  no  iron  can  be  detected. 
The  electrode,  after  cleaning  in  dilute  sulphuric 
add,  is  slightly  dark,  but  can  lie  completely  freed 
from  the  last  traces  of  adherent  zinc  by  immersing 
in  hot  nitric  aeid  (sp.  gr.  1-2)  for  a  short  time. 
Before  use,  these  gilded  electrodes  are  gently 
ignited  and  then  weighed.  They  have  proved 
very  satisfactory  in  use. 

In  the  course  of  investigations  into  the  electro- 
lysis of  copper  from  sulphuric  acid  solutions  con- 
taining no  nitrates,  or  urea  or  other  substances- 
likely  to  generate  ammonia  during  the  subsequent 
zinc  electrolysis,  it  was  found  that  the  copper 
deposit  was  of  a  dark  brown  or  black  colour  and 
i lie  result  was  generally  about  01%  higher  than 
if  nitric  acid  were  present  in  the  solution.  It  was 
noticed,  however,  that  the  blackening  of  the 
deposit  only  occurred  at  those  parts  of  the  cathode 
that  were  wholly  immersed  in  the  solution  during 
the  revolution  of  the  cathode.  The  portion  of  the 
copper  deposited  on  ihe  upper  part  of  the  cathode. 

which  was  partly  out  of  the  solution  during  its 
rotation,  remained  bright.  This  led  us  to  think 
that  the  atmospheric  oxygen  was  keeping  the 
deposit  bright,  and  an  experiment  was  performed 
with  the  anode  placed  beneath  the  rotating  cathode 
to  observe  the  effect  of  the  anodic  oxygen  on  the 
deposit.  The  result  was  that  the  copper  deposit 
was  bright  at  the  top  of  the  cathode,  black  in  the 
middle,  and  dull  red  at  Hie  bottom,  showing  clearly 
that  a  mild  oxidising  agent  was  necessary  to  keep 
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the  deposit  bright.  Moreover,  as  it  was  found  that 
a  trace  of  sulphur  dioxide  or  a  small  crystal  of 
sodium  sulphite  added  to  the  solution  greatly 
intensified  the  blackening  of  the  copper,  sometimes 
with  the  deposition  of  sulphur  in  the  solution,  it 
was  concluded  that  the  blackening  of  the  copper 
and  the  high  results  during  electrolysis  in  pure 
dilute  sulphuric  acid  were  due  to  the  reduction 
of  sulphuric  acid  and  the  deposition  of  a  film 
of  copper  sulphide.  After  various  trials,  hydro- 
gen peroxide  was  found  to  be  the  most  suit- 
able oxidising  agent  to  use  in  order  to  get  a  bright 
copper  deposit  and  at  the  same  time  avoid  the 
presence  of  nitrates.  With  hydrogen  peroxide  the 
copper  remains  bright  unless  the  time  of  electro- 
lysis is  prolonged  unduly  beyond  that  required  for 
complete  deposition  of  the  copper.  When  the 
copper  has  all  been  deposited,  the  cathode  hydrogen 
begins  to  reduce  the  hydrogen  peroxide,  and  as 
soon  as  this  is  all  destroyed,  the  solution  becomes 
full  of  gas  bubbles.  There  is  then  the  usual  ten- 
dency for  the  copper  deposit  to  blacken.  If  this 
free  evolution  of  gas  is.  observed,  the  copper  can 
be  kept  bright  by  the  further  addition  of  one  or 
two  c.c.  of  hydrogen  peroxide  solution. 

Method  II.  The  observations  recorded  above 
enabled  us  to  devise  a  new  and  rapid  method  for 
the  analysis  of  aluminium  alloys,  especially  those 
with  hi'gli  zinc  content.  The  process  is  as 
follows  : — 

Lead  and  manganese.  Two  grins,  of  the  metal 
is  treated  with  caustic  soda  and  the  residual  metals 
examined  for  lead  and  manganese  as  described  in 
the  first  method  above. 

Nickel  and,  magnesium.  One  grin,  of  the  metal 
is  treated  with  10%  sodium  hydroxide  solution  till 
action  ceases,  the  insoluble  metals  are  filtered 
off  and  dissolved  in  nitric  acid.  Group  II.  metals 
are  removed  bv  hydrogen  sulphide,  the  excess  of 
which  is  boiled  off.  The  nickel,  if  present,  is  pre- 
cipitated from  an  ammoniacal  tartrate  solution  by 
means  of  dimethylglyoxime,  and  is  filtered  off  on 
a  Gooch  crucible  and  weighed.  The  filtrate  from 
the  nickel  is  precipitated  with  ammonium  sulphide 
and  anv  iron  and  zinc  sulphides  filtered  off  and 
rejected  The  filtrate  from  the  zinc  sulphide  IS 
examined  for  magnesium,  by  adding  niierocosmic 
salt  as  in  the  general  method  already  described. 
Generally  nickel  is  absent,  and  magnesium  is  not 
present  except  as  traces. 

Main  analysis.    One  grm.  of   the   metal   is  dis- 
solved, as  described  in  the  general  method  above, 
in  nitro-sulphuric  acid  and  the  silica   and   silicon 
filtered  off.    To  the  filtrate,  occupying  about  100  c.c. 
in  volume,  7  c.c.  of   "  20-volume "   pure  hydrogen 
peroxide  is  added,  the  liquid  is  well  mixed,   and 
the   cool  solution   subjected  to   electrolysis,    using 
the   rotating    gauze   cathode    previously    referred 
to  and  a  current  of  2  amperes.     Electrolysis  is  con- 
tinued for  10  minutes   after  the  solution  becomes 
colourless,  adding  a   little  more  hydrogen  peroxide 
if  necessary,   to   prevent  evolution  of  gas.       The 
cathode    is    washed    down    with    distilled    water, 
dipped    in   clean    alcohol,    dried   at    100°  C,    anil 
weighed.     The   liquid   is   saturated   with   hydrogen 
sulphide,  altered  into  a  400  c.c.  squat  beaker,  and 
the  sulphide  precipitate  carefully  washed  with  warm 
water    (ammonium    nitrate   solution   must   not    be 
used),    and   then    examined    for    traces    of  copper 
and  for  tin,  by  Hie  method  already  described.    The 
filtrate  from  the  Group  11.  sulphides  is  now  boiled 
to   expel  hydrogen   sulphide,  and  a  little  bromine 
water   added  to  oxidise  any    sulphur   and  ferrous 
iron.     The    solution  is  cooled,   about  one    grm.   of 
pure  tartaric    acid    is   added,    followed   by    a    50% 
solution    of    pure    sodium    hydroxide,*    until    the 


*  Certain  samples  c.f  "  pure 
found  to  contain  a  little  zinc. 


sodium  hydroxide  have  been 


alumina  and  zinc  oxide  at  first  precipitated  have 
just  redissolved.    A  further  20  c.c.  of  the  50%  soda 
solution    is   added,    the   solution  cooled    to    room 
temperature  and  made  up  to  about  300  c.c.    If  the 
concentration  is  too  great  or  the  temperature  too 
low,   salts  tend   to   crystallise   out.    At  this  stage 
magnesium  hydroxide  is  precipitated  and  this  forms 
a  delicate  test  for  minute  quantities  of  magnesium 
in  the  alloy,    since  1   mgrm.   shows  readily.    The 
liquid  is  electrolysed,  using  the  weighed  gilt  plati- 
num  rotating    cathode,    for     half-an-hour    with   a 
current   of  1-7    amperes    (3  to  4   volts),   then  for 
half-an-hour  at   2  amperes.       Under   these   condi- 
tions  the   solution    does    not    become   very   warm, 
and    if   the  electrode    is    well   immersed    in   the 
electrolyte,     the    deposit    is    of    a     light     bluish 
grey    colour   with   a    small   dark   ring    round  the 
stem  where   the   latter  enters   the  solution.        At 
the    end    of    an     hour     the    cathode    is    quickly 
washed  with   several   changes  of  distilled    water, 
dipped    in     alcohol,    dried     in    the    steam     oven, 
and  weighed.    The  weight  of  the  deposit  gives  the 
total  iron  and   zinc,   together  with  a   little  nickel 
and  manganese  if  these  are  present  in  the  original 
metal.       To    analyse   the   deposit,   the    cathode   is 
immersed  in  warm  30%  sulphuric  .acid,  the  deposit 
dissolved  off.   and  the  clean  cathode  removed.     If 
the  alloy  contains  no  manganese  the  resulting  solu- 
tion is  titrated  with  A/20  potassium  permanganate 
solution   and   the  weight   of    iron    in   the  deposit 
obtained.       On   the   other  hand,    if  manganese   is 
present,  the  cathode   solution  is  divided  into   two 
portions,  the  ferrous  iron  being  titrated  with  A/20 
potassium  permanganate  in  one  part,  and  the  man- 
ganese    determined     in     the    other    by    addition 
of    nitric    acid,    cooling,    oxidising    with    sodium 
bismuthate    to    permanganic    acid,     and     titrating 
wiih      A/20      ferrous     salt     solution     as      usual. 
If     the     metal    contains    nickel,     the    portion    of 
the  cathode   solution  used    for    the  iron   titration 
is   treated  with  about  a  grm.  of  tartaric   acid,    a 
few  c.c.  of  dimethylglyoxime  solution   are   added, 
and     the    solution    made    faintly    alkaline    with 
ammonia.    The  nickel  dimethylglyoxime  precipitate 
is  filtered  off,  dried,  and  weighed,   and  the  nickel 
on  the  cathode  is  thus  obtained.    The  true  weight 
of  zinc  in  the  cathode  deposit  is  obtained  by  sub- 
tracting the  combined  weight  of  iron,  nickel,  and 
manganese  from   the   weight  of  the    deposit.    We 
find,  however,  that  nickel  and  manganese  are  very 
rarely  present  in  the  cathode  deposit. 

The  alkaline  solution  left  after  the  zinc-iron 
electrolysis  is  treated  with  a  few  c.c.  of  sodium 
sulphide  solution,  when  traces  of  iron  and  zinc 
which  may  not  have  been  deposited,  soon  show  as 
sulphide.  '  Should  the  sulphide  precipitate  amount 
to  more  than  traces,  it  is  filtered  off,  redissolved  in 
dilute  hydrochloric  acid,  and  the  iron  and  zinc 
separated  and  weighed.  In  most  cases,  however, 
the  amount  of  zinc  and  iron  not  electrolysed  is  ex- 
tremely small,  much  less  than  01%.  This  is 
especially  the  case  if  the  zinc  is  largely  in  excess 
of  the  iron,  as  is  usual  with  metals  of  type  3,  where 
the  iron  seldom  exceeds  1%  and  the  zinc  is  generally 
9°/  or  more.  Recently,  however,  the  authors  have 
tried  to  applv  the  method  to  metals  of  type  2.  when 
zinc  is  present  as  a  constituent.  In  the  majority 
of  cases  the  electrolysis  has  succeeded  in  removing 
practically  all  the  iron  and  zinc  from  the  solution. 
Sometimes,  however,  from  some  unknown  cause, 
the  method  fails  with  these  alloys.  The  cathode 
becomes  coated  with  a  deposit  containing  a  little 
zinc  and  all  the  iron,  after  which  no  further  deposit 
of  zinc  can  be  obtained,  but  the  rest  of  the  zinc 
can  be  deposited  on  a  fresh  cathode.  Alternatively 
the  remainder  of  the  zinc  in  this  case  may  be 
precipitated  bv  means  of  sodium  sulphide. 

So  far  as  accuracv  is  concerned  the  processes  here 
described   leave   little  to  be  desired.    The  copper 
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determined  i>y  electrolysis  In  the  presence  of 
hydrogen  peroxide  baa  been  generally  found  to 
agree  exactly  with  the  results  obtained  with  nitric 
jiciii  in  the  solution  and  seldom  differ  by  more  than 

t-0-06 ".,  on  a  ."",.  copper  content.  With  reference 
to  the  iron-zinc  determination,  we  consider  that  the 
results  arc  better  than  those  obtained  by  t In- 
ordinary separation  of  iron  and  zinc.  The  cathode 
deposit  is  almost  Identical  In  weight  with  the  com- 
bined weight  of  iron  and  zinc  determined  by  the 
method  given  tor  metals  of  type  2,  but  after  carry- 
ing out  the  permanganate  titration  for  the  iron  in 
the  cathode  deposit,  the  percentage  of  sine  is  slightly 
higher,  and  of  the  iron  slightly  lower  (generally  of 
ihe  order  0-00  0-1%)  than  that  obtained  by  the 
usual  chemical  separation  and  weighing.  This  may 
be  due  partly  1  < •  the  ureal  difficulty  of  separating 
7.tuc  completely  from  iron  by  chemical  means,  as  is 
made  plain  by  Wiihey's  experiments  (Joe.  fit.),  or 
it  may  be  due  to  Slight  oxidation  of  Ihe  ferrous  iron 
during  solution  of  the  cathode  deposit.  To  test,  this 
latter  point  0-1718  grm.  of  pure  zinc  oxide,  corre- 
sponding to  0-1380  grm.  Of  zinc,  was  dissolved  in 
dilute  Sulphuric  acid,  and  I'll  e.e.  of  a  ferrous 
sulphate  solution  ieontainin.tr  001(11  grin,  of  iron 
per  l'ii  c.c,  as  determined  by  reduction  with  sulphur 
dioxide,  boiling  off  excess  gas.  and  titrating  with 
\  SO  permanganate)   was  added.    After  oxidation 

Of  the  Iron  with  bromine  and  making  the  solution 
to  correct  strength  with  tartaric  acid  and  caustic 
soda,  the  iron  and  zinc  were  deposited  by  elec- 
H'olysis.  The  deposit  weighed  0-148C  grm.  and  the 
weight  of  iron,  as  determined  by  dissolving  off  in 
dilute  sulphuric-  add  and  titration  with  2V/20 
potassium  permanganate,  was  00102  grm.,  leaving 
0-1884  gnn.  as  the  weight  of  the  zinc  deposit. 
These  figures,  Which  are  typical  of  many  results, 
Confirm  the  accuracy  of  the  method  of  estimation. 
Moreover,  when  duplicate  analyses  of  an  alloy  have 
been  carried  out,  the  combined  weight  of  zinc  and 
iron  in  the  two  Cases  has  been  found  to  tie  within 
0."  mgrm.  on  deposits  weighing  about  0-13  grm. 
Where  the  iron  content  has  been  determined  in  one 
deposit  after  solution  in  sulphuric  acid  by  titration 
with  standard  permanganate,  and  in  the  other  by 
precipitating  the  iron  once  as  hydroxide  from 
ammonia  and  ammonium  chloride  solution,  twice  as 
basic  acetate,  and  once  again  as  hydroxide,  as 
recommended  by  Withey  {loo.  cit.),  the  two  iron 
results  are  found  to  be  in  very  close  agreement. 

We  have  made  a  number  of  experiments  to  deter- 
mine the  completeness  of  Ihe  precipitation  of 
magnesium  in  the  presence  of  zinc  and  aluminium 
by  means  of  sodium  hydroxide  and  tartrate,  and 
find  that  as  little  as  1  mgrm.  of  magnesium  is 
wholly  precipitated  under  the  conditions  described 
above.  The  magnesium  hydroxide  may  be  filtered 
off  before  or  after  I  lie  electrolysis  of  the  zinc 
solntion,  redlssoived,  and  repreclpitated  as 
magnesium  ammonium  phosphate  from  an  am- 
nion i.-n-a  I  tartrate  solution.  In  the  absence  of  nickel 
this  met  hod  of  determining  magnesium  is  accurate. 

We  desire  to  express  our  Indebtedness  to  Sir  J.  J. 
Dobbie.  F.R.S..  for  permission  to  publish  the 
methods  and  results  in  this  paper. 

Discussion, 

Mr.   C.    K.    BABBS   agreed    with    the   authors   that 

lead  was  often  present  in  aluminium,  more  par- 
ticularly so  if  the  alloy  contained  zinc.  The  sug- 
gestion to  use  a  platinum  electrode  coated  with 
Id  led  liim  to  Inquire  why  a  gold  electrode  could 
not  be  used  and   go  save  the  expensive  platinum. 

He  also  asked  whether  the  authors   had  made  any 

experiments  on  the  direct  estimation  of  aluminium. 
Pr.  R.   Sri. ic.man  said  that   the  specifications  to 

which  they  were  required  to  work  nowadays 
demanded  the  absence  of  appreciable  quantities  of 
l.-ad    in   alloys  of  the   type    under    discussion,  and 


it  therefore  could  not  be  assumed  I  hat  Ihe  alloys 
would  be  free  from  this  material.  On  the  contrary, 
the  vast  majority  of  alloys  which  were  made  up 
with  ordinary  Spelter  contained  Ihe  proportion  Of 
lead  Which  the  spelter  carried,  and  it  was  only 
alloys  Which  were  made  up  from  modern  electro- 
lytic   zinc   which    were     free    from     lead.     It.    was, 

therefore,  essential  that  these  alloys   should  be 

tested    tor  lead. 

Dr.  Fox.  replying  to  the  discussion,  agreed  Willi 
Dr.  Seliginan's  remarks.  A  gold  electrode  could, 
of  course,  be  used  but  platinum  was  more  rigid.  He 
knew  of  no  short  method  for  the  direct  estimation 
Of  aluminium:  the  only  procedure  was  to  estimate 
it  in  the  usual  way  by  going  through  the  separa- 
tions. The  result  was  usually  0-3%  or  01,,  boo 
high. 


Newcastle  Section. 

Meeting  held  at  Bolbec  Hall  on  November  26th,  1918. 
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THE  RELATION  BETWEEN  MOLECULAR 
STRUCTURE  AND  THE  ACTIVITY  TOWARDS 
HYDROGEN  SULPHIDE  OF  OXIDE  OF  IRON. 

B\    Q.     WEYMAX. 

In  recent  years  almost  the  whole  of  the  purifi- 
cation of  coal  gas  from  hydrogen  sulphide  has 
been  effected  by  oxide  of  iron.  The  sulphides  of 
iron  with  which  such  purification  is  concerned  are 
the  sesquisulphide,  F>,S3,  which  is  oxidised  by 
atmospheric  air  to  free"  sulphur  and  ferric  oxide; 
the  monosulphide,  FeS,  which  is  also  oxidised  to 
free  sulphur  and  ferric  oxide,  and  which  at  higher 
temperatures  may  combine  with  free  sulphur  to 
form  the  disulphide,  FeS„.  It  seems  somewhat 
uncertain  whether  the  disulphide  when  prepared 
in  this  way  will  further  oxidise  in  air  to  give 
ferrous  sulphate.  Ferrous  sulphate,  however,  is 
always  present  in  the  unoxidised  sulphides, 
although  at  low  temperatures  the  amount  may  be 
small.  After  oxidation  the  amount  is  certainly 
increased. 

Purification  of  coal  gas  is  carried  on  at  tempera- 
tures somewhat  above  the  normal,  under  which 
conditions  the  sesquisulphide  is  the  chief  product. 
L.  T.  Wright  (J.  Chem.  Soe,  1883,  lot!)  found 
that  by  treating  the  hydrate  precipitated  by 
ammonia  from  ferric  chloride  with  hydrogen  sul- 
phide and  treating  the  product  with  carbon  bisul- 
phide out  of  contact  with  the  air,  a  variable 
amount  of  free  sulphur  was  produced,  which  bore 
no  relation  to  the  total  quantity  of  free  sulphur 
obtained  after  oxidation. 

Free  sulphur  is  always  present  from  one  source 
or  another,  and  disulphide  is  produced  by  local 
heating.  Subsequent  oxidation  might  account  for 
part  of  the  ferrous  sulphate  found.  This  reaction 
also  results  in  the  liberation  of  sulphur  dioxide. 
In  those  cases  where  there  is  no  excess  of  alkali 
present.  Hie  oxide  quickly  becomes  acid,  and  the 
activity  falls  off  with  remarkable  abruptness.  If 
the  oxide  is  maintained  in  an  alkaline  condition, 
the  ferrous  sulphate  formed  is  immediately  decom- 
posed, with  the  result  that  the  full  amount  of 
ferric  hydrate  is  liberated,  and  available  for 
further  use.  Even  in  an  alkaline  condition  the 
activity  of  the  oxide  falls  off  in  course  of  time. 
In  an  acid  condition  the  amount  of  iron  rendered 
inert  by  the  formation  of  ferric  and  ferrous  salts. 
or  as  the  disulphide.  is  not  sufficient  to  account 
for  the  almost  complete  inactivity  of  the  whole 
body  of  the  oxide. 
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Gedel  *  has  pointed  out  the  remarkable  influence 
of  traces  of  ammonia  or  acid  on  the  absorption 
of  hydrogen  sulphide  by  oxide  of  iron,  and  has 
found  that  in  the  latter  ease  the  monosulphide 
land  later  the  disulphide)  was  formed;  in  the 
former  case  only  the  sesquisulphide.  He  could 
not  find  any  monosulphide  in  ordinary  works 
oxide,  a  fact  he  attributed  to  the  presence  of 
ammonia. 

Although  Lewis  Thompson,  in  his  "  Chemistry  of 
Gas  Lighting,"  states  that  the  activity  of  iron 
oxide  depends  on  molecular  structure  rather  than 
on  hydration,  it  is  generally  considered  that  only 
hydrated  oxide  is  active,  probably  owing  to  the 
fact  that  strongly  ignited  oxide  is  certainly  in- 
active. 

In  order  to  determine  the  precise  temperature 
a  I  which  hydra  ted  oxide  became  inactive,  differently 
prepared  pure  samples  were  heated  in  an  open 
silica  tube  to  various  temperatures  measured  by  a 
thermocouple  inserted  in  the  oxide,  for  two  to 
three  hours,  and  then  cooled  and  examined  for 
their  absorptive  power  towards  hydrogen  sulphide. 
The  latter  operation  consisted  in  passing  dry 
hydrogen  sulphide  over  a  weighed  quantity  of  the 
oxide  in  a  weighed  tube  of  which  the  outlet  was 
connected  to  a  weighed  calcium  chloride  tube.  The 
air  was  displaced  before  and  after  the  experi- 
ment by  dry  carbon  dioxide.  Three  hours  was 
given  for  the  absorption,  by  which  time  it  was 
practically  complete.  No  additional  water  was 
added  in  any  case. 

In  all  cases,  except  one,  the  oxide  obtained  after 
heating  to  100°,  300°,  350°,  400°,  450°.  500°,  550°, 
Ci00°,  and  650°  C.  gave  in  the  cold  practically 
theoretical  absorption  (62-63%,  theoretical  =  63-7%) 
calculated  on  the  content  of  ferric  oxide.  The 
oxide  obtained  by  heating  to  650°  C.  did  not  turn 
black  till  5  minutes  after  the  hydrogen  sulphide 
was  passing  at  the  outlet:  it  then  became  black 
suddenly,  with  considerable  heat  effect.  Oxide 
heated  to  700°  C.  only  gave  a  partial  absorption, 
the  extent  of  which  depended  on  the  time  of 
heating  and  ranged  from  10%  to  32ct,  of  hydrogen 
sulphide.  The  oxide  heated  to  800°  C.  absorbed 
less  than  1%.  In  the  exception  noted  above,  the 
hydrate  dealt  with  was  obtained  by  precipitation 
of  a  fresh  solution  of  ferric  chloride  by  ammonia, 
and  drying  at  100°  C.  Dried  at  this  temperature 
it  had  the  maximum  activity,  but  when  heated  to 
280°  C,  just  after  losing  the  bulk  of  the  water, 
it  became  incandescent,  and  left  on  cooling  a  black, 
lustrous,  hard  residue  which  was  inactive.  On 
further  heating  the  colour  changed  to  puce,  but 
the  oxide  was  still  inactive.  In  all  cases  most, 
at  any  rate,  of  the  water  of  hydration  was  given 
off  below  300°  C. 

It  is  evident  then  that  ferric  hydrates  dehy- 
drated at  as  high  a  temperature  as  050°  C.  may 
still  retain  their  activity  in  the  cold.  At  about 
700°  C.  a  change  sets  in  which  may  also  be  effected 
at  lower  temperatures  by  very  prolonged  heating. 
The  sulphide  formed  in  the  above  cases  was 
entirely  ferric  sulphide,  and  oxidised  in  air  with 
sufficient  rapidity  to  set  fire  to  the  liberated  sulphur. 
A  determination  of  the  free  sulphur  iu  one  case 
in  the  unoxidised  sulphide  gave  only  a  trace  of 
sulphur  when  the  quantity  taken  was  10  grins. 
This  shows  that  under  certain  conditions,  and 
with  particular  varieties  of  oxide,  the  absorption 
of  hydrogen  sulphide  may  take  place  in  the  com- 
parative absence  of  water  in  accordance  with  the 
equation  Fe„0„-l-3H„S  =  Fe.,S,-f-3H„0. 

The  absorptions  noted  above  were  made  at  atmo- 
spheric temperature,  but  if  the  oxide  is  treated 
with  hydrogen  sulphide  at  higher  temperatures  the 
reaction  takes  a  different  course.  In  this  case. 
the  sulphide  or  sulphides  formed  are  only  attacked 

•  J.  Gasbeleucht,  1905,  48,  412,  428:  this  J.,  1905,  668, 
678. 


by  dilute  acid  when  heated  to  boiling  point,  and 
then  liberate  hydrogen  sulphide.  No  ferric  oxide 
is  formed  on  oxidation  but  only  ferrous  sulphate: 
the  latter  compound  is  also  present  in  the  un- 
oxidised  powder. 

Even  the  oxide  heated  to  800°  C.  and  which 
was  inactive  in  the  cold  absorbed  the  gas  with 
avidity  at  the  higher  temperatures.  This  indi- 
cated that  the  change  in  structure  which  inhibits 
the  action  of  hydrogen  sulphide  in  the  cold  must 
take  place  on  cooling,  and  that  at  800°  C.  the 
oxide  molecules  are  in  such  a  mobile  state  that 
slow  cooling  gives  them  an  opportunity  of  arrang- 
ing themselves  in  a  more  condensed  state.  To 
obtain  further  evidence  of  this,  some  oxide  was 
heated  for  three  hours  to  800°  C.  and  all  but  a 
check  portion  was  plunged  suddenly  into  cold 
water.  The  check  sample,  which  was  cooled 
slowly,  absorbed  less  than  1%  of  hydrogen  sulphide 
in  the  cold,  while  after  drying  the  quickly  cooled 
sample  absorbed  43%.  With  a  better  cooling 
arrangement  it  would  seem  probable  that  the 
absorption  would  be  more  nearly  theoretical. 

An  attempt  to  demonstrate  a  heat  effect  by  cool- 
ing and  heating  curves  failed. 

The  specific  gravities  of  the  powders  obtained  by 
heating  to  various  temperatures  and  cooling  slowly 
were  determined  in  pure  toluene.  They  showed  a 
progressive  rise;  for  instance  after  heating  to- 
300°  C.  sp.  gr.  =  4-207;  to  510°  C,  4-444;  to  700°  C, 
4-485. 

To  avoid  possible  confusion  it  might  be  men- 
tioned here  that  "  burnt  oxide  "  from  the  manu- 
facture of  sulphuric  acid  is  in  a  similar  condition 
to  the  oxide  heated  above  700°  C.  It  has  been  and 
is  used  for  gas  purification — not  so  much  on  account 
of  the  ferric  oxide,  as  by  reason  of  a  varying  content 
of  ferrous  sulphate,  which  is  converted  into  ferric 
hydrate  by  addition  of  an  alkali  and  subsequent 
oxidation  before  use.  Unfortunately  the  burning 
of  the  material  is  often  carried  to  such  a  point 
that  little  or  no  ferrous  sulphate  is  left,  and  the 
material  is  worthless  from  this  point  of  view.  It 
is  true  also  that  the  amount  of  ferrous  sulphate 
necessary  to  make  it  of  value  is  relatively  small 
because  with  revivification  in  situ,  which  is  now 
universally  the  practice,  the  same  oxide  may  be 
alternately  fouled  and  oxidised  many  more  times 
than  used  to  be  commercially  feasible. 

The  above  considerations  lead  to  the  idea  that 
the  chemical  activity  of  iron  oxide  is  dependent 
primarily  on  molecular  structure,  and  not  on  any 
particular  degree  of  hydration.  At  the  same  time 
the  molecular  structure  is  evidently  derived  in 
almost  all  cases  from  some  form  of  hydrate. 

Passing,  then,  to  the  question  of  the  constitu- 
tion of  the  ferric  hydrates,  I  hope  to  show  that  the 
conclusions  arrived  at  by  former  investigators 
admit  of  a  very  close  application  and  find  some 
confirmation  in'the  study  of  gas  purification. 

Pean  de  St.  Gilles.*  studying  the  action  of  boil- 
ing water  on  hydrated  ferric  oxide,  found  what  he 
considered  to  be  a  soluble  modification.  Graham, 
later,  subjected  solutions  of  ferric  salts  to  dialysis 
and  succeeded  in  getting  a  similar  result,  namely 
a  solution  containing  very  little  else  except  ferric 
oxide.  Magnier  de  la  Source  and  others  pre- 
pared solutions  containing  even  less  of  the  acid 
radicle,  but  still  a  small  quantity  was  invariably 
left.  Beehamp.t  after  pursuing  the  matter  still 
further  and  taking  into  consideration  the  facility 
with  which  ferric  oxide  dissolves  in  ferric  chloride, 
decided  that  there  were  formed  true  compounds 
of  ferric  oxide  and  hydrochloric  acid  of  a  more 
condensed  tvpe,  which  he  considered  were  basic 
oxychlorides.       Lewis   T.    Wright,!    in    preparing 

»  AnnTchim.  et  Phys.,  1850,  [3].  46.  47. 
t  Ann.  Chim.  et.  Piiys.,  1859  [3],  57,  296. 
t   Loc.  cit. 
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ferric  hydroxide  in  order  i"  studj  the  action  of 
hydrogen  sulphide  upon  it,  noticed  the  difficulty 
hi'  getting  the  -  precipitate  free  front  chloride, 
and  (bond  that  after  washing  practically  tree 
from  chloride  a  further  quantity  was  obtained 
after  drying;  moreover,  under  certain  con- 
ditions, the  ferric  oxide  became  so  finely 
divided    thai   it  passed  through  all   Biter  papers 

t  til  t   yet   Was  not   in  true  solution.     Wright  observed 

the  different  colours   of   ferric  hydrate  prepared 

in  different  ways,  and  quotes  Totnmasi,*  who 
obtained  a  soluble  modification  by  keeping  ferric 
hydrate    (presumably    containing   some    chloride) 

Under  water  for  I  year,  Tonmiasi  also  found  that 
at  the   same   time  80%    Of  his  sample  was   insoluble 

in  dilute  add,   some  was  unaffected  by  hydrogen 

SUlphlde,  and  some  again  was  only  altered  by  Ibis 
gas  alter  ten  minutes'  contact  when  it  suddenly 
"  Hashed  black."  Wright  suggested  that  the 
soluble  modifications  were  only  basic  salts,  and 
states  that  ferric  hydrate  when  washed  and  dried 
Hi  Kin  C.  becomes  (.inverted  into  an  inactive  form. 
Further,  by  treatment  of  the  hydrate  suspended  in 
water  with  hydrogen  sulphide  and  subsequently 
dissolving  out  the  sulphide  with  potassium  cyanide, 
Wright  was  able  to  estimate  the  proportion  of  the 
two  types.  The  study  by  Wyrouboff  and  Verneull  t 
of  the  oxides  of  the  rare  earths  and  the  subse- 
quent application  of  their  results  by  Nieolardot; 
to  the  ferric  hydrates  shed  a  new  light  on  the 
matter. 

Nieolardot  pointed  out  that  the  solutions  of  the 
ferric  hydrates  in  ferric  chloride  are  strongly  acid 
and  decompose  carbonates.       They  can  therefore 

hardly  be  basic  chlorides.  He  succeeded  in  pre- 
paring a  number  of  the  compounds  and  in  drying 
them  over  sulphuric  acid  to  constant  weight,  in 
spile  of  the  fact  that  Van  I'.cinmclen  did  not  thus 
succeed,  ami  proved  instead  by  the  vapour  pressure 

curves  that  no  definite  hydrates  could  exist.  Van 
Bemmelen,  however,  was  working  with  a  mixture 
of  very  similar  substances,  each  of  which  there 
seems  no  reason  to  doubt  would  be  quite  definite  if 
it  could  be  isolated. 

Nieolardot,  after  careful  and  persistent  working. 
showed  that  the  substance  precipitated  from  ferric 
solutions  may  vary  very  largely  according  to  the 
conditions,  such  as  the  freshness  of  the  ferric  solu- 
tions, the  temperature,  and  the  manner  of  adding 
the  reagents.  Such  a  precipitate  contains  varying 
quantities  of  different  polymerised  compounds,  some 
more  strongly  condensed  than  others,  each  molecule 
containing  a  number  of  ferric  oxide  molecules  bound 
together  and  acting  as  a  unit  combining  with  one 
equivalent  of  hydrochloric  acid.  These  compounds 
may  undergo  further  condensation  on  heating  or 
simply  on  standing,  and  the  condensed  molecules 
in  some  cases  may  become  depolymerised.  Hydrates 
prepared  in  other  ways,  such  as  are  formed  when 
solutions  of  ferrous  salts  are  precipitated  by  an 
alkali  and  allowed  to  oxidise  in  air,  give  other 
forms  with  substantially  different  properties.  The 
condensation  changes  give  well-defined  heat  effects. 
In  short,  the  condensed  hydrates  are  considered 
as  derived  either  from  the  normal  sesqnioxide  or 
from  two  different  anhydrides  in  two  different  ways. 
Some  are  analogous  to  the  pyro  and  meta  acids, 
being  condensed  with  loss  of  water,  and  are  of 
one  of  the  following  tvpes  :  [Fe,iOH)rlra  -nH„0; 
[Fe,0(OH)4]m-nH,0  ;  rFe.OJOHIJ-'nHO.  the 
others  are  condensed  polymers  without  the 
elimination  of  water.  Thev  are  of  the  tvpes : 
[Fe,OfOHiJ„  and  fFe^JOH)  J  r.  Combining  with 
different  acids,  the  first  give  rise  with  elimination 

•  Bnll.  Soc.  Chim.,  [8],  38,  162. 

I  Bull.  Soc.  Chim,  1899,21,  137:  Ann.  Chim.  ot  Phys., 
1905  [81.  «,  141. 

t  Ann.  Chim.  et  Phys.,  1905  [1],  6,  331. 


Of  water   to  complex  compounds    ethers,   etc.        In 

Hie  latter  a  monovalent  acid  group  is  simply 
substituted  for  an  hydroxy]  group.    Only  the  first 

and   last    terms  of  any   scries  of  tit impounds  at. 

definite  compounds,    in  the  first  the  ratio  of  ferric 

oxide  to  monovalent  acid  is  unity.  The  Inter- 
mediate terms  are  mixtures  of  the  tirsl  and  last. 

Nieolardot    further   describes    six    modifications 

which    he   Isolated    and   examined,   and   gives   their 

methods  of  preparation  and  properties.    This  work 

seems  I.,  be  of  very  great    importance,    for  not  only 

is  the  formation  of  these  condensed  products  sub- 
stantiated by  his  experimental  work,  but  it  explains 
the  observations  of  previous  investigators  and  opens 

I  new  pltase  in  the  study  ol  (he  process  of  gas  pun- 
licat  ion. 

The  difficulty  of  freeing  ferric  hydrate  from 
chlorides  meets  with  an  explanation  in  the  forma- 
tion of  add  salts,  and  the  so-called  soluble  modifica- 
tions arc  nothing  more  than  solutions  of  the  salts 
of  very  condensed  hydrates.  Since  the  hydrates 
undergo  polymerisation  so  easily  and  some  of  the 
modi  (tea  lions  are  Inactive  towards  hydiogen  sul- 
phide, the  trouble  found  in  obtaining  anything  like 
a  theoretical  absorption  is  clear.  The  salts  of  the 
polymerised  hydrates  seem  to  behave  with  hydrogen 
Sulphide  in  a  similar  manner  lo  other  iron  salts, 
that  is.  they  will  form  sulphides  provided  alkali  is 
present  to  neutralise  the  add  set  free.  Wright's 
active  and  inactive  oxides  are  simply  different 
phases    of    condensation.     Moreover,     the    different 

phases  of  condensation  would  be  expected  to  in- 
fluence the  mode  of  chemical  action,  and  it  is  quite 
possible  that  one  type  of  compound  which  is  especi- 
ally susceptible  to  reduction  would  give  ferrous 
sulphide  on  treatment  with  hydrogen  sulphide,  while 
another  type  would  result  in  ferric  sulphide  being 
formed.  It  is  curious  that  from  a  solution  of  a 
salt  the  product  is  uniformly  ferrous  sulphide.  In 
the  purifiers  the  oxide  is,  of  course,  in  a  solid  con- 
dition, with.  say.  "0%  of  water.  If  the  mass  1< 
allowed  to  become  acid,  the  salt  of  a  polymerised 
form  would  be  capable  of  passing  into  solution,  but 
in  an  alkaline  condition  the  insoluble  hydrate  would 
not  do  so.  Now  Gedel  found  that  under  acid  condi- 
tions only  ferrous  sulphide  is  formed,  while  I  have 
pointed  out  above  that  when  there  was  no  water 
present  and  the  oxide  was  neutral  only  ferric  sul- 
phide was  produced.  On  the  other  hand  Wright, 
working  with  a  hydrate  containing  some  chlorine, 
but  which  was  dried  at  100°  C.  and  contained  some 
water  of  hydration  and  was  presumably  neutral, 
obtained  a  mixture  of  the  two  sulphides.  The  acid 
conditions  of  Gedel,  of  course,  presupposed  that 
there  would  be  sufficient  acid  to  form  a  salt  of  a 
polymerised  base,  but  not  of  an  unpolymerised  base. 
The  action  in  this  ease  is  first  one  of  depolymerisa- 
tion,  followed  by  reduction  and  sulphiding.  The 
ferric  sulphide  would  result,  from  depolymerisation 
and  then  sulphiding. 

The  various  types  of  hydrates  all  seem  to  approxi- 
mate to  a  content  of  water  represented  by  the 
formula  Fe„03,H„0,  but  vary  1%  or  so  each  way.  I 
have  never  "succeeded  in  drying  any  form  exactly  to 
that  composition  at  100°  C,  as  Linder  did.  There 
is  no  doubt  that  changes  in  molecular  condition 
slowly  occur  at  100°  C.  and  this  must  account  for 
the  variation. 

The  behaviour  of  some  of  the  different  types  of 
hydrate  has  already  been  dealt  with,  and  it  will  be 
noted  that  they  are  not  the  same:  in  fact  the  differ- 
ence in  structure  prevails  at  least  up  to  700°  C,  at 
which  it  seems  that  there  is  a  tendency  of  the 
different  types  to  merge  into  one  another.  Nieo- 
lardot points  out,  however,  that  some  give  off 
chlorine  and  some. hydrochloric  acid,  and  that  the 
last  traces  of  water  may  not  be  expelled  even  at 
1000°  C.  At  any  rate  most  of  the  varieties  at  TOO-  C. 
have  reached  such  a  state  that  they  cool  to  an  oxide 
inactive  in  the  cold  towards  hydrogen  sulphide. 
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In  further  study  it  is  evident  that  precautions 
should  be  taken  to  ascertain  the  type  and  degree  of 
polymerisation  of  the  oxide  used.  The  hydrate  pro- 
duced by  oxidation  of  ferric  sulphide  is  not  one  of 
the  crimson,  reddish-brown,  or  dark  brown  varieties 
precipitated  by  alkalis  from  solutions  of  ferric  salts; 
these  as  a  rule  become  incandescent  at  about  280°  C, 
and  afterwards  give  a  black,  inactive,  crystalline 
mass:  this  hydrate  is  a  yellow  or  light  brown  sub- 
stance similar  to  that  formed  by  atmospheric  oxida- 
tion of  the  hydrates  precipitated  from  solutions  of 
ferrous  salts  by  alkalis.  It  is  fully  as  active  as  the 
red  varieties.  Consideration  of  the  formation  of 
the  natural  ores  used  in  gas  purification  (yellow 
ochre,  bog  iron  ores,  etc.)  will  show  that  these  have  I 
been  formed  in  a  similar  manner  by  precipitation 
under  reducing  conditions  and  subsequent  oxidation,  i 
Further,  the  red  hydrates  after  the  first  fouling  and 
oxidation  give  a  similar  brownish-yellow  type.  This  ! 
transformation  seems  to  be  accompanied  by  libera- 
tion of  heat,  which  is  added  on  to  the  heat  of  re- 
action. This  means  that  the  absorption  is  more 
rapid,  but  the  amount  of  hydrogen  sulphide  absorbed 
in  the  end  is  the  same. 

It  is  evident,  therefore,  that  gas  purification  is 
concerned  with  these  yellow-brown  types  of 
hydrates,  and  it  seems  to  me  that  further  study  on 
these  lines  will  reveal  important  practical  and 
theoretical  results. 

In  conclusion  I  must  express  my  gratitude  to  Mr. 
F.  H.  Walker  for  his  help  in  preparing  this  paper. 

Discussion. 

Mr.  T.  Hardie  said  that,  in  his  experience,  the 
difficulties  met  with  in  purifying  gas  by  means  of 
natural  hog  ore  were  much  less  than  when  artificial 
oxides  were  used,  especially  with  regard  to  reduc- 
tion of  efficiency  due  to  acid.  When  using  natural 
ore  it  was  not  difficult  to  revivify  completely 
in  situ  so  that  the  oxide  showed  up  to  50%  sulphur 
with  a  single  change,  whereas  with  artificial  oxide 
it  was  difficult  to  get  50%  even  with  four  changes. 

Dr.  J.  T.  Dunn  remarked  on  the  interesting  fact 
observed  by  Mr.  Weyman  that  when  the  oxidi  was 
heated  to  800°  C.  and  allowed  to  cool  slowly  it 
absorbed  practically  no  hydrogen  sulphide,  whereas 
if  cooled  by  dropping  inlo  cold  water  it,  absorbed 
40%.  That  appeared  to  be  contrary  to  what  one 
would  have  expected. 

Mr.  C.  Dru  Dritry  said  that,  like  Mr.  Hardie,  he 
had  found  considerable  differences  in  the  behaviour 
of  the  natural  and  artificial  oxides,  and  his  prefer- 
ence was  certainly  for  the  former.  Artificial  oxide 
was  very  active  in  the  early  stages,  but  there  was 
considerable  difficulty  in  "fouling  up"  to  sufficient 
sulphur  content  in  two  changes,  which  they  liked 
to  do.  The  artificial  oxide  also  became  very  hard 
and  gave  back  pressure  in  the  purifiers.  He  asked 
what  percentage  of  moisture  was  recommended 
with  artificial  oxide  to  give  the  greatest  activity. 
It  appeared  to  him  that  the  drier  the  oxide  was, 
the  more  active  it  would  be,  but  it  was  usual  to 
moisten  it  slightly  to  prevent  it  falling  through 
the  grid. 

Mr.  F.  H.  Walker,  jun.,  thought  that  Mr. 
Weyman's  paper  showed  the  importance  of  keeping 
the  purifying  material  in  the  boxes  alkaline.  The 
falling-off  of  efficiency  might  be  due  in  the  case  of 
artificial  oxide  to  the  fact  that  a  small  quantity 
of  lime  was  added  to  keep  the  material  alkaline: 
the  lime  formed  calcium  sulphate,  which  caked  the 
mass  together,  producing  the  back  pressure  to 
which  Mr.  Drury  referred.  The  observation  as  to 
the  behaviour  of  oxide  heated  to  800°  C.  and 
quenched  was  of  very  great,  interest,  because,  he 
thought,  by  that  means  "burnt  oxide"  might  be 
made  available  for  gas  purification. 

Dr.  J.  H.  Patekson  remarked  that  magnesia 
heated  in  an  arc  furnace  and  cooled   slowly  was 


inert  to  certain  chemical  reagents,  whereas  if 
dropped  into  paraffin  and  cooled  rapidly,  it  was 
attacked  readily  by  a  number  of  substances  which 
had  no  effect  upon  it  in  the  ordinary  condition. 


ESTIMATION  OF  SULPHUR  IN  SPENT  OXIDE. 

BY    WM.    DIAMOND. 

The  estimation  of  the  amount  of  sulphur 
present  in  spent  oxide  is  customarily  carried  out 
by  extraction  with  carbon  bisulphide,"  and  upon  the 
figures  obtained  by  this  method  are  based  the 
selling  price  of  the  oxide  and  also  the  calculation 
of  the  efficiency  of  working  sulphuric  acid 
chambers.  It  is  obvious  that  the  results  obtained 
by  this  process  of  extraction  are  misleading,  since 
carbon  bisulphide  extracts  from  the  spent  oxide 
other  impurities,  including  cyanogen  compounds, 
ammonia,  tar,  and  oil,  all  of  which  are  weighed 
and  returned  as  "  sulphur." 

A  method  of  removing  the  tarry  matter  from  the 
oxide  before  extraction  by  treatment  with  sul- 
phuric acid  has  been  suggested,  but  this  appears 
to  be  unsatisfactory  in  several  respects.  Particu- 
lars of  a  series  of  experiments  on  this  method 
of  acid  treatment  have  been  communicated  to  me. 
The  results  were  as  follows  :  Dried  spent  oxide  was 
heated  on  a  water  bath  overnight  with  sulphuric 
acid  of  various  strengths,  up  to  40% ;  the  products 
were  not  satisfactory.  When  the  pure  acid  (100%) 
was  used,  the  product  was  clean  but  not  entirely 
satisfactory;  also  it  remained  moist,  and  the  sub- 
sequent extraction  with  carbon  bisulphide  was 
incomplete.  The  use  of  sulphuric  acid  containing 
10%  of  free  SO,  resulted  in  the  production  of 
sulphur  of  satisfactory  colour.  To  obviate  the  diffi- 
culty due  to  the  presence  of  free  acid  after  this 
treatment,  the  most  satisfactory  procedure  seems 
to  be  to  moisten  the  material,  add  magnesium 
oxide,  and  dry  before  extraction. 

It  has  been  suggested  that  when  oxide  is  treated 
with  acid,  high  sulphur  figures  are  obtained  owing 
to  the  decomposition  of  thiocyanates,  but  experi- 
ment showed  that  this  was  not  the  case.  An 
attempt  was  also  made  to  render  the  tarry  matter 
insoluble  by  treatment  with  sulphur  dioxide,  but 
the  material  became  so  wet  that  the  figures 
obtained  on  subsequent  extraction  with  carbon 
bisulphide  were  very  low. 

Proposed  method.  According  to  Mendeleeff, 
sulphur  is  soluble  in  carbon  bisulphide  in  prac- 
tically all  proportions,  but  is  only  slightly  soluble 
in  cold  benzene.  It  occurred  to  me  that  by  wash- 
ing dry  spent  oxide  with  several  portions  of 
benzene,  all  the  tar  and  oil  would  be  extracted, 
leaving  only  the  sulphur  to  be  extracted  by  carbon 
bisulphide.  I  therefore  had  several  samples 
treated  in  this  manner.  About  10  grms.  of  the 
oxide  is  placed  in  an  extraction  thimble,  and  nine 
successive  portions  of  20  c.c.  of  cold  benzene  are 
poured  over  the  sample,  each  portion  being  allowed 
to  filter  through  the  oxide  before  adding  a  further 
portion.  A  number  of  tests  showed  that  nine 
extractions  allowed  an  ample  margin.  The  whole 
extract  is  divided  into  two  portions  :  the  first  is 
evaporated  to  dryness,  and  the  residue  weighed: 
the  second  is  evaporated  to  dryness,  boiled  down 
with  nitric  acid,  water  is  added,  and  the  sulphur 
precipitated  by  barium  chloride,  and  weighed  as 
barium  sulphate.  The  first  estimation  gives  total 
tar,  oil,  and  soluble  sulphur  compounds,  the  second 
represents  the  sulphur  only;  therefore  if  the  second 
is  now  necessary  to  extract  the  sulphur  from  the 
represent  tar,  oil,  and  soluble  organic  matters.  It 
is  now  necessary  to  extract  the  sulphur  from  the 
same  sample  with  carbon  bisulphide  in  a  Soxhlet 
extraction  apparatus  as  usual.  The  weighings 
will  give  :  1.  Tar.  oil,  and  organic  matter  soluble  in 
benzene.  2.  Sulphur  compounds  soluble  in  .benzene. 
3.  Sulphur  extracted   by  carbon  bisulphide. 
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In  order  that  then*  should  not  bo  any  dispute  as 
to  allocating  the  soluble  sulphur,  it  Lb  suggested 

Hull     the    proportion    thus    found    be    added    to    the 

sulphur  found  by  extraction  with  carbon  bisulphide. 
in  one  tost  of  a  spont  oxide,  extraction  with 
benzene  gave  residues  of  14-18  and  13-87%  In 
duplicate  tests;  the  amounts  of  sulphur  found  by 
weighing  as  barium  sulphate  were  917  and  8-22%: 
thus  the  percentages  of  tar  and  other  soluble 
matter  were  5-01  and  5-14%,  average  507%.  The 
amounts  extracted  by  carbon  bisulphide  from  the 
original  oxide  were  4i)S7  and  49-70%,  average 
•t'.lK.'!",,  :  so  that  the  actual  sulphur  content  of  the 
sample   was  44-70% . 

Discussion. 
Dr.     J.    T.     DUNN     said    that     he     thought    Mr. 

Diamond  was  working  on  the  right  lines.  The 
plan  they  had  always  adopted  in  his  laboratory 
to  determine  the  sulphur  had  been,  after  the  ex- 
traction by  carbon  bisulphide,  to  oxidise  a  part  of 
the  extraeted  sulphur  with  nitric  acid  and  deter- 
mine the  sulphate  produced  as  barium  sulphate, 
but  his  assistant,  Mr.  Hcdpath.  had  some  time  ago 
begun  wrirk  to  try  to  tiud  a  solvent  that  would  take 
out  the  tarry  matters  and  leave  the  sulphur. 
Benzene,  as  .Mr.  Diamond  bad  shown,  did  take  out 
these  other  substances  but  it  also  extracted  some 
of  the  sulphur.  Taking  eighteen  determinations 
as  to  the  relative  constancy  of  the  proportion  of 
impurity  contained  in  the  sulphur  extracted,  in  the 
highest  of  these,  the  pure  sulphur  formed  9S%  of 
the    total     extracted     by    carbon     bisulphide:     the 

lowest,  which  was  quite  exceptional,  was  93%,  but, 

in  the  great  balk  of  them,  the  percentage  of  pure 
sulphur  in  the  carbon  bisulphide  extract  ranged 
between  96  and  87%  and  the  average  of  the  whole 
is  was  96-4%.  From  these  figures,  it  would  seem 
that,  if  the  oxide  were  extracted  with  carbon 
bisulphide,  and  then  it  was  assumed  that  the  total 
sulphur  was  95%  of  that  extract,  one  would,  in 
nearly  all  eases,  lie  very  near  the  truth.  Still,  it 
would  Ik-  more  s.i I isfaetory  to  have  a  method  of 
extracting  the  pare  sulphur  directly. 

Mr.  A.  Titomuni.i:  said  thai  some  years  ago  he 
had  carried  on  some  experiments  on  the  estimation 
of  sulphur  by  combustion  and  found  that  that 
method  gave  results  which  were,  on  the  average 
t  lower  than  by  1  he  carbon  bisulphide  method. 
He  had  always  considered  that  the  tarry  matter  led 
to  the  use  of  excessive  amounts  of  sodium  nitrate 
in  the  sulphuric  acid  process. 

Mr.  J.  H.  Walker,  jun.,  said  that  he  had  found 
that  a  considerable  amount  of  sulphur  dioxide  was 
produced  by  roasting  the  residue  after  extraction 
of  spent  oxide  by  carbon  bisulphide. 

The  Chairman  remarked  that  the  modifications 
of  sulphur  differed  very  materially  in  their 
solubility  in  carbon,  bisulphide,  some  unstable 
forms  not  being  readily  dissolved.  The  combustion 
method  appeared  preferable  for  the  estimation  of 
sulphur  in  spent  oxide. 


Sydney  Section. 

Meeting   held  on  May  15th,   1918. 


MR.    B.    J.     SMART    IN    THE   CHAIR. 


ROME  ADVANTAGES  TO  BE  DERIVED  BY 
THE  UTILISATION  OF  WASTE  ON  THE 
SOUTH  COAST  OF  NEW  SOUTH  WALES. 

BY    R.     W.    CHALUNOR. 
(ABSTRACT.) 

The  greater  part  of  the  coking  industry  in  New 
South  Wales  is  concentrated  on  the  South  Coast; 
of  the  952  coke  ovens  in  operation  in  the  colony  in 


1916,  552 are  in  the  south  Coast  District  (Illawarra), 
252  in  Hi."  Northern  district  (Newcastle,  Wallsend, 
ami  Singleton!  ami  the  remainder  in  the  Western 
district   (Lithgowi. 

Nearly  all  the  coal  is  coked  in  lieehive  ovens, 
tin-  only  by-product  installation  being  one  of  (III 
ovens  at  the  Broken  Hill  Proprietary  Steel  Works. 
Of  the  beehive  ovens,  forty,  erected  at  Corrimal  in 
1812,  are  utilising  the  waste  gases  under  boilers: 
from  the  remainder,  all  the  by-products  are  wasted. 

The  total  production  of  coke  in  New  South 
Wales  in  1915  was  117.7.".;:  Ions,  of  which  about 
20%  was  made  at   the  Broken  Hill  works. 

The  author  pleads  for  the  substitution  of  modern 
by-product  ovens  for  the  present  wasteful  lieehive 
ovens,  giving  figures  showing  the  amounts  of  the 
various  products  which  might  be  recovered.  Greig- 
Smith  in  1916  estimated  the  value  of  the  coke 
produced  in  New  South  Wales  in  191.°.  at  £209.000, 
and  that  of  Hie  by-products  which  might  have 
been  recovered  at  £344,000.  The  author,  making 
an  independent  calculation,  estimated  the  loss  of 
by-products  through  non-recovery  at  £1,000,000  in 
three  years. 

The  installation  of  by-product  coking  plant  in 
New  South  Wales  would  result  in  the  recovery 
of  ammonia,  tar  and  its  products,  and  render  pos. 
sible  the  establishment  of  the  manufacture  of  dyes, 
synthetic  drugs,  and  perfumes,  whilst  the  coal  and 
coke  dust  might  be  saved  by  briquet  ting.  The 
waste  heat  at  the  South  Coast  works  might  be 
utilised  profitably  for  the  evaporation  of  sea  water 
with  a  view  to  producing  various  salts  and  bromine. 
The  waste  heat  from  the  quenching  of  the  coke 
should  also  be  utilised.  By  converting  the  surplus 
gas  into  electrical  energy,  possibilities  are  opener] 
up  of  establishing  electro-chemical  industries  such 
as  the  manufacture  of  alkali,  bleaching  powder, 
and  chlorinated  organic-  compounds,  or  of  making 
nitric  acid  from  the  atmosphere  and  ammonium 
nitrate  from  this  acid  and  the  ammonia  recovered 
from  the  coking  process. 


Yorkshire  Section. 


Meeting     held     at     Quern's     Hold,     Leeds,     on 
October  21st,  1918. 


MR.    W.   MCI).  MACKEY  IX  TIIE  CHAIR. 


SOME  ASPECTS  OF  THE  SCIENTIFIC  GLASS- 
WARE INDUSTRY. 

BY    F.   W.   BRANSON. 

In  a  previous  communication*  I  gave  in  detail 
some  analytical  data  as  to  the  composition  of 
practically  all  the  types  of  important  chemical 
glassware  imported  prior  to  the  declaration  of  war 
and  gave  preference  to  a  zinc-aluminium  boro- 
silicate  glass,  taking  as  a  starting  point  for  further 
investigations  a  Jena  glass  beaker  obtained  direct 
shortly  before  the  declaration  of  war,  the  composi 
tion  o'f  which  was  :— SiO?  0400%,  A1,0,  074,  ZnO 
1012,  CaO  008.  MgO  013,  K„0  nil,  Na,0  721, 
B,0,  1T14.   Fe20,  010%. 

Numerous  analyses  and  experimental  meltings 
made  with  proportions  of  zinc  oxide  varying  from 
4%  to  10%  indicate  that  a  percentage  of  alumina 
equal  to  about,  6-5%  of  AI203,  and  a  percentage  of 
ZnO  of  7-5%— S-5%  and  *  of  boric  oxide  (B203) 
about    7%    will    give    a    good    glass    if    perfectly 

•  This  J..  1915,  471. 


338  r 


BRANSON— ASPECTS  OF  THE  SCIENTIFIC  GLASSWARE  INDUSTRY.     [December  31, 1918. 


;inne;iled,  equal  to  all  reasonable  requirements  for 
scientific  work,  provided  the  silica  aud  alkali  (or 
alkalis)  are  present  in  the  best  proportions.  With 
regard  to  the  presence  of  calcium  oxide  in  glass 
similar  to  the  above  it  has  been  suggested  that  if 
zinc  oxide  is  reduced  in  a  formula  for  resistance 
glass,  lime  is  the  best  substitute.*  A  good  deal 
of  experience  has  been  obtained  in  manufacturing 
on  a  large  scale  in  which  the  percentage  of  alumina 
used  was  similar  to  that  in  the  general  formula 
given  for  a  good  resistance  glass,  and  it  is  clear 
that  a  proportion  of  about  6%  of  alumina  gives 
increased  strength  to  glass  and,  as  pointed  out  by 
Wood,  the  presence  of  alumina  in  a  batch  mixture 
diminishes  considerably  the  action  of  melted  glass 
on  the  pots.f 

The  earliest  satisfactory  output  on  a  manufac- 
turing scale  was  obtained,  so  far  as  my  knowledge 
goes,  by  the  York  Glass  Co.,  Ltd.,  who  repeated 
my  laboratory  experiments  in  their  works,  using 
cryolite  as  a  part  source  of  alumina.  A  zinc- 
aluminium  boro-silicate  glass  obtained  by  the  use 
of  a  good  formula  is  not  an  expensive  glass  to 
make  and  does  not  devitrify.  It  has  good  working 
properties  and  is  therefore  a  favourite  one  with 
workmen  owing  to  its  good  plasticity  over  a  wide 
range  of  temperature.  It  makes  excellent  glass 
tubing  (especially  thin  glass  tubing)  for  the  manu- 
facture of  glass  apparatus  and  ampoules.  In 
addition  to  the  above,  a  considerable  quantity  of 
aluminium  boro-silicate  and  other  types  of  scientific 
glassware  of  excellent  quality  is  being  made  by 
several  firms.  Analyses  published  in  1917  of  all 
the  British  glasses  then  made,  by  W.  E.  S.  Turner 
and  his  colleagues  (J.  Soc.  Glass  Tech.,  1917,  1, 
196)  show  that  all  are  better  than  any  pre-war 
imported  glassware  and  that  three  of  the  series 
are  superior  to  the  other  British  glasses;  two  of 
these  appear  to  have  been  made  from  the  same  or 
a  very  similar  formula  to  that  previously  referred 
to,  whilst  the  third  has  a  lower  zinc  content  and 
lime  is  added  in  place  of  a  proportion  of  the  zinc. 

A  great  aid  to  the  industry  would  be  the 
standardisation  of  hollow  scientific  glassware  such 
as  beakers  and  flasks  as  to  shape,  contents,  weight, 
etc.  There  is  at  present  no  lead  as  to  what  the 
total  content  of  say  a  nominal  litre  (or  other  size) 
beaker  or  flask  should  be,  nor  is  there  any  official 
recommendation  as  to  the  range  of  sizes.  Travers 
has  suggested  definite  thicknesses  and  weights  for 
certain  apparatus,}  and  I  have  advocated  that  steps 
should  be  taken  to  give  an  official  lead  to  the  trade. 
I  have  in  conjunction  with  Messrs.  Douglas  H. 
Baird  and  Frank  Wood  presented  a  report  accom- 
panied by  a  set  of  scale  drawings  of  a  complete 
series  of' beakers  and  flasks,  which  by  permission 
of  the  Department  of  Scientific  and  Industrial 
Research  (Sub-Committee  on  Glassware  Testing 
and  Standardising  Glass  and  Optical  Instruments) 
is  available  for  publication,  with  a  view  to  adoption 
by  all  British  manufacturers.  To  give  a  single 
example  as  to  unnecessary  sizes  : — 40  plain  beakers 
were  listed  by  the  principal  British  and  Continental 
manufacturers  in  the  years  1914  and  1915.  This 
number  has  been  reduced  in  the  Report  referred 
to,  to  21,  namelv  :—  HO,  50,  75.  100.  125,  150,  175, 
200.  250.  300.  400.  500,  000.  800.  1000,  1250.  1500, 
2000,  3000,  4000,  5000  c.c.  In  addition,  spouted 
beakers  were  reduced  from  33  sizes  to  22,  flasks 
(round  or  flat  bottom)  from  26  to  24,  beaker  flasks 
from  11  to  9,  and  distilling  flasks  from  19  to  13.  If 
we  are  to  resist  successfully  foreign  competition 
after  the  war  there  should  be  no  redundant  sizes; 
I  lie  abolition  of  such  would  mean  economy  to  manu- 
facturers,   distributors,    and   users;    lower   freight 
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charges  would  also  be  attained,  and  indeed  economy 
secured  in  every  direction. 

I  would  suggest  that  a  committee  be  formed  to 
include  one  nominee  each  from  the  Society  of  Chemi- 
cal Industry,  The  British  Chemical  WTare  Manufac- 
turers' Association,  Ltd.,  The  British  Laboratory 
Ware  Association,  Ltd.,  and  the  Society  of  Glass 
Technology,  and  one  other  to  represent  the  actual 
workers  in  the  scientific  glassware  industry,  to 
draw  up  a  report  showing  what  sizes  are  un- 
necessary or  to  make  such  alterations  as  may 
be  necessary,  with  power  to  co-opt  other  members 
(not  exceeding  two)  if  thought  necessary.  At  a 
later  stage  graduated  and  other  instruments  could 
with  advantage  be  taken  in  hand  by  this  committee. 
One  problem,  namely,  the  question  of  a  standard 
taper  for  stoppers  for  burettes,  gas  analysis 
apparatus,  etc.,  has  been  carefully  considered  by 
A.  M.  Rowland,  who  suggests  an  angle  of  about 
9°  (see  J.  Soc.  Glass  Tech.,  1917,  1,  103). 

With  regard  to  graduated  scientific  glassware 
it  is  interesting  to  note  that  at  the  National 
Physical  Laboratory  steps  have  been  ta.ken  to 
extend  greatly  the  existing  facilities  for  testing, 
stamping,  and  granting  of  certificates  for  approved 
instruments.  If  a  nominal  charge  for  testing 
British  graduated  glassware  could  tfe  made, 
the  manufacture  and  use  of  verified  instruments 
would  be  greatly  extended.  The  Ministry  of 
Munitions  has  ordered  that  all  clinical  ther- 
mometers sold  after  Nov.  21,  1918,  must  bear  the 
approved  test  mark  of  the  Laboratory.  Unless 
full  use  is  made  of  the  resources  of  the  National 
Physical  Laboratory  it  is  feared  that  inaccurate 
apparatus  will  be  manufactured  (or  perhaps 
imported)  and  supplied,  the  result  being  dis- 
satisfaction. 

In  addition  to  the  Class  A  tests  (such  as  are  used 
for  clinical  thermometers),  a  Class  B  grade  of 
commercial  accuracy  (say  with  an  increased 
tolerance  of  50%  compared  with  Class  A)  has  been 
adopted,  and  if  in  the  future  it  be  found  possible 
to  have  sub-stations  in  the  provinces  for  testing 
the  Class  B  instruments,  a  very  much  larger 
number  of  pieces  of  apparatus  can  be  dealt  with 
at  a  minimum  of  cost.  That  a  necessity  urgently 
exists  for  such  tests  is  obvious  from  the  inaccurate 
graduated  instruments  exhibited. 

An  interesting  section  of  my  research  was  that 
which  related  to  annealing,  as  in  the  early  stages 
of  the  manufacture  of  British  chemical  glassware 
considerable  difficulties  were  encountered.  I 
cannot  emphasise  too  strongly  the  importance  of 
adequate  annealing  as  I  have  repeatedly  found 
that  glassware  made  from  the  same  formula  by 
different  firms  varied  greatly  as  regards  internal 
stress.  A  careful  determination  was  therefore 
made  as  to  the  exact  temperature  for  annealing 
without  deformation  a  glass  which  approximated 
in  composition  to  the  general  formula  already 
given,  and  this  was  found  to  be  580°  C.  by  means 
of  an  accurate  pyrometer  and  Hilger's  strain 
viewer. 

Twyman*  has  determined  the  variation  of  the 
viscosity  of  glass  with  temperature  in  the  case  of 
a  variety  of  glasses  and  gives  a  formula  which 
applies  throughout  the  ranges  of  temperature  of 
interest  for  purposes  of  annealing.  Combining 
this  formula  with  the  expressions  given  by 
Maxwell  for  the  disappearance  of  stress  in  a 
viscous  body,  it  is  possible  (by  measuring  the 
viscosity  of  the  glass  at  any  convenient  tempera- 
ture bv'means  of  the  apparatus)  to  find  the  anneal- 
ing temperature  of  any  sample  of  glass.  Repeated 
trials  show  that  the  results  so  obtained  are  entirely 
satisfactory,  t       Having    ascertained    the    correct 
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t  See  also  English  and  Turner,  J.  Soc.  Glass  Tech.,  1918. 
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annealing  point,  an  experiment  was  made  to  Hud 
whether  any  Improvement  resulted  by  re-anneal- 
ins;,  and  l  wish  iii  express  my  Indebtedness  to 
Messrs.  John  Moncrleff,  Ltd.,  of  Perth,  for  making 
■   batch  of  glass  on   a   manufacturing  scale  and 

annealing  beakers  made  tr it  a<  a  temperature 

of  SSO1  C.  and  after  cooling  re-annealing  them  at 
the  same  temperature.  These  beakers  were  care- 
fully tested  for  sirrss  by  the  method  already 
referred  to  and  found  to  be  "  Well  annealed  "  and 
"Perfectly  annealed"  respectively.  Mr.  A. 
Ohaston  Chapman  reported  thai  the  re-annealed 
beaker  was  more  resistant  to  chemical  reagents 
than  the  "single"  annealed  beaker.  farther 
research  is  desirable  to  decide  if  re-annealing  is  of 
anj  pracl leal  value. 
in  both  peace  and  war  the  scientific  glassware 

industry   is  of  BUCh   great    Importance,    as  so   many 

oilier  Industries  are  directly  dependent  on  ii  and 
as  ii  Is  certain  that  but  for  the  stocks  of  merchants 
ai  the  time  of  the  declaration  of  war  a  very  serious 
eiisis  would  have  occurred,  that  it  should,  1  think, 

be  regarded  as  a  "Key  Industry"  and  receive 
State     assistance     lo    I  he    fullest     possible    extent: 

liberal  special  grants  being  allocated  to  the 
National  Physical  Laboratory.  Departments  of 
Universities  such  as  the  Glass  Technology 
Department  of  the  Sheffield  University,  Research 
Departments  of  organised  trades  such  as  (he 
scientific  glassware  Industry,  and  technical  insti- 
tutions   in  which   glass  technology  is   a   subject. 

I  wish  to  express  my  indebtedness  to  Mr.  F.  II. 
Branson  for  his  assistance  with  numerous  analyti- 
cal and  experimental  operations. 

Discussion. 

The  CHAIRMAN  said  that  In  the  main  lie  agreed 
with  .Mi-.   Branson  as  regards  standardisation,  but 

then'  was  always   the   possibility   that    if  once   they 

began  lo  depend  on  other  people  for  standardising 

their  instruments  Hie  habit  of  standardising — and 

It  ought  to  be  a  habit— might  easily  be  lost. 
Personally  he  thought  it  was  Important  that  every 
worker  should  standardise  his  own  instruments. 
With  regard  lo  clinical  thermometers,  it  must  not 
be  overlooked  that  they  were  apt  to  change  when 
in  use.  So  long  as  it  did  not  interfere  with  a  man 
taking  the  responsibility  of  bis  own  Instruments 
he  did  not  find  serious  fault  with  the  suggestion, 
but  personally  he  was  rather  against  subsidisation 
by  the  Government. 

l>r.  W.  P..  Davidson  agreed  with  the  Chairman 

that  every  laboratory  should  standardise  its  own 
Instruments,  whether  of  glass  or  other  material. 
and  no  graduated  instrument  should  be  accepted 
Without  testing.  It  was  their  business  to  eliminate 
all  sources  of  error  as  far  as  they  could,  and  it  was 
Quite  possible  with  care  lo  get  down  to  as  low 
an  error  as  1  in  5000.  He  was  quite  in  agreement 
on  the  question  of  stoppers-  as  to  the  taper  or 
angle.  That  was  one  of  the  weaknesses  of  the 
glass  industry  at  present — that  it  could  not  turn 
out  stoppers  in  sufficient  numbers  which  did  not 
give  a  great  deal  of"  trouble.  A  good  deal  of 
trouble  also  arose  from  bad  annealing,  especially 
in  regard  to  large  glass  tulies,  funnels,  etc.  On 
the  other  hand,  British  glass  manufacturers 
deserved  credit  for  the  excellent  quality  of  the 
material  they  had  turned  out  during  the  war. 

Mr.  F.  W.  BlCHAnoSOn  suggested  that  makers  of 
pipettes  Should  be  urged  to  put  only  a  small  gradua- 
tion mark  on  these  instruments,  which  would  not 
look  so  unsightly  as  Hie  heavy  marks  at  present 
used  when  supplemented  by  the  analyst's  own 
graduation   marks. 

Dr.  W.  E.  S.  TURNER  said  I  hat  he  supposed  no 
one   would  lie    averse    to  purchasing    an    accurate 


Instrument    if  il   COUld   always  lie  relied  on.      It   was 

because  of  their  experience  that  manufacturers' 
marks  were  sometimes  Inaccurate   that   they  had 

found    il    necessary    to    calibrate,    measuring    vessels 

for  themselves.  Mr.  English,  whose  method  of 
rapidly  calibrating  pipettes  was  mentioned  by  Mr. 
Branson,  was  engaged  in  completing  a  similar 
method  applicable  t<>  burettes.      The  method  for 

pipelles    was    one    Intended    lo    combine    speed    and 

accuracy. 

Prof.  .1.  w.  conn  said  thai  if  the  apparatus  that 
Mr.  English  bad  devised  would  enable  scientific 
workers  to  be  supplied  with  Instruments  that  did 

mil  need  re  ealibral  ion,  il  would  at  any  rale  save 
lime;  bill  even  so  he  considered  I  hat  chemists 
Should     carefully     lest      Hie     ealibral  ions    supplied 

before  Anally  accepting  them  as  correct.    Although 

British  glass  makers  had  achieved  considerable 
success  during  the  war  and  a  large  amount  of 
research   had  been  carried  out   in  this  country,   the 

difficulties  of  glass  manufacture  had  not  yet  been 
completely  overcome,  and  a  great,  deal  of  experi- 
mental work  would  be  required  both  ill  the  labora- 
tory and  in  I  he  works  before  the  manufacture 
could  lie  said  lo  have  been  put  on  the  desired 
footing.  With  reference  to  some  of  the  tests  that 
had  been  carried  out  in  relation  lo  resistance  of 
glass  to  reagents,  he  recalled  an  experience  of  bis 
own  some  time  ago  in  determining  soluble  silicates 
after  heating  certain  mixtures,  when  he  had  come 
to  the  conclusion  that  neither  the  acid  nor  the 
alkali  test  was  trustworthy  alone  and  that  it  was 
necessary  in  order  to  obtain  trustworthy  results 
to  follow  the  one  by  the  other. 

Dr.  W.  E.  S.  Turner,  referring  to  Hie  com- 
position of  glass,  said  il  appeared  that  the  zine- 
ahiminium  boro-silicate  glass  was  one  of  the  best 
on  the  market  and  emphasised  the  value  of  zinc  as 
a  constituent.  This  did  not  mean,  however,  that 
a  glass  equally  good  but  not  containing  zinc  could 
not  be  obtained.  Under  some  conditions  a  much 
simpler  glass  could  be  employed,  and  be  had  in 
mind  in  particular  a  specimen  of  a  simple  kind 
Imported  from  America  which  was  as  good  in 
point  of  resistance  to  water  and  acid  as  anything 
we  bad.  With  regard  to  the  difference  in  cheniiea  I 
resistance  between  partly  annealed  and  well 
annealed  glass,  he  would  certainly  have  expected 
such  difference  to  exist,  if  only  by  analogy  with 
metals  in  the  hardened  and  annealed  states 
(although  he  was  aware  the  analogy  was 
imperfect).  But  all  the  results  obtained  in  his 
own  laboratory  and  all  the  results  from  other 
sources  which  had  come  to  his  notice  failed  to 
reveal  any  difference  in  resistant  power  due  to 
re-annealing.  He  was  afraid  he  could  not  attach 
much  weight,  to  the  figures  quoted  by  Mr.  Branson 
in  this  connexion,  and  Mr.  Branson  had  rightly 
advised  caution.  The  Jena  factory,  where  re- 
annealing  was  carried  out  with  flue-gases  contain- 
ing sulphur  dioxide,  held  that  there  was  a  con- 
siderable improvement  in  resistance  to  water. 
Tests  with  acid  and  alkali,  however,  carried  out 
at  the  National  Physical  Laboratory,  failed  to 
bring  to  light  any  difference  between  the  ordinary 
and  the  re-annealed  glass.  The  question  of 
standardisation  of  sizes  of  glass  articles  had  been 
raised  by  Dr.  Travel's  at  the  Annual  Meeting  of 
the  Society  at  Bristol  last  July  (this  J.,  191S, 
238t);  but 'even  before  that  the  matter  had  received 
considerable  attention  by  a  sub-commii  tee  of  the 
Department  of  Scientific  and  Industrial  Research. 
Perhaps  something  would  now  be  done  to  ascertain 
what  sixes  users  generally  thought  most  convenient. 

Mr.  BRANSON,  in  reply,  expressed  his  agreement 
with  Dr.  Davidson  with  iegard  to  the  personal 
checking  of  important  graduated  instruments. 
With  reference  to   English's  method,   the  inventor 
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had  informed  liiin  thai  with  careful  practice  the 
working  error  was  very  small.  Be  thought  thai 
no  difficulty  would  occur  in  adopting  Mr.  Richard- 
son's suggestion.  With  Prof.  Cobb's  remarks  be 
was  Wholly  in  accord,  as  although  a  large  amount 
of  work  had  l>een  done  under  difficult  conditions, 
a  wide  field  yet  remained  unbroken.  Dr.  Turner's 
remark  on  the  new  glass  was  another  indication 
as  to  the  value  of  the  work  of  the  department 
which  he  so  well  conducted. 


Communication. 


THE    AGEING    OF    VULCANISED 
PLANTATION     RIURER. 

* 

Part  II. 

IiV   HENRY  T.    STEVENS. 

In  a  previous  paper  (this  ,L,  IMS,  305  t)  I  dealt 
with  ageing  experiments  on  ordinary  sheet  and  so- 
called  "  slab  "  rubber.  The  present  communication 
contains  the  results  of  an  exactly  similar  series  of 
experiments  on  smoked  sheet,  smoked  "  slab," 
ordinary  pale  crepe,  and  smoked  crepe.  Reference 
should  be  made  to  the  first  paper  for  the  scheme 
of  the  experiments. 

The  figures  for  the  coefficients  of  vulcanisation 
determined  at  the  commencement  and  conclusion  of 
the  ageing  experiments  were  as  follows  : — 
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These  figures  confirm  the  previous  conclusion, 
namely,  that  the  increase  with  age  in  the  coefficient 
is  more  noticeable  in  the  over-vulcanised  samples. 
Thus,  an  analysis  of  the  above  figures  and  those 
given  in  the  previous  paper  gives  the  following 
results.: — 


Average  coefficients  between 

2  and  3=2  52 

3  and  4=3  43 

4  and  5=4-55 

5  and  6=5-69 


Average    Increase    i 
coefficient  during 
ageing  period. 
002 
010 
0-25 
051 


The  curves  for  breaking  strain  and  elongation  are 
similar  to  those  published  in  the  previous  paper. 
The  maximum  breaking  strains  are  those  obtained 
from  tests  made  shortly  after  vulcanisation  and 
correspond  to  coefficients  of  4  to  5.  Tabulating  the 
results  as  above,  we  have 

Maximum 
Average  coefficients  between  breaking  strain. 

2  and  3  =  2-52  15 no 

3  and  4=3-43  1930 

4  and  5=4-55  2090 

5  and  6  =  5-69  1790 
over  6  =  6-56  1580 

These  figures  show  clearly  that  the  maximum 
breaking  strain  is  not  attained  without  considerably 
overcuring  the  rubber.  The  diagrams  show  that  ail 
types  of  rubber,  when  cured  to  give  a  coefficient  of 


I  -5,  attain  the  maximum  breaking  strain  within 
10  or  15  weeks  of  vulcanisation,  after  which  they 
rapidly  lose  strength.  In  a  year  or  so  they  become 
hardened  and  perished.  On  the  other  hand,  if  the 
vulcanisation  be  carried  only  so  far  as  corresponds 
to  a  coefficient,  of  2— .1,  there  is  obtained  with  all 
types  of  rubber  a  product  which,  although  only  of 
medium  strength  when  freshly  cured,  improves  on 
an  average  for  about  a  year  and  then  only  very 
slowly  loses  strength,  so  that  at  the  end  of  two 
years  the  rubber  is  still  stronger  than  when  first 
vulcanised. 

In  the  first  paper  figures  were  given  showing  I  he 
correlation  of  the  coefficient  and  the  period  during 
which  increase  in  breaking  strain  takes  place.  If 
these  figures  are  analysed  and  the  averages  calcu- 
lated as  aliove  the  following  are  obtained  :  — 

Average  period  (weeks) 

during  whicb  increase 

in  breaking  9train  takes 

place. 

54 

33 

10 

3 

nil 


Average  coefficients  between 

2  and  3=2-52 

3  and  4=3  43 

4  and  5=4-55 

5  and  6  =  5-69 
over  6  =  6-50 


If  the  various  diagrams  be  compared,  it  will  be 
noted  that  the  position  of  the  curves  is  dependent 
on  the  coefficient  and  not  necessarily  on  the  time  of 
cure,  showing  that  the  coefficient  is  the  essential 
index  of  the  degree  of  vulcanisation. 

The  curves  for  the  same  coefficient  for  different 
types  of  rubber  do  not  necessarily  coincide,  for  it 
has  been  shown  in  a  previous  paper  (this  J.,  191S. 
2S0  t)  that  the  load  required  to  produce  a  given 
elongation  in  sheet  rubber  is  greater  than  in  crepe 
rubber  when  both  types  are  cured  to  give  the  same 
coefficient.  The  curves  for  elongation  all  slope 
downwards,  showing  a  gradual  reduction  in  the 
final  length  with  the  period  of  ageing.  With  low 
coefficients  the  reduction  is  very  gradual ;  with  co- 
efficients over  5  the  vulcanised  specimens  are 
perished  before  the  full  period  of  ageing  is  com- 
pleted.   The  average  figures  are  as  follows  : — 


Average  coefficients  between 

2  and  3=2-52 

3  and  4=3-43 

4  and  5=4-55 
over  5  =6  02 


Percentage  decrease  in 

final  length. 

7-7 

13-9 

39-9 

nearly  100 


The  elongations  corresponding  to  low  coefficients 
for  ordinary  sheet  rubber  given  in  the  first  paper 
show  an  upward  tendency  during  the  first  few 
weeks.  This  was  not  noticed  with  the  curves  for 
the  unrolled  sheet,  nor  is  it  found  in  the  elongation 
curves  here  reproduced.  In  fact  the  reverse  tend- 
ency is  noticeable  in  the  curves  for  smoked  slab 
and  pale  crepe,  the  curves  corresponding  to  the 
low  coefficients  falling  a  trifle  more  rapidly  during 
the  first  few  weeks  than  at  a  later  stage.  It  is 
probable  that  these  fluctuations  are  due  to  varia- 
tions in  temperature  during  the  period  of  ageing, 
and  that  at  a  constant  temperature  the  curves  for 
low  coefficients  would  slope  uniformly  from  the 
commencement  of  the  ageing  period.  The  curves 
with  coefficients  under  3  are  practically  straight 
lines  within  the  period  of  ageing.  With  higher 
coefficients  the  curve  is  steeper  and  the  reduction 
in  final  length  is  accelerated  in  relation  to  the 
ageing  period. 

Conclusions. 

These  experiments  illustrate  the  general  in- 
stability of  vulcanised  rubber  in  contrast  to  the  raw 
material.  I  have  found  that  plantation  rubber  may 
be  stored  for  ten  years  without  showing  any  change 
in  feel  or  appearance  and,  when  vulcanised,  gives 
results  comparable  with  those  yielded  by  the  freshly 
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harvested  raw  material.  On  the  other  hand, 
vulcanised  rubber,  however  carefully  vulcanised, 
commences  to  change  in  physical  properties  from 
I  he  moment  the  vulcanisation  process  is  completed. 
When  the  original  coefficient  exceeds  3,  appreciable 
deterioration  takes  place  in  2  years.  This  may 
result  in  a  loss  of  50%  of  the  tensile  strength  when 
the  coefficient  reaches  4,  and  complete  "perishing  " 
with  a  coefficient  of  5  or  more.    Under  the  condi- 


FIG.  3  B  Pale  Crepe 
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tions  of  the  experiments  it  is  apparent  that  a 
reasonably  permanent  product  of  primary  vulcani- 
sation can  only  be  obtained  when  I  lie  coefficient  does 
not  exeeed  3,  and  I  regard  this  figure  as  a  suitable 
standard  for  vulcanisation  when  comparing  the 
physical  properties  of  different  specimens  of 
vulcanised  rubber. 

I  am  indebted  to  the  Rubber  Growers'  Association 
for  permission  to  publish  these  results. 
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L— GENERAL;  PLANT;  MACHINERY. 

Patents. 
Ammonia  contpretsora  [lor  refrigerating  machines]. 
Apeldoornsche  tfachinefabriek  en  Metaalgieterij 

voorhi'tn  L.  Luminal,  Apeldoorn,  Holland.  Eng. 
Pat.  111.101.  Oct.  11,  1!»17.  (Appl.  No.  14,735 
of  1017.)      Under  Int.  Conv.,  Nov.  8,  1916. 

In  a  water-cooled  ammonia  compressor  the  outer 
frame  surrounds  part  of  the  horizontal  cylinder 
and  supports  it  on  two  bearing  surfaces,  the  frame 
between  these  points  forming  the  outer  wall  of  the 
grater  jacket  at  the  middle  portion  of  the  cylinder. 
The  cylinder  is  also  supported  in  a  registering 
near  the  cylinder  cover,  which  is  provided 
with  a  stuffing-box.  The  ammonia  is  supplied  to 
the  cylinder  through  a  closed  conduit  passing 
longitudinally  through  the  water  jacket  space  on 
the  upper  Bide,  and  delivered  through  a  similar 
conduit  on  the  lower  side.  These  conduits  are 
controlled  bj  calves  accessible  through  openings 
in  the  outer  frame.  The  inlet  and  outlet  for  the 
ivater  jacket  are.  arranged  at  Bucb  a  height  that 
the  level  of  water  in- the  jacket  does  no'  reach  the 
suction  conduit  and  surrounding  parts  which  are 
•   loled  by  the  cold  ammonia. — \Y.  P.  F. 

Graphite  crucibles.  TL  W.  .Tames,  London.  From 
E.  Rietz,  San  Paulo,  Brazil.  Eng.  Pat.  111,152, 
Nov.  11.   L016.     (Appl.  No.  10,295  of  1016.) 

Is'  making  graphite  crucibles,  5  to  40%  of  com- 
pounds of  the  rare  earth  metals  (e.g..  thorium, 
.uvoniuni )  is  mixed  with  the  graphite.  Zirconium 
compounds,  especially  the  oxide,  are  found  to  be 
particularly  suitable.  A  typical  mixture  con- 
-  of  10%  of  zircon  earth,  7*0  °0  of  graphite,  and 
20%  of  clay,  Kiln  brick,  and  sand.  The  crucihle 
after  moulding  is  baked  at  1000 J  C— J.  H.  P. 

Fire    extinguishers;    Chemical    recharge,    for . 

G.  J.  Money,  London.     Eng.  Pat.   111,103,  Feb. 
28,  1017.     (Appl.  No.  2909  of  1917.) 

,\  chemical  fire  extinguisher  comprises  a  her- 
metically scaled  glass  bottle  containing  carbon 
t  etrachloride  and  dilute  sulphuric  acid  of  the  sama 
■'  ific  gravity.  A  more  intimate  mixture  is  thus 
obtained  when  the  bottle  is  broken  and  the 
contents  added  t<>  alkali  in  the  usual  manner. 

— W.  P.  F. 

Furnaces  for  generating  heal.  W.  Thomas  and 
\.  E.  Mainwaring,  Nanaimo,  B.C..  Canada. 
Eng.  Pat.  111.113,  Mar.  29,  1917.  (Appl.  No. 
4549  of  1017., 

In  a  furnace  suitable  for  burning  low-grade  or 
other  fuel,  such  as  mine  waste,  lignite,  and  the 
like,  for  heating  steam  boilers,  bakery  ovens, 
brick  and  pottery  kilns  or  roasting  furnaces,  lime 
and  cement  kilns,  or  retorts,  etc.,  the  fuel  is  fed 
horizontally  into  one  end  of  the  upper  part  of 
the  furna  :e  chamber,  where  it  is  gasified  and 
<  oked  by  poorer  hot  gases  from  the  heated  fuel 
which  has  settled  into  the  lower  widei'jpart  affthe 
chamber.     An     exhauster     mounted     above     the 


furnace  draws  combustible  gas  from  the  top  of 
the  furnace  and  delivers  it  through  a  special 
arrangement  of  flues  in  the  furnace  walls  to  an 
adjacent  secondary  combustion  chamber,  with 
which  the  lower  part  of  the  main  furnace  chamber 
also  communicates  directly.  A  blower,  also 
mounted  above  the  furnace,  delivers  air  for  com- 
bustion through  heating  tubes  in  the  uptake  from 
the  secondary  combustion  chamber,  and  thence 
through  another  series  of  flues  in  the  furnace  w;alls 
to  the  secondary  combustion  chamber,  where  it  is 
discharged  through  ports  adjacent  to  the  gas 
ports.  A  steam  generator  or  the  like  is  arranged 
abovj  the  sccondarv  combustion  chamber. 

— W.  F.  F. 

Grinding  mills  ;  Separator  for .     E.  J.  Steckle, 

Dixon,  111.  U.S.  Pat.  1,244,788,  Oct.  30,  1917. 
Date  of  appl.,  Feb.  26,  1917. 
A  cylindrical  separating  chamber  has  a  vertical 
inlet  pipe  extending  into  the  lower  end,  through 
which  a  blast  of  air  laden  with  the  ground  material 
is  introduced.  An  outlet  pipe  is  fixed  in  line  with 
the  inlet  pipe  in  the  upper  end  of  the  chamber, 
and  a  baffle  which  can  be  varied  from  the  shape 
of  a  hood  to  an  inverted  hood  is  fixed  between  the 
pipes. — J.  H.  P. 

Grinding-mM.     J.  B.  Shackey,  San  Francisco,  Cal. 

U.S.    Pat.    1,245,625,    Nov.    6,    1917.     Date   of 

appl.,  Mar.  23,  1914. 
A  grinding-mill  comprises  a  pan  having  an 
annular  horizontal  grinding  track  and  a  central 
vertical  rotating  shaft.  The  shaft  carries  a  driving 
spider  having  vertical  guideways  sliding  on  the 
shaft,  and  separate  members,  carrying  antifriction 
rollers  at  top  and  bottom,  slide  vertically  in  the 
guideways.  Each  member  carries  a  short  radial 
shaft  on  which  a  roller  is  mounted  which  bears  on 
the  grinding  track,  and  the  driving  spider  is  sup- 
ported from  these  shafts  by  springs. — W.  F   F. 

Liquids    used    for    separating    solids    of    different 

specific,     gravity  :      Process     of    recovering . 

A.  Nagelvoort,  New  York,  Assignor  to  Virginia 
Haloid     Co.,     Wilmington,     Del.       U.S.    Pat. 
1.214.884,  Oct.  30,   1917.     Dat«  of  appl.,  June 
16,  1916. 
The  process  relates  to  the  recovery  of  a  liquid 
which  has  been  used  to  separate  solids  of  different 
specific     gravities     and     which     has     a     specific 
gravity  intermediate  between  those  of   the  solids. 
The  separating  liquid  is  removed  by  washing  with 
au  inert  solvent  of  lower  boiling  point,  at  a  tempera- 
ture  above   the   melting  point  of   the     separating 
liquid  but  below  the  boiling  point  of  the  solvent, 
and  the  solvent  is  evaporated. — J.  H.  P. 

Separating    solids    of    different    specific    gravities  ; 

Process    of .     A.    Nagelvoort,    New    York. 

Assignor   to   Virginia  Haloid   Co.,   Wilmington, 

Del.  U.S.  Pat.   1,244,885,  Oct.  28,   1917.    Date 

of  appl.,  Sep.  1,  1916. 
Tin:   solids    are    separated    in    a   solution  of  two 
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liquids  of  different  specific  gravities,  each  greater 
than  that  of  water,  the  lighter  liquid  {e.g.,  carbon 
bisulphide)  havens  a  substantially  lower  boiling 
point  than  the  heavier  (e.g..  a  "  relatively  heavy 
salt  ").  The  heavier  constituent  of  the  separant 
is  removed  from  the  separated  solids  by  washing 
with  the  lighter  liquid,  and  sufficient  of  the  latter 
is  distilled  from  the  solution  to  leave  a  residue 
in  the  proportions  of  the  original  separating 
mixture. — J.  H.  P. 

Pulverising  mollen  materials  :  Method  and  appara- 
tus   for .     W.     Freeman.     Tacoma.     Wash. 

U.S.  Pat.  1,245,328,  Nov.  6.  1917.  Date  of 
appl.,  Sep.  6.  1916. 
A  hollow  tubular  jet  of  gas  is  projected  horizon- 
tally from  a  nozzle,  a  gap  is  formed  in  the  upper 
-ide  of  the  jet.  and  the  molten  material  is  fed  in  a 
freely  falling  stream  into  the  gap.  so  that  it  is 
pulverised  and  conveyed  by  the  jet. — W.  F.  F. 

Mixer  ;  Continuous .  T.  B.  Headley,  Assign- 
or to  G.  L.  Headlev.  and  Headlev  Good  Roads 
Co.,  Philadelphia.  Pa.  U.S.  Pat.  1.246.003. 
Nov.  6,  1917.     Date  of  appl..  Mar.  29.  1917. 

Flttds  to  be  mixed  are  fed  into  a  long  horizontal 
cylinder  by  a  mixing  nozzle  or  by  supply  pipes 
-pa<  ed  along  the  cylinder.  A  discharge  opening 
is  provided  at  or  near  one  end,  and  the  fluids  are 
fed  towards  the  opening  against  the  opposition 
of  a  mechanical  convevor  and  one  or  more  thrott- 
ling plates.— W.  P.  F. 

Furnaces.  London  Electric  Supplv  Corporation. 
Ltd..  and  A.  G.  Fox.  London.  Eng.  Pat.  111,320. 
Nov.    17,    1916.     (Appl.    Xo.    16.515    of    1916.) 

Defloecu.laiinq    solid    materials  :      Method    of . 

E.  G.  Afheson,  New  York.  Eng.  Pat.  111,434. 
May  19,  1917.  (Appl.  No.  7247  of  1917.) 
Under  Int.  Conv.,  Jan.  17.  1917. 

See  U.S.  Pat.  1,223,350  of  1917  j   this  J..  1917,  586. 

Refrigerating  apparatus.  J.  C.  Bertseh.  Xew 
York.  U.S.  Pat.  1.245.179.  Xov.  6,  1917.  Date 
of  appl..  June  24.  1915. 

See  Eng.  Pat.  10S,759  of  1916  :  this.  J.,  1917,  1086. 
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Carbonisation   of  coal.      F.   D.    Marshall.    Gas.   J. 
1917.  140.  465. 

Whilst  the  chief  aim  of  high -temperature  car- 
bonisation is  the  production  of  a  maximum  yield 
of  gas,  the  aim  of  low-temperature  carbonisation 
is  the  production  of  an  easily  ignitable  coke  burning 
brightly  with  practically  no  smoke.  In  addition, 
from  coals,  cannels.  shales,  and  lignite,  quantities 
of  oil  may  be  obtained  varying  from  16  gallons 
in  the  case  of  colliery  refuse  to  87  gallons  in  the 
case  of  cannel.  From  these,  petrols,  burning  oils, 
oils,  lubricating  oils,  paraffin  wpx.  tar 
acids,  and  a  valuable  bituminous  pitch,  can  be 
obtained.  The  gas  is  "  stripped "  to  recover 
additional  petrol,  and  this,  together  with  the 
petrol  obtained  by  fractionating  the  crude  oils, 
irives  a  total  of  4  to  8  gallons  of  petrol  per  ton  of 
coal.  The  gas  after  "  stripping  "  is  used  as  retort 
fuel.  The  above  results  are  obtained  by  carbon- 
ising in  iion  retorts  o:  special  construction  at  a 
temperature  from  900°  to  1200  F.  (480 J  to  640=  C.) 
and  under  a  vacuum  of  10  to  20  ins.  of  nier  nry. 
The  author  and  his  colleagues  claim  to  have  estab- 
lished the  fact  that  5  in.  is  the  maximum  thickness 
of  charge  for  low-temperature  processes,  and 
have  on  hand  several  large  installations,  in  all  of 
which  retorts  taking  one  ton  per  charge  of  four 
hours  will  be  installed. — J.  E.  C. 


Light  oils  [benzol]  :  Recovery  of from  cohc-ovcit 

gas.     W.H.Wright.     Amer.  Gas  Inst.     Gas  J.. 
1917,  140,  462. 

There  are  at  present  43  plants  in  the  Unit  -.1 
States  recovering  fight  oils,  with  an  approximate 
output  of  110  million  gallons  as  against  10  million 
gallons  in  1913.  The  first  attempt  to  recover 
benzol  was  made  by  Vogel  in  1859,  fatty  oils 
being  used  for  absorption  with  the  idea  of  increasing 
their  value  for  illuminating  purposes.  A  patent 
was  taken  out  by  Carves  in  18S4  for  the  recovery 
of  benzol  in  connection  with  his  coke  oven-, 
heavy  tar  oil  being  used  in  an  intermittent  pro 
The  first  continuous  plant  of  any  size  was  built 
by  Brunrk  in  1894.  The  general  type  of  scrubber 
used  in  the  United  States  appears  to  be  of  the 
tower  form,  from  6  to  24  ft.  in  diameter,  and  40 
to  90  ft.  high,  uniformly  filled  with  wood  grids. 
Experience  has  shown  that  it  is  desirable  to  hav.- 
not  less  than  three  towers  in  a  series,  the  wash-oil 
being  circulated  in  counter-current  to  the  gas,  and 
in  sufficient  quantity  to  bring  about  a  saturation 
of  the  benzohsed  oil  to  about  2  or  3  °,,.  Tar  oil  i- 
used  as  an  absorbent  in  Europe,  and  high-boiling 
petroleum  oils  in  the  United  States.  Plants  at 
which  still  temperatures  of  about  135  "C.  are 
obtained  show  better  wash-oil  results  than  plants 
working  at  lower  temperatures.  The  time  of 
contact  oi  the  gas  and  oil  in  the  majority  of  plant  s 
is  from  70  to  100  seconds.  The  absorbing  power 
of  the  oil  commences  to  drop  off  very  rapidly  at 
about  25 :  C.  so  that  it  is  important  to  k<-  p  the 
temperatures  of  gas  and  wash  oil  below  this 
figure.  In  European  plants  the  benzolised  oil 
passes  first  through  an  oil-to-oil  heat  exchanger, 
then  through  a  vapour-to-oil  exchanger,  whilst  in 
America  this  sequence  is  reversed.  Experience  has 
fully  demonstrated  the  desirability  of  the  use  of 
superheated  steam.  The  author  suggests  the 
of  the  single-pipe  refrigeration  ammonia  cooler  for 
cooling  the  wash  oil.  also  that  the  cooling  be 
brought  about  with  the  wash  oil  inside  the  tube-. 
and  water  outside,  down  to  about  ¥<  I.  5  C). 
and  the  remainder  of  the  cooling  with  oil  outside 
and  water  inside.  The  reduction  in  heat  valve 
and  illuminating  powei  is  given  as  10  B.Th.U.  and 
2-3  candles  respectivelv  per  0-1  gall,  of  light  oil 
removed  per  1000  cub.  ft.— J.  E.  0. 

Ben--  -•/  plant  operation  ;  Laboratory  methods 

for .      i'.  W.  Soerr.  jun.      Met.  and  <  hem. 

Eng.,  1917,  17,  548—555. 

The  author  describes  the  benzol  recovery  system 
of  the  H.  Hoppers  Co..  and  ennmeral  -  the 
routine  tests  required  in  the  operation  of  su'  h  a 
plant.  To  determine  the  light  oil  in  the  gas. 
a  sample  is  drawn  off  from  the  main  through  a 
series  of  eleven  wash-bottles  and  then  through 
a  meter.  The  connecting  tube  from  the  main  to 
the  first  wash-bottle  is  heated  by  a  steam-jacket 
to  prevent  deposition  of  naphthalene.  The  first 
wash-bottle  contains  strong  caustic  soda  solution  : 
the  remainder  contain  wash  oil  and  are  kept  below 
20c  C.  throughout  the  test.  When  a  suitable 
quantity  of  the  gas  has  been  passed  through,  the 
oil  is  emptied  into  a  copper  still  and  steam-dis- 
tilled until  about  500  c.c.  of  water  has  passed  over, 
the  oil  in  the  still  being  maintained  at  170° — 
180°  C.  The  oil  in  the  distillate  is  then  separated 
from  water,  dried,  and  redistilled,  the  volume 
distilling  below  200°  C.  being  noted.  To  estimate 
the  benzene,  toluene,  and  solvent  naphtha  content, 
the  oil  is  purified  by  successive  treatment  with 
sulphuric  acid,  caustic  soda  solution,  and  warm 
water,  dried  over  solid  calcium  chloride,  and 
fractionally  distilled.  A  weighed  sample  is  trans- 
ferred to  a  distilling  flask  fitted  with  a  fractionating 
column  and  distilled  at  a  rate  not  faster  than  one 
drop  per  sec.  to  130°  C.  (fraction  "A");  the 
collecting  flask  is  then  changed  and  the  distillation 
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resumed  bo  200  C.  ("  B  ").  "A"  is  then  re- 
distilled n  the  rate  ol  one  drop  per  2  sees..  "C' 
being  the  fraction  collected  I  •  '•'■"'  »'■■  and  "  l»  " 
the  fraction  to  120  C.  "C"  is  again  redistilled 
very  slowly  to  95°C.  ("  E ").  Each  sample  is 
collected  in  a  glass-stoppered  Erlenmeyer  Mask 
and  weighed.-  "B"  wt.  of  benzene  content; 
•■  it  "  |  (■•  c  "-  "  E  "I  wt.  of  toluene  content  ; 
■    li  \  (         "  I)  "')     wt.      of      sob 

naphtha  content.  Percentages  bj  volume  may 
be  calculated  by  taking  the  >]>■  gr.  at    l">   C.  of 

E  "  for  benzene.  '  I>  "  tor  toluene,  and  '  B 
for  solvent  naphtha.  The  percentage  of  non- 
aromatic  hydrocarbons  in  each  traction  can  also 
be  calculate  d  i  Kilt  man  and  others:  this  J.,  1915, 
L080).  This  method  of  analysis  of  light  oils  gives 
[food  results  (to  within  1  "„)  if  the  benzene  content 
i  ."iii",,.  ami  the  toluene  content  not  over 
30  ',.  :  if  this  is  not  so.  pure  benzene  may  be 
added  to  bring  the  composition  of  the  sample 
within  the  limits.  Other  methods  tor  the  analysis 
of  light  oils  are  described  briefly.  The  percentage 
of  wash  oil  in  light  oil  is  determined  bj  distilling 
1000  c.c,  at  first,  dry  to  120  <'..  and  thru  with  the 
introduction  of  strain,  keeping  the  oil  between 
iL'n  and  130  ('.  The  residual  oil  in  the  still  is 
cooled  and  filtered  free  from  naphthalene.  A 
blank   experiment   is   run   l>v   distilling  similarly 

1000  c.C  Of  wash  oil. — L.  A.  C. 

rtl    gaaoline.     ('.    O.    North.     .1.    End.    Eng. 
Chem.,    1917,  9,   1038  -1043. 

Laboratory   experiments    are   recorded    on     the 

king  of  heavy  mineral  naphtha,  crude  oil,  and 

in-  for  a  solvent  gasoline  suitable  for 

rubber  manufacture.     The  oil  was  distilled  under 

Bsure    from   an   iron   still   of   about    \\  gallons 

capacitj  and  the  vapour  passed  through  a  cracker 

consisting   ol    a    gas-heated    iron    tube   connected 

with  a  reflux  .  ondensei  fitted  with  a  strain   jacket. 

The    heavier    vapours    were    then    returned    for 

further  cracking,  while  the  lighter  passed   ton 

to    be   condensed   and   collected.     Oases     formed 

were  coll  rted  in  a  small  holder.     The    deposition 

of  carbon  in  the  cracker  was  not  excessive  at  the 

temperature  of  working  (a  dull  red  heat).     Heavy 

kerosene  gave  the  most  satisfactory  results.     The 

\  ii-ld  of  solvent  gasoline  (30° — 180°  C.)  was   op   to 

16-4%  and  of  motor  gasoline  (30  —150    C.)  up   to 

I.. I.  II. 

Utilisation  »f  grape  marc  as  fuel.     MaWgnon    and 
Marcbal.     See  Will. 

Patents. 

fuel  and  a>r  ;  Apparatus  for . 

it.     \.    Gill,    London.     From    Powdered    Coal 
Engineering  and    Equipment    •'■•..  Chicago,   111.. 
fJ.8.A.      Eng.     Pat.     111,412,     Mar.     26,     1917. 
pi.  No.  1322  of  1917.) 

Powdered  fuel  is  supplied  by  the  conduit,  19, 
t  i  the  perioral  >d  mixing  chamber,  18,  and  air  is 
supplied    by    the    conduit,     1".    to    the    annular 


24 


27 


in.  Mt.-d  ii\  admitting aii  to  the  injector  nozzle,  21, 

through     the     valve.     21.      When     an     additional 

supplj  of  air  is  required  to  produce  a  longei 
Same,  it  ma)  be  supplied  by  opening  the  annul ai 
valve.  -I.  by  means  of  the  screwed  rod.  '_'."..  and 

handle.  27.     -W.  P.  I-'. 


Coke-oven  watts  .-  Method  of  repairing 


chamber,  JO.  The  perforations  in  the  chamber,  ri>. 
an-  punchi  d  inwards  so  as  to  form  louvres  and 
produce  a  number  of  air  jets  in  all  directions  in 
the  mixing    handier,  and  the  openings,  18,  at  the 

rear    end    are    made    larger.      Winn    an    additional 

supply  of  fuel  is  required,  the  feed  may  be  aug- 


.  A.  II 
Chalmers.  Fairfield,  \la.  l.s.  pat.  1,244,467, 
Oct.  30,  1917.     Date  of  appl.,  Hay  I,  1916. 

In  a  coke  oven  having  vertical  openings  through 
the  roof  leading  to  combustion  chambers  in  the 
walls,  a  beam  is  supported  upon  the  two  walls 
adjacent  to  the  one  to  he  repaired.  A  supporting 
member,  suspended  from  this  beam,  passes  through 
one  of  the  aforesaid  openings  and  bj  means  of  an 
attached  plat.-  supports  the  roof  during  repairs  to 
tin-  wall.     .1.  B.  ('.' 

Burners  for  heavy  oils  for  use  in  oil  furnaces.  J.  B. 
st. -urs.  Seraing-Iez-Liege,  Belgium.  Eng.  Pat. 
111,249,  June  .">.  1917.     (Appl.  No.  8051  of  1917.) 

Primary  low-pressure  air  is  fed  through  an  adjust- 
able nozzle  which  passes  through  the  oil  supply 
chaml  er  and  regulates  the  How  of  oil.    The  air 

and  atomised  oil  pass  into  a  mixing  chamber  and 
then  through  a  nozzle  into  the  furnace.  Secondary 
high-pressure  air  is  fed  into  a  -hamher  surrounding 
the  mixing-  chamber,  and  then  passes  through  an 
annular  opening  around  the  nozzle,  thus  drawing 
the    mixture   of   low-pressure  air   and   oil   into   the 

burner. — L.  A.  C. 

oils;  Process  of  transforming    -  -  into  lighter  oils. 

I.  II.  Wh.-at  a-.. ft,  Oklahoma.  U.S.A.      Eng.  Tat. 
111,317,  Xo\  .ii.  1916.   (Appl.  No.  15,668 of  1916.) 

CRUDE  petroleum  or  oil  distillate  is  pumped  a' 
high  spe.-d  through  a  heating  coil  of  small  diamete 
and  great  length  in  a  furna  e.  where  it  is  heated 
to  100  I'n  I''.  (205° — 232  C),  and  thence  at 
100  lb.  p'-r  s,|.  in.  pressure  through  a  jacketed 
tube  heated  t->  son      900    V.  (427° — 482° C.-)  bj 

superheated  steam  from  a  oil  in  the  furna  e.  At 
this  point  about  L0%  of  superheated  steam  is 
injected  into  the  oil.  The  oil  then  passes  through 
a  drum  in  the  upper  part  of  the  furnace,  heated 
to  a  temperature  above  1000°  F.  (540°  C),  and 
provided  with  a  spiral  to  give  the  oil  vapour  a 
whirling  movement.  The  heavier  vapour  is  thus 
I  forced  outwards  and  exposed  to  a  higher  tem- 
perature than  the  lighter  vapour  at  the  centre, 
thus  causing  a  more  uniform  and  complete  •  ra  king. 
The  vapour  then  passes  to  a  drum  where  carbon 
settles  out.  and  then  e  to  a  cooler  where  tl 
temperature  is  reduced  to  about  300c  F.  (160°  C.). 
The  oil  gas  and  vapour  then  pass  to  i  sepai  .'■ 
into  which  superheated  steam  is  passed  to  i 
tin-  temperature  to  about  350°  F.  (177  C).  the 
resulting  vapour  is  passed  to  a  condenser,  and  the 
residue  pumped  back  to  the  original  supply  tank 
for     further    treatment.     The    condensed    liquid 

passes    through    a    tank    and    i-    forced    hy  a    pump 

through  a  steam-ja  keted  heater  to  a  strain 
heated  tn  345    1-'.  (171    ('.».     The  vapour  passes  to 
a  condenser  and  thence  to  a.  storage  tank,  and  the 
residue  is  drawn  off  to  a  tank  from  which  it  may 
he  passed  through  the  first   or  second  steps  af 
desired.— -W.  1".  W. 

Still  or  retort  [for  rmrkituj  oils].      F.   ?>.   Wellman. 

Kansas  City,    Kans..    Assignor  to  The   K.  ns 

City  Gasolene  Co.,  Kansas  City,  Mo.    r.s.  Pat.. 

1,245.291,  Xov.  ti.   1917.     Date  of  appl.,  Feb., 

23,  1915. 
In  a  low-pressure  cracking  system,  the  vapou 
space  of  a.  vaporiser,  2,  is  connected  hy  a  pipe,  I. 
to  a  superheating  coil.  .">.  from  which  vapour 
passes  upwards  by  an  inclined  pipe,  9,  to  the 
uppermost  coil.  l."i.  of  a.  fractional  i  ondenser.  Valves 
are  provided  between  tin-  units  of  the  condense! 
and    also    on    branch    pipes,     16,    Hi',    10",   which 
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are  connected  above  the  condenser  valves  and 
to  a  common  vertical  vapour  discharge  pipe,  17, 
leading  to  the  top  of  a  condenser,  22.     A  drainage 


pipe,  10,  discharging  into  the  liquid  in  the  vapor- 
iser, is  provided  on  the  pipe,  9,  and  a  second 
discharge  pipe  is  provided  by  the  downward 
•xttnsion  of  the  pipe,  17,  as  shown. — W.  F.  F. 

Cracking  oils;  Apparatus  for .  C.  G.  Lam- 
bert. Shreveport,  La.  U.S.  Pat,  1,245,930,  Nov. 
6,  1917.  Date  of  appl.,  July  7,  1917. 
In  an  apparatus  for  cracking  oils,  a  heating  pipe 
coated  with  heat-insulating  material  and  contain- 
ing electric  heaters  passes  through  the  still  cham- 
ber. A  pump  within  the  chamber  forces  the  oil 
under  liigh  pressure  through  the  heating  pipe  to 
a  series  of  branch  pipes  in  the  upper  part  of  the 
chamber.  The  heated  oil  is  sprayed  from  these 
pipes  by  detachable  sprayers  into  the  vapour 
space,  and  gaseous  products  are  withdrawn. 
Heavy  condensed  oil  is  returned  to  the  still  and 
l  he  lighter  vapour  then  condensed. — W.  F.  F. 

Coke    ovens    and    the    tike;     Doors   for .     H. 

Koppers.  Essen-Ruhr.  Germany.  Eng.  Pat. 
108.306.  June  29.  1917.  (Appl.  No.  9402  of 
1917.)     Under  Int.  Conv.,  July  22.  1916. 


Internal    combustion 
cylinders  of 
C.  G 


engines ;     Scavenging    of   the 

P.  Belyavin,  Petrograd,  and 

Robertson,  Barrow-in-Furness.  Eng  Pat. 

111.162,   Nov.    16,    1916.    (Appl.   No.    16,458   of 

1916.) 

Furnaces   for  generating  heat.     Eng.  Pat.   111.413. 
See    I. 

Extraction    of    hydrocarbon     products    from    shales 
and  coals.      U.S.  Pat,   1.244.840.     Sec  IlB. 


Hb.— DESTRUCTIVE    DISTILLATION  ; 
HEATING;    LIGHTING. 


Patents. 


from 


Hydrocarbon    products;     Extraction    of - 

shales  and  coals.     D.  T.  Day,  Washington,  D.C., 
Assignor  to  V.  Z.  Reed,  Denver,  Colo.  U.S.  Pat. 
1.244.S40,  Oct.  30,   1917.     Date  of  appl.,  Dec. 
1,   1916. 
Vapours  generated  by  the  destructive  distillation 
of  coal  or  shale  are  condensed  in  a  mass  of  similar 
coal  or  shale  in  a  suitable  container.     The  con- 
densed  material   passes    downwards    through  the 
mass,  exercising  a  solvent  action  on  the  oil  therein. 
The   combined   solvent  and   extracted   matter  is 
then    recovered. — L.  A.  C. 

Electric  arcs  ;    Method  of  controlling  and  apparatus 

for     producing .     D.     F.     Comstock,     and 

Technicolor  Motion  Picture  Corporation,  Boston, 
Mass.,  U.S.A.  Eng.  Pat.  110,982.  Dec.  14,  1916. 
(Appl.  No.  17,981  of  1916.) 

A  stream  of  magnetic  flux  is  created  in  the  region 


of  the  gap  between  the  electrodes,  approximately 
longitudinally  of  the  gap,  but  displaced  angularly 
with  respect  to  the  axis  of  the  gap.  whereby  the 
ionic  discharge  is  distributed  over  the  end  of  one 
electrode  and  a  steady  incandescent,  area  is  main- 
tained on  the  end  of  the  electrode  in  normal 
relationship  to  the  axis  of  the  electrode.  The 
magnetic  field  is  arranged  so  that  the  lines  of 
force  passing  through  the  portions  of  the  incan- 
descent area  on  the  anode  furthest  removed  from 
and  nearest  to  the  cathode  pass  respectively 
through  the  central  portion  and  laterally  of  the 
central  portion  of  the  emission  area  of  the  cathode, 
whereby  the  ionic  discharge  is  so  distributed 
over  the  incandescent  area  that  the  anode  is 
consumed  uniformly  and  the  position  of  the 
incandescent  area  is  maintained  constant  and 
asymmetric  with  respect  to  the  cathode.  The 
invention  is  specially  applicable  to  the  use  of  an 
arc  carrying  a  heavy  current  for  the  production 
on  one  of  a  pair  of  electrodes  of  a  steady  incandes- 
cent area  out  of  alinenient  with  the  other  electrode, 
and  suitable  for  projection  apparatus  and  the 
like. 


Furnaces  for  generating  heat. 
See    I. 


Eng.  Pat.  111,413. 


III.— TAR   AND   TAR    PRODUCTS. 

Recovery  of  light  oils  [benzol]  from   coke-oven  gas. 
Wright,     .See  IIa. 

Laboratory  methods  for  benzol-recovery  plant  opera- 
tion.    Sperr,  jun.  See  IIa. 

Patents. 

Toluene   [and  propane  from   turpentine]  ;     Process 

of  producing .      R.  H.  McKee,  Crono,  Me., 

Assignor  to  New  Process  Gasoline  Co.,  Phila- 
delphia, Pa.  U.S.  Pat.  1,244,444,  Oct.  23,  1917. 
Date  of  appl.,  Jan.  18,  1916. 
Spruce  turpentine  and  aluminium  chloride  are 
heated  to  the  reacting  temperature,  the  liquid  is 
distilled  in  presence  of  hydrochloric,  acid,  and  the 
toluene  and  propane  produced  are  separated  from 
the  other  reaction  products. — F.  W.  A. 

Phenols  ;     Process   of  making .     H.    Howard. 

Brookline.  Mass.  U.S.  Pat.  1,245.343,  Nov.  6, 
1917.  Date  of  appl.,  May  22,  1915. 
In  a  process  of  making  phenols  from  the  corres- 
ponding aromatic  hydrocarbons,  the  phenol  is 
liberated  from  an  alkali  metal  phenolate  by  the 
action  of  an  alkali  bicarbonate. — F.  W.  A. 


Phenols  ;   Process  of  making  ■ 


H.  S.  Kimball. 


Newton.    Assignor   to   Merrimac    Chemical   Co.. 

Boston,  Mass.  U.S.  Pat.  1,245,353,  Nov.  6,  1917. 

Date  of  appl.,  July  24,  1915. 
In  a  process  for  making  phenols  from  the  corres- 
ponding aromatic  hydrocarbons,  the  hydrocarbon 
is  sulphonated,  the  sulphonic  acid  is  neutralised 
by  means  of  calcium  sulphite,  the  calcium  sulphon- 
ate  is  converted  into  the  sodium  salt  by  means  of 
sodium  sulphite,  and  the  phenolate  produced  by 
treatment  with  caustic  soda  is  decomposed  by  the 
sulphur    dioxide    liberated    in    the    neutralisation. 

— F.  W.  A. 

Aminoalkyl    esters    and    ulKylaminoalkyl    esters    of 

p-aminobenzoie  acid  ;    Production  of  .     W. 

Bader.  and  Levinstein.  Ltd.,  Manchester.     Eng. 

Pat,  111.328,  Nov.  21,  1916.      (Appl.  No.  16,646 

of  1916.) 
c-AitrxoBENZOic  alkvl  esters  are  treated  with  an 
amino-alcohol  or  alkvlamino-alcohol  in  presence 
of  a  small  quantity  (about  2%)  of  the  aluminium 
compound  of   the  alcohol.     Example  :     10  lb.   of 
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p-*minobeneoic  ethyl  eater,  10  lh.  of  dlethylaraino- 

.  Ihanol,  and  4 — 8  oz.  of  the  aluminium  compound 

oi  diethylanainoethanol  are  heated  to  160* — ISO" 

c.  all  the  ethyl  alcohol  formed  being  allowed  to 
distil  off ;    the   exoeae   of  diethylaminoethano]   is 

•  moved  by  distillation  at  27 — 28  ins.  vacuum 
until  the  temperature  of  the  liquor  has  risen  to 
170°  t'.,  wlnii  the  residue  is  poured  into  cold 
water    and    neutralised    with    hydrochloric    acid  ; 

■  ny  unconverted  aminobenzoic  ethyl  ester  remains 
undissolved  and  is  removed  by  filtration.  The 
diethylanunoethy]  ester  of  p-aminobenzoic  acid 
may  be  precipitated  by  caustic  soda,  and  the 
hydrochloride  forms  a  pure  white  salt.  Instead 
adding  the  aluminium  compound,  it.  may  be 
formed  in  the  mixture,  e.g.,  by  adding  2%  of 
aluminium  amalgam. — F.  W.  A. 


IV.— COLOURING     MATTERS    AND     DYES. 

Patents. 

Intermedial'  products  [methylfortnanilide  derivatires] 
nuitable  for  the  manufacture  of  colouring  matters  ; 

Manufacture  of .  IT.  Levinstein,  Manchester, 

and  G.  T.  Morgan,  London.  Eng.  Pat. 
111.321.  Nov.  17,  1916.  (Appl.  No.  1(5,520  of 
1916.) 

7)-NlTROin-:TllYLFORMAXlLIDE        (m.        pt.        119° 

120°  ('.).  its  substitution  products  (other  than 
litro  derivatives),  such  as  halogen  or  alkyloxy 
derivatives,  and  homologues,  are  produced  by 
nitration  at  —  5"  to  20°  O.  of  methylformanilide 
<>r  its  corresponding  derivative  having  a  free  para- 
position  to  the  amino-group.  p-Aminoniethvl- 
formanilide  (m.pt.  115" — 116°C), 

XH\<^>X;CH3)CIIO 

il>  substitution  products  and  homologues  are 
obtained  by  reduction  of  the  corresponding 
nitro-deiivatives  by  means  of  reducing  agents 
which  do  not  eliminate  the  formyl  group,  e.g., 
iron  borings  and  dilute  formic  or  acetic  acid  at 
85  — 100'  C.  These  products  may  be  used  with 
advantage  in  the  manufacture  of  dyestuffs,  as 
the  formyl  group  may  easily  be  removed. 

— F.  W.  A. 

Dye  [compositions].  S'.  M.  Tootal,  J.  Kershaw, 
,i.  Mather,  and  V.  A.  Tootal,  Blackpool.  Eng. 
Pat.  111,365,  Dee.  15,  1910.  (Appl.  No. 
18,025  of  1916.) 

A  composition'  of  a  combined  dye  tint  and  finish, 
more  particularly  suitable  for  domestic  purposes, 
consists  of  a  mixture  of  dye  with  glue  or  gelatin 
in  the  form  of  a  dry  circular  wafer,  zinc  oxide, 
ammonia,  or  sodium  carbonate  being  added  to 
prevent  stickiness. — F.  W.  A. 


[Triphcnylmethane]  dye;     Violet  cotton  .     M. 

Weiler,  Blbeifeld,  Germany,  Assignor  to  Syn- 
th, tic  Patents  Co.,  New  York.  U.S.  Pat 
1,241.1  lit.  Oct.  23,   1917.      Date  of  appl.,  Sep. 

22.   1915. 

DYESTUFFS  are  claimed,  produced  by  sulphonation 
of  a  triphcnylmethane  compound  and  of  the 
general  formala:  RR^'.Rj.NII.I^.  in  which 
I!  and  R,  are  aryl  radicals  of  an  aromatic  hydroxy - 

carboxyhc  acid.  e.g..  hydroxycarboxytolu'ene,  R2 
is  a  divalent  aryl  radical  of  the  benzene  series,  and 
R,  is  a  sulphonated  aryl  radical.  The  products 
give  violet  shades  when  printed  on  cotton  in  con- 
junction with  a  chrome  mordant. — F.  W.  A. 


[Sulphur]  dt/estuffs  ;    Process  for  the  production  of 

.     Z.  Suzuki,  Los  Angeles,  Oaf.     U.S.  Pat. 

(A)   1,244,796  and    (h)  1,214,790,  Oct.  :  0,  1917. 
Dateot  appl.,  Oct.  30,  Hi  10. 

Sulphur-containing  dyes  are  obtained  by  heating 

(A)  rice  hulls  or  (n)  tobacco  stems  with  water  and 
caustic  alkali,  adding  sulphur  and  sodium  sulphide, 
and  continuing  the  heating  until  hydrogen  sulphide 
has  been  evolved  and  until  a  dry  mass  is  obtained. 

— F.  W.  A. 


V.— FIBRES ;  TEXTILES ;  CELLULOSE ; 
PAPER. 

Sulphite  pulps  ;     Method  of  staining  to  distinguish 

between   bleached   and   unbleached  .     C.    G. 

Bright.  Tech.  Assoc.  Pulp  and  Paper  Ind., 
Mav,  1917.  J.  Ind  Eng.  Chem.,  1917,  8, 
1044—1045. 

The  fibres  are  first  stained  with  Cross  and  Bevan's 
ferric  ferrioyanide  reagent  which  colours  unbleached 
sulphite  green  on  account  of  contained  lignin, 
leaving  the  bleached  pulp  colourless.  The  con- 
trast is  further  increased  by  subsequently  staining 
with  a  red  substantive  dyestuff ,  when  the  green 
changes  to  a  very  pure  blue  and  the  bleached 
fibres  are  coloured  red.  The  ferricyande  reagent 
is  produced  by  mixing  equal  volumes  of  iV/10  ferric 
chloride  and  N  / 10  potassium  ferricyanide.  The  slide 
carrying  the  fibres  is  dipped  into  this  mixture  for 
15  minutes  at  35°  C.  The  red  stain  is  prepared  by 
stirring  slowly  into  hot  distilled  water  0-4  grrn.  of 
Benzopurpurin  4  B.  extra  and  0-1  grm.  of  Oxamine 
Brilliant  Red  B.X.  The  immersion  lasts 
5  minutes.     Fresh  solutions  are  used  in  all  cases. 

— H.  J.  H. 

Patents. 

Cotton  waste  or  other  fibrous  material ;  Apparatus 

for   cleansing .     A.    Poulson,    Widnes,    and 

W.  C.  A.  Mate,  Garstang.  Eng.  Pat.  110,691, 
Mar.  6,  1917.     (Appl.  No.  3276  of  1917.) 

An  apparatus  for  cleansing  cotton  waste  or  other 
fibrous  material,  especially  for  use  in  the  manu- 
facture of  explosives,  consists  of  an  outer  tank,  1, 


forming  with  a  chamber,  2,  channels  for  collecting 
the  separated  dirt.  The  cleansing  liquid  on  heating 
circulates  upward  through  tubes,  3,  fitted  at  the 
top  with  a  deflector  plate,  4,  having  a  return 
flange,  4a,  and  returns  to  the  chamber,  2,  by 
perforations,  6,  in  a  diaphragm  on  which  rests  the 
material  to  be  cleaned,  and  the  projecting  tubular 
nozzles,  8.— F.  VV.  A. 
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Cellulosic  material :  Preparation  and  treatment  of 

■ to  render  it  suitable  for  use  as  a  substitute 

for  cork  and  the  like.  G.  E.  Heyl.  London. 
Bng.  Pat.  110.941,  Nov.  8,  1916.  (Appl.  No. 
16,011  of  1916.) 

Finely  divided  material  such  as  spent  hops, 
ground  wood,  and  other  cellulose,  with  or  without 
finely  divided  cork,  is  treated  with  a  fireproofing 
salt,  such  as  borax  or  a  tungstate,  and  dried  ;  it  is 
then  sprayed  with  a  solution  of  rubber  in  naphtha 
or  other  solvent  and  moulded  into  slabs  by  passing 
between  heated  rollers. — J.  F.  B. 

Paper  ;  Calenders  or  machines  for  imparting  a  linen- 
faced  or  like  finish  to .     Grove   Mill    Paper 

Co.,  Ltd.,  and  W.  Porritt.  Stockport,  Cheshire. 
Eng.  Pat.  111.024,  Mar.  8.  1917.  (Appl.  No. 
3411  of  1917.) 

The  calender  consists  of  two  bowls,  separately 
adjustable,  with  means  for  quickly  raising  and 
lowering  the  lower  pressure  bowl,  and  two  endless 
linen  or  fabric  bands  passing  partly  over  the 
bowls  in  the  same  direction.  The  endless  bands 
are  supported,  one  by  rollers  below  the  stillage 
and  by  rollers  on  vertical  supports  at  some  distance 
behind,  and  the  other  by  rollers  on  horizontal 
supports  above.  Both  the  vertical  and  horizontal 
supports  carry  means  for  adjusting  the  tension  of 
the  bands,  and  scroll -rollers  are  situated  near  the 
calender  bowls  for  opening  out  the  upper  and 
the  lower  bands.  After  the  paper  has  passed 
through  the  calender  between  the  two  bands,  it  is 
conducted  over  steam-heated  drying  rollers  and 
reeled  up. — J.  F.  B. 

Paper  and  method  of  making  the  same.  E.  F. 
Millard,  Watertown.  Mass.  U.S.  Pat.  1.244,116, 
Oct.  23,  1917.     Date  of  appl..  June  7,  1916. 

Paper  stock  consisting  substantially  of  short  thin 
raw  wood  fibres  is  prepared  mechanically  from 
raw  wood,  and  in  a  separate  operation  a  pulp  of 
relatively  longer  fibres  is  also  prepared  mechanic- 
ally from  raw  wood.  The  two  pulps  are  mixed 
in  equal  proportions  to  form  a  pulp  mixture  con- 
taining sufficient  long  fibres  to  loosen  up  the  short 
fibres  and  facilitate  the  running  of  the  pulp, 
combined  with  sufficient  short  fibres  to  impart 
strength  and  finish  to  the  paper. — J.  F.  B. 

Paper  pulp  ;   Process   of  manufacturing .     T. 

Marusawa.  Fukuoka,  Japan.  U.S.  Pat.  1.241.525, 
Oct,  30,  1917.     Date  of  appl.,  Aug.  2,  1917. 

Vegetable  fibrous  material  is  boiled  with  am- 
monium bisulphite,  or  a  mixture  of  ammonium 
bisulphite  with  sulphurous  acid  or  a  soluble 
sulphite,  an  acidity  of  0-4  to  0-8-./V  being  main- 
tained. The  boiling  may  be  carried  out  in  two 
stages. — F.  Sp. 

Pui/i   and   other   material  ;   Presses  for   expressing 

liquids  and   forming  articles  from .     W.   J. 

Norris.  London.  Eng.  Pat.  111,327,  Nov.  18, 
1916.     (Appl.  No.  16,574  of  1916.) 

Artificial    silk    and    like    threads  ;    Apparatus    for 

treating .     H.  de  Chardonnet.  Paris.     U.S. 

Pat,  1.245.690,  Nov.  6,  1917.  Date  of  appl., 
Mar.  3.  1917. 

See  Eng.  Pat.  10,858  of  1915  ;  this  J.,  1916,  320. 


VI.— BLEACHING  ;    DYEING  ;    PRINTING  ; 
FINISHING, 

Patents. 
Cloth    dyeing,    bleaching,    and    like   machines.     R. 
Jackson,  Chinley.     Eng.  Pat,  110,715.  May  24, 
1917.     (Appl.  No.  7480  of  1917.) 

In  a  cloth  dyeing,  bleaching,  or  like  machine,  the 


cloth,  whilst  held  taut,  is  passed  at  a  uniform 
speed  below  the  surface  of  the  liquor  by  means 
of  two  guiding  rollers,  and  squeezed  across  its 
entire  width  before  and  after  being  passed  through 
the  liquor  by  means  of  squeezing  rollers,  one  above 
each  guiding  roller  ;  the  motion  for  winding  and 
unwinding  is  obtained  from  the  squeezing  collets. 

— F.  W.  A. 

Dye  [compositions].     Eng.  Pat.   111,365.     Sec  IV. 

Soapy  liquors  from   laundries  :    Method  of  treating 

waste .     E.  W.  Lucas.  Ealing,   Assignor  U> 

H.  P.  Denison,  Syracuse,  N.Y.  U.S.  Pal. 
1 .2  15.605,Nov.6.1917".  Date  of  appl. .Apr.17, 1914 

See  Eng.  Pat,  10,280  of  1913  ;  this  J..  1913,  941. 

Fast  tints;  Process  for  producing - 


.  G.  Engi, 
Assignor  to  Society  of  Chemical  Industry  in 
Basle.  Switzerland.  U.S.  Pat.  1.215.694,  Nov.  6, 
6,  1917.     Date  of  appl.,  Nov.  4,  1915. 

See  Eng.  Pat,  13,204  of  1915  ;  I  his  .1.,  1916,  419. 


VII.— ACIDS  ;  ALKALIS  ;  SALTS  ;  NON- 
METALLIC    ELEMENTS. 

Sulphuric  acid ;  Concentration  of .  P.  Pipereaut. 

and     Helbronner.     Monit.     Scient.,     1917,     61, 
265—269. 

The  concentration  of  dilute  sulphuric  acid,  as 
usually  carried  out  by  means  of  hot  flue  gas.-^ 
passed  in  counter-current,  over  the  acid  in  a  series 
of  volvic  stone  vessels,  has  the  disadvantage  of 
causing  considerable  loss  of  acid  in  the  vapours. 
This  is  due  to  the  comminution  of  the  acid  and 
the  lormation,  under  the  action  of  the  hot  blast, 
ot  a  considerable  amount  of  anhydride  from  the 
concentrated  acid,  which  is  only  condensed  with 
difficulty  in  water  or  weak  acid.  The  authors 
therefore  propose  to  reverse  the  usual  process  and 
pass  the  acid  in  a  shallow  undisturbed  stream, 
through  a  series  of  twelve  vessels  of  special  design, 
in  the  same  direction  as  the  flue  gases.  Each 
vessel  is  in  the  form  of  a  rectangular  box,  1  metre 
long,  1-5  m.  wide,  and  0-5  m.  high,  provided  with 
circular  inlet  and  outlet,  the  latter  at  a  lower 
level  than  the  former,  and  keyed  together.  Sodium 
silicate  is  used  to  make  the  joints  tight,  and  the 
whole  is  covered  with  sheet  lead  10  mm.  thick. 
The  acid  to  be  concentrated  is  introduced  into  the 
first,  vessel  through  a  pipe  in  the  side.  Every 
alternate  vessel  is  provided  with  a  pipe  through 
which  any  desired  proportion  of  vapour  may  be 
led  away  for  condensation.  Gases  at  1200°  C.  can 
be  employed  directly  on  acid  of  53°  B.,  and  the 
proportions  should  be  adjusted  so  that  (a)  the 
concentrated  acid  is  not  heated  above  300°  C,  at 
which  temperature  anhydride  formation  begins, 
and  (b)  the  gases  leaving  the  system  are  sti'l 
considerably  below  the  point  of  saturation  with 
water  vapour.  The  advantages  claimed  for  the 
system  are  economy  of  fuel,  low  acidity  of  the 
condensed  vapours,  reduced  atmospheric  pollution, 
and  smaller  wear  and  tear  of  the  plant. — F.  Sp. 

Chlorides ;    McLean-Van    Slyke    iodomctric   method 
for  the  titration  of  small  amounts  of  halides,  in  its 

application    to .     R.     F.     McCracken    and 

M.  D.  Walsh.     J.  Amer.  Chem.  Soc,  1917,  39, 
2501—2506.     (See  this  J.,  1915.  608,  1033.) 

Variations  in  the  amount  of  citrate  used,  from 
10%  below  to  21%  above  that  prescribed  by 
McLean  and  Van  Slyke  (see  this  J..  1915.  608  ;  the 
sodium  citrate  referred  to  there  is  the  salt  with 
5 1  mols.  of  water),  do  not  seriously  affect  the  end- 
point  in  the  titration  with  potassium  iodide 
solution  provided  this  is  <  ompleted  without  delay. 
When  the  titration  with  potassium  iodide  is 
carried  out  very  slowly  a  blue  coloration,  which 
might  be  mistaken  for  the  end-point,  sometimes 
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develops  before  the  titration  is  complete.  This 
coloration  disappears  as  the  end-point  is  reached. 
There  is  a  possibility  ol  slighi  errors  dne  to 
adsorption  of  silver  nitrate  by  the  silver  iodide 
(craned,  if  the  latter  is  allowed  to  agglomerate; 
ttiis  may  be  avoided  bj  addition  ol  10  c.c.  ol  I  ",, 
starch  solution  immediately  before  titration. 
whereby  tin-  diver  iodide  is  retained  in  solution. 
'I'll.'  method,  applied  to  amounts  of  pore  sodium 
i  oloride  up  to  loo  mgrms.,  gave  a  maximum  error 
of  0-24  mgrm.     J.  II.  L. 

Hydrogen  peroxide;   Allien  of o»  the  neutral 

talis  of  lead.     V.  Zotier.     Bull.  Soc.  Chun.,  1917, 
21,-11     243. 

Neutral  lead  --alts  ex.it  a  more  or  less  marked 
ilytic  action  on  hydrogen  peroxide  (100  vols.), 
the  catalysis  i  >  <  •  i  1 1  -_r  mtense  with  soluble  organic 
-alts  and  Feeble  with  insoluble  organic  salts  or 
mineral  salts.  With  a  salt  tench  as  lead  acetate 
the  ultimate  result  is  the  complete  decompo- 
sition  of   the   hydrogen   peroxide,   and   the   lead 

acet.it.-    contains    no    residual    lead     peroxide    (see 

I.  Chem.  So,-..  Jan..   1918).— W.  G. 

Lead;    Some    compounds    of .     [Detection    of 

hydrogen   peroxide  and  of   lead  :   preparation   of 
ead.]     V.  Zotier.     Bull.  Soc.  ('him..   1017. 
21,211     246. 

I!y  the  addition  ol  hydrogen  peroxide  to  a  solution 
of  lead  nitrate  in  20%  sodium  hydroxide,  a  40% 
yield  of  pure  lead  peroxide  is  obtained.  Hydrogen 
peroxide  al  a  dilution  of  O'OOO  gun.  per  litre  may 
be  detected  by  the  addition  of  a  trace  of  an 
ilk 'line  solution  of  a  lead  salt,  and.  conversely, 
lead  at  a  dilution  of  0-0025  grm.  per  litre  may  be 
detected  by  neutralising  the  solution,  adding  an 
exces    of  hydrogen  peroxide,  and  then,  drop  by 

drop,  a  I  %  solution  of  sodium  hydroxide.  Amor- 
phous red  lead  is  obtained  by  heating  together 
equal  Heights  of  had  nitrate  and  50%  sodium 
hydroxide  solution  at  150  ('..  but  if  the  amount 
of  lead  salt  is  halv.-d  and  the  temperature  raised 
to  160  C.  a  mil  i-oi  t-\staiiine  red  oxide  is  obtained 
also  J.  Chem.  HOC,  Jan..   1918). — W.  G. 

Base  ureas  of  potash  suitable  for  glass  making  in  the 
United  Kingdom.     Boswell.    See  VIII. 

'Recovery  of  i"ilit*!>   as  a  by-product  of  the  cement 
industry.     Ross  and  Merz.     See  IX. 

Choice  "I  a  [sine]  blende  roasting  furnace.     Chase. 
See  X. 

Patent. 

Electric  [induction  |  metallurgical  furnaces.  Eng.  Pat. 
1 1  l.l-o.     See  X. 


VIII.— GLASS  ;    CERAMICS. 

Potash    suitable  for   glass   making  ;     Resources   of 

in  the  United  Kingdom.     \'.  G.  II.  Boswell. 

of  Glass  Technology,  Dec.  li),  1017. 
UP  to  the  present  no  sources  of  soluble  potash 
-alts  are  available  in  the  British  Isles,  to  replace 
those  previously  obtained  from  Stassfurt  and 
\lsace.  Among  available  insoluble  minerals  may 
in-  mentioned  felspar,  mica,  leucite,  and  glauconite. 
The  most  productive  source  is  likely  to  I.,-  found  in 
the  various  felspars,  which  are  of  wide  occurrence. 
Granite  cannot  he  used  as  a  source  of  felspar  as 
the  latter  is  too  small  in  grain  to  he  picked  out. 
Granite  occurs  up  and  down  the  country  in  huge 
masses,   and   often   at   the   margins   and   scattered 

throughout  the   mass  in  veins  is  found  felspar. 

Such  veins  are  usually  known  as  pegmatite  and 
they  may  vary  from  III  ft.  in  width  to  a  few  inches. 
Pegmatites  are   a   valuahle  source   of   felspar,   as 


the  latter  is  present    in   large,  easily  picked  pieces. 

i  mt  the>  are  only  to  be  found  in  the  most  inaccess- 
ible spots   -the  North-West  of  Scotland,  the  North - 

West  of  Ireland,  and  ill  Cornwall. 

The  two  chief  varieties  of  felspar  are  known  as 
microclincandorthocla.se.  and  the  latter  is  to  be 
preferred    as   a    source   of   potash   as    there   is    less 

tendency  of  this  variety  to  form  mixed  crystals 
with  soda  felspar.     Pegmatite  consists  of  felspar 

and  quartz  in  large  pieces  and  must  he  hand- 
picked,  the  felspar  being  in  crystals  .">  to  i  in<  hes 
long,     sometimes  the  felspar  is  intergrown  with 

t  In-  quartz  and  the  rock  is  then  known  as  perlhife. 

Felspar  is  prone  to  decomposition,  brought  aboul 
by  gases  and  solution  from  below  and  by  atmos- 
pheric action.    The  alkalis  are  leached  oul .  leaving 

t  he  silica  and  alumina  as  clay.  When  the  leaching 
is  effected  from  below  Die  tinal  product,  is  very 
pure  china  clay.  For  pottery,  felspar  should  he  low 
in  quart/,,  low  in  soda  (to  prevent  crystallisation), 
and  low  in  iron  (to  obtain  good  colour).      The  same 

features  are   necessary  for  glass-making  and  in 

addition  there  ought  to  he  constancy  of  compo- 
sition. Unfortunately  this  can  never  he  realised. 
A  potash  content  of  10  to  12",,  is  desirable  for 
glass-making  felspar  and  the  soda  content  should 
not  he  more  than  3%,  the  iron  content,  not  more 
than  0-1%.  All  the  British  felspars  are  of  the 
microcline  type  except  the  Roche  deposit  in  Corn- 
wall, which  is  orthoclase.  The  chief  deposits  in 
Scotland  are  in  the  vicinity  of  Loch  Laxford. 
Durness,  and  Overscaig.  In  Ireland,  felspar  is 
found  at  Belleek.  Belmullet.  and  Glanties,  whilst 
good  felsite  is  ohtainable  in  Waterford  .".mi  Wiek- 
low,  although  its  iron  content  is  high.  There  seems 
little  prospect  of  British  felspar  being  placed  on 
the  market  as  cheaply  as  the  pre-war  Scandinavian 
supplies,  owing  to  the  cost  of  transport  in  this 
country  and  also  the  higher  price  and  different 
conditions  of  labour. 

Of  late,  many  methods  have  heen  patented  for 
the  ext  ract  ion  and  recovery  of  potash.  It  is  hoped 
that  a  rich  source  of  potash  may  he  found  in  the 
flues  of  cement  kilns  and  blast  furnaces.  Possibly 
it  would  he  found  expedient  to  inci'ease  the 
amount  of  potash  in  the  flues  of  cement  kilns  by 
using  felspar  in  the  manufacture  of  cement. 

W.  G.  Fearnsides  said  that  sedimentary  rocks, 
being  the  disintegration  products  of  igneous  rocks 
(which  all  contain  potash),  might  conceivably  be 
a  source  of  potash.  Sands  and  limestones  contain 
very  little  and  so  would  not  pay  for  extraction, 
but  clays  might  very  well  do  so. 

C.  J.  Peddle  pointed  out  that  felspar  was  re- 
garded by  glass-makers  as  being  important  as 
much  for  the  alumina  as  for  the  alkali  it  con- 
tained. It  was  a  cheaper  method  of  giving  glass 
all  the  beneficial  results  conferred  by  alumina, 
t  ban  by  using  the  calcined  oxide,  and  was  far  more 
Suitable  than  china  clay  for  this  purpose. 


Silver    films ;     Deposition    of  - 


—    on    glass.     A. 

Silverman  and   R.   M.   Howe.     J.  Ind.  and   Eng. 

Chem..  1017.  9.  1032—1035. 
THE  factors  governing  the  deposition  of  silver 
on  glass  by  the  action  of  reducing  agents  on 
solutions  of  silver  nitrate  have  heen  studied  — 
the  influence  of  temperature,  time,  concentration, 
and  proportons  of  reagents  on  the  quality  of 
mirror  and  the  quantitative  efficiency  of  the  de- 
position foe  a  va.-iety  of  reducing  agents,  namely, 
potassium  tartrate,  tartaric  acid,  lactose,  sucrose. 
formaldehyde.  The  effect  of  the  addition  of 
alcohol  was  included.  Workim;  at  high  tempera- 
tures (80°  C.)  sucrose  was  found  to  give  the  best 
results.  The  tartrates  are  less  satisfactory.  For 
cold  processes  using  formaldehyde  as  reducing 
agent,  it  was  found  that  low  concentration  of 
this  lengthened  the  time  of  deposition  with  ad- 
vantage. Low  concentration  of  the  silver  nitrate 
favoured     high     percentage     depositions.         The 
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addition  of  sugar  controls  the  action  of  formalde- 
hyde so  as  to  produce  uniform  mirrors,  and  also 
retards  the  action.  The  addition  of  alcohol 
increases  the  efficiency  of  deposition.  In  view 
of  these  principles  the  following  mixing  is  recom- 
mended for  cold  slow  work  :  16-5  c.c.  of  0037 
molar  silver  nitrate,  10  c.c.  of  10  molar  sucrose, 
0-5  c.c.  of  80%  methyl  alcohol,  2-0  c.c.  of  0-8% 
formaldehyde.  After  40  minutes  this  deposits 
20%  of  the  silver  present.  For  rapid  cold  work 
is  recommended  the  addition  of  0-5  c.c.  of  40% 
formaldehyde  to  a  mixture  of  20  c.c.  of  0-2  molar 
silver  nitrate  with  0-5  c.c.  of  80%  methyl  alcohol. 
The  results  of  cold  deposition  are  superior  owing 
to  the  greater  temperature  uniformity  of  reagents 
and  glass  and  also  because  of  the  exclusion  of 
temperature  changes  after  deposition  which,  owing 
to  different  coefficients  of  expansion  of  glass  and 
silver,  cause  a  loosening  of  the  mirror. — H.  J.  H. 

Patents. 

Crucible  smelting  furnaces  [for  glass].  C.  M. 
Stein  et  Cie.,  Faris.     Eng.  Pat.  109,243,  Nov.  24, 

1916.  (Appl.  No.   16,891  of  1916.)     Under  Int. 
Conv.,  Aug.  29,  1916. 

A  crucible  smelting  furnace,  specially  intended 
for  glass  or  crystal  melting.  The  regenerators  are 
situated  outside  the  main  body  of  the  furnace, 
and  glass  pits  are  provided  in  the  base  of  the 
central  burner  and  of  the  flues  to  protect  the 
regenerators  from  contact  with  the  glass.  Remov- 
able plugs  are  fitted  in  the  glass  pits  for  cleaning 
purposes. — T.  H.  F. 

Refractory  composition  [from  slag  from  manufac- 
ture of  fcrrochromium].  F.  M.  Becket,  Niagara 
Falls.  N.Y.,  Assignor  to  Electro  Metallurgical 
Co.,  New  York.  U.S.  Pat.   1,244.6SS,   Oct.   30, 

1917.  Fate  of  appl.,  May  31,  1917. 

A  refractory  composition  contains  as  an  essen- 
tial component  particles  of  slag  derived  from 
the  manufacture  of  high-carbon  ferro^hromium. 

— W.  F.  F. 

Glass-blowing  machines.  A.  E.  White,  London. 
From  The  Westlake  European  Machine  Co., 
Toledo,  Ohio,  U.S.A.  Eng.  Pat.  111,122,  Sept.  12, 
1916.  (Appl  No.  12,895  of  1916.) 


Clay  and  other  substances  or  articles  :    Process  a/td 

apparatus  for    drying .     F.    A.    Secord,    Ht. 

John,     New     Brunswick,     Canada.     Eng.     Pat. 
111,166,  Nov.  18,1916.  (Appl.  No  16.5S0of  1916.) 

See  U.S.  Pat.  1,221,383  of  1917  ;  this  J.,  1917,  531. 
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Silica    bricks ;      Manufacture    of    .     H.     Le 

Chatelier  and  B.  Bogitch.  Compter  rend..  1917. 
165.  742—748.  (See  also  this  J.,  1917,  963. 
964.) 

In  the  manufacture  of  silica  bricks  it  is  the  general 
practice  to  have  present  a  certain  proportion  of 
large  grains,  sometimes  up  to  1  cm.  in  diameter. 
The  object  of  these  grains,  it  is  considered,  is  to 
prevent  the  growth  of  cracks  during  firing,  but 
as  the  grains  themselves  expand  during  the  accom- 
panying recrystallisation,  they  tend  to  exert 
a  disruptive  action  whiili  increases  with  the  size 
of  grain.  For  this  reason  a  moderate  limit  should, 
be  set  to  the  size,  viz.,  0-5  cm.  On  the  other  hand, 
a  considerable  proportion  of  impalpable  powder 
is  also  necessary,  whereby  the  recrystallisation  of 
the  quartz  as  tridymite  from  the  viscous  magma 
is  accelerated.  During  the  normpl  period  of  firint; 
the  solution  and  recrystallisation  can  only  pene- 
trate to  a  depth  of  about  0  01  mm. ;  heDce  grains 
greater  than  a  0  05  mm.  mesh  are  practically 
inert  and  only  those  below  003  mm.  aie  com- 
pletely changed  and  are  thus  the  most  active  in 
the  production  of  the  network  frame  of  recrystal- 
lised  tridymite  in  the  brick.  Exceedingly  finely 
divided  silica  is  necessary,  then,  to  produce  this 
network  and  in  considerable  proportion  also  if 
the  network  is  to  be  so  far  developed  as  to  ensure 
the  stability  of  the  brick  at  1700 "  C.  If  10% 
only  of  impalpable  silica  were  present,  then  the 
lime  (2%  of  the  total  tilica)  would  represent  20% 
of  this  and  would  suffice  to  cause  the  whole  of  it  U> 
fuse  at  the  high  temperatures  of  steel  furnaces.  To 
confirm  these  views,  experiments  wore  made  on 
the  crushing  strength  at  varying  temperatures  of 
bricks  made  up  in  different  ways,  with  different 
proportions  of  coarse  and  fine  grains  and  different 
grades    of     fineness.       As    impalpable    silica    the 


Mixture. 

Linear  dilatation. 

0 

Density. 

Crushing  strength  in  kilos. 

No. 

Cold. 

Apparent. 

True. 

1500°  0. 

Alter  drying. 

Fired. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

(    75  raw  quartzite             | 
1    25  impalpable                  !■ 
(     2  lime                             ) 
(    75  raw  quartzite              "i 
i    25  fines 

I     2  lime                             .1 
t    25  raw  quartzite             •> 

75  impalpable 
{     2  lime                             .1 
f    25  raw  quartzite             ) 
{    75  fines 

I     2  lime                           J 
1    75  quartzite  baked         \ 
-    25  impalpable                  t 
I     2  lime                             j 
j    25  quartzite  baked         i 

<  75  impalpable                  t 
I     2  lime                             j 

i    25  quartzite  baked         j 

a    75  impalpable 

I     6  clay                             J 

/    25  raw  quartzite             \ 

1    75  impalpable                  I 
I     6  clay                             J 
f   25  raw  quartzite             \ 

i    75  fines                             I 
{      6  clay                               J 
1   75  raw  quartzite             ■» 

<  25  impalpable                  )■ 
{      6  clay                               J 

5-2 

3-9 

32 
3-0 
6-0 
5-2 

50 

1-63 
1-38 

l  :,7 

1  35 
1  40 
1-43 

1-50 

2-35 
2-33 

2-35 
2-33 
2-33 
2-34 
2-35 
2-36 
2-34 
2-34 

15 

10 
9 
6 

10 
S 
9 

9-5 
7 

19 

165 

60 

135 

52 

120 

ISO 

150 

160 

55 

110 

30 

8 
10 

3 
25 
15 

9-5 

a 

2 
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■limes   from   gold  ore  was  used    after   purification 

with  acid.  A*  fine  material  were  used  the  smaller 
pfrticlee  (lesa  limn  oi  mm.)  resulting  Crom 
breaking  down  a  mutable  quarts  to  1  mm.  size. 
The  latter  was  used  as  the  coarse  raw  material. 

The   impalpable   grains  were   of   tbe   order  of  001 

mm.  in  diameter.  The  hrieks  were  Bred  6  days 
up  to  cone  19. 

Tie-  crushing  strengths  are  in  kilos,  per  sq.  em.. 

and  the  values  at  1800  C.  are  those  necessary 
tO  crush  af  er   1  h-  Ur's  heating  at  that  temperature. 

The  results  (Nos.  1 — 4)  show  the  value  of 
admixture  of  impalpable  silica  (-.">",,)  iii  increasing 
I  he  mechanical  strength  at  furnace  temperatures. 
^imuar  experiments  made  with  a  quarto,  not  so 
easily  transformed  in  baking,  gave  a  like  result 
when  impalpa  Me  silica  was  incorporated.  At 
the  s  me  time  it  was  observed  that  although 
pressing  increased  the  strength  of  the  bricks  when 
cold,  no  advantage  was  pparent  at  1800°  0. 
when  compared  with  hand  made  bricks  of  the 
same  mixture.  Experiments  (Nos.  5  ami  (i) 
made,  using  quartzit  I  which  had  been  fired  in 
place  <>f  the  same  in  the  unfiled  state,  showed 
t  bat  u  here  the  quartz  has  undergone  a  preliminary 
transformation,  it  still  gives  a  brick  satisfactory 
«fc  1600  ('.,  although  d  cidedly  inferior  to  those 
made  from  the  raw  quarto.  Where  the  quarto 
is  readily  transformed  there  is  then  no  advantage 
in   baking   the   raw   materia]    before   manufacture. 

Experiments  made  when  the  2  parts  of  lime  was 

rep  acid  by  li  parts  of  clay  containing  2  parts  of 
bases  (alumina,  iron  and  potash),  showed  that  the 
produi  t  was  inferior  to  that  made  with  lime 
(experiments  7 — 10).  These  bricks  differed  also 
in  Mill,  ring  a  progressive  deformation  under  load 
at  MOO  (  .  instead  of  a  sudden  collapse  character" 
istic  of  bricks  with  the  lime  binder.  It  is  con- 
cluded hat  the  best  composition  is  75%  of  coarse 
quarto,  -■">"„  of  impalpable  quartz. — grain  size  as 
given,   bound  with  2  %  of  lime. — II.  J.  II. 

Potash;    Recovery    of as    by-product    of    the 

cement  industry.  W.  II.  Ross  and  A.  R.  Merz. 
J.  Ind.  and  Kng.  ('hem.,  1917,  9,  1035—1038. 
(See  this  J.,  1917,  Oil'.) 
Tin:  pro  ess  described  previously  has  been  applied 
to  the  due  dust  from  cement  kilns.  The  potash 
present  an  be  liberated  and  volatilised  completely 
by  heating  felspar  mixed  with  lime  for  1  hour,  on 
a  laboratory  scale.  A  similar  rea<  tion  takes  plac  e 
in  the  e  '-nt  kiln  between  the  constituents  of 
the  i  harge  •  ontaining  lime  and  potash,  and  a  greater 
or  less  proportion  of  the  latter  is  volatilised, 
appearing  in  the  flue  dust.  This,  when  fresh, 
consists  of  sulphates,  sulphides,  and  chlorides  of 
potash,  soda,  and  lime.  The  proportion  of  sulphides 
IS  greater  in  oil-  or  gas-fired  kilns.  Free  lime  is 
present  and  the  extract  is  alkaline.  Analyses  of 
the  raw  i  ix  and  cement  .linker  from  113  works 
in  Ameri.  a  permitted  an  estimation  of  the  amount 
of  potash  recoverable.  The  raw  mix  contained 
from  0  2",  to  1-10%  of  KsO  and  the  analyses 
showed  that  the  weight  of  potash  volatilised  per 
barrel  of  i  ement  varied  from  0"35  to  5*34  lb. 
Omitting  plant*  using  blast-furnace  slag,  the 
average  of  ll!l  plants  was  2  0!)  lb.,  which  means  an 
annual  production  for  the  United  States  of  about 
■sT. ooii  tons  of  IvjO  volatilised.  By  eleetri.  «1 
precipitation  (Cottrell  process)  99%  of  the  flue 
dust '  an  be  precipitated,  but  as  the  lighter  portions 
are  ri.  her  in  potash,  only  00%  of  the  potash  is 
thus  recoverable,  i.e.,  78.000  tons  on  the  above 
basis.  When  the  kilns  are  coal  -fired,  the  propor- 
tion of  soluble  potash  in  t  he  dust  is  lowered — 590% 
in  one  i  ase,  against  01-6%  in  an  oil-fired  kiln, 
laboratory  experiments  show  that  the  process 
described  above — digestion  with  lime  water  under 
pressure — renders  90  %  of  the  potash  soluble  in 
I  hour  at  100  lb.  pressure  and  96%  after  8  hours. 
Assuming    a    90  %    yield    of    soluble    potash,   the 


annual  production  would  be  70,000  tons  or. 
excluding  plants  volatilising  less  than  1  lb.  K-O 
per   barrel.   07,000   tons.     This   however  could   be 

materially  increased  by  increasing  the  proportion 
of  potash  in  the  raw  mix.  Where  ahmiiniferou-s 
cements  are  made,  felspar  alone  can  be  added. 
whilst  for  silicious  cements,  felspar  and  a  suitable 
proportion  of  iron  ore  would  be  necessary.  In 
one  case  the  proportion  of  K2()  volatilised  wa^ 
increased  from  Ii8%  to  05%  by  the  addition  of 
salt  to  the  raw  mix.  The  percentage  of  total 
alkali  in  the  finished  .  ement  was  thereby  reduced. 
In  another  works  calcium  fluoride  was  used  and 
the  potash  driven  off  as  potassium  fluoride.  On 
leaching  the  dust  with  hot  water  the  calcium  and 
potassium  compounds  rea<  ted,  regenerating  the 
calcium  fluoride;  in  the  insoluble  residue-  and 
leaving  the  potash  in  solution  as  sulphate  oi 
carbonate.  The  insoluble  residue  was  returned  to 
the  furnace  and  in  thus  way  the  proportion  of 
potash  volatilised  was  in.  reased  from  00  %  to  90  %. 
In  some  works  the  proportion  of  potash  volatilised 
can  be  inc  reased  by  raising  the  temperature  of  the 
kiln.  The  percentage  volatilisation  varies  from 
25%  to  90%  and  it  is  <  onsidered  that  by  rational 
working  the  lower  figures  c  ould  be  much  inc  reased. 
If  an  average  yield  of  soluble  potash  equal  to 
about  50%  could  be  attained — and  experience 
shows  this  is  possible — then  an  annual  production 
of  100,000  tons  of  K20  could  be  realised.  The 
treafcment  of  cement  flue  dust  by  electrical  pre- 
cipitation and  rec  overy  of  soluble  potash  is  being 
rapidly  extended  in  American  plants. — II.  J.  II. 

Reinforced  concrete  :  Deteriorating  action  of  salt  anel 

brine  on •.     H.  J.  M.  Oreighton.     J.  Franklin 

Inst.,  1917,  184,  689—704. 
Tite  author  emphasises  the  injurious  action  ol 
salt  solutions,  espec  ially  of  chlorides,  ou  cement, 
and  indie  ates  the  special  danger  to  concrete 
reinfori  ed  with  iron.  In  c  onta.  t  with  brine  the 
latter  becomes  .  onverted  into  oxides  of  iron 
either  by  local  electrolytic-  a-  tion  or  otherwise, 
for  the  i  oncrete  in  practice  is  never  completely 
impervious  to  air  and  water.  The  oxides  or 
hydroxides  of  iron  are  more  voluminous  than  the 
corresponding  metallic  iron  and  therefore  exert  a 
powerful  disruptive  action  on  the  concrete  in 
which  the  iron  is  embedded.  The  effects  of  tlus 
are  illustrated  by  10  photographs  of  reinforced 
concrete  stru.  tures  which  have  suffered  owing 
to  £he  rusting  of  the  iron  skeleton.  In  all  cases 
the  .on.  rete  had  been  exposed  to  the  action  of 
brine.  The  course  of  the  deterioration  is  as 
follows  :  The  concrete  develops  cracks  with  iron- 
coloured  stains  parallel  to  the  reinforcements  ; 
the  cracks  widen  and  lengthen  until  a  layer  of 
cone  rete  falls  away,  baring  the  iron  below. — H.  J.  H. 
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in  war-times.     R.  Turnbull. 


Pig  iron  ;  Klcctric  - 

Amer.  Flectoe  hem.  Soc,  Oct.,  1917.    [Advance 
copy.]     5  pages. 

THE  recent  high  prices  of  pig  iron  have  failed  to 
stimulate  its  production  from  ore  in  electric 
furnaces.  This  is  attributed  mainly  to  the  short- 
age of  power,  and  not  to  the  inherent  difficulties  of 
the-  process.  No  advantage  is  found  in  the  use  of 
shaft  furnaces  as  compared,  with  the  ordinary  types 
of  electric  furnace.  The  war,  however,  has  given 
an  impulse  to  the  manufacture  of  pig  iron  from 
shell  scrap  and  turnings  in  electric  furnaces,  and. 
owing  to  the  purity  of  the  scrap,  a  product  of  high 
quality  is  obtained  without  much  refining.  The 
principal  feature  is  its  low  phosphorus  content. 
And  account  is  given  of  the  working  of  a  0-ton 
furnace  in  Canada.     It  is  said  that  in  the.  United 
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states  steel  turnings  are  being  added  with  the  ore 
charged  into  blast  furnaces.  The  author  doubts 
whether  these  processes  will  be  feasible  generally 
after  the  war,  but  regards  them  as  possible  in 
i  anada.  Attention  is  drawn  to  the  importance 
i  >f  correct  fit  of  the  coolers  placed  (round  the  elec- 
trodes) on  the  roofs  of  electric  furnaces.  The 
coolers  should  be  cast  to  the  exact  form  of  the 
brickwork,  on  which  they  should  rest  without 
intervening  packing.  This  is  to  ensure  uniformity 
of  cooling  effect  over  the  whole  of  the  brickwork. 
\\  hereby  its  life  is  materially  prolonged. — H.  J.  H. 

Electric  furnace;     The  in  the  Norwegian  iron 

industry.  II.  Styri.  Amer.  Electrochem.  Soc, 
Oct.,  1917.     [Advance  copy.]     11  pages. 

I  x  Norway  high-grade  charcoal  irons  were  formerly 
manufactured,  but  the  industry  declined  during 
the  nineteenth  century.  From  1909  onwards  a 
number  of  attempts  were  made  to  smelt  pig  iron  in 
electric  furnaces,  but  with  only  limited  success. 
^uch  plants  as  were  working  at  the  commencement 
of  the  war  have  been  very  successful  owing 
to  the  failure  of  imported  supplies  of  pig  iron. 
None  of  these  concerns  has  converted  the  latter 
into  steel,  but— especially  since  the  outbreak  of 
war — a  number  of  plants  have  melted  steel  scrap 
and  manufactured  special  steels  of  various  kinds. 
The  Rennerfelt  type  of  furnace  is  most  commonly 
employed,  but  the  author  considers  that  it  shows 
no  marked  advantages  over  the  Heroult  furnace. 
In  late  years  a  strong  desire  has  been  evident  in 
Norway  to  make  the  country  more  self-supporting 
in  the  matter  of  steels  for  general  purposes,  and 
1  he  war  has  accentuated  this  feeling.  The  Govern- 
ment has  helped  in  the  establishment  of  steel  plant 
— open-heai  th  and  Tropenas  comTerter  furnaces — to 

aeet  this  want.  The  prospects  of  a  steel  industry 
.  re  discussed.  Coal  is  not  plentiful  and  is  remotely 
ced  near  the  Russian  border.  Spitzbergen 
coal  is  good  for  steam  raising  but  poor  for  coking. 
Iron  ores  are  generally  of  low  grade  and  remotely 
placed.  It  is  considered  that  the  future  of  struc- 
tural steels  made  by  the  older  processes  is  very 
doubtful  and  that  the  prospects  are  best  for  electric 
furnace  products — made  from  scrap  and  perhaps 
from  ore — which  should  command  a  market 
owing  to  their  high  grade. — H.  J.  H. 


Pure    [iron]    alloys;       Preparation    of 


for 


magnetic     purposes.     T.     D.     Yensen.      Amer. 

Electrochem.  Soc,  Oct.,  1917.      [Advance  copy.] 

18  pages. 
The  elimination  of  impurities  has  a  marked 
beneficial  effect  on  the  magnetic  permeability  and 
hysteresis  loss  of  iron.  It  is  considered  that  the 
magnetic  properties  at  low  and  medium  flux 
densities  depend  largely  on  the  thickness  and 
quantity  of  the  intercrystalline  material.  It  is 
known  that  a  joint  reduces  the  permeability  of 
t  wo  contiguous  pieces  of  iron  enormously.  Carbon, 
phosphorus,  and  sulphur  are  usually  present  in 
iron  as  the  corresponding  compounds  of  iron,  at 
the  boundaries  of  adjacent  grains  of  ferrite,  and 
these  compounds  are  known  to  possess  low 
permeabilities.  Where  these  compounds  are 
ractically  absent  very  high  permeabilities  may 
be  attained.  Elements  like  silicon  and  aluminium, 
vvhich  are  present  in  the  iron  in  solid  solution,  do 
not  materially  affect  the  permeability  but  iniT.-a.se 
the  resistance.  At  high  flux  densities  all  addi- 
tions, except  nickel  and  cobalt,  lower  the  per- 
il. . ■ability  :  cobalt  up  to  34-5%  increases  the 
saturation  capacity.  The  most  reliable  sources 
and  methods  of  preparation  of  pure  metals  are 
tabulated.  Electrolytic  iron  prepared  bv  the 
method  of  Burgess  (this  J.,  1904.  667)  and  cobalt 
by  the  method  of  Kalmus  (this  J..  1914,  261)  are 
i .commended.  The  metals  and  alloys  are  melted 
hi  crucibles  made  of  magnesia  which  has  been 
calcined  at  1000  C.  fused  in  an  pay  furnace. 
ground    to    pass    a    20-mesh    sieve,    bound    with 


magnesium  hydroxide,  and  pressed  to  shape  in 
steel  moulds  under  25  tons  pressure.  Electric 
furnaces  with  inert  atmosphere  or  working  under 
a  vacuum  are  used.  The  resulting  alloys  may  be 
worked  or  forged,  but  if  so  they  should  be  annealed 
again,  as  this  conduces  to  growth  of  crystal  grain 
which  favours  increased  permeability. — H.  J.  H. 

Manganese    and    some    special    manganese    steels  ; 

Magnetic    properties    of .     R.    Hadfield,    C. 

Cheneveau,  and  C.   Geneau.     Rov.  Soc.  Proc. 

1917,  A,  94,  65—87. 
The  relation  between  the  magnetic  susceptibility 
of  manganese  and  manganese  steels  and  then- 
chemical  constitution  was  investigated  by  means 
of  a  Curie  and  Cheneveau  magnetic  torsion 
balance,  in  which  the  metal  is  suspended  from  a 
torsion  wire  and  a  permanent  horseshoe  magnet  is 
moved  horizontally  in  a  direction  at  right  angles 
to  the  line  joining  the  poles  so  as  to  vary  the 
field.  Anhydrous  cobalt  sulphate  having  a  mass 
susceptibility  of  +58  x  10"6  at  20°  C.  was  used  as 
a  standard  of  comparison,  and  magnetic  fields  of 
•  !2o  and  1600  gauss  were  used.  The  samples  were 
enclosed  in  thin-walled  glass  tubes,  the  effect  of 
which  was  negligible,  and  the  effect  of  temperature 
variations  was  also  found  to  be  comparatively 
small.  Powdered  manganese  was  found  to  be 
paramagnetic  and  to  have  a  mean  mass  suscepti- 
bility of  110  x  lO-6.  Cast  manganese  was  found 
to  be  ferromagnetic,  but  after  repeated  heating  to 
redness  and  washing  with  hydrochloric  acid,  the 
mass  susceptibility  gradually  fell  from  2000  x  10"8, 
approaching  the  value  for  powdered  manganese. 
The  ferromagnetic  properties  were  inferred  to  be 
due  to  occluded  hydrogen.  Manganese  steels  gave 
variable  and  large  values  which  were  greatly 
reduced  after  washing  with  hydrochloric  acid  to 
remove  surface  ferriferous  impurities,  to  the  order 
of  75  to  100  x  10-6.  The  size  of  the  specimen  was 
found  to  be  immaterial  provided  the  specimen  is 
small,  and  curves  are  given  showing  the  effect  of 
varying  the  relative  position  of  the  magnet  and 
the  specimen.  The  presence  of  manganese  has 
little  effect  on  the  magnetic  properties  of  steel; 
the  susceptibility  increases  with  the  addition  of 
nickel,  copper,  chromium,  or  tungsten,  but 
decreases  with  the  addition  of  carbon,  while  silicon 
makes  steel  ferromagnetic. — W.  F.  F. 

Copper     tailings  ;     Ammonia     leaching     of at 

Kennecott.  Alask-a.  II.  M.  Lawrence.  Eng.  and 
Min.  J.,  1917,  104,  781—787. 
The  ores  of  the  Bonanza  and  Jumbo  mines  consist 
of  chalcocite,  malachite,  and  azurite  in  a  gangue 
of  grey  limestone  and  dolomite  ;  the  proportion  of 
carbonate  ore  averages  36  %  of  the  copper  value. 
The  ore  is  hand-sorted  to  separate  larger  pieces 
of  sulphide  and  carbonate  from  the  poorer  material, 
which  is  concentrated  on  jigs  and  tables  ;  95  %  of 
the  sulphide  and  60  %  of  the  carbonate  values  are 
thus  recovered.  The  tailings  are  treated  in  the 
leaching  plant  (this  J..  1917.  966)  which  has  a 
daily  capacity  of  300  tons  of  tailings.  The 
ammonia,  al  solution  in  contact  with  the  ore  is 
converted  into  carbonate,  which,  however,  extracts 
the  copper  satisfactorily.  The  exhausted  charge 
is  washed  with  steam.  The  solvent  is  recovered 
by  distillation  in  evaporators  operated  intermit- 
tently, during  which  a  precipitate  co' t-vn'ng 
70%  Cu  is  obtained  ;  continuous  distillation  was 
abandoned  owing  to  clogging  and  formation  of  in- 
crustations. The  extraction  averages  75  ",.  "f  the 
carbonate  copper.  The  losses  of  ammonia  are 
stated  to  be  J  lb.  per  ton  leached.  An  800-ton 
plant   is   in   course   of   construction. — W.  R.  S. 

[Copper  ;]  Recent  developments  in  connection  with 
the   use    of   sulphur   dioxide    in    hydromctallurgy 

[oi ].     E.   R.  Weidlein.     J.   Ind.  and   Eng. 

(hem.,  1917,  9,  1057—1058. 

At   the   experimental    5-ton  plant   at   Thompson, 
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Nev.,  carbonate  or  roasted  sulphide  »ivs  are 
leached  with  sulphuric  acid.  The  solution  is 
Deaf  ralised  with  lime,  treated  with  sulphur  dioxide, 
and  heated  to  LflO'C.  under  a  pressure  of  ion  \\>.. 
\vh<n  metallic  <  opper  is  precipitated.  After  re- 
melting  it   is  over  89%  pur.-,  the  balance   i>«imr 

Chiefly    oxygen.      Solution    and    precipitation    are 

continuous.  The  plant  was  started  in  April,  1010, 
and  is  being  enlarged. — W.  B.  8. 

Copper  eonverting ;  Development  of .     M.  W. 

Krej.  i.     Eng.  and  Min.  J.,  1017.  104,  009—074. 

Till-:  tfanhes  converter,  invented  in  1SS0.  was 
introduced  at  the  Parrot  smelter,  Butte,  in  1883-4. 
Two  types  were  subsequently  evolved:  the 
vertical  or  Great  Palls,  and  the  horizontal  or 
Peirce-Smifch  type.  Tilting  was  flrst  done  by 
hydraulic    power,    but    this    has    I n   almost   sup- 

Elanted  by  electricity.     Converters  were  originally 
ned  with  quartz  and  clay,  the  lining  comDining 

with  ferrous  oxide  formed  by  the  oxidation  of  the 

matte.  In  later  practice  silicious  ore  was  thrown 
into  the  converter  to  prolong  the  life  of  the  lining. 
In  1910  the  magnesite  or  basic  lining  was  adopted. 
The  lining  takes  no  part  in  t  he  converting  reactions, 
all  the  silica  being  added  in  the  form  of  ore  either 
through  the  mouth  or  the  tuyeres.  At  the  Great 
Palls  smelter,  new  magnesite  linings  used  to  be 
i 1 1 — t  coated  with  matte  by  Mowing  it  without 
-ilica  for  a  few  minutes,  and  cooling.  It  was 
found  that  the  lining  so  obtained  consisted  largely 
of  magnetite  and  was  far  superior  to  magnesite  as 
regards  resistance  to  corrosion.  This  coating  is 
new  in  regular  use.  and  with  proper  care  the 
magnesite  lining  lasts  almost,  indefinitely  j  the 
magnetite  coating  is  patched  when  required, 
generally  once  in  several  months. — W.  R.  S. 

[Zinc]  blende-roast inn   furnace  ;    Choice,  of  a  . 

M.  P.  Chase.  Eng'.  and  Min.  J.,  1917.  104, 
898  Tin. 
Tmk  flrst  eost  and  the  working  cost  of  a  furnace 
are  of  less  importance  than  its  ability  to  produce 
a  roasted  ore  low  in  sulphur  and  free  from  lumps, 
and  a  uniform  gas  high  in  sulphur  dioxide  and 
poor  in  dust.  The  furnace  should  satisfy  the 
following  conditions  :  (1)  the  ore  must  be  rabbled 
continuously;  (2)  the  arches  must  be  low,  to 
ensure  thorough  removal  of  sulphur  dioxide;  (3) 
the  ore  must  not  fall  through  the  ascending  gas 
current;  (4)  the  temperature  of  the  different 
hearths  must  be  controlled  l>y  regulating  the  air 
supply  ;  (5)  the  air  must  be  preheated  bypassing  it 
over  the  roasted  ore  ;  and  (0)  the  rabbles  must  be 
easily  accessible  for  repairs.  As  no  furnace  fully 
fills  these  conditions  and  the  available  data  on 
operating  conditions  are  often  unreliable,  the 
installation  of  the  best  type  of  furnace  to  suit 
local  conditions  is  largely  a  matter  for  experiment . 
The  continuous  rabble  muffle  furnaces  (such  as 
the  Ridge.  Wedge,  and  Iluntington-IIeberlein) 
have  decided  advantages  over  other  types,  since 
the  difficulty  of  cooling  the  rabble  arms  while 
maintaining  the  heat  of  the  furnace  has  been 
overcome;  future  improvements  will  probably 
take  place  along  the  lines  developed  in  these 
furnaces. — W.  lis. 

Zinc-oxide    furnaces.     J.    F.    Cregan.     Eng.    and 
Min.    J.,    1917,    104,    075—080. 

THE  furnaces  in  use  are  of  two  distinct  types  :  the 
Eastern,  used  chiefly  at  Palmerton,  I'm.:  and  the 
Western  (Rocky  Mountains,  etc.).  The  former 
consists  of  a  series  of  (generalh  six)  individual 
grates  leading  into  a  common  Hue.  hut  controlled 
separately  as  regards  blast  pressure  and  exhaust. 
Each  grate  may  be  shut  off  from  the  main  flue 
at  any  time.  The  Western  furnace  has  s  in 
double  grates  and  a  main  flue  under  one  common 
arch  :    the  grates  have  secondary  arches  and  are 


separated  from  each  other  by  side  walls,  but  the 
exhaust  pressure  can  only   be  regulated  on  the 

fnmace  as   a    whole.       In   furnaces  of  the   Western 

type,  the  weight  of  ore  charged  is  80 — 120  lb.  per 

SO.   ft.  of   grate  surface  ;     this  is   mixed   with   80 

loo",,  of  coal,  and  Hi     90%  of  flux  if  required. 

The  entire  .harge  is  intimately  mixed  before 
charging,  and  is  flced  for  S  hours.  The  clinker 
is  removed,  and  the  next  charge  introduced.  The 
zinc  content  of  the  clinker  is  as  low  as  1  %  at  certain 
plants,  hut  much  higher  in  genera]  practice.  In 
the  author's  opinion  the  Western  furnace  is  of 
greater  adaptahilitv   to   varied   ores  and   fluxes. 

— W.  R.  S. 

Brass  rolling  mill  alloys.     K.  A.  Wood.     J.  Amer. 

Inst.  Metals,  1917,  11,  181—192. 
Antimony  and  bismuth  are  most  harmful  in 
rolling  ;  the  effect  of  arsenic  is  much  less  pro- 
nounced. The  fuel  used  for  melting  down  should 
be  as  low  in  sulphur  as  possible,  for  copper  and 
its  alloys  absorb  sulphur  dioxide  and  become 
brittle  ;  the  metal  should  he  covered  with  char- 
coal during  the  melting.  An  alloy  containing 
equal  parts  of  copper  and  zinc  is  used  for  brazing  ; 
it  can  still  he  rolled  or  drawn,  hut  the  operation 
is  most  tedious.  Brasses  with  57—63%  of  copper 
(Muntz  metal)  are  used  in  the  extruding  process. 
Those  containing  more  than  60%  of  copper  can 
be  worked  cold,  bead  (0-5 — 4%)  is  added  to 
brass  to  facilitate  milling,  turning,  or  drilling  ; 
it  diminishes  the  cohesion  of  the  metal.  Tin 
produces  a  (dose-grained  brass  of  high  tensile 
strength.  The  trade  name  "  tin-bronze  "  is 
given  to  copper-tin  alloys  free  from  zinc  :  a  small 
amount  of  phosphorus  greatly  facilitates  casting, 
and  the  alloys  are  then  termed  phosphor-bronzes. 
.Many  manufacturers  state  that  phosphorus  in 
alloys  containing  zinc  produces  line  pinholes  in 
the  castings,  hut  others  consider  0-05%  beneficial. 
Very  high  tensile  strength  and  density  of  grain  are 
attained  by  the  addition  of  iron  (0-25 — 2°0);  it 
has  a  tendency  to  segregate  in  small  hard  nodules  ; 
manganese  assists  in  distributing  the  iron.  Brasses 
to  which  both  tin  (0-25—5%)  and  lead  0-5—3%) 
have  been  added  are  free-turning,  close-grained 
and  take  a  high  finish.  Nickel  (2 — 32%)  is  used  in 
cutlery  and  hard  spring  metal,  the  usual  copper- 
zinc  ratio  being  2-5  :  1  ;  iron  (0-5 — 2%)  hardens 
these  alloys  considerably.  Cupronickel  (nickel 
5 — 25%)  must  be  cast  at  a  very  high  heat,  par- 
ticularly that  containing  high  percentages  of 
nickel.  Addition  of  manganese  to  cupronickel 
produces  allovs  of  high  electrical  resistance. 

— W.  R.  S. 

Antimony;     Production    of    electrolytic from 

impure  ores.     W.   A.   Burr.   Eng.   and   Min.   J., 
1917,   104,  789—790. 

The  tests  were  carried  out  in  a  plant  capable  of 
producing  1000  lb.  of  metal  per  day.  The  stibnite 
ore  was  crushed  to  pass  an  8-mesh  sieve  in  the 
solvent  solution  (7%  sodium  hydroxide  and  2% 
sodium  chloride),  and  the  pulp  leached  in  two 
Douglas  fir  tanks  (diameter  16  ft.).  the  filter- 
bottom  of  which  supported  one  thickness  of 
cocoa  matting  covered  with  a  seamless  woollen 
filter  cloth.  The  solution,  heated  with  steam  to 
60°  C,  was  let  in  beneath  the  filter-bottom, 
overflowing  into  the  pregnant-solution  tank  from 
which  it  was  decanted  into  wooden  precipitation 
cells  measuring  2Jx2£xl5ft.  Each  cell  con- 
tained 80  mild  steel  sheet  electrodes.  A  current 
density  of  8 — 9  amp.  per  sq.  ft.  of  cathode  surface, 
at  a  tension  of  2-25 — 2-50  volts,  gave  a  coarse 
crystalline  deposit  which  was  scraped  off  when 
it  had  accumulated  to  j  in.  on  both  sides  of  the 
cathodes.  The  precipitate  was  washed,  dried, 
melted  down,  and  cast  into  ingots  assaying 
99-94%  Sb.  The  sulphur  in  the  foul  liquors 
was  removed  from  time  to  time  by  carbon  dioxide. 
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The   cost  of  production  was   2-2  cents  per  lb.   of 
"  star  "    metal. — W.  R.  S. 


Flotation;     Chemicals    used    in    ore- 


0.    C. 


Patents. 


Steel  ingots  :   Casting .     Sir  W.  G.  Armstrong, 

Whitworth  and  Co.,  and  H.  H.  Ashdown. 
Newcastle-upon-Tvne.  Eng.  Pat.  111.133,  Nov. 
10,  1916.  (Appl.  No.  16.142  of  1916.) 

To  prevent  segregation  and  formation  of  corner 
cracks,  the  sides  of  the  ingot,  and  the  bottom  from 
the  base  upwards,  are  cooled  during  pouring.  In 
the  sides  of  the  mould  and  in  the  bottom  plate  are 
pipes  for  the  circulation  of  the  cooling  medium, 


Ralston   and   L.   D.   Yundt,   J.    Ind.   and   Eng. 

Chem.,  1917,  9,  1058—1062. 
The  use  of  flotation  agents  other  than  oils  is 
discussed.  Sulphuric  acid  often  produces  a 
cleaner  froth  and  an  increase  in  extraction,  and 
sometimes  allows  of  reduction  in  the  proportion 
of  oil  used.  The  cause  of  the  improvement  is 
unknown.  With  certain  partly  oxidised  copper 
ores,  acid  is  fatal  to  good  flotation.  Copper  sul- 
phate (1  lb.  per  ton  of  ore)  has  caused  higher 
recoveries  of  zinc  blende  in  many  cases,  though 
not  invariably.  Probably  the  blende  particles 
become  coated  with  copper  sulphide,  but.  the 
reason  why  the  filmed  particles  float  better  is 
not  known.  Sodium  carbonate  or  hydroxide  is 
used  in  many  mills,  but  beyond  the  fact  that 
the  results  are  improved,  very  few  observations 
on  their  mode  of  action  have  been  reported. 
Sodium  silicate  and  sulphide  are  also  employed. 
The  last  named  acts  by  coating  oxide  ores  with 
a  film  of  sulphide  (this  J.,  1917,  460).  Lime  is  not 
so  desirable  as  sodium  compounds  ;  unlike  the 
latter,  it  usually  flocculates  the  gangue  slime. 
Tartaric  and  citric  acids  are  mentioned  in  Eng. 
Pat.  17,327  of  1914  (this  J.,  1915,  910);  0  1  to 
0-25  lb.  of  argol  per  ton  of  ore  has  been  used  with 
success  on  copper  ores  containing  much  clayey 
matter.  The  use  of  silicofluorides  is  claimed  in 
Eng.  Pat.  '1 938  of  1914  (this  J.,  1915.  431)  as  a 
substitute  for  acids.  Sodium  manganate  and 
chromate  are  recommended  for  differential  flota- 
tion ;  they '  could  be  made  cheaply  by  fusing 
local  manganese  or  chromium  ores  with  soda. 
Sulphur  dioxide,  and  sodium  sulphate  or  thio- 
sulphate  in  sufficient  amounts  inhibit  flotation. 
Chloride  of  lime  is  said  to  effect  differential  flota- 
tion of  blende  from  pyrites.  Sodium  cyanide 
has  been  found  deleterious  to  flotation  in  most 
cyanide  mills  in  which  tailings  have  been  tested. 

— W.  R.  S. 

Flotation  concentrates  ;    Vacuum  filtration   of . 

R.    R,    Woollev.    Eng.  and  Min.  J.,   1917.    104. 

875— S77. 

Up  to  the  present,  the  most  successful  method  of 
de-watering  flotation  concentrates  has  been 
vacuum  filtration.  The  pulp  is  settled  in  Dorr 
thickeners  and  pumped  into  filter  troughs  from 
which  it  passes  into  continuous-vacuum  filters. 
Since  the  drying  of  the  cake  is  caused  by  the  air 
passing  through  it,  the  amount  of  the  latter 
must  be  regulated  so  as  to  build  a  cake  and  permit 
the  greatest  volume  of  air  to  pass  through  it  at 
the  least  cost.  To  determine  this  requires  experi- 
ment in  each  individual  case.  Usually  the  pumps 
are  designed  to  pass  0-5  to  1  cub.  ft.  of  air  per 
minute  for  each  sq.  ft.  of  filter  surface.  The 
filtering  medium  used  must  be  adapted  to  the 
character  of  the  pulp.  With  fine  compact  material 
the  best  results  are  obtained  with  light  twill  ; 
with  loose  granular  concentrates,  duck-cloth  is 
required.  Smaller  particles  of  ore  have  a  greater 
relative  area,  hence  the  amount  of  moisture 
remaining  in  the  cake  increases  as  the  size  of  the 
particles  decreases. — \V.  R.  S. 


so  arranged  that  the  bottom  plate,  or  any  section 
of  the  mould,  can  be  cooled  as  desired. — T.  H.  B. 

Engraved  steel  or  other  intaglio  plate  ;   Method  of 

reproducing    an and    an     intaglio    printing 

plate  produced  by  said  method.  R.  W.  Barker, 
London.  From  American  Bank  Note  Co.,  New 
York.  Eng.  Pat.  111,164.  Nov.  17,  1916. 
(Appl.  No.  16,525  of  1916.) 
A  cameo  matrix  of  ductile  metal  such  as  lead  is 
formed  by  hydraulic  pressure  from  an  original 
plate  bearing  a  design  formed  of  a  number  of 
shallow  depressed  lines.  Iron  or  steel  is  deposited 
upon  this  matrix  used  as  a  cathode  in  an  electro- 
lyte of  iron  sulphate  solution  containing  about  1% 
of  vanadium  chloride,  and  having  a  density  of  at 
least  21°  B.  and  preferably  at  a  temperature  of 
160  F.  ;  nickel  sulphate  or  nickel  ammonium 
sulphate  may  be  used  instead  of  vanadium  chloride. 
A  thin  coating  of  copper  on  the  matrix  before 
deposition  of  the  iron  produces  a  better  printing 
surface  ;  the  matrix  is  rotated  slowly  and  is  cleared 
from  liberated  hydrogen  by  mechanical  means  or 
by  reversal  of  current,  and  precipitated  oxides 
are  removed  by  constant  circulation  of  the  elec- 
trolyte through  a  filter,  the  salts  thus  lost  being 
replaced  by  fresh  solution  ;  finally,  the  matrix  is 
stripped  from  the  deposited  plate  and  the  iron  or 
steel  hardened  or  tempered. — T.  H.  B. 

Electric     [induction]     metallurgical     furnaces.     A. 

Turner.  Greenock.     Eng.  Pat.  111.120.  Aug.  16. 

1916.  (Appl.  No.  11,564  of  1916.) 
Fob  the  direct  reduction  of  iron  and  steel  from  the 
ore,  with  evolution  of  cyanogen  in  the  gases,  and 
its  fixation  in  the  lime  slags,  three  furnaces  are 
used,  two  of  the  reverberatory  type,  the  other  a 
cupola  of  the  retort  type.  The  latter  is  in  the 
middle,  the  others  on  each  side  of  it,  one  under  the 
base  of  the  cupola  hearth,  the  other  on  the  cupola 
scaffold,  forming  a  reservoir  of  any  desired 
capacity,  and  all  the  furnaces  are  connected  by 
channel-ways  for  fluid  molten  iron.  The  cupola 
has  a  circular  channel,  either  inside  or  outside 
of  it,  and  the  channel  has  branch  gates  leading  in 
pairs  into  the  shaft  of  the  cupola  ;  beneath  these 
paired  gates  and  the  refractory  lining,  horse-shoe 
electro-magnets  are  placed  so  that  each  gate  has  a 
limb  of  the  magnet  beneath  it.  The  production  of 
cyanogen  in  the  reduction  of  the  charge  is  accel- 
erated by  the  action  of  the  air  which  is  drawn 
through  the  tuyeres  by  the  gravitational  action  of 
the  falling,  electrically  charged  molten  iron.  The 
cyanogen  is  conducted,  by  means  of  pipes,  from 
the  cupola  hearth,  over  the  lime-iron  ore  fluxes  in 
the  reverberatory  furnaces.  When  cyanamide  is 
desired,  carbide-producing  material  is  used  as  a 
flux.— T.  H.  B. 

Ores    and    the    like ;    Dressing .     W.    Mauss. 

Johannesburg,  Transvaal.  Eng.  Pat.  111,377, 
Jan.  10,  1917.     (Appl.  No.  499  of  1917.) 

Crystalline  and  colloid  constituents  in  ore  pulp. 

mixed  with  water,  are  separated  from  each  other 

by  a  centrifugal  force,  not  less  than  fifty  times. 

and  usuallv  from  one  to  two  hundred  times  greater 

than  that  of  gravity.— T.  H.  B. 

Ferro-phosphorus  ;  Process  for  producing .  J.  J. 

Gray.     Rockdale.     Tenn.,     U.S.A.     Eng.     Pat. 

111,385,  Jan.  19,  1917.  (Appl.  No.  987  of  1917.) 
See  U.S.  Pat.  1,220,416  of  1917  ;  this  J.,  1917,  555. 
The  requisite  high  temperature  in  the  fusion  zone 
is  maintained  by  using  a  blast  of  air  preheated  to 
at  least  900°  F.  (480°  C). 


Zinc  smelter  ;  Continuous 


W.  McA.  Johnson, 


Hartford.  Conn.     U.S.  Pat,  1.244.504.  Oct.  30. 
1917.     Date  of  appl.,  Feb.  4,  1915. 
An    electric    furnace    is    connected  with  a    con- 
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.1.  asei  and  with  ■  preheating  retort.  Granulated 
material  to  be  smelted  is  fed  into  the  preheating 
retort  which  is  heated  externally  by  means  of  a 
hu  I-flred  furnace,  and  the  charge  then  falls 
through  a  drop  shoot  which  hermetically  connects 
the  retort  and  electric  furnace.  The  whole  of  the 
rases  from  the  electric  furnace  pass  t"  the  con- 
denser.   -T.  II.  B. 

[Alloy.]      Composition     of     mutter.      C.      L.     Jones. 

Oakland,  X..1..  Assignor  to  l\  J.  Molt,  Biverdale, 

X..1.  I  .s.  Pal.  1.21  1.712.  o.l.  30,  1917.  Date 
ofappl.,  Feb.  8,  1917. 

\n  alloy  of  \i  (67-8%),  Cu  (28-0%),  Mn  (2-5%), 
Be  (1-5%),  V  (0-2%),  with  or  without  carbon, 

T.  II.  B. 

Alloy.  V.  M.  Becket,  Assignor  to  Electro  Metal- 
lurgical Co..  Niagara  Falls.  X.Y.  I'.S.  Pat. 
l,215,552,Nov.6,1917.  Dateofappl.,Apr.lO,1916. 

An  alloy  which  is  tough,  hard,  and  resistant  to 
oxidation,  consists  of  Or  20—85  (25  to  30)  %, 
('  I  ".  to  8-0%,  si  nil  to  3-0%,  the  remainder  being 
principally  iron. — T.  II.  B. 

J  t'l'l'i  r  Ores  ;    I'roei  88  for  the  treatment  of .      O. 

('.  Westhv.  Ludwig.  Xev..  Assignor  tt>  Western 
Process  Co.  Q.S.Pat.  1,24  I. sin.  Oct.  30.  1017. 
Date  of  appl.,  Aug.  17.  1916. 

OXIDISED  copper  ore  is  wetted  and  subjected  to 
the  action  of  gaseous  sulphatising  reagents,  the 
resulting  sulphates  are  leached  out  and  treated 
with  metallic  iron,  and  the  precipitated  metals 
temo\  ed.  The  solvent  is  removed  and  the  residue 
dried  and  calcined  to  form  a  pigment  and  acid 
gases,  the  latter  being  used  again  for  sulphatising;. 

— T.  II.  B. 


Ores;    Process  fur  the  treatment  of 


(i.   C 


Westby,  Ludwig.  Xev..  Assignor  to  Western 
Process  Co.  r.s.  Pat.  1,244,811,  Oct.  30,  1917. 
Date  ofappl.,  Jan.  12,  1917. 

Ore  mixtures  containing  sulphide  are  treated 
in  an  enclosed  space  with  a.  descending  current  of  a 
solution  of  acid  nitrate,  while  a  counter  current  of 
sulphur  dioxide  and  oxygen  regenerates  nitric  and 
sulphuric  acids.  The  solution  is  used  repeatedly 
until  the  ore  body  is  exhausted,  and  is  then 
passed  through  a  mass  of  cleaned  sulphide  to 
liberate  nitrous  gases,  which  are  oxidised  and  used 
again.— T.  II.  B. 


Sintering  [flue-dust,  etc.'];    Process  of  ■ 


A.  J. 


Boynton,  Lorain,  and  A.  E.  Sands.  Akron, 
Ohio.  I'.S.  Pat.  1,245,183,  Nov.  (I,  1917.  Date 
of  appl..  Aug.  3.  1917. 

Flue-dust  or  other  similar  combustible  material 
is  sintered  by  forming  it  into  a  bed  on  a  porous 
hearth,  igniting  the  upper  horizontal  face  of  the 
bed,  and  drawing  air  through  it  vertically  down- 
wards ;  tie-  bed  is  tilted  to  drain  olT  molten  cinder 
formed  during  the  sintering  operation. 

Open-hearth  furnace.  T.  S.  Blair,  jun..  Chicago, 
111..  Assignor  to  Blair  Engineering  Co..  New 
York.  r.s.  Pat.  1,245,555,  Nov.  6,  1917. 
Date  of  appl.,  July  20,  1917. 

Tin:  upper  part  of  the  end  wall  of  the  gas  down- 
take  has  a  chrome  ore  facing,  immediately  below 
lie  .nt  ranee  of  the  gas  port;  sections  of  the  facing 
rest  on  a  series  of  water-cooled  shelves  which  keep 
them  in  position. — T.  H.  B. 

P.   A. 


Metallurgical  filtration  ;    Method  of  — 

Boeck,    Assignor   to    Celite    Products   Co.,    Los 

Angeles,    Cal.     r.s.    Pat.    1,245,557,    Nov.    fi, 

1917.     Date  of  appl..  Nov.  3,  1911. 

A  mixture  of  divided  ore  and  divided  inert  porous 

mineral  matter  (e.g.,  kieselguhr)  is  treated  with  a 

leaching  liquid  and  then  filtered.-  -T.  II.  B. 


Wast  furnaces  :    Water  circulation  of  tuyeres  ami 

coolers  of  .     W.  .1.    Poster,   Walsall.      Gng. 

Pal.    111,199,    Jan.    17,    11117.      (Appl.    X...    845 
of   1917.) 

Atomising  metals  in  a  .state  of  fusion  ,•    Process  for 

.      P.O.  Car.  Madrid.      U.S.  Pat.  1,245,536, 

Nov.  6,  1917.     Date  of  appl..  July  (!,  1915. 

See  Eng.  Pat.  2113  of  L915  i    this  .1..   pin;.   126. 

Burnt  jii/rites  ami  tin-  like  :    Method  for  treating 

[chloridiaing]    .     E.     B.     SutrlilTe.     Leigh. 

r.s.    Pat.    1,245,034,   Nov.   u,    1917.     Date  of 
appl.,  July  11,  1913. 

SEE  Eng.  Pat.  111,150  of  1912  ;   this  J.,  1913,  1115. 

Refractory  composition  [from  slay  from  manufacture 
of  ferrochromium].  U.S.  Pat.  1,244,688.  Sec 
VII  I. 

Insecticidal  composition  [from  smeller  fame  dust], 
U.S.  Pat.   1,211.153.     See  XIXb. 


XI.— ELECTRO-CHEMISTRY. 

Patent. 

Electric  furnaces  [ ;    Temperature-controlling  device 

for ].     C.  K.  Ilearson.  London.      Eng.  Pat. 

111.207.  Feb.  1,  1917.      (Appl.  Xo.  1661  of  1917.) 

In  a  tubular  electric  resistance  furnace  designed 
to  be  operated  at  say  700° — 800  ('..  the  furnace- 
chamber  proper,  which  may  be  of  silica  glass,  is 
enclosed  in  an  outer  brass  tube  which  acts  as  a 
thermostatic  element  and  is  connected  at  each 
end  to  slabs  of  poor  conducting  and  good  fire- 
resisting  mat.  rial,  the  slab  at  one  end  being  free 
to  move  away  from  or  towards  flu-  slab  at  the  other 
end  as  the  brass  tube  expands  or  contracts.  A 
light  steel  rod  is  supported  between  the  end  slabs 
outside  the  furnace  and  is  connected  with  a  lever 
in  such  a  way  that  the  variations  in  the  expansion 
and  contraction  of  the  brass  tube  operate  spring 
contact  devices  for  breaking  and  making  the 
heating  current  circuit  and  so  regulate  the  tem- 
perature of  the  furnace. 


XII.— FATS;    OILS;    WAXES. 


Emulsions ;     Stability    of 


in    the    constricted 


tube,   and   marble   device  for   anaerobiosis.     I.   C. 

Hall.  J.  Phys.  Chem.,  1917,  21,  009—622. 
In  the  cultivation  of  anaerobic  bacteria  in  a  con- 
stricted tube  with  a  seal  of  hydrocarbon  oil,  in 
which  a  marble  was  placed,  it  was  found  that  when 
the  tube  was  heated  in  boiling  water  and  then 
cooled.the  oil  below  the  marble  became  opaque  owing 
to  the  formation  of  a  fairly  stable  emulsion  with  the 
water.  Emulsions  may  be  prepared  in  this  way  with 
water  and  various  petroleum  oils,  chloroform,  ether, 
benzene,  xylene,  carbon  bisulphide,  olive  oil,  and 
aniline.  The  stability  of  such  emulsions  when 
formed  in  an  open  tube  by  rapid  cooling  in  ice 
water,  is  slight  as  compared  with  similar  emulsions 
formed  below  a  marble  seal,  e.g..  in  the  case  of 
water  and  olive  oil  less  tlian  one  day  as  compared 
with  more  than  61  days  below  the  seal.  The 
presence  or  absence  of  an  air  surface  above  the 
emulsion  does  not  affect  the  stability,  but  a 
marble  or  other  mechanical  seal  interferes  with 
diffusion  and  thus  prevents  evaporation,  and  to 
this  must  be  attributed  the  relatively  greater 
stability  of  emulsions  formed  below  such  a  seal. 

— C.  A.  M. 
Patents. 

Drying  oil  ;     Vegetable  [and  eattle  food].     S. 

Loamnitz,  Merida,  Mexico,  Assignor  to  J.  Joffe, 
New  York.  U.S.  Pat.  1,211.521.  o.l.  30.  1917. 
Date  ofappl.,  Feb.  17,  1916. 

A  DRYING  oil  is  obtained  from  the  seeds  of  thf 
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chia  plant  of  the  genus   Salvia,  family  I.aliatke, 
whilst  the  residue-forms  a  cattle  food. — 0.  A.  M. 

Seeds  and  mils  ;  Process  of  treating for  obtain- 
ing oil  and  other  products  [tannin].  B.  Loomis, 
Assignor  to  Burdett  Loomis  Corporation,  Hart- 
ford, Conn.  U.S.  Pat.  1,24  1,995,  Oct.  30,  1017. 
Date  of  appl.,  May  5,  1915. 

Hot  water  and  an  acid  solvent,  such  as  acetic  acid, 
are  made  to  circulate  at  a  temperature  between 
100°  and  170°  F.  (38°  and  74°  C.)  through  the  oil- 
hearing  material  in  a  closed  tank  and  th  ■  resulting 
extract  of  tannin  drawn  oft.  The  residual 
material  is  then  treated  with  water  and  the  acid 
solvent  at  an  increased  temperature  to  remove 
oil,  waxes,  gums,  etc.,  and  the  extract  drawn  off 
into  a  separating  chamber,  whilst  the  residue  is 
subjected  to  the  action  of  a  circulating  current 
of  gas  at  a  gradually  increasing  temperature  until 
tree  from  ammonia  or  other  volatile  matter,  and 
is  then  dried. — C.  A.  M. 


XIII.— PAINTS  ;   PIGMENTS  ;  VARNISHES ; 
RESINS. 

Some    compounds    of    lead.     [Preparation    of    red 
lead.]     Zotier.     See  VII. 

I '  \TF.NTS. 

Pigments.  L.  (J.  Hill,  Birmingham.  Eng.  Pat. 
111,318,  Nov.  10,  1916.  (Appl.  No.  16,121  of 
1916.) 

Any  clay,  rock,  ore,  marl,  or  the  like,  free  from 
carbonates,  and  containing  not  less  than  25%  of 
metallic  oxides,  of  which  80%  is  aluminium  oxide, 
is  deprived  of  a  portion  or  all  of  its  silicious  con- 
stituent by  means  of  hot  caustic  soda  solution. 
For  example,  china  clay  is  heated  under  pressure 
in  a  strong  solution  of  caustic  soda.  The  undis- 
solved residue  when  washed  and  dried  is  suitable 
for  use  as  a  pigment. — B.  W.  L. 

Kauri  anil  other  like  gums  ;  Process  for  the  treat- 
ment of .     P.  V.  Raymond,  Auckland,  N.Z. 

U.S.    Pat.    1,245,273,    Nov.    6,    1917.      Hate    of 
appl.,  Sept.  6,  1910. 

Kauri  and  other  like  gums  are  treated  by  means 
of  sand  blasts,  water  blasts,  and  drying  blasts, 
operated  by  compressed  air. — E.  W.  L. 

.     J.  P.  A. 


Resinous  compound  ;   Halogenated  — 

McCoy,  Wilkinsburg,  Pa.,  Assignor  to  Westing- 
house  Electric  ami  Manufacturing  Co.  U.S. 
Pat.  1,245,303,  Nov.  6,  1917.  Date  of  appl.. 
Feb.  3,  1910. 

A  halogen  (chlorine)  di-substitution  product  of 
a  resinous  coal-tar  derivative,  containing  cumar- 
one,  indene,  para-cumarone,  and  /or  para- 
indene,  is  prepared  by  passing  gaseous  chlorine 
for  about  8  hours  through  a  melted  coal-tar 
derivative  containing  at  least  one  of  the  above- 
named  substances. — E.  W.  L. 

Process  for  the  treatment  of  copper  ores.     U.S.  Pat. 
1,244,810.     See   X. 


XIV.— INDIA-RUBBER  ;      GUTTA-PERCHA. 

Patents. 
India-rubber  latex;    Apparatus  for  and  process  of 
estimating  the  volume  of  acid  required  to  coagu- 
late   a    given     uolume    of .     T.    Coekerill, 

Colombo.  Ceylon.  Eng.  Pat.  100.591.  May  27 
1916.  (Appl.  No.  7r.ll  of  1916.)  Under  Inl. 
Conv..    May   29,    1915. 

THE    stem     of     a     metal    hydrometer    of    special 
design  is  so  graduated  thai  .'either  directly,  en-  by 


reference  to  tables,  any  of  the  following  values 
for  a  given  sample  of  latex  into  which  the  hydro- 
meter is  introduced  may  be  read  off : — -specific 
gravity,  ounces  of  wet  rubber  per  gallon  of  latex, 
volume  of  glacial  acetic  acid  required  for  coagula- 
tion, volume  of  4%  acetic  arid  required  for  coagu- 
lation.—E.  W.  L. 

Product  possessing  rubber-like  properties.  0. 
Weygang,  Maidenhead.  Eng.  Pat.  111.171. 
Nov.  22,  1910.  (Appl.  No.  10.733  of  1910.) 

Casein  or  animal  glue  is  digested  with  carbolic 
arid  or  arctic  a  id  at  a  temperature  not  exceeding 
isu  p.  (82°  C.)  until  complete  solution  is  effected. 
Mineral  substances  such  as  zinc  oxide,  zinc  car- 
bonate, or  calcium  hydroxide,  and  organic  sub- 
stances, such  as  glycerin,  molten  pitch,  or  solu- 
tions of  resins  or  of  rubber  or  celluloid  may  then 
be  added,  and  the  mixture  is  treated  with  formalde- 
hyde, formic  acid,  or  tannic  acid  with  energetic 
mixing  until  the  whole  is  converted  into  a  tena- 
cious rubber-like  mass.  If  much  pitch  is  used 
the  product  may  be  sufficiently  insoluble  without 
the  subsequent  treatment  with  formaldehyde  or 
formic  or  tannic  acid.  (Reference  is  directed  in 
pursuance  of  Sect.  7.  Sub-sect.  4,  of  the  Patents 
ami  Designs  Act,  1907,  to  Eng.  Pats.  4343  of  1871. 
18,864  .>f  1896,  15,115  of  1898,  920  of  1901,  27.0(11) 
of  1901,  12,277  and  12.27S  of  1905.  23.0.!  I  of 
1907,  4151  and  18,094  of  1909,  20,(l<>:!  of  1910. 
and  17.212  of  1914  ;  this  .1..  1897,  71'J  ;  L898,  933  ; 
1905,  812  ;  1900.  327;  1908,  1075  ;  1910,  100.  Oil  ; 
191  1.  1398  ;   1916,  266.K-D.  P.  T. 

Rubber  products  ;  Manufacture  of — . — .  L.  E. 
Barton.  New  York,  and  il.  A.  Gardner.  Washing- 
ton. U.S.A.  Eng.  Pat.  111,257,  June  29,  1917. 
(Appl.  No.  9121  of  1917.)  Under  Int.  Conv., 
Jan.  2,  1917. 

Titanium  dioxide  is  applied  as  a  "  filler  "  for 
rubber,  the  advantages  claimed  in  the  resulting 
mixing  including  increased  strength  and  rapidity 
of  vulcanisation  whilst  the  oxide  also  has  excep- 
tional colouring  power  and  is  capable  of  giving 
remarkably  white  products.  For  the  production 
of  a  vulcanised  rubber  showing  great  toughness  and 
therefore  applicable  to  the  formation  of  auto- 
mobile tyre  treads,  a  mixing  of  titanium  dioxide 
15(1.  sulphur  50.  and  washed  rubber  500  parts  is 
recommended.  The  titanium  dioxide  need  not 
be  pure  anil   can  be  used  with  excellent  results  in 

the  form  of  "  C posite  titanic  oxide  pigments  " 

(see  this  J.,  1915  1101:   1917,  91.  004.)—  D.  E.  T. 


Rubber;      Compounding    of - 


W.      C.      (Jeer. 


Akron,  Ohio,  Assignor  to  B.  F.  Goodrich  Co.. 
New  York.  U.S.  Pat.  1.215.700.  Nov.  0,  1917. 
Date  of  appl..  May  20.  1910. 

In  order  to  mix  fine  powder,  such  as  gas-black, 
with  rubber  in  a  mixing  mill.  the  powder  is  first 
moistened,  e.g..  with  kerosene  oil,  and  brought 
into  a  dustless,  granular  condition. — E.  W.  L. 


XV.-LEATHER  ;  BONE  ;  HORN  ;  GLUE. 

Patents. 

Tanning  [with  iron  salts]  ;    Processes  for .     O. 

Rohm.  Darmstadt,  Germany.  Eng.  Pat.  103,  827. 
Jan.  25.  1917.  (Appl.  No.  1259  of  1917.) 
Under  Int.  Conv.,  Jan.  28,  1910. 

Satisfactory  tanning  may  be  effected  with  iron 
salts  when  the  skills  are  treated  either  previously 
or  simultaneously  with  an  aldehyde  such  as 
formaldehyde.  Example:  100  parts  of  unhaired 
bides  is  lulled  for  I — 2  hours  with  200  of  water 
containing  '.',  of  40%  formaldehyde  solution  and 
2  of  a  sodium  bicarbonate.  The  hides  are  washed 
and  tanned  in  a  solution  of  20  parts  of  iron  chloride 
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in  150  nf  water  rendered  basic  i>\  the  addition  of 
i  parte  "i  sodium  carbonate.  \ it >  i-  banning, 
the  leather  i-  washed  and  neutralised  in  the  same 
waj  as  chrome  leather.  If  desired  the  iron 
chloride  bath  may  contain  also  chromium  or 
aluminium  chloride.  After  tannin-  in  I  his  way 
the   leather    may    be    treated    with    precipitating 

nts,    such     as    aim iia,    alkalis,    alkaline 

salts,  phenols,  naphthols,  organic  rarboxylic  acids, 
vegetable  tannins,  soap,  sulphides,  polysulphides, 
etc.  By  alternate  treatment  with  iron  salts  ami 
ammonia  as  much  a.s  mi",,  ol  ferric  oxide  may  be 
Axed  in  the  leather  without  destroying  its  quality. 

.1.  F.  B. 

Tanning.  J.  Y.  Johnson,  London.  From  Bad- 
ische  Anilin  and  Soda  Fabrik,  Ludwigshafen, 
German)  .  Eng.  Pat.  I  I  1.1  II.  Nov.  1  I.  1916. 
i  \|i|.l.  No.  16,204  ol  1916.) 

Crystalline  aromatic  compounds  containing  a 
Bulphonic  or  carboxylic  group  or  both,  soluble  in 
water,  and  capable  ol  precipitating  glue  and 
gelatin  From  solution,  arc  used  for  tanning,  instead 
of  the  amorphous  materials  hitherto  used.  Several 
examples  are  given.  For  instance,  dihydroxy- 
ditolylmethane  is  treated  with  sulphuric  acid, 
the  siicliimi  salt  ol  the  snlphonic  acid  produced 
is  precipitated  with  common  salt,  and  the  aqueous 
solution  of  the  sodium  sail  used  for  tanning  in 
the  ordinary  way.  after  the  addition  ol  a  little 
sulphuric  arid.  (Reference  is  directed,  in  pur- 
suance  of  Sect.  7,  Sub-sect.  I.  ol  the  Patents  and 
i-  Vet,  11)07,  to  Eng.  Pats.  22,546  ol  Ism. 
l'sT  of  1908,  8512  "t  1912,  and  8818  ol  1914; 
this  J..    1909,    153:    1913,   205  ;   1915,  1155.) 

F.  ( '.  T. 

Adhesive.  <■•  EL  Brabrook,  Assignor  to  \.  T. 
Fletcher,  Boston,  .Mass.  U.S.  Pat.  1,244,463, 
1 1,  i.  30,  1017.     Date  ol  appL,  Apr.  I.  1916. 

kdheaive  is  made  by  dissolving  casein  in  a 
solution  of  a  cupranunonium  compound.  Lime 
water  ma  y  in-  added. — F.  0. 1 . 

Horny  bodies;  Process  and  apparatus  for  making 
particularly  <>f  clear  translucent  <>r  trans- 
parent ri"nlih/  from  mealy  albuminous  masses 
us  casein.  A.  Eohner,  Berlin.  Eng.  Pat. 
102,375,  Nov.  15,  1916.  (Appl.  No.  16,386  ol 
HllfS.) 

Tiik  finely-divided  materia]  is  whirled  in  a  <on- 
tainer  and  moistened  by  spray  or  mist  from  an 
atomiser,  operated  by  steam  or  compressed  air  or 
both.  \n  addition  of  15 — ^ti",,  of  water  leaves 
the  miss  still  in  the  form  of  meal,  and  in  a  suitable 
condition  for  moulding  under  high  pressure. 

P.  C  T. 

Process  of  treating  seeds  and  nuts  for  obtaining  oil 

and  other  product*  \toiniin].      U.S.  I'at.  1,244,995. 
Bee  XII. 

XVI.— SOILS  ;  FERTILISERS. 

Hygroscopu  coefficient  [of  soil];  Direct  determina- 
tion "/  the .     F.  J.  Alway,  M.   V.  Kline,  and 

<;.  K.  McDole.     J.  Agric.  Res.,  1917,  11,  117 

lilii.     (See  also  this  J.,  1917,  10.) 

Bilgard's  method  was  investigated.  \  moist 
chamber  was  prepared  consisting  of  a  paraffined 
wooden  box  and  lid,  with  a  metal  traj  lining  in 
the  bottom  containing  a  layer  of  water,  and  with 
blotting  paper  lining  the  sides  and  reaching  to  the 
bottom  of  the  metal  tray.  A  galvanised  wire 
table  was  held  in  position  about  an  inch  above 
the  water  and  an  inch  from  the  sides  of  the  box. 
On  this  table  the  tray  containing  the  layer  of 
soil  was  placed.  The  box  was  placed  in  a  dark 
cellar  at  a  constant  temperature  of  22° — 24°  0. 
in  summer  and  17°- — 20°  in  winter.     The  soil  was 


dried  at  100  1 10  C.  before  starting  the  deter- 
mination; this  did  not  raise  the  result  over  that 
of   an   air-dried    sample.      It    was    found    that   the 

amount  of  hygroscopic  moisture  increased  with 
an  increase  in  temperature.     A  time  of  exposure 

to  the  sat  mated  atmosphere  Ol  less  than    12  hours 

was  insufficient  and  of  more  than  24  hours  was 
unnecessary.  \  soil  holding  its  maximum  hygro- 
scopic   moisture    loses   this    very   rapidly   on   being 

brought  iiim  the  ordinary  atmosphere,  hut  if  the 
samples  during  a  determination  are  removed 
rapidly,  within  30  seconds,  from  the  moist  chamber 
into  the  drying  tubes  no  error  is  caused.  The 
most  advantageous  materials  for  the  soil  bray 
were  found  bo  be  copper  and  aluminium,  although 
glass,  graniteware,  and  vulcanised  rubber  gave 
satisfactory  results;  pasteboard  gave  low  results. 
Not  more  tha.ii  two  trays  should  be  placed  in  a  box. 
A  soil  containing  pebbles  or  gravel  should  be 
broken  with  an  iron  pestle  to  pass  through  a  sieve 
with  a  1  nun.  mesh.  The  method  was  found  to 
give  reliable  results. — J.  II.  J. 

Nitrate-nitrogen  accumulation  in  soil ;   Some  factors 

affecting .     P.  L.  Gainey  and  L.  F.  Metzlcr. 

.1.  Agric.  Res.,  1!U7.  11,  13-  64. 
Preliminary,  experiments  were  made  upon  the 
effect  of  the  variations  in  the  methods  of  investi- 
gation of  nitrification  in  soil  upon  the  results  ob- 
tained. Ammonium  sulphate  was  used  as  the 
source  of  nitrogen  and  was  added  at  the  rate  of 
60  meims.  of  nitrogen  per  100  grins,  of  soil,  which 
was  a  silt  loam.  Calcium  carbonate  and  water 
Were  also  added,  and  the  soil  was  kept  in  a  moist 
chamber  for  four  weeks  at  the  ordinary  tempera- 
tun'.  Nitric  nitrogen  was  determined  by  a 
modified  phenoldisulphonic  acid  method.     It  was 

found  that  the  quantity  Ol  soil  used,  the  depth  of 
the  column  ol  soil,  the  ratio  of  surface  to  volume. 
and  the  amount  ol  evaporation  had  little  effect 

u] nitrification .     The  compactness  of  the  soil 

was  of  importance  ;  if  much  compressed,  nitrifica- 
tion ceased  a.  few  inches  below  the  surface.  These 
results  indicated  that  access  of  air  appeared  to  be 
the  controlling  factor,  and  further  experiments 
were  made  from  this  point  of  view.  It  was  found 
that  as  the  moisture  content  of  a  soil  decreased, 
an  increase  in  its  compactness  brought  about  an 
increase  in  nitrification.  The  moisture  content 
varied  with  the  compactness,  and  was  found  to  lie 
an  optimum  when  it  amounted  to  two-thirds  of  the 
amount  retainable  with  the  particular  degree  of 
compactness.  Increase  in  compactness  did  not 
affect  aeration  to  a  depth  of  two  feet,  provided  the 
moisture  did  not  exceed  the  optimum.  Nitrifica- 
tion took  place  less  rapidly  in  a  pulverised  than  in 
an  unbroken  soil.  Even  in  a  soil  uncultivated  for 
seven  years,  aeration  was  in  excess  of  that  necessary 
bo  maintain  aerobic  conditions.  The  conclusion  is 
drawn  thai  increased  aeration  is  not  the  cause  of 
the  beneficial  effect  observed  to  follow  cultivation. 

—J.  H.  J. 

Basic  slags;  Yields  of  grass  from  [manuring  with] 
various  — .  A.  \V.  Oldershaw.  J.  Board 
Agric   11117.  24,  ,S1!I  -826. 

Experiments  were  ma.de  upon  die  application  of 
basic  slag  of  various  degrees  ol  solubility  to  a 
heavy  boulder  da,\  soil  in  Sull'olk  for  a  period  of 
four  years,  the  results  being  indeed  hy  the  jields 
Of  green  grass  obtained.  The  slag  was  applied  at 
l  he  rate  of  10  lb.  of  phosphoric  acid  per  acre.  A 
plot  without  manure  gave  the  lowest  yield  of 
grass,  and  (lie  other  plots  gave  increasing  yields 
ill  I  he  following  order  :    ground  Belgian  phosphate, 

Blag  of  low  total  phosphate  and  low  solubility, 
slag  of  low  total  phosphate  and  fairly  high  solu- 
bility, slag  of  high  total  phosphate  and  high  solu- 
bility, and  slag  of  low  total  phosphate  and  high 
solubility.  Applied  at  the  rate  of  10  cwt.  per 
acre,  a  slag  of  low  percentage  of  total  phosphate 
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and  high  solubility  gave  more  than  double  the 
yield  of  grass  given,  by  a  slag  of  low  percentage 
of  total  phosphate  and  low  solubility.  The  con- 
clusion is  drawn  that  the  citric  acid  solubility  of 
the  phosphate  in  a  slag  is  a  factor  of  great  impor- 
tance in  determining  the  response  of  a  soil  of  the 
above  character  to  treatment  with  the  slag. 

—J  .H.  J. 

Sulphur;     Effect    of on    different    crops    and 

soils.     O.  M.  Shedd.     J.  Agric.  Res.,  1917,  11, 
91—103.    (See  also  this  J.,  1916,  749.) 

Experiments  were  made  to  determine  whether 
the  application  of  sulphur  to  soils  low  in  sulphur 
content  was  beneficial  to  crops  grown  on  them. 
Eight  different  types  of  soil  in  Kentucky  were  used 
and  the  seeds  planted  were  soy  beans,  clover,  oats, 
alfalfa,  and  wheat.  The  experiments  were  done 
in  dried  jars,  100  lb.  and  200  lb.  per  acre  of  flowers 
of  sulphur  being  added  to  the  soil,  together  with 
the  requisite  amounts  of  calcium  phosphate, 
potassium  nitrate,  and  calcium  carbonate.  The 
weights  of  the  crops  obtained  were  determined. 
The  results  were  very  varied.  In  the  majority 
of  cases  there  was  a  gain  in  weight  of  crop  from 
the  use  of  sulphur,  but  with  some  plants  on  some 
soils  its  use  was  injurious.  Where  gains  occurred, 
both  the  total  sulphur  and  the  sulphate  sulphur 
were  increased  proportionately  to  the  amount 
applied.  The  gain  of  sulphur  in  the  case  of  clover 
and  alfalfa  was  in  the  form  of  sulphate,  while 
with  soy  beans  it  was  in  some  other  form,  and 
in  this  case  also  the  protein  was  frequently 
increased.  Sulphate  was  formed  during  germ- 
ination of  the  seeds,  except  in  the  case  of  clover. 

—J.  H.  J. 

Ammonium  citrate  solutions  ;   Preparation  of- 


and  determination  of  insoluble  phosphoric  acid 
[in  fertilisers].  P.  McG.  Shuev.  J.  Ind.  Eng. 
Chem.,  1917,  9,  1045. 
A  neutral  solution  of  ammonium  citrate  can  be 
quickly  prepared  by  mixing  commercial  citric  acid 
dissolved  in  water  with  the  calculated  quantity 
of  concentrated  ammonia  ;  4  lb.  of  citric  acid  is 
added  to  6961  c.c  of  water  and  1760  c.c.  of 
ammonia  (sp.  gr.  0-900  at  15°  C.)  is  stirred  in  ; 
9512  c.c.  of  solution  (sp.  gr.  109  at  20°  0.)  is 
obtained  and  this  is  neutral  to  corallin.  Extreme 
precautions  to  secure  neutrality  of  samples  of 
mixed  manure  before  determining  the  insoluble 
phosphoric  acid  are  not  regarded  as  essential. 
Concordant  results  can  be  obtained  without  them. 

— H.  J.  H. 

Identity  of  cyanuric  acid  with  the  so-called  "  tetra- 
carbonimide."     Walters  and  Wise.     See  XX. 


Patent. 


Soil  :      Treatment    of 


■  for    improving     its    pro- 


ductiviiy.  The  Thames  Bank  (Blackfriars)  Iron 
Co.,  Ltd.,  Thornaby-on-Tees,  and  S.  Hopkins 
and  A.  D.  Greaves,  London.  Eng.  Pat.  111,254, 
June  20,  1917.     (Appl.  No.  8843  of  1917.) 

Cavities  in  the  soil  from  which  roots  have  been 
removed  are  treated  for  a  few  minutes  with  a 
jet  or  spray  of  hot  water  between  180°  and  210°  F. 
(preferably  190°  F.),  and  the  whole  area  of  the 
root  cavities  then  dug  over  and  treated  for  several 
hours  with  hot  water  between  the  above-men- 
tioned limits  of  temperature.  The  latter  process 
may  also  be  used  alone,  though  it  is  preferable 
to  use  both  treatments. — C.  A.  M. 

XVII.— SUGARS  ;  STARCHES;  GUMS. 

Norit  "  (decolorising  carbon)  process  of  refining 
as  applied  in  u  beet  sugar  factory.  W.  II.  Giffard. 
Intern.  Sugar  J.,  1917,  19,  506 — 509.  (See  also 
this  J.,  1915,  370  ) 

Experience  in  a  Dutch  beet  sugar  factory  has 


shown  that  by  remelting  the  second  and  third 
product  sugars  and  treating  the  resulting  liquor 
with  "  Norit,"  a  high-grade  sugar  is  obtained. 
A  mixture  of  3  hectol.  of  a  suspension  of  the 
decolorising  carbon  (produced  by  the  addition 
of  80  kilos,  to  40  hectol.  of  cold  water)  and  40 
hectol.  of  the  sugar  liquor  was  stirred  in  a  circular 
tank  for  about  20  minutes,  and  the  temperature 
gradually  raised  to  90°  C.  A  little  phosphoric 
acid  was  added  to  the  liquor,  which  was  boiled 
and  allowed  to  stand  for  about  12  hours.  It  was 
passed  first  through  filter-presses  and  next 
through  the  ordinary  filters,  and  finally  run  into 
tanks  to  await  boiling  to  grain  in  the  vacuum 
pans.  The  "  Norit  "  from  the  filter-presses  was 
regenerated  by  boiling  for  one  hour  with  a  solution 
of  soda  and  then  washing  with  water.  When 
after  continued  use  the  ash  content,  of  the  "  Norit  " 
had  risen  from  the  original  6%  to  12  °0.  revivifi- 
cation was  effected  by  boiling  with  hydrochloric 
acid,  and  subsequently  washing  well  with  water. 
Additional  fresh  decolorising  carbon  was  added 
from  time  to  time  to  maintain  the  necessary 
quantity.  It  is  stated  that  when  the  process 
is  in  thorough  working  order  it  is  sometimes 
possible  to  reduce  the  amount  of  dry  "  Norit  " 
used  to  1  -8  %  of  the  weight,  of  sugar  under  treat- 
ment.—J.  P.  O. 

While  sugar  ;    Report  on  experiments  investigating 

Weinrich's    dry    lime    process    of    making . 

J.  P.  Ogilvie.  Intern.  Sugar  J. .1917,  19,  450—452. 

In  experiments  recently  carried  out  in  the  Ghianica 
Centrale.  Porto  Rico,  for  the  purpose  of  investigat- 
ing Weinrich's  drv  lime  process  of  making  white 
sugar  (U.S.  Pat.'  1,084,772  of  1914  ;  this  J.. 
1914,  212),  it  was  found  that  after  the  second 
carbonatation  an  almost  water-white  and  perfectly 
clear  juice  was  obtained,  from  which  a  satisfactory 
white  sugar  could  be  recovered  by  boiling,  the 
press-cakes,  moreover,  being  uniformly  hard 
and  of  low  sugar  content.  A  lime-kiln  not  being 
available,  gas  containing  only  about  13%  C02, 
obtained  from  an  Otto  producer  charged  with 
coke  to  which  limestone  had  been  added  from 
time  to  time,  was  used.  No  sulphur  was  em- 
ployed, but  after  the  second  carbonatation  the 
juice  was  treated  with  a  small  quantity  of  phos- 
phoric, acid.  Owing  to  the  low  carbon  dioxide 
content  of  the  gases,  carbonatation  was  slow, 
and  a  certain  amount  of  glucose  (dextrose)  was 
destroyed  ;  the  average  gain  in  purity  was  3  25°. 
At  times,  however,  when  carbonatation  could 
be  operated  more  rapidly  and  a  low  temperature 
could  be  maintained,  the  gain  in  purity  was  as 
high  as  7°,  while  the  amount  of  dextrose  destroyed 
was  insignificant.  Similarly  favourable  results 
were  obtained  with  a  first,  molasses  of  55°  purity. 
It  is  claimed  that  with  a  fully-equipped  plant  the 
average  gain  in  purity  would  be  5°  without,  the 
destruction  of  any  appreciable  quantity  of  the 
dextrose  present,  thus  obtaining  by  a  compara- 
tively economical  and  simple  process  results 
superior  to  any  so  far  attained  with  the  ordinary 
double  carbonatation  process  as  carried  out  in 
Java  and  elsewhere. — J.  P.  O. 


XVIII.— FERMENTATION    INDUSTRIES. 


Grape    marc ;      Utilisation     of 


as    fuel.        ('. 


Matignon  and  G.  Marchal.    Comptes  rend.,  1917, 
165,  718—721. 

Very  large  quantities  of  grape  marc  are  at  present 
not  utilised.  It  is  not  generally  employed  as 
feeding  stuff  or  fertiliser,  though  it  contains 
about  the  same  proportions  of  nitrogen,  phos- 
phorus, and  potash  as  farmyard  manure.  The 
average  moisture-content  of  fresh  rnarc  is  about 
65  %  and  this  could  without  difficulty  be  reduced 
to   25 — 30  %    by   air   drying   under   sheds.     Marc 
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bom  the  i  l i.i Mi-  district  (Tonne),  dried  .'it  l  16"  ('., 
had  the  following  composition :—C,  ls-2%  ; 
II.  6-45%;  N.  3-4% ;  ash,  11-6%,  including 
CaO,  2-01%:  K.O.  234%;  SiO..  2  27%  ;  Al.O, 
:  Pe.O.,  1-77%;  P,05,  108°,,.  Prom  analyses 
published  by  Blunts,  however,  ii  appears  that  the 
average  ash-content  is  nearer  <>",,.  The  calorific 
value  of  the  dried  marc,  alter  allowing  for  the 
evaporation  of  the  water  produced  by  com- 
bustion, was  found  to  be  1400  cals.  (7900  B.T.U. 
per  lb.),  and  the  temperature  theoretically  attain- 
able 1980°  C.  Prom  these  data  the  authors  con- 
clude thai  grape  marc  could  be  utilised  as  fuel, 
given  suitable  plant.  The  fuel  value  of  the  marc 
produced  annually  in  Prance  is  estimated  as 
equivalent  to  at  least  160,000  tons  of  coal. — J.  11.  L. 

Attempted  biochemical  synthesis  at  dii/lucosides  <if 
polyhydric  alcohols.  fl-Diglucoside  of  glycol. 
Bourquelot  and  Bridel.    See  XX. 

Patents. 

Fermented  beverages;    Method  and  apparatus  for 

producing  tlealcoholisetl  -  — .  ( i.  ( 'i.-ipett  i.  Home, 
r.s.  PaJ.  1,243,811,  Oct.  23,  1917.  Hate  of 
appl.,  .May  8.  1912. 

The  beverage,  previously  deprived  of  the  greater 
part  of  its  ethers  and  gases,  is  caused  to  flow  over 
a  succession  of  heated  surfaces  in  a  thin  film 
to  drive  oft  a  portion  of  the  alcohol  with  a  portion 
of  the  water.  The  alcohol  and  water  thus  driven 
off  are  separated  from  one  another,  the  water 
is  cooled  and  re-introduced  into  the  beverage  in 
separate  portions,  one  immediately  after  the 
beverage  baa  passed  each  heated  surface,  to  main- 
tain the  volume  substantially  constant  and  to 
assist  in  maintaining  a  low  temperature. — •).  P.  B. 

age.  .1.  Aslms.  Roxbury,  Mass..  U.S.A. 
Eng.  Pat.  111. 21'.-..  Mar.  27,  1917.  (Appl.  No. 
t  U6of  1017.) 

ski-:  t'.S.  Pat.  1,226,439 of  1917  ;  this  J.,  1017,732. 

/>'.  verage  ;   Process  of  making  a  non-alcoholic . 

\.  I..  Straus,  Assignor  to  Baltimore  Process 
Co.  Baltimore,  Md.  Reissue  1  1. 301.  Nov.  I!.  11)17. 
of  r.s.  Pat.  1,223,121,  Apr.  17, 1917.  Dateof 
appl.,  Aug.  4,  1017. 

SEE  this  .!..  1!)17,  008. 
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Wheat,  rice  and  maize  grains;    Distribution  of  the 

[antineuritic]  substance  in  ,  the  deficiency  of 

which  in  a  dirt  rouse*  polyneuritis  in  birds  and 
licri-lirri  in  man.  II.  Chick  and  E.  M.  Hume. 
Proc.  Roy.  Soc.  1!U7.  B,  90,  44—60. 

In  the  case  of  wheat-  and  rice  grains,  the  anti- 
neuritic  vitamine  is  concentrated  mainly  in  the 
germ  or  embryo  ;  it  is  also  present  to  a  less  extent 
in  the  bran.  Ordinary  white  (wheaten)  flour  is 
deficient  in  the  substance  and.  if  used  as  an  ex- 
clusive diet,  will  induce  polyneuritis  in  pigeons  or 
beri-beri  in  man.  The  embryo  of  maize  grains 
also  possesses  marked  antineuritic  properties. 
The  addition  of  wheat  germ  to  a  diet  of  polished 
rice  in  quantity  (3  grms.  every  second  day) 
sufficient  to  prevent  polyneuritis  in  pigeons,  also 
maintains  the  weight  and  general  health  of  the 
birds  :  in  larger  quantities  (2  to  8  grins,  every 
day)  it  leads  to  great  increase  in  the  body-weight. 
Tinned  meats  and  vegetables  are  deficient  in  anti- 
beri-beri  vitamincs  and  a  diet  consisting  of  these 
preserved  foods  should  be  supplemented  by 
wheaten  bread  containing  the  germ  of  the  grain. 

— W.  P.  S. 


Substance  [vitamine)  whose  deficiency  in  a  diet 
causes  polyneuritis  in  hints  ana  berirberi  in  man  ; 
Effect  of  exposures  to  temperatures  at  or  above 

100°  C.  on  the .       II.  (hick  and  E.  M.  Hume. 

Proc.  Roy.  So,  ..  1!I17,  B,  90,  60      68. 

The  antineuritic  vitamine  present  in  the  embryo 

of  wheat  grains  is  not  injuriously  affected  when  the 

embryo  is  heated  at  100    C.  tor  two  hours,  but  its 
properties  are  destroyed  rapidly  at  120    c.     The 

vitamine     contained     in     veast      extract      is     also 

destroyed  at  120    ('..  but  not  at  100   0.     \V.  P.  S. 


Bread-making  :    I'se  of  lime  in 


J.  Effront. 


Monit.  Scient.,   1017,   61,  241—240. 

Tut:  acidity  of  flour  and  the  had  odour  and  keeping 
qualities  of  bread  are  not  caused  by  enzymes  in 
the  bran  but  are  due  to  bacterial  action,  the 
growth  of  the  bacteria  being  promoted  by  defective 
drying  of  the  grain.  The  enzymes  and  bacteria 
are  not  affected  by  small  quantities  of  acids  or 
alkalis,  and  the  use  of  lime-water  in  making  the 
dough  is  useless,  if  not  even  injurious,  when  a 
poor  yeast,  is  employed.  Bread  made  with  the 
use  of  lime-water  is  less  digestible  than  ordinary 
bread  owing  to  the  conversion  of  the  acid  phos- 
phates   into    insoluble    phosphates. — YV.  P.  S. 

fiii/tiii  phosphorus  in  plant  products  ;  Determina- 
tion of  -  '■ — .  ,T.  B.  Rather.  J.  Amer.  ('hem. 
So,..  1017.  39,  2506—2515. 

THE  accuracy  of  the  method  proposed  by  Heubner 
and  Stadler  for  the  titration  of  phytin  with  ferric 
chloride  solution  (this  J.,  1014,  713)  was  confirmed 
by  titration  of  sodium  and  strychnine  salts  of 
phytin  from  various  plant  products.  The  ratio  of 
iron  to  phosphorus,  1  :  110.  accords  with  the 
formation  of  a  hepta-ferric  salt  of  inositol-penta- 
phosphoric  acid  and  insofar  confirms  the  author's 
previous  conclusions  as  to  the  composition  of 
phytin  (see  this  J.,  1017.  502).  The  method  may 
be  applied  to  the  determination  of  phytin  phos- 
phorus in  plant,  products,  such  as  seeds,  as  fol- 
lows : — 8  grms.  of  the  finely-ground  material  is 
digested  with  200  c.c.  of  1-2  %  hydrochloric  acid 
for  '3  hours  at  the  ordinary  temperature,  with 
frequent  shaking.  Fifty  c.c.  of  the  filtered 
extract,  in  a  slender  conical  beaker  of  about 
150  c.c.  capacity,  is  treated  with  10  c.c.  of  0-3 % 
ammonium  thiocyanate  solution  and  40  c.c.  of 
water,  and  titrated  with  a  0-6%  hydrochloric 
acid  solution  of  ferric  chloride  containing  0-7344 
grm.  of  iron  per  litre.  In  a  similar  beaker  100  c.c. 
of  00°;,  hydrochloric  acid  containing  the  same 
amount  of  thiocyanate  as  the  liquid  to  be  titrated, 
is  treated  with  0-1 — 0-2  c.c.  of  the  ferric  chloride 
solution,  to  servo  as  colour  standard.  The 
titration  is  complete  when  the  supernatant  liquid, 
above  the  whitish  iron  precipitate,  viewed  by 
reflected  light,  shows  a  reddish  coloration  equal 
to  that  of  the  standard,  and  persisting  for  5  mins. 
The  volume  of  ferric  chloride  solution  required 
is  reduced  by  that  added  to  the  standard .  One  c.c. 
of  the  ferric  solution  corresponds  to  2  mgrms. 
™j,(),  or  0-8730  mgrm.  of  phosphorus  present  as 
phytin.  The  end-point  is  most  distinct  when  the 
liquid  contains  not  more  than  10  mgrms.  of  phytin 
phosphorus.  Substances  other  than  phytin, 
present  in  extracts  prepared  as  above,  do  not 
affect  the  results.  The  following  percentages  of 
phvtin  phosphorus  wire  found  in  the  products 
named  : — maize.  0-10- — 0-20  ;  cottonseed  meal, 
0-76 — 0-86  ;  wheat  shorts,  0-61  ;  kafir.  0-23  ; 
wheat  bran,  1-24;  oats,  0'26  ;  rice  bran,  1*18; 
rice  polish,  1-26  ;  soya  bean,  0-30  ;  clover  seed, 
0-20.  These  amounts  ranged  from  52  to  80% 
of  the  total  phosphorus  present  in  the  products, 
and  from  74  to  07%  of  the  phosphorus  extracted 
by  1-2  %  hydrochloric  acid.     The  method  does  not 
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appear  1"  give  satisfactory  results  with  dried 
forage  plants  (soya  bean,  cow  pea,  velvet  bean, 
and  alfalfa)  <>n  account  of  the  dark  colour  of  the 

extrac  I-.      I.  II.  L. 


II mn m  formed  by  the  acid  hydrolysis  of  proteins; 
Origin    of   the  .     Hydrolysis    in    presence   <>! 

formaldehyde.  I!.  A.  Gortner  and  G.  E.  Holm. 
Paper  No.  si.  Journal  Series  of  Minnesota 
Agric.  Expt.  Station.  .1.  Anier.  Chem.  Sim.. 
1917,  39.  2477—2501. 

The  authors  first  investigated  the  influence  "f 
formaldehyde  on  the  hydrolysis  of  fibrin  and 
gelatin  bj  prolonged  boiling  with  20%  hydro- 
chloric acid  (see  Gortner,  this  J.,  1916,  1030) 
The  products  were  analysed  bv  Van  Slyke's 
methods  (this  J..  1911,771  ;  1915,  1110).  With 
increasing  amounts  of  added  formaldehyde  (trioxy- 
methylene),  the  curve  representing  the  amounts 
of  acid-insoluble  humin  nitrogen  formed  in  the 
experiments  with  fibrin,  rose  sharply  to  a  maxi- 
mum and  then  fell  again,  the  acid-soluble  humin 
nitrogen  lose  somewhat  less  rapidly  to  a  much 
higher  maximum  and  then  fell,  whilst  the  am- 
monia  fraction  first,  decreased  and  then  increased 
steadily  and  rapidly  with  larger  additions  of 
formaldehyde.  In  the  experiments  with  gelatin, 
which  unlike  fibrin  contains  no  cystine,  tyrosine. 
nor  tryptophane  and  only  traces  of  histidine, 
formaldehyde  had  no  influence  on  humin  forma- 
tion ;  the  amount  of  insoluble  humin  was  in  all 
cases  extn  mely  small,  and  that  of  soluble  humin 
was  much  smaller  than  with  fibrin.  With  in- 
creasing amounts  of  formaldehyde  the  ammonia 
fraction  increased  rapidly,  as  with  fibrin,  but 
without  any  preliminary  decrease.  Addition  of 
cystine,  histidine.  and  tyrosine,  with  or  without 
formaldehyde,  had  no  influence  on  the  formation 
of  insoluble  humin  in  gelatin  hydrolysis  ;  tyrosine 
increased  the  soluble  humin.  which  however 
was  not  black  but  reddish-yellow  and  therefore 
not  the  true  humin  of  protein  hydrolysis.  Addi- 
t  ion  of  tryptophane,  on  the  other  hand,  increased 
the  production  of  insoluble  humin  even  without 
formaldehyde  ;  and  in  presence  of  increasing 
amounts  of  the  latter  the  production  of  insoluble 
humin  increased  to  a  maximum  and  then  decreased 
as  in  the  case  of  fibrin.  Indole  behaved  like. 
tryptophane  in  this  respect  but  pyridine  had  no 
influence  on  humin  formation.  When  the  quan- 
tity of  added  formaldehyde  was  such  as  to  produce 
the  maximum  amount  of  insoluble  humin.  the 
nitrogen  of  the  latter  corresponded  approximately 
with  that  of  the  tryptophane  originally  present, 
and  half  of  it  was  found  to  be  amino -nitrogen. 
The  authors  conclude  (see  this  J.,  1010.  1030) 
that  the  formation  of  black  insoluble  humin  in 
protein  hydrolysis  by  acids,  is  due  to  interaction 
between  tryptophane  and  some  as  yet  unidenti- 
fied aldehyde  or  ketone,  and  the  only  part  which 
any  of  the  other  known  amino-acids  has  in  humin- 
formation  is  perhaps  to  furnish  some  of  their 
nitrogen  to  the  humin  fraction  either  through 
adsorption  or  occlusion  (cp.  Boxas.  this  J.,  1916, 
I  I  7  I )  The  amino-group  of  tryptophane  is  noli 
involved  in  the  primary  reaction  by  which  in- 
soluble humin  i>.  formed  ;  probably  it  is  the  a-posi- 

ti E  the  indole  nucleus  which  is  reactive,     'lie 

initial  fall  in  the  so-called  ammonia  fraction  observed 
in  the  experiments  with  fibrin  is  probal.lv  due  to 
the  removal  in  the  insoluble  humin.  of  some 
compound  (tryptophane),  which,  when  no  alde- 
hyde is  present,  contributes  nitrogen  to  the 
ammonia  fraction.  The  rapid  rise  in  (lie  ammonia 
curve  with  larger  additions  of  formaldehyde, 
is  due  to  the  de-aminaton  of  amino-ac  ids  and  the 
formation  of  volatile  alkaline  compounds  other 
than  ammonia,  the  nature  of  which  is  still  under 
investigation. — J.  H.  L. 


Patents. 

Cereals,  pulses  or  oilier  grain  ;    Process  for  treating 

for    edible    purposes.     T.    W.    Etees,    and 

The  Eastern  Flour  Co.,  Ltd..  Staines.  .Middlesex. 
Eng.  Pat.  110.015.  Nov.  0.  1910.  (Appl.  No. 
10,070   of   1910.) 

Cereals,  pulses,  or  other  grain  are  steeped,  in  their 
natural  state  with  their  skins  or  husks  on,  in  an 
alkaline  solution,  e.g..  of  sodium  bicarbonate  in 
the  proportion  of  about  1  lb.  per  gallon  of  water. 
When  a,  sufficient  quantity  of  liquid  has  been 
absorbed,  the  material  is  sprayed  with  or  immersed 
in  a  suitable  acid  solution  other  than  sulphurous 
acid,  e.g.,  sulphuric  or  tartaric  acid  at  a  strength 
of  about  1  oz.  per  gallon  of  water.  The  material 
is  then  immediately  dried  by  heat  in  a  revolving 
drying  machine  until  the  moisture  has  been 
evaporated  and  the  natural  flavour  modified. 
After  cooling,  the  husks  will  readily  leave  the 
kernel,  which  may  be  ground  to  flour  or  otherwise 
utilised.— J.  F.  B. 

Food    products    consisting    of   globules    of   starchy 
material  and  methods  of  preparing  same.     A.  E. 
White.    London.     From    Kellogg  Toasted  Corn 
Flake   Co..    Battle   Creek.    Mich..    U.S.A.      Eng. 
Pat.     111.110,     Auk.     10.      1916.      (Appl.     No. 
11,309  of  1010.)    (See  Eng.  Pal,  IS. tip',  of  1913  ; 
this  J.,  1913,  920.) 
Starchy    material    is     mixed     with     water    and 
sweetening  and  seasoning  substances,  with  or  with- 
out the  addition  of  flavouring  or  colouring  matters, 
to  form  a  moist  friable  cake.     This  is  granulated 
into  small  flaky  particles,  and  these  are  rolled  and 
shaken  in  a  rotating  drum,  which  is  also  subjected 
to    a    jarring    action,    until    round    globules    are 
formed,   and   these   are   cooked   until   sufficiently 
gelatinised,  and  then  rapidly  heated  by  dry  heat 
until  puffed  up  into  a  light  porous  product,  which, 
if  desired,  may  he  toasted  by  the  further  application 
of  heat.— C.  A.  M. 

Fruit  and   vegetables;     Preservation   of  .     D. 

Chambers,  Chideock,  Dorset.  En«.  Pat. 
111,142,  No\  .  13,  1916.  (Appl. No.  10,2L':;of  1916.) 

A  BOOM  for  the  preservation  of  fruit  and  vegetables 
is  constructed  with  a  raised  perforated  floor  of 
sheet  iron,  steel,  or  tin  above  a  surface  of  earth 
which  has  been  dug  and  dressed  with  a  mixture  of 
lime.  salt.  sand,  and  crude  pitchblende,  "which 
distributes  to  the  contents  of  the  fruit  room  mild 
currents  of  emanations  of  magnetism,  electricity 
or  radium."  The  walls  of  the  room  are  coated 
with  a  mixture  of  lime.  salt,  cloves,  allspice,  and 
size,  and  wooden  or  metal  rods  are  provided  on 
which  the  fruit  or  vegetables  may  rest  or.  he 
suspended.  Apples  and  the  like  are  wired,  and 
enclosed  in  germ-proof  air-tight  paper  bags, 
which  are  enclosed  in  inverted  sterilised  jars  or 
boxes.  A  steam  box  with  a  glass  near  the  to)) 
is  provided  for  sterilising  fruit  or  jars  of  fruit, 
and  this  contains  a  kettle,  lamp,  and  trays  for 
holding  fruit  skewers,  etc. — C.  A.  M. 

Cereal    /inslr.s  ,-       Drying     room     for .      N. 

D'Agostino,  Assignor  to  A.  Bizzarri  and  1!. 
Ranlli.  Los  Uigeles,  Cal.  U.S.  Pat.  1,244,429, 
Oct,  2.'!.    1017.      Date  of  appl.,  Sept,  5.    1916. 

The  apparatus  consists  of  a  casing  divided  into 
compartments  communicating  with  each  other, 
one  of  them  being  adapted  to  contain  the  material 
to  he  dried  and  having  an  opening  to  the  outside, 
capable  of  being  regulated,  and  the  other  being 
closed  and  containing  a  blower  with  a  deflector 
for  directing  the  air  currents  from  the  one  com- 
partment into  the  other  through  the  communicating 
opening. — J.  F.  B. 


Vegetable  drying  oil  [ami  eattle  food]. 
1.211,521.    See  XII. 


r.s.  Pat. 
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WATER  PURIFICATION; 
SANITATION. 


Hardness  in  water  :   .Vole  on  lit,-  Blacker  method  for 
the    determination    >>(  \.    8.    Behrtnan. 

Philippine  J.  Sci.,  1916,  11  A,  291  -293. 
Various  points  in  the  Blachor  method  <.  1 1 1  •  -i  J., 
1913,  158)  were  examined.  The  presence  of  as 
much  carl  ion  dioxide  a~  28  parts  pel  million  was 
not  round  i"  interfere  with  obtaining  correcl 
results,  and  higher  amounts  were  easih  reduced  bj 
the  aspiration  of  air  for  5  mins.,  which  was  as 
efficient  as  hotline,  Amounts  of  sodium  chloride 
.  orresponding  I"  2000  parts  of  chlorine  per  million 

di.l  not  a  fir,  I  tl ii.l  point.   It  was  found  desirable 

t,,  dilute  a  water  with  a  total  hardness  of  over 
l'.'iii  pari  per  million  about  five  times.  There  are 
two  end-points  to  the  titration  in  presence  of 
phenolphthalein,  the  BrsI  being  .,  faint  pink,  I, lie 
second  an   intense  pink;    the  latter  point,  gives 

correi  I  results.     The  follow  in','  thod  of  carrying 

,,,it  the  tesl  is  recommended:  -The  free  carbon 
dioxide  in  100  c.c.  of  the  sample  i-  determined  by 
titration  with  sodium  parbonate  in  presence  of 

phenolphthalein.     If  this  result  exc Is  25  parts 

per  million,  the  temporary  hardness  is  determined 
mi  another  quantity  of  inn  c.c.  by  aspirating  for 
10  mins.  and  titrating  with  V  10  sulphuric  acid, 
using  a  drop  of  dimethylaminoazobenzene  as 
Indicator.  A  few  drops  of  N  10  sulphuric  acid 
arc  then  added  in  excess,  air  aspirated  through 
the  solution  for  5  mins.,  and  L  c.c.  of  phenolphthal- 
ein (1%)  add,-, I.  followed  by  .Y'lo  alcoholic 
cans!  ic  potash  nut  il  a  slight  pink  colour  is  noticed. 
Titration  is  then  carried  oul  with  .V/10  potassium 
palmitate  (mad,-  by  neutralising  an  alcoholic 
glycerin  solution  of  palmitic  acid,  and  then 
standardising  with  saturated  lime  water)  until  an 
intense  pink  is  obtained.  This  result,  gives  the 
total  hardness.— J.  II.  J. 

Water  :  Identification  and  determination  of  zinc  in 
.     I!.    Meldrum.     Chem.   News,    1917,    116, 

271    272. 

Two  hundred  c.c.  of  the  water  is  treated  with 
L  c.o.  of  concentrated  hydrochloric  acid,  evaporated 
i"  80  c.c,  and  1  c.c.  of  concentrated  ammonia  is 

added  :  the  precipitated  iron  and  aluminium 
hydroxides,  if  present,  are  filtered  off.  dissolved  ill 
a  small  quantity  of  hydrochloric  arid,  reprecipi- 
tated  with  ammonia,  and  again  filtered  off.  Tne 
combined  filtrates  are  diluted  to  loo  c.c  in  a 
luated  cylinder,  and    2    c.c.    of    concentrated 

ammonium  sulphide  is  added.       If.  after  the  lapse 

of    15   mins..   a   distinct,  opalescence  or  turbidity 

develops,     zinc     is    present     in    I  lie    water    and    its 

quantity  maj  be  determined  by  comparison  with 
the  turbidity  produced  by  a  known  amount  of 
/.in,'    under    the    same    conditions.     The    method 

will  detect  at, out   1  part  of  zinc  in   Kin. null  parts  of 

water.— W.  I'.  S. 

Dahbn  or  Carrel-Dakin  [hypochlorite  antiseptic] 
solution;  Tin-  --  .  I.  Griffith.  Amer.  J. 
I'harm.,  I!H7.  89,  197     500. 

'I'm-:  original  Dakin  solution  consisted  of  hypo- 
chlorite in  conjunction  with  boric  acid.  This 
preparation,  however,  was  found  to  have  irritating 
properties  when  applied  to  wounds  and  lias  been 
modified  by  Daufresne  by  the  substitution  of 
sodium  bicarbonate  for  the  boric  acid.  The 
solution  is  made  from  bleaching  powder,  according 
to  the  following  recipe,  which  i-,  calculated  on  the 
basis  ol  30  %  of  available  chlorine  in  the  bleaching 
powder  :  151  grms.  of  bleaching  powder  is  placed 
in  a  12-litre  bottle  with  .">  litres  of  water,  the 
mixture  is  shaken  vigorously  for  a  few  minutes 
and    allowed  to  stand,    with   intermittent    shaking. 

for  12  hours.     77  grms.  of  dry  sodium  carbonate 


and  lil  grms.  of  sodium  bicarbonate  are  dissolved 
in   5   litres  of    Water  and  added   to   the    mixture   in 

the  bottle.    If  ter  the  calcium  carbonate  has  settled, 

the  solution  is  siphoned  off  through  a  filter  and 
is  ready  for  use.  The  liquid  must  contain  be- 
tween 0-45  and  0-50%  of  sodium  hypochlorite 
and  must  give  no  pink  coloration  when  0-2  grm. 

of    phenolphthalein    is    sprinkled    o\  ,-r    its    surface. 


If   t  he   a\  a  i 

he  different 
ingredient 


ihle  chlorine  in  the  bleaching  powder 
from  30%,  the  above  quantities  of 
must     he    corrected    accordingly. 

I.  F.  I!. 


Patent. 
[from 


Insecticidal  composition   [from   smelter  fume  dust], 

W.  It.  Macklind  and  B.  O,  Holton,  Assig to 

The  Sherwin  Williams  Co..  Cleveland,  Ohio. 
U.S.  Pat.  1,24  1,453,  Oct.  23,  1917.  Hale  of 
appl.,  Oct.  17.  1916. 

Recovered  smeller  fume  dust  containing  arsenic 

is  mixed  with  calcium  oxide  in  a. mi,  1,-s  i  than 

one  half  [e.g  .  30%)  of  the  arsenic  contained  in  the 
dust. --.r.  !•'.  I! 


XX.— ORGANIC   PRODUCTS;    MEDICINAL 
SUBSTANCES;  ESSENTIAL  OILS. 

Hydrogen  cyanide;  New  plant,  Isopyrumfumari- 
oides,    yielding       -  \l.     IVlirande.     Comptes 

rend.,   1917,  165,  717  -71S. 

Tun  Siberian  plant,  Isopyrwm  fumaHaides,  L. 
(Ranunculaceai),  is  one  of  the  most  strongly  cyano- 
genetic  known  ;  a  LOO-grm.  sample,  representing 
all  parts  of  the  plant,  yielded  0-249  grm.  of  hydro- 
gen cyanid i   digestion   with   water   for  several 

hours  at  2f>  -30°  0.  A  much  smaller  amount, 
0-042  grm..  had  previously  been  obtained  from 
/.  thahctroides,  the  only  European  plant  of  the 
same  genus.-  .1    II.  Ii. 

Biochemical  synthesis  of  diglucosides  of  polyhydric 
alcohols;  Attempted  — — .  fi-Diglucoside  of 
glycol.  E.  Bourquelot  and  M.  Bridel.  Comptes 
rend..  1!H7.  165,  728     730. 

EMOLSIN  was  allowed  to  a  •(  for  2  months  on  an 
aqueous  solution  of  ethylene  glycol  (1  mol.)  and 
dextrose  (2  mots.).  Synthesis  of  nexobioses 
occurred  (cp.  this  J.,  1915,  161),  but  the  change 
in  rotatory  power  indicated  other  reactions  as  well, 

the    products    of    which,     however,    could     not     he 

isolated.    J.  II.  L. 

Cyanuric  acid  :    Identity  of  with  the  so-called 

"  tetracarbonimide."  E.  II.  Walters  and  L.  E. 
Wise.  J.  Amer.  Chem.  Son.,  1917,  39,  2  17"  -- 
2177. 

Shores  and  Walters  (this  J.,  1915,  2::!!)  found  in 
soils  a,  compound  having  the  properties  of  the 
"tetracarbonimide"  obtained  by  Scholtz  by  the 
oxidation  of  uric  acid  by  hydrogen  peroxide  in 
alkaline  solution  (Her..  1901,  34,  fl30).  The 
authors  have  repeated  Scholtz's  experiments, 
and    find   that,   the   "tetracarbonimide"    formed 

is  in  reality  cyanuric  acid  (cp.  this  .1.,   1917,   1057). 

By  modifying  the  method  of  oxidation  employed 

by    Scholtz,    they    have    isolated    another    product. 

probably  carbonyldiurea,  C0(NH-C(5-NH  ,),. 
which  no  doubt  is  an  intermediate  produet  in  the 

oxidation  of  uric  acid  to  cyanuric  arid,  for  on 
heating   with   alkalis,    or   alone   above    227      ('.,    it 

decomposes  into  the  latter  and  ammonia. — J.  II.  1.. 

Contact  catalysis.  Studies  in  decomposition  of 
ethyl  alcohol.     C.J.  Engelder,     J.  Phys.  Chem., 

1017.  21,  07ii      7o  I. 

Bancroft  (this  .1..  pm7.  1109)  has  recentlj  pro- 
posed the  view  that,  adsorption  of  the  reagents  or 
of  the  reaction  products  represents  the  mechanism 
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of  so-called  "  contact  catalysis."  Ethyl  alcohol 
can  undergo  catalytic  decomposition  in  two 
different  ways,  giving  rise  either  to  ethylene  and 
water  or  to  aldehyde  and  hydrogen.  Experiments 
are  now  described  in  which  alcohol  vapour  was 
passed  over  various  catalysts  between  380°  and 
o00°  C,  and  the  results  are  compared  with  those 
obtained  under  similar  conditions  with  a  mixture 
of  alcohol  and  water  vapours.  The  catalysts  used 
were  aluminium  oxide,  silica,  zirconium  oxide, 
and  titan  um  dioxide  ;  under  normal  conditions 
these  cause  the  simultaneous  but  unequal  occurrence 
of  the  dehydration  and  dehydrogenation  processes, 
aluminium  oxide,  indeed,  assisting  the  former 
change  almost  exclusively.  In  every  case,  how- 
ever,  the  admixture  of  water  vapour  with  the 
alcohol  causes  a  relative  retardation  of  the  de- 
hydration process  and  therefore  a  decrease  in  the 
proportion  of  ethylene  and  an  increase  in  the 
proportion  of  hydrogen  in  the  gaseous  products. 
This  result  is  explained  by  the  partial  adsorption 
of  the  additional  water  vapour  by  the  catalyst 
and  a  consequent  smaller  adsorption  of  water  from 
the  alcohol  molecules.  A  similar  but  reverse 
effect  was  observed  on  submitting  a  mixture  of 
alcohol  vapour  and  hydrogen  to  the  catalytic 
influence  of  titanium  oxide,  the  dehydrogenation 
process  in  this  case  being  partially  suppressed. 
Titanium  oxide  catalyses  very  slightly  the  forma- 
tion of  ethane  from  a  mixture  of  ethylene  and 
hydrogen  near  400°  C.  and  does  not  induce 
appreciably  the  decomposition  of  ethylene  into 
methane  nor  of  aldehyde  into  carbon  monoxide 
and  methane.  At  210°  C.  aluminium  oxide 
converts  alcohol  into  ether,  and  the  formation  of 
ethylene  at  higher  temperatures  is  due  to  the 
further  dehydrating  action  of  the  alumina  on  the 
ether  ;  the  production  of  acetaldehyde  in  the 
presence  of  alumina  occurs  of  course  by  direct 
dehydrogenation  of  the  alcohol  molecule.  Finely- 
divided  nickel  is  well  known  to  be  a  very  active 
catalyst  for  the  dehydrogenation  of  alcohol,  but 
it  also  tends  to  induce  the  further  decomposition 
of  acetaldehyde  into  methane  and  carbon  mon- 
oxide. So  powerful  is  nickel  as  a  dehydrogenating 
catalyst  that  alcohol  when  submitted  to  the 
influence  of  a  mixture  of  alumina  and  nickel  at 
380°  C.  undergoes  decomposition  almost  entirely 
by  dehydrogenation  into  acetaldehyde.  The 
most  active  form  of  alumina  was  obtained 
by  treating  aluminium  nitrate  solution  with 
ammonia  and  dehydrating  the  washed  and  care- 
fully-dried precipitate  at  240°  C.  ;  the  silica  was 
best  produced  by  pouring  an  aqueous  solution  of 
sodium  silicate  into  dilute  hydrochloric  acid  and 
heating,  the  resulting  jelly  being  subsequently 
broken  up,  washed,  dried,  and  finely  powdered  ; 
the  zirconia  was  prepared  by  calcining  the  nitrate 
at  a  low  heat,  and  the  titania  by  dehydration  of 
the  precipitated  tetrahydroxide  at  150°  0. — D.F.T. 

The    Dakin    or    Carrel-Dakin    [hypochlorite    anti- 
septic] solution.     Griffith.     See  XIXb. 

Patents. 

I  recta  or  thioureas  of  the  aromatic  [benzene  or  carb- 
azole]  series  ;  Process  for  producing  — — . 
Farbenfabr.  vorm.  P.  Bayer  und  Co.,  Lever- 
kusen,  Germany.  Eng.  Pat.  8591,  June  10, 
1915.  Under  Int.  Conv.,  June  11,  1914.  Ad- 
dition to  Eng.  Pat.  9472  of  1914  (this  J.,  1914,825). 

Amino-acidyl  amino  sulphonic  acids  of  the  benzene 
or  carbazole  series  are  treated  with  phosgene  or 
thiophosgene  or  other  substance  capable  of  intro- 
ducing the  CO  or  CS  group .  The  ureas  from  m-amino- 
l  enzoyl  -  m-aminobenzoyl  -  sulphosalicylic  acid 
HOx 
lfn()O^CcH2.NH.CO.C6H1.NH.CO.C0H1.NH, 

no3s/ 


and  from  bis  [m-aniinobenzoyl-]  aminocarbazoledi- 
sulphonic  acid  are  specially  claimed.  The  products 
possess  valuable  therapeutic  properties. — P.  W.  A. 


Acetaldehyde  ;   Method  of  producing 


E.  P. 


Scheller,  Lorsbach  in  the  Taunus,  Germany. 
U.S.  Pats,  (a)  1,244,901  and  (b)  1,244,902.  Oct, 
30,  1917.     Date  of  appl.,  June  26,  1917. 

(a)  Purified  acetylene,  freed  from  phosphorus 
compounds,  is  mixed  with  steam,  and  the  mixture 
is  passed  at  an  elevated  temperature  over  a 
catalyst  consisting  of  oxides  or  combinations  of 
oxides.  (B)  The  exhausted  catalyst,  e.g.,  molybdic 
acid,  is  regenerated  and  freed  from  catalytic 
poisons  by  treatment,  at  a  high  temperature  with 
a  current  of  gas  containing  oxygen,  e.g..  air. 

— F.  W.  A. 

Halogcnation  of  gaseous  hydrocarbons  of  the  paraffin 
series  or  of  aliphatic  hydrocarbons  and  their  halogen 
derivatives.  C.  W.  Bedford,  Tallmadge,  As- 
signor to  The  Goodyear  Tire  and  Rubber  Co.. 
Akron,  Ohio.  V.S,~  Pat.  1,245,553,  Nov.  0, 
1917.     Date  of  appl.,^June  29,  1914. 

In  chlorinating  gaseous  saturated  aliphatic  hydro- 
carbons, e.g.,  methane,  the  reaction  is  induced  in 
direct  and  intimate  contact  with  a  cooling  agent 
capable  of  removing  halogen  acids,  e.g.,  ice,  in 
order  to  limit  the  reaction  and  remove  the  lower 
chlorinated  products  by  condensation. — F.  W.  A. 

Ethers;    Process  of  manufacturing  paraffin  . 

B.  S.  Lacy,  Sewaren.  N.J.,  Assignor  to  The 
Roessler  and  Hasslacher  Chemical  Co.,  New 
York,  N.Y.  U.S.  Pat.  1.245,742,  Nov.  6,  1917. 
Date  of  appl.,  July  21,  1914. 

A  mixture  of  the  vapours  of  a  hydrocarbon 
chloride  (chloro-hydrocarbon)  and  an  inert  gas 
is  treated  with  a  basic  oxide,  e.g.,  calcium  oxide, 
at  a  temperature  of  from  250°  to  450°  C.  In 
a  cyclic  process  for  the  manufacture  of  ethyl 
ether,  a  mixture  of  1  vol.  of  chlorine  with  not  less 
than  approximately  3  vols,  of  ethane  is  passed  at 
300° — 550°  C.  through  a  suitable  reaction  vessel, 
the  reaction  products  are  cooled,  and  the  hydro- 
chloric acid  is  separated  by  means  of  water  ;  the 
moisture  is  removed  from  the  remaining  mixture 
of  ethyl  chloride  and  excess  of  ethane,  and  the  dry 
gas  mixture  is  passed  over  calcium  oxide  at  a 
temperature  of  approximately  250° — 450°  C.  ;  the 
reaction  product  is  cooled,  compressed,  and  cooled 
whilst  compressed,  and  the  liquefied  ether 
separated  from  the  excess  of  ethane,  which  may 
be  used  again  in  the  process. — F.  W.  A. 

Production  ofaminoalhyl  esters  ami  alkylaminoaUeyl 
esters  of  p-ambwbenzoic  acid.  Eng.  Pat.  1 11,328. 
See  III. 

Process  of  producing  toluene  [and  propane  from 
turpentine].     U.S.    Pat.    1.244.444.     See    III. 


XXI— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Photographic  plate;    Physical  characteristics  of  the 

elementary   grain    of   a .      M.    B.    Hodgson. 

Communication  No.  56  from  the  Eastman 
Kodak  Research  Laboratory.  Brit,  J.  Phot., 
Oct,  19,  1917,  532—534. 
The  author  has  examined  the  grain  of  photo- 
graphic plates  before,  during,  and  after  develop- 
ment. Silver  bromide  occurs  as  more  or  less 
regular  semi-transparent  crystals,  the  most  com- 
mon form  being  the  tetrahedron  ;  the  size  varies 
between  0-2/»  and  8-5/i  in  the  plates  examined, 
and  the  average  size  ranges  from  l/i  to  4/*.  In 
some  eases  the  developed  grain  retains  practically 
the  size  and  shape  of  the  halide  grain,  but  more 
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generally  there  is  expansion  and  distortion  during 
development,  which  does  not  occur  when  the  film 
i.-i  m.t-i]  >  swollen  with  water.  It  is  suggested  thai 
this  is  due  t<>  a  b1 rain  ol  t he  halide  main  produi  ed 
by  the  drying  ol  tin-  surrounding  gelatin,  the 
strain  being  released  when  the  coherence  >>i  ti"' 
grain  is  removed  bj  its  reduction  to  metal,  or  that 
gelatin  is  actually  present  in  the  body  of  the 
halide  grain  itself  and  produces  disintegration  by 
swelling.  Photomicrographs  arc  sliown  of  the 
nuioUS  stops  Ol  a  Hurler  and  Driffield  step- 
negative  developed  (or  a  uniform  time,  ami  of 
strips  with  uniform  exposure  and  varying  develop- 
ment :  only  in  the  shorter  developments  of  the 
tatter  series  is  a  greater  concentration  of  silver 
grains  apparent  in  the  upper  lasers  of  the  film, 
Scheffer's  phenomenon  of  the  throwing  out  of  a 
feeler  from  a  grain  during  development  was 
observed  in  only  one  case  of  a  very  thin  tilm 
on  a  microscope  slide  :  it  is  explained  as  due 
to  stream  lines  in  the  spreading  of  the  developer 
through  the  film.  There  is  evidence  ol  I  he  develop- 
ment of  a  main  at  several  nuclei. — B.  V.  s. 


Development  of  roll-film,  film-packs,  plates,  and 
papers:  High  temperature .  J.  I.  Crab- 
tree.  Communication  No.  62  from  Eastman 
Kodak  Research  Laboratory.  Brit.  J.  Phot.. 
Nov.  2,  1917.  555—559. 

In  the  development,  etc.,  of  plates  or  films  under 
tropical  conditions,  i.e.,  where  the  solutions  and 
washing  water  may  be  at  a  temperature  as  high 
as  95°  I".  (36°C.),  the  chief  difficulty  met  with, 
apart  from  the  actual  melting  of  the  swollen 
gelatin  film,  is  reticulation.  This  is  very  easily 
produced  with  swollen  gelatin  bj  a  change  at 
temperature  or  by  an  osmotic  change  such  as 
might  be  produced  bj  transfer  from  a  solution  of 

one  ■  one,  -lit  rat  ion  t le  of  a  not  her.  or  by  transfer 

to  an  acid  solution.     It    is  necessary  therefore  to 

keep  all  solutions  at  about  the  same  temperature 
and  also  to  avoid  abnormal  swelling  ot  the  gelatin 
during  any  part  of  the  process.  The  latter  may 
be  achieved  by  (1)  hardening  before  development. 
(2)  hardening  during  development , or  (3) temporary 
hardening  during  development  and  a  permanent 
hardening  afterwards.  (1)  The  author  ob- 
tained better  results  by  the  use  of  formalin  than 
with  alum  or  chrome  alum,  but  with  old  films  weak. 

foggy  negatives  were  produced.  (2)  The  method 
of  Saal  and  oilers  of  using  formalin  in  the  devel- 
oper, either  with  or  without  alcohol  or  acetone, 
was  found  to  produce  fog,  and  the  use  of  alum  or 
chrome  alum  in  alkaline  developers  was  of  course 
impossible.  (3)  The  author  found  this  method 
most  generally  applicable.  Addition  of  alcohol 
or  acetone  to  the  developer  in  sufficient  quantity 

to    reduce  the   water  absorption    appreciably    was 

not  possible  with  a  celluloid  base.  The  addition 
of  large  quantities  of  certain  salts  such  as  sodium 
sulphate    or    sulphite,    with    addition    of    bromide 

to  reduce  fog,  is  fairly  efficient  with  most  de- 
velopers, but  the  best  developer  fee  the  purpose 

was  found  to  be : — p-aminopbenol  hydro- 
chloride, 7  giins.,  sodium  sulphit  e,  50  gnns.,  sodium 
carbonate,  50  <_rrms..  and  water  up  to  1000  c.c, 
which  prevents  swelling  of  the  gelatin  and  develops 
quickly  and  cleanly.  If  the  temperature  does  not 
exceed  75  I",  i-i  ('.)  no  further  hardening  is 
necessary,  the  usual  acid  fixing  bath  being  used  : 

up  to  85°  F.  (20  ('.)  a  chrome  alum  hardening 
and  fixing  bath  should  be  used  and  at  higher 
temperatures  a  formalin  hardening  and  fixing 
bath.      This    method    is    applicable  to   both   plates 

and  films;  much  fewer  precautions  are  necessary 
with  papers,  the  film  of  which  is  generally  fairly 
hard,  but  it  is  preferable  to  use  extra  bromide  in 
development,  an  acetic  acid  stop-bath,  and  a 
potash  alum  hardening  and  fixing  bath. — B.  V.  S. 


Sepia  tones  by  direct  development.     A.  Nietz  and 
K.    Huse.     Communication    No.    53    from    the 

Eastman     Kodak     lies. -arch     Laboratory.      Brit. 

.1.  Phot.,  Sep.  28,  1917,  197      199. 
'fine  development  of  very  fully  exposed  printing 
papers  with  certain  strongly  restrained  developers 

tends  to  give  coloured  images.      The  authors  have 

succeeded  in  producing  good  sepia  tones  on 
"  Artura  "  paper  by  this  process.  They  find  the 
best  developer  to  be  chloroquinol,  5  gnus.,  sodium 

sulphite.  80  gnus.,  sodium  carbonate,  lb  grins.. 
potassium  bromide.  6  grms..  potassium  meta- 
SUlphite.  I)  grins.,  and  water  1000  c.c.  The  colour 
of  the  image  is  due  to  the  size  of  the-  silver  grains 
and  not.  to  any  staining  process  ;  the  size  of  the 
grain  increases  with  development,  the  colour 
passing  from  yellow  through  reel  and  greenish- 
black  to  black.  For  this  reason  the'  exact  con- 
centration of   the   reducer  in  the   developer  is  not 

of  much  consequence,  but  the  concentrations  of 
the  alkali,  the  bromide,  and  the  metasulphite, 
which  control  the  speed  of  development,  must  be 
carefully  observed  in  order  to  produce  the  best 
tone.  Under  definite  conditions  the  tone  is 
dependent  on  the  time  of  development,  and 
exposure  must  be  regulated  accordingly  ;  it  is 
from  75  to  100  times  that  required  with  the  usual 
developers,  a  slight  printing-out  image  being 
visible.  The  gradation  of  the  paper  is  somewhat 
steeper,  and  softer  negatives  are  required.  The 
tone  alters  on  fixing  and  drying  and  can  only  be 
properly  judged  on  the  dry  print. — B.  V.  S. 


XXII.— EXPLOSIVES ;    MATCHES. 

Patent. 
Smoke-vroducing  compound.  W.  Arthur.  Phila- 
delphia, Pa.  C.S.  Pat.  1.2  14.940,  Oct.  30, 
1017.  Date  of  appl.,  Dec.  6.  1916. 
CADMIUM  or  a  material  containing  cadmium  is 
mixed  with  a  solid  oxidising  agent,  such  as  a  nitrate, 
capable  of  supporting  combustion,  or  a  mixture 
of  oxidising  salts,  with  or  without  the  addition  of 
finely-divided  aluminium  or  other  metal  burning 
with'  a   bright  light. — C.  A.  M. 


XXIII— ANALYSIS. 

Alkali    metals;      The    perchlorate    method    for    the 

determination  of .     F.  A.  Gooch  and  (i.  R. 

Blake.  Amer.  J.  Sci.,  1917,  44,  381—380. 
If  the  volume  of  the  washing  solution  (97  °0  alcohol 
containing  0-1%  of  perchloric  acid)  is  kept  quite 
small,  the  solubility  of  the  precipitated  per- 
chlorates  is  insignificant  :  it  is  unnecessary  to 
.saturate-  the  solution  witli  the-  substance  to  be 
washed.  A  single  evaporation  with  a  moderate 
ex, ess  of  perchloric  acid  (01  c.c.  for  each  01  grin, 
of  salt)  is  not  sufficient  to  convert  considerable 
quantities  (03  grm.  or  more)  of  alkali  chlorides 
completely  into  perchlorate;  the  treatment 
should  be  repeated.  A  double  precipitation  is 
required  to  separate  large  amounts  (0-3  grm.)  of 
insoluble  perchlorates  from  sodium  perchlorate. 
In  the  case  of  rubidium,  the  precipitate  should  be 
digested  for  15  mins.  with  the  washing  solution. 
II  Ls  to  be  noted  that  perchloric  acid  has  a  distinct 
solvent  action  on  glass. — W.  I'.  8. 

Textile  fibres  ;  Use  of in  microscopic qualitative 

,  h,  mical  analysis.  E.  M.  Chamot  and  II.  I.  Cole. 
.1.  I nd.  Kng.Chem..  1917,  9,  909— 971. 
From  a  study  of  the  method  devised  by  Emich 
(tliis  J.,  1901,  1142  ;  1902,  498)  the  authors  find 
that  litmus  silk  of  the  right  colour  and  intensity 
may  be  prepared  by  treating  raw  silk  for  2  hours 
with  10%  sodium  hydroxide  solution,  washing  it 
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free  from  alkali,  and  then  dyeing  in  a  20  %  solution 
of  commercial  litmus  or  a  10  %  solution  of  purified 
litmus,  acidified  with  3  or  4  drops  of  sulphuric 
acid  (1  :  4).  The  solution  containing  the  silk  is 
evaporated  to  a  thick  syrup  and  the  silk  then 
removed,  washed  in  running  water,  neutralised 
with  very  dilute  sodium  hydroxide  solution,  and 
again  washed  thoroughly.  By  treating  the  dyed 
fibres  with  dilute  acetic  acid  or  sodium  hydroxide 
solution  and  washing  them  in  running  water  they 
are  tinted  red  or  blue.  Applied  to  a  drop  of 
liquid  under  the  microscope  a  dyed  fibre  is  capable 
of  detecting  hydrochloric  acid  in  N  /4500  solution, 
acetic  acid  in  JV/100  solution  and  sodium  or 
potassium  hydroxide  or  ammonia  in  A'/200  solu- 
tions. In  like  manner  silk  or  viscose  fibres  may 
be  dyed  in  a  0-5%  or  2%  solution  of  Congo  red 
made  alkaline  with  sodium  hydroxide,  and  then 
pressed  between  filter  papers.  *  The  fibres  change 
colour  with  many  organic  .acids  in  concentrations 
of  0-1  to  1  grm.  per  litre,  and  with  mineral  acids 
in  concentrations  as  low  as  0  01  grm.  per  litre, 
Hence  they  cannot  be  used  to  differentiate  between 
organic  and  mineral  acids. — C.  A.  M. 

Aluminium  :  Separation  of from  iron  by  means 

of  ether.     S.  Palkin.     J.  Ind.  Eng.  Chem.,  1917, 
9,  951—953. 

The  solution  of  the  chlorides  of  iron  and  almriinium 
is  evaporated  to  dryness  on  the  water  bath  and 
the  residue  dried  at  about  120°  C.  for  30  mins., 
with  occasional  stirring.  It  is  then  moistened 
with  0-5  to  1  c.c.  of  alcoholic  hydrochloric  acid 
solution  (25  to  35%  HC1)  and  heated  on  the  water- 
bath,  eventually  after  the  addition  of  3  to  4  c.c. 
of  absolute  alcohol,  until  all  salts  have  dissolved 
and  have  begun  to  crystallise  out  again.  About 
0-5  c.c.  of  alcoholic  hydrochloric  acid  is  added  to 
the  viscous  solution,  the  flask  warmed,  and  the 
mass  treated  with  30  c.c.  of  ether  (sp.  gr.  0-713  to 
0-716  at  25°  C),  which  should  precipitate  the 
hydrated  aluminium  chloride  in  a  granular  form. 
Forty  c.c.  of  ether  is  then  added,  and  the  solution 
filtered  through  a  Gooch  crucible,  the  contents  of 
the  flask  being  meanwhile  washed  with  a  mixture 
of  100  parts  of  ether  with  2  parts  of  alcoholic  hydro- 
chloric acid  to  prevent  ferric  chloride  drying  on  the 
white  precipitate.  The  aluminium  chloride  pre- 
cipitate is  dissolved  in  water,  the  solution  diluted 
to  about  100  c.c,  and.  after  the  addition  of  about 
5  grms.  of  ammonium  nitrate,  rendered  just 
alkaline  with  ammonia  (methyl  red  as  indicator), 
and  the  precipitate  separated,  washed,  and 
ignited  in  a  covered  crucible.  The  ethereal  solu- 
tion of  iron  is  distilled,  and  the  residue  transferred 
by  means  of  as  little  water  as  possible,  together 
with  some  hydrochloric  acid,  to  a  weighed  platinum 
dish,  in  wliich  the  liquid  is  evaporated  to  dryness. 
The  residue  of  ferric  chloride  is  converted  into 
sulphate  and  finally  to  oxide. — C.  A.  M. 

Laboratory  methods  for  benzol-recovery  plant  opera- 
tion.    Sperr,  jun.     See  IIa. 

Method  of  staining  to  distinguish  between  bleached 
and  unbleached  sulphite  pulps.     Bright.     See  V. 

McLean-Van  Slyke  iodometric  method  for  the 
titration  of  halidcs.  in  its  application  to  chlorides. 
MiCracken  and  Walsh.     See  VII. 

Some  compound*  of  lead.     [Detection  of  hydrogen 
peroxide  and  of  lead.]     Zotier.     See  VII. 

Direct   determination    of  the   hygroscopic   coefficient 
[of  soil].     Alway  and  others.     See  XVI. 

Preparation  of  ammonium  citrate  solution,  and 
determination  of  insoluble  phosphoric  arid  [in 
fertilisers'].     Shuey.     See  XVI. 


Determination   of  phytin  phosphorus  in  plant  pro- 
ducts.    Rather.     See  XIXa. 

Note  o/i  the  Blacher  method  for  the  determination  of 
hardness    in    water.     Behrman.     See    XIXB. 

Identification   and  determination  of  zinc  in   water. 
Meldrurn.     See  XIXb. 

Patents. 

Anemometers.  South  Metropolitan  Gas  Co.,  E.  V. 
Evans,  and  J.  S.  G.  Thomas,  London.  Eng.  Pat. 
111,015,  Feb.  17,  1917.  (Appl.  No.  2333  of 
1917.) 

In  anemometers  where  the  rate  of  flow  of  a  current 
of  gas  is  estimated  by  the  cooling  effect  on  an 
electrically  heated  wire,  interference  by  decompo- 
sition of  the  gas  by  the  hot  wire  or  by  the  action 
of  the  gases  on  the  wire,  or  by  a  deposit  of  soot  or 
carbon  on  the  wire,  is  obviated  by  coating  or 
encasing  the  wire  in  an  electrical  non-conductor 
such  as  glass.  The  wire  may  be  maintained  below 
a  red  heat.  By  using  two  such  wires,  one  immedi- 
ately behind  the  other  and,  by  suitable  indicators, 
observing  the  difference  of  the  temperature 
changes,  the  direction  of  the  current  of  gas  can 
be  ascertained. — B.  V.  S. 

Viscometer.  C.  Browning,  jun.,  Sacramento,  Cal. 
U.S.  Pat.  1,244,025,  Oct.  23,  1917.  Date  of 
appl.,  Aug.  16,  1913. 

The  apparatus  consists  of  a  transparent  tube 
pivoted  on  a  standard  and  adapted  to  receive  and 
discharge  the  liquid  under  examination.  The  tube 
may  be  jacketed.  A  sphere  of  greater  specific 
gravity  than  the  liquid  and  of  smaller  diameter 
than  the  bore  of  the  tube,  is  placed  in  the  tube, 
and  means  are  provided  for  fixing  the  tube  at  any 
desired  angle.— J.  H.  P. 

Apparatus  for  and  process  of  estimating  the  volume 
of  acid  required  to  coagulate  a  given  volume  of 
india-rubber  late.,-.      Eng.  Pat.  100.591.     See XIV. 
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The  dates  given  in  this  list  are,  in  the  case  of  Applications  for 
Patents,  those  of  application,  and  in  the  case  of  Complete  Speci- 
fications accepted,  those  of  the  Official  Journals  in  which  the 
acceptance  is  announced.  Complete  Specifications  thus  advertised 
as  accepted  are  open  to  inspection  at  the  Patent  Office  immediately, 
and  to  opposition  within  two  months  of  the  date  given. 


L— GENERAL  ;     PLANT  ;     MACHINERY. 

Applications. 

Arter.    Grinding,  etc..  machines.    19,332,  19.333, 
19334.     Dec.  31. 

Baker  and  Prescott.     Apparatus  for  subjecting 
articles  to  varying  temperatures.    19,041.    Dec.  22. 

Bullock,  and  Fraser  and  Chalmers.     Separating 
machines.     19,235.     Dec.  29. 

Cracknell,  and  Ransomes  and  Rapier.    Refriger- 
ating-apparatus.     18,875.     Dec.  19. 

Davis  and  Twigg.     Gas-fired  furnaces.      19,189 
and  19,190.     Dec.  28. 

Laurie.      Drying   solid   substances   precipitated 
from  solution  in  water,  etc.     19,209.     Dec.  29. 

Menzies.     Apparatus  for  treating  liquids  with 
gases.     18.S70.     Dec.  19. 

Ross.     Grinding-machines.     18,999.     Dec.  22. 

Wade  (Davis).    Refrigerating-machines.    19,348. 
Dec.  31. 

Complete  Specifications  Accepted. 

14,531  (1916).    Barbet  et  Fils  et  Cie.    See  under 
XX. 

15.477  (1916).    Bostaph,  and  Bostaph  Engineer- 
ing Co.  Retort.   (111,871.)     Dec.  2S. 

3689     (1917).         Richardson     and     Hammond. 
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Combined     condenser    and     heal      interchan 
(111,061.)     Dec.  28. 

12.7.:.">  (1917).    Fairweather  (Pacific  Evaporator 
Drying  apparatus.     (111,904.)     Dec.  28. 

LI.— FUEL;   t.\^:    MINERAL  OILS   AND 

WAXES;      DESTRUCTIVE      DISTILLATION; 

HEATING  :    LIGHTING. 

Application  3. 

Boorne.     Wet-carbonising,     in. nisi.     Dec.  22. 

Comp.  pour  la  Pabr.  •  i«*-i  Coznpteurs  el  Material 
d'Uaines  a  Gas.  Wa  er-gaa  producers.  is. 757. 
Dec.   17.     (Fr.,  Dec.   19,   1916.) 

Drake,  and  Dm  kes,  Ltd.  Vertical  retorts  for 
inanutacture  of  gas.     18,996.    Dec.  22. 

Grocott.  Furnaces  for  generating  producer-ga6. 
18,815.     Di  c.  19. 

Harger.     19,052.     See  under  X  X  111. 

in.      Low-temperature  distillation   of   eoal, 
Bhale,  etc.     18,983.     Dec.  21. 

Pleasance.       18,744.       See    under    V 

Schuck,  and  Superior  Oil  and  Process  Oo. 
19,305.    Set   under  XII. 

Tnaberg.  Producing  gas  from  moist  fuel  in 
I'm  1  s-producers,  etc.      18,911.      Dec.  20. 

(Sweden,  June  1,   1015.) 

Thompson.     19,065.     See  under  \l. 

Twynam.  Production  ol  artiflcial  fuel  and 
utilisation  of  peat.     19,245.     Dec.  31. 

Waleter  and  Walster.  Generating  coal  gas  in 
retorts.     18,770.     Dec.   18. 

Williams  and  Williams.  19,168.  See  under  XXIII. 

(  ompi.i'.ti'.  Specific itions  Accepted. 

12,579  1916  .  O'Brien.  Production  of  Liquid 
fuel     suitable     for     use     in     internal-combustion 

lines,     ill  1,864.)     Dec.  28. 

15,477  (1916).  Bostaph,  and  Bostaph  Engineer- 
ing Co.     s'  •    under  1. 

17,698     (1911  Wellington    and     Etherton. 

treatment   of  refuse  Liquors  from  coke  ovens  and 
works.      1  111,883.)      Dec.   28. 

•j.*ii  (1017).  Heyl.  Liquid  hydrocarbons. 
(111,933.)    Dec.  28. 

i'."^  (1917).  Heyl.  Production  of  carburetted 
water-gas.     (111,934.)    Dec.  28. 

3196  (1917).  Hammond  and  Richardson.  See 
under  111. 

3903     (1917).        Wollaston.         Gas-produ 
(111,964.)     Dec.  28. 

III.— TAB  -VXD  TAB  PRODUCTS. 

Complete  .Specifications  Accepted. 

883   (1917).      Aylsworth,   and  Savings    Invest- 
ment   and    Trust    Co.       Production    of    phenol. 
(103,664.)      Dec.   28. 

3196  (1917).  Hammond  and  Richardson. 
\]i),.  r.iiu  for  distillation  and  dehydration  of  eoal 
tar,  mineral  or  vegetable  oils,  and  the  1  i U < •  -  and 
debenzolifling  ol  id  other  oils  and  liquids. 

(111,9560    Dec.  28. 

[V.— COLOURING    MATTERS    \M>    DYES. 

Complete  Specification  A<  <  opted. 

17,982  (1916).  Sokal  (Kalle  undCo.)   Product  ion 
d;  estuffs.     (111,904.)     Dec.  28. 


-FIBRES 


TEXTILES 
PAPER. 


CELLULOSE 


Applications. 
Brown   ami    Cowan.       Apparatus    for    treating 

■    pulp,  etc.      L8,952-     Dec.  21. 
Dubourg.    18,662.    See    under    XVIII. 

ing-machines    for    making    paper 
pulp.     18,997.    Dec.  22. 


Johnston  and  Sutherland.  Treatment  of  stalk 
fibres  for  removal  of  gum  or  mucilage.  19,208. 
Dec.  29. 

Russell  and  Wood.  Paper-making  machines. 
18,938.     Dec.  21. 

Stevenson,  bjetylcellulose.  19,049.  Dec.  24. 
Complete  Specifications  Accepted. 

3249(1917).  Korselt.  Increasing  the  strength 
and  elasticity  an. I  preventing  or  decreasing  the 
subsequent  weakening  of  mm-loaded  raw  or 
boiled  fibres  in  silk.     (104,684.)  Dec.  28. 

10,676  (1917).  Gadsden.  .Method  of  water- 
proofing ami  rendering  impervious  to  dust,  hags 

and  sacks.      (109,252.)      Dec.   28. 

VI.— BLEACHING  s      DYEING;     PRINTING; 
FINISHING. 
Applications. 

Jackson.  Cloth  dyeing,  bleaching,  etc.,  machines. 
18,933.    Dec.  21. 

Xevill.  Manufacture  of  printing,  etc.,  surfaces 
used  in  calico  or  wall-paper  printing  and  drying 

machines.     19.251.     Dec.  31. 

Complete  Specification  Accepted. 

0302  (1917).  lidswell.  Machines  for  printing 
piece  goods.    (111,970.)    Dec.  28. 


VII.- 


ACIDS;     ALKALIS;   SALTS;   NON- 
METALLIC  ELEMENTS. 


Applications. 

Dreyfus.     10.353  and   19,354.     See  under  XX. 

Maxted.  Synthesis  of  ammonia.  18.931.  Dee.  21. 

Nicholson.  Utilisation  of  complex  solutions  of 
sodium  and  ferrous  salts.     10.061.    Dec.  24. 

Toniolo.  Manufacture  of  nitric  acid.  19,139. 
Dec.  27. 

Complete  Specification  Accepted. 

10,555  (1916).  Grossmann.  Utilisation  of  nitre 
cake.     (111,875.)     Dec.  28. 

\  111.—  GLASS;    CERAMICS. 

Application. 

Dormer.    Forming  sheet  glass.    19,311.    Dec.  31. 

Complete  Specification  Accepted. 

17.701  (1910).  Cox.  .Method  of  gathering  glass. 
(111,890.)     Dec.  28. 


IX. 


Andrews 
19,058.     Dei 


-BUILDING   MATERIALS. 
Application. 

iicl    Evans.       Substitute    lor    wood. 

.  28. 


X.— METALS;     METALL1  RGY,     INCLUDING 
ELECTRO-METALLURGY. 
Applications. 

Armstrong.  Whit  worth,  &  Co..  Rowden,  and 
Trevelyan.  Production  of  steel  from  scrap. 
10.220:    Dee.  20. 

Armstrong,  Whitworth,  iV  Co..  Rowden,  and 
Trevelyan.    Production  of  steel.    10.221.    Dec.  29. 

Auld  and   Tennick.      Casting   metals.     18,986. 

Dee.    21. 

Basset.  Treatment  of  ores  in  hlast  furnaces. 
18.971.      Dee.   21.      (Fr.,    Dee.   22.    1916.) 

De    Dude/.eele   et    Cie.       Formation   of    adherent 

metal  deposits  on  common  metal-.   1 8,756.  Dec.  17. 
(Belgium,  July  30.) 

Leech  and  Slater.  Electrolytic  preparation  of 
in.  bale  and  alloys  in  the  form  of  paste,  sludge,  or 
sponge.      19.170.     Dec.   28. 

e3 
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Lurnsdcn.      Casting  ingots.      18,713.      Dec.   17. 

Marks  (U.S.  Allovs  Corporation).  Treatment  of 
iron  and  steel.     19:313.     Dec.  31. 

.Marks  (U.S.  Alloys  Corporation).  Alloy  o£  iron, 
titanium,  and  silicon,  and  process  for  the  pro- 
duction thereof.     19.314.     Dec.  31. 

Mead  and  Wood.  Metallurgical  heating-furnaces. 
18.719.    Dec.  17. 

Parkinson  Stove  Co.,  and  Thompson.  Protection 
of  iron  and  steel  surfaces.    19,057.     Dec.  24. 

Pleasance.  Apparatus  for  screening  and  washing 
gold,  sand,  coal,  etc.    IS, 744.    Dec.  17. 

Complete  Specifications  Accepted. 

'18,248  (1916).  Armstrong,  Whitworth.  &  Co., 
and  Rowden.  Manufacture  of  steel.  (111,916.) 
Dec.  28. 

18.329  (1916).  Iver.  Coating  iron  with  brass. 
rll2.045.)    Dec.  31." 

(illl  (1917).  Cusquel  and  Goupil.  Devices  for 
pulverising  molten  or  liquid  metals.  (112.085.) 
Dec.  31. 

XI.— ELECTRO-CHEMISTRY. 
Applications. 

Chance  and  Hunt,  Cunningham.  Mott,  and 
Smith.     Electrolytic  processes.     1S.900.     Dec.  20. 

Chem.  Fabr.  Weissenstein,  and  Walter.  Dia- 
phragms for  electrolvtic  cells.  19,082.  Dec.  24. 
(Austria.  Dec.  19,  1916.) 

Coates,  and  Watford  Electric  and  Manufacturing 
Co.     Electric  arc  furnaces.     18,876.     Dec.  19. 

Leech  and  Slater.    19,170.    See  under  X. 

Thompson.  Manufacture  of  carbon  electrodes. 
19,065.    Dec.  24. 


XII.-  FATS;    OILS:    WAXES. 
Applications. 

Bendixen.  Methods  for  keeping  fat-globules  in 
emulsions  apart.     19,094.     Dec.  27. 

Bucbner.  Washing  and  cleansing  agents. 
18.966  and  19,039.     Dec.  21  and  22. 

Davidson.  Machines  for  forming  oil  cakes. 
19.323.     Dec.  31. 

Schuek.  and  Superior  Oil  and  Process  Co. 
Process  of  purifying  oily  material.  19,305.  Dec.  31. 
Complete  Specification  Accepted. 

3196  (1917).  Hammond  and  Richardson.  See 
under  III. 

XIIL— PAINTS ;    PIGMENTS;     VARNISHES; 
RESIN*. 

Application. 

Craven,  and  Yorkshire  Dyeware  and  Chemical 
Co.     Linoleum  manufacture.     18,891.     Dec.  20. 


XIV.— INDIA-RUBBER  ;        GUTTA-PERCHA. 

Application. 

Francois.  Method  of  impregnating  and  covering 
tissues  with  balata  without  the  use  of  solvents. 
19.224.    Dec.  29. 

Complete  Specifications  Accepted. 

17,991  (1916).  Ransford  (Ilcken).  Manufacture 
of  rubber  and  other  products  from  Iatices  and 
treatment  of  raw,  inferior,  or  scrap  rubbers  or 
rubber  gums.     (111.906.)    Dec.  28. 

17.992  (1916).  Ransford  (Ilcken).  Process  for 
purif  ving  raw,  inferior,  or  scrap  rubbers.  ( 1 1 1 ,907 . ) 
Dec.  '28. 


XV.— LEATHER  ;    BONE;    HORN;    GLUE. 
Application. 

Aktionernoje  Obszestwo  Kaoutshouk,  and  Zirg. 


Manufacture    of    a    substitute    for    leather. 
18,801.     Dec.  18. 


etc. 


XVI.— SOILS  ;    FERTILISERS. 
Application. 
Robinson.      Manufacture  of  fertilisers.      18.802. 
Dec.  18. 

XVII.— SUGARS  ;  STARCHES  ;  GUMS. 
Applications. 
Feldenheimer  and  Plowman.   Starch  substitutes. 
18.749.     Dec.   17. 

Harris.  Starch  and  farina  settling-vats.  18,956. 
Dec.  21. 

XVIII.— FERMENTATION    INDUSTRIES. 
Applications. 

Barbet  et  Fils  et  Cie.  Apparatus  for  treatment 
of  phlegms  or  wines  or  fermented  musts.  19,236. 
Dec.  31. 

Dubourg.  Manufacture  of  alcohol  from  wood 
or  any  cellulosic  substance.  18,862.  Dei.  19. 
(Ft.,    Oct.   21,    1916.) 

XIX.— FOODS  :    WATER    PURIFICATION  ; 
SANITATION. 
Applications. 
Fellowes    and    Hvatt.       Insecticides.       19,008. 
Dec.  22. 

Krogh.  Production  of  colourless  soluble  albumeii 
of  blood.     18.790.     Dec.  18. 

Malcolm.  Treatment  of  fruit  and  vegetable 
refuse.     18,831.    Dec.  19. 

Pearson.  Production  of  protein  substances. 
18,866.    Dec.  19. 

Complete  Specification  Accepted. 
8394   (1917).     Alcock.     Apparatus  for  treating 
by     heat     coffee,     cereals,     and     like     materials. 
(U2.100.)     Dec.  31. 

NX.— ORGANIC   PRODUCTS  ;   MEDICINAL 
SUBSTANCES  ;    ESSENTIAL  OILS. 
Applications. 
Coley  and  Wilbraham.    Manufacture  of  bismuth 
tribromphenylate.      19,017.     Dec.  22. 

Drevfus.  Manufacture  of  acetic  acid  from 
acetaldehvdc.  19.353  and  19.354.  Dec.  31.  (Ft.. 
Feb.  22.)' 

Complete  Specification  Accepted. 

14,531(1916).  Barbet  et  Fils  et  Cie.  Apparatus 
for  recovering  ether  and  alcohol  vapours  contained 
in  the  air  of  factories.    (101,875.)    Dec.  28. 

XXL— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 
Complete  Specifications  Accepted. 
18,104  (1916).     Edwards.     Photographic  films. 
(111,913.)     Dec.   28. 

18,631  (1916).  Petrelius.  Manufacture  of  colour 
prints.     (103,120.)     Dec.  28. 

XXII.— EXPLOSIVES  :    MATCHES. 

Application  . 
Adde.      Explosives.      18,906.      Dec.   20.      (Ger.. 
Dec.  20,   1916.) 

XXIII.— ANALYSIS. 
Applications. 

Harger.     Gas  calorimeters.     19.052.     Dec.  24. 

Williams  and  Williams.  Appliance  for  giving 
warning  of  the  presence  of  combustible  gases  or 
vapour  in  the  atmosphere.      19,168.     Dec.  28. 
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I.— GENERAL  ;     PLANT  ;     MACHINERY. 

/■'in-  protection  in  industrial  plants.   •'.  W.  Johnson. 
.i.    \ in.  i-.   task  Metals,   [917,   11,  139     II". 

The  general  principles  laid  down  for  Bre  pro- 
tection in  industrial  plants  are:  (1)  everything 
possible  must  l>i'  done  in  prevent  the  start  of  a 
Ore;  ('-')  positive  arrangements  so  thai  the  start 
of  a  tii>'  may  be  known  at  once  and  announced  ; 
(9)  the  provision  of  trained  men  with  proper 
equipment  ami  means  for  bringing  them  on  the 
scene  without  loss  of  time,  whatever  the  period 
when  the  Are  may  start.  Rules  for  the  pre- 
vention of  ores  are  summarised.      The  following 

are  dealt  nit  b  :    water  supplj  .  sprinklers,  hydrants. 

records,  hose,  hose  carts,  chemical  engines,  hand 
portal. le  tire  extinguishers,  hose  house  and  boxes, 

tire  alarm  systems,  lire  pumps,  lire  escapes,  aisles. 

inflammable  materials,  refuse  materials.  Weekly 
inspections  should  he  arranged  to  ensure 
that  inflammable  and  refuse  materials,  such  as 
petroleum  spirit,  alcohol,  soldering  flux,  varnish, 
shellac,  linseed  oil,  waste,  wiping  rags,  etc.,  are 
k.pt  in  minimum  quantities  only  throughout  the 
works  and  then  only  in  safety  cans  or  receptacles 

with    covers.     All    corners,    storerooms,    etc.,    in 

out-of-the-way  places  should  he  inspected  daily  for 
cleanliness  and  to  ensure  that  where  inflammable 
materials    are  stored,  every  precaution   has   been 

taken  to  prevent  tire;  for  example,  canvas- 
duck  treated  with  linseed  oil  should  he  slacked 
>o  that  there  is  ample  ventilation  all  around 
and  through  the  piles,  air  spaces  being  provided 
;it     1-inch    intervals   throughout   the   height   of    the 

pile.     All  heating  pipes  should  he  cleaned  outside 

from   dust  at   least    monthly.      All    motors   should 

he  blown  out  at  hast  monthly,  shields  of  paper 
or  other  inflammable  material  should  not  he 
allowed  on  incandescence  lamps.  All  wiring 
should  be  removed  as  it  becomes  obsolete. — B.  N. 

Patents. 

Filler:     Automatic   self-cleaning .       O.    Best. 

San  Francisco,  Cal.   I'.s.  i\,i.  1,246,850,  Nov.  20, 

1917.      Hate  of  appl.,  Apr.  21.   llllti. 

Liquid  is  forced  under  pressure  into  the  top  of  a 
filtering  chamber  and  passes  through  a  filtering 
medium  ai    i  he   bottom  into  a  storage  chamber 

below  ;  the  two  chambers  communicate  by  a 
vertical   pipe  having  its  upper  end   in  the   bottom 

of  the  filtering  chamber  below  t he  filtering  medium 
and  its  lower  end  near  the  bottom  of  the  storage 
chamber.  Air  is  thereby  compressed  in  the 
storage  chamber  to  a  pressure  normally  less  than 

thai    in   the   filtering  chamber,  and   an  outlet  from 

the  filtering  chamber  may  be  controlled  so  as  to 
reduce   the    pressure   in    this   chamber  and    thus 

cause  liquid  to  How  bai  k  from  t  he  si  OMtge  <  ham  her 
to  -lean  the   filter.-  W.  V.  V. 

Refrigeration;    Process  of .     A.   \V.   Browne, 

Ithaca,  N.Y.,  and  R.  1'.  Nichols,  Philadelphia. 
Pa.  U.S.  Pat.  1,246,866,  Nov.  20,  1917.  Date 
of  appl..  Dec.  ::.  1912. 

Anhydrous  ammoniated  copper  sulphate  is 
heated  to  a  temperature  and  at  a  pr<  ssure  at  which 

ammonia    is    given    off,    but.    helow    the    fusion    or 

decomposition  point  of  (he  sulphate.  The  am- 
monia is  condensed  to  a  substantially  anhydrous 
liquid,  which  is  passed  through  refrigerating 
passages,  and  thi'  gaseous  ammonia  then  drawn 

off     at      reduced     pressure     and     passed     over     tin 

residual  anhydrous  copper  sulphate.     The  original 
impound  is  t  bus  re  formed,  and  t  he  cycle  of  opera- 
tions is  repeated. — \V.  F.  F. 


Evaporator.  I'.  B.  Sadtler,  Chicago,  Ml.  I'.s.  Pal. 
1,246,989,  Nov.  20,  1917.  Hate  of  appl.,  Nov. 
lit.   191  I. 

Tech  liquid  to  be  evaporated  is  forced  by  a  pump 
into  the  conical  lower  end  of  a  steam  drum  con- 
taining vertical  heating  tubes  for  the  liquid. 
The  liquid  passes  from  the  top  of  the  steam  drum 

down  through  the  annular  space  farmed  by  the 

outer  rasing,  which  has  a  conical  lower  end  ter- 
minating in  an  outlet  pipe  leading  back  to  the 
pump.  A  valved  outlet  is  provided  between  the 
pressure  side  ot  the  pump  and  the  inlet  chamber 
of  the  drum,  and  a  valved  hy-pass  from  the  inlet 
chamber  around   the   valve   in  the   outlet   pipe. 

— W.  F.  F. 

Centrifugal  separator.  I).  B.  Weston,  Sharon, 
Mass.  U.S.  Pat.  1,247,473,  Nov.  20,  1917. 
Date  of  appl.,  Nov.  28,   19 13. 

Tin:  top  and  bottom  members.  A1.  A2,  of  a  rotating 
container,  A,  are  provided  with  large  central 
openings,    to   permit   access   to   the   interior   and 


discharge  of  the  solid  material  through  the  bottom. 
Liquid  to  be  treated  is  fed  by  the  pipe.  E,  into  the 
top  of  the  separator,  and  an  annular  baffle-plate,  F, 
is  provided  having  its  edges  overlapping  the 
discharge  outlet,  g,  for  the  lighter  separated 
liquid.  A  discharge  outlet,  H,  is  provided  for  the 
heavier  separated  liquid,  having  its  inlet  end 
above  the  baffle-plate,  F,  and  at  a  greater  radial 
distance  from  the  centre  than  the  outlet,  o.  The 
container  is  surrounded  by  a  rasing  having  a 
lower  central  opening  of  the  same  diameter 
as  thi'  opi  ning  in  the  container.  A,  and  is  provided 
with  an  annular  partition,  I1,  forming  separate 
annular  collecting  troughs  for  the  separated 
liquids.— W.  F.  F. 

Binding  and  cohering  composition.  R.  P.  Tompkins. 
New  York.  U.S.  Pat.  1.247.595.  Nov.  20.  1917. 
Date  of  appl.,  Feb.  11.  1916. 

A  BINDING  composition  is  composed  of  a  mixture 
of  a  carbonaceous  extract,  of  tan  hark  liquor 
containing  a  hygroscopic  glue  oside,  sodium 
silicate,  and  water. — W.  F.  F. 

Separating  from  a.  stream  of  liquid,  solids  held  in 
suspension  ;  Apparatus  for .  A.  Ross,  Lon- 
don. Bng.  Pat.  111.509,  Nov.  2-1,  191(1.  (Appl. 
No.  lti.ssl  of  1916.) 

Drying  machines.  E.  (.'.  R.  Marks,  London. 
Prom  The  Universal  Drying  Machine  Co., 
Chicago,  U.S.A.  Eng.  Pat,  111.515,  Nov.  27, 
ltllti.     (Appl.  No.  16,993  of  19H>.) 

See  U.S.  Pat.  1,213,962  of  1917  ;  this  J.,  1917,  329. 

D 
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Separating  solids  of  different  speeific  gravities  ; 
Process  for .  W.  J.  Mellersh- Jackson,  Lon- 
don. From  Virginia  Haloid  Co.,  New  York. 
Eng.  Pat.  111.(338,  May  29,  1917.  (Appl.  No. 
7703  of  1917.) 

See  U.S.  Pats.  1,244.884  and  1,244,885  of  1917  : 
this  J.,  1918,  a  1. 

Refrigeration  :    Process    of .     J.     C.    Bertsch, 

Kd'gewood  Park.  Pa.     U.S.  Pat,  1.240.849,  Nov. 
20,  1917.     Date  of  appl..  Sept.  17,  191"). 

See  Eng.  Pat.  101,544  of  1916  ;  this  J.,  1917,  955. 

Centrifugal  separator.  P.  B.  Weston.  Sharon. 
Mass.  .U.S.  Pat.  1.247.472,  Nov.  20,  1917. 
Date  of  appl.,  Nov.  15,  1913. 

See  Eng.  Pat,  4942  of   1915  ;  this  J.,   1916,  294. 


IIa— FUEL;  GAS;  MINERAL  OILS  AND 
WAXES. 

Carbonising   coal.     J.   West,     Gas   J.,    1917,    140, 
563   and   611.      (See    this    J.,    1917,    1265.) 

Expehiments  on  the  heating  and  lighting  power 
of  coal  gas  have  shown  that  probably  a  gas  ranging 
from  about  450  to  500  B.Th.U.  would  be  suitable 
for  all  purposes,  and  the  author  gives  results  of 
tests  aiming  at  the  manufacture  of  gas  of  this 
quality.  Comparative  tests  were  made  in  Glover- 
West  continuous  vertical  retorts  under  three  con- 
ditions : — (1)  High  temperature,  without,  steam- 
ing ;  (2)  high  temperature,  together  with  steam 
at  25  11).  pressure  ;  (3)  high  temperature,  with 
steam  at  40  lb.  pressure.  With  Orrell  nuts  the 
Jesuits  were  respectively  : — Gas  made  per  ton 
(corrected),  14,989,  17,759.  and  21.684  cub.  ft.; 
dehydrated  tar  per  ton,  17-4.  is  2.  and  18-6  galls  : 
ammoniacal  liquor  (10*  oz.),  39-7.  42-4.  and  40-3 
galls.  :  gross  calorific  value,  503,  460.  and  442 
B.Th.U.  The  corresponding  figures  with  Wigan 
Ai'ley  Mine  coals  were: — Gas  per  ton,  14,507, 
15,987.  and  23.016  cub.  ft.  :  tar  per  ton,  16-5,  17-7, 
and  18-8  galls.  ;  ammoniacal  liquor  pel-  ton.  29  2. 
330,  and  44-3  galls.  ;  calorific  value.  520.  511.  and 
453  B.Th.U.  Summarising  these  results  the 
author  gives  the  following  figures  as  representing 
the  respective  increase  in  volume  of  gas  per  ton 
of  coal  as  due  to: — (1)  higher   temperature   only, 

(2)  higher  temperature  and  25  lb.  steam  pressure. 

(3)  higher  temperature  and  40  lb.  steam  pressure. 
Orrell  nut  coal.  (1  )  2599,  (2)  5369.  (3)  9294  cub.  It, 
Wigan  Arley  Mine  coal.  (1)  1673.  (2 1  3173.  (3) 
10,182  culi.  it . — .T.  E.  r. 

Petrol  and  other  volatile  substances;  Fractionating 

apparatus  for .      E.  Hildt.     Oomptes  rend!, 

1917.   165,  790—793. 

The  apparatus  consists  of  six  flasks  having  wide 
necks  and  each  provided  with  a  small  reflux  con- 
denser connected  with  a  side  tube  at  the  top  of  the 
neck.  Each  neck  is  closed  by  a  stopper  through 
which  passes  a  tube  closed  at  the  bottom  and 
extending  into  the  neck  ;  suitable  tube-  connect 
these  tubes  in  series.  The  flasks  contain  petroleum 
fractions  having  the  following  b.  pts.  respec- 
tively : — above  150°,  130c — 150%  HO" — 130°, 
90°— 110°,  70°— 90°,  50°—  70\  and  below  50°  C. 
The  flasks  are  heated  by  separate  burners  SO  that 
the  tubes  in  the  necks  are  surrounded  by  vapours 
at  the  temperatures  mentioned.  The  petrol  under 
examination  is  admitted,  drop  by  drop,  into  the 
first  tube  and  the  more  volatile  portion  is  at  once 
driven  over  into  the  second  and  succeeding  tubes, 
so  that,  fractions  of  decreasing  b.  pts.  collect,  in  the 
series  of  tubes.  Means  are  provided  for  drawing 
off  these  fractions  and  for  condensing  the  very 
volatile  vapours  which  escape  from  the  last  tube 
of  the  series. — W.  P.  S. 


Laboratory  methods  for  benzol  recovery  plant  opera- 
tion.    Sperr,   jun.     See   III. 

Manufacture     of     concentrated     and     pure     liquor 
ammonia.     Hebden.     See  VII. 

Manufacture     of     concentrated     ammonia     liquor. 
Parrish.     See  VII. 

A  new  blast-furnace  gas  cleaning  machine.     Ruddi- 
man.     See  X. 

Patents. 

Distillation  of  coal  for  the.  manufacture  of  gas,  and 
apparatus  therefor.  A.  Pinet  and  A.  Debout, 
Paris.  Eng.  Pat.  10.207.  July  13,  1915.  Under 
Int.  Conv.,  July  27,  1914. 

See  Fr.  Pat,  475,716  of  1914  ;  this  J.,   1916,  33. 

Gas-producer.  P.  A.  J.  Cousin.  Loos-lez-Lille, 
France.  U.S.  Pat.  1,246,888,  Nov.  20,  1917. 
Date  of  appl.,  Oct.  16,  1912. 

See  Eng.  Pat,  23,256  of  1912  ;  this  J.,  1913,  413. 

Apparatus  for  manufacturing  hydrogen.     U.S.  Pat. 
1,246,867.     Sec  Vll. 

Method  and  apparatus  for  testing  [calorific  value  of 
gases.     U.S.     Pat.     1,245,688.     See  XXIII. 


III.— TAR  AND  TAR  PRODUCTS. 

Benzol  recovery  plant  tip/ration  ;  Laboratory  methods 

for .     //.   Method   for  boiling   point   test   of 

benzols.     F.   W.    Sperr,    jun.     Met.   and   Chem. 
Eng.,  1917,  17,586—588.  (See  this  J.,  1918,  2  A.) 

A  STANDARD  Engler  flask  is  used,  of  globular 
shape,  6-5  cm.  in  diameter,  with  a  cylindrical 
neck  10  cm.  in  internal  diameter  and  15  cm.  in 
length.  Half-way  up  the  neck  a  tube  of  not  less 
than  5  mm.  diameter  and  10 — 12  cm.  long  extends 
downwards  at  an  angle  of  75°.  The  condenser  tube 
is  a  straight  piece  of  glass  tubing  24  in.  long  and  of 
',  in.  internal  diameter.  The  outer  jacket  is  15  in. 
in  length-  A  standard  Bunsen  burner,  with  an 
opening  -fe  in.  at  the  top,  is  used  for  heating,  the 
flame  burning  blue  at  the  top.  The  flask  rests  on 
an  asbestos  slab,  £  in.  thick.  6  in.  square  and 
having  a  circular  hole  1  in.  in  diameter  in  the 
centre.  The  furnace,  or  enclosure  for  the  burner, 
is  cylindrical  in  shape,  5  in.  in  diameter  and  8  in. 
high,  with  four  holes  1  in.  in  diameter  located  I  in. 
below  the  top.  The  receiver  is  a  100  c.c.  cylinder 
graduated  in  1  c.c.  The  thermometer  for  crude 
oils  and  solvent  naphthas  is  graduated  in  degrees 
from  0°  to  400"  C.  ;  for  pure  benzene  and  toluene. 
it  is  graduated  in  ^°  from  70°  to  120°  C.  For 
the  test.  100  c.c.  (at  15-5  C.)  is  measured  into  the 
tlask  and  distilled  at  the  rate  of  4 — 5  c.c.  per  min. 
For  refined  products,  the  following  temperature 
readings  are  taken  :  First  drop.  5  %,  10  %,  and 
each  10  °0  to  the  dry  point.  For  light  oils,  the 
temperature  of  the  first  drop  is  read,  and  the  % 
distillate  at  the  following  temperatures  : — 80°, 
95",  100°j  120°.  150°,  180°,  and  200°  C.  For 
boiling  point  tests  of  refined  products,  corrections 
should  be  made  for  emergent  stem  of  thermometer 
and  barometric  pressure.  The  above  details  of 
t he  method  adopted  by  the  author  are  based  on 
the  European  method  (Lunge's  "  Coal  Tar  and 
Ammonia,"  4th  Amer.  Edn.,  p.  755).  the  American 
method  (Church.  J.  Ind.  Eng.  Chem..  1911,  p.  227), 
and  the  method  given  in  the  Gas  Chemists  Hand- 
book, p.  180,  published  by  the  American  Gas 
Institute. — L.  A.  C. 
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IV.-COLOURING  MATTERS  AND  DYES. 

/    mood;     Examination    of .     Colour    Trade 

Journal,  Oct.,   HUT.     J.  Amer.   Leather  Chem, 

Assoc.    1!'17.    12,   .".St!      :»!IS. 

Evidence  ol  the  probable  value  of  logwood  is 
obtained  by  examination  o!  a  freshly  cut  surface, 
which  should  be  reddish  and  not  grey.  The  value 
of  tli.'  extract  depends  upon  the  content  of 
hasmatoxylin,  formed  by  fermentation  of  the 
glucoside,  and  htematein,  farmed  by  further 
fermentation,  a  process  which  would  eventually 
destroy  the  tinctorial  power.  Colorimetric  pro- 
sea  are  described  depending  on  the  development 

of   colour    with   alum    or   with    copper   sails.      The 

normal  ash  of  logwood  contains  alkali  chlorides 
and   phosphates;   the   wood  should  contain  less 

than  •_'",,.   the  extract  less  than  3"0   of   ash.      The 

u  content  is  determined  alter  removal  of 
hematoxylin  and  haamatein  by  means  of  hide 
powder.  Pure  dry  logwood  extract  contains  87%  of 
ether-soluble  ana  18%  of  alcohol-soluble  material, 
whereas  the  common  adulterant,  chestnut  extract, 
i-  almost  insoluble  in  ether  but  readily  soluble  in 
alcohol.  A  method  for  determining  gelatin, 
molasses,  and  chestnut  extract  is  detailed,  and  the 
methods  to  l>e  used  for  valuing  logwood  extracts 
i>y  dye-tri.ds.  mare  particularly  in  reference  to  the 
variable  contents  of  hematoxylin  and  haematein, 
cuv  discussed. — F.  W.  A. 

Patent. 

Indophenolic  compounds  and  dyestuffs  therefrom; 

Manufacture  of .     E.  Wray,  and  Claus  and 

Co.,    Ltd.,    Manchester.     U.S.    Pat.    1,247,475, 
Nov.  83,  1017.     Date  of  a], pi..  Aug.  12,  1916. 

See  Eng.  Pat.  101,438  of  1916  ;  this  J.,  1916,  1105. 


-FIBRES 


TEXTILES 
PAPER. 


CELLULOSE 


Textile  plants  ;   The  Carbone  method  for  retting 

by  mircobiological  action.     I>.  Carbone  and  A. 
Tombolato.   Annali  d'Igiene  sperim.,   1916,   26. 

II] ;  Staz.  sperim.  Agrar.  Ital..  1!»17.  4,  2(31 — 
299,  and  Progress!  Nelle  Ind.  Tintorie  e  Tessili, 
1917.  Hull.  Agric.  Intell.,  1917,  8,  1417—1418. 
Reference  is  made  to  Rossi's  method  (this  J.,  1917, 
70  (or  the  retting  of  hemp,  etc.,  by  cultures  of  a 
specific  pectie  ferment,  B.  Corneei,  which  in  the 
author's  view  is  identical  with  or  very  similar 
to  B.  aslerosporUB.  This  method  has  given  satis- 
factory results  in  Italy  and  France,  since  it 
shortens  the  time  of  retting,  gives  no  had  smell, 
and  allows  inferior  hemp  to  be  retted  more  rapidly 
than  in  Held  retting  pools.  On  the  other  hand. 
the  product  differs  from  that  obtained  by  field 
retting:  the  green  parts  of  the  bark  remain 
adherent  to  the  fibres  and  special  machines  must 
be  used  for-  separating  them  and  washing  the  fibre. 
The  resulting  material  is  of  a  different  character 
from  that  of  the  standard  product  and  some 
temporary  difficulty  may  be  experienced  in  dis- 
posing of  the  fibre  to  advantage.  These  differences 
are  attributed  to  the  use  in  |{os-i'~  process  of  an 
aerobic    bacillus,   which   is   not    a    natural   agent 

of    the    Held    retting    process,     having    first     been 

isolated  from  a  decomposing  potato.     In  Carbone's 

?»rocess,  on  the  other  hand,  an  obligatory  anaerobic 
tacillus  is  employed,  which  was  isolated  from  the 
mud  of  jetting  pits  at  Bologna  and  which  has  been 
named  J!,  felsineus.  This  bacillus  has  been  found 
fairly  generally  distributed  in  the  hemp  pits 
of  Italy  and  is  very  probably  the  specific  natural 
retting  agent.  Together  with  Saccnaromyces,  this 
win-  actively  rets  hemp,  in  s'.fiks  or  green 
■"  harl."  in  less  than  2t  days  at  :.7  C.  It.  gives 
the  same  type  of  retting  as  the  field  retting,  i.e., 


complete  detachment  of  the  woody  parts  and 
Spontaneous   exfoliation.      This   render-   the   use   "! 

special  machines  and  washing  unnecessary  and 
the  manipulation  is  the  same  as  in  field  retting. 
The  Carbone  method  is  being  tested  extensively 

on  the  1917  crop  ;  in  applying  it.  pools  arc:  built, 
the  water  is  healed  to  :!7  ('.  by  steam  or  other- 
wise, and  thi'  selected  culture  is  used.  Besides 
heiii)i.    /.'.   felsineus   is   capable   of   retting   other 

bast  fibres  and  various  species  of  MalvaceCS  and 
agave. — J.  F.  B. 

Patents. 

Non-inflammable  cellulose  compound  and  process 
of  making  same.  \V.  <■.  Lindsay,  Newark,  N.J.. 
Assignor  to  The  Celluloid  Co.  U.S.  Pat.  1,245,476, 
Nov.  6,   1917.     Date  of  appL,  Jan.  27,   1915. 

A       NON-INFLAMMABLE        cellulose        compound       is 

obtained  from  acctylc-ellulo.se  and  triphenyl  phos- 
phate by  dissolving  them  in  chloroform  and 
dichlorohydrin,   with  or  without   acetone. — F.  Sp. 

Vegetable  proteid  product  [celluloid  substitute]  and 

process  tij  itiuh-hiij  same.  Celluloid-like  substance 
mill  process  ni  making  name.      Process  of  making 

celluloid-like  substances.  S.  Satow,  Sendai,  Japan. 
r.K.  Pats,  (a)  1,245,975,  (B)  1,245,976,  and  (c) 
1,2  15,983,  Nov.  ti.  1917.  Dates  of  appl.,  Nov.  25 
and  Dec   11,   1916,  and  Apr.   12,  1917. 

(a)  A  transparent  substance  resembling  celluloid 
is  made  by  "glutinising  "  proteins  with  a  compound 
which  reacts  alkaline  in  solution,  and  combining 
the  product  with  a  cellulose  derivative.  (B)  A 
celluloid-like  substance  is  produced  by  "glutinising  " 
vegetable  proteins  with  an  acid,  and  treating 
the  mass  with  an  active  methylene  compound. 
The  physical  properties  of  the  product  vary  with 
the  amount  of  acid  used,  (c)  The  soluble  contents 
of  materials  containing  vegetable  proteins  are 
extracted  with  sodium  sulphite,  and  the  separated 
proteins  are  glutinised  to  form  celluloid-like 
substances;  or  the  vegetable  proteins  may  be 
treated  with  an  oxymethane  sulphonic  compound. 

— F.  Sp. 


VII— ACIDS;  ALKALIS;  SALTS;   NON- 
METALLIC  ELEMENTS. 

Sulphuric  acid  and  oleum  ;   Thermal  properties  of 

.     A.  W.  Porter.     Faraday  Soc,  Dec.   12. 

1917.     [Advance  proof.]     20  pages. 

The  thermal  properties  of  sulphuric  acid  and 
oleum  of  different  concentrations  have  been  cal- 
culated from  published  data.  (1)  Sulphuric  acid. 
(a)  Heat  of  dilution  at  ordinary  temperature.  From 
the  data  of  Pfaundler,  Bronsted,  and  Knietsch 
(Ber.,  Oct.  19,  1901  ;  this  J.,  1903,  172,  343)  for 
the  heat  of  dilution  of  sulphuric  acid,  and  of 
Thornsen  (Thcrmochem.  Untersuch.,  3,  34)  for  the 
heat  of  formation  of  sulphuric  acid  from  sulphur 
trioxide  and  water,  the  following  equation  is 
derived  : — ■ 

„  101-5 

l5  [M-f-0-2013]2' 
in  which  D15  is  the  true  or  differential  heat  of 
dilution,  i.e.,  the  heat  set  free  at  15°  C.  when  a 
large  amount  of  solution  containing  1  grin,  of 
sulphur  trioxide  and  M  grms.  of  water  is  diluted 
with  1  grm.  of  water,  (b)  Variation  of  heat  of 
dilution  with  temperature.  Using  Ilenning's  values 
for  the  latent  heat  of  water. 


101  -.-, 

ut    "    [.\[-M>-2iH::-2 


0-0443(,'— 15  =  ) 


[M +0-062]* 

in  which  Dt  is  the  heat  of  dilution  at  temperature  (. 
(c  )  Heat    of   concentration    as    in    Gaillard    towers. 
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The  heat  required  to  evaporate  dilute  acid  con- 
taining 1  grm.  of  sulphur  trioxide  and  Mj  grins, 
of  water  until  it  only  contains  M2  grins,  of  water  is 

in  which  Lw  is  the  latent  heat  of  evaporation  of 
water  and  h  the  heat  of  dilution  of  1  grm.  of  S03 
with  M  grrns.  of  water.  The  value  of  this 
expression  when  M2=0  is  called  the  heat 
of  total  evaporation.  The  utility  of  this 
quantity  is  not  impaired  by  the  fact  that  total 
evaporation  could  not  take  place.  If  this  quantity 
is  plotted  for  different  strengths,  it  is  only  necessary 
to  take  the  difference  of  the  numbers  corresponding 
to  the  two  strengths  at  the  beginning  and  end  of 
the  process,  each  at  the  temperature  of  the 
evaporation,  to  obtain  the  heat  of  concentration 
desired.  When  change  of  temperature  occurs  at 
the  same  time,  a  correction  is  made  for  the  thermal 
capacity  of  the  solution,  and  the  external  work 
done  during  evaporation  also  influences  the 
quantity  of  heat  required.  (2)  Oleum,  (a.)  Latent 
heat  of  evaporation  of  liquid  sulphur  trioxidc. 
This  is  derived  from  Knietsch's  values  for  the 
vapour  pressure  of  100  %  oleum,  and  is  given  by 

L6  = — -J—,  where  P  is  the  vapour  pressure,     (b) 
psrr 

Latent  heat  of  fusion  o/  sulphur  trioxidc  is  calcu- 
lated  from  Knietsch's  heat  of  solution  for  solid 
and  liquid  sulphur  trioxide.  The  author  disagrees 
with  Knietsch's  smoothed  values,  and  substitutes 
his  own.  There  is  no  evidence  of  the  existence  of 
H2S20T.  (c)  Heat  of  solution.  Some  corrected 
values  of  kt  are  tabulated  {kt  =heat  set  free  when 
1  grm.  of  water  is  mixed  with  m  grins,  of  sulphur 
trioxide  at  temperature  t).  (d)  The  heat  of 
evaporation    (or    condensation)    of  sulphur   trioxide 

vapour   is     given    by    Ls(m,-m,)+[k]™2,    where 

Ls  =latent  heat  of  evaporation  of  liquid  sulphur 
trioxide.  and  )»,,  m2,  are  the  initial  and  final 
amounts  of  sulphur  trioxide  per  1  grm.  of  water. 
The  heat  of  total  evaporation  of  sidphur  trioxidc 
vapour  (analogous  to  the  expression  found  above  I 
for  sulphuric  acid  concentration)  is  tabulated  for  : 
selected  values  of  vi1  (m2=0).  (e)  The  heat  k 
evolved  when  1  grm.  of  water  is  mixed  with  m 
grms.  of  liquid  SO.  is  given  by  the  equation 

504-3  m        ,  0-714  m  (t-15) 


k- 


1  +0-2013  to    •       1+0-062  to 


A  series  of  tables  is  given  containing  values 
calculated  from  the  equations  derived  in  the 
paper,  and  instructions  are  given  for  the  con- 
struction and  reading  of  an  atonement  chart, 
giving  results  graphically.  Several  examples  are  i 
given  of  the  application  of  the  formula?  to  problems 
arising  in  the  concentration  of  sulphuric  acid  and 
the  manufacture  of  oleum. — F.  Sp. 

Soda    liquors  ;    CausHcising .     M.    L.    Griffin. 

W.  H.  Howell,  jun.,  and  G.  K.  Spence.     Report 
of  Soda  Pulp   Committee,   Joint  Convention  of 
Techn.  Assoc,  of  Pulp  and  Paper  Ind.,  and  Tech. 
Sect,  of  Canadian  Pulp  and  Paper  Assoc..  Sept. 
27,    1917.     Met.    and    Chem.    Eng..    1917,    17, 
599—603. 
The  report  deals  with  four  processes  for  causticising 
sodium    carbonate    liquors    and    separating    the 
sludge.     (1)  Intermittent   precipitation,  sediment- 
ation, and  decantation.     The 'alkali,  after  causti- 
cising with  lime,  is  run  into  a  series  of  tanks  in 
which  the  sludge  is  allowed  to  settle  and  the  clear 
liquor    is    decanted.     The    sludge    is    washed    by 
dilution  and  further  decantation.  the  weaker  wash 
liquors  being  used  for  washing  strong  kludges' or 
for  leaching  the  black  ash.     Such  a  system  requires 
extensive  plant  and  much  labour.     (2)  Continuous 


precipitation,  sedimentation,  washing,  and  separ- 
ation. In  the  Dorr  system,  the  causticised  liquoi 
is  passed  through  a  series  of  thickeners  working 
on  the  counter-current  principle,  the  sludge  being 
removed  by  a  special  device  and  passed  on  to  the 
next  of  the  series.  Weak  wash  liquors  are  dis- 
posed of  in  this  system,  but  it  involves  much 
plant,  labour,  and  loss.  (3)  Intermittent  or  con- 
tinuous precipitation,  filter-pressing,  and  washing.. 
After  sedimentation  and  one  decantation,  the 
sludge  is  passed  to  a  filter-press,  the  liquor  being 
mixed  with  the  decanted  liquor.  By  washing 
the  cake  in  the  press,  a  weak  liquor  is  obtained,-. 
which  is  disposed  of  in  the  usual  way.  (4)  Inter- 
mittent or  continuous  precipitation  with  con- 
tinuous filtering  and  washing.  The  "  Boston 
tank  "  for  separating  liquors  from  sludge  is 
cylindrical  in  shape  with  a  conical  bottom  having 
a  trumpet  feed  in  the  centre.  The  clear  liquor 
flows  away  through  an  annular  collecting  gutter 
and  the  sludge,  drawn  off  continuously  from  a 
suitable  level,  is  passed  on  to  a  rotary  continuous 
filter.  By  using  filter-presses,  either  intermittent- 
or  continuous,  there  is  a  great  saving  of  space  and 
labour. — L.  A.  C. 

Ammonia    liquor;      Manufacture    of    concentrated' 
.    P.  Parrish.    Gas.  J.,  1917,  140,  554—556. 

IN  pre-war  times  the  process  in  vogue  for  the 
manufacture  of  liquor  ammonia  involved  an. 
initial  admixture  of  milk  of  lime  with  the  gas 
liquor  to  fix  the  whole  of  the  carbonic  acid  and 
hydrogen  sulphide.  The  gases  from  the  still 
passed  through  a  dephlegniator  to  obtain  ar>. 
approximately  dry  ammonia  gas  which  was 
absorbed  in  distilled  water  in  three  vessels  arranged 
in  cascade  form.  The  fixation  of  the  whole  of  the 
hydrogen  sulphide  in  this  manner  would  have 
resulted  in  serious  loss  of  sulphur  compounds 
and  an  attendant  reduction  in  the  output  of 
sulphuric  acid,  and  consequently  the  present 
tendency  is  to  endeavour  to  desulphurise  and 
decarbonate  the  liquor  by  preliminary  heat  treat- 
ment. This  is  not  altogether  an  easy  matter, 
and  results  obtained  by  J.  W.  Lee  showed  that 
421%  and  52-6%  respectively  of  the  hydrogen 
sulphide  content  was  removed  by  the  decarbonator. 
35-33  °0  and  34-2%  respectively  being  removed 
by  subsequent  treatment  in  a  lime  purifier.  The 
provision  of  a  subsequent  lime  purifier  is,  how- 
ever, not  entirely  satisfactory,  and  a  plant  capable 
of  removing  hydrogen  sulphide  and  carbon  dioxide 
by  heat  alone  would  be  a  great  advantage  in  the 
by-product  industry.  The  return  of  the  reflux 
from  a  lime  washer  to  the  fixed  ammonia  section 
of  the  still  would  (in  the  case  of  a  plant  dealing 
with  100  tons  of  crude  liquor  per  day)  entail 
a  removal  of  an  extra  2-61  tons  of  ammonia  in 
addition  to  the  normal  amount  of  0-25  ton.  This 
necessitates  additional  steam,  and  is  accom- 
panied by  a  liability  to  blockages  by  calcium 
sulphide  and  calcium  carbonate.  The  effective 
absorption  of  effluent  gases  from  a  decomposer 
presents  difficulties  and  the  author  quotes  the 
following  calculated  analysis  of  such  gases  based 
on  a  consumption  of  100  tons  of  1-21  °„  gas  liquor 
per  day  :— Air.  5-0%  ;  NH3,  150%  ;  H2S,  6-1%  ;. 
and  CO  2,  73-9%  by  volume.  Owing  to  the 
absence  of  any  "carrying  "  gas,  the  carbon  dioxide 
and  ammonia  are  afforded  an  opportunity  to- 
react,  giving  rise  to  possibilities  of  blockage  by 
deposition  of  ammonium  bicarbonate  and  other 
complex  compounds.  The  use  of  a  small  quantity 
of  steam  as  a  "  carrying  "  medium  has  been 
found  advantageous  in  preventing  deposition  of 
sublimate  from  the  gases  before  they  reach  the 
absorbing  tower.  Pressure  in  the  decomposer 
should  be  controlled  as  it  tends  to  reduce  the 
efficiency  of  the  dissociation.  In  designing  the- 
trays  of  a   decomposer  the  surface  area  foi   the- 
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.1  ~.  •  •  i it  of  tlu-  n.h  and  tin-  space  for  tin-  descent 
of  the  liquor  should  be  in  proportion  to  the  com- 
puted volume  .■!  gas  at  each  tray.  Oast-iron 
circular  roils  are  rw  ommended  tor  cooling  pur- 
poses. st<vl  roils  being  at.Mi  ki-il  l>>  tin-  lias  liquor, 
and  lead  roils  being  liable  to  burst.    It  is  advisable 

to  use  pure  water  bo  the  scrubbers  after  the 
decomposer,  ran-  should  be  exercised  iu  tilling 
tanks  to  minimise  loss  of  ammonia  due  to  dis- 
placement of  ammoniacaj  air,  and  the  author 
recommends  that  all  vents  from  storage    boilers 

.  Qd  railway   tanks,  and  the  ellluetit    gases   from   the 

decomposer  be  led  to  one  common  scrubber  of 
adequate  size.— J.  E.  C. 

Ammonia  :     Manufacture  of  concentrated  and  purr 

liquor .      G.      A.      llebden.       Coke       Oven 

Managers'      \--o,  ..     Dec.     15,     1!H7.     Gas     J., 
1!U7.   140.  1.09—610. 

"  Concentrated  ammonia  "  is  a  highly  concen- 
trated liquor,  containing  25%  Nil,  and  not  more 
than  n -5  II  ,S,  used  in  the  ammonia-soda  process. 
"Pure  liquor  ammonia"  contains  up  to  30% 
Nil,  and  no  sulphide,  phenols,  pyridine,  or  tarry 
matter.  In  the  manufacture  of  these  products 
carbon  dioxide  and  hydrogen  sulphide  are  selec- 
tively expelled  by  heating  crude  gas  liquor  to 
about  95  to  100°  C.  The  decomposers  are  worked 
on  the  principle  of  a  continuous  ammonia  still, 
direct  steam  being  admitted  into  the  lowest 
chamber  whilst  occasionally  indirect  steam  is 
utilised  in  the  other  trays.  The  crude  liquor 
distilled  contains  1-00  °0  free  NH„  015%  fixed 
Nil,.  1-7%  C02.  and  0-24%  U.S.  A  portion 
enters  the  decomposer  at  the  top  tray  and  the 
other  portion,  after  passing  through  the  first  and 
-,  .  nnd  condensers,  enters  about  half-way  down,  a 

definite  • icmy  in  steam  consumption  resulting 

from  this  interchange  of  heat.  The  temperature  at 
the  bottom  tray  is  kept  at  100°  to  105°  C,  with  a 
pressure  of  10  to  12  lb.  per  sq.  in.  The  tempera- 
ture of  the  gas  from  the  top  of  the  decomposer  is 
kept  at  about  45°  C,  any  ammonia  passing  over 
being  retained  in  water  catchers  along  with  a 
little  carbon  dioxide  and  hydrogen  sulphide. 
The  ammonia-free  gas  is  then  passed  through 
oxide  beds.  LTnder  the  above  conditions  the 
CO.  content  is  kept  below  010%  and  H2S  below 
0-03%.  The  lime  is  slaked  with  hot  spent  liquor, 
agitated,  and  after  being  mixed  with  the  condensed 
liquid  from  some  of  the  condensers  is  pumped  into 
the  main  still.  The  top  tray  of  this  still  is  worked 
under  a  pressure  of  0  lb.  per  sq.  in.,  and  the  waste 
liquor  has  a  content  of  0-005%  NH,.  The  am- 
monia vapours  pass  through  three  condensers 
fitted  with  cast  iron  cooling  coils,  cold  liquor 
passing  through  the  first  and  second  coils,  cold 
water  through  the  third.  The  condensed  liquids 
from  the  first  and  second  vessel  contain  2-5%  and 
7-4%  NHj  respectively.  In  making  concentrated 
liquor  the  condensed  liquid  and  gases  from  the 
third  condenser  pass  through  absorbers  of  cast 
iron,  arranged  in  series,  and  fitted  with  cooling 
coils,  any  residual  gases  being  absorbed  in  coke 
towers  fitted  with  water  sprays.  The  final 
concentrated  liquor  contains  25%  NH3  and  0-15 
to  0-25°,,  1 1  >.  In  making  pure  liquor  ammonia 
the  gases  leaving  the  last  condenser  pass  through 
three  air-cooled  condensers,  as  it  is  essential 
that  the  gases  be  dry  and  at  a  lower  temperature 
than  15  C.  The  gases  after  this  additional 
cooling  pass  through  caustic  soda  washers  to 
ab-i>rb  traces  of  carbonate,  then  through  slaked- 
lime  purifiers  to  remove  hydrogen  sulphide. 
Pyridine,  phenols,  etc.,  are  extracted  in  oil  washers, 
and  the  gases,  after  passing  coke  towers  to  trap 

an\  oil  in  suspension,  are  led  to  absorption  tanks; 
these  consist  of  closed  iron  tanks  in  series  fitted 
with  cooling  roils,  and  arranged  in  counter-current 
fashion.     The  plant  described  deals  with  400  tons 


"t    .Hide   liquor  per  day.   -_'5  cwt.  of  lime  and   IS 
cwt.    of    coal    being    used    per   ton   of    liquor. 

—J.  B.  0. 

Wat<r.  sodium  sulphate,  and  ammoniv/m  sulphate; 

Equilibria  in  the  ternary  system .     0.  Matig- 

non  and  F.  Mevcr.     Comptes  rend..  1017,  165, 
787—789. 

Tin:  possible  solid  phases  in  this  system  are  ii  e, 
anhydrous  sodium  sulphate,  crystallised  sodium 
sulphate,  ammonium  sulphate, '  and  the  double 
salt  NaXU4S04,2lI20,  and  the  following  solu- 
bilities have  been  determined  : — 
I.  Solid  phase  :  N a 2SO „(NH 4) 2SO 4  :— 


Original  mixture. 


Temp. 

■C. 


Centigrm.-mols.  in  100 
grms.  ot  solution. 


(NHd),SO«.        .Y._si), 


Double  salt-t-2(NH4)2SOj 
-N:i, si  i,  f  excess  (.YH4).,S04 

Double  8alt  +  2Na.S04 

Duuhle  salt  +  3(NH4)2S04 

Double  salt     

Na2SO*+excees  (.\"ll,|..so4 
Na2S04+exeess  (NH.,v.si>, 


62-5 

79 

79 

79 

98 
100 
109 


27-58 
29-16 
28-90 
28-91 
30-65 
30-62 
31-63 


11-50 
1115 

11-56 
12-23 
11-27 
11-35 


II.  Solid  phase  :    (XH4)2S04, 


Double  salt  +  (NH4)2S04 


—19 

—  1 
+  33 

41 

58 

14-5 


29 
46 
50 


Na2S04+excess  (NH^SoV 

III.  Solid  phase  :   double  salt 

Double  salt  +  Na2S04    

(NEUbSo't+exceBS  Na2's'64 
Double  salt +  Na»S04    .... 

IV.  Solid  phase  :   double  salt 
Double  salt-f  Na2SO4-10H2O 

(NH4)2's04  +  excess 

-N.cso4,i0H2O    


double  salt  : — 

28-05 

2-10 

28-57 

3-34 

28-58 

6-38 

2N-K3 

„-ns 

27-711 

10-87 

28-20 

8-06 

.   Na,SO 

: — 

10-55 

18-46 

1813 

1508 

21-08 

13-73 

25-31 

12-34 

Na2SO4,10H2O  :— 


Doubie  salt-r'>"a2s6.i,YoH-i6 


—13 
+  1 

+  10 
14 

14 

25-: 


22-02 
18-47 

lti-31-, 
16-2I-. 
10-06 


2-98 
5-21 


10-46 
10-80 
18-82 


V.  Saturated  solutions  of  ammonium  sulphate, 
sodium  sulphate,  and  a  mixture  of  the  same  boil 
at  108-9°,  102°,  and  111°  C„  respectively,  at 
ordinary  pressure,  and  at  these  points  the  solutions 
have  the  following  concentrations  : — 


Solid  phase. 

Temp. 
"0. 

Centigrm.-mols.  in  100 
grms.  of  solution. 

(NH4)aSO*. 

Na.S04. 

1  MI,     s04    

108-9 

102 

IU 

39-22 

31-75 

Vi  .mi,      .... 

21  0 

Sa2SO«,(NH4),S04 

11-25 

Ojcyehloride   of  tin;    A    new  ■ 


— W.  P.  S. 


IT.   F.    Keller. 


J.  Amor.  Chem.  So-.,  1917,  39,  2354— 21556. 

An  anhydrous  stanno-oxychloride,  not  apparently 
previously  described,  has  been  found  in  the  centre 
of  a  small  lenticular  mass  of  tin  occurring  in  the 
Indian  Mounds  of  Florida.  Minute  brilliant 
crystals  were  observed  in  cavities  in  the  centre  of 
this  mass,  about  0-3  grm.  of  which  was  collected. 
The  pun-  material  was  picked  out  under  a  leas 
and  analysed,  the  result  being  tin  70-92%,  chlorine 
21-68%,  impurities  0-26%.  The  formula 
SnCh.SnO  is  suggested.  It  appears  probable  that 
water  containing  chloride  has  gained  access  to  the 
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cavities  through  fine  holes  or  fissures  and  the 
oxychloride  has  been  very  slowly  produced  by  the 
art  ion  of  chloride  and  air. — B.  V.  S. 

Sodium  paratungstate  ;  Use  of in  the  determin- 
ation of  metallic  oxides  from  cyanides.  S.  B. 
Kuzirian.  J.  Amer.  Chem.  Soc.  1917.  39, 
2356—2358. 

The  use  of  sodium  parat misstate  as  a  flux  in 
analytical  processes  (this  J..  1911,  800  ;  1913.  908. 
909)  has  been  extended  to  the  determination  of 
cyanides  which,  in  the  presence  of  an  oxidising 
agent,  preferably  ammonium  nitrate,  which  leaves 
no  residue  on  fusion,  are  converted  into  oxides. 
The  method  was  checked  on  a  sample  of  cyanide 
of  which  the  nitrogen  content,  chloride  equivalent, 
and  potassium  content  had  been  previously 
determined.  The  cyanide  is  heated  in  a  crucible 
with  sodium  paratungstate.  previously  ignited  to 
constant  weight,  a  sufficient  amount  of  ammonium 
nitrate  being  added  to  secure  complete  oxidation. 
The  increase  in  weight  of  the  paratungstate  is  then 
taken.  Allowance  must  be  made  for  carbonates, 
chlorides,  etc.,  which  may  be  present  and  which 
are  also  converted  into  oxides  in  the  process. 

— B.  V.  S. 

Use  of  cupferron  {phenylnitrosohydroxylamine- 
ammonium)  in: — /.  Quantitative  separation  of 
zirconium,  titanium,  iron,  manganese,  and  alum- 
inium. II.  Analysis  of  zircon  and  baddeleyitc. 
Brown.     Sec  XXIII. 

Patent.?. 

Barium    hydrate    [hydroxide]  ;   Production    of •. 

C.  Deguide,  Pas  de  Calais,  France.  En::.  Pat. 
110.537.  Julv  10,  1917.  (Appl.  Xo.  9937  of  1917.) 
Under  Int.  Conv..  Sep.  29.  1916. 

A>"  intimate  mixture  of  finely  powdered  barium 
carbonate  (394  parts)  with  sand  or  silica  (60  parts) 
or  with  monobarium  silicate  (1064  parts)  is  heated 
to  1400° — 1500°  C.  dibarium  silicate  being  formed 
according  to  the  equations  : — 

SiO,  -i-2BaCO,  =SiO,.2BaO  -=-2CO, 
or  SiO,.BaO  +BaCOa  =Si02.2BaO  +CO ,. 
The  dibarium  silicate  does  not  fuse  at  the  tem- 
perature of  the  reaction  :  on  heating  with  water 
it  forms  barium  hydroxide  and  insoluble  mono- 
barium  silicate,  the  latter  being  used  again  with  a 
fresh  supply  of  barium  carbonate. — B.  V '.  S. 

Sulphate  of  ammonia  ;  Manufacture  of .     E.  V. 

Evans,  and  South  Metropolitan  Gas  Co..  Lon- 
don. Eng.  Pat.  111.309.  Sep.  11.  1916.  (Appl. 
No. -13,063  of  1916.) 

Ammonia  is  passed  into  hot  sulphuric  acid,  of 
such  dilution  that  ammonium  sulphate  does  not 
separate,  until  the  liquor  is  weakly  alkaline.  The 
solution  is  then  filtered  and  cooled  :  the  ammonium 
sulphate  which  crystallises  out  is  practically  both 
white  and  neutral. — B.  V.  S. 

Calcium  chloride:    Obtainment  of  anlixjdrous . 

E.  A.  Ashcroft,  London.  Eng.  Pat.  111.313. 
Oct.  19,  1916.  (Appl.  Xo.  H.851  of  1916.) 
Addition  to  Eng.  Pat.  108.920.  Sept.  19,  1916 
(this  J..   1917,   1048). 

The  method  described  in  the  chief  patent  for 
the  manufacture  of  anhvdrous  magnesium  cliloride 
is  applied  to  the  calcium  salt. — B.  V.  S. 

Sodium    sulphite.;     Manufacture    of .       G.    L. 

Crump,  and  Ekacertin.  Ltd..  London.    Eng.  Pat. 

111,314,  Apr.  19, 1917.  (Appl.  Xo.  14,935  of  1916.) 
A  mxTrRE  of  equal  weights  of  sodium  sulphate 
and  iron  filings,  preferably  with  the  addition  of 
about  10  °0  of  carbonaceous  matte  •.  is  heated  in 
an  atmosphere  of  sulphur  dioxide.— B.  V.  S. 


Aluminous  ores  ;  Process  of  Treating [to  obtain 

crystalline  alumina].  H.  A.  Richmond,  Provi- 
dence. R.I.,  .Assignor  to  General  Abrasive  Co., 
Inc.,  Niagara  Falls.  X.Y.  U.S.  Pat.  1.245.38:;. 
Nov.  6.  1917.    Bate  of  appl..  Xov.  27,  1916. 

Ai/onxors  ores  are  heated  in  an  electric  furnace 
with  a  sulphide  of  a  basic  metal  and  carbon. 
Impurities  are  driven  off  as  gaseous  sulphides 
and  the  reduced  metal  is  drawn  off  in  the  molten 
state,   leaving  a  purified  crystalline  alumina. 

— B.  V.  S. 

Hydrogen;       Apparatus    for     manufacturing . 

R.     E.     Brunner.     Pittsburgh.    Pa.     U.S.    Pat. 

1,246,867,  Xov.  20.  1917.    Date  of  appl..  May  23. 

1917. 
Ix  apparatus  for  producing  hydrogen,  the 
heated  gas  to  be  decomposed  is  passed  in  series 
through  vertical  pipes  connected  alternately  at  top 
and  bottom,  and  water  is  sprayed  downwards  into 
each  pipe  to  remove  carbon  and  other  impurities. 
The  water  is  finally  discharged  through  a  liquid 
seal  at  the  bottom  of  each  pipe. — W.  F.  F. 

Barium  hydrate  [hydroxide]  ;    Process  for  obtaining 

.       C.    Deguide.    Ixelles,    Assignor    to    D. 

Marbais.  Charleroi.  Belgium.  U.S.  Pat.  1.247,510, 
Xov.  20,  1917.     Date  of  appl..  Mar.  6.  1917. 

See  Eng.  Pat.  110,537  :   preceding. 
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Silica    bricks;    Manufacture    of  - 

Comptes    rend.,    1917.     165, 


.     Philipi)on. 

I'm. 2— 1005. 


Silica  bricks  were  made  by  grinding  silica  from 
different  sources  with  milk  of  lime  for  ten  minutes 
and  then  moulding  the  product  by  hand.  The 
brii  ks  were  dried  on  cast  iron  plates  at  about 
100°  C.  and  were  then  burned  at  1300°  C.  in  a 
down-draught  kiln.  Crushing  tests  were  made  by 
placing  two  half  bricks  one  above  the  other  in  the 
testing  machine.  Refractoriness  tests  were  made 
on  pieces  cut  to  the  same  shape  and  size  as  standard 
cones  and  then  heated  steadily  in  a  corundum 
cylinder  in  a  furnace  using  acetylene  and  com- 
pressed  air  or  oxygen.  It  was  found  that  the 
highest  crushing  strengths  were  possessed  by 
bricks  in  which  the  quartz  was  most  finely  ground  : 
bricks  made  of  impalpably  fine  quartz  with  2°,, 
lime  had  a  crushing  strength  of  18  kilos,  when 
dried,  and  320  kilos,  when  burned  at  1300°  C.  but 
similar  bricks  made  of  quartz  particles  0-13  mm. 
diameter  had  crushing  strengths  of  only  2  kilos, 
and  16  kilos,  respectively.  Xot  withstanding  the 
differences  in  the  geological  origin  and  physical 
characters  of  the  various  forms  of  silica  used,  they 
all  were  capable  of  producing  bricks  of  great 
strength  if  the  raw  material  was  sufficiently  finely 
ground.  The  minimum  crushing  strength  of 
bricks  made  from  impalpably  fine  quartz  was 
found  to  be  200  kilos,  per  sq.  cm.  The  expansion 
produced  on  burning  the  bricks  is  greatest  with 
those  containing  large  grains.  The  expansion  of 
bricks  made  of  impalpable  quartz  is  almost  nil. 
The  crushing  strength  of  the  bricks  is  increased  by 
the  use  of  relatively  large  quantities  of  water  in 
the  paste  of  which  they  are  made.  The  strength 
of  the  dried  bricks  varies  with  the  proportion  of 
lime  present  ;  that  of  the  burned  bricks  increases 
with  the  proportion  of  lime  up  to  1  °0.  then  remains 
constant  up  to  2°0  and  diminishes  with  still  larger 
proportions.  Each  1°0  of  lime  lowers  the  refrac- 
toriness by  about  20°  C.  Bricks  made  of  impalp- 
able quartz  begin  to  soften  at  SoO  ( '.  :  at  1200°  C. 
they  have  a  crushing  strength  of  190  kilos,  per 
sq.  cm.  and  270  kilos,  per  sq.  cm.  at  1300°  C. 
Bricks  containing  larger  grains  of  quartz  do  not 
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begin  to  low  HOC  C,  bu<  at  1300    C.  they 

have  a  i  rushing  strength  of  onh  i"  kilos,  per  sq.  i  m. 
Teste  on  brii  ta  made  ol  impalpable  quartz  mixed 
with  largi  r  grains  showed  that  the  most  ceiractory 
bricks  iKiu.-iin.-d  the  least  quantity  oi  impalpable 
powder  and  I  as  of  S  nun.  diameter  are  i  he 

largest  permissible  in  good  bricks.  On  applying 
the  foregoing  results  to  commercial  manufacture! 
it  was  tound  best  to  us  iJ  with  at  least  96% 

silica,  the  precise  form  being  unimportant  so  long 
as  : ii > ■ ' . ,  of  it  is  iii  impalpable  powder  and  70' .,  in 
ins  "i  i  B  mm.  diameter.  The  proportion  of 
Bme  added  was  only  0-6%  "i  the  bracks,  but  2% 
hi'  tin'  "flour."  The  bricks  Bred  in  a  tunnel  kiln  at 
1300  C.  had  a  crushing  sir.  m,t h  of  200— 250  kilns. 
per  sq.  cm.,  an  average  expansion  of  l-6%,  a  true 
sp.gr.  of  2-4,  an  apparent  sp.gr.  of  1*9,  and  a 
fusion  point  of  about  1780  •'.  The  bricks  have 
been  used  for  lining  a  Martin  furnace  :  they  have 
already  withstood  200  heats  and  it  is  expected 
that  they  will  withstand  more  than  3"<>  heats. 
They  are  also  employed  satisfactorily  in  a  number 
of  forges,  replacing  aluminous  bricks. — A.  B.  S. 

Patents. 

Gins*:  Opaque  semi-translucent .    J.J.  Miller, 

assignor  to  Macbeth-Evans  <;ia>s  Co.,  Pitts- 
burgh, Pa.  U.S.  Pat.  1,245,487,  Nov.  0,  1917. 
Date  of  appl.,  Nov.  10,  1913. 

A  "semi-opaque,  semi  -translucent "  glass  is 
mail.-  by  fusing  a  clear-glass  batch  with  compounds 
"i  aluminium,  fluorine,  chlorine,  and  sulphur.  For 
t hi-  last  two.  a  .lil.  .ride  and  strontium  sulphate 
are  specified. — A.  B.  S. 

Refractory   bricks    fur  furnaces;     Manufacture   of 

.     A.  Reynolds,  Hove.  Sussex.     Km,'.   Pat. 

111,355,  Dec.  4,  1916.  (Appl.  No.  17,397  of  1910.) 

The  fans  or  working  surfaces  of  firebricks  are 
heated  to  .such  a  temperature  that  the  changes 
which  impart  coherence  or  increased  refractoriness 
to  the  bricks  when  in  use  in  a  furnace  may  be 
effected  previous  to  the  bricks  being  required. 
Each  brick  is  embedded  separately  in  a  highly 
refractory  inert  material,  such  as  chromite, 
plumbago,  or  ground  coke  and  tar,  so  that  only  the 
lace  to  be  superheated  is  exposed,  and  is  then 
heated  until  the  exposed  face  has  reached  the 
requisite  temperature  or  until  the  desired  changes 
have  been  effected  to  a  suitable  depth.  Bricks. 
etc.,  made  of  materials  with  a  silica  :  alumina 
ratio  corresponding  to  the  formula  SiAl205 
(sillimanite),  or  with  rather  more  alumina,  are 
heated  until  incipient  fusion  occurs  at  the  surface, 
usually  at  1700  — 1750  C,  the  product  of  the 
reaction  melting  at  LS50:  C.  or  higher.  For  foundry- 
ladle  nozzles  or  stoppers,  special  devices  are 
needed  to  prevent  the  incipiently  fused  surfaces 
falling  away.  For  example,  a  nozzle  may  be 
mounted  horizontally  in  a  revolving  furnace 
and  rotat- .1  so  rapidly  during  the  superheating 
that  no  falling  away  can  occur.  Stoppers  for 
[•casting  ladles  are  conveniently  mounted 
on  a  rotating  rod  or  screw,  similar  to  the  plug-rod 
of  tie-  ladle,  and  during  rotation,  the  stopper  is 
subjected  alternately  to  heating  and  cooling  so 
that  incipient  fusion  occurs  at  its  momentarily 
upper  surface,  and  cooling  when  the  fused  portions 
might  tend  to  fall  off.— A.  B.  S. 

Glazed  ceramic   wares;    Process  for  making- 


formed   into   three   layers   which  are  compressed 

to  form  the  artii  !'■  and  are  then  United  ''\  a  single 
tiring.-  A.B.S. 

Kiln.     .1.    1'.  Williams.  St.   Louis,  .Mo.     r.s.    Pat. 
1,245,846,  No\  .6,1917.   Dateof  appl.,Oct.6,1913. 

A  continuous  kiln  (of  the  Hoffmann  type)  is 
heated  bj  means  of  gas  admitted  through  trans- 
verse flues  below  the  floor  to  air-containing 
ignition-chambers,    combustion    being    completed 

among    the    ^oods    to    be    burned    and    above    the 

floor  of  the  kiln.  Means  an-  provided  for  creating 
a  draught  horizontally  across  the  ignition-chambers, 

u  hereby  the  ignited  mixture  of  <_'as  and  air  may  be 
maintained  in  a  state  of  incandescence  and  the 
temperature  of  the  kiln  regulated.  The  lateral 
gas  flues  in  each  chamber  are  connected  to  the 
main  annular  gas  flue  by  means  of  portable  hoods 
containing  gas-regulating  dampers. — A.  B.  S. 

Abrasive;   Aluminous  ■ 


.  L.  E.  Saunders  and 
R.  IT.  White.  Niagara  Falls.  N.Y.,  Assignors  to 
Norton  Co.. Worcester.  Mass.  U.S.  Pat.  1.247.337, 
Nov.  20,  1917.     Date  of  appl.,  Feb.  12,  1917. 

An  abrasive  material  produced  in  the  electric 
furnace  consists  of  crystalline  alumina  and  1 — 15% 
of  iron  oxide,  but  substantially  free  from  silicon 
and  titanium  oxides. — W.  F.  F. 

Refractory    materials;    Manufacture    of  ■ 


.  N. 
Lecesne.  Paris.  Eng.  Pat.  102,507,  Dec.  2.  1910. 
(Appl.  No.  17,289  of  1910.)  Under  Int.  Con  v., 
Apr.  29,  1911. 

See  Ft.  Pat.  471,513  of  1914  ;  this  J.,  1915,  350. 
Refractory  materials  ;  Process  of  making  basic  ■ 


< '.  Stegmayer,  Newark.  X.J..  Assignor  to 
II.  A.  Pike".  New  York.  U.S.  Pat.  1,2  15.2*5, 
Nov.  6,  1917.     Date  of  appl.,  Nov.  10,  1914. 

Ceramic  articles  are  made  of  a  body  composed 
of  a  mixture  of  common  .lav  and  a  flux,  an  engobe 
of  vitriliable  porcelain  powder,  and  a  leadless  glaze. 
These  materials   in  the  form  of   powders  may  be 


C.    B.    Stone.    Lakewood,    Ohio,    U.S.A.     Eng. 
Pat.  110.147.  Dec.  12,  1910.      (Appl.  No.  17,805, 
of  1910.)     Under  Int.  Conv.,  Oct.  0,  1910. 
See  U.S.  Pat.  1,205,050  of  1916  ;  this  J.,  1910,  1201. 

Lacquered   product   and   process   of   making   same. 
U.S.    Pat,    1,245,982.     See   XIII. 
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Manufacture  of  silica-bricks.     Philippon.    Sec  VIII. 

Patents. 

Road-treatment.  H.  H.  Hurt,  Assignor  to  Robe- 
son Process  Co.,  New  York.  U.S.  Pat.  1,245,349, 
Nov.    0,    1917.     Date    of    appl.,    Jan    9,    1917. 

Roads  are  surfaced  with  a  granular  material 
impregnated  with  a  mixture  of  "  wax  tailings  " 
and  a  thinning  oil. — A.  B.  S. 

Cement;  Manufacture  of  acid  and  water-proof 
.  C.  C.  Meigs,  Assignor  to  Electro-Chemi- 
cal Supply  and  Engineering  Co..  Philadelphia, 
Pa.  U.S.  Pat.  1,245,608,  Nov.  0,  1917.  Date 
of  appl..  July  12,  1915. 

AN  acid  salt,  such  as  calcium  phosphate,  is  added 
to  a  cenunt  .  omposed  of  silicious  material  and 
sodium  silicate,  and  the  mixture  is  subjected 
subsequently  to  the  action  of  an  acid  which  will 
react  with  the  silica-sodium  silicate  complex. 

—A.  B.  S. 

Diatomaceous  matt  rial  and  process  of  making  the 
same.  T.  M.  Caven,  Baltimore,  Mil.,  \ssignor 
to  Mankind  Products  Co.  U.S.  Pat.  1,247,503, 
Nov.  20,    1917.     Date  of  appl.,   Nov.   4,    1916. 

Natural  diatomaceous  silica  is  transformed  into 
a  plastic  condition  in  which  it  acts  as  a  binder, 
mixed  with  a  further  quantity  of  the  natural 
diatomaceous  sili.  a.  and  with  divided  combustible 
material.     The    mixture    is    calcined    at    such    a 
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temperature  that  the  plastic  silica  alone  fuses. 
and  the  combustible  material  is  burned  out, 
leaving  the  resulting  product  porous. — W.  F.  F. 


X.— METALS  ;      METALLURGY,     INCLUDING 
ELECTRO-METALLURGY. 

[Steel]  shoes  and  dies  :    Electric  furnace  manufacture 

of o»    the    Witwatersrand.      Electric     steel- 

metting  plant.     G.  H.  Stanley  and  W.  Buchanan. 
J.  Chem.  Met.  Soc,  S.  Africa,  1917,  18,  72—85. 

Experimental  and  working  details  are  given  of 
a  process  and  plant  devised  to  meet  the  immediate 
requirements  of  the  Witwatersrand  by  melting 
scrap  steel  shoes  and  dies  in  a  non-tilting  electric 
induction  furnace  of  the  Kjellin  type  and  re-casting 
the  metal  into  the  required  forms.  The  furnace 
is  constructed  of  the  materials  available  locally 
and  has  a  capacity  of  1  ton.  The  available 
electrical  power — 2000  volts,  3-phase,  50  cycles — 
is  transformed  to  give  a  single-phase  current  up 
to  600  amp.  at  about  12  cycles,  the  efficiency  of 
the  conversion  being  60 — 70  %.  The  power  con- 
sumption of  the  furnace  is  between  800  and  900 
kilowatt-horn's  per  ton  of  steel  melted.  The 
monthly  output  (i.e.,  net  weight  of  serviceable 
shoes  and  dies)  increased  from  37-2  tons  in  Janu- 
ary to  686  tons  in  August.  1917.  the  corresponding 
total  costs  being  £200  and  £13-8  per  ton. 

— W.  E.  F.  P. 


Copper  ;    The  furnace  refin  ing  of  - 


L.  Addicks. 


Met.  and  Chem.  Eng.,  1917,  17,  579 — 584. 

A  normal  twenty-four  hours  cycle  for  a  large 
modern  reverberatory  furnace  would  be  about 
as  follows  : — Charging  and  melting,  14  hrs.  ; 
blowing,  2  hrs.  ;  skimming,  1  hr.  ;  poling.  2  hrs.  ; 
pouring.  5  hrs.  Mechanical  charging  has  replaced 
charging  by  hand,  a  novel  form  of  peel  consisting 
of  a  fork  with  a  special  pushing  device  having 
proved  more  successful  than  the  upsetting  shovel 
of  the  old  type.  By  this  means  it  is  possible  to 
charge  at  the  rate  of  at  least  200,000  11).  per  hr. 
"  Flapping  "  or  "  blowing  "  is  accomplished  by 
blowing  compressed  air  through  iron  pipes  beneath 
the  surface  of  the  molten  metal.  A  small  portion 
of  the  copper  is  oxidised  to  cuprous  oxide,  which, 
carried  throughout  the  mass  in  solution,  reacts 
with  any  impurities  present.  The  oxidised  im- 
purities rise  to  the  top  as  slag,  which  is  skimmed 
off  through  the  skimming  door.  Excess  cuprous 
oxide  is  generally  reduced  by  poling.  Fuel  oil, 
blown  beneath  the  surface,  has  been  tried  as  a 
reducing  agent,  but  the  method  has  several 
objections.  Gas  might  in  future  be  found  service- 
able for  this  purpose.  During  the  processes  of 
refining  sample  buttons  are  withdrawn  from  the 
mass  by  a  ladle,  and  the  shape  and  structure  of 
these  enable  the  operations  to  be  followed  with 
satisfactory  accuracy.  For  pouring  the  refined 
copper  into  moulds,  there  are  manv  mechanical 
devices,  among  them  being  the  Walker  wheel, 
the  Clark  machine,  the  multiple-lip  ladle,  and 
the  twin  ladle.  Careful  attention  must  be  paid 
to  painting  the  moulds,  bone-ash  wash  and 
lampblack  giving  very  satisfactory  results.  The 
operation  of  a  reverberatory  furnace  is  very  wasteful 
as  regards  heat  consumption,  the  efficiency  being 
only  about  19°0  ;  much  of  the  waste  heat, however, 
can  be  utilised  in  waste  heat  boilers.  Great 
progress  has  been  made  in  the  development  of  the 
refining  furnace  along  purely  structural  and 
mechanical  lines,  but  there  is  room  for  improve- 
ment in  the  system  of  utilising  labour. — L.  A.  C. 


Non-ferrous    metals  ;      The    electric    furnace    as    a 

medium  for  heati)iq .     D.  D.  Miller.  J.  Amer. 

Inst.  Metals,  1917,  11.  257—290. 

The  electric  furnace  has  been  in  use  for  steel 
making  in  America  for  11  years,  and  the  number 
of  furnaces  has  increased  from  19  in  1913  to  136  in 
1917,  out  of  a  total  of  471  of  17  different  makes 
in  use  throughout  the  world,  but  until  the  last 
3  or  4  years  only  intermittent  attempts  have  been 
made  to  develop  similar  furnaces  for  the.  produc- 
tion of  copper  and  its  alloys,  such  as  brass  and 
bronze.  At  the  present  time  many  different 
types  of  furnaces  are  under  construction  and 
experiment  with  a  view  to  commercial  use.  These 
include  : — The  Gillett  furnace  of  the  indirect 
type,  General  Electric  furnace  of  the  combined 
arc  and  resistance  type,  the  Conley  furnace  of  the 
moulded  resistor  type,  the  Thomson-Fitzgerald 
furnace  of  the  resistance  type,  the  Northrup 
furnace  of  the  induction  type,  the  Hering"  pinch 
effect  "  furnace,  and  the  Bennett  furnace.  The 
furnaces  now  in  actual  commercial  use  for 
copper-zinc  alloys  include  the  Aiax-Wyatt. 
Foley.  Baily,  Rennerfelt,  Snyder,  and  Hoskins 
furnaces,  and  some  of  these  are  described  and 
working  results  given.  It  is  considered  that  the 
use  of  the  electric  furnace  for  heating  and  melting 
of  non-ferrous  metals  will  soon  be  established  on 
a  firm  commercial  basis. — B.  X. 

Resistance    alloys ;     Electrical    properties    of   some 

high .     M.   A.   Hunter   and   F.    M.    Sebast. 

J.  Amer.  Inst.  Metals,  1917.  11.  115—138. 

It  has  been  shown  that  high-resistance  alloys 
must  be  sought  foi  amongst  those  combinations 
in  which  the  metals  are  present  in  the  form  of 
solid  solutions,  and  that  ternary  alloys  have  in 
general  a  higher  resistivity  than  binary  alloys  of 
similar  composition.  Amongst  binary  alloys  the 
highest  resistivities  are  found  with  nickel-mangan- 
ese and  nickel-chromium  alloys,  and  the  highest 
amongst  ternary  alloys  are  shown  by  ferro-nickel- 
manganese,  ferro-nickel-chromium,  and  copper- 
nickel-chromium.  Chromium  alloys  withstand  oxid- 
ation at  high  temperatures  better  than  the  cor- 
responding manganese  alloys.  Low  temperature- 
coefficients  were  found  chiefly  amongst  the  copper- 
nickel-manganese  alloys  ;  an  increase  in  the 
resistivity  of  an  alloy  is  usually  associated  with 
a  decrease  in  the  temperature-coefficient,  but  the 
two  are  not  strictly  parallel,  as  shown  by  ferro- 
nickel  and  chromium  alloys.  A  series  of  alloys  of 
copper-chromium  are  indicated  which  have 
relatively  high  conductivities  and  high  tensile 
strengths  ;  e.g..  alloys  containing  from  5  up  to 
17-3  parts  of  clrromium  per  100  parts  of  copper 
show  in  the  hard  drawn  state  a  resistivity  of  3-7  to 
4-3  microhms  per  cm.  cube  and  a  tensile  strength 
of  84,100 — 95.400  lb.  per  sq.  in.,  the  correspondiicj; 
figures  for  the  annealed  alloys  being  2 — 2-5 
microhms  and  55,300 — 66,500  lb.  per  sq.  in. 

— B.  X. 


Blast-furnace  gas  cleaning  machine  ;  A  nor  - 
J.  Ruddiman.  Met.  and  Chem.  Eng..  191" 
608—611. 

The  author  describes  a  device  for  cleaning,  drying, 
and  preheating  blast-furnace  gas  in  order  to 
obtain  higher  temperatures  in  the  blast.  In  the 
preheater.  hot  unscrubbed  gas  from  the  furnace 
passes  downwards  through  flues,  imparting  its  beat 
to  the  scrubbed  gas,  which  is  conducted  through 
a  series  of  tubes.  One  type  of  preheater  described 
acts  both  a<  preheater  and  dust  catcher  for  the  hot 
gas  ;  in  another  type,  it  is  necessary  for  the  hot 
gas  to  have  passed  through  a  primary  dust 
catcher,  the  preheater,  however,  serving  to  remove 
further  quantities  of  dust.  From  the  preheater. 
the  unscrubbed  gas  passes  on  to  the  primary 
scrubber,  which  consists  of  a  series  of  perforated 
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ting  baffle  plates  half  immersed  in  water. 
The  nozzles  in  each  baffle  are  opposite  the  blank 
interspaces  of  the  following  baffle;  thus  the  gas, 
impinging  on  a  moist  surface,  is  cooled  and 
scrubbed.  Spray  pipes  between  the  baffles 
furnish  cooling  water  in  finely  divided  form. 
In  panning  through  the  water  in  the  lower  half  of 
the  tank,  the  plates  are  cleaned.  The  ^a^  then 
pass<  3  on  to  a  tower  where  it  is  further  scrubbed 
and  cooled.  Iii  the  tower  is  a  central  rotating 
vertical  shaft  on  which  are  arranged  a  series  of 
baffles  similar  to  those  in  the  primary  scrubber. 

iys  of  water  are  supplied  between  the  baffles. 
The  rotation  of  the  baffles  imparts  a  rotary 
motion  to  the  gas  passing  up  the  tower,  ensuring 
thorough  cooling,  and  the  water  and  dirt  thrown 
outwards  by  centrifugal  tone,  pass  downwards 
between  the  baffles  and  the  tower,  being  removed 
at  the  bottom.  The  cool,  scrubbed  gas  passes 
back  into  the  series  of  pipes  in  the  preheatet  and 
thence  through  a  brick-lined  stove  main  to  the 
burners. — L.  A.  C. 

Determination  of  iron  in  Ferrum  reduotwm.     Eber- 
hard.  S*    XX. 

Some    substitutes    for    platinum    ware.       Health. 
See  XXIII. 

folorimctric  determination  »i  manganese  by  oxida- 
tion  irith   periodate.     Wulard  and   Greathouse. 
Set  XX III. 

Patents. 
iy  containing  iron,  cobalt,  (mil  silicon.     F.   M. 
t.   Assignor   to   Electro  Metallurgical  Co., 
Niagara  Falls.  X.Y.  U.S.  Pat.   1,247,206,  Nov. 
20,  1917.     Hate  of  appl.,  Apr.  19,  1915. 

THE  allov  contains  iron  55 — 65  "u,  cobalt  30 — W%, 
and    silicon   3 — 0°o. — W.  F.  F. 

Iron  allot/.  J.  M.  Flannerv.  Assignor  to  Standard 
Chemical  Co.,  Pittsburgh,  Pa.  U.S.  Pat.  1.2  17,252, 
Nov.  20,  1917.     Hate  of  appl.,  Feb.  19,  1910. 

An   iron  or  semi-steel   alloy   consists   of   east    iron 
or  semi-steel  and  0  05 — 1%  of  uranium. — W.  F.  F. 

■Open-hearth     [steel]     furnaces  ;      Method     of     and 

apparatus    for    tapping .     M.     A.     Smith, 

Vandergrift,  Pa.  U.S.  Pat.  1,247,606,  Nov.  20, 
1017.      Date  of  appl..  July  17.  1917. 

MOLTEN  Steel  is  discharged  from  a  tapping  spout 
in  front  of  the  furnace  into  a  receptacle  having  an 
opening  in  the  bottom  controlled  by  a  stopper 
operated  manually.  An  overflow  outlet  is  pro- 
vided in  the  upper  edge  of  the  receptacle,  and  a 
-quant  it  \  of  steel  is  always  maintained  in  the 
receptacle  so  that  slag  is  continuously  discharged 
at  the  top  and  thereby  separated  from  the  steel. 
"The  molt i'ii  steel  is  discharged  into  a  ladle  below. 

— W.  F.  F. 

Metallic  articles  ;    Method  of  coatitig to  pro-cut 

ttxidaliim.  M.  L.  Crowe.  Ilolliston.  .Mass. 
U.S.  Pat.  1,247,086,  Nov.  20,  1917.  Date  of 
appl..  Apr.  3.  1915. 
To  produce  a  Mack  or  substantially  black,  rust- 
resisting  finish  on  articles  of  steel  or  iron,  the 
articles  are  immersed  in  a  bath  of  molten  caustic 
soda  and  sodium  nitrate  at  a  temperature  above 
900  P.  i  Iso  C.),  and  subsequently  washed  by 
Immersion  in   boiling  water. — W.  F.  F. 

Blast-furnaces  and  the  like;  Hoists  for  charging 
.      Blast-furnaces     and    the     like.      T.     G. 

Wright  si  hi.  J.  M.  Ringquist,  and  Head,  Wright- 
son,  and  Co.,  Ltd.,  ThornalA -on-Tees.  Eng. 
Pats.  111.592  and  111,593,  Feb.  15,  1917. 
(Appl.    Nos.   227:;  and   227  1  of    1917.) 

■Che  concentrating  machines.  W.  B.  Vanderlip, 
London.     Eng.    Pat.     111,685,     Oct.    5,     1916. 

(Appl.  No.   14.150  of  1910.) 


Zinc;  Electrodeposition  and  extraction  of .    U.  C. 

T. union.  London,  and  J.  N  Pring, Chester.  U.S. 
Pat.  1.217.179.  Nov.  20,  1917.  Date  ol  appl., 
Nov.  7.    19 id 

si  i    Eng    P,  i    16,836  of   1914;  this  J.  1917.  37 

of   certain    metals;     Treatment   oi .     R. 

Lance.  Paris.  Q.S.  Pat.  1,247,413,  Nov.  20,  1917. 
Date  of  appl.,  June  24,  191 1. 

See  Ft.  Pat.  176,304  of  1914;   this  J..  1916,  54. 

Process    oi    treating    aluminous    ores.     U.S.    Pat. 
1,245,383.     See  VII. 


XI.— ELECTRO-CHEMISTRY. 

Patents. 

Electric  batteries.  II.  D.  Henry,  London.  Eng. 
Pat.  1  11,383,  Jan.  17,  1917.  (Appl.  No.  800  of 
1917.) 

In  electric  batteries  containing  a  zinc  negative 
element  and  an  acid  electrolyte,  a  preliminary 
treatment  is  given  to  the  zinc  by  placing  it  in  the 
electrolyte  in  presence  of  a  fully  charged  lead 
dioxide  positive  plate,  discharging  the  battery 
through  a  suitable  resistance  so  as  to  cause  violent 
action  on  the  surface  of  the  zinc,  washing  the  zinc 
free  from  acid,  and  drying  it.  It  is  then  amalgam- 
ated by  applying  mercury  to  the  surface,  or  by 
dipping  it  in  a  solution  of  a  mercury  salt.  The 
action  of  the  electrolyte  on  zinc  so  treated,  when 
the  circuit  is  open,  is  reduced  to  a  minimum. 
The  exposed  area  of  the  zinc  element  is  reduced  so 
that  oidy  so  much  is  sulphated  as  is  necessary 
for  the  required  amperage.  This  is  found  to  be 
about  l-40th  of  the  area  ot  the  lead  positive  plate, 
and  the  zinc  may  be  made  in  the  form  of  a  block, 
cube,  or  disc,  partly  covered  by  an  acid-proof 
impermeable  coating  so  as  to  reduce  the  surface  to 
the  required  extent. — F.  Sp. 

Insulating  compound  and  process  oi  making  same. 
S.  Satow.  Sendai.  Japan.  U.S.  Pat.  1,245,980, 
Nov.  6,  1917.  Date  of  appl.,  Dec.  30,  1910. 

An'  insulating  compound  is  produced  by  mixing 
formaldehyde  and  a  fibrous  body  with  a  liquid, 
adhesive,  glue-like  mass  of  glutinised  vegetable 
proteins. — F.  Sp. 

Electrolytic  cells.  F.  G.  Wheeler,  Appleton,  Wis.. 
U.S.A.  Eng.  Pat.  102,0  19.  Oct.  24,  1910.  (Appl. 
No.  15.137  of  1916.)  Under  Int.  Conv.,  Oct. 
30,    1915. 

See  U.S.  Pat,  1.230.025  of  1917  :   this  J..  1917,  1053. 


XII.— FATS;  OILS;   WAXES. 

Copra  ;   Experiments  on  the  preparation  of in 

Joe, i.     M.     P..     Smits.     Teysmannia,    1916,  27, 
495—501.     Bull.    Agric.    Intell.,   1917.  8.  1253. 

It  was  found  that  500  very  ripe  coconuts  weighing 
844-35  kilos,  yielded  127-15  kilos,  of  copra,  whilst 
500  nearly  ripe  nuts  weighing  952 -80  kilos,  gave 
128-75  kilos,  (i.e..  150  grins,  and  135  grins,  per 
kilo,  respectively).  There  was  also  no  material 
difference  between  the  yields  from  nuts  picked 
near  the  coast  and  those  collected  inland.  The 
variety  of  nuts  known  as  "  kerambil  sirah  " 
gave  a  much  better  yield,  both  of  copra  and  oil, 
than  the  variety  "  kerambil  idjau,"  which  is  also 
common  in   Java. — C.  A.  M. 
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Catalytic    hydrogenation     [of    oils] ;     Influence    of 

carbon  monoxide  on  the  velocity  of .     E.  B. 

Masted.    Faraday    Soc,    Dec,    1917,    7    pages. 

Especial  interest  attaches  to  the  effect  of  carbon 
monoxide  on  the  catalytic  hydrogenation  of  oils, 
owing  to  the  fact  that  hydrogen  prepared  com- 
mercially from  water-gas  usually  contains  a  small 
amount  of  carbon  monoxide.  In  the  experiments 
described,  pure  neutral  olive  oil  was  hydrogenated 
in  a  vessel  which  was  mechanically  agitated  in  an 
oil-bath  maintained  at  180°  C.  The  hydrogena- 
tion vessel  was  charged  with  10  grms.  of  the  oil 
and  a  catalyst  containing  0-1  grin,  of  nickel,  and, 
after  being  exhausted  by  means  of  a  Geryk  pump, 
in  successive  experiments  pure  hydrogen  and 
hydrogen  containing  from  0-25  to  2-0%  of  purr 
carbon  monoxide  respectively  were  admitted 
and  the  amounts  of  absorption  were  measured 
by  reading  the  volumes  of  gas  left  in  burettes 
connected  with  the  hydrogenation  vessel.  It  was 
found  that  when  the  hydrogen  contained  as  little 
as  0-25%  of  carbon  monoxide,  hydrogenation  for 
several  hours  was  necessary  to  introduce  into  the 
oil  the  same  volume  of  gas  as  was  absorbed  in 
one  hour  in  the  case  of  pure  hydrogen.  The  first 
traces  of  carbon  monoxide  are  relatively  the  most 
poisonous,  and  the  inhibitive  effect  of  successive 
increases  in  the  proportion  of  carbon  monoxide 
decreases  with  the  rise  in  the  proportion.  The 
toxic  action  of  carbon  monoxide  may  be  distin 
guished  from  the  diluting  action  of  any  foreign 
gas  which  merely  obstructs  the  hydrogenation. 
This  diluting  effect  may  be  calculated  theoretically, 
and  the  result  deducted  from  the  total  effect 
experimentally  determined. — C.  A.  M. 

Fir    seed    oil.     J.    Prescher.     Pharm.     Zentralh.. 
1917,  58,    533—534. 

Fir  seeds  yield  a  clear  yellow  drying  oil  having 
the  following  physical  and  chemical  characters  : — 
sp.  gr..  0-925  ;  '  refractometer  reading  at  25°  C, 
78-2  ;  iodine  value,  155-8  ;  saponif.  value  182-6  ; 
acid  value,  0-8  ;  Reichert-Meissl  value,  1-2. 
The  seeds  contain  about  33%  of  oil  on  the  dry 
substance. — W.  P.  S. 

Iodine  value  of  oils  and  fats  ;  Comparison  between 
the  brotnide-bromate  method  and  the  methods  of 

Hiibl  and  of  Wijs  for  the  estimation  of  the . 

C.  Kelber  and  H.  Rheinheinier.  Arch.  Pharm., 
1917.  255,  417—424. 

Comparative  experiments  on  the  estimation  of 
the  iodine  value  of  certain  fats  and  oils  by  Gabel's 
method  (Arch.  Pharm..  1912.  250,  72)  and"  by 
the  methods  of  Hiibl  and  of  Wijs  led  to  the  follow- 
ing conclusions.  Oils  and  fats  with  small  iodine 
values,  including  hydrogenised  oils  which  before 
hardening  had  large  iodine  values,  give  con- 
cordant results  by  "all  three  methods  "~  provided 
that  a  sufficiently  long  time  is  allowed  for  the 
action  of  the  halogen  solution.  Oils  with  large 
iodine  values  yield  trustworthy  results  by  the 
methods  of  Hiibl  and  Wijs  ;  the  bromide-bromate 
method,  however,  always  gives  too  low  results  in 
these  cases.  The  authors  prefer  Wijs'  method  to 
that  of  Hiibl  on  account  of  the  stability  of  the 
solution  and  the  shorter  time  required' for  the 
estimation. — C.  S. 

Comparative  keeping  qualities  of  palm-kernel, 
coconut,  ground  nut  [arachis\  and  other  oil-cakes. 
Godden.     See  XIXa. 

Comparative     digestibility     of     palm-kernel     cake, 

extracted  palm-kernel  meal,  and  undecorticated 
cottonseed  rale.  Crowther  and  Woodman.  See 
XIXa. 

Influence  of  palm-kernel  cake  upon  the  composition 
of  milk-fat.  Crowther  and  Woodhouse.  See 
XIXa. 


Patents. 

[Hydrogenising]   oils  ;    Process   and   apparatus  for 

treating .   C.  Ellis,  Montclair,  N..J.   U.S.Pat. 

l,247,095,Nov.20,197.  Date  of  appl.,May  2,  1917. 
The  apparatus  consists  of  a  reaction  vessel  con- 
nected with  a  number  of  gas-holders  by   means 

I  of  pipes  and  valves.  Hydrogen  is  passed  from  one 
of  the  gas-holders  to  the  reaction  vessel  containing 
the  oily  material  and  catalyst,  the  once-used 
unabsorbed  gas  being  collected  in  a  separate  gas- 
holder. The  once-used  hydrogen  is  passed  into 
the  reaction  vessel  a  second  time  and  the  un- 
absorbed gas  is  collected  in  yet  another  separate- 
gas-holder.  Such  partial  absorptions  and  collec- 
tions of  unabsorbed  gas  are  continued  until  the 
desired  hydrogenation  has  been  effected.     A  heat- 

i  economising  device  is  provided  enabling  a  trans- 
ference of  heat  units  to  take  place  between  gas 
leaving  the  reaction  vessel  and  that  entering. 

— A.  de  W. 

Oily  materials  ;  Process  of  treating preparatory 

to  hydrogenation.  C.  Ellis,  Montclair,  N.J. 
U.S.  Pat.  1.247,516,  Nov.  20,  1917.  Date  of 
appl.,  Mar.   15,    1915. 

i  Oily  material  containing  substances  inimical  to» 
j  the  activity  of  a  nickel  catalyst  is  treated  with  a 
finely  divided  "  detoxicating  material "  containing- 
copper  hydroxide.  The  copper  hydroxide  and 
absorbed  "  catalyst  poisons  "  are  then  removed 
!  from  the  oil,  which  is  afterwards  mixed  with  nickel 
catalyst  and  hvdrogenised  in  the  usual  way. 

—A.   DE*W. 

Coconut  oil ;    Process  for  the  extraction  of  . 

G.  G.  Turner,  New  York,  and  C.  H.  Leighton,. 
Brooklvn.  N.Y.  U.S.  Pat.  1,247,597,  Nov.  20^ 
1917.     Date  of  appl.,  Apr.  21,  1917. 

Coconut  oil  is  obtained  from  copra  or  the  like  by 
soaking  the  finely  comminuted  "  meat  "  in  a. 
solution  of  sodium  chloride  of  at  least  3  %  strength, 
with  agitation,  until  the  oil  is  completely  separatee? 
from  the  remaining  material.  The  oil,  together 
with  a  part  at  least  of  the  other  material,  is 
J  separated  by  sedimentation  and  is  passed  through 
a  centrifugal  specific  gravity  separator  and  finally 
clarified. — -A.  de  W. 


XIIL— PAINTS  ;   PIGMENTS ;  VARNISHES  ; 
RESINS. 

Patents. 

Coloured   calcimines    [distempers]  ;    Preparation   of 

ingredients   for    the    production    of -.     A.    B_ 

Merrv,  Springfield,  Mass.,  Assignor  to  The 
Cott-A-Lap  Co.,  Somerville.  N.J.  U.S.  Pat. 
1,247,128,  Nov.  20.  1917.  Date  of  appl,,  Mar. 
27,   1914.     Renewed  Oct.   1,   1917. 

A  coloured  calcimine  is  made  and  preserved 
ready  for  use  by  preparing  units  of  calcimine  body 
material  and  separate  units  of  colour  material 
differing  if  necessary  as  to  colour,  the  calcimine 
units  and  colour  units  being  kept  separate  until 
shortly  before  use.  The  units  may  be  in  the  form 
of  solid  tablets. — A.  DE  W. 

Lacquer  and  process  of  making  same.  Lacquered 
product  and  process  of  making  same.  S.  Satow,- 
Sendai,  Japan.  U.S.  Pats,  (a)  1.245,981  and 
(b)  1,245.982.  Nov.  6,  1917.  Dates  of  appl., 
Dec.  30,  1916,  and  Feb.  1,  1917. 

(a)  A  lacquer  is  produced  by  "glutinising"  vege- 
table  proteins   with   a   phenol   to   form   a   liquid,. 
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adhesive,  glue-like  mass,  and  treating  it  with  an 
re  methylene  compound,  e.g.,  formaldehyde, 
controlling  the  consistency  it  necessary  with 
benzene.  (B)  Brick,  cement,  tile,  or  similar  sub- 
stances are  shaped  without  beat,  and  the  surfaces, 
•  r.ii'K  after  the  removal  of  air,  are  coated 
with  a  glaze  consisting  of  a  liquid,  adhesive,  glue- 
like mass  produced  l>y  condensing  vegetable 
proteins  with  an  active  methylene  compound. 

— F.  8P. 

Linoleum-like  substance  and  process  of  making 
same.  S.  Satow.  Sendai.  Japan.  1  .s.  I'ai. 
l,246,978,Nov.6,1917.  Date  of  appl.,Dec.ll, 1916. 

A      l.lNol.Ki  M-I.IKI'     substance      is      produced      by 

glutinising  vegetable  proteins,  incorporating  with 

the  mass  a  tiller  containing  cork  dust,  and  rolling 
the  product  on  to  a  fabric — F.  Sp. 


XIV.— INDIA-RUBBER  ;   GUTTA-PERCHA. 
Patent. 

Rubber  substitute  and  process  of  making  same. 
s.  Satow.  Bendai,  Japan.  U.S.  Pat.  1,245,979, 
Nov.  8,  1017.  Date  of  appl.,  Dec.  11,  1916. 
A  iubber  substitute  is  produced  by  mixing 
glutinised  vegetable  proteins  and  vulcanised  oil, 
or  by  mixing  glutinised  vegetable  proteins  with  a 
phenol,  an  oxidising  oil,  an  active  methylene  com- 
pound, and  an  alkali,  and  vulcanising  the  product. 

— F.  Sp. 


XV.-LEATHER  ;     BONE  ;     HORN ;      GLUE. 
Patents. 

Artificial  leather  and  process  of  making  same  S. 
Satow,  Sendai,  Japan.  U.S.  Fat.  1,245,977, 
Nov.  ti,  1917.     Date  of  appl.,  Dec.  11,  1916. 

ARTIFICIAL  leather  is  produced  by  mixing  together 
"glutinised  vegetable  proteins,cellulose  derivatives, 
a  sticky  viscid  substance,  fibrous  material, 
a  condensing  agent,  and  an  alkali. — F.  Sp. 

Proteidal  [plastic']  composition  and  process  of  making 
name.  S.  Satow,  Sendai,  Japan.  U.S.  Pat. 
1,245,984,  Nov.  6,  1917.  Date  of  appl.,  May 
17,  1917. 

Veoktable  proteins  are  separated  from  material 
containing  them,  then  "  glutinised,"  and  mixed 
with  the  residue  of  the  material  from  which  they 
were  separated  to  form  a  plastic  composition. 

— F.  Sp. 

Binding     and     cohering     composition.     U.S.     Pat. 
1,247,595.     See  I. 


XVI—  SOILS ;  FERTILISERS. 

Amnion! firat ion  [in  soils]  ;   Influence  of  the  chemical 
Structure  "f  the  compounds  to  be  ammonified  upon 

the  rate  of .     K.  Mivake.     J.  Amer.  Chem. 

Soc,  1917.  39,  2378—2382. 

The  rates  of  ammonification  of  leucine,  tyrosine. 
at  etanilide,  benzanilide,  acetamide,  and  benzamide 
in  five  different  soils  were  observed.  The  soils 
were  air-dried  and  sifted  and  then  mixed  with 
the  compound  and  water  in  the  proportion  of 
100  grms.  of  soil,  a  quantity  of  the  compound 
equivalent  to  100  mgrms.  of  nitrogen,  and  10  c.c. 
of  water.  Samples  were  withdrawn  at  intervals  up 
to  lti  days  and  the  ammonia  produced  determined 
by  distillation  with  magnesia.  The  average 
figures  of  the  highest  amounts  of  ammonia  pro- 
duced tin  mgrms.  of  ammonia-nitrogen  from 
100    mgrms.    equivalent    nitrogen    per    100    grms. 


of  soil)  were  as  follows  : — acetamide.  88'36  ; 
leucine,  76-46  j  tyrosine,  59*28;  benzamide, 
8-07  :  acetanilide,  5-28  ;  benzanilide,  5-30.  The 
variation  anion.;  the  -oils  was  considerable,  the 
extreme  figures,  e.g.,  tor  acetamide  being  71 
and  95-6  and  for  benzanilide  a  trace  and  14. 
The  author  concludes  thai  fattj  compounds  are 
more  easily  ammonified  than  aromatic  com- 
pounds,   and    tpounds    containing    the    amino 

group  more  easily  than  those  containing  the 
amino  group. —  B.  V.  S. 

Nitrogen    transformations    in    soils  ;     Influence    of 
Sodium    nitrate    \ipo>i with    special    reference 

to  Us  availability  and  that  of  other  nitrogenous 
manures'.  D.  A.  Coleman.  Soil  Sci.,  1917,  4, 
345—432. 

A  very  full  historical  review  of  the  literature  is 
given  and  the  results  referred  to  are  discussed  to 
some  extent.  The  influence  of  sodium  nitrate 
upon  nitrogen  transformations  in  soils,  as  shown 
by  its  effect  upon  the  ammonifying,  nitrifying, 
and  nitrogen-fixing  powers  of  seven  types  of  soil, 
has  been  studied.  Applications  of  sodium  nitrate 
markedly  increase"  the  simplification  of  protein 
substances  applied  to  the  soil,  the  increase  varying 
with  the  organic  substance  used,  cottonseed  meal 
being  ammonified  to  a  greater  extent  than  dried 
blood.  Acid  phosphate  (superphosphate)  in- 
creases the  ammonification  of  dried  blood  nitrogen 
but  potash  in  the  form  of  potassium  chloride  has 
very  little  effect.  In  alkaline  soils  sodium  nitrate 
loses  to  a  large  extent  its  stimulating  effect  owing 
to  an  increase  in  the  numbers  of  bacteria  which 
assimilate  the  simplified  material  and  also  owing  to 
a  rearrangement  of  the  soil  flora.  Of  the  soil 
flora  studied,  the  fungi  respond  most  to  the  appli- 
cation of  sodium  nitrate,  and  the  bacteria  next, 
the  stimulating  effect  being  due  to  the  anion. 
Sodium  nitrate  at  first  stimulates  the  nitrification 
of  dried  blood,  cottonseed  meal,  and,  to  a  lesser 
extent,  of  ammonium  sulphate,  but  when  present 
in  large  quantities  it  depresses  nitrification.  The 
same  is  true  of  its  effect  on  nitrogen  fixation  by 
azotobacter.  For  dressings  up  to  5000  lb.  per 
acre,  the  effect  of  sodium  nitrate  on  the  activity 
of  nitrobacter  is  the  same  as  on  that  of  nitro- 
coccus,  but  with  larger  dressings  the  activity  of 
nitrobacter  is  inhibited.  The  action  of  this  salt 
is  thus  most  adverse  towards  the  nitrogen-fixing 
bacteria,  less  detrimental  to  the  nitrifying  group, 
and  still.  less  to  the  ammonifying  group.  As 
applied  in  agricultural  practice  it  generally  en- 
hances the  activity  of  the  two  latter  groups, 
whilst  depressing  the  activity  of  the  first  group 
of  organisms. — W.  G. 

Farmyard  manure  ;    Changes  taking  place  during 

the   storage   of .     E.    J.   Russell   and   E.   H. 

Richards.    J.    Agric.    Sci.,    1917,   8,    495—563. 

The  variation  of  the  dried  matter  and  combined 
nitrogen  occurring  during  storage  of  farmyard 
manure  under  various  conditions  was  investigated. 
It  is  shown  that,  owing  to  an  oscillation  between 
aerobic  and  anaerobic  conditions  in  the  heap, 
considerable  loss  of  nitrogen  in  the  free  state 
occurs.  The  authors  explain  this  loss  of  free 
nitrogen  on  the  general  hypothesis  that,  under 
anaerobic  conditions,  molecular  groupings  tend  to 
arise  which  become  unstable  as  soon  as  aerobic 
conditions  set  in,  and  vice  versd.  It  is  known  that, 
on  the  entry  of  air,  certain  carbon  compounds 
formed  under  anaerobic  conditions  may  be  con- 
verted into  compounds  with  shorter  chains,  by 
the  elimination  of  CH,-,  and  it  is  suggested  that 
some  complex  nitrogen  compound  may  be  con- 
verted into  a  simpler  compound  by  elimination  of 
nitrogen.  Alternate  nitrification  and  denitrifica- 
tion  in  the  heap  is  but  a  special  case  of  this. 
The  conditions  to  be  aimed  at  in  storing  farmyard 
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manure  are  complete  anaerobic  conditions,  pre- 
ferably at  26°  C.  and  further  experiments  on  the 
practical  side  are  in  progress  in  connection  with 
this   point. — W.  G. 

Fumigation    with    hydrocyanic    arid  ;     Studies    in 

greenhouse -.      Physiological    effects    on    the 

plant.  W.  Moore  and  J.  J.  Willaman.  J.  Agric. 
Res..  1917,  11,  319— 33S. 
The  presence  of  hydrocyanic  acid  in  the  plant 
after  fumigation  was  proved  by  grinding  up  the 
tomato  plants  used,  adding  5%  tartaric  acid 
solution,  and  slowly  distilling  off  any  hydrocyanic 
acid  into  caustic  soda.  As  much  as  001%  of 
hydrocyanic  acid  in  the  dry  plant  was  present  in 
some  cases,  and  this  caused  severe  injury  to  the 
plant.  The  acid  gradually  disappeared  within 
a  few  hours  in  all  cases.  The  immediate  effect 
of  the  presence  of  the  acid  in  the  plant  was  a 
sudden  reduction  in  the  oxidase  and  catalase 
activity  after  fumigation,  followed  by  a  fairly 
rapid  and  permanent  recovery.  Resulting  from 
these  respiratory  changes,  there  was  an  inhibition 
of  photosynthesis  and  of  the  translocation  of 
starch,  which  required  several  days  for  complete 
restoration.  There  was  also  an  increased  perme- 
ability in  the  leaf  septa  and  a  more  rapid  cuticular 
respiration,  which  led  to  wilting  of  the  plant  ; 
if  the  fumigation  had  been  severe,  the  wilting 
was  permanent  and  the  plant  died.  There  was  a 
stimulation  of  growth  in  those  plants  winch  had 
been  fumigated  without  injury  and  an  increase  in 
the  yield  of  fruit.  No  change  was  found  in  the 
chemical  composition  of  the  plants  as  a  result  of 
the    fumigation. — J.  H.  J. 

Hydrocyanic  acid  gas  as  a  soil  fumigant.     E.  R.  de 

Ong.  J.  Agric.  Res.,  1917,  11,  421—430. 
Experiments  were  made  to  determine  the  relation 
between  the  least  dose  of  hydrocyanic  acid  which 
was  toxic  to  insects  and  the  largest  dose  which  was 
non-toxic  to  plants.  The  physical  and  chemical 
action  of  the  gas  in  soil  was  also  investigated.  A 
solution  of  1  grm.  of  sodium  cyanide  in  1  litre  of 
water  acidified  with  dilute  sulphuric  acid,  when 
placed  in  an  enclosed  space,  caused  the  air  of  the 
space  to  contain  0-3  %  of  hydrocyanic  acid. 
Other  strengths  of  hydrocyanic  acid  in  air  were  ' 
prepared  similarly,  and  various  insects  placed  in 
the  air  space.  0-0046%  of  the  gas  in  air  was  the 
least  toxic  amount  for  the  house  fly,  whilst  beetles 
required  0-0365%.  0-0046%  of  the  gas  also 
retarded  the  germination  of  lettuce  seed,  although 
the  seeds  were  not  killed  by  much  higher  concen- 
trations. Seedlings  were  not  affected  by  treat- 
ment twice  as  strong  as  the  toxic  dose  for  flies, 
and  cuttings  were  very  much  more  resistant.  For 
experiments  with  soil,  it  was  found  necessary  to 
generate  the  gas  in  the  soil  from  sodium  cyanide 
and  sulphuric  acid.  Water  and  soil  absorbed  the 
gas  very  strongly,  and  the  variability  of  the 
absorption  by  soils  of  varying  characters  prevented 
any  determination  of  the  amount  necessary  to 
destroy  insects  and  at.  the  same  time  be  safe  for 
plants.  A  sandy  soil  took  up  the  gas  in  proportion 
to  the  water  present,  but  in  a  clay  soil  the  gas 
entered  into  combination  with  the  soil  constituents 
or  else  was  adsorbed  by  the  soil  particles.  The 
gas  diffused  very  slowly  in  wet  soils,  but  fairly 
rapidly  in  moist  soils.  It  proved  satisfactory  as  a 
fumigant  for  porous  soil,  seed  beds,  and  potting 
soil.— J.  H.  J. 

XVIII.— FERMENTATION    INDUSTRIES. 

]Vine ;    Separation    and    determination    of    lactic, 

succinic,  and  malic  acids  in .     J.  Laborde. 

Comptes  rend..  1917.  165,  793—795. 

Dry  wines.     Fifty  c.c.  of  the  wine  is  neutralised 

with  potassium  hydroxide  solution.  5%  mercuric 

.  acetate  solution  is  added  in  quantity  just  sufficient 


to  precipitate  the  tannins,  the  mixture  is  heated 
at  50°  C.,  filtered,  and  the  precipitate  washed 
twice  with  warm  water.  To  the  filtrate  is  added 
a  quantity  of  N/1  sulphuric  acid  equal  to  the 
amount  of  alkali  used  for  the  neutralisation  phis  a 
further  amount  equivalent  to  the  difference 
between  the  total  alkalinity  of  the  ash  expressed  as 
potassium  bitartrate  and  the  alkalinity  of  the 
potassium  bitartrate  corresponding  with  the  total 
tart  arii'  acid  present.  The  solution  is  then 
evaporated  to  a  syrup,  water  is  added,  and  the 
evaporation  repeated.  The  residue  is  treated 
with  animal  charcoal  (2  grins.),  sand,  and  25  c.c. 
of  95%  alcohol,  and  extracted  with  ether  (50  c.c), 
the  extraction  being  twice  repeated  with  15  c.c. 
of  a  mixture  of  equal  volumes  of  alcohol  and 
ether.  The  extracts  are  filtered,  the  filtrate  is 
evaporated  to  a  few  c.c.  and  this  residual  solution 
is  treated  with  0-2  grm.  of  animal  charcoal  and 
10  c.c.  of  water,  and  filtered.  The  filtrate  is 
neutralised,  while  boiling,  with  alkali  solution 
(calcium  hydroxide  solution),  evaporated  to  8  c.c, 
1  drop  of  50  %  acetic  acid  is  added,  followed  by 
90  c.c.  of  warm  95%  alcohol.  The  mixture  is 
tieated  to  boiling  and  the  precipitated  calcium 
malate  and  succinate  are  filtered  off  and  washed 
with  hot  85  %  alcohol  ;  a  determination  of  calcium 
in  the  filtrate  gives  the  quantity  of  lactic  acid 
present.  The  precipitate  is  then  dissolved  in 
boiling  water  (a  small  amount  of  calcium  phosphate 
may  remain  insoluble),  the  solution  is  evaporated 
to  8  c.c.  and  treated  with  1  c.c.  of  glacial  acetic 
acid  and  90  c.c.  of  95%  alcohol.  The  mixture  is 
boiled  and  the  precipitated  calcium  malate  is 
collected  and  washed  with  85%  alcohol  acidified 
with  acetic  acid.  Determinations  of  calcium  in 
the  precipitate  and  filtrate,  respectively,  give  the 
quantities  of  malic  and  succinic  acids  present.  If 
citric  acid  is  contained  in  the  wine  it  is  precipitated 
with  the  malic  acid.  Sweet  icines.  After  removal 
of  tannins  and  treatment  with  sulphuric  acid,  the 
solution  is  evaporated  to  a  syrup,  10  to  20  c.c  of 
alcohol  is  added  and  the  mixture  is  extracted  with 
50  c.c.  of  ether.  After  the  ethereal  layer  has  been 
decanted,  the  extraction  with  alcohol  and  ether  is 
rep  sated  once  or  twice.  The  extracts  are  then 
evaporated  and  the  residue  used  for  the  determin- 
ations as  described.  Normal  wines  contain  about 
0-70  grm.  of  succinic  acid  per  litre  ;  the  quantities 
of  lactic  and  malic  acids  vary  considerably 
according  to  the  origin  and  quality  of  the  wine. 

— W.  P.  S. 

Carbone  method  for  retting  textile  plants  by  micro- 
biological action.  Carbone  and  Tombolato. 
Sec  V. 

Enzymes     of     milk     and     butter.     Thatcher     and 
Dahlberg.     See  XIXa. 

Digestibility  of  dried  yeast.     Crowther  and  Wood- 
man.    See  XIXa. 

Patext. 

Process    of    obtaining    proteid    matter    from    maize. 
U.S.  Pat.  1.245,818.     See  XIXa. 


XIXa.— FOODS. 

Milk     and     butter  ;      Enzymes     of- 


E.     W. 

Thatcher  and  A.   0.  Baldberg.   J.  Agric.   Res.. 

1917.  11.  437—450. 
In  the  ca.se  of  milk  it  was  found  that  the  use  of 
1%  of  chloroform  to  prevent  bacterial  action 
prevented  proteolysis  also,  and  the  same  result 
was  brought  about  by  15%  of  sodium  chloride. 
In  following  the  protease  in  flesh  milk  through 
the  process  of  butter  making,  it  was  found  that 
protease  was  slightly  increased  in  the  separated 
cream  and  was  highly  concentrated  in  the  separator 
slime,  and.  in  general,  the  protease  increased, 
along    with    the    increase    in    the    proportion    of 
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casein  nitrogen  in  the  total  nitrogen.  In  butter 
the  protease  cannot  act  because  oi  the  high 
content.  The  activity  ol  an>  lipase  in  butter 
was  t'">  small  to  be  accurately  measured.  No 
oxidase  could  be  found  in  milk  and  butter,  and 
the  amount  of  peroxidase  was  verj  small.     Cata- 

was  present  in  milk  and  butter.  The  enzyme 
content   of  butter  was  very  small  on  account   of 

high  dilution  with  fat,  and  it  is  concluded 
that  ensymic  action  is  not  a  factor  in  the  deterior- 
ation i    in  POld   sfrage. — J.H.J, 


Pabn-kernel   cake;      Influence    of 


upon  (he 
composition  of  milk-fat.  ('.  Cirowther  and  II. 
Woodhouse.   J.    Igric.   Sci.,  1917,  8,   4:>1 — 454. 

Palm-keknel  cake  at  the  rate  of  2  H>.  per  head 
per  day  was  fed  to  COWS  at  mass.  Samples  Of 
the  milk-fat  from  each  COW  were  taken  twice  a 
week  and  the  following  determinations  made 
(hereon  :  -  Koettstorfer  (saponification)  value  ; 
Reichert-Wollny  value;  Polenske  value;  iodine 
absorption,  and  refractive  index.  The  results 
with  each  com  Bhow  a  rise  in  the  first  three 
values  and  a  fall  in  the  iodine  absorption  and 
retractive  index,  as  an  apparent  consequence  of 
feeding  with  palm-kernel  rake.  The  differences 
in  the  cases  of  the  Reichert-Wollny  and  Polenske 
values  were,  however,  small  in  comparison  with 
the    probable    errors. — \V.  G, 

Palm-kernel,     roan}, it.     ground-nui     [araehis],     and 
other    oil-cake*  :     Comparative    keeping    qualities 

of .     W.    Godden.    J.    Agric.  Sci.,    1917,  8. 

419—428. 

Palm-kernel,  coconut,  and  ground-nut  cakes 
were  compared  with  linseed,  undecorticated 
cottonseed,  "  soycot,"  and  soya  cakes.  So  far  as 
keeping  properties  are  concerned,  palm-kernel 
cake  compares  favourably  with  most  of  the  oil- 
cakes commonly  used  on  farms.  During  storage 
under  ordinary  farm  conditions  the  only  change 
which  occurs  is  one  common  to  all  the  oil-cakes 
examined,  namely,  an  increase  in  the  free  fatty 
acid  content  of  the  oil.  During  incubation  in  a 
moist  state  at  37°  C,  on  only  four  of  the  cakes 
examined,  namely  cottonseed,  ground-nut, 
"  soycot,"  and  soya  cakes,  was  there  any  marked 
development  of  moulds,  this  being  accompanied 
by  a  loss  of  organic  matter,  the  loss  being  distri- 
buted between  the  oil  and  the  soluble  carbohy- 
drates of  the  cake.  Dry  storage  is  essential  to 
prevent  moulding  and  the  consequent  loss  of 
organic    matter.— W.  G. 

Palm-kernel      cake,    c-xtractcd    palm-kernel     meal, 
and  undecorticated  cottonseed  cake  ;    Comparative 

digestibility     of  .        0.       I'rowther        and 

H.  E.  Woodman.  J.  Agric.  Sci.,   1917,8,  429— 
447. 

Two  kinds  of  palm-kernel  cake,  one  of  cottonseed 
cake,  and  one  of  palm-kernel  meal,  were  fed  in 
turn  to  two  sheep  on  a  basal  ration  of  "seeds" 
hay.  ami  from  the  experimental  results  the  follow- 
ing digestion  coefficients  were  calculated,  making 
due  allowance  for  the  presence  of  metabolic 
products   in  the   faeces : 


Ondeoort. 

cotton- 
seed cake. 

Pulm 
kernel 

cake. 

palm 

kernel 
meal. 

% 
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74-7 
(J 

62  0 
34-6 
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70-8 
7.V4 
38-5 

78-6 

20-6 

O' 

7'.  7 

79-2 

Crude  protein  (corrected)  . . 

1 

96  S 

Nltro0BH-&M  extnctlVBS    .. 

86  0 
448 

-W.  G. 


Feast;    Digestibility  of  dried .     c.  Crowther 

and    H.  E.  Woodman.  J.  Agric.    Sci.,     1917.8. 
lis      ISO. 

The  digestion  coefficients  obtained  with  a  "low- 
grade  "  sample  of  dried  yeast  fed  to  sheep  along 

with  "  seeds"   hay  .vere  :-^-organic  mailer.  93-5%  : 

crude  protein,  96-6%;  true  protein,  96-0%; 
nitrogen-free  extractives,  96-9%.  Owing  to  the 
very  small  proportions  of  ether  extract  and 
crude  fibre  in  the  dried  yeast,  it  was  not  possible 

to    measure    the    digestibility    of    these    ingredients. 

— W.  G. 

Cocoa  powders  ;  Examination  of for  the  content 

Of  husks.  O.  Keller.  Arch.  I'harm.,  1917,  255. 
405—416. 

Ai.b  cocoas  examined  by  the  author  during  tin- 
last  six  months  have  been  adulterated  with  husks, 
and  a  simple,  trustworthy  method  Of  estimating 
the  latter  is  very  desirable.      The  author  criticises 

various  chemical  and  mechanical  methods  which 
have  been  ju'oposed  and  describes  in  some  detail 
a  method  based  on  his  observations  that  the 
ethereal  extract  of  pure  cacao  kernels  is  colourless 
or  faintly  yellow  whilst  the  extract  of  the  husks 
is  distinctly  brown  (Apoth.-Zeit.,  1915,  560). 
Two  grams  of  the  cocoa  powder  and  15  c.c.  of  ether, 
are  frequently  shaken  for  24  hours  in  a  well- 
stoppered  vessel  at  the  ordinary  temperature,  the 
shaking  being  discontinued  during  the  last  2  or  3 
hours.  Ten  c.c.  of  the  supernatant  liquid  is 
pipetted  into  a  test-tube  and  filtered  through 
kieselguhr.  repeatedly  if  necessary,  until  a  clear 
filtrate  is  obtained,  into  one  comparison  tube  of  a 
colorimeter.  The  test-tube  and  filter  are  washed 
with  so  much  ether  that  after  the  washings  have 

1 n  added  to  the  solution  in  the  comparison  tube 

the  liquid  has  a  depth  of  5  cm.  The  second 
comparison  tube  contains  water  having  a  depth 
of  5  cm.  and  to  it  is  added  ferric  chloride  (the 
liquid  must  be  freshly  prepared  from  officinal 
liq.  ferri  sesquichlor.  and  contain  0-1  grm.  of  iron 
in  100  c.c.)  until  the  colours  of  the  liquids  viewed 
from  above  have  the  same  strength.  The  com- 
parison is  repeated,  with  the  difference  that  the 
quantity  of  water  is  diminished  by  a  volume 
equal  to  that  of  the  ferric  chloride  solution  added. 
The  volume  of  ferric  chloride  solution  required 
increases  with  the  husk  content  of  the  powder. 
Pure  cocoa  powder  containing  54%  of  fat  requires 
2-4  c.c.  of  the  ferric  chloride  solution  ;  pure  husk- 
free  powder  requires  1-4  c.c.  ;  pure  husks  require 
at  least  3-5  c.c,  the  average  value  being  4-4  to 
4-5  c.c.  The  author  is  of  opinion  that  powders 
containing  20  %  or  more  of  fat  and  requiring 
2-5  c.c.  or  more  of  the  ferric  chloride  solution  have 
been  adulterated  with  husks. — C.  S. 

Patents. 

Condensed  buttermilk  and  buttermilk  powder;   Pro- 
cess   and   apparatus  for   the   production    of . 

E.  C.  P.  Marks.  London.  From  Merrell-Soule 
Co.,  Syracuse,  X.Y..  I'.S.A.  Eng.  Pat.  111,340, 
Nov.  24.  191ti.     (Appl.  Xo.  115,857  of  1916.) 

Buttermilk  is  concentrated  by  causing  it  to  flow, 
by  centrifugal  action,  upwards  in  the  form  of  a 
thin  layer  over  the  interior  walls  of  a  heated 
vertical  cylinder  from  which  the  air  is  exhausted. 
The  concentrated  buttermilk  escapes  from  the 
top  of  the  cylinder  and.  after  passing  through  a 
beating  coil,  is  atomised  into  a  chamber,  a  current 
of  drv  air  also  being  introduced  into  the  chamber. 

— W.  P.  S. 

Milk;     Modified [for     infants],     E.     C.     R. 

.Marks.  London.  Prom  Merrell-Soule  Co..  Syra- 
cuse, N.Y.,  U.S.A.  Eng.  Pat.  111.341,  Nov.'  21, 
191b.     (Appl.  No.  16,859  of  1910.) 

The  modified  milk  is  obtained  by   mixing  milk, 
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cream,  and  whey  in  suitable  proportions,  e.g.,  270 
lb.  of  milk  containing  3-5%  of  fat,  45  lb.  of  cream 
containing  26  °0  of  fat,  and  1000  lb.  of  whey  are 
mixed.  The  mixture  is  sterilised  at  180°  F. 
[82  I  .  ■  and  converted  into  a  dry  powder  by 
atomising  it  into  a  current  of  dry  air.  The 
resulting  powder  contains  approximately  :  fat  18, 
lactose  57  8,  •  asein  8-6,  lactalbumin  7-5,  ash  7-3, 
and  water  1*2%,  and  is  composed  of  spherical 
particles  practically  devoid  of  bacteria  but  con- 
taining active  enzymes. — W.  P.  S. 


Canning;   Process  of- 


K.    Miyauchi,    Kago- 


shima-Ken,  Japan.     U.S.  Pat.  1,245,489,  Nov.  6, 
1917.     Date  of  appl.,  Apr.  23,  1917. 

A  layer  of  '"  deglutinated  "  and  deodorised  wood 
shavings  is  placed  over  the  interior  surface  of  the 
tin  receptacle  so  as  to  prevent  the  contained 
substance  from  coming  into  contact  with  the 
metal.— W.  P.  S. 

Protein   matter  from   maize  ;   Process   of  obtaining 

.     J.  Takamine.  New  York,  and  S.  Satow, 

Sendai,  Japan.  U.S.  Pat.  1,245,818,  Nov.  6, 
1917.  Date  of  appl.,  Nov.  25,  1916. 
Ground  maize  is  cooked  and  the  gelatinised  starch 
is  saccharified  ;  the  mass  is  then  fermented  and 
distilled.  The  proteins  are  separated  from  the 
residual  liquid,  dissolved  in  an  alkali  solution,  and 
then  precipitated  by  the  addition  of  an  acid. 

— W.  P.  S. 


XIXB— WATER  PURIFICATION ;  SANITATION. 

Water;  Identification  and  determination  o1  zinc  in 

.     R.   lleldrum.     Chem.   News,    1917,    116, 

295—296,   308—310. 

The  ferrocyanide  reaction  may  be  used  for   the 
detection  and  determination  of  zinc  in  water  ;  it  is 
capable  of  detecting  1  part  of  zinc  in  1  million 
parts  of  water.      One  hundred  c.c.  of  the  water  is 
acidified  with  1  c.c.  of  20  %  hydrochloric  acid  in  a 
glass   cylinder   and,    after    1    min..    1    c.c.    of    1  % 
potassium    ferrocyanide    solution    is    added.     An 
opalescence    appears    within   20    mins.    if    zinc    is 
present  and  the  quantity  of  the  metal  is  found 
by  comparison  with  standards  containing  known 
amounts  of  zinc.     In  preparing  the  standard  zinc 
solutions,  the  same  kind  of  water  as  the  sample, 
but  free  from  zinc,  must  be  employed,  since  the 
sensitiveness  of  the  test  is  influenced  by  the  salts, 
etc.,  present.     If  a  quantity  of  the  water  cannot 
be  obtained  before  it  is  contaminated  with  zinc, 
an   artificial   water   may    be   prepared   of    corres- 
ponding composition  as  regards  saline  substances. 
When  distilled  water  is  used  the  results  may  be 
from  50   to   100  %  too   high.        (See  also   this  J., 
1918,  19  a.) 

Sewage  and  its  precipitation.     R.  Brown.     Soc.  of 
Engineers,  Nov.  19,  1917.     [Reprint.]     12  pp. 

Experiments  on  the  large  scale,  extending  over 
about  a  fortnight  in  each  case,  were  made  with 
three  precipitants :  (1)  lime,  (2)  ferric  sulphate 
solution  and  lime,  (3)  aluminium  sulphate  and 
lime.  The  sewage  treated  was  acid  from  acetic 
acid  and  passed  through  a  detritus  tank  before 
the  precipitant  was  added  ;  afterwards  it  passed 
through  a  continuous-flow  precipitation  tank. 
The  amounts  of  the  precipitants  used  per  gallon 
were  :  7-6  grains  of  lime.  2  grains  of  ferric  sulphate 
plus  4  grains  of  lime,  and  1  -88  grains  of  aluminium 
sulphate  plus  2-8  grains  of  lime.  The  percentage 
purification  obtained  varied  from  35  to  49  in 
oxygen  absorption,  33  to  43  in  albuminoid  am- 
monia, 70  to  78  in  suspended  solids,  and  21 — 27  in 
colloids  ;  in  each  case  the  highest  figures  were 
given    by    aluminium    sulphate    and    lime.     The 


results  obtained  with  ferric  sulphate  solution  and 
lime  were  about  the  same  as  those  previously 
obtained  by  the  author  with  solid  ferric  sulphate 
and  lime. — J.  H.  J. 

Studies  in  greenhouse  fumigation  with  hydrocyanic 
arid.  Physiological  effects  on  the  plant.  Moore- 
and  Willaman.     See  XVI. 

Hydrocyanic  acid  gas  as  a-  soil  fumigant.     De  Ong. 
See  XVI. 

Patents. 


Sewage;     Treatment    of - 


■for  the  purification 
thereof  and  the  production  of  combustible  gas  therc- 
irom.  H.  Flicker,  Parramatta,  N.S.W.  Em;. 
Pat.  111,401,  Feb.  27,  1917.  (Appl.  No.  2803 
of  1917.) 

The  sewage,  together  with  a  regulated  quantity  of 
air,  is  admitted  into  the  upper  part  of  a  closed 
tank,  sprinklers  distributing  the  incoming  liquid 
over  the  surface  of  sewage  already  contained  in 
the  tank.  The  tank  is  provided  with  a  sludge  pit 
and  with  a  partition  extending  to  the  surface  of 
the  sludge,  the  liquid  passing  below  this  partition 
on  its  way  to  the  exit  from  the  tank.  The  upper 
portion  of  the  sludge  is  thus  disturbed  and  accumu- 
lated gases  are  liberated.  The  gases  resulting  from 
the  decomposition  of  the  sludge  are  collected  at 
the  top  of  the  tank  and  may  be  utilised  for  heating 
water  to  raise  the  temperature  of  the  contents  of 
the  tank  when  necessary  in  order  to  accelerate 
bacterial  action. — W.  P.  S. 

House  waste  and  sewage  ;  Method  of  and  apparatus 

for    treating .     E.    L.    Megill.    New    York. 

Entr.  Pat.   111,422,  Apr.   18,  1917.      (Appl.  No. 
5469  of  1917.) 

The  sewage  is  delivered  into  the  first  of  a  series> 
of  covered  tanks  situated  on  an  incline  so  that 
the  liquid  may  pass  from  one  to  another.  Longi- 
tudinal partitions  near  the  sides  of  the  tanks  form 
channels  which  are  filled  with  sand  up  to  the- 
level  of  the  liquid  in  the  central  part.  The  liquid 
passes  under  the  lower  edges  of  the  partitions, 
rises  upwards  through  the  sand,  and  is  discharged 
on  to  a  sand  filter  and  thence  into  a  stream  or 
over  land.  Raking  devices  are  provided  for 
agitating  the  sand  in  the  channels,  and  air  is 
circulated  through  the  tanks.  The  tanks  may  be- 
arranged  in  parallel  series  so  that  one  set  may  be 
in  use  while  the  other  set  is  being  cleaned. — W.  P.  S. 

Sewage  and  analogous  licjuids  ;  Purification  of . 

W.  Jones,  Stourbridge.  U.S.  Pats.  1,247.540 — 
1.247.543.  Nov.  20.  1917.  Dates  of  appl.,  Oct.  9, 
1914,  Sept.  13,  Oct.  18,  and  Oct.  18,  1915. 

See  Eng.  Pats.  22,952  of  1913,  1141  of  1915,  and 
22.737  and  22,736  of  1914  ;  this  J.,  1915,  244  ; 
1916,  326,  195. 


XX.— ORGANIC  PRODUCTS  ;    MEDICINAL 
SUBSTANCES;    ESSENTIAL  OD^S. 

Tobacco  ;    Effect  of  some  alkaline  salts  upon  the 

fire-holding   capacity   oi .     H.    R.    Kravbill. 

Botan.  Gazette,  1917.  64.  42—56.    Bull.  Agric. 
Intell.,   1917,  8,  1256— 125S. 

Tobacco  leaves  were  sprayed  with  28-9  %  solutions 
of  the  respective  salts,  and,  after  being  left  under 
a  bell  jar,  pieces  were  cut  from  the  tip,  middle, 
and  base  of  each  leaf,  and  the  duration  of  their 
combustion  determined.  The  results  showed  that 
the  carbonates  of  <  sesium,  rubidium,  and  potas- 
sium have  a  pronounced  effect  on  the  fire-holding 
capacity  of  tobacco,  whereas  the  carbonates  of 
lithium  and  sodium  have  not  this  effect.  Of 
the  oxalates  tried  only  potassium  oxalate  had  any 
effect.     Potassium     citrate     also     promotes     the 
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burning  properties]  bul  Ihe  citrates  ol  sodium 
and  lithium  have  practically  no  actios.  Organic 
salts  ol  potassium,  tripotassium  phosphate, 
dipotassium  phosphate,  and  potassium  sulphate 
promote  the  combustion,  but  the  chloride,  acid 
sulphate,  and  monopotassium  phosphate  have  a 
baa  effect.  The  favourable  action  of  potassium 
salts  is  not  due  to  I  heir  reduction*  nor  is  the  injuri- 
ous effect  ol  chlorides  due  t<>  their  melting,  but  it 
^'■iin~  probable  that  the  Favourable  salts  may 
have  .i  specific  catalytic  action  upon  the  com- 
bustion.  whilst  chlorides  have  s  negative  cata- 
lytic action.  Possibly  the  effect  of  sahs  in  raising 
the  temperature  may  also  play  a  part  in  tin- 
process. — t'.  A.  M. 


Ueara   root;     Chemical   constituents  of- 


.    W. 
Hennig.    Arch.  Pharm..   hut.    255.   382-    105. 

(Jzaba  roo(  is  of  medicinal  value  on  account  of  its 
anti-diarrhetio  properties.  The  drug  is  pro- 
curable  under  the  nam.'  "  near  on,"  which  is  the 
ed  alcoholic  extract  of  the  root.  From  uzaron 
the  author  lias  isolated  two  glucosides  having 
different  physiological  effects,  one  of  which  is 
amorphous  and  is  present  in  vers'  small  amount. 
whilst  the  other,  wsarin,  «  y.ll  i„,<).i„.!»l  I  ..<  >. 
forms  colourless  needles,  m.pt.  about  210°  C. 
decomp.     about     200°  C.      On     hydrolysis     uzarin 

yields  propyl  alcohol,  dextrose,  and  uzaridin, 
c,,li  ;i  i  . '  1 1 .0,  colourless  leaflets,  decomposing 
abbot  240°  C.  (anhydrous),  the  last  substance 
being  partly  changed  to  anhydrouzaridin, 
Ci,H,tO«,iH20,  colourless  needles,  decomp.  about 
2ll'c.  (anhydrous).  Uzaridin  forms  a 
triacetyl  derivative,   needles,    m.pt.   225     227    0. 

— C.  S. 

Fruit  of  Asparagus  officinalis,   /..     X.   B.   llehner. 
('hem.    News,    1917,    116.   296—297. 

The  red  berries  of  this  plant  contain: — Reducing 

irs,  36-12;  oil.  1-08;  proteins,  9-75;  ash.  3-5%. 

Malic   arid   is   present,  in  large  amount,  together 

with  a  trace  of  citric  acid,  but  tartaric  and  oxalic 

are  absent. — W.  P.  S. 

Iron ;   Determination    of  metallic 


in  Ferrum 
reduction.  A.  Eberhard.  Arch.  Pharm..  1017, 
255.  357—381. 

The  author  finds  that  the  simple  method  described 

by  Winkler  ('/..  angew.  Chem.,  1017,  til)  is  not 
trustworthy,  since  the  increase  in  weight  of  the 
pie  does  not  attain  a  constant  value  even 
after  the  ignition  in  air  for  15 — 211  minutes  has 
been  repeated  five  or  ten  times  :  moreover,  by 
the  prolonged  ignition  the  triferrie  tetroxide 
originally  present  in  the  ferrum  reducium  is  parti- 
ally converted  into  ferric  oxide,  with  the  result 
thai  tie-  percentage  ol  metallic  iron  found  is  too 
high.  The  author  has  examined  the  official 
methods  adopted  in  different  countries.  He 
recommends  that,  in  addition  to  the  total  iron, 
the  metallic  iron  he  estimated  by  Merck's  mercuric 
chloride  method  :  25  c.c.  of  the  filtrate  should 
I"'  used,  the  solution  ot  potassium  permanganate 
should  he  dilute  (2 — 2-5  grms.  per  litre),  and  the 
confirmatory  iodometrie  estimation  may  be 
omitted.  The  author  has  examined  a  method 
suggested  by  Schmidt,  in  which  bromine  instead 
■  ■I  iodine  is  used  for  the  solution  and  estimation 
of  the  iron.  The  method  fails  on  account  of  the 
unavoidable  loss  of  bromine  vapour  during  the 
estimation  — C.  S. 

Patents. 

Blood-coagulaiing  substance  ;  Manufacture  of  a . 

O.  Iniray,  London.  From  Soc.  of  (hem.  Ind.  in 
Basle.  Switzerland.  Eng.  Pat.  1 1  1 ,533,  Nov.  30. 
1016.  (Appl.  Xo.  17.21>!  of  1916.)  Addition  to 
Eng.  Pat.  11,215  of  1915  (this  J..  1916,  72). 

Ger.  Pat.  296,078  of  1916  ;  this  J.,  1917,  015. 


\n    alternative    process    consists    in    mixing    an 

alcoholic  extra,  t  of  the  hi 1  with  water  and  then 

extracting  with  an  organic  solvent,  other  than  a 
chlorinated  hydrocarbon,  e.g.,  ether,  benzene,  or 
toluene.  The  original  process  or  any  of  the 
modified    processes    maj    )»■   applied   directly   to 

freshly   drawn   blood. 


Opium  ;   Product  derived  from 


and   process  of 


making  sunn.  A.  dams.  Assignor  to  Soc.  of 
chemical  Industry  in  Basle,  Switzerland.  U.S. 
Pat.  1,243,729,  Oct.  23,  1917.  Date  of  appl.. 
Mar.  24,  1017. 

Opium  ext  racted  with  water  is  treated  with  alcohol 
containing  formic  acid,  which  forms  stable  salts 
with  nareotine,  papaverine,  and  thebaine  ;  the 
alcohol  and  excess  of  formic  acid  are  removed 
from  the  solution  and  the  separated  inactive 
substances  added  to  the  aqueous  extract  ;  after 
diluting  the  mixture  with  water  to  precipitate 
mucilaginous  substances,  with  or  without  subse- 
quent addition  of  a  lead  salt  to  remove  dissolved 
albuminous  substances  and  subsequent  removal  of 
the  excess  lead,  the  filtered  liquid  is  evaporated 
in  vacuo.  The  product  is  suitable  for  injections, 
containing  all  the  alkaloids  of  opium  in  their 
natural  forms  of  combination  and  proportions. 

— F.  W.  A. 


XXL— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 


X-ray    materials;    Sensitometry    of - 


.  M.  P.. 
Hodgson.  Communication  No.  03  from  The 
Kodak  Research  Laboratory.  Brit.  J.  Phot., 
1917,  64,  054—657. 

The  author  used  a  modified  form  of  the  exposing 
apparatus  designed  by  Tones,  in  which  a  series  of 
exposures  was  given  by  moving  the  plate  across  a 
lead-protected  diaphragm  ;  this  avoided  the  diffi- 
culty of  synchronisation  which  occurs  by  reason  of 
the  intermittent  nature  of  X-radiation,  if  the 
usual  revolving  sector  wheel  is  employed.  A 
Coolidge  tube  was  used  to  obtain  a  steady  output 
of  X-rays  in  a  continued  exposure,  the  usual  type 
of  tube  not  being  satisfactory  in  this  respect.  No 
unit  of  radiation  is  suggested,  an  arbitrary  unit 
being  employed  in  the  curves  given.  These  do 
not  quite  resemble  those  obtained  by  light  expo- 
sures, being  more  hyperbolic  in  shape  and  showing 
no  over-exposure  period.  Curves  are  given  show- 
ing the  effects  of  variation  in  development,  expo- 
sure, and  hardness  of  tube,  and  also  the  effect  of 
using  an  intensifying  screen.  The  two  former  are 
quite  in  line  with  light-exposures.  With  increasing 
softness  of  tube,  as  measured  by  the  equivalent 
spark-gap,  the  curve  gets  steeper  and  the  useful 
exposure  range  smaller  ;  an  intensifying  screen 
gives  greater  speed  and  greater  steepness. — B.  V.  S. 

'Fixation    [photographic] ;    Laics    of .     A.    W. 

Warwick.     American  1  'hotographv,  1917.     Brit. 
J.  Phot.,  Dec.  7,  1917,  017—620.  ' 

The  amount  of  silver  salt  removed  from  a  film  by 
a  bath  of  sodium  thiosulphate  was  determined  by 
the  colour  reaction  of  the  solution  with  sodium 
sulpiride,  compared  with  a  solution  of  known 
content.  Under  normal  conditions  the  reaction 
follows  the  usual  rule,  a  certain  fraction  of  the 
remaining  silver  salt  being  removed  in  unit  time  ; 
with  20%  solution  at  05 J  F.  (18°  C.)  the  rate  is 
roughly  half  the  silver  in  2  minutes.  The  total 
time  necessary  for  efficient  fixation  is  dependent 
on  this  factor  and  on  the  actual  silver  content  of 
the  film  ;  a  convenient  guide  is  the  time  taken  to 
"  clear  "  the  film  (remove  the  opalescence),  which 
is  about  half  that  requhvd  for  complete  fixation. 
The  factor  depends  on  the  temperature,  the 
character  of  the  silver  salt  in  the  film,  and  the 
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strength  of  the  fixing  bath ;  the  rate  rises  gradually 
with  increase  of  strength  up  to  about  40  %  and 
then  falls  away  somewhat  more  quickly,  being  zero 
again  at  saturation,  about  63  °0  at  65  °F.  (18°  C). 

— B.  V.  S. 

Iodine  and  iodine-thiourea  as  subtractive  reducers 
for  photographic  negatives  and  positives.  S.  Becher 
and  M.  Winterstein.  Z.  wiss.  Phot.,  1917,  17, 
1—16. 

Iodine  can  be  used  as  a  photographic  reducer  in 
solution  in  potassium  cyanide,  in  potassium 
iodide,  or  in  alcohol  and  also  in  combination  with 
thiourea.  The  solution  in  cyanide  is  not  satis- 
factory in  use  because  of  the  continued  action 
after  removal  of  the  image  from  the  reducing 
bath  ;  treatment  with  "  hypo  "  stops  the  action 
of  the  iodine  but  not  that  of  the  cyanide,  which  is 
still  considerable  as  cyanide  itself  has  a  definite 
reducing  action.  The  other  methods  of  using 
iodine  are  free  from  this  defect,  "  hypo  "  having 
an  immediate  arresting  effect  on  their  action  ;  on 
this  account  very  thorough  washing  is  necessary 
before  treatment  with  an  iodine  reducer.  Very 
dilute  solutions  are  recommended  : — For  plates 
(a)  1  to  4  c.c.  of  iodine-potassium  iodide  solution 
(1:2:  200)  in  100  c.c.  of  water  ;  (b)  2—8  c.c.  of 
the  iodine-potassium  iodide  to  100  c.c.  of  4% 
thiourea  solution ;  for  paper,  solutions  about 
half  the  strength  of  those  for  plates  or  a  solution 
of  from  4  to  16  c.c.  of  iodine  tincture  (1  :  100  c.c. 
of  95%  alcohol)  to  100  c.c.  of  50%  alcohol.  The 
time  necessary  for  reduction  varies  from  1  ruin, 
to  about  6  mins.  with  the  first  two  baths  and  up 
to  as  long  as  10  mins.  with  the  alcohol  solution. 
The  potassium  iodide  and  alcohol  solutions  give  a 
yellowing  of  the  image  by  the  formation  of  silver 
iodide  but  it  is  quite  easy  to  judge  the  amount  of 
reduction.  A  final  bath  of  "  hypo  "  is  necessary 
to  dissolve  the  iodide  and  to  arrest  the  action  of 
the  reducer,  for  the  latter  reason  also  after  the 
thiourea  bath.  The  strength  of  the  thiourea 
solution  must  not  be  appreciably  higher  than  4  %, 
as  although  the  authors  were  unable  to  confirm 
previous  statements  that  thiourea  has  itself  a 
reducing  action,  in  stronger  solution  its  destructive 
action  on  the  gelatin  film  is  quite  marked.  The 
reducing  action  of  iodine  was  compared  with  that 
of  other  reducers  ;  it  resembles  cyanide  and 
Farmer's  ferricyanide-hypo  reducer  in  acting 
evenly  over  the  whole  image,  in  contrast  with  per- 
manganate which  acts  proportionally  to  the  depth 
of  the  imageand  copper  chloride  and  ammonium 
persulphate  which  act  more  strongly  on  the 
shadows.  The  solution  in  potassium  iodide  but 
not  the  alcohol  or  thiourea  solution  gives  the 
usual  blue  colour  with  papers  containing  starch  ; 
it  disappears,  however,  immediately  in  the  subse- 
quent "  hypo  "  bath. — B.  V.  S. 


Patents. 

Photographic  negatives  ;  Process  for  improving . 

A.  Boularan.  dit  Deve],  Paris.  U.S.  Pat. 
1.245.15?,  Nov.  6,  1917.  Date  of  appl.,  Sept. 
15,  1916. 

A  transparency  from  an  intensified  negative  is 
coated  with  coloured  biehromated  gelatin,  dried, 
and  exposed  through  the  back.  After  develop- 
ment of  the  resulting  negative  the  silver  image 
(of  the  positive)  is  removed  by  treatment  with  a 
bath  of  potassium  ferrievanide  and  sodium  thio- 
sulphate. — B.  V.  S. 

( 'olour  photography.  F.  E.  Ives,  Philadelphia.  Pa. 
T.S.  Pat.  1.247.116.  Nov.  20.  1917.  Date  of 
appl..   Mar.   12,   1915. 

In   making  a  coloured  print  from  a  three-colour 


mosaic  transparency,  three  monochrome  images- 
in  silver  are  first  made,  corresponding  with  the 
three  colours  of  the  transparency.  These  are  then 
transformed  to  images  in  the  complementary 
colours  to  those  of  the  transparency  and  the 
three  resulting  prints  superposed  in  register. 
For  the  blue  print,  complementary  to  red,  the 
silver  is  replaced  by  Prussian  blue  in  the  usual 
way.  The  other  colours  are  obtained  by  bleaching 
the  print  in  bichromate  and  bromide,  developing 
in  hot  water  to  form  colloid  relief  prints,  and 
then  dyeing  to  the  required  colour. — B.  V.  S. 


XXIII.—  ANALYSIS. 

Platinum  ware;    Some  substitutes  for- 


"R    P 
Heath.  Met,  and  Chem.  Eng.,  1917,  17,666—667! 

Comparative  tests  were  made  on  crucibles  made 
of  platinum,  gold,  silver,  nickel,  fused  quartz, 
and  an  alloy  of  canadium  (see  this  J.,  1912,  29), 
1  part,  palladium,  1  part,  platinum,  2  parts,  and 
nickel.  6  parts.  In  the  first  test,  heating  the 
weighed  crucibles  32  hrs.,  cooling,  and  reweighing, 
platinum  gave  distinctly  the  poorest  result, 
losing  0-14%  as  against  the  next  highest,  silver 
0017%.  In  the  tests  by  immersion  in  strong 
acids  (hydrochloric,  sulphuric,  and  nitric)  platinum 
gave  each  time  the  lowest  figure,  but  gold, 
canadium  alloy,  and  quartz  all  gave  good  results, 
the  highest  figures  being  0-04%  loss  for  gold  in 
hydrochloric  acid,  and  002%  for  the  canadium 
alloy  in  nitric,  acid  ;  silver  gave  a  better  test 
than  gold  in  hydrochloric  acid  but  a  high  figure 
in  sulphuric  acid,  and  nickel  was  not  good  in 
either  of  them.  The  particular  merits  and 
demerits  of  the  various  materials  as  regards 
their  resistance  to  halogens,  alkalis,  high  tem- 
peratures, etc.,  are  also  considered.  The  canadium 
alloy  is  a  good  general  substitute  for  platinum, 
having  similar  resisting  powers  and  a  melting 
point  of  about  1570°  C. ;  its  cost  is  about  half 
t'.iat  of  platinum. — B.  V.  S. 


Fractional  distillation  under  diminished  pressure; 

An   efficient  apparatus  foi .     W.  A.   Noyes 

and  G.  S.  Skinnei.    J.  Anier.  Chem.  Soc,  1917, 
39,  2718—2720. 

A  separating  funnel  is  fused  into  the  side  of  a 
Claisen  flask,  thus  permitting  the  introduction 
of  successive  fractions  without  losing  the  vacuum, 
and  a  simple  fractionating  column  is  sealed  on 
to  the  side  tube  of  the  flask. — W.  G. 


Micro-anali/sis  ;    Quantitative  ■ 


.     C.    Reichard. 
Pharm.  Zentralh.,  1917,  58,  493—498,  534—540. 

Instances  are  given  of  the  applicability  of  micro- 
analysis, i.e.,  the  determination  of  very  small 
quantities  of  constituents  when  using  minimum 
amounts  of  material.  Provided  that  accurate 
measuring  vessels  and  a  sensitive  balance  are 
employed,  it  is  quite  possible  to  determine 
accurately  the  extractives  and  ash  in  5  c.c.  of 
wine,  etc.  ;  small  capsules  formed  out  of  platinum 
foil  are  used  for  the  purpose.  Micro-analysis  is 
particularly  suitable  for  the  determination  of 
phosphorus,  since  this  yields  a  precipitate  of 
ammonium  x^iosp^molybdate  having  a  weight 
fifty-five  times  that  of  its  phosphorus  content. 
In  the  determination  of  small  quantities  of  carbon, 
it  is  preferable  to  use  a  gas-volumetric  method, 
the  volume  of  carbon  dioxide  produced  from  the 
carbon  being  readily  determined  ;  the  same  applies- 
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to  nitrogen,  ammonia,  and  hydrogen.     Very  small 
quantities  of   metal   in  oxides   (e.g.,  sine   in  zinc 
oxide)    may    be    determined    by    measuring    the 
volume  of  hydrogen  evolved  when  the  substai 
i*  treated  «  ith  an  acid. — W.  I'.  S. 


Manganese;     Colorimelric    determination    of- 


by  oxidation  with  periodate.  II.  II.  Willard  and 
I.,  li.  Greathouse.  J.  Amer.  Chem.  Soc.i 
1!>17.  39.   2366    2877. 

tdaNOAMESE  Baits  .uf  oxidis  d  by  periodates 
irding  to  the  equation:  2Mn(NO«)a  h 
BKI04  -  3H.0  '.'HMnO,  +  5KIO,  lll.M»,. 
and  the  amount  «>f  permanganate  produced  may 
be  determined  by  comparison  with  a  solution  of 
known  strength.  A  slight  excess  of  periodate 
i^  necessary  to  ensure  complete  oxidation  of  the 
manganese  salt,  but  the  only  effect  of  increasing 
the  excess  is  the  acceleration  of  the  fraction.  A 
minimum  excess  of  acid  is  also  necessary  to 
complete  the  reaction  and  to  avoid  precipitation  : 
the  minimum  increases  with  increase  of  the 
amount  of  manganese  and  varies  with  different 
acids,  being  lowest  with  phosphoric  acid.  Beating 
is  necessary,  boiling  for  10 — 15  mine,  being  the 
usual  method.  If  chlorides  are.  present  they  arc 
decomposed,  and  the  chlorine  driven  on  by 
boiling.  Ammonium  salts  do  not  interfere  with 
the  reaction.  The  amount  of  manganese  present 
has  no  effect  except  that  with  large  amounts  the 
colour  is  too  strong  for  accurate  matching.  Re- 
ducing subs' aiHes  such  as  ferrous  salts  must 
Bret  be  oxidised  with  nitric  acid  to  prevent  the 
formation  of  iodine.  If  ferric  salts  are  present 
their  disturbing  effect  on  the  colour  may  be 
counteracted  by  the  addition  of  an  equal  amount 
to  the  standard  solution.  The  colour  is  very 
permanent  in  presence  of  an  excess  of  the  perio- 
date. The  method  is  applicable  to  the  analysis 
of  iron  and  steel,  of  which  several  examples  are 
given.  A  comparison  is  also  given  with  the 
persulphate  oxidation  of  manganese  and  a 
bibliography    of    the    subject. — B.  V.  S. 


( 'upji  iron  {phenyl-niirosohydroxylamine-ammon- 
xum);  J'sc  of ■  in:  I.  Quantitative  separ- 
ation of  zirconium,  titanium,  iron,  manganese, 
and  aluminium.  II.  Analysis  of  zircon  and 
ttenltlcli  i/itc.  .1.  Brown.  .1.  Amer.  Chem.  Soc, 
PUT,   39.    2358—2366. 

In  the  analysis  of  mixtures  of  salts  of  iron,  zir- 
conium, titanium,  aluminium,  and  manganese, 
cupferron  in  acid  solution  was  used  for  the  separa- 
tion of  the  first  three  elements.  The  metals 
were  brought  into  solution  in  sulphuric  acid. 
an  excess  of  about  12J°U  of  acid  being  present. 
The  cupferron  precipitate,  after  thorough  washing, 

was  ignited  to  remove  the  excess  of  cupferron,  the 
resulting  on  idee  fused  with  bisulphate  and  dissolved 

in  dilute  sulphuric  acid.  The  iron  was  separated 
as  sulphide  in  the  presence  of  tartrate.  Three 
methods  were  used  for  the  determination  of  the 
zirconium  in  the  residual   filtrate,   after  oxidation 

of  the  tartaric  acid.  When  large  amounts  of  titan- 
ium were  present,  the  zirconium  and  titanium 
were  precipitated  together  as  hydroxides  and 
weighed  as  oxides,  and  then  either  the  titanium 

determine,!     by     reduction    with     Sulphur     dioxide 

and  titration  with  permanganate  and  the  zir- 
conium determined  by  difference,  or  the  zirconium 
separated    as    phosphate,    the    operation    being 

d    to   remove    the    las!     traces  of    titanium. 

When  smaller  amounts  of  titanium  were  present, 
Weller's  colorimetric  method  with  hydrogen 
peroxide    was    used    for    the    determination    of 

titanium,  and    the   zirconium  was  determined  as 


phosphate.     The    separation    of    the    aluminium 
and  magnesium  was  made  bj   standard  methods. 

In     tin-    analysis    of    zircon,     which    contains     no 

manganese,    a     preliminary     treatment     for    the 

removal   and   estimation   of   silica    was    necessary  : 

in   the   analysis    of    baddeleyite,  which  contain-. 
manganese,   water   as   well   as   silica    had   to   be 

determined. — B.  V.  S. 

Fractionating    apparatus   for    petrol    ami    similar 
volatile  substances,     llildt.  See  IIa. 

Laboratory  methods  for  benzol  recovery  plant  opera- 
tion.    Sperr,  jun.  See  III. 

Examination   of   logwood.     Sec    IV. 

Use  of  sodium  paratungstate  in  the  determination 

of    metallic     oxides    from     ci/anidcs.     Kuzirian. 
Sec    VII. 

Comparison  between  the  bromide-bromate  method 
and  the  methods  of  Jliibl  and  Wijs  for  lite  estima- 
tion of  the  iodine  valve  of  oils  and  fats.  Kelber 
and   Kheinheimer.     See  XII. 

Separation  and  determination  of  lactic,  succinic, 
and  malic  acids  in  wine.     Laborde.      See  XVIII. 

Examination    of   cocoa    powder   for    the    content    of 
husks.     Keller.  See  XIXa. 

Identification   and  determination   of  zinc   in  water. 
Meldrum.   See   XIXb. 

Determination  of  metallic  iron  in  Fcrrum  reductum. 
Bherhard.   See  XX. 


PATE-NT. 

Gases  ;    Method  of  and  apparatus  for  testing  [calori- 
fic value  of] .     G.  G.  Crewson,  Tottenville, 

X.V..  Assignor  to  The  Roessler  and  Hasslacher 
Chemical  Co..  Xew  York.  U.S.  Pat.  1.245,688, 
Nov.  6,  1917.     Date  of  appl.,  July  3,  1916. 

To  determine  the  calorific  value  of  gas  the  latter 
is  pumped  from  a  container  to  a  burner  placed 
below  a  metal  coil  through  which  a  current  of 
water  is  passed.  The  supply  of  water  is  regulated 
and  actuated  by  the  gas  pump,  and  the  tempera- 
ture of  the  water  is  read  before  and  after  it  has 
passed  through   the   coil. — W.  P.  S. 


Patent  List. 

The  dates  piven  in  this  list  .ire  in  the  case  of  Applications  tor 
Patents,  those  of  application,  and  in  the  case  of  Complete  Speci- 
ti. 'aliens  accepted,  those  cf  the  Official  Journals  in  which  the 
acceptance  is  announced.  Complete  Specifications  thus  advertised 
as  accepted  are  open  to  inspection  at  the  Patent  Office  immediately, 
and  to  opposition  within  two  months  of  the  date  given. 


I.— GENERAL  ;    PLANT  ;    MACHINERY. 
Applications. 

Avery.     Drying-apparatus.     22.     Jan.  2. 
Brand.     Channel  furnaces.     146.     Jan.   2. 

Break -1!.  .Means  for  covering  in  and  discharg- 
ing' grinding,  crushing,  and  mixing  mills.  227. 
Jan.    I . 
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British  Carbonizing  Co.,  and  Garbutt.  Rotary 
furnaces.     246.     Jan.  1. 

Bynoe.     Drying  and /or  heating  air.  462.  Jan.  8. 

Chemical  Engineering  and  Wilton's  Patent 
Furnace  Co.,  Hinds,  and  Stinchcom.be.  Furnaces. 
530.     Jan.  9. 

Fa'iencerie  de  Gien.    443.    See  under  VII. 

Forge.  Continuous  emulsifying  and  mixing 
machine.      18.     Jan.  2. 

Geurten.  Heating  or,  drving  plant.  410.  Jan.  8. 
(Ger.,  Aug.  21,  1917.) 

Halkes.     702.     See  under   IX. 

Hilton  and  Willis.  Apparatus  for  bringing  gases 
and  liquids  into  intimate  contact.     218.     Jan.  4. 

Loewenstein.     Drying-apparatus.     51.     Jan.  2. 

Shearman.    Grinding-mill.    21.    Jan.  2. 

Workman.  Sublimating-apparatus  for  purifying 
chemical  substances.    149.    150,    151.     Jan.  2. 

Complete  Specifications  Accepted. 

18,303  (1916).  Mond  (Bradley  and  Schmidt). 
Method  and  apparatus  for  separating  gases. 
(112,153.)     Jan.  9. 

18,394  (1916).  Boby.  Cloth  filters.  (112,159.) 
Jan.  9. 

2160  (1917).  Channon.  Svphons  for  corrosive 
and  other  liquids.     (112,188.)'  Jan.  9. 

5972  (1917).  Andrews.  Distilling-apparatus. 
(112,223.)     Jan.  9. 

6372  (1917).  Lotozky.  Apparatus  for  mech- 
anically separating   materials.      (112,227.)  Jan.  9. 


II.— FUEL;      GAS;      MINERAL     OILS    AND 
WAXES:  DESTRUCTIVE    DJSTILLATION ; 
HEATING  ;   LIGHTING. 

Applications. 

Colona.     Generation  of  gases  for  use  in  internal- 
combustion  engines.     675.     Jan.   11. 

Kilburn  (Norsk  Aktieselskah  for  Elektrokemisk 
Industri).     551.     See  under  XI. 

Lunde-n  and  Thorssell.     549.     See  under  VII. 

McLellan,  Merz,  and  Michie.     Use  of  solid  fuel 
for  large-scale  power  production.     717.     Jan.  11. 

Sivver.     Manufacture   of   coke.     531.     Jan.    9. 
(Australia,  Feb.  2,  1917.) 

Tolly.     Carbonisation  of  coal.  etc..  for  produc- 
tion of  gas,  tar  oils,  etc.     694.    Jan.  11. 

Complete  Specifications  Accepted. 
836    (1917).     Baker.     See   under   VII. 

2233  and  10,517  (1917).     Manufacture  of  com- 
position fuel.     (112.311.)     Jan.  16. 

6008  (1917).     Yates     and     others.     See     under 
VIII. 

III.— TAR  AND  TAR  PRODUCTS. 
Applications. 
Tully.     694.     See  under  II. 
Westwood.     Distillation  of  tar.  etc.      47.  Jan.  2. 

Complete  Specification  Accepted. 

6314   (1917).      Major.      Cooling,     solidification. 
and  delivery  of  pitch.      (112. 370. j     Jan.  16. 


IV.— COLOURING  MATTERS  AND  DYES. 

Applications. 

Marsh.    Production  of  aniline  dyes.  400.   Jan.  8. 
Newton  (Baver  und  Co.).     Manufacture  of   azo 
dyestuffs.     84.     Jan.  2. 


V.— FIBRES  ;   TEXTILES  ;  CELLULOSE  ; 
PAPER. 

Applications. 

Bailey  and  Robortshaw.  Machine  for  preparing 
and  treating  wool,  etc.     334.     Jan.  7. 

Blyth.     Paper-making  machines.    298.    Jan.  5. 

Heys  and  Nuttall.  Beating -machines  for  making 
puli>  for  paper  manufacture.     653.     Jan.    11. 

Miln.     Coated  paper.     250.     Jan.  4. 

Complete  Specifications  Accepted. 

1084  (1915).  Coppier.  Treating  safety  or 
fiduciary  papers  for  the  purpose  of  preventing 
fraud.     Jan.  9. 

181  (1917).  Oman.  Preparation  of  oxylignine 
from  ligninesulphonates.     (103.649.)      Jan!  16. 

182  (1917).  Oman.  Preparation  of  oxylignon 
from    lignonsulphonates.     (103,650.)     Jan.    16. 

202  (1917).  Oman.  Preparation  of  nitro  com- 
pounds from  ligninesulphonic  acid  or  its  salts. 
(103,651.)     Jan.  16. 

203  (1917).  Oman.  Preparation  of  nitro  com- 
pounds from  lignonsulphonic  acid  or  its  salts. 
(103,652.)     Jan.  16. 

206  (1917).  Oman.  Treatment  of  ligninesul- 
phonates prepared  from  sulphite-cellulose  waste 
lye  so  that  they  may  be  dried  without  decompo- 
sition.    (103,655.)     Jan.  16. 

4170  (1917).  Bell  and  Perry.  Preparation  of 
sisal  fibres  for  spinning.      (112.207.)     Jan.  9. 

8850  (1917).  Schmid.  Process  for  ungumming 
silk  and  silk  waste.     (107,966.)     Jan.  9. 

11,537  (1917).  Bloxam  (Zellstofl-fabrik  Wald- 
hof).  Purifying  exhausted  sulphite-cellulose 
liquors.     (112*,395.)     Jan.  16. 


VI.—  BLEACHING  ;      DYEING  ;     PRINTING  ; 
FINISHING. 

Applications. 

Cole  and  Kershaw.  Machines  for  dyeing,  mord- 
anting, bleaching,  scouring,  etc.,  wool,  yarn,  etc. 
279.     Jan.  5. 

Dudley.  Dyeing-machine.  681.  Jan.  11.  (U.S., 
Jan.  11,   1917.) 

Glaister  and  Hovle.  Dyeing  textile  fabrics. 
566.     Jan.   10. 

Ha  worth  and  Livesey.  Machines  for  printing 
yarn.     499.     Jan.  9. 


VII.— ACIDS  ;  ALKALIS  ;    SALTS  ;    NON- 
METALLIC  ELEMENTS. 

Applications. 

Adams,  Bailey,  Denny,  and  Norris.  Production 
of  ammonium  sulphate.     310.     Jan.  5. 

Bailey.     13.     See  under  X. 

C.I.  Syndicate,  Jenkins,  and  Parsons.  Manu- 
facture of  ammonia,  etc.     703.     Jan.   11. 

Cocking,  and  Kynoc  h.  Ltd.  Processes  for  con- 
centrating nitric  acid.     117.     Jan.  2. 
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ftalencarie  de  Gien,  imr.  Geoftroy  el  Cie.  Coils 
etc,  for  cooling  acids,  etc.     4-13.     Jan.  8.     (Fr., 

Oct.  I!.  UH7). 

Iliilin.  Preparation  of  anhydrous  metallic 
chlorides.     107.     Jan.  8.     (FrM  Jan.  13,  11)17.) 

I.iiikI. n  and  Thoroooll,  Manufacture  of  hydro- 
gen.     510.      Jan.  0. 

Haxted.     Synthesis  of  ammonia.     060.  Jan.  1 1 . 

Complete   Specific  \tions    ACCEPTED. 

886  (1!H7).  Baker.  Recovery  ol  ammonium 
chloride  from  ammoniacal  liquor,  with  extraction 
of  cyanides  and  other  products.  (112,329.)  Jan. 
16.  ' 

1966  (1917).  British  Cyanides  Oo.,  Chance, 
Kossitir.  and  North  Lincolnshire  Iron  Co.  Pro- 
duction of  potassium  chloride.  (112,388.)  Jan. 
16. 

8566  (l!)17).  Welsbach  Oo.  Recovery  of 
thorium  as  pyrophosphate.      (112.380.)     Jan.    Hi. 

VIII. — (MASS;    CERAMICS. 
Applications. 
Bailey     and      Hartley.      Continuous     kilns     for 

Bring  pottery,  etc.     329.     Jan.  7. 

Faieneerie  de  Cien.     443,     See  under  VI 1. 

Complete  Specifications  Accepted. 

966  and  11,798  (1917).  Method  for  prolonging 
the  life  of  acid-proof  pots  or  \  essels  made  of  stone- 
ware, enamelled  Breclay,  earthenware,  or  the  like, 
i  in-.  336.)    Jan   16. 

units  (i!H7).  STates,  Braysh?w,  and  Brayshaw. 
Qua  fired  furnaces  applicable  for  pottery  and 
other  purposes.     (112,365.)     Jan.  16. 

EX.— BUILDING  MATERIALS. 

Applications. 

Ardagh.  Fire-resisting  plastic  material  and 
its  combination  with  and  application  to  other 
materials  for  constructional  purposes.  216.    Jan.  4. 

Chance   and    Hunt.    Holley.   and    Webb.      Acid- 

resisting  cement.     749.     Jan.  12. 

Ilalkes.  Kilns  and  chambers  for  drying  timber. 
7112.      Jan.    II. 

Plant.     Damp-proofing  walls,  etc.     217.  Jan.  1. 

X*— METALS;    METALLURGY,    INCLUDING 
ELECTRO-METALLURGY. 

Applications. 

Akticbolaget  Svenska  K  ulla gcrfabriken. 

Hardening-furnaces.       363.       Jan.     .">.        (Sweden. 

Dee.  1 1.  1616.) 
Aktiebolaget         Svenska         Kullagerfabriken. 

Means  for  removing  hardened  annular  bodies  from 
hardening-lbpiid.  304.  Jan.  5.  (Sweden.  Dec 
16,   1916.) 

Bagley.  Removing  moll  en  slag  from  open- 
hearth  steel  furnaces  by  air  or  steam  blast.  747. 
Jan.  12. 

Bailey.  Recovery  of  tin  or  its  compounds  from 
tin  ores  or  residues.      13.     Jan.  2. 

Bullen.     Concentration  of  ores.     lis*.     Jan.   11. 

Donald.  Open-hearth,  etc.,  metallurgical  fur- 
naces, etc.     27.     Jan.  2. 

Jackson.  Lancaster,  Rogers,  and  Walter.  Treat- 
ment of  tinned  scrap.     577.     Jan.    111. 


Leech.      Rust  and   corrosion  prevention  fluid, 

and  process  of  applying  it  to  metal.     327.     Jan.  7. 

Merton  and  Rowley.     Roasting-furnaces.     588. 

Jan.    1(1. 

Mcurcr.  Production  of  metallic  coalings.  430. 
Jan.  8. 

Palmer.    Production  of  basic  steel.    102.   Jan.  :;. 

Pittevil.     Welding  different  metals  to  form  a 

composite   ingot.      520.      Jan.   9. 

Hand  and  Yatitiu.  Aluminium  alloy.  369. 
Jan.   7. 

Reynard.  Method  of  treating  iron  and  steel 
to  prevent  rusting.     572.     Jan.   10. 

Richmond    Gas    stove    and    Meter    Co.,    and 

Thompson.     Steel   furnaces.      27li.      Jan.   5. 

Siii\  Franc.  d'Exploit.  de  Fours  Speeiaux  a 
Haute  Temperature.  Furnaces  for  melting  steel, 
iron,  etc.    388.    Jan.  7.    (Pr.,  Aug.  28,  1017.) 

Complete  Specifications  Accepted. 

207(1017).  Bowles  and  Wilson.  Protective  coat- 
ing of  steel  or  iron  sheets.     (112.310.)    Jan.  16. 

1240  and  10, 665  (1017).  MacKinlav.  Puddling- 
I'urnaces.     (112,170.)     Jan.  0. 

1633  (1017).  Cillies  and  Gillies.  Treatment  of 
zinciferous  ores.    (112,336.)    Jan.  Hi. 

3251    (1017).       Kiddle.       Removing    solid-metal 
1m  it  loins     of     blast,    furnaces    or    steel     furnaces. 
(1  12.100.)     Jan.   0. 

3486  (1017).  Quasi-Arc  Co.,  and  Cole.  Electric 
welding  or  fusion-deposition  of  metals.  (112,353.) 
Jan.  16. 

5550  (1017).  Whiteinch  Galvanizing  Co.,  and 
Ordidge.  Hot-process  galvanising  iron  and  steel 
plates,  sheets,  etc.     (112,220.)     Jan.  0. 

5781  (1017).    Morin.    See  under  XXIII. 

7(111(1017).  Jones.  Metal  alloys.  (112.377.) 
Jan.   16. 

8550   (1017).     Welsbach  Co.     Sec  under  VII. 

X  I.— ELECT1!  O-CH  EMISTIIY. 

Applications. 

Kayser  and  Robinson.  Electrode  holders  for 
electric    furnaces.      720.      Jan.    12. 

Kilburn  (Norsk  Aktieselskab  for  Elektro- 
kemisk  Industri).  Manufacture  of  carbon  elec- 
trodes.       551.       Jan.    0. 

Western  Electric  Co.  (Western  Electric  Co.). 
Electron-emitting  cathodes.     411.     Jan.  8. 

Complete  Specifications  Accepted. 

13,483  (1916).  White  (United  Slates  Light 
and  Heat  Corporation)  Storage  battery  plates. 
(112,133.)     Jan.   0. 

is. till  (1916).  Chkliar.  Electric  accumulators. 
(102.076.)      Jan.    Hi. 

11  Hi  (1017).  Filmer  and  Denton.  Electric 
furnaces.      (112.177.)      Jan.   0. 

3486  (1017).  Quasi-Arc  Co.,  and  Cole.  Sec 
under   X. 

10,072  (1017).  Electrolytic  Zinc  Co.  Electro- 
lytic anodes.     (108.311.)     Jan.   16. 


X 1 1  .—FATS  ;    OILS  J    W  A  X  ES. 

Applications. 

A  Use  brook,  and  Wilkins  and  Co.  505.  See 
under    XIII. 

Blogg.  Oxygenation  and  polvmerisation  of  oils. 
41.     Jan.  2. 
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Cannon  and  Reeves.  Treatment  of  oil  nuts. 
259.      Jan.   4. 

Jenny  and  Zollinger.    483.    See  under  XX. 

Malone  and  Malone.  Preparation  of  wax  polish. 
321.     Jan.  7. 

Complete  Specifications  Accepted. 

IS, 621  (1910).  Woltman.  Means  for  adding 
hvdrogen  to  non-saturated  fatty  acids  and  their 
glycerides.     (112.293.)     Jan.   16. 

5664  (1917).  Smethurst.  Oil  extracting,  cool- 
ing, and  like  apparatus  for  use  with  compressed 
air.     (112,362.)     Jan.  16. 


XIII.— PAINTS  i 


PIGMENTS  ; 

RESINS. 


VARNISHES  ; 


Applications. 

AJlsebrook,  and  Wilkins  and  Co.  Manufacture 
of  linseed  oil  substitutes  for  use  in  manufacture 
of  paints,  linoleum,   etc.      505.      Jan.   9. 

Blogg.     44.     See  under  XII. 

Rogers,  Welch  and  Co.  Dope-resisting  solution 
or  paint  for  aeroplanes,  etc.     634.     Jan.  10. 

Wade  (Redmanol  Chemical  Products  Co.). 
Phenolic  condensation  product  varnishes,  etc. 
604.     Jan.  10. 


XIV.— INDIA-RUBBER  ;         GUTTA-PERCHA. 

Application. 

Jackson     (India-Rubber     Co.).       Processes     for 
producing  pigmented  rubbers.     147.     Jan.  2. 

Complete  Specification  Accepted. 

192    (1917).      Burke.      Method   and   means   for 
vulcanising  rubber.      (112,312.)      Jan.   16. 

XV.— LEATHER  ;    BONE  ;    HORN  ;    GLUE. 
Application. 


Heyl. 
leather. 


Process  for  drying  japanned  or  patent 
148.    Jan.  2.    (Ger.,  Nov.  14,  1916.) 


XVIII.— FERMENTATION        INDUSTRIES. 
Complete  Specifications  Accepted. 
18.559  (1916).     Crawford.     See  under  XX. 
7324  (1917).     Hughes.     Manufacture  of  alcohol 
from  molasses.      (112.232.)      Jan.   9. 

XIX.— FOODS  ;     WATER   PURIFICATION  ; 

SANITATION. 

Applications. 

Dunl;  p  and  Stevens.      Process  for  canning  rice 
and  milk.    380.    Jan.  7.    (U.S.,  May  2,  1917.) 


Hamilton  and  Quirk.  Sterilising  cereals,  seeds, 
nuts,  etc.     585.    Jan.  10. 

Lear.     Butter  substitute.     9.     Jan.  2. 

MacKenzie.  Production  of  flour  or  farina  from 
potatoes.     598.      Jan.   10. 

Noar.      Butter  substitute.      633.      Jan.    10. 

Complete  Specifications  Accepted. 

17.538  (1916).  Rushen  (Quarzlampen  Ges.). 
Method  of  sterilising  water.     (112,149.)    Jan.  9. 

18,500  (1916).  De  Bruyn,  Ltd..  and  de  Bruyn. 
Utilising  certain  nuts  or  seeds  in  the  manufacture 
of  artificial  butter  or  the  like.     (112.164.)    Jan.  9. 

4997  (1917).  Place  and  Sons,  and  Place.  Preserv- 
ation of  eggs.     (112,215.)    Jan.  9. 


XX.— ORGANIC     PRODUCTS  ;      MEDICINAL 
SUBSTANCES  ;    ESSENTIAL  OILS. 


Applications. 
Pro  ess  for  treating  tobacco. 


138. 


Albertsen. 
Jan.  2. 

Jenny  and  Zollinger.  Production  of  polyfatty 
acid  esters.    483.    Jan.  8.    (Switz..  Jan.  8,  1917.) 

Jones  (Chem.  Fabr.  J.  A.  Wiilfing).  Preparation 
of  a  double  compound  of  caffeine  with  alkali  salts 
of  acetylsalicylic  acid.     484.     Jan.  8. 

Myddleton.  Manufacture  of  p-oxyphenvlarsinic 
acid.    573.    Jan.  10. 

Complete  Specifications  Accepted. 

18.559  (1916).  Crawford.  Purification  of  crude 
alcohols.     (112,166.)     Jan.  9. 

18,621  (1916).    Woltman.    Sec  under  XII. 


XXII.— EXPLOSIVES  ;    MATCHES. 
Applications. 

Lucas  and  Martin.  Methods  for  testing  ex- 
plosives, etc.      195.     Jan.  3. 

Match  Machine  Corporation.  Match-making 
machine.    41.    Jan.  2.     (U.S.,  Dec.  20,  1916.) 

Marshall.     Lucifer  matches.     607.     Jan.   10. 

XXIIL— ANALYSIS. 
Application. 


Cruyt.  and  Heenan  and  Fronde, 
detection  of  moisture.     1.    Jan.  2. 


Apparatus  for 


Complete  Specification  Accepted. 

5781(1917).  Morin.  Testing  or  determining  the 
hardness  of  metals  and  other  substances.  (108. 460.) 
Jan.  9. 
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I.— GENERAL;  PLANT;  MACHINERY. 

das-fired    boilen.     T.    M.    Hunter.        Inst.    Elect. 
Engineers.     [Advance  proof.]     18  pages. 

The  author  referred  t<>  the  difficulties  that  had 
been  experienced  in  Bring  boilers  economically 
with  gas.  < l i i. •  chiefly  t>>  unsatisfactory  arrange- 
menta  for  burning  the  gas.  The  three  chief 
classes  of  gas  used  are  : — coke-oven  gas,  blast- 
furnace gas,  and  producer  pas.  Coke-oven  gas 
has  a  high  calorific  value  and  is  fairly  clean,  but 
blast-furnace  pas  carries  a  great  deal  of  dust,  and 
should  be  passed  through  a  gas-cleaning  plant 
before  use.  Prom  the  point  of  view  of  efficiency 
it  is  more  important  that  a  pas  should  be  dry 
than  free  from  dust,  especially  if  used  with  water- 
tube  boilers.  The  presence  of  water  in  the  gas 
causes:  (1)  a  lower  efficiency,  (2)  less  evapora- 
tion, and  (S)  a  considerable  loss  due  to  lowering 
of  flame  temperature.  As  with  coal-fired  boilers, 
it  is  important  to  have  the  boilers  covered  and 
the  Bettings  air  tight,  as  the  introduction  of 
false  air  "  causes  most  serious  losses.  Painting 
the  settings  with  several  thick  coats  of  tar  is 
advocated,  and  either  induced  draught  or  auto- 
matic, dampers  are  advised  when  using  gas. 
In  addition  to  draught  control  it  is  important  to 
have  the  gas  at  a  constant  pressure  or  to  use  a 
type  of  burner  that  is  not  affected  by  the  gas 
pressure.  To  obtain  the  best  results  the  gas  and  the 
water  should  he  measured,  the.  waste  gases  should 
be  analysed,  and  the  temperature  in  the  flues 
should  be  recorded.  The  author  gives  a  number 
of  useful  tables  in  an  appendix. — W.  H.  C. 

Standardisation  of  chemical  stoneware.     (1)  Nielsen 
and   Garrow.     (2)   Griffiths.     See  VIII. 

Action  oj  caustic  soda  on  steel  plates.     Stromeyer. 
See  X. 

Patents. 
Ether   and   alcohol    vapour   contained    in    the   air   of 
factories  ;    Process  and  apparatus  for  recovering 

the .     E.    Barbet    et    Fils    et    Gie.,     Paris. 

Eng.  Pat,  101,723,  Oct.  6,  1916.  (Appl.  No. 
14,235  of  1910.)  Undfr  Int.  Conv.,  Oct.  7, 
1915. 

The  air  containing  the  ether  and  alcohol  vapours 
is  passed  up  a  plate  column  oi  acid-proof  material 
down  which  relatively  dilute  sulphuric  acid  flows. 
The  vapours  are  absorbed  by  the  acid  Which  is 
then,  without  further  dilution,  passed  down  a 
column  still,  and  the  ether,  alcohol,  and  part  of 
the  water  are  distilled  off,  cooled,  and  condensed 
in  suitable  vessels.  The  acid  is  returned  to  the 
absorbing  column  foi  use  over  again.  By  regu- 
lating the  temperature  of  distillation,  the  dilution 
of  the  residual  acid  may  be  varied  so  that  any 
desired  proportion  between  the  alcohol  and 
ether  absorbed  may  be  maintained. — W.  H.  C. 

Ether  and  alcohol  vapours  contained  in  the    air  of 

factories;      Apparatus    for    recovering .      E. 

Barbet  et  Fils  et  Gie.,  Paris.  Eng.  Pat.  101,875, 
Oct.  12,  1910.  (Appl.  No.  14,531  of  191(5.) 
Under  Int.  Conv.,  Oct.  16,  1915.  Addition  to 
Eng.  Pat.  101,723  (see  preceding  abstract). 

To  overcome  the  difficulties  caused  by  the  varia- 
tion in  the  amount  of  ether  and  alcohol  vapours 
which  occurs  in  the  air  to  be  treated,  a  valve, 
operated  by  a  densimeter  or  float  plated  in  an 
extension  of  the  air  maiD  and  which  lises  or  falls 
as  the  percentage  of  vapours  passing  to  the  recovery 
apparatus  varies,  is  placed  in  the  inlet  main  to 
the  recovery  apparatus  described  in  the  principal 
patent.— W.  H.  C. 


Waterproofing    and    rendering    impervious  to  dust 

bags  and  sacks  ;    Method  of  .     J.  Gadsen, 

.Melbourne,  Australia.  Eng.  Pat.  109,252.  July 
25,  1917.  (Appl.  No.  lO.iiTH  of  1917.)  Under 
Int.  Conv..  Aug.  28,  19HS. 

Before  filling,  the  interior  of  the  bag  is  sprayed 
or  coated  with  a  suitable  adhesive  fluid  and  the 
bag  is  at  once  tilled.  A  thin  layer  of  the  material 
packed  in  the  bag  adheres  to  the  fluid  and  forms 

an  impervious  layer  which  protects  tin-  rest,  of  the 
contents. — W.  11.  C. 

Gas  filtering  apparatus.  The  New  Jersey  Zinc 
Co.,  New  York,  Assignees  of  G.  S.  Brooks  and 
L.  G.  Duncan,  De  Pue,  111.,  U.S.A.  Eng.  Pat. 
110,907,  Mar.  9,  1917.  (Appl.  No.  11,048  of 
1917.)  Under  Int.  Conv.,  Nov.  1,  1910.  (See 
also  U.S.  Pat,  1.240,305  of  1917;  this  J.,  1917, 
1171.) 

The  dust-laden  gases  pass  through  a  flue  into  a 
bag  chamber,  the  gases  being  driven  forward  by 
a  fan  placed  in  the  flue.  A  by-pass  is  provided 
to  connect  the  outlet  of  the  bags  with  the  inlet  of 
the  fan.  and  valves  controlled  by  rods  are  provided 
on  the  inlet  flue  for  the  gases  and  on  the  by-pass 
flue.  The  valves  are  connected  with  bag-shaking 
mechanism,  which  is  operated  intermittently  by 
electrical  means,  the  arrangement  being  such  that 
when  the  bag-shaking  device  is  operated,  the  bag 
outlets  are  put  into  connection  with  the  fan  inlet 
and  the  supply  of  dust-laden  gas  to  the  bag  is  shut 
off,  so  that  whilst  the  bag  is  being  shakei  a  current 
of  air  is  drawn  through  and  clears  the  i.  terstices 
of  the  filter  from  solid  particles. — W.  H.  C. 

Cleansing  or  washing  smoke,  air  and  other  gases,  and 
extracting  soot,  dust,  and  other  impurities  there- 
from ;  Apparatus  for  — —  or  for  evaporating 
liquids.  A.  Hindmarsh,  Newcastle-on-Tyne. 
Eng.  Pat.  111,637,  May  21,  1917.  (Appl.  No. 
7339  of  1917.) 

The  air  or  gas  is  passed  through  a  horizontal 
cylinder  within  which  a  perforated  drum  is  rotated 
upon  a  hollow  shaft  provided  with  blades.  Water 
or  other  suitable  liquid  is  fed  into  the  hollow  shaft 
and  also  independently  into  the  outer  cylinder. 
The  perforated  drum  is  provided  with  external  fan 
blades  which  dip  into  the  liquid  in  the  bottom  of 
the  cylinder  as  they  rotate. — W.  H.  C. 

Heating  and  cooling  apparatus  and  the  like. 
S.  S.  Guy,  Wolverhampton.  Eng.  Pat,  111,556, 
Dec.  13,  1916.      (Appl.  No.  17,879  of  ,1916.) 

In  cooling  or  heating  apparatus  consisting  of  several 
cylinders  enclosed  in  a  common  jacket  through 
which  the  heating  or  cooling  medium  is 
passed,  hollow  partitions  of  wedge-shape  or 
V-shape  in  cross  section,  made  of  thin  metal,  are 
interposed  between  the  cylinders.  In  this  way 
the  surging  of  the  liquid  cooling  or  heating  medium 
in  the  jacket  is  prevented,  and  the  liquid  is  brought 
into  more  intimate  contact  with  the  walls  of  the 
cylinders. — W.  H.  C. 

Separating  substances  of  different  specific  gravities, 
such  as  fine  coal  or  ores  and  the  like  ;   Apparatus 

for   .     J.    M.    Draper,    Bridgend,   and   The 

Rhondda  Engineering  and  Mining  Co.,  Ltd., 
Cardiff.  Eng.  Pat.  111,826,  Oct.  5,  1917. 
(Appl.  No.  14,404  of  1911.) 

The  material  is  fed  into  a  conical  perforated  funnel 
placed  in  the  upper  part  of  a  vertical  vessel  up 
which  a  current  of  water  flows,  and  carries  the  finer 
particles  to  the  overflow.  A  slowly-rotating 
valve  is  provided  at  the  lower  end  for  the  discharge 
of  the  heavier  particles.  A  balancing  liquid 
column  is  provided,  contained  in  a  vertical  pipe, 
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the  lower  part  of  whk  h  is  attached  to  the  separating 
chamber  at  a  point  between  the  overflow  and 
bottom  discharge.  The  upper  part  of  the  pipe 
contains  air  to  form  an  air  cushion  and  has  a  valve 
to  allow  of  the  escape  of  air  during  filling. — W.  H.C. 

Drying  apparatus.  H.  G.  C.  Fair-weather,  London. 
Prom  Pacific  Evaporator  Co.,  Portland,  Ores.. 
U.S.A.  Eng.  Pat.  111,094,  Sept.  5.  1917.  (Appl. 
Xo.  12,735  of  1917.) 

The  materials  to  be  dried  are  supported  on  trays 
having  perforated  bottoms  and  placsd  in  tiers 
on  trucks  so  that  the  trays  are  slightly  inclined 
to  the  horizontal;  the  trays  on  alternate  rows  of 
trucks  are  inclined  in  opposite  directions.  The 
trucks  are  moved  on  rails  along  the  drying 
chamber  across  which  heated  air  or  other 
drying  medium  is  passed.  As  the  drying 
progresses  the  trucks  with  the  trays  are 
moved  towards  the  air  inlet  end  of  the  appar- 
atus. To  effect  economy,  piimary  and  secondary 
drying  chambers  are  used,  the  air  passing  first 
through  the  secondary  chamber  over  the  nearly 
dry  material  and  then  through  the  primary 
chamber  over  the  fresh  material. — W.  H.  C. 

Dryer.  W.  D.  Palen,  Philadelphia,  Assignor  to 
TilS  Philadelphia  Textile  Machineiv  Co.  LT.S. 
Pat.  l,2iS,2g9,  Nov.  27,  1917,  Date  of  appl.. 
May  3,  1916. 

A  DRYING  chamber  is  provided  with  two  platform*, 
One  above  the  other,  the  lower  one  extending 
beyond  the  upper.  A  flight  conveyor  travels  on 
the  platforms.  A  rotary  distributor  having  blades 
located  below  and  beyond  the  discharge  end  of  the 
upper  platform  and  clear  of  the  conveyor  is 
arranged  so  that  material  which  accumulates  in 
front  of  the  flights  of  the  conveyor  on  the  upper 
platform  will  be  discharged  on  to  the  distributor 
and  will  fall  from  this  on  to  the  lower  platform. 

—J.  H.  P. 

Dryer  and  evaporator.  C.  Offenhauser.  Phila- 
delphia, Pa.  U.S.  Pat.  1,249,177,  Dec.  4,  1917. 
Date  of  appl.,  July  9,  1917. 

The  material  to  be  dried  is  passed  through  the 
annular  space  between  two  co-axial  drums.  The 
inner  drum  is  stationary  and  is  heated  internally, 
and  the  outer  drum  is  rotated.  The  outer  drum 
is  provided  with  scrapers  on  the  inside  which 
remove  the  material  from  the  outer  surface  of  the 
inner  drum. — W.  H.  C. 

Centrifugal  separator.  J.  H.  Blair,  Assignor  to 
R.  H.  Taylor,  jun..  Philadelphia,  Pa.  U.S. 
Pat.  1.246,035,  Nov.  13,  1917.  Date  of  appl.. 
Sept.  21,  1915. 

A  rotary  dryer  comprises  a  sectional  tub  having 
its  parts  mounted  to  separate  outward  and  a  con- 
fining member,  movable  axially  with  respect  to 
the  tub.  to  hold  the  parts  in  assembled  position. 

—J.  H.  P. 

Centrifugal  machine.  E.  R.  Curtis,  Brighton. 
U.S.  Pat,  1,248,821,  Dec.  4,  1917.  Date  of 
appl.,  June  4,  1917. 

A  cylindrical  vessel  is  provided  with  an  axial 
inlet  in  the  cover  for  liquid  to  be  treated,  and  an 
axial  outlet  in  the  bottom  which  has  a  deep  upward 
indentation.  A  hood  is  fitted  over  the  indentation 
and  radial  ribs  are  provided  in  the  enclosed  space 
to  provide  passages  for  the  liquid.  A  series  of 
concentric  corrugated  cylindrical  surfaces  are 
provided  near  the  cylindrical  wall  of  the  casing, 
supported  alternately  from  the  cover  and  the 
bottom,  and  a  number  of  sector-shaped  troughs 
aie  arranged  in  the  bottom  of  the  vessel  and 
maintained  in  position  by  projections  on  the  hood. 
The  liquid  passes  first  into  the  central  space  of  (he 
vessel,  over  the  trays,  and  then  in  a  zig-zag  path 


over  the  corrugated  surfaces  to  the  space  between 
the  hood  and  the  bottom,  and  thence  to  the 
centra]  outlet  in  the  bottom. — W.  F.  F. 

Vapour-condensing  apparatus.  J.  E.  Phillips. 
Sherman,  Tex.  U.S.  Pat.  1.246,154,  Nov.  13. 
1917.     Date  of  appl.,  June  0,  1916. 

A  condenser  is  connected  with  a  preliminary 
cooling  and  mixing  chamber  having  a  series  of 
annular  baffles  surrounding  a  central  space  and 
occupying  a  part  of  the  height  of  the  chamber. 
The  vapour  is  supplied  to  the  space  above  the 
baffles  and  a  pipe  supplies  liquid  which  is  mixed 
with  the  vapour  in  this  space.  The  mixed  liquid 
and  vapour  are  conveyed  from  the  space  below 
the  baffles  to  the  condenser. — J.  H.  P. 

Filtering  machine;  Automatic  continuous  centri- 
fugal   .     H.     A.     Herr,     Philadelphia.     Pa. 

U.S.   Pat,    1.246.267,   Nov.    13.    1917.     Date  of 
appl.,  Oct.  19,  1914. 

The  shaft  which  carries  the  basket  of  the  machine 
is  so  supported  that  the  basket  may  be  rotated 
eccentrically  at  a  high  speed.  When  the  basket  is 
full,  the  speed  is  checked  and  the  eccentricity  is 
airested,  and  the  basket  is  emptied  while  running 
at  a  low  rate  of  speed. — W.  H.  C. 

Separator   for    pal verisin (/-mills  ;    Pneumatic . 

E.  J.  Steckle,  Dixon,  111.     U.S.  Pat,  1,246,344, 
Nov.  13,  1917.     Date  of  appl.,  Jan.  31,  1916. 

The  pulverised  material  is  delivered  through  a 
number  of  nozzles  which  project  upward  from  the 
grinding  chamber  into  a  separating  chamber  .above. 
The  nozzles  pass  through  the  bottom  of  the 
separating  chamber  tangentially  and  the  more 
finely  powdered  material  is  drawn  off  from  the 
separating  chamber  by  a  current  of  air.  The 
coarser  particles  fall  to  the  bottom  and  are  returned 
to  the  grinding  chamber. — W.  H.  C. 

Pulverising  and  treating  ores,  clay,  and  other  mineral 

substances  ;   Process  of  and  apparatus  for  — — . 

A.     B.     Willoughby,     Philadelphia,     Pa.     U.S. 

Pat.  1,246,514.  Nov.   13,  1917.     Date  of  appl., 

May  6,  1914. 
The  material  to  lie  pulverised  is  delivered  to  a 
heated  platform  to  be  dried,  and  then  passes 
downward  through  two  shoots  to  a  pair  of  nozzles 
directed  towards  one  another.  Superheated  steam 
at  high  temperature  and  pressure  is  also  supplied 
to  the  nozzles  so  that  the  two  streams  of  material 
impinge  against  one  another  at  high  velocity.  The 
pulverised  material  and  steam  are  withdrawn 
through  an  exhaust  flue  into  which  fresh  super- 
heated steam  at  high  pressure  and  temperature  is 
also  supplied  to  reheat  the  cooled  steam  and  to 
separate  the  lighter  particles  of  the  pulverised 
material.  The  steam  is  passed  into  a  settling 
chamber,  where  the  pulverised  material  separates, 
and  the  steam  is  discharged  while-  still  dry.  The 
heavier  unpulverised  material  is  returned  to  the 
top  of  the  shoot.  The  drying  platform  is  heated 
by  waste  gas  from  the  boiler  which  supplies  the 
steam.— W.  F.  F. 

Spraying  liquids  and  treating  gases  ;  Process  and 

apparatus  for .     C.   C.   Thomas.  Baltimore, 

Md.     U.S.     Pat.     1,246.355.     Nov.     13.     1917. 
Date  of  appl..  May  3,  1915. 

The  apparatus  comprises  a  spray  head  in  the  form 
of  a  vertical  tube  of  resilient  material  having  in 
its  periphery  a  helical  slot  with  abrupt  discharge 
edges.  This  slot  varies  in  inclination  from  one  end 
to  the  other,  whereby  the  liquid  can  be  discharged 
in  the  form  of  a  helical  film  varying  in  direction 
from  one  end  to  the  other  of  the  spray  head.  For 
treating  gases  the  spray  head  is  fitted  inside  a 
chamber  provided  with  a  gas  inlet  and  outlet. 
The  liquid  is  ejected  into  the  current  of  gas  in  the. 
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form  of  u  thin  helical  film  ui  an  angle  to  the 
direction  of  the  Bow  of  gas,  and  the  pressure  of 
the  liquid  and  width  of  the  bIo!  can  be  regulated 
in  .  an,-.'  the  lilm  i"  i"-  broken  ap  and  atomised  in 
contact  w  ith  the  gas.     J.  II.  P. 

Solidified  plastic  article*:  Apparatus  for  rapidly 
ageing  — .  De  X.  W.  B.  Young,  Narberth, 
Pa.,  Assignor  to  Snap  Works  Equipment  Co. 
r.s.  Pat.  1,246,515,  N'ov.  18,  1917.  Date  of 
appl.,  Jan.  10,  1816. 

An  endless  conveyor  carrying  a  series  of  free 
swinging  holders  passes  in  a  zig-zag  path  through 

a    chamber    containing    hot    air    at    constant    tem- 

perature,  and  then  through  a  cooling  chamber. 
Solidified  plastic  articles  are  Fed  info  the  hot 
compartment  in  the  path  of  the  holders,  and  means 
are  provided  in  the  cooling  chamber  to  tilt  the 
holders  and  discharge  the  articles.  The  air  in  the 
hot  compartment  is  heated  by  pipe  coils  between 
i  In-  adjacent  runs  of  the  conveyor. — \V.  F.  P. 

Firs     extinguisher     compositions.     II.     8.     Mark, 

Brooklini'.  .Mass..  Assignor  to  American  La 
Prance  Fire  Engine  Co..  Elmira.  N.Y.  U.S. 
Pats,  (a)  1,246,640,  (n)  1,246,041,  and  (c) 
1,246,642,  Nov.  13,  1917.  Dates  of  appl.. 
Feb.  26,  Mar.  27,  and  Mar.  27,  1917. 

(a)  The  composition  consists  of  carbon  tetra- 
chloride, a  component  to  lower  the  Freezing  point, 
e.g..  chloroform,  and  an  aromatic  ester.  A  typical 
composition  is  95  c.c.  of  carbon  tetrachloride. 
.">  c.c.  of  chloroform,  and  "  2-5  grms.  <>f  tripheny] 
phosphate  and  phenyl  salicylate  in  equal  parts." 
(n)  A  mixture  of  92J°0  of  carbon  tetrachloride, 
'„  of  chloroform,  and  5%  of  "  safrol."  (<•)  A 
mixture  of  90%  of  carbon  tetrachloride,  5°„  of 
•  hloroform,  and  5%  of  pine  oil.  —J.  II.  P. 

Evaporator.  W.  11.  C.  Smith.  Philadelphia,  Pa. 
l.S.  I 'at,  1,246,824,  Nov.  13,  1917.  Date  of 
appl.,  Apr.  23,  1917. 

A  VERTICAL  cylindrical  casing  has  its  base  dished 
inwards,  and  a  tubular  heating  drum  with  vertical 
tubes  is  provided  in  itn  lower  portion  so  that  the 
lower  tube-plate  is  approximately  parallel  to  the 
base  of  the  casing  and  forms  with  it  a  circular 
chamber  having  a  number  of  circumferential 
openings  into  the  casing.  A  liquid-supply  pipe 
enters  this  chamber  and  the  liquid  circulates 
through  the  tubes.  Steam  is  supplied  through  a 
vertical  pipe  passing  axially  downward  through 
the  casing  and  terminating  in  a  nozzle  of  smaller 
section  in  the  centre  of  the  heating  drum  and  near 
the  bottom  of  the  casing.  The  connection  between 
the  steam  pipe  and  the  top  of  the  drum  is  made 
flexible  to  permit  relative  movement. — YV.  F.  F. 

Evaporating  or  concentrating  process.  F.  1'.  Bergh, 
Yonkers,  X.Y..  Assignor  to  Central  Reduction 
Co.  l.S.  Pat.  1,249,001.  Dec.  4.  1917.  Date 
of  appl..  Jan.  10,  1912.      Renewed  Feb.  23,  1917. 

THE  liquid  to  be  evaporated  is  introduced  as  a 
stratum  of  spray  into  the  middle  portion  of  the 
evaporating  chamber,  and  a  current  of  dehydrating 
air  or  gas  is  introduced  into  the  chamber  below 
the  stratum  of  liquid.  The  gas  passes  upwards 
through  the  liquid  and  evaporates  the  latter,  and 
the  vapour-laden  air  or  gas  and  the  finely-divided 
solid  pass  upwards  through  a  screen  which 
separates  the  solids. — W.  II.  C 

Oases;      Apparatus    for    separating    mechanical 

mixtures    of  .      J.    O.    Carrey.    Assignor    to 

Carrey  Process  Co.,  St.  Louis.  Mo.     U.S.  Pat. 

i.2  1S,454,Dec.4,1917.  Date  of  appl..  Apr.  10.  1915. 
THE  mixed  gases  are  admitted  to  a  receiving 
chamber  mounted  in  a  vertical  frame  which  sup- 
ports  also    a    vertical    rotating    shaft    carrying   a 


Separating  drum  connected  With  the  receiving 
chamber.  A  number  of  outlet  passages  from  the 
rotating  drum  are  provided  at  different  radii  and 
exhausting  devices  are  provided  in  the  passages 
to  withdraw  the  separated  gases  from  the  drum. 

— W.  F.  F. 

Carboys,  kegs,  or  the  like;      A  two-wheeled,  hand' 

propelled    vehicle    to    carry    two    .     British 

Dyes,  Ltd.,  J.  Turner,  and  YV.  Ilindle,  Hudders- 
li.  1.1.      Eng.  Pat.  1U.'.»27.  D.c  27.  1910.      (Appl. 

No.  is.  i  13  of  1916.) 

Combined  condenser  and  heat  inteichanger  [for  tar 
distillation].     Eng.   Pat.   111,961.     See  111. 

Arid-collect i iK/    apparatus.     U.S.     Pat.     1,247.280. 
See  VII. 
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Coal :    Spontaneous  heating  <>f 

Gas  J..   1918,   141,   110- 


111. 


G.    Knox. 


Microscopical  and  chemical  analysis  shows  that 
coals  are  composed  chiefly  of  humus  bodies  (high 
oxygen  content  with  much  hygroscopic  water), 
resinous  bodies  (medium  oxygen  content,  melting 
at  300"  ('.).  and  carbon,  with  a  varying  percentage 
of  hydrocarbon,  moisture,  and  mineral  matter. 
Coal  has  the  power  of  absorbing  gases,  in  some 
cases  to  the  extent  of  three  times  its  own  volume  ; 
the  absorbed  gas  is  very  active  chemically,  and 
the  chemical  action  (oxidation)  increases  the 
temperature  of  the  coal.  Coal  being  an  excellent 
non-conductor,  the  heat  generated  increases 
steadily  and  with  increasing  rapidity  until  the 
ignition  point  of  the  coal  is  reached.  This  point 
is  generally  stated  as  varying  between  370°  C. 
for  cannel  and  477°  C.  for  Welsh  steam  coal,  but 
it  varies  according  to  the  state  of  division  of  the 
coal.  Spontaneous  heating  is  more  common  in 
coals  of  high  volatile  content  and  lias  been  a 
source  of  trouble  in  shipping.  The  length  of  the 
journey  has  been  the  determining  factor  in  a 
number  of  cases  of  spontaneous  ignition,  showing 
that  a  certain  time  limit  is  necessary  to  enable 
the  oxidation  to  generate  sufficient  heat.  Cases 
of  heating  in  coal  stored  on  the  surface  are  common, 
and  coking  coals  stored  for  long  periods  lose  their 
coking  properties.  The  author  gives  the  following 
hints  as  to  the  prevention  of  heating.  Wherever 
possible  the  coal  should  be  sized  before  stacking, 
and  each  size  put  in  a  separate  heap.  "  Through  " 
coal  or  mixed  small  coals  should  never  be  stacked 
to  a  height  of  more  than  13  feet.  If  it  is  necessary, 
on  account  of  lack  of  space,  to  store  to  a  greater 
height  than  this,  the  coal  should  be  laid  down  in 
successive  layeis  of  not  more  than  3  to  4  feet  thick. 
An  iron  or  earthenware  ventilation  pipe,  3  to  4  ins. 
in  diameter,  should  be  inserted  for  every  300  sq.  ft. 
of  surface.  A  thermometer  should  be  lowered 
occasionally  to  ascertain  the  temperature  at 
various  depths.  Coal  should  never  be  stacked  in 
contact  with  wood,  moist  vegetable  soils,  or  coarse 
vegetation  like  bracken.  Dirty  coals  should  not 
be  mixed  with  the  better  class  varieties,  and  as 
far  as  possible  all  "  rashings  "  or  other  friable 
bituminous  shale  bands  should  be  removed  before 
storing.  Coking  coals  should  not  be  stored  in 
heaps  of  more  than  4  ft.  and  only  for  short  peiiods, 
as  very  slight  heating  renders  them  useless  for 
coking  purposes.  YY'et  coal  should  not  be  mixed 
with  dry  coal,  but  should  be  dumped  round  the 
edges  of  the  stack  with  free  access  to  the  air. 

—J.  E.  C. 
D2 
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Naphthalene  ;    Use  of  crude as  fuel  for  interna _ 

combustion  engines.  J.  H.  Willis.  Gas  J. 
1918,  141,  65—67. 
The  author  describes  a  method  of  utilising  crude 
naphthalene  in  an  internal  combustion  engine  of 
about  10  B.H.P.  installed  in  a  motor  launch. 
In  the  vaporiser  used  (designed  by  the  author  and 
G.  G.  W'ilson)  the  molten  naphthalene  does  not 
pass  through  any  pipes  of  small  diameter  or 
through  a  spray.  This  vaporiser  is  of  the  "  sur- 
face "  type  and  is  self-contained,  acting  also  as 
the  fuel  storage  vessel.  It  consists  of  a  rect- 
angular exhaust  jacketed  vessel,  built  up  of  thin 
steel  plate,  all  joints  being  oxy -acetylene  welded. 
The  apparatus  is  bolted  to  the  top  of  an  exhaust 
jacketed  T-piece,  the  ordinary  petrol  carburettor 
being  fitted  to  the  bottom.  The  back  pressure 
of  the  silencer  is  sufficient  to  force  some  of  the 
exhaust  gases  round  the  vaporiser.  The  portion 
of  the  air  which  it  is  proposed  to  carburet  approxi- 
mately to  saturation  is  drawn  by  the  suction  of 
the  engine  through  the  molten  naphthalene,  the 
secondary  air  being  drawn  through  the  petrol 
carburettor,  the  jet  of  which  is  closed.  The 
naphthalene  used  in  the  experiments  was  crude, 
but  of  fairly  good  quality,  extracted  from  coal- 
gas  during  the  process  of  benzol  and  toluol  re- 
covery. The  engine  was  run  for  five  or  ten 
minutes  on  petrol  and  when  the  naphthalene 
had  reached  a  temperature  of  about  130°  C.  the 
petrol  was  turned  off  completely.  It  was  found 
that  satisfactoiy  running  could  be  obtained  by 
passing  one-thirteenth  of  the  air  through  the  car- 
burettor. Little  difficulty  was  experienced  with 
the  carburation  even  with  temperatures  varving 
between  130"  and  160°  C.  The  calorific  value 
of  naphthalene  is  17,395  B.Th.U.  per  lb.  as 
compared  with  20,100  and  18.700  for  paraffin 
and   petrol  respectively. — J.  E.  C. 

Gas  firing  boilers.     Hunter.  See  I. 

Analysis  of  crude  benzols,  etc.     Adam.     .See  III. 

Laboratory  methods  for  benzol  recovery  plant  opera- 
tion.    Sperr,  jun.     See  III. 

The  colloidal  state  of  matter   in   its  relation   to   the 
asphalt    industry.     Richardson.     See    IX. 

Patents. 
Briquettes    or    other    moulded    articles;    Process    of 
making .       Briquetting     process.       Weather- 
resistant     briquette.     C.    Ellis,    Montclair,    N.J., 
Assignor   to   Ellis-Foster   Co.,   N..T.   U.S.   Pats. 
1.216,805,    1,246,807,  and   1.246,808,    Nov.    13, 
1917.       Dates    of    appl..     (A)    Mar.    28,     1013, 
(b)  May  2,  1917,  (c)  July  5,  1917. 
(a)    Briquettes,    or  other    moulded   articles   are 
made     by     mixing     concentrated    acid    sulphite- 
cellulose    waste   liquor    with    a    bulking    material 
containing    coal    dust    and    coal    fragments,    and 
quick-lime  is  incorporated  in  order  to  precipitate 
the    solids    from    the    liquor,     (b)  Acid   sulphite- 
cellulose  waste  liquor  is  atomised,  and  the  finely 
divided  solids  which  are  obtained,  are  dissolved  in 
water  to  form  a   binding  agent.     This   is   mixed 
with  the  bulking  material,  moulded  under  pressure, 
and  the  material  is  treated  to  render  the  dissolved 
solids    insoluble,    and    then     allowed     to    set    to 
form     a     weather-resistant     briquette,     (c)     Sul- 
phite-cellulose waste  liquor  is  incorporated  with 
a  bulking  agent,  and  a  basic  compound  of  mag- 
nesium, such  as  the  oxide,  is  used  as   precipitant, 
the     mass     being    afterwaids     pressed     into     the 
required  shape. — B.  N. 

Fuel    and    process    of    burning    the    same.     C.    F. 

Sehrimpe,  Perth  Amboy,  N.J.,  Assignor  to  The 

Perth     Amboy     Chemical    Works,    New    York. 

U.S.  Pat.  1,248,557,  Dec.  4,  1917.     Date  of  appl., 

Apr.  28,  1916. 
A    fuel    contains    approximately    100    parts    by 


weight  of  hexamethylenetetramine,  20  parts  of  a 
substance  yielding  oxygen  slowly  to  the  hexa- 
methylenetetetramine,  such  as  potassium  perman- 
ganate, and  20  parts  of  solid  paraffin. — J.  E.  C. 


Coke     ovens ;      Regenerative 


D. 


Bagley. 
London.  Eng.  Pat.  111,801,  May  18,  1917. 
(Appl.  No.  7138  of  1917.) 

One  regenerative  chamber  is  placed  above  and  one 
below  a  coke  oven  heated  by  vertical  flues.  The 
regenerators  are  in  the  same  plane  as.  and  extend 
the  full  length  of,  the  coking  chamber.  They  are 
used  alternately  according  as  the  direction  of  the 
flame  in  the  heating  flues  is  upward  or  downward. 
In  the  first  case  hot  air  from  the  lower  regenerator 
meets  the  gas  at  the  base  of  the  flues,  and  the 
products  of  combustion  ascend  through  the  vertical 
flues  and  passing  through  the  upper  regenerator 
give  up  their  residual  heat  to  the  chequered  brick- 
work. At  certain  periods  this  sequence  is  re- 
versed, the  upper  regenerators  supplying  the  hot 
air  and  the  direction  of  the  heating  flames  being 
downward.  The  upper  and  lower  regions  of  the 
oven  walls  are  thus  more  evenly  heated. — J.  E.  C. 

Furnace  and  oven  apparatus  ;    Operating with 

recovery  of  heat.  H.  Koppers.  Essen-on-the- 
Ruhr,  Germany,  Assignor  to  H.  Koppers  Co. 
U.S.  Pat.  1,246,114,  Nov.  13.  1917.  Date  of 
appl.,  July  27,  1914. 

In  operating  a  regenerative  furnace  heated  by 
producer  gas,  the  reversal  is  effected  by  inter- 
rupting the  air  and  steam  supply  to  the  producer 
to  stop  the  gas  production  therein,  cutting  the 
furnace  off  from  the  producer,  changing  the  position 
of  the  air  and  waste  heat  valves  of  the  furnace,  and 
re-connecting  the  furnace,  the  air,  and  the  steam 
6upply  to  the  producer. — J.  E.  C. 

Coke-producing  and  by-product-recovery  method. 
M.  Marshall,  sen.,  Port  Coquitlam,  British 
Columbia.  U.S.  Pat.  1,248,883,  Dec,  4,  1917. 
Date  of  appl.,  Aug.  14,  1917. 

The  heat  from  the  upper  strata  of  a  charge  of 
coal  is  drawn  downwards  by  an  induced  draught 
through  the  remainder  of  the  charge.  The  volatile 
constituents  are  thus  extracted,  pass  downwards 
in  separate  streams,  and  then  through  finely- 
divided  material  to  the  condensers. — J.  E.  C. 

Fuel[gas]  ;  Manufacture. utilisation,  and  combustion 

of    - .     G.     Helps,     Nuneaton.     Eng.     Pat. 

111,495,  Aug.  24,  1916.  (Appl.  No..  12.011  of 
1916.) 

A  hydrocarbon  gas,  e.g.,  coal  gas,  is  mixed  with 
pure  blue  water-gas,  the  mixture  having  a  net 
calorific  value  of  from  335  to  250  B.Th.U.  per 
cubic  foot,  or  other  diluents  (Mond  gas,  producer 
gas,  air,  or  nitrogen)  may  be  used,  in  which  case 
the  calorific  value  of  the  mixed  gases  may  be  from 
400  to  250  B.Th.U.  per  cubic  foot.  These  mix- 
tures may  be  used  at  low  pressures  so  as  to  give 
coneless  flames  in  close  contact  with  the  object  to 
be  heated.  The  mixture  of  coal  gas  and  diluting 
gas  may  be  made  during  the  process  of  manu- 
facture as  described  in  Eng.  Pat.  14,750  of  1916, 
or  the  gases  may  be  mixed  subsequently. — J.  E.  C. 


Carburetted  water-gas  ;  Production  of  - 


.  G.  E. 
Heyl,  London.  Eng.  Pat.  111,934,  Jan.  5, 
1917.     (Appl.  No.  252  of  1917.) 

Sulphur-containing  oils  are  vaporised  and  the 
vapours  carried  by  a  stream  of  water-gas  to  a 
superheating  chamber  in  which  the  vapours  are 
cracked.  The  mixed  gases  and  vapours  then  pass 
through  a  purifier  containing  ferric  oxide  or  other 
sulphur-removing   substances. — J.  E.  C. 
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Qaa  producers.  T.  R.  Wollaston,  .Mam  luster. 
Eng.  Pat.  111,964,  Mar.  19,  1917.  (Appl.  No. 
3903  of  1917.) 

WATKB  or  tar  or  both  may  be  admitted  in  a  finely 
divided  or  atomised  condition  into  the  interior  of 
a  fixed  hollow  core  or  dome  extending  upwards 
from  the  grate  of  a  gas  producer,  and  the  products 
are  thereby  vaporised  and  superheated  prior  to 
being   introduced  into  the  combustion  zone. 

—J.  E.  C. 

Coke-oven  and  gas  works  ;  Treatment  of  refuse  from 

.     S.    N.    Wellington,    London,    and    S.    B. 

Etherton,  Barnsley.  Eng.  Pat.  111,883,  Dec.  8, 
lOlti.     (Appl.  No.  17,(>9S  of  1916.) 

Kill  BE  liquors,  such  as  "  devil  "  or  waste  liquors 
from  coke-oven  or  gas  works,  are  admitted,  with 
0>  without  the  addition  of  lime,  into  gas  producers, 
for  total  destruction  of  the  noxious  constituents. 

—J.  E.  C. 

Liquid  fuel  suitable  for  ttse   in   internal  combustion 

engines;    Production    of .     J.    M.    O'Brien, 

Streatham.  Ens.  Pat,  111,864,  Sept.  5,  1916. 
(Appl.  No.  12,679  of  1916.) 

Ordinary,  commercial  paraffin  is  agitated  with 
strong  sulphuric  acid,  bleaching  powder,  and 
petroleum  ether.  The  filtered  material  may  be 
mixed  with  petrol  in  various  proportions,  and  if 
desired  may  be  treated  with  silicic  acid  in  an 
absorbent  form.— J.  E,  0. 

Liquid  hi/drocarbons  \  ;   Production  of  li</ht ]. 

(i.  E.  Beyl,  London.  Eng.  Pat.  111,933,  Jan.  5, 
1917.     (Appl.  No.  251  of  1917.) 

Tiik  yield  of  lighter  liquid  hydrocarbons  in 
fractionally  distilling  heavier  hydrocarbons  (mineral 

Oils,  coal  oils,  I  oal-tar  oils,  shale  oils,  and  the  like) 

is  increased  by  impregnating  the  oil,  before  dis- 
tillation, with  a  hydrocarbon  gas  or  with  hydrogen, 
without  external  heating.  By  preventing  an 
increase  in  tempeiature  during  absorption,  or, 
preferably',  by  reducing  the  temperature  of  the 
hydrocarbon,  during  absorption,  below  the  pre- 
vailing l.inperature,  the  yield  is  still  further 
increased.-    L.  A.  C. 

Crude  jx'lroleum  and  the  distillates  thereof  ;  Apparatus 

for  treating .     0.  B.  Forward,  Urbana,  Ohio. 

U.S.  Pat.'  1,247,808,  Nov.  27.  1917.  Date  of 
appl.,  Sept.  15.  1915. 
A  SET  of  condensers,  each  with  a  separate  outlet 
at  the  bottom,  is  arranged  in  series,  the  top  of  one 
condenser  being  connected  with  the  bottom  of  the 
next.  Superheated  steam  is  blown  into  the 
bottom  of  "  one  of  the  middle  of  the  series  of 
condensers." — L.  A.  C. 

Heavier  hydrocarbons  ;  Method  of  treating .     S. 

Schwartz.  Assignor  to  Jenkins  Petroleum  Pro- 
cess Co.,  Milwaukee.  Wis.  U.S.  Pat.  1,247,883, 
Nov.  27,  1917.     Date  of  appl.,  May  10,  1917. 

Heavy  hydrocarbons  are  heated  under  pressure  in 
a  horizontal  cylindrical  still  and  the  vapours  with- 
drawn through  an  artificially  cooled  collecting 
devii  i-  situated  within  the  still  between  the  ends 
and  at  the  level  above  the  surface  of  the  liquid 
most,  suitable  for  the  complete  removal  of  the 
condensable  vapours. — L.  A.  C. 

Liquid  fuel  for  internal-combustion  engines.  J.  I'. 
Foster.  Paia,  Hawaii.  U.S.  Pat.  1,248,302, 
Nov.  27,  1917.     Date  of  appl.,  Aug.  16,  1917. 

A  LlQirn  fuel  comprises  a  mixture  of  2  galls,  of 
methyl  alcohol.  100  galls,  of  ethyl  alcohol,  0-5  gall, 
of  pvridine.  and  substantially  15  galls,  of  sulphuric 
ether. — J.  E.  C. 


Gasoline-renovator  ;  Vacuum .  Process  of  puri- 
fying fluids  [yasoline,  etc.].  J.  J.  Tokheim, 
Cedar  Kapids,  Iowa.  U.S.  Pats,  (a)  1.248,950 
and  (B)  1,248,951,  Dec.  4,  1917.  Date  of  appl., 
Mar.  30,  1916. 

(\)  THE  liquid  is  fed  from  a  supply  tank  to  a 
distillation  tank  through  a  valve  controlled  by  a 
Qoat  operated  from  the  latter  tank.  Conduits 
lead  from  the  distillation  tank,  into  which  a  steam 
pipe  enters,  to  a  receiver  located  below  it,  and  to 
a  separator.  The  conduit  to  the  latter  passes 
tlirough  a  condenser  and  has  a  cold  water  supply 
opening  into  it  between  the  tank  and  the  con- 
denser. (B)  A  process  for  purifying  gasoline  and 
similar  hydrocarbon  cleaning  liquids,  consists  in 
accumulating  two  bodies  of  the  impure  liquid, 
introducing  steam  into  one  body,  condensing  the 
vapour,  and  "  effecting  an  interchange  between 
the  water  of  condensation  and  the  other  body  of 
liquid."— L.  A.  C. 

Oil  and  gas  ;    [from  oil-bearing  strata]  Apparatus 

for  and  method  of  recovering .     F.   Squires, 

Marietta,  Ohio,  Assignor  to  W.  Squires,  Zanes- 
ville,  Ohio.  U.S.  Pat.  1,249.232,  Dec.  4,  1917. 
Date  of  appl.,  June  19,  1917. 

A  heated,  deoxidised  gas  (products  of  combustion) 
is  introduced  under  pressure  tlirough  a  pressure 
well  into  an  oil-bearing  stratum  to  mix  with  the 
hydrocarbon  vapour.  The  mixture  is  collected 
from  an  adjacent  venting  well,  the  hydrocarbon 
(gasoline)  recovered  by  compression  and  absorp- 
tion, and  the  residual  products  of  combustion 
us.  cl   again. — L.  A.  0. 

C.  Ellis,  Mont- 


[ Petroleum]  oils  ;    Treating  — 

clair,  N..T.,  Assignor  to  Ellis-Foster  Co.  U.S. 
Pat.  1.249. 278,  Dec.  4,  1917.  Date  of  appl., 
Apr.   29,    1913. 

Tiik  vapours  of  an  oil  consisting  essentially  of 
petroleum  products  heavier  than  gasoline  are 
subjected  first  to  an  increasing  temperature  at  or 
above  that  of  decomposition;  then  (in  the  presence  of 
a  catalyst)  to  a  decreasing  temperature  until 
equilibrium  is  established.  The  products  are 
condensed  and  the  portion  heavier  than  gasoline 
treated   again. — L.  A.  C. 

Distillation  of  heavy  oils,  oil  residues,  and  bitumens 
[to  produce  lighter  oils].  W.  A.  Hall,  New  York. 
U.S.  Pat.  1,247.671,  Nov.  27,  1917.  Date  of 
appl.,   May  3,   1916. 

See  Eng.  Pat.  8836  of  1915  ;    this  J.,  1916,  919. 

Gas  filtering  apparatus.     Eng.  Pat.  110.907.   See  I. 

Apparatus  for  separating  substances  of  different 
specific  gravities,  such  as  fine  coal  or  ores  and  the 
like.      Eng.  Pat.  111,826.    See  I. 

Treatment  of  bituminous  shales  and  the  like  for  the 
obtaiumcnl  of  oil  therefrom,  and  apparatus  to  be 
used  therein.     Eng.  Pat.  111,605.     See  IIb. 

Apparatus  for  distillation  and  dehydration  of  coal 
tar,  mineral  or  vegetable  oils  and  the  like,  and 
debemolising  of  wash  and  other  oils  and  liquids. 
Eng.  Pat.   111,956.     Sec  III. 


IIb.— DESTRUCTIVE    DISTILLATION  ; 
HEATING;   LIGHTING. 

Cellulose     and     starch;      Distillation     of in 

vacuo.     A.    Pictet    and     J.    Sarasin.      Comptes 

rend.,  1918,  166,  38—39. 

Pure  cotton  cellulose  was  heated  gradually  in  a 

distillation  apparatus  under  a  pressure  of  12 — 15 

mm.     After    the    aqueous    fractions    there    came 
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over  between  200 3  and  300  C.  a  thick  yellow- 
oil  which  on  cooling  solidified  to  a  semi-crys- 
talline mass  amounting  to  45  %  of  the  original 
cellulose  ;  10  %  of  carbon  remained  in  the  retort . 
The  pasty  mass,  on  recrystallisation  from  hot 
acetone  or  water,  gave  white  tabular  anhydrous 
crystals  melting  at  179-5'  C.  Analysis  and 
molecular  weight  determinations  indicated  the 
formula,  C6II10O5.  The  substance  was  strongly 
laevo-rotatory  and  could  not  lie  distilled  under 
atmospheric  pressure  without  decomposition  ;  it 
gave  a  triacetate,  in.  pt,  110°  C.,  and  a  triben- 
zoate  m.  pt.  199-5°  0.  This  substance  appears  to 
be  identical  with  laevoglucosan  obtained  by 
Tanret  (Bull.  Soc.  Chim..  1894,  11.  949)  by  the 
splitting  of  the  glucosides  picein,  salicin,  and 
coniferin.  Exactly  similar  results  were  obtained 
by  the  distillation  of  starch  and  apparently  also 
of  dextrin.  It  is  suggested,  therefore,  that 
laevoglucosan  may  stand  in  a  direct  relationship 
to  the  carbohydrates,  possibly  as  a  product  of 
simple  depolymerisation.  and  a  study  of  its 
constitution  and  the  mechanism  of  its  formation 
may  throw  some  fight  on  the  nature  of  the  poly- 
merised carbohydrates. — J.  F.  B. 

Patents. 
Bituminous  shales  and  the  like  ;    Treatment  of 


for  the  obtainment  of  oil  therefrom,  and  apparatus 
to  be  tised  therein.  D.  and  A.  Simpson.  London. 
Eng.  Pat.  111.605,  Mar.  8,  1917.  (Appl.  No. 
3449  of   1917.) 

Bituminous  shale  is  subjected  to  downward 
distillation,  at  such  a  restricted  temperature  as 
to  liberate  the  volatile  products  only,  without 
breaking  up  the  "  combinations  of  so-called  fixed 
carbon."  The  volatile  products  pass  directly  to 
a  desulphurising  chamber,  whilst  the  spent  shale 
may  be  treated  in  a  separate  generator  for  the 
production  of  fuel  gas  and  ammonia. — J.  E  C. 

Carbon  [charcoal]  and  method  of  producing  the 
same.  R.  A.  Demme.  New  York.  U.S.  Pat. 
1,249,041.   Dec.   4.    1917.     Pate  of  appl..   Aug. 

29,  1917. 

Hydrolysed  cellulose  material  such  as  wood 
waste,  freed  from  soluble  constituents,  is  gradually- 
heated  to  carbonising  temperature.  Suitable 
inorganic  substances  or  other  carbonisable  organic 
substances  may  be  mixed  with  the  cellulose  before 
heating. — B.  V.  S. 

Enclosed-arc  device.  J.  H.  Clough,  Schenectadv. 
N.Y.,  Assignor  to  General  Electric  Co.  U.S.  Pat. 
1,246.054,  Nov.   13.   1917.     Date  of  appl..  Oct. 

30,  1915. 

A  cathode  of  highly  refractory  material,  e.t/., 
tungsten,  proportioned  to  operate  at  incandescence, 
and  an  anode  of  a  chemically  active  metal,  such 
as  calcium,  magnesium,  titanium  or  the  like,  are 
contained  in  a  sealed  envelope  filled  with  argon 
at  a  pressure  of  5 — 12  cm.  of  mercury. — L.  A.  C. 

Retort  [for  destructive  distillation  of  coal].  H.  P. 
Bostaph,  and  Bostaph  Engineering  Co.,  Detroit. 
.Mich.,  U.S.A.  Eng.  Pat,  111,871.  Oct,  30.  1916. 
(Appl.  No.  15.477  of  1916.) 

See  U.S.  Pat,  1,204,646  of  1916;  this  J„  1916,  1253. 
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Bcn~ol     recovery     plant     operation  ;        Laboratory 

methods  for .     F.  \V.  Sperr,  jun.      Met.  and 

C'hem.  Eng.,  1017.    17,  642—647.      (See  this  J.. 
1918,  2  A.  26  A.) 

The  specific  gravity  of  crude  benzol  and  other 
lighi  oils  is  determined  with  the  Westphal  balance 
at  15-5°  C,  after  previously-  cooling  the  sample  to 


12 :    C.     For    the    sulphuric    a-id   colour    test   on 
benzols,     toluols.   and     naphthas,     the     standard 
method    given,    in    the    American    Gas  Chemists' 
Handbook  is  used,  the  colour  being  compared  with 
a  scale  of  coloured  solutions  prepared  from  cobalt 
and    ferric    chlorides   and    potassium    bichromate 
respectively.     The    presence    of    sulphur    dioxide 
and  trioxide   in   washed   benzols   is   detected    by 
exposing  methyl  orange  test  paper  to  the  vapours 
of  the  benzol  issuing  from  the  mouth  of  the  con- 
taining    bottle.     Unsaturated      compounds      are 
determined  by  the  method  of  Kraemerand  Spilker 
I    (Muspratt's  Encyclopaedia.  Ger.  Ed.,  1905,  Vol.  8, 
p.  33),  viz..  titration  with  a  bromide-bromate  of 
I   potassium  solution  in  presence  of  sulphuric  acid 
until  the  red  colour  of  the  bromine  persists  in  the 
I   oil.     The  purity  of  benzene  may  be  controlled  by 
i   a   determination   of   freezing   point.     Carbon   bi- 
sulphide  is   estimated   by-   the   xanthate   method. 
Hydrogen  sulphide  may  be  estimated  by  washing 
the  sample  with  sodium  hydroxide  solution  and 
titrating  the  extra' t  with  iodme  after  acidifica- 
tion.    A  specification  and  tests  for  wash  oil — a 
"  straw  "   petroleum  oil — are   given.      Benzolised 
and  debenzolised  oils  are  tested  by-  a  preliminary- 
distillation  in  steam,  followed  by  a  fractionation 
of  the  dried  distillate  up  to  200°  C.     Naphthalene 
in  oils  is  estimated   by  a  method  based    on    its 
volatilisation  in  a  current  of  warm  air.     Air  at 
the  rate  of  1  i  cub.  ft.  per  hour  is  blown  through 
the  oil  contained  in  an  8  in.  x  1  in.  test-tube  placed 
in  a  bath  of  water  which  is  heated  slowly  until 
boiling  and  kept  at  that,  temperature  for  1  hour. 
The  heat  is  withdrawn  and  the  air  bubbled  through 
overnight.     The  test-tube  is  fitted  with  a  reflux 
condenser  to  condense  and  retain  oils,  while  the 
vapours  pass  on  to  a  tram  of  wash-bottles.     The 
first  contains  200   c.c.  of   AT/1   sulphuric  a'-id  to 
retain   tar    and   alkali;    then   follows    an    empty 
bottle  to  serve  as  trap  and  afterwards  three  bottles 
each  contahvng  150  c.c.  of  saturated  picric  acid 
solution.     Naphthalene    pic-rate    is     formed    and 
estimated    by    volumetric    determination    of    the 
total  and  free  picric  arid  present. — H.  J.  H. 


Benzols,    etc.  ;     Analysis    of  crude 


\V.    (i. 


Adam.     Gas  J.,   1918.   141,  65. 


The  author  gives  details  of  the  method  used  by 
the  Gas  Light  and  Coke  Co..  for  the  evaluation  of 
crude  benzol.  A  preliminary  distillation  is  carried 
out  with  500  c.c.  of  the  sample  in  a  copper  vessel, 
tapering  from  6  ins.  to  4«  in«.  in  diameter  and  6  ins. 
high  in  the  body,  and  fitted  with  an  eight-section 
Young-Thomas  column.  The  distillate  should 
distil  over  fairly  rapidly,  but  not  in  a  c  ntinuous 
stream,  and  is  collected  up  to  165°  C,  the  residue 
being  heavy  oil  or  creosote.  In  the  case  of  (rude- 
naphtha  or  light  oils,  the  tar  acids  may  be  removed 
by  washing  with  caustic  soda.  The  distillate  is 
then  washed  as  follows  : — Carbon  bisulphide  is 
removed  by  agitation  with  30  c.c.  of  10  %  alcoholic 
potash,  the  potassium  xanthate  being  removed 
by  three  water-washes  of  100  c.c,  50  c.c.  and 
30  c.c.  Unsaturated  compounds,  bases,  etc.,  are 
removed  by  washing  with  20  c.c.  of  sulphuric 
acid  (C.O.V. )  per  250  c.c.  of  distillate  for  5  minutes, 
the  acid  be'ng  run  off  after  standing  for  half  an 
hour.  Phenolic  substances  are  removed  by  agitation 
with  20  c.c.  of  10  °0  caustic  soda  solution  per 
250  c.c  of  distillate.  The  soda  layer  is  run  off 
after  standing  for  half  an  hour  and  excess  soda 
washed  out  by  gentle  shaking  with  w-ater.  The 
oil  is  dried  by  standing  over  calcium  chloride 
over-night.  The  dried  and  purified  oil  is  fraction- 
ated in  the  same  vessel  and  column,  the  following 
fractions  being  collected:  (a)  start  to  85°  C, 
(6)  85°  to  105°,  (c)  105°  to  115°.  (d)  115°  to  lti.",  c. 
The  respective  volumes  are  indicated  by  : — 
Benzene  =  a  +  J  b  ;  toluene  =  J  b  +  c ;  solvent 
naphtha  =d.  The  specific  gravities  of  a,  b,  and  c 
should  lie  at  least  0-883,  0-878,  and  0-868  respec- 
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tively  at  60°  ]■'.  (16-6  ('.).  km  -j>«<  iii<  gravities 
denoting  tli<-  presence  of  paraffins,  which  may  be 
approximately  determined  by  tin-  extent  if  the 
reduction.— J.  K.  c. 


in  crude  carbolic  acid 
Skirrow.     .1.  [nd.  Eng. 


Phenol ;  Determination  of 

iimi  coal-tar  otto.     I-',  w 

('I,. i,i..  1917,  9,  llii^  1  L06 
'I'm  method  is  based  upon  the  oxygen  absorption 
values  <>f  phenol  and  the  cresola  (sec  this  J.,  1908, 
To  obtain  standard  values  the  solutions  of 
phenol,  etc.,  win-  diluted  so  as  t<>  contain  0002 
inn.  in  .">()  c.c.  Portions  of  50  c.c.  of  potassium 
permanganate  solution  (0-395  gun.  per  litre)  wen- 

treated  with  15  c.c.  of  dilute  (1  :  3)  sulphuric  acid 

(faintly  tinged  with  permanganate),  and  the 
bottles  dosed  ami  placed  in  a,  thermostat  at  23°  C. 
Tic-  solutions  of  tar  acids,  etc..  were  also  brought 
to  -'A  C,  and  50  c.c.  run  from  a  pipette  heated  to 
S3  C.  into  the  permanganate  solution.  The  time 
was  taken  from  the  fall  of  the  first  drop,  and  the 
bottles  were  rapidly  shaken,  and  allowed  to  stand 
for  3  in  ins.,  whereupon  one  c.c.  of  10%  potassium 
iodide  solution  was  introduced,  the  liberated 
iodine  titrated  with  thiosulphate  solution  (7  gnus. 


allowed  to  stand  for  5   mins.      It    was  then  cooled 

under  the  tap,  the  mixture  slightly  acidified  with 

sulphuric  acid,  the  excess  of  iodine  removed  by 
means  of  a.  slight  excess  of  thiosulphate.  and  the 
precipitated  iodine  compound  washed  once  by 
decantation,  and  transferred  to  a  weighing  bottle 

of  clear  glass  for  comparison.  The  method  was 
.Hi]. lied  to  the  distillates  obtained  by  three  succes- 
sive fractionations  of  crude  carbolic  acid,  and  the 
results  are  tabulated.  Other  samples  of  crude 
carbolic  and  refined  cresylic  acids  were  freed  from 
hydrogen  sulphide,  fractionated  twice,  and  the 
fractions  examined  as  described.  It  was  found 
that  the  mean  oxygen  absorption  of  the  cresols, 
etc.,  in  these  fractions,  calculated  from  the  oxygen 
absorption  of  the  fraction,  the  oxygen  absorption 
of  pure  phenol,  and  the  percentage'of  phenol  found 
in  the  fraction,  was  very  constant  in  each  fraction, 
and  that  the  variations  in  the  oxygen  absorption 
were  mainly  due  to  the  variations  in  the  amount 
of  phenol.  For  example,  the  mean  oxygen 
absorptions  of  the  cresols,  etc.  (constituents  other 
than  phenol),  in  the  fractions  from  the  second 
fractionation  of  a  litre  of  the  various  samples 
were  as  follows  : — 


No. 

Temp..           CruiU-  carbolic 
i'                      add. 

Keflned  cresylic 
acid. 

Carbolic  acid. 
"  60V 

Refined  cresylic 
acid. 

Crude  carbolic 
acid. 

Mean. 

l 

2 
1 
4 
.. 
B 

180-  184                       1-117 
184— lh7                       1114 
187-  -190                    1-096 
190-    IV.                    tOSS 
193—  l'.'i.                       1078 
196—  ISO                       in?:; 

1-120 

1119 

1  099 
1-081 
1078 
1078 

1118 
1113 
1102 
1077 
1(176 
1070 

(1110) 
1-118 

11197 
1-08S 
11  IS  4 
1069 

1114 
1115 
1  099 

1082 
1076 
1062 

1117 
1115 
1-099 
1082 
1-078 
1-070 

per  litre),  and  the  results  calculated  to  grms.  of 
oxygen  absorbed  by  1  gnu.  of  the  respective 
substances.  The  following  mean  values  were  thus 
obtained: — Phenol,  1131;  o-cresol,  1170;  m- 
cresol,  1-166;  ami  p-cresol,  1-062  grm.  Test 
experiments  with  solutions  containing  from  11  to 

89%  of  phenol  ami  mixtures  in  equal  proportions 
of  the  three  cresols  gave  slightly  increased  oxida- 
tion values,  but  no i  sufficient  to  invalidate  the 
method.  The  differences  in  the  rates  of  oxidation 
of  the  three  eresols  is.  however,  too  great  to  allow 
of  the  application  of  the  method  unless  the  ratio 
in  which  they  are  present  is  known.      It  is  therefore 

ary  to  fractionate  Hie  crude  carbolic  acid  by 
distillation,  and  to  determine  approximately  the 
amounts  of  the  three  en-sols  in  the  fractions  in 
which  the  phenol  is  concentrated.  The  "  pear  " 
still-head,  as  used  by  Weiss  and  Downs  (this  J.. 
1917,  863),  gave  the  best  results  for  the  fraction- 
al ion,  and  there  was  no  advantage  in  making  more 
than  two  fractionations.  For  estimating  the 
ulative  proportions  of  phenol  and  cresols  in  the 
several  fractions  an  adaptation  of  Messinger  and 
Vortmann's  method  of  determining  phenol  as  fcri- 
todophenol  was  used.  The  final  iodine  products 
have  the  following  colorations :— Phenol,  rose- 
pink  :  o-croool,  brown;  w-cresol,  slate-blue;  and 
p-cresol,  dirty  yellow.  By  determining  the  oxygen 
absorption  value  of  a  mixture  of  phenol  and 
cresols,  and  making  trial  mixtures  of  I  he  same 
oxygen  absorption  value,  it  was  possible  eventually 
to  match  the  shade  given  by  the  iodine  compound 
of  the  unknown  mixture.  In  the  case  of  the 
higher  fractions,  better  colour  comparisons  can  be 
made  by  using  mixtures  with  slightly  higher 
oxygen  absorption  than  the  fractions  to  be 
matched,  this  being  probably  due  to  the  increasing 
amounts  of  substances  of  higher  b.  pt.  in  those 
fractions.  I'm-  the  preparation  of  the  iodo- 
compound.  2.~>  C.C.  of  a  solution  of  1  grm.  of  the 
mixture  of  phenol  and  cresols  in  500  c.c.  of  water 

ilded  to  3-5  c.c.  of  .VI  sodium  hydroxide 
diluted  with  200  c.c.  of  water,  the  mixture  heated 
to  To  C.  in  a  stoppered  flask,  25  c.c.  of  002  A' 
iodine  solution  added,  and  the  flask  shaken  and 


Ibnce  the  percentage  of  phenol  in  each  fraction 
may  be  calculated  from  the  oxygen  absorption  of 
pure  phenol  and  the  mean  oxygen  absorption  of 
the  cresol,  etc.,  in  that  fraction,  as  given  in  the  table. 
without  the  tedious  matching  operations  described 
above.  Small  errors  are  caused  by  the  presence 
of  pyridine,  and  by  water  retained  by  the  dis- 
solved sodium  phenolate.  These  errors  are  cor- 
rected by  adding  the  following  amounts  to  the 
percentages  of  phenol: — 9-62%.  0-38;  23-98%, 
102  ;  47-50  °„.  2-50  ;  and  70-54%,  4-46%.  With 
this  correction  the  results  thus  obtained  agree 
within  0-2  to  0-3%  of  the  true  amounts  of  phenol. 
The  method  may  also  be  used  for  the  determin- 
ation of  phenol  in  the  tar  acids  from  inclined 
retorts,  vertical  retorts,  blast  furnace  creosote, 
and  producer  gas  tar. — C.  A.  M. 


Use  of  crude  naphthalene  as  fuel  for  internal  com- 
bustion   engines.     Willis.     See    I1a. 


Patents. 

Distillation  and  dehydration  of  coal  tar,  mineral  or 
veyetablc  oils  and  the  like  and  debenzolising  of 
wash  and  other  oils  and  liquids  ;  Apparatus  for 
the .  T.  C.  Hammond  and  C.  K.  Richard- 
son, Huddersfield,  Yorks.  Eng.  Pat.  111.950. 
Mai.  5,  1017.      (Appl.  No.  3190  of  1917.) 

In  the  upper  part  of  a  still  is  a  preheater  com- 
prising a  series  of  overlapping  baffle-plates  arranged 
in  step  fashion.  The  crude  tar  or  oil,  fed  onto  the 
uppermost  plate,  flows  down  the  series.  The 
lighter  portions  (light  oils,  water,  etc.)  are  vaporised 
and  removed  through  an  outlet  pipe.  From  the 
lowest  step,  the  tar  or  oil  passes  into  the  still 
proper,  whence  it  is  drawn  off  through  a  suitable 
opening.  Vapours  given  off  from  the  still  pass 
between  the  baffle-plates  of  the  preheater,  which 
thus  serves  also  as  a  fractionating  column,  the 
heavier  portions,  which  may  be  produced  by  local 
overheating,  dropping  back  into  the  still. — L.  A.  C. 
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Condenser  and  heat  interchanger  [for  tar  distillation'] ; 

Combined .     C.    K.    Richardson   and  T.    0. 

Hammond.    Huddersfield.     Eng.    Pat.    111,961, 
Mar.  14.  1917.      (Appl.  No.  3689  of  1917.) 

The  apparatus  consists  of  a  vertical  tubular 
condenser,  the  tube  chamber  being  surrounded  by 
an  annular  jacket.  The  apparatus  is  specially 
applicable  to  dehydrating  or  distilling  tar,  and 
when  so  used  the  vapours  from  the  still  are  passed 
down  the  tubes  and  the  crude  cold  tar  is  passed 
upwards  around  the  tubes.  The  hot  dehydrated 
tar  or  other  hot  liquid  is  passed  downwards  through 
the  annular  jacket  and  serves  to  assist  in  heating 
the  crude  tar. — W.  H.  C. 

Naphthalene  ;  Sublimation  of- 


,  R.  C.  Tavlor, 
Manchester.  Eng.  Pat.  111.774.  Mar.  2,  1917. 
(Appl.  No.  3104  of  1917.) 

Crude  naphthalene  is  heated  in  a  stationary  tank 
provided  with  a  mechanical  stirrer,  above  which 
are  a  number  of  condensing  chambers.  A  rotat- 
able  pipe  with  a  cut  away  portion  serves  as  a  valve 
to  connect  the  tank  with  each  of  the  condensing 
chambers  in  turn,  so  that  sublimates  of  different 
qualities  can  be  collected. — F.  W.  A. 

Chlorine    derivatives    of  toluol    [benzyl    and    bengal 
chlorides    and    bcnzotrichloride]  ;    Manufacturing 

side-chain .     H.   D.    Gibbs.   San   Francisco, 

CaL,  and  G.  A.  Geiger.  Washington,  D.C.  U.K. 
Pat.  1,246,739,  Nov.  13,  1917.  Date  of  appl., 
Mar.  20,  1917.     (Dedicated  to  the  public.) 

Gaseous  toluol  and  chlorine  in  theoretical  pro- 
portions are  introduced  at  a  measured  velocity 
into  a  suitable  rea' tion  chamber  in  which  they 
are  subjected  to  the  action  of  ultra-violet  rays. 
One  mol.  equiv.  of  toluol  with  one.  two.  and  three 
mol.  equivs.  of  chlorine  produce  respectively 
benzyl  chloride,  benzal  chloride,  and  benzotri- 
chloride.— L.  A.  C. 

Sulphonation    of    aromatic    hydrocarbons    or    their 

derivatives ;     Process    for     the .     H.     Bull, 

Philadelphia,  Pa.  U.S.  Pat.  1,247,499.  Nov.  20, 
1917.     Date  of  appl..  Sept.  2,  1916. 

Aromatic  hydrocarbons  or  their  derivatives  are 
sulphonated  in  the  presence  of  an  organic  solvent, 
of  lower  specific  gravity  than  sulphuric  acid,  in 
which  the  substance  and  sulphonated  product 
are  soluble  but  the  sulphuric  acid  is  not  appre- 
ciably soluble,  and  the  solution  of  the  sulphonated 
product  is  removed.  The  solvent  may  consist  of 
an  excess  of  the  aromatic  hydrocarbon,  and  the 
process  may  be  made  continuous  by  continuously 
removing  the  extracted  sulphonated  product. 

.  — F.  W.  A. 

Phenol  ;    Production    of .     A.    M.    Aylsworth. 

and  Savings  Investment  and  Trust  Co.,  East 
Orange,  N.J.,  U.S.A.  Eng.  Pat.  103,664,  Jan. 
17.  1917.  (Appl.  No.  883  of  1917.)  Under 
Int.  Conv.,  Jan   24,  1916. 

See  U.S.  Pat.  1.213,142  of  1917  ;  this  J..  1917.  382. 

[Production    of    light]    liquid    hydrocarbons.     Eng. 
Pat.    111,933.     See    IIa. 


IV.— COLOURING  MATTERS  AND  DYES, 

The  physical  basis  of  colour-technology.     Luckiesh. 
See  XIII. 

Patents. 
Dyes  from   natural  products ;   Production   of 


J.  B.  Duarte,  S.  Paulo,  Brazil.  Eng.  Pat. 
106,815,  Jan.  30,  1917.  (Appl.  No.  1516  of 
1917.)     Under  Int.  Conv.,  May  31,  1916. 

Washed  pulverised  or  unpulverised  leaves  of  one 
or   more   of   the   mangrove   species   of   the   genus 


Rhizophora  are  infused,  macerated,  digested,  or 
decocted,  and  the  liquid  filtered  or  separated  by 
a  centrifuge,  and  concentrated  in  vacuo  or  other- 
wise, sodium  or  potassium  bisulphite  and  other 
salts  being  subsequently  added.  The  product 
("  Inglotina  C  ")  is  composed  of  tannins,  sodium 
chloride,  mucilage,  and  non-classified  colouring  and 
resinous  materials,  giving  when  treated  with 
alkalis  and  metallic  salts  a  range  of  colours 
including  black  and  chestnut  and  a  number  of 
coloured  lakes  applicable  to  fibres  and  textiles, 
and  resistant  to  light  and  washing. — F.  W.  A. 

Colouring  matters  [sxdphur  dyestuffs]  ;  Manufacture 
of [from  residues  from  manufacture  of  tri- 
nitrotoluene^. O.  Silberrad,  Buckhurst  Hill, 
Essex.  Eng.  Pat.  111,738,  Dec.  28.  1916. 
(Appl.  No.  18,547  of  1916.) 

Residues  obtained  in  the  purification  of  trinitro- 
toluene, containing  2.3-  and  3.4-dinitrotoluene  and 
2.3.4-  and  3.4.6-trinitrotoluene.  are  fused  with 
sodium  sulphide  and  sulphur.  The  product  dyes 
cotton  direct  a  fine  deep  khaki  brown  from  a 
sodium  sulphide  bath. — F.  W.  A. 

Vat    dyestuffs ;     Process    for    producing .     S. 

Sokal,  London.  From  Kalle  und  Co.  A.-G., 
Biebrich.  Germany.  Eng.  Pat.  111,904,  Dec.  14, 
1916.     (Appl.  No.  17.982  of  1916.) 

See  U.S.  Pat.  1,209,212  of  1916  ;  this  J.,  1917.  211. 

Leueo  derivatives  of  vat  dyestuffs  ;  Manufacture  of 

.     A.  Brochet.  Paris.     U.S.  Pat.  1. 247, 927, 

Nov.  27,  1917.     Date  of  appl.,  Sep.  25,  1914. 

See  Ft.  Pat.  473,536  of  1913  and  Eng.  Pat.  19,848 
of  1914  ;  this  J..  1915,  709,  1047. 


V.— FIBRES;    TEXTILES;    CELLULOSE; 
PAPER. 

Sulphite    cellulose  ;     Constitution    and    stability    of 

various  lyes  used  in  the  manufacture  of and 

their  specific  action  in  the  decomposition  of  icood. 
T.  Marusawa.  K6gy5-Kwagaku-Zasshi  (J. 
Chem.  Ind.,  Tokyo),  1917,  20,  737 — 773. 

Solutions  of  sulphurous  acid  undergo  consider- 
able decomposition  even  at  130°  C,  a  solution 
containing  0-6  grm.-mol.  per  litre  of  H2S03  being 
decomposed  to  the  extent  of  25%  in  13  hours  at 
that  temperature,  or  in  2  hours  at  150°  C.  After 
6  hours  at  150°  C.  about  42  %  of  the  acid  is  decom- 
posed, mainly  into  sulphur  and  sulphuric  acid, 
with  a  small  amount  of  thiosulphuric  acid.  The 
addition  of  selenium  has  no  appreciable  influence 
on  the  rate  of  decomposition.  A  solution  of 
sodium  or  ammonium  bisulphite  is  very  stable, 
a  solution  containing  0-6  grm.-mol.  per  litre,  fox 
example,  being  decomposed  only  to  the  extent  of 
a  few  per  cent,  after  6  hours  at  150°  C,  and  of 
about  14%  at  170°  C,  but  in  no  case  is  sulphur 
separated.  Below  150°  C.  the  addition  of  selenium 
has  practically  no  influence.  A  solution  of 
sulphurous  acid  containing  sodium  or  ammonium 
bisulphite  is  fairly  stable  below  150°  C,  and  a 
solution  containing  0-3  grm.-mol.  per  litre  of  each 
component  undergoes  only  about  10  %  decompo- 
sition after  6  hours'  heating  at  that  temperature, 
whilst  no  sulphur  separates.  The  rate  of  decompo- 
sition increases  rapidly  with  the  rise  of  temperature, 
the  decomposition  being  practically  complete 
after  6  hours'  heating  at  170°  C.  Selenium  has  a 
pronounced  influence  on  the  decomposition  of  the 
mixture,  so  that  when  heated  for  6  hours  at  150°  C, 
with  001  grm.  of  selenium  per  litre,  it  is  decom- 
posed to  the  extent  of  over  80%,  whilst  a  large 
amount  of  sulphur  separates.  Under  parallel 
conditions  the  stability  of  the  mixture  decreases 
with  the  rise  in  the  ratio  of  free  sulphurous  acid 
to   bisulphite,   independently   of   the   presence   or- 
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absence  of  selenium.  If  a  mixture  of  sulphurous 
aeid  and   calcium    bisulphite  of    the   composition 

usually  employed  In  sulphite-cellulose  works  is 
heated  in  a  closed  Vessel  calcium  Blllpbite  separates. 

To  prevent    this,   th imposition   of  the   mixture 

must    be   so    regulated    that    the    ratio    lljSOj : 

L'CadlSO,),     exceeds     a     certain     critical     point. 

other  conditions  being  similar,  this  value  depends 
upon  the  temperature  and  increases  with  the  rise 
of  temperature.  For  example,  in  the  case  of  a 
solution  containing  013  grm.-mol.  per  Hire  of 
calcium,  the  critical  values  at  100°  and  140°  C. 
were  1-1  and  10  respectively,  when  the  volume 
of  the  solution  was  J  that  of  the  vessel.  'Phi-  con- 
ditions of  decomposition  of  the  mixture  of  calcium 

bisulphite  and  sulphurous  acid  are  similar  to  those 

described  for  sodium  and  ammonium  bisulphites. 
In  course  of  tine'  tie-  calcium  Sulphite  which  first 
separates,  as  mentioned  above,  redissolves,  whilst 
Calcium  sulphate  is  formed  as  a   n.-w  deposit.     The 

primary  decomposition  of  sulphurous  acid  probably 
occurs  in  its  dissociated  part,  IIS03',  and  is  acceler- 
ated by  hydrogen  ions,  and  the  stability  of  bi- 
sulphite solution,  mil  withstanding  its  high  1ISO,' 
content,  must  he  attributed  to  the  want  of  an 
accelerator  of  the  decomposition,  owing  to  the 
very  slight  concentration  of  hydrogen  ions.  The 
action  of  selenium  may  be  explained  by  the 
assumption  that  it  forms  with  bisulphite,  or  more 
probably  with  UNO/,  an  unknown  compound, 
which  in  the  presence  of  llp  is  exceedingly  nn- 
stable.-  0.  \.  M. 

Potash    lye    from    vegetable    ashes ;     Manufacture 

of ,  and   it,*  o pplication  for  boiling  straw   iii 

the  paper  industry.  S.  Tanaka.  Kogyo- 
Kwecaku-Zasshi  (.1 .  Chem.  Ind..  Tokyo),  1917. 
20.  Mil— 850. 

JLSHBe  from  vegetable  matters  have  been  investi- 
gated from  the  point  of  view  of  the  manufacture 
c-l  caustic  potash  for  th,-  digestion  of  straw  for 
paper  making.  Ashes  from  soy  bean  pods  con- 
t;  ined  16-10%  of  potassium  carbonate  and  from 
(lest  nuts,  13-90%.  For  the  manufacture  of 
caustic  potash  it  is  necessary  that  the  ashes 
should  contain  more  than  10%  of  potassium 
carbonate.  Lime  may  be  added  directly  to  the 
solution  of  ash  in  water  without  separating  the 
insoluble  residue.  The  yield  of  caustic  potash 
depends  very  largely  on  the  perfection  of  the 
filtration  and  lixiviation  processes.  The  potash 
obtained  is  quite  efficient  for  the  manufacture 
of  straw  pulp  and  its  substitution  for  caustic 
soda  is  a  question  of  cost.  A  constant  and 
sufficient  supply  of  potash  from  these  sources  is 
hardly  to  be  expected  and  the  difficulties  of  the 
filtration  process  increase  the  cost. — J.  F.  B. 

Distillation  of  cellulose  and  starch  in  vacuo.     Pictet 
and  Sarasin.       See  II B. 

Use  of  textile  fibres  in  microscopic  qualitative 
chemical  analysis.   Chamot  and  Cole.  See  XXIII. 

Patents. 

Silk  ;  Process  for  increasing  the  strength  and 
elasticity  and  for  preventing  or  decreasing  tlir 
subsequent    weakening    of    non-loaded    raw    or 

boiled  fil  res  in .     J.  Korsclt .  Zittau,  Saxony. 

Eng.  Fat.  104,084,  Mar.  5.  1917.  (Appl.  No". 
3240  of  1917.)  Under  Int.  Conv.,  Feb.  5.  1910. 
The  silk  is  treated  with  alkaloids  or  with  prodm  is 
of  the  decomposition  of  alkaloids  which  have  a 
mori-  complex  molecule  than  urea  and  hexamethyl- 
'■ni-tetramine,  especially  with  derivatives  of 
pyridine,  piperidine,  pyrrole,  pyrrolidine,  quinoline, 
isoquinoline.  phenanthrene.  morpholine.  or  purine, 
provided  these  products  do  not  modify  the  [eel 
and  appearance  of  the  silk  and  provided  they  do  not 
give    any    undesirable    colour-reaction    with    iron 


compounds.  The  silk  is  treated  for  30  mins.  at 
the  ordinary  temperature,  or  warm  (up  to  10  ('.), 
in  a  solution  containing  from  1  to  10%  of  tho 
alkaloid  or  its  salt,  e.g.,  cinchonine,  caffeine  hydro- 
chloride, or  carbocinchomeronic  acid,  calculated 
on  the  weight  of  the  silk.  The  increase  in  strength 
Of  the  silk  may  be  10 — -50%  according  to  the 
quantity  of  alkaloid  used,  and  the  substances 
named  act  in  a  protective  sense  against  oxidising 
influences.-—.!.  F.  15. 

Textile  belling  and  method  of  preparing  the  same. 

H.  St.   L.   Uuchner,   Wollaston,   .Mass.    U.S.    Pat. 

1.12 19,0 19,Dec. 4, 1917.  Date  of  appl. .Dec  IS.  19  Hi. 
Textile  belting,  driving  tapes,  and  the  like  are 
saturated  with  a  mixture  of  equal  parts  of  refined 
oil  asphalt  and  refined  petroleum  distillate,  or 
asphaltic  base  lubricating  oil  by  immersion  therein 
at  about  200°  F.   (93-5°  C.).—  J.  F.  B. 

Metallic  yarn  and  method  of  treating  same  to  fac i! i- 

tate   weaving  and  for  oilier  purposes.      \V.    11. 

Underwood,    New   York.    U.S.    Pat.    1,249,252. 

Dec.   1,  1917.     Date  of  appl.,  Dec.  30,  1914. 

In   the   manufacture   of   woven   fabric   containing 

rough   metallic    yarn,    the    yarn  is    coated    before 

Weaving     with     a     material     to     fill     the      spaces 

in     the     surface     of     the     fibres     of     which     the 

yarn   is  made.     The   fibres   of   the   metallic   yarn 

may  be   coated  with  lead  or  the  fabric   may   be 

made  from  spun  metallic  wool  coated  with  a  metal 

which  resists  the  action  of  sulphur,  or,  generally, 

the  fibres  of  the  metallic  yarn  are  treated  with  a. 

corrosion-resisting  material   before  weaving. 

— J.  F.  B. 

[Plastic  fibrous]  material  capable   of  being    cast  or 

moulded    by    extrusion,    rolling   or   other   suitable 

means   and   the   method   of   manufacturing   sa7ne. 

H.  Jackson,  Carstang,  Lanes.  Eng.  Pat.  111,046, 

Jan.  20,   1917.     (Appl.  No.   1319  of  1917.) 

Fibrous  material  is  reduced  to  a  pulp  and  tho 

major  portion  of  the  water  is  removed  from  the 

pulp   by  draining  or  by  a   hydro-extractor.     The 

moist  pulp  is  mixed  with  a  dry  powdered  glutinous 

or  gelatinous  substance  such    as    gum,  starch,  or 

glue,   then  heated,   preferably  in  a   closed   vessel 

at  165°— 212°  F.  (74°— 100°  C).     A  plastic   mass 

of  pulped  material  is  thus  produced  which  may  be 

formed  in  any  desired  shape  by  squirting,  pressing, 

or  rolling. — J.  F.  B. 

Fibrous    plastic  composition  and  process  of  making 

same.     C.    Ellis,    Montclair,    N.J.,    Assignor    to 

Ellis-Foster  Co.   U.S.   Pat.    1.246,806,   Nov.    13. 

1917.     Date  of  appl.,  Apr.  30,   1917. 

The  solids  in  acid  sulphite-cellulose   waste  liquor 

are  precipitated  in  contact  with  fibrous  material. 

—B.N. 

[]Vood]  pulp  ;     Manufacture  of  chemical  sulphate 
.     C.  N.  Waite  and  J.  E.  Hedin,  Wilming- 
ton,   Del.,    Assignors   to   W.    H.    Sharp,    Phila- 
delphia, Pa.  U.S.  Pat.  1.249,287,  Dec.  4,  1917. 
Date  of  appl.,  Feb.  3,  191  I. 
Liquor  for  the  digestion  of  wood  pulp  is  prepared 
from  the  spent  liquor  of  a  previous  digestion  by 
evaporating   the   water,    burning   off   the   organic 
matter,   and   dissolving  the   sodium   carbonate   in 
tin-  ash,  at  the  same  time  adding  lime  to  causticise 
tin-  soda  and  sufficient  sulphur  to  convert  part  of 
t  le-  caustic  soda  into  sodium  sulphide. — J.  F.  B. 

Process  and  apparatus  for  recovering  the  ether  and 
alcohol  vapour  contained  in  the  air  of  factories. 
Eng.  Pat.   101,723.     See  I. 

Apparatus  for  recovering  ether  and  alcohol  vapours 
contained  in  the  air  of  factories.  Eng.  Pat. 
101.875.     See   I. 
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Process  of  making  briquettes  or  other  moulded  articles. 
Briquetting  process.  Weather-resistant  briquette. 
[J.S.   Pats.   1,246,805,  1,246.807.  and   1.246,808. 

See    1 1  A. 


VI.— BLEACHING  ;  DYEING  ;  PRINTING  ; 
FINISHING. 

Patents. 

Printing     piece     goods;      Machines    for .     X. 

Tidswell,  Bihorel,  France.  Eng.  Pat.  111.070. 
.May  3,  1917.  (Appl.  No.  6302  of  1917.) 

Bast  fibres  :  Dividing,  lanifying.  and  bleaching . 

L.  DeW.  Wante.  Bowdon.  I.S.  Pat.  1,247,757, 
Nov.  27,  1917.  Date  of  appl..  Jan.  11.  1913. 
Removed  Feb.  5,  1917. 

SEE  Ft.  Pat.  458.289  of  1913  :  this  J..  1913.  1063. 


VII.— ACIDS ;  ALKALIS ;  SALTS ;  NON- 
METALLIC  ELEMENTS. 

Ammonia  oxidation  process;    Analytical  control  of 

.     G.  B.  Tavlor  and  J.  D.  Davis.     J.  Ind. 

Eng.  Chem.,  1917'.  9, 1106 — 1110.     (See  also  Fox, 
this  J.,  1917,  1005.) 
The  efficiency  of  an  ammonia  converter  depends 
upon  the  establishment  of  conditions  favourable 
to  the  reaction — 

4NH,  +50,  =4NO  -6H.O. 
ami  unfavourable  to  the  reaction — 

4NH3  +30 ,  =2N2  -H>H20. 
and  if  nitric  acid  is  to  be  the  ultimate  product 
little  ammonia  should  be  allowed  to  pass  un- 
changed through  the  converter.  The  efficiency 
calculation  is  based  upon  the  prin  iple  that  the 
ratio  of  the  nitrogen  in  combination  as  ammonia 
to  the  total,  nitrogen  in  the  intake  gas  is  equal  to 
the  ratio  of  the  nitrogen  derived  from  the  am- 
monia to  the  total  nitiogen  in  the  exit  gas.  Hence 
the  efficiency  of  a  plant  may  be  expressed  by  the 
equation — 

c  (a    +   b)  ,„„  ,        ... 

a  (e  +  d+f)   ><    10°  '":-    Cent-    yleld- 

win  re  a  represents  the  nitiogen  as  ammonia  and  b 
the  free  nitrogen  in  the  initial  mixture  of  air  and 
ammonia,  c  the  nitrogen  combined  as  nitrogen 
oxides,  d  the  free  nitrogen,  and  f  fhe  nitrogen 
combined  as  ammonia  escaping  oxidation  in  the 
exit  gas.  The  most  convenient  method  of  con- 
trolling the  process  is  to  take  samples  of  the  gases 
in  exhausted  bottles  of  known  capacity,  provided 
with  single  capillary  stopcocks,  and  with  ground 
glass  stoppers.  Sufficient  N/5  sulphuric  acid  to 
neutralise  the  ammonia  is  admitted  to  the 
amnionia-air  sample,  and  a  measured  quantity  of 
water  after  absorption  of  the  ammonia  until  the 
residual  air  is  at  atmospheric  pressure,  and  the 
excess  of  acid  is  then  titrated  to  obtain  a.  A 
measured  volume  of  water  containing  hydrogen 
peroxide  is  drawn  into  the  bottle  containing  the 
sample  of  reaction  products  to  absorb  acid 
vapours,  and  analysis  of  the  residual  mixture  of 
oxygen  and  nitrogen  gives  the  proportion  of  free 
nitrogen,  d.  The  acid  solution  is  titrated  with 
N/5  sodium  hydroxide  solution,  and  then  distilled 
with  sodium  hydroxide  into  N/5  sulphuric  acid 
to  obtain  the  amount  of  ammonia,  f.  Since  this 
ammonia  was  present  as  nitrate,  its  equivalent 
is  added  to  the  free  a"id  already  determined  for 
the  calculation  of  c.  To  ascertain  whether  theie 
is  a  leak  between  the  point  where  the  ammonia-air 
sample  is  taken  and  the  point  where  the  nitrous 
gases  are  sampled,  the  amount  of  oxygen  admitted 


to  the  sample  of  nitrous  gas  is  measured,  and  water 
containing  a  measured  quantity  of  hydrogen 
peroxide  is  introduced.  The  whole  of  the  com- 
bined nitrogen  will  then  be  present  as  nitric  acid. 
After  determination  of  the  excess  of  oxygen  gas 
the  liquid  is  divided  into  two  parts,  in  one  of  which 
the  acid  is  titrated  with  alkali  wliilst  in  the  other 
the  excess  of  Irydrogen  peroxide  is  determined  by 
means  of  standard  permanganate  solution.  The 
amount  of  oxygen  required  for  the  oxidation  of  the 
ammonia  converted  can  then  be  calculated,  and 
any  excess  will  be  due  to  leakage.  Analysis  of 
the  intake  gas  of  ammonia  and  air  may  also  be 
made  by  the  ordinary  gas  analysis  methods,  the 
ammonia  being  dried  by  passing  it  through  a 
U-tube  filled  with  pieces  of  solid  potassium 
hydroxide,  and  absorbed  in  a  bulb  form  of  gradu- 
ated burette  by  means  of  concentrated  sulphuric 
acid,  drv  mercurv  being  used  as  the  confining 
liquid.— 'C.  A.  M. 

Nitrogen-hydrogen  equilibrium  ;    Effect  of  hydrogen 

chloride      on       the .       E.      B.       Ludlam. 

Faraday  Soc,  Feb.,  1917.  [Reprint.]  10  pp. 
The  early  experiments  of  Deville  on  the  vapour 
density  of  ammonium  chloride  at  high  tempera- 
tures suggest  that  ammonia  is  far  more  stable  in 
the  presence  than  in  the  absence  of  hydrogen 
chloride.  The  large  evolution  of  heat  and  the 
marked  volume  contraction  attending  the  forma- 
tion of  ammonium  chloride  from  its  elements 
suggest  also  that  the  conditions  are  more  favourable 
to  a  union  of  nitrogen  and  hydrogen  than  when 
hydrogen  chloride  is  absent.  Synthetic  experi- 
ments, at  atmospheric  pressure,  with  nitrogen  and 
hydrogen  in  presence  of  hydrogen  chloride,  at 
various  temperatures  from  500°  to  1500  J  C.:  were 
carried  out  with  negative  results.  Equilibrium 
was  approached  much  too  slowly.  Attempts 
were  made  to  attain  equilibrium  from  the  other 
side  by  heating  ammonium  chloride  alone  to 
various  temperatures  up  to  1200°  ('.,  in  presence 
of  a  number  of  metallic  catalysts  such  as  gold, 
silver,  zinc,  copper,  iron.  The  decomposition  of 
ammonium  chloride  was  found  to  tie  almost 
complete  after  5  hours  at  800°  C.  in  presence  of 
iron,  showing  that  ammonium  chloride  is  not 
stable  at  high  temperatures.  Its  apparent  stabilitx 
is  due  to  a  very  slow  rate  of  decomposition. 
'  Synthetic  experiments  at  450°  C.  in  presence  of 
j  iron  failed  to  show  any  advantage  due  to  hydro- 
j  gen  chloride,  but  since  the  iron  was  all  removed 
by  volatilisation  as  ferrous  chloride  the  question 
still  remains  open. — H.  J.  H. 

.   Potash  :     A    neglected    chemical    reaction    and    an 

available  source  of .     E.  A.  Ashcroft.     Inst. 

Min.     and     Met.,     Dec.     20.     1917.     [Advance 
proof.]     20  pages. 

I  There  is  a  reversible  reaction  between  dry  sodium 
chloride  and  orthoclase  felspar  when  heated  to- 
gether in  a  state  of  fine  division  in  the  absence  of 

;  air  or  moisture.  In  the  state  of  equilibrium  the 
distribution  of  the  alkalis  depends  on  their 
relative  proportions  : — 2NaCl  +  K,O.Al203,6Si02= 

!  Na2O.Al203.6Si02^2KCl.  If  the  felspar  (10%  K20). 
crushed   to   pass  a   100-mesh    (I.M.M.)   sieve   and 

I  mixed  with  its  own  weight  of  salt,  is  heated  for  2 
hours  at  900  — 1000  :  C.,  85  %  of  the  potash  will  be 
converted  into  a  soluble  form  without  loss  by 
volatilisation.  A  temperature  above  1100°  C. 
is  to  be  avoided  as  conducing  to  fritting,  while 
the  presence  of  air  and  moisture  leads  to  loss  of 
alkali  and  destruction  of  any  metal  containers 
by  chlorine  and  hydrogen  chloride  evolved. 
The  reversibility  of  the  reaction  was  demonstrated 
by  heating  the  product  of  the  above  reaction  with 
excess  of  potassium  chloride,  when  the  potash 
felspar    was    regenerated.     The    product    of    the 

1    direct   reaction  as  above   yields   on  lixivitaion  a, 
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mixture  containing  about    90  ",,  of    XaCI  and    10% 

■  >i  Lei,  which  can  ba  separated  by  crystallisation. 
li  is  suggested  thai  the  reaction  should  be  applied 
tn  tin-  extraction  of  potash  from  British  felspars. 
\p;-rt  bom  the  expensive  high-grade  felspars 
mind  ba  pottery  manufacture,  then  is  a  large 
quantity,  estimated  al  20,000,000  tons  al  least, 
of  pegmatite  exposed  on  the  extreme  north-west 
ol  Sutherlandshire,  Scotland.  It  contains 
8%ol  K  ,Oand  its  estimated  cost,  quarried  and 
pii  ted,  is  lis.  i'hI.  per  ton,  on  a  site  well  suited  for 
the  erection  of  works  for  treatment  and  favourable 
as  regards  conditions  of  water-borne  transport. 
It  i-  siigg*  sti-cl  that  ii  form  of  vertical  retort  might 
lie   used  ill  which  molten  salt    percolates  a   heated 

charge  of  felspar.  Alternatively  the  charge  might 
i.e  placed  in  iron  boats,  closed  with  lids,  ami  pushed 
through  a  heated  horizontal  pas  retort,  in  which 

an  atmosphere  of  pi-odueer-gas  is  maintained. 
Th.-  boats  would  form  a  continuous  train  and 
would  remain  for  2  hours  in  the  hoi  zone  and  2  hour 

in  the  cooling  region.  It  is  estimated  that  HO",, 
K('l  could  be  produced  in  normal  times  at  a  cost 
of  £7  per  ton,  thus  competing  favourably  with 
(ieruuin  supplies.  The  analytical  methods  for 
dealing  with  mixtures  of  potassium  and  sodium 
chlorides  are  discussed.  The  "  indirect  method  " 
b  sed  on  the  estimation  of  the  total  chlorine  is 
recommended  as  accurate  to  within  1",,  if  care  is 
taken  and  the  mixture  titrated  against  silver 
nitrate  is  free  from  chlorides  of  other  metals. 
Iron,  manganese,  i  alcium,  and  magnesium  are 
removed  by  boiling  first  with  ammonium  car- 
bonate and  Altering,  then  with  a  crystal  of  oxalic- 
acid,  and  again  filtering,  and  evaporating  to  dryness 
with  hydrochloric  acid.  The  residue  dissolved  in 
water  Eg  titrated  with  A"  lit  silver  nitrate,  using 
weak  i  hromic  acid  solution  us  indicator.     -II.  J.  II. 


■inn    cyanide;     Hydrolysis    of .       F.     P. 

Worlev  and    V.    I!.    Browne.    Cliein.   No.-.  Trans.. 
I!H7.   Ill,    10.-.7— 1002. 

Tin-:  hydrolysis  of  sodium  cyanide  was  measured 
by    comparing    the    concentration    of    hydrogen 

cyanide  vapour  above  solutions  of  sodium  cyanide 

and  of  hydrogen  cyanide.  Air  was  drawn  at  the 
rate  of  one  bubble  per  second  through  caustic 
soda  solution  to  remove  carbon  dioxide,  and 
then  through  the  following  solutions  in  series  in 
the  order  given,  hydrocyanic  acid — indicator-- 
sodium  cyanide  -indicator — hydrocyanic  acid — 
indicator.  The  indicator  was  a  solution  con- 
taining 0-2%  of  picric  acid  and  2%  of  sodium 
carbonate.  With  hydrogen  cyanide  vapour  it 
gives    a    reddish-ln  own   coloration,    the    depth    of 

which  depends  on  the  concentration  of  <  he  vapour. 

The  concentrations  of  the  hydrocyanic  acid 
-olntions  on  each  side  of  the  sodium  cyanide 
"hition  wire  adjusted  until  one  had  a  vapour 
pressure  just  above  and  the  other  just  below 
that  of  the  sodium  cyanide  solution.  The  degree 
of  hydrolysis  of  the  latter  was  then  defined  between 
narrow  limits.  From  the  equation  NaCN +HtO'J 
XaOII  H<\.  it.  follows  that  when  the  water 
is  in  large  exi  ess — 

•  one.  of  XaOII  xcom  .of  IK'X  cone,  of  NaCN  X  K. 
If  neither  alkali  nor  acid  is  added,  and  ('  is  the 
concentration  of  total  sodium  cyanide,  and  P  the 
percentage  hydrotysed, 


I  •*<  • 


11111(10(1  -I*) 


1C. 


Experiments  at  2.V  ('.  on  solution-  of  sodium 
cyanide  varying  in  strength  from  5-2  to  0-0078 
grin. -mol.  per  litre  gave  the  value  of  K>:10*  = 
0-484.  The  percentage  hydrolysis  of  a  solution 
ining  o  04:ir>  grm.-mol.  of  sodium  cyanide 
per  litre,  when  different  amounts  of  caustic  soda 


and  hydrochloric  a  id  were  added  per  grin. -mol. 
of  sodium  cyanide,  varied  from  "11",,  for  I 
grm.-mol,  of  caustic  soda  to  2-8%  foe  0-01  grm.: 

ruol.  of  caustic  so, la,  and  from  10-9%  for  0-1  grm.- 
mol.  of  hydrochloric  acid  to   10-175 %  for  0-  I  grin.- 

mol.  of  hydrochloric  acid.     The  value  of  K  xlO* 

varied  from  IH:i.i  at  ()'('.  to  0-72  at  30  '  ('. —  F.  St> . 


Pott/sulphides  of  alkali  metals.   Pari  III.  Solidifying 
point*    of    the    systems    sodium    monosuwhide 
sulphur    and    potassium    monosulphidesulphur. 

.1.  S.  Thomas  and  A.  Rule.        Chem.  Hoc.  Trans., 

1917,    111,   1063       HIS.".. 

To  ascertain  the  number  and  the  relative  stability 

of  the  solid  polysulphides  of  sodium  and  potassium. 
the  freezing-point  curves  of  the  systems  sodium 
monosulphide-sulphur  and  potassium  mono- 
sulphide-sulphur,  and  the  rate  of  desulphurisation 
of  the  higher  polysulphides  in  astream  of  hydrogen 
at  regularly  increasing  temperatures,  have  been 
determined.  The  results  indicate  the  existence 
of  a  complete  series  of  compounds  of  the  general 
formula  R.,Nj.,  where  x  is  a  whole  number  having 
the  maximum  value  5  in  the  sodium  series  and  ti 
in  the  potassium  series.  No  evidence  was  obtained 
of  the  existence  of  intermediate  compounds,  such 
as  the  enneasulphide  described  by  Bloxam  (this  J.. 
1899.  084).  The  variation  in  the  rate  of  loss  of 
sulphur  of  sodium  tetrasulphide  on  heating  in  a 
current  of  hydrogen  indicates  that  it  undergoes 
considerable  decomposition  below  300°  C,  and 
then  loses  sulphur  regularly  until  the  composition 
of  the  fusion  approaches  that  of  the  disulphide, 
between  025°  and  650"  C.  The  disulphide  is 
much  more  stable  to  heat  than  the  higher  sul- 
phides. Potassium  pentasulphide  shows  practi.ally 
f  he  same  behaviour,  but  there  is  a  slight  retarda- 
tion in  the  loss  of  sulphur  in  the  region  where 
the  composition  of  the  fusion  approximates  to 
that  of  the  trisulphide.  The  disulphide  is  the 
most-  stable  of  the  potassium  polysulphides. 
None  of  the  results  obtained  supported  Bloxam \s 
view  (loc.  fit.)  that  the  polysulphides  should 
be  represented  by  the  formula  R*SZ,  and  deter- 
minations of  the  molecular  weights  in  alcohol, 
by  the  ebullioscopie  method,  of  sodium  disulphide, 
sodium  tetrasulphide,  and  potassium  penta- 
sulphide.  gave  in  all  cases  results  lower  even 
than  those  demanded  by  the  simple  formula  R.Wj-. 
To  explain  the  stability  of  the  disulphides,  the 
authors  suggest  the  formula  R.S.S.R,  the  tri- 
sulphides  being  S :  (B)S.S.R,  and  the  tetra- 
sulphides  S  :  (R)S.S(R)  :  S. — F.  Sp. 


Rare  eurlhs  ;   Observations  on  the 


.  IV.  Puri- 
fication of  gadolinium..  L.  Jordan  and  B.  S. 
Hopkins.  J.  Amer.  ('hem.  Soc.  1917,  39, 
2614—2623. 

The    fractional    crystallisation    of    dimethylphos- 

pli.il  is.  bromates.  and  gly  collates  of  the  rare  earths 
has  been  examined  with  a  view  to  the  separation 
of  puie  gadolinium  from  rare  earth  mixtures. 
Fractionation  of  the  dimethylphosphat.es  quickly 
removes  europium  and  samarium,  and  from  the 
middle  fractions,  which  are  very  rich  in  gadolinium, 
t.rbium  may  be  removed  by  fractionation  of  the 
bromates.  The  method  of  procedure  recom- 
mended for  the  separation  of  gadolinium  from 
ran-  earth  mixtures  is  to  remove  cerium  by  the 
bromate  method.  The  residua)  bromates  are 
frai  t  tonally  crystallised.  The  less  soluble  fractions, 
containing  only  europium,  samarium,  gadolinium, 
and  neodymium,  are  converted  into  the  dimethyl- 
phosphates,  and  on  fractionation,  the  least  soluble 
fraction  consists  of  high-grade  gadolinium.  Any- 
remaining  traces  of  samarium  can  be  removed  by 
precipitation  with  sodium  glycollate. — H.  M.  1>. 
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Tartrates  ;  Test  for depending  upon  the  for- 
mation of  the  copper-tartrate  complex.  L.  J. 
Curtnian,  A.  Lewis,  and  B.  E.  Harris.  J.  Amer. 
Chem.  Soc,  1917,   39,  2623—2630. 

A  systematic  examination  of  the  alkaline  copper 
test  for  tartrates  has  led  the  authors  to  recom- 
mend the  following  procedure.  To  5  c.c.  of  the 
solution  is  added  3  c.c.  of  a  2-5  %  solution  of 
sodium  hydroxide  and  1  c.c.  of  N/6  copper 
sulphide.  The  volume  is  made  up  to  10  c.c.  and 
the  mixture  shaken  for  1  minute.  The  mixture  is 
then  filtered,  the  filtrate  acidified  with  50% 
acetic  acid,  one  drop  of  potassium  ferrocyanide 
solution  added,  and  the  difference  noted  after 
1  minute.  Accoiding  to  the  quantity  of  tartrate 
present,  a  pink  coloration  or  a  reddish-brown 
precipitate  makes  its  appearance.  It  is  possible 
to  detect  0-2  mgrm.  of  tartrate  in  this  way  and 
the  use  of  ferrocyanide,  in  place  of  ammonia, 
makes  the  test  appreciably  more  sensitive.  Solu- 
tions which  contain  ammonium  salts,  arsenites, 
borates,  or  phosphates  give  a  positive  reaction  in 
the  absence  of  tartrates.  If  the  quantity  of 
tartrate  is  small,  the  reaction  is  observed  in  the 
presence  of  thiosulphates.  arsenates,  chromates. 
fluorides,  thiocyanates,  nitrites,  oxalates,  and 
acetates. — H.  M.  D. 


V.  Lenher  and  H.  B. 
Chem.    Soc,     1917,     39, 


Silica  ;  Solubility  of  — 
Merrill.  J.  Amer. 
2630—2638. 

The  solubility  of  silica  in  water  and  acid  solutions 
is  a  factor  of  importance  in  connection  with  the 
analytical  estimation  of  silica,  and  measurements 
have  accordingly  been  made  of  the  solubility  in 
water,  and  in  solutions  of  hydrochloric  and  sulphuric 
acid  at  25°  and  90°  C.  With  gelatinous  silica, 
saturation  is  reached  after  a  few  hours  or  days, 
but  with  ignited  silica  the  attainment  of  equili- 
brium requires  a  much  longer  time.  The  results 
obtained  show  that  the  solubility  of  gelatinous 
silica  is  independent  of  the  mode  of  preparation 
of  the  substance,  and  that  ignited  silica  tends 
towards  the  same  limit  in  respect  of  the  concen- 
tration. The  solubility  increases  with  the  tem- 
perature, and  at  a  fixed  temperature,  decreases 
with  increase  in  the  concentration  of  the  mineral 
acid.  Carbonic  acid  has  no  measurable  influence 
on  the  solubility  of  silica.  At  90°  C.  the  solu- 
bilitv  of  gelatinous  silica  in  grms.  per  50  c.c.  is 
00212 — 00216  grm.  in  conductivity  water.  0024 
grin,  in  1-2%  HC1,  00028  in  18-7%  HC1,  00211 
in  3-9%  HaS04,  and  00004  in  71%  H2S04.  At 
25°  C,  the  solubility  figures  obtained  after  digesting 
for  2  days  were  :  water,  00032  ;  6-4 %  HC1, 
00044  ;  and  34-9%  HC1,  0004  grm.  per  50  c.c. 

— H.  M.  D. 

Manufacture  of  potash  lye  from  vegetable  ashes  and 
its  application  for  boiling  straw  in  the  paper 
industry.     Tanaka.     See  V. 

Action  of  caustic  soda  on  steel  plates.     Stromever. 
SeeX. 


Patents. 

Acid-collecting  apparatus.  E.  T.  Keller,  City 
Point,  Va.  U.S.  Pat.  1,247.280,  Nov.  20,  1917'. 
Date  of  appl.,  Jan.  10,  1917. 

Ax  arrangement  of  a  series  of  towers  is  provided 
with  reversely  arranged  baffles  having  spiral, 
radially  disposed  deflecting  blades,  in  which  the 
acid  fumes  pass  upwards  and  the  washing  liquid 
downwards.  The  gas  outlet  of  one  tower  is  con- 
nected with  the  inlet  of  the  next,  and  the  acid 
liquid,  collected  in  a  chamber  at  the  bottom  of  one 


tower,  is  elevated  to  the  distributing  chamber  of 
the  next  and  sprayed  into  the  tower  under  pressure. 

— B.  V.  S. 

Nitre-cake  ;     Utilisation    of .     J.    Grossmann, 

Manchester.  Eng.  Pat.  111,875,  Nov.  18,  1916. 
(Appl.  No.  16,555  of  1916.) 
By  heating  a  mixture  of  sodium  nitrate,  nitre 
cake,  and  carbonaceous  material  in  suitable  pro- 
portions to  about  250°  C,  the  nitrogen  is  evolved 
almost  entirely  as  nitric  acia  or  oxides  easily 
oxidised  to  nitric  acid,  there  being  no  nitrogen  or 
nitrous  oxide  formed  ;  the  residue  is  an  easily 
friable  form  of  slightly  acid  sodium  sulphate 
with  carbonaceous  material.  The  process  may 
be  conducted  at  ordinary,  increased,  or  reduced 
pressure,  and  air  may  be  blown  or  drawn  through 
part  or  all  of  the  system.  The  evolved  nitrous 
gases  may  be  treated  with  air  and  steam  for  the 
production  of  nhric  acid  or  passed  to  a  sulphuric 
acid  plant,  etc. — B.  V.  S. 

Ammonia  and  potassium-containing  material  from 

tobacco  icaste  ;   Process  of  producing .     J.  E. 

Zilk.  Assignor  to  Odorless  Fertilizer  Manu- 
facturing Co..  Pittsburgh,  Pa.  U.  S.  Pat. 
1.247,060,Nov.20,1917.Dateofappl.,Feb.l0,1917. 
Tobacco  waste  is  decomposed  by  heat  in  the 
absence  of  air.  The  charcoal  residue  contains 
water-soluble  potassium  compounds.  The  gases 
are  withdrawn  and  heated  further  to  convert  the 
nitrogenous  compounds  into  ammonia,  which  is 
recovered  by  condensation. — B.  V.  S. 

Sodium  silicofluoride  :  Method  of  making  — — . 
K.  P.  Stahl.  Pittsburgh,  Pa.  U.S.  Pat.  1.247.165, 
Nov.  20,  1917.  Date  of  appl.,  Mar.  17,  1917. 
A  phosphate  rock  containing  fluoride  is  treated 
with  sulphuric  acid,  a  soluble  phosphate  and 
silicon  fluoride  being  formed.  The  silicon  fluoride 
is  converted  into  hydrofluosilicic  acid  which  i« 
treated  with  sodium  sulphate  with  the  production 
of  sodium  silicofluoride  and  sulphuric  acid. — B.V.S. 

Manganese  carbonate  ;    Process  for  the  oxidation  of 

— — .     M.    L.    Kaplan.    Brook!)  n,    N.Y.     U.S. 

Pat,  1,247,278,  Nov.  20,  1917.     Date  of  appl., 

Apr.  30,  1917. 

MANGANESE  carbonate  is  oxidised  by  heating  at  a 

temperature  above  300°  C.  with  nitric  acid  vapour 

or  with  air  mixed  with  acid  or  mixed  with  nitrogen 

oxides  containing  a  higher  proportion  of  oxygen 

than  nitric  oxide. — B.  V.  S. 

Alkali  [from  silicates] ;    Recovery  of  .     J.  S. 

Beckett,  Cranford,  Assignor  to  P.  R.  Moses,  New 
YoA.  U.S.  Pat,  1,247,619,  Nov.  27,  1917. 
Date  of  appl.,  Apr.  24,  1916. 
A  silicate  containing  an  alkali  metal  (potassium) 
is  heated  in  a  furnace  with  a  basic  compound  and  a 
chloride.  The  alkali  (potassium)  chloride  thus 
formed  is  extracted  with  water  and  the  solution 
electrolysed.  The  resulting  chlorine  is  passed  into 
a  mixture  of  lime  and  potassium  chloride  ;  chlorate 
is  formed  and  the  greater  part  of  it  separated  by 
crystallisation.  The  residue  containing  calcium 
chloride  and  the  remainder  of  the  potassium  salt 
is  used  for  the  treatment  of  more  silicate. — B.  V.  S. 

Molybdenum    disulphide  ;     Process   for    producing 

.     D.  L.  Johnson,  Los  Angeles,  Cal.     U.S. 

Pat,  1,248.867,  Dec.  4,  1917.  Date  of  appl., 
July  7,  1917. 
A  mixture  of  finely-divided  sodium  molybdate 
and  sulphur,  in  the  proportion  of  290  parts  of 
molybdenum  trioxide  and  250  parts  of  sulphur, 
is  heated.  The  insoluble  molybdenum  disulphide 
is  washed  to  free  it  from  soluble  substances,  in- 
cluding compounds  of  phosphorus  and  arsenic 
which  may  have  been  present  in  the  molybdate. 

— B.  V.  S. 
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Magneeia  ;       Process    of    obtaining 


II. 


McLoughlin.  Vssignoi  to  I'.  I>.  Carthew,  San 
Fran.isco.  Oil.  U.S.  Pat.  l.l'is.sso,  Dec.  4. 
HUT.     Date  of  »ppl..  Feb.  9,  1916. 

MAiiN[:siTio  containing  silica  is  calcined  to  remove 
carbon  dioxide  and  toe  resulting  m*g««gi»  disin- 
tegrated bj  quenching  while  sfill  hot.     The  coarse 

silica   is  removed   by   sitting  and  the  residue  is 

ground  to  pass  ■•>   30-mesh  bci n.     a   relatively 

pun'  magnesia  is  then  separated  by  washing  with 
a  stream  of  water  regulated  to  carry  away  the 

{>art  of  the  mass  having  sp.  gr.  about  2-2  and  to 
save  the  pari  having  sp.  gr.  3  or  higher. — B.  V.  S. 

Aluminium    compounds  :      Process    for    producing 

.     F.    Langford,    Eureka,   Gal.     U.S.    Pat. 

l,249,125,Dec!4,1917.  Date  of  appl.,Aug.5,1916. 

Ournt-:  aluminium  ores  arc  extracted  first  with 
sulphurous  acid  and  then  with  dilute  sulphuric 
acid.  The  resulting  solutions  are  mixed,  filtered 
through  redwood  fibre,  and  evaporated  to  drj  ness, 
and  the  residue  is  calcined. — B.  V.  S. 

Chlorine  ;     [Electrolytic]   process  for  the   extraction 

of .     P.  I..  Ilulin.  Grenoble,  Prance.     U.S. 

Pat.  1,246,099,  Nov.  13,  1917.  Date  of  appl., 
Sep.  15,  1916. 
A  GASEors  mixture  containing  chlorine  is  washed 
with  a  solution  of  ferrous  chloride  or  other  suitable 
lower  chloride.  The  higher  chloride  thus  produced 
is  acidified  with  hydrochloric,  acid  and  electrolysed, 
with  the  formation  of  chlorine  and  the  lower 
chloride   which   is   utilised  again. — B.  V.  S. 

Process  of  producing  alkali  carbonate  and  hydraulic 
cement  from  alkalifcrous  silicate  minerals.  Eng. 
Pat.  103.290.     See  IX. 

Stable  carbon ir  arid  solution  and  method  of  pro- 
ducing same.     U.S.  Pat.  1,247,334.     See  XIXa. 


VIII.— GLASS;    CERAMICS. 


II. 


Chemical  stoneware  ;    Standardisation  of 

Nielsen  and  J.    R.   Garrow.     Chem.   Trade   J., 
1918,  62,  3—5,  23—25. 

THERE  is  no  valid  reason  why  almost  every  article 
made  of  chemical  pottery  should  not  be  standard- 
ised almost  as  closely  as  are  articles  made  of  iron 
or  steel,  and  the  authors  appeal  to  makers  and 
users  to  adopt,  standard  sizes.  Stoneware  is  less 
homogeneous  than  a  metal  and  less  is  known  of  its 
resistance  to  stress.  The  ultimate  tensile  strength 
of  high-class  vitreous  pottery  lies  hetween  600 
and  St2  lb.  per  sq.  in.,  600  lb.  being  a  safe  figure 
for  almost  any  vitreous  stoneware  used  in  this 
country  for  acid-resisting  pipes.  The  wall- 
thii  kness,  u>,  of  a  pipe  of  diameter,  d,  required  to 
resist  an  internal  pressure,  /»,  per  unit  of  area,  the 
stoneware  having  an  ultimate  tensile  strength,  u,  is 

«>=r* 

This  wall-thickness  is  usually  multiplied  by  a 
safety  factor  of  4.  The  force  resisting  the  tendency 
to  fracture  a  pipe  in  dire(  tion  of  its  length,  owing 
to  the  presence  of  right -angle  bends,  stopcocks, 
etc.,  is 


?{  (d  +  2w)2  -d?) 

and  this  quotient  divided  into  the  ultimate  tensile 
strength  of  the  stoneware  gives  the  factor  of  safety 
in  a  longitudinal  direction. 

Tables  and  diagrams  are  given  of  the  suggested 
principal   dimensions   for   standard   pipes,    bends, 


T-pieees,  cross-pieces,  stopcocks,  bib-cocks,  and 
iron  connecting  clips.  The  wall-thickness  of  pipes 
of  1  and  1  J  in.  diameter  are  made  slightly  greater 
than  the  calculated  values  in  order  to  facilitate 
manufacture.      A      conical      buttressed      flange      is 

preferred  to  a  flat  one.  Bends  should  have  as 
large  a  radius  as  conveniently  possible  and  as  it 
is  Often  desired  to  replace  a.  bend  by  a  T-piecc.  or 
rirr  versa,  the  same  centre-distances  should  be  used 
throughout.  A  centre  distance  equal  to  the 
internal  diameter  -f  4  in.  is  suggested.  The 
flanges  of    bends  should    be   the   same  as  those  on 

straight  pipes.  Ftfii  T-pieces  and  cross-pieces 
with  unequal  branches,  the  centre-distance  for 
the  unequU  branch  should  be  |  (n+aJ+4  in., 
where  ii  is  the  internal  diameter  of  the  equal 
branches,  and  «,  that  of  the  unequal  branch.  The 
wall-thickness  and  flanges  of  T-pieces  and  cross- 
pieces  should  be  the  same  as  in  straight  pipes. 
Stop-cocks  for  liquids  under  pressure  should  be 
of  as  simple  design  as  possible,  and  preferably 
of  the  same  length  as  standard  T-pieces.  The 
plugs  should  be  well  secured  by  an  adaptable 
bridge,  as  there  is  a  considerable  force  tending  to 
blow  them  out.  They  should  be  carefully  ground 
by  machinery  and  polished  by  hand.  All  cocks 
should  be  immersed  in  water,  tested  by  compressed 
air,  and  then  marked.  In  bibcocks,  the  spigot 
should  be  of  ample  size  with  a  standard  conical 
flange  ;  the  tangent  to  the  angle  of  the  cone  to  be 
ground  into  the  container  should  be  about  0-05. 
Three-way  and  other  special  cocks  should  be 
avoided  where  possible.  An  arrangement  of 
standard  T-  and  cross-pieces  and  plain  cocks  will 
serve  the  same  purpose,  be  more  reliable,  and  will 
cost  less  for  repairs.  Iron  jointing  flanges  or  clips 
may  conveniently  consist  of  two  pieces  bolted 
together,  with  a  suitable  packing  between  the 
metal  and  the  stoneware.  The  faces  of  the  two 
pieces  should  be  machined  to  ensure  an  accurate 
fit,  and  the  whole  device  should  be  boiled  in  pitch 
before  use.  All  holes  should  be  drilled  and  not 
cored.  Packing  rings  for  use  between  the  stone- 
ware pipes  should  be  made  from  woven  asbestos 
cloth  or  asbestos  millboard  which  has  been  boiled 
for  three  hours  in  soft  paraffin  wax  or  soaked  in  a 
strong  solution  of  sodium  silicate.  For  hydro- 
chloric acid,  pure  soft  Para  rubber  rings  may  be 
used. — A.  B.  S. 


Chemical  stoneware  ;    Standardisation  of  ■ 


.     H. 
Griffiths.     Chem.    Trade    J.,    Jan.    12,    1918. 

The  formula  suggested  by  Nielsen  and  Garrow 
(see  preceding  abstract)  for  calculating  wall-thick- 
ness is  applicable  to  thin  cylinders  such  as  boiler 
shells,  but  not  to  pipes  the  thickness  of  whose  walls 
is  of  the  same  order  of  magnitude  as  the  internal 
radius.  The  quality  of  chemical  stoneware  is  so 
variable  that  standardisation  of  sizes  in  accordance 
with  calculated  vs  lues  is  impracticable  unless  an 
excessively  high  factor  of  safety  is  used.  The 
first  essential  is  the  standardisation  of  material 
lather  than  of  form. — A.  B.  S. 


Porcelain  glaze:   The  application  of  talc  for . 

S.     Kaneshima.       Kogvo-Kwagaku-Zasshi       (J. 

Chem.  Ind.,  Tokyo),  1917,  20,  850—860. 
The  influence  of  talc  as  a  constituent  of  porcelain 
glaze  has  been  studied  by  making  up  glazes  in 
which  MgO  replaced  CaO  in  equimoleeular  pro- 
portions, the  other  constituents  being  identical. 
The  talc  employed  was  obtained  from  S.  Man- 
churia and  had  the  composition  SiOa,  65-32  ; 
MgO.  32-47,  CaO,  0-72,  Fe203  and  A120„  012%. 
The  calcium  glazes  employed  for  comparison  were 
prepared  with  precipitated  calcium  carbonate, 
containing  only  a  trace  of  iron.  The  other 
ingredients  of  the  glazes  were  felspar,  Gairome  clay, 
and  silica.        A   large   number   of   mixtures  were 
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made  affording  a  wide  range  of  comparative 
variations.  The  experiments  showed  that  the  talc 
glazes  were  more  fusible  than  the  calcium  car- 
bonate glazes  but  not  so  liable  to  overfuse.  and  the 
formation  of  bubbles  in  the  finished  glaze  was  of 
rarer  occurrence.  Talc  glaze  was  generally  more 
lustrous  than  calcium  carbonate  glaze,  but  the 
development  of  colour  of  underglaze  pigments  was 
Less  brilliant.— J.  F.  B. 

The  physical  basis  of  colour  technology.     Luckiesh. 
See  XIII. 

Patents. 

Forming  molten  glass  or  like  material  in  cylindrical 

form  ;    Apparatus   for .     E.    C.    R.    Marks. 

London.  From  The  Libbey  Glass  Co.,  Toledo. 
Ohio,  U.S.A.  Eng.  Pat.  111.521.  Nov.  29.  1910. 
(Appl.  No.  17,132  of  1916.) 

A  slight  modification  of  Eng.  Pat.  110,642  of  1916 
(this  J.,  1917.  1277).  The  molten  glass  flows  on 
and  around  an  inclined  rotating  mandrel  contained 
within  a  heated  shell  made  of  refractory  material, 
the  sections  of  the  shell  and  mandrel  being  adjusted 
to  regulate  the  thickness  of  the  walls  of  the 
cylinder.  After  leaving  the  mandrel  the  glass  is 
drawn  out  to  the  required  diameter.  A  hollow 
mandrel  may  be  used  and  air  blown  through  it  to 
produce  a  tube. — A.  B.  S. 


Strengthened  glass  ;  Manufacturing 


.  S.  Gold- 
reich,  C.  A.  McKerrow.  and  Splinterless  Anti- 
Mist  Glass  Syndicate,  Ltd..  London.  Eng.  Pat. 
111.539,  Dec.  2.  1916.  (Appl.  No.  17,346  of 
1916.) 

Strengthened  glass  is  made  by  immersing  a 
celluloid  sheet  in  methylated  spirit  or  its  vapour 
for  about  2  mins.  and  then  placing  it  between  two 
specially  cleaned  sheets  of  glass  and  pressing  them 
together  in  a  spring  press  under  a  pressure  of 
about  100  lb.  per  sq.  in.  The  press  and  its  con- 
tents are  then  heated  in  an  oven  to  120°  C.  for 
1  hour  and  are  afterwards  removed  and  allowed 
to  cool  very  slowly.  The  celluloid  will  adhere 
uniformly  to  the  glass  and  the  edges  may  be  sealed 
with  ■-.  coat  of  lead  paint  or  lacquer,  or  by  other 
suitable   means. — A.  B.  S. 

Class  ;     Method    of    gathering .     C.     F.     Cox, 

Bridgeton,    N.J.,    U.S.A.  '  Eng.    Pat.    111,890, 
Dec.  11,  1916.     (Appl.  No.  17,791  of  1916.) 

A  gathering  machine  of  the  type  described  in 
Eng.  Pat.  2992  of  1907  is  used,  comprising  a 
system  of  suction  devices  or  moulds  mounted  on 
the  circumference  of  a  rotating  table.  Each 
mould  is  brought  in  turn  over  an  extension  of  the 
furnace  containing  the  molten  glass  and  is  lowered 
below  the  surface  of  the  glass,  filled  bv  suction, 
moved  forward,  and  then  withdrawn.  This  dip- 
ping and  withdrawing  of  the  moulds  produces  a 
circulation  of  the  molten  glass  in  the  furnace, 
whereby  the  portion  which  has  been  chilled  by 
the  mould  is  moved  into  a  hotter  part  of  the 
furnace  and  re-heated.  Drippings  of  surplus  glass 
from  the  moulds  are  similarly  circulated  and  re- 
heated.— A.  B.  S. 

Class  manufacture.  T.  J.  McCoy,  Kane,  Pa. 
U.S.  Pat.  1,246,764,  Nov.  13,  1917.  Date  of 
appl..  Oct.  4,  1911. 

A  glass-melting  tank-furnace  is  connected  with 
a  second  tank.  A  counterbalanced  device  operated 
automatically  maintains  the  surface  of  the  glass 
at  a  constant  level  in  the  second  tank  and  in 
gathering  basins  on  its  circumference.  Means  are 
provided  for  maintaining  the  glass  in  the  second 
tank  at  a  suitable  temperature. — A.  B.  S. 


Sheet-glass ;  Apparatus  for  making .     J.  Barnes, 

Assignor  to  S.  R.  Sevbold.  New  Kensington,  Pa. 
U.S.  Pat.  1,247,617,  Nov.  27,  1917.  Date  of 
appl.,  Mar.  21,  1917. 

An  apparatus  for  making  sheet  glass  comprises  a 
furnace  and  an  arrangement  of  rolls  foi  with- 
drawing the  molten  glass  from  the  furnace,  par- 
tially forming  it  into  a  sheet,  and  passing  it 
through  a  rubbei  having  adjustable  casings  forming 
water-jackets  and  solid  wooden  blocks.  The 
rubbing  blocks  may  be  brought  to  bear  on  the 
sheet  of  glass  oi  removed  from  its  path  without 
affecting  its  position  in  the  rolls.  A  lehr,  wit!) 
conveyor,  for  receiving  the  sheet  of  glass,  is  placed 
near  the  outlet  of  the  furnace,  the  conveyor  and 
rolls  being  dri\  en  at  the  same  speed. — A.  B.  S. 

Sheet   glass  ;     Method   and   apparatus  for   making 

.     I.  W.  Colburn,  Assignor  to  The  Toledo 

Glass  Co..  Toledo,  Ohio.  U.S.  Pat.  1.248.809, 
Dec.    4,    1917.     Date    of   appl.,    Jan.    8,    1916. 

A  sheet  of  glass  is  drawn  vertically  from  a  molten 
mass,  through  a  cooling  space  and  thence  into  a 
heated  space  in  which  the  sheet  is  bent  at  right 
angles  over  a  roller,  and  the  temperature  of  the 
horizontal  portion  of  the  sheet  is  then  raised 
until  it  softens.  The  sheet  is  then  gradually 
cooled.  Previous  to  bending  the  sheet,  one  face 
of  it  may  be  hardened  by  cooling. — A.  B.  S. 

Casting  pottery  and  other  like  articles.  B.  J.  Allen, 
Blythe  Bridge,  Staffs.,  and  R.  Y.  Ames,  Gidea 
Park,  Essex.  Eng.  Pat.  111,643.  July  14, 
1917.  (Appl.  No.  10,238  of  1917.)  Addition  to 
Eng.  Pat,  110.  649.  Dec.4, 1916  (this  J.,  1917, 1274  > 

The  ware  is  cast  in  moulds  surrounded  by  a . 
vacuum  chamber,  as  previously  described  but,  in 
addition,  pressure  is  applied  to  the  casting  slip 
by  means  of  compressed  air  or  steam  or  by  a 
suitable  head  of  slip,  so  as  to  enhance  the  effect 
of  the  vacuum,  expedite  the  manufacture,  and 
improve  the  quality  of  the  ware. — A.  B.  S. 

Depositing  clay,  plumbago  and  other  like  products 
on  absorbent  moulds.  Manufacture  of  clay, 
plumbago,  and  other  like  articles  by  electro- 
deposition  on  metal  moulds.  B.  J.  Allen,  Stoke- 
on-Trent,  Eng.  Pats,  (x)  111,762,  Feb.  15. 
1917  (Appl.  No.  2252  of  1917).  and  (b)  111,775, 
Mar.  3,  1917  (Appl.  No.  3160  of  1917). 

(a)  The  material  to  be  deposited  is  made  into  a- 
slip  with  the  suitable  addition  of  acid  or  alkali 
and  water,  and  is  poured  into  a  plaster  mould 
provided  with  a  vacuum  chamber  as  described  in 
Eng.  Pat,  110.  649  of  1916  (this  J.,  1917,  1274).  An 
electric  current  is  then  passed  through  the  mould 
and  slip  by  connecting  one  wire  to  the  outside  of 
the  mould  and  the  other  to  an  electrode  immersed 
in  the  slip.  The  current  causes  the  particles  in 
suspension  in  the  slip  to  travel  towards  the  outside 
of  the  mould,  and  they  are  eventually  deposited 
on  the  interior  of  the  mould.  A  clear  liquid 
accumulates  around  the  immersed  electrode  and 
may  be  siphoned  off,  leaving  the  clay  or  other 
materiel  deposited  in  the  required  shape.  The 
density  of  the  deposit  may  be  reduced  by  reversing 
the  electric  current,  or  the  attracting  electrode 
may  be  applied  to  the  parts  of  the  deposit  which 
are  required  to  be  thickest  and  the  repelling 
(internal)  electrode  to  those  which  are  required 
to  be  thinnest.  Reversing  the  electric  current 
also  facilitates  the  removal  of  the  article  from  the 
mould,  (b)  In  making  articles  of  silica  and 
plumbago  by  the  process  described  above,  it  is 
not  necessary  to  use  absorbent  moulds,  and  the 
material  may  be  deposited  directly  on  the  metal 
electrode,  which  is  shaped  to  give  the  formation 
of  the  desired  article.  The  current  required  is  of 
the  order  of  50  to  70  amperes  at  50  to  100  volts. 
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in ting  dependent  on  tin-  material  to  be  deposited. 
The  Diocese  is  applicable  to  the  manufacture  of 

•  i  -iii  -Hill's,  mullles.  tubes,  ciws  fur  tin-u.-i  i-is. 
etc.     A.  15.  s. 

Refractory  [material]  and  process  oj  making  sums. 
i.  <>.  iiimiiv  and  H.  M.  [sham,  Assignors  to  A. 
S.  Davison  <'<>..  Pittsburgh,  Pa.  U.S.  Pat. 
l,248,48e,Dec.4,1917.    Dateofappl.,Mar.29,1917. 

Dead-burned  dolomite  is  converted  into  a 
sintered  material  which  resists  the  action  of 
boiling  water  by  mixing  it  with  a  temporary 
binder,  moulding  it  into  bricks,  and  burning  a(  a 
high  temperature. — A.  I!,  s. 
Hrii ks  and  other  moulded  articles.     II.  W.  ( !harlton, 

Jonespoint,  N.Y.   C.s.  Pat.   1,249,028,   Dec.  1. 

1917.     Date  of  appl.,  Apr.  28,  1917. 

Hun  ks  or  other  articles  made  by  moulding  a 
mixture  of  rock  material  with  a  hinder,  obtained 
by  digesting  silicate  material,  such  as  felspar, 
with  lime,  are  subjected  to  a  steaming  operation. 

—A.  B.  S. 

Process  and  apparatus  fur  pulverising  and  treating 
ores,  clay,  and  other  mtneral  substances.  U.S. 
Pat    1,21(5.511.     See   I. 


IX.— BUILDING  MATERIALS. 

'  i  in.  nt  clinker  :  Microscopical  examination  oj . 

T.  Hattori.     ESgyd-Kwagaku-Zasshi  (J.  Chem. 
liul..  Tokyo),  1917,  20,  701—708. 

si  SPACES  of  cement  clinker  etched  with  water,  or 
with  dilute  hydrochloric  or  hydrofluoric  acid,  show 
two  predominating  constituents,  viz.,  alite.  which 
is  composed  of  crystals  with  square  or  hexagonal 
cross-section,  and  celite.  the  ground  mass  between 
these  crystals,  which  is  composed  of  two  distinct 
substances,  one  white  and  the  other  grey.  Eutectic 
structures  may  also  be  observed  in  the  celite, 
especially  in  the  case  of  clinker  from  stationary 
kilns.  Alite  is  more  readily  attacked  by  water 
an  I  dilute  hydrochloric  acid  than  the  giound  mass 
(celite),  but  offers  greater  resistance  to  dilute 
hydrofluoric  acid.  Some  -^linkers  after  being 
etched  with  dilute  hydrofluoric  acid  show  un- 
attacked  clusters  of  white  granules,  which,  how- 
ever, behave  like  alite  when  the  specimens  are 
etched  with  water  or  dilute  hydrochloric  acid,  and 
have  therefore  been  mistaken  for  a  constituent 
of  alite.  For  this  reason  hydrofluoric  acid  is 
preferable  to  hydrochloric  acid  or  water  as  an 
etching  reagent.  The  difference  in  the  rate  of 
cooling  accounts  for  the  presen'-e  of  finer  alite 
grains  in  clinker  from  a  stationary  kiln  than  in 
that  from  a  rotary  kiln.  The  alite  grains  in  well- 
burnt  clinker  have  sharp  outlines,  whereas  in  the 
case  of  insufficiently  burnt  clinker  the  forms  are 
round  and  indefinite.  The  quantity  of  alite 
increases  with  the  rise  in  the  proportion  of  lime  in 
Ihe  clinker.  The  quantity  of  alite  is  not  the  sole 
i  riterion  of  the  quality  of  cement  clinker,  for  its 
distribution  must  also  be  taken  into  account.  In 
the  case  of  good  clinker  there  is  uniform  distribu- 
tion, whilst  poor  clinker  shows  irregular  distri- 
bution of  groups  of  alite  and  celite.  Hence 
chemical  analysis  does  not  afford  sufficient  data 
for  judging  as  to  the  quality  of  cement  clinker. 

—0.  A.  M. 

Portland  cement  briquettes  ;   Tensile  strength  test  of 

and .    T.  Hattori.     Kogvo-Kwagaku-Zasshi 

(J.  Chem.  Ind.,  Tokyo),  1917',  20,  1018—1020. 

OBJECTION  is  taken  to  the  official  Japanese  method 
of  testing  the  tensile  strength  of  neat  cement 
briquettes  after  7  days  instead  of  testing  after  7 
and  28  days  the  mortar  prepared  from  it.  Since 
the  value  of  cement  for  mortar  cannot  be  inferred 
from  a  test  applied  to  the  neat  cement,  and  there 


is  no  proportional  relationship  between  the 
strength  of  ;i  cement  and  of  its  mortar,  if  is 
suggested  that  for  the  future  all  tests  should  be 
applied  to  a  mixture  of  cement  and  sand.     The 

value  of  a  cement  depends  upon  the  proportion  of 

"  iloui  "  which  it  contains,  for  the  grit  (coarse 
particles)  does  not  undergo  hydration  when  mixed 
with    water.     By    increasing    the    proportion    ol 

"  flour  "     the     tensile     strength     of     neat     cement 

briquettes  is  dot  reased,  whilst  that  of  the  mortar 
briquettes  is  increased,  and  the  reverse  effects  are 
produced  by  increasing  the  proportion  of  grit. 
Under  the  microscope  hardened  cement  shows  a 
mass  of  non-hydrated  grains  embedded  in  the 
hydrated  mass,  and  as  these  grains  are  harder 
than  the  rest  of  the  mass,  the  hardness  of  the 
section  of  neat  cement  when  set  is  proportional  to 
the  percentage  of  grit  therein.  This  would 
account  for  the  low  tensile  strength  of  neat 
briquetfes  made  from  fine  cement,  whilst  the 
proportion  of  sand  which  can  be  carried  by  fine 
cement  causes  it  to  yield  a  dense  mortar  which 
produces  briquettes  of  high  tensile  strength. 

— C.  A.  M. 

Cement  floors  subjected  to  injurious  liquids  ;   Pro- 
tective   treatments    jor •.     W.     P.    Anderson. 

Met.  and  Chem.  Eng.,  1917,  17,  667—668. 

Tests  were  made  on  six  different  concretes  pre- 
pared by  the  use,  in  varying  proportions,  of  cement 
with  sand  or  pebbles  or  both.  Of  the  protectors 
tested  nine  were  chemical  hardeners  (aluminium 
sulphate  solutions  varying  in  strength  from  4  %  to 
35%),  three  were  oil  hardeners,  six  were  paints, 
two  "blank"  acid-proof  coatings,  and  the  others 
linseed  oil  with  turpentine,  a  liquid  preservative, 
paraffin  wax.  and  a  cement  floor  filler.  The  slabs 
were  treated  with  acetic,  sulphuric,  nitric,  and 
hydrochloric  acids,  sweet  milk  allowed  to  turn 
sour,  and  sugar  solution.  Some  of  the  liquid 
hardeners  afford  good  protection  against  dilute 
hydrochloric  or  acetic  acid,  and  to  a  less  extent 
against  dilute  nitric  or  sulphuric  acid.  Some 
paints  and  cement  fillers,  but  not  liquid  hardeners, 
give  good  protection  against  strong  hydrochloric 
acid.  None  of  the  protective  agents  tested  was 
efficient  with  strong  sulphuric  acid.  The  milk 
tests  were  not  complete  but  suggested  the  in- 
advisability  of  using  paint  as  a  protection  against 
milk.  Sugar  was  without  effect  on  the  concrete 
or  the  protective  coverings. — B.  V.  S. 

Asphalt  industry  ;    The  colloidal  slate  of  matter  in 

its   relation    to    the   .     0.    Richardson.     St. 

Paul  (Minn.)  Eng.  Soc,  May,  1917.  Met.  and 
Chem.  Eng..  1917,  17,  650—653.  (See  also 
this  J..  1917,  204.) 

An  asphalt  pavement  may  be  regarded  as  a  sus- 
pension of  suitably  graded  sand  and  a  finely- 
divided  mineral  filler  in  bitumen,  which,  from  a 
physical  point  of  view,  may  be  treated  as  a  liquid. 
In  such  a  system  an  important  factor  is  the  surface 
energy,  involving  the  relative  surface,  i.e.,  the 
smallness  of  grain,  and  the  surface  tension  of  the 
bitumen.  This  confirms  the  empirical  conclusions 
from  practical  experience  with  pavements.  An 
asphalt  pavement  is  a  colloidal  solution  in  which 
the  suspended  matter,  owing  to  the  great  viscosity 
of  the  continuous  phase,  may  be  of  considerable 
coarseness.  Clay  can  be  introduced  into  asphalt 
by  making  a  suspension  in  a  liquid  oily  bitumen 
which  can  then  be  incorporated  with  a  harder 
bitumen.  The  preliminary  emulsification  may 
be  made  in  water  which  must  then  be  removed 
by  evaporation  from  the  final  product.  Without 
some  such  treatment  the  clay  grains  cannot  be 
wetted  with  bitumen  owing  probably  to  air  films. 
Great  differences  were  found  in  the  colloidal 
capacity  of  bitumen  samples  when  1  part  of  col- 
loidal clay  was  suspended  in  2  parts  of  bitumen 
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?nd  maintained  at  325°  F.  (163°  C.)  for  24  hours. 
The  percentage  deposition  of  clay  varied  from 
nil  in  the  case  of  Trinidad  residual  to  35-8  %  from 
a  Mid-Continental  semi-paraffin  residual.  Similar 
relations  were  found  when  the  bitumens  were 
diluted  with  carbon  bisulphide.  When  solutions 
of  varying  concentration  were  made  by  dissolving 
Trinidad  asphalt  in  benzol  it  was  found  that  the 
capacity  for  carrying  clay  in  suspension  varied 
with  the  concentration  and  viscositv  of  the  solu- 
tion.— H.  J.  H. 

Patents. 

Alkali  carbonate  and  hydraulic  cement  from  alkali- 
ferous  silicate   minerals  ;     Process   of  producing 

.     E.  W.  Jungner,  Kneippbaden,  Sweden. 

Eng.  Pat.   103. 29(L  Dec.  8,   1916.     (Appl.  No. 
17*708  of  1916.)     Under  Int.  Conv.,  Jan.  7,  1916. 

A  finely-divided  mixture  of  felspar  or  similar 
silicate,  lime  or  other  calcium  compound,  and 
carbon  or  suitable  organic  substance  is  heated  in 
the  presence  of  carbon  dioxide  or  combustion  gases 
or  (if  an  electric  furnace  be  employed)  in  the 
presence  of  an  adequate  supply  of  air,  until  com- 
plete volatilisation  of  the  alkali  is  effected  without 
melting  the  charge.  The  alkali  is  recovered,  as 
carbonate,  by  conducting  the  gaseous  products 
of  the  reaction  into  water  and  evaporating  the 
resulting  solution.  The  ratio  of  lime  (CaO)  to 
silica  plus  sesquioxides  (Si02+Al203 +Fe203)  in 
the  raw  mixture  should  be  at  least  1-7  to  1  for  the 
production  of  a  satisfactory  cement  clinker. 

— W.  E.  F.  P. 

Cementiious  material  ;    Calcareous  — —  and  process 

of  making  the  same.     W.  E.  Carson,  Riverton, 

Va.     U.S.  Pat.  1,248,455,  Dec.  4,  1917.     Date 

of  appl.,  Jan.  27,  1917. 

The  plasticity  of  commercial  fine  ground  cement 

is  improved  by  the  addition  of  a  further  quantity 

of  the  cement  ground  to  a  much  greater  degree  of 

fineness. — W.  F.  F. 

Concrete    flooring    and    composition     therefor.     C. 

Ellis.  Montelair.  N.  J.,  Assignor   to    Ellis-Foster 

Co.     U.S.  Pat.  1,246.827,  Nov.  13,  1917.     Date 

of  appl.,  Apr.  26,  1917. 

A  concrete  floor  is  coated  with  a  hydrocarbon 

solution  of  coumarone  resin  having  a  melting  point 

of  55° — 75°  C.  and  substantially  free  from  saponi- 

fiable    substances.     The    resin    gives    a    slightly 

tacky    surface    which    is    non-slipping    but    not 

seriously     dust-absorbing. — W.  F.  F. 


Wood  ;   Substitute  for  - 


in  building  construction. 


ayid  method  of  producing  the  same.  W.  H. 
Wheeler,  New  York.  Eng.  Pat.  111,686,  Oct. 
5,  1916.     (Appl.  No.  14,177  of  1916.) 

A  cement  containing  about  60  %  of  calcium  oxide, 
such  as  Portland  cement,  is  mixed  with  a  binder 
such  as  sodium  silicate  and  then  with  a  fibrous 
material  or  filler  such  as  asbestos  or  sawdust,  so 
as  to  produce  a  plastic  mass.  Suggested  propor- 
tions are  filler  30  %,  cement  10  to  40  %,  and  silicate 
30  to  60  %.  The  plastic  mass  is  heated  between 
former-plates  or  in  moulds  in  a  press  as  described 
in  Eng.  Pat.  1390  of  1912,  until  all  moisture  is 
removed.  The  cement  makes  the  final  product 
resistant  to  water  and  frost  and  enables  it  to  be 
painted  without  special  preparation.  The  silicate 
gives  resilience  to  the  product  and  facilitates  its 
being  worked  with  tools  used  for  wood. — -A.  B.  S. 


Wood  ;    Solution  for  preserving 


.  F.  Seiden- 
schnur,  Charlottenburg,  Germany.  U.S.  Pat. 
l,248,022,Nov.27,1917.  Dateof appl.,Feb.3,1912. 

A  solution  for  preserving  wood  is  composed  of 
water,  an  insoluble  basic  zinc  compound,  such  as 
zinc  hydroxide,  and  aluminium  sulphate. — A.  B.  S. 


Lumber  ;     Process    for    rendering  ■ 


resistant    to 


sapstain.      C.     H.     Teesdale,      Madison,      Wis. 

U.S.    Pat.    1,248,711,    Dec.    4,    1917.     Date    of 

appl.,  Apr.  9,  1917.     (Dedicated  to  the  public.) 

Lumber    is    rendered    resistant    to    sap -stain — a 

discoloration  caused   by   organisms — by  covering 

it  with  a  solution  of  sodium  fluoride. — A.  B.  S. 


X.— METALS ;     METALLURGY,     INCLUDING 
ELECTRO-METALLURGY. 

Steel   plates  ;     Action    of   caustic    liquors    on  ■ 


C.  E.  Stromeyer.  Annual  Report  of  the  Chief 
Engineer  to  the  Manchester  Steam  Users'  Assoc, 
1916—1917.  Chem.  Trade  J.,  Dec.  22,  1917,  533. 
Attempts  by  Heyn  and  by  Parr  to  reproduce  the 
author's  earlier  results  on  this  subject  have  been 
unsuccessful.  The  author  records  furthei  recent 
observations.  Evaporator  tubes  exposed  to 
caustic  soda  liquors  showed  cracks  where  the 
steel  had  been  stressed  in  tension  but  none  where 
it  had  been  under  compression.  This  was  con- 
firmed by  experiments  in  which  pairs  of  rings  were 
cut  out  of  solid  plate,  one  with  taper  outer  edge 
and  the  other  with  taper  inner  edge  so  that  it  could 
be  hammered  over  the  former  to  leave  the  two 
concentric.  The  inner  one  was  then  in  com- 
pression and  the  outer  in  tension.  It  was  found 
that  after  exposure  to  caustic  soda  varying  up  to 
4  months,  the  rings  which  had  been  in  tension, 
whether  annealed  or  not,  developed  numerous 
cracks  on  deformation,  while  those  which  had 
been  in  compression  could  be  bent  double  without 
cracking.  Further  experiments  in  which  it  was 
intended  to  apply  the  stresses  to  steel  in  the  form 
of  a  stressed  spring  proved  abortive,  because  the 
metal  on  exposure  to  caustic  soda  lost  its  elasti- 
city. The  metal  had  not  been  maintained  in 
the  stressed  condition  during  the  test  and  after- 
wards it  was  found  to  have  retained  its  ductility. 
Furthermore  it  had  become  extremely  difficult  to 
work  either  by  sawing  or  milling.  The  loss  of 
elasticity  makes  it  difficult  to  carry  out  experi- 
ments under  tension  but  in  practice  this  may  be 
maintained  by  steam  pressure  in  boilers.  The 
author  approves  of  Parr's  suggestion  that  the 
steel  absorbs  hydrogen  when  in  contact  with 
caustic  soda  and  so  acquires  brittleness,  but  this 
is  not  yet  clearly  established. — H.  J.  H. 

Electrolytic    zinc;      Future    of .     T.     French. 

Amer.  Electrochem.  Soc,  Oct..  1917.     Met.  and 

Chem.  Eng.,  1917,  17,  647—649. 
The  author  compares  the  prospects  of  retort 
smelting  of  zinc  with  those  of  electro-deposition 
in  view  of  the  rapid  development  of  the  latter  in 
recent  years.  The  yields  obtained  by  electro- 
lysis are  very  variable,  but  90%  is  sometimes 
attained.  Electro-zinc  is  usually  a  by-product 
of  copper  or  lead  smelting  where  the  ores  are 
zinciferous.  In  such  cases  the  zinc  is  removed 
to  facilitate  the  recovery  of  the  principal  metals 
and  as  the  price  of  the  zinc  is  not  a  prime  considera- 
tion to  the  smelter,  it  will  continue  to  compete 
more  and  more  seriously  with  the  retort  product 
from  high-grade  zinc  ores.  The  Wedge  and  Herres- 
hoff  furnaces  are  recommended  for  roasting 
complex  zinc-lead  ores,  and  a  properly  roasted 
product  now  presents  no  difficulties  in  the 
electrolytic  process  where  current  is  cheap.  The 
electrolytic  process  can  be  worked  by  less  skilled 
and  cheaper  labour.  Furthermore  it  is  possible 
to  recover  precious  and  other  metals  at  small 
cost.  These  aids  to  the  financial  economy  pre 
absent  in  the  retort  process.  The  presence  of 
manganese  is  essential  in  the  electrolytic  process. 
In  the  bath  it  prevents  sulphating  and  destruction 
of  the  anode.     Manganese  dioxide  of  marketable 
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quality  is  deposited  ;>i  the  anode  at  practically 
tn>  coat.  Levge  quantities  of  complex  ores  ana 
ziiu-  concentrates  which  are  not  available  for 
tli.'  retort  process  are  now  Bold  very  cheaply  or 
tipped  to  waste.  With  cheap  power,  improvement 
i.i  mi-  dotal  i"ii  mi-tin mIs.  ami  electro!]  I  k  processes, 
tin-  author  looks  forward  to  the  exploitation  of 
these  ami  i  In-  ultimate  displacement  ol  the  retort 
sine.     II.. 1.11. 


-.     E.  B.  St.. ix . 
1917.    17,   05:5—655. 


!  /-./..  .-  Desincification  of 
Met.  and  Chem.  Eng., 
Brass  pipe  used  in  water  services  has  boon  found 
to  deteriorate  in  a  few  years  so  as  to  become 
brittle  ami  weak,  and  finally  to  fail  completely. 
This  is  dm-  to  dezinciflcation.  Samples  of 
tin-  di-/.in.  iti.-.l  brass  ran  be  easily  scraped 
olT     the     affected    portions    of     pipes     and     it 

has    i n     found     in     contain     up     to     94-6 ",, 

Ou  when  tin-  original  alloy  was  a  60:40 
i.ia--.  Tin-  zones  nf  varying  decomposition  in  the 
metal  can  be  brought  out  by  etching  with  an 
ammoniacal  solution  of  hydrogen  peroxide.  The 
author  believes  that-  potential  differences  are  set 
u|i  in  brass  a-  a  result  of  strain,  impurities,  segre- 
gation, lie  and  in  presence  of  water  some  of  the 
alloy   goes   into  solution.     When  the  copper  ions 

come  m' atact  with  copper,  deposition  occurs, 

leaving  tin-  sine  in  solution,  so  that  ultimately 
a  mass  of  loose  copper  accretions  replaces  the 
original  alloy.     II .  J.  H. 


/.in.-    rii,  sampling  and  aasay  of  Chinese  ■ 


F. 


Brown.-,  (hem.  News,  1918,  117,  1—2. 
Tin  from  tin  Yunnan  mining  district  is  refined 
in  Hongkong  in  native  foundries.  When  purchases 
are  made,  i  in-  Hongkong  Government  undertakes 
t  In-  analysis  and  certification  "f  the  metal.  Ever} 
tenth  slab  is  bored  with  a  drilling  machine,  the 
borings  being  melted  down  under  palm  oil  at  a 
low  temperature  in  an  iron  ladle.  The  cleaned 
sample  niL.'"t  is  tiled.  1  grin,  of  tin-  tilings  dissolved 
in  hydrochloric  acid,  and  the  solution  titrated  with 
ferrii  i  hloride  according  to  Parry's  method,  which 
ha-  proved  entirely  trustworthy.  The  London 
Metal  Exchange  has  decided  that  the  llongkong 
Government  certificate  shall  be  binding  on  all 
purchasers. — \\ .  R.  S. 

Blast    furnace    slays  ;     Viscosity    of  .     A.    L. 

Eeild.     Trans.    Faraday    Society,    Dec,     1916. 

:;:;  pages.  (See  this  J.",  1916,  1237.) 
BlajST-FI  rnace  processes  must  be  worked  at 
temperatures  at  which  the  slag  is  sufficiently  fluid 
to  permit  an  easy  separation  of  metal  but  not  so 
high  as  to  cause  excessive  wear  on  the  furnace 
linings.     The  slag  has  a  desulphurising  action  in 

which  dill n  probably  plays  an  important  part, 

and  then  line  low  viscosity  is  desirable.  Thus 
the  temperature-viscosity  relations  of  the 
in  the  liquid  condition  have  a  decisive 
influence  on  the  fuel  economy  and  working 
of  the  process.  Fusibilities  in  terms  of 
cones,  as  hitherto  employed  in  the 
study  of  slags,  are  of  less  importance,  as  they 
are  not  necessarily  related  to  the  viscosity  of  the 
Blag  in  the  liquid  state.  Furthermore,  the  con- 
ditions of  the  cone  teat  lead  to  the  oxidation  of 
calcium  sulphide  to  sulphate,  which  is  not  without 
influence  or  the  fusibility  of  the.  slag.  The 
viscositv  apparatus  previously  described  was 
modified  to  deal  with  slags  up 'to  1600°  0.  The 
Blag  was  united  in  a  graphite  crucible  which 
formed  the  outer  rotating  cylinder,  and  was 
attached  to  a  vertical  spindle  which  could  be 
turned  at  a  measurable  speed.  An  inner  cylinder 
of  graphite  was  suspended  so  as  to  dip  into  the 
slag,  the  combination  being  enclosed  by  a  vertical 
electric  furnace,  in  which  was  maintained  an 
atmosphere  of  nitrogen  and  carbon  monoxide  to 


correspond  with  that  of  the  blast-furnace.  Tem- 
peratures were  observed  by  a  Jlolborn-Kurlbaum 
optical  pyrometer  sighted  on  the  surface  of  the 
slag.  Tin-  measurement  of  viscosity  resolved 
1 1  -ell  into  a  deter  mi  nat  ion  of  (he  speed  of  rotation 
necessary  to  be  applied  to  the  outer  cylinder  to 
produce  a  given  torque  on  the  inner  one.  Results 
are  given  of  observations  on  eight  commercial  and 
two  synthetic  slags  and  an  artificial  diopside ; 
the  same  results  were  found  whether  the 
temperature  was  rising  or  falling  during  the  test. 
The  curves  of  tempera!  ure-viscosrl  y  an-  apparently 
rectangular  hyperbole,  while  those  of  the  fluidity — 
i.e..  the  reciprocal  Of  the  viscosity  -    are  rectilinear. 

At  1500'  0.  the  average  viscosity  of  the  eight  slags 
was  301  (water at  20°(\  =  1  ),the  extremes  being  230 
and  480.  The  cone  softening  temperature  of  the 
latter  was  found  to  be  1279  anil  of  the  former 
1410°,  thus  emphasising  the  shortcomings  of  this 
method  of  studying  slags.  The  high  viscosity 
(480)  was  shown  by  a  slag  high  in  silica  and  low  in 
alumina.  The  author  suggests  that  this  influence 
of  silica  is  due  to  its  molecular  complexity  which 
has  been  demonstrated  at  low  temperatures  by 
the  researches  of  the  Braggs  and  which  probably 
persists  in  the  liquid  state. — H.  J.  H. 

Hydrolysis  of  organic  halides  and  the  corrosion  of 
metals.     Doughty.     See  X. 

Patents. 

Furnace  for  steel  melting  ;    Electric .     S.  Stein- 
berg   and    I.    Gramolin,     Motowilichi,    Russia. 
Eng.  Pat.  111,679,  June  27,  1916.      (Appl.  No. 
9055  of   1916.) 
In  an  electric  resistance  furnace  for  the  continuous 
treatment  of  steel,  the  carbon  resistance  rods  ex- 
tending across  the  heating  chamber  abut  against 
block  contacts,  the  latter  being  held  by  hollow, 
movable,    metallic    sleeves    within    which    water 
is     circulated.     Spring     and     screw     devices     are 
provided  for  pressing  the  sleeves  upon  the  block 
contacts  and  thus  causing  the  latter  to  press  upon 
and  support,  the  resistance  rods. — W.  E.  F.   P. 


Steel ;    Process  of  treating 


io  prevent  rusting. 


R.    L.    Gooding,    Bridgetown,    Barbados.     U.S. 

Pat.  1,247,668,  Nov.    27,  1917.   Date  of   appl., 

Apr.  14,  1916. 
The  steel  is  subjected  to  the  action  of  strong 
phosphoric  acid,  and  finely'  powdered  iron  is 
applied  to  the  treated  surface.  The  treatment  is 
repeated  at  intervals  and  finally'  a  thin  coat  of 
oil  is  applied.— T.  H.  B. 


Furnace  ;     Metallurgical  - 


U.    Wedge,    Ard- 


more,  Pa.,  U.S.A.  Eng.  Pat.   111.580,  Jan.   25, 

1917.  (Appl.  No.  1295  of  1917.) 
In  a  furnace  consisting  ot  a  series  of  superposed 
hearths  supported  by  rings  attached  to  a  central 
shaft,  the  hearths  and  rings  are  composed  of 
separable  segments  which  may  be  removed 
laterally  through  an  opening  in  the  outer  wall 
which  is  normally  closed  by  a  movable  section. 
The  rabble  blades  have  enlarged  heads  and 
project  vertically  through  sockets  in  the  hori- 
zontal supporting  members,  the  upper  part  of  each 
socket  being  enlarged  for  the  reception  of  the 
blade  head.— W.  E.  F.  P. 

Metals  ;     Method  of  hardening .     H.   Scholey, 

London.  Eng.  Pat.  111,734,  Dec.  22,  1916. 
(Appl.  No.  18,380  of  1916.) 
THe  metal  to  be  hardened  is  mounted  as  one  of 
the  electrodes,  preferably  the  cathode,  in  an 
electrolytic  bath  (e.g.,  dilute  sulphrric  acid), 
and  an  electric  current  is  passed  through  the 
liquid  until  the  immersed  portion  of  the  metal  has 
attained  the  necessary  temperature.  The  current 
is  then  cut  off  and  the  metal  allowed  to  cool  while 
immersed.— W.  E.  F.  P. 
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Metal-tempering  compound.  A.  S.  Carlson,  Denver, 
Colo.  U.S.  Pat.  1,246,802,  Nov.  13,  1917.  Date 
of  appl.,  Feb.  3,  1917. 

A  mixture  suitable  for  use   in   tempering   metals 

is  composed  of  approximately  10  galls,  of  kerosene 

and  1  gall,  of  creosote. — B.  N. 

Metal   wire  and   strip  :     Electrolytic   production    of 

.     S.  O.  Cowper-Coles,  Sunbury-on-Thames. 

Eng.  Pat.  111,757,  Jan.  31,  1917.  (Appl.  No. 
1555  of  1917.) 
The  metal  is  deposited  on  the  disc -shaped,  ex- 
posed surface  of  a  cathode  plate,  the  latter  having 
a  spiral  engraved  upon  it  and  being  provided  with 
a  central  hole.  The  deposit  is  then  detached 
from  the  plate  and  mounted  on  a  spindle  passed 
through  the  central  hole,  when,  owing  to  the 
presence  of  weak  lines  occasioned  by  the  spiral 
groove,  the  metal  can  be  drawn  off  in  the  form  of 
an  approximately  square  wire  or  tape.  The 
parts  of  the  cathode  plate  upon  which  deposition 
is  not  required  are  provided  with  insulating  plates 
or   coated    with    insulating    varnish. — W.  E.  F.  P. 

Electroplating.  H.  N.  Gilbert,  Brookline,  Mass., 
Assignor  to  American  Optical  Co.,  Southbridge, 
Mass.  U.S.  Pat.  1,246.083,  Nov.  13.  1917. 
Date  of  appl.,  Apr.  24,  1915. 
A  stationary  tank  of  non-conducting  material 
is  provided  with  a  peripheral  flange  or  shoulder 
near  its  upper  end,  a  ring  resting  on  the  shoulder, 
and  a  perforated  container  of  non-conducting 
material  is  fitted  centrally  within  the  ring.  The 
container  is  suspended  by  a  shoulder  extending 
outwards  and  interlocking  with  the  ring.  A 
rotatable  non-conducting  stirrer,  supported  by  a 
cap  plate,  is  provided  below  with  exposed  cathode 
contacts,  located  within  and  near  to  the  bottom  of 
the  perforated  receptacle  for  making  contact 
with  the  articles  to  be  plated. — B.  N. 

[Copper]  alloys  ;   Process  of  making  metallic . 

H.  Eldridge,  New  York.  U.S.  Pat.  1.246,571, 
Nov.  13,  1917.  Date  of  appl.,  Dec.  22,  1916. 
Copper  is  alloyed  with  more  fusible  metals,  e.g., 
zinc,  lead,  etc.,  by  melting  the  copper  in  one 
vessel,  and.  conveying  the  vapour  of  the  alloying 
metal  from  a  separate  chamber  so  as  to  bring  it 
into  contact,  with  the  molten  copper. — T.  H.  B. 

Cadmium;  Apparatus  for  removing from  zinc 

ores.     C.  P.  Fiske,  Palmerton,  Pa.,  Assignor  to 

The   New   Jersey   Zinc    Co..    New   York.     U.S. 

Pat.  1,246.576,  Nov.  13.  1917.     Date  of  appl.. 

Aug.  24,  1917. 

The  ore  charge  is  agitated  in  a  rotary  kiln  and  is 

heated  by  a  current  of  heating  gases  (products  of 

combustion),  supplied  directly  to  the  interior  of 

the  kiln  from  a  fire-box.     A  reducing  atmosphere 

is  maintained  in  the  kiln  by  supplying  a  reducing 

gas,  in  regulated  quantity,  to  the  upper  portion  of 

the  fire-box,  so  that  it  mingles  with  the  products 

of  combustion.     Means  are  provided  for  recovering 

the  cadmium  expelled  from  the  ore. — T.  H.  B. 

Ore  concentration  process.  W.  A.  Scott,  Chicago, 
111.  U.S.  Pat.  1,246,665,  Nov.  13,  1917.  Date 
of  appl..  Aug.  17,  1917. 
A  mixture  of  a  vaporised  "modifying  agent''  and 
air  is  introduced  through  a  porous  medium  of  fine 
texture  into  a  body  of  ore  pulp  in  the  form  of 
bubbles.  The  bubbles  rise  through  the  pulp  and 
form  a  column  of  froth  above  the  pulp,  and  the 
mineral  matter  which  adheres  to  the  bubbles  is 
removed  from  the  upper  part  of  the  column  of 
froth.— T.  H.  B. 

Sintering  ores  ;  Method  and  apparatus  for .      J. 

Gaylev,  New  York.     U.S.  Pat.  1,247,661,  Nov. 

27,  1917.     Date  of  appl.,  Mar.  30,  1917. 
A  grate-bar  platform  for  a  connected   layer  of 


material  is  formed  by  a  train  of  abutting  cars  : 
the  cars  are  moved  first  under  an  igniter  and  then 
over  a  suction  chamber.  The  cars  are  dropped 
at  the  end  of  their  travel,  without  changing  their 
upright  position,  thus  breaking  off  a  portion  of  the 
sintered  material  from  the  mass. — T.  H.  B. 

Aluminium  alloy.  W.  A.  McAdams,  Bavshore, 
N.Y.  U.S.  Pat.  1,247,977,  Nov.  27,"  1917. 
Date  of  appl,  Apr.  5.  1914.  Renewed  Mav  1, 
1917. 

An  alloy  of  Al  100  parts  by  weight,  Cu  17  parts. 
Zn  5  parts,  Sb  1-5  parts,  Ag  1  part. — T.  H.  B. 

Etching    metals ;    Method    of  - 


J.  L.  Jones, 
Oakmont,  Pa.,  Assignor  to  Westinghouse 
Electric  and  Manufacturing  Co.  U.S.  Pat. 
l,248,499,Dec.4,1917.  Dateof  appl., Junel  1,1 915. 

The  metal  to  be  etched  is  immersed  in  a  molten 
metal,  e.g.,  zinc,  of  lower  melting  point,  which  is 
capable  of  alloying  with  it.  The  etched  metal  is 
withdrawn,  adherent  material  is  broken  off.  and 
the  last  traces  removed  by  a  suitable  solvent, 
e.g..  dilute  sulphuric  acid. — W.  F.  F. 

Metals  [e.g.,  copper]  ;  Process  of  purifying .      1. 

Ladoff,  Pittsburgh,  Pa.,  Assignor  to  Westing- 
house  Electric  and  Manufacturing  Co.  U.S. 
Pat.  1.24S.503,  Dec.  4.  1917.  Date  of  appl.. 
May  11,  1914. 

In  purifying  molten  metals,  e.g.,  copper,  an 
intimate  mixture  of  copper,  or  a  conglomerate 
containing  copper,  and  titanous  oxide,  is  added  to 
the  molten  metal  and  acts  as  a  gas-removing  agent. 
The  resulting  slag  is  removed. — W.  F.  F. 

Apparatus  for  separating  substances  of  different 
specific  gravities,  such  as  fine  coal  or  ores  and  ths 
like.     Erg.  Pat.  111,826.     See  I. 

Process  and  apparatus  for  pulverising  and  treating 
ores,  clay,  and  other  mineral  substances.  U.S. 
Pat.  1,246,514.     See  I. 

Meiallic  yarn  and  method  of  treating  same  to  facilitate 
weaving  and  for  other  purposes.  U.S.  Pat. 
1,249,252.     See  V. 

Testing  or  determining  the  hardness  of  metals  und 
other  substances.    Eng.  Pat.  108,460.   See  XXIII. 


X 1.— ELECTRO-CHEMISTRY. 

Patents. 

Furnace  ;    Polyphase   electric .     J.    L.    Dixon. 

Detroit,  Mich.     U.S.  Pat.  1,248,632,  Dec.  4, 1917. 
Date  of  appl.,  Jan.  20,  1917. 

The  crucible  of  the  furnace,  containing  the  material 
to  be  treated,  is  provided  with  three  electrodes 
connected  to  a  two-phase  three-wire  system  of 
current  supply.  The  position  of  the  common 
return  electrode,  or  the  one  connected  to  the 
neutral  point,  is  adjusted  by  two  opposing  electro- 
magnets, so  that  its  position  is  arranged  in 
accordance  with  the  proportion  of  the  current 
carried  relative  to  the  total  amount  of  current 
entering  the  furnace. — B.  N. 


Insulation  ;  Flame-proof  - 


C.  Ellis,  MoDtclair. 


N.J..  Assignor  to  New  Jersey  Testing  Labora- 
tories. U.S.  Pats.  1,246,809  and  1,246,810. 
Nov.  13,  1917.  Dates  of  appl..  (a)  July  26.  1915  : 
renewed  Sept.  14,  1917,  (B)  July  2,  1917. 

(a)  An  insulating  composition,  ad?pted  for  use  in 
the  coating  of  wire,  is  composed  of  a  plastic 
insulating  material  incorporated  with  a  non- 
inflammable  chlorinated  product  of  heavy  petro- 
leum,   e.g.,   an   "  asphaltic   oil,"   sufficient   of   the 
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latu-r   being   present    to   render   the   composil 

Bee-proof,  (b)  a  combustible  insulating  material 
is  incorporated  with  a  reein-like  non-inflammable 
chlorinated  wax,  the  material  being  sufficiently 
plastic  to  be  used  for  the  coating  oi  wire. — B.  X. 

Insuluiimi composition ;  Flame-proof —  .  C.Ellis, 
Montclair,  X.J.  I'.s.  Pat.  1,248,638,  Dec.  I. 
1917.  Date  of  appl.,  Aug.  ■">.  1015. 
A  in  .mim.v  plastic  and  flexible  insulating  compo- 
sition is  composed  of  a  combustible  orgamc  plast  ic 
insulating  mati  rial  incorporated  with  a  mixture  of 
non-inflammable  chlorinated  hydrocarbons  of  sol- 
vent naphtha.  Sufficient  of  the  latter  musi  be 
present  i.i  rendei  the  composition  flame-proof, 
without  materially  detracting  from  the  flexibility 
of  the  insulated  wire  to  which  the  composition  is 
applied.     B.  X. 

Electrical-resistance  material.  C.  Ruzicka,  Graves- 
end,  i'.s.  I'.vt .  1,246,165,  Nov.  18,  1917.  Date 
of  appl.,  May  16,  191 1. 

si  i:  Eng.  Pat.  11,075  of  1913;  (his  J.,  1914,  650. 

X Electro! i/lir\  process  for  (he  extraction  of  chlorine. 
I'.s.    Pat.    1,246,099.     See    VII. 

Bocovery    of    alkali    \ front    silicates'].     U.S.    Pat. 
1,246,619.     See  VII. 

Depositin'i  clay,  plumbago  and  other  like  products  on 
absorbent  moulds.  Manufacture  of  clay,  plum- 
bago, and  "titer  like  articles  by  electrode  intuition  on 
metal-moulds.     ESng.  Pats.  111,762  and  111,775. 

Sec  VIII. 


XII.— FATS;    OILS;    WAXES. 

OUbe-fish  ttnti  angler-fish  liver  'tils.     \|.  Tsuumoto. 
ku/.asshi  (.).  Chem.  Ind.,  Tokyo), 

1917.  20,  709—711. 
Olobk-kimi  livei  oil  (from  Spheroidee  porphyreus) is 
a  yellow  liquid,  which  has  a  characteristic  odour 
and  deposits  "  stearine "    at    the   ordinary   tem- 
perature.    It  gives  a  red  coloration,  with  purplish 

de,  on  treatment  with  sulphuric  acid.  Angler 
fish  liver  oil  [Lophiomus  seUgerus)  is  a  yellowish- 
orange  liquid  which  deposits  "stearine,"  has  a 
peculiar  Odour,  and  gives  a  reddish -purple  colora- 
tion with  sulphuric  acid.  These  oils  had  the 
following  characters  : — 


The  bromide  from  carp  oil  consists  mainly  of 
linolenic  hexabxomide  with  a  small  proportion  of 
polybromides.  The  insoluble  bromides  from  1 1 1 « - 
fattj  acids  of  the  other  oils  behaved  in  the  same 
waj  on  heating  as  the  bromides  from  marine 
animal  oils.  but  contained  a  smaller  proportion  of 
bromine.     I '.  A.  M. 

Pulea-oil  [curcas-oil]  from  the  seeds  of  the  physic-nut 
tree   [Jatropha  curcas);  Industrial  ana  economic 

use    of .     Investigation    by    the    Colonial 

Garden  of   France.     Rev.  auric,  et  veterin.  do 

Madagascar,   1917,  2,  [81,  37—88.    Bull.  Agric. 

[ntell.,  1917,  8,  1303—1304. 

Tin-:  physic   nut  is  at  present    obtained   almost 

exclusively    from    the    (.'ape    Verde    and    Comoro 

Islands,  and  before  the  war  about  600—600  tons 

was  imported   into   Prance  annually.      Analysis  of 

samples    from    Madagascar    gave    the    following 

results  :  — 1000  seeds  weighed  535  grins.  ;  tie- 
seeds  consisted  of  39-2%  of  shell  and  60-8%  of 
kernel,  and  the  kernels  contained  7%  of  moisture 
and  52%  of  oil.  The  oil-content  of  the  whole 
seeds  was  31"6%,  corresponding  to  a  commercial 
yield  of  27—28%,  since  -1— 8%  of  the  oil  would 
remain  in  the  cakes.  Pulza-oil  (curcas-oil)  is  used 
in  soap-making  as  a  substitute  for  low-grade  pea- 
nut oil,  and  it  might  also  be  employed  in  stearin 
factories.  Its  low  acidity  should  render  possible 
its  application  as  a  lubricant.  It  may  also  be 
used  as  a  purified  oil.  Before  the  war  the  current 
price  of  physic-nut  seeds  was  13s. — 20s.,  but  at 
the  present  time  they  should  command  40s.  per 
100  kilos,  net  at  .Marseilles.— J.  H.  L. 

Oil  of  Cdtj-doc  (Garcinia  tonkinensis).  F.  ITeim. 
Bull,  eeonomique  de  l'Indochine,  1917,  20,  [123] 
(new  series),  135—139.  Bull.  Agric.  Intell., 
1917,  8,  1304—1305. 

Tin;  seeds  of  the  Cay-doc  or  Oay-gioc,  a  tree  of  the 
family  Clausiacece,  have  long  been  the  object  of 
an  important  trade  in  Tonkin,  and  are  used  for  the 
extraction  of  a  burning  oil.  The  oil  is  a  mixture 
of  true  fats  and  oleo-resin  containing  a  small 
proportion  of  ethereal  oil  of  agreeable  odour.  The 
oleo-resin  is  r)robably  of  no  commercial  value,  as 
it  does  not  solidify  on  desiccation  or  oxidation. 
The  oil  has  the  following  constants  : — acid  value, 
93  ;    saponif.    value,    198  ;    iodine    value,    07-14  ; 
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The  nnsaponinable  matter  from  both  oils  melted 
at  lOO'C.,  and  Was  free  from  the  hydrocarbon, 
squalene,  present  in  shark  liver  oil  (see  this  J.. 
L916,  609,  1121).— C.  A.  M. 

Fresh  water  fish  oils  [carp,  loach,  and   trout  oils). 

.\l.       Tsujimoto.       Kog\  o  -  Kwagaku  -  Zasshi    (J. 

Chem.  Ind.,  Tokyo).  1917,  20,  711—720. 
Tin-:  following  characters  were  possessed  by  these 

oils  : 


Reichert  value,  0-53.  Saponified  with  caustic 
soda,  it  furnishes  about  90%  of  fatty  acids,  brown 
in  colour,  melting  at  22°  C..  and  composed  of  a 
mixture  of  solid  fatty  acids  (mainly  stearic  and 
palmitic)  and  oleic  acid.  It  is  easily  saponified 
and  yields  a  brown  coloured  soap  which,  in  appear- 
ance and  to  some  extent  in  odour,  resembles  palm- 
nil  soap.  The  proportion  of  essential  oil  is  small 
(4-58%),  and  tin-  presence  of  resin  is  not  harmful 
but  priii notes  t  In-  formation  of  lather,  even  in  water 
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containing  calcium  sulphate.  Garciniatonkincnsis 
is  grown  in  Tonkin  ;  it  matures  in  8 — 10  years 
and  would  yield  a  full  crop  of  seed  only  after  20 
years.  The  annual  crop  of  seed  per  tree  should 
be  worth  a  Tonkin  piastre  (about  2  shillings). 

—J.  H.  L. 

Oils  and  fats  ;  Valenta  number  as  a  discriminating 

test  for .     P.  J.  Fiver  and  F.  E.  Weston. 

Analyst,  1918,  43,  3—20. 

The  turbidity  temperatures  obtained  in  the 
ordinary  method  of  applying  the  Valenta  test  are 
greatly  affected  by  the  presence  of  water  or  free 
fatty  a -ids  in  tbe  oils.  Acetic  acid  is  extremely 
hygroscopic  and  the  Valenta  results  are  affected 
by  leaving  the  bottle  unstoppered  for  a  short  time 
before  using  the  acid.  In  tbe  case  of  almond  oil 
containing  11%  of  free  acids  the  Valenta  value 
increased  about  1-5°  C.  for  each  01  %  of  moisture 
absorbed.  Absolute  alcohol  is  less  affected  by  the 
absorption  of  moisture,  the  Valenta  value  being 
increased  by  about  0-75°  C.  for  each  1-1  %  of  added 
water.  A  mixture  in  equal  vols,  of  90  to  92  % 
alcohol  and  amyl  alcohol  absorbs  much  less  water 
than  either  acetic  acid  or  alcohol.  Thus  in  the 
case  of  the  same  almond  oil  the  Valenta  values 
before  and  after  exposure  of  the  reagent  for  16 
hours  in  an  unstoppered  bottle  were  69-2*  and 
69-8°  C.  respectively.  To  obviate  the  effect  of 
water  in  the  oil  the  heated  sample  may  be  filtered 
through  dry  cotton-wool.  For  standardising  the 
solvent  the  use  of  pure  almond  oil  with  an  iodine 
value  below  100  is  suggested,  and  the  solvent  is 
diluted  so  as  to  give  a  turbidity  temperature  of 
about  70°  C.  with  this  oil.  Aboat  01 1  %  of  water 
corresponds  with  a  rise  of  1°  C.  in  the  Valenta 
figure.  The  effect  of  free  acids  in  the  oil  or  fat  is 
to  cause  a  fall  in  the  turbidity  temperature,  the 
amount  of  depression  caused  by  each  1  %  of 
acidity  (as  oleic  a<-id)  being  as  follows  : — Marine 
oils,  1-95°  ;  drving  oils.  205°  ;  semi-drving  oils, 
203°  ;  non-drying,  207°  ;  rape  type  of  oils,  1-61°  ; 
vegetable  fats  (except  coconut  oil),  1-72°  ;  coconut 
group,  201°  ;  animal  fats  (except  butter  fat).  2-13°; 
.and  butter  and  milk  fats.  1-54°  C.  Heating  the 
oil  before  applying  the  test  has  a  pronounced 
influence  on  the  results  when  a-etic  acid  is  used 
as  solvent,  but  has  only  a  slight  effect  in  the  case 
of  the  amyl-ethyl  alcohol  solvent.  Slight  oxida- 
tion of  an  oil  does  not  materially  affect  the  result, 
but  pronounced  oxidation  causes  pronounced 
lowering  of  the  temperature.  After  determining 
the  value  of  an  unknown  oil  the  tube  is  washed 
out  with  hot  alcohol,  the  acidity  determined  with 
N/10  alkali  solution,  and  the  appropriate  cor- 
rection for  the  class  of  oil  applied.  In  the  case  of 
acetic  acid  as  solvent  the  standard  temperature 
with  neutral  almond  oil  is  fixed  at  80°  C,  and  the 
results  may  be  expressed  either  as  V=i+(80 — ia), 
where  (  is  observed  temperature  and  t ,  the  tem- 
perature of  the  same  acid  with  the  standard  oil  ; 

or  as    X  =  — gjr — ,   where   V   represents   the   true 

oO 

Valenta  figure.  By  the  use  of  the  ethyl-amyl 
alcohol  solvent  it  is  possible  to  distinguish  between 
animal  and  vegetable  waxes  (other  than  insect 
wax)  and  mineral  waxes.  For  example  the 
following  values  were  obta;ned  : — Carnauba  wax. 
82°  ;  candelilla  wax,  63°  ;  beeswax,  76°  ;  sperma- 
ceti, 44°  ;  insect  wax,  insoluble  ;  montan  refined 
wax,  70°  ;  ozokerite,  insoluble  ;  paraffin  wax, 
insoluble;  beeswax  +  10%  ceresin,  82°;  can- 
delilla wax  +  10  %  paraffin  wax.  72°  ;  and  cand- 
elilla wax  +  33%  paraffin  wax,  83°  C. — C.  A.  M. 

Fats ;     Relationship    between    the    chemical    consti- 
tution and  refractive   index  of .     C.   Chene- 

veau.  Comptes  rend.,  1917,  165,  1060 — 1062. 
Assuming  a  fat  in  the  liquid  condition  to  consist 
of  a  solution  of  one  or  more  solid  glycerides  and 
one  or  more  liquid  glycerides,  the  law  of  solutions 


would  hold  good,  and  the  refractive  index  of  the 
fat  could  be  calculated  from  the  percentage  pro- 
portions and  refractive  indices  of  the  component 
glycerides  by  means  of  the  formula  : — 


2  p  !l_i   +  2  pi 


Solid  glucerides 


di 

Liquid  glycerides 


1  =iooA'- 


D 

Fat 


Again,  assuming  the  iodine  value,  I,  to  afford  a 
measure  of  the  unsaturated  (liquid)  glycerides, 
then  p1  =  fcl,  and  the  law  of  solution  may  be 
expressed  as  : — 

N-l   =  A  +  BI, 

in  which  A  and  B  are  two  coefficients  expressing 
the  relationship  between  the  refractive  index  and 
the  iodine  value  of  a  fat.  In  the  case  of  non- 
drying  oils  the  line  expressing  this  relationship 
graphically  is  more  inclined  towards  the  axis  of 
the  abscissae  than  in  the  case  of  drying  and  semi- 
drying  oils,  but  as  the  temperature  rises  the  two 
lines  tend  to  become  identical. — O.  A.  M. 

Utilisation  of  waste  tomato  seeds  and  skins.     Rabak. 
See  XIXa.. 

Patents. 

"  Foots  "   or  soap-stock  ;    Process  whereby  neutral 

oils  can  le  profital ly  recovered  from .      E.  E, 

A}  res,  jun.,  Chester,  Pa.,  Assignor  to  The 
Sharpies  Specialty  Co.,  West  Chester,  Pa. 
U.S.  Pat.  1,247,782,  Nov.  27,  1917.  Date  of 
appl.,  May  21,  1917. 

The  "  foots  "  is  treated  with  an  amount  of  water 
equal  to  at  least  half  its  weight  together  with  a 
reagent  capable  of  reducing  the  stability  of  the 
emulsion.  The  whole  is  then  heated,  allowed  to- 
settle,  the  bulk  of  the  soap  solution  separated 
from  the  bulk  of  the  oil,  the  latter  centrifuged, 
and  the  separated  emuls  fied  oil  treated  with  salt. 
The  oil  is  then  separated  from  the  salted  product 
by  gravity. — A.  de  W. 

Saponifiable    oils ;     Process    of   refining .      C. 

Baskerville,  New  York.  Assignor  to  The  Basker- 
ville  Processes  Corporation.  U.S.  Pat.  1 ,246,379,. 
Nov.  13,  1917.     Date  of  appl.,  Aug.  2,  1915. 

See  Eng.  Pat.  101,097  of  1916;  this  J.,  1917, 1054. 

Soap  and  candle  and  process  of  making  the  same. 
B.  E.  Reuter.  Chicago,  111.  U.S.  Pat.  1,248.402, 
Nov.   27,   1917.     Date  of  appl.,  Apr.   9,    1914. 

See  Eng.  Pat.  9394  of  1915  ;    this  J.,  1916,  1163. 
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RESINS. 

Colour-technology;      The    physical    basis    of . 

M.   Luckiesh.   Met.  and  Chem.  Eng.,  1917,   17, 
631—637. 

The  author  deals  in  a  general  way  with  the  value 
of  an  analytical  method  of  considering  technical 
problems  in  colour.  (For  a  detailed  statement  of 
apparatus,  methods,  and  data,  see  "  Colour  and 
its  applications,"  1915,  D.  Van  Nostrand  Co.,  and 
for  additional  spectro-photometric  data.,  see  Luck- 
iesh, J.  Franklin  Inst.,  1917. 184,  73,  and  227.)  The 
fiist  factor  to  consider  is  the  colour  value  of  the 
illuminant  used  which  should  be  considered  as 
almost  a  part  of  the  coloured  medium.  Curves 
showing  the  spectral  reflection  factors  of  ultra- 
marine blue  and  its  spectral  luminosity  curves  for 
skylight,  sunlight,  and  a  tungsten  vacuum  lamp 
illustrate  the  point.  There  are  three  main  methods 
in  use  for  the  analysis  of  colour.  The  most 
analytical  is  by  means  of  the  spectro-photomettr, 
which  determines  the  reflection  or  transmission 
factors  of  tbe  colour  for  all  wave   lengths  of  tbe 
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visible  spectrum.  By  combining  these  (actors 
with  ill.-  corresponding  spectral  values  of  the 
illuminant  an. I  the  visibilities  ol  radiation,  .the 
spectral  li  minositj  curve  is  obtained.  A  Beriee  of 
corvee  for  chrome  yellow  illustrate  this  method. 
'I'll.'  monochromatic  colorimeter  expresses  the 
value  ol  a  colour  in  terms  of  its  dominant  hue,  its 
percentage  of  ^  titration  (  onity  minus  percent- 
od  a  i  ransmission  or  reflect  ion  factoi  ; 
chrome  yellow  lias  a.  dominant  hue,  O-583/i,  a 
oration  of  76%,  or  25%  wl  it.-,  and  •■•  reflet  tion 
factor,  as  determined  by  the  spectro-photometer 
analysi-.  of  82%.  The  trichromatic  colorimeter 
i->  baaed  on  » 1  < -  -  xoung-Helmholtz  theory  ;  chrome 
yellow  by  this  method  is  expressed  aa  red  58, 
green  :;;.  blue  5,  as  compared  with  a  whit.'  stan- 
dard of  '■'<■'■■■  for  each  component,  in  considering 
pigments  tin-  reflection  factor  carves  are  given  for 
a  number  of  dry  powders.  Further  sections  deal 
with  dyes  and  coloured  glasses  and  will  the  laws  of 

combination  and  of  variation  of  i  olour  with  thick- 

neas  for  both  of  these.  Numerous  suggestions 
are  made  throughout  the  paper  as  to  applications 
of  the  results  already  obtained  and  as  to  further 
information  required. — B.  V.  S. 

Patents. 

Paint  or  ■.■(imposition  and  process  of  manufacturing 
the  same.  G.  Peacock,  Gravesend.  Eng.  Pat. 
11  I. .-.07.  Nov.  'J  I,  1910.  (Appl.  No.  10.853  of 
1910.) 

A  COMPOSITION  tor  use  in  screening  glass,  etc.,  is 
composed  of  size  (7  lb.),  dark  green  or  other  dry 
pigment  (S  lb.),  whitening  (2  lb.),  and  potassium 

bichromate  (lj  <>/..);  it  is  prepared  by  stirring 
the  pigment  arid  whitening  into  the  melted  size, 
adding  the  bichromate  dissolved  in  water,  and 
thoroughly  mixing. — W.  E.  E.  P. 

Paint.  Submarine  point.  1,.  S.  Tarrant,  Hawera, 
New  Zealand.  U.S.  Pats,  (a)  1,247,900  and 
(B)  1,247,001,  Nov.  1*7,  1917.  Date  of  appl., 
Jan.   ll".   Hill). 

(A)   A    PAINT    composition   comprises    defibrinated 

animal  blood,  raw  linseed  oil,  driers,  and  pigment. 

(n)  A  Mil. marine  paint  comprises  defibrinated 
animal  blood,  linseed  oil,  resin,  and  pigment. 

—A.  de  \V. 

-and  product  thereof. 


Pigment :  Process  of  making - 

!'.   .1.   (lakes.  New  York.     U.S.   Eat.   1,248,385, 
Nov  27,  1017.     Date  of  appl.,  Dee.  10,  1913. 

A  HOMOGENEOUS  amorphous  neutral  pigment  is 
obtained  by  precipitating  an  acid  solution  con- 
taining a  colour  lake,  e.g.,  from  logwood,  including 
an  oxidised  colour  principle,  with  an  alkaline 
solution  of  a  resin.  The  mass  is  then  boiled,  and 
i  he  pigment  separated  and  dried. — A.  de  W. 

Lead  sulphate  pigment;   Process  of  making . 

B.  10.   Kreher,  Collinsville,  111.,  Assignor  to  St. 

Eouis  Smelting  and    Refining  Co..  SI.    Louis,  Mo. 

U.S.    Pat.    1,248,501,    He.-.    4,    1017.      hate    of 

appl..  A|  r.  I'.;.  1017. 
White  lead  pigment  is  made  by  heating  a  mixture 
of  lead-bearing  materials,  metallic  lead  in  the 
form  of  flakes,  a  flux,  and  fuel,  in  ?  blast  furnace. 
The  vapour  produced  is  condensed  and  the  pig 
lead  is  lapped  off  and  poured  into  a  stream  of 
water  to  Bake  it  for  subsequent  use. — W.  E.  F. 

m  I  lik   material :  Apparatus  for  nu  Uing 


and  fitting  receptach  s  thereioiih.     .r.   W.    West- 
woo.i.  sen.,  and  J.  W.  Weatwood,  jun.,  Birming- 
ham.     F.ng.  Pat.  111,905,  Dec.  II,  1916.    (Appl. 
No.  17,984  of  loio.) 
\N   apparatus   for    melting  resin   and    (lis  barging 
it      int..      receptacles,       specially      adapted      for 
tilling  shrapnel  shells,  consists  of  a  melting  tank 
heated   l.\    superheated   water,   and  a  support  for 


the  tank  to  which  is  lilted  a  tilling  platform  adjust- 
able vertically.     The  [ting  (auk  is  fitted  with 

on.-  or  more  discharge  tans,  of  which   the  portion 

bearing  the  valve  projei  is  info  tb.-  tank.— A.  de  \V. 

Hydrogenated  resin;   Process  ../"  making .     C. 

Ellis,     Montclair,     N.J.     f.s.    Pat.    1,240,050, 

Dec.  I.  1017.  hat.-  ,,i  appl.,  Feb.  2,  1016. 
Tin-:  tackiness  of  rosin  is  reduced  by  treating  a 
solution  of  the  same  in  a  hydrocarbon  inert  to 
hydrogen,  with  arsenic-free  hydrogen  at-  about 
In  li..  pressure  in  the  presence  of  a  nickel  catalj  st  at 
a  temperature  above  thai  of  the  decomposition  of 
nickel  abietate. — A.  de  \V. 

Impregnating  process.  \.  I..  Brown,  Wilkinsburg, 
Pa.,  Assignor  to  Westinghouse  Electric  and 
Manufacturing  Co.     I'.s.  Pat.  1,248,447,  I  ...  I, 

1017.      1  lab'  of  appl.,  Dec.   1(1.  1014. 
Absorbent   material    is    impregnated    by   succes- 
sively applying  to  it  a  polymerisable  liquid,  such  as 
a  raw  drying  oil,  and  a  polymerising  agent  such  as  a 
drier. — A.  DE  \V. 

Manufacture,  of  colouring  matters  [from  residues  from 
manufacture  of  trinitrotoluene}.  Eng.  Pat.  111,738. 
See  IV. 


XIV.— INDIA-RUBBER  ;    GUTTA-PERCHA. 

Patents. 

Rubber  and  other   products  ;    Manufacture   of 

from  laticcs  and  the.  treatment  of  raw,  inferior 
or  scrap  ndtbers  and  rubber  gums.  R.  B.  Rans- 
ford.  London.  From  C.  A.  Ilcken  and  St.  V.  B. 
Down,  Singapore.  Eng.  Pat.  111,006,  Dec.  14, 
1916.     (Appl.  No.  17,991  of  1916.) 

Latices,  inferior  or  imperfectly  coagulated  rubbers, 
raw  rubbers,  tacky  rubbers,  etc.,  are  treated  in  the 
cold  with  a  solution  of  asphalt,  bitumen,  pitch, 
tar,  or  similar  material  in  a  suitable  solvent,  by 
which  treatment  the  rubber  is  rendered  harder 
aDd  stronger,  and  impervious  to  bacteria  or  moulds. 
In  treating  latices  the  addition  of  the  asphalt 
solution  is  followed  by  treatment  with  a  suitable 
coagulant,  whereas  with  the  various  grades  of 
rubber  the  application  of  the  solution  is  merely 
superficial.  In  either  case  the  treatment  may  bo 
combined  with  the  processes  described  in  Eng.  Pats. 
8487  of  1915  and  1  10. 506  and  111,907  (this  J., 
1916,  854  ;  1917,  1280.  and  following).— D.  E.  T. 


Rubbers  ;  Process  for  pur:fi/ing  ran:  in  ft  rior  or  scrap 
— ■ — •.  H.  B.  Hansford.  London.  From  ('.  A. 
lb  ken  and  St.  V.  B.  Down,  Singapore.  Eng. 
Pat.  111,007,  Pee.  II.  1010.  (Appl.  A».  17.002 
of  1916.) 

Inferior,  dirty,  or  imperfectly  cured  rubbers  or 

Si  cap  rubbers  are  treated  with  an  a. pieous  solution 
containing  1  %  to  3%  of  a  salt  such  as  a  sulphite, 
bisulphite,  or  hydrosulphite,  which  by  the  addition 
of  a  small  amount  of  sulphuric  acid  can  be  made 
to  yield  sulphur  dioxide.  The  rubber,  thus 
treated,  is  preferably  soaked  or  sprayed  subse- 
quently with  a  mixture  of  methylated  spirit  aDd 
benzine,  the  purified  rubber  then  being  ready  for 
blocking  or  creping  and  drying. — I).  F.  T. 

Vulcanised  rubber  composition  and  method  of 
preparing  same.  11.  A.  Gardner,  Washington, 
D.C.  U.S.  Pat.  1,247,257,  Nov.  20,  1917.  Date 
of  appl.,  July  31,  1917. 

A  COMPOUND  of  high  tensile  strength  and  toughness 
is  obtained  by  incorporating  .•>,  finely  divided 
insoluble  zirconium  compound  with  rubber  and 
then  vulcanising.- — B.  V.  S. 
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Vulcanisable  plasties  ;   Process  for  regulating  treat- 
ment of .     E.  E.  A.  G.  Meyer,  Detroit,  Mich., 

Assignor  to  Morgan  and  Wright.  U.S.  Pat. 
l,247,985,Xov.27,1917.Date  of  appl.,  Jan.31, 1917. 

The  plastic  is  placed  in  a  mould  and  a  heating 
medium  at  a  vulcanising  temperature  is  applied  in 
such  a  way  that  the  rate  of  expansion  of  the  plastic 
in  the  mould  may  be  regulated. — D.  F.  T. 

Cumaron-rubber    product;     Vulcanised ■    and 

process  of  making  same.  A.  A.  Wells,  Caldwell, 
N.J..  Assignor  to  Ellis-Foster  Co.  U.S.  Pat. 
l,248,226,Nov.27,1917.Dateofappl.,Apr.25,1917. 

A  mixing  containing  natural  and  reclaimed  rubber 
together  with  coumarone-resin  and  various  fillers, 
is  vulcanised. — D.  F.  T. 

Caoutchouc  ;     Treating  products  resembling . 

E.  Munch,  Assignor  to  Badische  Anilin  und  Soda 
Fabrik.  Ludwigshafen,  Germany.  U.S.  Pat. 
l,24S,888,Dec.4,1917.    Date  of  appl. .Feb.26,1914. 

Rubber-like  polymerisation  products  of  butadiene 
are  heated  with  a  mixture  of  solid  caustic  alkali  and 
an  alkali  carbonate,  the  material  being  thereby 
improved  ;  it  may  be  subsequently  vulcanised. 
(See  also  Fr.  Pat.  463,437  of  1913  ;  this  J.,  1914, 
365.)— D.  F.  T. 

Vulcanising  rubber  ;   Process  for 


and  products 
obtained  thereby.  I.  Ostromislenski.  Petrograd, 
Assignor  to  New  York  Belting  and  Packing  Co., 
New  York.  U.S.  Pats,  (a)  1,249,180  and  (b) 
1,249.181,  Dec.  4.  1917.  Dates  of  appl.,  Julv  28 
and  Nov.  24,  1916. 

(a)  Rubber  is  vulcanised  by  mixing  with  a  com- 
pound containing  nitrogen  and  oxygen,  e.g., 
trinitrobenzene,  which  is  capable  of  yielding 
oxygen  to  the  rubber  ;  on  heating,  the  oxygen 
induces  vulcanisation,  (b)  Vulcanisation  of  rubber 
is  effected  by  the  action  of  a  peroxy -compound  such 
as  benzoyl  peroxide. — D.  F.  T. 

Vulcanising  rubier  with  selenium,  or  its  compounds  : 

Process    for    .     C.     B.     Boggs,     Arlington 

Heights,  Mass.,  Assignor  to  Simplex  Wire  and 
Cable  Co.,  Boston.  Mass.  U.S.  Pat.  1.249,272, 
Dec .  4,  1917.     Date  of  appl.,  Mar.  16,  1916. 

A  quantity  of  selenium  or  selenium  compound  is 
incorporated  with  the  rubber,  together  with  an 
artificial  accelerator  such  as  (3-naphthylamine.  and 
the  mixture  is  then  vulcanised  by  heat. — D.  F.  T. 

Rubber  ;    Process  for  the  complete  removal  of 

from  the  canvas  of  worn-out  pneumatic  tyres.  H. 
Debauge,  Paris.  U.S.  Pat.  1.248.463,  Dec.  4. 
1917.     Date  of  appl.,  July  20,  1914. 

See  Eng.  Pat,  100,961  of  1916  ;  this  J.,  1917,  1019. 


XV.— LEATHER;   BONE;     HORN;    GLUE. 


Sulphide ;     Estimation    of 


in   [tannery]   lime 


liquors.     Part     2.     H.     G.     Bennett.     J.     Soc. 

Leather  Trades  Chem.,   1917.   2 — 8.     J.  Amer. 

Leather  Chem.  Assoc,  1917,  12,  626—632. 
It  is  maintained  against  McCandlish  and  Wilson 
that  a  certain  amount  of  ammonia  is  necessary  in 
the  zinc  sulphate  and  ammonium  chloride  reagent 
used  for  titrating  sodium  sulphide  in  lime  liquors. 
Precipitation  of  zinc  hydroxide  and  escape  of 
hydrogen  sulphide  are  thereby  prevented,  and 
though  an  error  is  caused  by  the  retention  of 
zinc-ammonium  ions  in  solution,  it  is  negligible 
in  the  titration  of  ordinary  lime  liquors  if  the  N  /10 
zinc  sulphate  solution  contains  5  %  of  ammonium 
chloride  and  25  c.c.  per  litre  of  concentrated 
ammonia.  Experiments  are  described  in  support 
of  the  above.— F.  C.  T. 


Sulphide  ;    Estimation  of 


in   [tannery]   lime 


liquors.  D.  McCandlish  aud  J.  A.  Wilson.  J. 
Amer.  Leather  Chem.  Assoc,  1917,  12,  633 — 634. 

Bepetitions  of  Bennett's  experiments  (see  pre- 
ceding abstract)  do  not  support  his  contentions. 
A  pure  lime-sulphide  solution  of  which  50  c.c. 
required  about  6  c.c  of  reagent,  was  titrated  with 
N/10  solutions  of  zinc  sulphate  containing  5% 
of  ammonium  chloride  and  amounts  of  ammonia 
varying  from  0  to  30  c.c.  of  concentrated  ammonia 
solution  per  litre.  In  no  case  (even  in  the  absence 
of  ammonia)  was  there  any  odour  of  hydrogen 
sulphide.  On  the  other  hand,  with  a  liquor  con- 
taining 0  -5  %  of  sodium  sulphide  there  was  a 
distinct   evolution   of   the   gas. — F.  C.  T. 

Preparation   of  tannic  acid,  gallic  acid,  and  pyro- 
gallol.     Milo.     See  XX. 

Patent. 

Leather;  Process  of  producing  artificial .   C.  E. 

Arnold,  Assignor  to  E.  I.  du  Pont  de  Nemours 
Powder  Co.,  Wilmington,  Del.  U.S.  Pat. 
1,247,610,  Nov.  27,  1917.  Date  of  appl.,  Sept. 
3,  1914.     Benewed  May  16,  1917. 

A  coating  of  a  nitrocellulose  cementing  compo- 
sition is  applied  to  a  fabric  and  a  coating  of  a 
nitrocellulose  plastic  is  then  applied  by  means  of 
calender  rolls  before  the  first  coating  has  dried. 

—J.  F.  B. 


XVI.— SOILS  ;    FERTILISERS. 

Rarer  elements  in  soils  and  plants  ;  Relation  of  some 

of  the .     W.    O.    Bobinson,    L.    A.    Stein- 

koenig,  and  C.  F.  Miller.  U.S.  Dept,  of  Agri- 
culture, Bull.  600,  1917.  25  pages. 
The  results  of  the  analyses  of  the  ashes  of  a  large 
number  of  plants,  bushes,  and  trees  showed  that 
lithium  was  present  in  all  the  plants  examined. 
Rubidium  was  present  in  most  cases  and  in  larger 
quantities  than  the  other  rare  alkalis,  caesium 
being  present  in  only  a  few  cases.  These  two 
elements  are  apparently  absorbed  by  the  plant  when 
present  in  the  soil  solution,  the  amount  absorbed 
increasing  with  the  amount  present  in  the  soil. 
Chromium  and  vanadium  were  only  found  occa- 
sionally and  then  only  in  traces,  and  there  was  no 
indication  that  vanadium  could  replace  phosphorus 
in  its  functions  in  the  plant.  Molybdenum  was 
never  detected  in  the  plants.  Barium  and 
strontium  were  found  in  all  cases  and  titanium 
was  invariably  present  though  in  very  small 
amounts.  There  is  no  indication  that  these  rare 
elements  need  be  considered  in  fertilising  practice. 
In  an  appendix  a  full  description  is  given  of  an 
electric  furnace,  with  an  automatic  regulator, 
suitable  for  incinerating  plants  at  a  comparatively 
low  temperature  (525°  C.)  in  order  to  avoid  loss 
of  alkali  by  volatilisation. — W.  G. 

Peaty  soils  ;  Hydrogen  ion  concentration  of  extracts 

of and  of  plants  which  form  peat  and  humus. 

H.  Kappen  and  51.    Zapfe.     Landw.   Versuehs- 
Stat.,  1917,  90,  321—374. 

Although  aqueous  extracts  of  peaty  soils  have 
a  marked  conductivity  and  contain  organic  and 
inorganic  substances,  the  hydrogen  ion  concen- 
tration only  slightly  exceeds  that  corresponding 
with  the  neutral  point,  so  that  soluble  acids  can  be 
present  in  traces  only.  The  power  of  these  soils 
to  decompose  neutral  salts  is  probably  due  to  an 
exchange  of  ions  rather  than  the  liberation  of  free 
acid.  In  the  case  of  peat-forming  plants,  the 
hydrogen  ion  concentration  of  their  aqueous 
extracts  is  usually  higher  than  corresponds  with 
the  neutral  point,  and  the  true  acidity  is  marked. 

— W.  P.  S. 
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Plants;  Action  of  dicyanodiamide  on  the  growth  of 
.     T.     Pfeiffer    and     W.     Simmermacher. 

I.mdw.    Versuchs-Stat..    1017.90,    II".     430. 

\\  ini.-r  the  germination  of  oats  is  n<>t  affected  by 
the  pieeenoe  of  considerable  quantities  of  dicyano- 
diamide in  the  soil,  the  growth  of  the  plants  and 
tit.-  yield  of  grain  are  affected  injuriously.  The 
quantity  of  dicyanodiamide  usually  found  in 
nitrolim  (crude  calcium  cyanamide)  is.  however, 
quite  small,  but  the  substance  should  be  con- 
sidered as  an  impurity  which  may  possibly  have 
an  injurious  effect  on  the  crops. — W.  P.  8. 

Patents. 

Calcium   cyanamide;   Manufacture  of  crude . 

Plcktri/.itatswerk     I,onza,     Campel    and     liable. 

Switzerland.     Bng.  Pat.  107,754,  Dec.  21,  1916. 
[Appl.  X...  1  s.::l'<;  of  1918.)     Under  Int.  Oonv., 


(Appl.    .No.    |s 

Juiv  ti.  inn;. 


In  the  manufacture  of  crude  calcium  cyanamide 

from  calcium  carbide,  an  inclined,  cylindrical. 
rotary  furnace  i,  employed  through  which  nitrogen 
is  circulated,  the  temperature  of  reaction  being 
regulated  by  heating  or  cooling  the  gas  as  required. 
The  furnace  lias  an  extension  at  each  end,  and 
forms  ]iart  of  a  closed  system  provided  with  a  fan 
and  with  separate  heating,  cooling,  and  dust 
chambers.  The  extension  at  the  lower  end, 
through  which  the  nitrogen  is  admitted,  forms  a 
cooling  chamber  for  the  crude  cyanamide  and  is 
connected  with  a  sealed  discharge  receptacle. 
The  nitrogen  exit  pipe  of  the  furnace  is  disposed 
CO-axially    within     the     upper    extension,    through 

which  the  carbide  is  fed,  the  annular  space  between 
the  two  thus  forming  a  chamber  which  is  not 
traversed  by  the  circulating  gas,  so  that  excessive 
"  dusting  "  of  the  charge  is  avoided. — W.  E.  F.  P. 


Fertiliser  ;   Process  of  making  - 


.     J.   E.    Zilk, 

oor   to    Odorless    Fertilizer    Manufacturing 

i'....  Pittsburgh.  Pa.     U.S.  Pat.   1.217,059,  Nov. 

Jo.    PUT.      Date  of  appl..  Pel..   10,  1917. 

A  HIZTUBE  of  phosphate  rock,  2000  II)..  coke,  200 
1  Me  powdered  limestone,  200  to  300  lb.,  and 

nitre  cake,  100  lb.,  is  heated  to  incipient  clinkering. 

— B.  V.  S. 

Process  of  recoivrhiy  ammonia  (Did  potassium- 
conlaininq  ■nuderiul  from  tobacco  icaste.  U.S. 
Pat.  1,247,060.     See  Vll. 

XVII.— SUGARS  ;    STARCHES;    GUMS. 

Inutin  :  Comparative  examination  of  pure  and  com- 

mercial .     J.   Wolff  and   P>.    Geslin.     Ann. 

Chim.  Analyt.,  1917.  22,  211—242. 

FERMENTATION  experiments  with  a  Burgundy 
yeast,  Anna  mile  yeast  (see  Will,  this  J.,  1913,  1 123), 
and  8.  Pombe,  showed  that  contrary  to  the  state- 
ments of  some  authors,  pure  inulin  is  quite  un- 
fermentahle.  A  sample  of  commercial  inulin  pre- 
pared by  Dragendorf's  method  was  attacked 
strongly  by  S.  PomM  and  to  a  smaller  extent  by 
the  other  yeasts.  It  is  concluded  that  inulin  pre- 
pared by  Dragendorf's  method  contains  inulides 
(see  this'....  1917.  1286).— J.  II.  L. 

Distillation  of  cellulose  and  starch  in  cacao.      Pictet 
and  Sarasin.     See  IIb. 

Polarimrlric  determination  of  starch  in  grain, 
milling  products,  etc.  Hals  and  Ileggenhougen. 
See  XIXa. 

Patents. 

Syrup  evaporator.  P.  A.  Yoder,  Washington, 
I  >.('.  U.S.  Pat.  1. 248.237.  Nov.  27.  1917.  Date 
of  appl.,  Apr.  3,  1916.  (Dedicated  to  the 
public.) 

A    SYRUP    evaporator    comprises  a  vat   provided 


with  suitable  supports  and  having  an  impervious 

Soar  consisting  of  a   number  of  tubes  fastened 

se,  urely  together,  heads  secured  to  the  open  ends 

of  the  tubes,  baffle-plates  adjusted  in  the  vat, 
and  troughs  arranged  alone;  the  sides  thereof, 
the  tubes  and  heals  providing  a  passage-way  for 
heating  medium  for  heating  the  syrup. — J.  F.  B. 

Vegetable  '//»<•  or  adhesive  \from  starch].  R.  W. 
Tunnell.  Philadelphia,  Pa.  U.S.  Pat.  1.248,039, 
Nov.  27.  1917.      Date  of  appl.,  .May  3.  1917. 

IIydroi.vsi:d  starch  or  a  derivative  is  treated 
with  an  alkali  aluminate  or  with  alum  in  excess 
of  caustic  soda  to  form  sodium  aluminate  in  the 
hydrolysed  starch. — J.  F.  B. 

XVIII.— FERMENTATION  INDUSTRIES. 

Yeast;      Contribution     to    the    knowledge    of . 

J.  J.  Van  Best.  Woch.  Brau.,  1917.  34.  327 — 
328.  341—343.  (See  also  this  J.,  1904,  30,  831. 
945.) 

COMPARATIVE  laboratory  fermentations  of  steril- 
ised malt  wort  bj  a  mixture  of  four  top-fermenta- 
tion yeasts  were  carried  out  under  different 
conditions,  viz.,  (a)  with  continuous  rousing  by 
means  of  a  current  of  sterile  air,  (b)  with  the 
wort  covered  by  a  layer  of  olive  oil  to  exclude  air, 
and  (c)  under  ordinary  conditions.  In  each  case 
4  ex.  of  pressed  yeast  per  litre  was  used,  and  the 
fermentations  were  carried  out  to  completion  at 
17-5°  0.  The  wort  nitrogen  assimilated  by  the 
yeast  was  0-4,  0-28,  and  0-36  grin,  per  litre  in  the 
respective  cases,  and  the  amounts  of  veast  pro- 
duced were  respectively  16-4,  8-2,  and' 8-8  times 
that  used  for  seeding.  The  crop  produced  by 
aeration  was  thus  much  larger  than  the  others 
but  its  nitrogen  content  was  much  lower  ;  the 
individual  cells  were  also  about  25%  smaller, 
so  that  the  aerated  yeast  contained  only  about 
half  as  much  nitrogen  per  cell  as  that  formed  under 
ordinary  conditions  (c).  The  nitrogen-content 
of  the  aerated  yeast,  referred  to  dry  substance, 
was  6-3  %,  practically  the  same  as  that  of  colonies 
grown  under  aerobic  conditions  on  the  surface  of 
wort-gelatin    (the    seeding    of    the    latter    having 

1 n  effected  by  pouring  a  yeast  suspension  over 

its  surface).  As  the  multiplication  of  the  yeast 
in  the  colonies  was  incomparable  greater  than  in 
the  wort,  the  author  considers  that  6%  represents 
about  the  minimum  nitrogen-content  possible  for 
the  yeast.  The  maximum  possible  nitrogen- 
content  is  probably  about  10%,  this  being  the 
value  for  the  seed-yeast  and  also  for  the  crop 
formed  under  normal  conditions  (c).  To  study 
the  effect  of  prolonged  anaerobic,  growth  on  the 
yeast,  13  successive  fermentations  were  carried 
out  under  the  same  conditions  as  in  (b),  each 
fresh  lot  of  wort  being  seeded  with  a  small  quantity 
of  sedimentary  yeast  from  the  preceding  one  and 
fermented  for  5  days  at  17-5°  C.  The  results 
are  given  in  tables.  The  action  of  the  yeast  was 
irregular,  but  on  the  whole  the  later  fermentations 
proceeded  as  far  as  the  earlier  ones.  However, 
the  yeast,  even  from  the  earlier  fermentations, 
contained  a  high  proportion  of  dead  cells  and 
abnormal  forms  indicating  degeneration.  The 
author  concludes  that  it  would  be  inadvisable 
to  use  a  top-fermentation  yeast  in  brewing,  after 
even  one  fermentation  under  anaerobic  conditions. 
Copious  aeration  promotes  the  biological  activities 
of  yeast  at  the  expense  of  fermentative  action, 
whilst  lack  of  air,  or  the  use  of  large  proportions 
of  seed  yeast,  promotes  fermentative  activity  at 
the   expense  of  reproduction. — J.  H.  L. 

Aiixoamylases  ;     Some    n itrogenous .     E.    W. 

Rockwood.  J.  Amer.  Ch'em.  Soc,  1917,  39. 
2715—2752. 

a-AMixo-ACiDS,     whether     aliphatic     or     cyclic, 
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in.  rease  the  hydrolytic  activity  of  saliva  on 
starch  and  are  called  auxoamylases.  In  the 
cyclic  compounds  the  effect  is  the  same  whether 
the  amino  group  is  in  the  benzene  ring  or  the  side 
chain,  and  is  independent  of  its  position  in  the 
ring.  Amides  are  not  auxoamylases  and  the 
hr  i  .Suction  of  an  amino  group  into  the  carboxyl 
group  destroys  the  effect  of  an  amino  group 
already  present  elsewhere  in  the  molecule.  Iin- 
ides  and  aminosulphonic  acids  are  not  auxoamyl- 
ases, but  the  replacement  of  a  hydrogen  in  the 
amino  group  of  an  arnino-acid  by  an  acyl  group 
does  not  destroy  its  stimulating  effect.  Proteins 
act  as  auxoamylases,  their  action  being  increased 
as  the  number  of  free  amino  groups  is  increased 
by  the  hydrolysis  of  the  protein.  Similar  results 
are  obtained  with  pancreatic  amvlase  as  with  the 
pt  yalin. — W.  G. 

Bran  as  a  new  rate  material  for  cereal  beverages. 
R.  Wahl.  Ainer.  Brewers'  Review,  1917.  31, 
323—324. 

In  experiments  at  the  Wahl-Henius  Institute  it 
was  found  that,  contrary  to  the  opinion  of  many 
authorities,  the  aleurone  layer  of  seeds  generally, 
including  those  of  all  the  cereals  examined,  con- 
tains fairly  large  quantities  of  diastase.  Wheat- 
bran,  for  example,  will  under  suitable  conditions 
convert  5 — 8  times  its  weight  of  gelatinised  starch, 
and  as  it  is  rich  in  proteins  and  mineral  consti- 
tuents it  is  proposed  to  use  it,  together  with 
starchy  materials,  for  the  manufacture  of  alcoholic 
beverages  and  for  kindred  purposes  (see  Eng.  Pat. 
101.406:  this  J..  1917.  936,  and  U.S.  Pat. 
1,249,259,  p.  69  a).  The  nitrogenous  and  mineral 
constituents  may  be  rendered  soluble  by  mashing 
at  a  suitable  temperature  in  presence  of  a  suf- 
ficiently high  acidity  produced  either  by  addition 
of  lactic  acid  or  by  development  of  lactic  bacteria. 
Using  wheat  bran  and  gelatinised  cereal  starch, 
and  modifying  somewhat  the  ordinary  methods  of 
operation,  it  was  found  possible  to  produce  pale 
and  dark  bottom-fermentation  beers,  products  of 
the  character  of  ales  and  stouts,  and  also  syrups 
resembling  malt  extracts  and  having  a  stimulating 
action  on  yeast  in  baking.  The  diastase  of  bran 
(translocation  diastase)  is  believed  to  have  a  some- 
what lower  optimum  temperature  of  saccharifica- 
tion  (45° — 50°  C.)  than  that  of  malt  diastase  (50°— 
60°  C),  and  in  using  the  former  it  is  possible  so 
to  control  the  mashing  process  as  to  produce  a 
woit  containing  less  sugar  than  ordinarv  brewers' 
wort.— J.  H.  L. 


Alcoholic  ferments  ;  Study  of - 


[in  apple  must]. 


E.  Kavser.     Comptes  rend.,  1917.   165,  1020- 
1022.     (See  also  this  J..  1917,  608,  902.) 

The  author  investigated  the  products  of  the  slow 
fermentation  of  sterilised  apple  must  by  a  wine 
yeast,  a  cider  yeast,  and  a  perry  yeast,  and  also  in 
each  case  the  effect  of  adding  ammonium  phos- 
phate, equivalent  to  1  grm.  of  nitrogen  per  litre, 
before  fermentation.  In  each  case  the  must  (of 
sugar-content  11-4%  and  acidity  0-616%  as  malic 
acid),  contained  in  a  long-necked  flask  filled  to  the 
neck  so  as  to  expose  only  a  very  small  surface  to 
the  air,  was  inoculated  with  a  drop  of  yeast 
culture,  and  kept  at  5° — 18c  C.  for  a  year,  'after 
which  analyses  were  made  of  the  fermented  must 
and  the  spirit  (eau-de-vie)  obtained  from  it.  The 
results  are  given  in  tables.  In  the  musts  which 
had  not  been  treated  with  phosphate,  the  alcohol- 
content  ranged  from  6-85  to  6-93%.  the  total 
acidity  (as  malic  acid)  from  5-S4  to  7  grins,  per 
litre,  and  the  volatile  acidity  (in  terms  of  acetic 
acid),  from  005  grm.  (for  the  perry  yeast)  to 
0-368  grm.  (for  the  cider  yeast)  per  hire.  The 
volatile  acidity  consisted  of  acetic  and  butyric 
acids  with  traces  of  formic  acid,  and  was  in  most 
cases   lowered   as   the   result   of   the   addition   of 


phosphate,  referred  to  above.  The  distillates  from 
the  musts  not  treated  with  phosphate  contained 
in  all  cases  large  amounts  of  aldehydes  (323 — 394 
mgrms.  per  100  c.c.  of  alcohol)  and  higher  alcohols 
(from  167  mgrms.  for  the  cider  yeast,  to  364  grms. 
for  the  wine  yeast)  ;  the  phosphate  treatment 
reduced  these  amounts  considerably,  especially  in 
the  case  of  the  wine  yeast.  The  ester-content  of 
the  distillates  was  in  all  cases  relatively  small, 
ranging  from  43  to  67  mgrms.  per  100  c.c.  of 
alcohol. — J.  H.  L. 

Wines ;   Constitution    of  the  non-volatile   acidity   of 

sound    and    sick .     J.     Laborde.     Comptes 

rend..  1917.  165,  1017 — 1020.     (See  also  this  J., 
1918,  36  A.) 

The  author  divides  the  non-volatile  acidity  into 
two  parts  :  that  soluble  in  a  mixture  of  alcohol 
and  ether,  due  to  lactic,  succinic,  mahc,  and 
citric  acids,  and  that  insoluble,  due  mainly  to  acid 
potassium  tartrate.  Analysing  six  French  and 
Algerian  wines,  he  was  able  to  account  for  nearl\ 
the  whole  of  the  non-volatile  acidity  by  deter- 
mining the  amounts  of  the  various  acids  present 
and  subtracting  the  alkalinity  of  the  ash.  every- 
thing being  expressed  in  terms  of  sulphuric  acid. 
The  actual  amounts  of  the  various  acids  found 
were,  in  grins,  per  litre  :  lactic  acid  0-84 — 1-90, 
succinic  acid  0-61 — 0-75,  malic  acid  0-45 — 4-26, 
tartaric  acid  1-66 — 3-47,  and  citric  acid  (in  the 
two  Algerian  wines,  to  which  it  had  probably  been 
added)  1-10 — 1-66.  Sound  wines  may  thus  contain 
considerable  amounts  of  lactic  acid.  Analyses  of 
some  sick  wines  are  also  given.  In  one  sample 
which  underwent  de-acidification  the  mahc  acid 
diminished  from  4-99  to  1-20  grms.  per  litre  in  six 
months,  whilst  the  lactic  acid  increased  from  105 
to  2-74  grms.  and  the  tartaric  acid  remained 
constant.  Two  wines  suffering  from  tourne  were 
found  to  contain  no  tartaric  acid.  0-36 — 0-67  grm. 
of  malic  acid,  and  2-24 — 2-40  grms.  of  lactic  acid 
per  litre,  and  the  volatile  acidity  was  high.  Two 
bitter  wines  contained  1-14 — 1-97  grms.  of  tartaric 
acid.  108 — 1-20  grms.  of  malic  acid,  and  306 — 
3-68  grms.  of  lactic  acid.  In  all  these  wines  the 
succinic  acid  was  remarkably  constant  at  about 
0-6 — 0-8  grm.  per  litre.  The  amounts  of  mahc 
and  tartaric  acids  vary  according  to  the  origin  of 
a  wine  and  the  influence  of  filiform  organisms  such 
as  those  which  produce  tuurne  and  bitterness  ;  the 
former  acid  appears  to  be  more  readily  decomposed 
than  the  latter  by  these  organisms. — J.  H.  L. 

Wines ;  Bitter .  E.  Kavser.  Rev.  Viti- 
culture, 1917,  47,  70 — 75.  Bull.  Agric.  Intell., 
1917.  8,  1295—1297. 

Analysis  of  three  French  wines  suffering  in  dif- 
ferent degrees  from  "  bitterness  "  indicates  that 
the  disease  is  associated  with  a  reduction  in  the 
content,  of  fixed  acids  and  of  total  tartaric  acid 
but  not  in  that  of  volatile  acids  ;  the  amounts  of 
both  volatile  and  non- volatile  esters  also  increase 
whilst  the  glvcerol-content  diminishes  (cp.  Voisinet, 
this  J..  1910',  1126;  1911,1026;  1913,503,620). 
The  volatile  acids  and  esters  were  investigated  by 
the  method  of  Duclaux  ;  acetic  and  butyric  acids 
were  found  to  be  present,  and  in  one  case  formic- 
acid.  The  two  samples  most  strongly  attacked 
contained  0'0267  and  0-0187  grm.  of  ammonia 
per  litre,  as  compared  with  0  006  grm.  in  the  third 
sample  which  was  only  slightly  bitter. — J.  H.  L. 


Sake;     Pasteurisation    (hiire)    of 


by    electric 


heating.  T.  Tadokoro.  F.  Ibuki,  and  S.  Iguchi. 
Ko.rvo-Kwagaku-Zasshi  (J.  Chem.  Ind.,  Tokvo). 
1917,  20,  S60 — 872. 

The  pasteurisation  of  sake  by  the  ordinary  method 
often  involves  exposure  to  air  infection  and  is 
attended  by  a  loss  of  sake  of  about  2  %,  owing  to 
the  operation  being  carried  out  on  small  quantities 


Vol.  XXXVII,  No.  3.] 


Cl.  XIXa.— FOODS. 


69  a 


at.  a  time;  there  is  also  a  loss  of  alcohol  bj 
volatilisation.  The  authors  have  designed  anelec- 
trical   heating    apparatus    which    shovilil     show     a 

considerable  economy  and  an  improved  product. 
The  aake  is  heated  for  2A  to  6  honmat  55°- — 60  0. 
'I'h.'  consumption  of  electric  power  is  about  0-0(5 — 
t»u7  kilowatt  per  litre,  showing  an  average 
efficiency  of  83-4%. — J.  P.  B. 


Mtthyl    alcohol ;     Detection  of 


in    alcoholic 


beverages  ami  its  formation  by  the   several  hinds 

of   yeasts.     T.    Takahashi,    .Vl.    (lunke.    and    T. 
Yama/.aki.      J.    Anier.    them.    Soc,     1917,     39, 

-jTl::'.     8726. 

In  the  distillates  of  the  beverages  examined, 
namely,  wines,  whisky,  "  sake,"  spirits,  and  beer, 
no  formaldehyde  could  he  found  directly  by 
distillation  below  80°  ('.,  and  after  oxidation  of  the 
distillates  with  permanganate  and  sulphuric  acid 
(this  J..  1915,  ,si2).  differences  were  found  in  the 
quantities  of  formaldehyde  from  methyl  alcohol 
present  in  the  various  beverages.  The  smallest 
amount  of  methyl  alcohol  was  found  in  "  sake  " 
except  in  one  sample  which  contained  methyl 
lactate.  In  some  cases  it  is  necessary  to  take 
large  samples  and  concentrate  by  two  or  more 
distillations.  All  the  yeasts  tested.  "  sak<5  "-, 
beer-,  wine-,  and  distillery-yeasts,  formed  methyl 
alcohol  in  saccharine  fluids  (koji  extract,  raisin 
extract,  Hayduck's  solution),  the  quantity  formed 
being  increased  by  the  addition  of  glycine. — W.  G. 

Polarimclrie     determination     of    starch     in    grain, 
milling  products,  etc.     Hals  and  Heggenhougen. 
XIXa. 

ipiirutive  examination    of   jiare   and  commercial 
imtlin.     Wolff  and  (leslin.     See  XVII. 


Patent. 

Beverage  :    Maltless.  non-alcoholic 


and  process 
of  producing  the  same.  R.  VVahl,  Chicago,  111. 
I'.S.  I'.it.  1,240.259,  Dee.  1.  1917.  Kite  of 
appL,  Mar.  9,  1910. 

A  mash  is  made  of  a  material  which  is  devoid  of 
germination  diastase,  but  contains  translocation 
diastase,  for  instance  bran,  which  is  mashed  with 
water  and  lactic  liquor  of  an  acidity  of  about  2",,, 
containing  active  lactic  acid  bacteria.  The  tem- 
perature is  maintained -favourable  to  the  activity 
of  the  bacteria  ;  gelatinised  starch  is  added  and 
the  temperature  raised  to  a  point  favourable  to 
the  conversion  of  the  starch.  After  mashing,  the 
wort  is  drawn  off,  boiled  with  the  addition  of  hops 
and  yeast  cells,  filtered,  and  carbonated. — J.  F.  B. 


XIXA.— FOODS. 

Milk ;     Reductase    test   for 


-.     P.    S.    Arup. 
Analyst,  1918,  43,  20—31. 

In  the  modified  reductase  test  as  used  by  Barthel 
and  Orla-Jensen  (Milchwirtschaft.  Zentralbl.,  1912, 
14),  40  c.c.  of  the  milk  is  heated  with  1  c.c.  of 
methylene-blue  solution,  in  a  covered  tube  in 
a  water-bath  at  38  °  to  33°  C,  and  the  time  required 
for  complete  decolorisation  is  noted.  As  the 
reducing  power  of  the  micro-organisms  depends 
not  only  on  their  number,  but  also  on  their  vitality 
and  capacity  for  growth  (cf.  Fred,  Analyst,  1913, 
38,  62),  the  author  uses  a  solution  containing  only 
0015%  of  methylene  blue  (1  in  270,000  of  milk) 
so  as  to  reduce  the  time  of  action  and  minimise 
the  possible  toxic  effect  of  the  dye.  From  the 
results  obtained  in  the  test  in  comparison  with  the 


estimation  of  tho  number  of  micro-organisms  by 
Barthel  and  Orla-Jensen'a  method  of  making  plate 
counts,  it  was  found  that  errors  of  undei  -est  ii nation 
were  especially  frequent  in  cold  weather.  This 
may  be  attributed  to  the  reducing  power  and 
vitality  of  organisms  which  have  become  pre- 
dominant at  a  low  temperature  being  weakened 
at  38° — 39"  0. ;  and  this  view  gains  support  from 
the  fact  that  better  results  are  obtained  by  making 
the  test  at  28° — 29'  0.  This  lower  temperature 
is  also  best  in  the  case  of  pasteurised  milk,  possibly 
because  it  is  less  favourable  to  the  development 
of  organisms  which  have  survived  the  pasteurising 
process.  The  average  optimum  temperature  of 
the  organisms  which  survive  pasteurisation  at  a 
low  temperature  is  higher  than  that  of  the 
organisms  in  raw  milk,  whilst  in  the  case  of  milk 
which  has  been  heated  to  higher  temperatures  the 
surviving  organisms  show  increased  reducing 
power,  probably  owing  to  tho  elimination  of  lactic 
acid  bacteria,  and  the  consequent  more  rapid 
development  of  peptonising  organisms  which  grow 
freely  at  38° — 39°  0.  To  prevent  the  results  being 
affected  by  dissolved  oxygen  in  the  milk,  it  is 
essential,  as  suggested  by  Orhi-Jensen,  that  the 
samples  should  be  shaken  before  being  placed 
in  the  water-bath.  By  the  use  of  these  modifica- 
tions the  efficiency  of  pasteurisation  may  be 
checked,  and  good,  bad,  and  indifferent  samples 
of  milk  may  be  differentiated,  but  the  test  is  not 
capable  of  distinguishing  between  different  grades 
of  milk  containing  less  than  half  a  million  organisms 
per  c.c.  For  distinguishing  between  "  flash- 
pasteurised "  milk  (i.e.,  heated  for  30  seconds  at 
the  definite  temperature),  and  bulk-pasteurised 
milk,  information  woidd  be  obtained  by  the 
fermentation  test  at  38° — 39°  C.  In  the  case  of 
milk  which  had  been  heated  above  80°  C,  pepton- 
isation would  occur,  whereas  milk  which  had  been 
heated  at  lower  temperatures  would  yield  a 
fine  gelatinous  curd.  A  comparison  of  the  times 
required  for  reduction  at  38°  and  28°  C.  would 
probably  afford  information  concerning  the  past 
treatment  of  a  sample  of  milk.  (See  also  Ayers 
and  Johnson,  this  J.,  1915,  373.) — C.  A.  M. 

Starch  ;     Polarimetric    determination    of   in 

grain,  milling  products,  etc.  S.  Hals  and  S. 
Heggenhougen.  Landw.  Versuehs-Stat.,  1917, 
90,  391 — 414. 

Ewers'  method  (this  J.,  1916,  432),  with  slight 
modification,  is  recommended  for  the  purpose. 
The  substance  is  ground  to  pass  a  1  mm.  sieve 
and  2-5  grms.  of  the  powder  is  placed  in  a  100  c.c. 
flask  together  with  25  c.c.  of  1124  %  hydrochloric 
acid.  After  the  mixture  has  been  shaken,  the 
sides  of  the  flask  are  rinsed  down  with  a  further 
25  c.c.  of  the  hydrochloric  acid,  and  the  flask  is 
placed  in  a  boiling  water-bath  for  exactly  15  mins.  ; 
during  the  first  3  mins.  the  flask  is  shaken.  Cold 
water  is  then  added  so  as  to  make  the  volume  up 
to  about  90  c.c,  the  mixture  is  cooled  to  room 
temperature,  from  0-25  to  1-5  c.c.  of  sodium  or 
ammonium  molybdate  solution  (containing  120 
grms.  of  MoO,  per  litre)  is  added,  the  whole  is 
diluted  to  100  c.c,  filtered,  and  the  filtrate 
polarised  in  a  200  mm.  tube.  The  reading  in 
angular  degrees  is  multiplied  by  10-94,  or  in 
Ventzke  degrees  by  3-79,  to  obtain  the  percentage 
quantity  of  starch.  A  correction  for  water- 
soluble  optically  active  substances  is  made  by 
digesting  12-5  grms.  of  the  sample  with  250  c.c. 
of  cold  water  for  1  hour,  filtering  the  mixture, 
treating  50  c.c  of  the  nitrate  with  21  c.c.  of 
hydrochloric  acid  (sp.  gr.  1125)  and  heating  this 
mixture  in  a  boiling  water-bath  for  15  mins.  The 
mixture  is  then  cooled,  clarified,  and  polarised  as 
before,  the  reading  obtained  being  deducted 
from    that    observed  in  the  main  determination. 

— W.  P.  S. 


70  a 


Cl.    XIXa.— FOODS. 


[Feb.  15,  1918. 


Tomato  seeds  and  skins  ;    Utilisation  of  waste . 

F.  Rabak.  Bull.  No.  032.  Bureau  of  Plant 
Ind.,  U.S.  Dept.  Agric,  Nov.  30,  1917.  15  pages. 
In  the  preparation  of  tomato  pulp  the  fresh 
tomatoes  are  washed  by  a  stream  of  water  under 
pressure,  then  cooked  with  steam,  and  pulped  in  a 
cyclone  machine  which  separates  the  seeds  and 
skins  ;  or  a  cold  process  is  used  in  which,  after 
removal  of  the  "  culls,"  the  washed  tomatoes 
pass  directly  to  the  cyclone  machine.  It  is 
estimated  that  in  the  U.S.A.  about  300,000  tons 
of  tomatoes  is  annually  pulped,  and  that  the 
moist  waste  amounts  to  about  16,000  tons, 
corresponding  to  approximately  3300  tons  of 
dry  waste,  yielding  about  1500  tons  of  dry  seeds 
and  1800  tons  of  dry  skins.  This  estimate  is 
based  upon  the  data  that  American  tomatoes  yield 
on  the  average  0-52%  of  dry  seeds  and  0-61%  of 
dry  skins.  In  Italy  the  wet  seed  and  skins  are 
pressed  and  then  dried  in  a  desiccating  machine 
heated  by  means  of  steam  pipes  and  containing 
horizontal  conveyors.  About  10  tons  of  the 
residue  is  dried  in  24  hours,  and  the  seeds  are  then 
separated  from  the  skins  in  a  machine  containing 
a  series  of  sieves  and  fans.  The  yield  of  oil  from 
the  seeds  by  extraction  with  ether  or  carbon 
tetrachloride  is  about  22%  of  the  ground  seeds. 
The  extracted  oil  contains  more  impurities  than 
the  expressed  oil,  and  in  the  crude  state  has  a 
slightly  rancid  odour  and  a  slightly  bitter  taste, 
but  it  can  be  readily  deodorised  by  the  action 
of  steam,  and  to  a  large  extent  decolorised  by 
treatment  with  fullers'  earth  and  filtration.  The 
refined  oil  is  of  a  pale  yellow  colour,  and  has  a 
pleasant  nut-like  odour  and  taste.  A  sample  of 
extracted  refined  oil  had  the  following  characters: — 
Sp.  gr.  at  24°  C,  0-9184  ;  refractive  index  at 
25°  C,  1-4715  ;  solidification  pt.,  — 10°C.  ;  acid 
value,  2-5  ;  saponification  value,  188-6  ;  and 
ioidne  value,  114-2.  Fatty  acids: — Sp.  gr.  at 
25°  C,  0-9100  ;  refractive  index  at  25°  C,  1-4655  ; 
solidific.  pt.,  21-5°  to  20-5"  C.  ;  neutralisation 
value,  180  ;  iodine  value,  104-3  ;  and  iodine  value 
of  liquid  fatty  acids,  130.  The  oil  was  free  from 
soluble  fatty  acids,  but  contained  96-2%  of 
insoluble  fatty  acids,  which  were  separated  by 
the  lead-ether  method  into  17-54%  of  solid  and 
75-84%  of  liquid  fatty  acids.  The  solid  fatty 
acids  consisted  of  about  68  %  of  stearic  and  32  % 
of  palmitic  acid,  whilst  the  liquid  fatty  acids 
consisted  of  about  57  %  of  oleic  and  43%  of  linolic 
acid.  Under  the  present  conditions  about  343 
tons  per  annum  of  tomato  seed  oil  would  be 
available  in  the  United  States.  Experiments  have 
shown  that  the  oil  has  a  digestibility  value  of 
97,  which  compares  favourably  with  the  value  of 
olive,  almond,  and  cottonseed  oils.  It  would  be 
useful  as  a  culinary  and  salad  oil  and  would 
probably  yield  a  satisfactory  hydrogenation  pro- 
duct for  margarine.  By  cold  saponification  with 
caustic  soda  it  yields  a  soap  of  good  texture  with 
excellent  lathering  properties.  It  is  a  semi- 
drying  oil,  yielding  a  soft  sticky  film  in  about 
16  days.  The  residual  seed  meal  had  the  following 
composition  : — Moisture,  7-15  ;  ash,  4-64  ;  pro- 
teins, 37-0  ;  nitrogen-free  extract,  29-10  ;  and 
crude  fibre,  22  -1 1  %.  It  thus  ranks  with  cottonseed 
meal  and  linseed  meal  as  regards  proteins,  but 
the  crude  fibre  is  relatively  high  although  lower 
than  that  of  palm-nut  cake.  It  has  been  found 
by  Scarpitti  that  the  meal  is  a  valuable  feeding- 
stuff,  and  has  a  better  effect  than  linseed  cake 
upon  the  weight  and  lacteal  secretion  of  cows. 
The  dried  skins  could  be  incorporated  with  the 
meal,  as  in  Italy,  thus  increasing  the  annual  avail- 
able quantity  to  about  3000  tons. — C.  A.  M. 

Grape  si/rup   ["  honey  "].     F.   Martinotti.     Giorn. 

Vinicolo.    1917,    43,   362.     Bull.    Agric.    Intell., 

1917,  8,  1307. 
In  a  process   invented  by   Monti   (cp.  U.S.   Pat. 


1,167.006,  this  J.,  1916,  270)  grape  must  is  con- 
centrated, first  by  freezing,  which  removes  the 
excess  of  acid,  the  impurities,  and  about  one- 
fourth  of  the  water,  and  then  by  evaporation 
under  greatly  reduced  pressure.  The  product  is 
syrup  or  "  honey  "  having  the  nutritive  and 
therapeutic  value  of  grape  juice.  The  must 
obtained  by  pressing  the  grapes,  and  tha  liquid 
obtained  from  the  skins,  are  mixed  either  before 
or  after  the  freezing  process. — J .  H.  L. 

"  Woody  fibre"  in  feeding  stuffs;    Determination 

of .     J.  A.  and  E.  W.  Voelcker.     Analyst, 

1918,  43,  31. 
In  this  country  the  usual  method  of  determin- 
ing "  woody  fibre  "  is  that  devised  by  Voelcker,  in 
which  the  hydrolysis  is  effected  by  means  of  2% 
sulphuric  acid  and  2%  caustic  alkali  solution. 
In  the  American  and  Continental  official  methods, 
however,  solutions  of  only  1-25%  strength  are 
used,  and  in  the  case  of  oil-cakes  from  seeds  with 
hard  "  husks  "  considerable  differences  are  ob- 
tained by  the  two  methods.  For  example,  it  is 
not  possible  to  effect  the  hydrolysis  of  palm  nut 
rakes  and  the  like  with  solutions  of  lower  strength 
than  2  %,  and  even  then  vigorous  boiling  for  30 
mins.  is  required.  After  extraction  of  the  oil 
from  3  grins,  of  the  ground  sample  the  residue  is 
boiled  for  30  mins.  with  125  c.c.  of  2%  sulphur!-, 
acid,  the  volume  of  the  liquid  being  kept  constant 
during  the  boiling.  The  liquid  is  then  diluted  to 
400  to  500  c.c.  and  allowed  to  settle,  the  super- 
natant liquid  decanted  through  a  linen  filter,  and 
the  residue  washed  on  this  and  returned  to  the 
original  vessel,  where  it  is  boiled  for  30  mins.  with 
2  %  caustic  alkali  solution.  The  liquid  is  again 
decanted  as  before,  and  the  insoluble  fibre  washed 
free  from  alkali,  then  treated  with  a  little  dilute 
acid,  and  again  washed  with  water,  and  finally 
with  alcohol,  and  dried  at  100°  C.  until  constant, 
in  weight.  Any  mineral  matter  left  on  ignition 
is  deducted  from  the  weight  of  fibre. — C.  A.  M. 

Sweet    chestnuts;    Analytical    examination    of  - 


J.   L.   Baker  and  H.   F.   E.   Hulton.     Analyst. 
1918,    43,   32—33. 

The  average  weight  of  an  English  chestnut 
(Castanea  saliva)  was  found  to  be,  including  the 
brown  skin,  5-45  grms.  The  skins  (17-4%  of  the 
nut)  contained  49-3%  of  water,  and  the  kernels 
(82-6%)  contained  59-86%  of  water.  The  peeled 
nuts  after  being  dried  and  finely  ground  had  the 
following  composition  : — Moisture,  4-7  ;  ash.  2-68  ; 
ethereal  extract  (oil),  2-9  ;  proteins,  7-44  ;  re- 
ducing sugars  (as  dextrose),  5.36  ;  sucrose 
9-0  ;  starch  (Lintner),  50-6  ;  starch  (taka-dia- 
stase),  41  08  ;  pentosans,  3-06  ;  crude  fibre, 
2-28  ;  and  substances  soluble  in  cold  water. 
22  08%.  The  residual  material,  after  removal 
of  substances  soluble  in  water,  and  starch,  contained 
all  the  fibre,  65%  of  the  pentosans,  56% 
of  the  total  proteins,  and  90  %  of  the 
original  proteins  insoluble  in  water;  when 
hydrolysed  with  acid  it  yielded  a  reducing 
sugar  "(15-7%  of  the  material  calculated  as 
xylose)  and  was  almost  completely  soluble 
when  treated  sucessively  with  1-25%  acid  and 
1-25%  alkali  solution.  It  was  thus  probably  of 
the  nature  of  a  "  hemicellulose."  The  .substances 
soluble  in  water  contained  : — Water,  4-7  ;  ash, 
2-4  ;  proteins,  2-8  ;  sucrose,  8-9  ;  dextrose, 
5-36  ;  and  pentosans,  107%.  Of  the  total  matter 
soluble  in  water  64-6%  consisted  of  fermentable 
sugars.  The  aqueous  extract  of  the  undried 
kernel  had  a  diastatic  value  (Lintner)  of  less  than 
0-5.— C.  A.M. 

Marine  alga;  as  fodder  for  horses  ;     Utilisation  of 

certain .     Adrian.  Comptes  rend.,  1918,  166, 

54—56. 

Certain  seaweeds  of  the  class  Laminaria,  after 
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washing  to  remove  salts,  have  a  composition 
which  indicates  their  suitability  for  (odder.  The 
following  is  a  typical  analysis:  Moisture,  ill''  ; 
carbohydrates,  B2-90  ;  proteins,  17-80  ■.  cellule 
11-60 :  mineral  matter,  8-90%.  Although  poorer 
in  carbohydrates  than  oats.  1  li. •  Beaweed  is  much 
richer  in  protein  and,  provided  it  were  acceptable 
and  assimilable,  tbis  material  Bhould  Berve  as  a 
substitute  in  times  o!  scarcity.  In  a  mixed  ration 
<>f  oats,  bay,  and  straw,  the  oats  were  completely 
replaced  by  an  equal  weight  of  seaweed  and  fed 
to  twenty  cavalry  horses  for  a  period  of  two 
months.  The  results  were  perfectly  satisfactory, 
showing  a  considerable  gain  in  weight  for  the 
animals  fed  on  Beaweed  as  compared  with  twenty 
others  on  the  normal  ration,  it.  would  appear 
that  0-75  kilo,  of  the  Beaweed  is  equivalent  in 
feeding  value  to  l  kilo,  of  oats.  The  seaweed  used 
is  plentiful  on  the  Breton  roast. — J.  F.  15. 

Turnip-tops  :    Losses  occurring  during  ensilage  of 

.     K.    Honcamp.     Lanaw.    Versnchs-Stat., 

1817,  90,  131—442. 

Win  N  turnip-tops  are  stored  in  pits  for  some 
mouths  the  loss  of  organic  substances  amounts  to 
about  30%;  the  greatest  lose  is  in  the  carbo- 
hydrates, but  i  lie  proteins  are  also  diminished  to  a 
consider.-.!  Ie  extent .  Storage  after  artificial  drying 
is  to  be  preferred,  hut  cheaper  and  more  efficient 
apparatus  than  that  at  present  available  would  be 
required. — W.  P.  S. 

Comparai  rination  of  pure  and  commercial 

in  it  I  in.     Wolff    and    Geslin.     See  XVII. 

Bran   as  a   new   ran-   material   far  eereal  beverages. 
\v.,i,i.    gee  XVlll. 

Patents. 

l/.  ■//  or  flour  and  miffing  products;  Process  for 
treating  — — .     Xaamlooz.e  Wnnnotschap  Indus- 

tri.ele  M.-uitsehappij  \  ".  n-\ n  X*'  nu-v  and  Vander 

Landf.  Deventer,  Holland.  Kiw.  Tat.  102.9117. 
Dec.    21,    1916.     (Appl.    No.    18.325   of    1910.) 

•  Under  Int.  Conv.,  Dec.  22,  1915. 

FLOUR  is  mixed  with  0-7%  of  a  3%  solution  of 
hydrogen  peroxide  and  is  transported  hy  a  belt 
conveyor  through  a  room  containing  mercury 
vapour  lamps  of  200  volts  each.  The  layer  of  flour 
oil  the  bell  is  :;  cm.  deep,  and  200  kilos,  of  flour  is 
treated  by  each  lamp  per  horn-.  Decomposition 
of  the  peroxide  may  be  brought  about  also  by 
passim;  the  Hour  down  a  shout  Let  ween  electrodes. 
and  by  stirring  the  flour  in  a  drum  by  means  of 
zinc  plates.  Instead  of  hydrogen  peroxide  any 
inorganic  or  organic  peroxide  or  both  may  be  used, 
either  in  solution,  suspension,  or  the  solid  state. 
The  treatment  is  claimed  to  improve  both  the 
colour  and  the  baking  qualities  of  the  flour. — J. II.  J. 

Bread  making;    Art  of .      R.  and  A.  S.  Wahl. 

Chicago.  D.S.  Pat.  1,247,349,  Nov.  20.  HUT. 
Date  of  appl.,  Sept.  12,  1916. 

A  hash  containing  phosphates,  proteins,  and  the 
peptonizing  enzyme  ot  malt  is  digested  at  45°  C, 
and  then  added  to  the  dough.  A  mash  containing 
the  aleurone  layer  of  seeds  and  lactic  acid  is  main- 
tained under  conditions  favouring  the  proteolytic 
digestion  of  the  prot<  ins,  starch  is  then  added  and. 

when  this  has  been  hydrolysed   by  tic  diastase  in 

the   s Is.    the   mixture   is   added   to   the    dough. 

Yeast  is  added  to  a  solution  of  yeast,  food  or 
"bread  improver"  having  a  cecal  base.  and. 
when  the  soli  it  ;on  has  bee  cine-  charged  with  carbon 
dioxide,  the  mixture  is  incorporated  with  the 
dough.— W.  P.  S. 


Milk  and  other  lit/aids  :     Process  and  apjmratus  for 

condensing  and  reducing  to  powder .      E.  0.  It. 

Marks.  London.      From   Meirell-Noule  Co..  Syra- 
cuse, N.Y.,  I  .s.  \.       Eng.  Pat.  1 1 1,508,  Nov.  21, 

1916.  (Appl.   No.    16,858   of   1916.)     (See  also 
I'.s.  Pat  1,225,848  of  1917  :    this  J.,  1917,  638.) 

MrLK  is  passed  into  the  bottom  of  a  heated  centri- 
fugal chamber  and  is  made  to  pass  spirally  up 
the  side  of  the  chamber  by  the  rotation  of  a 
beater  at  a  high  speed,  and  in  so  doing  is  concen- 
trated by  evaporation.     The  concentrated  portion 

passes  out   a  I    the  top.      The  vapour  given  offpasses 

into  a  condensing  chamber  and  its  rapid  conden- 
sation causes  a  vacuum  of  2::  -26  inches  of 
mercury  in  the  centrifugal  chamber.  As  the 
concentrated  milk  passes   out  of  the  centrifugal 

chamber  it  may  lie  atomised  into  a  forced  current  Of 
heated  air  and  reduced  to  powder  form. — J.  H.  J. 

Milk-scram  pointer  and  }irocess  of  making  name. 
A.  W.  Bosworth,  .Milton.  .Mass..  Assignor  to 
The  Boston  Floating  Hospital,  Boston.  Mass. 
U.S.  Pat.  1,246,858,  Nov.  20,  1U17.  Hate  o£ 
appl.,  Aug.  9.  1917. 

Fat,  casein,  and  all  but  a  trace  of  calcium  and 
other  inorganic  phosphates  are  removed  from  milk 
in  such  a  way  that  the  vitamines  are  not  destroyed, 
and  the  licptid  is  then  evaporated  to  dryness  at  a 
low   temperature. — W.  P.  S. 

Butter  substitute.  R.  II.  Adams.  Ridgewood,  N.J., 
and  H.  Beatty,  Hinsdale,  111.  U.S.  Pats.  (A) 
1,247,482  and  (b)  1.2-17.483,  Nov.  20,  1917. 
Date  of  appl.,  Feb.  10,  1917. 

(A)  The  water-insoluble  solids  of  ripened  milk  are 
mixed  with  a  large  quantity  of  solid  coconut  oil. 

(B)  Varying  quantities  of  solid  coconut  oil  and  the 
water-insoluble  solids  of  butter-milk  are  mixed 
together,  e.g.,  3  parts  of  coconut  oil  to  1  part  of 
butter-milk  solids.— W.  P.  S. 

Rice  food  product.  A.  Matsuo,  San  Francisco, 
Cal.  U.S.  Pat.  1,248,884,  Dec.  4,  1917.  Date 
of  appl.,  Apr.  18,  1917. 

Cooked  rice  is  fermented  with  barley  malt,  the 
liquid  is  removed  by  straining,  and  the  solids  are 
macerated  with  more  cooked  rice  and  then  dried 
in  thin  flakes.  The  method  may  he  varied  by 
adding  Japanese  sake!  and  glucose  before  macerat- 
ing.—J.  H.  J. 

Flesh  ;    Method  of  preserving .     G.  D.  Rogers, 

Gloucester,  Mass.     U.S.  Pat.  1.249,20.5,  De '.-.  4, 

1917.  Date  of  appl.,  Sep.  1,  1917. 

Flesh  is  packed  in  sodium  chloride  and  a  solution 
of  sodium   hypochlorite. — J.  H.  J. 


Carbonic  acid  solution;    Stable 


and  method  of 


producing  same.  E.  Rudolfi,  Assignor  to  L.  E. 
Elkan  Erben  (ies.  m.  b.  H.,  Berlin- Westend, 
Germany.  U.S.  Pat.  1.247,334,  Nov.  20,  1917. 
Date  of  appl.,  June  25,  1914. 

Carbonated  waters  containing  a  relatively  large 
quantity  of  carbonic  acid  are  prepared  by  dis- 
solving carbon  dioxide  in  an  aqueous  liquid  con- 
taining chlorophyll  or  a  chlorophyll  derivative. 

— W.  P.  S. 


XIXb.— WATER  PURIFICATION ; 
SANITATION. 

I  Sewage]  sludge  :     Nature  of  activated 


Dienert.  Comptes  rend.,  1917,  165,  1116—1117. 
To  prepare  activated  sludge  from  Paris  sewage,  it 
was  found  necessary  to  aerate  the  sewage  for 
80  hrs.  to  effect  the  nitrification  of  the  10  mgrms. 
of  ammonia  per  litre  which  it  contained.  The 
liquid  w-as  then  decanted,  a    further    volume    of 
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sewage  was  admitted  to  the  residual  sludge,  and 
aeration  was  continued.  These  operations  were 
repeated  for  15 — 20  days,  when  the  time  required 
for  nitrification  had  been  reduced  to  one  and  a  half 
hours  and  the  volume  of  sludge  had  much  increased. 
The  sludge  was  then  in  an  activated  condition. 
During  the  aeration  the  dissolved  carbon  dioxide 
is  expelled  and  the  calcium  bicarbonate  is  pre- 
cipitated as  carbonate  ;  at  the  same  time  the 
precipitate  removes  some  of  the  suspended  and 
dissolved  organic  matter  by  adsorption.  It  was 
found  that  the  alkalinity  of  the  sewage  was  reduced 
from  180  parts  to  60  parts  of  lime  per  million  by 
one  and  a  half  hours'  aeration.  The  activated 
sludge  contained  50  %  of  mineral  matter,  chiefly 
■  alcium  carbonate,  20  %  of  albuminoid  matter,  and 
30  %  of  non-albuminoid  matter.  In  tests  in  which 
the  sewage  took  about  2  hours  to  travel  along 
the  sewers,  it  was  found  that  in  consequence  of 
the  aeration  which  took  place  during  that  time, 
about  three-fourths  of  the  albuminoid  and 
ammoniacal  matter  was  adsorbed  by  the 
precipitated  calcium  carbonate  and  was  found 
in  the  deposits  of  calcium  carbonate  along  the 
sewers. — J.  H.  J. 

Dichloramine  T  and  chlorinated  eucalyptol   {sp.  gr. 

1-2).     R.  B.   Krauss  and  E.   Crede.     J.  Amur. 

Chem.  Soc,  1917,  39,  2720—2722. 
For  the  preparation  of  dichloramine  T  on  a  large 
scale,  toluene-p-sulphonamide  is  dissolved  in  ten 
parts  of  1  :  10  sodium  hydroxide  (39°  B.,  sp.  gr. 
1-345)  and  diluted  with  twenty  parts  of  water. 
The  solution  is  filtered  and  chlorine  is  passed  in 
until  a  voluminous  white  precipitate  is  formed, 
which  is  collected,  washed  with  5 — 8  parts  of 
water  and  finally  and  quickly  with  enough  10% 
alcohol  to  make  a  thin  paste.  The  substance  is 
separated  on  a  vacuum  filter  and  dried  at  below 
55°  C.  in  a  vacuum  drier.  The  product  has  a 
negligible  ash,  and  good  chlorine  content,  but  does 
not  evolve  free  chlorine  on  standing.  The  following 
specifications  are  given  as  most  suitable  for  the 
material  when  used  for  surgical  purposes  : — White 
powder  or  crystals,  rn.pt.  78° — 84°  C,  soluble  in 
cold  chloroform  w  ith  slight  to  no  turbidity,  and 
soluble  in  prepared  eucalyptol  (Dakin)  or  chlorin- 
ated eucalvptol  (sp.  gr.  1-2).  When  chlorine  is 
passed  into  eucalyptol  exposed  to  good  daylight, 
the  rate  of  passage  of  the  gas  being  controlled  so 
that  the  temperature  does  not  rise  above  80°  C, 
a  chlorinated  eucalyptol  (sp.  gr.  1-2)  is  obtained, 
which  after  washing  with  water,  shaking  with 
anhvdrous  sodium  carbonate,  and  drying  over 
fused  calcium  chloride,  is  left  as  a  slightly  amber- 
coloured  oil,  chlorine  content  31%,  which  will 
dissolve  20  %  of  dichloroamine  T  and  may  be  used 
at  full  strength  on  the  skin  or  an  open  wound, 
without  the  need  for  dilution  with  prepared 
paraffin  oil. — W.  G. 


Crcsol ;   Preparation  of  a  preservative  from . 

M.  Nevin  and  B.  Mann.     J.  Amer.  Chem.  Soc, 

1917,  39,  2752—2756. 
If  commercial  cresol  is  fractionally  distilled,  the 
process  being  repeated  three  times,  a  fraction  is 
obtained,  having  b.  pt.  199= — 204°  C,  sp.gr.  at 
25°  C,  1-030,  which  has  a  toxicity  equal  to  that  of 
phenol,  and  only  slightly  lower  than  that  of 
Schering's  "  Trikresol,"  and  a  phenol  (germicidal) 
coefficient  of  2-55,  which  is  higher  than  that  of 
"  Trikresol."— W.  G. 

Oualacol  and  benzoic  acid;  Physiological  properties 

and    medico-surgical    applications     of .     L. 

Meneiere.  Comptes rend.,  1917, 165, 1023—1025. 
An  antiseptic  solution,  containing  guaiacol  and 
benzoic  acid,  with  or  without  other  aromatic 
substances,  such  as  eucalyptol,  has  been  exten- 
sively   applied    in    France    in   the    treatment    of 


wounds,  and  with  great  success.  It  has  powerful 
antiseptic  properties,  but  is  not  toxic  towards 
cellular  protoplasm,  and  unlike  hypochlorite  it 
has  no  solvent  action  on  animal  tissue.  Pieces  of 
flesh  immersed  for  15  months  in  an  aqueous  solution 
containing  5  grms.  of  guaiacol,  4  grms.  of  alcohol, 
and  1  grm.  of  benzoic  acid  per  litre,  underwent  no 
apparent  change,  and  when  afterwards  left  in  the 
air  they  remained  immune  from  putrefaction. 
Intravenous  injection  of  much  stronger  solutions 
had  no  injurious  effect  on  rabbits. — J.  H.  L. 

Patents. 

Sewage  ;  Tanks  for  the  purification  of .    G.  W. 

and  J.  F.  Navlor,  Denbv  Dale.  Yorks.  Ene.  Pat. 

111.548,    Dec.    7,    1916.     (Appl.    No.    17,569   of 

1916.) 
The  air-diffiising  means  along  the  bottom  of  a  tank 
for  the  treatment  of  sewage  by  diffusion  of  air  in 
small  bubbles,  may  consist  of  non-porous  tubes 
with  small  perforations  on  their  under  sides, 
covered  by  strips  of  cloth,  tightly  encircling  the 
tube.  The  whole  length  of  the  tube  is  enclosed 
by  a  cloth  casing  kept  from  touching  the  under 
side  of  the  tube  by  depending  stays.  The  air 
from  the  perforations  in  the  tube  diffuses  through 
the  cloth  casing,  mainly  through  the  sides.  The 
tubes  may  be  made  also  of  porous  earthenware, 
the  upper  surface  being  painted  over  so  that  air 
escapes  from  the  sides  only. — J.  H.  J. 

Sewage  and  other  impure   liauids  ;   Purification  of 

-.     W.   Jones,   Stourbridge,   Worcestershire, 

and  Jones  and  Attwood,  Ltd.,  Amblecote, 
Staffordshire.  Eng.  Pat.  111,720,  Dec.  9,  1916. 
(Appl.  No.  17,718  of  1916.) 

Crude  sewage  enters  a  treatment  tank  through  a 
hydropneumatic  appliance  whereby  a  mixture  of 
sewage  and  air  is  delivered  well  below  the  surface 
into  the  body  of  the  liquid  in  the  tank.  The 
bottom  of  the  tank  is  of  inverted  conical  shape 
with  a  sump  at  the  apex,  and  the  dilute  sludge 
passes  out  by  the  sump  into  a  separate  tank  with 
ridged  bottom  provided  with  air  diffusers,  whereby 
it  is  aerated  and  circulated.  This  invigorated 
sludge  is  then  returned  by  an  air-lift  to  the  top 
of  the  liquid  in  the  sewage  tank.  In  another  form 
of  the  tank,  the  mixture  of  sewage  and  air  *is 
delivered  into  radial  arms  at  the  level  of  the 
conical  portion  of  the  tank,  and  as  it  issues  from 
these  through  a  series  of  holes  along  one  side.it  causes 
them  to  revolve  and  bring  about  a  perfect  distri- 
bution. The  process  may  be  carried  out  also  in 
several  tanks  connected  in  series. — J.  H.  J. 


Filtration  [of  water]  ;  Art  of - 


W.  M.  Jewell, 
Assignor  to  Jewell  Engineering  Co.,  Chicago, 
111.  U.S.  Pat.  1,248,127,  Nov.  27,  1917.  Date 
of  appl.,  May  12,  1913. 

The  process  is  a  combined  method  of  water 
filtration  and  filter  cleansing,  in  which,  when  the 
filter  requires  to  be  cleaned,  the  flow  of  the 
filtered  water  is  reversed  through  the  same  path 
in  which  it  is  discharged  from  the  filter. — J.  H.  J. 

Waters  ;  Method  for  treating  ferruginous .   L.  S. 

Hughes,  Chicago.  111.     U.S.  Pat.  1,248,329,  Nov. 
27,  1917.     Date  of  appl.,  Oct.  2,  1913. 

Mine  water  is  treated  by  passing  over  small  pieces 
of  broken  limestone,  and  then  over  relatively 
larger  pieces  at  a  higher  velocity. — J.  H.  J. 

XX.— ORGANIC  PRODUCTS  ;    MEDICINAL 
SUBSTANCES  ;    ESSENTIAL  OILS. 

Chemical    constitution    and    physiological    action ; 

The     relation     between .      F.     L.     Pvman. 

Chem.  Soc.  Trans.,  1917,  111,  1103—1128. 

The    study    of    the    relation    between    chemical 
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structure  and  physiological  action  is  complicated 
by  the  almost  total  absence  ol  general  laws,  and 
a    rabstituent    group    may    have    a    pronounced 

influence  in  one  i'ii*  hut  none  at  nil  in  a  parallel 

case.      Even   with  such  simple   in  I've  reactions  as 

.-nil -11  and  taste,  the  relations  between  members 
of  homologous  series  are  not  always  constant! 
and  stereoisomerism,  whether  due  to  asymmetry 
of  C  or  X  atoms,  may  somel  imes  have  tn>  influence, 
while  in  many  cases  it  is  associated  with  a  partial 
ox  complete  reversal  oi  physiological  character. 
Variations  in  the  physiological  activity  of  stereo- 

iaomerides  may    possibly  lie   due  t.o  the  formation 

of  additive  compounds  with  the  organic  tissues  in 
the  case  of  one  and  not  the  other  of  the isomcrides. 
other  differences  may  be  traced  to  simple  differ- 
ences   in    physical    and    chemical    properties,    e.g. 

solubility,  which  may  influence  the  distribution  of 

the  substance  in  the  animal  Organism,  or  the 
liberation  of  bases  from  (heir  salts  by  the  alka- 
linity  of  the  blood.  Instances  of  profound  physio- 
logical modification,  resulting  in  total  inactivity, 
are  often  found  by  the  introduction  or  liberation 
of  sulphonic  or  carboxylic  acid  groups  in  the 
molecule  of  an  active  base,  which  may  also  perhaps 
i>  attributed  to  reaction  with  the  blood  alkalinity. 
Similarly  the  formation  of  quaternary  salts  from 
alkaloids  may  very  largely  neutralise  their  activity, 
which  returns  when  the  tertiary  character  is  re- 
stored, e.g.,  by  hydrogenation.  Certain  alkaloids 
are  almost  identical  in  physiological  action  yet 
have  little  in  common  as  regards  chemical  structure, 
for  instance,  the  group  nicotine,  lobelline,  and 
cystine  or  the  group  muscarine,  arecoline,  and 
pilocarpine.  For  systematic  investigation  it  is 
Bsarj  to  select  a  particular  drug  the  physio- 
logical action  of  which  is  capable  of  quantitative 
measurement,  and  to  study  comparatively  the 
effect  of  a  large  series  of  substituent  variations 
in  different  groups  of  its  molecule.  A  convenient 
series  for  such  a  study  is  that  of  the  tropeines, 
typilied  hj  a 1 1< ipine,  t  he  (//-tropic  ester  of  tropine, 
which  is  characterised  by  its  mydriatic  activity. 
Atropine  is  the  raremic  form  of  hyoscyamine, 
the  pur.-  [-hyoscyamine  being  about  100  times  as 
active  as  the  rf-constituent.  No  tropeine  of  an 
aliphatic  acid  has  been  found  to  possess  mydriatic 
activity  in  dilute  solution,  but  the  closed  ring  of 
the  acyl  residue  need  not  be  of  the  benzene  type, 
6ince  active  tropeines  of  pyridyl  acids  exist.  It 
is  not  essential  that  a  mydriatic  tropeine  must 
contain  an  alcoholic  hydroxy!  in  the  side  chain 
carrying  the  carboxylic  group,  nevertheless  those 
tropeines  possessing  a  high  mydriatic  power  do 
contain  such  bydroxyl.  The  acid  sulphuric  ester 
of  this  hydroxy!  is  in  all  cases  inactive  ;  tropeines 
containing  an  unsaturated  linkage  in  the  carboxylic 
side  chain  are  also  inactive.  The  local  anaes- 
thetic effect  characteristic  of  the  alkaloid  cocaine 
has  been  proved  to  be  associated  with  the  chemical 
type  of  esters  of  amino-alcohols.  The  acyl  group 
in  the  majority  of  cases  of  practical  utility  is 
aromatic  generally  benzoyl,  but  a  ring  complex 
di  ics  not  appear  to  be  essential.  Substitution  in  the 
benzoyl  residue  lowers  the  activity  ;  cinnamoyl- 
cocaine  is  inactive.  Id  other  cases,  e.g.,  alypine 
and  novocaine,  the  substitution  of  the  cinnamoyl 
group  for  the  benzoyl  increases  the  activity. 
The  amino  group  may  be  secondary  or  tertiary 
or  may  be  associated  with  simple  or  bridged  rings. 
Cocaine,  tropacocaine,  eucaine,  alypine,  and 
novocaine  all  represent  different  types  of  nitrogen 
linking.  Xoreocaine.  in  which  the  N.Cn3  becomes 
X'll.  is  more  active  than  cocaine  but  the  primary 
amine  corresponding  to  novocaine  is  inactive. 
The  alcohol  group  may  be  primary,  secondary, 
or  tertiary  and  may  separate  the  acyl  and  amino 
groups  by  a  chain  of  two  or  three  carbon  atoms. 
Adrenaline,  which  is  jS-3.4-trihydroxy-/S-phenyl- 
ethylmethylamine,  has  a  vasoconstrictor  action 
wliich  can  be  measured  by  the  rise  of  blood  pressure. 


Although  catechol  causes  a  rise  of  blood  pressure, 
the  action  ol'  adrenaline  is  not  due  to  the  catechol 
residue  contained  therein,  since  t  he  type  of  physio- 
logical action  is  entirely  different.  A  large  number 
of  amines  possess  the  characteristic  property  in  a 
more  or  less  slight  degree,  but  the  only  compound 
with  an  activity  comparable  with  that  of  adrenal- 
ine is  the  primary  ethylamin"  of  corresponding 
constitution ;  /-adrenaline  is  considerably  more 
active  than  the  racemic  form,  Protozoacidal 
drugs  are  typified  by  the   alkaloids    quinine   and 

emetine,   and   experiments    have    I n    made    to 

find  derivatives  of  related  constitution  which 
would  be  more  deadly  to  infusoria  (protozoa) 
and  less  toxic  to  mammals.  The  results  obtained 
in  vitro,  however,  have  not  been  borne  out  in 
clinical  practice.  Ethylhydrocupreine  hydro- 
chloride appeared  in  the  laboratory  to  offer  the 
advantages  over  quinine  sulphate  which  were 
desired,   but  in  practice  it  was  inferior  ;    hydro- 

?uinine  hydrochloride  was  the  most  valuable, 
n  the  emetine  series  the  full  amcebacidal  action 
is  not  obtained  unless  the  emetine  nucleus  is 
intact  ;  none  of  the  related  alkaloids  was  superior 
to  emetine  in  practice.  In  fact,  in  none  of  the 
cases  discussed  above  are  the  natural  products, 
hyoscyamine.  cocaine,  adrenaline,  quinine,  and 
emetine,  surpassed  in  point  of  maximum  effect 
by  any  of  their  derivatives,  nevertheless  useful 
additions  to  medicine  have  resulted  from  the 
researches. — J.  F.  B. 

[Essential]  oil  of  Artemisia  annua.  Asahina  and 
Yoshitomi.  J.  Pharm.  Soc.  Japan,  1917,  No. 
424,  1.  Pert,  and  Essent.  Oil  Rec,  1917,  8, 
353—354. 

Till1:  work  of  Imada  on  the  essential  oil  of  Artemisia 
annua  has  been  extended.  The  oil  used  had  the 
following  characteristics: — Sp.gr.  at  16°/4°C, 
0-90798  ;  optical  rotation,  16-19°  ;  acid  value,  1-82  ; 
ester  value,  34-58  ;  ester  value  after  acetylation, 
63-54.  A  minute  quantity  of  an  oil  with  an  odour 
of  cumic  aldehyde  was  extracted  by  sodium  bi- 
sulphite solution.  The  remainder  was  steam- 
distilled,  yielding  an  oil  of  low  specific  gravity. 
The  brown  residue,  amounting  to  about  one-fifth 
of  the  original  oil,  distilled  between  128°  and 
182°  C.  at.  10  mm.  pressure.  The  fraction  of  the 
light  oil  distilling  from  176°  to  181°  C.  contained 
cineol.  The  fraction  distilling  from  181°  to  190° C. 
contained  a  ketone  yielding  a  semicarbazone 
melting  at  96°  C,  from  which  concentrated  hydro- 
chloric acid  regenerated  the  pure  ketone,  having 
the  formula  C10H16O,  boiling  at  71° — 75°  C.  at 
11  mm.,  and  at  182°  at  760  mm.  Its  sp.  gr.  at 
14°/4°  C.  was  0-8906,  refractive  index  1-4695  at 
18-5°  C,  and  it  was  optically  inactive.  Catalytic 
reduction  byr  hydrogen  in  the  presence  of  platinum 
black  yielded  a  tetrahydroketone,  forming  a  semi- 
carbazone melting  at  134° — 135°  C.  The  pure 
tetrahydroartemisia-ketone  boiled  at  73°  C.  at 
15  mm.,  and  at  173°  C.  at  760  mm.  ;  sp.  gr. 
at  19-5°/4°C,  0-8262,  and  refractive  index 
1-12425.  The  higher-boiling  fractions  of  the 
oil  (190° — 210°  C.)  vielded  a  semicarbazone 
melting  at  236° — 237°  C,  which  when  treated 
with  dilute  sulphuric  acid  yielded  a  solid 
ketone,  m.  pt.  175°  C,  with  all  the  properties  of 
/-camphor. — F.  Sp. 

[Essential]  oils  of  Darwinia.  H.  G.  Baker  and 
R.  T.  Smith.  J.  Proc.  Roy.  Soc.  N.S.W.,  L181. 
Perf.  and  Essent.  Oil  Rec,  1917,  8,  355. 

The  following  are  the  characteristics  of  the 
essential  oils  of  three  species  of  Darwinia.  (1)  D. 
fascicularis.  Sp.  gr.  0-9184  ;  optical  rotation  +1-2  ; 
esters  (hot  saponification)  60  %  ;  esters  (cold 
saponification)  58%;  yield,  0-318%.  (2)  D. 
grandiflora.  Sp.  gr.  0-915  ;  optical  rotation 
+231°;    refractive"   index,     1-4773;    esters    (hot 
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saponification)  35-1  %  :  esters  (cold  saponification) 
33-8%;  yield,  0-12%.  (3)  D.  taxifolia.  Sp.gr. 
0-8779;  optical  rotation,  — 6-5°;  esters  (hot. 
saponification).  5-3%  :  yield  0-313%.  The  oil 
from  D.  grandifiora  is  red  and  somewhat  mobile. 
The  difference  of  3-7  between  the  hot  and  cold 
saponification  values  is  said  to  be  due  to  the 
presence  of  geranyl  butyrate.  the  main  ester  being 
ireranyl  acetate.  The  mixture  of  barium  salts 
from  the  liberated  mixed  acids  contained  92-15 % 
of  barium  acetate  and  7-85%  oi-  barium  butyrate. 
A  considerable  portion  of  the  oil  distilled  between 
156°  and  160°  C,  and  about  30  %  below  165°  O. 
This  fraction  had  a  terpene-like  odour,  sp  gr. 
0-872.  optical  rotation  41-6°,  and  refractive  index 
1-4685.  Its  nitrosochloride  melted  at  104°  C.  It 
is  therefore  <f-pinene.  The  pinene  in  the  oil  from 
D.  taxifolia  is  laevorotatory.  and  in  the  oil  from 
D.  lascicularis  dextorotatory. — F.  Sp. 

Lemon  grass  oil ;   Constituents  of  Formosan  - 


II.     K.    Kafuku.      Koavo-Kwasaku-Zasshi    (J. 

(hem.  Ind.,  Tokyo),  1917.  20,  825—833. 
The  terpene  isolated  from  lemongrass  oil  from 
Formosa  (this  J..  1916.  865)  gave,  on  reduction 
with  sodium  and  alcohol,  a  derivative  correspond- 
ing closely  with  dihydromyrcene.  yielding  di- 
hydromyrcene  tetra  bromide,  m.  pt.  87° — 88°  C. 
It  was  further  reduced  by  hydrogen  and  platinum 
to  2.6-dimethyloetane.  On  oxidation  with  alkaline 
permanganate  it  yielded  succinic  and  oxalic  acids. 
The  identification  of  this  terpene  with  myrcene  is 
considered  complete.  In  addition,  the  oil  contains 
an  aldehydic  substance,  other  than  citral,  which 
has  not  yet  been  isolated. — J.  F.  B. 

Tannic  acid,  gallic  acid,  and  pyrogallol ;  Preparation 

of .      M.      ilito.      Kogv5-Kwacaku-Zasshi 

(J.  Chem.  Ind..  Tokyo).  1917,  20,  720—736. 
Tannix  was  extracted  from  Japanese  gall  nuts 
by  four  successive  treatments  with  water  at  20° 
to  30°  C.  and  the  residue  was  pressed.  In  this 
way  a  13  °0  solution  of  tannin  containing  82% 
of  the  theoretical  quantity  was  obtained.  Tannic 
acid  was  prepared  by  concentrating  the  extract  to 
20%,  extracting  it  with  half  its  volume  of  ether, 
and  evaporating  the  ethereal  extract.  About 
75  %  of  the  tannin  in  the  aqueous  extract  was 
obtained.  For  the  preparation  of  gallic  acid  the 
residual  solution  from  the  tannic  acid  preparation 
was  concentrated  to  20  %,  and  treated  with  15  to 
20  °o  (by  vol.)  of  sulphuric  acid  (66°B.,  sp.  gr.  1-84), 
and  the  precipitated  black  mass  was  dissolved  in 
water,  decolorised  with  animal  charcoal,  and 
finally  recrystallised  from  water.  The  yield  was 
62  % '  of  the  tannin  contained  in  the  residual 
solution.  Pyrogallol  was  prepared  by  heating 
bhe  crude  gailic  acid  with  about  3  times  its  volume 
of  water  in  an  autoclave  at  210:  C.  The  crude 
product  (yield,  63-5%  of  the  gallic  acid)  was 
purified  by  crystallisation  from  pure  benzene. 

— C .  A .  il . 

Xitriles:     Catalytic  method  for  the  preparation   of 

aromatic    .     A.     Mailhe.     Comptes     rend., 

1918,  166,  36 — 38. 
The  vapour  of  an  alkyl  ester  of  an  aromatic  acid, 
mixed  with  gaseous  ammonia,  is  passed  through  a 
tube  containing  thoria  heated  to  450° — 470°  C, 
and  the  nitrile  is  purified  by  fractional  distillation 
of  the  oily  layer  of  the  liquid  obtained.  Good 
yields  of  nitrites  have  been  obtained  from  the 
alkvl  esters  of  benzoic,  toluic,  and  pheuylacetic 
acids.  (See  also  J.Chem.Soc.,Feb.,  1918).— J.F.B. 

Corrosion  of  metals;    Hydrolysis  of  organic  halidcs 

and    the   .     [Colour    reaction    of   tetrachloro- 

eihylene.]     II.   W.   Doughtv.     J.   Anier.   Chem. 
80c.,  1017,  39,  2685— 2i;:il'. 

The  corrosion  of  metal  containers   (tin  cans)  by 
moist  carbon  tetrachloride  cannot  be  due  merely 


to  the  hydrolysis  of  the  organic  halide  and  sub- 
sequent action  of  the  hydrochloric  acid  upon  the 
metal,  since  in  the  case  of  iron  and  copper  the 
corrosion  is  very  greatly  increased  by  the  presence 
of  ammonia.  The  hydrolysis  of  carbon  tetra- 
chloride is  greatly  accelerated  by  iron  and  copper. 
It  is  also  accelerated  by  hydrogen  ions  and 
hydroxyl  ions,  especially  at  elevated  temperatures. 
A  number  of  organic  halides  were  examined  as  to 
their  action  on  copper  in  the  presence  of  water  and 
ammonia,  and  the  corrosion  was  found  to  be  most 
pronounced  with  compounds  containing  a  tri- 
ehloromethyl  group,  monohalogen  derivatives 
having  practically  no  action. 

A  colour  tests  for  tetrachloroethylene  is  given. 
When  this  compound  is  allowed  to  stand  in  contact 
with  water,  ammonia,  and  copper,  the  aqueous 
layer  develops  a  rich,  red  colour. — W.  G. 

Test  for  tartrates  depending  upon  the  formation  of 
the  copper-tartrate  complex.  Curtman  and  others. 
See  VII. 

Dichloroamine  T  and  chlorinated  eucalyptol  {sp.  gr. 
1-2).     Krauss    and    Crede.     See    XIXb. 

Physiological  properties  and  medico-surgical  appli- 
cations of  guaiacol  and  benzoic  acid.  Menciere. 
See  XIXb. 


Patents. 
Acetaldehyde  ;  Method  of  preparing  - 


.  H.  Hib- 
bert.  Pittsburgh.  Pa.."  Assignor  to  Union  Carbide 
Co.,  New  York.  U.S.  Pat.  1.247.270.  Nov.  20, 
1917.     Date  of  appl.,  Apr.  28,  1916. 

Acetylene  is  combined  with  the  elements  of  water 
in  an  acid  bath  containing  a  mercury  compound, 
maintained  at  a  suitable  temperature  for  the 
continuous  distillation  of  acetaldehyde,  and  the 
mixture  of  acetaldehyde  and  acetylene  is  con- 
veyed to  one  or  more  baths  connected  in  series 
with,  and  similar  in  composition  to,  the  first  bath. 

— F.  W.  A. 

Vaccin  for  the  prevention  of  hog-cholera  and  product 

therefrom;   Manufacturing .     M.   J.   Couret, 

Assignor  to  Louisiana  Biological  Products, 
Incorp.,  New  Orleans,  La.  U.S.  Pat.  1.246.059, 
Nov.  13,  1917.     Date  of  appl.,  Feb.  16,  1917. 

A  VACCIN  product  for  the  prevention  of  hog-cholera 
is  produced  by  removing  from  the  hog  those  parts 
containing  the  virulent  virus,  removing  solid 
particles,  extracting  the  liquid  residue  with  chloro- 
form, separating  the  chloroform  at  a  temperature 
not  above  45°  C.,  and  desiccating  the  residue  at 
about  10°  C.  The  yield  is  increased  by  injecting 
into  the  animal  a  liquid  germ  culture  containing 
dextrose,  having  an  acid  reaction  and  possessing 
exosmotic  properties. — L.  A.  C. 

Chlor-suhstitution  products  of  the  saturated  paraffin 

hydrocarbons;    Preparation    of .     C.    Blanc, 

■Assignor  to  The  Goodvear  Tire  and  Rubber  Co., 
Akron.  Ohio.  U.S.  Pat.  1.24S.065.  Nov.  27.  1917. 
Date  of  appl.,  May  1,  1914. 
A  liquid  paraffin  hydrocarbon  is  subjected  to  the 
action  of  chlorine  and  a  chlorine  carrier  under  the 
influence  of  actinic  light  and  a  temperature- 
regulating  agent.  The  desired  chlorine  substitu- 
tion product  is  removed  and  fresh  supplies  of 
chlorine  and  hydrocarbon  added  to  the  remaining 
material. — L.  A.  C. 

[Aromatic]  alcohols;  Process  of  producing by 

hudrogenation.  A.  Brochet.  Paris.  U.S.  Pat. 
L247.629,  Nov.  27,  1917.  Date  of  appl.,  July 
16,  1913. 

See  Ft.  Pat.  458,033  of  1912  ;  this  X,  1913,  1031. 
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Process  and  apparatus  for  recovering  the  ether  and 
alcohol  vapour  contained  in  the  air  of  l'n> 
Bug.  Pat.  101,723.     See  1. 

Apparah  vering  ether  and  alcohol  vapours 

I    en    the   air   of   factories.     Ene.    Pat. 
101,875.     Seel. 

Manufacturing  side-chain  chlorine  derivatives  of 
toluol  [benzyl  and  bemal  chlorides  and  benzo- 
trichloride].     O.S.  Pat.  1,246,789.     See  III. 

XXI.-PHOTOGRAPHIC  MATERIALS  AND 

PROCESSES. 

Patents. 

Photographic  films  [for  X-rays].  A.  Edwards, 
Warwick.  Eng.  Pat.  111,913,  Dec.  16,  1916. 
(AppL  No.  is.  in  I  of  1916.) 

Ax  X-ray  lihn  of  increased  Bpeed  and  uniformity 

is  obtained  by  coating  roll  celluloid  on  both  sides 

with  a  suitable  emulsion.    -!>.  V.  S. 

Photographs  :    Mcl/torf  of  producing  multicoloured 
— .     A.  it.  Lawshe,  Trenton,  X..T.     r.S.  Pat. 
1,248,139,  Nov.27,  1917.     Date  of  appl.,  Feb.  5, 
1916. 

Colour-selection  negatives  are  obtained  by 
exposing  together  two  plates  or  films,  placed  face 
to  face,  through  a  suitable  light-niter.  From 
these,  two  coloured  positives,  red  and  blue,  are 
obtained  and  the  third  colour  is  introduced  by 
dyeing  the  film  of  the  blue  positive  yellow  and  then 
removing  the  dye  from  the  pacts  of  this  picture 
corresponding  \wth  the  blue  parts  of  the  original. 
The  positives  are  then  superposed  in  register  on  a 
reflecting  base.  -  B.V.S 

Colour  photographs  or  films  :  Method  of  producing 
— .  F.  I.,  [ves,  Philadelphia,  Pa.  t'.s.  Pat. 
1,248,864,  Dec.  4, 1917.  Date  of  appl..  Feb.  4.  HUti. 
COLOURED  positives,  taken  from  red  and  blue-green 
selection  negatives  reversed  with  respect,  to  one 
another,  are  fixed  permanently  together  face  to 

face  in  register.     Oi t  the  celluloid  backings  is 

then  dissolved  away,  the  other  being  first  coated 
with  a  gelatin  or  other  protective  covering. — B.V.S. 

XXII.— EXPLOSIVES  ;  MATCHES. 

Patents. 

Nitrocellulose;     Utilising    the    wash-water    of    the 

manufacture    of    .     ('.     E.     B.     Seyfferth, 

Troisdorf,  Germany.     U.S.  Pat.  1,248,933,  Dec. 
I.  1!U7.     Date  of  appl.,  July  22,  1915. 

The  same  water  is  used  for  washing  successive 
charges  of  nitrocellulose  containing  adhering  nitric 
and  sulphuric  acids  which  are  progressively 
onger  in  acid.  The  acids  are  recovered  from  the 
concentrated  wash-water.-  -L.  A.  C. 

Process  and  a ii)in ruins  for  recovering  the  ether  and 
alcohol  vapour  contained  in  the  air  of  factories. 
Eng.  Pat.  101,723.     See  I. 

Apparatus  for  recovering  ether  a»d  alcohol  vapours 
contained  in  the  air  of  factories.  Eng.  Pat. 
101,875.     See  I 

XXIII.— ANALYSIS. 

Textile  fibres;    Use  of in  microscopic  qualita- 

tir,    chemical    analysis.       E.    M.    Chamot    and 
H.    I.    Cole.      .1.    fad.    Eng.   Cham.,    1918,    10, 

48—51.     (See  this. I.,    litis.  21  A.) 

///.   Detection  ofboron  by  means  of  turmeric  viscose- 

silk  fibres.  To  dye  the  fibres,  a  solution  of  turmeric 
is  prepared  by  boiling  about  2u  grms.  of  ground 
turmeric  root  with  60  c.c  of  alcohol  and  adding 


to  the  tillered  solution  an  equal  volume  of  water 
and  I  1  c.o.  Di  io%  sodium  hydroxide  solution. 
The  fibres  ari  immersed  in  tins  solution,  which 
is  then  evaporated  to  a  syrupy  consistency  in 
a  water-bath.  The  fibres  are  removed  and 
immediately  dipped  in  95%  alcohol,  pressed 
between  Biter  paper,  dipped  in  dilute  sulphuric 
acid,  washed  with  water,  and  dried.  Of  all  fibres 
tested,  viscose-silk  gives  bj  b'r  the  best,  colour 
reaction.    To  apply  the  test,,  a   drop  of  solution 

of    the    material    DO    be    tested    is    placed    upon    an 

object  slide  and  acidulated  with  dilute  hydro- 
chloric acid.  in  this  drop  a  turmeric  fibre  is 
placed,  and  the  liquid  evaporated  carefullj  to 
complete  dryness.  The  fibre  is  examined  under 
the   microscope.        A  rose   or    violet-rose   colour 

indicates    boron.       To    confirm,   a    drop   of   a    I",, 

solution  of  sodium  hydroxide  is  placed  upon  the 
fibre.  The  rose  colour  immediately  turns  to 
Prussian  blue,  changing  to  violet.  Care  must 
be  taken  that  boron  is  not  present  in  the  object 
glass  and  that  strong  bleaching  agents  such  as 
hydrogen  peroxide  or  hypochlorites  are  de- 
stroyed. Doric  acid  can  be  distinguished  from 
borates  in  the  absence  of  inorganic  salts  capable 
of  decomposing  a  borate  by  omitting  the  addition 
of  the  mineral  acid.  Boric  acid  gives  the  char- 
acteristic colour,  but  borates  fail  to  do  so.  A 
drop  of  a  solution  containing  (1.00(1.025  mgrm.  of 
boron  gives  a  positive  test  by  this  method. 

IV.  Detection  of  the  heavy  metals  by  means  of 
zinc  sulphide  wool  fibres.  Wool,  defatted  by  treat- 
ment with  a  mixture  of  alcohol  and  ether,  is 
soaked  overnight  in  a  1  "„  solution  of  sodium 
hydroxide.  I(  is  then  washed  and  dipped  live  or 
six  times  alternately  in  solutions  of  10%  zinc 
acetate  and  10%  sodium  sulphide,  pressing  but 
not  washing  be!  ween  the  dippings.  The  wool  is  then 
washed  and  dried  between  filter  papers.  A  drop 
of  the  solution  to  be  tested  is  placed  on  the  object 
slide,  a  drop  of  dilute  hydrochloric  acid  added. 
a  treated  wool  fibre  introduced,  and  examined  under 
the  microscope.  The  solution  is  then  evaporate, 1 
to  dryness,  a  drop  of  dilute  ammonia  added, 
and  the  fibre  examined  again,  a  new  fibre  also 
being  placed  in  the  drop.  The  colour  of  the  fibre 
indicates  the  following  metals:  Straw-yellow — 
tin  ;  lemon-yellow — arsenic,  cadmium  ;  orange — 
antimony;  reddish-brown — bismuth;  brown  or 
yellow-brown  —  platinum,  copper,  mercury  (-ic), 
antimony  (sometimes  cobalt,  iron,  manganese, 
nickel)  :  black  (brown  in  very  dilute  solutions) — 
silver,  lead.  gold,  mercury (-ous).  Colourless  in 
acid  solution,  in  alkaline  solution  the  fibre 
may  be  brown  or  yellow-brown  if  cobalt,  iron. 
manganese,  or  nickel  is  present.  The  colour  in  all 
cases  depends  to  a  certain  extent  upon  the  quantity 
of  metal  present. — L.  A.  C. 

Calcium;     Rapid    method    of    determining as 

<<<Uium    sulphate.       L.    <•.    Willis    and    W.    II. 
Maclntire.  J.Ind.Eng.Chem.,1917,9,1114— 1116. 

In  the  methods  in  which  calcium  is  determined 
as    sulphate,    sulphuric    acid    is  usually  employed 

for  the  conversion,  but,  owing  to  high  temperature, 
lo^s  occurs  through  dissociation  of  sulphate, 
whilst  the  organic  matter  contained  even  in 
"  pure  "  sulphuric  acid  causes  reduction  of  sul- 
phate to  sulphide.  These  sources  of  error  may  be 
obviated  by  using  recrystallised  ammonium  sul- 
phate to  convert  the  calcium  salt  into  sulphate, 
as  first  suggested  by  Schrotter  (Presenilis,  Quant, 
('hem.  Anal..  1  (1906),  272).  The  calcium  is  first 
precipitated  as  oxalate,  the  precipitate  ignited. 
and  the  residue  Of  calcium  carbonate  incorporated 
with  a  dried,  finely  powdered  mixture  of  equal 
parts  of  ammonium  sulphate  and  ammonium 
chloride  in  sufficient  quantity  to  give  an  excess 
of  about  0-8  grm.  of  sulphate  for  each  0-2  grin, 
of  the  calcium  salt.     The  mixture  is  then  heated 
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over  a  small  flame  in  a  crucible  inserted  in  a 
circular  opening  in  a  horizontal  asbestos  board, 
until  the  excess  of  ammonium  salts  is  expelled. 
Duplicate  determinations  should  agree  within  a 
small  fraction  of  a  mgrni. — G.  A.  M. 

Calcium.  ;     Volumetric   determination    of  ■ 


Grossfeld.      Chem.-Zeit.,    1917.    41,    842.       (See 

also  J.  Chem.  Soc,  March,  191S.) 
The  method  depends  mainly  on  the  fact  that 
non-crystalline,  finely-divided  calcium  oxalate 
(such  as  is  obtained  from  a  slightly  acid  solution 
in  the  cold)  may  be  separated  by  filtration  through 
a  "  kieselguhr  filter-paper  "  (see  this  J.,  1916, 
1105).  The  slightly  acid  solution  containing 
about  0-2  grin,  of  calcium  oxide  is  treated  with 
10  c.c.  of  phosphoric  acid  solution  (250  grms. 
of  concentrated  phosphoric  acid  per  litre).  15  c.c. 
of  4  %  ammonium  oxalate  solution  is  added,  and 
the  excess  of  acid  is  partially  neutralised  by  the 
addition  of  10  c.c.  of  10%  sodium  hydroxide 
solution  ;  the  mixture  should  now  be  acid  towards 
litmus  paper  but  not  to  Congo-red  paper.  After 
dilution  to  100  c.c.  the  mixture  is  filtered  through 
a  "  kieselguhr  filter-paper,"  and  an  aliquot 
portion  of  the  filtrate  is  acidified  with  sulphuric 
acid  and  titrated  with  N/10  permanganate 
solution.  The  difference  between  the  quantity 
of  permanganate  used  for  this  titration  and  that 
required  for  the  titration  of  10  c.c.  of  the  am- 
monium oxalate  solution,  gives  the  amount  of 
oxalate  combined  with  the  calcium  and  the 
quantity  of  the  latter  is  found  by  a  simple  cal- 
culation.—W.  P.  S. 

Rubidium  and  ccesium  ;    Approximate  quantitative 

method  for  the  determination  of ■  in  plant  ash. 

W.  O.  Robinson.  J.  Ind.  Eng.  Chem.,  1918, 
10,  50—51. 
At  least  20  grms.  of  the  dry  plant  is  incinerated 
below  525°  C.  The  ash  is  dissolved  in  hydrochloric 
acid,  the  excess  evaporated  off,  and  an  excess 
of  freshly  slaked  lime  added.  The  liquid  is  boiled 
for  a  few  minutes  and  filtered.  Calcium  in  the 
filtrate  is  precipitated  with  ammonia  and  am- 
monium carbonate,  and  filtered  off,  and  for 
precaution  a  second  precipitation  is  made.  The 
combined  filtrates  are  evaporated  to  dryness 
in  a  muffle  just  below  redness.  The  residue  is 
treated  with  hot  water,  a  few  drops  of  hydro- 
chloric acid  added,  and  then  about  0  05  grin, 
of  platinic  chloride.  The  solution  is  stirred  well 
and  evaporated  to  pastiness.  The  unchanged 
chlorides  of  sodium  and  potassium  are  rapidly 
dissolved  in  the  minimum  amount  of  hot  water, 
the  chloroplatinat.es  washed  with  80  %  alcohol  on 
to  a  filter  consisting  of  anasbestos  pad  on  perforated 
platinum  foil  and  reduced  by  gently  heating 
in  a  current  of  hydrogen.  The  chlorides  formed  are 
washed  through  the  filter  with  hot  water,  and 
the  filtrate  evaporated  to  pastiness  in  a  small 
platinum  dish.  The  mass  is  treated  with  four 
drops    of    strong    hydrochloric    acid    and    filtered 

into  a   vial  of    2 3  c.c.  capacity,    a  number  of 

these  being  made  to  hold  the  same  volume. 
The  rare  alkali  chlorides  are  treated  with  two 
more  portions  of  acid  of  four  drops  each,  each 
portion  being  blown  through  the  filter  and  the 
solution  then  made  up  to  volume.  Standards 
are  made  up  by  treating  known  amounts  of 
caesium  and  rubidium  chlorides  and  excess  of 
potassium  chloride  with  strong  hydrochloric  acid 
as  above.  These  solutions  are  then  examined 
spectroscopically  by  evaporating  large  drops  on  a 
coil  of  platinum  wire  and  holding  the  residue 
in  a  Bunsen  flame.  Caesium  is  identified  by  the 
doublets  4215-6  and  4201-9  and  rubidium  by  the 
double  lines  4593-3  and  4555-4.  The  unknown 
solution  is  matched  with  the  standards  according 
to  the  brilliancy  of  the  lines.  An  accuracy  of 
5 — 10  %  is  easily  obtainable. — L.  A.  C. 


Iron;    Colorimctric  determination  of 
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Dovey.     Analyst,   1918.   43,  31 — 32. 

The  following  method  obviates  errors  of  comparison 
caused  by  differences  in  the  concentration  of 
thiocyanate  or  in  the  general  composition  of  the 
two  liquids  : — A  measured  volume  of  the  liquid 
under  examination  is  treated  with  the  thio- 
cyanate solution,  and  divided  in  the  proportion 
of  one-third  and  two-thirds  between  two  Nessler 
cylinders.  The  standard  iron  solution  is  then 
added  to  the  smaller  portion  until  its  colour 
matches  that  of  the  larger. — C.  A.  M. 

Laboratory  methods  for  benzol  recovery  plant  opera- 
tion.    Sperr,  jun.     See  III. 

Analysis  of  crude  benzols,  etc.     Adam.     See  III. 

Determination  of  phenol  in  crude  carbolic  acid  and 
coal-tar  oils.     Skirrow.     See  III. 

Analytical  control  of  ammonia  oxidation.     Taylor 
and  Davis.     See  VII. 

Test  for  tartrates  depending  upon  the.  formation  of 
the  copper-tartratc  complex.  Curtinan  and  others. 
See  VII. 

Solubility  of  silica.     Lenher  and  Merrill.     See  VII. 

Tensile  strength  test  of  neat  Portland  cement  bri- 
quettes.    Hattori.     See  IX. 

Sampling  and  analysis  of  Chinese  tin.     Browne. 
Sec  X. 

lTalcnia    number   as   a   discriminating   test  for  oils 
and  fats.     Fryer   and   Weston.     See   XII. 

The  pthysical  basis  of  colour  technology.     Luckiesh. 
See  XIII. 

Estimation  of  sulphide  in  [tannery]  lime  liquors. 
(1)  Bennett.  (2)  McCandlish  and  Wilson.  Sec 
XV. 

Detection  of  methyl  alcohol  in  alcoholic  beverages, 
and  its  formation  by  the  several  kinds  of  yeasts. 
Takahashi  and  others.     See  XYIII. 

Reductase   test   of  milk.     Arup.     See    XIXa. 

Polarimetric  determination  of  starch  in  grain, 
nulling  products,  etc.  Hals  and  Heggenhougen. 
See  XIXa. 

Determination  of  "  woody  fibre  "  in  feeding  stuffs. 
Voelcker  and  Voelcker.     See  XIXa. 

Hydrolysis  of  organic  halides  and  the  corrosion  of 
metals.  [Colour  reaction  of  tetrachloroethylcne.} 
Doughty.     See  XX. 

Patent. 

Hardness  of  metals  and  other  substances  ;    Testing 

or  determining  the .    G.  Bovelle-Morin,  Paris. 

Eng.  Pat.  108.460,  Apr.  24,   1917.     (Appl.  No. 
5781  of  1917.)    Under  Int.  Conv.,  Apr.  25,  1916. 

An  apparatus  for  testing  the  hardness  of  metals 
and  other  substances  by  comparison  of  the  indenta- 
tions produced  in  the  substance  and  in  a  body 
of  standard  hardness,  by  the  pressure  of  a  hard- 
ened steel  ball  or  the  like,  comprises  a  cylindrical 
case  having  a  suitable  detachable  socket  at  the 
lower  end  for  the  hardened  ball,  and  a  hammer 
rod  within  the  casing  and  projecting  from  the 
upper  end.  An  aperture  is  provided  for  the 
insertion  of  a  small  block  of  the  standard  sub- 
stance between  the  ball  and  the  hammer  rod, 
and  a  blow  of  any  desired  force  is  applied  to  the 
top  of  the  hammer  rod  when  the  implement  is 
held  with  the  ball  resting  on  the  body  to  be  tested. 
An  impression  is  thus  produced  both  on  the  metal 
to    be    tested    and    on   the    standard    block.     To- 
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facilitate  computation  of  the  hardness,  a  slide 
role  is  provided  in  which  two  fixed  scales  are 
graduated  in  hardnesses  and  resistance  respec- 
Eively,  and  the  slide  between  the  scales  is  graduated 
in  diameters  of  impressions  obtained  in  a  body  of 
standard  hardness.     W.  !•'.  !■'. 


s.  \v.  Parr,  Urbana, 

Hate 


Calorimeter  :  Adiabatic  — 

111.      US.  l>»(.   1,217.998,  Nov.  27.   1 1H 7 
of  appl.,  a.ug.  I.  1016, 

An  inner  vessel  containing  the  calorimeter  bomb 
immersed  in  a  lit ^vii «l  is  completely  surrounded  bj 
an  outer  chamber  also  containing  liquid.  The  outer 
vessel  is  provided  with  suitable  stirring  and 
heating  appliances  to  maintain  it  at  a  temperature 
approximately  the  same  as  the  external  tem- 
perature  of  the  inner  vessel.     H.  V.  s. 


Patent  List 

The  dates  Riven  In  this  list  are.  In  the  case  of  Applications  for 
Patents,  those  of  application,  ami  in  the  case  of  Complete  Speci- 
accoptod,  thou  "i  the  Official  Jonmsli  in  which  the 
acceptance  Is  announced.  OoiuptetC  Specifications  thus  advertised 
as  accepted  are  open  to  Inspection  at  the  Patent  Office  immediately, 
and  to  opposition  within  two  months  of  the  date  given. 

I.— GENERAL s  PLANT;  MACHINERY. 
Applications. 

Anderson.  Install;.!  ion  for  extraction  of 
mineral,  animal,  and  vegetable  substances.  1369. 
Jan.  24. 

Barclay.  Means  for  filtering  gases.  1495.  Jan.  25. 

Borstein  and  Batner.  Drving-ehambers.  1563. 
Jan.  1'ii. 

D  vidson,  and  W.  O.  Holmes  and  Co.  Apparatus 
for  bringing  liquids  ami  cases,  vapours,  fumes, 
etc.!  into  intimate  contact.    1025.    Jan.  18. 

Donald.     Kilns.     1595.     Jan.  28. 

Donald.  Treat  men!  of  waste  gases  from  furnaces, 
kilns,  ete.,  and  recovery  and  utilisation  of  products. 
1596.     Jan.  L's. 

Garrow.  Chemical  condenser  of  the  Hart  type. 
1202.     Jan.  23. 

Johnson.  Pumps  for  corrosive  fluids.  1338. 
Jan.  23. 

ECestner  Evaporator  and  Engineering  Co.,  and 
II.  Apparatus  for  concentrating,  distilling, 
and /or  elevating  liquids.     1822.     Jan.  31. 

Lloyd  and  Wild.  Recovery  of  solvents  and 
volatile    liquids.      1500.     Jan.    26. 

Lynde.  Mechanism  for  vibrating  and  con- 
solidatim:  powders  or  plastic  material,  etc.  1106. 
Jan.    19. 

McClellan.  Separating  oil  from  volatile  refrig- 
exating-fluid.     1392.     Jan.  24. 

Morison.  Means  for  maintaining  vacuum  in 
condensing  plant.     1020.     Jan.  18. 

Morris.  Apparatus  for  extracting  aqueous,  etc., 
vapours  from  thick  or  viscid  liquids  by  means  of 
a   vacuum.      1718.     Jan.  30. 

Prioleau.  Apparatus  for  drying  moisture-laden 
substances   before  distillation.     801.     Jan.    14. 

Rasch.     Centrifugal  machines.     875.     Jan.    15. 

Rothwell.  Extracting  vapours  from  stills, 
boiling  and  vacuum  pans,  etc.      1084.     Jan.  19. 

Smalluood.     Furnaces.     1925.     Feb.  2. 

Soc.  I'Air  Liquide.  Effecting  exothermic 
chemical  synthesis  under  pressure  and  at  a  high 
temperature.    1007.    Jan.  17.    (Ft.,  Mar.  31,  1917.) 

Soc.  I'Air  Liquide.  Process  of  effecting  exol  hermie 
chemical  svnthe^es.  1072.  Jan.  18.  (Fr.,  Aug.  7, 
1917.) 

Boc.  d'Exploit.  do  Proreidcs  Evaporatoires 
Systeme  Prache  et  Bouillon.  Evaporating  and 
crystallising  apparatus  for  obtaining  large  crystals, 
etc.      1171.     Jan.   21.     (Fr.,  Jan.   23,    1917) 

Stansfield.  Treating  smoke,  furnace  gases, 
exhaust  gases,  etc.     1523.    Jan.  26. 


Complkte  Specifications  Accepted. 
151  (1917).   Sprat  t.     Means  for  separating  soli 

from  liquids.     (U2,7!H.)     Feb.  6. 

285(1917).   Seminler.   8ee  under  X. 

827  (1017).  Mai  shall.  Apparatus  for  cooling 
.■nil  drying  compressed  materials  and  removing 
dust  therefrom.     (112,512.)    Jan.  23. 

1192  (1017).  Sepulchre.  Separation  and  re- 
covery of  liquids  of  different  densities  and  separa- 
tion of  light  solid  particles  from  a  heavy  liquid. 
(U»3. 070.)    Jan.  80.  U4 

1557  and  2484  (1917).  Hall.  Furnaces  and  the 
like.      (112,827.)      Feb.    (i. 

1562  (1017).  Rothenbach.  Apparatus  for  the 
fractional  uninterrupted  distillation  of  liquid 
mixtures.     (106.088J    Jan.  23. 

12,646  (1017).  Wallwin.  Gas-heated  furnaces 
or  muffles.      (1  12.717.)     Jan.     30. 

16,389  (1917).  Mathys.  Apparatus  for  cooling 
and  otherwise  treating  gases  with  liquids.  (111,113.) 
Feb.  6. 


II.— FUEL;      GAS;      MINERAL    OILS     AM) 

WAXES;  DESTRUCTIVE  DISTILLATION; 

HEATING  ;    LIGHTING. 

Applications. 

Adams  and  Greenwood.      1383.  See  under  VII. 

Baker.  Eliminating  sulphur  from  oils  and 
spirits.     925.     Jan.  1ft. 

Barclay.     1495.     See  wider  I. 

Bouillon.  Process  for  dehydrating  peat.  987. 
Jan.   17. 

Burdon.    and    Bunions,     Ltd.  Oil-gas,     etc. 

furnaces.    966.    Jan.  17. 

Burdon.  and  Burdons,  Ltd.  Liquid-fuel  furnaces. 
1042.     Jan.  18. 

Comp.  pour  la  Fabr.  des  Comptcurs  et  Materiel 
des  Usines  a  Gaz.  Manufactuie  of  producer  gas. 
1159.    Jan.  21.    (Fr.,  Jan.  31,  1917.) 

Comp.  Generale  de  Construction  des  Fours,  and 
Riviere.  Eliminating  s'ag  in  gas-producers.  982. 
Jan.  17.    (Fr.,  Jan.  19,  1917.) 

Glover  and  West.  Destructive  distillation  of 
coal,  etc.      1815.     Jan.  31. 

Hiller.  Apparatus  for  low-temperature  distilla- 
tion of  coal,  etc.    1746.    Jan.  30. 

Leadbeater.  Obtaining  carbon  from  peat  for 
decolorising.     1779.     Jan.  31. 

Li  twin.  Coke  furnace  for  gas-generator.  1160. 
Jan.  21. 

Lucas,  and  Palmer.  Retorting  systems  for 
distilling  coal,  shales,  etc.    806.    Jan.  14. 

Mascord.  Vaporiser  for  internal-combustion 
engines  applicable  in  manufacture  of  gas  and  dis- 
tillation of  hydrocarbons.     1343.    Jan.  23. 

Pease.     1053  and  1418.  See  under  VII. 

Penrose  and  Penrose.  Manufacture  of  vegetable 
charcoal.     1276.     Jan.  22. 

Pieters.  Coke  ovens.  1274.  Jan.  22.  (Fr.,  Feb. 
28.   1917.) 

Prioleau.    801.    See  under  I. 

Rebs.  Process  of  purifying  mineral  oil  or  its 
distillates  and  concentrates.  1707.  Jan.  30.  (tier., 
Jan.   30,    1017.) 

KoIIason.  Retorts,  and  utilising  therein  the 
emanations  from  carbonates  of  alkaline  earths  to 
increase  the  yield  of  gases  .and  hydrocarbons  from 
coal  during  distillation.    1724.    Jan.  30. 

Russell.    Coal-washing.     1170.    Jan.  21. 

Soc.  I'Air  Liquide.  Extraction  of  hydrogen  from 
gaseous  mixtures.  1278.  Jan.  22.  (Fr.,  Apr.  16, 
1917.) 

Soc.  I'Air  Liquide.  Manufacture  of  compressed 
hydrogen.    1533.    Jan.  28.    (Fr..  Aug.  9,  1917.) 

Soc.  d'Exploitation  des  Appareils  Bateau. 
Apparatus  for  production  of  water-gas.  1114. 
Jan.   19.     (Fr.,  Jan.  24,  1917.) 

Waite.  Apparatus  for  obtaining  gas  from  com- 
bustible materials.   1257.   Jan.  22. 
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Complete  Specifications  Accepted. 

13.-128  (1910).  Bostaph  Engineering  Co.  Process 
for  transforming  hydrocarbons  into  other  hydro- 
carbons relatively  poorer  in  hydrogen.  (106,080.) 
Jan.  23. 

18.295(1916).  Smith.  Process  and  apparatus  for 
treating  coal.      (106,084.)     Jan.  23. 

576  (1917).  Bilbrough.  Distillation  of  coal,  oil 
shales,  and  other  carbonaceous  materials,  and 
retorts  therefor.     (112.793.)     Feb.  6. 

862  (1917).  Tollefsen.  Production  of  fuel 
briquettes.    (112.514.)    Jan.  23. 

11,478  (1917).  King  and  Stoneham.  Method 
of  rendering  alcohol  more  readily  ignitable  when 
used  as  fuel  in  internal-combustion  engines. 
(112.741.)     Jan.  30. 

13.770  (1917).  Thuman.  Gas  producers. 
(112.909.)     Feb.  6. 


III.— TAR  AND  TAR  PRODUCTS. 
Applications. 

Francis.      1501.     See  under  V. 

Hintikka.  Manufacture  of  p-nitrotoluol-o- 
sulpho  acid.    1004.    Jan.  17. 

Lessins.  Separation  of  oils  and  pitch  from  tar. 
1635.    Jan.  28. 

Complete  Specification  Accepted. 

5568(1917).  Thuman  (Evans).  Manufacture  of 
toluol  and  like  hydrocarbons.     (112.878.)    Feb.  G. 

IV.— COLOURING  MATTERS  AND  DYES. 

Application. 

Soc.  Chem.  Industry  in  Basle.  Manufacture  of 
chlorinated  derivatives  of  1.2.2'l'-anthraquinone- 
azine.    1663.   Jan.  28.    (Switz.,  Feb.  27.  1917.) 

Complete  Specifications  Accepted. 

14,390(1916).  Malcomson.  Dyestuffs  and  dves. 
(112.474.)    Jan.  23. 

1228  (1917).  Malcomson.  Manufacture  of  dve- 
stuffs  and  dyes.     (112.813.)    Feb.  6. 

7105  (1917).  Boake,  Roberts,  and  Co.,  and 
Rendle.  Preparation  of  colouring-bodies  for  use 
in  food,  pharmaceutical,  and  other  preparations. 
(112.886.)   Feb.  6. 

V.— FIBRES  ;   TEXTILES  ;   CELLULOSE  ; 
PAPER. 

Applications. 

Aitken.   Paper-making  machines.    832.   Jan.  14. 

Francis.  Tar  proofing  for  canvas,  sacking, 
ropes,  etc.     1501.     Jan.  26. 

Johnston  and  Sutherland.  Treatment  of  stalk 
fibres  for  removal  of  gum  or  mucilage.  904.  Jan.  16. 

Marks  (Du  Pent  de  Nemours  and  Co.).  Produc- 
tion of  pyroxylin-coated  fabrics.  1180.  1182.  11S3. 
Jan.  21. 

Marks  (Du  Pont  de  Nemours  and  Co.).  Solvents 
used  in  connection  with  pyroxylin  compositions. 
1181.     Jan.  21. 

Schmid.     805.     See  under  NIL 

Complete  Specifications  Accepted. 

204  (1917).  Oman.  Preparation  of  nitroso 
compounds  from  ligninesulphonic  acid  or  its  salts. 
(103,653.)     Jan.  30. 

869(1917).  Sanderson  and  Sanderson.  Manu- 
facture of  coated  paper  or  other  fabrics.  (112.660.) 
Jan.  30. 


VI.— BLEACHING  ;      DYEING  ;      PRINTING  ; 
FINISHING. 
Applications. 

Ashton,  Nelson,  and  Calico  Printers'  Association. 
Printing  cotton  fabrics  or  yarn.      1137.     Jan.  19. 


Bright  and  Bros.,  and  Evans.  Machines  for 
boiling,  bleaching,  dyeing,  sizing,  etc.,  varns  or 
fabrics.      1225.     Jan.    22T 

Dudley.  Dveing  machine.  1592.  Jan.  28.  (U.S., 
Jan.  31,  1917'.) 

Henshilwood  and  Thornber.  Apparatus  for  use 
with  machines  for  dyeing,  bleaching,  finishing,  etc., 
fabrics.     846.     Jan.   15^ 

Huebner.  Machines  for  coating  fabrics.  1519. 
Jan.  26. 

Leather,  Ltd.,  and  Longthorne.  Textile  fibre 
prinking  processes.    1941.    Feb.  2. 

Marks  (Du  Pont  de  Nemours  and  Co.).  Pro- 
duction of  coated  fabrics.    830.    Jan.  14. 

Marks  (Du  Pont  de  Nemours  and  Co.).  1180, 
1182.  1183.     See  under  V. 

Poulson.  Sizing  textile  fabrics,  etc.  1585. 
Jan.  28. 

Stutely.  Means  for  producing  ornamental 
effects  on  textile  materials.   924.   Jan.  16. 

Complete  Specifications  Accepted. 

17.497(1916).  Farrar  and  Whitehead.  Dyeing 
machines.     (112,482.)    Jan.  23. 

869  (1917).  Sanderson  and  Sanderson.  See 
under  V. 

9118  (1917).  Mohs.  Fulling  and  materials  for 
use  therein.   (110,343.)  Jan.  30. 


VII.— ACIDS:    ALKALIS;    SALTS;    NON- 
METALLIC  ELEMENTS. 
Applications. 

Adams  and  Greenwood.  Manufacture  of  hvdro- 
gen.     1383.     Jan.  24. 

Ashcroft.  Manufacture  of  alkali-metal  salts  and 
by-products  from  alkali-metal  alloys.  1628. 
Jan.  28. 

Backstrom.  Cederberg, and Kyhlberger.  Fixation 
of  nitrogen  for  producing  ammonia  or  ammonium 
salts,  etc.    1558.    Jan.  26.    (Sweden.  Jan.  3,  1917.) 

Backstrom.  Cederberg,  and  Kyhlberger.  Pro- 
duction of  ammonia.    1559.  1560.    Jan.  26. 

Bailey,  Denny,  and  Dunk.  Production  of 
pinnionium  peichlorate.     1058.     Jan.  18. 

Bakei.  Recovery  of  ammonium  chloride  from 
ammoniacal  liquor  with  the  extraction  of  cyanides, 
etc.    1211.    Jan.  22. 

Barbet  et  Fils  et  Cie.  Producing  chemically- 
pure  ox\  gen  and  nitrogen  from  the  air.  1698.  Jan. 
29.    (Fr.,  Jan.  31.  1917.) 

Bayeux  and  Richard.    933.    See  under  XI. 

Bei'toya.  Manufacture  of  a.lkaline  tungstates 
and  molybdenates.    1970.    Feb.  2. 

Blacker.  Machine  for  breaking  up  caustic  soda, 
etc.    1154.    Jan.  21. 

Boake.  Roberts,  and  Co.,  and  Durrans.  Produc- 
tion of  sulphuryl  chloride.    1520.     Jan.  26. 

British  Potash  Co.,  ?,nd  Chance.  Method  of 
obtaining  pota^sh  compounds.     1887.     Feb.  1. 

Calvert.  Production  of  cyanide  a,nd  cyanogen 
compounds.     1248.     Jan.  22. 

Dutt  and  Dutt.  Manufacture  of  magnesia  and 
calcium  chloride.    1708.    Jan.  29. 

Dzierzgowski  and  Polzeniusz.  Production  of 
nitrates/  1762.    Jan.  30. 

Eden.     815.     See  under  XVI. 

Ekeley  and  Stoddard.  Extraction  of  acids  of 
heavy  acid-forming  elements.    1390.    Jan.  24. 

Ekeley  and  Stoddard.  Process  for  obtaining 
pure  tungstates.     1391.  Jan.  24. 

Heap  and  Newberv.  Manufacture  of  metal 
halides.    1677.    Jan.  29. 

Jacoby.  Production  of  chlorsulphonic  acid. 
1622.    Jan.  28. 

Jones  and  Partington.  Manufacture  of  am- 
monium nit-ate.    1874.    Feb.  1. 

Marks.  (Huttenwerk  Niederschoneweide  A.-G. 
vorm.  J.  F.  Ginsberg).  Manufacture  of  copper 
compounds.     1817.  Jan.  31. 
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Marks  fH&ttenwerk  Niedersch&neweide  A.-G. 
vorm.  .1.  P.  (Hsaberg).  Manufacture  and  use  of 
copper  protoxide.    1878.    Peb.  1. 

Mills.  Packard,  and  Packard  and  Co.  Chambers 
used  in  manufacture  of  sulphuric  acid.  872.  Jan.  16. 

Norsk.'  Aktiis.  Iskal.  for  Elekt.rokemi.sk  [ndustri. 
Manufacture  of  aluminium  compounds  poor  in 
iron.     1403.    Jan.  24.     (Norway.  Jan.  24.  1917.) 

Pease.  Extraction  of  ammonia  from  gases  and 
vapours,  and  production  of  nitrogen  compounds. 
1063.  Jan.  is. 

Pease.  Extraction  of  nitrogen  from  gases,  and 
its  conversion  into  nitrogen  compounds.  1453. 
Jan.  -'4. 

Soc.  l'Air  Liquide.  Conversion  of  liquid  syn- 
thetic ammonia  into  a  solid  product.  1713.  Jan. 
29.     (Fr..  Aug.  2.">,    1!)17.) 

Soc.  Industrielle  de  Produits  Chimiques.  Process 

for  isolating  salts  of  chromium.  1400.  Jan.  25. 
<Fr..  Aug.  2.  1917.) 

Soc.  Industrielle  de  Produits  Chimiques.  Trans- 
forming alkaline  monochromates  into  bichrom- 
ates. 1407.    Jan.  25.    (Fr..  Aug.  31.  1917.) 

Twynam.     1149.    Set   under  X. 

Complete  Specifications  Accepted. 

266  (1917).  Khrhardt  and  Ehrhardt.  Manu- 
facture of  anhydrous  sodium  hvdrosulphites. 
(112.491.)     Jan.  23. 

1291  (1917).  Tucket  and  Kelley.  Reclamation 
of    bichromates.     (105.222.)     Jan.    23. 

litis:  (1917).  Llewellyn,  Spence,  and  Spence 
and  Sons.  Production  of  aluminous  compounds. 
(112,881.)     Feb.  6. 

VT.IL— GLASS  ;    CERAMICS. 

Application. 

Howard.  Method  of  delivering  glass  from 
furnaces.    1180.   Jan.  21. 

('(i.mi'i.ktk  Specification  Accepted. 

2437  (1916).  Koepp  und  Co.  Enamels  for 
enamelling  iron.    (100.777.)    Jan.  31. 

IX.— BUILDING  MATERIALS. 
Applications. 

Brazier  and  Green.  Roofing  materials.  1909. 
Feb.  2. 

Surie.  and  Suristone,  Ltd.  Insulating -material 
for  cold  storage.    992.    Jan.  17. 

X.— METALS  ;     METALLURGY.    INCLUDING 

ELECTRO-METALLURGY. 

Applications. 

Amiable.  Extraction  of  tin  from  its  ores.  1271. 
Jan.  22. 

Armstrong.    Metallurgy  of  zinc.    1603.    Jan.  28. 

Ashcroft.  Treatment  of  lead  and  zinc  ores  or 
products.   910.   Jan.  16. 

Ashcroft.      1628.     See  under  VII. 

Balfour,  Bray,  and  British  Oxygen  Co.  Treat- 
ment of  iron  ores,  etc.,  for  use  as  catalysts.  1337. 
Jan.  23. 

Balfour.  Treatment,  of  graphitic,  etc..  refractory 
ores.    1 446.    Jan.  25. 

Barfield  and  Wild.  Indicating  condition  of 
steel,  iron,  or  other  magnetisable  metal  during  heat 
treatment.     1905.     Feb.  1. 

Brooklield.  Gaunt,  White,  and  Tylor  and  Sons. 
Smelting  furnaces,  etc.    802.    Jan.  14. 

Brooklield.  Gaunt.  White,  and  Tylor  and  Sons. 
Furnaces  fc,r  smelting  and  refining  metallic  swarf, 
etc     so:;,  804.    Jan.   1  I. 

Donald.  Open-hearth,  etc.,  metallurgical 
furnaces.     1229.     Jan.  22. 

Fletcher.    Puddling  iron.    920.    Jan.  10. 

Martin  and  Richards.  Furnaces  for  roasting 
ores.     1174.     Jan.  21. 
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Metalloids,    Ltd.,    and    Perry. 
scaling  apparatus.    981.    Jan.  17. 

Phillips  Means  for  protecting  metals  from 
destructive  action  of  sea  water.     1799.     Jan.  31. 

Rouse.  Manufacture  of  iron  and  steel.  1557. 
Jan.  26. 

Stabilimenti  Biak,  Ing.  A.  Pouchain.  Manu- 
facture of  alloys  containing  nickel  and  zinc.  1710. 
Jan.  29.    (Ital..  Oct.  23,  1910.) 

Thermalloy,  Ltd.,  and  Vautin.  Ignit.able 
metallic  mixtures.      1003.     Jan.   17. 

Twynam.  Recovery  of  potash  salts  in  manu- 
facture of  pig  iron.    1149.    Jan.  21. 

Complete  Specifications  Accepted. 

13.996  (1916).  Considere  and  Bethell.  Appar- 
atus for  recovering  tin  from  waste  material. 
(112.471.)  Jan.  2.'. 

18.505  (1916).  Maass.  Zinc  alloys.  (112,487.) 
Jan.  23. 

285  (1917).  Semmler.  Method  of  utilising  the 
waste  heat  of  slag.    (112.792.)    Feb.  0. 

447  (1917).  Gill  (Nathan).  Flux  for  use  in 
brazing  east  iron  and  other  metals.  (112,500.) 
Jan.  23. 

843  (1917).  Foster.  Blast-furnaces.  (112,513.) 
Jan.  23. 

935  (1917).  Cowper-Coles.  Electrodeposition 
of  copper.    (112,510.)    Jan.  23. 

4955  (1917).  Norsk  Elektrisk  Metalindustry 
Aktieselskap.  Condensers  for  zinc  vapours. 
fl05.559.)     Feb.  li. 

5210  (1917).  Hall.  Melting  furnace.  (112,559.) 
Jan.  23. 

5453  (1917).  Lockwood.  Obtainment  of  gold 
and  silver  from  their  ores.     (112,876.)   Feb.  6. 

9169  (1917).  Wild  and  Barfield.  Electrical 
furnace  for  hardening  steel  and  the  like.  (1 12.731 . ) 
Jan.  30. 

9170  (1917).  Wild  and  Barfield.  Indicating  the 
condition  of  steel,  iron,  or  other  magnetisable 
metal  during  heat  treatment.     (112.894.)    Feb.  6. 

10,532(1917).  Fisher  and  Fisher.  Blastfurnaces. 
(112.589.)    Jan.  23. 

XL— ELECTRO-CHEMISTRY. 
Applications. 

Bayeux  and  Richard.  Ozonising  apparatus.  933. 
Jan.  16.    (Fr.,  Feb.  5,  1917.) 

Etchells  and  Greaves.  Steadying  the  arc  dis- 
charge in  electric  furnaces.      1012.     Jan.  18. 

Hornby.    Electric  accumulators.    1313.    Jan.  23. 

Johnson  (Commercial  Truck  Co.).  Secondary 
or  storage  cells  or  batteries.    1907.    Feb.  1. 

Marks  (Hiittenwerk  Niederschoneweide  A.-G. 
vorm.  J.  F.  Ginsberg).  Electrolytic  baths.  1879. 
Feb.   1. 

Thorowgood.  Renovation  of  electric  batteries. 
1219,  1220.     Jan.  22. 

White  (Industrial  Electric  Furnace  Co.).  Elec- 
tric  furnaces.      1896.     Feb.    1. 

Complete  Specifications  Accepted. 

14.439  (1916).  Sa\ille.  Electrodes  for  storage 
batteries.    (112.470.)    Jan.  23. 

935  (1917).     Cowper-Coles.     See  under  X. 
9109  (1917).    Wild  and  Barfield.    See  under  X. 

XII.— FATS  ;    OILS  :    WAXES. 
Applications. 

Bettwood,  Downs,  and  Turnill.  Extraction  of 
oil  from  vegetable  seeds,  nuts,  etc.    1783.    Jan.  31. 

Harman.  Soap  or  soap  powder,  etc.  1203. 
Jan.  22. 

McComb  and  McComb.  Detergents  or  washing- 
compounds.     1413.     Jan.  2  1. 

Meyer.  Conversion  of  fatty  acids  with  several 
double  compounds  or  of  their  glycerides  into  oleic 
acid-like  fatty  acids  or  their  soaps.    1044.   Jan.  28. 
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Schmid.  Manufacture  of  a  substitute  for 
sericin  soap.    805.    Jan.  14.    (Switz.,  Sep.  4,  1917.) 

Winters.  Extracting  oil  from  seeds,  beans,  nuts, 
offal,  etc.     1412.     Jan.  24. 

Witter.  Treatment  of  linseed  oil  residual  fatty 
acids  and  utilising  same  as  oil  for  paint  or  for 
oxidation  for  manufacture  of  linoleum.  1750. 
Jan.  30. 

Complete  Specification  Accepted. 

10,586  (1917).  Harrison  (Bartlett  and  Snow  Co.). 
Percolators  for  use  in  extracting  oil  by  solvents. 
(112,590.)    Jan.  23. 

XIII.— PAINTS  ;    PIGMENTS  ;    VARNISHES  : 

RESINS. 

Applications. 

Bailey.  Manufacture  of  anti-  fouling  paints. 
1372.     Jan.  24. 

British  Emaillite  Co..  and  Goldsmith.  Produc- 
tion of  dopes.    1554.  1555.     Jan.  26. 

British  Thomson-Houston  Co.  (General  Electric 
Co.).  Manufacture  and  application  of  japan. 
988.     Jan.  17. 

Craven,  and  Yorkshire  Dyeware  and  Chemical 
Co.  Linoleum  and  linoleum  cement.  1600. 
Jan.  28. 

Farnell.  Composition  for  coating  surfaces  to 
protect  them  from  atmospheric,  etc.,  conditions. 
1546.     Jan.  26. 

Reihl.  Manufacture  of  paint  oils,  waterproofing 
oils,  and  lithographic  varnishes.    1856.    Feb.  1. 

Wiedemann.  Dopes,  varnishes,  paints,  etc. 
1382.     Jan.  24. 

Witter.     1750.    See  under  XII. 

XIV.— INDIA-RUBBER  ;     GUTTA-PERCHA. 

Applications. 

Carper  and  Tulloch.  Solvents  for  india-rubber, 
etc.    1630.    Jan.  28. 

Dunlop  Rubber  Co.,  and  Twiss.  Reclaiming 
rubber     980.    Jan.  17. 

Complete  Specification  Accepted. 

15,342  (1916).  Lintner  and  Co.  Process  and 
apparatus  for  coagulating  latex.  (108,298.)  Jan.  30. 

XV.— LEATHER  ;     BONE  ;    HORN  ;     GLUE. 
Applications. 

Buchanan.  Waterproofing-compound  for  leather 
and  hides.    S12.   Jan.  14. 

Dickson.  Ma  nine  for  facilitating  treatment  and 
handling  of  hides,  skins,  etc..  in  tanning,  etc. 
1668.     Jan.  29. 

Grime.  Manufacture  of  gelatins,  animal  size, 
and  glue.    1224.    Jan.  22. 

Marks  (Du  Pont  de  Nemours  and  Co.).  Process 
for  producing  artificial  leather.  1178,  1179. 
Jan.  21. 

Smith.    Substitute  for  leather.    1838.    Feb.  1. 

XVI.— SOILS  ;    FERTILISERS. 
Applications. 

Brown,  and  Simon-Carves,  Ltd.  Apparatus  for 
manufacture  of  artificial  manures.    1793.    Jan.  31. 

Eden.  Apparatus  for  manufacture  of  super- 
phosphate, etc.     815.    Jan.  14. 

Complete  Specification  Accepted. 

1881  (1917).  Lipman.  Fertilisers.  (104.174.) 
Jan.  30. 

XVII.— SUGARS  ;    STARCHES  ;    GUMS. 
Application. 
Anderschou.  Lambshead,  and  Ramsay.     Treat- 
ment of  carbohydrates  to  render  them  suitable  for 
fermenting  or  re-fermentine  veast.      1670.    1671. 
Jan.  29. 


XVIIL— FERMENTATION  INDUSTRIES. 
Applications. 

Anderschou.  Treatment  of  brewers'  yeast  to 
render  it  suitable  for  baking  purposes.  1325,  1326, 
1327.     Jan.  23. 

Anderschou,  Lambshead.  and  Ramsav.  1670, 
1671.     See  under  XVII. 

XIX.— FOODS  ;  WATER  PURIFICATION  ; 

SANITATION. 
Applications. 

Anderschou.   1325,1326,1327.  See  under  XVIII. 

Beeton,  and  Trufood,  Ltd.  Drying  milk,  etc., 
into  powders.     1873.     Feb.   1. 

Ferguson  and  Gillespie.  Food  product  and 
beverage.    770.    Jan.  14. 

Ferguson  and  Peyton.  Method  of  food  produc- 
tion, distribution,  and  preservation.    1943.    Feb.  2. 

Hildebrandt.  Manufacture  of  meat  extract,  etc. 
1816.      Jan.  31. 

Hunter,  and  Simon-Carves,  Ltd.  Settling  tanks 
for  clarifying  liquids.     1734.    Jan.  30. 

Mapleton.  and  Mapleton's  Nut  Food  Co.  Pre- 
paration of  foodstuffs.    1069.    Jan.  18. 

Rasch.  Centrifugal  milk-separators.  874. 
Jan.   15. 

Scully.  Manufacturing  potatoes  into  potato 
flour.     775.     Jan.   14. 

Surie,  and  Suristone,  Ltd.     992.    See  under  IX. 
Complete  Specifications  Accepted. 

14,138  (1916).  Sherman.  Antiseptic  or  steril- 
ising agents  for  use  in  the  preservative  treatment 
of  meat.    (112.473.)    Jan.  23. 

404  (1917).  Bart.  Sterilising  and  preserving 
animal  and  vegetable  products  and  preparation 
of  inoculating  substances  and  vaccines.  (112,498.) 
Jan.  23. 

1061  (1917).  Candv.  Filtration  of  water. 
(112,672.)    Jan.  30. 

1294(1917).  Evans.  Obtaining  pure  water  from 
salt  water.     (112.679.)     Jan.  30. 

4651  (1917).  Heyi  and  Baker.  Means  for 
rendering  water  radio-acti ve      (112.865.)     Feb.  6. 

7105  (1917).  Boake,  Roberts,  and  Co.,  and 
Rendle.      See   under    IV. 

XX.— ORGANIC    PRODUCTS;       MEDICINAL 
SUBSTANCES  ;   ESSENTIAL  OILS. 
Application. 
Haworth    and    Irvine.        Preparation    of    alkyl 
sulphates.     1796.    Jan.  31. 

Complete  Specifications  Accepted. 

204   (1917).     Oman.     See  under  V. 

283  (1917).  Momose.  Preparation  of  antigene 
for  tubercle  bacilli.     (103.29S.)     Jan.  23. 

404(1917).   Bart.   See  under  XIX. 

1166  (1917).  lmray  (Soc.  Chem.  Industry  in 
Basle.)  Manufacture  of  therapeutically  valuable 
compounds  of  the  acridine  series.  (112,809.) 
Feb.  6. 

2921  (1917).  Parke.  Davis  and  Co.  Anaesthetic 
bodies.    (105,745.)    Feb.  6. 

7105  (1917).  Boake,  Roberts,  and  Co.,  and 
Rendle.    See  under  IV. 

10,586  (1917).  Hairison  (Bartlett  and  Snow  Co.). 
See  under  XII. 

XXII.— EXPLOSIVES  ;    MATCHES. 
Applications. 

James,  Jones,  and  Lewis.  Manufacture  of 
explosives.    1517.    Jan.  26. 

Landrin.  Manufacture  of  explosives.  1349. 
Jan.  23.    (Ft.,  Nov.  13,  1917.) 

XXIII.— ANALYSIS. 
Application. 
Nielsen.   Photometers.   1473.    Jan.  23. 
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I.-OENERAL;  PLANT;  MACHINERY. 
I  apparatus;     Notes    mi    — — .     F.    Pope. 

Met.  and  Chein.  Bag.,  1017,  17,  704—700. 
'I'm:  common  t\|>e  ol  Fusion  apparatus  consists  of 
a  east  iron  pol  with  agitator  <->r  the  horse-shoe, 
gate,  or  other  shape,  Bui  rarely  of  the  cone  or 
propeller  type.  The  agitator  and  shaft  should 
be  cast  in  one  piece,  as  trouble  arises  if  bolts  axe 
used  in  positions  exposed  to  the  melt.  Agitators 
for  autoclaves  should  be  strongly  made,  i>ut  the 
-haft  should  he  as  small  as  possible  as  it  has  to 
carrj  a  i  unbalanced  pressure,  tending  to  push  it 
out  of  the  autoclave.  In  vertical  steel  autoclaves 
working  at  moderate  pressure,  the  use  of  sloping 
shaft  agitators  has  advantages.  Bottom  discharge 
ran  be  most  easily  attained  when  the  pot  is  gas- 
fired.  In  such  cases  ordinary  valves  and  cocks 
are  impracticable.  A  phis  valve  with  seat  and 
plug  of  a  suitable  metal  in  a  horizontal  run-off 
tube  at  the  bottom  of  the  pol  can  be  used.  An 
alternative  method  is  to  have  the  run-off  pipe 
water-cooled,  whereby  it-  is  closed  by  a  plug  of 
solidified  charge,  which  melts  when  (he  water  is 
drawn  off  and  allows  the  pot  to  bo  discharged. 
The  shaft  should  he  lubricated  with  hard  grease, 
not  with  oil.  The  design  of  safety  valves  and 
ire  gauges  requires  care  to  avoid  their  being 
plugged  and   rendered    inoperative  by  the  melt. 

I.-.-1  autoclaves  should  be  cast  bottom  down 
with  heavj   sink  heads  to  be  machined  off.    Forged 

steel  i-  better  than  cast  steel  for  large  autoclaves. 
When  an  enamelled  lining  is  used,  the  space  between 
it  and  the  outer  shell  should  be  Oiled  by  running 
in  molten  lead  or  other  suitable  metal. — II.  J.  11. 

Patents. 

'  Method  and  apparatus  for  separating 

and  (he  formation  of  products  thereby.     A.  flfond, 

London.      Iiom   I..  Bradley.  East  Orange,  N.J., 

and   W.    A.   Schmidt,   Los   Angeles,  Cal.,   U.S.A. 

Kng.  Pat.  112,153,  Dec.  21,  1010.     (Appl.  No. 

18,303  o,  1016.) 

See  r.s.  Pat.  1,221,505  of   1917 ;   this  J.,   1917, 

The  process  may  be  applied  to  the  removal 

of  chlorine  from  gases  by  injection  of  finely-divided 

calcium     hydroxide;     the     removal     of     sulphur 

dioxide,  ammonia,  or  the  like  from  gases  by  injection 

Of  finely-divided  charcoal;  the  separation  of  sulphur 

dioxide    from    air    by    injecting    a    finely-divided 

catalyst,  such  as  iron  oxide,  shromiuzn  oxide,  or 

the  like,  to  convert  it  into  sulphur  trioxide;  the 

drying   Of    air   for    blast-furnaces    by   injecting   a 

dehydrating   agent,    such    as   pulverised   calcium 

chloride;   and    in   the   synthesis  of   ammonia  from 

nitrogen  and  hydrogen  by  injecting  an  absorbing 

agent   for  the  ammonia,  ci/.,  phosphoric  acid  or 

boric  acid,  into  the  gaseous  mixture. 

Filters;    Cloth .     \V.  Boby,   London.     Eng. 

Pat.  112,159,  Dec.  22.  liilii.  (Appl.  No.  18,39-1 
of  1916.) 

A  PERFORATED  tube  is  covered  with  a  casing  Of 
Hlter  cloth  woven  from  line  wire  or  hair  and  is 
enclosed  in  an  outer  tubular  casing.  The  liquid 
to  be  filtered  is  forced  into  the  casing  and  the  clear 
liquid  passes  through  the  lioth  into  the  interior 
of  the  perforated  tube  to  the  exit.  The  filter  is 
cleaned  by  reversing  the  flow.  (Reference  is 
directed  hi  pursuance  of  Sect.  7.  Sub-sect.  4.  of 

the  Patents  and  ]>.sign~  \.t,  1907.  to  Kng.  Bats. 
A200  of  1.SS7.  1(5,99(5  of  1891,  18,710  of  1908,  and 
12,681  of  1910.)— \V.  II.  C. 

Aerating    liquids  ;      Machine.*    for    .     C.     W. 

Wallace  Bruce  and  Co.,  Ltd.,  and  E.  S.  Jones, 
Newcastle-upon-Tyne.  Kng.  Bat.  112.105,  Dec. 
27.  1916.     (Appl.  No.  is. 517  of  L916.) 

The   supply   of   unaerated   liquid   to   the   mixing 


chamber  is  controlled  i>\  a  float  in  the  reservoir 
of  a  rated  liquid,  so  thai  when  the  level  of  liquid 
in  the  reservoir  reaches  a  predetermined  height 
the  supply  of  unaerated  liquid  is  cut  off. — \V.  II.  C. 

Syphons  for   corrosive   and   other   liquids'.     P.    J. 

Channon,  DomOch,  Dumfries.  Eng.  Pat. 
112,188,  Feb.  L3,  1917.  (Appl.  No.  2100  of 
1917.) 

The  leg,  2,  of  the  si- 
phon is  inserted  into 
the  reservoir  of  li- 
quid, whereby  the 
liquid  raises  I  h  e 
^^  valve,  3,  and  partly 

^\\  fills     the    space    be- 

tween the  tubes,  1 
and  2.  By  blowing 
through  the  mouth- 
piece, 6,  with  the  tap 
open,  the  liquid  is 
forced  up  the  tube,  1 , 
and  starts  the  siphon, 
the  valve,  3,  closing 
by  the  pressure.  The 
tap.  0,  is  then  closed 
and  the  siphon  con- 
tinues to  act. 

— W.  H.  C. 


Pulps  ;  Process  of  replacing  solvents  in  — ■ — .  G-. 
Moore,  Joplin,  AIo.  U.S.  Pat.  1.218,371,  Nov. 
27,  1917.     Date  of  appl.,  -Mar.  3,  1915. 

In  a  process  of  replacing  the  solvent  in  pulps, 
the  solids  are  allowed  to  settle  from  the  slimes  and 
are  then  moved  in  the  form  of  a  settled  mass,  in 
one  direction  in  the  replacing  liquid,  the  latter 
moving  in  the  opposite  direction,  but  having  its  mo- 
tion retarded  at  the  surface  so  as  to  form  a  practically 
quiescent  area  into  which  the  lighter  solids  rising 
through  the  advancing  liquid  are  directed.  At 
intervals  the  advancing  liquid  is  divided  into  a 
number  of  horizontal  layers  and  the  solids  which 
separate  in  the  several  layers  are  returned  to  the 
mass  of  settled  solids. — J.  II.  P. 

Centrifugal    machine.     E.     It.    Curtis,     Guildford. 

Eng.  Pat.    112.339,  Feb.  12,  1917.     (Appl.  No. 

2107  of  1917.) 
See  U.S.  Bat.  1,248,821  of  1917  ;  this  J..  1918,40  a. 

Apparatus  for  mechanically   separating   materials. 
Eng.  Pat.  112,227.     See  U.K. 

Outlet   for  acid  receptacles.     U.S.   Bat.    1,249,728. 
See  VII. 

(las-fired  furnaces   for  pottery  and  other  purposes. 
Kng.   Pat.   112,305.     See  VIII. 


IIa.— FUEL;   GAS;    MINERAL  OILS  AND 
WAXES. 

Coal  storage  ;  Modern  methods  of  — ■ — .  Ch  F. 
Zimmer.  Engineering,  1918,  105,  30 — 32, 
57 — 00. 

ESTABLISHMENTS     depending     upon     rail     service 
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require  to  store  at  least  33%  of  their  annual  coal 
consumption  ;    those  depending  on  water  carriage 
should  store  66%,  and  a  stock  equal  to  6  or  8 
weeks'  consumption  should  be  kept  even  by  works 
situated    near    collieries.     The    theory    that    iron 
pyrites  and  marcasite  are  factors  in  spontaneous 
heating   of   coal    is  not  borne  out  by  experiments 
though  it  is  possible  that  they  may  indirectly  help 
through   the   production   of   ferrous   oxysulphate. 
Bruigum  (Het  Gas  ;  through  Gas  World,  June  24, 
1916)  states  that  humin  and  humic  acid  are  the 
dangerous    constituents.     Humin,    which    is    the 
residue    left  when   the  coal  has    been    extracted 
with  benzene  or  the  like  to  remove  bitumen,  and 
then  with  caustic  soda  solution,  to  remove  humic: 
acid,  consists  principally  of  cellulose,  and  under- 
goes    gradual     combustion     during     weathering. 
Humic  acid  will  take  up  much  free  bromine  and 
also  ozone,  the  latter  forming  ozonides,  which  are 
decomposed  in  the  presence  of  moisture  with  forma- 
tion of  carbon  dioxide  and  liberation  of  heat.   Coal 
absorbs  a  good  deal  of  oxygen  but  holds  it  simply 
as  an  absorbed  gas,  and  chemical  combination  is 
very  slow  at  ordinary  temperatures,   but  as  the 
heat  increases  so  does  the  absorption  of  oxygen, 
and  progressively  rising  temperatures  result.    For 
an  effective  start,  however,  ozone  must  be  present, 
and  this  is  always  formed  when  water  evaporates : 
consequently  a  damp    heap  of    coal    commences 
weathering,  and  if  circumstances  are  favourable 
the  temperature  begins  to  rise,  and  the  hitherto 
inactive  oxygen  helps  in  the  chemical  deteriora- 
tion.    Hence  warm  weather  after  rain,  and  damp 
sea  air  laden  with  ozone  are  dangerous,  especially 
in  a  ship's  bunkers.     Compression  and  dumping 
from  a  height  are  also  causes  of  rise  of  temperature 
and  hence  sources  of  danger.     The  spaces  between 
"  large  "   and   "  nut  "   coal   provide   channels   for 
the   air  and  so  facilitate  oxidation.     During  the 
development  of  heat,  a  vapour  escapes  from  the 
stack  and  certain  acetylenic  gases  of  distinctive 
odour  are  evolved,  perceptible  at  a  considerable 
distance.     As  coal  is  a  poor  t  onductor  of  heat  and 
has  a  low  specific  heat,  its  temperature  may  rise 
rapidly  in  parts  where  no  cooling  air  currents  can 
penetrate.     When  a  fire  is  once  established  in  a 
coal  pile,  it  is  almost  impossible  to  extinguish  it 
with  water  or  steam,  the  only  plan  being  to  dig 
it  out,  though  in  a  hoppered  bunker  it  may  be 
quenched    by    flooding.     Chemical    extinguishers 
containing  ammonium  carbonate  are  better  than 
water  ;    in   some  cases  gas-works  ammonia  liquor 
is  effectual.     Screening  of  coal  to  eliminate  smalls 
and   dust   before   storage   is    very    advantageous. 
Air  penetration  is  beneficial  in  a  sta-k,  if  abundant, 
but    detrimental    once   heating   has    taken   place. 
Coal  recently  mined  or  freshly  broken  heats  more 
readily  than  older  coal  and  it  may  be  advisable 
to  re-handle  such  coal  after  two  months'  stacking. 
According  to  Parr    (see  this   J.,    1911.   408)  any 
method    of    storage  to  be  successful    must  either 
check   or   prevent   the   absorption   of   oxygen  to 
such  an  extent  that  the  generation  of  heat  shall 
not  proceed  faster  than  the  dissipation  and  loss 
of    heat    due    to    absorption    or    radiation.     The 
actual  height  of  storage  with  safety  depends  on 
the  character  of  the  coal.     The  installation  of  steam 
pipes  is  compulsory  in  American  vessels  carrying 
coal,   and   the   distribution   of   cylinders   of   com- 
pressed carbon  dioxide  with  fusible  plugs  through- 
out a  cargo  has  been  suggested.     The  height  of 
tin'  pile  is  not  snrli  an  important  factor  in  silos 
with  bottom  withdrawal  as  in  stack  heaps  on  the 
ground.     Where     site    values  are    high    storage 
in  heaps  as  high  as  possible  is  importfnt,  though 
15  to  20  ft.  is  a  maximum  for  safety.     The  kind 
of  coal  and  method  of  deposition,  however,  must 
be  considered.     The  practice  in  some  naval  yards 
is  to  stark  14  to  16  ft.  high,  but  in  some  eases  a 
34  ft.  stack  has  been  found  quite  safe.     At   the 
English  gas  works  in  Berlin  60,000  tons  of  English 


coal  has  been  regularly  staeked  in  piles  of  50  ft., 
whilst  German  coal  stored  in  piles  of  16  to  26  ft. 
has  heated,  and  in  some  cases  caught  fire.  In  any 
case,  all  coal  stored  in  the  open  depreciates  in 
calorific  value,  the  more  so  with  soft  and  friable 
qualities. 

White  (tins  J.,  1917,  24)  found  that  the 
chemical  change  produced  in  Pittsburgh  and 
Fairmont  gas  coal  which  had  been  kept 
in  the  open  for  five  years  was  too  small  to  be 
recognised  by  analysis.  Storage  in  the  open  for 
3  J  years  has  been  found  to  have  practically  no 
effect  on  the  gas-making  properties  of  the  coal, 
but  has  a  deleterious  influence  on  the  quality  of 
the  coke  (see  this  J.,  1914,  1144).  "  Pocahontas  " 
coal  stored  four  years  under  cover  showed  a  loss 
of  calorific  value  to  the  extent  of  only  0-7  %.. 
Tests  made  by  the  Bureau  of  Mines  on  behalf  of 
the  U.S.  Navy  proved  that  the  deterioration  of  a 
properlv-staeked  coal  is  quite  insignificant  (see- 
this  J.,"  1912,  112).  Porter,  in  a  report  to  the 
Department  of  Mines  in  Canada,  states  that  the 
initial  temperature  of  coal  at  the  time  of  storage  is- 
important,  also  the  loss  of  coal  from  fire  in  the 
second  year  of  storage  is  about  half  that  in  the 
first  year,  due  to  protection  offered  by  the  older 
surface.  The  Bureau  of  Mines,  at  the  instance  of 
the  U.S.  Navy,  found  that  coal  stored  for  two 
vears  in  fresh  water  lost  nothing,  in  salt  water 
0-395  %  ;  indoors  exposed  to  air,  0-383  %  ;  outdoors 
uncovered,  0-997%. 

Methods    usually    employed    in   storing    are  : — 

(1)  An  ordinary  pile,  open  or  covered,  sides  gener- 
ally open  ;  (2 )  in  pockets  or  silos,  open  at  the  base 
and  capable  of  drainage  ;  (3)  under  water.     Method 

(2)  is  more  rational  than  (1)  and  prevents  the 
accumulation  of  small  coal,  and  the  coal  at  the 
deepest  part  of  the  pile  is  kept  sufficiently  in 
motion  for  the  bulk  to  be  slightly  broken  every 
time  coal  is  withdrawn,  thus  minimising  spon- 
taneous heating  and  making  admissible  a  higher 
pile  ;  a  large  outlet  is  an  advantage  because  of 
ventilating  and  cooling  and  also  preventing 
bridging  of  large  pieces  likely  to  cause  blockage. 
Method  (3)  is  probably  the  most  expensive,  but 
in  the  end  the  most  economical  ;  fresh  water  is. 
quite  as  effectual  as  sea  water.  At  Chicago  12' 
pits  80  ft.  by  25  ft.  by  16  ft.  deep  were  employed, 
holding  together  1-4,000  tons  of  coal  under  water 
without  apparent  deterioration  ;  the  largest  plant 
for  this  purpose  is  at  Brunot's  Island,  Pittsburgh, 
consisting  of  a  pit  of  ferro-concrete  800  ft.  long, 
150  ft.  wide,  and  25  ft.  6  in.  deep,  with  sides  sloping 
at  45°,  which  will  hold  a  maximum  of  100,000  tons 
of  coal.  Coal  recovered  from  the  battleship 
"Maine"  which  had  been  submerged  14  years, 
showed  a  heating  value  of  8588  calories  and  had 
deteriorated  160  calories,  or  1*9%.—  T.  H.  B. 

Hydrogen  ;    Absorption  of  by  sodiurnToIeate. 

Reagents  for  use  in  gas  analysis.  VI.  IR.  P. 
Anderson  and  M.  II.  Katz.  J.  Ind.  Eng.  Chem., 
1918,    10,  23—24. 

Bosshard  and  Fischli  (this  J.,  1915,  1079)  suggest 
the  use  of  a  solution  of  sodium  oleate  containing 
nickel  in  suspension  for  the  absorption  of  hydrogen 
in  gas  analysis.  The  authors  prepared  metallic 
nickel  by  the  reduction  of  nickelous  oxide  by 
hydrogen  at  340°  C,  keeping  the  metal  out  of 
contact  with  air  after  production,  and  they 
employed  a  10  %  solution  of  sodium  oleate  for 
most  of  their  experiments,  stronger  solutions 
solidifying  too  rapidly  to  be  of  use.  They  found 
that  absorption  of  hydrogen  by  the  above  reagent 
was  very  incomplete  under  all  the  conditions  they 
employed,  and  they  gave  up  the  attempt  to  find 
conditions  of  complete  absorption,  finding  that 
the  method  had  several  objections  which  render 
it  of  little  value.— I,.  A.  C. 
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<•  vapour  :   Determination  of .    Reagents 

for  use  in  gas  analysis.     VII.     li.  P.  Anderson. 
.1.    End.    Eng.  Chem.,    L918,    10,  25     26. 

athor  summarises  various  methods  for  the 
determination  of  benzene  vapour  in  gas,  and 
suggests  a  method  in  which  a  measured  quantity 

-  containing  benzene  vapour  is  placed  in 
contact  with  benzene  in  a  special  apparatus,  and 
Hie  increase  in  volutin-  i-i-ail.  By  determining 
what  the  im  rease  would  ha-,  e  been  bad  there  been 
no  benzene  vapour  present,  the  amount  actually 
present  can  be  determined.  A  standard  apparatus 
bas  not   >  el    been  produced.     L.  A.  C. 


[Oil]  refining  process  :  The  Trumble 


N.  W. 


Thompson.     Amer.    Boc.     Mech.     Eng.,     Dec, 
1917.     Bngineering,    1918,    105,   o:i — 1>5. 

crude  oil  enters  the  plant  through  a  6  in. 
main,  passing  Oral  of  all  through  six  coolers. 
These  are  of  the  horizontal  tubular  type.  :;ii  in.  in 
diameter,  with  sixty-two  2  in.  by   18  ft.  tubes. 

The  oil.  entering  at  tin-  hottoiu.  Hows  through  the 

tubesj  making  four  passes,  and  leaves  at  the  top, 
passing  on  to  four  heat-exchangers,  each  48  in. 
in  diameter  and  containing  178  tubes  2  in.  by  18  ft. 

These  heat -exchangers  arc  connected  in  scries. 
and  the  oil.  on  leaving  the  last,  passes  on  to  the 
beater  pipes.  Bare  the  How  of  oil  is  split  in  two, 
each   half   passing   in  series   through   72   lengths 

(1SJ    ft.)    of     l-in.     pipe,    flowing     backwards    and 

forwards,  but  upwards  at  all  times,  and  then  into 
the  top  of  lh'-  evaporator.  Both  the  heater  pipes 
and  the  ev&]  orator  are  heated  by  Hue-gases.  The 
evaporator  consists  of  a  closed  vertical  cylindrical 
shell.  Inside  is  a  centra!  vertical  pipe  having 
umbrella-shaped  devic  is  ("  spreader  hoods  "j 
attached  thereto  at  intervals.  The  oil,  fed  to  the 
apes  "f  these  hoods,  Hows  down  over  their  sides 
in  a  thin  tilm.  striking  against  the  interior  wall 
of  the  evaporator,  which   is  separated  from  the 

lower  edges  of  the  hoods,  and  (lowing  down  the  wall 
in  a  thin  continuous  film.  The  central  vertical 
pipe  is  provided  with  perforations  under  each  of 
the  hoods,  through  which  the  vapour  passes  off. 
Lateral  connections  through  the  walls  of  the  cham- 
ber convey  the  vapour  through  an  oil  separator 
similar  to  a  steam  separator,  the  oil  passing  back 
to  the  bottom  of  the  evaporator.  The  vapour 
then  passes  through  six  large  dephlegmators  in 
series,  a  system  of  water  circulation  serving  as  a 
cooling  medium.  From  some  of  these,  the  i-on- 
densed  liquid  is  a  finished  product  ;  from  others 
it  is  an  intermediate  product.  The  residuum  in 
the  bottom  of  the  evaporator  is  drawn  off  at  a 
constant  head  and  is  used  as  a  heating  medium 
in    the    separators    and    lei! -exchangers,    through 

which  it  flows  counter-i  urrent  to  the  crude  oil. 
On  leaving  the  last  of  the  series,  it  passes  on  to 

Storage  tanks.  At  the  bottom  of  the  evaporators. 
separators,  and  dephlegmators  are  superheated 
steam  coils  to  agitate  the  liquid  and  expel  the 
lower  boiling-point  fractions.  The  separators  are 
re-run  -tills  for  distillates  from  the  bottoms  of  the 
dephlegmators,    or  from  any  other  source,  which 

n I  fractionating.     The  distillate  flows  through 

a  series  of  --ix  compartments  over  pipes  through 
which  there  is  a  regulated  flow  of  a  suitable 
heating  medium,  e.g.,  evaporator  residuum.  The 
vapours  generated  pass  oil  through  openings  at 
the  top  of  tic-  compartments  and  are  condensed. 
The   following   advantages   are   claimed    for   this 

-- :  The  oil  while  being  vaporised  is  never 
exposed  to  any  action  tending  fo   "crack"  the 

in. nt-.  This  is  particularly  advantageous 
in  the  production  of  asphaltum  for  road  work. 
In  passing  through  the  apparatus  the  oil  is  not 
subjected  to  direct  heal  (or  anj  period  of  time, 
nor  in  the  quiescent  state,  thus  preventing  burning 

racking.  By  regulating  the  tires  and  flow 
of  oil,  a  uniform  proilut  can  be  obtained  in  any 


quantity.  The  system  is  economical,  only  11% 
of  the  crude  oil  being  used  as  fuel  and  the  loss  of 
non-condensable  gases  being  only  0-75%.  The 
amount  of  labour  required  is  small.-  I>.  A.  0. 

Patents. 
[Coal:]    Apparatus    for    mechanically    separating 
materials  \  from   rock}.     A.    Lotozky,   Char- 

lton",  Russia.     Eng.  Pat.  112,227,  May  1,  1917. 
(Appl.  No.  8372  of  1917.) 

1  x  an  apparatus  for  separating  coal  from  rock 
mechanically,  a  number  of  polished  discs,  spaced 
apart,  are  mounted  on  a  rotating  shaft  inclined 
to  tin-  vertical  at  an  angle  which  is  between  the 
angles  of  friction  of  the  coal  on  the  discs  at  rest 
and  in  motion.  The  mixed  coal  and  i-ock  are  fed 
on  to  the  discs  from  tangential  shoots  inclined 
downward,  parallel  to  the  plain-  of  the  discs,  and 
on  that  side  of  the  discs  which  is  moving  in  the 
opposite  direction.  The  mixture  is  fed  into  the 
shoots  from  a  box  having  distributing  partitions, 
which  is  suspended  by  hangers  and  vibrated  by  a 

rotating  ratchet  below,  acting  through  a  spring 
which  may  be  adjusted  to  vary  the  vibration. 
The  coal  is  not  subject  to  centrifugal  force  due  to 
the  rotation  of  the  discs,  but  moves  downward 
directly  to  the  outlet  at  the  lower  edge  of  the 
discs.  The  rock,  owing  to  its  higher  coefficient  of 
friction,  is  carried  round  by  the  discs  to  an  outlet 
opposite  the  coal  outlet.  To  prevent  the  rock 
from  being  carried  past  its  outlet,  a  wooden  tongue 
is  provided  sliding  freely  between  two  parallel 
metal  strips,  resting  freely  on  the  disc,  and 
projecting  inwards  from  the  further  edge  of  the 
outlet.  The  inclination  of  the  whole  apparatus 
may  be  adjusted,  by  means  of  a  worm  gearing, 
about  a  horizontal  axis  coinciding  with  that  of  the 
driving  shaft  which  operates  the  discs  through 
Jn\  el  gearing.      \V.  b\  !■'. 

Fuel;    Manufacture    of   composition — ■ — .     C.    T. 

Hopkins,      Walthamslow.     Essex.      Eng.     Pat. 

112,341.     (Appl.     Nos.     2233,     Feb.     14,     and 

10,517.  Julv  21,  1017.)     Addition  to  Eng.  Pat. 

14,771,  Oct.  19,  1915  (this  J.,  1916,  826). 
A  mixture  of  small  coal  and  soot,  with  or  without 
other  ingredients,  is  mixed  with  water  to  a  semi- 
liquid  condition,  allowed  to  stand  for  not  more 
than  30  mins.,  and  the  floating  material  skimmed 
off.  The  liquid  carrying  the  lighter  suspended 
solids  is  decanted  and  allowed  to  settle  for  24  hours, 
and  the  clear  liquid  then  drawn  off.  This  liquid 
may  be  used  as  a  fertiliser,  or  as  a  pickling  bath 
for  iron  and  other  metals  preparatory  to  electro- 
lytic- treatment.  The  fine  sediment  dries  into 
solid  blocks  without  pressure  and  may  be  used  as  a 
fuel,  or,  with  the  addition  of  water,  may  be  used 
as  a  binder  for  coal,  coke,  cinders,  and  the  like. 
The  coarse  residue  from  the  original  mixture  may 
be  moulded  alone  or  mixed  with  the  binding 
material  described  above,  and  used  as  a  fuel. 

— W.  F.  F. 

Furnaces    far    the    combustion    of   pulverulent   fuel. 

J.    1-;.    Muhlfeld,    Bcarsdale,    N.Y.,   and   V.   Z. 

Cara.-risfi.   Bronxville.  X.Y.,  U.S.A.     Eng.  Pat. 

112,155,  Sept.  13,  1915.     (Appl.  No.   18,306  of 

1916.) 
Ix  an  apparatus  for  burning  pulverulent  fuel,  the 
mixed  fuel  and  air  are  injected  tangciitially  atone 
end  of  a  horizontal  cylindrical  preliminary  com- 
bustion chamber,  tie-  nozzle  being  inclined  to  the 
axis  of  tin-  chamber  so  as  to  produce  a  helical 
stream.  Tin-  angle  of  the  fu.-l  jet  may  be  varied 
so  as  to  vary  the  time  during  which  the  fuel  is  in 
the  chamber,  to  suit  different  varieties  of  fuel. 
A  trough  may  be  provided  in  the  bottom  of  the 
chamber  to  collect  any  solid  combustion  products, 
which  are  then  blown"  out  by  a  jet  of  compressed 
air.     The     burning    fuel     passes     into     a     main 

E  2 


84  a       Cl.  IIb.-DESTRUCTIVE  DISTILLATION.      Cl.  III.— TAR  AND  TAR  PRODUCTS.      [Feb.  28,  1918. 


combustion  chamber  and  thence  to  a  flue.  In  a 
modification,  the  fuel  is  injected  downwards  along 
the  inclined  bottom  of  the  combustion  chamber 
and  then  passes  upwards  through  the  chamber  in 
a  tortuous  path  formed  by  two  baffles  projecting 
alternately  from  opposite  sides  of  the  chamber  and 
extending  about  halfway  across.  A  zone  of 
retarded  flow  is  thus  produced  between  two  zones 
of  accelerated  flow,  and  an  additional  supply  of  air 
is  admitted  into  this  middle  zone.  This  may  be 
done  by  openings  in  the  walls,  or  by  making  the 
projecting  baffle  hollow  and  communicating  with 
the  atmosphere.  The  combustion  products  then 
pass  through  any  desired  heating  apparatus,  such 
as  boiler  tubes,  to  the  flue.  The  apparatus  is 
especially  suitable  for  use  with  the  apparatus  for 
feeding  pulverulent  fuel  described  in  Eng.  Pat. 
13,067  of  1915  (this  J.,  1917,  200)  and  is  described 
in  detail  as  applied  to  a  locomotive  furnace. 

— W.  F.  F. 

Aromatic  bodies  ;  Apparatus  for  the  manufacture  of 

■ from  petroleum  oils.     F.  W.  Mann,  Berkeley, 

and  M.  L.  C'happell,  El  Segundo,  Cal.,  Assignors 
to  Standard  Oil  Co..  Richmond,  Cal.  U.S. 
Pat.  1,249,444,  Dec.  11.  1917.  Date  of  appl., 
May  3,  1917. 
The  oil  to  be  treated,  mixed  with  the  neiessary 
volume  of  air  for  the  desired  reaction,  is  supplied 
to  a  converter  containing  a  contact  material.  A 
supply  of  liquid  fuel  is  burnt  within  the  converter 
under  such  conditions  as  to  produce  its  complete 
combustion  and  maintain  the  reaction  temperature, 
and  the  reaction  products  are  discharged  to  the 
suction  side  of  a  compressor  which  maintains  a 
pressure  below  atmospheric  in  the  converter.  The 
compressor  delivers  the  vapour  to  a  condensing 
system.  A  controllable  outlet  is  provided  in  the 
converter  on  the  side  of  the  contact  material 
opposite  to  the  air  supply  inlet. — W.  F.  F. 

Petroleum  oils  ;  Double  evaporator  and  process  of 

treating .     M.  J.  Trumble,  Los  Angeles.  Cal., 

Assignor  to  Simplex  Refining  Co.  LT.S.  Pat. 
1.250,052.  Dec. 11, 1917.  Date  of  appL.Dec.  5.1914. 

The  oil  is  heated  to  a  moderate  temperature  in  an 
evaporator,  and  the  vapour  drawn  off.  The 
residue  is  transferred  to  a  second  evaporator  where 
it  is  heated  to  a  liigher  temperature,  and  the 
residue  and  vapour  drawn  off.  The  latent  heat  of 
the  latter  vapour  is  recovered  by  passing  it  through 
a  heating  compartment  in  the  first  evaporator,  for 
the  preliminary  evaporation  of  the  oil. — \Y.  F.  F. 

Coal  :    Process  of  and  apparatus  for  treating  . 

C.  H.  Smith,  Short  Hills.  N.J.,  U.S.A.'  Eng. 
Pat.  106,084,  Dec.  21,  1916.  (Appl.  No.  18,295 
of  1916.)     Under  Int.  Conv.,  May  5,  1916. 

See  U.S.  Pat.  1,224,424  of  1917  ;  this  J..  1917,  636. 

Coal-gas  :      Manufacture    of .     A.     Waddell. 

Dunfermline,  Scotland.  U.S.  Pat.  1.249.864, 
Dec.  11,  1917.     Date  of  appl..  Feb.  29,  1916. 

See  Eng.  Pats.  5611  and  14.142  of  1915  ;   this  J., 

1916,  025. 


Hydrocarbons  ;    Process  of  transforming 


into 


other  hydrocarbons  relatively  poorer  in  hydrogen. 

Bostapli   Engineering   Co.,    Assignees   of    A.    S. 

Ramage,     Detroit,     Mich.,     U.S.A.     Eng.     Pat. 

106.080,  Sept.  21,  1916.     (Appl.  No.   13,428  of 

1916.)  Under  Int.  Conv.,  Apr.  27,  1916. 
See  U.S.  Pat.  1,224,787  of  1917  ;  this  J.,  1917, 
637.  (Reference  is  directed,  in  pursuance  of  Sect. 
7,  Sub-sect.  4,  of  the  Patents  and  Designs  Act, 
1907,  to  Eng.  Pat.  15,049  of  1913  ;  this  J.,  1914, 
S06.) 

Recovery  of  ammonium  chloride  from  ammoniacal 
liquor,  with  extraction  of  cyanides  and  other  valuable 
products.     Eng.    Pat.     112,329.     Ste    VII. 


Gas-fired   furnaces  for  pottery  and  other  purposes. 
Eng.  Pat.   112,365.     See  VIII. 


IlB. -DESTRUCTIVE  DISTILLATION; 
HEATING;    LIGHTING. 

Characteristics  of  sperm  oils  used  for  burning 
purposes.     Blakeley    and    Reilly.     See    XII. 

Preparation  by  the  distillation  and  by  the  combustion 
of  icood  of  acid  coagulants  and  their  effect  on  the 
quality  of  rubber.  Eaton  and  Whitby.  See 
XIV. 

Patexts. 

Electric  [incandescence]  lamp  or  other  vacuum  tulw 
having  a  copper  leading  wire.  T.  Yanai,  Gr. 
Ohtarii.  and  S.  Yago.  Tokvo,  Japan.  Eng.  Pat. 
103,648,  Jan.  2,  1917.  (Appl.  No.  90  of  1917.) 
Under  Int.  Conv.,  Jan.  26,  1916. 

Copper  wire,  to  be  used  as  the  leading-in  wire  of 
an  electric  lamp  or  other  vacuum  tube,  is  first 
hammered  or  rolled  to  a  suitable  form  to  give  a 
great  surface  area,  and  then  coated  with  a  layer  of 
oxide  on  its  surface  by  heating  or  by  immersion 
in  an  acid  or  alkaline  oxidising  bath.  The  wire 
is  thrust  through  a  heated  glass  rod,  and  the  whole 
afterwards  heated  to  a  high  temperature  to  bring 
about  combination  between  the  oxide  and  the 
glass. — B.  N. 

Process  for  the  jiurifiealion  of  crude  alcohols.     Eng. 
Pat.   112,166.     See  XX. 


ni— TAR  AND  TAR  PRODUCTS. 

Tars;   Effects  of  certain  solvents  on  the  determina- 
tion of  "  free  carbon  "  in  .     G.  S.  Monroe 

and    H.    J.    Broderson.     J.    Ind.    Eng.    Chem., 
1917,  9,1100—1101. 

Tars  were  left  in  contact  with  various  solvents 
for  different  periods  of  time,  and  the  amounts  of 
"free  carbon"  determined  by  Weiss's  method 
(this  J.,  1914,  474).  The  results  showed  a  gradual 
increase  with  the  time  when  benzene,  bromo- 
benzene,  and  chloroform  were  used.  In  other 
experiments  the  tar  was  digested  with  the  solvent 
on  the  water-bath  for  definite  periods,  and  then 
extracted  with  the  same  solvent,  and  the  insoluble 
residue  dried  and  weighed  as  free  arbon.  In  the 
case  of  water-gas  tar  and  gas-works  tar  the  amounts 
of  free  carbon  gradually  approached  a  maximum, 
and  then  decreased,  when  benzene  was  used  as 
solvent.  In  like  manner,  there  was  a  gradual 
increase  in  the  free  carbon  on  continued  digestion 
of  gas-works  tar  with  toluene,  but  in  the  case  of 
coke-oven  tar  no  maximum  point  was  reached. 
In  the  digestions  with  chloroform  no  maximum 
point  war;  reached  in  the  case  of  any  of  the  tars, 
although  there  was  a  gradual  rise  in  the  per- 
centage of  free  carbon.  Fluctuations  in  the 
boiling  points  of  the  solutions  during  the  digestion 
indicated  the  probability  of  the  occurrence  of 
chemical  reactions  during  the  digestion  of  tars 
witli  cliloroform,  but  these  would  not  account 
completely  for  the  gradual  in?rease  in  the  free 
carbon  residues  on  continued  digestion.  Possibly 
free  carbon  present  in  colloidal  form  may  be  pre- 
cipitated by  dilution.  Benzene,  toluene,  and 
carbon  bisulphide  do  not  react  chemically  with 
tar,  and  should  therefore,  be  preferred  to  chloro- 
form for  the  determination  of  free  carbon. — C.A.M. 

G.    V. 


Naphthalene;    Solidifying    point    of  — 

Heyl.     Met.  and  Chem.  Eng.,  1917,  17,  681. 

A  solidifying  point  lying  between  79°  and  80°  C, 
or  a  few  decimal  points  above,  is  not  always  a  true 
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indication  of  the  purity  of  refined  naphthalene. 
It  is  ol  as  little  value  as  proof  of  the  absence  of 
phenoloids,  etc.,  as  the  "  acid  test."  Naphthalene 
refined  from  Bue-gas  tar  always  shows  a  charac- 
teristic "  a.i,i  test,"  although  no  traces  of  phenols 
or  cresols  are  present,  it  is  important  that,  tin; 
refiner  should  furnish  tin-  dye  manufacturer  with 
a  purer  mat.  rial,  'l.'h.-  failure  <>r  the  latter  to  pro- 
duce certain  dyestuffs  successfully  is  larger;  due  t" 
impurity  of  the  prime  mat. rials,  particularly  in 
th.-  case  "i  naphtho]  and  amine  dyes.  Samples 
of  naphthalene  of  the  same  solidifying  point  and 
of  nearly  th.-  same  "acid  test,"  but  refined  from 
different  tars,  may  give  entirely  different  yields  on 
Bulphonatdon  or  conversion  to  /3-naphtnol.  All 
traces  of  aliphatic  hydrocarbons  must  be  removed 
from  naphthalene  produced  from  water  gas  tar. 
On  subliming  naphl  balene  conl  aining  these  bodies, 

a  pure  white  brittle  flake  i.s  obtained  giving  a  fair 

"acid  t.st,"  but  with  a  solidifying  point  not 
above  79-3   •'.  ;  this  material  gives  very  unsatis- 

I'a  tory  results  on  nitration  and  halogenation. 

— L.  A.  C. 

Phenol :  Estimation  of in  the  presence  of  the 

three  cresols.  (i.  \V.  fought,  0.  T.  Lincoln, 
Q.  Formanek,  and  11.  L.  Follett.  J.  Ind.  Ens;. 
Ohem.,  1918,  10,  9—18. 
l-\>i:  the  determination  of  phenol  in  commercial 
products  it  is  necessary  to  remove  completely 
hydrocarbons,  sylenolsand  higher  homologues,  and 
i. a-.--.  Hydrocarbons  are  effectively  removed  by 
diluting  the  original  sample  with  two  volumes  of 
benzol  before  extracting  with  caustic  soda.  Bases 
are  remot  ed  during  the  separai  ion  of  the  tar  acids. 
I'oi  the  separation  of  xylenols  and  higher  homo- 
logues a  special  still-head  has  been  devised.  This 
."ii.-i-h  of  three  --in.  bulbs  joined  by  two  glass 
tubes    ,.,    in.    long   and    having    a    :\    in.   aperture. 

The  upper  hull'  is  connected  with  a  glass  tube 

open  at  tin-  top  (j  in.  internal  diameter  and  3  in. 
lonur)  having  a  side  tube    (a7g  in.  internal  diameter) 

bent  downwards  a!  a  suitable  angle.     The,  lowest 

bulb  has  a  glass  Siphon  t  ulie  (J  in.  internal  diamel .  r) 
joined  to  the  side  of  the  bottom  of  the  bulb, 
bending  at  first  upwards  to  about  half  the  height 
of  the  hulli  and  then  downwards,  passing  through 
and  down  the  centre  of  another  tube.  4  J  in.  long 
and  |  in.  internal  diameter  along  3J  in.  of  the 
lower  part  and  /j  in.  inside  diameter  along  1  in.  of 
the  upper  part,  where  it  is  joined  to  the  lowest  bulb. 
A  Tirrell  burner  should  be  used  for  heating  the 
distillation  flask.  One  hundred  grams  of  the 
sample  is  poured  into  a  500  r.e.  separating  funnel, 
and  the  flask  rinsed  out  with  200  e.e.  of  benzol  ; 
100  r.e.  of  20%  caustic  soda  is  then  added,  the 
whole  shaken  thoroughly  for  two  minutes,  allowed 
to  settle  and  the  lower  layer  drawn  off  into  another 
funnel  of  600 — 700  r.r.  capacity.  The  benzol 
layer  is  washed  with  three  or  four  100  c.C.  portions 
of  20°,,  caustic  soda.  The  caustic  soda  extracts 
are  washed  with  30  e.c.  portions  of  benzol  until 
hydrocarbons  are  ell  removed.  The  combined 
benzol  extracts  an;  washed  twice  with  10  c.C.  of 
20%  caustic  soda  and  the  washings  added  to  the 
caustic  soda  solution.  The  solution  is  then  just 
acidified  with  dilute  sulphuric  acid,  keeping  the 
temperature  below-  111  ('..  and  allowed  to  settle  in 
a  separating  funnel.  The  lower  layer  is  drawn 
off  into  another  funnel,  the  acid  wafer  layer 
washed  with  su  :cessive  portions  of  benzol,  the 
mixed   benzol   extracts   then   being   treated   with 

in  c.C.  Of  saturated  salt  solution.    The  tar  acids  are 

Soured  into  a  300  c.e.  round-bottom  Jena  glass 
istilling  llask  fitted  with  a  Wurtz  still-head,  the 
funnel  being  washed  out  with  the  benzol  extract. 
Benzol  and  water  are  distilled  off  to  ITu  ('.  into 
a  separating  funnel.  The  still  is  then  cooled  and 
the  still-head  removed  and  rinsed  out  with  benzo] 
which  is  added  to  the  distillate.  This  is  saturated 
with  salt,  shaken    separated,  and  the  benzol  com- 


pletely   extracted    with    5    r.r.    portions    of    20% 

caustii  soda  solution.     The  extract  is  acidified  and 

the  tar  acids  Which  separate  added  to  the  distilling 
tlask.      The    distillation    is    now    continued,    using 

the  fought  st  ill-head  and  a  standardised  ther- 
mometer  accurate  to  ',  C.  between  170°  and 
210   c.     Correction   must   be  made  for  emergent 

stem,  the  correction  being  0-000  luN(T"—t°) 
(N  is  number  of  degrees  exposed.  T    and  t°  the 

temperatures  of  the  thermometer  bulb  anil  the 
exposed  stem  respectively).  The  distillate  is 
collected  in  a  L0  c.c.  burette  until  the  oil  passes 
over  clear,  and  then  in  a  tared  100  c.c.  cylinder 
up  to  193°0.     Tin-  water  layer  in  the  burette-  is 

saturated  with  salt  and  the  tar  acids  added  to  the 
distilling  Bask,  the  distillation  being  continued  to 
206  <'..  with  a  fresh  receiver,  at  a  rate  of  0-5  to 
10    r.r.    per    niin.      This    portion    is    redistilled    in 

anothei-tla.sk  to  201 '  0.,  the  distillate  being  collected 

in  the  cylinder  used  for  collecting  to   103°  0.      The 

cylinder'  is  again  weighed  and   1-5  grms.  of  the 

distillate  mixed  with  10-5  grms.  of  o-cresol  (sp.  gr. 
25°/25°,  Go,  and  solidifving  point, To,  above  28°  C). 
The  specific  gravity  250/25°  C.  (Gso)  of  the  mixture 
is  determined  in  a  10  c.c.  Geissler  pyknomefer,  and 
the  solidifying  point  (Tso).  using  a  standard 
thermometer.  The  specific  gravity  at  1"'  /45°  C. 
(Gf  )  and  solidifving  point  (Tsp)  of  the  distillate 
mixed  with  phenol  (of  sp.  gr.  at  45  15  ('.,  Or.  and 
solidifying  point,  Tp.  not  below  40°  C),  instead  of 
with  o-.resol  are  tin  n  determined.  The  percentage 
of  phenol  is  then  calculated  from  the  formula: 
Per  cent.  phenol  ^  100P[(To— T  o)(0-366  + 
0  7ii2  Ls)  +  (Gso— Go)(2970— 609  U)]h-30w  where 
Ls=[1000  (Gp— Gsp)/(TP— Tsp)]  -  0-482  w  =  wt.  of 
sample  used  and  D  =  wt.  of  distillate  below  199° 
0.  This  method  does  not  give  absolutely  accurate 
results  with  all  possible  mixtures  of  the  three 
isomers  with  phenol,  but  in  all  cases  ordinarily 
met  with  in  commercial  practice,  the  probable 
error  would  amount  to  only  a  few  tenths  per 
cent. — Li.A.C. 

DeterminaUm  of  benzene  vapour.     Reagents  for  use 
in  gas  analysis,     VII.     Anderson.     Sec.    IIa. 

Patent. 
Apparatus  for  the  manufacture  of  aromatic   bodies 
from  petroleum  oils.  U.S.  Pat.  1,249,444.  See  II  a. 


V.— FIBRES  ;    TEXTILES  ;    CELLULOSE  ; 
PAPER. 

Testing  of  paper,  textiles,  etc  ;    A  constant  tempera- 
lure  and  humidity  room  for  .     P.  P.   Veiteh 

and  E.  O.  Reed.  J.  Ind.  Eng.  Chem..  1918,  10, 
38 — 14. 
Tin;  room  is  10  ft.  6  in.  by  14  ft.  3  in.  by  9  ft.  3  in. 
high.  The  walls  and  ceiling  are  8  in.  thick  and 
consist  of  an  outer  4-in.  layer  of  ground  cork,  a 
thin  partition,  and  two  layers  of  sheet  cork  li  in' 
thick,  the  inner  layer  being  cemented  on  the  inside 
to  prevent  absorption  of  moisture.  Air  is  drawn 
into  one  corner  of  the  room  near  the  ceiling  and 
passes  out  through  openings  in  a  flue  with  hand- 
,  ..nil.  >lled  dampers.  Two  fans  in  the  room  prevent 
stratification  of  the  air.  The  temperature  of  the 
incoming  air  is  regulated  by  steam  and  brine  coils 
a  ...I  the  humidity  by  a  steam  valve,  the  coils  and 
valve  being  regulated  respectively  by  a  thermostat 
and  a  hygrostat  situated  in  the  room. — L.  A.  C. 

Paper:     Method   for  determining  the  absorbency  of 

' .      B.  f).  Reed.     J.  Ind.  Eng.  Chem.,  1918, 

10,  44 — 17. 
A  4  in.  square  of  blotting  paper  is  placed  over  a 
beaker  or  tumbler  and  a  1  c.c  pipette  supported 
vertically  above  it  with  the  tip   A  in.  above  tho 
centre.     A   pipette   with   a   delivery  time   of  ap- 
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proximately  4  sees,  should  be  used.  The  pipette 
is  filled  with  water  or  preferably  with  a  standard 
ink  and  allowed  to  drain  on  to  the  paper,  which 
shoidd  be  dished  slightly.  The  blot  should  not 
extend  to  the  sides  of  the  supporting  vessel.  The 
average  time  in  seconds  of  complete  absorption 
for  three  experiments  is  recorded.  This  gives  a 
relative  value  for  the  absorptive  power  of  the  paper 
winch  is  claimed  to  be  more  accurate  than  either 
the  mounting  test  or  the  measurement  of  zones 
formed  by  blots  of  ink.  For  copying  paper,  filter 
paper,  arid  very  thin  blotting  paper.  0-5  c.c.  of 
water  should  be  used. — L.  A.  C. 

Preparation    of   uniform    collodion    membranes   for 
dialysis.     Farmer.     See  XXIII. 

Patents. 

Bilk  and  silk  waste  ;   Process  for  ungumminq  — — • 
Gebr     Schmid,   Basle.   Switzerland.      Eng.   Pat. 
107,966,    June   20.    1917.     (Appl.   No.    8S56   of 
1917.)     Under  Int.  Conv.,  July  10,  1916. 
In  the  process  described  in  Eng.  Pat.  100,029  of    | 
1916   (this  J..    1916,   733)  for   the   degummmg  of 
silk  and  silk  waste,  the  substitution  of  a  portion    , 
of    the    soap    by    certain    silk    wastes    known    as 
"  gallettamini  "   or   "  pelettes  "   or   by  silk-worm    [ 
chrvsalides   mav   be   increased  until  as   much    as 
nineteen-twentieths     of     the     quantity     of     soap 
usuallv  employed  has  been  thus  replaced  by  these 
natural    lather-forming    substances.     A    suitable 
bath  is  prepared  with  1  kilo,  of  soap  and  10  kilos. 
of    silk-worm    chrysalides    or    gallettamini.     The 
alkalinity  of  the  bath  may  be  increased,  if  neces- 
sary, by  the  addition  of  crystallised  soda. — J.  F.  B. 

Fibrous  materials  ;  Process  for  separating  impurities 
from  waste  — — .  J.  J-  Werst,  Arnhem,  As- 
signor to  Naaml.  Vennootschap  Neo-Cellulose 
Maatschappii.  Rotterdam.  Netherlands.  U.S. 
Pat  1,249.575,  De-.  11,  1917.  Date  of  appl., 
May  22,   1916. 

See  Eng.  Pat.  105,055  of  1916  •  this  J.,  1917,  868. 


VI —BLEACHING  ;  DYEING  ;  PRINTING  ; 
FINISHING. 

Bleaching  powder;    Effect  of  light  on  solutions  of 

R.  L.  Taylor.     J.  Soe.  Dyers  and  Col., 

1917,'  33,  246—250. 
The  conclusions  of  Lunge  and  Landolt  (J.  Soc. 
Dvers  and  Col.,  Nov.,  1885),  and  the  character  of 
the  reactions  has  been  investigated.  Evolution  of 
oxygen  as  noted  by  Foerster  and  Dolch  (this  J., 
1917  546)  in  the  case  of  sodium  hypochlorite  was 
found  to  be  relatively  the  greatest  in  a  strong 
solution  of  bleaching  powder  kept  in  the  dark, 
the  solution  in  which  the  total  oxidising  power 
changed  the  least.  A  solution  containing  a 
relatively  smaller  amount  of  free  lime  bleaches 
more  rapidly  and  is  more  liable  to  decompose.  A 
solution  containing  10  grms.  of  bleaching  powder 
per  litre  was  unchanged  after  keeping  in  the  dark 
for  15  months  ;  the  amount  of  free  lime  has  no 
influence  on  the  stability  of  solutions  kept  in  the 
dark.  It  is  concluded  that  it  is  of  great  importance 
in  keeping  bleaching  solutions  for  use  to  preserve 
them  from  the  action  of  light. — F.  W.  A. 

Ferrocyanides     and      ferrieyanides ;      Mordanting 

action  of .       A.  B.  Clark.     Communication 

No  46  from  Research  Lab.  of  Eastman  Kodak 
Co.  J.  Phys.  Chem..  HUT.  21,  776—784. 
Mordanting  action  is  a  function  of  the  nature 
of  the  dye,  of  the  a  id  and  metal  united  in  the 
mordant,  and  also  probably  of  the  concentration 
of  the  ions  in  the  solutions,  and  possibly  an  effect 
of  exposure  to  light,  e.g.,  in  the  case  of  silver  com- 
pounds ;    as  in  all  dyeing  processes,  the  concen- 


tration  of    hydrogen   and   hydroxyl  ions  and  of 
neutral  salt  has  a  great  influence  on  the  result. 
The  results  are  also  greatly  affected  by  the  physical 
state  of  the  mordant,  i.e..  colloidal  or  crystalline, 
and  are  mu"h  complicated  in  case  the  mordant  is 
in  gelatin.     The  experiments  described  were  con- 
ducted  in   a  system   containing   only   water,   the 
mordant,    the   inorganic    salt   resulting   from   the 
action  of  the    soluble   metal  and  acid  salts,   the 
dyestuff.  and  a  slight  excess  of  acid  salt  to  ensure 
uniformity.     The    dyestufis    selected    represented 
the    common    groups    from    the    standpoint    of 
chemical  classification,  together  with  others  repre- 
senting    special     characteristics     of     the     organic 
molecule.     The  mordanting  power  was  tested  by 
preparing  suspensions   of   the  insoluble   ferri-   or 
ferrocyanide    of    such    molar    concentrations    as 
to  show  clearly  the  relative  mordanting  action  ; 
the  various  dyestuff  solutions  were  added,  and  the 
amount  of  dyestuff  in  solution  after  the  precipitate 
had  settled  out  was  roughly  determined  by  com- 
parison with  standards.    A  relation  exists  between 
mordanting  power  of  a  metal  and  its  position  in 
the    periodic    table  ;     the    high-valent    metals    of 
high  atomic  weight  form  ferro-  and  ferrieyanides 
of   high   mordanting  power,   with  certain  irregu- 
larities   probably    due    to    difference    in    physical 
state  of  subdivision.       All  ferrieyanides  act  better 
as   mordants   for   basic    dyestufis    than   for    acid 
dyestuffs  in  presence  of  a  slight  excess  of  ferri- 
cyanide  ion.     All  ferrocyanides  act  as  mordant  - 
for  basic  dyestuffs  in  presence  of  an    excess    of 
ferrocyanide  ion,  with  the  exception  of  lead  ferro- 
cyanide, possibly  due  to  formation  of  a  basic  salt, 
and  thorium  ferrocyanide.   probably   due  to  the 
heavy  multivalent  ion  which  tends  to  precipitate 
acid  dyestuffs.     Ferrieyanides  are  better  mordants 
than  ferrocyanides.  Mordanting  power  in  presence  of 
a  slight  excess  of  cyanogen  compound  is  primarily  a 
function  of  the  molecular  weight  and  valence  of  the 
metals.     Secondary  factors  are  the  physical  state 
of  subdivision  and  molecular  weight  of  the  mordant . 
It  is  probable  that  the  nature  of  the  adsorption 
complex  varies  in  most  cases  with  the  ionic  con- 
centration in  solutions. — F.  W.  A. 

Patents. 

Dyeing   and   bleaching    machine.       T.    Allsop   and 

W.   W.    Sibson,  Assignors  to  The  Philadelphia 

1  Irving    Machine    Co.,    Philadelphia,    Pa.     U.S. 

Pats,  (a)  1.216.835  and  (b)  1.216.S36.  Nov.  20. 

1917.      Dates  of  appl.,  (a)  Aug.  7  and  (b)  Sept. 

18,  1916. 

(a)  In  a  dyeing  and  bleaching  machine,  a   rotaiy 

cylinder  is  mounted  axially  in  a  tank  on  an  inlet 

pipe  into  which  the  treating  liquor  is  introduced 

by  a  pump,  an  outlet  pipe  from  the  tank  leading 

to  the  pump,  whereby  a  continuous  circulation  of 

liquor  is  maintained.     The  liquor  is  heated  whilst 

passing  through  the  pump  by  the  introduction  of 

steam,      (b)  A  closed  steam  pipe  is  contained  in  the 

portion  of  the  perforated  outlet  pipe  within  tic 

tank.— F.  W.  A. 

Dyeing   and   analogous   jmrposes  :     Machinery   for 

rise  in  .     A.  Seelev.  Rochdale.     U.S.   Pat . 

1.J19.677.Dec.ll.l917.Dateof  appl..Mar.lti,1916. 

See  Eng.  Pats.  4957  and  6024  of  1915  ;  this  J., 
1916,  174. 

VII— ACIDS  ;  ALKALIS  ;  SALTS  ;  NON- 
METALLIC  ELEMENTS. 

Hydrochloric    acid  ;     Detection    and    determination 

of  small  quantities  of  free in  (he  presence  of 

chlorides  and  other  mineral  or  organic  acids.     M. 
Entat.     Ann.   Chun.   Analyt..    1918,    23,  5—7. 

The  electrornetric  titration  method  described  pre- 
viously (this  J..  1917,  515)  for  the  determination 
of  sulphuric  acid  may  lie  applied  to  hydrochloric 
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i  id.  The  hydrochloric  acid  solution  under 
examination  should  contain  2",,  ol  nitric  acid  and 
the  tit  rat  ion  made  with  A  i  silver  nitrate  solution. 
The  curve  i»l*>t t .-<l  from  readings  shows  an  inflexion 
the  point  where  all  the  free  hydrochloric  acid 
has   been  precipitated.     W.  I'.  s. 

Formic  acid  or  formates  ;  Volumetric  determination 

of in  lite  presence  of  hydroxides,  carbonates, 

oxalates,  and  acetates.  P.  Tsiropinas.  .1.  End. 
Bug.  Chem.,  1917,  9.  1110  1111. 
I'li-tv  c.e,  oi  the  solution  containing  from  0-5  to 
I  grin,  ot  formic  acid  is  introduced  into  an  Brlen- 
mej  Br  Bask,  and.  if  alkaline,  is  acidified  wit  b  dilute 
(1:1)  sulphuric  acid,  and  treated  with  400  c.c.  of 
chromic    arid    solution    prepared    by    dissolving 

50    grms.   Ol    pur.'   sodium    bichromate    in   5(1(1   c.c. 

water,  adding  80  c.c.  of  pure  sulphuric  arid, 
mil  boiling  for  ."i  mins.  The  flask  is  attached  to  a 
reflux  condenser  the  upper  end  oi  which  is  con- 
nected   with    a    graduated    gas-measuring    tui>c 

holding  about    600   c.c,   and  having  its  lower  end 

connected  by  means  of  rubber  tubing  with  a 
levelling  bulb.     After  the  measuring  tube  ha.s  been 

tilled  with  water  to  the  zero  mark,  the  contents  of 
the  ilask  are  boiled  for  about  15  to  20  mins.  until 
the  volume  of  carbon  dioxide  in  the  tube  is  prac- 
tically constant.  The  volume  is  then  reduced  to 
standard  pressure  and  temperature,  a  correction 
made  for  the  volume  of  air  displaced  by  the 
stopper  at  the  beginning  of  the  determination,  and 
the  weight  of  carbon  dioxide  calculated  into  the 
equivalent  amount  of  formic  acid,  [n  the  presence 
of  carbonates,  bicarbonates,  oxalates,  and  acetates, 
the  solution,  which  should  contain  between  2-5  and 
5  grms.  of  formic  acid,  is  boiled  for  a  few  minutes, 
made  alkaline  with  sodium  hydroxide  if  bicar- 
bonates    are    present,    ami    treated    with    sufficient 

calcium  chloride  solution  to  precipitate  the 
carbonates  and  oxalates.    The  filtrate  and  washings 

from  the  precipitate  are  made  up  to  L'50  c.c.  and 
the  formi.  a  id  determined  in  50  c.c.  of  this 
solution.  Acetates,  which  remain  in  solution,  are 
not   oxidised   by   flu-   chromic   a.id   solution.      The 

average  result  obtained  in  test,  determinations  of 
mixtures  containing  0-5  grm.  of  .sodium  formate 
was  0-4982  grm. — C.  \.  M. 

Nebraska  potash  industry.  K.  E.  Thum.  Met.  and 
('hem.  Kic.  11)17.  17,(593—698.  (See  also  this 
J„  l'.HT.  5(15.) 
\  mdki:  detailed  account  of  the  Nebraska  potash 
lakes  and  their  exploitation  is  given.  All  the 
plants  are  working  substantially  as  stated  in  the 
previous  note.  In  one  case  preliminary  evapora- 
tion by  solai'  heat  is  employed.  In  the  drying  of 
the  saturated  brine,  different  expedients  have  been 
employed.  In  one  plant  the  brine  is  run  down 
an  oil-fired  rotary  kiln  as  used  for  cement  burning, 
and  the  salts  act  cumulate  in  small  nodules.  In 
another  works  (lie  brine  is  sprayed  into  the  oil 
flame  placed  axially  in  the  upper  end  of  the  furnace. 
Very  efficient  and  almost  instantaneous  drying 
occurs  anil  tin-  salt  is  discharged  in  powder  form. 
In  another  works  the  drying  is  >  arried  to  the  stage 
of  fritting  and  tin-  salt  is  discharged  as  a  hot 
clinker  which  is  sprayed  with  saturated  brine. 
This  is  evaporated  by  the  heat  of  the  clinker, 
which  is  disintegrated  in  the  i  ooling  process. 
Flue  losses  of  pot-ash  in  all  cases  are  i  onsiderablc 
The  Nebraska  region  is  now  producing  potash 
9alts  ''■">'  ,  K,0)a1  the  rate  of  32,000  tons  of  K,0 
per  annum,  whereas  in  1916  the  total  production 
of  the  United  state-  was  only  0720  tons.  The 
pre-war  consumption  was  275.000  tons. — H.  J.  II. 

Potash:  Commercial  aspect  of  recovery  of in 

pig  iron  manufacture.  K.  M.  Chance.  Cleveland 
ln-t.  Bng.,  Jan.  15.  1918.  Chem.  Trade  J.,  1018, 
62,  II.     (Sc  also  this  J..  1917.   1006.) 

Normally  there  is  from  15  to  3d  tons  of  potash  in 


the  burden  charged  into  iron  blast  furnaces  to 
produce    1000    tons    of    pig    iron.      \i    this   rate 

'-'"('.i tons   of   potash    is   annually    fed    into   the 

blast  furnaces  of  this  country  and  of  this  about 
50. nun   tons   is   carried   out    o]    the   furnaces   in  the 

blast-furnace  gas.  This  quantity  can  lie  increased 
by  the  addition  of  salt  to  the  charge  (see  Eng.  Pat. 
112,338   of     1917;      following)    and    so    far     as 

known  at  present  without  detriment  to  the 
furna  e  lining.      From   the   dust  deposited   by  the 

gas  it  is  practicable  to  produce  a  potash  fertiliser 
with  only  5",,  of  impurities,  whereas  the  German 

kaiuit    contained   only    about    I'd",,    KaO.      A    very 

pure  potash  can  also  be  prepared  from  i  he  aqueous 
washings  of  woo],  and  there  are  still  other  sources 
available  in  this  country.  The  exploitation  of 
these  would  speedily  enable  the  demand  for  home 
consumption  to  be  nut  without  importation.  A 
company,  half  the  shares  in  which  are  held  by  the 
Government,  has  been  formed  for  the  home  pro- 
duction of  potash,  and  one  factory  has  already 
been  ere  ted  at  Oldbury.  The  author  regards  the 
commercial  prospects  of  the  industry  as  very 
favourable— II.  .1.  H. 


Potash  ;    Eecovern  of- 


-from  greensand.     II.  W. 


Charlton.  J.  Ind.  Eng.  Chem.,  1918,  10,  6—8. 
Finely  ground  greensand  is  digested  in  an  auto- 
clave with  lime  and  water  at  a  pressure  of  about 
225  lb.  for  2 — 1  hrs..  high -pressure  steam  being 
admitted  to  maintain  the  required  temperature 
and  pressure.  On  completion,  the  contents  are 
filtered,  the  filtrate  containing  potassium  hydroxide 
in  a  relatively  pure  state  The  residue,  on  the 
commercial  utilisation  of  which  the  success  of  the 
method  depends,  may  be  successfully  employed 
as  a  cementing  agent  in  the  manufacture  of  steam- 
hardened  bricks,  tiles,  etc.  ;  it  may  also  be 
moulded  and  dried  without  admixture  with  sand 
to  form  insulating  fireproof  blocks.  The  method 
may  also  be  employed  for  the  extraction  of  potash 
from  felspar,  this  material,  however,  giving  a 
potash  containing  soda,  and  alumina,  which  have 
to  be  separated.  One  ton  of  greensand  is  capable 
of  producing  about.  100  lb.  of  K20,  and  cement 
for  twenty  to  thirty  thousand  bricks. — L.  A.  C. 

Phosphate  rock  :    Electric  furnace  smelling  of  - 


and  use  of  the  Cottrell  precipitator  in  collecting 
the  volatilised  phosphoric  acid.  J.  N.  Carothers. 
J.  Ind.  Eng.  Chem..   1918,   10,  35—38. 

Work  done  previously  (see  this  J.,  1917,  134) 
has  been  continued  on  a  commercial  scale.  The 
furnace  consisted  of  a  water-cooled  crucible  lined 
with  firebrick,  but  silica  brick  is  recom- 
mended as  likely  to  prove  more  satisafcto.y. 
The  u'as  mains  ami  cooling  tower  also  had  a  fire- 
brick lining.  The  graphite  electrodes  entered 
through  the  top  of  the  furnace  and  were  con- 
trolled by  hand.  A  current  of  220  volts  was  used 
for  starting,  but  one  of  1 10  volts  was  found 
satisfactory  for  operating.  The  P «().-,  content  of 
the  slag  was  approximately  2",,.  but  it  is  possible 
to  reduce  it  to  1-5  or  even  1%  with  regular  opera- 
tion. The  average  production  was  0-3  lb.  of 
II  I'll,  Tier  kilowatt-hr..  but  it  should  be  possible 
to  double  this  figure.  The  gases  on  leaving  the 
furnace  passed  through  a  "ooling  tow'er  so  designed 
that  they  entered  the  treater  at  250° — 300°  C. 
'I'lie  treat er  contained  a  header  of  common  brick 
and  20  treater  tubes  of  vitrified  sewer  pipes. 
2  in.  in  diameter  and  15  ft.  in  length,  all  being 
in.  tosed  at  the  top  in  a  common  hood.  Supports 
for  tin-  conductors  rested  on  insulators  within  the 

treater  h I.     The  treater  was  capable  of  dealing 

with  200';  cub.  ft.  of  gas  entering  at  300 '  C. 
with  a  velocity  of  3ft.  per  sec  It  was  found 
that   70  kilo-volts    was   sufficient  to  give  complete 

pi ipitation    of     the    suspended     matter     in    the 

L'.iscs  at  tlie  above-stated  volume  and  velocity. 
As  the  acid  fell  from  the  pipes  it  was  caught   in  a 
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receiving  basin  and  removed.  The  concentration 
of  the  acid  was  controlled  by  the  temperature 
of  the  gas  in  the  tret.ter  ;  at  less  than  100°  C, 
the  concentration  did  not  exceed  50%  ;  at  250° — 
300°  C,  an  acid  of  85 — 93%  H3PO,  was  obtained. 
Unscreened  rock  was  found  to  be  undesirable, 
as  dust  is  likely  to  be  carried  over  ;  with  a  dust- 
free  rock,  the  only  impurities  likely  to  be  present 
in  the  resultant  acid  are  carbon,  silica,  fluorine, 
and  arsenic. — L.  A.  C. 

Effect   of   light   on    solutions   of  bleaching   pou-dcr. 
Taylor.     See  VI. 

Method  for  the  determination  of  fluorine,  with 
sepcial  application  to  analysis  of  phosjihates. 
Wagner  and  Ross.     See  XXIII. 

Estimation     of     phosphoric     acid    as    magnesium, 
pyrophosphate.      Balareff.      See   XXIII. 

Transition  temperatures  of  strontium  chloride  and 
bromide  as  fixed  points  in  thermometry.  Richards 
and  Yngve.     See  XXIII. 

Gravimetric  determination  of  sulphuric  acid  and 
barium  as  barium  sulphate.  Karaoglanow.  (See 
XXIli). 

Patents. 

Acid  receptacles  ;    Outlet  for 


W.  A.  Lucas,  Newark,  N.J.,  Assignors  to 
Butterworth-Judson  Corporation.  U.S.  Pat. 
l,240.728,Dec.l  1,1 017.Date  of  appl.,  June  12,1017. 
An  acid  receiver  of  refractory  material  is  pro- 
vided on  the  outside  with  a  box"  of  similar  material 
communicating  with  the  receiver.  An  outlet 
pipe  communicates  with  the  box,  and  is  provided 
with  a  flange  at  a  point  outside  the  box.  The  box 
is  surrounded  by  a  sheet  of  acid-proof  metal, 
having  a  tubular  portion  which  forms  a  sleeve 
to  the  outlet  pipe,  the  end  of  the  sleeve  being 
clamped  to  the  flange  on  the  outlet  pipe. — F.  Sp. 

Sodium    hydroxide  ;     Production    of - 


added  to  the  ordinary  blast-furnace  charge  in  the 
manufacture  of  pig  iron.  The  flue  gases  contain 
nearly  all  the  potassium  of  the  charge  in  the  form 
of  potassium  chloride,  which  is  extracted  from  the 
flue  gases  by  a  wet  or  dry  cleaning  process. — F.  Sp. 

Cement-kiln  dust  ;  Process  for  increasing  the  solu- 
bility of  potash  in .     E.  Anderson,  Assignor 

to  International  Precipitation  Co..  Los  Angeles, 
Cal.  U.S.  Pat.  1.249,708,  Dec.  11,  1917.  Date 
of  appl.,  Mar.  14,  1917. 
The  cement  dust  is  exposed  to  the  action  of  steam 
under  pressure  and  at  a  temperature  above  100°  C, 
so  as  to  convert  the  difficultly -soluble  potash  into  a 
more  soluble  form.  The  product  is  then  leached 
with  water  to  extract  the  potash. — A.  B.  S. 

Thorium  ;  Recovery  of ■  [from  monazite  sand]  as 

pyrophosphate.     Welsbach  Co..  Gloucester  City, 
N.J..  Assignees  of  M.  A.  Goltz,  Winona,  Minn., 
U.S.A.     Eng.    Pat.     112.380,    June    14,     1917. 
(Appl.  No.  8550  of   1917.)     Under  Int.  Conv., 
Feb.  28,  1917. 
Thorium  is  obtained  from  monazite  sand  as  pyro- 
phosphate by  treating  the  sand  with  concentrated 
sulphuric  acid,  heating  the  mass  to  a  sufficiently 
high  temperature  to  convert  the  orthopbosphoric 
,   acid   into   pyrophosphoric   acid,   and  treating  the 
J.  J.  Dye  and       product  with  water.     The  pyrophosphates  of  the 
other    rare    earths    remain    in    solution,    and    the 
insoluble  thorium  pyrophosphate,  which  contains 
small  amounts  of  impurities,  can  be  separated  by 
decantation,  filtration,  etc. — F.  Sp. 


C  S 
"BradlevT  New  York.  '  U.S.  Pat.  1,249,314', 
Dec.  li,  1917.  Date  of  appl.,  Feb.  26,  1915. 
Ammonium  carbonate  is  formed  by  the  action  of 
barium  carbonate  on  ammonium  chloride,  and 
from  it  sodium  carbonate  is  produced  by  the 
ammonia-soda  process,  with  reproduction  of 
ammonium  chloride.  The  sodium  carbonate  is 
causticised  first  with  calcium  hydroxide  and  then 
with  barium  hydroxide,  the  latter  being  pro- 
duced from  the"  barium  chloride  formed  in  the 
first  reaction  by  means  of  a  portion  of  the  caustic 
soda  produced  in  the  causticising  process. — F.  Sp. 

Ammonium    chloride;    Recovery    of from    am- 

moniacal  liquor,  tcith  extraction  nf  cyanides  and 
other  valuable  products.  II.  Baker,  Barrow-in- 
Furness.  Eng.  Pat,  112,329,  Jan.  17.  1917. 
(Appl.  No.  836  of  1917.) 
Ammoniacal  liquor  is  boiled  to  remove  free 
ammonia,  which  is  recovered  as  liquid  or  gaseous 
ammonia,  or  as  ammonium  salts.  The  liquor  is 
then  treated  with  the  oxide  or  chloride  of  copper, 
tin,  silver,  aluminium,  or  nickel,  either  singly  or 
mixed,  to  remove  cyanides  as  an  insoluble  pre- 
"ipitate.  Excess  of  the  reagents  is  precipitated 
by  treating  the  liquor  with  hydrogen  sulphide,  or 
unpurified  coal  gas,  or  a  mixture  of  the  two. 
Ammonium  chloride  of  moderate  purity  is  then 
obtained  by  conf-entrating  the  liquor  until  it 
crystallises,  or  evaporating  it  to  dryness. — F.  Sp. 


Lime  mud   [from  ammonia-soda   process]  ;  Process 

of    recovering    values    from .     II.    A.    Gait, 

Akron,  Ohio,  Assignor  to  Columbia  Chemical  Co., 
Barberton,  Ohio.  U.S.  Pat,  1,240,739,  Dec.  11, 
1917.  Date  of  appl.,  Feb.  5,  1015. 
Lime  mud  from  the  ammonia-soda  process,  whilst 
heated  and  under  pressure,  is  passed  into  a  tank 
to  allow  the  steam  to  escape.  The  solid  portion  is 
dried,  heated,  and  crushed,  to  produce  a  fertiliser, 
and  the  liquor  is  evaporated  to  obtain  salts. 

— F.  Sp. 

Cyanogen  compounds  ;  Process  of  making  - 


.  H. 
Philipp  and  H.  Foersterling,  Perth  Ambov.  N.J. 
U.S.  Pat.  1.249.821,  Dec.  11.  1917.  Date  of 
appl.,  June  4,  1912.  Renewed  May  11,  1917. 
A  metal  capable  of  forming  cyanogen  compounds 
is  vaporised  from  a  molten  mass  containing  it,  and 
the  vapour  is  led  into  a  separate  chamber  where 
it  reacts  with  nitrogenous  and  carbonaceous 
matter  ;  or  the  metal  may  be  vaporised  in  a  current 
of  nitrogen,  and  the  mixture  of  vapour  and 
nitrogen  led  into  a  retort  containing  carbonaceous 
matter. — F.  Sp. 

Molybdenum  compounds  ;  Process  of  obtaining  - 


E.  II.  Westling  (Assignor  to  N.  W.  Stern)  and 
E.    Anderson,    San    Francisco,    Cal.     U.S.  Pat. 
l,250,063,Dec.ll,1917.  Dateof pppl.,Oct.9.1916. 
Molybdenum   is    separated   from   solutions    con- 
taining molybdic  acid  by  adding  a  salt  of  a  tri- 
valent  metal,   e.g..  iron,  then  adding  an  alkaline 
basic   compound,   if   necessary,   to   neutralise   the 
j   aridity    and    precipitate    the    molybdate  of    the 
trivalent    metal,    separating   the   precipitate,    and 
digesting   it   with   a   soluble    base,    to   produce   a 
molybdate  of  the  latter. — F.  Sp. 

Iodine  ;  Process  for  the  direct  extraction  of - 


Potassium  chloride  ;  Production  of  - 


[in  manu- 


facture of  pig  iron].  British  Cyanides  Co.,  Ltd., 
K.  M.  Chance,  and  E.  C.  Rossiter,  London,  and 
North  Lincolnshire  Iron  Co.,  Manchester.  Eng. 
Pat.  112,338,  Feb.  8,  1917.  (Appl.  No.  1960 
of  1017.) 
Sodium  chloride  or  an  alkaline-earth  chloride  is 


-  from 
fresh  or  dried  marine  alga'.  V.  Vincent,  Quimper, 
France.  U.S.  Pat.  1.249,863,  Dec.  11,  1917. 
Date  of  appl.,  Dec.  26,  1916. 

See  Fr.  Pat,  480,014  of  1015  ;  this  J.,  1917,  137. 

Method  and  apparatus  for  separating  gases  and  the 
formation  of  products  thereby.  Eng.  Pat.  112,153.. 
See  I. 
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Chemical    glassware;    Comparative    tests    of . 

P.  11.  Walker  and  K.  W.  Bmither.     .r.  Ind.  Eng. 
t'h.in..  1017,  9,  1090—1092. 

Comparative  testa  were  made  with  fivi>  brands  of 
American  glassware  and  with  specimens  oi  Jena 
and  Kavalier  glass  beakers  and  flasks.  In  the 
evaporation  test,  BOdiuna  chloride  solution  was 
repeatedly  evaporated  to  dryness  in  tin'  beakers. 
In  no  case  were  cracks  produced  after  12  evapor- 
ations. The  1  leakers  w.tc  also  tested  for  extremes 
of  temperature  by  filling  them  with  cold  water, 
which  was  then  heated  rapidly  to  boiling,  and  by 
plunging  them  into  ice-water  when  tilled  with 
boiling  water,  and  paraffin  oil  at  150°  0.,  and  at 
200"  0.  As  a  shock  test  they  were  dropped 
bottom  downwards  upon  a  thick  hoard  from 
heights  increasing  by  .">  inches.  Solubility  tests 
included  boiling  water  in  the  beakers  for  24  hours, 
and  leaving  it  for  72  hours,  and  in  the  llasks 
boiling  tin'  water  for  5  hours,  and  leaving  it  for 
17  hours.  Solutions  containing  sodium  chloride 
and  nitrate  were  mixed  with  a  large  excess  of 
sulphuric  acid,  and  boiled  and  heated  for  an  hour 
after  fum°S  of  sulphur  trioxide  appeared.  In  the 
case  of  .V/2  solutions  of  sodium  and  potassium 
.  arbonates  and  hydroxides  the  boiling  was  con- 
tinued for  20  inins..  and  fresh  solutions  were 
subsequently  evaporated  in  the  same  beakers. 
Strong  ammonia  solution  was  allowed  to  stand  for 
24  hours  in  the  vessel,  and  then  diluted  and  boiled 
i"!  30  inins..  whilst  •J.Y-soluUoiis  of  ammonium 
chloride  and  sulphide  were  left  for  2  1  hours  and 
then  boiled  for  30  mins.  The  results,  given  in 
tabular  form,  showed  that  tin'  American  glassware 
was  superior  to  Kavalier  and  equal  or  superior  to 
Jena  ware  for  laboratory  purposes. —  C.  A.  M. 

Patents. 

Crucibles  for  preparing  fused  quartz.  Method  of 
preparing  crucibles  for  preparing  fused  quartz. 
P.O.  Reyes,  Boston,  Mass..  Assignor  to  Cooper 
Hewitt  Electric  Co..  Bobokcn,  N.J.  U.S.  Pat. 
(A)  1,249,636  and  (B)  1,249,637,  Dec.  11.  1017. 
Dates  of  appl.,  (a)  Julv  1,  1913,  (B)  Apr.  8. 
1915. 

(A)  A  carbon*  crucible  is  provided  ,\-ith  a  lining  of 
tungsten  or  other  refractory  metal  which  is  inert 
to  fused  quartz,  (b)  The  lining  is  made  by  pre- 
paring a  paste  of  sodium  tungstate  (or  other  suit- 
able compound)  and  an  appropriate  hinder, 
spreading  this  paste  over  the  inner  surface  of  the 
i  mcible.  igniting  the  crucible  and  lining  so  as  to 
harden  the  latter,  and  then  applying  a  burnishing 
tool  or  roller  so  as  to  compress  the  lining  and  give 
to  it  a  firm,  tight,  and  compact  surface. — A.  B.  S. 

Plastic  material.  R.  B.  Ransford,  London.  From 
Soc.  Francaise  du  Ceramo'id,  Paris.  Eng.  Pat. 
112.1011,  Feb.  28,  1017.  (Appl.  No.  2071  of 
1917.) 

/.t\r  oxide  is  added  in  small  quantities  to  a  hot 
solution  of  gelatin  or  other  similar  material  which 
solidifies  on  cooling,  and  a  strong  solution  of 
calcium  chloride,  about  32"  B.  (sp.  gr.  1-27),  added 
while  the  temperature  is  prevented  from  rising 
above  60°  C.  A  small  quantity  of  sulphur  may- 
he  added  to  make  a  more  flexible  material.  The 
preferred  proportions  are  anhydrous  calcium 
chloride  LI  parts,  commercial  zinc  oxide  200  parts, 
gly  eiin  100  parts,  washed  sulphur  26  parts, 
gelatin  or  the  like  2000  parts,  water  1055  parts. 
A  double  oxycbloride  of  zmc  and  calcium  is  formed 

within  the  gelatinous  material.  The  material  is 
specially  suitable  for  moulding  the  heads  and 
bodies  of  dolls,  etc.— W.  F.  F. 


Gas-fired  furnaces  for  pottery  and  other  purposes. 
H.  .1.  Nates.  Birmingham,  S.  X-  and  E.  R. 
Bravshaw,     Manchester.     Eng.     Pat.     112,365, 

Apr.  28,    1017.      (Appl.   N'o.  imns    of   1017.) 

ONE  or  both  of  the  side  walls  of  a  rectangular 
gas-fired  furnace  is  provided  with  a  regenerative 
chamber,    A.   in   direct,  communication   with   the 

interior  of  the   furnace   and   heated   by   the    waste 


gases.  The  gas  burners,  I),  D.  are  placed  inside 
the  regenerative  chambers,  preferably  in  pairs 
at  the  top  and  bottom.  The  other  gas  and  air 
fittings,  K,  F,  are  outside  the  chambers  and  are 
therefore  kept  cool.  Access  to  any  burner  is 
readily  obtained.  The  door  is  constructed  of 
blocks,  C,  C,  C,  to  carry  the  saggers  or  goods  to 
be  heated  ;  between  these  blocks  are  channels 
c,  C,  through  which  pass  the  flames  from  the  bottom 
burners.  Refractory  blocks,  b1,  may  be  fitted 
into  the  outlet  passages,  a2,  so  as  to  regulate  the 
flow  of  the  waste  gases. — A.  B.  S. 

Plastic  composition  [for  retorts],  and  process  of 
producing  same.  J.  D.  Ilollingsworth  and  ,T. 
Mitchem',  Kusa,  Okla.  U.S.  Pat.  1,249,960, 
Dec.  11,  1917.     Date  of  appl.,  Jan.  4,  1917. 

A  plastic  composition  for  use  in  manufacturing 
retorts  consists  of  fireclay  30  lb.,  fireclay  cement 
59  lb.,  graphite  1 1  lb.,  and  common  salt  1  lb.  The 
salt  is  dissolved  in  water  and  the  other  ingredients 
are  mixed  together  in  a  dry  state  and  then  added 
to  the  salt  solution,  the  whole  being  mixed 
to  form  a  mass  of  the  consistency  of  dough.  The 
paste  is  allowed  to  stand  for  "  a  substantial 
period  "  and  is  then  made  into  retorts. — A.  B.  S. 


Enamels  ;    Production  of  ground 


P.  Eyer, 


Halberstadt.  Assignor  to  R.  Koepp  und  Co., 
Oestrich,  Germans'.  U.S.  Pat.  1.249,937,  Dec. 
11.   1917.     Date  of  appl.,  July  21,  1915. 

See  Eng.  Pat.  107,392  of  1916  ;  this  J.,  1917,  963. 


IX—  BUILDING   MATERIALS. 

Plaster  and  cement;  Mechanism  of  the  setting  process 
in  — — ■.  C.  H.  Desch.  Faraday  Soc,  Jan.  14, 
19L-*.      [Advance  proof.]     7  pages. 

Tiie  rival  hypotheses  of  the  setting  processes  are 

examined  and  compared.  Le  Chatelier's  theory 
of  the  setting  of  plasters  (this  J.,  1SSS.  07.",)  is 
regarded  as  corresponding  closely  with  the  facts, 
hut  attention  is  drawn  to  the  possibility  that  it 
is  not  quite  complete,  as  indicated  by  the  work 
of  Cloez  (this  J.,  1903,  306)  and  Davis  (tins  J., 
1007,  727).  The  oxycbloride  and  certain  other 
cements  set  by  a  similar  process,  i.e..  crystallisation 
of  an  insoluble  compound  from  a  solution  of  the 
component  bodies.     The  hardening  of  lime  mortar 
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is  a  simple  process  of  desiccation  followed  by  carbon 
ation.  The  setting  of  Portland  cement  is  a  more 
complex  problem.  Le  Chatelier  (this  J.,  1888, 
847)  holds  that  the  mechanism  is  similar  to  that 
in  the  case  of  plaster.  There  is  the  alternative 
hypothesis,  originally  due  to  Michaelis  (see  this  J., 
1909.  836),  that  amorphous  and  gelatinous  pro- 
ducts are  formed,  the  gradual  desiccation  of  which 
leads  to  hardening  of  the  cement.  Further  light 
has  been  thrown  on  the  problem  by  the  work  of 
the  U.S.  Bureau  of  Standards  (see  "this  J.,  1916, 
1016)  on  the  setting  of  the  individual  constituents, 
from  which  it  appears  that  the  physical  nature  of 
the  hydrated  product  may  depend  on  the  concen- 
tration and  so  on  the  amount  of  water  present.  In 
practice  the  amount  of  water  is  restricted  and 
favours  the  production  of  gelatinous  substances, 
whereas  in  Le  Chatelier's  experiments  water  was 
in  excess,  whereby  crystallisation  was  favoured. 

— H.  J.  H. 

Portland  cement  ;   The  setting  and  harden  ing  of  - 


G.   A.   Rankin.      Faraday   Soc,   Jan.    14,    1918. 
[Advance  proof.]     6  pages. 

The  author  summarises  the  findings  of  the  U.S. 
Geophysical  Laboratory  and  the  Bureau  of  Mines 
on  the  nature  of  the  chief  constituents  of  Portland 
cement  and  their  influence  on  the  setting  process. 
The  essential  components  of  the  clinker  are 
CaO,  A1203.  and  SiU2.  and  a  good  cement  can  be 
made  from  the  three  pure  oxides.  In  commercial 
cements  other  and  minor  constituents  are  present, 
but  their  influence  on  the  setting  is  purely 
secondary.  The  study  of  the  above  mentioned 
ternary  "system  shows  that  in  a  well-burned 
clinker  three  compounds  are  capable  of  a  stable 
existence,  viz..  2CaO,Si02,  3CaO,Si02,  and 
3CaO,Al20,.  If  the  time  and  teriiperature  of 
heating  "are  insufficient,  then  free  lime  and 
5CaO,3Al,Oj  are  olso  present.  All  these  com- 
pounds have  been  identified  in  commercial  clinkers 
and  the  first  three  form  90%  of  the  whole.  The 
hydration  of  the  separate  compounds  was  studied. 
Lime  hydrates  to  an  amorphous  product  which 
later  crystallises.  5CaO,3Al203  with  a  little  water 
sets  rapidly,  but  disintegrates  with  excess, 
partly  owing  to  dissociation  and  partly  to  its 
considerable  solubility  in  water.  3CaO,Al203 
with  water,  sets  and  hardens  rapidly,  but  the 
product  has  little  strength  in  water,  being  com- 
paratively soluble.  Probably  there  is  first  formed 
an  amorphous  hydrate  which  crystallises  later. 
2CaO,Si02  sets  only  after  several  months,  but  the 
product  is  not  very  soluble.  Free  lime  is  leached 
out  by  water,  gelatinous  silica  being  left.  If 
sufficient  water  be  taken,  the  decomposition  can 
be  carried  to  completion — a  process  which  is 
accelerated  by  the  presence  of  3CaO,A]203. 
3CaO.Si02  with  water,  sets  and  hardens  rapidly, 
giving  a  product  of  strength  comparable  with  that 
of  good  Portland  cement.  This  compound  is  the 
essential  constituent  of  a  good  cement,  which 
contains  30 — 35%  of  it.  On  hydration,  free 
lime  is  extracted,  leaving  gelatinous  hydrated 
silica,  just  as  with  the  dicalcium  silicate,  but 
the  decomposition  is  more  rapid  and  can  be 
carried  to  completion  if  washing  is  continued. 
From  these  observations  it  seems  that  the  setting 
and  hardening  of  cement  involve  the  formation 
of  gelatinous  hydrated  material  which  subse- 
quently partly  crystallises.  The  initial  set  is 
probably  -aused  by  hydration  of  the  tricalcium 
aluminate.  This  and  hydration  of  the  tricalcium 
silicate  are  responsible  for  the  hardness  and 
cohesive  strength  at  first.  The  gradual  increase 
of  strength  is  due  to  the  continued  hydration 
of  these  and  of  the  dicalcium  silicate.  Gelatinous 
silica  is  probably  the  chief  cementing  materia', 
just  as  it  appears  to  have  formed  the  original 
binder  of  sand  grains  in  tough  sandstones,  which 
are  ideal  concretes. — H.  J.  II. 


Portland    cement ;     Constitution    and    hydration   of 

.   A.  A.  Klein.   Faraday  Soc,  Jan.  14,  1918. 

[Advance  proof.]     9  pages. 

Peogrtcss  towards  a  solution  of  the  problem 
of  the  constitution  of  cements  dates  from  the 
application  of  the  microscope  and  optical  methods 
by  Le  Chatelier  and  Tornebohm.  Three  main 
theories  of  constitution  have  held  the  field,  viz., 
that  cement  is  (1)  a  mutual  solid  solution  of  various 
constituents  of  disputed  composition,  (2)  a  definite 
compound  of  lime,  silica,  and  alumina,  and  (3) 
a  mixture  of  separate  silicates  and  aluminates, 
some  or  all  of  which  are  hydraulic.  The  probability 
of  the  third  view  has  been  established  by  the 
work  of  the  United  States  Geophysical  Labora- 
tory (see  this  J.,  1915,  139  ;  1916,  842)  and 
Bureau  of  Standards  (this  J.,  1916,  1016).  The 
former  studied  the  equilibrium  relations  of  the 
ternary  system,  CaO,  Si02,  A1,03,  and  the  latter 
applied  the  results  to  typical  cement  clinkers. 
Within  the  composition  limits  of  good  practice 
Portland  cements  are  essentially  a  mixture  of 
jS  2CaO,Si02,  3CaO,SiOa,  and  30aO.Al2O3.  The 
hydration  of  the  individual  constituents  was 
studied  so  that  conclusions  could  be  drawn  as  to 
the  mechanism  of  the  setting  of  cement.  The 
aluminate  hydrates  rapidly  and  probably  causes 
the  initial  set.  Compounds  of  aluminate  and 
calcium  sulphate  may  be  formed,  and  free  lime, 
if  present,  is  hydrated.  Next  the  tricalcium 
silicate  is  hydrated  and  this  process  continues 
for  about  one  month,  producing  a  mass  of  dense 
structure.  The  dicalcium  silicate  hydrates  to  a 
granular  porous  mass.  Neither  should  predom- 
inate in  good  cement.  It  is  possible  by  grinding 
together  the  previously  burned  constituents  in 
suitable  proportions  to  make  a  mixture  having 
the  properties  of  Portland  cement. — H.  J.  H. 

Cements  ;      Crystalloids     against     colloids     in     the 

theory  of .    H.  Le  Chatelier.     Faraday  Soc, 

Jan.  14,  1918.     [Advance  proof.]     4  pages. 

The  author  holds  that  explanations  of  hardening 
which  state  that  the  cement  is  colloidal  are 
meaningless.  Colloids  are  only  insoluble  bodies 
in  a  state  of  extremely  fine  division,  which  imparts 
to  them  a  relatively  high  surface  energy,  and  this 
gives  rise  to  a  number  of  special  properties 
associated  with  the  colloidal  state.  Soluble  bodies 
cannot  persist  in  the  colloidal  condition  in  presence 
of  a  liquid  capable  of  partially  dissolving  them, 
owing  to  progressive  re  crystallisation  and  growth 
of  crystals.  In  the  setting  of  hydraulic  cements 
it  is  "possible  that  the  particles,  in  the  initial 
stages  of  the  set,  are  in  the  colloidal  condition 
just  as  are  many  precipitates,  e.g..  barium  sul- 
phate, but  there  is  no  proof  that  this  persists, 
even  though  the  particles  in  the  hardened  cement 
are  not  recognisable  as  true  crystals.  Probably 
they  are  too  small  to  be  detected.  The  con- 
ditions of  setting  are  such  that  the  growth  of  the 
particles  is  limited,  but  it  is  possible  to  choose 
conditions  such  that  the  cements  on  hydration 
form  visible  crystals.  The  author  does  not  see 
any  reason  to  discard  his  original  theory  (this  J.. 
1888,  817)  that  the  anhydrous  cement  dissolves, 
to  form  an  aqueous  solution  supersaturated 
with  respect  to  the  hydrated  compounds.  These 
crystallise  out  in  a  confused  mass,  thus  giving  to 
the  product  its   mechanical   strength. — H.  J.  H. 


Cement  ;     Setting    of 


J.    G.    A.    Rhodin. 


Faraday  Soc.  Jan.  14.  1918.     [Advance  proof.] 

2  pages. 
In  experiments  to  render  soluble  the  potash  in 
felspar,  the  latter  was  heated  with  lime  and  salt. 
The  residue  after  leaching  with  water  had  setting 
properties,  especially  after  heating  it  with  more 
lime.  Some  cements  of  this  and  other  origins  can 
lose  their  setting  properties  completely  on  standing 
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in  a  stoppered  bottle  toi  24  hours.  They  can  be 
prevented  from  acquiring  this  inert  form  by  the 
addition  of  0-5 '  ,ol  aluminium  sulphate.  Cements 
i  become  inert  aftei  m  i  >n.  In  active  cement 
>~  in  a  state  of  "  labile  molecular  equilibrium." 

II.. I.  II. 

Portland  c  merit;  Effect  of  addition  of  suitable 
Blag  on  setting  |  roperties  of  — .  !•'.  Deny  and 
E.  1!.  Lewis.  Faradaj  Soc.,  Jan.  II.  1918. 
[  Advance  proof,  |  I  pages. 
I'EMi'sr  clinker  made  from  blast-furna  e  slag 
(li.Tinat it « -  pi'.'!  anil  limestone,  owing  to  th  ' 
alumina  to  silica  ratio,  usually  gives  a  ,]ihck- 
setting  cement.  This  can  he  corrected  by  tin' 
addition  of  a  properly-ground  slag,  and  at  the 
same  time,  with  up  to  30%  of  Blag,  tin-  tensile 
ngth  is  increased.  Experiments  on  the  ad- 
dition <>f  slag  tsio.  30-5%,  \l  .o,+Fo2(),  16-6%, 
fan  49-4%,  BeO  2-3%)  to  ordinary  brands  of 
Portland  cement,  gave  similar  results.  Mixtures 
of  70",,  .>f  cement  and  30%  of  slag  always  showed 
increased  tensile  strength  as  compared  with  the 
neat  cement  at  7  days  anil  2S  days,  whilst  the 
Betting  times  -initial  and  linal  -and  the  expansion 
were  generally  diminished.  By  the  addition  of 
slag  to  a  cement  clinker  made  from  blast-furnace 
-la'.',  a  cement  has  been  produced  with  a  strength 
of   1300  lb.  at  28  days.— II.  J.  II. 

Cement :    Setting  of in  relation  to  engineering 

structures,  li.  Blount.  Faraday  Soc,  Jan.  14, 
1918.  [Advance  proof.]  3  pages. 
Thb  absence  of  precise  knowledge  of  the  mechanism 
of  setting  of  cements  piaster  of  Paris  excepted — 
is  emphasised.  Tin'  setting  of  the  commoner  and 
more  important  Portland  cements  is  a  slow  and 
gradual  process  ami  if  is  not  possible  practically 
i"  treat  the  time  of  setting  in  a  rigid  quantitative 
manner.  Furthermore,  tests  are  usually  made  on 
cements  neat,  whereas  in  practice  tie'  cement  is 
generally  used  in  concrete  and  the  setting  times  in 
the  two  conditions  ari  not  quantitatively  related. 
Further  investigation   is  advorated.  —  II.  .f.  II. 

Mortar:      A  muni     and     modern ■.     W.     .1. 

Dibdin.  Faradaj  Soc.,  Jan.  11.  1918.  I  Ad- 
vance proof.]  .">  pages. 
In  work  carried  out  for  the  Institute  of  British 
Architects,  the  author  was  able  to  compare  the 
mortars  used  by  builders  in  ancient  and  modern 
times.  The  former  were  not  superior  to  properly 
compounded  mixings  of  tie'  present  day.  In 
modern  practice  1  volume  of  lime  is  usually  taken 
to  3  of  aggregate,  hut  I  to  1  was  the  average  pro- 
portion found  in  the  old  mortars  examined. 
Whereas  now  el. -an  washed  sand  is  specified,  in 
ancient  mortars  the  aggregate  was  found  to 
contain  up  to  I9-5%  of  clay,  the  builders  having 
used  any  convenient  materials  without  any  special 
care  in  selection.  Experimental  mixings  showed 
that  the  ratio  of  1  of  lime  to  2  of  aggregate  usually 
gives  the  strongest  mortar  and  sometimes  it  is 
advantageous  to  incorporate  a  little  clay.  X" 
evidence  of  (he  formation  of  soluble  silicates  to 
any  appreciable  extent  could  he  found.  The 
authoi  believes  that  the  mortar  seta  owing  to  a 
process  of  .  on,  without  chemical  combine 

tion ;  crystallisation  also  assists  in  the  setting. 
Where  the  ratio  I  :  '■'•  \~  adopted  there  is  insufficient 
lime  to  fill  the  poics  and  mechanical  weakness 
results.— II.  .1.  II. 

Recovery  of  potash  from  greensand.     Charlton.    See 

\  II. 

Patents. 

Plaster  composition  :    Process  of  making  a  . 

17.  M.  Olson.  Lompoc,  Cal.,  Assignor  to  ('elite 
Products  Co..  Los  Angeles,  Cal.  U.S.  Pat. 
l,249,997,Dec.ll,l  917.  Date  of  appl., Mar .3,1917. 

Finely  divided  amorphous  silica,  e.g.,  kieselguhr, 


is  ground  with  finely  divided  line,  and  sufficient 
water  is  added  to  hydrate  the  lime  and  give 
product  in  the  form  of  a,  dry  powder.  -A.  B.  S. 

/'/.i,    '«    for    iiii-'-rilsiili/    the    solubility    '/'    Ipotosh     in 

cement-kiln  dust.     U.S.  Pat,  1,249,708.    See  VII. 
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Wrought    iron;     Some    unusual    features    in    the 

microstructure  of .     II.  S.    Rawdon.     Teeh- 

nol.   Paper   No.   37,  Bureau  of  Standards,    U.S. 
Dept.  of  Commerce.      Engineering,    1918,   105, 

77    -70. 

A    WROUGHT  iron   eyebar   which    had    been   in   use 

for  30  years  as  a  tension  member  of  a  railway 
bridge  revealed  unusual  features  upon  microscopical 

examination.  In  addition  to  the  usual  structure 
of  wrought  iron,  the  feint b  crystals  had  a  peculiar 
mottled  appearance  which  was  restricted  to 
certain  streaks  throughout,  the  metal,  and  par- 
ticularly associated  with  unusually  large  crystals. 
I 'sing  Stead's  method  of  etching  with  an  alcoholic 
solution  of  cupiic  chloride  acidulated  with  hydro- 
chloric acid,  a.  structure  consisting  of  broad 
parallel  bands  was  seen  across  tie-  elongated 
crystals,  bearing  some  resemblance  to  twinned 
crystals,  and  also,  more  often,  presenting  an 
indefinite  mottled  appearance  of  light  and  dark 
areas  j  suoh  patterns  are  not  found  on  etching 
ordinary  wrought  iron.  Fracture  occurred  through 
the  crystals  and  parallel  to  the  markings  con- 
stituting the  mottled  pattern  at  that  point,  lead- 
ing to  the  conclusion  that  the  non-homogeneit v  of 
die  individual  crystals,  as  indicated  hy  the  mottled 
etch  pattern,  is  due  to  some  impurity — in  this 
case  phosphorus — dissolved  in  the  iron  but  not 
uniformly  diffused.  The  ill  effects  of  phosphorus 
may  be  much  increased  in  this  way.  Fxainination 
of  a  series  of  wrought  irons  showed  that  such 
features  are  not  common,  or  characteristic  of  all 
low-grade  irons,  which  may  be  unsuitable  for 
other  reasons.  A  second  type  of  markings — the 
well-known  Neumann  lines — are  shown  to  bear 
no  apparent  relation  to  the  other  variations  in 
structure  described. — T.  H.  B. 


Carbon    steels;     Anomaly   of  elasticity   of - 


■  ,niil 


the    reversible    transformation    of    eementite.        V. 
Chev?nard.     Comptos  rend..  1918,   166,  7M— 76. 

Ox  the  analogy  of  the  nickel-steels  there  should  he 
an  anomaly  in  the  elasticity  of  the  carbon  steels 
corresponding  to  the  magnetic  transformation 
and  to  the  anomaly  in  the  dilatation  of  the  eemen- 
tite (see  this  J..  1917,  882).  This  was  investigated 
by  measuring  the  variation  with  temperature 
of  the  torsional  rigidity  of  three  steels  containing 
up  to  1-5%  of  carbon.  A  torsion  pendulum  was 
employed  made  of  wire  from  the  steel  under  test 
and  at  different  temperatures  maintained  hy  an 
electrically  heated  furnace.  \t  each  temperature  it 
was  necessary  to  measure  the  I  line  of  oscillation  of 
the  pendulum  and.  hy  del  Tmining  the  elongation. 
!  he  decrement  of  the  torsion  modulus.  Thewires 
had  all  been  subjected  to  the  same  heat  and 
mechanical  treatment.  It  was  found  that  the 
variation  with  temperature  of  the  inverse  squares 
of  the  times  of  oscillation  only  represents  the 
apparent  variation  of  the  torsion  modulus  up  to 
:;o(i  C.  Above  300  C.  the  decrements  showed 
a  rapid  increase.  The  curves  of  the  torsional 
rigidity  showed  a.  sli'_:hi  discontinuity  at.  210°  C. 
indicating  the  Curie  (magnetic  transformation) 
point  of  eementite.  The  anomaly  in  the  elasticity 
of  carbon  steels  is  directly  proportional  to  the 
carbon  content. — H.  J.  II. 
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Manganese  in  steel;    Determination  »f r  in  the 

presence  of  chromium  and  vanadium  by  electro- 
metric  titration.  G.  L.  Kelley,  M.  G.  Spencer, 
C.  B.  Illingworth.  and  T.  Gray.  J.  Ind.  Eng. 
Chem.,  1918,  10,  19—23. 
MKRCURors  nitrate  was  the  only  reducing  agent 
found  which  would  reduce  permanganate  quanti- 
tatively and  rapidly  at  ordinary  temperatures 
without  reducing  chromates  and  vanadates.  A 
standard  solution  is  made  by  dissolving  10-5  grms. 
of  mercurous  nitrate  in  150  c.c.  of  water  and  2  e.c. 
of  nitric  acid.  The  clear  liquor  is  decanted  off 
and  made  up  to  1  litre.  This  solution  is  com- 
pared electrometrically  with  a  solution  of  potassium 
permanganate  containing  0"5  grm.  of  manganese 
per  litre  and  standardised  against  sodium  oxalate. 
The  titration  is  made  in  a  solution  of  50  c.c.  of 
sulphuric  acid  (sp.  gr.  1-58)  in  200  c.c.  of  water. 
The  apparatus  has  heen  described  previously 
(see  this  J.,  1917.  1011).  For  the  determination 
of  manganese  in  steel,  either  sodium  hismuthate 
or  ammonium  persulphate  may  be  used  as  the 
oxidising  agent.  Using  sodium  bismuthate.  the 
oxidation  is  carried  out  as  described  by  Blair 
("  The  Chemical  Analysis  of  Iron."  7th  Edn.. 
p.  122).  After  filtering,  a  small  piece  of  ice  is 
added  and  50  c.c.  of  sulphuric  acid  (sp.  gr.  1-58). 
The  volume  should  be  250  c.c.  and  the  titration 
should  not  be  performed  above  40°  C.  Using 
ammonium  persulphate.  0-5  grm.  of  the  steel 
is  dissolved  in  65  c.c.  of  sulphuric  a  id  (sp.  gr. 
1-58)  and  when  solution  is  complete,  nitric  a  id 
is  added,  drop  by  chop,  to  oxidise.  After  boiling 
a  minute  or  two.  the  solution  is  diluted  with  hot 
water  to  a  volume  of  200  c.c,  heated  to  boiling, 
and  10  c.c.  of  silver  nitrate  solution  (2-5  grms. 
per  litre)  and  20  c.c.  of  ammonium  persulphate 
solution  (100  grms.  per  litre)  added.  Boiling  is 
continued  for  about  one  minute,  the  solution 
cooled  and  titrated  at  about  20°  C.  after  the 
addition  of  a  little  more  sulphuric  acid.  Using 
this  method,  filtration  is  avoided  and  it  is  not 
necessary  to  make  the  titration  at  once  as  when 
using  sodium  bismutbate.  Neither  method 
requires  special  skill  for  its  application.  The 
authors  discuss  the  reaction  between  permanganic 
acid  and  mercurous  nitrate. — L.  A.  C. 

Steel  ;    Electrolytic  pickling   of .     M.   De.   K. 

Thompson  and  F.  W.  P.odson.  Met.  and 
Chem.  Eng.,  1917,  17,  713 — 714.  (See  also  this 
J.,  1917,  1097.) 
Comparative  experiments  were  made  on  the 
chemical  and  electrolytic  pickling  of  black  sheet 
iron  and  transformer  sheet  iron  containing  silicon. 
Electrolytic  pickling  gave  a  silvery  white,  clean 
surface,  much  better  than  the  spotted  surface  of 
the  chemically  pickled  sheets.  The  amount  of 
iron  dissolved  from  the  black  sheet  was  00032 
grm.  and  000386  grm.  respectively  per  sq.  cm.  of 
surface.  Another  advantage  of  electrolytic  pi'kling 
is  the  low  temperature  of  woi  king.  The  acid  con- 
sumption is  in  proportion  to  the  iron  removed  and 
the  difference  is  not  sufficient  to  be  decisive.  The 
presence  of  ferrous  sulphate  in  the  cell  had  no 
depolarising  effect. — H.  J.  H. 

Bismuth    [in    copper]  ;     Colorimelric   determination 

of .     H.  A.  B.  Motherwell.     Eng.  and  Min. 

J.,  1917,  104,  1091—1092. 

The  following  method  is  suitable  for  the  deter- 
mination of  small  quantities  of  bismuth  in  copper. 
A  suitable  quantity  of  the  copper  is  dissolved  in 
nitric  a  id.  the  solution  diluted  and  cooled,  sodium 
carbonate  is  added  to  precipitate  a  small  quantity 
of  copper,  and.  after  6  hrs..  this  precipitate  (which 
will  also  contain  all  the  bismuth  present)  is  col- 
lBcted  on  a  filter.  The  precipitate  is  dissolved 
in  hydrochloric  acid,  the  copper  and  bismuth  are 
precipitated    as    sulpirides,  which    are    collected. 


washed  until  free  from  iron,  aud  then  dissolved 
in  nitric  acid.  Five  c.c.  of  lead  nitrate  solution 
(13-5  grms.  per  litre)  is  added  to  the  solution,  the 
mixture  is  nearly  neutralised  with  ammonia, 
and  an  excess  of  ammonium  carbonate  is  added. 
After  boiling  and  cooling,  the  precipitate  is  col- 
lected, dissolved  in  nit.ic  acid,  and  the  precipita- 
tion repeated.  If  the  colour  due  to  copper  is 
strong,  dilute  cyanide  solution  is  added  until  the 
coloration  has  nearly  disappeared  and  the  pre- 
cipitate then  washed  free  from  copper.  The 
precipitate  is  dissolved  in  a  very  small  quantity 
of  nitric  acid,  the  solution  evaporated  to  a  syrup, 
cooled,  dissolved  in  3  drops  of  nitric  acid  and 
5  c.c.  of  water,  the  solution  diluted  to  25  c.c.  and 
made  up  to  50  c.<\  by  the  addition  of  1-7%  potas- 
sium iodide  solution.  The  coloration  obtained  is 
compared  at  once  with  that  given  by  a  known 
quantity  of  bismuth  in  the  presence  of  lead  under 
similar  conditions.  The  same  quantity  of  lead 
nitrate  solution  must  be  present  in  the  test  and 
comparison  solutions. — W.  P.  S. 

Manganese  ores   in  Sweden  ;     Utilisation  of 


J.   Harden.     Met.   and   Chem.   Eng.,    1917,    17, 
701—704. 

The  Swedish  consumption  of  manganese  com- 
pounds is  equivalent  to  about  6000  tons  of 
manganese  per  annum,  and  tliis  could  be  covered 
without  importation  if  the  internal  resources  were 
developed.  Ferromanganese  has  been  usually 
produced  in  blast  furnaces  by  smelting  manganese 
and  iron  ores  with  charcoal.  The  loss  of  manganese 
in  the  flue  gas  is  great  and  a  high  carbon  content 
of  the  alloy  is  almost  inevitable.  These  can  be 
obviated  by  the  use  of  electric  smelting  where 
power  costs  permit.  Three-phase  types  of  furnace 
with  the  neutral  point  under  the  hearth  seem  pre- 
ferable and  the  iron  should  be  added  as  scrap,  not 
as  ore.  The  power  consumption  is  8000 — 8500 
kilowatt  hours  per  ton  of  ferromanganese  (80  % 
Mn.  12  °0  Fe,  6%  C).  The  addition  of  solid  ferro- 
manganese to  the  Bessemer  converter  or  open- 
hearth  furnace  is  to  be  deprecated  on  account  of 
loss  by  volatilisation  and  in  the  slag.  When  solid 
ferromanganese  is  added  to  the  metal  in  the  ladle 
there  is  insufficient  tune  for  complete  admixture 
ainl  irregularity  in  the  ingot  may  occur.  To  avoid 
these  difficulties  the  alloy  should  be  added  after 
fusion  and  for  this  purpose  an  electrical  melting 
furnace  is  well  suited.  The  heat  balance  is  given 
for  a  3-ton  arc  furnace  used  for  this  purpose,  showing 
a  thermal  efficiency'  of  40-4  %  and  a  cost  of  21s.  lOd. 
per  ton  of  ferromanganese  melted.  Induction 
furnaces  are  still  more;  economical  of  power.  The 
manganese  losses  in  melting  are  negligible.  Com- 
para'ive  tests  of  the  manganese  losses  in  the 
addition  of  solid  and  liquid  alloy  to  the  steel  show 
a  saving  of  44  °0  in  favour-  of  the  use  of  the  molten 
alloy .  Mor  ^over,  greater  uniformity  of  the  ingots 
produced  is  secured  and  the  time  of  operation  is 
reduced. — H.  J.  IT. 

Manganese  deposits;  Utilisation  of  low-grade . 

J.   E.  Johnson,  jun.       Engineers'  Soc.  W.  Pa., 
Nov.,     1917.     Eng.    and    Min.    J.,     1917,     104, 

1027—1030. 

For  several  years  practically  no  manganese  was 
produced  in  the  U.S.A..  the  deposits,  though 
considerable,  being  mostly  low-grade.  Spiegeleisen 
was  mostly  used  in  Bessemer  converting,  but  the 
development  of  the  open-hearth  process  brought 
about  the  use  of  ferromanganese.  which  is  poor  in 
carbon  and  hence  produces  low-carbon  steel.  The 
production  of  ferromanganese  requires  high-grade 
ores  low  in  iron,  phosphorus,  and  silica.  Low- 
grade  ores  are  as  a  rule  refractory  to  concentration 
because  the  oxides  are  finely  disseminated  through 
the  gangue.  In  the  blast  furnace,  the  silica  com- 
bines much   more  readily    with  manganous  than 
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with  ferrous  oxide;  at  higher  temperatures  the 
reduction  is  more  complete  bul  manganese  is  Lost 
by  volatilisation.  V  smelting  loss  ol  i">  •',,  is  :i 
minimum.  The  electric  furnace  is  being  intro- 
duced in  1 1 1 « -  U.S.A.  for  the  manufacture  of  ferro- 
manganese.  Less  fuel  is  used,  hence  less  -ilica  is 
introduced,  than  in  the  blast-furnace;  moreover, 
the  silica  is  largely  reduced  to  Bilicon,  forming 
ferrosiliron-manganese,  which  takes  up  much  less 
carbon  than  ferromangancsc.  1-Vrrosili.on  cannot 
be  used  as  a  substitute,  ;is  n  has  a  much  weaker 
deoxidising  power;  calcium-silicon  ami  calcium- 
aluiiiiimnii-siiii -mi  are  said  to  have  been  used  in 
Europe.  i:>  altering  existing  blast-furnace  prac- 
tice so  as  (u  proline-  pig  iron  containing  1 — -  ','„  Of 


destructive  distillation  of  Canadian  resinous  wood 
waste,  if  twice  the  normal  proportion  (i.e.,  20%) 
was  used.  Addition  of  1  ll>.  of  caustic  soda  per 
ton  of  slime  gave  a  great  improvement  in  extract  ion 
and  grade  oi  concentrate.  Coal  tar  creosote  was 
found  to  bo  indispensable  as  a  collecting  agent, 
lint  it  could  be  replaced  in  pari  by  hardwood  oil. 
Attempts  at  ut  ilising  the  whole  crude  oil  distillates 
from  t  li<-  destructive  distillation  of  Canadian 
resinous  woods  were  unsuccessful.  The  successful 
hardwood  oils  were  tried  on  a  commercial  scale, 

and  extractions  20%  higher  than  those  I'onnd  in 
the   laboratory    tests   were   obtained.      The   results 

tabulated  below  prove  that  the  oils  named  can  bo 
used  in  practice  instead  of  pine  oil. 


Collecting  agent. 

Oil  mixture, 
lb.  per  ton  ore. 

Tons  oi 
ore  treated. 

uing  agent. 

Coal  tar 
orooaote, 

Coal  tar. 

Average 
extraction. 

PI n.-  Oil  u.X.S.  No.  5   

ditto                        

Hardwood  add  oreosoteoU  .... 

m 
o 
20 
20 
40 
40 
Id.". 

% 
60 

60 
50 
SO 
65 

% 
20 
20 
10 

10 
10 

0-98 

U-'.IS 

1-08 
Iflfl 

106 

1994 
2019 

807 
07.-, 
739 

o 

86°-8 
88  •» 
87-4 
89-1 
88-5 

manganese  from  a  mixture  of  iron  and  low-grade 
manganese  ores,  the  present  shortage  of  man- 
.  ould  be  partly  o\  en  ome.  This  can  also  he 
attained  by  rharging-  low-grade  manganese  ore 
into  the  open-hearth  furnace,  a  substantial  reduc- 
tion i"  metal  being  cans.-!  by  the  metalloids  in  the 
bath.— W.  B.  s. 

Molybdenum  in  Norway.  E.  II.  Woakes.  Inst. 
Min.  and  Met.,  Jan.,  1918.  [Advance  copy.] 
12  pages. 

AIoi.Ynrn'MM  is  chiefly  mined  iii  the  part  of 
Norway  tying  south  of  a  parallel  passing  through 

Chri.-tiania.  The  deposits  are  of  three  types  : 
quartz  lodes,  fissures  in  grcnite.  and  impregnated 
granite.  There  are  only  a  few  mines  having  a 
regular  output,  and  the  total  export  in  1916  is  said 
to  have  been  1  ]0  tons  of  concentrate.  The  ores 
an-  crushed  in  Blake  breakers  and  ball  mills,  and 
concentrated     by     the     Elmore     vacuum    pro.  ess. 

Mica  and  copper  pyrites  constitute  objectionable 
impurities.     If  the  post-war  price  does  not  fall 

below   mi,,  per  unit  01   VfoSj,  the  Norwegian  output 

of  molybdenum  may  be  maintained  at  about  100 
tons  per  annum.  It  is  probable,  also,  tli.it  fcrro- 
molvbdenum  will  be  made  in  Norway  in  the  near 
future. — W.  B.  B. 

Flotation  :  Canadian  wood  oils  for  ore  -  — .  It.  E. 
Gilmore  and  0.  S.  Parsons.  <  Sanadi&n  (hem.  J., 
1917.  1,  1.->I— 157.  180—187. 

The  investigation  was  undertaken  on  account  of 
the  difficulty  of  securing  an  adequate  supply  of 
imported  pine  oil  (long]  at  southern  pine)  for  the 

flotation  plants  at  Cobalt.   Out.,   where  it   is  Used 

as  a  frothing  agent,  with  coal  tar  creosote  and 
coal  tar  as  collecting  agents.  The  standard  oil 
mixture  giving  successful  commercial  results  at 
Cobalt  consists  of  pine  oil  in.  coal  tai  creosote  80, 
and  coal  tar  10%.  Other  oils  were  substituted 
for  pine  oil  ii^  the  above  mixture,  and  if  10%  was 
unsatisfactory  the  percentage  was  raised.  Similarly. 
substitutes  were  i nt  roduced  for  the  coal  tar 
creosote  and  coal  tar.  Successful  frothing  or 
collecting  substitutes  were  then  mixed  and  tested, 
a  Janney  testing  machine  being  used.  The 
results  proved  that  the  following  were  suitable 
frothing  agents  for  Cobalt  silver  ore  :  Crude  hard- 
wood creosote  oils  ;  crude  ketone  residue  (from  the 
refining  of  grey  acetate  of  lime)  ;  pine  oil  from  the 


— W.  It.  S. 

Flotation  [of  ores]  :   Effect  of  addition  agents  in -. 

II.  M.  Thornberrv  and  H.  T.  Mann.     Met.  and 

Chem.  Eng.,  1917,  17,  709—713. 
THE  influence  of  a  number  of  common  inorganic 
salts  on  tlie  concentration  of  a  Missouri  lead  ore 
was  studied  in  a  small  laboratory  flotation  machine. 
The  ore  contained  -t-t!  1  %  of  lead.  Three  oils  were 
used — a  hardwood  creosote,  "  Naval  Stores  flota- 
tion oil  17,"  and  cresylic  acid.  The  action  of 
sulphuric  acid  and  alkaline-earth  sulphates  was 
to  lower  the  extraction  about  10  %  but  without 
much  effect  on  the  grade  of  concentrate.  The 
acid  and  normal  alkali  sulphates  and  the  alums 
had  little  or  no  effect  on  the  flotation.  The  effect 
of  the  sulphates  of  the  heavy  metals  was  usually 
small  but  was  to  lower  the  extraction.  Cadmium 
sulphate  exercised  a  powerful  and  injurious  effect 
on  both  the  extraction  and  grade  of  concentrate. 

— H.  J.  H. 

Commercial  aspect  of  recovery  of  potash  in  pig  iron 
manufacture.     Chance.     See  VII. 

Effect  of  addition  of  suitable  slag  on.  setting  properties 
of  Portland  cement.     Deny  and  Lewis.     Sec  IX. 


Patents. 


Steel ;   Manufacture  of 
Whitworth  and  Co. 


— -.  Sir.  W.  G.  Armstrong, 
Ltd.,  and  W.  0.  Bowden, 
Newcastle-upon-Tvn.'.  Eng.  Pat.  111,910,  Dec. 
20,  1916.  (Appl.  No.  18,248  of  1910.) 
Steel  scrap  is  melted  together  with  carbonaceous 
matter  in  a  basic  open-hearth  furnace.  The  steel 
is  then  poured  into  an  open-hearth  acid  or  basic 
furnace,  pig  iron,  scrap  steel,  or  carbonaceous 
matter  being  added. — W.  R.  S. 

Blast   furnaces    or    steel   furnaces ;     Processes    or 
means  for   removing   solid    "  metal   bottoms  "   of 

.     W.    Kiddle,'  Middlesbrough.     Eng.   Pat. 

112,199,  Mar.  5,  1917.  (Appl.  No.  3251  of  1917.) 

In  removing  the  mass  of  metal  known  as  a  "  metal 
bottom  "  which  accumulates  below  the  hearth  of 
a  blast  furnace,  the  holes  for  the  reception  of 
blasting  cartridges  are  formed  by  burning  with 
an  oxygen  jet  instead  of  by  drilling.  To  obtain 
the  initial  "  bite  "  on  the  nietal,  a  pocket  of  clay 
or  an  open-ended  metal  tube  containing  small  coal 
or  other  combustible  material  is  applied  to  the 
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surface  and  ignited  by  a  lamp  with  the  aid  of4the 
oxygen  blowpipe.  The  burning  is  then  continued 
by  the  blowpipe. — \Y.  F.  F. 

Steel ;     Producing    in    side-blown   converters. 

.T.  H.  Hall.  Ne>\-  York.  Assignor  to  Taylor 
Wharton  Iron  and  Stsel  Co.,  High  Bridge,  N.J. 
U.S.  Pat.  1,249.075,  Dec.  4,  1917.  Date  of 
appl..  Mar.  17,  1914. 

The  charge  subjected  to  lateral  air-blowing 
contains  silicon  and  manganese  in  such  proportions 
that  a  fluid  slag  is  produced  which  contains 
approximately  00  parts  MnO  to  40  parts  SiO„. 

— W.  R.  S. 

Coating  iron  with  brass  :    Process  for .     T.  A. 

Iyer.  Seshadripuram,  Indie-.  Eng.  Pat.  112.015, 
De-.  21.  1916.  (Appl.  No.  18.329  of  1910.) 
Brass  is  melted  in  a  crucible  with  2-5%  of  potas- 
sium ferrocyanide,  the  two  are  mixed  together, 
and  2-5%  of  barium  chloride  is  added.  The  iron 
article  is  polished,  dipped  into  the  molten  brass, 
removed,  and  cooled.  In  a  modification  the 
potassium  ferrocyanide  and  barium  chloride  are 
replaced  by  potassium  ferricyanide  and  sal- 
ammoniac  (ammonium  chloride)  in  the  same  pro- 
portion.— W.  F.  F. 

Galvanising  iron  and  steel  plates,  sheets,  and  the 
like  ;  Mode  of  "  hot  process  " .  The  White- 
inch  Galvanizing  Co.,  Ltd.,  and  R.  E.  Ordidge, 
Partkk.  Eng.  Pat.  112,220,  Apr.  20,  1917. 
(Appl.  No.  5550  of  1917.) 

To  galvanise  iron  or  steel  plates  on  one  side  only 
by  the  dipping  process. "the  side  which  is  not  to  be 
galvanised  is  coated  with  a  paint  made  by  mixing 
hthopone  12  parts,  Paris  white  4  parts,  and  pulp 
size  1  part,  with  water,  and  boiling  to  the  con- 
sistency of  milk.  This  coating  prevents  the 
adherence  of  the  molten  zinc. — W.  F.  F. 

Iron  and  steel ;    Process  of  rust-proofing  by 

vapours  containing  phosphorus  compounds.  W.  H. 
Allen.  Detroit,  Mich.  U.S.  Pat.  1.218,053, 
Nov.  27,  1917.     Date  of  appl.,  Feb.  1,  1917. 

Tiie  metal  is  placed  in  a  closed  chamber  into 
which  phosphorus  pentoxide  vapour  and  steam 
are  passed  simultaneously. — W.  E.  F.  P. 

Puddling  furnaces.  J.  J.  H.  [Mackinlay,  Shifnal, 
•Salop.  Eng.  Pat.  112,179.'  (Appl.  Nos.  1249, 
Jan.  25,  and  10,005,  July  25,  1917.) 

In  a  puddling  or  reverberatory  furnace,  a  pre- 
heating chamber  is  provided  on  the  opposite  side 
of  the  hearth  to  that  of  the  grate,  and  the  iron  is 
introduced  into  it  through  an  air-locked  chamber 
having  an  outer  door  and  a  door  communicating 
with  the  preheating  chamber.  The  air-locked 
chamber  is  provided  with  a  travelling  floor  which 
may  be  moved  into  the  preheating  chamber  with 
its  charge  :  the  inner  door  is  then  closed  and  the 
floor  withdrawn,  leaving  the  charge  in  the  pre- 
heating chamber.  The  charge  is  preheated  by 
the  hot  gases  passing  to  the  flue  and  is  then  pushed 
on  to  the  hearth  by  a  ram  moving  longitudinally 
through  the  chamber.  The  walls  of  the  pre- 
liminary heating  chamber  and  the  head  of  the 
ram  may  be  cooled  by  internal  water  pipes.  The 
combustion  gases  may  be  used  finally  for  heating 
a  steam  boiler  or  for  preheating  the  air  or  gas  used 
for  heating  the  furnace. — W.  F.  F. 

E.  C.  Walker 


Heating-furnace  ;  Metallurgical- 


and  A.  S.  Moses,  Assignors  to  G.  M.  Illsres.  St. 
Louis.  Mo.  U.S.  Pat.  1,248,213,  Nov.  27,  1917. 
Date  of  appl..  Jan.  3,  1916. 

In-  a  coal-fired  furnace  adapted  to  deliver  dry 
1  at  ing  gases  under  pressure  to  form  a  dry  reducing 
atmosphere,  the  i  losed  Euel  chamber  has  a  hopper 
casing  at  the  top,  from  which  fuel  is  supplied,  and 


an  ash-pit  at  the  bottom.  Means  are  provided  for 
maintaining  air  under  pressure  in  the  hopper  in 
such  manner  as  to  form  an  air  seal  and  also  in 
t  he  ash-pit  ;  and  for  controlling  the  character  of 
the  dry  reducing  atmosphere  by  varying  the 
amounts  of  air  supplied  to  the  hopper  and  the 
ash-pit. — W.  E.  F.  P. 

Furnace  for  treating  ores.  G.  L.  Tanzer,  Seattle, 
Wash."  U.S.  Pat.  1,249.854.  Dec.  11,  1917.  Date 
of  appl.,  July  21,  19L7. 

An  airtight  metal  cylinder,  lined  with  refractory 
material,  rotates  on  a  horizontal  axis.  A  per- 
forated partition  of  refractory  material  is  provided 
close  to  one  end,  forming  a  narrow  gas  compart- 
ment, and  a  grating  is  arranged  parallel  to  the 
partition  and  nearer  the  centre  of  the  chamber, 
forming  a  compartment  for  charcoal.  Ore  to  bo 
treated  is  placed  in  the  remaining  larger  compart- 
ment and  a  fan  is  provided  in  a  co-axial  chamber 
within  the  lining  of  the  opposite  end  of  the  casing, 
communicating  by  passages  with  the  ore  compart- 
ment. Gas  is  circulated  by  the  fan  through  the 
gas  compartment,  charcoal  compartment,  and  ore 
compartment  to  the  fen  chamber,  and  thence 
through  a  passage  in  the  lining  back  to  the  gas 
compartment. — VV.  F.  F. 

Metal,   pipes,    rods   and    the    like ;    Apparatus  for 

covering with  lead.     Apparatus  for  covering 

the  internal  surface  of  metal  pipes  and  the  like 
with  lead.  J.  A.  Reave  11.  Beckenham,  Kent,  and 
W.  J.  Mav,  London.  Eng.  Pats,  (a)  112,321 
and  (b)  112,322,  Jan.  9,  1917.  (Appl.  Nos.  393 
and  394  of  1917.) 

(a)  The  external  surface  of  a  pipe  or  rod  is 
"  tinned  "  with  an  alloy  of  tin  and  lead,  and  the 
pipe  or  rod  is  mounted  with  its  axis  vertical  in  a 
concentric  casing,  and  supported  by  guides  and  b> 
a  sliding  collar  at  the  lower  end,  so  that  it  may 
be  moved  vertically  through  the  casing.  An 
annular  polished  die  is  arranged  in  the  casing, 
surrounding  the  pipe  or  rod,  and  slightly  spaced 
from  it,  so  that  when  molten  lead  is  poured  into 
the  upper  part  of  the  casing,  it  solidifies  in  the 
annular  space  between  the  die  and  the  pipe.  The 
lower  part  of  the  casing  is  surrounded  by  a  water 
jacket  so  that  the  coating  of  lead  solidifies  as  the 
pipe  is  drawn  downwards,  and  the  upper  part  of 
the  casing  is  heated,  preferably  by  gas  rings,  to 
keep  the  lead  molten.  (B)  The  apparatus  is 
similar  to  that  described  in  (a)  except  that  the 
pipe  is  coated  internally  and  itself  forms  the 
container  for  the  lead.  A  polished  internal 
cylindrical  die  is  used,  slightly  smaller  than  the 
pipe,  and  the  pipe  is  heated  by  an  external  gas- 
ring  above  the  die  and  cooled  by  a  water  jacket 
at  the  lower  end  of  the  die. — W.  F.  F. 

Zinciferous   ores;    Treatment   of .     J.    H.    and 

P.  M.  Gillies,  East  Camberwell,  Victoria, 
Australia.  Eng.  Pat.  112.330,  Feb.  1,  1917. 
(Appl.  No.  1633  of  1917.) 

Coslplex  zinc  ore  containing  also  lead,  copper, 
arsenic,  antimony,  gold,  and  silver,  is  coarsely 
(lushed,  and  partly  desulphurised  by  roasting, 
then  mixed  with  carbonaceous  material,  preferably 
coke,  and  about  20  %  of  water,  and  fed  to  a  fuming 
furnace  having  a  perforated  grate  through  which 
a  low  pressure  air  blast  is  supplied.  Zinc  and 
lead  are  volatilised  and  drawn  off  mainly  as  zinc 
oxide  and  lead  sulphate,  and  condensed  together 
with  arsenic  ami  antimony  impurities.  The 
clinker  remaining  in  the  furnace,  containing  the 
non-volatile  metals,  is  smelted  in  an  electric  furnace 
with  the  necessary  flux  to  form  a  matte  and  any 
residue  of  zinc  and  lead  which  is  driven  off  is  also 
condensed.  The  condensed  compounds  are  treated 
with  sulphuric  acid  to  dissolve  the  zinc  oxide  and 
arsenic   and  antimony  compounds,   and  the  lead 
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sulphate  is  then  allowed  to  settle  out.  The  solution 
is  heated  to  about  80  C,  and  treated  with  hydrogen 
sulphide  to  precipitate  the  Impurities  .i<  sulphidi  -. 
which  are  then  Altered  oft*,  h  cadmium  is  present 
it  is  removed  prior  to  the  treatment  with  hydrogen 
sulphide  by  passing  the  solution  over  granulated 
/m.-.  The  purified  zinc  sulphate  solution  is 
electrolysed  with  zinc  cathodes  and  lead  anodes, 
until  the  amount  ol  liberated  sulphuric  arid 
reaches  10  12%,  and  the  liquor  maj  be  used 
for  treatment  of  a  Further  charge  ol  condensed 
fume.  To  secure  an  even  deposition  of  zinc, 
about  0-5  -l-o  grm.  of  gum  arable  may  be  added 
per  litre  of  solution. — \V.  P.  F. 

Zinc-extracting  furnace  with  vertical  retorts.  I?,  von 
Zelewsti,  Engis,  Belgium.  U.S.  Pat.  1,250,071, 
Dec.  n.  1917.  DateofappL,  Feb.  24,  L917. 
\  cagzkg  is  provided  with  a  vertical  cylindrical 
rhamber  for  the  retort,  and  contains  gas  and  air 
ducts  eommunicating  with  the  chamber.  The 
chamber  is  open  at  tin-  bottom,  and  the  retort  is 
supported  on  a  platform,  movable  vertically,  which 
is  counterbalanced  by  weights  attached  to  cables 
running  over  pullevs,  and  which  closes  the  bottom  of 
the  chamber. — W*.  F.  F. 


Spelter  ;  Process  for  producing- 


.  ('.  II.  Fulton, 
st.  Louis,  Wo.,  Assignor  to  Metallurgical  Labora- 
tories, In...  Chicago,  111.  F.S.  Put.  L.249.IMU, 
Dec.  i.  1817.  Date  of  appl..  Jan.  22.  1917. 
Fiski.v  divided  sp,  ltt-r  or  zinc  dross  is  mixed 
with  coke  and  tar  or  pitch  and  compressed  into 
briquettes  that  will  retain  their  original  form  and 
volume  when  submitted  to  zinc  distillation  tem- 
peratures.— W.  K.  S. 

Amalgamating  and  other  apparatus  :  Agitators  for 
in .     S.  L.  Berry,  San  Francisco,  Cal., 

U.S.A.     Eng.    Pat.     112,405,    Sent.    28.    1917. 

(Appl.  Xo.  14,050  of  1917.) 
In  an  amalgamat  ing  apparatus,  pulp  is  fed  into  a 
tank  containing  mercury  at  the  bottom,  and  a 
turbine  pump  casing  is  mounted  concentrically  on  a 
vertical,  positively  driven  shaft,  and  submerged 
in  the  liquid  in  the  tank.  The  pump  casing 
contains  an  impeller  rotated  independently,  and 
has  a  flared  suction  inlet  at  the  top  for  the  pulp. 
The  pulp  is  discharged  through  slots  in  radial 
pipes  projecting  outwards  from  the  pump  casing 
close  to  the  bottom  of  the  tank.  The  slots  dis- 
charge into  the  mercury  and  are  inclined  slightly 
upward  in  the  direction  of  revolution  of  the  radial 
pipes.  The  dire  lion  of  rotation  of  the  impeller 
may  be  reversed  when  desiied  by  means  of  a  suit- 
able bevel  wheel  reversing  gear,  to  cleai  the  slots 
when  dogged.  The  pump  casing  is  preferably 
driven  through  a  belt  passing  over  cone  pulleys,  so 
that  the  relative  speed  of  casing  and  impeller  may 
be  varied.— W.  F.  F. 

Case-hardening  material  :    Process  of  making  — — •. 
A.   O.   Blaich,    Assignor   to    A.   O.    Blaich    Co., 
Chicago.   111.     U.S.   I 'at.   1.2IS.tii)4.  Dec.   I,   1917. 
DateofappL,  Sept.  18,  1917. 
Till',    proi —     consists     in    shrinking    and     drying 
granular  carbonaceous  materiel  at   a  temperature 
1000    F.  (540    C),  then  impregnating  the 
j,  s    q  it  ii    s  •  solul  ion    of    an       energiser 
infusible  at  the  temperature  employed,  and  mixing 
the    impt   I  tiles    with    a    pulverulent 

i  jiser." — W.  R.  8. 


Alloy  ;    Metal 


ii  al  contacts  |.     El.  S. 


nor  to  The  Electro  Metals  Proi 
Cleveland.    Ohio.     U.S.     Pat.     L,248,621, 
Dec.    I.    1917.     Hate   of  appl.,   Jan.   21,    1916. 
Renewed  Oct.  8,   L917, 
A    hard,    ductile,    malleable    alloy    for    electrical 
contact  devices     onsists   of   gold,   silver,   and   ap- 
proximately   l\,  ol   osmium. — W.  R.  S. 


[Zimoiiinii]   alloy  and  process  of  producing  same- 
.1.    B.    Orenagle,    CatonsvUle,    Md.     U.S.    Pat. 

1,248,648,  Dee.  1.  1917.  I  (ate  of  appl..  Dec.  7,1915. 
An  iron-zirconium  allov  containing  i',n  9(1  ",,  "I  the 
latter  is  prepared  from  materials  containing  iron 
and   zirconium   bv   the  aluminothermic   method. 

W.  U.S. 

White   metal  aVtoy.     E.    K.   Sandell,    Assignor  to 

II.  S.  .Mills.  Chicago.   111.     U.S.  Pat.   1,248,925, 

Dc    I.   1917.      Date  Of  appl.,  June  18,  1917. 

THE  allov  is  composed  Of  mercury   10,  bismuth  16, 

tin   10,   zinc   29.   and   copper   50   parts    l,y   weight. 

A  primary  alloy  is  first  made  by  inching  the  bis- 
muth and  tin  together,  cooling  the  mixture  to  just 

above  its  melting  point,  and  adding  the  mercury. 
This   is   then   added   to   the   molten   zinc,   and   the 

product  to  the  molten  copper,  each  of  the  last,  two 
metals  being  maintained  at  its  melting  tempera- 
ture,-AY.  B.  F.  P. 

Metallic  [arsenical]  ores  ;  Apparatus  for  treating . 

W.  R.  Smith,  Buffalo,  N.Y.  U.S.  Pat.  1,249,226, 
Dec.  4,  1917.  Date  of  appl.,  Feb.  IS,  1914. 
The  apparatus  consists  of  a  blast  furnace  con- 
nected at  the  upper  part  with  a  long  horizontal 
pipe  into  which  the  gases  are  drawn  by  means  of 
a  fan  ;  and  at  the  lower  part  with  an  enclosed 
bed  upon  which  the  molten  metal  is  discharged. 
Means  are  provided  for  introducing  water  into 
the  horizontal  pipe  and  collecting  the  particles 
precipitated  therein,  and  for  supplying  water 
to  the  bed  enclosure  for  the  purpose  of  condensing 
the  arsenical  fumes  evolved  from  the  molten  metal. 

— W.  E.  F.  P. 

Flotation  separation  [of  ores]  ;  Apparatus  for . 

C.  F.  Spaulding.   Salt  Lake  City,   Utah.     U.S. 

Pat.  1,249,684,  l»ee.  11,  1917.     Date  of  appl.. 

Feb.  11,  1916. 
The  pulp  container  is  provided  with  a  vertical 
air-lift  column  to  which  compressed  air  and  oil  are 
fed  at  the  lower  end.  A  number  of  rotating 
vertical  shafts  are  arranged  in  the  column,  rotating 
in  the  same  direction,  and  each  carrying  a  number 
of  beater  arms. — W.  F.  F. 

Klectrodcposition   of  metals  ;    Apparatus  for  -. 

A.  Leuchter,  Brooklyn.  N.Y.  U.S.  Pat. 
1.2  1 9,787,  Dec. 11, 1917.  Date  of  appl.,  Oct.  5C1916. 
The  cathodes  and  anodes  are  suspended  from  suit- 
able supports,  provided  with  current  connections, 
in  a  vertical  position  spaced  from  the  inner  walls 
of  the  electrolytic  tank,  and  submerged  in  the 
electrolyte.  Aline  of  non-perforated  pipe,  ar- 
ranged "along  the  lower  inner  edges  of  the  sides 
and  ends  of  the  tank,  is  conne  :ted  to  pipes  supply- 
ing air,  and  to  perforated  pipes  which  are  disposed 
closer  to  the  vertical  plane  of  the  front  face  of  the 
cathodes  than  to  the  adja-ent  faces  of  the  anodes. 
Adequate   quantities  of  air  are  thus   discharged 

Upwards  through  the  spaces  between  the  elec- 
trodes, and  the  electrolyte  is  kept  in  constant 
upward  circulation,  so  that  the  impoverished 
electrolyte  is  moved  from  the  cathode  surfaces 
and  caused  to  pass  over  to  the  back  of  the  cath- 
odes.    B.N. 

Blast  (uriKiers.  W.  J.  Foster,  Walsall.  Eng.  Pat. 
112,513,  Jan.  17.  1917.     (Appl.  No.  843  of  1917.) 

Blast  furnaces.  Q.  H.  Fisher.  Stoke-on-Trent,  and 
R.  Fisher,  1 'out -pool.  Eng.  Pat.  112,589,  July 
23,  1917.     (Appl.  No.  L0.532  of  1917.) 

liiilli*  or  tanks  (or  trial, in  in  of  shell  ruses  and  metal*. 

by  acid;  System  of J.  K.  Thornton,  Cardiff . 

Eng.  I'at,'  112.:;:;!.  Jan.  25.  1917.     (Appl-  No. 
•1257  of  1917.) 
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Welding  or  fusion  deposition  of  metals  ;  Electric . 

The  Quasi-Air  Co..  Ltd.,  and  W.  L.  Cole, 
London.  Ens.  Pat.  112,353,  Mar.  9,  1917. 
(Appl.  No.  34S0  of  1917.) 

Tin  ;    Apparatus    for    recovering from     waste 

material.  E.  A.  Considere  and  C.  H.  Bethell, 
Coventrv.  Eng.  Pat.  112,471,  Mar.  20.  1917. 
(Appl.  No.  13,990  of  191(i.; 

Tin  or  other  metal  coated  plates  or  sheets  ;  Apparatus 

for  the  manufacture  of .     W.  Gilbertson  and    ' 

Co.,  Ltd.,  E.  Griffiths,  and  G.  Webb,  Pontar- 
dawe,  Glamorgan.  Eng.  Pat.  112,555,  Apr.  2, 
1917.      (Appl.  No.   1748  of  1917.) 


Alloys;  Metal .     C.  L.  Jones,  Oakland,  N.J., 

U.S.A.     Eng.    Pat.     112.377,     Mav    29,     1917. 
(Appl.  No.  7644  of  1917.) 

See  U.S.  Pat.  1,244,742  of  1917  ;  this  J.,  1918,  13  a. 

Method  and  apparatus  for  separating  gases  and 
formation  of  products  thereby.  [Drying  air  for 
blast-furnaces.]     Eng.     Pat.     112.153.      »S'ee     I. 

Manufacture     of     composition     fuel.     Eng.     Pat. 
112,341.     See  Ha. 

Production  of  potassium  chloride  [in  manufacture  of 
pig  iron].     Eng.  Pat.   112,338.     See  VII. 

Electrolytic  anodes.     Eng.  Pat.   108,311.     See  XI. 

Commutator-section      of     cast     alloy.     U.S.      Pat. 
1,268,924.     See  XI. 


XL— ELECTRO-CHEMISTRY. 

Electric  furnace  smelting  of  phosphate  rock,  and  use 
of  the  Cottrell  precipitator  in  collecting  the  volatil- 
ised phosphoric  acid.     Carothers.     See   VII. 

Electrolytic     pickling     of    steel.     Thompson     and 
Dodson.     See  X. 

Patents. 

Accumulators  ;    Electric .     I.     Chkliar,    Paris. 

Eng.  Pat.  HI2.976.  Dec.  29.  1916.  (Appl.  No. 
18,611  of  1916.)  Under  Int.  Conv.,  Dec.  29. 
1915. 

Electrodes  for  accumulators  are  made  ot  a  con- 
tinuous band  of  metal  formed  from  two  sheets  of 
rolled,  drawn,  or  cast  metal,  with  or  without  the 
interposition  of  a  sheet  of  metal  unattacked  by 
acids,  and  thus  forming  a  double  surface  electrode 
with  a  positive  and  negative  surface.  It  is  bent 
along  its  whole  length  so  as  to  form  on  each  of  its 
surfaces  alternate  spaces  or  compartments,  and  the 
positive  acting  substance  is  placed  in  the  compart- 
ments on  one  of  the  surfaces  of  the  plate,  and  tin- 
negative  substance  in  the  alternating  compart- 
ments on  the  opposite  surface,  the  electrode  being 
afterwards  fixed  in  a  suitable  frame. — B.  N. 

Furnaces  ;  Electric .      G.  B.  Filmer  and  .1.  J. 

Denton.  London.  Eng.  Pat.  112,177,  Jen.  23, 
1917.      (Appl.  No.  1146  of  1917.) 

The  furnace  is  provided  with  a  resister  and  heater 
consisting  of  a  normally  non-conducting  material, 
such  as  magnesia,  sand,  clay,  or  the  like,  which  is 
ionised  by  the  addition  of  a  fusion  mixture,  such 
as  sodium  hydroxide  and  water,  and  removable 
electrodes  are  arranged  within  it.  A  muffle,  tube, 
or  plate,  of  fused  zirconia  or  other  suitable  material, 
is  partially  or  entirely  enclosed  in,  or  placed  upon, 
the  resister  material,  and  is  utilised  as  a  separate 
and  independent  heater  when  rendered  conductive 
by  the  first  heater. — B.  N. 


Furnace;    Electric for    producing    endothermic 

gas  reactions.  R.  Pfaehler.  Charlotte,  N.C.,  and 
I.  Hechenbleikner,  Great  Falls,  S.C.,  Assignors 
to  Southern  Electro-Chemical  Co.,  Charlotte. 
N.C.  U.S.  Pat.  1,249.479,  Dec.  11,  1917.  Date 
of  appl.,  Aug.  20,  1913. 

The  opposite  walls  of  the  reaction  chamber  diverge 
from  the  base  of  the  furnace  upwards. 
each  wall  being  provided  with  an  opening,  and  a 
door  mounted  on  a  carriage  and  trolley.  A  pair  of 
opposed  electrodes  are  arranged  in  the  chamber,  one 
opposite  each  door,  each  electrode  having  a  base 
member  extending  through  and  insulated  from  the 
furna'  e  wall,  and  a  removable  diverging  member 
attached  to  it,  the  diverging  part  conforming 
substantially  to  the  contour  of  one  of  the  diverging 
walls  of  the  furnace  chamber,  and  adapted  to  be 
withdrawn  through  the  opening  in  the  wall. 
Means  are  provided  for  circulating  a  cooling 
medium  through  the  two  members  of  each  elec- 
trode. Two  "  kindling-blades  "  are  associated 
with  the  electrodes,  and  separate  nozzles  are  pro- 
vided for  delivering  air  into  the  furnace  chamber, 
one  of  the  nozzles  being  arranged  to  deliver  a 
current  of  cooling  air  against  the  "  kindling- 
blades,"  whilst  a  current  of  cooling  air  is  also 
delivered  through  separate  outlets  directed  laterally 
against  the  insulated  portion  of  each  electrode. 

— B.  N. 

Anodes ;      Electrolytic .     Electrolytic      Zinc 

Co.,  Inc.,  New  York.  Assignees  of  H.  M.  Stuart. 
Baltimore,  U.S.A.  Eng.  Pat.  108,311,  Julv  12. 
1917.  (Appl.  No.  10,072  of  1917.)  Under  Int. 
Conv.,  July  20,  1916. 

Tins  anode,  e.g.,  of  zinc-bearing  metal,  is  sur- 
rounded by  an  envelope  of  material  pervious  to 
the  electrolyte,  but  through  which  the  slimes,  etc.. 
resulting  from  the  disintegration  of  the  anode  will 
not  pass,  and  certain  portions  of  the  anode  surface 
are  protected  from  electrolytic  action  by  non- 
condu-ting  shields,  such  as  a  pair  of  non-conduct- 
ing strips,  one  on  ea-h  side  of  the  envelope.  The 
shields  thus  divide  the  anode  surface  into  distinct 
areas,  and  bear  against  the  anode  surface,  so  as  to 
maintain  a  continuous  tight  fit  of  the  envelope 
as  disintegration  proceeds,  thus  preventing  the 
slimes  produced  during  electrolysis  from  passing 
from  one  area  to  another. — -B.  N. 

Battery     plates  ;      Storage     .     A.     E.     White. 

London.  Prom  U.S.  Light  and  Heat  Corpora- 
tion, Niagara  Falls.  N.Y.,  U.S.A.  Eng.  Pat. 
112,133,  Sept.  22,  1916.  (Appl.  No.  13;483  of 
1916.) 

The  paste  is  composed  of  a  mixture  of  lead 
oxides,  such  as  crystalline  and  amorphous  lead 
monoxide,  and  water,  one  of  the  oxides  being  of  a 
weight  (per  unit  volume)  which  is  relatively  a 
small  fraction  of  that  of  the  other. — B.  N. 

Commutator-section  of  east  alloy.     H.  K.   Sandell. 

Assignor  to  H.  S.  Mills.  Chicago,  111.     U.S.  Pat. 

1,24.8,924,  Dec. 4.191 7.  Date  of  appl.,  June  18. 1917. 
A  cast  commutator-section  for  use  in  dynamo 
electric  machinery  is  made  of  an  allov  composed 
of  copper  95  and  nickel  5  %. — W.  E.  F.  P. 

Metal    alloy    [for    electrical     contacts].     LT.S.    Pat. 
1,248,621.     See  X. 


XII— FATS;   OILS;   WAXES. 

Copra  and  other  coconut  products  ;    Study  of . 

A.    J.    Cox.     Philippine    J.    Sci.,    1917,    A.    12, 
49—53. 

There  are  two  large  vegetable  oil  plants  in  the 
Philippine   Islands,   and  several  smaller  ones  are 
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in  COOIM  of  erection.  In  the  tapahan  (drying 
grill)  method  Ol  drying  copra,  development  of 
moulds  and  consequent  deterioration  of  the  copra 
is  of  frequent  occurrence.  Experiments  have 
shown  that  the  I'alifornian  method  of  treating 
deciduous  fruits  with  the  fumes  of  burning  sulphur 
may  be  applied  to  the  coconut.  The  nuts  an' 
opened  and  treated  with  the  sulphur  dioxide  in 
a  box  to  which  only  sufficient  air  to  allow  the 
sulphur  to  burn  is  admitted.  They  may  then  be 
kept  for  2  weeks  without  moulds  developing,  and 
yield  B  very  white  copra,  producing  an  oil  free 
from  rancidity  and  fully  equal  to  the  best  Cochin 
oil.  In  the  Manila  markets,  coconut  oil  is  known 
as  "  Cebu  sundried,"  "fair  marketable  Manila." 
and  "  Laguna."  the  first-named  being  worth 
about  2s.  6d.  per  100  kilos,  more  than  the 
Laguna  grade.  The  distinction  between  these 
grades,  however,  is  ill-defined,  and  it  is  suggested 
that  the  Government  should  subsidise  good  copia, 
and  penalise  smoked,  dirty,  mouldy,  or  imperfectly 
dried  copra,  in  order  to  create  a  demand  for  the 
better  guides.  As  the  character  of  copra  varies 
with  the  kind  of  nut  and  the  district,  it  would  be 
necessary  I"  establish  grades  for  different  areas. 
These  would  be  based  not  only  on  the  proportion 
of  oil,  but  also  on  the  appearance,  colour,  and 
amount  of  moisture,  the  proportion  of  which  may 
be  roughlv  estimated  bv  inspection  bv  an  expert. 

— C,  A.  M. 


Copra  and  coconut  oil.  TI.  C.  Brill.  H.  O.  Parker, 
and  II.  S.  Yates.  Philippine  J.  Sci..  1917,  A, 
12,  55— 86. 

The  exporte  of  copra  and  oil  from  the  Philippine 
fslands  in  1916  were  72,277,164  kilos. and  16,091,1(59 
kilos,  respectively,  the  copra  representing  about 
a  third  of  the  world's  output.  Owing  to  its  poor 
quality,  however,  Philippine  copra  fetches  a  lower 
price  than  any  other  copra  on  the  market.  The 
oil  usually  obtained  from  it  is  discoloured  and 
rancid  and  contains  from  5  to  20  °0  of  free  fatty 
acids.  Unless  the  moisture  is  reduced  to  about 
(i ",,  immediately  after  opening  the  nuts,  the  copra 
is  attacked  by  various  micro-organisms,  which 
reduce  the  yield  of  oil  and  deteriorate  its  quality. 
Samples  of  copra  from  various  localities  in  the 
Philippines  contained  from  10-4  to  291  %  of 
moisture,  and  laboratory  experiments  showed  that 
under  the  most  favourable  conditions  for  the 
growth  of  moulds  (10  to  20%  of  moisture)  there 
was  a  loss  of  25  %  or  more  of  the  total  oil  present. 
If  copra  contains  sufficient  moisture  for  the  growth 
of  brown  mould  {Aspergillus  flavus).  a  loss  of  30 
to  40  %  of  oil  may  be  anticipated.  This  species  is 
frequently  associated  with  black  mould  {A.  niger), 
which  only  appears  on  copra  containing  at  least 
12%  of  moisture.  It  causes  a  pronounced  loss  of 
oil  (sometimes  over  40%),  and  increases  the 
acidity  of  the  oil,  although  not  to  the  same  extent 
as  brown  or  white  moulds.  Where  green  mould 
{Penu-illium  glaucum)  alone  is  present,  there  is  but 
little  loss  of  oil,  but  its  presence  indicates  a  pro- 
portion of  moisture  favourable  for  the  develop- 
ment of  the  other  moulds.  The  white  mould 
{Rhizopus  sp.)  requires  an  atmosphere  saturated 
with  moisture,  and  then  only  develops  on  fresh 
copra,  and  is  killed  as  soon  as  the  drying  process 
begins.  Hence,  although  it  grows  rapidly  and 
destroys  a  large  proportion  of  oil,  it  is  the  least 
important  of  the  four  moulds.  The  amount  of 
water  is  unevenly  distributed  in  copra.  For 
example,  the  total  percentage  may  be  as  low  as  5  %, 
sufficient  to  inhibit  the  growth  of  moulds,  whereas 
the  upper  layer  invariably  contains  more  moisture 
than  the  lower  layer  {e.g.,  10-5  to  24  %),  or  sufficient 
to  support  mould  grow-th.  If,  however,  copra  has 
once  been  properly  dried  to  contain  not  more  than 
about  6%  of  moisture,  it  will  not  subsequently 
absorb  sufficient  moisture  for  moulds  to  develop. 


unless  it  is  kept  for  prolonged  periods  in  air 
saturated  with  moisture.  Both  the  spores  and 
the  myeelia  of  these  moulds  will  survive  exposure 
to  50°O.  for  9  to  12  hours.  Sun-drying  produces 
an  excellent  grade  of  copra,  but  owing  to  rainy 
periods  is  chiefly  used  only  in  the  southern  islands. 
In  other  parts  the  tapahan  or  grill  method  is  used. 
In  this  process  the  nuts  are  freed  from  husks, 
divided,  and  placed  on  bamboo  rods  beneath 
which  shells  and  husks  aro  burned.  When  par- 
tially dry  the  copra  is  removed  from  the  shells  and 
the  drying  completed.  The  finished  product 
contains  not  less  than  20  %  of  moisture,  and  not 
infrequently  28  to  29  %.  Mechanical  drying  appar- 
atus has  not  been  introduced  commercially  into 
the  Philippine  Islands,  largely  owing  to  the  belief 
that  the  current  of  heated  air  causes  loss  of  oil. 
Experiments  are  described,  however,  which  show 
that  copra  can  be  dried  in  a  current  of  air  at  70 ° 
to  100°  C.  without  loss  of  oil.  Apart  from 
mechanical  drying,  however,  much  better  products 
than  pre  now  usually  put  on  the  market  could  be 
obtained  by  a  combination  of  the  sun-drying  and 
kiln  processes  carefully  applied.  Good  copra  should 
contain  from  4  to  6  %  of  water,  and  65  %  of  oil, 
calculated  on  the  anhydrous  substance,  with  an 
acidity  of  less  than  1  %  (as  oleic  acid),  and  should 
be  free  from  dirt  and  smoke.  The  cost  of  refining 
commercial  coconut  oil  is  estimated  at  8  pesos 
(1  peso  =  50  cents  U.S.A.  currency)  for  each  1  %  of 
fatty  acids  per  ton  of  oil. — C.  A.  M. 

Coconut  oil ;    Methods  for  the  production  of  pure 

.   H.  O.  Parker  and  H.  C.  Brill.     Philippine 

J.  Sci.,  1917,  A,  12,  87—94. 

The  authors'  experiments  have  shown  that  the 
oil  cannot  be  readily  expressed  from  freshly 
grated  coconut,  over  60  %  of  the  total  oil  remaining 
in  the  press-cake  after  being  pressed  at  1000  lb. 
per  sq.  in.  By  treating  the  material  with  water 
and  live  steam  for  3  hours  before  expression,  SO  % 
of  the  total  oil  is  removed  by  a  single  expression. 
The  resulting  emulsion  when  heated  as  in  the 
native  process  always  yields  a  coloured  oil  of 
burnt  odour  and  taste,  and  no  better  results  are 
obtained  by  heating  the  emulsion  with  salt, 
acids,  or  alkalis.  The  use  of  10  %  sodium  sulphite 
solution  facilitates  the  separation,  but  the  resulting 
oil  is  of  inferior  colour  and  taste.  The  treatment 
might  be  useful,  however,  for  the  manufacture  of 
soap  stock  oils.  The  best  method  is  to  chill  the 
emulsion  for  24  hours  at  15°  C,  which  causes  the 
water  to  separate,  leaving  an  upper  layer  of 
solid  fat  and  cellular  tissue,  and  also  checks  the 
development  of  moulds.  After  removal  of  the 
water  the  solid  layer  is  melted  at  a  gentle  heat, 
and  passed  through  a  filter-press,  and  the  filtered 
oil  sterilised  for  30  mins.  at  100°  C.  and  stored  in 
air-tight  vessels.  Oil  thus  prepared  has  a 
pleasant  odour,  is  free  from  acidity  or  rancidity, 
and  keeps  much  better  than  ordinary  copra  oil. 
Another  method  is  to  dry  the  shredded  coconut 
in  a  current  of  air  at  70° — -85°  C.  until  its  moisture 
is  reduced  to  10  %,  which  is  sufficiently  low  to 
prevent  the  formation  of  emulsions.  The  material 
will  then  yield  over  80%  of  its  total  oil  in  one 
expression.  Commercial  copra  press-cake  is  used 
for  stock  foods  and  for  fertilisers,  but  the  product 
obtained  by  the  method  described  is  sufficiently 
pure  for  human  consumption.  Meal  prepared  from 
it  had  the  following  composition  : — Water,  7-35  ; 
oil,  3214  ;  ash,  405  ;  crude  fibre,  3712  ;  and 
proteins,  20-34%.  It  might  be  used  with  advan- 
tage as  a  substitute  for  wheat  flour  and  lard  in  the 
preparation  of  edible  products. — C.  A.  M. 


Coconut  oil  ;    Rancidity  of  Philippine 


H    C 

Brill  and  II .  O.  Parker.'   Philippine  J.  Sci.,  1917J 
A,  12,95—110. 
Cebtain  oils  which  are  unmistakably  rancid  do  not 
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restore  the  colour  to  decolorised  magenta,  whereas 
other  oils  which  are  not  rancid  give  a  coloration 
with  the  reagent.  Hence  no  reliance  can  be  placed 
upon  the  test  as  a  criterion  of  rancidity,  and  the 
same  applies  to  the  test  with  diazobenzene- 
sulphomc  acid.  A  high  proportion  of  free  fatty 
acids  does  not  necessarily  accompany  rancidity. 
Distillation  with  steam  removes  rancidity,  but 
does  not  cause  pronounced  change  in  the  acidity, 
whilst  neutralisation  with  alkali  and  washing 
with  water  removes  the  acidity  but  not  the 
rancidity.  There  appears  to  be  no  definite  relation- 
ship between  the  Reichert-Meissl  value  or  the 
iodine  value  and  the  rancidity  of  coconut  oil, 
but  the  proportion  of  soluble  fatty  acids  shows 
indications  of  a  relationship.  The  acetyl  value 
may  afford  evidence  of  rancidity,  but  does  not 
measure  the  degree  of  rancidity.  Although  a  few 
samples  of  rancid  oils  gave  low  oxidisability  values 
(this  J.,  1916,  898),  the  test  appears  to  afford 
confirmatory  evidence  of  rancidity,  and  where 
the  value  was  high  the  oil  was  invariably  rancid. 
Copra  which  has  been  attacked  by  moulds  or 
copra  with  coconut  milk  adhering  to  it  contains 
oxidising  enzymes,  some  of  which  might  be 
separated  with  the  oil.  Such  enzymes,  if  present, 
would  probably  have  considerable  influence  on  the 
development  of  rancidity  (see  also  this  J.,  1906,  381  ; 
1910,  704,  1330).— C.  A.  M. 

Castor  oil  used  for   lubricating   aeroplane   motors  ; 

Detection   of  foreign   oils   in   .     C.    Frabot. 

Ann.  Chim.  Analyt.,  1918,  23,  7—11. 

Further  investigation  of  the  method  described 
previously  (this  J.,  1917,  1279),  which  depends  on 
the  relatively  small  solubility  of  castor  oil  in 
petroleum  spirit  and  on  the  solubility  of  the 
petroleum  spirit  in  the  oil,  shows  that  the  character 
of  the  petroleum  spirit  used  is  of  importance.  The 
solubility  of  castor  oil  increases  with  the  boiling 
point  of  the  spirit  ;  for  instance,  when  the  spirit 
is  fractionated,  the  first  fraction,  b.pt.  33-2°  C, 
dissolves  651  grms.  of  the  oil  under  the  conditions 
given  (loc.  cit.),  whilst  the  last  fraction,  b.pt. 
76°  C,  dissolves  130  grms.  A  fraction,  b.pt. 
184°  C,  obtained  from  ordinary  motor  petrol, 
dissolves  25-3  grms.  of  castor  oil.  The  increase  in 
volume  of  the  oil  due  to  dissolved  petroleum  spirit 
does  not  depend  so  much  on  the  kind  of  spirit  used  ; 
it  varies  from  10-5  c.c.  with  very  light  spirit  to 
18  c.c.  with  certain  high-boiling  fractions.  It  is 
therefore  suggested  that  only  the  portion  of 
petroleum  spirit  boiling  between  35°  and  65°  C. 
be  used  for  the  test ;  with  this  spirit  pure  castor 
oil  shows  an  increase  in  volume  of  115  c.c.  and 
the  weight  of  oil  dissolved  is  S-85  grms. — W.  P.  S. 


Sperm  oils  used  for  burning  purposes  ;    Character- 
istics of .     A.  G.  Blakeley  and  E.  A.  Keilly. 

J.  Ind.  Eng.  Chem..  1917,  9,  1099—1100. 

Ex\mnation  of  a  large  number  of  samples  of 
genuine  sperm  oil,  intended  for  burning  in  miners' 
safety  lamps  of  the  Davy  type,  gave  results 
agreeing,  in  the  main,  with  recorded  \ allies.  Some 
of  the  constants,  however,  showed  a  wider  varia- 
tion than  commonlv  accepted,  viz.  : — Refractive 
index  (15-6°  C),  1-4649  to  1-4669.  Patty  acids  :— 
Sp.  gr.  (15-6°  C),  0-893  to  0-899  ;  neutralisation 
value,  186-8  to  216-2  ;  "  titer  "  test,  6-2°  to  13-6° 
C.  Alcohols: — Iodine  value,  63-9  to  74-1; 
rn.pt.,  20-0°  to  27-0°  C.  ;  and  saponification  value 
of  acetate,  189-5  to  2160.  The  "  flake-test,"  i.e., 
the  temperature  at  which  solid  matter  separated 
from  the  oil,  varied  from  38°  to  50°  F.  (3-3°  to 
100°  C).  Sperm  oil  containing  from  1  to  4%  of 
oleic  acid  caused  a  slight  crust  to  form  upon  the 
wick  of  the  lamp  but  otherwise  gave  satisfactory 
results  in  burning,  but  the  addition  of  6%  made 


the  oil  unsatisfactory.  These  results  show  that 
the  injurious  effect  of  free  acids  upon  a  lamp  oil 
has  been  somewhat  overestimated  in  the  case  of 
sperm  oil.  In  judging  as  to  the  suitability  of 
sperm  oil  as  a  lamp  oil  the  iodine  value  and  refrac- 
tive index  should  be  taken  into  account  as  well  as 
the  acidity  and  the  other  physical  values. — C.  A.  M. 

Wool-fat  {lanoline)  substitute  and  the  preparation 
of  cetyl  alcohol.  S.  Axelrad.  J.  Ind.  Eng. 
Chem.,  1917,  9,  1123—1125. 

Spermaceti  (20  grms.)  is  saponified  with  alcoholic 
potassium  hydroxide  solution,  the  alcohol  evap- 
orated, the  soap  dissolved  in  water,  and  the  soap 
solution  treated  with  excess  of  10  %  calcium 
chloride  solution.  The  calcium  soap  is  separated, 
dried  at  100°  C.  and  distilled  at  340°  C.  A 
cheaper  method,  which  also  gives  a  larger  yield  of 
cetyl  alcohol,  is  to  mix  20  grms.  of  calcium  oxide 
containing  about  5  %  of  water  with  1 5  grms.  of 
melted  spermaceti,  and  to  heat  the  mixture,  with 
occasional  stirring,  for  about  6  hours.  The  mass 
is  then  cooled,  water  expelled  at  100°  C,  and  the 
temperature  then  raised  to  340°  C.  for  the  distilla- 
lation  of  the  cetyl  alcohol.  The  yield  is  over  40% 
of  the  weight  of  spermaceti,  as  compared  with 
the  theoretical  yield  of  about  45  %.  The  distilled 
cetyl  alcohol  is  perfectly  white  and  melts  above 
49-5°  C.  A  copper  still  is  preferably  used  for  the 
distillation.  Lanoline  substitutes  and  cold  creams 
may  be  made  by  mixing  suitable  proportions  of 
a  petroleum  base  with  cetyl  alcohol  and  water, 
and  preferably  with  about  5  %  of  lanoline  to  give 
the  "  unctuous  "  property  of  wool  fat.  A  pre- 
paration suitable  for  pharmaceutical  purposes  con- 
sists of  : — "  Petroleum  "  base,  70  ;  paraffin  wax 
(m.pt.  about  60°  C),  20  ;  cetyl  alcohol,  10  ; 
anhydrous  lanoline,  10  ;  and  water,  100  paits. 
This  preparation  has  the  same  properties  as 
woo]  fat,  and  has  the  advantage  of  not  becoming 
rancid. — C.  A.  M. 

Basking-shark  liver  oil ;   Saturated  hydrocarbons  in 

.     M.    Tsujimoto.     J.    Ind.    Eng.    Chem., 

1917,  9,  1098—1099. 

Three  genuine  samples  of  the  liver  oil  from  the 
basking-shark  (Cetorhinus  maximus),  the  largest 
of  the  shark  tribe,  were  pale  yellow  to  orange 
liquids  of  low  sp.gr.,  and  contained  41-92  to 
55-51  %  of  unsaponifiable  matter,  in  which  the 
unsaturated  hydrocarbon  squalene  (this  J.,  1916, 
609  ;  compare  Chapman,  this  J.,  1917,  392)  was 
identified.  One  of  the  samples  also  contained 
about  10%  of  a  yellow  liquid  saturated  hydro- 
carbon, probably  CieH38,  which  was  not  present 
in  the  other  two  samples.  This  sample  had  the 
following  characters  :— Sp.  gr.  at  15°/4°  C,  0-8839  ; 
acid  value,  109  ;  saponif .  value,  102-45  ;  iodine  value 
(Wijs),  178-3  ;  refractive  index  at  20°  C,  1-4773  ; 
and  unsaponifiable  matter,  41-92%.  The  un- 
saturated hydrocarbon,  squalene,  forms  hexa- 
hydro-halides  of  the  general  formula,  C30H50,6HX, 
which  may  be  readily  crystallised  and  serve  for 
the  identification  of  the  hydrocarbon. — C.  A.  M. 

Preparation  of  an  edible  fat  and  meat-extract  sub- 
stitute from  bones.     Kraus.     See   XIXa. 

Patents. 

Grating.  "  defibrating  "  or  pulping  machines  [for 
coconuts  and  other  oil-bearing  products].  H.  K. 
Reeves,  London.  Eng.  Pat.  112,135,  Sep.  27, 
1916.     (Appl.  No.  13,744  of  1916.) 

Cellular  tissue  of  the  coconut  or  other  oil- 
bearing  nuts  is  broken  up  and  pulped  by  means  of 
a  rotating  cvlindrical  drum,  etc.,  the  face  of  which 
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bean  against  the  corresponding  (ace  of  a  curved 
grating  plate,  to  which  ji  reciprocating  mot  inn  is 
communicated,  <.</..  by  means  of  ram  mechanism. 
The  rear  surface  of  she  grating  plate  may  also 
have  prepared  faces  adapted  to  bear  against 
prepared  surfaces  in  the  casing  of  (he  machine. 

— 0.  A.  M. 

Utilisation  of  certain  nutsoreeeds  in  (he  manufacture 
of  artificial  butter  or  Oie  like.     Eng.  Pat.  112,164. 

-      XIX  \. 


XIV.— INDIA-RUBBER  ;  GUTTA-PERCHA. 

Rtilihtr;  Preparation,  by  the  distillation  and  by  the 
combustion  of  irood.  of  aeid  coagulants,  and  their 

I   mi  the  quality  of .    B.  J.  Katon  and 

(i.  S.  Whitbv.      Agric.  Hull.  Fed.   Malav  Stales. 
1917,  5,  124—134. 

1  'Yi:<u.iGM:i>rs  acid  prepared  by  the  dry  distillation 
of  wood  from  the  mangrove  and  the  rubber  tree, 
when  used  for  the  coagulation  of  latex,  yielded  a 
darker  sheet  or  slab  rabbet  than  that  produced 
by  acetic  acid,  although  in  the  case  of  crepe  the 
presence  of  a  small  proportion  of  sodium  bi- 
sulphite permitted  the  formation  of  a  pale 
product.  \  coagulant  was  also  obtained  by 
passing  smoke  from  rubber  wood  in  slow  com- 
bustion through  water  and  so  extracting  the 
soluble  i  onslituents.  When  used  at  the  same 
concentration  of  aeid  for  the  coagulation  of  latex, 
the  lilt,  red  "smoke  solution"  gave  products  of 
similar  appearance  to  those  obtained  with  the  use 
of  pyroligneous  aeid.  In  both  cases,  however,  the 
i  vulcanisation  of  the  resulting  slab  or 
.1  sheet  robber  was  inferior  to  thai  of  rubber 
obtained  with  simple  acetic  acid  coagulation,  the 
difference  being  more  marked  with  tlie  "smoke 
solution  "  product.  The  retardation  of  vulcanisa- 
tion is  attributed  to  the  presence  of  phenolic 
substances  and  also  of  formaldehyde.  Tests  as  to 
the  effect  of  the  addition  of  phenol  or  cresol  to 
latex  before  coagulation  with  acetic  acid  showed 
a  marked  tendency  to  the  formation  of  discoloured 
lla,  and  the  resulting  smoked  sheet  rubber 
vulcanised  more  slowly  than  similar  rubber  pro- 
duced in  the  absence  of  phenol  or  cresol  ;  with 
slab  rubber,  however,  the  difference  in  rate  of 
vulcanisation  was  inappreciable.  The  conclusion 
is  drawn  that  although  the  smoke  employed  in  the 
preparation  of  fine  hard  Para  rubber  may  act  as 
a  preservative,  it  also  has  a  bad  effect  on  the  rate 
of  vulcanisation. — I).  F.  T. 

Coagulation  of  latex  in  the  presence  of  sugars.     B.  J. 

Eaton.     Agric.   Bull.  Fed.   Malav   States,    1910. 
5,  48—52. 

In  reviewing  the  results  of  an  investigation  by 
(iorter  and  Swart  of  the  West  Java  Rubber 
Testing  Station  and  correlating  them  with  the 
results  of  Eaton  and  Giantham,  it  is  stated  that 
the  addition  of  sugar  to  latex  aids  coagulation  by 
the  bacterial  formation  of  lactic  acid,  together 
with  a  smaller  quantity  of  acetic  acid  and  a  trace  of 
succinic  acid.  Lactic  acid  also  plays  an  important 
part  in  the  slow  coagulation  of  latex  with  minimal 
quantities  of  acetic  acid,  the  lactic  acid  in  this 
case  being  produced  by  the  action  of  micro- 
organisms on  the  sugars  present  in  the  latex.  In 
order  relatively  to  favour  the  growth  of  the  lactic 
micro-organisms,  it  is  necessary  either  to  exclude 
air.  or  to  add  at  least  0-2  %  of  sugar,  the  former 
process  checking  the  production  of  putrefactive 
and  other  bacteria,  whilst  the  latter  enables  a 
Bufflciently  rapid  production  of  lactic  arid  to 
inhibit  the  action  of  the  other  bacteria.  The 
addition  of  0-5  grm.  of  sodium  bisulphite  per  litre 


of  latex  does  not  interfere  with  the  coagulation, 
using  the  additional  0-2",,  of  sugar.  Hydrofluoric 
acid,  sulphuric  acid,  and  alum  are  not  recom- 
mended as  coagulants,  especially  for  making  sheet 
rubber.  Fermentation  of  the  milk  of  young  coco- 
nuts yielded  a  liquid  containing  a  disappointingly 
low  proportion  of  acetic  acid,  the  action  of  the 
acetifying  micro-organisms  apparently  having  been 
inhibited  by  the  formation  of  lactic  acid. — 1>.  F.  T. 

Rvbhcr  :      Preparation      nf     ran-       -      irilli.     special 

reference  to  "  slab  "  rubber  and  variability.  B.  J. 
Eaton.  AgTic  Bull.  Fed.  Malav  States,  1917, 
5,  188—188. 

"  SLAB  "  rubber  as  a  substitute  for  sheet  rubber 
possesses  the  advantage  of  greater  rate  of  vulcani- 
sation, increased  uniformity  in  this  respect,  and 
superior  tensile  properties.  There  is  no  reason 
why  the  introduction  of  "slab"  rubber  should 
cause  confusion  or  increase  the  difficulties  of  the 
manufacturer,  and  it  will  probably  be  advantageous 
to  ship  the  rubber  as  "  virgin  slab." — I).  F.  T. 

Rubber  allowed  to  become  damp  ;  Development  of 

chromoqenie  orqani&ms   in   dry  raw .     B.   J. 

Eaton.'  Agric.  Bull.  Fed.  Malav  States,  1917, 
5,  177—179.     (See  also  this  J.,  1917,  1222.) 

Rubber  despatched  from  the  estate  in  a  satis- 
factory condition  is  sometimes  found  to  be  affected 
with  "  spot  disease  "  on  arrival  in  London  or  other 
buying  centres.  The  trouble  is  due  to  chromogenic 
organisms  which  develop  in  damp  rubber,  and  it  is 
now  shown  by  experiment  that  the  same  develop- 
ment of  coloured  spots  may  occur  in  perfectly 
clean  pale  crepe  if  this  is  wetted  and  rolled  loosely, 
ten  days  being  a  sufficient  period  for  a  marked 
effect.  Sheet  rubber  rolled  into  a  cylinder  direct 
from  the  sheeting  machine  and  also  "  slab  "  rubber 
show  no  development  of  such  pigment  until  they 
are  cut,  when  the  new  surface  becomes  affected  ; 
thin  crepe  which,  whilst  still  vvet,  has  been  con- 
verted into  thick  or  blanket  crepe  is  more  liable  to 
affection  than  original  thick  crepe. — D.  F.  T. 


Rubber  ;   Effect  of  copper  on  crude 


.   C.  P.  Fox. 
J.  IncL'Eng;  Ctie'm.,  1917,  9,  1092—1993. 

In  comparative  tests  in  which  sheet  rubber  was 
covered  with  discs  of  metal  and  exposed  for  several 
days  at  150°  F.  (65-5°  C),  Dewar  found 
that  copper  had  the  greatest  action  owing  to  its 
promoting  oxidation.  His  results  were  con- 
firmed by  Thompson  and  Lewis  (this  J.,  1891, 
717).  In  accordance  with  these  observations 
a  coating  of  copper  for  use  in  vulcanising  rubber 
to  iron  has  reeently  been  superseded  by  a  plating 
of  other  metals.  In  the  author's  experiments 
pieces  of  crude  sheet  rubber  were  treated  with 
1  %  aqueous  copper  acetate  solution,  copper 
acetate  solutions  containing  10  %  of  acetic  acid 
and  10%  of  ammonia  respectively,  and  oil  mixed 
with  1  %  of  dry  copper  acetate.  The  duration  of 
the  experiments  was  about  3  months,  and  parallel 
tests  were  made  in  a  bright  light  and  in  the  dark. 
It  was  found  that  copper  acetate  will  cause 
"  tackiness  "  in  crude  rubber,  the  amount  of  action 
being  proportional  to  the  quantity  of  reagent 
and  duration  of  contact,  but  not  much  affected 
by  light  or  heat.  The  control  samples  of  crude 
rubber  ("  pale  plantation  crepe  ")  were  not 
changed  in  colour  or  texture  when  exposed  to  the 
light  under  the  same  conditions  as  the  treated 
samples,  and  their  behaviour  affords  an  index 
of  the  value  of  this  type  of  rubber.  The  presence 
of  acetic  acid  had  no  material  influence  on  the 
production  of  tackiness,  but  ammonia  had  a 
pronounced  effect,  producing  a  hard,  cracked 
surface.    The  mixture  of  lubricating  oil  (containing 
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rancid  vegetable  oil)  and  copper  acetate  had  a 
greater  action  on  the  rubber  than  the  same  oil 
by  itself.  This  confirmed  the  observations  of 
Weber  ("  Chemistry  of  Rubber  ")  as  to  the  action 
of  cloth  containing  copper  (used  in  dyeing)  upon 
rubber  used  for  waterproofing,  especially  when 
oil  or  grease  is  also  present  in  the  cloth. — C.  A.  M. 


XV.— LEATHER;     BONE;     HORN;    GLUE. 

Tannin  content  of  Pacific  Coast  trees.  H.  K.  Benson 
and  F.  M.  Jones.  J.  Ind.  Eng.  Chem.,  1917,  9, 
1096 — 1098. 

The  following  amounts  of  tannin  were  extracted  : — 
Western  larch  (Larix  occidentalis),  wood,  6-7  ; 
bark,  10-6  ;  western  yellow  pine  (Pinus  pon- 
derosa),  wood,  8-9  ;  bark,  10-9  ;  western  hemlock 
(Isuga  hetc.ro  philla),  wood.  10  ;  bark,  10-93  ; 
dogwood  (Cornus  nuttalli),  wood,  1-3  ;  bark,  1-7  ; 
cottonwood  (Populis  trichocarpa),  wood,  18  ;  bark, 
4-7  ;  and  alder  (Alnus  oregona),  wood,  0-7  ;  bark 
3-3%.  The  wood  extract  of  the  western  larch 
gives  a  pleasant,  light  red  colour  to  the  tanned 
hide.  As  the  wood  of  this  species  also  gives  a 
high  yield  of  alcohol  when  hydrolysed,  this  tree 
is  more  suitable  for  chemical  utilisation  than  foi 
timber.  The  tannin  content  of  the  western  hem- 
lock is  equ^l  to  that  of  the  eastern  species.  The 
bark  has  been  regularly  used  by  tanners  on  the 
Pacific  Coast.  The  western  pine,  which  is  chiefly 
used  for  making  boxes,  yields  a  satisfactory 
amount  of  a  good  extract  and  the  saw-mill  waste 
of  this  species  might  be  utilised  in  the  manufacture 
of  tannin  extract.  Of  the  deciduous  woods  the 
only  one  suitable  for  the  manufacture  of  extracts 
is  the  dogwood.  The  extract  could  not  be  used 
alone  for  tanning,  but  might  be  employed  as  a 
red  dye  in  conjunction  with  other  tanning  extracts. 
It  was  found  that  Douglas  fir  wood  in  slabs  may  be 
advantageously  seasoned  for  a  year  before  being 
used  for  the  preparation  of  extracts.  The  effect 
of  the  hydrolysis,  and,  possibly,  oxidation  taking 
place  during  seasoning  is  to  increase  the  amount 
of  tannin  (e.g.,  from  5-92  to  7-5%),  to  increase  the 
total  solids  (e.g.,  from  14-92  to  15-8%),  and  to 
reduce  the  non-tannins  (710  to  6-2%). — C.  A.  M. 

Tanning  [of  fishing  nets]  and  the  study  of  tannins. 
W.  Tombrock.  Chem.  Weekblad,  1917,  14, 
1143—1150. 

An  account  of  the  methods  employed  by  the 
Dutch  fishermen  for  preserving  their  nets.  The 
usual  procedure  is  to  immerse  the  net  in  a  hot 
solution  of  tannin  for  some  time,  and  then  to  dry 
it.  The  author  has  found  that  if  the  net  is  then 
immersed  for  15  minutes  in  a  solution  containing 
1%  of  copper  sulphate  and  0-7  %  of  ammonia, 
and  again  dried,  the  durability  is  much  increased. 
After  this  treatment,  it  is  important  for  the  net 
to  be  used  for  fishing  as  soon  as  possible.  The 
method  is  also  adapted  to  the  preservation  of  other 
forms  of  netting. — A.  J.  W. 

Patent. 

Leather-like    material  ;     Method    of  manufacturing 

.     A.   G.   Emery,   New  York,   Assignor  to 

Rubber  Regenerating  Co.  U.S.  Pat.  1,249,360. 
Dec.  11.  1917.  Date  of  appl.,  July  14,  1916. 
A  mixture  of  linseed  oil  and  calcium  rosinate  is 
boiled  until  it  is  of  a  gelatinous  consistency.  It 
may  be  coloured  if  desired  by  incorporating 
American  ochre  and  iron  oxide,  and  the  resulting 
product  is  used  to  impregnate  fibrous  material 
and  is  then  oxidised.  A  solvent  may  be  used  to 
facilitate  the  impregnating  process,  and  is  then 
allowed  to  evaporate  before  the  oxidation  process. 

F.  Sp. 


XVI.— SOILS;    FERTILISERS. 

Soils  ;     Movement    of  soluble    salts    through    . 

M.  M.  McCool  and  L.  C.  Wheeling.  J.  Agric. 
Res.,  1917,  11,531—547. 

Experiments  were  carried  out  on  moist  soils  in 
tubular  containers,  the  short  middle  sections  of 
which  were  filled  with  the  soil  and  the  salt  to  be 
studied,  and  the  longer  end  sections  with  the  soil 
alone.  The  containers  were  then  closed,  or  left 
open  if  evaporation  was  to  be  studied,  and  placed 
in  a  closed  thermostat  at  18°  C.  It  was  found 
that  soluble  salts  do  not  long  remain  localised 
but  pass  at  a  moderately  rapid  rate  from  regions 
of  high  to  regions  of  lower  concentration.  When 
moisture  is  being  lost  by  evaporation  an  upward 
movement  of  the  salt  takes  place  much  more 
rapidly  than  any  downward  movement  ;  this 
is  especially  marked  in  sandy  soils.  As  the  salts 
move  through  the  soil,  the  soil  solution  changes  in 
character,  as  a  result  of  reactions  between  the  salt 
and  the  soil  particles  as  well  as  of  diffusion.  These 
changes  may  spread  much  farther  than  the  soil 
mass  receiving  the  application. — J.  H.  J. 

Haieaiian   soils ;     Tteaction   of with    calcium 

bicarbonate  solution,  its  relation  to  the  deter- 
mination of  lime  requirements  of  soils,  and  a 
rapid  approximate  method  for  the  determination 
of  lime  requirements  of  soils.  M.  O.  Johnson. 
J.  Ind.  Eng.  Chem.,  1918,  10,  31—33. 

Whether  lime  is  applied  to  the  soil  as  oxide, 
hydroxide,  or  carbonate,  the  main  reaction  of  the 
limed  soil  appears  to  be  with  calcium  bicarbonate 
in  solution.  Absorption  by  soils  from  calcium 
bicarbonate  solutions  increases  with  the  period  of 
contact,  approaching  an  equilibrium.  With  a 
decrease  in  the  concentration  of  the  bicarbonate 
solution,  there  is  a  decrease  in  the  actual  absorp- 
tion, but  an  increase  in  the  percentage  absorption 
of  the  calcium  bicarbonate  is  solution,  indicating 
that  at  a  certain  concentration,  absorption  would 
be  complete  under  prolonged  contact  with  the 
soil.  The  total  amount  of  calcium  carbonate 
(expressed  as  %  of  wt.  of  soil)  in  the  solution  at 
the  concentration  at  which  absorption  by  a  given 
soil  is  complete,  expresses  a  definite  absorptive 
capacity  for  that  soil,  and  has  been  named  the 
"  minimum  absorption."  For  mainland  soils, 
the  following  procedure  is  recommended  as  a 
method  of  determining  lime  requirements.  200  c.c. 
of  A*/100  calcium  bicarbonate  solution  is  measured 
into  a  500  c.c.  Erlenmeyer  flask  and  10  gims.  of 
the  soil  is  added.  The  flask  us  shaken  vigorously 
for  10  sees.  The  solution  is  filtered  and  100  c.c. 
titrated  with  JV/10  acid,  using  methyl  orange  as 
indicator.  The  difference  in  titration  between 
100  c.c.  of  the  filtrate  and  of  the  original  solution 
is  proportional  to  the  amount  of  calcium  carbonate 
required  by  the  soil.  Multiplying  by  10  the 
percentage  of  calcium  carbonate  required  gives 
directlv  the  tons  of  calcium  carbonate  per 
2,000,000  lb.  of  soil,  i.e.,  per  acre. — L.  A.  C. 

Acidity  of  soils  :   Determination  of  the and  its 

value  in  determining  the  quanitty  of  lime  to  be 
applied  in  practice.  J.  Grantham.  Agric.  Bull. 
Fed.  Malay  States,  1917,  5,  138—140. 

Truog's  method  (this  J.,  1916.  699)  by  wluch  he 
determines  the  "  active  "  and  "  latent  "  soil 
acidity  and  the  avidity  of  the  active  acids,  is  con- 
sidered to  be  the  most  satisfactory  measure  of  the 
lime  requirements  of  soils'. — W.  G. 

[Soil]    liming    experiments.     B.    Bunting.     Agric. 
Bull.  Fed.  Malay  States,   1916,   4,   373—380. 

The  results  obtained  from  the  growth  of  one  or 
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at  tin-  most  two  crops  of  six  different  kinds  of 
plants  on  one  particular  type  of  soil  show  that 
a  decided  improvement  in  crop  production  may 
be  obtained  by  the  application  of  lime  in  quantities 
not  sutlic -ient  entirely  to  ncutialise  the  a  idity  of 
the  soil.  The  Improvement  in  crop  production 
is  not  direct l\  proportional  to  the  reduction  of  soil 
acidity.  The  author  considers  that  one  ton  of 
quicklime  per  acre  applied  every  four  years  will 
give  tin-  best  return. — W.  G. 

lurcrted  phosphate.     ('.   C.  James.     J.   Ind.   Eng. 
Chcm..  litis,  10,  33—35. 

lixi'KKlMKNTM  both  on  the  laboratory  and  factory 
scale  showed  that  the  water-soluble  phosphoric 
acid  in  acid  phosphate  (superphosphate)  mixed 
with  lime  or  calcium  carbonate  decreases  on 
standing,  the  change  being  accompanied  by  a 
rise  in  temperature,  which  is  greater  with  lime 
than  with  calcium  carbonate.  The  decrease  is 
more  rapid  at  first,  becoming  slower  on  further 
standing.  On  trying  the  effect  of  the  reverted 
phosphates  on  crops,  it  was  found  that  it  is  just 
as  valuable  as  the  water-soluble  phosphate  when 
applied  to  sugar-cane  on  upland,  ferruginous, 
clayey  soils.  Experiments  upon  rice  with  the 
revetted  phosphate  also  showed  favourable  results. 

— L.  A.  C. 

Bonedust  :  its  adulteration  with  phosphate  rock. 
C.  E.  Chapman.  Dept.  Chem..  8.  Austialia, 
Bull.  9,   1917.     11  pages. 

Phosphate  rock  --an  be  detected  in  bonedust  by 
shaking  the  sample  with  Sonstadt's  solution 
(a  solution  of  mercuric-  and  potassium  iodides, 
sp.  gr.  2-8).  The  bonedust  floats,  but  80%  of  the 
rock  phosphate  sinks.  For  proper  separation  the 
tube  containing  the  solution  and  sample  of  dust 
should  be  centrifuged  for  four  or  five  minutes. 
The  amount  of  trioalcium  phosphate  present  in  the 
material  which  flopts  in  Sonstadt's  solution  can  be 
determined  in  order  to  see  if  it  complies  with  the 
legal  standard  of  the  country  concerned.  Finally 
the  rook  phosphate  settling  in  the  liquid  can  be 
examined  microscopically. — W.  G. 

Calcium    cyanamidc  :      Determination    of    nitrogen 

in .    B.  Turkus.    Ann.  Chim.  Analvt..  1918, 

23,  3—5. 

ONE  grm.  of  the  sample  is  heated  for  30  mins. 
with  a  mixture  of  40  c.c.  of  concentrated  sul- 
phuric acid  and  10  c.c.  of  water  ;  the  ammonia 
formed  is  then  determined  by  distillation.  If  the 
sulphuric  acid  used  is  weaker  or  stronger  than 
the  concentration  mentioned,  the  digestion  must 
be  prolonged  for  more  than  30  mins.  in  order  to 
decompose  the  cyanamidc  completely.— W.  P.  S. 

Commercial  aspect  of  recovery  of  potash  in  pig  iron 
manufacture.     Chance.     See  VII. 

Estimation     of     phosphoric     acid     as     magnesium 
pyrophosphate.     Balareff.     See  XXIII. 

Patents. 

Phosphate  rock  ;   Method  of  treating [to  produce 

a  fertiliser  composition].  II.  H.  .Meyers.  Pitts- 
burgh, Pa.,  Assignor  to  Armour  Fertilizer 
Works,  Chicago.  111.  U.S.  Pat.  1,246,636,  Nov. 
13,  1917.     Date  of  appl.,  Jan.  15,  1917. 

Finely  divided  phosphate  rock,  mixed  with 
water  to  form  a  sludge,  is  treated  with  a  mixture 
of  sulphurous  and  sulphuric  anhydrides  produced 
by  subjecting  a  mixture  of  sulphurous  gases  and 
air  to  the  action  of  a  suitable  catalyst. — W.E.F.P. 

Manufacture    of    composition    fuel.        Eng.     Pat. 
112,341.     -See  IIa. 


Process  of  recovering  rallies  from  lime  mud  [from 
ammonia-aoda  process].  U.S.  Pat.  1,249,739. 
■See  VII. 

Method  of  increasing  the  yield  and  reducing  the 
production  cost  of  sugar  cane.  U.S.  Pat.  1,249,355. 
See  XVII. 
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Sugars,  starches,  gums,  proteins,  and  organic  acids  ; 

A    precipitant   for .     W.    Schulte.     Chem.- 

Zeit.,  1917,  41,  822. 

Sucrose,  invert  sugar,  dextrose,  lactose,  dextrins, 
and  starch  are  precipitated  from  their  aqueous 
solutions  by  ammoniacal  lead  acetate  solution  ; 
gum  arabic,  gum  tragacanth,  albumin,  casein, 
pepsin,  peptone,  and  gelatin  are  also  precipitated 
by  the  reagent.  Whilst  citric,  tartaric,  malic, 
tannic,  gallic,  and  succinic  acids,  and  pyrogallol  are 
precipitated  by  lead  acetate  alone,  Denzoic,  sali- 
cylic, and  picric  acids,  and  phenol  yield  precipitates 
only  with  ammoniacal  lead  acetate.  The  am- 
moniacal lead  acetate  solution  must  be  freshly 
prepared  (it  readily  absorbs  carbon  dioxide  from 
the  atmosphere)  and  is  made  by  mixing  100  c.c.  of 
saturated  lead  acetate  solution  with  26  c.c.  of  water 
and  8  c.c.  of  ammonia  (sp.  gr.  0-91).  One  part  of 
gum  arabic  or  phenol  in  20,000  parts  of  water 
gives  a  turbidity  or  precipitate  with  the  reagent  ; 
with  sugars  the  minimum  limit  is  about  1  part  in 
10,000  of  water.  The  precipitates  formed  may 
be  collected.  Washed  with  dilute  ammonia,  dried 
at  100"  C,  and  weighed,  or  the  precipitate  may  be 
ignited  and  the  residual  lead  oxide  weighed.  The 
following  factors  are  given  for  obtaining  the 
quantity  of  substance  present  either  from  the 
weight  of  the  precipitate  or  of  the  lead  oxide  : — 


Sucrose. 

Gum 

arabic. 

Phenol. 

From  weight  of  precipitate 
From  weight  of  lead  oxide 

0-1727 
0-2386 

0-2564 
0-3703 

0-2636 
0-3125 

Since  glycerol  is  not  precipitated  by  the  reagent, 
the  latter  may  afford  a  means  of  separating  sugars, 
etc.,  from  glycerol  in  the  determination  of  this 
substance  in  wines,  etc.  Attention  is  directed  to  the 
fact  that  sugars  are,  to  a  certain  extent,  precipitated 
by  basic  lead  acetate  from  their  neutral  solutions. 
In  the  clarification  of  saccharine  solutions  with 
basic  lead  acetate  it  is  necessary,  therefore,  to  add 
a  small  quantity  of  acetic  acid  if  the  solution  is  not 
already  acid  in  reaction. — W.  P.  S. 

Lime  cake  [calcium  saccharalc]  analysis  ;  A  quick 

method  for .      A.  N.  Clark.      J.  Ind.   Eng. 

Chem.,  1918,  10,  51. 

The  required  weight  of  lime  cake  is  weighed  into 
a  counterbalanced,  nickel-plated,  copper  beaker 
of  about  300  c.c.  capacity,  the  calculated  volume 
of  acetic  add  added  from  a  pipette,  and  the  mass 
mixed  with  a  small  pestle.  A  charge  of  basic  lead 
acetate  solution  is  added  from  a  Sachs-Le  Docte  or 
Kruger  pipette,  the  mass  again  mixed  with  a 
pestle,  and  poured  on  to  a  filter.  This  method  is 
found  to  be  much  more  rapid  and  less  liable  to  loss 
by  foaming  and  spilling,  than  the  usual  procedure. 
When  the  "  free  "  sugar  is  to  be  determined,  water 
is  added  in  place  of  acetic  acid. — L.  A.  C. 

Patents. 
Sugar  cane;   Method  of  increasing  the  yield  and 

reducing    the    production     cost    of .     C.     F. 

Eckart,    Olaa.    Hawaii.     U.S.    Pat.     1,249.355, 
Dec.  11.  1917.     Date,  of  appl.,  June  25,  1917. 

Covered  nitrate  beds  are  established  between  the 
rows  of  canes,  e.g.,  by  applying  lime  compounds 
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or  a  mixture  of  organic  matter  with  lime  or 
calcium  carbonate,  and  covering  the  spaces  so 
treated  with  a  dark-coloured,  opaque,  waterproof 
paper  or  fabric  in  contact  with  the  ground. — J.  H.L. 


Molasses  ;  Manufacture  of  alcohol  from .  G.  H. 

Hughes.  London.     Eng.  Pat.  112,232,  May  21. 
1917.     (Appl.  No.  7324  of  1917.) 

Megasse  is  mixed  with  molasses  in  the  proportion 
of  about  15  parts  of  fine,  dry,  screened  megasse  to 
85  of  concentrated  hot  molasses  :  the  solid  mass  is 
formed  into  blocks  or  bales  suitable  for  transport 
and  is  subsequently  "  broken  down  "  with  water 
and  fermented. — J.  F.  B. 


XVIII.— FERMENTATION    INDUSTRIES. 

Brewing  materials.     V.  Petit.    Brasserie  et  Malterie, 
1917.  7,  129—132. 

The  author  discusses  the  use  of  potato-starch, 
manioc,  chit-malt,  and  raw  barley  as  malt  adjuncts. 
The  first  is  satisfactory  (cp.  Koudelka,  this  J., 
1917,  399)  but  expensive.  Manioc  was  employed 
in  several  French  breweries  about  12  or  15  years 
ago.  until  a  very  heavy  import  duty  was  placed 
upon  it  because  it  was  stated  to  he  cyanogenetic. 
When  digested  with  water  it  produces  about 
3  mgrms.  of  hydrogen  cyanide  per  100  grins.,  but 
this  small  amount  is  entirely  eliminated  in  the 
course  of  brewing.  Manioc  requires  cooking,  like 
rice  or  maize,  and  owing  to  its  slightly  alkaline 
reaction  it  is  advisable  to  add  a  small  quantity  of 
acid,  e.g.,  75 — 100  grms.  of  phosphoric  acid  per 
cwt.,  before  the  cooking  process.  Treated  in  this 
way  it  forms  an  excellent  malt-adjunct.  Exper- 
ience of  French  brewers  with  the  short-grown  or 
chit-malt  advocated  by  Windisch  (see  this  J.,  1917, 
1188)  has  been  unsatisfactory.  It  is  difficult  to 
grind  properly  without  a  special  mill,  and  does  not 
saccharify  completely  during  the  ordinary  mashing 
process  ;  even  when  it  is  first  cooked  to  gelatinise 
the  starch,  saecharification  and  wort-filtration  are 
unsatisfactory.  The  author  considers  that  raw- 
barley  might  just  as  well  be  used,  as  all  malting 
expenses  are  thus  eliminated  ;  the  raw  grain  is 
ground,  preferably  in  a  special  mill,  and  then 
cooked,  or  it  may  simply  be  steeped  as  if  for 
malting  and  cooked  without  grinding  if  it  is  well 
agitated  during  cooking.  The  raw  barley  may 
amount  to  10 — 12  %  or  more  of  the  malt  employed. 

—J.  H.  L. 

Brewing  ;     Couch    grass    as    malt-adjunct    in . 

F.  Kbritschoner.  Chem.-Zeit..  1917,  41,797—798. 

It  has  been  proposed  in  Germany  to  utilise  the 
rhizome  of  couch  grass  [Triticum  rejiens)  as 
brewing  adjunct,  in  view  of  the  present  scarcity 
of  malt.  The  dried  rhizome  yields  about  20% 
of  extract,  derived  chiefly  from  a  reserve  carbo- 
hydrate, tritiein,  which  forms  lsevulose  on  hydro- 
lysis. The  practical  difficulties  attending  its  use 
in  brewing  are  very  great,  for  it  is  a  very  bulky 
material  and  requires  10 — 15  times  its  weight  of 
water  in  mashing.  Mashed  alone,  it  was  found 
to  produce  worts  dirty  red  in'  colour  and  not 
altogether  pleasant  in  odour  and  flavour.  These 
worts  developed  a  peculiar  odour  during  fermenta- 
tion and  the  corresponding  beers  became  un- 
drinkable  after  storage. — J.  H.  L. 

Worts  ;    Artificial  cooling  of in  closed  coolers, 

and  the  elimination  of  glutin.    L.  Heintz.    Woch. 
Brau.,  1917.  34,  221—224,  230—235. 

BE.  T.  Brown  lias  shown  that  the  nitrogenous 
substances  which  separate  from  solution  during 
the  cooling  of  brewers'  wort  are  formed  by  the 
combination  of  wort -proteins  with  hop-tannins, 
and   that    agitation   of    the   wort    during   cooling 


promotes  their  separation  in  a  flocculent  form 
(see  this  J.,  1913,  442).  The  author  found  that, 
with  Continental  worts,  which  are  of  lower  gravity 
and  less  hea\ily  hopped  than  those  studied  by 
Brown,  agitation  does  not  usually  bring  about 
flo;culation  of  the  precipitate.  He  suggests  that 
the  tendency  to  flocculate  depends  on  the  amount 
of  tannin-protein  compounds  present.  An  im- 
portant means  of  promoting  flo?culation  is  to 
maintain  in  suspension,  during  the  cooling  process, 
the  proteins  coagulated  in  the  copper.  A  process 
of  wort  cooling  is  described  in  which  this  con- 
dition is  realised.  The  hot  wort,  freed  from  hops 
but  containing  the  coagulated  proteins,  is  run 
into  a  large  closed  receptacle  to  a  depth  of  3 — 5  ft. 
From  the  cover  of  this  receptacle  a  number  of 
tubular  cooling  units,  resembling  ordinary  vertical 
refrigerators  in  shape,  are  suspended,  so  as  to  be 
almost  completely  immersed  in  the  wort.  Cold 
water  is  circulated  through  the  coolers  and  the 
woit  is  kept  in  constant  agitation  by  a  rotating 
paddle  or  by  injection  of  sterile  air.  When 
cooled  to  the  pitching  temperature  the  wort  may 
be  allowed  to  stand  for  a  time  to  allow  the  pre- 
cipitate to  subside,  or  it  may  be  filtered.  This 
process  enables  the  whole  of  the  heat  of  the  wort 
to  be  recovered,  and  can  be  used  to  heat  the  water 
required  for  mashing.  It  also  protects  the  wort 
against  infection. — J.  H.  L. 

Wine  ;     Plastering   of  grapes   and   the   increase   of 

acidity  and  sulphates  in  the .  A.  Borntraeger. 

Giorn.     Vinicolo     Ital..     1917,     43,     412 — 114. 
Bull.  Agric.  Intell.,   1917,  8,  1138— 11*J. 

It  is  well  known  that  addition  of  calcium  sulphate 
to  grapes  at  the  time  they  are  put  in  the  vat 
increases  the  acidity  of  the  wine  pioduced,  and 
the  reaction  which  takes  place  has  been  repre- 
sented bv  Chancel  as  follows  :— 2C4H5K06  +CaSO, 
=C4H4CaO„  +  C4H606  +K,S04.  The  author  made 
comparative  experiments  in  three  successive 
years,  with  white  "  Catalanesca  "  grapes  from 
Vesuvius,  with  and  vithout  addition  of  pure 
calcium  sulphate.  After  vatting  and  filtering, 
the  sulphates,  expressed  as  potassium  sulphate, 
and  the  total  acidity,  expressed  as  free  tartaric 
acid,  were  determined  in  the  wines.  In  all  cases 
the  "  plastering  "  was  found  to  have  increased 
the  acidity,  but  not  to  the  extent  calculated  from 
the  amount  of  sulphate  present,  according  to  the 
above  equation.  One  reason  for  this  discrepancy 
is  that  the  sulphate  in  the  wines  consisted  in  part 
of  unaltered  calcium  sulphate,  and  other  con- 
tributory causes  are  suggested. — J.  H.  L. 

Wine-making  experiments  with  sulphur  dioxide. 
C.  Mensio.  Staz.  Sperim.  Agrar.  Ital.,  1917,  50, 
300—314.  Bull.  Agric.  Intell..  1917,  8, 
1140—1141. 

Comparative  experiments  were  made  on  the  use 
of  metabisulphite  and  certain  other  recognised 
preparations  of  sulphurous  acid  which  contain 
also  phosphoric  acid  and  ammonia,  viz.,  Ottavi 
mixture,  Hubert's  "  sulphophosphate,"  and 
Jacquemin's  "  biosulphite  "  (cp.  Dalmasso  and 
Sutto,  this  J.,  1916,  134).  Black  grapes  in  fairly 
bad  condition  and  with  abundant  fungoid  growth 
were  employed.  The  wines  made  with  use  of 
sulphur  compounds  were  more  brilliant  and 
possessed  an  intensity  of  colour  about  30^-40  % 
greater  than  in  the  case  of  the  control.  This  is 
attributed  to  the  influence  of  the  sulphurous 
rather  than  the  phosphoric  acid,  for  the  results 
with  metabisulphite  were  slightly  better  than 
with  the  other  preparations.  About  80  %  of  the 
added  sulphur  remained  in  the  wine,  the  greater 
part  in  combination  with  acetaldehyde.  No  tra  -e 
of  ammonium  salts  was  found  in  any  of  the  wines, 
and  the  glycetol-content  was  in  all  cases  low, 
about  6-S  grms.  per   100  grms.  of  alcohol.     The 
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total  aridity  and  the  content  of  organic  acids  in 
wines  made  with  use  of  sulphur  preparations 
were  higher  than  in  the  control,  but  the  volatile 

aridity   was  lower.      Th  •  results   indicate   that  tie- 

use  of  sulphur  dioxide  in  any  fonn  is  advantageous 
in  wine-making,  and  that  metabisulphite  gives 
somewhat  better  results  than  the  other  prepara- 
tions used. — J.  H.  L. 

Wine-making ;   Substitution  of  calcium  sulphite  for 
potassium   metabisulphite   in .    F.   A.   Nan- 

oino.     l>v  Revista  Yiti.olt..  1917,  23,330—331. 

Bull.  Agric.  l.Uell.,  11)17,  8,  1142. 
Owing  to  the  present  seareity  of  potassium  salts 
the  author  studied  tlu)  suitability  of  various 
substitutes  for  potassium  metabisulphite,  and 
obtained  good  results  with  gaseous  sulphur  dioxide, 
and  with  solutions  of  sulphur  dioxide  in  water  or 
must .  Pure  calcium  sulphite  (free  from  carbonate 
and  containing  40%  SO,)  also  proved  satisfactory, 
but  it  was  found  necessary  to  use  about  50°,,  more 
of  it  than  of  metabisulphite. — J.  H.  L. 

Alcohol  ;  Determination  of .     C.  J.  Haines  and 


feast :    A  utolysis  of 


J.  W.  Harden.     J.  Ind.  Bng.  Chem.,   1917,  9, 
1120 — 1127. 

Alcohol  can  be  "  salted  out "  from  solutions 
containing  not  less  than  1  to  2%  thereof,  by  the 
addition  of  potassium  fluoride.  Ten  e.c.  of  the 
liquid  at  15C  0.  (or  5  c.C.  diluted  to  10  c.c.  if  the 
alcoholic  strength  exceeds  50%),  is  treated  in  a 
centrifugal  tube  (graduated  in  001  c.c.)  with 
potassium  fluoride  until  the  contents  of  the  tube 
measure  about  13  c.c.  A  small  crystal  of  mala- 
chite green  is  added  to  colour  the  separated 
alcoholic  layer,  and  the  tube  closed,  shaken 
vigorously  for  2  to  3  mins.,  allowed  to  cool,  and 
centrJfuged,  and  the  volume  of  alcohol  read,  a 
correction  of  0001  c.c.  being  made  for  each  1°C. 
by  which  the  temperature  of  the  room  differs  from 
15-6J  C.  To  allow  for  incomplete  precipitation 
and  traces  of  alcohol  adhering  to  the  sides  of  the 
tube,  an  addition  of  015  c.c.  must  be  made  to  the 
reading.  The  method  is  applicable  to  beer,  cider, 
Spirits,  tinctures,  etc..  and  gives  results  agreeing 
within  ±0-4%  of  those  obtained  by  determining  the 
sp.  gr.  of  the  distillate.  In  the  case  of  tincture  of 
i"dine  the  presence  of  the  iodine  has  little  effect 
upon  the  volume  of  separated  alcohol. — C.  A.  M. 

Ho  pa  ;     Dried    "  spent  " .     J.    L.    Baker   and 

H.   P.   E.    Hulton.     J.    Inst.   Brew.,    1917,    23, 
455—457. 

For  breweries  equipped  with  grains-drying  plant 
it  is  at  the  present  time  a  profitable  method  of 
disposing  of  spent  hops  to  dry  them,  and  then 
grind  them  finely  so  that  they  can  be  sold  for 
incorporation  in  cattle  foods.  The  average  com- 
position of  the  dried  and  ground  material  is  as 
follows: — Moisture,  4-8%;  ash,  7-4%;  ether 
extract  (chieflv  resins,  with  traces  of  fat).  9-0%; 
proteins   (X     0  25),  21-9%;    crude  fibre.   21-6%; 

entosans,     13-0%;      assimilable     carbohydrates. 

5-3%.  Calories  per  pound,  1062.  Instances  of 
the  spontaneous  heating  and  even  firing  of  con- 
signments of  the  material  have  occurred.  This 
heating  was  not  due  to  packing  the  hops  whilst 
still  warm,  but  was  probably  in  some  way  con- 
nected with  spontaneous  oxidation  of  the  hop 
resin-,,  for  the  heated  material  acquired  an  odour 
like  that  of  Unseed  oil  and  the  iodine- value  of  the 
resin-,  fell  from  118  to  93.  A  preventive  measure, 
which  has  proved  successful  up  to  the  present,  is 
to  spread  the  dried  and  ground  hops  over  a  large 
surface  in  a  fairly  thin  layer  for  24  hours,  before 
the  material  is  packed  into  bags.  During  this 
exposure  to  the  air  the  spent  hops  acquire  the  oily 
odour  already  mentioned,  and  it  is  possible  that 
the  changes  which  take  place  may  enhance  the 
feeding  value  of  the  material. — J.  H.  L. 


?;: 


-  and   the   influence  of  its 
products    of   proteolysis    on    the    development    of 
yeast     and     luetic     bacteria.      I'.     Vanstecnberge. 
Ann.  Inst.  Pasteur,  1917,  81,  601—030. 
The    value   of   autolysed   yeast    water   must  be 

.attributed  to  the  presence  of  a  mixture  of  proteo- 
lytic products  in  which  peptone  plays  the  principal 
part,  and  in  which  the  small  amounts  ot  a  series 
of  substances,  such  as  leucine,  tyrosine,  and 
asparagine,  exert,  independently  of  the  peptone, 
a  favourable  influence  on  the  development  ef 
yeast  and  of  lactic  bacteria  also.  The  value  of 
malt  extract  probably  also  lies  in  the  presence  of 
a  series  of  proteolytic  products  analogous  to  those 
From  autolysed  veast.  (See  also  J.  Chem.  Soc, 
Mar,  1918.)— W.  G. 

Enzymes  concerned  in  the  decomposition  of  dextrose 
and  mannitol  by  B.  coli  communis.  II.  Experi- 
ments of  short  duration  with  an  emulsion  of  the 
organisms.  E.  ('.  Grey.  Proc.  Roy.  Soc,  1918, 
[B],   90,  75—92. 

An  emulsion  of  B.  coli  communis  in  saline  solution 
containing  an  amount  of  bacteria  which  would 
weigh,  when  dry,  1  grm.,  is  sufficient  to  ferment 
40  grms.  of  dextrose  completely  in  48  hours  in  the 
presence  of  calcium  carbonate.  Tfce  actual 
amount  of  any  of  the  products  of  fermentation, 
viz.,  alcohol,  carbon  dioxide,  formic,  acetic,  lactic, 
and  succinic  acids,  obtained  is  dependent  on  the 
concentration  of  salts  and  the  temperature  of 
fermentation.  By  comparison  of  the  various 
amounts  produced  in  different  experiments,  the 
author  draws  the  conclusion  that  alcohol,  acetic 
acid,  and  succinic  acid  are  all  formed  from  a 
common  intermediate  substance  by  the  action  of 
the  same  enzyme.  The  formation  of  lactic  acid 
appears  to  be  quite  independent  of  that  of  the 
other  products  of  fermentation,  and  its  production 
is  therefore  due  to  a  separate  enzyme.  The 
addition  of  peptone  to  the  culture  medium  con- 
taining dextrose  leads  to  the  production  of  a 
greater  proportion  of  lactic  acid,  and  a  lesser  pro- 
portion of  alcohol,  acetic  acid,  and  succinic  acid. 
The  products  of  the  bacterial  decomposition  of 
mannitol  closely  resemble  in  amounts  those 
obtained  from  dextrose,  which  result  is  in  har- 
mony with  the  author's  view  that  the  fermentation 
of  various  carbohydrates  and  allied  substances  by 
bacteria  is  effected  by  a  single  set  of  enzymes,  the 
action  of  which  is  common  to  all  such  cases  of 
fermentation.    (See  also  J.  Chem.  Soc,  Mar.,  1918.) 

— H.  W.  B. 

Enzymes  concerned  in  th".  decomposition  of  dextrose 
and  mannitol  by  B.  coli  communis.  III.  Various 
phases  in  the  decomposition  of  dextrose  by  an 
emulsion  of  the  orga?iisms.  E.  C.  Grev.  Proc 
Roy.  Soc,  1918  [B],  90,  92—100. 
By  examining  portions  of  a  fermenting  solution 
containing  dextrose  and  bacteria  at  the  end  of  12, 
24,  48,  and  72  hours  respectively,  it  was  found 
that  during  the  first  12-hour  period  the  number 
of  living  bacteria  diminishes  almost  to  nothing, 
whilst  during  the  second  period  a  rapid  growth 
of  bacteria  sets  in,  so  that  at  its  close  the  number 
present  greatly  exceeds  that  at  the  commencement 
of  the  experiment.  Corresponding  with  these 
changes  there  is  a  cessation  in  the  production  of 
lactic  acid  in  the  first  period,  the  chief  products 
being  carbon  dioxide,  alcohol,  acetic  and  succinic 
acids,  whilst  subsequently  in  the  third  period, 
when  the  number  of  bacteria  is  at  a  maximum, 
the  production  of  lactic  acid  is  so  much  accelerated 
that  it  forms  70%  of  the  fermented  sugar.  The 
period  of  exalted  bacterial  growth  is  associated 
with  the  transformation  of  a  large  proportion  of 
the  dextrose  into  a  complex  carbohydrate  which 
only  reduces  Fehling's  solution  after  hydrolysis. 
A    synthesis    of    fat    was    also    observed    on    one 
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occasion  in  circumstances  which  could  not  be 
again  realised.  The  extent  of  the  synthesis 
during  one  period  is  quantitatively  of  the  same 
order  as  the  degradation  which  ensues  in  the 
following  period.  The  author  draws  the  con- 
clusion that  the  fermentation  is  brought  about, 
not  by  the  cells  as  such,  but  by  enzymes  in  the 
cells.  Different  conditions  result  in  variations  in 
the  amounts  of  the  products  of  fermentation  due 
to  the  varied  influence  of  the  altered  conditiors 
on  the  operation  of  the  different  enzvmes  present. 

— H.  W.  B. 

A  precipitant  for  sugars,  starches,  gums,  proteins, 
and  organic  acids.     Schulte.     See  XVII. 

Value  of  the  yeast-vitamine  fraction  as  a  supplement 
to  a  rice  diet.     Emmett  and  McKim.     Sec  XIXa. 


Patents. 


Alcohol ;     Removing 


from    liquors.     R.    H. 


Pflugfelder,  Chicago,   111.     U.S.  Pat.   1,249,480, 
Dec.  11,  1917.     Date  of  appl.,  May  29,  1917. 

A  deep  rectangular  tank  is  provided  with  a  series 
of  downwardly-sloping  brackets,  one  above 
another,  fixed  alternately  to  one  or  the  other  of 
two  opposite  walls  and  extending  nearly  across  the 
tank.  Each  bracket  supports  a  set  of  heating 
pipes  on  which  rests  a  shallow  tray,  so  that  liquor 
delivered  to  the  uppermost  tray  flows  over  each 
of  the  lower  ones  in  turn,  in  a  zig-zag  path,  to  the 
bottom  of  the  tank. — J.  H.  L. 


Lactic  acid  ;    Manufacture  of 


.  8.  Saxe,  New 
York.  U.S.  Pat.  1,249,511,  Dec.  11,  1917. 
Date  of  appl.,  Apr.  20,  1917. 

An"  organism  capable  of  producing  lactic  acid  is 
grown  in  an  extract  of  vegetable  ivory,  which  may 
be  prepared,  for  example,  by  hydrolysing  the 
material  with  sulphuric  or  other  a"id  and  neutral- 
ising with  calcium  carbonate.  Sufficient  calcium 
carbonate  may  also  be  added  to  neutralise  the 
lactic  acid  formed,  the  latter  being  afterwards 
liberated  by  addition  of  an  equivalent  quantity 
of  sulphuric  acid. — J.  H.  L. 

Manufacture  of  alcohol  from  molasses.     Eng.  Pat. 
112,232.     See  XVII. 

Process  for  the  purification  of  crude  alcohols.     Eng. 
Pat.  112,166.     -See  XX. 


XIXa.— FOODS. 

Milk  ;    Determination  of  fat  and  casein   in  . 

Ratio  of  casein  to  fat  as  a  criterion  of  skimming. 

F.    Repiton.     Ann.   Chim.    Analvt.,    1918.    23, 

11—15. 
To  determine  fat  in  milk,  the  author  evaporates 
10  c.c.  of  the  milk  with  5  to  10  grms. 
of  sand,  transfers  the  dry  powder  to  a 
filter-tube,  and  extracts  the  fat  by  percolation  with 
ether;  the  ethereal  extract  is  then  evaporated 
and  the  residue  of  fat  dried  and  weighed. 
Another  portion  of  the  sample  is  then 
treated  with  dilute  alcohol  slightly  acidified 
with  acetic  acid  and  the  precipitate  formed,  con- 
sisting of  the  casein  and  fat.  is  collected,  washed 
with  very  dilute  alcohol,  dried  at  100°  C.  for 
4  hours,  and  weighed.  After  deducting  the 
quantity  of  fat  found  previously,  the  resulting 
weight  is  multiplied  by  0-942  (allowance  for  ash) 
to  obtaia  the  weight  of  the  casein.  In  the  case 
of  genuine  milk  the  ratio  of  casein  to  fat  is  0-82  ; 
when  this  ratio  reaches  or  passes  unity,  skimming 
is  indicated.— W.  P.  S. 


Fat  in  condensed  milk  and  milk  powders  ;    Deter- 
mination of .     O.  H.  Biesterfeld  and  O.  L. 

Evenson.  J.  Ind.  Eng.  Chem.,  1917,  9,  111  1—1 1 14. 
Hakding  and  Parkin  (J.  Ind.  Eng.  Chem.,'  1913, 
5,  131)  found  that  the  Rose-Gottlieb  method  of 
extracting  fat  (Landw.  Vers.  Stat.,  1892,  40,  1) 
did  not  remove  the  whole  of  the  fat  from  evapoi- 
ated  milk,  and  obtained  higher  results  by  a 
method  in  which  the  protein  is  dissolved  in  acetic 
acid  and  the  fat  in  a  mixture  of  alcohol  and 
carbon  tetrachloride  prior  to  extraction  with 
petroleum  spirit.  The  authors'  experiments, 
however,  show  that  these  higher  results  must  be 
attributed  to  the  action  of  the  solvents  on  the 
rubber  stoppers,  and  that  the  average  error  in  the 
Rose-Gottlieb  process  when  applied  to  condensed 
milk  does  not  exceed  about  0  04%.  The  method 
may  also  give  low  results  with  milk  powder  or 
cream,  but  this  error  may  be  corrected  by  extract- 
ing the  fat  in  the  presence  of  acetic  acid.  From 
4  to  4-5  grms.  of  evaporated  milk,  or  7  to  7-5  grms. 
of  sweetened  condensed  milk,  is  diluted  to  9  c.c, 
and  treated  first  with  1-5  c.c.  of  strong  ammonia 
solution  and  then  with  15  c.c.  of  95%  alcohol, 
and  the  mixture  vigorously  shaken  for  2  mins. 
with  50  c.c.  of  a  mixture  of  400  c.c.  of  petroleum 
spirit.  200  c.c.  of  ether,  and  20  c.c.  of  95%  alcohol, 
in  a  large  modified  Rohrig  tube  with  side  tubulure. 
After  standing  for  10  mins.  the  ethereal  layer  is 
drawn  off,  filtered,  and  evaporated  in  a  weighed 
flask.  The  residual  liquid  in  the  tube  is  treated 
with  3  c.c.  of  glacial  acetic  acid,  and  the  tube 
immersed  to  the  depth  of  the  liquid  in  water 
which  is  heated  from  about  60°  to  80°  C.  in  about 
10  mins.  After  cooling  the  tube  in  running 
water,  50  c.c.  of  a  mixture  of  350  c.c.  of  petroleum 
spirit,  280  c.c.  of  ether,  and  63  c.c*  of  95%  alcohol 
is  introduced,  and  the  tube  again  shaken  for  2 
mins.  and  allowed  to  stand.  The  ethereal  layer 
is  drawn  off  and  filtered  into  the  same  flask  as 
before,  and  the  extraction  repeated  with  an 
additional  50  c.c.  of  the  same  mixture.  The 
united  residues  of  fat  recovered  from  the  extracts 
are  dried  at  100°  C.  until  constant  in  weight. 

— C.  A.  M. 

Mares'  milk;    Analysis  of .     A.  Hildebrandt. 

Milchwirtsch.  Zentr.,  1917,46,273—278,   289— 

293,  305—310,  317—319. 
The  milk  from  three  mares  was  examined  at 
intervals  during  the  period  April  4  to  June  22, 1916  ; 
twenty -one  analyses  were  made.  The  following 
are  the  minimum  and  maximum  results  obtained  : 
Sp.  gr.,  1  0296— 10390  ;  total  solids,  8-84— 12-03  ; 
fat,  0-10—3-35  ;  non-fatty  solids,  8  03— 9  84  ; 
ash,  0-32 — 0-74  ;  nitrogen,  0-31 — 0-49  ;  lactose, 
4-32 — 7-56%.  Generally,  the  milks  did  not  give 
a  peroxydase  reaction,  but  in  one  or  two  cases 
a  feeble  reaction  was  obtained. — W.  P.  S. 

Pepsin;  Rennetic  properties  of .  H.  T.  Graber. 

J.  Ind.  Eng.  Chem.,  1917,  9,  1125—1126. 
Experiments  have  been  made  to  ascertain  the 
suitability  of  pepsin  from  the  hog's  stomach  as  a 
substitute  for  calf  rennet  in  the  manufacture  of 
cheese.  Sweet  unpasteurised  milk  which  was 
rapidly  curdled  by  the  rennet  was  only  occasionally 
curdled  by  the  dilute  pepsin  solution,  but  by 
increasing  the  acidity  of  the  fresh  milk  to  0-185% 
(as  lactic  acid)  by  the  addition  of  lactic  acid, 
coagulation  readily  took  place.  This  difference  in 
behaviour  points  to  the  rennetic  activity  being 
due  to  a  different  substance  in  the  two  prepara- 
tions.    (See  also  J.  Chem.  Soc.  Mar.,   1918.) 

— C.  A.  M. 

Bones  ;    Preparation  of  edible  fat  and  meat-extract 

substitute  from- .   A.  Kraus.   Preuss.  Verband 

beamt.  Nahrungsmittel  Chem.,  July,  1917. 
Chem.-Zeit.,  1917,  41,  835—836. 

Fresh  bones  when  heated  with   water  or  steam. 
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in  an  autoclave  under  4 — 0  atmos.  pressure  yield 
a  considerable  quantity  of  fat  which,  after  washing 
and  clarification,  is  suitable  for  human  consump- 
tion. The  average  yield  of  fat  is  about  15%. 
and  bones  from  joints  which  have  been  boiled 
in  the  household  will,  generally,  yield  over  8%  of 
fat.  The  aqueous  extract  from  the  bones  con- 
tains much  gelatinous  substance  and.  with  the 
addition  of  salt  and  spices,  forms  an  edible  product. 
Old  or  decomposed  bones  yield  a  fat  which  may 
be  used  for  technical  purposes,  whilst  the  aqueous 
extract  is  useful  as  a  manure.— W.  P.  S. 

Cottonseed  meal  injury  ;   Iron  as  an  antidote  to . 

W.    A.    Withers   and    F.    B.    ("Arruth.     J.    Biol. 
Chem.,  1917,  32,  245—257. 

The  injurious  effects  of  cottonseed  meal  may  be 
lessened  or  prevented  by  the  addition  of  iron  salts 
to  the  feed.  It  is  suggested  that  the  iron  salts 
combine  with,  or  facilitate,  the  oxidation  of  the 
harmful  substances  in  the  meal. — W.  P.  S. 


T.  B.  Osborne  and 
1917,32,309—387. 


Soya  bean  as  food  ;    Use  of 

L.  B.  Mendel.   J.  Biol.  Chem. 


Soya  bean  meal  when  cooked  with  water  to  make 
it  palatable  is  capable  of  promoting  the  growth  of 
young  white  rats  and  of  maintaining  the  life  of  the 
adult  animals.  It  contains,  therefore,  both  the 
"  water-soluble  "  and  the  "  fat-soluble  "  accessory 
substAnces,  but  it  is  deficient  in  mineral  salts. 
This  latter  deficiency  may  be  rectified  by  the 
addition  to  the  diet  of  an  artificial  mixture  of  salts. 

— H.  W.  B. 


8l  •  1 1  proteins  :   Values  of  some  ■ 


-for  maintenance. 


liiological  analysis  of  pellagra-producing  diets. 
III.  E.  V.  Mcl'ollum  and  N.  Simmonds.  J. 
Biol.  Chem..  1917,  32,  347—308. 

Data  are  given  which  show  the  minimum  amounts 
of  protein  which  must  be  taken  by  rats  in  order 
to  maintain  health  and  body-weight  when  the 
protein  i6  derived  from  the  seeds  of  wheat,  maize, 
oats,  rice  (polished),  millet,  flax,  beans,  or  peas, 
or.  for  comparison,  from  lucerne  leaves.  Oats  are 
distinctly  more  efficient  for  maintenance  purposes 
than  either  wheat  or  maize,  whilst  rice  and  flax 
seed  are  less  satisfactory.  Millet  seed  approaches 
oats  in  dietetic  value  in  this  respect.  The  protein 
of  lucerne  leaves  has  no  advantage  regarding 
maintenance  over  that  obtained  from  any  of  the 
above  seeds.  All  these  deductions  are  based  on 
the  supposition  that  all  other  accessory  dietary 
factors  are  present  or  administered  in  adequate 
proportions. — H.  W.  B. 

}' cast- ritami ne  fraction  ;     Value  of  the  as  a 

supplement  to  a  rice  diet.  A.  D.  Emmett  and 
L.  H.  McKim.  J.  Biol.  Chem.,  1917,  32,  409— 
419. 

The  authors  describe  the  preparation  of  a  vitamine 
extract  which  rapidly  cures  polyneuritis  in  pigeons. 
The  vitamines  in  an  autolysed  yeast  filtrate  are 
adsorbed  by  Lloyd's  reagent  (a  special  form  of 
fullers'  earth)  or  by  ordinary  fullers'  earth  ground 
to  a  definite  fineness.  Infusorial  earth  or  other 
commercial  kieselguhrs  do  not  adsorb  the  yeast 
vitamine.  After  polyneuritic  pigeons  have  been 
cured  by  the  vitamine  preparation,  further  attacks 
of  polyneuritis  are  prevented  if  closes  of  fullers' 
earth  containing  adsorbed  vitamine  are  adminis 
tered  with  the  polished  rice  diet,  but  the  pigeons 
do  not  attain  their  former  weights  and  only  a  certain 
amount  of  growth  is  observed.  If,  however, 
brown  rice  (unpolished),  barley,  maize,  or  similar 
cereal  is  fed  instead  of  the  polished  rice,  the 
pigeons  recover  or  surpass  their  former  healthy 
condition,  and  recovery  is  greatly  assisted  if  the 


vitamine  preparation  is  also  included  in  the  diet. 
It  appears,  therefore,  that  the  outer  layers  of  the 
rice  grain  contain  two  vitamines,  one  of  which 
cures  or  prevents  polyneuritis  and  the  other  pro- 
duces growth,  and  of  these  two,  the  fullers'  earth 
yeant  vitamine  preparation  contains  chiefly  the 
curative  fraction.  Hence  to  ensure  complete 
recovery  from  polyneuritis  not  only  should  the 
adsorbed  vitamine  be  given,  but  the  diet  should 
include  foods  containing  vitamines. — 11.  W.  B. 

Orange  and  lemon  peels  and  pips.     F.  Mach  and  P. 
Lederle.     Chem.-Zeit.,   1917,  41,  830. 

The  composition  of  these  substances  was  found  to 
be  as  follows  : — 


Nitro  sen- 

Crude 

Crude 

free 

Crude 

Water. 

pro- 
tein. 

fat. 

extrac- 
tivca. 

fibre. 

Ash. 

Orange  peel 

19-30  I    4-66 

1-92 

62-87 

812 

3-33 

Lemon  peel     , . 

14-03 

7-01 

1-56 

6116 

11-80 

4-44 

Lemon  peel     , . 

15-32 

8-56 

217 

56-66 

14-00 

5-29 

Orange  pips     . . 

8-82 

13-72 

33-37 

31-22 

11-30 

3-57 

Lemon  pips. . . . 

8-23 

18-25 

34-30 

22-21 

14-35 

2-66 

• 

— W.  P.  s. 

Methods  for   the    production    of  pure   coconut   oil. 
Parker  and  Brill.     See  XII. 

A  precipitant  for  sugars,  starches,   gums,   proteins, 
and  organic  acids.     S-hulte.     Sie  XVII. 

Dried    "  spent  "    hops.     Baker   and    Hulton.     See 
XVIII. 

Patents. 

Nuts  or  seeds  ;    Utilisation  of  certain  in  the 

manufacture  of  artificial  butter  or  the  like.  De 
Bruyn,  Ltd.,  and  J.  de  Bruyn,  London.  Eng. 
Pat.  112,164,  De?.  27,  1916.  (Appl.  No.  18,500 
of  1916.) 

Coconut  or  copra,  the  kernels  of  the  babassu  nut 
(AtiaUa  funifera),  or  of  cohune  nuts  or  of  other 
species  of  Attalea,  and,  in  general,  of  any  species 
of  palm,  except  Elozis  guineensis,  or  the  m»als 
or  cakes  made  from  these  kernels,  are  used  in 
the  manufacture  of  artificial  butter.  The  washed 
and  cleaned  material  is  finely  divided,  and  agitated 
with  a  solution  of  common  salt  or  of  an  alkaline 
salt  or  salts  with  similar  solvent  properties,  at  a 
suitable  temperature  (130° — 140°  F.),  whereby 
solution  and  emulsification  of  part  of  the  material 
aie  effected.  The  aqueous  emulsion  is  separated 
from  the  undissolved  residue  and  concentrated  in 
vacuo,  or  it  may  be  treated  with  acid,  and  the 
resulting  precipitate  redissolved  and  emulsified 
in  alkaline  solution.  The  original  solution  or 
emulsion  or  that  made  from  the  concentrated 
products  is  inoculated  at  a  suitable  temperature 
with  an  active  culture  of  lactic  a  -id  bacteria,  an 
addition  of  lactose  or  other  sugars  being  made  if 
desired,  and  the  final  ripened  product  is  incor- 
porated w-ith  a  mixture  of  edible  vegetable  or 
animal  oils  or  fats,  and  converted  into  artificial 
butter. — C.  A.  M. 

Flour  ;     Process   of  bleaching   and   maturing . 

J.  N.  Alsop,  Owensboro,  Ky.  U.S.  Pat.  1,250,072, 
Dec.  11,  1917.    Date  of  appl.,  Mar.  15,  1915. 

Flour  is  bleached  and  matured  by  the  action 
of  a  mixture  of  chlorine  and  air,  the  air  having 
been  previously  saturated  with  steam  and  sub- 
jected to  a  disruptive  electric  discharge. — W.  F.  F. 
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XIXB.— WATER   PURIFICATION ; 
SANITATION 

Bacilli    of   Eberth    and    paratyphoid    B    bacilli    in 

water  ;  Search  for .    F.  Dienert,  A.  Guillerd, 

and  A.  Leguen.  Comptes  rend.,  1918,  166,  84 — 85. 

Pakis  water  is  examined  daily  as  follows  : — 
Several  litres  are  filtered  through  collodion,  and  the 
deposit  is  mixed  with  50  c.c.  of  sterile  physio- 
logical saline  solution  which  is  added  to  50  c.c. 
of  peptone  water  containing  sterile  bile  and 
coloured  with  malachite  green  solution.  The 
mixture  is  incubated  at  37°  C.  for  1 — 2  days. 
A  trace  of  this  culture  i6  inoculated  successively 
into  5  tubes  of  melted  agar  containing  lead  acetate, 
and  plates  are  made  in  Petri  dishes.  When  the 
medium  has  set,  a  tube  full  of  ordinary  ?gar  is 
poured  over  each,  so  as  to  make  the  cultures 
anaerobic.  The  plates  are  incubated  at  37°  C, 
and  the  colonies  examined.  Typhoid  and  para- 
typhoid B  colonies  are  brown  and  surrounded 
with  a  pale  halo  ;  B.  pyocyaneus  gives  similar 
colonies,  while  B.  coli  colonies  are  only  slightly 
brown  and  without  a  halo.  For  confirmatory  tests 
typical  colonies  are  subcultured  into  peptone- 
bouillon  for  indole  formation  and  agglutination; 
into  neutral-red  glucose  agar  ;  into  lactose  agar  ; 
into  milk  ;  and  on  to  an  agar  slant  for  staining 
by  Gram's  method. — J.  II.  J. 

Activated  sludge   process  ;    Experiments  on   seicaye 

purification  by  the .      A.   Cronin.      Austral. 

Pharm.  Notes,  Oct.   1,   1917,   18—20. 

The  first  trial  of  tliis  process  in  Australia  Mas  made 
at  Sydney  in  1916.  The  plant  consisted  of  three 
wooden  trnks  of  500  galls,  each,  air  being  supplied 
through  perforated  pipes  covered  with  broken 
stone.  Two  of  the  tanks  were  started  by  seeding 
with  sludge  from  contact  beds,  but  this  method 
proved  a  failure.  In  the  third  tank  raw  sewage 
was  treated  in  the  usual  way,  three  days'  aeration 
being  followed  by  15  hours'  settling.  Analyses 
made  after  2,  3,  and  4  months'  working  gave 
practically  constant  results,  the  percentage  purifica- 
tion being  about  99  in  suspended  solids,  92  in 
organic  nitrogen,  and  84  in  oxygen  absorption. 
All  the  effluents  were  stable  by  the  methylene 
blue  test,  and  no  smell  was  given  off  during 
treatment.  A  larger  tank  of  10,000  galls,  was 
then  constructed  in  concrete,  and  has  been  in 
continuous  operation  since  November,  1916,  on 
the  fill  and  draw  principle.  The  aeration  period 
at  starting  was  4  days,  then  3  days,  then  20,  10. 
7,  6,  and  5  hrs.  respectively.  At  the  end  of  8 
weeks,  the  accumulated  sludge  occupied  20 — 25% 
of  the  capacity  of  the  tank.  The  results  were  not 
so  good  after  5  hours'  aeration,  and  after  six 
months  the  period  was  fixed  at  6  hours  with  2  hours' 
settling,  which  gave  as  good  results  as  a  longer 
period.  The  percentage  purification  obtained 
was  :  suspended  solids  96,  organic  nitrogen  87-7, 
and  oxygen  absorption  86-3.  The  effluent  was 
odourless,  of  a  faint  "  peaty  colour,"  and  was 
stable  after  the  first  3  weeks'  working.  The  air 
used  was  4-8  cub.  ft.  per  gall,  with  a  ten  hours' 
aeration  period.  The  sludge  contained  about 
66%  of  moisture  and  dried  readily  on  sand.  An 
analysis,  calculated  to  a  basis  of  10%  of  moisture, 
showed  that  it  contained  3-2%  of  total  nitrogen, 
2-7%  of  phosphoric  acid,  and  0-35%  of  potash. 

Copper  in  sewage  at  the  Neic  Haven  seivage  experi- 
ment station.  F.  W.  Mohlman.  J.  Ind.  Eng. 
Chem.,  1917,  9,  1093—1096. 

The  sewage  after  receiving  the  residual  arid 
waste  from  »  large  munitions  factory  where  the 
scale  is  removed  from  brass  shells,  after  annealing, 
contained   from   5-6   to   8-8   parts   per   million    of 


copper.  The  effect  of  this  copper  was  to  reduce 
the  number  of  bacteria  from  990,000  to  3000  per 
20  c.c— C.  A.  M. 


Patents. 
Water  ;    Method  of  sterilising  ■ 


-.  P.  C.  Rushen, 
London.  From  Quarzlampen  Ges.  m.  b.  H.. 
Ilanau,  Germany.  Eng.  Pat.  112,149,  Dec.  6, 
1916.    (Appl.  No..  17.53S  of  1916.) 

Water  containing  humic  substances,  etc.,  is 
sterilised  by  means  of  chemically  active  rays  or 
light  radiations  {e.g.,  from  a  mercury  quartz 
lamp),  the  action  of  which  is  assisted  by  adding 
to  the  water  a  very  dilute  solution  of  a  photo- 
dvnamicallv  active  substance,  such  as  eosin. 

— -C.  A.  M. 

Distilling  apparatus  [for  sea-water].     J.  Andrews. 

Kirkintilloch.     Eng.  Pat.  112,223,  Apr.  27,  1917. 

(Appl.  No.  5972  of  1917.) 
A  steam-heated  still,  a  feed-water  heater,  a 
tubular  combined  water-heater  and  condenser, 
and  a  receiver,  are  arranged  so  that  all  or  a  portion 
of  the  distillate  may  be  sent  direct  to  the  hot  well, 
to  a  hot  water  tank  for  domestic  or  other  purposes, 
or  through  a  combined  cooler  and  filter  to  a  cold 
drinking  water  tank. — W.  H.  C. 

Sterilising  animal  and  vegetable  products  ;  Process 

of .     H.     Bart,    Landau,     Germany.     U.S. 

Pat.  1.250.079,  Dec.  11,  1917.  Date  of  appl.. 
June  29,  1917. 

Animal  and  vegetable  substances  are  treated  with 
nitrogen  protoxide  at  pressures  between  5  and  25 
atmospheres  and  at  a  temperature  below  normal. 
The  process  is  applicable  to  vaccines  and  similar 
preparations.  The  substance  to  be  treated  may 
be  first  rendered  completely  or  partially  germ-free, 
and  then  preserved  by  the  process.  The  process 
may  be  carried  out  also  above  25  atmospheres' 
pressure. — J.  H.  J. 

Water ;     Process    of    softening .     H.     Heller. 

Cologne,  Germany.  U.S.  Pat.  1,247,833,  Nov. 
27,  1917.     Date  of  appl.,  Mar.  27,  1916. 

See  Eng.  Pat.  103,698  of  1916  ;  this  J.,  1917.  401. 

Permutites  ;  Process  for  regenerating .     W.  C. 

Foster,  Rutherford,  N.J.,  Assignor  to  Staten 
Island  Chemical  Corporation,  New  York.  U.S. 
Pat.  1,249,368,  Dec.  11,  1917.  Date  of  appl., 
Aug.  19,  1915. 

See  Eng.  Pat.  101,207  of  1916  ;  this  J.,  1917,  977. 

Sterilising    and    preserving    animal    and    vegetable 

products  ;    Process    for and    for    preparing 

inoculating  substances  or  vaccines.  H.  Bart, 
Bad  Diirkheim,  Germany.  Eng.  Pat.  112,498, 
Jan.  9,  1917.     (Appl.  No.  404  of  1917.) 

See  U.S.  Pat.  1,250,079  of  1917  ;  preceding. 

Sterilising   liquids   contained   in   hermetically -closed 

vessels;  Apparatus  for .     L.  Giommi,  Milan, 

Italy.  U.S.  Pat,  1,249,740,  Dec.  11,  1917. 
Date  of  appl.,  Apr.  9,  1913.  Renewed  Dec.  22, 
1916. 

See  Eng.  Pats.  9912  of  1912  and  30,048  of  1913  ; 
this  J.,  1913,  622  ;  1915,  197. 


XX.— ORGANIC  PRODUCTS;   MEDICINAL 
SUBSTANCES;  ESSENTIAL  OILS. 

Asparagus    sprengeri  ;     Oil   from   [flowers  of] . 

F.  Elze.  Chem.-Zeit.,   1917,  41,  842. 

The  flowers  of  Asparagus  sprengeri,  a  variety  of 
asparagus  usually  grown  for  decorative  purposes, 
when  extracted  with  a  solvent  yield  an  oil  having 
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■  strong  aldehydio  odour;  this  oil  yields  ;i  semi- 
carbazone.     If  the  oil  is  obtained  by  subjecting 

the  Bowers  t"  steam-distillation,  the  odour  is  less 
intense  and  the  steam  lias  evidently  a  decom- 
posing action  on  I  ho  oil. — \V.  P.  S. 


Cyanamide  -,  Preparation  of- 


A.  1-:.  Osterberg 
"and  B.  C   Kendall.     .J."  Biol.  Ch.-m..    1!U7.   32, 
897-    298.     (See  J.  (hem.  Soc.,  Mar.,  1918.) 

An  aqueous  suspension  of  calcium  cyanamide  is 
decomposed  by  carbon  dioxide  at  a  temperature 
below    inc.    The  calcium  carbonate  is  filtered 

oft  anil  tin1  cyanamide  recovered  from  the  filtrate 
by  concentrating  in  vacuo  and  subsequently 
extracting  with  ether.  The  yield  of  pure  crystal- 
lised cyanamide  is  about  92",,  of  the  theoretical. 
reckoned  on  the  amount  of  calcium  salt  employed. 

— H.  W.  B. 

Bark  of  the  Hymenodyctyon  exeelsum  :  Constituents 

of  the .     C.  S.  Gibson  and  J.  L.  Simonsen. 

J.    Proc.    Asiatic  Soc.    Bengal.    1910,    12,    161. 

(Reprint.) 
THE  extract  of  this  bark  when  subcutane  usly 
injected  into  two  frogs  gave  no  indication  of  any 
physiological  action.  The  glucoside,  assculin,  and 
its  product  of  hydrolysis,  scopoletin,  were  isolated 
from  the  bark. — \V.  (i. 

Sera  ;    Influence    of    phenol    and    of    crcsylic    acid 

\rrr.sol]  on   ihe  concentration  of  antitoxic by 

the  lianzhaf  (1913)  process.  A.  Homer.  Bio- 
chem.  .1..  1917,  11,277—282.  (See  also  this  J., 
1917,  731.) 
Tin:  Banzhaf  process  may  be  improved  by  treating 
the  original  diluted  plasma  with  2",,  of  sodium 
chloride  and  0-3 — 0-35  0o  of  cresol  before  heating 
with  ammonium  sulphate.  Between  these  limits  of 
concentration  cresol  was  found  to  give  better 
results  than  phenol.  The  method  of  operating 
was  as  follows  : — Oxalated  plasma,  diluted  with 
oni'-fifth  of  its  volume  of  water,  was  treated  with 
2",,  of  sodium  chloride  and  0-3 — 0-35%  of  cresol, 
followed  by  sufficient  saturated  ammonium  sul- 
phate solution  to  bring  the  concentration  of  this 
salt  to  30  °0  of  saturation.  The  liquid  was  heated 
gradually  just  to  00°  C.  and  then  cooled  to  45°  C. 
and  filtered.  The  precipitate  ("first  fraction 
precipitate "  consisting  of  protein  practically  free 
from  anti-toxin)  was  washed  with  ammonium 
sulphate  solution  30%  saturated,  and  the  mixed 
filtrate  and  washings  treated  with  more  ammonium 
sulphate  to  raise  the  concentration  of  this  salt  to 
50%  of  saturation.  The  ensuing  "second  frac- 
tion precipitate,"  containing  practically  all  the 
antitoxin,  was  filtered  off,  pressed,  and  dialysed  as 
usual.  Operating  in  this  way  on  50  litres  of 
oxalated  antitetanic  serum,  a  final  product  was 
obtained  occupying  only  6-5  litres,  containing 
18-6%  of  protein  (compared  with  8-26%  in  the 
original  plasma)  and  possessing  a  potency  8  times 
that  of  the  original  plasma,  whilst  Banzhaf's 
process  only  produces  a  4-  or  5-fold  increase  in 
potency  and  removes  much  less  protein.  The 
product  was  moreover  clear  and  limpid.  On 
dilution  with  saline  it  showed  no  trace  of  the 
presence  of  a  colloidal  suspension  of  euglobulin 
or  of  protein  denatured  by  heat.  It  could  be 
readily  filtered  through  filter-candles  and  the 
filtered  product  did  not  become  cloudy  on  standing. 
No  undue  loss  of  antitoxin  occurs  in  this  modified 
process  provided  the  addition  of  2  %  of  salt  is 
made  and  the  mixture  is  neither  heated  beyond 
60°  C.  nor  allowed  to  remain  at  this  temperature 
for  more  than  2 — 3  mins. — J.  H.  L. 

Nucleic    acids ;     Preparation    of    plant .     G. 

Clarke  and  S.  B.  Scbrvver.     Biochem.  J.,  1917, 

11,  319—324. 
Known   methods  of  preparing  nucleic  acid   from 
plant  materials  yield  products  cdntaining  protein, 


which  has  afterwards  to  be  removed  by  peptic 
digestion.  To  -avoid  this  the  authors  devised  a 
method  in  which  the  protein  is  first  rendered  un- 
extractable,  by  heating  with  alcohol.  The  method 
was  applied  to  yeast  as  follows  : — Freshly  pressed 
yeast  was  allowed  to  stand  for  21  hours  with  a 
large  excess  of  !•.">  "„  alcohol,  and  afterwards  dried  in 
the  air.  The  air-dried  material  was  boiled  for  2 
hours  with  95%  alcohol,  lilt  end.  pressed,  dried  in 
a  current  of  air  at  37°  C,  and  ground  to  a  fine 
powder.  One  kilo,  of  the  powder  was  extracted 
with  10  litres  of  10%  sodium  chloride  solution  for 
4 — 5  days,  with  frequent  stirring  and  intermittent 
heating  to  00° — 80°  C.  The  extract,  filtered  first 
through  muslin  and  then  through  paper,  was 
treated  with  90  c.c.  of  hydrochloric  acid  (1:1)  and 
vigorously  stirred.  After  standing  for  2  hours 
the  liquid  was  siphoned  off  from  the  deposited 
cake  of  crude  nucleic  acid,  and  the  latter  was  left 
overnight  in  95%  alcohol  and  then  washed  with 
absolute  alcohol  and  ether.  The  yield  was  1-4 — 
1-6%  of  the  dried  yeast  and  the  product  did  not 
give  the  biuret  reaction.  It  was  purified  by  dis- 
solving 20  grins,  in  500  c.c.  of  10%  sodium  acetate 
solution  in  a  water-bath,  filtering,  and  adding 
100  c.c.  of  alcohol  and  excess  of  hydrochloric  acid. 
The  precipitate,  washed  with  50%  alcohol,  95% 
alcohol,  and  ether  and  dried  in  vacuo,  formed  a 
pure  white  powder.  In  applying  this  method  of 
preparation  to  materials  containing  starch,  it  is 
best  to  saccharify  the  latter.  For  instance,  wheat 
embryos  were  boiled  with  alcohol,  dried  in  the  air, 
heated  with  water  to  gelatinise  the  starch,  sac- 
charified by  means  of  taka-diastase,  and  then 
extracted  with  10%  salt  solution. — J.  H.  L. 

Formaldehyde  and  hexamethylenetetramine  ;  Iodine 

as    a    microchemical    reagent    for .     C.    van 

Zijp.  Pharm.  Weekblad,  1918,  55,  45—47. 
Iodine  gives  with  hexamethylenetetramine  a  com- 
pound of  characteristic  crystalline  form  which  is 
not  insoluble  in  alcohol  as  stated  by  Schmidt. 
The  hexamethylenetetramine  dissolved  in  a  small 
drop  of  water  is  treated  with  a  drop  of  iodine- 
potassium  iodide  solution  (1:1:  100),  and  pro- 
tected from  evaporation  of  the  iodine  (resulting 
in  the  disappearance  of  the  crystals)  by  a  cover- 
glass.  0-3  /igrm.  of  hexamethylenetetramine  may 
be  detected  in  this  manner  ;  formaldehyde  is 
detected  after  being  converted  into  hexamethylene- 
tetramine by  means  of  ammonia  solution. — F.W.  A. 

Wool-fat   (lanoline)  substitute  and  the   preparation 
of  cetyl  alcohol.     Axelrad.     See  XII. 

A  precipitant  for  sugars,  starches,  gums,  proteins, 
and  organic  acids.     Schulte.     See  XVII. 

Determination    of   alcohol.     Haines    and    Harden. 
See  XVIII. 

Value  of  the  yeast-vilamine  fraction  as  a  supplement 
to  a  rice  diet.     Emmett  and  HcKim.    See  XIXa. 

Patents. 

Smelling  salts  and  solidified   inhalants ;   Solidified 

.     C.  A.  Oofman-Nicoresti.  London.     Eng. 

Pat.   112,001,  Jan.  29,   1917.     (Appl.  No.   1415 
of  1917.) 

Alcohol,  liquid  paraffin,  or  an  essential  oi  volatile 
oil  is  solidified  by  the  addition  of  5 — 10  %  of 
sodium  stearate,  and  the  mixture,  just  before  it 
sets,  is  caused  to  absorb  formaldehyde,  ammonia, 
chlorine,  or  any  other  gas  to  produce  a  solidified 
inhalant  or  disinfectant. — J.  F.  B. 

Alcohols  ;   Process  for  the  purification  of  crude 


W.  J.  Crawford,   Llanellv.      Eng.  Pat.   112,106, 
Dec.  28,   1916.     (Appl.   No.   18,559  of   1916.) 
CrtuDFi '  alcohoLs  are  treated  with  a  concentrated 
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solution  of  sodium  hypochlorite  (sp.  gr.  1-20),  e.g., 
1  part  of  crude  wood  naphtha  with  2  of  the  hypo- 
chlorite or  2  parts  of  ethyl  alcohol  with  1  of 
hypochlorite,  the  quantity  being  such  that  no 
free  chlorine  is  produced  on  distillation.  The 
mixture  is  distilled  and  the  chloro-compounds  are 
separated  from  the  distillate  after  dilution  with 
water.  If  necessary,  the  treatment  is  repeated 
and  the  alcohol  is  finally  purified  by  distillation 
with  a  dilute  solution  of  alkali  carbonate  or 
calcium  hydroxide. — J.  F.  B. 

Patents. 
Antigene  for  tubercle  bacilli  ;  Preparation  of  ■ 


K.  Momose,  Osaka-Fu,  Japan.  Eng.  Pat. 
103,298,  Jan.  6,  1917.  (Appl.  No.  283  of  1917.) 
Under  Int.  Conv.,  Jan.  7,  1916. 

Bouillon  cultures  of  tubercle  bacilli  are  washed 
with  salt  solution  and  water,  pressed  between 
sterilised  filter-paper,  and  shaken  and  digested 
for  about  48  hours  in  the  dark,  at  17°  to  22  C, 
with  10%  soda  lye.  They  are  then  washed  suc- 
cessively with  salt  solution  and  water,  and  the 
sediment  repeatedly  shaken,  for  about  2  hours 
eaeh  time,  with  chloroform  to  extract  the  waxy 
substance  ;  the  chloroform  is  separated  by  centri- 
fuging.  The  residual  stroma  is  dried  at  about 
60  C,  and  made  into  an  emulsion  with  salt  solution 
and  some  carbolic  acid. — C.  A.  M. 

Acridine    serifs  ;    Manufacture    of    therapeutically 

valuable     compounds     of     the .     O.     Imray, 

London.  From  Soc.  of  Chem.  Ind.  in  Basle, 
Switzerland.  Eng.  Pat.  112,809,  Jan.  23,  1917. 
(Appl.  No.  1166  of  1917.) 

See  U.S.  Pats.  1,127,624  and  1,128,926  of  1917  ; 
this-  J.,  1917,  867,  905.  In  addition  to  cadmium 
and  silver  salts,  other  heavy  metal  compounds, 
except  zinc  chloride,  may  be  used  in  the  prepara- 
tion of  the  products. 

Alkaloidal  compound.  J.  U.  Lloyd,  Cincinnati, 
Ohio.  U.S.Pat.  1,250,331,  Dec.  18,  1917.  Date 
of  appl.,  July  6,  1915. 

A  compound  consisting  of  an  alkaloidal  substance 
with  an  insoluble  compound  containing  magnesium, 
e.g.,  hydrated  magnesium  silicate,  is  claimed. 

— F.  W.  A. 

Desoxycholic  acid  ;  Process  of  producing  addition 
compounds  of .  H.  Wieland,  Munich,  Ger- 
many. U.S.  Pat.  1,252.212,  Jan.  1,  1918.  Date 
of  appl.,  May  16,  1917. 

Addition  compounds  of  desoxycholic  acid  with 
aromatic  compounds  are  produced  by  dissolving 
one  component  in  a  hot  solvent  and  adding  the 
other  component.  The  production  of  phenol- 
choleic  acid  (m.  pt.  about  165°  C. ),  by  the  addition 
of  desoxycholic  acid  to  liquefied  phenol  and 
removal  of  the  excess  phenol  by  means  of  a  solvent, 
is  specially  claimed. — F.  W.  A. 

Manufacture  of  lactic  acid.     U.S.   Pat.    1.249,511. 
See  XVIII. 

Process  of  sterilising  aninutl  and  vegetable  products 
[e.g.,  vaccines].     U.S.  Pat.  1,250,079.     See  XIXb. 

XXI.— PHOTOGRAPHIC  MATERIALS  AMD 
PROCESSES. 

Photo-chemical  processes  ;    True .     F.  Weigert. 

Z.  Elekfcrochem.,  1917,23,357—368.     (See   also 
J.   Chem.  Soc,   March,  1918.) 

A   theoretical  paper,   in  which  after   real   and 
ideal   photochemical   processes   have   been   differ- 


entiated and  a  general  survey  has  been  made  of  a. 
number  of  real  processes,  the  author  propounds 
a  theory  of  the  mechanism  involved  in  the  reac- 
tions. The  author  includes  in  the  general  dis- 
cussion the  processes  operative  in  photo-electric 
actions,  fluorescence,  luminescence,  and  Rontgen- 
ray  effects. — J.  F.   S. 


XXIII.— ANALYSIS. 

Collodion    membranes  ;      Preparation     of    uniform, 

for  dialysis.  C.  J.  Farmer.  J.  Biol.  Chem.* 

1917.  32,  447—453.     (See   also    J.   Chem.   Soc, 
March,  1918.) 

The  membrane  is  prepared  by  filling  a  glass  tube 
with  collodion  solution  (3  grms.  of  dried  guncotton 
to  50  cc  of  a  mixture  of  equal  parts  of  absolute 
alcohol  and  ether),  inverting,  and  allowing  to 
drain  lor  one  minute.  The  tube  is  then  dried  for 
one  minute  in  a  current  of  air  and  afterwards  filled 
with  cold  water.  Alter  a  few  minutes,  the  thin 
membrane  can  be  removed  from  the  walls  of  the 
glass  tube  with  the  aid  of  a  pair  of  forceps.  The 
permeability  of  the  membrane  may  be  changed 
by  varying  the  period  of  drying.  Convenient 
apparatus  for  performing  these  operations  is 
described    in    detail. — H.  W.  B. 

Fluorine  ;     Method  for   the   determination   of 


with  special  application  to  the  analysis  of  phos- 
phates. C.  R.  Wagner  and  W.  H.  Ross.  J. 
Ind.  Eng.  Chem.,  1917,  9,  1116—1123. 

A  weighed  quantity  of  the  dried  material  con- 
taining from  0001  to  0-1  grm.  of  fluorine  is  mixed 
with  0-1  to  1  grm.  of  silica  and  5  grms.  of  anhy- 
drous copper  sulphate  in  a  250  cc.  flask,  one 
outlet  of  which  is  connected  with  a  cylinder  of 
compressed  carbon  dioxide  or  nitrogen  fitted  with 
a  reducing  valve,  whilst  the  other  outlet  is  con- 
nected with  two  traps  containing  strong  sulphuric 
acid.  Following  these  are  a  Schmitz  tube  con- 
taining a  10  %  solution  of  silver  sulphate  in  98-5  % 
sulphuric  acid,  a  Bowen  tube  containing  a  saturated 
solution  of  chromium  trioxide  in  98-5  %  sulphuric 
acid,  a  straight  piece  of  tubing  packed  with  glass 
wool,  and,  finally,  a  large  test-tube  containing 
about  50  cc  of  water.  After  the  introduction 
of  100  cc.  of  98-5  %  sulphuric  acid  into  the 
generating  flask,  a  slow  current  of  the  inert  gas, 
which  passes  through  two  wash-bottles  containing 
sulphuric  acid  before  entering  the  flask,  is  passed 
through  the  apparatus  at  the  rate  of  2  to  3  bubbles 
per  minute,  and  this  is  continued  throughout  the 
determination.  The  flask  is  then  gently  heated, 
the  final  traces  of  silicon  fluoride  being  expelled  by 
means  of  the  curient  of  gas.  Sulphur  dioxide  and 
trioxide  and  any  hydrochloric  or  nitric  acid  are 
retained  by  the  reagents  in  the  Schmitz  and 
Bowen  tubes,  so  that  the  solution  of  hydro- 
fluosilicic  acid  in  the  final  tube  is  quite  free  from 
other  acid  substances.  It  is  made  up  to  200—250 
cc  gently  boiled  to  expel  dissolved  gases,  cooled 
slightly,  and  titrated  with  .V/10  sodium  hydroxide 
solution,  with  phenojphthalein  as  indicator. 
Organic  matter  is  removed  by  a  preliminary 
ignition  of  the  sample.  The  method  is  specially 
applicable  to  the  determination  of  fluorine  in 
phosphates,  and  was  devised  in  connection  with 
the  so-called  volatilisation  method  of  recovering 
phosphoric  acid  from  mineral  phosphates  (see'this 
J.,  1916,  1154;    1917,  134).— C.  A.  M. 

Sulphuric  acid  and  barium ;  Gravimetric  deter- 
mination of  ■ — - —  as  barium  sulphate.  Z.  Karao- 
glanow.  Z.  anal.  Chem.,  1917,  56,  417 — 439. 
(See  also  J.  Chem.  Soc,  1918,  ii.,  47.^ 

In  dilute  solution,  the  precipitation  of  sulphuric 
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acid  as  barium  sulphate  depends  on  the  con- 
centration of  the  ;i«i<l  and  on  the  quantity  of 
barium   chloride  added;     the   quantity   of    barium 

sulphate  (armed  decreases  with  an  increase  of 
barium  chloride.  This  decrease  is  not  due  to 
Solubility  sine.,  barium  sulphate  is  practically 
insoluble  in  the  presence  of  barium  chloride. 
When  the  precipitation  is  made  from  a  solution 
containing  a  relatively-  large  amount  of  hydro- 
chloric acid  or  nitric  acid,  the  results  are  too 
high.  The  presence  of  potassium  chloride  makes 
the  results  low.  whilst  with  potassium  nitrate 
they  are  too  high,  the  extent  of  the  influence 
of  these  two  salts  depending  on  the  concentration 
of  the  solution.  Potassium  sulphate  also  causes 
lo>W  results  but  when  hydrochloric  acid  is  present 
in  addition  the  results  are  too  high.  In  the 
case  of  a  solution  containing  both  potassium 
i  bloride  and  potassium  sulphate,  the  quantity 
of  barium  sulphate  recovered  is  too  low  whether 
or  not  hydrochloric  acid  is  present.  If,  however. 
the  solution  is  very  dilute  the  conversion  of 
potassium  sulphate  into  barium  sulphate  is 
quantitative  even  in  the  presence  of  nitric  acid. 
The  presence  of  sodium,  ammonium,  zinc,  and 
magnesium  chlorides  does  not  affect  the  results  ; 
ferric  chloride  causes  the  figures  for  barium 
sulphate  to  be  very  low  (about  3°u).  but  in  very 
dilute  solutions  containing  hydrochloric  acid  the 
influence  of  iron  salts  is  very  small.  Aluminium 
chloride  in  the  prese'nee  of  hydrochloric  acid  does 
not  interfere,  but  chromium  chloride  causes  the 
results  for  barium  sulphate  to  be  much  too  low. 

— W.  P.  S. 

Strontium  chloride  and  strontium  bromide  ;  Tran- 
sition temperatures  of as  fixed  points  in  thermo- 
metry. T.  W.  Richards  and  V.  Yngve.  J. 
Amer.  (hem.  Soc.,  10 IS,  40.  89—95. 
Tin-:  temperature  at  which  the  hexahydrate  of 
strontium  chloride  is  converted  into  the  dihvdrate  is 
61-841  on  the  international  hydrogen  scale.  The 
corresponding  change  in  strontium  bromide  takes 
place  at  about  88-62°.  These  temperatures  may 
be  used  as  fixed  points  for  thermometric  purposes. 
It  has  been  found  that  the  recrystallisation  of 
strontium  chloride  in  the  form  of  the  hexahydrate 
rapidly  removes  any  barium  present.  Calcium 
is  not  nearly  so  rapidly  eliminated,  but  if  the 
salt  is  recrystallised  to  give  the  dihydrate.  the 
calcium  is  quickly  removed.  By  combining  the 
two  processes,  strontium  may  be  freed  from  both 
calcium  and  barium.  The  separation  of  small 
quantities  of  calcium  from  strontium  may  also  be 
effected  by  crystallising  the  nitrates  at  a  suffi- 
ciently high  temperature  to  produce  the  anhydrous 
salt.     (See  also  J.  Chem.  Soc.  M;.n  b,  1918.) 

— H.  M.  D. 


Sodium  and  potassium  ;  Estimation  of  ■ 


-.    F.  H. 


McCrudden  and  C.  S.  Sargent.     J.  Biol.  Chem., 

1918,  33,  235—241. 
Sodium  and  potassium  are  separated  from  other 
compounds  as  the  combined  chlorides  and  the 
amount  of  each  is  calculated  from  the  chlorine 
content  of  a  known  weight  of  the  mixture.  The 
authors  show  that  when  the  McLean-. Van  Slyke 
method  (this  J.,  1915,  608)  is  employed  for  estimat- 
ing the  chlorine,  the  probable  error  in  the  estim- 
ation of  the  sodium  increases  as  the  ratio  of 
sodium  to  potassium  decreases  and  amounts 
usuallv  to  about  1  %.  (See  also  .1.  Chem.  Soc. 
March".  1918).— H.  W.  B. 

Phosphoric  acid  ;  Estimation  of as  magnesium 

Pyrophosphate.  D.  Balareff.  Z.  anorg.  Chem., 
1!'17,  101,  229—234. 
The  different  methods  of  precipitating  magnesium 
ammonium  phosphate,  namely,  the  older  cold 
precipitation  method  of  Neubauer  and  the  hot 
methods  of  Schmitz,  Jorgensen,  and  Jarvinen  have 
been   compared,   and   it   is   found   that,    provided 


precipitation  takes  place  from  pure  aqueous 
solution,  the  results  obtained  are  equally  satis- 
factory, whichever  method  be  used.  In  the 
presence  of  alkali  cations,  K'  or  Na\  however, 
high  results  are  obtained,  the  effect  being  smaller 
at  higher  temperatures.  If  the  concentration  of 
alkali  is  great,  even  a  second  precipitation  does 
not  completely  purify  the  precipitate.  Sulphate 
ions  have  the  same  effect  as  alkali  ions.  Slow 
precipitation  leads  to  low  results,  and  the  author 
concludes  that  rapid  precipitation  at  a  high 
temperature  is  best  for  accurate  work.  It  appears 
probable  from  the  author's  experiments  that  the 
high  results  obtained  when  precipitation  takes 
place  in  presence  of  alkali  salts  or  of  sulphates  are 
not  due  to  adsorption  but  to  the  formation  of 
mixed  alkali-magnesium  phosphates. — E.  H.  R. 

Absorption  of  hydrogen  by  sodium  oleate.  Reagents 
for  use  in  gas  analysis.  VI.  Anderson  and 
Katz.     See  Ha. 

Determination  of  benzene  vapour.  Reagents  for  use 
in  gas  analysis.      VII.    Anderson.     See  1 1  A. 

Effects  of  certain  solvents  on  the  determination  of 
"  free  carbon  "  in  tars.  Monroe  and  Broderson. 
See  III. 

Estimation  of  phenol  in   the  presence  of  the  three 
eresols.     Knight    and    others.     See     III. 

A  constant  temperature  and  humidity  room  for 
testing  of  paper,  textiles,  etc.  Veitch  and  Reed. 
SeeX. 

Method  for  determining   the  absorbency   of  paper. 
Reed.     See  V. 

Detection  and  determination  of  small  quantities  of 
free  hydrochloric  acid  in.  presence  of  chlorides  and. 
other  mineral  or  organic  acids.     Entat.     See  VII. 

Volumetric  detennination  of  formic  acid  or  formates 
in  presence  of  hydroxides,  carbonates,  oxalates,  and 
acetates.     Tsiropinas.     See  VII. 

Comparative  tests  of  chemical  glassicare.     Walker 
and  Smither.     See  VIII. 

Determination  of  manganese  in  steel  in  the  presence 
of  chromium  and  vanadium  by  eleetrometric 
titration.     Kelley  and  others.     See  X. 

Colorimetric  determination  of  bismuth  [in  copper]. 
Motherwell.     See  X. 

Detection  of  foreign  oils  in  castor  oil  used  for 
lubricating  aeroplane  motors.     Prabot.     See  XII. 

Reaction  of  Hawaiian  soils  with  calcium  bicarbonate 
solution,  its  relation  to  the  determination  of  lime 
requirements  of  soils  and  a  rapid  approximate 
method  for  the  determination  of  lime  requirements 
of  soils.     Johnson.     See  XVI. 

Determination  of  the  acidity  of  soils  and  its  value 
in  determining  the  quantity  of  lime  to  be  applied 
in  practice.     Grantham.     See  XVI. 


Bonedust 


its    adulteration    with    phosphate    rock. 
Chapman.     »S'ee  XVI. 

Determination  of  nitrogen   in   calcium  cyanamide. 
Turkus.     See  XVI. 

A  precipitant  for  sugars,  starches,  gums,  proteins, 
and  organic  acids.     Schulte.     See  XVII. 

A    quick    method    for    lime-cake    analysis.     Clark. 
See  XVII. 
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Determination    of   alcohol.     Haines   and    Marden. 
See  XVIII. 

Determination  of  fat  and  casein  in  milk.  Ratio  of 
casein  to  fat  as  a  criterion  of  shimming.  Repiton. 
See  XIXa. 

Determination  of  fat  in  condensed  milk  and  milk 
powders.     Biesterfeld  and  Evenson.    See  XIXa. 

Search  for  bacilli  of  Eberth  and  paratyphoid  B 
bacilli  in  water.     Di^nert  and  others.   See  XIXb. 

Iodine  as  a  microchemical  reagent  for  formaldehyde 
and  hexamethylenetetramine.   Van  Zijp.  See  XX. 


Patent  List 

The  dates  given  in  this  list  are,  in  the  case  of  Applications  for 
Patents,  those  of  application,  and  in  the  case  o£  Complete  Speci- 
fications accepted,  those  of  the  Official  Journals  in  which  the 
acceptance  is  announced.  Complete  Specifications  thus  advertised 
as  accepted  are  open  to  inspection  at.  the  Patent  Office  immediately, 
and  to  opposition  within  two  months  of  the  date  given. 


I.— GENERAL  ;  PLANT  ;  MACHINERY. 

Applications. 

Barnes,  and  United  Alkali  Co.  Apparatus  for 
raising  liquids.     2033.     Feb.   4. 

Bjornstad,  and  Pulsometer  Engineering  Co. 
Filters.     2524.     Feb.  12. 

British  and  Foreign  Supply  Association,  and 
Mitchell.  Hydro-extractors  and  centrifugal  separ- 
ators.    2565.     Feb.  13. 

Brownlow.  Centrifugal  separators.  2564.  Feb.13. 

Carlson.     Furnaces.     2247.     Feb.  7. 

Croll.     2477.     See  XXII. 

Fraser,  and  Fraser  and  Co.  Machines  for  mixing 
granulated  or  triturated  materials.    2246.    Feb.  7. 

Hayashi  and  others.     2245.     See  II. 

Huhn.  Drying  granular  materials.  2242. 
Feb.  7. 

Hutchins.  Apparatus  for  facilitating  obtaining 
crystals  from  solutions.     2171.     Feb.  6. 

Leitch  and  Warburton.  Apparatus  for  heating 
©r  cooling  liquid  or  semi-liquid  materials  on  a 
revolving  cylinder.     2677-     Feb.  14. 

Perry.     Apparatus  for  distilling.    2662.    Feb.  14. 

Sturgeon.  Centrifugal  machines  or  separators. 
2438.     Feb.  11. 

Complete  Specifications  Accepted. 

16,282  (1916).  Wallace  and  Tiernan.  Treat- 
ment of  liquids  with  gases.     (113,106.)     Feb.  20. 

18,632  (1916).  Wade  (Buhl).  Process  and 
apparatus  for  desiccation.     (112,965.)     Feb.  13. 

18,671  (1916).  Adam.  Fractional  distillation. 
(112,966.)     Feb.   13. 

1156(1917).  Barbet  et  Fils  et  Cie.  Apparatus 
for  producing  and  maintaining  a  variable  deter- 
mined level  of  liquid  in  evaporating  plant. 
(105,543.)     Feb.  13. 

2506  (1917).     Tedesco.     See  II. 

4813   (1917).     Ostrejko.     See  II. 

11,541(1917).     Wooster.     See  XVII. 


II.— FUEL;     GAS;     MINERAL     OILS     AND 
WAXES  ;     DESTRUCTIVE     DISTILLATION  ; 
HEATING;   LIGHTING. 

Applications. 

Bramson.     2258.     Sec  V. 
Chown.     Carbonising.     2100,    2101.     Feb.  5. 
Clark.     Water-gas  manufacture.    2259.    Feb.  7. 
Crowe.     Gas  manufacture.     2489.     Feb.  12. 


Deakin  (Roth  and  Venturino).  Transforming 
heavy  petroleum  products  into  lighter  products. 
2521.     Feb.  12. 

Freeman.  Carbonising  or  distilling  apparatus. 
2462.     Feb.  12. 

Furniss.     Oil  fuel.     2688.     Feb.  15. 

Hannay.  Apparatus  for  obtaining  mixtures 
of  constant  composition  by  evaporating  volatile 
combustibles.     2624.     Feb.    14. 

Hayashi,  and  Kwanto  Sanso  Kabushiki  Kaisha. 
Manufacture  of  decolorising-carbon.   2546.  Feb.  12. 

Lord.  Manufacture  of  fuel  oil  from  coal-tar 
products.     2655.     Feb.  14. 

Marks  (Soc.  Anon.  Italiano  G.  Ansaldo  &  Co.). 
Gas-generating  apparatus.     2736.     Feb.   15. 

Meredith  and  Pearson.  Manufactured  fuel. 
2059.     Feb.  5. 

Nomi.  Utilisation  of  petroleum  pitch.  2432. 
Feb.  11.     (Japan,  Apr.  4,  1917.) 

Robertson.  Retorts  for  distillation  of  coal, 
shale,  etc.     2776.     Feb.  16. 

Somerville,  and  South  Metropolitan  Gas  Co. 
Manufacture  of  a  material  for  removing  carbon 
monoxide  from  gases.     2239.     Feb.  7. 

Southcombe.     Lubricating-oils.   2055.   Feb.  5.      • 

Stewart.  Gas-producers,  and  method  of  working 
them.     2132.     Feb.  6. 

Westwood.  Treatment  of  heavy  fuel  oils.  2372. 
Feb.  9. 

Complete  Specifications  Accepted. 

629  (1917).  Campbell  and  Goodyear.  Coking- 
ovens,  and  methods  of  working  them.  (112,967.) 
Feb.  20. 

1864  (1917).  Nelson.  Refining  hydrocarbon 
oils  and  spirits.     (113,131.)     Feb.  20. 

1865  (1917).  Heyl.  Distillation  of  oil  shales. 
(112,997.)     Feb.   13. 

2506(1917).  Tedesco.  Apparatus  for  purifying 
or  refining  liquids,  particularly  mineral  spirits. 
(111,277.)     Feb.  20. 

2630  (1917.)  Heyl.  Distillation  of  coal. 
(113.012.)     Feb.   13. 

3964  (1917).        Wollaston.        Gas-producers. 

(113,025.)     Feb.  13. 

4813  (1917).  Ostrejko.  Production  of  de- 
colorising-charcoal.     (106,089.)     Feb.   13. 

4982  (1917).         Stewart.         Gas-producers. 

113.182.)     Feb.  20. 

15,728(1917).  Blythe.  Destructive  distillation 
of  bituminous  coal.     (113,079.)     Feb.   13. 


III.— TAR     AND     TAR     PRODUCTS. 

Applications. 

Blakeley.  Stills  or  preheaters  for  dehydration 
of  tar,  etc.     2646.     Feb.  14. 

Clayton  and  others.     See  XXII. 

Jack.  Method  of  handling  solid  pitch,  etc. 
2554.     Feb.   13. 

Lord.     2655.     See  II. 

Morris  and  Turubull.     2039.     See  VII. 

Robertson  and  Steele.  Method  of  conducting 
alkaline  fusions.     2366.     Feb.  9. 

IV.— COLOURING  MATTERS  AND  DYES. 

Applications. 

Hart.    Production  of  dyes,  etc.    2562.    Feb.  14. 
Layland.    Dry  stains  for  wood.    2560.    Feb.    13. 

Complete  Specifications  Accepted. 

1950  (1917).  Imray  (Soc.  Chem.  Industry  in 
Basle).  Manufacture  of  copper  compounds  of 
substantive   azo   dyestuffs.     (113,141.)     Feb.    20. 

4939  (1917).  Ehrhardt  and  Ehrhardt.  Manu- 
facture of  a  colouring  matter.     (113,181.)    Feb.  20. 
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til  17  (1017).  Fhrhardt  and  Ehrhardt.  .Manu- 
facture of  a  mixed  disazo  colouring  matter. 
(113,105.)      Feb.   20. 

V.— FIBRES;  TEXTILES;   CELLULOSE  j 
PAPER. 

APPLN    \TlnNs. 

liramson.  Utilising  dead  leaves  as  stock  for 
making  paper  pulp  and  fuel.    2268.    Feb.  7. 

Cellon,  Ltd.,  Tyrer,  and  Tyrer  and  Co.  Pro- 
duction of  dopes.    L'7.">1.    Feb.  15. 

Fort,  Lumsden,  Mackenzie,  and  Robinson. 
Treatment  of  scrap  aeroplane  fabrics,  etc.,  and 
recovery  and  utilisation  of  products.  2365.  Feb.  9. 

Maxw.ll.     2158.     See  XIX. 

St.  Armande.  Treatment  of  aeroplane  fabrics. 
2141.     Feb.  6. 

Smet  hurst.  Conditioning  vain.  etc.  1997. 
Feb.   1. 

Complktk  Spectbicahons  Accepted. 

1564  (lf>17).  Marks  (International  Cellulose  Co.). 
Process  of  dissolving  cellulose.    (101,173.)   Feb.  13. 

2438  (1917).  Elsaesser.  Spinning  copper  oxide 
ammonia  cellulose  solutions.     (113,010.)    Feb.  13. 

786!)  (1  ill 7).  Herbein.  Treatment  of  wood  and 
■  ■the!  cellulose-containing  materials.  (113,209.) 
Feb.  20. 

VI.— BLEACHING ;      DYEING;     PRINTING; 
FINISHING. 

Application. 
Dudley.    Dveing  machine.    2053.    Feb.  5.    (U.S., 
Feb.   17,1017.) 

i  'iimi'i.eti:  Specification  Accepted. 

1328  (1917).  Taylor.  Means  for  circulating 
bleaching  and  other  liquors  in  bleaching  and  like 
treatment  of  cotton,  wool,  etc.      (1 12,969.)  Feb.  13. 

VII.— ACIDS  :    ALKALIS;    SALTS;    NON- 
METALLIC  ELEMENTS. 
Applications. 

Carlson.  Manufacture  of  nitrogen  compounds 
from  carbides.  2386.   Feb.  9. 

t  toll.    2177.    See  XXII. 

Goldwhmidt.  Production  of  aluminium  com- 
pounds. 2019.  Feb.  4.   (Norway,  Feb.  2,  1917.) 

Jenkins  and  Woolner.  Manufacture  of  perman- 
ganates.   2744.    Feb.  15. 

Morris  and  Turnbull.  Chlorination  of  water, 
alkaline,  or  other  solutions,  or  organic  liquids. 
2030.     Feb.  5. 

Norsk  Aktieselskab  for  Elektrokemisk  Industri. 
Production  of  aluminium  compounds  poor  in  iron. 
jots.    Feb.  5.  (Norway,  Feb.  6,  1917.) 

Norton  Co.    2253  and  2255.    See  VIII. 

Pinkus  and  Somers.  Stable  compound  of  sodium 
permanganate.    2801.    Feb.  16. 

Pinkus  and  Somers.  Manufacture  of  potassium 
permanganate.    2802.    Feb.  16. 

Pope.  Manufacture  of  sul]  >hurvl  chloride.  2611. 
Feb.  13. 

Rollason.    2475.    See  VIII. 

Thompson.  Manufacture  of  nitrides  for  use  as 
fertilisers  or  for  production  of  ammonia.  2469. 
Feb.  12. 

Complete  Specifications  Accepted. 

I  1  In  (1017).  Imperial  Trust  for  Encouragement 
Ol  Scientific  and  Industrial  Research,  Glazebrook, 
Hosenhain,  and  Rodd.  Manufacture  of  a  new 
compound  of  zirconium,  and  its  use  in  the  pro- 
duction of  pure  zirconia.    (112,973.)    Feb.  13. 

2003  (1917).  Boehringer.  Manufacture  of 
borosilicates.   (104,008.)   Feb.  20. 

3054  (1917).  Jackson  (Bombrini  Parodi- 
I  'i-lfino).  Apparatus  for  the  catalytic  preparation 
of  sulphuric  anhydride.     (113,017.)     Feb.  13. 


3324  (1017).  Dreyfus.  Manufacture  of  acetic 
acid.    (105,065.)    Feb.  20. 

8010  (1917).  Ashcroft.  Manufacture  of  potas- 
sium chloride  from  natural  silicates,  rocks. 
minerals,    residues,    or    wastes   containing    potash. 

(118,211.)     Feb.  20. 

10,554  (1017).    standard  Oil  Co.    Production  of 

aluminium  chloride.    (109.790.)    Feb.  20. 

VIII — GLASS  ;    CERAMICS. 
Applications. 

Dupont.  Process  and  furnace  for  enamelling 
metal  articles,  etc.  2007.  Feb.  14.  (Fr.,  Mar.  30, 
1917.) 

Edwards,  Edwards,  and  Mollart.  Glaze  for 
pottery,  etc.     2579.     Feb.    13. 

Marlow.  Ovens  or  kilns  for  manufacture  of 
tiles,  pottery,  etc.     2773.     Feb.  16. 

Norton  Co.  Aluminous  abrasives.  2252,  2254, 
2256,  2257  Feb.  7.  (U.S.,  Feb.  12  and  Aug.  2, 
1917.) 

Norton  Co.  Composition  containing  alumina 
and  zirconia.     2253.     Feb.  7.  (U.S.,  Feb.  12,  1917. > 

Norton  Co.  Products  containing  /9-alumina  and 
process  for  preparing  same.  2255.  Feb.  7.  (U.S., 
Mar.  2,  1917.) 

Peeters.     Glass  furnaces.    2439,  2440.    Feb.  11. 

RoUason.  Manufacture  of  hard,  dead-shrunk, 
inert  dolomite,  and  magnesite,  etc.     2475.  Feb.  12. 

Complete  Specification  Accepted. 
1440(1917).     Imperial  Trust  and  others.    .See  VII. 

X.— METALS  ;  METALLURGY,  INCLUDING 

ELECTRO-METALLURGY. 

Applications. 

Adam  and  Braid.  Coating  iron  and  steel,  etc., 
with  lead.      2450.     Feb.   12. 

Bosworth,  and  Elkington  and  Co.  Muffles,  or 
metal-heating  furnaces.     2135.     Feb.  6. 

Bowen,  and  Steel,  Peach,  and  Tozer.  Steel- 
melting,  etc.  furnaces.     2273.     Feb.  8. 

British  Carbonizing  Co.,  and  Fennell.  Carbon- 
isation of  iron  and  steel  articles.   2007.   Feb.  4. 

Colev  and  Wilbraham.  Manufacture  of  metallic 
alloys.     2092.     Feb.  5. 

Donald.  Soldering  aluminium  or  its  allovs. 
2747.     Feb.   15. 

Dupont.     2667.     See  VIII. 

Glasser.     Tinning  sheet  metal.    2534.     Feb.  12. 

Hacking.  Apparatus  for  extracting  zinc  from 
zinc  ores.     1971.     Feb.  4. 

Kievits,  and  Kynoch,  Ltd.  Three-phase  salt- 
bath  electric  hardening  furnace.     2762.     Feb.  16. 

.Marks  (Soc  Anon.  Italiano  G.  Ansaldo  &  Co.). 
Heating-furnaces.     2799.     Feb.   16. 

Naish.    Aluminium  alloys.    2186.    Feb.  6. 

Slingsby.  Manufacture  of  malleable  cast  iron. 
2466.     Feb.   12. 

Stock.  Manufacture  of  wrought  iron.  2396. 
Feb.  11. 

Thermallov,  Ltd.,  and  Vautin.  Ignitable  metal- 
lic mixtures.     2587.     Feb.  13. 

Wade  (Verein.  Hiittenwerke  Burbach-Eich- 
Diidelingen  A.-G.).  Determination  and  regulation 
of  blast  in  blast  furnaces.     2532.     Feb.   12. 

White.  Recovery  of  brass  from  foundry  ash. 
etc.     2653.     Feb.   14. 

White.  Recovery  of  brass  and  zinc  from 
foundry  ash,  etc.     2654.     Feb.  14. 

Complete  Specifications  Accepted. 

1393  and  1394  (1917).  Martin.  Ore  concentra- 
tion.    (103,990  and  103,991.)     Feb.  13. 

1655  (1917).  Schaffer.  Heat  treatment  of 
manganese  steel  articles.    (112,986.)    Feb.  13. 

5376  (1917).  Whitham.  Crucible  furnaces. 
(113,036.)     Feb.   13. 

5463  (1917).  Tissier.  Calcining  and  roasting 
certain  ores.     (105,915.)     Feb.  20. 
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XI.— ELECTRO-CHEMISTRY. 
Applications. 
British  Thomson-Houston  Co.  (General  Electric 
Co.).     Electric  furnaces.     2368.     Feb.  9. 
Fery.      Electric  cells.     2384.     Feb.  9. 
Kievits,  and  Kynoch,  Ltd.     2762.     Se«  X. 

Complete  Specifications  Accepted. 

15,366  (1916).  Leitner  and  Exlev.  Electric 
accumulators.      (112,956.)     Feb.    13. 

6046  (1917).  Major  and  Pybus.  Composite 
electric  insulating  substances.    (113,194.)    Feb.  20. 

XII.— FATS  ;      OILS  ;      WAXES. 

Applications. 

Barry,  and  Barry,  Ostlere,  and  Shepherd. 
Treatment  of  linseed-oil  fattv  acids.    2057.    Feb.  5. 

Boehm,  Ltd.,  and  Reihl.  "  2618.     See  XIII. 

Brizell,  Martin,  and  C.W.S.,  Ltd.  Process  for 
deodorising  cocoa  butter.     2388.     Feb.  9. 

Carmichael  and  Dixon.  Apparatus  for  extract- 
ing grease,  resins,  fats,  etc.,  from  seeds,  sewage 
sludge,  etc.     2360.     Feb.  9. 

Complete  Specifications  Accepted. 
11.541   (1917).     Wooster.     See  XVII. 
12.512  (1917).      Kimura.     Apparatus  for  manu- 
facturing hard  fats.      (113,232.)     Feb.  20. 

XIII.— PAINTS  ;     PIGMENTS  :    VARNISHES  ; 
RESINS. 

Applications. 

Barry  and  others.   2057.   See  XII. 

Boehm,  Ltd.,  and  Reihl.  Process  for  turning 
linseed  oil,  etc.,  fattv  acids  into  boiled  oils.  2618. 
Feb.  13. 

Carmichael  and  Dixon.    2360.    See  XII. 

Cellon.  Ltd.,  and  others.    2754.    See  V. 

Cleghorn.  Materials  for  coating  substances  to 
protect  them  or  render  them  non-porous.  2105. 
Feb.  5 

Corticine  Floor  Covering  Co.,  and  Thompson. 
Manufacture  of  cement  for  use  in  making  linoleum, 
etc.     2009.  2021.     Feb.  4. 

Dior.  Manufacture  of  svnthetic  resins,  etc. 
2272.     Feb.  8. 

Mclndoe.  Paints,  etc.,  and  solidifving  compo- 
sitions.    2093.     Feb.  5. 

Singer.  Manufacture  of  lacquers,  varnishes,  etc. 
2598.  Feb.   13. 

Suzukawa.  Paint  for  coating  bottoms  of  vessels. 
2377.    Feb.  9.    (Japan,  Feb.  22,  1917.) 

Complete  Specifications  Accepted. 

5250  (1917).  Tamari.  Acid-proof  coating  com- 
positions.    (107,370.)    Feb.  20. 

10,775  (1917).  Wright.  Paint  compositions. 
(109,255.)     Feb.  13. 

XV.— LEATHER  ;  BONE  ;  HORN  ;  GLUE. 

Applications. 

Bolton,  and  Haley  and  Co.  Machines  for  treat- 
ing hides,  skins,  and  leather.    1990.    Feb.  4. 

Tiltson.  Apparatus  for  treatment  of  hides,  etc. 
2054.    Feb.  5. 

XVI.— SOILS  ;    FERTILISERS. 
Applications. 

Basset.  Manufacture  of  superphosphates  of 
lime.    2425.    Feb.  11.    (Fr.,  Feb.  9,  1917.) 

Couder.  Apparatus  for  excavating  super- 
phosphates, etc.    2083.    Feb.  5. 

England.     Fertiliser.    2167.     Feb.  6. 

Gaillard.  Process  of  enriching  material  for  the 
manufacture  of  fertilisers.     2130.     Feb.  6. 

Thompson.   2469.   See  VII. 


XVII.— SUGARS  ;  STARCHES  ;  GUMS. 

Complete  Specification  Accepted. 

11,541  (1917).  Wooster.  Process  for  cleaning 
filters  in  connection  with  the  purification  of  sugar, 
oils,  and  chemicals.    (109,795.)    Feb.  20. 


XIX.— FOODS  ;      WATER      PURIFICATION  ; 
SAXITATIOX. 
Applications. 

Bellwood,  Bolton,  Downs,  and  Revis.  Tanks  or 
containers  for  ripening  or  souring  milk  or  cream 
for  manufacture  of  butter,  margarine,  etc.  2123. 
Feb.  6. 

Brizell  and  others.     2388.     See  XII. 

Carmichael  and  Dixon.    2360.    See  XII. 

Henderson.  Method  of  making  butter.  2143. 
Feb.  6. 

Hewett.  Drving  fruit,  vegetables,  etc.  2076. 
Feb.  5. 

Hewett.  Drving-apparatus  for  potatoes,  fruit, 
seeds,  etc.  2805.  Feb.  16. 

Maxwell.  Dehvdrating  vegetable,  textile,  and 
like  substances.    2178.    Feb.  6. 

Straus.  Xon-alcoholic  beverage,  and  process  of 
makingsame.  2316.  Feb.  8.  (U.S.,  Feb.  23,  1917.) 

Complete  Specification  Accepted. 

16,281(1916).  Wallace  and  Tiernan.  Apparatus 
and  processes  relating  to  purifying  or  treating 
water  or  sewage  or  other  liquids.  (113,105.)  Feb.  20. 


XX.— ORGAXIC  PRODUCTS  ;        MEDICINAL 
SUBSTANCES  ;    ESSENTIAL   OILS. 

Applications. 

Boake,  Roberts  and  Co.,  and  Durrans.  Manu- 
facture of  organic  acid  anhvdrides  and  chlorides. 
2733.     Feb.   15. 

Commercial  Research  Co.,  Making  halogenated 
products.    2001.    Feb.  4.    (U.S.,  Feb.  8,  1917.) 

Commercial  Research  Co.  Processes  of  making 
chlorhvdrins.    2002.    Feb.  4.    (U.S.,  Feb.  8,  1917. ) 

Morris  and  Turnbull.    2039.     See  VII. 

Complete  Specifications  Accepted. 

1441  (1917).  Imray  (Soc.  Chem.  Industry  in 
Basle).  Manufacture  of  therapeutically  valuable 
compounds  of  the  quinine  group.  (112,974.) 
Feb.  13. 

1650  (1917).  Mouneyrat.  Preparation  of 
aqueous  solutions  of  arsenobenzene  derivatives. 
(112.9S4.)    Feb.  13. 

1905  (1917).  Dehn  (Chemical  Works  Rohner  and 
Co. ).  Manufacture  of  a  difficultly  soluble  complex 
compound  from  dimethylaniline,  benzyl  chloride, 
and  zinc  chloride.    (104,676.)    Feb.  13. 


XXL— PHOTOGRAPHIC     MATERIALS     AND 
PROCESSES. 

Complete  Specification  Accepted. 

5732  (1917).  De  Braver.  Preparation  of  chemi- 
cal substances  for  use  in  photographv.  (105,920.) 
Feb.  20. 

XXII.— EXPLOSIVES  ;    MATCHES. 

Applications. 

Clayton,  Holliday,  and  Holliday  and  Co.  Pro- 
duction of  picric  acid.       2200.   Feb.  7. 

Croll.  Containers  or  liners  for  explosives,  acids, 
etc.    2477.    Feb.  12. 

Complete  Specification  Accepted. 

1964  (1917).  Commercial  Research  Co.  Pro- 
duction of  explosive  compositions.  (106,086.) 
Feb.  20. 
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P.VTENT8. 

Oil  extracting,  cooling  and  like  apparatus  for  use 
with,  compressed  air.  H.  Smethurat,  llollinwood. 
Eng.  Pat.  112,302,  Apr.  23,  1917.  (Appl.  No. 
6464  of  1917.) 

Tho  compress- 
ed air  enters 
through  tho 
opening,  O, 
passes  through 
the  wood-wool 
filter,  N,  and 
after  bei  ng 
partly  purified 
it  passes  up  the 
corrugated 
tube,  B,  con- 
tained in  the 
casing,  A,  and 
escapes  at  E. 
Cooling  water 
is  passed 
through  the 
casing,  A,  and 
the  compressed 
air,  directed  in- 
to the  corruga- 
tion^ of  the 
tube  by  the 
flanges  on  the 
central  rod,  D, 
is  cooled  and 
deposits  the  oil, 
which  flows 
down  into  the 
bottom  cham- 
ber from  which 
it  is  from 
time  to  time 
discharged 
through  the 
pipe,  K. 
— W.  H.  0. 

Separation  and  recovery  of  liquids  of  different 
densities,  and  the  separation  of  light  solid  particles 
from   a   heavy   liquid ;    Process  and  means  for 

the .      E.     Sepulchre,    Woluwe-St.     Pierre, 

Belgium.  Eng.  Pat.  103,670,  Jan.  24,  1917. 
(Appl.  No.  1192  of  1917.)  Under  Int.,  Conv., 
Oct.   20,   1915. 

The  two  immiscible  liquids  to  be  separated,  e.g., 
petroleum  and  water,  are  contained  in  the  tank, 
1,  shown  in  plan,  and  the  heavier  portion  is 
withdrawn  through  the  sluice,  3,  to  the  discharge 
channel,  4,  5.  The  lighter  mixture  passes  into 
the  channel,  6,  which  diverges  horizontally  and  I 


has  its  floor  sloping  upwards  towards  the  flat- 
topped  weir,  7,  where  the  liquids  separate  by 
gravity.  The  lighter  liquid  flows  on  through  a 
channel,  8,  of  decreasing  section,  and  the  heavier 
liquid  througli  the  lower  part  of  the  channel  which 
deepens  and  widens  to  a  large  channel,  10.  The 
lighter  liquid  is  drawn  off  from  the  narrow  upper 
part,  9,  of  the  channel  through  the  passages,  11, 
12,  to  a  second  similar  separating  device,  14,  15, 
1(5,  17.  The  lighter  portion  is  finally  withdrawn 
through  the  channel,  18,  and  the  heavier  portion 
passes  under  sluices,  19  and  21,  to  the  channels, 
20  and  5.  The  heavier  liquid  from  the  channel,  10, 
passes  under  a  vertical  plate,  22,  having  a  lip,  23, 
at  the  bottom,  curved  backwards,  so  that  a  flat 
sheet  of  the  liquid  is  formed  and  the  lighter 
portions  are  separated  and  diverted  upwards. 
In  a  modification,  the  mixture  is  delivered  into 
a  vertical  column,  having  a  flat  horizontal  outlet 
at  the  bottom,  into  a  horizontal  chamber  having  a 
triangular  section  which  gradually  increases  in 
size.  The  lighter  liquid  is  separated  in  the  upper 
narrow  part  of  the  channel,  and  rises  into  a  vertical 
discharge  column.  The  heavier  liquid  passes 
along  the  floor  of  the  chamber,  and  over  a  lip 
projecting  upwards  just  below  the  column  for 
the  lighter  liquid,  so  that  it  is  spread  out  into  a 
shallow  stream  and  any  lighter  particles  separated 
upwards.  The  heavier  liquid  then  passes  on  to 
another  discharge  column  of  less  height  than  that 
for  the  lighter  liquid. — W.  F.  F. 

Cooling    and    drying    compressed    materials    and 
substances,   seeds  and  the  like ;    Apparatus  for 

and   for    removing    dxist    therefrom.       W. 

Marshall,      Kingston-upon-Hull.  Eng.      Pat. 

112,512,  Jan.  17,  1917.  (Appl.  No.  827  of  1917.) 
In  an  ppparatus  for  cooling,  drying,  and  eliminat- 
ing dust  from  compressed  blocks  or  pieces  of 
material  such  as  cattle  food,  a  hopper  provided 


with  a  delivery  spout  projecting  from  the  side 
is  mounted  centrally  above  the  apparatus  shown 
in  the  figure  in  sectional  half  plan,  and  rotated 
slowly  by  bevel  gearing  so  as  to  deliver  the  meterial 
into    a    number    of    sector-shaped    cooling    and 
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drying  chambers,  A.  Each  chamber  is  provided 
with  a  number  of  superposed  spreaders,  each  com- 
prising a  hollow  cone,  A1,  with  a  short  central 
tube,  A2,  projecting  upwards  nearly  to  the  base 
of  the  next  cone.  Each  drying  chamber  is  pro- 
vided with  perforated  grids  or  plates,  P  and  D, 
the  latter  forming  the  walls  of  radial  *ir  passages, 
B,  leading  from  a  central  air  chamber,  C.  The 
inner  walls  of  the  chamber,  A,  are  provided  with 
cooling  ribs,  C2,  projecting  into  the  chamber,  C. 
Air  is  supplied  from  a  pump  through  a  central 
supporting  standard  to  the  chamber,  C,  and 
passes  thence  through  the  passages,  B,  which  are 
covered  at  the  top,  to  the  chambers,  A.  The  air 
passes  into  the  annular  space  enclosed  by  the 
outer  casing,  G,  where  dust  is  allowed  to  settle, 
and  fina,l]y  escapes  through  a  dust-collecting 
fabric  at  the  top.  The  dried  material  is  delivered 
through  hoppers  at  the  base  of  the  chambers, 
A.  In  a  modification,  the  coaling  chambers  are 
arranged  side  by  side  in  line,  the  air  being  delivered 
to  a  common  air  space  at  the  back  and  passing 
into  the  cooling  chambers  through  the  perforated 
walls.— W.  F.  P. 

Cooling,  humidifying  and  filtering  air  or  the  like  ; 

Apparatus  for  .      H.   P.    Bron*n.    Sheffield. 

Eng.  Pat.   112,653,  Jan.   16,   1917.     (Appl.  No. 

769  of  1917.) 
In  apparatus  of  the  type  in  which  the  air  to  be 
treated  is  passed  between  wet  plates,  the  plates 
are  arranged  radially  and  vertically  in  a  cylindri- 
cal casing.  Water  is  supplied  upwards  through 
a  central  rotating  pipe  carrying  horizontal  per- 
forated branches  which  move  over  the  top  of  the 
plates.  The  horizontal  branches  are  shaped 
similarly  to  the  horizontal  section  of  the  plates, 
which  are  preferably  curved  to  an  involute  form. 
The  perforations  are  on  the  lower  side  of  the 
pipes,  which  carry  horizontal  flanges  to  overlap 
several  of  the  wet  plates,  the  flange  on  the  following 
side  being  wider  than  that  on  the  leading  side. 
Air  is  thus  prevented  from  passing  upwards  over 
those  plates  to  which  water  has  just  been  supplied 
and  where  there  is  thus  an  excess  of  water.  The 
water  drips  off  the  plates  on  to  a  conical  plate 
having  a  filter  arranged  around  its  periphery, 
and  thence  into  the  bottom  of  the  casing  from 
which  it  is  supplied  again  to  the  sprinkler  by  a 
pump.  A  constant  level  of  water  is  maintained 
in  the  casing  by  means  of  a  float  valve. — W.  F.  F. 

Furnaces  ;    Oil-fired  • 


E.  Halkett,  Glasgow. 
Eng.  Pat.  112,700,  Mar.  24.  1917.  (Appl.  No. 
4278  of  1917.) 

In  an  air  control  device  for  an  oil-fired  boiler 
furnace,  a  cylindrical  casing  is  fixed  to  the  front 
of  the  furnace  and  provided  with  openings  in  its 
periphery  controlled  by  hinged  louvres.  Tan- 
gential guide-vanes  are  attached  to  the  inner 
cylindrical  wall  of  the  casing  to  give  the  air  a 
rotary  motion,  and  the  air  passes  inwards  through 
two  similar  concentric  sets  of  guide- vanes  to  the 
centre  of  the  cylinder,  where  it  meets  the  oil 
spray  from  a  central  spray  burner.  The  burner 
is  provided  with  tangential  passages  to  give  the 
spray  a  whirling  motion,  and  the  delivery  is 
regulated  by  a  needle-valve. — W.  F.  F. 

Baking-furnace  [for  carbons,  efc.].  B.  K.  Wehner, 
Assignor  to  Isbell-Porter  Co.,  Newark,  N.J. 
U.S.  Pat.  1,251,309,  Dec.  25,  1917.  Date  of 
appl.,  Aug.  26,  1916. 

In  a  gas-fired  furnace  of  the  ring  type  for  baking 
carbons  and  the  like,  a  battery  of  ovens  is  arranged 
in  two  parallel  groups.  The"  heating  flues  in  the 
side  walls  of  the  ovens  do  not  communicate  with 
the  interior  of  the  ovens.  Gas-supply  mains 
extend  along  the  outer  sides  of  the  ovens  and  are 
connected  to  a  gas  burner  in  each  flue,  and  an  air- 
supply    main    and    exhaust    main    are    arranged 


between  the  groups  of  ovens  and  connected  to 
each  flue.  The  flues  are  arranged  with  alternate 
up  and  down  passages  connected  in  series,  and 
passages  are  provided  under  the  floors  of  the 
ovens  to  connect  the  down  flues  of  one  side  wall 
with  the  up  flues  of  the  next  wall.  In  operation, 
gas  under  pressure  is  admitted  to  the  oven  being 
fired,  and  air  under  pressure  to  the  series  of  con- 
nected flues  of  other  ovens  previously  fired. 
The  combustion  products  are  exhausted  through 
the  flues  of  all  the  ovens  to"  be  fired,  and  the  pre- 
heated air  is  supplied  by  the  same  means  to  the 
oven  being  fired.  The  flow  of  gas,  air,  and  com- 
bustion products  is  thus  kept  uniform,  and  a. 
minimum  pressure  difference  is  maintained  between 
the  flue  pressure  and  the  atmosphere  so  as  to 
minimise  leakage  of  cold  air  into  the  heating  flues. 

— W.  F.  F. 

Oxidising  gases  ;    Process  and  apparatus  for  - 


I.  Hechenbleikner,  Charlotte,  N.C.,  Assignor  to 
Southern  Electro  Chemical  Co.,  New  York. 
U.S.  Pat.  1,249,392,  Dec.  11,  1917.  Date  of 
appl.,  Feb.  5,  1914. 

A  current  of  gas  or  vapoar  is  passed  through  a 
chamber  and  is  oxidised  by  oxygen  supplied  in  a 
number  of  fine  streams,  some  of  which  move  in  the 
direction  opposite  to  the  current  of  gas  or  vapour 
and  others  at  right  angles  thereto,  so  as  to  produce 
a  swirling  motion  in  the  current  of  gas. — W.  H.  C. 

Calandria  Hor  vacuum  drying-pans  and  the  like. 
H.  S.  Truscott,  Makaweli,  Hawaii.  U.S.  Pat. 
1,249,557,  Dec.  11,1917.  Dateofappl.,  Sep.  5,1916. 

The  upper  and  lower  tube-plates  of  the  calandria 
have  the  form  of  an  inverted  truncated  cone  with 
a  peripheral  horizontal  portion  near  the  casing. 
Thf  calandria  has  a  large  vertical  central  tube, 
surrounded  by  groups  of  smaller,  inclined  tubes 
set  at  right  angles  to  the  inclined  portion  of  the 
tube-plates,  and  these  are  again  surrounded  by 
a  ring  of  larger  vertical  tubes. — W.  H.  C. 

Filter  frame  or  leaf.  O.  J.  Salisbury,  Salt  Lake 
City,  Utah.  U.S.  Pat.  1,249,835,  Dec.  11,  1917. 
Date  of  appl.,  Mar.  18,  1916.  Benewed  Aug. 
4,  1917. 

A  filter  frame  is  built  up  of  sections  of  seg- 
mental shape,  each  ot  which  consists  of  parallel, 
spaced,  perforated  plates  covered  with  filter  cloth 
and  enclosing  the  filtrate  space  between  them. 
The  radial  edges  of  the  sections  are  tongued  and 
grooved  so  that  several  may  be  united,  sub- 
stantially in  one  plane,  into  a  complete  circular 
frame  or  leaf. — W.  H.  C. 

Steam-healed  drying-cylinders  ;    Testing  attachment 

for .     G.     H.     Barrus,     Brookline,     Mass., 

Assignor  to  International  Paper  Co.  U.S.  Pat. 
l,249,886,Dec.ll,1917.  Dateofappl.,Sep.30,1915. 

The  pipe  by  which  the  condensed  water  from  a 
rotary  steam-heated  drying  cylinder  is  discharged, 
is  provided  with  means  for  stopping  the  discharge 
at  will,  and  also  with  a  vent  discharging  into  the 
air  so  that  the  condensed  water  can  be  inspected. 
The  discharge  pipe  can  be  turned  about  its  axis 
so  as  to  vary  the  height  of  the  inlet  opening. 

— W.  H.  C. 

Separation    of    suspended    particles    from    gases ; 

Process  and  apparatus  for .     H.  A.  Burns, 

Assignor  to  International  Precipitation  Co., 
Los  Angeles,  Cal.  U.S.  Pat.  1,250,088,  Dec.  11, 
1917.     Date  of  appl.,  Apr.  18,  1914. 

The  gas  is  passed  through  the  space  between  a 
discharge  electrode  having  a  relatively  small 
surface  and  a  liquid  receiving  electrode  having  a 
relatively  large  surface.     A  continuous  electrical 
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discharge,  maintained  from  the  discharge  to  the 
collecting  electrode,  charges  the  suspended  par- 
ticles and  causes  them  to  move  across  the  path  of 
the  stream  ol  gas  to  the  surface  of  the  liquid 
collecting  electrode.  The  lptter  flows  in  a  con- 
tinuous si  ream  and  carries  away  the  collected 
particles.— \\  .  11.  0. 

iporalor.  1).  Cozzolino,  Los  Angeles.  Cal.  U.S. 
Pat.  1,250,094,  l>ec.  Li.  1917.  Date  of  appl., 
Sep.  2i>.  1910. 

I'm:  liquid  to  be  evaporated  ia  sprayed  into  the 
top  of  a   vertical  cylinder,  and  falls  through   a 

number  of  spaced,  superposed  screens  of  smaller 
diameter  than  the  cylinder,  the  concentrated 
liquid  collecting  in  the  dome-shaped  lower  end 
of  the  cylinder.  The  cylinder  has  an  upper 
vapour  exit  connected  with  a  vacuum  pump  ftnd 
is  provided  with  e  cooling  coil  just  above  the 
surface  of  the  liquid  to  break  up  any  foam  that 
is  formed. — W.  H.  ('. 


Ha.— FUEL;    GAS;    MINERAL   OILS  AND 
WAXES. 

Methane  and  air :  Effect  of  temperature  and 
pressure  o»i  (he  limits  of  inflammability  of  mix- 
tures of .     \V.    SCason    and    1(.  V. Wheeler. 

Chem.  SOC.  Trans..   1918,  113.  45-    57. 

Mixtures  of  methane   and   air   were  saturated 

with  water  \  apourat  2U°  C.  and  ignited  by  means  of 
an  electric  spark  in  a  l.'-tube  of  transparent 
quartz,  onfi  limb  of  which  was  closed  and  was 
longer  than  the  other.  Since  the  limits  for  up- 
ward or  horizontal  propagation  of  flame  are  wider 
than  for  downward  propagation  (this  J.,  MH4, 
1194),  a  flame  just  sufficient  to  reach  the  bottom 
of  the  shorter  limb  was  carried  up  into  the  longer 
limb,  where  it  could  be  observed  in  the  space 
projecting  above  the  furnace  which  heated  the 
U-tube.  The  effect  of  temperature  upon  the 
inflammability  at  pressures  lower  than  atmospheric 
pressure  was  thus  found  to  be  as  follows  : — 
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upper  limit  
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29  00 

Eva jiorator.  G.  C.  Westby,  Lndwig,  Xev..  Assignor 
to  Western  I'rocess  Co.  U..S.  Pat.  1,250.258, 
Dee.  18,   1917.    Date  of  appl.,  Aug.  17.  1915. 

A  —  i . i -- ii -s  ,,f  i.  y,  is  of  slats  are  arranged  in  vertical 
tiers  in  a  frcmework.  with  au  open  space  extend- 
ing vertically  through  the  centre  of  the  layers, 
in  which  a  pipe  coil  is  arranged.  A  negating  fluid 
is  circulated  through  the  pipe  coil  and  the  liquid 
io  be  evaporated  is  distributed  from  a  superposed 
tank  having  its  bottom  perforated  above  the  slats 
but  not  above  the  central  space. — W.  F.  P. 


Liquids;     Method   of  treating- 


to   remove   dis- 


solved sails.  11.  L.  Doherty,  New  York.  U.S.  Pat. 
1,251,480,  Jan.  1,  1918.  Date  ot  appl.,  July  16, 
1012.    Renewed  June  7,  1917. 

The  liquid  is  subjected  to  comparatively  quick 
heating  in  steps  at  temperatures  increasing 
successively,  by  contact  with  a  gaseous  hepting 
medium  which  lias  been  partly  preheated  by 
contact  with  a  previous  charge  of  the  liquid. 
The  liquid  is  withdrawn  at  each  step  before  any 
substantial  amount  of  solid  has  crystallised, 
and  caused  to  flow  in  a  thin  film  over  surfaces 


These  results  agree  closc-lv  with  those  obtained 
bv  Taffanel  and  Floch  (this  J.,  1913,  646,  939, 
999).  Under  the  conditions  described,  combustion 
without  flame  takes  place  to  an  appreciable 
extent  above  600°  C,  as  is  shown  by  the  fact  that 
when  a  mixture  containing  18-7  %  of  methane  was 
left  in  the  tube  for  5  seconds  at  700°  O.  before 
sparking,  no  ignition  occurred,  whilst  at  750°  C.  a 
mixture  containing  23-5  °„  of  methane  became  non- 
inllanimable  after  standing  for  1-5  sees,  before 
sparking.  This  may  be  attributed  to  the  con- 
sumption of  oxygen  by  the  methane,  and  hence 
the  results  above  600°  C.  are  not  the  true  values 
for  the  upper  limits  of  the  auto-propagation  of 
flame  in  mixtures  of  unaltered  methane  and  air. 
For  measuring  the  limits  of  inflammability  at 
pressures  above  atmospheric  pressure,  the 
mixtures  of  methane  and  air  were  forced 
through  a  condensing  syringe  into  a  strong 
vertical  glass  tube  the  lower  part  of  which  was 
covered  with  black  paper  in  which  was  cut  a 
horizontal  slit  at  a  point  15  cm.  below  the  point 
of  ignition.  Flame  seen  to  pass  this  slit  was 
considered  to  have  traversed  the  tube.  The 
following  results  were  obtained  : — 
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of  a  material  which  promotes  crystallisation. 
The  area  of  the  surfaces  and  the  rate  of  flow  of  the 
hot  liquid  are-  so  regulated  as  to  permit  the 
crystallisation  of  substantially  the  whole  amount 
possible  at  each  heating  stage. — W.  F.  F. 

Separating    materials  ;     Apparatus   for .       E. 

Kardos,  Chrome.  X.J..  Assignor  to  Th.  Gold- 
->  bmidt  A.-G.,  Essen,  Germany.  U.S.  Pat. 
l,250,590.Dec. 18,1917. Dateof  appl., Dec.22,1915. 

8l  i.   Kng.  Pat.  3339  of   1915  ;   this  J.,  1916,  459. 

Apparatus  for  the  fractional  uninterrupted  dis- 
tillation of  liquid  mixtures.  Eng.  Pat.  106,088. 
See  III. 

Process  of  making  decolorising  agents  and  the 
products  thereof .   U.S.  Pat.  1,251,540.   See  XVII. 


These  lower  limits  agree  closely  with  the  results 
of  Terres  and  Plenz  (this  J.,  1916,  461),  but  the 
upper  limits  are  higher  than  theirs,  probably 
because  in  their  experiments  the  source  of  ignition 
was  not  strong  enough.  Mixtures  containing 
more  than  1 1  %  of  methane  require  a  secondary 
discharge  of  considerable  intensity  for  their 
ignition,  and  the  intensity  necessary  increases 
rapidly  with  the  rise  in  the  proportion  of  methane. 
(See  also  this  J.,  1916,  345,  6*2  ;  1917,  283,  378, 
702,   955.)— C.  A.  M. 

Hydrocarbon  (/ascs  and  vapours  ;   "  Spark-lengths  " 

in .     R.  Wright.    Chem.  Soc.  Trans.,  1918, 

113,  79—80. 

Tiif:  following  average  results  were  obtained 
from  three  or  more  measurements,  which  usually 
differed  by  as  much  as  10  °0  : — 
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Spark-lengths. 

Hydrogen. 

Me  thane. 

Ethane. 

Propane. 

n- Butane. 

n-Pentane. 

Isopentane. 

Hexane.  Heptane. 

Benzene. 

Toluene. 

Air-gap=30  mm. 
Air-gap  =  20  mm. 

80               31 
55               22 

25 

18 

20 
15 

16 
13 

14 
11 

10 
8 

12 
10 

9 
6 

13               12 
9                 9 

With  the  exception  of  isopentane  an  increase  in 
the  insulating  power  accompanies  a  rise  in  the 
molecular  weight  in  the  series. — C.  A.  M. 

[Petroleum]  oil  prospects  of  the  British  Isles.  W. 
H.  Dalton.  J.  Inst.  Petroleum  Tech.,  1917, 
4,  37—50. 

The  author  reviews  the  known  instances  of  the 
occurrence  of  petroleum  in  the  British  Isles  and 
shows  that  oil  in  small  quantity  has  been  found 
over  the  whole  country  and  in  many  of  the  geo- 
logical formations  from  the  Old  Red  Sandstone 
upwards.  He  concludes  that  oil-forming  condi- 
tions have  frequently  recurred,  but  to  a  very 
limited  extent,  and  that  although  conditions 
favourable  to  the  accumulation  of  oil,  and  tec- 
tonic structures  capable  of  conserving  it  from 
escape,  are  also  of  frequent  occurrence,  the  con- 
junction of  the  latter  essentials  with  original 
formation  has  generally  failed.  Whether  from 
defect  of  original  formation,  of  space  accessible 
for  accumulation,  or  of  adequate  seal  from  escape, 
the  total  result  is,  from  a  practical  commercial 
point  of  view,  almost  entirely  valueless. — T.  St. 

Motor  fuel  ;     Testing  and  standardisation  of . 

E.  L.  Lornax.     J.  Inst.  Petroleum  Tech.,  1917, 
4,  6—25. 

The  author  discusses  the  methods  which  have  been 
proposed    for   determining   the    constituents   and 
character   of    petroleum   spirits,    with   the   object 
of  calling  attention  to  the  need  for  the  adoption 
of   British   standard   tests   and   specifications   for 
motor  fuel.    Specific  gravity.  Owing  to  the  varying 
amounts  of  the  several   classes  of  hydrocarbons 
which  are  present  in  spirits  from  different  sources, 
the  specific  gravity  is  no  criterion  of  the  volatility, 
or,   consequently,  of   the   value  as  a   motor  fuel, 
of  any  given  sample,  and  serves  only  as  the  basis 
for    calculating    the    weight    per    giveD    volume. 
It  would  be  desirable,  however,  to  have  a  generally 
accepted  standard  temperature  for  its  determina- 
tion.    Distillation  tests.     Of  the  two  best  known 
methods  of  carrying  out  the  distilletion  test,  the 
Redwood   method    is   shorter  and    less   liable   to 
personal  error  than  the  Engler  method,  but  tends 
to  mask  the  presence  of  low -boiling  hydrocarbons, 
particularly    when    these    are    present    in    small 
quantities.     The   author   has   designed   a   special 
form  of  apparatus,  ot  which  a  detailed  description 
is  given,  to  ootain  the  completeness  of  fractiona- 
tion of  the  Engler  method  with  the  rate  of  dis- 
tillation and  ease  of  manipulation  of  the  Redwood 
method.     The   special   feature   of   this  apparatus 
is  a  4-pear  Young  dephlegmator  column  protected 
from   draughts,  and   air-lagged,    by   an   enclosing 
wide  glass  tube.      Sulphur.   The  sulphur-content 
of  petroleum  spirits  may  be  determined  either  by 
burning  the  spirit  in  a  current  of  air  and  absorbing 
the   products  of    combustion,   or   by   combustion 
with  oxygen  in  a  calorimetric  bomb.     Owing,  how- 
ever, to  the  small  weights  which  can  be  taken  for 
test  in  the  latter  method,  the  accurate  estimation 
of    small   percentages    of    sulphur    becomes    very 
difficult.     The  author  gives  a  brief  description  of 
various      modifications     of     the     air-combustion 
method,  and  describes  in  detail  one  in  which  the 
petrol   is   mixed    with   alcohol   and   the   Biixturo 
burnt  in  a  good  current  of  air,  the  products  of 
combustion  being  absorbed  by  a  definite  quantity 
of    a    standard    solution    of    sodium    carbonate, 


which  is  afterwards  titrated  against  a  standard 
solution  of  sulphuric  acid,  methyl  orange  being 
used  as  indicator.  The  combustion  of  all  the 
petrol  is  assured  by  burning  the  petrol-alcohol 
mixture  to  dryness,  and  afterwards  burning  two 
or  three  successive  small  quantities  of  alcohol 
j  alone  in  the  lamp.  The  method  is  stated  to  be 
quick  and  to  give  reliable  results.  Calorific  value 
is  determined  in  the  bomb  calorimeter.  The 
pressure  should  be  at  least  25 — 30  atmospheres  to 
ensure  complete  combustion.  The  spirit  may  be 
introduced  into  the  platinum  capsule  of  the 
bomb  by  means  of  a  Lunge  and  Rey  pipette,  or 
may  be  sealed  in  a  thin  glass  bulb  which  collapses 
on  charging  the  bomb  with  oxygen.  Olefines  are 
usually  estimated  by  shaking  the  spirit  with  an 
equal  volume  of  strong  sulphuric  acid  in  a 
graduated  tube  and  noting  the  decrease  in  volume 
of  the  spirit ;  by  the  bromine  or  iodine  absorption 
method ;  or  by  shaking  the  spirit  frequently 
i  for  about  15  minutes  with  a  standard  solution  of 
j  potassium  permanganate  acidified  with  sulphuric 
acid,  and  then  titrating  the  excess  of  perman- 
ganate with  ferrous  ammonium  sulphate.  All 
three  methods  are  affected  by  secondary  reactions 
and  give  only  approximate  results.  Aromatic 
hydrocarbons  may  be  determined  by  sulphonation 
and  nitration  methods,  or  by  extraction  at  low 
temperatures  with  liquid  sulphur  dioxide  and 
separation  by  fractional  distillation.  All  these 
methods  are  easy  of  manipulation  and  give 
fairly  reliable  results.  The  spontaneous  ignition 
temperature  (this  J.,  1917,  109)  is  the  lowest  tem- 
perature to  which  a  platinum  crucible  must  be 
heated  in  order  that  when  a  drop  of  the  petrol 
is  allowed  to  fall  into  the  crucible  an  explosion 
will  occur.  This  temperature  is  of  great  interest 
to  automobile  engineers,  with  relation  to  the 
compression  limits,  but  furtbor  experiments  are 
required  before  the  method  can  be  employed  as  a 
standard  test. — T.  St. 

Toluol  by  cracking  solvent  naphtha  in  the  presence 
of  blue  gas.  G.  Egloff.  J.  Ind.  Eng.  Chem., 
1918,  10,8—9. 
The  author  suggests  the  use  of  water-gas  plants 
for  the  production  of  toluol  by  cracking  solvent 
(coal-tar)  naphtha  in  the  presence  of  blue  gas. 
From  fifteen  million  galls,  of  solvent  naphtha, 
the  calculated  produce  of  1917,  two  million 
gallons  of  toluol  could  be  produced,  a  more  than 
sufficient  number  of  carburetted  water-gas  plants 
for  this  purpose  being  already  in  operation  in  the 
United  States.  A  test  run  on  a  Lowe  6  ft.  car- 
buretted water-gas  plant  over  a  period  of  48  hrs. 
gave  57  %  of  light  oil  containing  benzol,  14-5  %, 
toluol,  237%;  solvent  naphtha,  198%;  heavy 
naphtha,  9-7%  ;  "  dead  "  oil,  140%.  The  plant 
had  a  capacity  of  500,000  cub.  ft.  per  24  hrs.,  and 
the  amount  of  solvent  naphtha  used  was  6000 
galls.,  or  12  galls,  per  1000  cub.  ft.  of  gas  produced. 

— L.  A.  C. 


Acetylene  ;  Storage  of  dissolved  — ■ — .     Home  Office 

Report. 
There  are  practically  only  three  porous  materials 
in  use  for  absorption  of  dissolved  acetylene  in  the 
United  Kingdom  :  (a)  a  porous  agglomerate  of 
asbestos,  kieselguhr,  and  charcoal,  and  a  suitable 
cement;  (b)  charcoal  filling;  (c)  k.ipok  rilling. 
These  are  satisfactory,  but  only  the  most  suitable 
form  of  cbarcoal  should  be  used.     A  sample  of 
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each  porous  material  allowed  should  be  deposited 
at  the  Home  Office.  The  porosity  should  not 
exceed  80%.  Acetone  is  the  most  suitable  com- 
mercially procurable  solvent  ;  substitutes  should 
be  allowed,  but  mixtures  of  various  solvents  are 
inadvisable.  The  solvent  must  not  completely 
nil  the  porous  material  under  any  rise  of  tempera- 
ture likely  to  be  experienced.  With  the  present 
type  of  cylinder,  the  pressure  at  present  allowed, 
i.e.,  150  lb.  per  sq.  in.,  should  not  be  increased  ; 
for  solid  drawn  cylinders  and  for  those  of  100 
cub.  ft.  capacity  8Dd  over  in  which  the  acetylene- 
welding  at  the  top  and  bottom  is  strengthened, 
the  pressure  allowed  might  safely  be  increased  to 
225  Hi.  per  sq.  in.,  provided  a  solvent  is  used  in 
addition  fo  the  porous  material.  The  pressure 
allowed  should  be  stated  at  60°  F.  (15-5°  C). 
The  best  material  for  the  constru  jtion  ot  cylinders 
is  a  mild  steel  of  high  ductility,  of  which  the 
carbon  content  does  not  exceed  0-25%,  and  the 
phosphorus  and  sulphur  each  do  not  exceed  0-05%. 
The  test  pressure  should  bo  four  times  the  working 
pressure  and  should  be  maintained  for  not  less 
than  fifteen  minutes:  re-testing,  beyoDd  visual 
examination,  is  not  necessary.  The  use  of  acetyl- 
ene-welded cylinders  should  be  discontinued  as 
soon  as  possible  ;  those  in  use  at  present  should  be 
strengthened  at  the  joints  by  spinning,  them  over. 
Fusible  plugs  should  not  be  used.  Filling  stations 
should  be  approved  by,  and  subject  to  inspection 
by,  the  Home  Office.  Imported  cylinders  should 
!)••  ccr!  ifled  by  the  importer  th.it  they  comply  with 
regulations.  One  company  recharging  cjlinders 
manufactured  by  another  company  shoiild  first. 
obtain  information  as  regards  porous  material  and 
solvent.  Records  of  cylinders,  all  of  which  should 
be  marked,  should  be  kept,  and  the  use  of  cylinders 
for  any  other  purpose  should  be  prohibited.  The 
charging  of  cylinders  by  the  application  of  low 
temperature   should   be  allowed. — L.  A.  C. 

Patents. 

I'm  I   briquettes   from    combustible   waste   products ; 

Production  of .    O.  A.  Tollefsen,  Christiania. 

Eng.  Pat.   112,514,  Jan.   17,  1917.     (Appl.  No. 
St>2  of  11117.) 

Fuel  briquettes  are  composed  of  paper  waste  60  %, 
sawdust  20 °0,  tanning  bark,  fir  and  pine  cones 
and  splinters  15%,  and  a  binder  such  as  resin, 
flour,  or  glue  5%.  The  binder,  mixed  with  water 
at  60°  C,  is  first  added  to  the  paper  waste  softened 
in  water,  the  other  ingredients  are  added  in  suc- 
cession, and  the  mixture  is  briquetted  and  dried. 

— W.  F.  F. 

Gas-producer.  C.  W.  Lummis  and  G.  H.  Isley, 
Assignors  to  Morgan  Construction  Co.,  Worcester, 
Mass.  U.S.  Pat.  1,251,064,  Dec.  25,  1917. 
Date  of  appl.,  May  21,  1914. 

A  U-shaped  arm  is  pivoted  at  one  end  about  a 
horizontal  axis  fixed  in  the  top  of  the  producer, 
the  other  end  resting  on  the  fuel,  and  the  whole 
is  arranged  so  that  the  arm  can  be  moved  radially 
so  as  to  follow  changes  in  the  height  of  the  fuel 
bed,  and  also  horizontally  to  level  the  surface  of  the 
fn.-I. — A.  B.  S. 

Oils  ;     Process    and    apparatus    for    treating . 

O.  C.  Swan,  Assignor  to  The  Swan  Process  Oil 
Co.,  Denver,  Colo.    U.S.  Pats,  (a)  1,250,526  and   I 
(B)  1,250,527,  Dec.   18,   1917.     Dates  of  appl., 
June  11,  1917,  and  Feb.  21,  1916. 

(A)  Impure  oil  is  initially  heated  with  a  suitable   , 
"defecating  agent"  and  passed  into   a   flotation 
separator   in   which   it   is   mixed   with   a   charge 
of  an  inert  absorbent  powder.     The  mixture  is  then 
filtered  and  the  oil  thus  purified  is  relieved  of  its   | 


naphtha  content  by  distillation,  the.  still  residue 
being  treated  as  before,  (b)  Impure  oil  is  filtered 
and  passed  into  a  treating  tank  in  which  it  is 
mixed  by  agitation  with  a  highly  buoyant  and 
absorptive  material ;  it  is  then  passed  into  a 
flotation  separator  tank  in  which  the  heavier 
impurities  are  precipitated.  The  top  layer  of  oil 
flows  into  a  pressure  filter  of  the  type  having 
replaceable  bag-covered  frames,  whereby  remain- 
ing colloidal  and  other  suspended  impurities  are 
removed. — L.  A.  C. 


[Petroleum]  hydrocarbons  ;    Distilling  - 


.  J.  W 
Coast,  jun.,  Tulsa,  Okla.,  Assignor  to  The 
Process  Co.  U.S.  Pat.  1,250,798,  Dec.  18,  1917. 
Date  of  appl.,  Oct.  23,  1916. 

High-boiling  petroleum  hydrocarbons  are  vapor- 
ised and  cracked  under  a  pressure  greater  than 
50  lb.  Steam,  at  a  temperature  lower  than  that 
of  the  vapour,  is  introduced  into  the  retort  above 
the  liquid  level,  so  that  the  hydrocarbons  of 
relatively  high  boiling  point  condense  and  return 
for  further  cracking  treatment.  The  remaining 
vapour  is  removed  and  condensed. — L.  A.  C. 

Petroleum  hydrocarbons  ;   Art  of  and  apparatus  for 

cracking .    J.  W.  Coast,  jun.,  Tulsa,  Okla., 

Assignor  to  The  Process  Co.  U.S.  Pats.  (A) 
1.250,799  and  (B)  1,250,800,  Dec.  18,  1917. 
Dates  of  appl.,  Dec.  11  and  18,  1916. 

Hydrocarbon  vapours  are  led  off  from  a  retort 
under  a  pressure  greater  than  50  lb.  per  sq.  in., 
through  an  air-cooled  reflux  condenser  or  series 
of  condensers,  and  then  through  a  steam  chamber 
supplied  with  superheated  steam.  The  high- 
boiling  hydrocarbons  are  condensed  and  returned 
to  the  retort  through  the  condenser.  The  steam 
and  low-boiling  hydiocarbons  are  conducted  to  a 
main  condenser  under  atmospheric  pressure. 
A  pressure-regulating  valve  is  situated  between 
the  steam  chamber  and  main  condenser. — L.  A.  C. 


Petroleum    hydrocarbons  ;     Cracking  ■ 


.  J.  W. 
Coast,  jun.,  Tulsa,  Okla.,  Assignor  to  The 
Process  Co.  U.S.  Pat.  1,250,801,  Dec.  18,  1917. 
Date  of  appl.,  May  5,  1917. 

Relatively  cool  steam  is  forced  into  hydro- 
carbon vapours  (produced  by  heating  hydro- 
carbons in  a  retort)  confined  at  a  pressure 
greater  than  two  atmospheres ;  the  condensed 
portions  are  returned  to  the  still  and  the  remaining 
mixture  of  steam  and  vapour  is  cooled  (under 
pressure)  to  condense  an  intermediate  fraction. 
Relatively  cool  steam  is  then  forced  into  the 
remaining  mixture  of  steam  and  vapour,  also  under 
pressure,  and  the  steam  and  hydrocarbon  vapour 
are  condensed. — L.  A.  C. 

Hydrocarbons ;      Method    of    and    apparatus    for 

fractionating .     L.    E.    Hirt,   Los    Angeles, 

Cal.  U.S.  Pat.  1,250,879,  Dec.  18,  1917.     Date 
of  appl.,  Oct.  21,  1916. 

Preheated  oil  vapour  is  subjected  to  the  action 
of  an  electric  arc  within  a  closed  chamber  or 
retort  under  rqgulated  pressure,  chlorine  gas  also 
being  admitted  to  the  chamber.  The  vapours  are 
withdrawn  and  serve  to  preheat  the   oil  supply. 

— L.  A.  C. 

Coal  and  the  like  ;   Process  for  producing  liquid  or 

soluble    organic    combinations    from    hard . 

F.  Bergius  and  J.  Billwiller,  Hanover,  Germany. 

U.S.    Pat.    1,251,954,    Jan.    1,    1918.     Date    of 

appl.,  Aug.  3,  1914. 
See  Eng.  Pat.  18,232  of  1914  ;   this  J.,  1916,  167. 
A  temperature  of  less  than  600*  C.  and  a  pressure 
exceeding  20  atmospheres  are  specified. 
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Peat  ;     Treatment   of .     T.    Rigby,  Dumfries, 

Assignor  to  \Vetcarbon:zing,  Ltd.,  London. 
I.S.  L'ats.  1,251,285  and  1,251,422,  Dec.  25, 
1917.    Dates  of  appl.,  May  7  and  July  14,  1914. 

See  Eng.  Pat.  11,133  of  1013;   this  J.,  1914,  912. 

Gas-producer.     H.    J.    Green.    Bolton.    U.S.     Pat. 

1,252,000,   Jan.    1,    1918.     Date  of  appl.,   July 

26,  1915. 
See  Eng.  Pat.  17,6.87  of  1914  ;  this  J.,  1915,  166. 

Process  and  means  for  the  separation  and  recovery 
of  liquids  of  different  densities  and  the  separation 
of  light  solid  particles  from  a  heavy  liquid.  Eng. 
Pat.   103,670.  See  I. 


IIb.— DESTRUCTIVE    DISTILLATION  ; 
HEATING;    LIGHTING. 

Patents. 
Wood  distillation.  H.  O.  Chute,  New  York, 
Assignor  to  K.  P.  McElroy,  Washington.  U.S. 
Pat.  1,250,282.  Dec.  18,  1917.  Date  of  appl., 
May  23,  1910.  Renewed  May  19,  1917. 
The  vapours  generated  during  the  distillation  of 
wood  are  passed  into  a  bell  reservoir  at  a  rate 
proportional  to  their  speed  of  production.  They 
are  cooled  in  the  reservoir  to  a  temperature  above 
the  boiling  point  of  pyroligneous  acid  and  then 
passed  through  a  scrubber  against  a  counter- 
current  of  tar  oils  to  remove  tar.  The  now  of 
vapours  through  the  scrubbers/  is  effected  by 
suction  controlled  by  the  bell  reservoir.  The 
tar  is  fractionated  and  the  oil  fraction  used  for 
scrubbing  the  vapours. — L.  A.  C. 

T.    E. 


Charcoal:     Preparation    of    vegetable  — 

Rule  and  J.  Nicol,  Liverpool,  Assignors  to  A.  H. 
Bonnard,  London.  U.S.  Pat,  1,250,228,  Dec.  18, 
1917.  Date  of  appl.,  July  11,  1916. 

See  Eng.  Pat.  10,622  of  1915  ;  this  J.,  1916,  1212. 

Baking- furnace      [for      carbons,    etc.].     U.S.     Pat, 
1,251,309.  See  I. 


HI  _TAR   AND  TAR    PRODUCTS. 

Toluol  by  cracking  solvent  naphtha.  Egloff.  See  IlA. 
Patents. 

Liquid  mixtures  [tar]  ;    Apparatus  for  the  fractional 

uninterrupted  distillation   of .     W.   Rothen- 

bach,  Florence,  Italy.  Eng.  Pat.  106,088, 
Mar.  29,  1917.  (Appl.  No.  4562  of  1917.)  Under 
Int.  Conv.,  Apr.  15,  1916. 
Liquid  to  be  distilled,  e.g.,  tar,  passes  from  a 
reservoir  first  through  the  outer  parts  of  the  con- 
densers of  the  system  to  preheat  it,  thence  to  the 
top  of  a  distilling  column  or  retort,  and  then  to  a 
second  similar  column.  The  heating  fluid,  which 
may  be  superheated  steam  or  combustion  gases 
initially  at  300° — 400°  C,  is  passed  through  the 
columns  in  the  opposite  direction  to  the  liquid, 
and  the  liquid  is  distilled  in  a  partial  vacuum 
which  gradually  diminishes  to  atmospheric  pressure 
in  the  direction  traversed  by  the  liquid,  i.e.,  in  the 
direction  of  increasing  density.  The  distillation 
products  are  withdrawn  as  separate  fractions 
at  four  points  of  the  system,  and  passed  into 
the  condensers  mentioned  above. — W.  P.  P. 

Pitch  ;    Cooling,  solidification  and  delivery  oi . 

J.   L.  Major,  Hull.   Eng.  Pat.   112,370,  May  3, 
1917.  (Appl.  No.  6314  of  1917.) 

The  hot  pitch  is  run  into  moulds  carried  on  the 
band  of  a  conveyor  or  by  a  drum  or  in  any  other 


suitable  manner,  and  after  cooling  and  solidification, 
the  blocks  of  pitch  are  discharged  from  the  moulds 
by  their  own  weight. — W.  H.  C. 

Toluol    and    like   hydrocarbons  ;     Manufacture    of 

.     F.     Thuman.     London.     From     O.     B. 

Evans.  Philadelphia,  U.S.A.  Eng.  Pat.  112,878, 
Apr.  20,  1917.     (Appl.  No.  5568  of  1917.) 

See  U.S.  Pat.  1,230,087  of  1917 ;  this  J.,  1917,  866. 

Method    and    apparatus    for    fractionating    hydro- 
carbons.    U.S.  Pat.   1,250,879.      See  Ha. 
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Coupling    reaction  ;     Mechanism    of    the  - 


O. 


Dimroth,    H.    Leichtlin,    and    O.    Friedemami. 
Ber.,   1917,   50,   1534—1548. 

Dimroth  supposes  that  in  the  first  stage  of  the 
coupling  of  a  diazonium  salt  with  a  phenol  a 
diazo-ether  is  formed,  which  would  subsequently 
change  into  the  ordinary  azo-compound  under 
suitable  conditions.  Thus,  in  the  case  of  p-nitro- 
phenol  and  p-bromobenzenediazonium  chloride, 
the  intermediate,  primarv  product  has  actually 
been         isolated  :  N02C6H4ON.C6H4Br^-4- 

N02C6H3  (OH)  N2C6H4Br.  Auwers  has  raised 
the  question,  however,  whether  the  primary 
products  are  ethers,  R-O-N  :  N-R',  or  diazonium 
salts,  RO"NR'  •  N,  and  a  reply  is  now  given. 
Morgan  and  Wootton's  stable  diazonium  salts, 
4-benzoylaminonaphthalene-  1-diazonium  and 

p-acetylaminobenzenediazonium  chlorides,  have 
been  treated  with  phenols  ranging  in  strengths 
from  picric  acid  to  pentamethylphenol.  The 
molecular  conductivities  of  the  products  in  80% 
acetone  have  been  measured,  and  the  results 
show  that  the  compounds  with  picric  acid  and 
dinitrophenol  are  true  diazonium  salts,  with  the 
same  conductivities  as  the  chlorides,  or  trichloro- 
acetates,  whereas  the  weaker  phenols  and  certain 
enols  give  true  ethers,  with  conductivities  as 
low   as   that   of   p-nitrobenzeneazo-methyl   ether. 

—J.  C.  W. 

p-Naphthylamine  ;  Studies  on  the  sulphonation 
of—.  A.  G.  Green  and  K.  H.  Vakil.  Chem. 
Sor.  Trans.,    1918,   113,  35 — 44. 

On  sulphonation  of  /3-naphthylauune  at  tempera- 
tures from  20°  to  80°  C.  there  was  only  a  slight 
variation  in  the  proportion  of  the  2.8-  to  the  2.5- 
monosulphonic  acids,  which  together  constituted 
97 — 99.5%  of  the  sulphonation  product;  similar 
results  were  obtained  for  variations  of  the  time 
from  1  to  10  hrs.  Between  these  limits  of  tem- 
perature and  time,  the  strength  of  the  sulphuric 
acid  appeared  to  exert  little  influence,  except  at 
80°  Cm  when  an  increase  in  the  concentration  of 
sulphur  trioxide  gave  a  slightly  increased  amount 
of  the  2.6-  and  2.7-isomerides.  The  lowest  tem- 
perature and  shortest  time  of  reaction  appeared 
to  favour  the  production  of  the  2.5-acid.  If  the 
temperature  of  sulphonation  is  above  80°  C,  or 
the  time  of  reaction  at  80°  C.  more  than  10  hrs., 
the  percentage  of  2.8-acid  decreases,  whilst  that 
of  the  2.5-isomeride  increases  ;  this  is  accompanied 
by  an  increased  production  of  the  2.6-  and  2.7- 
acids,  the  quantity  of  which  reaches  7 "5%  with 
96%  sulphuric  acid  at  120°  C.  The  proportion  of 
the  2.8-acid  depends  on  the  proportion  formed 
initially  and  the  subsequent  conversion  of  the 
2.8-  into  the  2.5-acid,  the  latter  factor  only  be- 
coming prominent  above  80°  C,  or  on  heating  at 
80°  C.  for  more  than  10  hrs.,  or  by  the  use  of  a 
higher  concentration  of  sulphur  trioxide.  The 
presence  of  the  2.1-acid  in  the  sulphonation 
product  could  not  be  detected,  and  its  behaviour 
on  heating  with  sulphuric  acid  indicates  that  its 
isomerisal  ion  is  due  to  hydrolysis  and  subsequent 
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resurphonation  :  the  sulphonic  group  must  there- 
lore  enter  the  Becond  nucleus  directly,  and  not 
through  intermediate  formation  of  the  homo- 
naclear  isomeride.  \n  equilibrium  is  not  estab- 
lished between  the  B.8-  ana  2.6-  adds  in  sulphuric 
acid  Bolution,  as  the  isomerisatlon  only  occurs 
trom  the  2.8-  to  the  2.5-add.  The  relative  iv,<  ility 
with  which  the  isomeric  acids  undergo  hydrolysis 
to  in  phthylamiae  is  expressed  as  follows: 
2.1;  2.6  and  2.7.     It   is  concluded  thai 

the  gradual  conversion  of  the  2.8-  into  the  2.5-acid 
at  80  -  120  t'.  is  due  to  repeated  hydrolysis  of 
the  2.8-acidand  resulphonation  ol  the  i-naphthyl- 
amine  produced,  which  gives  about  00 ",.  of  the 
3.5-acid.  'This  is  accompanied  to  a  small  extent 
by  isomerisation  to  the  2.6-  and  2.7-acids,  especi- 
ally when  sulphuric  acid  of  high  concentration  is 
employed  at  above  120  C,  until  at  150°— 160  0. 
they  constitute  the  main  sulphonation  product  ; 
their  formation  is  probably  due  to  ooncurrent 
disuhphonation  and  hydrolysis,  in  which  case  the 
2.6-aoid  would  originate  from  the  2.8-acid,  and 
the  2.7-acid  trom  the  2.5-acid.  The  reactions  of 
the  sodium  salts  ol  the  tour  isomerides  with  copper 
sulphate  and  silver  nitrate'  are  described. 

— F.  W.  A. 


Iso-oj-adiazole   oxides   and    iso-oradia:oles  ;     Xitro- 

derivatives   of .     A.    G.    Gieen    and   F.    M. 

Rowe.     Ghent.  Soc.  Trans.,   1018,  113,  67 — 71. 

Reduction  of  thedinitro-dexivativeofbenziso-oxa- 
diazole  oxide  withtitanoua  chloride  hasprovedthat 
the  compound  does  not  contain  a  hydroxy!  group, 
as  was  suspected  from  its  acidic  function  ;  the 
compound  is  therefore  a  true  dinitrobenziso- 
oxadiazole  oxide  in  which  a  hydrogen  inthe  benzene 
ring  i>ossesses  acidic  properties.  The  dinitro- 
ileiiv.  tive  of  naphthiso-oxadiazole  oxide  (I.)  and 
two  mono-  and  the  di-  (II.)  derivatives  of  naphth- 
iso-oxadiazole have  been  prepared,  and  probably 
have  the  following  constitution  : — ■ 
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— F.  W.  A. 


Phenazoxonium  and   its  simplest  derivatives.      F. 

Kehrmann    and    A.    Boubis.  Ber..    1917,    50, 

1002—1667.        (Compare    this  J.,    1914,    687; 
1915,  654,  792.) 

It  was  proved  a  >ear  or  two  ago  that  phenazo- 
thionium  forms  both  me.ri-  and  iWo-quinonoid 
salts,  and  consequently  a  revision  of  other  theories 
and  spec!  rograpbic  data  in  the  case  of  phenazoxon- 
ium became  necessary.  The  present  chemical 
and  optical  investigations  (see  also  following 
abstract)  show  that  phenazoxonium  is  also 
norma]  in  its  behaviour  towards  acids.  The 
reddish-violet  salts  obtained  by  dissolving  phen- 
azoxine  in  sulphuric  acid,  whether  dilute  or 
concentrated,  are  mcri-quinonoid,  mono-acid  sails. 
If  hydrogen  peroxide  is  added  to  the  solutions  in 
concentrated  sulphuric  or  perchloric  acids,  yellow. 
ftolo-quinonoid,  di-acid  salts  are  formed.  These 
are  unstable  bill  can  be  preserved  for  a  short  time 
at  0° — 10°  C.  If  glacial  acetic  acid  is  added  to 
these  yellow  solutions,  the  colour  changes  to 
wine-red,    ,Wo-quinonoid.    mono-acid    salts    being 

formed.      The     perehlorate,     C.HX     X\,H4, 

CIO, 


may  even  be  isolated,  as  an  explosive,  brown 
powder.      Similar     behaviour     is     shown     by     3.9- 

di methyl-  and  5-  and  3-amino-phenazoxoniums. 

— J.O.W. 

Quinoneimide  dyes,  VII.  Spectra  of  the  simplest 
aeoxine  dyes,  VIII.  Supplementary  observations 
mi  the  absorption  spectra  of  the  simplest  aro- 
thionium  compounds.  IX.  Absorption  spectra  of 
tlic  mono-acid  suits  of3.Q-diamitwphenazoxoniwn\ 
F.  Kehrmann  and  M.  Sandoz.  Ber..  1917.  50, 
1667—1678,  1678—1682,  and  11182—1683. 
(Compere  preceding  abstract.) 

An  account,  with  tables  and  curves,  of  the  absorp- 
tion spectra  of  the  salts  of  phenazoxonium.  3.9- 
dimethyl-  and  8-  ^nd  5-amino-phoDazoxoniums  ; 
phenazotbionium,  6-methyl-  and  5-amino-phen- 
azothioniums  ;  3.9-diaminophenazoxonium  mono- 
hydrochloride,  3-amino-9  -anilinophenazoxonium 
9 -hydrochloride,  3.9-  dianilinophenazoxooium 
monohydrochloride,  3.9-  tetramethyldiamino- 
phenazoxonium  nitrite,  and  3-dimethylamino-9- 
anihnophenazoxonium  9-monohydrochloride.  In 
many  cases  the  data  correct  earlier  notices.  All 
the  phenazothioniurns  behave  alike  in  the  ultra- 
violet, exhibiting  a  band  at  A  290  jf/i,  whilst  the 
jili.iuizoxoniums  are  all  alike  in  giving  two  bands, 
at  X  205  and  285   ««.— J.  C.  W. 

a-Xaphtholphthalein ;     Preparation    of    .       E. 

A.  Werner.  Chem.  Soc.  Trans.,  1918, 113,20—21. 

In  place  of  the  phthalvl  chloride  used  by  Grabowski 
(Her..  1871,  4,  725';  1873,  6,  1005),  phthalic 
anhydride  was  used.  A  mixture  of  7  grins,  of 
o-naphthol  and  3-8  grms.  of  phthalic  anhydride 
was  treated  with  0-75  c.c.  of  concentrated  sulphuric 
add  for  4  hrs.  below  65°  C.  After  extraction 
with  water  to  remove  sulphuric  acid,  the  semi- 
solid mass  was  digested  with  0-5  %  caustic  soda 
at  70°  C.  ;  08  grm.  of  Grabowski's  "  anhydride  " 
(Ber.,  1871,  4,  061)  was  left  undissolved.  The 
deep  blue  solution  was  treated  with  dilute  hydro- 
chloric acid  sufficient  to  neutralise  half  the  caustic 
soda,  and  the  phthalein  precipitated  by  means  of 
carbon  dioxide.  The  vield  after  reprecipitation 
was  2-3  grms. — F.  W.  A". 

Phthalic  acid  derivatives  ;    Constitution  and  colour 

of .     V..  VI.,  VII.    D.  S.  Pratt  and  G.  A. 

Perkins.  J.  Amer.  Chem.  Soc,  1918,  40,  198 — 
230.     (See  also  J.  Chem.  Soc,  March.  191s.) 

Some  derivatives  of  telrachloro-  and  tetra-iodo- 
phthalimidcs. — In  order  to  study  the  absorption 
spectra  of  different  members  of  the  same  family 
with  a  view  to  obtaining  a  clearer  insight  into  the 
relation  between  constitution  and  colour,  the 
authors  have  prepared  a  large  number  of  phthalic 
acid  derivatives.  A  number  of  derivatives  of 
tetrachloro-  and  tetra-iodopbthalimides  have  been 
prepared  and  a  new  type  of  phthalic  acid  deriva- 
tive in  which  chlorine  in  the  nucleus  is  replaced  by 
anilino  groups.  Action  of  amines  upon  dichloro- 
phthalic  anhydrides. — The  authors  describe  the 
chlorination  of  phthalic  anhydride  and  the  separa- 
tion of  the  isomers  ;  the  preparation  of  3.4-. 
3.0-,  and  4.5-dichlorophthalanils  and  the  aniline, 
derivatives  of  the  first  two,  the  last  giving  nothing 
but  tarry  products.  Di-iodo-,  tri-iodo-,  and 
ilnhloro  di-iodophthalie  acids. — The  authors 
describe  the  iodation  of  phthalic  acid,  of  phthalic 
anhydride,  and  of  the  three  dichlorophthalic  acids, 
and' the  separation  of  the  residting  compounds; 
also  the  preparation  of  hydroxyl  derivatives  and 
anils  of  these  compounds. — L.  A.  C. 

Phthalic  acid  derivatives  ;    Constitutio>i  and  colour 

of .      VIII.,  IX..  X.     D.  S.  Pratt  and  A.  B. 

Coleman.  J.  Amer.  Chem.  Soc,  1918,  40,  236— 
251.     (See  also  J.  Chem.  Soc,  March,  191*.) 

Telraiodofluorescein     and     some     of      its     deriva- 
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tives. — The  authors  describe  the  preparation  of 
tetraiodofluorescein  and  certain  of  its  salts  and 
derivatives.  The  compound  exists  at  ordinary 
temperatures  as  an  unstable  mixture  of  the 
benzenoid  and  quinonoid  modifications.  The 
hydrate  losses  water  readily  to  form  a  yellow 
hydrous  derivative  containing  one  molecule  of 
water  of  crystallisation  ;  this  on  heating  gives  the 
reddish-brown  anhydride.  Tetraiodoeosin  and 
some  of  its  derivatives.  Tetraiodoeosin  was 
prepared  by  the  action  of  bromine  on  tetraiodo- 
fluorescein  suspended  in  boiling  glacial  acetic  acid. 
The  compound  forms  canary-yellow  crystals  of 
the  benzenoid  modification.  Tetraiodoerythrosin 
(octoiodofluorcscein)  and  some  of  its  derivatives. — 
Iodine  substitution  products  of  fluorescein  have 
been  made  commercially  by  methods  of  electrolysis 
for  use  as  dyes  ;  these,  however,  are  mixtures  and 
contain  no  iodine  in  the  phthalic  residue.  Pure 
tetraiodoerythrosin  was  prepared  by  treating 
tetraiodofluorescein  with  iodine  and  iodic  acid  in 
absolute  alcohol  ■and  heating  under  a  reflux  con- 
denser. A  lower  halogenated  product  was  obtained 
as  a   by-product. — L.   A.   C. 

Phthalic  acid  derivatives  ;  Constitution  and  colour 

of .       XI.       Phenoltetraiodophihale'm       and 

some  of  its  derivatives.  T>.  S.  Pratt  and  A.  F. 
Shupp.  J.  Amer.  Chem.  Soc,  1918,  40.  254— 
264.     (See  also  J.  Chem.  Soc,  March,  1918.) 

The  authors  describe  the  preparation  of  pure 
phenol  tetraiodophthalein,  its  dinitro-,  tetra- 
nitro-,  tetrabromo-,  and  tetraiodo-derivatives, 
and  their  diaretates,  dibenzoates,  and  dimethyl 
ethers.  Tetraiodofluor;  n  was  ootained  as  a  by- 
product.— L.  A.  C. 

Colloidal  nature  of  colophony.     Paul.    See  XIII. 

Utilisation  of  the  adsorptive  power  of  fullers'  earth 
for  chemical  separations.  [Adsorption  of  quinine 
and  Methylene  Blue.]     Seidell.     See  XX. 

Patents. 

Dyestuffs  [from  alqa:].  N.  Malcolmson,  London. 
Eng.  Pat.  112,474,  Oct.  10,  1916.  (Appl.  No. 
14,390  of   1916.) 

A  dye  paste  or  pulp  is  obtained  from  marine 
algae  by  injecting  steam  into  the  law  untreated 
weed,  with  or  without  subsequent  evaporation. 
Dye  liquors  are  obtained  from  olive,  brown,  or 
red  algae  by  boiling  the  weed  with  an  acid  solution 
and  then  treating  with  a  hot  alkaline  solution. 
In  the  case  of  olive  and  brown  algae,  the  solution 
produced  by  treatment  with  acid  may  be  evapor- 
ated to  one-ha.lf  to  one-eighth  its  bulk,  when  the 
dyestuff  obtained  gives  a  shade  different  to  that 
obtained  if  this  step  is  omitted. — F.  W.  A. 


Sulphur  dyes  ;  Manufacture  of  - 


H.  Heimann, 


Dessau,  Assignor  to  Act.-Gcs.  f.  Anilin-Fabr., 
Berlin,  Germany.  U.S.Pats,  (a)  l,251,368and(B) 
l,251,369,Dec.25,1917.Dateofappl.,Jan.21,1915. 

Sulphurised  dyes  giving  olive  to  brown  shades 
are  obtained  by  the  action  of  sulphur  on  a  mixture 
of  (a)  an  amino  or  (b)  an  aminonitro  derivative 
of  the  benzene-azo-naphthalone  series  with  an 
aromatic  C-alkylated  diamine.  The  dyestuffs 
from  (a)  benzone-azo-o-naphthylamine  and  (b)  m- 
nitrolienzene-azo-a  naphthylauiine  with  ro-toluyl- 
enediamine  aro  specially  claimed  ;  they  produce 
brown  shades  on  cotton,  fast  to  washing  and  to 
boiling  dilute  acids. — F.  W.  A. 

Aniline    dyestuffs;     Manufacture   of .     D.   de 

Nagy,  Assignor  to  A.  E.  King  and  G.  H.  Odell, 
London.  U.S.  Pat.  1,250,289,  Dec.  18,  1917. 
Date  of  appl.,  June  28,  1917. 

See  Eng,  Pat.  16,203  ot  1915  ;   this  J.,  1917,  78. 
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Velveteens  ;    Ignition  and  combustion  of  in 

hermetically  sealed  tin  cases.  W.  Thomson. 
J.  Soc.  Dyers  and  OoL,  1918,  34,  6—7. 
A  case  of  ignition  of  velveteens  packed  in  a 
hermetically  sealed  tinned  iron  case  for  shipment 
has  been  investigated.  It  was  found  that  samples 
of  black  velveteen  in  a  tin  case  could  be  ignited 
by  the  soldering  iron  used  in  sealing  the  case. 
Whereas  the  smouldering  of  velveteens  dyed  in 
colours  gradually  becomes  extinguished,  the  iron 
oxide  present  in  black  velveteen,  dyed  with 
Logwood  Black  and  topped  on  the  pile  with 
Prussian  Blue,  has  the  effect  of  continuing  the 
combustion  until  only  ash  remains. — F.  W.  A. 


Wood  ;     Constituent*    of  - 


which    give    colour 


reactions.  II.  H.  Wichelhaus  and  M.  Lange. 
Ber.,  1917,  50,  1683—1685.  (Compare  this  J., 
1916,  1151.) 

By  the  prssage  of  steam  at  180° — 200°  C.  through 
pine  or  fir  wood,  a  distillate  is  obtained  which 
contains  substances  that  give  colour  reactions 
with  phloroglueinol  and  hydrochloric  acid.  The 
less  volatile  third  of  the  liquid  gives  a  typical 
cherry-red  precipitate,  and  also  a  brick-red  sub- 
stance, C18H1807N6,  on  adding  p-nitrophenyl- 
hydrazine.  This  is  apparently  a  derivative  of  a 
keto-furfuraldehyde,  C6H806,  which  would  be 
related  to  a  hexose  thus:  C6H1206  —  H..O  + 
O  =  CeHjOi  +  H,0.— J.  C.  W. 

Patents. 

Falric  for  aeroplanes,  kites  and  the  like  ;  Method 
of  manufacturing  and  after-treating  — — .  B. 
Wheatley,  Edinburgh.  Eng.  Pat.  112,483,  June 
1,  1917.    (Appl.  No.  17,503  of  1916.) 

AERorLANE  fabric  and  the  like  is  treated  with 
solutions  of  acetylcellulose  or  nitrocellulose  or 
both  end  of  a  suitable  protective  colouring  sub- 
stance or  substances  soluble  in  the  solution  and  in 
the  dried  dope,  to  protect  the  dope  against  deleter- 
ious  incident  radiation.  (Reference  is  directed, 
in  pursuance  of  Sect.  7,  Sub. -sect.  4,  of  the  Patents 
and  Designs  Act,  1907,  to  Eng.  Pat.  105,137  ; 
this   J.,    1917,  544.)— F.  W.  A. 

Cotton-stalks  ;    Process  and  apparatus  for  reducing 

to    pulp    suitable    for    the    manufacture    of 

paper.  J.  M.  Irwin,  Dallas,  Tex.  U.S.  Pat. 
l,250,106,Dec.l8,1917.Dateofappl.,Sep.l4,1916. 

Cotton  stalks  are  placed  in  a  container  in  which 
hydration  and  chemical  treatment  are  effected 
and  the  mass  is  alternately  compressed,  first  from 
one  end  of  the  container  and  then  from  the  other, 
and  during  the  alternate  compression  periods  the 
individual  stalks  and  fibre  body  of  the  mass  are 
caused  to  pass  through  and  between  "  moving 
interstices  of  the  container,"  setting  up  such  a 
frictional  engagement  between  the  stalk  or  fibre 
body  and  the  machine  element  as  to  cause  the 
tentacles  and  fibre  to  be  drawn  and  abstracted 
from  the  body  of  the  stalk.  In  the  container  a 
shaft  is  arranged  axially,  carrying  two  attrition 
wheels  provided  with  oppositely  turned  blades, 
adapted  to  travel  along  the  shaft  contiguously 
with  each  other  and  revolving  in  opposite  direc- 
tions.—J.  F.  B. 

Sulphite-cellulose     liquors ;      Purifying     exhausted 

.     A.  G.  Bloxam,  London.     From  Zellstoff- 

fabrik  Waldhof,  Mannheim-Waldhof,  Germany. 
Eng.  Pat.  112,395,  Aug.  10,  1917.  (Appl.  No. 
11,537  of  1917.) 

Waste  sulphite  liquor  is  freed  from  calcium  salts 
by  treatment  with  sodium  carbonate,  then  con- 
centrated to  a  density  of  about  30*  B.   (sp.   gr. 
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1-2-1(5)  and  stirred  with  sufficient  sulphuric  acid 
to  convert  all  the  salts  into  sulphate.  The  mass 
is  cooled  while  stirring,  and  the  sodium  sulphate- 
is  allowed  to  crystallise  out  from  the  liquor,  which 
is  left  at  rest  at  a  low  temperature  for  a  period 
ranging  from  a  few  hours  to  several  days. — J.  F.  B. 

[llydr]oxylignin    and    [hydr]oxylignon   from    lignin 
and  lignon  sulphonates  [in  sulphite  cellulose  waste 

liquor]  ;    Method  of  preparing .      E.  Oman, 

Stockholm,  Sweden.  Eng.  Pats,  (a)  103,049 
and  (b)  103,050,  Jan.  4,  1917.  (Appl.  Nos.  181 
and  182  of  1917.)  Under  Int.  Conv.,  Jan.  12, 
1916. 

Nru'HiTK-cKi.i.ri.osK  waste  liquor  is  saturated 
with  sodium  chloride  and  heated  to  40° — 50°  C.  ; 
a  portion  of  the  sulphonates,  amounting  to  33 — 
50%  of  the  total  sulphonates  present,  is  salted  out 
in  the  form  of  a  grey  nocculent>  precipitate.  The 
precipitated  sulphonates  are  called  ligninsulpho- 
nates  and  the  soluble  sulphonates  lignonsulpho- 
nates.  (a)  Fifty  parts  of  the  precipitate  contain- 
ing about  60%  of  ligninsulphonate  and  40%  of 
sodium  chloride  is  mixed  with  a  50%  solution  of 
sodium  hydroxide,  300  parts,  and  15  parts  of 
potassium  chloride,  and  the  mixture  is  fused  at 
140* — 160°  C.  for  2—3  hours  ;  the  hydroxylignin 
is  precipitated  by  acidification  after  dissolving  the 
melt  in  water.  (B)  The  salt  solution  containing 
the  lignonsulphonate  is  concentrated  to  about 
on. -sixth  of  its  volume  and  the  sodium  chloride 
is  removed  :  1  litre  of  the  solution  is  treated  with 
750  grins,  of  solid  sodium  hydroxide  and  60  urins. 
of  potassium  chlorate,  and  the  sulphonic  groups 
are  eliminated  bv  fusion  as  above. — J.  F.  B. 


Lignin  and  lignon  sulphonic  acids  or  their  salts  ; 

Method  of  preparing  nitro  compounds  from . 

K.  Oman,  Stockholm.  Eng.  Pats,  (a)  103,651 
and  (B)  103,652,  Jan.  4,  1917.  (Appl.  Nos.  202 
and  203  of  1917.)  Under  Int.  Conv.,  (a)  Jan.  15 
and  (B)  Jan.  20,  1916. 

(A)  100  GRM8.  of  sodium  ligninsulphonate  (see  pre- 
ceding abstract)  of  about  60%  concentration  is 
added  graduallv,  with  stirring  and  cooling,  to 
200  grms.  of  50  %  nitric  acid,  at  30°— 40"  C.  The 
nitrated  compound  is  partly  deposited,  and  the 
remainder  is  extracted  by  neutralising  the  solution 
and  precipitating  with  an  equal  volume  of  alcohol. 

(B)  200  c.c.  of  the  filtrate  from  the  waste  sulphite 
liquor  after  separation  of  the  ligninsulphonate, 
concentrated  to  J  of  its  volume,  is  added  gradually, 
with  stirring  and  cooling,  to  500  grins,  of  a 
nitrating  acid  prepared  from  1-5  parts  of  sulphuric 
acid  of  sp.  gr.  1-84,  and  1  part  of  nitric  acid  of 
sp.  gr.  1-4,  at  30*  C.  The  nitro-compound  is  pre- 
cipitated directly,  or  if  nitric  acid  alone  has  been 
used,  the  product  may  be  precipitated  by  alcohol 
after  neutralisation. — J.  F.  B. 


Lignin  sulphonates  prepared  from  sulphite-cellulose 

waste  lye  ;    Method  of  treating so  that  they 

may  he  dried  without  decomposition.  E.  Oman, 
Stockholm.  Eng.  Pat.  103,655,  Jan.  4,  1917. 
(Appl.  No.  206  of  1917.)  Under  Int.  Conv., 
Jan.   15,  1916. 

Tide  ligninsulphonates  precipitated  by  salt  from 
sulphite-cellulose  waste  liquor  tend  to  blacken 
during  drying,  owing  to  the  presence  of  free  acid 
which  cannot  be  removed  by  washing  the  pre- 
cipitate with  sodium  chloride  solution.  This 
defect  may  be  overcome  by  washing  the  pre- 
cipitate with  saturated  sodium  chloride  solution 
or  alcohol  containing  free  alkali,  such  as  sodium 
hydroxide  or  carbonate. — J.  F.  B. 


VI.— BLEACHING  ;    DYEING  ;    PRINTING  ; 
FINISHING. 

Combustibility    of    cotton ;      Influence    of    certain 

processes   of    dyeing  on  the .  G.   E.  llolden. 

J.  Soc.  Dyers  and  Col.,  1918,  34,  7 — 9. 
Tiik  rate  of  burning  of  dyed  cotton  was  not 
accelerated  by  the  presence  of  tannates  of 
aluminium,  antimony,  and  tin,  but  was  consider- 
ably increased  by  the  tannates  of  iron,  manganese, 
lead,  and  copper.  Probably  owing  to  the  rela- 
tively small  amounts  of  copper  or  chromium 
precipitated  on  the  fibre,  no  appreciable  effect 
was  produced  by  the  after-treatment  of  substantive 
and  sulphide  dyeings  with  copper  sulphate  and 
bichromate  respectively.  Details  of  possible 
sources  of  certain  metals  in  dyed  cotton  material 
are  given.  In  determining  the  suitability  of  the 
various  dyeing  processes  for  certain  materials, 
the  ultimate  destination  should  be  taken  into 
account,  and  the  "  burning  test  "  should  receive 
more  attention. — F.  W.  A. 

Cotton-fibre  ;    Case  of  mechanical  powdering  [during- 

beetling]  of  the .     M.  Fort.     J.   Soc.   Dyers 

and  Col.,  1918,  34,  9—10. 
If,  owing  to  the  breaking  of  a  traverse  during 
beetling,  the  hammers  fall  continuously  on  the 
same  sector  of  the  cloth  beam,  the  temperature 
rises,  and  conditioning  moisture  is  lost ;  the 
subsequent  yellowing  takes  place  more  rapidly 
with  linen  than  with  cotton.  The  formation  of 
"  chalky "  patches  on  the  cloth  by  beetling  is 
accounted  for  by  the  breaking  down  of  fibres,  and 
is  assisted  by  tendering  during  the  bleaching 
process.  In  the  case  described,  an  extraordinary 
degree  of  mechanical  destruction  of  full-bleached, 
unmercerised  cotton  damasks,  sound  and  free 
from  chlorine  and  acid,  was  obtained,  due  to  the 
breaking  of  a  traverse  during  beetling.  In  less 
than  half  an  hour,  a  considerable  amount  of  cloth 
was  ruined,  and  a  large  deposit  resembling  lumps 
of  starch  was  obtained,  which  was  easily  crushed 
to  a  fine  smooth  powder  with  a  slight  tendency 
to  break  in  layers.  The  product  contained  no 
undestroyed  fibres,  but  an  occasional  small  shred 
of  cuticle  was  present ;  it  consisted  of  particles 
quite  as  uniform  but  much  less  in  size  than  starch, 
arranged  in  clusters,  and  often  approximating  to- 
a  cylindrical  shape.  The  powder  had  the  chemical 
properties  of  cellulose,  being  dyed  by  Methylene 
Blue  and  Congo  Red  similarly  to  ordinary  bleached 
cotton  ;  it  was  unchanged  by  boiling  with  water, 
and  gave  negative  results  to  all  tests  for  oxy- 
cellulose  and  hydrocellulose  ;  on  treatment  with 
cold  caustic  soda  (52"  Tw.)  the  particles  swelled 
but  remained  undissolved.  The  product  gave  no 
reaction  with  iodine  solution,  but  after  treatment 
with  hydrochloric  acid,  the  yellowish- brown  color- 
ation due  to  dextrin  was  obtained. — F.  W.  A. 

Analysis     of     commercial     dextrins.     Lamb     and 
Harvey.     See  XVII. 

Patents. 

Bleaching  process.  H.  R.  Anders,  Perth  Amboy, 
N.J.,  Assignor  to  The  Roessler  and  Hasslacher 
Chemical  Co.,  New  York.  U.S.  Pat.  1,251,614, 
Jan.  1,  1918.     Date  of  appl.,  Mar.  24,  1917. 

Industrial  fibres  and  fibrous  materials  are  wetted 
out  with  lime  water  at  an  elevated  temperature, 
and  then  bleached  in  a  bath  containing  "  a  sub- 
stance carrying  active  oxygen,"  made  alkaline  by- 
means  of   calcium   hydroxide. — F.  W.  A. 

Dyeing  machines.     J.  Farrar,  Halifax,  and  A.  R. 

Whitehead,  Leeds.     Eng.  Pat.   112,482,  Dec.  6, 

1916.     (Appl.  No.   17,497  of  1916.) 

In    dyeing    machines    in    which    the    dye    liquor 

circulates  through  the  material  and  is  heated  by 
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steam  from  perforated,  pipes  along  the  bottom  of 
the  vat,  direct  contact,  of  the  steam  with  the 
material  and  undue  agitation  of  the  liquor  are 
avoided  by  providing  hoods  over  the  steam  pipes, 
or  oy  the  use  of  an  additional  steam  pipe  in  the 
circulating  chamber  to  maintain  the  tempera- 
ture of  the  liquor.  In  the  second  case  the  liquor 
is  heated  rapidly  to  the  desired  temperature  by 
steam  from  the  pipes  in  the  dye-vat  before  the 
material  is  introduced,  after  which  the  tempera- 
ture is  maintained  by  means  of  the  steam  pipes, 
in  the  circulating  chamber. —  F.  W.  A. 

Dyeslufi's  [from  alga].     Eng.  Pat.  112,474.   See  IV. 
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Sulphuric  acid  :   De-arsenication  of 

Cory.     Chem.  Trade  J.,   191S,   62,  89—90. 

The  old  type  of  de-arsenicating  plant,  consisting 
of   a    tower    in   which    an    ascending    stream    of 
hydrogen  sulphide  meets  a  descending  stream  of 
sulphuric   acid,   is  effective  with  weak  acid,    but 
costly,  sometimes  wasteful  of  hydrogen  sulphide, 
and  limited   in  output.     The   modern   continuous 
type,  in  which  the  acid  is  agitated    by  paddles, 
giving    intimate    contact    with    the    gas.    is    very 
effective   for  acid    up   to    110° — 120°  Tw.    (sp.gr. 
1-55    to    1-60),   and   has    the    advantages   of   Ion- 
initial    cost,    complete    removal    of    arsenic,    con- 
tinuous  output,    and   low    running    expenses.     A 
third  type  of  plant,  in  which  hydrogen  sulphide  is 
pumped  into  the  acid  under  pressure,  is  advan- 
tageous when  a  cheap,  abundant  supply  of  the 
gas  is  available,  and  it  can  be  employed  with  a 
stronger   acid,    thus   saving   fuel   in    the    concen- 
tration.    It  is  particularly  useful  for  acid  low  in 
arsenic.      The  minimum  storage  capacity    should 
be  one  day's  supply  of  arsenical  and  purified  acid, 
and  the  settlers  should  be  capable  of  holding  hah 
a   day's   output.     Settlers,    filters,   and   communi- 
cating troughs  may  all  be  made  of  wood  lined  with 
lead.     Acid   made  from  light  arsenical  ores  may 
be  filtered  through  porous  tiles  cemented  together 
by  water-glass  thickened  with  lava  or  volvic  stone. 
When  heavy  arsenical  ores  are  handled,  pebble 
filters,  composed  of  graded  layers  of  quartz,  sup- 
ported onthinflat  bricks, with  "soap bricks"  spaced, 
well  apart  beneath  them,  are  used.    When  prpi  fi- 
nable, the  treated  acid  should  be  filtered  warm. 
Nitrous  compounds  in  the  acid  are  objectionable, 
as  they  react  with  hydrogen  sulphide,  and  interfere 
with  dU-arsenication.    The  strength  of  the  treated 
acid  must  not  be  too  high.     The  process  may  be 
controlled  by  a  qualitative  Marsh  test  of  the  acid 
leaving  the  de  arsenicator,  and  by  the  colour  of  the 
effluent  acid  and  mud.     After  settling,  a  quanti- 
tative Marsh  or  modified  Gutzeit  test  should  be 
applied,   and   if   the  result  is   unsatisfactory,   the 
acids  hould  be  sent  back  to  the  de-arsenicator,  or 
to   the   mud   plant.     The    closed    (pressure   type) 
process    needs    more    caretul    control.     Hydrogen 
s.ilphide  at  about  10  lb.  pressure  should  be  blown 
in  until  a  quantitative  Marsh  test  gives  a  satis- 
factory  result.     Acids  low   in  arsenic   can  some- 
times  be    conveniently   filtered    without   settling. 
When  high  in  arsenic,  a  considerable  quantity  of 
arsenical  mud  is  obtained  in  the  settlers  and  filters. 
A  recent  development  is  the  addition  oi  an  oil  of 
low    soecific    gravity,    e.g.,    paraffin,    to    the   acid 
under  treatment,  which  brings  part  of  the  sulphide 
to   the  top   on   standing.     The  arsenical  residues 
are  preterpbly   heated  in  long   leaden   pans   pro- 
vided  with   mechanical   scrapers,   the  acid  being 
run  off  and  returned  to  the  de-arsenicator,  while  the 
dried  residue  is  either  thrown  avvay  or  sold.    Filter- 
press   treatment   of   the    residue    is   more   or   less 
ineffective. — F.  Sp. 


Sulphuric  acid;  Action  of  dilute — ■ — upon  a 
common  glass  carboy.  A.  D.  Olle.  Austral. 
Pharm.  Notes,  Sep.  1,  1917,  18. 

A  sample  of  sulphuri;  acid  (sp.  gr.  1-18)  originally 
free  from  iron  gave  a  deep  red  coloration  when 
oxidised  and  tested  with  potassium  thiocyanate. 
and  was  therefore  useless  for  storage  batteries, 
after  it  had  stood  tor  six  years  in  a  green  glass 
carbov.  The  acid  was  found  to  contain  0-00127% 
iron,  0-0003%  of  aluminium,  0-0044%  of  calcium 
oxide,  and  0-0739%  of  alkalis  as  Na20.  Many 
samples  of  acid  sold  as  chemically  pure  were  found 
to  contain  iron,  ard  iron  could  be  detected  in 
distilled  wrter  which  had  stood  for  some  time  in 
glass  vessels.— C.  A.  M. 

Tlydrofluosilicic   acid  :     Case  of  poisoning   by 

and  detection  of  this  acid  in  animal  organs. 
E.  Spaeth.  Pharm.  Zentralh.,  1917,  58,  599— 
601. 

A  BOY  died  soon  after  drinking  a  quantity  of  a 
disinfectant  solution  sold  under  the  name  of 
"  .Montanin."  and  consisting  of  a  27%  solution  of 
hydrofluosilicic  acid.  From  the  stoma  h  and 
intestines  of  the  boy  a  quantity  of  silica  corre- 
sponding with  1-33  grms.  of  hydrofluosilicic  acid 
or  4-8  grms.  of  the  original  solution  was  separated. 
The  presence  of  the  acid  was  detected  by  cxtr  xting 
the  organs  with  50 %  alcohol,  filtering  the  solution, 
extracting  the  fat  mth  petroleum  spirit,  and 
testing  the  solution  with  dilute  potassium  chloride 
solution  ;  potassium  sili<-ofluoride  separated  after 
some  time  as  a  clear  gelatinous  precipitate.  Barium 

;  chloride  gave  a  white  precipitate  of  barium  silico- 
fluoride,  whilst  ammonia  yielded  a  precipitate  ot 
hydr?ted  silica.     The  filtrate  from  the  latter  was 

'  treated  with  milk-of-lime,  and  evaporated  to 
dryness  in  a  platinum  basin  ;     the   residue,  when 

I  treated  with  sulphuric  acid,  yielded  vapours  of 
hydrofluoric  acid.  Determination  of  the  silica 
was  found  to  be  the  best  means  of  ascertaining  the 
quantity  of  the  acid  present  in  the  organs. 

— W.  P.  S. 

Hydrogen    a/anide ;     Detection    of    small    amounts 

of .     I.    M.    Kolthoff.    Pharm.    Weekblad, 

1917,  54.  1157—1171.  (Compare  Anderson,  this 
J.,  1916,  1083.) 

A  Dr.TAir.ED  investigation  of  methods  for  the 
detection  of  hydrocyanic  acid  has  been  carried  out 
in  order  to  ascertain  the  relative  delicacy  of  the 
various  tests.  The  Prussian  blue  test  is  character- 
istic for  hydrocyanic  acid.  Identification  as 
ferric  thiocyanate  is  also  characteristic,  but  in 
presence  of  thiocyanates  {e.g.,  in  saliva,  etc.),  the 
hydrocyanic  acid  must  be  redistilled  from  borax 
solution.  The  picric  acid  test  is  not  specific  for 
hydrocyanic  acid,  but  is  given  by  many  reducing 
agents,  such  as  sulphurous  acid,  aldehydes,  acetone, 
and  hydrogen  sulphide,  of  which  the  last-named 
may  be  removed  by  a  cadmium  solution  ;  a  negative 
result  is  hence  of  more  value  than  a  positive 
reaction,  and  a  blank  test  must  be  made  on  the 
reagents  used.  The  reaction  with  guaiacum 
tincture  is  not  typical  for  hydrocyanic  acid,  being 
given  by  oxidising  agents  (h  logens.  ozone,  etc.), 
and  by  ammonia,  cigar  smoke,  etc.  ;  a  negative 
result  has  been  stated  to  indicate  the  absence  of 
hydrocyanic  acid,  but  the  reaction  may  be  affected 
by  the  presence  of  certain  reducing  agents,  and  is 
therefore  not  conclusive.  The  phenolphthalein 
reaction  is  affected  by  hydrogen  sulphide,  which 
may,  however,  be  removed  by  a  cadmium  solution  ; 
it  is  more  characteristic  than  that  with  guaiacum 
tincture,  as  halogens  or  hydrogen  peroxide  do 
not  give  a  red  coloration ;  it  is  found,  however, 
that  these  and  similar  substances  may  prevent 
the  reaction  with  the  hydrocyanic  acid.  The 
silver  cyanide  reaction  is  not  specific  for  hydro- 
cyanic acid  ;    in  presence  of  chloride    the  hydro- 
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cyanic     acid     may     be     redistilled     from     a     borax 

solution.  The  amy]  Iodide  reaction  is  given  by 
various  reducing  agents;  the  appearance  of  a 
bine  coloration  on  acidifying;  the  solution  indicates 
hydrocyanic  acid,   the  reaction   being  specific  in 

tli       aqueous    distillate-     !".  \V.  A. 

Potass  inn'    sails  :      l:\risti  -nee    of    bischof  He    deposits 

and  the  secondary  transformations  <H  the  Zesh- 

stein .     M.  Hosza.  Z.    anorg.    Cbem.,   1917, 

101.  270     284. 
TiiKiit-:    is   no  reason   to  suppose   that    bisohofjte 
(MgCl„6H,0)  was  among  the  primary  separation 

products  in  the  potassium  salt  deposits.  The 
secondary  metamorphoses  which  are  supposed  to 
have  taken  place  can  be  explained  without  the 
assumption  of  a  primary  bischoflte.  The"  princi- 
pal" salt  deposit,  which  is  1 ' >  metres  thick, 
contains  56%  of  carnallite,  L3-3%  of  kieserito.  and 

2*>7",,  of  rock  salt.  This  is  certainly  a  primary 
deposit,  and  was  at  one  time  of  vast  extent. 
In  spite  of  the  rapid  development  of  tin-  potassium 
mining  industry,  very  few  sections  of  the  deposits 
have  been  opened  up  to  geological  and  chemical- 
petrographic  examination.  (See  also  .T.Chem.  Soc, 
March,  191S.)— E.  II.  R. 

Sodium  sulphate — ammonium  sulphate  ;    Invariant 

equilibria  in  the  ternary  system  :   water .     C. 

Matignon  and  F.  Meyer.  Comptes  rend.,  1918, 
166.  115— 119. 
Till'  co-ordinates  of  the  triple  point  for  each  of 
the  possible  combinations  of  three  solid  phases 
have  been  determined  and  are  shown  on  a  triline  i 
diagram.  The  authors  have  determined  the 
temperature  of  the  eutectic  of  ice  and  ammonium 
sulphate  and  find  it  to  be  -  18°  C.  (See  also  J.  C'hem. 
Soc,  March,  1918.)— W.  O. 

Rare  earths;    Electrolysis  of  solutions  of  the . 

///.    I..   \l.    Dennis   and.  A.  B.  Bay.  .r.  Amer. 
(hem.   Soc,   1918,  40,   171—181. 

It  has  been  found  that  the  electrolysis  of  neutral 
solutions  of  the  nitrates  of  the  rare  earths  with  a 
mercury  cathode  is  accompanied  by  a  fractional 
separation  of  the  rare  earth  hydroxides  at  the 
surface  of  the  cathode.  The  average  atomic  weight 
of  the  rare  earth  metals  in  the  successive  fractions 
diminishes  as  the  electrolysis  proceeds.  Violent 
agitation  of  the  mercury  surface  increases  the 
efficiency  of  the  fractionation.  When  solutions 
containing  the  nitrates  of  thorium  and  the  rare 
earths  are  similarly  electrolysed,  the  thorium  is 
concentrated  in  the  early  fractions.  (See  also 
J.  Chem.  Soc,  March.  1918.)— H.  M.  D. 

Cflucinum    [beryllium]    nitride.     A.    ('.    Vournasos. 
Hull.  Soc.  Chim.,  1917,  21,  282—288. 

Beryllium  nitride  may  be  readily  prepared  by- 
passing cyanogen  over  metallic  beryllium  heated 
at  800  C.  Another  general  method  of  preparation 
of  nitrides  is  by  the  partial  oxidation  of  a  metallic 
cyanide,  or  of  a  carbide  in  the  presence  of  nitrogen. 
Thus  by  heating  zinc  cyanide  or  calcium  carbide 
or  barium  cyanamide  with  ammonium  nitrate  the 
corresponding  nitride  is  obtained  in  each  case. 
(See  also  J.  C'hem.  Soc,  March,   1918.)— W.  G. 

Mercuric   inn  :     Rapid  characterisation   of   the 

in  insoluble  sulphates.  Application  to  the  identi- 
fication ni  this  inn  in  general.  G.  Deniges. 
Bull.  Soc.  ('him.,  1918,  23,  36—39. 
If  a  10%  solution  of  mercuric  nitrate  in  dilute 
nitric  acid  (1  in  100)  is  added  to  an  insoluble 
sulphate,  yellow  turpeth  mineral  (basic  mercuric 
sulphate)  is  formed  at  once  in  the  cold  with  calcium 
or  mercurous  sulphates,  slowly  in  the  cold  with 
strontium  and  lead  sulphates,  and  only  slowly  on 
boiling  with  barium  sulphate,  and  may  be  identi- 
fied,  if   necessary,   by   microscopical  examination. 


Soluble  sulphates  in  a  mixture  may  be  first 
precipitated  as  barium  sulphate  and  then  detected 
as  described.  (See  also  .1.  ('hem  Soc,  March,  1918.) 

— \V.  ( I . 

Mercury   ammonia   compounds.      Al.   ('.   ('.    Holme.-,. 

chem.  Soe.  Trans.,   1018,  113,  74—79. 

On  saturating  an  ethereal  solution  of  mercuric 
chloride  with  ammonia,  the  resulting  precipitate 
has  a  compositionapproximal  Lug  to  thai  of"  Fusible 
precipitate,"  HgCI  ..l'XII ...  By  digesting"  infusible 
precipitate,"  HgClXlL ,.  al  LOO  C.  with  a  solution 
of  mercuric  chloride  (120  to  130",,)  in  a  saturated 
solution  of  ammonium  chloride,  filtering  the  hot 
liquid  from  the  undissolved  precipitate,  and 
allowing  it  to  cool  slowly,  crystals  with  the  coin- 
position  3HgCl2.2NII3  are  obtained.  If  is  im- 
probable that  any  stable  compound  intermediate 
between  this  and  "fusible  precipitate"  exist j. 
A  repetition  of  Strdroholm's  work  (Z.  an.org.  Chem.. 
1908,  57,  72)  has  confirmed  the  existence  of  the 
i  ompound,  Hg»Cl,NH„  described  by  him. — C.A.M. 


-.   A.  Smits,  G.  Meyer,  and 


Phosphorus:  Black- 

K.  T.  Beck.  1'roc  k.  Akad.  Wetensch.,  Amster- 
dam, 1918,  20,  392—393. 

The  further  investigation  of  the  relation  of 
Bridgman's  black  phosphorus  (this  J.,  1910,  838) 
to  the  violet  modification  has  shown  tliat  the 
black  form  is  metastahle  in  reference  to  the 
violet  at  temperatures  between  380°  and  480°  C. 
Even  in  presence  of  iodine,  which  acts  as  catalyst, 
the  transformation  of  black  into  violet  phos- 
phorus takes  place,  however,  very  slowly  at  these 
temperatures.  (See  also  J.  Chem.  Soc,  March, 
1918.)— H.  M.D. 

Patents. 

Oxalic  acid;    Process  for  the  production  of . 

C.  T.  Thorssell  and  H.  L.  R.  Lunden,  Gottea- 
borg,  Sweden.  U.S.  Pat.  1.251.938.  Jan.  1,  1918. 
Date  of  appl.,  Aug.  13,  1915. 

A  mixture  of  sodium  oxalate,  sodium  carbonate, 
and  sodium  hydroxide  is  treated  with  a  solution 
containing  sodium  bisulphate  and  sulphuric  acid 
so  as  to  form  acid  sodium  oxalate  and  sodium 
sulphate.  A  portion  of  the  acid  sodium  oxalate 
is  separated  by  crystallising,  and  the  remainder 
is  recovered  by  neutralising  the  solution  and  con- 
verting it  into  an  insoluble  oxalate. — A.  B.  S. 

Hydrosulphite  ;    Manufacture  of  anhydrous  sodium 

.    E.  F.  and  H.  W.  Ehrhardt,  Birmingham. 

Eng.  Pat,  112,491,  Jan.  5,  1917.  (Appl.  No.  260 
of  1917.) 
In  Eng.  Pat,  8816  of  1905  (this  J.,  1905,  673),  a 
paste  of  sodium  hydrosulphite  (containing  water 
of  crystallisation)  is  heated  with  a  saturated  salt 
solution  to  50° — 70  ('..  and  filtered.  A  further 
amount  of  sodium  hydrosulphite  (containing  water 
of  crystallisation)  is  obtained  by  saturating  the 
hot  filtrate  with  salt  and  then  cooling;  the  paste 
of  crystals  obtained  is  treated  as  in  the  patent 
mentioned. — F.  W.  A. 

Magnesium     compounds     [chloride};      Process    of 

extracting from     magnesium-bearing    rocks. 

S.  Peacock,  Assignor  to  Bridgewater  Chemical 
Co..  Philadelphia.  U.S.  Pat.  1,250,216,  Dec.  18, 
1917.    Date  of  appl.,  Nov.  28,  1916. 

A  mixture  of  finely  divided  magnesium  silicate 
rock  with  excess  of  calcium  chloride  in  aqueous 
solution  is  heated  under  a  pressure  exceeding  three 
atmospheres  to  produce  a  solution  of  magnesium 
chloride.— W.  E.  F.  P. 
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Ferric  sulphate  and  sodium  sulphate  ;    Process  of 

producing  fused  — - — .    H.  B.  Kipper,  Muskegon, 

Mich.   U.S.  Pat.  1,250,471,  Dec.  18,  1917.     Date 

of  appl.,  Oct.  26,  1916. 

A  mixture  of  ferric  oxide  and  nitre  cake  is  heated 

to  about  400°  C.  in  a  horizontal,  cylindrical,  rotary 

chamber  fired  internally  with  producer  gas. 

— W.  E.  F.  P. 

Oxide  and  hydroxide  tf  barium  ;   Process  of  making 

.  B.  Peacock,  Philadelphia,  Pa.,  Assignor  to 

Larrowe  Construction  Co.,  Detroit,  Mich.  U.S. 
Pat.  1,250,642,  Dec.  18,  1917.  Date  of  appl., 
May  27,  1916. 
A  mixture  of  barium  carbonate  and  calcium 
oxide  is  heated  until  most  of  the  carbon  dioxide 
is  expelled,  and  then  treated  with  water  to  produce 
a  solution  of  barium  hydroxide.  The  insoluble 
residue  is  heated  with  a  subsequent  charge  of 
mixture. — W.  E.  P.  P. 

P.  B. 


Aluminium  nitride;    Production  of  — 

Hershman,  Assignor  to  Armour  Fertilizer  Works, 
Chicago.  U.S.  Pat.  1,250,874,  Deo.  18,  1917. 
Date  of  appl.,  Dec.  22,  1914. 
A  charge  containing  aluminiferous  material, 
contained  in  a  closed  chamber,  is  heated  by  and  in 
contact  with  producer  gas,  the  latter  being  pre- 
heated to  a  high  temperature. — W.  E.  F.  P. 

Cooling  apparatus  for  alkaline  aluminate  solutions. 
B.  S.  Sherwin,  East  St.  Louis,  111.,  Assignor  to 
Aluminium  Co.  of  America,  Pittsburgh,  Pa. 
U.S.  Pat.  1,251,295,  Dec.  25,  1917.  Date  of 
appl.,  July  16,  1913.     Benewed  Apr.   17,  1917. 

In  a  circulatory  system,  the  lower  part  of  a  deep 
container  is  connected  by  means  of  a  suction 
device  with  a  vertical,  external  pipe  having  two 
valved  branches  which  enter  the  container  at 
different  points  above  the  normal  level  of  the 
liquid  in  the  vessel.  The  upper  branch  terminates 
in  a  sprayer  and  is  disposed  at  some  distance 
above  the  normal  level  in  order  to  effect  air-cooling 
of  the  descending  spray  ;  liquid  from  the  lower 
branch  is  returned  to  the  container  at  a  point 
only  slightly  above  the  normal  level. — W.  E.  F.  P. 

Phosphate    materials ;     Process    of    treating    . 

H.  Blumenberg,  jun.,  Assignor  to  C.  Allen,  Los 
Angeles,  Cal.  U.S.  Pat.  1,251,741,  Jan.  1, 
1918.     Date  of  appl.,  June  7,  1917. 

Finely  divided  tricalcium  phosphate  is  treated 
with  sulphur  dioxide  in  the  presence  of  water  to 
produce  calcium  sulphite  and  phosphoric  acid. 

— W.  E.  F.  P. 


Iron   sulphide  ;     Method   of   manufacturing   . 

N.  G.  Petinot,  Assignor  to  United  States  Alloys 
Corporation,  New  York.  U.S.  Pat.  1,252,024, 
Jan.  1,  1918.     Date  of  appl.,  Mar.  7,  1917. 

Iron  sulphide  is  produced  by  heating  a  mixture 
of  iron  pyrites  and  iron  oxide,  with  or  without 
metallic   iron.— W.  E.  F.  P. 

Method  of  treating  liquids  to  remove  dissolved  salts. 
U.S.  Pat.   1,257,486.     See  I. 

Process  for  purifying  clay  and  other  silicious  and 
aluminous  earths  and  ores.  Process  for  purifying 
aluminous  ores,  earths,  clays,  and  sand.  U.S. 
Pats.   1,251,057   and   1,251,058.     See  VIII. 

Process  for  producing  cement  and  potassium  com- 
pounds.    U.S.  Pat.   1,250,291.     See  IX. 

Method  and  apparatus  for  recovering  volatile 
metallic  values  in  the  form  of  metallic  oxides  from 
molten  slag.     U.S.  Pat.  1,250,261.     See  X. 

Process  for  reclamation  of  bichromates  [from  spent 
tanning  liquors].     Eng.  Pat.   105,222.     See  XV. 


VUI.— GLASS;    CERAMICS. 

Action   of   dilute   sulphuric  acid  upon   a  common 
glass  carboy.     Olle.     See  VII. 

Patents. 
Glass  lank.     H.  G.  Slingluff,  Mount  Vernon,  Ohio, 
Assignor  to  Pittsburgh  Plate  Glass  Co.,  Pitts- 
burgh, Pa.     U.S.  Pat.   1,251,931,  Jan.   1,  1918. 
Date  of  appl.,  Jan.  20,  1914. 

A  glass-melting  tank,  heated  regeneratively  at 
one  end,  supplies  the  glass  to  a  scries  of  open 
drawing-tanks  at  the  other  end.  Deflecting  walls 
projecting  from  opposite  sides  of  the  tank  in  front 
of  the  drawing  tanks  nearest  the  heaters  prevent 
the  glass  from  the  heated  end  of  the  tank  from 
flowing  directly  into  the  drawing  tanks. — A.  B.  S. 

Glass-drawing  apparatus.  H.  G.  Slingluff,  Mount 
Vernon,  Ohio,  Assignor  to  Pittsburgh  Plate 
Glass  Co.,  Pittsburgh,  Pa.  U.S.  Pat.  1.251,932, 
Jan.    1,    1918.     Date  of   appl.,    May    16,    1916. 

A  glass-drawing  apparatus  partly  immersed  in 
the  molten  glass  in  a  glass-tank,  is  provided  with 
a  block  of  refractory  material  havinu  an  elongated 
drawing  opening,  and  with  separate  blocks  moulded 
at  its  ends,  provided  with  grooved  drawing  ledg»6 
which  lie  beneath  the  edges  of  the  sheet  being 
drawn,  whereby  a  flow  of  air  or  molten  glass  may 
be  directed  against  the  sides  of  the  sheet  as  it  is 
being  drawn. — A.  B.  S. 

Clay  and  other  silicious  and  aluminous   earths  and 

ores  ;    Process  for  purifying  ■ .      Process  for 

purifying  aluminous  ores,  earths,  clays,  and  sand. 

F.     Langford,     Eureka,     Cal.     U.S.     Pats,     (a) 

1,251,057    and    (b)    1,251,058,     Dec.    25,    1917. 

Dates  of  appl.,  Oct.  12  and  Nov.  22,  1916. 

(a)  Ferruginous  clays  and  other  aluminous  and 

silicious    materials    containing    iron     are    washed 

with  a  solution  containing  tannic  acid  to  remove 

iron    compounds,    etc.     The   insoluble    residue   is 

treated    with    a    mineral   acid,   leaving    a    second 

insoluble  residue  rich  in  silica.      (B)  Ferruginous 

clays  and  other  aluminous   materials  are  treated 

with  hot  dilute  sldphuric  acid  containing  less  than 

1  %   of  sulphuric   acid,    which   dissolves  the  iron 

compounds  and  impurities  with  a  minimum  action 

on  the  aluminous    compounds. — A.  B.  S. 

Tunnel  kiln.     J.  B.  Owens,   Metuchen,  N.J.     U.S. 

Pat.   1,251,273,  Dec.  25,   1917.      Date  of  appl., 

June  4,  1917. 
An  air-circulating  space  is  formed  by  building  a 
wall  along  each  side  of  the  interior  of  a  tunnel  kiln 
beyond  the  point  of  maximum  temperature.  Air 
enters  this  space  through  an  opening  in  the  top  of 
the  kiln,  and  after  being  heated  by  radiation  from 
the  cooling  goods,  passes  to  the  furnace  and  is  used 
for  the  combustion  of  the  fuel. — A.  B.  S. 

Ceramic  mouldable  composition.  W.  M.  W.  Horn, 
Teplitz,  Austria.  U.S.  Pat.  1,251,888,  Jan.  1, 
1918.     Date  of  appl.,  June  9,  1913. 

The  material  consists  of  an  intimate  mixture~of 
equal  parts  of  finely  powdered,  burnt  fireclay  and 
lean  clay,  low  in  quartz,  lime,  magnesia,  and 
alkalis.  It  contains  a  high  proportion  of  alumina 
and  is  capable,  when  moistened,  moulded,  and 
baked,  of  producing  finely  porous,  strong  articles. 

— A.  B.  S. 

Enamels  for  enamelling  iron.     B.  Koepp  und  Co., 
Oestrich,  Germany.     Eng.  Pat.  100,777,  Feb.  18, 
1916.     (Appl.   No.   2437   of   1916.)     Under   Int. 
Conv.,  July  1,  1915. 
In  order  to  reduce  the  cost  of  enamels  for  iron- 
ware, the  expensive  borax  and  boric  acid  and  the 
felspar  are  replaced  by  a  soft  glass  rich  in  alkali 
which  is  melted  along  with  other  constituents.^  If 
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necessary,  clay  is  added  to  replace  the  alumina 
contained  in  the  felspar.  Quartz  may  also  be 
replaced  by  glass  if  clay  is  added  to  the  batch  to 
counteract  the  inferior  spreading  power  which 
results  when  an  enamel  contains  too  much  glass. 
The  following  mixtures  are  mentioned  : — Kuby 
glass  containing  10 — 12%  of  boric  acid,  00  parts, 
clay  10  parts,  cryolite  12  parts,  and  sodium 
carbonate  7  parts,  for  a  white  enamel.  1$  parts 
of  ■  malted  mixture  of  glass  80  parts,  and  sodium 
Carbonate,  10  parts,  may  bo  used  to  replace  1  part 
of  borax  and  1  part  of  quartz.  Two  parts  of  a  frit 
made  by  melting  glass  80  parts,  sodium  carbonate 
40  parts,  borax  30  parts. and  clay  10  parts,  maybe 
used  to  replace  1  part  of  borax,  1  part  of  quartz, 
and  J  part  of  felspar.  (Reference  is  directed,  in 
pursuanco  of  Sect.  7,  Sub-sect.  4,  of  the  Patents 
and  Designs  Act,  1907,  to  Eng.  Pats.  4055  of  1875, 
15,290  and  15,788  of  1880  and  17,878  ot  1889.) 

—A.  B.  S. 


IX.— BUILDING  MATERIALS. 

Patents. 

Cement  and  potassium  compounds  ;  Process  of  pro- 
ducing   .     C.  Ellis,  Montclair,  N.J.,  Assignor 

to  Ellis-Foster  Co.  U.S.  Pat.  1,250,291,  Dec.  18, 
1917.     Date  of  appl.,  Jan.  19,  1910. 

Finely  divided,  potassium-bearing,  silicate  rock 
is  sprayed  with  sufficient  alkaline-earth  chloride 
solution  to  convert  the  whole  of  the  potassium 
into  chloride,  and  the  mixture  is  caused  to  traverse 
an  inclined,  cylindrical  chamber  against  a  counter- 
current  of  flame  and  combustion  gases,  the  bulk 
of  the  potassium  being  volatilised  and  recovered 
as  chloride.  The  non-volatile  residue  is  then 
mixed  with  suitable  calcareous  material  to  form  a 
Portland  cement  raw  mix,  and  the  mixture  heated 
to  produce  cement  clinker.  The  volatilising  point 
of  the  alkaline-earth  chloride  employed  is  materi- 
ally above  that  of  potassium  chloride. — W.  E.  P.  P. 

Plaster  or  cement  composition  and  method  of  making 
the  same.  Plaster  composition.  H.  S.  Thatcher, 
Assignor  to  Celite  Products  Co.,  Los  Angeles, 
Cal.  U.S.  Pats,  (a)  1,251,841  and  (b)  1,251,842. 
Jan.  1,  1918.  Dates  of  appl.,  June  17  and 
Aug.  8,  1916. 

(a)  Calcined  gypsum  and  porous,  non-crystalline 
silica  (uncalcined  kieselguhr)  are  ground  together 
to  form  an  intimate  mixture.  (B)  Calcined  gypsum 
and  uncalcined  kieselguhr,  both  in  a  state  of  fine 
division,  are  mixed  together  in  a  dry  condition. 

W.  E.  F.  P. 

Cement;  Manufacture  of  acid-  and  water-proof . 

C.  C.  Meigs,  Assignor  to  Electro-Chemical  Supply 
and  Engineering  Co.,  Philadelphia,  Pa.  U.S. 
Pat.  1.252,013,  Jan.  1,  1918.  Date  of  appl., 
Jan.  3,  1916. 

In  the  manufacture  of  acid-  and  water-proof 
cement  from  silicious  material  and  sodium  silicate, 
the  silicious  material  is  first  mixed  with  a  chloride 
which,  when  the  silicate  is  subsequently  added,  is 
acted  upon  by  the  water  in  the  latter  so  as  to 
liberate  hydrochloric  acid.  The  hardness  and 
density  of  the  cement  are  thereby  increased. 

— W.  F.  F. 


Cement ;    Manufacture    of   building 


.  A.  TJ. 
Ilambloch,  Andernach,  Germany,  Assignor  to 
H.  F.  Boersma,  The  Hague,  Netherlands.  U.S. 
Pat.  1,252,204,  Jan.  1,  1918.  Date  of  appl., 
Oct.  6,  1913. 

See  Fr.  Pat.  449,642  of  1912  ;  this  J.,  1913,  489. 


X— METALS  ;       METALLURGY,     INCLUDING 
ELECTRO-METALLURGY. 

Iron  ;  A  criterion  for  altotropic  transformations  of 

at     high     temperature*.     K.     Honda.     Sci. 

Rep.  Tdhoku  Imp.  Univ.,  1917,  6,  213—217. 

The  physical  properties  of  homogeneous  substances 
change  gradually  with  the  temperature,  while  those 
of  a  substance  undergoing  an  allotropic  change 
vary  more  or  less  abruptly  within  the  transforma- 
tion range.  At  first  sight,  the  difference  between 
the  two  changes  would  seem  to  be  one  of  degree, 
and  hence,  in  an  extreme  case  of  discontinuous 
change,  although  the  transformation  is  un- 
doubtedly allotropic,  if  the  change  is  gradual,  its 
nature  is  difficult  to  decide.  There  is,  however, 
one  important  difference,  namely,  that  in  non- 
allotropic  changes  the  physical  properties  are  a 
function  of  the  temperature  ;  whilst  an  allotropic 
transformation  may,  at  a  certain  rate  of  heating, 
take  place  over  an  interval,  yet  if  a  suitable 
constant  temperature  be  maintained,  the  trans- 
formation will  take  place  at  that  temperature. 
An  allotropic  transformation  may  then  be  defined 
as  a  passage  from  one  phase  to  another  which  takes 
place  at  a  definite  temperature  if  sufficient  time  is 
allowed  for  the  transformation.  In  tho  case  of 
pure  iron,  the  changes  A3  and  At  conform  to  this 
definition  :  A3  takes  place  at  898°  C,  the  difference 
between  Acs  and  Ar3  not  exceeding  5° ;  A«  is  more 
rapid  than  A,.  A,  proceeds  over  an  interval  of 
temperature,  and  is  not  an  allotropic  change. 
Carbon  steels  show  two  additional  changes,  Ao  at 
215°  C,  and  A,  at  about  700°— 750°  C.  The 
latter  is  a  phase-change,  i.e.,  eutectic  transforma- 
tion of  cementite  and  ferrite,  while  A,  is  of  the 
same  nature  as  A2,  i.e.,  an  internal  change  every 
stage  of  which  is  a  function  of  the  temperature. 

— W.  R.  S. 

at  high  tempera- 


Steel  ;    Thermal  expansion  of 

tures.     K.    Honda.      Sci.    Rep.    T6hoku     Imp. 
Univ.,  1917,  6,  203—212. 

The  coefficient  of  expansion  of  carbon  steels  was 
found  to  be  a  function  of  the  carbon  content, 
apparent  irregularities  being  due  to  manganese 
which,  like  carbon,  reduces  the  coefficient.  The 
following  values  are  given  for  15° — 75°  C.  : — 
Swedish  iron  (C  0-04%),  1-266  x  10-5;  0-75% 
carbon  steel,  1-155  x  10-6;  1-50%  carbon  steel, 
1083  x  10-6.  The  expansion  at  higher  tempera- 
tures (to  about  900°  C.)  is  represented  graphically, 
the  curves  showing  hysteresis  over  the  transforma- 
tion range.  The  maximum  contractions  due  to 
the  A!  and  A3  changes  occurred  in  a  0-31%  carbon 
steel.  The  coefficient  of  expansion  increased 
rapidly  with  the  temperature,  but  showed  a  slight 
decrease  through  the  transformation  range. 

— VV.  R.  S. 

Steels ;     Thermal    and    electrical    conductivities    of 

carbon  at   high   temperatures.     K.    Honda 

and  T.  Simidu.     Sci.  Rep.  Tdhoku  Imp.  Univ., 
1917*  6,  219—233. 

The  experiments  were  made  with  pure  Swedish 
iron  and  carbon  steels  containing  respectively 
018,  0-44,  0-64,  0-80,  102,  1-30,  ;.nd  1-50%  C. 
The  thermal  conductivity  decreased  slowly  at 
first,  then  somewhat  rapidly,  with  increasing 
temperature.  The  electrical  conductivity  de- 
creased at  a  gradually  increasing  rate  up  to  the 
critical  temperature,  the  curve  being  slightly 
convex  with  respect  to  the  temperature  axis. 
In  the  region  A,  the  resistance  increased  abruptly 
during  the  range  Ac,,  and  decreased  during  Ar,  ; 
the  difference  between  Ac,  and  At,  was  50° — 60°  C. 
The  irregularity  was  greatest  in  0-8%  carbon 
steel.  The  product  of  thermal  conductivity  and 
electric  resistance  was  fairly  constant  for  the 
different     specimens     (Wiedemann-Franz's     law), 
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but  not  proportional  to  the  absolute  temperature 
except  for  the  pure  Swedish  iron  and  steel  con- 
taining up  to  0-44  %   carbon   (Lorenz's  law). 

— W.  B.  S. 

Iron   and   iron-nickel  alloys  ;    Cathodic  deposits  of 

obtained    at    ordinary    temperatures    under 

high  hydrogen  pressure.  Electrolytic  deposition 
of  alloys  and  their  metallographic  and  mechanical 
investigation.  VIII.  R.  Kremann  and  H. 
Breymesser.  Monatsh.  Chem.,  1917,  38,359 — 384. 

Whex  iron  is  deposited  electrolytically  under 
ordinary  conditions  it  is  charged  with  hydrogen 
and  admixed  with  ferric  oxide  ;  it  is  brittle  and 
hard.  These  conditions  are  due  to  the  simul- 
taneous liberation  of  hydrogen  at  the  cathode. 
It  is  shown  that  elevation  of  the  temperature, 
increase  of  the  acidity  or  iron  concentration  of  the 
bath,  and  increase  of  the  current  density  accentu- 
ate these  defects,  but  that  if  the  electrolysis  takes 
place  in  neutral  solutions  under  a  high  pressure 
of  hydrogen,  the  nature  of  the  deposit  is  very  much 
improved.  To  test  these  theoretical  conclusions, 
a  A7/l  solution  of  ferrous  sulphate  was  electrolysed 
by  a  current  density  of  0-25 — 0-75  amp.  per  sq. 
dcm.  under  a  pressure  of  20  atmos.  of  hydrogen 
and  the  deposits  compared  with  those  obtained 
from  solutions  containing  respectively  citric  acid 
and  sulphuric  acid,  and  electrolysed  under  1  atm. 
pressure.  The  current  efficiency  at  the  higher 
pressure  is  99-33 — 99-46%  ;  the  deposit  contains 
less  hydrogen,  it  is  less  brittle,  composed  of  larger 
crystals,  and  is  softer.  It  at  once  gives  the 
equilibrium  potential  when  immersed  in  2V/1 
ferrous  sulphate  solution.  Similar  experiments 
with  mixed  ferrous  and  nickel  sulphate  solutions 
gave  nickel-iron  alloys  which  did  not  show  the 
improvement  in  the  deposit  shown  in  the  case  of 
iron.  Photomicrographs  of  the  deposits  are  given. 
(See  also  J.  Chem.  Soc,  March,  1918.)— J.  F.  S. 

Copper;     New    method    of   determining    .     J. 

Moir.  J.  Chem.  Met,  Soc,  S.  Afr.,  1917,  18, 
133—135. 

A  weighed  quantity  of  the  sample  of  copper  or 
copper  alloy  is  dissolved  in  strong  nitric  acid,  and 
the  solution  shaken  for  1  to  2  mins.  to  expel 
nitrogen  peroxide,  and  then  diluted  to  20  c.c, 
treated  with  0-5  grm.  of  urea,  diluted  to  50  c.c, 
and  boiled  for  15  sees,  to  remove  all  nitrous  acid. 
The  liquid,  which  is  then  no  longer  an  oxidising 
agent,  is  nearly  neutralised  with  sodium  hydroxide, 
and  treated  with  2  to  3  grms.  of  sodium  acetate, 
followed  by  a  measured  slight  excess  of  standard 
sodium  thiosulphate  solution  (3-904  grms.  =1  grm. 
of  copper),  and.  immediately  afterwards,  by  a 
sufficient  excess  (1-75  grms.  per  1  grm.  of  copper) 
of  potassium  thiocyanate.  The  white  precipitate 
of  cuprous  thiocyanate  is  filtered  off  by  means  of 
a  filter  of  disintegrated  paper  pulp,  roughly 
washed,  and  rejected.  The  filtrate  is  diluted  to 
about  1  litre,  treated,  with  5  to  10  c.c.  of  pure 
sulphuric  acid,  and  the  excess  of  thiosulphate 
titrated  with  N  /10  iodine  solution,  with  starch 
as  indicator.  It  is  essential  that  a  large  excess  of 
thiosulphate  should  not  be  used,  or  the  amount 
of  copper  found  will  be  too  high  (102  to  105°,, 
for  pure  copper).  None  of  the  common  metals, 
with  the  exception  of  iron,  interferes  With  the 
reaction. — C.  A.  M. 

Brass ;  Thermal  expansion  of  a  and  /S  be- 
tween 0°  and  600°  C.  in  relation  to  the  mechanical 
properties  of  heterogeneous  brasses  of  the  Muntz 
metal  type.  P.  D.  Merica  and  L.  W.  Schad. 
J.  Amer.  Inst.  Metals,  1917,  11,  396 — 107. 

In  an  investigation  into  cases  of  fracture  of  60  :  40 
brass,  it  was  ascertained  that  where  failure  could 
not  be  explained  by  known  causes,  the  articles 
had  been  subjected  at  some  time  to  a  very  rapid 


cooling  or  quenching.  Since  such  brass  is  hetero- 
geneous, consisting  of  about  equal  proportions  of 
a  and  /3,  it  was  thought  that  local  stresses,  due  to 
unequal  thermal  contraction  of  the  two  con- 
stituents, might  be  developed  by  rapid  cooling. 
By  measuring  the  thermal  expansion  of  sample 
ingots  suitably  heat-treated  so  as  to  produce 
homogeneous  structure,  it  was  observed  that  from 
0°  to  about  300°  C.  the  expansions  of  a  and 
/3-brass  were  almost  equal  ;  from  300°  to  460°  C, 
the  expansion  of  p  was  almost  tw'ice  that  of  a. 
Above  the  transformation  temperature  the  expan- 
sion curve  of  /3  was  almost  linear  and  parallel  to 
that  of  a.  Hence  the  stresses  during  the  cooling 
of  60  :  40  brass  are  greatest  during  the  interval 
500° — 300°  C.  It  may  therefore  be  assumed  that 
during  slow  cooling  the  constituents  yield  locally 
but  w'hen  quenched  they  are  in  a  state  of  stress  at 
the  ordinary  temperature.  The  effect  of  quenching 
on  the  mechanical  properties  of  test-pieces  was 
not  very  apparent,  except  a  lowering  of  the 
proportional  limit  by  about  2000  lb.  per  sq.  in. 

— W.  B.  S. 


-.     J.  C.  Hostetter 
J.  Wash.  Acad.  Sci.,  1918, 


Mercury  still  :    Silica-glass 
and  B.  B.  Sosman. 
8,  11—15. 

The  use  of  silica-glass  for  a  vacuum  still  obviates 
the  risk  of  breakage  to  which  glass  stills  are  liable 
when    overheated.     In    the    stillj'shown    in    the 
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diagram  the  distillation  chamber,  D,  and  the  con- 
denser, C,  are  made  of  semi-transparent  silica- 
glass,  whilst  the  vertical  tubes,  A  and  B,  are  of 
transparent  silica-glass.  At  V  the  still  is  con- 
nected with  a  suction  pump,  the  joint  being  made 
with  a  hard  cement,  at  a  point  where  it  will  be 
cooled  as  completely  as  possible  by  the  air.  The 
resistance  wire  for  heating  the  furnace  is  wound 
directly  upon  an  alundum  tube,  and  held  in 
position    by    means    of    alundum    cement.     An. 
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effective  method  of  purifying  the  mercury  is  bo 
shake  it  with  cane  sugar,  and  then  to  alter  it 
through  a  pinhole  in  a  Biter  paper. — ('.  A.  M. 

Colloidal  gold  and  platinum  :   Precipitation  of 

o«  metallic  surface*.     E.   B.  Spear  and   K.  D.    I 
Kahn.     J.  Anw.  Chem.  Soc.,  1918, 40, 181— 184,    | 

CoixoiDAii  solutions  at  gold  and  platinum  arc 
coagulated  when  metal  plates  of  various  kinds  are 
brought  into  contact  with  the  solutions.  Tin- rate 
at  which  coagulation  occurs  increases  with  the 
electro-positive  character  of  the  metal.  Plates 
of  zinc,  steel,  nickel,  lead,  and  copper  decrease  in  | 
activity  in  the  order  raven.  The  effect  depends 
also  on  the  physical  character  of  the  surface,  8 
rough  surface  being  more  active  than  a  polished 
surface  of  the  same  metal.  (See  also  .1.  ('hem. 
So, ..  March,  1918.)— H.  M.  D. 

Amorphous  metal  hypothesis;  The — — and  equi- 
cohisiic  temperatures.  Z.  Jeffries.  J.  Amer. 
Inst.  .Metals,  11)17,  11,  300—823. 

I'iNixiUMNKD  metals  are  superior  to  coarse- 
grained in  mechanical  properties,  and,  up  to  the 
present)  Beilby's  amorphous  cement  theory 
accounts  for  this  behaviour  in  the  most  satisfactory 
manner.  At  ordinary  temperatures  the  amorphous 
metal  cement  is  much  harder  than  the  crystalline 
phase,  and,  since  the  grain  boundary  surface 
increases  as  the  grain  size  decreases,  there  will  he 
more  amorphous  material  in  a  fine-grained  metal, 
hence  greater  cohesion.  Additional  amorphous 
metal  is  believed  to  he  generated  along  the  planes 
of  slip  and  the  grain  boundaries  during  plastic 
deformation.  According  to  the  theory,  the  amor- 
phous phase  is  more  cohesive  than  the  crystalline 
phase  at  ordinary  temperature,  but  at  high  tem- 
peratures the  reverse  is  the  case.  If  so,  there 
must  be  an  intermediate  temperature  at  which  the 
cohesion  of  the  amorphous  and  crystalline  phases 
Is  the  same:  this  is  called  the  equi-cohesive  tem- 
perature. Above  this,  the  coarse-grained  metal 
offers  greater  resistance  to  permanent  deformation, 
and  vice  versd.  The  existence  of  the  equi-cohesive 
temperature  was  proved  by  experiment.  Fine 
wires  of  various  metals  were  annealed  in  such  a 
manner  as  to  produce  a  fine-grained  structure  in 
one  set,  and  a  coarse-grained  structure  in  another  ; 
the  wires  were  examined  microscopically  to  make 
certain  that  the  desired  grain  size  had  been 
obtained.  The  resistance  of  the  wires  to  bending 
was  determined  at  different  temperatures,  by 
measuring  the  deformation  caused  by  a  0-2  grin. 
rider.  At  low  temperature  the  fine-grained  wires 
proved  stronger,  and  at  high  temperature  weaker, 
than  the  coarse-grained  ;  the  equi-cohesive  tem- 
peratures were  found  to  be  :  iron,  550* — 600°  C. ; 
tungsten,  1350°  C.  ;  silver,  250°— 275°  C.  ;  gold, 
275°— 300°  C.  ;  platinum,  525*—  550°  C.  These 
temperatures  correspond  closely  with  the  recrystal- 
lisation  or  "  equi-axing  "  temperatures  of  these 
metals  after  cold  working. — W.  B.  S. 

Temperature  determinations  by  eutectic  alloys.  C.  P. 
Steinmetz.  J.  Amer.  ('hem.  Soc,  1918,  40, 
06—100. 

In  order  to  measure  the  maximum  temperatures 
existing  locally  at  the  rim  of  steel  discs  revolving 
at  such  speeds  as  to  prevent  the  attachment  of 
any  temperature- measuring  device,  it  has  been 
proposed  that  small  holes  should  be  drilled  into 
the  rim  of  the  rotating  disc  and  that  these  should 
be  filled  with  eutectic  alloys  melting  at 
different  temperatures.  The  alloys  which  melt 
will  he  ejected  by  centrifugal  action  and  the 
required  temperature  may  thus  be  approximately 
determined.  In  this  connection,  the  melting 
points  of  some  twelve  eutectic  alloys  melting 
between  60-5°  and  194°  C.  have  been  investigated. 
The  following  are  the  alloys  with  their  respective 


melting  points  :— Bi  15,  Cd  3,  l'b  8,  Sn  1  (Wood's 
metal),  69-5° :  Bi  7,  Cd  1.  l'b  0,  900°  C.  ;  Bi  2, 
l'b  1,  Sn  1  (Hose  metal),  93-5°  C.  ;  Bi  11,  Cd  4, 
Sn  6,  102-4°  C.  ;  Bi  11,  l'b  9.  1320"  C.  ;  Bi  2,  Sn  1, 
132-5°  C.  ;  Bi  2,  Cd  1.  148-5*  C.  :  Cd  2,  l'b  5,  8n  3 
(cadmium-solder),  1448°  C.  ;  Sn  1,  Tl  3,  100-5°  C.  ; 
Cd  1.  Sn  2.  172-0°  C:  Pb  3,  Sn  5  (tin  solder), 
178-3  C.  ;  Sn  10,  Zn  1.  194-0°  C.  It  is  pointed  out 
that  the  use  of  eutectic  alloys  affords  a  much 
closer  scale  of  reference  numbers  than  could 
possibly  be  attained  by  the  use  of  pure  metals. 
(See  J.  Chem.  Soc,  March,  1918.)— H.  M.  D. 

Patents. 

Cast  iron  and  other  metals  ;    Flux  for  brazing 

H.   A.  Gill,  London.     From   J.   II.   Nathan,  St. 

Kilda,  Victoria,  Australia.     Eng.  Pat.   112,500, 

Jan.  9,  1917.     (Appl.  No.  147  of  1917.) 

A  mixture  of  sodium  biborate  38%  (by  weight), 

washing   soda    19%,    sodium    chloride   38%,    soda 

ash  5°,.,  with  or  without  gold  chloride  0-04%. 

— T.  H.  B. 

Magnetic  material  [iron  or  iron  alloys]  for  use  in 
static  transformers  and  other  electrical  apparatus. 
A.  F.  Berry,  London.  Eng.  Pat.  112,049,  Jan. 
13,  1917.  (Appl.  No.  680  of  1917.) 
MAGNETIC  material  (iron  or  an  iron  alloy)  in  sheet 
or  strip  form  is  coated,  by  suitable  heating,  with  a 
thin,  firmly  adherent  layer  of  iron  oxide  having 
high  electrical  resistance,  and  is  then  passed  while 
in  the  heated  condition,  first  through  grooving  rolls, 
to  form  longitudinal  grooves  extending  nearly 
through  the  thickness  of  the  sheet,  w  ith  intervening 
parallel  ribs  of  metal,  then  through  flattening 
rolls  to  close  the  grooves  to  lock  the  oxide  film 
and  prevent  subsequent  detachment.  The  result- 
ing sheet  or  strip  has  a  greater  electrical  resistance 
in  one  direction  than  in  another. — T.  H.  B. 

[Steel]    allow.     J.    Churchward.    Lakeville.    Conn. 

U.S.    Pat.    1,251,341,   Dec.    25,    1917.     Date  of 

appl.,  Aug.  8,  1917. 
A  steel  alloy  contains  Ni  1  to  5%,  Cr  0-25  to 
0-50%,  and  Mn  015  to  0-50%,  together  with 
titanium  and  "  an  element  of  the  nature  of  molyb- 
denum "  ;  or  Ni  1—3%,  Mo  0-25  to  3%,  Cr  0-25— 
1-5%,  Ti  trace  to  0-50%,  and  Mn  0-15—0-50%. 

— T.  H.  B. 


Iron    or    steel ;    Method    of    treating  ■ 


N.     Cr. 


Petinot,  Assignor  to  United  States  Alloys  Cor- 
poration, New  York.  U.S.  Pat.  1,252,023,  Jan. 
1,  1918.  Date  of  appl.,  Mar.  7,  1917. 
An  alloy  of  iron,  titanium,  and  silicon  is  added  to 
molten  iron  or  steel.  The  alloy  contains  from  69 
to  80%  of  iron,  and  the  ratio  of  silicon  to  titanium 
is  about  1  to  4,  so  that  on  oxidation  a  silicotitanate 
of  low  melting  point  is  produced. — W.  E.  F.  P. 

Metals  ;    Devices  for  the  pulverisation  of  molten  or 

liquid     .     A.     Cusquel     and     H.     Goupil, 

Levallois  -  Perret,  France.  Eng.  Pats.  (a> 
106,095  and  (b)  112,065,  Apr.  24  and  30,  1917. 
(Appl.  Nos.  5782  and  6111  of  1917.)  Under 
Int.  Conv.,  May  1,  1916. 

(a)  In  a  pulveriser  for  powdering  metals  having  a 
melting  point  below  800°  C,  e.g.,  tin,  lead,  anti- 
mony, zinc,  and  particularly  aluminium,  the 
molten  metal  is  supplied  to  a  tube  having  a  nozzle 
controlled  by  a  needle- valve,  which  is  fitted  at  its 
rear  end  with  a  threaded  portion  and  a  stuffing- 
gland  and  is  moved  by  an  external  turn-button. 
Air  or  gas  under  pressure  is  supplied  to  an  annular 
chamber  around  the  nozzle,  having  an  annular 
outlet  adjacent  to  the  outlet  for  the  metal.  The 
annular  chamber  comprises  a  fixed  rear  plate, 
threaded  on  its  periphery,  and  a  nozzle  screwing 
on  to  the  plate  so  as  to  "adjust  the  central  outlet 
for  the  gas.     In  a  modification,  the  nozzle  may  be 
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surrounded  by  an  additional  annular  chamber, 
having  a  number  of  outlets  in  the  front  plate 
converging  to  a  point  on  the  .axis  of  the  jet  and 
.supplied  with  pressure  gas,  so  as  to  draw  the 
metallic  powder  away  from  the  hot  nozzle  by 
auction,  (b)  In  the  apparatus  first  described  in 
(a),  a  supplementary  air  chamber  is  provided  at 
the  rear  of  the  adjustable  annular  air  chamber, 
the  common  wall  being  perforated.  The  per- 
forations have  a  total  cross-section  less  than  the 
section  of  the  supply  conduit,  so  as  to  minimise 
fluctuations  of  the  air  jet. — W.  F.  F. 

Zinc  alloys.  E.  Maas,  Berlin.  Eng.  Pat.  112,487, 
Dec.  28,  1916.     (Appl.  No.  1S.565  of  1916.) 

Allots  consisting  essentially  of  zinc,  copper,  and 
aluminium  are  made  by  first  melting  the  copper, 
then  adding  aluminium  in  the  amount  required  in 
the  finished  alloy,  and  allowing  the  mixture  to 
cool  to  about  700* — 800°  C.  ;  zinc,  previously 
heated,  is  then  added  in  the  proportion  of  one-half 
of  the  amount  required  for  the  finished  alloy,  and 
the  mixture  allowed  to  cool  to  about  500°  0.,  when 
the  remainder  of  the  zinc  is  added  in  a  molten 
condition.  For  100  parts  of  zinc,  less  than  4 
parts  of  copper  is  employed,  and  the  whole,  content 
of  copper  plus  aluminium  is  between  7  and  8-5%. 

— T.  H.  B. 

■Copper  ;  Electro-deposition  of .     S.  O.  Cowper- 

Coles,  Sunburv-on- Thames,  Middlesex.  Eng. 
Pat.  112,516,  Jan.  18,  1917.  (Appl.  No.  935  of 
1917.) 

The  cathodes  are  mounted  vertically  in  a  vat  and 
are  caused  simultaneously  to  rotate  and  to  recipro- 
cate in  a  vertical  direction  through  a  distance  of 
several  inches,  one  complete  up-and-down  displace- 
ment being  effected  while  the  cathode  makes  two 
or  three  revolutions.  The  peripheral  speed  of  the 
cathode  is  about  50  ft.  per  minute.  The  electrolyte 
is  caused  to  travel  in  a  direction  opposite,  or  at 
right  angles,  to  that  in  which  the  cathode  revolves, 
by  squirting  it  through  a  number  of  jets  or  by 
blowing  air  through  jets  into  the  electrolyte. 

— T.  H.  B. 

Melting  furnaces.  I.  Hall,  Birmingham.  Eng. 
Pat.  112,559,  Apr.  13,  1917.  (Appl.  No.  5216 
of  1917.) 

A  MELTINO  furnace  particularly  suitable  for  melting 
aluminium  and  its  alloys  comprises  a  metallic 
melting  pot  supported  at  its  upper  part,  a  com- 
bustion chamber  below  the  pot,  and  an  injector  box 
communicating  tangentially  with  the  combustion 
chamber.  The  casing  enclosing  the  melting  pot 
has  a  refractory  lining  following  the  contour  of  the 
pot.  The  whole  is  mounted  on  trunnions,  so  that 
it  can  be  tilted.  Over  the  melting  pot  is  a  cover, 
with  or  without  external  flues  whereby  the  pro- 
ducts of  combustion  can  be  conveyed  into  the 
chamber  above  the  melting  pot.  A  perforated 
plate,  adapted  to  move  vertically  in  the  pot,  is 
used  for  mixing  purposes,  to  ensure  homogeneity. 

— T.  H.  B. 

Blast  furnace  bosh.  W.  J.  Foster,  Walsall,  Staffs. 
Eng.  Pat.  112,658,  Jan.  17,  1917.  (Appl.  No. 
844  of  1917.) 

The  bosh  is  built  up  of  bricks  or  blocks  consisting 
of  a  mixture  of  carbonaceous  material  such  as 
plumbago,  or  very  finely  ground  hard  coke,  with 
Stourbridge  or  porcelain  clay.  The  bosh  walls 
are  enclosed  by  a  metal  casing  between  which 
and  the  outer  ends  of  the  blocks  a  mixture  similar 
to  that  composing  the  blocks  is  applied  to 
form  a  sealing  layer  between  the  casing  and  the 
blocks,  and  also  a  key.  (Keference  is  directed,  in 
pursuance  of  Sect.  7,  Sub-sect.  4,  of  the  Patents  and 
Designs  Act,  1907,  to  Eng.  Pats.  13,690  of  1891 
and  12,390  of  1912;  this  J.,  1913,  794.).— T.  H.  B. 


Volatile  metallic  values  ;  Method  of  and  apparatus 

for  recovering ,  in  the  form  of  metallic  oxides, 

from  molten  slag.  H.  Witteborg,  Caldwell, 
Idaho.  U.S.  Pat.  1,250,261,  Dec.  18,  1917. 
Date  of  appl.,  Mar.  6,  1917. 

The  molten  slag,  containing  a  suitable  flux  and 
reducing  agent,  is  caused  to  flow  in  a  comparatively 
shallow  stream  through  a  series  of  closed,  super- 
heating retorts  while  subjected  to  the  action  of 
blasts  of  flame  and  hot  combustion  gases.  Means 
are  provided  for  oxidising  the  metallic  vapours 
produced  and  for  collecting  the  resulting  oxides. 

— W.  E.  F.  P. 

Flotation  apparatus.  W.  E.  Greenawalt,  Denver, 
Colo.  U.S.  Pat.  1,250,303,  De„-.  18,  1917. 
Date  of  appl.,  Dec.  4,  1915. 

A  TANK  containing  liquid  has  an  outlet  for  tailings 
in  its  lower  portion  and  a  froth  overflow  at  the  top. 
A  series  of  horizontal  pipes  is  suspended  in  the 
tank,  submerged  in  the  liquid,  the  pipes  extending 
transversely  across  the  tank,  and  being  surrounded 
by  porous  material.  The  ore  is  fed  into  the  upper 
part  of  the  tank  and  sinks  through  the  liquid,  and 
a  gas  is  supplied  to  the  pipes  and  escapes  through 
the  porous  material  into  the  liquid,  the  volume 
and  pressure  of  the  supply  to  the  respective  pipes 
being  varied  so  as  to  produce  a  selective  action 
on  the  ore  from  one  end  of  the  series  of  pipes  to 
the  other.  The  pipes  are  reciprocated  transversely 
of  their  longitudinal  axes  and  across  the  path  of 
sinking  particles. — T.  H.  B. 


Ore-roaster  ;   Blast 


.  G.  H.  Dern,  Salt  Lake 
City,  and  T.  P.  Holt,  Silver  City,  Utah,  Assignors 
to  Holt-Christensen  Process  Co.,  Provo,  Utah. 
U.S.  Pat.  1,251,189,  Dec.  25,  1917.  Date  of 
appl.,  Aug.  25,  1916. 

A  charge  holder  supported  by  a  built-up  bin  has 
a  grate  made  up  of  independently  movable 
sections  ;  each  section  is  composed  of  sub-sections 
adapted  to  operate  in  opposite  directions,  and  each 
complete  section  can  be  operated  independently 
of  any  other  section.  An  air  blast  is  led  into  the 
upper  portion  of  the  bin  and  upwards  through  the 
grate,  and  parts  of  the  charge  may  be  dropped  into 
the  bin  for  cooling  purposes,  remaining  there 
without  interference  with  the  blast.  A  smoke- 
flue  is  supported  transversely  across  the  charge 
holder  and  ore  is  fed  in  on  either  side  of  the  smoke- 
flue.— T.  H.  B. 

Lead  ;  Process  of  treating  sulphide  ores  of .     R. 

De  Luce,   Oakland,  Cal.     U.S.  Pat.   1,251,485, 
Jan.  1,  1918.     Date  of  appl.,  May  8,  1917. 

Sulphide  ores  of  lead  containing  silver  or  copper 
are  decomposed  by  a  solution  containing  ferric 
chloride,  and  the  residue  is  leached  with  an 
electrically  conducting  solution  which  is  a  solvent 
of  lead  chloride  but  is  free  from  ferric  chloride. 
The  two  solutions  are  electrolysed  in  the  anode 
and  cathode  compartments  respectively  of  an 
electrolytic  cell  having  a  porous  diaphragm.  Lead 
is  deposited  and  the  solutions  regenerated  for  the 
decomposition  and  leaching  of  a  fresh  charge  of 
ore.— W.  F.  F. 

Solder.  J.  R.  Kinder,  jun.,  Ladd,  HI.  U.S. 
Pat.  1,252,010,  Jan.  1,  1918.  Date  of  appl., 
May  31,  1917. 

The  solder  consists  of  lead  35-7  %,  pure  zinc  24-5%, 
and  tin  39-8%.— W.  F.  F. 

Alloy  ;  Dental .     H.  K.  Sandell,  Assignor  to 

H.  S.  Mills,  Chicago,  111.     U.S.  Pat.  1,252,038, 
Jan.  1,  1918.     Date  of  appl.,  June  18,  1917. 

Nickel  is  added  to  molten  tungsten  and  the 
resulting  alloy  incorporated  with  molten  gold,  the 
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proportion  being  SO  parts  by  weight  of  gold,  10  of 
tungsten,  7  of  nickel,  :iml  a  relatively  small  pro- 
portion of  carbon. — T.  II.  B. 

Metal    reflectors,    mirrors,    and    other    metal    articles 

having  «  reflecting  surface  or  surfaces  :  Manufac- 
ture of .    T.  Hancock,  London,     Bine.  Pat. 

112,884,  May  hi,  1917.    (Appl.  No.  8971  of  HUT.) 

I     ingots;     Casting .     II.     H.     AshdowD, 

\  9&tg m >r  In  Sir  \Y.  ( i.  Armstrong.  Whit  WOrl  hand 

r...,  Newcastle-upon-Tyne.     US.  Pat.  1,251,951, 
Jan.  1.  1918.     Date  of  appl.,  June  IS,  1917. 

-S':e  Eng.  Pat.  105,017  of  1910  ;  this  J.,  1917,  053. 

Process  for  purifying  clay  and  other  silieious  and 
aluminous  ev.rlhs  and  ores.  Process  for  purifying 
aluminous  ores,  earths,  clays,  and  sand.  U.S. 
Pats.  1,251,057  and  1,251,058.     See  VIII. 


XI.— ELECTRO-CHEMISTRY. 

Lead  standard  cell  and  determination  of  the  potential 
oj  the  lead  electrode.     W.  E.  Henderson  anil  G. 
in  in.     J.    Anier.    Chem.    Soc,    191S.    40, 
si      89. 

I'm-:  i  ill  represented  by  Pb  amalgam — PbSO, — 
Xa  .so ..lull  ,(» — lit;  .so', — Hg  with  an  amalgam 
■containing  from  2-5  to  6%  Pb  gives  a  constant 
nil  reproducible  electromotive  force,  which,  for 
temperatures  between  18°  and  30°  C,  is  given 
by  the  equation  E  =0-96403  +0-OOOl74(t— 25)4- 
0-00000038(t — 25)^.  Li^  many  other  cells  of 
this  type,  the  E.M.F.  shows  a  small  gradual 
decrease  over  an  extended  period  of  time.  (See 
also  T.  Chem.  Soc,  March,  1918.)— H.  M.  D. 

Electrolysis  of  solutions  of  the  rare  earths.     Dennis 
I  ml  Ray.     See  VII. 

Patents. 
Elect roli/tir   cell.     H.    C.    Jenkins,    London.     U.S. 
Pat.  1,250,188,  Dec.  18,  1917.     Date  of  appl., 
Nov.  22.  1916. 

See  Eng.  Pat.  16,6-13  of  1915  ;   this  J.,  1917,  31. 

Diaphragm  for  eleelrolytical  and  eleclro-osmotieal 
purposes.  B.  Schwerin,  Assignor  to  Ges.  fur 
Klektro-Osmose  m.b.H.,  Frankfort,  Germanv. 
U.S.  Pat.  1.252,185,  Jan.  1,  1918.  Date  of  appl., 
Jan.  4,  1913. 

See  Addition  of  June  22,  1912,  to  Fr.  Pat.  426,072 
of  1911  ;  this  J.,  1912,  1180. 

Process  and  apparatus  for  separation  of  suspended 
particles  from  gases.     U.S.  Pat.  1,250^088.   See  I. 

Baking-furnace     [for     carbons,     etc.].     U.S.     Pat. 
1,251,309.     See  I. 

Method    and    apparatus    for    fractionating    hydro- 
carbons.    U.S.  Pat.   1,250,879.     See  Ha. 

Magnetic  material  [iron  or  iron  alloys]  for  use  in 
static  transformers  and  other  electrical  apparatus. 
Eng.  Pat.  112,649.     See  X. 


XH.— FATS;    OILS;    WAXES. 

Fats  ;    Saponification  of  .      II.     J.  P.  Treub. 

Proc.    k.    Akad.   Wetensch.   Amsterdam,    1918, 

20,  343—357. 
A  study  of  the  hydrolysis  of  trilaurin  by  sulphuric 
acid  confirms  the  theory  that  in  the  case  of 
saponification  in  stages  the  relative  concentration 
of  glycerol  at  any  moment  is  equal  to  the  third 
power   of  the  relative  concentration  of   the   free 


fatty   acid,   provided    that   the   ester   groups   are 

equivalent.     (See  also  J.  Chem.  Soc,  March,  1918.) 

H  —  W.  G. 

Studies  of  drying  oils.  Properties  of  some  cerium 
salts  obtained  from  drying  oils.  Morrell.  See 
XIII. 

Formation  of  [lipolytic]  esler-hydrolysing  substances 
In/  the  action  of  alkali  on  proteins.  Hulton- 
Fiankel.     Sec  XIXa. 

Patents. 

Fatty  acids  and  their  glyceridcs  ;    Means  for  adding 

hydrogen   to    non-saturated   .     A.    Wnltman, 

The  Hague.  Eng.  Pat.  112,293,  Dec.  29,  1916. 
(Appl.  No.  18,621  of  1910.) 
Hydrogen  under  pressure  is  conducted  through 
a  perforated  stirring  device  into  the  oil  or  fatty 
acid  previously  heated  to  the  required  tempera- 
ture in  presence  of  a  catalyst.  The  agitator  may 
be  in  the  form  of  a  horizontal  hollow  shaft 
arranged  in  an  eccentric  position  and  provided 
with  hollow  perforated  arms,  which  revolve  con- 
tinuously in  the  liquid  to  be  hydrogenated,  while 
the  outflow  of  gas  may  be  in  any  direction 
relative  to  that  in  which  the  arms  revolve. —  C.  A.  M. 

Hydrogcnalion  [of  oils]  ;    Manufacture  of  catalysts 

for  .     C.  Ellis,  Montclair,  N.J.     U.S.  Pat. 

1,251,201, Dec.25,1917.Dateof  appl., May  26, 1917. 

A  hydrogenising  catalyst  is  obtained  by  heating 
the  readily  reducible  soap  [e.g.,  oleate)  of  a  non- 
noble  catalytic  metal  of  atomic  weight  between 
48  and  63-6  (e.17.,  nickel)  in  solution  in  an  oil  other 
than  a  drying  oil,  whereby  the  non-catalytic  soap 
is  decomposed  and  the  catalyst  liberated  in  a 
finely  divided  colloidal  state  in  the  oil. — A.  de  W. 

[Hydrogenation  of  oils  ;]  Catalyser-conccntrate  [for 

]   and   process   of   making   same.     C.    Ellis, 

Montclair,  N.J.  U.S.  Pat.  1,251,202,  Dec.  25, 
1917.  Date  of  appl.,  Feb.  6,  1914. 
A  reducible,  oil-soluble,  non-catalytic  com- 
pound of  a  catalytic  metal  {e.g.,  nickel  carbonyl)  is 
incorporated  in  an  oil  not  inimical  to  the  activity 
of  the  catalyst,  in  a  proportion  materially  in  excess 
of  that  lequired  to  hvdrogenise  such  oil,  i.e.,  more 
than  one  part  of  nickel  to  200  parts  of  oil.  The 
compound  is  then  reduced  by  heating  at  a  suffi- 
ciently high  temperature  under  superatmospheric 
pressure  in  presence  of  a  reducing  gas,  whereby 
the  catalyst  is  obtained  in  a  colloidal  state. 

—A.  DE  W. 

[Hydrogenation  of  oils  ;]  Process  of  making  a  catalyst 

(for ].     C.  Ellis.  Montclair,  N.J.      U.S.  Pat. 

l,251,203,Dec.25,1917.Date  of  appl.,  Jan.  25,1917. 

A  pure  fatty  acid  salt  of  a  metal  which  in  the  free 
state  possesses  catalytic  activity  {e.g.,  nickle 
acetate)  is  reduced  with  a  gas  containing  hydrogen. 

A.  DE  W. 


1917. 


An  organic  compound  of  a  non-noble  metal  having 
an  atomic  weight  between  51  and  636  (e.g.,  nickel) 
is  heated  out  of  contact  with  air  {e.g.,  in  a  bath  of 
oil)  with  an  inorganic  salt  of  the  same  metal 
containing  nitrogen  and  oxygen.- — A.  de  W. 

Oil  [from  garbage]  ;  Percolators  for  use  in  extracting 

by  solvents.     G.  Harrison,  London.     From 

C.  O.  Bartlett  and  Snow  Co.,  Cleveland,  Ohio, 

U.S.A.     Eng.     Pat.     112,590,     July    23,     1917. 

(Appl.  No.  10,580  of  1917.) 

Oil-containing  material,  and  in  particular  garbage 

and  similar  refuse,  U  extracted  with  a  solvent  in 
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a  drum  which  rotates  on  a  horizontal  axis,  and  is 
provided  along  a  portion  of  its  periphery  with  a 
perforated  screen  enclosing  a  space,  which  has 
valved  outlet  pipes  and  a  stearn  or  vapour  dis- 
charge pipe  connected  with  a  conduit  passing 
through  the  axis  of  the  drum  to  a  receiving 
chamber.  To  facilitate  working,  the  manholes, 
the  perforated  strainer,  and  the  openings  of  the 
pipes  for  the  admission  of  steam,  solvent,  etc.,  are 
arranged  on  lines  at  distances  about  90°  apart  on 
the  circumference  of  the  drum. — C.  A.  M. 

Solidified  plastic  articles  \soap']  ;  Method  of  rapidly 

ageing .     De   N.   W.   B.   Young,   Narbeith, 

Pa.,  Assignor  to  Soap  Works  Equipment  Co. 
U.S.  Pat.  1,250,540,  Dec.  18,  1917.  Date  of 
appl.,  Dec.  7,  1915. 

A  solidified  plastic  article  having  semi-crystalline, 
non-uniform  surfaces,  e.g.,  bar  soap,  is  conveyed 
in  a  continuous  and  uninterrupted  movement 
through  a  gaseous  mixture  so  as  partially  to 
modify  the  surface,  then  through  a  static  body 
of  heated  air  of  constant-  temperature  to  develop 
an  "  investing  integument  of  jelly-like  con- 
sistency," and  finally  through  a  cooling  atmosphere 
to  fix  such  integument,  the  resulting  film  being 
uniform,  translucent,  and  "  visibly  free  from 
crystalline  salts." — A.  de  W. 

Fatty  and  other  matters  ;  Method  for  the  recovery  of 

from  liquids.     T.  W.  Barber,  London.     U.S. 

Pat.  1,251.621,  Jan.  1,  1918.  Date  of  appl., 
Dec.  8,  1915. 

See  Eng.  Pat.  23,741  of  1914  ;  this  J.,  1915,  1061. 
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Drying   oils ;     Skidies   of .       I.  Properties   of 

some  ccrivm  salts  obtained  from  drying  oils. 
B.  S.  Morrell.  Chem.  Soc.  Trans.,  191S,  113, 
111—124. 

Cekous  salts  of  the  prin .-ip.il  fatty  acids  in  drying 
oils  and  of  abietif.  acid  were  prepared  by  the 
interaction  of  a  solution  of  a  cerous  salt  and  of 
a  solution  of  the  potassium  salt  of  the  respective 
acids.  All  these  salts  are  colourless  and  insoluble 
in  water.  Cerous  stearate,  elaidate,  jS-elaeo- 
stearate,  and  palmitate  are  insoluble  in  ether, 
whilst  cerous  oleate,  linolate,  linolenate,  a-elaeo- 
stearate,  and  abietate  are  soluble  in  ether  and  oil 
of  turpentine.  In  each  case  the  salt  is  of  the 
normal  type,  CeX3.  Ethereal  solutions  of  the 
cerous  salts  of  unsaturated  fatty  acids  darken  on 
exposure  to  the  air,  and  in  the  case  of  the  linolenate 
yield  buff-coloured  precipitates  giving  a  peroxide 
reaction  and  having  a  composition  corresponding 
with  the  formula  of  a  basic  eerie  oxylinolenate 
CeO(X02)2.  The  brown  ethereal  solution  appears 
to  contain  a  mixture  of  the  salts  CeX3  and  CeX4, 
or  a  basic  salt,  2CeO(X02)2,  formed  by  the  oxida- 
tion of  CeX3.  After  longer  exposure  of  the 
solution  to  the  air  an  insoluble  silt  of  the  type 
CeO(XO)2  is  produced.  An  ethereal  solution  of 
cerous  oleate  only  darkens  slightly  on  exposure, 
and  becomes  slightly  turbid.  Olive  oil  forms 
cerous  salts  of  the  normal  t>-po.  CeX3,  soluble  in 
ether,  and  changing  but  slowly  into  the  insoluble 
type,  but  after  being  heated  in  the  absence  of  air 
it  yields  not  only  the  normal  salt,  but  also  a 
soluble  salt  of  the  CeX4  type  and  an  insoluble 
basic  eerie  salt  CeOX2.  Poppy-seed  oil  behaves 
in  a  similar  way,  whilst  thickened  linseed  oil 
from  which  the  polymerised  compound  has  been 
extracted  with  acetone  gives  an  increased  yield 
(up  to  nearly  50%)  of  the  basic  eerie  salt,  CeON  ,. 
Baw  linseed  oil  yields  the  normal  salt,  CeX3. 
and  about   12-4%  of  the  basic  eerie  salt.     These 


facts  support  the  author's  view  (this  J.,  1915,  105> 
that  there  is  a  change  in  the  intramolecular  linkings 
prior  to  polymerisation  when  drying  oils  are 
polymerised  by  heat.  Cerous  a-elaeostearate  from 
Chinese  wood  oil  is  readily  soluble  in  ether,  and 
yields  an  acid  with  the  high  m.pt.  and  high  iodine 
value  of  a-elaeostearic  a-cid,  but  after  some  time 
the  salt  becomes  insoluble  in  ether,  and  then 
yields  a  mixture  of  a  crystalline  acid  (m.pt.  45° 
to  46°  C.)  with  iodine  value  177-8,  and  a  syrupy 
acid  with  lower  iodine  value,  which  liberates 
iodine  from  potassium  iodide.  These  results  show 
that  partial  oxidation  of  the  cerous  salt  readily 
takes  place,  although  the  ethereal  solution  yields 
no  precipitate  when  subjected  to  the  action  of  a 
current  of  air  or  oxygen.  The  presence  of  mixed 
unoxidised  and  oxidised  acids  in  the  insoluble  salt 
may  be  attributed  to  the  formation  of  an  insoluble 
basic  eerie  salt  of  the  type  Ce2X60,  and  subse- 
quent partial  oxidation  of  the  acid.  The  absence 
of  any  appreciable  amount  of  ^-elaeostearic  acid 
shows  that  stereoisomeric  change  does  not  take 
place.  The  oxygen  absorption  of  cerous  a-elaeo- 
stearate, the  initial  stage  of  which  takes  more  than 
10  days,  indicates  that  With  the  formation  of  a 
basi^  eerie  a-elaeostearate  of  the  type  Ce20(X02)8 
from  CeX3  or  Ce2X60,  one  rnol.  of  oxygen  pernio!, 
of  acid  is  absorbed,  so  that  the  iodine  value  and 
iodine-liberation  value  become  approximately 
equal.  It  is  only  after  exposure  of  a  year  to 
oxygen  that  the  second  double  linking  of  elaeo- 
stearic  acid  becomes  peroxidised-  The  peroxidic 
acid  shows  gradual  polymerisation  until  the 
syrupy  liquid  has  set  to  a  vftrnish.  It  is  unstable 
with  alkalis,  but  stable  with  acid,  and  is  not 
reduced  by  zinc  dust  and  acetic  acid.  The  general 
conclusion  drawn  from  these  results  is  that  the 
function  of  ceriuin  a-elaeostearate  as  a  drier 
may  be  represented  bv  the  following  scheme  : — 
CeX3  or  Ce2OX6-i-Ce,(XO,)6 

O.CHY 
Ce.OfXCy,;  +  drying  o:l^-CeX3  +  )  [oxidised  oil] 

O.CHZ 
This  representation  agrees  with  the  conclusions 
of  Ingle  concerning  lead  linolenate  (this  J.,  1917. 
318).  Cerium  linoleate  from  linseed  oil  is  a  more 
active  drier  than  lead  linolenate,  but  is  inferior  to 
manganese  and  cobalt  linoleates  (Mackay  and 
Ingle,  this  J.,  1917,  318).  The  addition  of  a 
cerium  drier  to  a  varnish  containing  a  lead  drier 
does  not  accelerate  the  time  of  drying  in  the  same 
way  as  does  cobalt  ormmganese  linoleate. — C.A.M. 

Colophony  ;    Colloidal  nature  of  - 


.   II.    L.  Paul. 
KbUoid-Zeits.,    1917,    21,    148—154. 

When  certain  fractions  of  the  distillate  obtained 
by  distilling  mixtures  of  colophony  with  phenol, 
resorcinol,  a-  and  /3-naphtbol  are  treated  with 
diazo-  or  tetrazo-compounds,  dyes  are  produced 
which  are  characterised  by  marked  adhesive 
properties  and  may  be  fixed  on  the  fibre  without 
the  use  of  mordants.  The  preliminary  fractional 
distillation  may  be  replaced  by  the  treatment 
of  the  phenolic  substance  with  a  solution  of  a 
resin  soap.— H.  M.  D. 

Patents. 
Iron    pigment  :     Process   of   making  - 


.  A.  F. 
Hoffman.  Pittsburgh.  Pa.  U.S.  "Pat.  1,251,522, 
Jan.  1,  1918.  Date  of  appl.,  Apr.  5,  1916. 
Nitre  cake  and  silicious  material  are  heated 
together,  whereby  a  soluble  silicate  is  produced 
with  evolution  of  sulphur  trioxide  and  sulphuric 
acid  vapours.  A  solution  of  ferrous  sulphate  is- 
treated  with  this  soluble  silicate  in  such  pro- 
portions that  the  reacting  materials  contain  about 
one  atom  of  iron  to  four  atoms  of  silicon  and  that  at 
least  the  major  part  of  the  iron  is  precipitated. 
The  precipitate  is  separated,  oxidised,  and  cal- 
cined till  completely  dehydrated. — A.  de  W. 
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Rosin,   turpentine,  and  oils   [jrom  icood]  ;    Process 

qi  extracting .    J.  E.  Teeple,  Montclair,  N.J. 

t.s.  I'at.  l.L'.V2,058,  Jan.  1,1918.    Date  of  app!., 
.l.ui.  11".  L914. 
Finely  comminuted  coniferous  wood  is  heated  to 
a  temperature  below  100°  C.  and  subjected  to  tli«' 

action  of  tile  mixed  vapours  obtained  by  passing 
steam  into  a  bath  of  oil  of  turpentine.  The 
vapours  are  condensed  In  such  a  way  that  the 
wood  is  exposed  to  the  joint  action  of  water  and 
oil  of  turpentine  at  their  boiling  points  until  the 
resin  and  oils  are  sufficiently  extracted.  The 
amount  of  oil  of  turpentine  used  for  extraction 
must  be  greater  than  the  amount  normally  present 
In  the  wood. — A.  dk  \Y. 

Titanium  oridc  paint  and  pigment  and  process  of 
making  same.  L.  B.  Barton,  Niagara  Falls, 
N.Y..  assignor  to  The  Titanium  Allov  Manu- 
facturing Co.,  New  York.  U.S.  I'at.  1,251,170, 
Dec.  25,  1917.     Date  of  appl.,  Mar.  25,  1916. 

See  Eng.  Pat.  108,805  of  1917  ;  this  J.,  1917,  1055. 

{Varnished]  decorative  surfaces  ;    Treatment  of . 

(..  11.  Iladlield,  Mitcham.  and  A.  E.  Bawtree, 
Sutton,  Assignors  to  Hadflelds  (Merton)  Ltd., 
Mitcham.  f.S.  Pat.  1,252,001,  Jan.  1,  1918. 
Date  of  appl.,  Sept.   18,   1917. 

See  Eng.  Pat.  109,657  of  1916  ;  this  J.,  1917,  1139. 

Method  of  treating  mine  wafer  containing  sulphuric 
acid  and  iron  salts  [and  obtaining  a  pigment]. 
U.S.  Pat.  1,251,561.    See  XIXb. 


XIV.— INDIA-RUBBER  J      GUTTA-PERCHA. 

Patents. 

Coagulating  [nibber]  latex  ;    Process  and  apparatus 

for .       Ldntner    &    Co.,    Ltd.,    Amsterdam, 

Netherlands.  Eng.  Pat.  108,298,  Oct.  27,  1916. 
(Appl.  No.  I"5,342  of  1916.)  Under  Int.  Conv., 
July  27,  1916. 

LiATEX  treated  with  sulphur  dioxide,  either  gaseous 
or  in  aqueous  solution,  is  transferred  to  tanks, 
where  it  coagulates  after  the  lapse  of  one  hour  or 
more  according  to  the  proportion  of  sulphur 
dioxide  used.  An  apparatus  Is  described  for  use 
with  gaseous  sulphur  dioxide  ;  the  gas  produced 
by  burning  sulphur  in  a  stove  is  led  into  a  vessel 
.half  filled  with  latex  and  fitted  with  a  gauge  glass. 
During  the  treatment  with  the  gas  the  latex  is 
allowed  to  flow  from  the  vessel  and  at  the  same 
rate  fresh  latex  enters  from  a  tank,  so  that  the 

§rocess  is  continuous.  The  stream  of  treated  latex 
ows  into  a  suitable  receptacle  and  is  thence 
transported  to  the  coagulation  tanks.  (Reference 
is  directed  in  pursuance  of  Sect.  7,  Sub-sect.  4, 
of  the  Patents  and  Designs  Act,  1907,  to  Eng. 
Pats.  16,728  and  18,062  of  1913  ;  this  J.,  1914, 
758.)— D.  F.  T. 


Rubber    articles ;      Process    of     ornamenti 


ng 


....,.,.,  ..........       ,  JL       .v^^.«  V,  ~.     ......  .~ -J 

F.  J.  Creque,  Cuvahoga  Falls,  Ohio.  U.S.  Pat. 
1,251,182,  Dec.  2o,  1917.  Date  of  appl.,  July  25, 
1917. 

The  surface  of  a  rubber  article  is  distorted  or 
wrinkled  whilst  on  its  form  by  immersion  in  a 
rubber  solvent ;  when  the  article  is  subsequently 
dipped  in  a  colouring  solution  the  swollen  portions 
absorb  more  of  the  colour  than  do  the  portions 
which  remain  tight  on  the  form. — D.  F.  T. 

Rubber  substitute  and  process  of  maki7ig  the  same. 
W.  W.  Carter,  Needham,  Mass.  U.S.  Pats. 
(a)  1,251,862  and  (B)  1,251,863,  Jan.  1,  1918. 
Dates  of  appl.,  Mar.  29  and  30.   1917. 

(A)  A  nVBUEr.  substitute  is  prepared  by  mixing 
a   sulphonate   and    a    polymerisable    oil    together 


with  a  substance  adapted  to  neutralise  any  free 
acid,  this  substance  being  provided  with  a  pro- 
tective coating.  The  sulphonate  and  polymeris- 
able oil  give  rise  to  a  gelatinous  product,  and  the 
protective  coating  on  the  neutralising  substance 
prevents  this  from  exerting  its  influence  until 
after  the  completion  of  the  main  reaction,  (b) 
The  reaction  product  of  a  polymerisable  oil, 
such  as  Chinese  wood  oil,  with  sulphonates  derived 
from  tar  acids,  is  submitted  to  the  action  of 
formaldehyde  or  some  equivalent  substance ; 
it  is  then  washed  and  dried. — D.  F.  T. 


XV.— LEATHER  ;  BONE  ;  HORN  ;  GLUE. 

Gelatin;     Swelling    >f i»   polybasic   acids   and 

their  salts.  M.  H.  Fischer  and  M.  O.  Hooker. 
J.  Amer.  Chem.  Soc.  191S,  40,  272 — 292. 

The  absorption  of  water  by  gelatin  was  deter- 
mined in  different  concentrations  of  the  primary, 
binary,  and  ternary  salts  of  phosphoric,  citric, 
and  carbonic  acids,  and  in  solutions  varying  from 
pure  acid  to  pure  alkali  (sodium  hydroxide)  for 
the  same  three  acids.  The  absorption  is  greatest 
in  pure  acids  and  alkali,  decreasing  considerably 
in  the  presence  of  salts,  and  with  certain  salts 
at  high  concentrations,  it  is  less  than  in  pure  water. 
From  a  certain  minimum  there  is  a  progressive 
increase  in  the  absorption  with  increase  of  the 
acid  or  alkali  content  of  the  mixture,  (See  also 
J.  Chem.  Soc,  March,  1918.) — L.  A.  C. 

Fibrin  ;     Swelling   of ■  in   polybasic    acids   and 

their  salts.  M.  H.  Fischer  and  M.  Berzinger. 
J.  Amer.  Chem.  Soc,  1918,  40,  292—303. 

Experiments  in  the  absorption  of  water  by  fibrin 
in  acid  and  alkaline  solutions  containing  the  acid 
salts  (using  phosphoric  and  citric  acids)  gave 
essentially  the  same  results  as  when  gelatin  was 
used  (see  preceding  abstract),  with  the  exception 
that  the  points  of  minimum  absorption  corres- 
ponded to  a  different  acid  content  in  the  solution. 
(See  also  J.  Chem.  Soc,  March,  1918.)— L.  A.  C. 

Gelatin  ;     Liquefaction    or    "  solution  "    oj in 

poli/basic  acids  and  their  salts.  M.  H.  Fischer 
and  W.  D.  Coffman.  J.  Amer.  Chem.  Soc, 
1918,  40,  303—312. 

Experiments  showed  that  there  is  a  progressive 
increase  in  the  tendency  of  gelatin  to  dissolve 
in  mixtures  of  the  salts  of  polybasic  acids  as 
the  amount  of  acid  or  alkali  in  these  mixtures 
is  increased  from  a  given  low  point.  This  shows 
that  hydration  and  "  solution  "  of  a  protein  are 
nob  the  same  thing  ;  if  they  were,  the  addition  of 
an  acid  or  alkali  to  a  solution  should  cause  it  to 
gel,  for  this  causes  increased  hydration  (see  pre- 
ceding abstracts).  (See  also  J.  Chem.  Soc,  March, 
1918.)— L.  A.  C. 

Fibrin;    Swelling  of in  acids.     I.      Colloidal 

behaviour;  The  molecular  mechanism  of — • — ■. 
R.  C.  Tolman  and  A.  E.  Steam.  J.  Amer.  Chem. 
Soc,  1918,  40,264—271. 

Experiments  were  performed  to  determine  the 
swelling  of  fibrin  in  various  solutions  of  acids 
and  salts  and  the  adsorption  of  acids  from  the 
solutions  by  the  fibrin,  with  a  view  to  investigating 
the  molecular  mechanism  by  which  such  swellings 
and  reductions  in  swellings  are  brought  about. 
The  main  points  in  the  theory  advanced,  which 
is  in  accordance  with  the  results  obtained,  are  : 
Colloids  have  a  marked  tendency  to  adsorb 
hydrogen  ions  from  acid  solutions  and  hydroxyl 
ions  from  alkaline  solutions.  In  an  acid  solution, 
the  adsorbed  hydrogen  ions,  together  with  a 
corresponding  number  of  anions,  form  a  "  double 
layer  "  on  the  walls  of  the  pockets  in  the  interior 
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of  the  gel  and  this  leads  to  swelling  and  imbibition 
of  water  by  electrostatic  repulsion.  The  addition 
of  H  strong  electrolyte  furnishes  ions  in  the  interior 
of  the  pockets  which  will  tend  to  arrange  them- 
selves so  as  to  neutralise  the  electric  fields  of  the 
adsorbed  layers,  bringing  about  a  reduction  of 
the  swelling.  The  addition  of  a  neutr.il  salt  to  an 
acid  solution  tends  to  neutralise  the  electric  field 
of  the  adsorbed  acid,  and  hence  makes  it  easier  ' 
for  more  acid  to  get  to  the  surface  of  the  pockets, 
leading  to  increased  adsorption.  Salts  with 
multivalent  ions  are  more  effective  in  reducing 
swelling  than  salts  with  univalent  ions,  a  divalent 
ion  taking  up  no  more  room  than  a  univalent 
ion,  but  being  twice  as  effective  in  neutralising 
the  electric  field.  (Se3  also  J.  Chem.  Soc,  March, 
1918.}—  L.  A.  C. 

Patents. 

Bichromates  [from  spent  tanning  liquors];    Process 

for  reclamation  of .     C.  W.   Tucker,  Xorth 

Andover.  Mass..  and  T.  A.  Kellev.  Lvnn.  Mass. 
Eng.  Pat.  105.222,  Jan.  25.  1917.  (Appl.  Xo. 
1291  of  1917.)  Under  Int.  Conv.,  Mar.  25,  1916. 

Sodium  or  potassium  bielironiate  is  reclaimed 
from  spent  chrome  tanning  liquors  by  mechanically 
removing  foreign  matters  in  suspension,  e.g.,  by 
means  of  aluminium  hydroxide,  and  evaporating 
to  remove  the  less  soluble  and  deleterious  salts 
whilst  retaining  the  chromates  in  solution.  An 
alkali  carbonate  may  be  used  to  precipitate  the 
alkaline  earths  before  evaporating  the  solution. 

— F.  W.  A. 

Glue  [jrom  starch]  ;   Process  of  making .    F.  G. 

Perkins,  Lonsdale.  Pa..  Assignor  to  Perkins  Glue 
Co.  U.S.  Pat,  1.251.275,  Dec.  25,  1917.  Date 
of  appl.,  De<.  26,  1913. 

Joinek's  glue  is  made  by  stirring  starch,  water, 
and  "  solvent  "  in  a  water-jacketed  vessel.  Steam 
is  injected  into  the  water  in  the  jacket  so  as  to 
heat  the  mixture  to  a  temperature  below  that  of 
the  bursting  point  of  the  starch,  and  the  heating 
is  checked  subsequently  so  as  to  prevent  over- 
cooking of  the  glue  after  it  has  been  dissolved. 

—A.  B.  S. 


XVI.— SOILS;  FERTILISERS. 

Soil;    Absorption    of   cations   and   anions   by- 


A.  De  Dominicis,  G.  Mammano,  and  L.  Diaferia. 
Annali  della  Regia  Scuola  Supr.  di  Agric.  Portici, 
1916,  13,  26.     Bull.  Agric.  Intell.,  1917,  8,  1064. 

Five  different  soils  were  used ;  chlorides  of 
ammonium,  potassium,  sodium,  calcium,  magne- 
sium, aluminium,  and  trivalent  iion  were  tested 
for  the  absorption  of  the  cations,  and,  for  the 
absorption  of  the  anions,  chloride,  nitrate,  nitrite, 
sulphate,  carbonate,  silicate,  monoh  v drogen  phos- 
phate, and  aluminate  of  sodium  were  used.  The 
results  show  that  soil  absorbs  the  cations  without 
exception,  those  most  largely  absorbed  being  iron 
and  aluminium.  The  anions  were  also  absorbed 
without  exception,  the  absorption  in  some  cases 
equalling,  and  even  exceeding,  that  of  the  cations, 
though  with  certain  soils  the  chloride  and  nitrate 
ion  showed  a  negative  absorption.  The  anions 
are  absorbed  by  amorphous  compounds  charged 
with  positive  electricity  and  the  cations  bv  amor- 
phous compounds  charged  with  negative  electricity. 
Both  in  the  case  of  the  anions  and  the  cations  the 
univalent  ions  are  less  absorbed  than  the  divalent 
and  these  in  turn  less  than  the  trivalent  ions.  The 
results  show  that,  in  the  absorbent  capacity  of 
the  soil,  the  physical  character  is  the  decisive 
factor. — W.  G. 


Soil  acidify  and  the  hydroh/lic  ratio  in  soils.    C.  H. 

Spurway.  J.  Agric.  Re's.,  1917,  11, 659 — 672. 
A  NUMBER  of  acid  and  alkaline  soils  from  glaciaP 
formations  were  examined  and  a  definite  relation- 
ship was  found  between  the  ratio  of  calcium  to 
iron  and  aluminium  soluble  in  .Y  '.">  hydrochloric 
acid,  and  the  soil  reaction.  All  acid  soils  have 
ratios  CaO  :  (Fe^O,  -fALOj)  above  1  :  l'S  and  all 
the  alkaline  soils  have  ratios  below  this  figure. 
The  lime  requirement  of  such  acid  soils  may  be 
computed  by  calculating  the  amounts  of  calcium 
oxide  necessary  to  add  to  the  soil  to  bring  this 
ratio  to  1  :  V3.  The  results  so  obtained  agree 
closely  with  those  from  the  indirect  titration 
method.  An  indirect  titration  method  is  described 
in  which  certain  fixed  quantities  of  a  standardised 
calcium  hydroxide  solution  are  allowed  to  react 
separately  with  varying  amounts  of  soil.  The 
concentrations  of  soil  and  solution  giving  a  neutral 
reaction  are  determined  either  by  electrical  resist- 
ance measurements  or  by  the  colour  reaction  with 
phenolphthalein.  (See  also  J.  Chem.  Soc,  March, 
1918.)— W.  G. 

Basic  slag  and   rock   phosphates  ;    Trials  on   grass 

land   icith   open-hearth .      G.    S.    Robertson. 

J.  Bd.  Agric,  1918,  24,  1077— 10S6. 

The  results  are  given  for  the  first  two  years  of  a 
six  years'  comparative  field  test  of  the  relative 
value  of  low  and  high  citric-soluble  phosphates 
when  applied  to  grass  land.  A  high-grade  basic 
slag,  Gafsa  rock  phosphate,  open-hearth  basic 
slag  (fluorspar  slag,  45%  citric-solubility),  and  two 
low-grade,  high  citric-soluble  slags  were  compared 
on  three  clay  soils.  On  all  three  soils  the  fluorspar 
slag  gave  very  satisfactory  results.  On  only  one- 
soil  did  the  high  citric-soluble  slag  give  results 
appreciably  superior  to  the  low  citric-soluble 
phosphate.  The  author  advocates  that,  as  far  as 
possible,  open-hearth  basic  slag  should  be  utilised 
for  improving  poor  pasture  and  meadow  hay  land. 
Fineness  of  grinding  is  essential. — W.  G. 

Phosphates  ;  Conversion  of  insoluble  into  "  soluble  "" 

.     A.  M.  Johnston.      J.  Chem.,  Met.,    Min. 

Soc,  S.  Afr.,  1917,  18,  140 — 141. 

A  sample  of  Saldanha  Bay  phosphate  contained 
20-6%  of  total  and  0-4%  of  "  soluble  "  phosphoric 
anhydride.  On  fusing  a  finely  powdered  mixture 
of  25  grms.  of  the  sample  with  15  grms.  of  calcium 
carbonate  for  lihoursat  1100°  C.  the  resulting  mass 
(29  grms.)  contained  17-2%  of  total  and  6-4%  of 
"  soluble  *'  phosphoric  anhydride.  A  mixture  of 
25  grms.  of  the  sample,  17  i  grms.  of  sodium  bi- 
sulphate,  and  li  grms.  of  powdered  coke  was 
finely  pulverised  and  heated  in  a  crucible  for  about 
an  hour  at  1100°  C.  (see  Hall's  "  Fertilisers  and 
Manures,"  p.  135).  The  friable  mass  (36  grms.) 
was  powdered,  and  treated  with  three  successive 
portions  of  about  200  cc.  of  water.  The  dried 
insoluble  portion  (34  grms.)  contained  13-S%  of 
total  and  12-4%  of  "soluble"  phosphoric  an- 
hydride, the  "  soluble  "  phosphate  being  deter- 
mined by  agitating  2  grms.  of  the  material  for 
30  mins.  with  200  cc  of  2°0  citric  acid  solution. 
The  total  phosphate  left  in  the  mass  after  washing 
with  water  represented  91%  of  the  "soluble" 
phosphate  and  SI -8%  of  the  total  phosphate  in 
the  mineral.  On  a  large  scale  the  conversion  would 
be  best  effected  by  the  use  of  a  reverberatory  pan 
furnace,  or  by  converting  the  mixture  into  bri- 
quettes, with  or  without  the  addition  of  molasses, 
and  burning  it  in  an  oven. — C.  A.  M. 

Germination  ;  Influence  of  metallic  salts  on in 

the  presence  oi  calcium.     L.   Maquenne  and  E. 
Demoussy.     Comptes  rend.,  1918,  166,  S9 — 92. 

The  chlorides  of  sodium,  potassium,  strontium, 
barium,  manganese,  and  lead,  and  the  sulphates 
of    ammonium,    magnesium,    zinc,    and    copper,. 
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function  as  antagonists  to  calcium  in  germination. 
in  the  same  wav  as  calcium  behaves  as  anti-toxic 
to  them.     (See  also  J.  Chem.  Soc,  March.  191s.) 

— W.  G. 
Patents. 

Phosphate  material :  Process  of  treating .     H. 

Bramenberg,  jun..  Assignor  to  0.  Allen,  Los 
Angeles,  CaL  U.S.  Pat.  1,251,742,  Jan.  1.  1918. 
Date  of  appL,  June  21,  1917. 

l-'iM-i  y  powdered  rock  phosphate  la  intimately 
mixed  with  an  ammonium  salt  ami  heated  to  form 
ammonium  phosphate.  Claim  is  also  made  for  a 
fertiliser  comprising  powdered  rock  phosphate  and 
ammonium  sulphate.  —  W.  C 

Arid  calcium  phosphates  [mijiernhosphate] ;  ProotBB 

of  making .     II.  Blumenberg,  jun..  Assignor 

t<>  C.  Mien,  Los  Angeles,  CaL  U.S.  Pat. 
1,262,318,  Jan.  1.  1918.  "  Date  of  appL,  June  7, 
1917. 
t'u.i'M!i;ni's  phosphate  material  or  phosphate 
rock  is  treated  with  ammonium  carbonate  or  with 
ammonia  and  carbon  dioxide  in  the  presence  of 
water,  calcium  carbonate  and  ammonium  phos- 
phate being  formed.  The  ammonium  phosphate 
is  separated  from  the  mixture  and  heated  to  drive 
off  ammonia  and  leave  phosphoric  acid,  with 
which  is  mixed  powdered  phosphate  material  in 
proportion  to  produce  acid  calcium  phosphate. 

— \V.  (t. 

Bacterial  product  [fertiliser]  and  process  of  preparing 
same.  (J.  11.  Earp- Thomas,  Glen  Ridge,  N.J. 
I  .a  Pat  1,252,332,  Jan.  1,  1918.  Date  of 
appl..  Mar.  3l>,  11117. 

Tm:  product  consists  of  granules  of  humus  inocu- 
lated with  bacteria  beneficial  to  soil,  e.g.,  nitro- 
bacteria, and  coated  with  a  protective  substance, 
the  adherent  coating  being  superficially  treated 
to  prevent  the  granules  from  sticking  together. 
An  acid  or  basic  mineral  fertiliser  may  be  mixed 
with  the  coated  particles. — W.  G. 

Fertilisrm.  J.  O.  Lipman,  New  Brunswick,  X..T., 
U.S.A.  Bng.  Pat.  104,174,  Feb.  7,  1917. 
(AppL  No.  l^Sl  of  1917.)  Under  Int.  Conv., 
Feb.  17,  1916. 

See  U.S.  Pat.  1,222,112  of  1917  ;  this  J.,  1917,  560. 


XV1I.-SUGARS  ;  STARCHES;  GUMS. 

Sugars  ;  Auto-oxidation  of .     L.  Berczeller  and 

V..  Szego.     Biochem.  Zeits.,   1917,  84,  1—36. 

Mkthy lenb-biate  and  some  other  substances  pro- 
mote the  oxidation  of  sugar  when  shaken  in 
alkaline  solution  with  air.  Charcoal  was  found  to 
promote  oxidation  by  alkaline  copper  solutions. 
{See  also  J.  Chem.  Soc'..  March,  1918.)— S.  B.  S. 

Monosaccharides  :  Influence  of  different  compotmds 

on   the  destruction   of by  sodium  hydroxide. 

and  o.i  the  inversion,  of  sucrose  by  hydrochloric 
acid.  II.  I.  Waterman.  Proc.  k.  Akad. 
Wetensch.  Amsterdam,  1918,  20,  382—391. 
Amino-  \rms  retard  on  the  one  hand  the  destruc- 
tive action  of  sodium  hydroxide  on  dextrose,  and 
on  the  other  hand  the  inversion  of  sucrose  by 
hydrochloric  acid.  Amines  are  without  influence 
on  the  destruction  of  dextrose  by  alkali  but  retard 
the  inversion  of  sucrose  bv  acid.  (See  also  J. 
Chem.  Soc,  .March,  1918.)— W.  G. 

Lactose.     A.  Smits  and  J.  Gillis.     Proc.  K.  Akad. 
Wetensch.    Amsterdam,    1818,    20,   520 — 532. 

A  DISCUSSION  of  the  relationship  between  the 
a-  and  ,3-anhydrous  forms  and  the  hydrate  of 
iactose.     (See  also  J.  Chem.  Soc,  March,  1918.) 

— W.  G. 


Adsorption  compounds  and  adsorption.  I.  The 
starch-iodine  complex,  L.  Berczeller.  Biochem. 
Zeits.,  1917,  84,  106—117. 

Tm-:  presence  of  potassium  iodide  is  not  necessary 
for  formation  of  the  complex.  Starch  takes  up  more 
iodine  at  lower  than  at  higher  temperatures,  and 
the  adsorption  equilibrium  Is  attained  more 
rapidly  in  dilute  than  in  concentrated  solution. 
(See  also  J.  Chem.  Soc,  March,  1918.)— S.  B.  S. 


Dextrine;     Analysis  of   commercial 


M.    C. 


l.amt.  and  A.   Harvey.     J.  Soc.  Dyers  and  Col., 

1918,  34,  10—11. 
The  following  determinations  are  carried  out: 
Moisture.  5 — 6  grms.  is  dried  at  100°  C.  in  an 
air-oven  for  1  hrs.  Ash.  The  residue  from  the 
preceding  determination  is  incinerated  at  as  low  a 
temperature  as  possible.  Water-soluble  matter. 
10  grms.  is  shaken  with  cold  water,  allowed  to 
stand  overnight,  an  aliquot  portion  of  the  filtrate 
evaporated ,  and  the  residue  dried.  Reducing  sugar. 
Determined  in  a  portion  of  filtrate  from  preceding 
I  estimation,  using  Fehling's  solution  and  calculating 
to  dextrose  (maltose  is  only  present  in  dextrins 
manufactured  by  a  diastase  process,  a  method  not 
frequently  used  commercially).  Starch.  Free 
starch  is  tested  for  by  the  iodine  reaction  in  the 
portion  insoluble  in  cold  water.  The  results  of  a 
number  of  analyses  show  that  dextrins  are  liable 
to  considerable  variation  in  composition,  and  the 
following  analytical  standards  for  commercial 
dextrins  are  suggested  :  Moisture,  8 — 10%  ;  asb, 
0-1—0-3%;  water-soluble  matter,  75—85%; 
dextrose,  up  to  8%.  After  allowing  for  any 
dextrose  and  soluble  ash,  the  water-soluble 
matter  may  be  taken  to  represent  the  dextrin. 
The  sample  should  give  a  neutral  reaction.  The 
duker  coloured  samples  contain  the  highest, 
proportion  of  water-soluble  matter  ;  very  dark 
samples  frequently  contain  a  high  proportion  of 
dextrose  ;  buff-coloured  dextrins  are  preferable 
to  white  samples,  as  they  are  not  so  likely  to  contain 
a  large  quantity  of  unconverted  starch.— F.  W.  A. 

Patents. 

Decolorising  agents  [charcoal] ;    Process  of  making 

[from    molasses]    and    the    products    thereof. 

H.  L.  Lyon  and  S.  S.  Peck,  Honolulu,  Hawaii. 
U.S.  Pat.  1,251,516,  Jan.  1,  191S.  Date  of 
appl.,  Sept.  20,  1915.     Renewed  May  26,  1917. 

A  decolorising  material  is  produced  by  treating 
molasses  with  sulphuric  acid  until  charring  takes 
place  and  removing  the  soluble  substances. 
Whenever  activity  diminishes,  the  treatment  with 
sulphuric  acid  may  be  repeated.  A  "  body-giving 
agent  "  may  be  coated  or  impregnated  with  the 
carbon. — L.  A.  C. 

Process  oi  making  glue  [from  starch].     U.S.   Pat. 
1,251,275.  '  See  XV. 


XVIII.— FERMENTATION    INDUSTRIES. 


I.. 


Starch;     Precipitation    of hi/    diastase 

Berczeller.     Biochem.   Zeits.,   1917,  84,  37 — 11. 

The  amount  of  starch  precipitated  when  its 
solutions  are  treated  with  diastase  depends  on  the 
previous  treatment  of  the  solutions.  The  author 
ibes  the  action  to  the  aggregation  of  colloidal 
particles.  Diastatic  action  diminishes  the  vis- 
cosity and  thus  promotes  precipitation  of  the 
larger  particles  as  they  are  formed.  (See  also 
J.  Chem.  Soc,  March,  1918.)— S.  B.  S. 

Diastases  ;    Action  of  oxidising  and  reducing  sub- 
stances on -.      L.    Berczeller   and   E.   Fodor. 

Biochem.  Zeits.,  1917,  84,  12 — 19. 

Dilute     permanganate,     iodine,     and     hydrogen 
peroxide  solutions  inhibit  the  action  of  diastase. 
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The  slight  acceleration  by  formalin  is  due  to  the 
presence  of  formic  acid.  (See  also  J.  Chem.  Soc, 
March,  1918.)— S.  B.  S. 

Enzymes  ;  Periodic  phenomena  in  ihe  action  of  ■ 


as  a  result  of  their  colloidal  nature.    J.  T.  Groll. 
Kolloid-Zeits.,  1917,  21,  138—148. 

Periodic  variations  in  the  activity  of  urease, 
extracted  from  soya  beans,  have  been  observed 
in  experiments,  in  which  the  activity  was  measured 
from  day  to  day  by  Van  Slyke's  method.  The 
enzyme  preparations  were  kept  at  constant  tem- 
perature varying  from  35°  to  65°  C.  The  period- 
icity is  no  longer  apparent  at  the  last>mentioned 
temperature  and  the  activity  then  decreases 
continuously.  The  observations  seem  to  show 
that  the  decomposition  of  the  enzyme  which 
follows  a  normal  course  at  65°  C.  is  complicated 
at  lower  temperatures  by  a  periodic  change  which 
is  supposed  to  be  connected  with  the  colloidal 
nature  of  the  enzyme.  Other  enzymes,  for 
example  lipase,  appear  to  show  the  same  pheno- 
menon, and  as  the  result  of  the  investigation  of 
colloidal  metals  with  respect  to  their  catalytic 
activity  towards  hydrogen  peroxide,  it  is  said 
that  these  inorganic  enzymes  show  similar  effects 
under  certain  conditions.  To  explain  the  period- 
icity is  is  suggested  that  the  colloids  are  sub- 
jected to  periodic  changes  in  respect  of  their  degree 
of  dispersity. — H.  M.  D. 

Water-soluble  accessory  growth-promoting  substance 
in    yeast.     Drummond.     See    XIXa. 

Formation  of  [lipolytic']  esier-hydrolysing  substances 
by  the  action  of  alkali  on  proteins.  Hulton- 
Frankel.     See  XIXa. 


XIXa.— FOODS. 

Flour  ;  Soluble  nitrogenous  substances  as  an  index 

of    the    baking  value   of E.    Kousseaux   and 

M.  Shot,     Comptes  rend.,  1918,  166,  190—192. 

The  most  favourable  proportion  of  soluble  nitrogen 
with  respect  to  total  nitrogen  in  flour  is  about 
16 — 17%.  Flours  with  this  proportion  of  soluble 
nitrogen  absorb  water  well  and  the  dough  has  a 
good  plasticity.  If  the  proportion  of  soluble 
nitrogen  rises  or  falls  too  much  the  flour  is  likely 
to  show  bad  baking  qualities.  If  the  total 
nitrogen  rises  too  much  the  flour  is  worked  with 
great  difficulty. — W.  G. 


Milk  ;    Proteins   of    cotv's  ■ 


T.    B.    Osborne, 


A.  .T.  Wakeman,  C.  S.  Leavenworth,  and  O.  L. 
Nolan.     J.  Biol.  Chem.,  1918,  33,  7—17. 

When  precipitated  lactoglobulin  containing  2-2% 
of  phosphorus  is  digested  with  alcohol,  a  phos- 
phatide appears  to  be  split  off  and  the  remaining 
coagulated  lactoglobulin  contains  only  0-24%  of 
phosphorus.  A  similar  cleavage  of  phosphatide 
occurs  in  the  case  of  vitellin,  and  the  authors 
suggest,  that  these  so-called  globulins  are  really 
lecithalbumins  or  mixtures  of  proteins.  Lact- 
albumin  is  practically  free  from  phosphorus. 
Although  traces  of  proteoses  can  always  be 
isolated  from  cow's  milk,  it  is  uncertain  whether 
these  substances  are  present  as  tuch  in  the  fresh 
milk  or  are  formed  from  the  proteins  by  the 
reagents  employed  for  their  isolation.  Siegfried's 
"  nucleon  "  (Z.  physiol.  Chem.,  1895-6,  21,  360)  is 
probably  a  mixture  of  uncoagulable  protein  and  a 
still  unidentified  organic  substance  which  yields 
phosphoric  acid  on  hydrolysis.  By  extraction  of 
precipitated  cascinogen  with  alcohol,  a  new 
protein  is  obtained  which  resembles  the  gliadin 
of  wheat  in  its  solubility  in  50% — 70%  alcohol. 
(See  also  J.  Chem.  Soc,  March,  1918.)— H.  W.  B. 


Milk ;    Adenine   and   guanine    in   coic's .     C. 

Voegtlin  and  C.   P.   Sherwin.     J.   Biol.   Chem., 
1918,  33,  145—149. 

Cow's  milk  contains  5  mgrms.  of  adenine  and? 
1 0  mgrms.  of  guanine  per  litre.  These  values  may- 
be considered  as  minimum  values,  because  the- 
method  of  isolation  of  these  aminopurines  is  not 
j   quantitative. — H.  W.  B. 

i    Lactic  organisms  ;  Proteolytic  activity  of .     777. 

and   IV.     C.    Gorini.      Atti   R.   Accad.    Lincei, 
1917,  [V],  26,  ii,  195—199,  223—227. 

j   In  investigations  on  the  proteolytic  and  coagulating 
actions  of  lactic  acid  bacteria  on  milk,  it  is  essential 
i   that  the  latter  be  not  sterilised  by  heating  too  long- 
|   or  at  too  high  a  temperature,  since  otherwise  it  is 
not  readily  acted  on  by  the  enzymes  of  the  micro- 
organisms.    The    sterilisation    should    modify    as- 
!   little  as  possible  the  original  white  colour  of  the 
I   milk  and  is  best  effected  in  steam  at  the  ordinary 
pressure   for    15 — 20   minutes   on    each    of    three- 
successive  days  ;   before  use  the  milk  should  be- 
tested  to  ascertain  if  it  is  free  from  bacteria. 

— T.  H.  P. 

Dietary-essential,    water-soluble    B ;    Study    of    the- 

■ in    relation    to    its    solubility    and    stability 

towards    reagents.     E.  '  V.     McCollum    and     N. 
Simmonds.     J.  Biol.  Chem.,  1918,  33,  55—89. 

The  authors  describe  experiments  designed,  to- 
reveal  a  method  for  the  isolation  of  the  food 
accessory  substance,  termed  "  water-soluble  B," 
the  lack  of  which  leads  to  the  development  of 
polyneuritis.  Polyneuritis  can  be  produced  in  rats- 
by  feeding  on  a  diet  which  is  complete  in  all 
respects  except  in  content  of  water-soluble  B. 
Extracts  of  a  material  rich  in  water-soluble  B, 
which  had  been  prepared  in  various  ways,  were- 
administered  to  rats  before  and  after  the  onset  of 
polyneuritis,  and  the  results  clearly  indicated  that 
water-soluble  B  is  not  extracted  directly  from 
beans,  wheat  germ,  or  pig's  kidney  by  ether, 
benzene,  or  acetone,  but  is  readily  extracted  by 
alcohol,  and  that  after  being  removed  by  alcohol 
and  deposited  on  an  inert  material,  such  as  dextrin, 
it  is  then  soluble  in  benzene  and  slightly  soluble- 
in  acetone. — H.  W.  B. 

1'east  ;   Water-soluble    accessory    growth  promoting 

substance  in .     J.  C.  Drummond.     Biochern. 

J.,  1917,  11,255—271. 

Experiments  were  made  with  young  rats  fed  on 
a  basal  diet  free  from  water-soluble  accessory- 
foodstuff,  so  that  growth  was  inhibited.  Addition- 
of  small  quantities  of  dried  yeast  or  of  yeast 
extract  ("  Marmite  ")  to  the  diet  caused  a  re- 
sumption of  normal  growth  (cp.  Seidell,  this  J., 
1917,  562).  Dried  yeast  retained  this  stimulating 
power  practically  unimpaired  after  extraction  with 
ether  or  absolute  alcohol,  though  70%  alcohol 
appeared  to  remove  some  of  the  active  substance. 
A  loss  of  activity  followed  dialysis  of  the  yeast 
extract,  i.e.,  the  accessory  factor  passed  through 
the  septum.  Heating  of  the  yeast  or  juice  for 
30  mins.  at  100°  C.  had  no  effect,  but  heating  at 
120°  C.  in  an  autoclave  caused  a  partial  loss  of 
stimulating  power.  The  activity  of  the  yeasts 
extract  was  scarcely  weakened  by  boiling  with  1  % 
of  hydrochloric  acid  or  by  the  prolonged  action- 
of  5  %  sodium  hydroxide  at  ordinary  temperatures. 
Commercial  meat  extract  ("  Lemco  ")  was  found 
to  be  destitute  of  the  water-soluble  accessory 
growth-promoting  factor.  The  repeated  failures 
to  isolate  substances  of  this  class  in  the  pure 
condition  are  attributed  more  to  the  fact  that  they 
are  readily  removed  from  solution  by  precipitates, 
than  to  their  reputed  instability.  (See  also  J.  Chem. 
Soc,  March,  1918.)— J.  H.  L. 
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Knfirin  :     Nutritive    properties    of  ■ 


.     A.     G. 
Gtbgan.     J.  Biol.  Chem'.,  1018,  33,  151—159. 

Kafikin  (sec  this  J.,  1H17,  158)  is  the  chief  protein 
in  kafir,  one  of  tin-  sorghum  grains  of  America. 
It  la  deficient  in  lysine  and  cystine,  and  '■its  fed 

(■ii  a  diet  in  which  katirin  is  the  only  protein  do 
not  grow,  unless  lysine  is  also  added.  The  subse- 
quent Addition  oi"  cystine  slightly  increases  the 
rate  of  growth. — H.  W.  B. 

Ester-hydrolyring  substances :  Formation  oi  [lipolytic] 

by  the  action  ul  alkali  on  proteins.     F.  Ilulton- 

Frankel.     J.  Biol,  t'hem.,  1817,  32,  395—107. 

Falk  (this  J.,  1917,  H7I)  has  shown  that  some 
proteins   when   treated    with    alkali    acquire    ester- 

nydrolyBmg  properties.  Experiments  with  alkali 
of  different  concentrations  showed  that  in  the  case 
of  casein,  gelatin,  and  egg  albumin,  the  greatest 
ester-hydrolysing  activity  is  produced  by  the 
action  of  3.Y  alkali.  The  solutions  are  all  most 
active  at  a  hydrogen  ion  concentration  less  than 
10~T,  i.e..  when  the  reaction  is  slightly  alkaline. 
The  activity  of  the  solutions  is  not  much  affected 
by  the  duration  of  the  action  of  alkali  on  the 
protein  nor  by  the  temperature  at  which  such 
action  takes  place,  except  when  the  temperature 
is  unduly  high  (S0°  C.).  The  solutions  are  not 
rendered  inactive  by  boiling  and  their  action  on 
different  esters  shows  marked  differences.  Falk 
(foe.  cil.)  has  suggested  that  the  ester-hydrolysing 
activity  of  the  hydrolysed  proteins  is  clue  to  the 
presence  of  an  enol-iactim  structure,  and  the 
differences  in  activity  may  be  due  to  the  presence 
of  different  groupings  attached  to  the  sides  of  the 
enil-lactirn  Linkage.  The  following  proteins  when 
acted  upon  by  alkali  showed  ester-hydrolysing 
properties  :  casein,  gelatin,  egg  albumin,  castor 
Dean  globulin,  zein,  phaseolin,  edestin,  ovitellin, 
egg  globulin,  pseudoglobulin,  euglobulin,  soya 
be  m  globulin  and  ghitelin,  gliadin,  andlactalbumin. 
Solutions  obtained  by  hydrolysing  protein  with 
acid  do  not  exhibit  ester-hydrolysing  prop  erties 

llo  tnoolobin   [in  blood]  :  Colorimelric  estimation  of 

-.     \V.    \V.   Palmer.     J.   Biol.   Chem.,   1918, 

33,  119—126. 

The  blood  is  diluted  with  a  hundred  volumes  of 
0-4 %  ammonia  and  is  then  saturated  with  carbon 
monoxide.  It  is  compared  in  a  Duboscq  colori- 
meter with  a  standard  carbon  monoxide  haemo- 
globin solution  prepared  from  blood  of  known 
oxygen  capacity.  The  accuracy  of  the  estimation 
is  "usuallv  within  1  %.  (See  also  J.  Chem.  Soc, 
March,  1918.)— II.  W.  B. 

Lactose.     A.  Smite  and  J.  Gillis.     See  XVII. 

Lecithin.  I.  "  Hydrotecithin"  and  its  bearing  on 
the  constitution  of  cephalin.  Levcne  and  West. 
Sec  X  \ . 

Patents. 

Antiseptic  or  sterilising  agents  for  ttse  in  the  prc- 
n  rvative  treatment  of  meat.  A.  E.  Sherman, 
London.  Eng.  Pat.  112.473,  Oct.  5,  1916. 
(Appl.  No.  14,138  of  1916.) 

Before  being  chilled  for  cold  storage  treatment, 
meat  Is  exposed  to  an  atmosphere  containing  an 
antiseptic  gas  which  is  obtained  by  vaporising 
stearoptene,  C10H„O,  derived  from  Carum  copti- 
cum.  Thymus  vulgaris,  Monarda  punctata,  or 
similar  herbs.  A  still  more  active  agent  is 
obtained  by  vaporising  a  chlorinated  or  saline 
solution  containing  a  stearoptene  of  the  above- 
mentioned  formula.  By  this  means  the  freshness 
and  the  "  bloom  "  of  the  meat  are  retained  during 
the  cold  storage  treatment.     The  stearoptene  may 


be  incorporated,  with  a  binding  agent,  and  made 
into  tablets  graduated  in  size  so  as  to  yield  a 
sufficient  quantity  of  antiseptic  gas  for  a  chamber 
of  given  capacity. — C.  A.  M. 

Coffee  extract.  L.  Etaix,  Paris.  U.S.  Pat.  1,251,359, 

Dec.  25,  1917.     Bate  of  appl..  Feb.  25,  1915. 

See  Eng.  Pat.  2722  of  1915  ;  this  J.,  1915,  1268. 

Apparatus  for  cooling  and  drying  compressed 
materials  and  substances',  seeds  and  the  like  iiinl 
Jor  removing  dust  therefrom.  Eng.  Pat.  112.5)2. 
Seel. 

Method     of    prescreat  i  on .     U.S.     Pat.     1,252,090. 
See  XIXb. 


XIXb.— WATER  PURIFICATION ; 
SANITATION. 

Water  ;  Identification  and  determination  of  lead  in 

.      R.   Meldrum.     Chem.   News,    1918,    117, 

49—50. 

One  hundred  c.c.  of  the  sample  is  treated  with 
1  c.c.  of  2o %  acetic  acid,  and,  after  2  mins.,  1  c.c. 
of  saturated  hydrogen  s.ilphide  solution  is  added. 
The  coloration  obtained,  if  any,  is  compared  with 
that  given  by  a  known  amount  of  lead  under  the 
same  conditions.  In  preparing  this  comparison 
solution,  the  same  water  as  the  sample,  but  free 
trom  lead,  must  be  used, sin,  e  the  intensity  of  the 
lead  sulphide  coloration  is  largely  influenced  by 
the  saline  constituents,  etc.,  of  the  water.  Copper, 
if  present,  is  detected  by  means  of  ammonia,  and 
in  this  case  the  lead  must  be  identified  and 
estimated  bv  the  bichromate  method.  (See  also  J. 
Chem.  Soc,  March,  1918.)— W.  P.  S. 

Alkalis  in  drinking  water;  Determination  of  - 


M.    Wagenaar.     Pharm.    Weekblad,    1917,    54, 
1454—1455. 

The  method  of  Fresenius  involving  the  separation 
of  the  alkali  metals  is  too  tedious,  and  in  the 
indirect  method  the  errors  of  anilysis  accumulate 
in  the  result  (compare  Pharrn.  Weekblad.  1917, 
1115).  The  abbreviated  method  described  by  the 
author  (Phaim.  Weekblad,  1916,  233)  is  preferable. 
After  freeing  the  total  solids  from  silica,  iron,  and 
alumina,  calcium  is  precipitated  as  oxalate  and 
weighed  as  CaO,  the  residue  is  evaporated  with 
several  drops  of  sulphuric  acid,  and  the  ignited 
residue  of  alkali  sulphatesand  magnesium  sulphate 
weighed  ;  the  magnesium  content  is  then  deter- 
mined. Kolthoff  has  endeavoured  further  to 
simplify  the  method  by  using  the  insolubility  of 
calcium  sulphate  in  50%  alcohol,  in  which  the 
alkali  sulphates  and  magnesium  sulphate  dis- 
solve ;  it  was  found  difficult  to  extract  the  calcium 
sulphate  satisfactorily,  and  errors  are  introduced 
in  calculating  the  percentage  of  alkali.  As  the 
potassium  content  is  calculated  as  sodium,  it  is 
recommended  that  the  "  atomic  weight  "  of  the 
alkali  metal  be  taken  as  24  instead  of  23. — F.  W.  A. 

Dichloramine  T  ;  Solvents  for .     H.  D.  Dakin 

and  Dunham.      Brit.   Med.   J.,   Jan.   12,    1918. 
Pharm.  J.,  1918,  100,  82. 

Chlorinated  paraffin  wax  ("  chlorcosane  ")  is 
t^e  most  satisfactory  solvent  tor  dichloramine  T, 
solutions  of  8-5  to  10%  strength  being  obtainable. 
The  solvent  is  prepared  by  passing  chlorine  into 
paraffin  wax,  of  m.  pt.  50°  C.  or  higher,  at  120°  C, 
until  anincrease  in  weight  of  45  to  55%  is  attained. 

Case  of  poisoning  by  hydroflxwsilicic  acid  and 
detection  of  this  acid  in  animal  organs.  Spaeth. 
See  VII. 
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Colorimetric   estimation   of  haemoglobin   [in   Hood]. 
Palmer.     See  XIXa. 


Patents. 

Water;  Filtration  of .     F.  P.  Candy,  Cheam, 

Surrey.     Eng.    Pat.     112.672,    Jan.    22.     1017. 
(Appl.  No.  1061  of  1917.) 

In  a  mechanical  gravity  filter  of  the  type  in  which 
the  water  passes  at  a  high  speed  through  an  open 
filter  provided  with  means  for  cleaning  the  filtering 
medium  by  a  reverse  flow  of  water,  the  water  to 
1  le  lilt  ered  is  delivered  into  a  measuring  tank  above 
the  filter  from  which  it  flows  by  slotted  weirs 
into  the  filter.  A  float  in  a  chamber  in  the 
measuring  tank  is  connected  by  a  flexible  cord  to 
a  dial  indicator  which  shows  the  volume  of  water 
passing  over  the  weirs.  Tha  filter  is  maintained 
lull  of  water  by  a  regulating  valve  placed  on  the 
outlet  pipe  for"  the  filtered  water  and  connected 
with  a  float  on  the  water  at  the  top  of  the  filter. 
The  valve  also  regulates  the  rate  of  outflow 
according  to  the  level  of  the  water  above  the 
filtering  material,  and  at  its  extreme  positions  the 
float  brings  an  alarm  bell  into  action.  Rapidity 
of  filtration  is  effected  by  connecting  the  outflow 
pipe  to  a  suction  pump. — J.  H.  J. 

Water  containing  sulphuric   acid   and  iron    salts  ; 

Method  of  treating [and  obtaining  a  pigment]. 

W.     M.     Parkin,     Pittsburgh,     Pa.     U.S.     Pat. 
1,251,564,  Jan.  1,1918.  Date  of  appl.,  Apr.  5, 1916. 

Mine  waters  containing  iron  salts  and  free  acid 
are  treated  by  adding  pulverised  limestone  in 
sufficient  quantity  to  neutralise  the  acid  and  to 
precipitate  the  greater  part  of  the  iron.  The 
precipitate  is  separated  and  heated  to  179° — 
338°  C,  whereby  it  is  converted  into  a  finely  divided 
pigment  without  undergoing  any  grinding  opera- 
tion.— J.  H.  J. 


Preservation  ;    Method    of  ■ 


.  W.  P>.  Clavton, 
Evanston,  111.  U.S.  Pat.  1,252.090,  Jan.  1, 
1918.     Date  of  appl.,  Dec.  2,  1915. 

The  substance  to  be  preserved  is  first  partially 
desiccated  and  is  then  placed  in  a  closed  chamber 
in  the  presence  of  calcined  gypsum.  A  circulation 
of  heated  air  is  kept  tip  in  the  chamber. — J.  H.  J. 

Water  ;   Method  and  apparatus  for  obtaining  pure 

from  salt   water.     F.   T.    Evans.    Newport, 

R.I.,  U.S.A.     Eng.  Pat.  112,679.  Jan.  25.  1917. 
(Appl.  No.  1294  of  1917.) 

See  U.S.  Pat.  1.225,118  of  1917  ;  this  J.,  1917.  665. 

Percolators  for  use  in  extracting  oil  [from  garbage] 
by   solvents.     Eng.    Pat.    112,590.     See    XII. 


XX.— ORGANIC   PRODUCTS;    MEDICINAL 
SUBSTANCES;  ESSENTIAL  OILS. 

Oximes ;    New    method    of  dehydration    of - 


by 
catalysis.  A.  Mailhe  and,  F.  de  Godon.  Bull.  Soc. 
Chhn.,  191S,  23,  IS— 20. 

Two  aldoximes,  isovaleraldoxime  and  cenanth- 
aldoxime,  and  two  ketoximes.  isobutyronoxime 
and  isovaleronoxime,  were  dehydrated  by  passing 
their  vapours  over  aluminium  oxide  or  thorium 
oxide  heated  at  340°— 3«n  ('.  (See  also  J.  Chern 
Soc,  March,  1918.)— W.  G. 


Hydrogenation  under  the  influence  of  colloidal 
catalysers  and  hoiv  to  account  for  this  process. 
J.  Boeseken  and  H.  W.  Hofstede.  Proc.  K.  Akad. 
Wetensch.,  Amsterdam,   1918,   20,  424 — 434. 

Measurejients  of  the  rate  at  winch  hydrogen 
is  absorbed  by  solutions  of  ethyl  undecylenate 
and  of  cinnamic  acid  and  its  methyl  and  ethyl 
esters  in  presence  of  colloidal  palladium  as  catalyst, 
show  that  the  hydrogenation  does  not  follow  a 
normal  course.  The  irregularities  are  probably 
caused  in  part  by  impurities  in  the  hydrogen 
and  by  coagulation  of  the  sol.  (See  also  J.  Chem. 
Soc,  March,  1918.)— H.  M.  D. 


Phcnylethylaminc  ;    Reduction   of - 


A.   Wein- 


hagen.    Biochem.  J.,  1917,  11,  272—276. 

Aqueous  solutions  of  phenylethylamine  hydro- 
chloride, prepared  from  x>henylalanine  by  splitting 
off  carbon  dioxide,  were  shaken  with  hydrogen 
in  presence  of  finely  divided  platinum  at  the 
ordinary  temperature  (ep.  YVillstatter  and  Hatt, 
this  J.,  1912.  634).  The  calculated  quantity  of  gas 
was  slowly  absorbed  and  the  product  was  identified 
as     hexahydropbenylethylamine.  Commercial 

synthetic  phenylethylamine,  under  similar  con- 
ditions, absorbed  no  hydrogen  whatever,  though 
the  platinum  used  was  afterwards  tested  and 
found  to  be  active.  Negative  results  were  also 
obtained  with  phenylalanine,  tyrosine,  and  p- 
hvdroxvphenvlcthvlninine  (from  tyrosine).  (See 
also  J.  Chem.' Soc,"  March,  1918.)— J.  H.  L. 

Fullers'  earth  ;  Utilisation  of  the  adsorption  power 

of for  chemical  -eparations.     [Adsorption  of 

quinine    and    Methylene    Blue.]     A.    Seidell.     J. 
Amer.  Chem.  Soc,  1918,  40,  312—328. 

The  relative  adsorption  capacities  of  some  thirty- 
six  samples  of  fullers'  earth  and  similar  clays 
have  been  examined  by  experiments  in  which  the 
samples  were  shaken  up  for  hah  an  hour  with 
solutions  of  quinine  bisulphate  and  Methylene 
Blue  of  varying  concentration.  The  free  bases 
are  readily  adsorbed  in  both  cases  and  the 
quantities  adsorbed  per  100  grms.  of  the  earth 
afford  a  basis  for  the  comparison  of  the  adsorption 
capacities.  In  general  there  is  a  parallelism  be- 
tween the  series  of  numbers  obtained  for  the 
alkaloid  and  the  dye.  The  numbers  range  from 
200  to  0-2  in  the  case  of  quinine  and  from  27-8  to 
0-2  for  Methylene  Blue.  The  English  samples 
of  fullers'  eaith  had  nearly  the  same  adsorption 
capacity  for  quinine,  which  was  considerably 
greater  than  that  of  the  American  samples 
examined.  Several  of  these  were  found  to  have 
little  adsorbent  power,  although  a  sample  of  un- 
known origin  from  Utah  gave  very  good  results. 
(See  also  J.  Chem.  Soc,  March,  1918.)— H.  M.  D. 

Gitalin  (\-digito.rin)  ;  Rotatory  poiccr  and  molecular 

weight  of .     J.  Burmann.     Bull.  Soc  Chim., 

1917,  21,  290—293. 

Gitalin  carefully  prepared  and  purified  at  a  tem- 
perature not  exceeding  0°  C.  has  [o]1,,"'  =  -  25-2°  (in 
chloroform)  and  -  1S-S°  (in  alcohol).  Its  mole- 
cular weight  as  determined  by  the  ebullioscopic 
method,  with  chloroform  as  solvent,  is  539.  (See 
also  J.  Chem.  Soc,  March,  1918.)— W.  G. 

Lecithin.  I.  "  Hydrolecithin  "  and  its  bearing  on 
the  constitution  of  cephalin.  V.  A.  Levene  and 
C.  J.  West.     J.  Biol.  Chem.,  1918,  33,  111—117. 

Hydrolecithin"  is  readily  prepared  by  the  reduc- 
tion of  lecithin  with  hydrogen  in  the" presence  of 
palladium.  After  recrystailisation  from  methyl 
ethyl  ketone,  it  softens",  on  heating,  between  80° 
and"  90°  C,  turns  brown  about   100°  G,  starts  to 
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hi.  It  about  200°  and  runs  down  the  babe,  giving  a 
dark  ted  liquid,  .it  •_•::.">  C.     As  thus  prepared,  the 

hydrolecithin   is  not   pure.   l>ul    contains  20%  of  a 

substance  containing  amina-niteogen,  which  is 
probably  hydro-cephalm.  (See  also  j.  chem.  Soc, 
.\l  wch,  1818.)     II.  W.  B. 


NitrUea ;    Sew    preparation    of    aliphatic- 


■by 


catalysis.     A.     Mailhc.     Comptea    rend.,     1918, 

166,  121—123. 
Aliphatic  as  well  as  aromatic  nitriles  may  be 
prepared  by  the  action  of  ammonia  on  the  corre- 
BBonding  esters  in  the  presence  of  thorium  oxide 
or  aluminium  oxide  at  480° — 190°  C.  (See  also  J. 
(hem.  Soc.  March,  1918.)— W.  G. 

Xitriles  :     New     method    of    formation     of by 

rata! usi.i.  A.  Mailheand  F.  de  Codon.  Comptes 
reud.,  11)18,  166,  215—217. 
Aliphatic  or  aromatic  nitriles  may  lie  prepared 
hy  passing  the  vapours  of  the  corresponding 
aldehyde  along  with  ammonia  over  thorium  oxide 
heated  at  120° — 140°  C.  Water  and  some  con- 
densation products  of  the  aldehyde  and  ammonia 
are  formed  at  the  same  time.  (See  also  J.  Chem. 
Soc.,  March,  1918.)— W.  G. 

■aamphire    from    different    ■parts    of     France  ; 

Essential  oil  of .     M.   Delt4pine  and   G.   de 

Belsunce.  Bull.  Soc.  Chim.,  1918,  23,  24—35. 
Oil  of  samphire  obtained  from  plants  grown  in 
different  parts  of  France  always  contained  the 
three  characteristic  constituents,  5.(>-dimethoxy- 
::.  1-methylenedioxy-l-allylbenzene,  the  methyl 
ether  of  thymol,  and  crithmene.  Samples  from 
different  sources  differed  considerably,  however, 
in  the  relative  amounts  of  these  three  constituents 
present,  and  some  of  the  oils  contained  in  addition 
p-cymene,  </-pinene,  and  a  paraffin,  m.  pt.,  63°  C. 
also  J.  Chem.  Soc,  March,  1918.) — W.  G. 

Beeential   oils;     Constihtcnts  of - 


Gum   am- 
moniac nil.  ami  synthetical  experiments  on   the 

nature  nf  its  constituents.    F.  W.  Semmler.  K.  ti. 

Jonas,  and  P.  Roenisch.     Ber.,    1917,  50,    1823 

—1837. 
Thk  gum-resin  which  is  obtained  from  the  um- 
belliferous plant,  Dorema  ammoniacum,  and  several 
Ferula  species,  yields  about  0-3 °0  of  an  oil  on 
distillation.  This  is  found  to  contain  linalvl  and 
citronellyl  acetates ;  a  unicyclic,  dihydroses- 
quiterpene,  "  ferulene,"  C,SH26,  closely  associated 
with  a  bievclic  sesquiterpene,  C,SHM,  a  fraction 
with  b.pt.  121°— 120°  C.  at  7  mm.  being  a  mixture 
of  these  in  the  approximate  ratio  3:1;  an 
ethvlenic,  sesquiterpene  -  ketone,  "  doremone." 
0ltHHO,  b.pt.  145°— 155°  C.  at  12  mm.,  amount- 
ing to  about  22%  of  the  oil,  which  may  be  reduced 
by  means  of  platinum  and  hydrogen  to  tetra- 
hydrodoremone,  or  by  sodium  and  alcohol  to  the 
ethvlenic  alcohol,  "  doremol,"  b.pt.  145° — 150°  C. 
at  12  mm. ;  doremyl  acetate,  b.pt.  155" — 165°  C.  at 
12  mm.  ;  and  cetyl  alcohol,  in  the  highest  fraction. 
This  is  the  first  recorded  instance  of  the  occurrence 
of  cetyl  alcohol  in  a  plant,  and  doremone  is  the 
first  example  of  a  sesquiterpene-ketone.  The 
unicyclic  sesquiterpene,  "  isoamvl-a-dehydrophel- 
landrene,"  C,$Hm,  b.pt.  130" — 132°  C.  at  11  mm., 
may  be  obtained  by  the  action  of  magnesium 
isonmyl  iodide  on  carvone,  and  this  may  be 
hvdrogenated  to  "  isoamvlmenthane,"  CjsHjub.pt. 
131°— 133°  C.  at  14  mm.  Farnesol  may  be  hydro- 
genated  to  inactive  hexahydrofarnesol,  CISH320, 
B.pt.  1  1")  —155°  ('.  at  15  nim..  which  is  evidently 
closely  related  to  the  above  "  doremol." — J.  C.  W. 


Essential  oils;     Constituents  of- 


Synthetical 
experiments  in  the  unicyclic  eeegaUerpene  scries. 

F.   \V.  .Semmler,  K.  U.  Jonas,  and  K.  Oelsner. 
Ber.,  1917,  50,  1838 — 1842. 

The  product  of  the  action  of  magnesium  isoamyl 


iodide  on  carvone  (see  preceding  abstract)  con- 
tains not  only  isoamyl-a-dehydrophellandrene  but 
the  normal  carbinol,  "  isoamylcarveol,"  (I),  b.pt. 
IV,  — 170°  C.  at  12  mm.,  which  loses  water  when 
treated  with  potassium  bisulphide,  yielding  the 
phellandrene  derivative,  and  also  "  isoamvldi- 
hydrocarvone  "  (II),  b.pt.  144°— 148°  0.  at  10  mm., 
which  is  produced  by  the  introduction  of  the 
isoamyl  group  at  the  double  bond  In  the  carvono 
ring  instead  of  at  the  carbonyl  group. 

C(CH3)  :  CH, 
CH 


CHl 


0H,f    >CH. 

/cn,-cn.,-cii(Cii,)3 

IN/°\OH 

CCH, 
I. 

C(CHS)  :  CH, 


CH 


CH 


CH. 


COljCH'C^i'CHlCH,), 

CHCH, 
If. 
Iso-amylcarveol  is  the  first  synthetic  unicyclic  ses- 
quiterpene alcohol,  and  isoamyldihydrocarvone  is 
the  first  synthetic  sesquiterpene-ketone. — J.  C.  W. 

Mercury  ammonia  compounds.    Holmes.    See  VII. 
Colorimetric   estimation  of  hemoglobin   [in  blood]. 

Palmer.     -See  XIXa. 

Solvents  for  dichloramine  T.     Dakin  and  Dunham. 

See  XIXb. 

XXIII— ANALYSIS. 

Testing  and  standardisation  of  motor  fuel.     Lomax. 

See  Ha. 
Constituents  of  wood  ichich  give  colour  reactions. 

Wichelhaus  and  Lange.     See  V. 
Case    of    poisoning    by    hydrofiuosilicic    acid    and 
detection  of  this  acid  in  animal  organs.     Spaeth. 
See  VII. 

Detection   of   small   amounts   of   hydrocyanic   acid. 
Kolthoff.     See  VII. 

Rapid  characterisation  of  the  mercuric  ion  ill 
insoluble  sulphates.  Application  to  the  identifi- 
cation of  this  ion  in  general.     Deniges.    See  VII. 

New  method,  of  determining  copper.     Moir.     See  X. 

Silica-glass  mercury  still.     Hostetter  and  Sosman. 
See  X. 

Temperature     determinations     by     eulectic     alloys. 
Steinmetz.     Sec  X. 

Soil  acidity  and  the.  hydrolytic  ratio  in  soils.    Spur- 
way.     Sec  XVI. 

Adsorption  compounds  and  adsorption.  I.  The 
starch-iodine  complex.     Berczeller.     Sec  XVII. 

Analysis     of     commercial     dextrine.     Lamb     and 
Harvey.     See  XVII. 

Proteolytic    activity    of    lactic    organisms.     Gorini. 
See  XIXa. 

Colorimetric   estimation   of  hemoglobin   [in  blood]. 
Palmer.     See  XIXa. 

Identification  and  determination  of  lead  in  water. 
Meldrum.     Sec  XIXb. 

Determination  of  alkalis  in  drinking  water      Wage- 
naar.     See  XIXb. 
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Patent  List. 

The  dates  given  in  this  list  are.  in  the  case  of  Applications  for 
Patents,  those  of  application,  and  in  the  case  of  Complete  Speci- 
fications accepted,  those  of  the  Official  Journals  in  which  the 
acceptance  is  announced.  Complete  Specifications  thus  advertised 
as  accepted  are  open  t>  inspection  at  the  Patent  Office  immediately, 
and  to  opposition  within  two  months  of  the  date  given. 


I.— GENERAL  ;  PLANT  ;  MACHINERY. 
Applications. 

Bennis.  Heat  treatment  of  liquids  and  gases. 
3673.     Mar.  2. 

Boulton.     Drying  apparatus.     3637.     Mar.  1. 

British  Dves,  Ltd.,  Parker,  and  Turner.  Filter- 
press.     3516.     Feb.  28. 

British  Thomson-Houston  Co.  (General  Electric 
Co.).  Manufacture  of  sheets  hv  aggregation  of 
flake  materials.     3317.     Feb.  25'. 

Fadden.  Apparatus  for  producing  mineral 
distillates  of  definite  composition.    2810.    Feb.  18. 

Giesecke.     3369.     See  X. 

Hope.  Apparatus  for  drying  sand,  etc.  3054. 
Feb.  20. 

Mangelsdorff.     Dehydrating.     3144.     Feb.  21. 

Meihuizen.  Drying  apparatus.  3035.  Feb.  20. 
(Holland,  Mar.  31,  1917.) 

Paterson.    Filtering  apparatus.    3701.    Mar.  2. 

Roberts.  Apparatus  for  automaticallv  taking 
samples  of  liquids.     2827.     Feb.   18. 

Rodda.  Apparatus  for  reclaiming  heat,  oils, 
fats,  etc.     2811.     Feb.  18. 

Sadezkv.  Producing  a  drving  medium.  2888. 
Feb.  19. 

Soar.  Production  of  permanent  natural  colour 
effects  by  the  action  of  light  rays  on  chemical 
matter.    '3275.     Feb.  25. 

Tuckfield.  Continuous  fractional  distillation 
apparatus.     3356.     Feb.  26. 

Complete  Specification's  Accepted. 

16,283  (1916).  Wallace  and  Tieruan.  Treat- 
ment of  liquids  with  gases  or  purification  of  water. 
(113.288.)     Feb.  27. 

2290  (1917).  Rasmussen,  and  Ernst  Ges. 
Separation  of  air  or  gases  from  liquids.  (104,183.) 
Feb.  27. 

2579  (1917).  Gee.  Centrifugal  separators. 
(113,326.)     Feb.  27. 

3444  (1917).  Barbet  et  Fils  et  Cie.  Cooling- 
plates  for  continuous  rectification  apparatus. 
(105.549.)     Mar.  6. 

6140  (1917).  Perry.  Apparatus  for  distilling. 
(113.373.)     Feb.  27. 

6175  (1917).  Wallace  and  Tiernan.  Diffusers 
for  use  in  diffusing  gases  in  liquids.  (113,374.) 
Feb.  27. 

12,380  (1917).  Hofmann.  Apparatus  for  dry- 
ing material  in  bulk.     (109,267.)     Feb.  27. 

II.— FUEL  ;    GAS  ;    MINERAL    OILS    AND 

WAXES  ;   DESTRUCTIVE   DISTILLATION  ; 

HEATING  ;  LIGHTING. 

Applications. 

Boizard.  Burning  inferior  or  anthracitic  fuel  in 
furnaces  or  automatic  stokers.  3006.  Feb.  20. 
(Fr.,  Dec.  14,  1917.) 

Climie.    Gas-producers.    2994.   Feb.  20. 

Day.  Extraction  of  hydrocarbon  products  from 
coals  and  shales.     3521.     Feb.  27. 

Dela  Devesa.  Compounds  for  increasing  the 
calorific  value  of  coal,  etc.     3447.     Feb.  27. 

Fadden.     2810.     See  I. 

Fairweather.  Washing  coal  gas,  etc.,  with  oil. 
3506.     Feb.  27. 

Firth,  Blakely,  Sons,  and  Co.,  and  Shaw. 
Arrangement  and  operation  of  vertical  gas-retorts. 
3240.     Feb.  23. 


Kimber  and  Palmer.  Retort  for  treating  oil 
shale.     3173.     Feb.  22. 

Lymn.  Producer-gas  plant.  3715.  Mar.  2. 

Marks  (Soc.  Anon.  Ital.  G.  Ansaldo  &  Co.). 
Combustion  processes.     2851.     Feb.  18. 

Marks  (Soc.  Anon.  Ital.  G.  Ansaldo  &  Co.). 
Simultaneously  producing  gas  from  lignite  and 
other  combustibles,  and  calcium  phosphate  for 
agricultural  purposes.     2924.     Feb.   19. 

Moorhouse  and  Simpson.  Carbonisation  and 
distillation  of  coal,  etc.,  by  electricity.  2S78. 
Feb.   19. 

Nitrogen  Products  and  Carbide  Co.,  and 
Perkin.  Destructive  distillation  of  carbonaceous 
materials.     2920.     Feb.  19. 

Rew.    Water-gas  producer.   3282.    Feb.  28. 

Rideal  and  Taylor.  Removal  of  sulphur  and 
sulphur-containing  bodies  from  gases.  3702. 
Mar.  2. 

Russell.  Apparatus  for  distilling  coal,  shale, 
peat,  etc.     3232.     Feb.  23. 

Smith.  Scrubbers,  cleaners,  and  coolers  for  gas. 
2832.     Feb.  18. 

Complete  Specification  Accepted. 

16,123(1917).  Rose.  Apparatus  for  producing 
combustible  fuel.     (113,585.)     Mar.  6. 

III.— TAR  AND  TAR  PRODUCTS. 

Application. 

Day.     Hydrocarbon  products.     3521.     See  II. 

IV.— COLOURING   MATTERS   AND    DYES. 

Application. 
Corbidge.     Dye*.     2808.     Feb.  18. 

Complete  Specifications  Accepted. 

2776  (1917).  British  Dyes,  Ltd.,  Turner,  and 
Segaller.  Manufacture  'of  N-dihydro-1.2.2'.l'- 
anthraquinoneazine.     (113,489.)     Mar.  6. 

3372  (1917).  Holliday  and  Clayton.  (Produc- 
tion of  yellow  colouring-matter.   (113,510.)   Mar.  6. 

V.— FIBRES  ;   TEXTILES  ;   CELLULOSE  ; 

PAPER. 

Applications. 

Bindley  and  Weller.  Production  of  dope  or 
substitutes  for  celluloid,  vulcanite,  etc.  3502  and 
3503.     Feb.   27. 

Dagnall.     Treatment  of  paper.    3598.    Feb.  28. 

Drevfus.  Manufacture  of  uninflammable  cellu- 
loid.   "3336.     Feb.  25.     (Fr.,  Mar.  22,  1917.) 

Dreyfus.  Manufacture  of  solvents  for  cellulose 
acetate,  and  of  dopes,  solutions,  films,  etc.,  there- 
with.    3337.     Feb.  25. 

Gilchrist.  Treating  cotton,  etc.,  preparatory  to 
the  production  of  yarns  and  threads.  2999.  Feb.  20. 

Moore.  Material  for  paper-making.  3202.  Feb.  22. 

Murata,  Ogawa,  and  Okubo.  Production  of 
zinc-chloride  solution  of  cellulose.     3139.     Feb.  21. 

Rafsky.     Coated  paper.     3235.     Feb.  23. 

Zdanowich.  Nitrocellulose  solutions.  3172. 
Feb.  22. 

Complete  Specifications  Accepted. 

1224  (1916).  Meiro.  Treatment  of  flax  fibre. 
(113,285.)     Feb.  27. 

2982  (1917).  Schauffelberger.  Digesters  for 
use  in  the  manufacture  of  cellulose,  etc.  (113,494.) 
Mar.  6. 

VI.— BLEACHING  ;   DYEING;   PRINTING; 
FINISHING. 

Applications. 

Ashton,  and  Calico  Printers'  Assoc.  Mordanting 
vegetable  fabrics  and  fibres.     3287.     Feb.  25. 

Dudley.  Dveing  machines.  3233  and  3234. 
Feb.  23.     (U.S.,  Mar.  29  and  31,  1917.) 
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Complete  specifications  Accepted. 

8050  an.  1  806 1  (1916).  Larivci.  Machines  for 
dyeing  ami  finishing  textile  fibres.  (113,458  and 
118,464.)     .Mar.  (i.  ' 

8610  <1917).  Calico  Printers'  Assoc,  and 
Fourneaux.  Production  of  black  on  vegetable 
fibres.     M  13,484.)     Mar.  6. 

12,611  (1917).  Annioq.  Dyeing  or  similarly 
treating  yarns  in  the  form  of  hanks,  skeins,  or 
bundles.  '(113,575.)     Mar.  0. 

VII.— AC  1 1 «  :     ALKALIS  ;    SALTS  ;    NON- 
METALLIC   ELEMENTS. 

Applications. 

Ooote,  Thompson,  and  Spencer,  Chapman,  and 
Messel.  Solutions  of  sulphuric  anhydride.  3245. 
23. 

Curtis.  Composition  for  manufacture  of  lining 
of  aril  pots,  etc.     2901.     Feb.  19. 

General  Chemical  Co.  Converting  atmospheric 
nitrogen  into  a  compound  containing  combined 
nitrogen.     3607.     Feb.  28.     (U.S..  Nov.  3,  1917.) 

I  lay  nes  and  Williams.  Synthetic  production  of 
ammonia.     2914.     Feb.   19. 

Lindhlad.  Production  of  nitrogen  compounds, 
especially  nitrates.     3057.     Feb.  20. 

Llewellyn,  Spence,  and  Spence  and  Sons. 
Production  of  aluminou.3  compounds.  3152.  Feb. 22. 

Marks.     2924.     S-e  Tl. 

.Mineral  Products  Corporation.  Purification  of 
alumina.     352S.     Feb.  27.      (U.S.,  Aug.  11,  1917.) 

Nitrogen  Corporation.  Production  of  substan- 
tially pure  cvanogen  compounds  and  their  deriva- 
tive.'   8416.     Feb.  26.     (U.S.,  June  12,  1917.) 

Soar.     3275.     See  I. 

Taylor.  Catalysts  for  use  in  the  production  of 
hydrogen.     3703.'     Mar.  2. 

Titan  Co.  Aktieselskabet.  Production  of  ti- 
tanium compounds.  3624.  Mar.  1.  (Norwav, 
Mar.  1':;,   1917.) 

Complete  Specifications  Accepted. 

16,822  (1910).  Castner-Kellner  Alkali  Co..  and 
Moore.  Manufacture  of  bleacbjng-powder. 
(113,457.)     Mar.  6. 

6841(1917).  Skoglund.  Concentration  of  sul- 
phuric arid.     (113,551.)     Mar.  6. 

15,982(1917).  Wenman.  Manufacture  of  phos- 
phorus.    (113,584.)     Mar.  6. 

17,036  (1917).     Baffin  et  Fils.     See  X. 

VIII.—  GLASS  ;    CERAMICS. 
Applications. 

Barron  and  Barron.  Artificial  millstones,  and 
manufacture  thereof.     2848.     Feb.  18. 

Carborundum  Co.  (Urtel).  Manufacture  of 
abrasive  articles.     3707.     Mar.  2. 

IX.— BUILDING    MATERIALS. 

Application. 

Borch.  Manufacture  of  Portland  cement  from 
raw  materials  with  hydraulic  properties.  2958. 
Feb.  19.     (Denmark,  Feb.  24,  1917.) 

X.— METALS  :  METALLURGY.  INCLUDING 
ELECTRO-MFTALLTHt.Y. 

Applications. 

Arzano  and  Clerici.  Manufacture  of  iron  bv 
electrolysis.    3431.    Feb.  26.    (Ital.,  Mar.  19.  1917.') 

Berglund.  Extraction  of  lead.  2936.  Feb.  19. 
(Sweden.  Mar.  10,  1917.) 

Cito.  Treatment  of  copper  sweepings  and 
scraps.     3591.      Feb.   28. 

Edwards.     3536.     See  XXIII. 

Fairholme  and  Hatfield.  Refining  molten 
metals  in  the  process  of  manufacture.  3620. 
Mar.   1. 


Giesecke.  Process  for  solidifying  conglomerates 
of  fine  ores.  Hue  dust,  purple  ore',  etc.  3369.  Feb.  26. 

Howorth  (Norsk  Hydro-Elektrisk  Kvaelstof- 
aktieselskab).  Connecting  cast  tubes  of  silicon- 
iron  alloys.     3524.     Feb.  27. 

Humbert.  Manufacture  of  metals  in  electric 
furnaces.     3420.     Feb.  26. 

Kamfield.  Preparation  to  prevent  penetration 
of  carbon  into  portions  of  steel  objects  during  case- 
hardening.     2823.     Feb.   18. 

Stobie.  Electric  steel  manufacture.  2970. 
Feb.  20. 

Sundberg.  Separation  of  mineral  values  from 
ore  by  flotation.     2964.     Feb.  19. 

Zourieff.     3505.     See  XL 

Complete  Specifications  Accepted. 

3285  (1917).  Griffith.  Electro-chemical  treat- 
ment of  ores.     (113,508.)     Mar.  6. 

3398  (1917).  Deutsch-Luxemburgische  Berg- 
werks  u.  Hutten  A.-G.,  and  Klinkenberg.  Manu- 
facture of  ingot  iron  and  steel.     (113,512.)   Mar.  6. 

3721(1917).  Larsen.  Production  of  iron-sponge. 
(113,351.)     Feb.  27. 

9053  (1917).  Van  Gulck.  Furnace  especially 
for  the  treatment  of  zinc.     (113,393.)     Feb.  27. 

9852  (1917).  Grondal.  Concentration  of  ores 
bv  flotation.     (108,308.)     Mar.  6. 

10,379  (1917).  Berglund.  Extraction  of  zinc 
by  the  electro-thermal  process.     ( 109,435.)  Feb.  27. 

11,522  (1917).  Metals  Disintegrating  Co.  Re- 
ducing metals  to  a  finely-divided  state.  (109,257.) 
Feb.  27. 

15,682  (1917).  Moll  et  Cie.  Process  for  solder- 
ing aluminium.     (110,758.)     Feb.  27. 

17,036  (1917).  Ratlin  et  Fils.  Treatment  of 
ilmenites  or  titanic  iron  ores.     (111,668.)     Mar.  6. 

276  (1918).  Richmond  Gas  Stove  and  Meter 
Co.,  and  Thompson.  Metal-heating,  metallurgical, 
and  like  heating  furnaces.     (113,594.)     Mar.  6. 

XL— ELECTRO-CHEMISTRY. 

Applications. 
f  Antonoff.   Carbon  conductors.   3532.   Feb.  27. 
*   Antonoff.   Electric  batteries.  3660.  Mar.  1. 

Arzano  and  Clerici.     3431.     See  X. 

Bibby.     Electric  furnaces.     3726.     Mar.  2. 

Chloride  Electrical  Storage  Co.,  and  Dean. 
Electric  accumulators.     3414.     Feb.  26. 

Humbert.     3420,     See  X. 

Macdonald  and  Macdonald.  Electrolytic  gas 
process.     2877.     Feb.  19. 

Moorhouse  and  Simpson.     2878.     See  II. 

Rogers.  Electric  resistance  furnaces.  3070. 
Feb.  21. 

SUberrad.T  Manufacture  of  electric  cells.  3452. 
Feb.  27. 

Stobie.     2970.     See  X. 

Travis,  and  Watson  and  Co.  Supply  of  electric 
energy  to  furnaces.     3460.     Feb.  27. 

Zourieff.    Accumulators,  etc.    3430.    Feb.  26. 

Zourieff.  Production  of  spongy  lead.  3505. 
Feb.  27. 

Complete  Specifications  Accepted. 

Griffith.     See  X? 
Svenska    Accumulator    Aktiebo- 
Electric    batteries.        (108,849.) 


3285  (1917). 

3807  (1917). 
laget  Jungner. 
Mar.  6. 

10,379   (1917). 


Berglund.     See  X. 


XII.— FATS;   OILS;   WAXES. 

Applications. 

Nairn.     2875.     See  XIII. 
Rodda.     2811.     Seel. 

Complete  Specification  Accepted. 
4711(1917).     Downs  and  Bellwood.     Apparatus 
for  extracting  oil  from  seeds  and  like  oleaginous 
materials.     (113,530.)     Mar.  6. 
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XIII.— PAINTS  ;  PIGMENTS  ;  VARNISHES  ; 

RESINS. 
Applications. 

Bindley  and  Weller.  Synthetic  shellac,  resin, 
<eto.,  and  methods  of  producing  sp«me.  3501 .  Feb.  27. 

Corticine  Floor  Covering  Co.,  and  Thompson. 
'Cement,  and  method  of  making  same  for  use  in  the 
manufacture  of  linoleum,  etc.     3348.     Feb.  26. 

Darrin  and  Sperr.  Manufacture  of  resins.  3664. 
Mar.   1. 

Murray.  Manufacture  of  water  paint,  etc. 
3394.     Feb.  26. 

Nairn.  Treatment  of  fatty  acids  for  use  in  manu- 
facture of  linoleum.     2875.     Feb.  19. 

Titan  Co.  Aktiesleskabet.  Pigments.  3549. 
Feb.  28.     (Norway,  Feb.  28,  1917.) 

XIV.— INDIA-RUBBER  ;     GUTTA-PERCHA. 

Application'. 

Bindley  and  Weller.     3501.     See  V. 

Complete  Specification  Accepted. 

12,085  (1917).  Peachey.  Agents  for  accelerat- 
ing vulcanisation  of  rubber,  and  method  of  pro- 
ducing them.     (113,570.)     Mar.  B. 

XV.— LEATHER  ;    BONE  ;    nORN  ;    GLUE. 
Application. 
Heyl.     Drving    japanned    or    patent    leather. 
3053  and  3143.     Feb.  20  and  21.     (Ger.,  May  22. 
and  Apr.  27,  1916.) 

Complete  Specifications  Accepted. 

•2197  (1917).  Rohm.  Tanning  processes. 
<104,338.)     Feb.  27. 

13,036  (1917).  D'Angelo.  Apparatus  for  tan- 
ning hides.     (113,408.)     Feb.  27. 

14,862  (1917).  Rohm.  Tanning  or  tawing  by 
means  of  aluminium  salts.    (110,750.)    Mar.  6. 

XVI.— SOILS  ;    FERTILISERS. 
Application. 

Marks  (Soc.  Anon.  Ital.  G.  Ansaldo  &  Co.). 
■2924.     See  II. 

Complete  Specifications  Accepted. 

2924  (1917).  Borghesani  and  Stampa.  Fer- 
tilisers.    (113,493.)     Mar.  6. 

12,186  (1917).  Richards.  Treatment  of  straw 
and  other  vegetable  substances  for  manurial  pur- 
poses.    (113,571.)     Mar.  6. 

XVII.— SUGARS  ;    STARCHES;    GUMS. 

Application. 

Herriot  (Deerr.).  Apparatus  for  macerating 
bagasse.     3471.     Feb.  27. 

XVIII.— FERMENTATION    INDUSTRIES. 

Complete  Specifications  Accepted. 

2683  (1917).  Stevenson.  Production  of  a 
blended  yeast.     (113.486.)     Mar.  6. 

8677  (1917).  Hadley.  Non-intoxicating  beer, 
and  process  of  brewing  the  same.  (li3,560.) 
Mar.  6. 

XIX.— FOODS  ;      WATER      PURIFICATION  : 
SANITATION. 

Applications. 

Bugler.  Manufacture  of  egg  substitute.  3357. 
Feb.  26. 

Dantzig,  and  Naaml.  Vennootsch.  Chemisch  and 
Pharmaceutisch  Laboratorium .  Preservation  of 
vegetables  and  fruits.     3132.     Feb.  21. 


Dowding.  Treatment  of  potatoes  for  obtaining 
food  products.     3523.     Feb.  27. 

Growcott.  Treatment  of  grain,  etc.  3510. 
Feb.  27. 

Lyle.  Combined  food  and  beverage.  3625. 
Mar".   1. 

Mackav.  Disinfecting  and  refrigerating.  3364. 
Feb.  26.' 

Mangelsdorff.  Preparing  potatoes  for  debvdra- 
tion.     3145.     Feb.  21. 

Norton.  Manufacture  of  margarine.  3609.  Feb. 
28. 

Stokes.   Incinerating  furnaces.  3385.  Feb.  26. 

Complete  Specifications  Accepted. 

16,283  (1916).    Wallace  and  Tiernan.   See  I. 

2761  (1917).  Jones,  and  Jones  and  Attwood. 
Purification  of  sewage  and  other  liquids.  (113,333.) 
Feb.  27. 


XX.— ORGANIC  PRODUCTS  ;   MEDICINAL 

SUBSTANCES  ;  ESSENTIAL  OILS. 

Applications. 

Comp.  des  Prod.  Chimiques  d'Alais  et  de  la 
Camargue.  Preparation  of  acetic  aldehvde  from 
acetylene.     3589.     Feb.  28.     (Fr.,  Jan.  12,  1917.) 

Comp.  des  Prod.  Chimiques  d'Alais  et  de  la 
Camargue.  Preparation  of  acetic  acid  by  oxida- 
tion of  ethvlaldehvde.  3590.  Feb.  28.  (Fr.,  Mar.  0, 
1917.) 

Garroid  and  Nielsen.  Catalytic  manufacture  o£ 
formaldehyde,  etc.,  from  hydrocarbons.  3632. 
Mar.   1. 

Complete  Specifications  Accepted.' 

2151  (1917).  Imray  (Soc.  Chem.  Industry  in 
Basle).  Manufacture  of  a  new  physiologically 
active  substance  and  compounds  containing  nitro- 
gen from  ovaries,  corpus  luteum,  or  placenta. 
(113,311.)     Feb.  27. 

2896(1917).  Parke,  Davis,  and  Co.  Anaesthetic 
bodies.     (106,087.)     Mar.  6. 

2928  (1917).  Parke.  Davis,  and  Co.  Anaesthetic 
bodies.     (105,740.)     Mar.  6. 

3244  (1917).  Simpson.  Treatment  of  liquids 
for  curative  and  therapeutical  purposes.  (113,505.) 
Mar.  6. 


XXL—  PHOTOGRAPHIC    MATERIALS 
AND    PROCESSES. 

Applications. 

Bateman.   Kinematograph  films.  3491.  Feb.  27. 

Camiller  and  Lyell.  Films,  screens,  or  plates 
for  natural-colour  photography.     3115.     Feb.  21. 

Camiller  and  Lyell.  Films  or  screens  for  kine- 
matography.     3116.     Feb.  21. 

Hess-Ives  Corporation.  Coloured  photographic 
image,  and  method  of  producing  same.  2910. 
Feb.  19.     (U.S.,  Feb.  20,  1917.) 

Hess-Ives  Corporation.  Colour  photographv. 
2911.     Feb.  19.     (U.S.,  Feb.  20,  1917.) 

XXII.— EXPLOSIVES  ;  MATCHES. 

Applications. 

Hollowav  and  Summers.  Matches  ignited  by 
friction.     2865.     Feb.   IS. 

Tonge.     Matches.     2976.     Feb.  20. 
Zdanowich.     3172.     See  V. 


XXIIL— ANALYSIS. 

Applications. 

Edwards.     Testing    hardness     of    metals,     and 
instrument  therefor.     3536.     Feb.   28. 

Michell.     Determining  viscositv  of  fluids.    3124. 
Feb.  21.     (Australia,  Julv  12,  1917.) 
Roberts.     2827.     See  I. 
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I.— GENERAL  ;     PLANT  ;     MACHINERY. 

Patents. 

■Cooling  and  otherwise  treating  '/use.*  with   liquids  ; 

Apparatus  for  .     A.   \Y.    Math  vs.   London. 

Eng.   1'at.  111,118,   Nov.  s.   1017.     (Appl.  No. 
10.389  of  1917.)     Under  Int.  t'onv.,  Nov.  s,  191(5. 

In"  an  apparatus  lot  humidifying  or  cooling  air 
by  contact  with  water,  a  tank  containing  water 
is  divided  l>y  vertical  partitions  into  compartments 
which  communicate  at  the  bottom.  Each  com- 
partment contains  a  number  of  vertical  plates 
spaced  apart  to  form  narrow  passages  and  mounted 
in  skeleton  frames  or  cages,  each  pair  of  adjacent 
frames  being  suspended  by  a  cable  or  chain  passing 
ore*  a  puliey.  The  pulleys  arc  oscillated  so  that 
the  plane  are  alternately  raised  from  and  lowered 
into  the  water,  the  velocity  of  the  frames  being 
at  a  minimum  at  the  two  ends  of  their  travel.  Air 
enters  at  the  side  of  the  casing  and  passes  between 
the  plates  in  each  frame  in  succession,  openings 
being  provided  in  the  partitions  above  the  water 
level  at  different  heights  alternately,  so  that  the 
air  is  forced  to  take  a  zigzag  path.— W.  F.  F. 


Furnaces   or   muffles  ;     Cos    healed 


J.    M. 


Wallwin.  Warwick.     En-.  Pat.  112.717,  Sept.  4, 
1917.     (Appl.  No.  12,010  of  1917.) 

THE  body  of  the  furnace  is  formed  of  a  tubular 
member,  having  openings  in  the  sides  for  the 
admission  of  the  material  to  be  heated  and  the 
fuel,  ;.••.,  gas  and  air.  The  ends  are  recessed  to 
receive  top  and  bottom  plates,  which  are  clamped 
in  position  between  metal  Manges.  Outlet  openings 
for  the  products  of  combu  lion  are  provided  at 
the  top  and  inlet  openings  at  the  bottom  of  the 
second  and  subsequent  furnaces  when  two  or 
more  furnaces  are  arranged  in  tiers.  The  lower- 
most metal  llange  is  provided  with  a  bracket  to 
which  the  furnace  door  is  hinged.  The  top 
member  is  provided  with  a  plain  dished  flange 
with  a  hole  in  the  centre.  The  furnaces  are  held 
together  by  bolts  passing  through  from  top  to 
bottom.— J.  II.  P. 

Furnaces  and  the  like.  I.  Hall.  Birmingham. 
Eng.  Pat.  112,827.  (Appl.  Nos.  1557,  Jan.  31, 
and  2184,  Feb.  20,  1917.) 

The  furnace  is  provided  with  four  forced-draught 
burners  for  burning  coal  gas,  producer  gas,  petrol 
gas,  high  pressure  gas,  or  liquid  fuel,  discharging 
tangent  ially  into  the  heating  or  melting  chamber. 
Two  of  the  burners  are  set  ISO0  apart,  but  not  at 
the  same  level,  at  the  lower  end  of  the  chamber, 
and  the  other  two  are  similarly  placed  at  a  higher 
level,  the  lines  joining  each  pair  being  at  right 
angles  in  plan.  The  burners  are  preferably 
arranged  on  an  imaginary  helical  line.  The 
escape  of  the  combustion  gases  is  delayed  by  pro- 
viding one  or  more  helical  grooves  or  channels  in 
the  refractory  lining  of  the  heating  chamber,  or 
by  means  of  projecting  helical  ribs.  Two  reservoirs 
may  be  provided  for  the  gas  and  air  respectively, 
with  separate  outlets  for  each  of  the  burners. 

— W.  F.  F. 

Kiln.  ('.  \V.  Bowsman.  Joliet,  111.  U.S.  Pat. 
1,261,333,  Dec.  25,  1917.  Date  of  appl.,  July 
12,  1917. 

The  baking  chamber  is  heated  by  means  of 
peripheral  combustion  chambers,  and  the  waste 
gases  are  discharged  through  slots  in  the  floor  of 
t  be  chamber  into  radial  flues  leading  to  a  discharge 
tunnel.  By  suitable  adjustment  of  the  area  and 
capacity  of  the  several  slots  and  flues  a  substanti- 
ally equal  volume  of  the  gases  is  drawn  through 
«ach  flue.— J.  II.  P. 


Kiln.  J.  L.  Harper,  Niagara  Falls,  N.Y.,  U.S.A. 
I'.s.  Pat.  1,253,487,  Jan.  15.  1918.  Date  of 
appl.,  Apr.  29,  1910.     Renewed  Dec.  1,  1917. 

See  Fr.  Pat.  101,208  of  1009  ;  this  J.,  1910,  98. 
Flues  are  provided  through  which  gas  may  be 
introduced  into  the  electrically  heated  middle 
portion  of  the  kiln. 

Separating  solids  from   liquids  ;     Means  for  . 

Gh  A.  Spratt.  Chingford,  Bases.  Kng.  Pat. 
112,791,  Jan.  3,  1917.     (Appl.  No.  151  of  1917.) 

I.v  an  apparatus  for  separating  a  liquid  from  solid 
matter  suspended  in  it,  e.g..  for  purifying  cutting 
and  cooling  oils  from  metallic  particle-,  a  centri- 
fugal pan  of  oval  shape  in  vertical  cross-section 
is  provided  with  a  wide  central  opening  at  the 
top  into  which  the  liquid  is  supplied  and  over  the 
rim  of  which  the  purified  liquid  overflows.  A 
small  central  opening  is  provided  in  the  bottom 
of  the  pan  and  a  flanged  sleeve,  projecting  up- 
wards into  the  vessel  and  closed  at  the  top,  is 
secured  over  the  opening.  A  bearing  plate  is 
secured  to  the  underside  of  the  pan  which  rests 
on  a  washer  supported  on  a  horizontal  flange 
carried  by  the  vertical  driving  shaft.  The  shaft 
is  extended  upwards  into  and  concentric  with  the 
closed  sleeve,  leaving  an  annular  space  between 
the  two.  The  pan  is  rotated  by  frictional  contact 
with  the  washer,  and  rotates  about  its  centre  of 
gravity  so  that  vibration  is  avoided.  The  pan  is 
mi nounded  by  a  casing  in  which  the  purified  oil 
collects.  In  a  modification,  the  pan  is  rigidly 
connected  to  the  driving  shaft  and  the  liquid  is 
supplied  through  a  central  opening  in  the  shaft. 
A  cover  may  be  provided,  the  purified  liquid  then 
escaping  through  perforations  in  the  wall  of  the 
pan  close  to  the  edge  of  the  cover. — W.  F.  F. 

Miring  and  cooling  machine.  F.  A.  Connolly, 
Pompton  Lakes.  N.J.  U.S.  Pat.  1.250,435, 
Dec.  18,  1917.     Date  of  appl.,  Jan.  22,  1917. 

A  DRUM  provided  with  internal  vanes  arranged 
obliquely,  and  a  central  hollow  shaft  are  mounted 
in  a  frame  so  that  they  can  be  rotated  in  opposite 
directions.  Parallel  radial  hollow  blades  aic 
mounted  on  the  shaft  and  are  connected  together 
at  their  outer  ends.  A  cooling  medium  passes 
through  the  shaft  and  blades,  and  means  arc  pro- 
vided for  supplying  material  to  and  removing  it 
from   the  drum.— -J.  H.  P. 

Fractional  distillation  and  condensation  ;    Process 

and  apparatus  for .     J.  \V.  Aylsworth,  East 

Orange,  N.J.,  Assignor  to  Condensite  Co.  of 
kmenca,  Bloomfleld,  N.J.  U.S.  Pat.  1.250,700, 
Dec.  18.  1917.     Date  of  appl.,  Nov.  9,  1915. 

The  apparatus  comprises  a  still  connected  to  one 
end  of  a  horizontal  condensing  coil  contained  in  a 
closed  receptacle,  the  coil  having  a  condensing 
surface  at  least  tin  times  as  great  as  the  evaporating 
surface  of  the  still.  The  other  end  of  the  coil  is 
connected  to  a  second  water-cooled  coil,  and  means 
are  pro\  Lded  for  observing  the  temperature  in  the 
connecting  pipe  as  well  as  in  the  receptacle.  The 
liquids  condensing  in  the  bottom  loops  of  the 
horizontal  coil  are  led  back  to  the  still.  A  heating 
Jluid  is  rapidly  circulated  from  a  heater  through 
the  receptacle  and  around  the  horizontal  coil  by 
means  of  a  pump,  the  supply  of  heat  being  regu- 
lated by  an  adjustable  thermostat  governed  by  the 
temperature  of  the  fluid  in  the  receptacle,  so  that 
this  is  maintained  at  any  desired  oue  of  several 
temperatures,  in  accordance  with  the  tempe-.atures 
indicated  in  the  connecting  tube  between  the  coils 
and  in  the  receptacle. — B.  N. 
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Liquids   having   different   boiling   points ;     Art   of 

separating .     G.    R.   Sanford,  T.  IT.  Miller, 

and  B.  Torrey,  jun.,  Syracuse,  N.Y..  Assignors 
to  Semet-Solvay  Co.,  Solvav,  N.Y.  U.S.  Pat. 
1,252,725,  Jan.  8, 1918. Date  of  appl.,Mar.29,1916. 

The  mixture  is  distilled  and  the  vapour  condensed 
in  a  dephlegmating  column,  so  that  the  upper  part 
of  the  column  contains  only  liquid  having  thelowest 
boiling  point,  the  other  condensates  passing 
downward  to  the  lower  part  of  the  cohimn.  The 
distillation  is  stopped  when  all  the  liquid  of  lowest 
boiling  point  has  been  distilled  from  the  charge, 
the  residue  is  removed,  and  the  operation  is  re- 
peated with  a  fresh  charge.— W.  F.  F. 

Drying  marhine.  C.  Crouch  and  G.  J.  Hewlett, 
Cleveland,  Ohio.  U.S.  Pat.  1,250.980,  Dec.  25, 
1917.  Date  of  appl.,  Sept.  9,  1916. 
A  fluid-jacketed  revolving  drum  is  provided 
with  stationary  and  gland-bearing  heads.  Fluid 
conduits  communicate  with  the  latter  and  with 
the  drum,  and  means  are  provided  in  some  of  the 
conduits  for  trapping  liquid  out  of  the  lower  portion 
of  the  drum  at  regular  intervals.  The  materia] 
to  be  dried  passes  through  the  drum  in  an  opposite 
direction  to  the  fluid  in  the  jacket,  and  means  are 
provided  for  increasing  or  decreasing  the  resistance 
offered  to  the  passage  of  the  material  and  fluid 
through  the  drum  and  jacket  respectively. — J.H.P. 

Drying  materials  ;    Art  of  .     A.   F.   Wright, 

East  Orange,  N.J.  U.S.  Pat.  1,251,317,  Dec. 
25,  1917.     Date  of  appl.,  Mar.  18,  1910. 

The  material  to  be  dried  is  distributed  over  super- 
posed shelves  having  heaters  placed  adjacent 
thereto.  A  heated  drying  atmosphere  is  circulated 
through  the  spaces  between  the  shelves  and  the 
heaters,  and,  by  me  ns  of  deflectors,  eddy  currents 
are  set  up,  whereby  intimate  contact  of  the  drying 
atmosphere  with  the  material  and  with  the  heaters 
is  obtained. — J.  H.  P. 

Rcfrigeral'oi.     F.  G.   Keyes,  TToboken,  N.J.,  As- 
signor to  National  Automatic  Refrigerator  Co. 
U.S.  Pat,  1.251,538,  Jan.  1,  1918.     Date  of  appl., 
May  27,  1916. 
A    liquid    refrigerating    composition    consists   of 
water,    an   active   absorbent,    such  as  ammonium 
nitrate,   and   a   volatile   refrigerating   component, 
such  as  ammonia,  the  proportions  being  such  that 
on  applying  a  vaporising   temperature  of  100°  C. 
the   ratio   of  water   to   ammonia   in   the   vapour 
evolved  is  not  greater  than  in  the  criticial  boiling 
mixture  thereof  at  0°  C. — J.  H.  P. 

Precipitation  of  particles  from  fluid  streams  ;    Art 

of   electrical  .     C.   W.   Girvin,   Assignor   to 

U.G.  Scott,  Philadelphia,  and  H.  G.  Seitz,  New 
Y'ork.  U.S.  Pat.  1.252,104,  Jan.  1,  1918.  Date 
of  appl.,  Mar.  22,  1917. 
Opposing  electrode  systems  are  so  arranged  that 
an  electric  field  is  produced  having  permanently 
located  active  and  inactive  portions,  and  means 
are  provided  for  rotating  the  collecting-electrode 
system  on  its  axis  to  move  a  deposit-collecting 
face  between  an  active  and  an  inactive  portion  and 
for  removing  the  deposit  whilst  it  is  in  the  inactive 
zone. — J.  H.  P. 


Air  ; 
J. 


Apparatus  for   treating   — 
TI.    Lorimer,    Philadelphia, 


with   liquids. 
Pa.     U.S.    Pat. 


l,253,401,Jan.l5,1018.Dateofappl.,July9,1914. 
A  horizontal  conduit  is  provided  at  its  lower  part 
with  a  tank  for  containing  liquid,  and  at  its  upper 
part  with  a  deflecting  pbite  extending  obi  quely 
downwards  and  backward?.  A  number  of  trans- 
verse shafts  are  provided  above  the  tank  geared 
to  rotate  together  and  carrying  sets  of  parallel 
discs  on  each  shaft  partly  dipping  into  the  liquid. 


The  plane  of  the  discs  is  thus  parallel  to  the  air 
current,  which  is  caused  to  flow  through  the  conduit- 
by  a  fan,  and  the  discs  on  one  shaft  are  out  of 
alinernent  with  and  overlapping  those  on  the 
adjacent  shaft.  The  upper  edges  of  the  discs 
fit  closely  to  the  deflecting  plate. — W.  F.  F. 

Washing    and    drying   machine:    Centrifugal- 


R.  C.  McCaleb,  Chicago,  111.   U.S.  Pat,  1.253.403, 
Jan.  15,  1918.     Date  of  appl.,  Apr.  3,  1917. 

In  a  centrifugal  washing  and  drying  machine  a 
cylindrical  container  is  provided  with  an  internal 
basket  mounted  on  a  vertical  rotating  shaft,  A 
member  movable  vertically  carries  a  bucket  which 
may  be  moved  upwards  and  downwards  through  a 
central  opening  in  the  bottom  of  the  basket.  The 
basket  and  shaft  are  adapted  to  be  tilted  into  two. 
different  positions,  in  which  the  shaft  engages- 
with  worm  and  spur  driving  gear  respectively,  so. 
that  the  basket  may  be  rotated  at  two  different 
speeds.— \V.  F.  F. 

Centrifugal  machine.  L.  Salcines,  Guantanamo- 
Cuba.  U.S.  Pat,  1,253.428,  Jan.  15,  1918. 
Date  of  appl.,  Jan.  3,  1916. 

A  casing,  C,  contains  a  rotating  basket,  B,  to- 
which  the  material  to  be  treated  is  fed  from  the 
trough,    3,    through  the  cylindrical  chamber,  P. 


A  valve,  11,  controlling  the  discharge  from  the 
trough,  3,  to  the  chamber,  P,  is  reciprocated  by 
the  electromagnet,  13,  through  the  pivoted  lever, 
L.  A  series  of  cylinders,  S,  is  arranged  radially 
around  the  chamber,  P,  and  each  is  provided  with 
a  piston  normally  pressed  into  the  cylinder,  P,  by 
a  spring.  The  pistons  are  pressed  outward  by  the 
pressure  of  the  material  in  the  chamber  and  thus 
complete  the  electric  circuit  of  the  electromagnet, 
13,  which  thenopens  the  valve,  11.  Thefeedofthe 
material  is  thus  controlled  by  the  pressure  of  the 
material  in  the  feeding  chamber,  P. — W.  F.  F.     . 


—  in  connection  uith 

oils,    and    chemicals- 

N.Y'.,   U.S.A.     Eng. 

Aug.  10,  1917.     (Appl.  No.  11,541 

Under  Int.  Conv.,  Aug.  17.  1916. 


Filters  ;  Process  of  cleaning  - 
the    purification    of    sugar, 
P.   L.    Wooster,   YTonkers, 
Pat.  109,795 
of  1917.) 


See  U.S.  Pat,  1,240,290  of  1917  ;  this  J.,  1917, 1121, 

Desiccation  [of  liquids]  ;  Process  of and  appar- 
atus thereior.  H.  Wade.  London.  From  6.  A. 
Buhl.  Chicago,  U.S.A.  Eng.  Pat.  112,965,  Dec, 
29,  1916.     (Appl.  No.  18,632  of  1916.) 

See  U.S.  Pat,  1,215,889  of  1917  ;  this  J.,  1917,  376. 
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Distillation  of  liquids.  <  >.  Soderlund  and  T.  Uohei  x. 
Assignors  to  Techno  t  IhemicaJ  Laboratories,  Ltd., 
London,  I'.s.  Pat.  1,252,862,  Jan.  8,  L918. 
Date  of  appl.,  Dec.  10,  1**11. 

Eng.  Pat.  28,587  of  1918;  this  J.,  1915,  OS. 

Machine  for  mixing  concrete  and  the  like.     Eng.  I'at. 
l nT.r.T.",.    Set   ix. 

Process  of  drying  grain  and  other  coarse  granular 
materials,     U.S.   Pat.   1,250,496.     See  XIXa. 


Ha— FUEL;    GAS;    MINERAL    OILS    AND 
WAXES. 


Furls;  Determination  or  total  carbon   in- 


■  and 


its  importance  in  the  study  of  fuel  economy.  E. 
Damour  and  M.  de  la  Moriniore.  Rev.  Met., 
1917,  14,  7S9— 800. 

In  considering  the  heat  economy  of  a  fuel  the 
total  earbon  content  has  an  importance  not 
generally  recognised.  Few  laboratories  are  capable 
cd  estimating  this  content  rapidly,  and  in  general 
a  commercial  analysis  including  ash,  fixed  carbon, 
volatile  matter,  and  sometimes  calorific  power  is 
considered  sufficient.  In  making  a  balance-sheet 
of  heat  production  and  consumption  in  an  indus- 
trial furnace,  it  is  impossible  to  calculate  the 
amount  of  heat  lost  outside  the  furnace  without 
usin^  a  term  of  comparison  common  to  the  fuel 
and  to  the  gaseous  waste  products  of  combustion. 
Prom  (hi-  content  of  total  carbon  in  the  fuel  it  is 
possible  to  calculate  the  volume  or  weight  of 
gaseous  products  of  combustion.  The  apparatus 
used  by  the  authors  for  the  determination  of  total 
carbon  is  a  combination  of  the  Mahler-Ooutal 
bomb  (fitted  with  an  additional  outlet)  with  the 
usual  absorption  tubes  generally  associated  with 
the  combustion  furnace  in  organic  analysis.  0-5 
grm.  of  the  fuel,  contained  in  a  silica  capsule,  is 
introduced  into  the  apparatus.  After  the  explo- 
sion, and  on  opening  the  connection  to  the  tared 
rption  vessels,  the  gases  circulate  through 
~ulphuric  acid,  soda-lime,  potash,  and  pumice 
stone  moistened  with  sulphuric  acid.  A  large 
M.upi  nne  tube  charged  with  50  c.c.  of  de  Nolly's 
solution  (alkaline  solution  containing  about  4  grins, 
of  soda  per  litre)  indicates  any  loss  of  carbon 
dioxide  due  to  failure  to  regulate  the  speed  of  gas 
How.  In  this  way  it  is  possible  to  determine  in  1  j 
hours  the  total  carbon  of  the  fuel.  Tests  have 
shown  that  the  losses  due  to  the  residue  from 
combustion,  and  formation  of  carbon  monoxide 
or  of  hydrocarbons  are  negligible.  A  correction 
is  made  for  the  carbon  dioxide  remaining  in  the 
bomb.  To  ensure  complete  combustion  and  to 
reduce  the  error  possible  from  the  amount  of  space 
in  the  bomb,  the  authors  recommend  a  smaller 
bomb  of  250  c.c.  capacity  and  adapted  for  a  pres- 
sure of  25  atmospheres.  From  the  results  of  lr-l~ 
conducted  as  above,  the  authors  give  elaborate 
calculations  leadinir  to  a  thermal  balance-sheet  of 
itery  of  boilers  and  of  an  open-hearth  furnace 
respectively. — -J.  E.  C. 


Watrr-gas  ;      Production    of 


in    continuous 


vertical  retorts.     H.   M.   Balsam.    Gas   J.,    1918, 
141,  247—248. 

Tnn  author  discusses  the  advantages  of  making 
water-cas,  in  situ,  in  a  continuously  worked 
vertical  retort,  the  speed  of  the  descent  of  the 
charge  being  adjusted  to  leave  an  ample  depth  of 
incandescent  coke,  and  steam  at  40  lb.  per  sq.  in. 
being  introduced  somewhat  on  the  lines  indicated 
by  West  (see  this  J.,  1917.  1265:  1018,  26  A). 
The  following  results  are  given  relating  to  normal 
working  and  to  "  combination  "  working  respec- 
tively :    Gas  per  ton,  14,120  and  27,300  cub.  ft.  ; 


calorific  value,  510  and  430  B.Th.U.  ;  candle 
power,  II  ">  and  50;  gas  produced  per  retort  in 
24  hours,  73S  and  950  cub.  metres. — J.  E.  C. 

Illuminating  gas  ;  Washing  of with  anthracene 

oil.  M.  Kaffo  and  G.  Scagliarini.  Annali 
Chim.    Ai.pl.,    1917,   8,    114—121. 

Tine  increase  in  the  sp.  gr.  of  anthracene  oil  which 
lias  been  used  fur  several  months  for  extracting 
benzene,  etc.,  from  gas  is  not  due  to  naphthalene. 
Fractional  distillation  of  a  sample  of  anthracene 
oil  which  had  thus  been  used  gave  the  following 
results  :— Between  200°  and  230°  C.  a  liquid 
distilled  which  yielded  209°;,  of  naphthalene  and 
7-75%  of  liquid  residue,  whilst  between  230°  and 
270°  C.  there  distilled  G'16%  of  an  oil  yielding 
108%  of  naphthalene.  These  results  compared 
with  those  given  by  a  sample  of  saturated  anthra- 
cene oil  show  that  the  amount  of  naphthalene 
left  in  solution  in  the  tar  is  somewhat  greater  than 
that  dissolved  by  the  oil.  The  increase  in  the 
sp.  gr.  of  the  anthracene  oil  is  due  to  the  presence 
of  various  products  boiling  between  270°  and 
330°  C.,  principally  fluorene,  phenanthrene,  and 
acenaphthene.  The  increase  in  the  sp.  gr.  of  the 
oil  has  no  material  influence  on  the  extraction  of 
light  oils  from  the  gas,  and  after  4  months'  use 
an  oil  will  extract  almost  the  same  amount  of 
benzene  as  when  first  used.  Anthracene  oil  can 
be  used  for  extracting  light  oils  until  mechanical 
conditions  prevent  its  movement  within  the  washing 
chamber. — C.  A.  M. 

Patents. 

Alcohol ;    Method  of  rendering  ■ more  readily 

ignitable  when  used  as  fuel  in  internal  combustion 
engines.  P.  H.  King  and  J.  A.  Stoneham, 
London.  Eng.  Pat.  112,741,  Aug.  10,  1917. 
(Appl.  No.  11,478  of  1917.) 

Alcohol  is  vaporised  and  mixed  with  an  equal 
volume  of  acetylene.  The  mixture  is  then  con- 
densed in  the  ordinary  manner,  the  liquid  holding 
the  acetylene  in  solution. — J.  E.  C. 


[Gas   retort]  furnace ;     Regenerative 


S.   B. 


Russell,  Assignor  to  Parker-Russell  Mining  and 
Manufacturing  Co.,  St.  Louis,  Mo.  U.S.  Pat. 
l,251,426,Dec,25, 1917. Date  of  appl.,  Jan.15,1917. 

In  a  gas  retort  setting  heated  by  producer  gas,  the 
primary  air  circulates  round  a  waste  heat  flue  in  the 
recuperator.  Steam  is  introduced  through  steam 
jets  or  injecting  nozzles  in  close  proximity  to  the 
ports  in  the  division  wall  between  the  gas  producer 
and  the  recuperator  so  as  to  cause  a  mixture  of 
heated  primary  air  and  steam  to  be  supplied  to  the 
producer. — J.  E.  C. 

Gas  producers.  F.  Thuman,  Westminster.  Eng. 
Pat.  112,909,  Sept.  25,  1917.  (Appl.  No. 
13,770  of  1917.) 

In  a  gas  producer,  a  steam-  and  blast-distributing 
grate  projects  through  an  eccentrically  disposed 
aperture  in  the  ash-pan  into  the  fuel  bed  and  is 
caused  by  the  rotation  of  the  ash-pan  to  gyrate, 
means  being  provided  for  coupling  the  grate  to 
the  ash-pan  when  desired,  so  that  it  will  then  also 
rotate  about  its  axis. — J.  E.  C. 

Gas  producer.  J.  R.  George,  Assignor  to  Morgan 
Construction  Co.,  Worcester,  Mass.  U.S.  Pat. 
1,251, 01  l,Dcc.2.5, 1917.  Dateof appl.,Feb.6,1915. 

A  gas  producer  is  fitted  with  a  rotating  ash  support 
and  a  scraper  which  normally  rotates  with  this 
support.  By  means  of  gear  responsive  to  changes 
in  the  level  of  the  fuel  bed,  a  stop  can  be  interposed 
in  the  path  of  the  scraper  to  prevent  its  rotation. 

—J.  E.  C. 
e2 
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Gas   producer.     E.    A.    W.    Jefferies,   Assignor   to 

Morgan    Construction    Co.,    Worcester.    Mass. 

U.S.  Pats.  (A.)  1.251.038  and  (b)  1.251.039,  Dec. 

25,    1917.     Dates  of  appl.,   Aug.   2,    1913,  and 

Dec.  16,  1911. 
(A)  A  GAS  producer  comprises  a  fuel  section,  to 
which  fuel  is  fed  during  the  operation  of  the  pro- 
ducer, a  fuel  levelling  device  resting  on  the  surface 
of  the  fuel  and  capable  of  adjustment  to  the  level 
of  the  bed,  with  means  for  causing  relative  rotation 
between  the  fuel  section  and  the  levelling  device. 
(b)  A  bed  of  fuel  is  supported  in  a  gas  producer, 
and  the  surface  levelled  by  a  swinging  arm  pivoted 
at  one  end  on  a  horizontal  axis  and  resting  by 
gravity  on  the  surface  of  the  fuel  bed.  Means  are 
provided  for  ensuring  relative  rotation  between 
the  levelling  arm  and  the  fuel  bed. — J.  E.  C. 

Gas  generators  ;  Steam,  and  air  mixer  for  - 


Logan.  Phcenixville.  Pa.  U.S.  Pat,  1.251,252, 
Dec.  25,  1917.  Date  of  appl.,  June  16,  1916. 
A  steam  and  air  mixer  consists  of  a  casting  having 
an  upper  hollow  portion,  to  which  air  and  steam 
are  supplied  through  separate  pipes,  and  an  integral 
annular  retarding  chamber  forming  the  lower 
portion  of  the  casting.  There  are  openings  in  the 
opposite  side  walls  of  this  chamber,  one  opening 
being  closed  by  a  plug  and  the  other  being  fitted 
with  a  discharge  pipe  which  extends  through  the 
wall  of  the  generator  to  the  space  beneath  the 
grate.— J.  E.  C. 

Fuel:    Apparatus   (or  producing  combustible- 


J.  R.  Rose,  Edgeworth,  Pa.     U.S.  Pat.  1.252,032, 
Jan.  1,  1918.     Date  of  appl.,  Nov.  29,  1915. 

A  PAIR  of  vertical  and  parallel  flues,  each  filled 
with  refractory  material  in  chequered  formation, 
is  arranged  in  a  generator,  the  upper  ends  being 
connected  by  a  transverse  passage.  A  combustible 
fluid,  together  with  a  regulated  supply  of  air,  is 
admitted  to  the  lower  end  of  one  of  the  flues, 
and  a  liquid  hydrocarbon,  preheated  in  a 
passage  between  the  two  flues,  is  admitted  about 
half-way  up  the  flue. — J.  E.  C. 

Fuel ;     Process    of    manufacturing    gaseous  ■ 


Distilling  hydrocarbons  ;  Art  of- 


J.  W.  Coast, 


J.  R.  Rose,  Edgeworth,  Pa.  U.S.  Pat,  1,252,033, 
Jan.  1,  1918.     Date  of  appl.,  May  19,  1916. 

Superheated  steam  and  a  hydrocarbon  fluid  are 
passed  through  a  duct  heated  to  at  least  2200°  F. 
(1200c  C.)  to  induce  dissociation.  A  heated  mix- 
ture of  liquid  hydrocarbon  and  superheated  or  dried 
steam  is  then  added,  the  final  mixture  passing 
through  another  duct  also  heated  to  at  least  2200° 
F.  (1200°  C).  Carbon  dioxide  is  then  removed 
from  the  gaseous  product. — J.  E.  C. 


jun.,  Tuls;i.  Okla.  Assignor  to  The  Process  Co. 

U.S.  Pat.  1.252.401.  Jan.  8,  1918.    Date  of  appl., 

Nov.  11,  1916. 
Petroleum  distillates  having  a  boiling  point  of 
over  300°  F.  are  mixed  with  steam  and  forced  at  a 
velocity  greater  than  2600  ft.  per  minute  through 
a  coil  of  small  pipe  at  a  pressure  of  50  to  150  lb. 
per  sq.  in.,  and  between  850°  and  1500°  F.,  into  a 
cracking  chamber  into  which  is  also  injected  a 
finely  divided  and  relatively  cool  petroleum 
distillate.  This  latter  is  thereby  also  cracked  ; 
the  fractions  of  high  boiling  point  are  condensed, 
and  carbon  or  coke  removed  from  the  vapours. 
The  remaining  vapours  are  led  off  and  condensed. 

— L.  A.  C. 

Hydrocarbonaceous  or  bituminous  product  and 
process  of  making  the  same.  T.  M.  Hart, 
Assignor  to  P.  M.  Stewart.  New  York.  l.s. 
Pat.  1,252.433.  Jan.  8,  1918.  Date  of  appl., 
Sept.  30,  1915. 

Asphalt  is  mixed  with  alum,  whereby  the  water 


of  emulsification  is  converted  into  water  of 
crystallisation.  The  mixture  is  heated  below  the 
temperature  at  which  water  is  evolved. — L.  A.  C. 

Distilling    oil    and    other   liquids ;    Process   of   and 

apparatus     for .     W.     Thomas,     Nanaimo, 

British  Columbia.  U.S.  Pat,  1,253,747,  Jan.  15, 
1918.  Date  of  appl.,  Feb.  2,  1917. 
Gas,  heated  in  a  regenerator  situated  below  the 
heating  chamber  of  the  still,  is  passed  under 
pressure  into  an  "  injector-circulating  device  " 
situated  within  the  still,  drawing  with  it  the  top 
layer  of  liquid  and  foam  into  the  body  of  the 
liquid,  and  thus  assisting  vaporisation  and  pre- 
venting boiling  over.  Waste  hot  products  from 
the  regenerator  are  led  into  the  heating  chamber 
of  the  still. — L.  A.  C. 

Cracking  liydrocarbons  ;  Art  of  and  apparatus  for 

.     J.    W.    Coast,     jun..    Assignor    to    The 

Process  Co.,  Tulsa,  Okla.  U.S.  Pats.  1,252.999 
and  1.253,000,  Jan.  S,  1918.  Date  of  appl.. 
May  22,  1917. 
A  hollow  movable  shield,  cooled  by  water,  is 
placed  between  the  still  and  the  heating  medium 
in  order  to  protect  overheated  portions  of  the 
still.— L.  A.  C. 

Coke-oven.     T.  von  Bauer,  Tautenburg,  Germany, 
■  Assignor    to    B.    Zwillinger,    New    York.     U.S. 

Pat,   1,253,445,  Jan.   15,  1918.     Date  of  appl., 

July  11,  1913. 
See  Ger.  Pat.  262,116  of  1912  ;  this  J.,  1913,  901. 

Process  of  making  sodium  ierrocyanide.     U.S.  Pats. 
1,252.741   and   1,252.742.     See  VII. 

IIb.— DESTRUCTIVE  DISTILLATION ; 
HEATING;    LIGHTING. 

Destructive  distillation  of  Philippine  wood.  A.  H. 
Wells.  Philippine  J.  Sci.,  1917,  12,  A,  111—125. 
The  experimental  plant  consisted  of  a  cylindrical 
iron  retort  capable  of  holding  10  to  15  kilos,  of 
wood  and  heated  electrically  in  such  a  manner  that 
the  inside  temperature  could  be  controlled  over 
a  range  of  500°  C.  The  vapours  passed  into  a 
tar  trap,  a  piece  of  iron  pipe  10  cm.  in  diameter, 
capped  at  each  end  and  fitted  with  a  pet-cock  at 
the  bottom,  and  then  into  a  condenser  and  scrubber 
consisting  of  a  coil  of  lead  piping  2  "5  cm.  in  diameter, 
fitted  into  a  barrel  and  leading  to  a  small  tower 
containing  pieces  of  glass  tubing.  Both  fast  and 
slow  distillations  were  made  on  each  kind  of  wood  ; 
in  the  former  the  current  was  not  controlled, 
except  at  the  beginning  of  the  exothermic  reaction 
(265° — 275"1  C),  during  which  period  it  was  shut 
off  in  order  to  prevent  loss  by  overtaxing  the  con- 
densing system  ;  in  the  latter,  the  current  was  so 
applied  that  the  apparent  moisture  was  driven 
off  first,  a  pause  in  the  distillation  marking  the 
end  of  this  stage  (121° — 180°  C);  the  current  was 
then  gradually  increased  and  subsequently  was 
shut  off  for  the  period  of  the  exothermic  reaction, 
after  the  completion  of  which  it  was  raised  slowlv 
to  about  330°  C,  and  then  rapidly  to  550°  C. 
The  highest  yields  of  wood  alcohol  and  acetic  acid 
were  obtained  from  hard  mangrove  woods,  the 
lowest  from  soft  woods  with  the  highest  resinous 
content.  Controlled  distillations  in  all  cases  gave 
higher  yields  of  methyl  alcohol  and  generally  of 
acetic  acid.  Acetone,  aldehyde,  and  higher  ketbnic 
compounds  were  found  in  most  of  the  distillates. 
The  tars  obtained  were  fractionally  distilled, yield- 
ing below  100'  C.  colourless  inflammable  oils  with 
a  strong  characteristic  odour  and  having  sp.  gr. 
0-958— 0-998.  The  fraction  from  150°  to  250°  C. 
varied  from  pale  vellow  to  brown,  and  quicklv 
darkened  in  colour  ;  sp.  gr.  1010 — 1028.  The 
green  and  blue  oils  began  to  pass  over  at  230°  C.  : 
these   were    accompanied  by  a  small  amount    of 
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water,  indicating  decomposition,  and  contained 
■  high  percentage  ol  substances  which  reacted 
with  alkali.  The  fractions  above  250'  ('.  were 
wrai-solid  and  usually  red.  The  pitch  wast  it  icons, 
w  it  in ■onclioiil.il  fracture  ami  of  rather  high  melting 
point.  All  of  the  spedmnns  of  ohCrcoal  would 
be  suitable  for  domestic  purposes,  and  some  of 

them     for    iron    Smelting.      The    author    discusses 

oosts  and  working  expenses  (or  wood  distillation 
on  the  large  Boale  in  the  Philippine  Islands.  r,i- 
centage  yields  of  various  products  from  different 
woods  are  given  in  the  following  table: — 


ID.— TAR  AND  TAR  PRODUCTS. 

1'atkxt. 

Distilling  hydrocarbons  <ir  liquids  likely  to  forni 
emulsions;     Apparatus    for    treating    or    . 

1-'.  M.  A.  A.  Mclchoir,  Assignor  to  Sue.  Anon,  dos 
Combustibles  Industrie]*,  Paris.  I'.S.  Pat. 
1,288,411,  Jan.  15,  1918.  Date  of  appl.,  Sept, 
13,  1912. 

Si  i:  Eng.  Pat.  17,954  of  1912  :    this  J.,  1013,  904. 


Wood. 


Botanical  name. 


G  immarchU 
name. 


lE.iiMi.-  sa. 


Pyrollft- 

II s 

distillate 


Tar. 


v.ii   on- 
densable 


I    II. n    II        ! 


Methyl 
alcohol. 


Acid  (as 

100% 

acetic  acid). 


Rhitophora  -p Uacauan 

Bruffuitra  pani/tom  \V.  «  A...  Langaml 

Ancrnnia  officinalis  L Api-api 

I  bijuoa  (Colebr.)  0.  Ktze.  l|il 

//"y<«i  sp Y:u.il 

Shona  guiso  (Blanco)  Blume   ..  Quito 

I'ipttroeiirpus  ap Apltong 

show  voltnimma (Blanco)  Kerr.  Tnniniili 

Iterocir/m.-;  s|. Nana 

Prnlaeme  contorta  (Vid.)  M  .&  R.  White    lauan 

AniAopt'ra  ttiurit.ri  Blanco  Palo 

[fwti/arta  End] I  Benguet  pine 


Very  hard 


ll.ird 


Medium 
hard 


Soft 


30-5 
40-8 
4:1-4 
112-4 
S4-6 
85  5 
39-7 

308 
30-4 

308 
394 

::s<j 


4-1    1 

4-2 

5-2 

643 

6-0 

8-2 

12-6 

7-5 

7-8 

0-8 

3-8 

10-3 

21-2 
22-9 
Tin 
l'.l-l 
20-8 
20  0 
151 

18-8 
100 
23-4 

111-7 
151 


::.".  2 
82-1 
S2-4 
41-7 
88-5 
38-3 
82-6 

33  i 
30-8 
33-2 
36-6 
35-7 


1-84 

1-71 
1  -61 

(i  98 
1-55 
0-91 

1-23 
1  -36 
!  211 
0-74 

0-82 


510 
4-95 
4-66 
4-40 
4-61 
4-7(1 
3-80 

2-112 
4-37 
2-90 
3-83 
2-12 


*  By  difference. 


Patents. 


Distillation   of  c<«tl,   oil  shales,  and  other  similar 
maceous     materials.     S.      B.      Billbrough, 
Johannesburg,  Transvaal.     Ene.  Pat.   112.79:'., 
Jan.  11.  1917.     (Appl.  No.  570  of  1917.) 

The  material  is  distilled  at  a  high  temperature 
(800°  to  L200  C.)  and  the  vapours  are  withdrawn 
through  a  passage  remote  from  the  walls  of  the 
i. tint.  This  passage  may  consist  of  a  central 
perforated  tube,  decreasing  in  cross-sectional  area 
from  the  top  to  tin-  bottom  of  the  retort,  and  may 
he  rotated  if  desired.  The  perforated  tube  may  be 
covered  with  wire  gauze  or  netting  if  desired. 
(Reference  is  directed,  in  pursuance  of  Sect.  7, 
Nub-sect.  4,  of  the  Patents  and  Kesigns  Act,  1907, 
to  Eng.  Pats.  :;:«!  of  1875,  2812  of  1883,  11,581 
of  1890,  15,480  of  1894,  30.073  of  1897.  19,143  of 
1900,  16,925  and  29,313  of  1909,  and  4598  of  1915  ; 
this  J.,  1891,  689  ;  1895,645;  1899,255:  1901, 
1100;   1910,   1049,   1300;   1910,  919.)— J.  E.  C. 

Oil  shales;  Distillation  of  — — .  G.  E.  Heyl, 
London.  Eng.  Pat.  112.997,  Feb.  0,  1917. 
(Appl.  No.  11365  of  1917.) 

BEFORE  distillation,  shale  is  soaked  for  a  long 
period,  e.g.,  24  his.,  in  a  relatively  small  volume 
of  a  liquid  hydrocarbon,  such  as  mineral  oil  or 
-  oal-tar  oil.  Tie-  distillation  is  preferably  effected 
in  two  or  more  stages,  a  further  quantity  of  the 
hydrocarbon  being  added  between  each.  For 
example,  a  volume  of  coal-tar  oil  distilling  up  to 
220°  C.,  equal  to   10%  of  the  mass  of  the  shale,  is 

used  to  soak  the  shale  and  the  mixture  distilled 
to  220°  C.  After  cooling,  the  still  residue  has 
added  to  it  a  further  Hi",,  of  the  oil  and  the  dis- 
tillation is  continued  to  400°  C.  The  yield  of  oil, 
I —  the  added  20%  of  coal-tar  oil.  will  be  greater 
thin  would  be  obtained  without  the  addition  of 
the  oil.— L.  A.  ('. 

Heat-developing  apparatus.  W.  A.  Hone  and  J.  W. 
Wilson.  Leeds,  and  C.  I >.  McCourt,  Assignors  to 
Radiant  Heating,  Ltd.,  London,  t'.s.  Pat. 
1,263,342,  Jan.  15.  mis.  Date  of  appl.,  Feb.  20, 
I'M 2.     Renewed  June  11.  1917. 

Eng.  Pat.  2401  of  1911  ;    this  J.,  1912,  110. 


— L.  A.  C. 
IV.— COLOURING   MATTERS  AND  DYES. 

Patents. 
Dye  stuffs  and  dyes  ;    Manufacture  of  .     N. 


Malcobnson,  London.     P^ng.  Pat.  112,813,  Jan. 

24,  1917.  (Appl.  No.  1228  of  1917.) 
Certain  carbonaceous  materials,  such  as  plants 
of  the  alga?  family,  ferns,  peat,  or  used  tea-leaves, 
are  heated  with  a  concentrated  mineral  acid,  and 
the  saturated  solution  thus  produced  is  evaporated 
to  dryness  or  to  a  paste,  any  residual  acid  being 
neutralised  by  sodium  carbonate,  caustic  soda,  or 
other  suitable  neutralising  agent.  To  increase 
the  solubility  of  the  dye,  sodium  chloride,  sugar, 
or  other  soluble  material  may  be  added  either  to 
the  mixture  in  the  retort  or  to  the  paste  or  powder, 
also,  other  dyestufTs,  mordants,  or  topping  bath 
materials  may  be  added  in  the  same  way.  The 
acid  vapours  evolved  are  condensed  and  the 
resulting  liquid  used  again. — L.  A.  C. 


Colouring   bodies  ;   Preparation   of  - 


-for  use  in 
food,  pharmaceutical  and  other  preparations.  A. 
Boake,  Roberts  and  Co.,  Ltd.,  and  T.  Rendle, 
London.  Eng.  Pat.  112,880,  May  17,  1917. 
(Appl.  No.  7105  of  1917.) 

The  dye,  or  other  colouring  matter,  is  dissolved 
in  a  heated  salt  such  as  sodium  thiosulphate, 
sodium  carbonate,  sodium  sulphate,  sodium  phos- 
phate, magnesium  sulphate,  alum,  and  others 
which  on  heating  unit,  in  their  own  water  of 
crystallisation.  The  mixture  is  cooled,  allowed  to 
set,  and  formed  into  blocks,  slabs,  or  masses,  or 
reduced  to  powder.  A  solution  containing  up  to 
15  to  20  %  of  the  colouring  matter  can  be  obtained. 

— L.  A.  C. 

[Anthracene]  vat  dyes;  Bluish-green and  pro- 
cess of  making  them.  M.  Kardos,  Charlotten- 
burg,  and  P.  Nawiasky,  Assignors  to  Badische 
Anilin  und  Soda  Fabrik,  Ludwigshafen,  Ger- 
many. U.S.  Pat.  1,253,252,  Jan.  15,  1918. 
Date  of  appl.,  Apr.  15,  1914. 

See  Addition  of  Feb.  13,  1914  to  Fr.  Pat,  458,949 
of  1913  ;  this  J.,  1915,  22. 
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Cl.   V.— FIBRES;    TEXTILES;    CELLULOSE;    PAPER. 


[March  30,  1913. 


Method  of  -preparing  nitroso  compounds  from 
ligninsulphonic  acid.     Eng.  Pat.  103,653.   See  V. 

Nitration  of  cotton  cellulose  and  influence  of  pro- 
longed bleaching  on  its  transformation  into 
dinitrocellulosc.     Namias.     See  XXII. 


V.— FIBRES  ;    TEXTILES  ;    CELLULOSE  ; 
PAPER. 

Patents. 

Fulling  and  materials  for  use  therein.  K.  Mohs, 
Allach,  Germany.  Eng.  Pat.  110,343,  June  25, 
1917.  (Appl.  No.  9118  of  1917.)  Under  Int. 
Conv.,  Oct.  12,  1916. 
A  combination  of  organic  colloids  with  inorganic 
protecting  colloids  is  prepared  in  a  solid  and 
soluble  form  and  a  small  proportion  of  the  colloid 
powder  is  added  to  the  fulling  liquor,  whereby 
quicker  felting  and  less  shrinkage  are  obtained. 
For  the  preparation  of  the  colloid  a  mash  is  made 
with  a  material,  such  as  Indian  seaweed, 
"  Indianian  bread  or  Tuckakoe,"  Japanese  sea- 
weed, or  Iceland  moss,  and  a  solution  containing 
about  2  %  of  potassium  carbonate,  which  is  raised 
to  55°  C.  The  filtered  infusion  is  evaporated 
under  vacuum  with  a  certain  proportion  of  colloidal 
silicic  acid,  and  when  concentrated  to  a  suitable 
consistence,  the  mixture  is  discharged  and  mixed 
with  a  further  portion  of  the  silicic  acid  so  that 
the  mixture  is  solidified  and  obtained  as  a  dry 
powder.  For  instance,  1000  kilos,  of  Iceland  moss 
yields  about  300  kilos,  of  air-dry  organic  colloid 
"substance,  which  is  combined  with  about  200  kilos. 
of  colloidal  silicic  acid  yielding  500  kilos,  of  air-dry 
solid  colloid  powder. — J.  F.  B. 

Cellulose;   Process   of  dissolving .     E.   C.   R. 

Marks,  London.  From  International  Cellulose 
Co.,  Reno,  Nevada,  U.S.A.  Eng.  Pat,  104,173, 
Jan.  31,  1917.  (Appl.  No.  1564  of  1917.) 
See  U.S.  Pat.  1,218,954  of  1917 ;  this  J.,  1917,  450. 
Sulphuric  acid  may  be  used  instead  of  phosphoric 
acid,  and  the  hydrochloric  acid  should  contain  not 
less  than  25%  by  weight  of  hydrogen  chloride. 
When  it  is  desired  to  obtain  a  solution  of  sugars 
(dextrose  and  pentoses)  by  hydrolysis  of  the 
cellulose,  the  amount  of  water  present  in  the 
initial  mixture  of  cellulose  and  acids  should  not 
exceed  one-fifth  of  the  weight  of  cellulose. 

Cellulose  solutions;  Spinning  copper  oxide  ammonia 

.     E.  Elsaesser,  Langerfeld,  Germany.   Eng. 

Pat.  113,010,  Feb.  19,  1917.  (Appl.  No.  2438 
of  1917.) 
In  apparatus  for  spinning  threads  from  cupram- 
monium  solutions  of  cellulose,  in  which  flowing 
liquids  are  used  for  feeding  the  threads,  air  bubbles 
in  the  precipitating  liquid  disturb  the  formation  of 
the  thread.  To  prevent  these  bubbles  the  pre- 
cipitating liquid  is  freed  from  dissolved  gases,  for 
instance,"  by  subjecting  it,  preferably  while  hot, 
to  the  action  of  a  vacuum. — -J.  F.  B. 


Viscose  ;   Process   of  making  - 


N.    E.    Katz, 


Meridian,  Miss.     U.S.  Pat.   1,251,237,  Dec.  25, 
1917.     Date  of  appl.,  Aug.  28,  1917. 

Alkali-cellulose  containing  an  excess  of  alkali 
is  caused  to  react  directly  with  carbon  bisulphide 
associated  with  an  organic  plasticising  agent  and 
a  solvent  for  the  same. — J.  F.  B. 

Paper-making  and  like  machines  ;   Fell-driers  for 

.     W.   A.    Aitken,    Gravesend.     Eng.    Pat. 

112,678,    Jan.    25.    1917.     (Appl.    No.    1240    of 
1917.) 

The  lower  drying  felt  of  a  paper  machine  is  carried 
round  a  large  auxiliary  drying  cylinder  situated  at 


the  wet  end  of  the  range  of  paper-drying  cylinders, 
so  that  the  felt  is  dried  immediately  before  it  comes 
in  contact  with  the  paper. — J.  F.  B. 

Translucent  paper  ;  Reinforced and  process  for 

making  ^ime.  E.  Bellan,  Paris.  Eng.  Pat. 
113,062,  July  14,  1917.  (Appl.  No.  10,233  of 
1917.)  Under  Int.  Conv.,  Apr.  20,  1917. 
Reinforced  translucent  paper  is  manufactured 
from  two  sheets  of  paper  between  which  is  fixed 
a  reinforcement  of  textile  or  metallic  thread  ; 
the  adhesive  which  is  employed  for  sticking 
the  sheets  together  contains  an  oily  or  fatty 
body,  e.g.,  30—40%  of  Unseed  oil,  in  such  propor- 
tion that  the  adhesive  and  translucent  effects  are 
produced  in  one  operation. — J.  F.  B. 

Vegetable   substances;    Method   of  treating for 

the  recovery  of  their  values.  M.  W.  Marsden,  Logan 
Station,  Pa.  U.S.  Pat.  1.251,261,  Dec.  25,  1917. 
Date  of  appl.,  Apr.  26,  1916. 
Fibrous  vegetable  material  is  cleansed  and 
softened  by  immersion,  then  subjected  to  squeezing 
in  order  to  loosen  the  fibres  lengthwise  and  crush 
the  material ;  the  crushed  mass  is  washed  with  the 
use  of  steam  and  leached  while  open  to  the  atmos- 
phere, to  remove  the  extractive  matter.  After 
thorough  rinsing,  the  material  is  digested  until  the 
fibres  are  reduced  to  the  uniformity  required  for 
paper-making. — J.  F.  B. 

Sulphite  acid  liquor  and  the  like  ;  Means  for  making 

.     G.   D.   Jenssen,   New   York.     U.S.   Pat. 

l,251,533,Jan.l,1918.  Dateof  appl.,Mar.24,  1917. 

The  apparatus  comprises  a  pair  of  towers  each 
having  near  the  lower  end  a  partition  supporting 

I   blocks  of  acid-proof  material  to  retard  the  down- 

{   ward  flow  of  liquor,  and  some  distance  above  this 
j>artition  a  second  partition  supporting  a  layer  of 

j  limestone.     Water  is  supplied  to  the  upper  ends 
of  the  towers  and  sulphur  dioxide  gas  to  the  lower 

i  ends.     Gas-outlet  pipes  at  the  upper  ends  of  the  » 
towers  are  connected  with  a  pipe  through  which 
the  gas  can  be  supplied  again  to  the  lower  ends  of 
the  towers.     The  liquor  withdrawn  from  the  lower 
ends  of  the  towers  is  returned  to  the  towers,  below 

I   the   partition   supporting    the    limestone,   for  re- 
treatment. 

Ligninsulphonic  acid  or  ils  salts  ;  Method  of  pre- 
paring nitroso  compounds  from .     E.  Oman, 

Stockholm.  Eng.  Pat.  103,653,  Jan.  4,  1917. 
(Appl.  No.  204  of  1917.)  Under  Int.  Conv., 
Jan.  14,  1916. 

Sodium  ligninsulphonate,  100  grms.  of  60%  purity, 

obtained  by  saturating  sulphite-cellulose  waste  lye 

with  sodium  chloride,  is  dissolved  in  600  grms.  "of 

water  ;  a  solution  of  60  grms.  of  sodium  nitrite  in 

I    100  of  water  is  added,  the  mixture  iScooled  with  ice 

;   and  treated  with  a  solution  of  60  grms.  of  concen- 

|   trated  sulphuric  acid  in  400  of  water.     After  some 

hours  the  nitroso  compound  is  separated  by  the 

addition  of  salt  and  purified  by  washing  with  a 

saturated  solution  of  sodium  chloride.     If  desired, 

j   the    free    ligninsulphonic    acid,    precipitated    by 

hydrochloric  acid,  may  be  dissolved  in  water  and 

j   treated   for  the  production  of  the  nitroso  com- 

'   pound.     An   impure   nitroso   compound   may   be 

I   prepared  direct  from  the  sulphite  waste  lye.     The 

product  has  a  yellowish-brown  colour  and  may  be 

!   used  as  a  colouring  matter.     (See  also  this  J.,  1918, 

121  A.)— J.  F.  B. 

Wood  pulp  sulphite  plants  ;  Process  of  treating  by- 
product liquors  from .     C.  Marchand,  Kim- 

berly,  Wis.,  Assignor  to  The  Marchand  Process 
Co.,  Chicago,  111.  U.S.  Pats,  (a)  1,253,853  and 
(b)  1,253,854,  Jan.  15,  1917.  Dates  of  appl., 
(a)  Nov.  26,  1915,  and  (b)  Aug.  14,  1916.  Re- 
newed Nov.  19,  1917. 

(a)  Sulphite  wood  pulp  waste  liquor  is  treated 
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in  a  tank  with  Bulphurio  acid  to  convert  the 
sulphites  Into  Bulphatea  and  precipitate  the  lime  ; 
ii  predetermined  quantity  of  the  treated  liquor  is 
discharged  Into  a  preliminary  heater  and  charge- 
measurer,  where  it  is  maintained  at  a  temperature 
below  boiling,  and  subsequently  discharged  Into 
:m  evaporator.  The  liquor  is  evaporated  under 
vacuum    to    remove    a    portion    of    the    sulphur 

dioxide  and  is  then  passed  to  a  second  evaporator 

at  a  lower  temperature  and  higher  vacuum  until 
of  the  sulphur  dioxide  is  vaporised.  The 
vapour  from  the  evaporators  is  absorbed  in  a 
reagent  to  produce  a  sul|>liit«'  and  the  concen- 
trated liquor  Is  treated  in  a  tank  with  an  oxidising 
agent  to  produce  sulphuric  acid  and  then  fer- 
mented, in)  Waste  sulphite  liquor  is  treated  to 
convert  the  sulphites  into  the  corresponding 
chlorides  and  sulphur  dioxide.  The  latter  is 
expelled,  the  residue  tormented,  the  alcohol  dis- 
tilled off,  the  residual  liquid  evaporated,  the  solid 
residue  incinerated,  and  the  chlorides  are  recovered 
J>y  repeated  crystallisation. — J.  F.  B. 


VII.— ACIDS  ;    ALKALIS  ;    SALTS  ;    NON- 
METALLIC  ELEMENTS. 

8ulphuric  acid  situation  in  the  United  Stales.    L.  B. 
.Skinner.      Met.  and  Chem.  Engi,  1918,  18,  82-85. 

PBIOB   to   the   war  sulphuric  acid  in  the   United 
States    was    made    exclusively    from    the    gases 

{>roduced  by  roasting  zinc  blende  and  pyrites  oi 
iy  the  blast-furnace  treatment  of  Tennessee 
copper  ores.  The  demand  for  acid  during  the  war 
li  i^  stimulated  production  which,  however,  has 
never  yet  met  all  requirements.  To  increase  the 
output  from  zinc-acid  plants  brimstone  has  been 
added  to  the  ore  fed  into  the  burners  (Ilegeler 
kilns-  whereby  the  chamber  output  has  been 
increased  20%.  Australian  concentrates  are  being 
used  and  may  continue  to  be  used  after  the  war. 
The  production  from  plants  now  using  or  which 
previously  used  pyrites  has  also  increased,  to  some 
extent  due  to  the  substitution  of  brimstone  for  the 
now  scarcer  Spanish  ore.  There  is,  however,  no 
commercial  advantage,  even  under  present  con- 
ditions, in  doing  this.  The  development  of  the 
contact  processes  in  America  has  been  restricted 
by  the  onerous  conditions  of  licences  and  royalties 
imposed  by  European  patent  owners.  When  fine 
cone,  nt rates  are  used,  the  roaster  gases  carry 
much  undesirable  dust.  The  Cottrell  process  has 
failed  to  work  satisfactorily  under  the  very  severe 
practical  conditions  of  acid  plants  where  it  has 
been  tried.  The  lead  tower  in  chamber  plants  is 
giving  way  to  cheaper  masonry  designs  and  the 
stoneware  fittings  to  silicon-iron  castings.  The 
increased  demand  for  sulphuric  acid  has  been  due 
to  the  production  of  explosives  and  to  the  demand 
of  oil  refineries  largely  caused  by  the  growth  of  I 
use  of  motor  vehicles  under  war  conditions.  The 
quantity  available  for  the  manufacture  of  fertilisers 
has  been  insufficient  for  the  demand.  In  the 
future,  acid  production  will  he  an  adjunct  to 
the  metallurgical  industry.  Pyrites  and  also 
brimstone  luirning  for  acid  will  probably  decline. 
Much  will  depend  on  the  transport  facilities  which 
should  be  arranged  in  the  national  interest  to 
favour  tin-  utilisation  of  the  waste  and  noxious  gases 
produced  !>y  smelting  works. — II.  J.  11. 

Selenium    in    sulphuric    acid  ;    Detection    oi 


obtained  in  the  absence  Of  selenium,  but  a  red 
coloration  develops  if  tile  acid  contains  an  oxidising 
substance  such  as  lead  peroxide  or  potassium 
chlorate.-  W.  P.  s. 

Phosphorous,  hupovhosphoric,  and  phosphoric  acids 
inmixlures;  Estimation  of .    R.G.  van  Name 

and    W.    J.    Huff.      Amer.    J.    Sci.,    1918,    45, 
91—102. 

A  METHOD  for  the  estimation  of  phosphorous  acid 
in  presence  of  hypophosphoric  acid  depends  on 
the  reactivity  of  the  former  towards  iodine  in 
presence  of  disodium  hydrogen  phosphate,  which 
is  added  in  sufficient  quantity  to  leave  the  solution 
alkaline  when  the  reaction  is  completed.  The 
solution  containing  the  phosphorous  acid  is  made 
approximately  neutral,  the  requisite  quantity  of  di- 
sodium hydrogen  phosphate  added,  followed  by 
the  addition  of  an  excess  of  a  standard  solution  of 
iodine.  The  solution  is  then  left  in  the  dark  for 
at  least  two  hours  and  the  residual  iodine  deter- 
mined by  titration  with  thiosulphate  after  the 
solution  has  been  acidified  with  phosphoric  acid. 
The  method  gives  accurate  and  concordant  results 
and  is  a  considerable  improvement  on  Sievert's 
method  (this  J.,  1909,  1169)  in  which  the  reaction 
takes  place  in  presence  of  potassium  bicarbonate. 
According  to  the  authors'  experiments  this  method 
always  gives  results  which  are  somewhat  too  high. 
The  new  method  may  also  be  used  in  the  estimation 
of  hypophosphoric  acid  if  this  is  previously  hydro- 
lysed  by  heating  the  solution  at  100°  C.  in  presence 
of  hydrochloric  acid.  The  reaction  takes  place 
according  to  the  equation:  H4Pa06  +  H20  = 
HjPOj+HjPOj.  Phosphorous  and  hypophos- 
phoric acids,  when  present  in  the  same  solution, 
may  be  estimated  by  the  application  of  the 
iodometric  method  before  and  after  hydrolysis. 
Solutions  containing  phosphorous,  hypophosphoric, 
and  phosphoric  acids  may  also  be  examined  by 
the  method,  the  iodine  absorption  being  deter- 
mined before  and  after  hydrolysis  and  the  total 
phosphoric  acid  determined  in  the  oxidised  solution. 
A  modification  of  Kiihling's  permanganate  method 
(this  J.,  1900,  1149)  for  the  estimation  of  phos- 
phorous acid  is  also  described,  zinc  sulphate  being 
added  to  prevent  the  solution  from  becoming 
alkaline.  The  mixture,  to  which  an  excess  of 
standard  permanganate  is  added,  is  heated  for  90 
minutes  in  a  steam  bath,  cooled,  and  treated  with 
an  acidified  solution  of  potassium  iodide,  the 
liberated  iodine  being  titrated  with  thiosulphate. 
The  relation  between  the  permanganate  and  thio- 
sulphate solutions  is  determined  by  a  blank 
experiment. — H.  M.  D. 

Hypophosphoric  acid  solutions  ;  Rate  of  hydrolysis 

and  electrical   conductivity   of .     R.   G.   van 

Name  and   W.   J.   Huff.     Amer.   J.   Sci.,    1918, 
45,  103—118. 

MEASUREMENTS  have  been  made  of  the  velocity  of 
hydrolysis  of  hypophosphoric  acid  in  aqueous 
solutions  at  different  temperatures.  Acid  solutions 
of  hypophosphates  cannot  be  boiled  without 
appreciable  loss  by  hvdrolvsis.  (See  also  J.  Chem. 
Soc,  Mar.,  1918.) — II.  M.  D. 


L.  P.  .T.   l'alet.     Ann.  Chim.  Analvt..   1918,  23, 
25-  26. 

Ik  a  small  crystal  of  aspidospermine  is  added  to  a 
few  drop-,  of  sulphuric  acid  containing  selenium, 
and  the  mixture  then  heated  until  fumes  appear, 
the  crystal,  and  afterwards  the  whole  mixture,  is 
coloured  an  intense  violet.     A  coloration  is  not 


Lead  acetate  ;  Solubility  oi  - 


in  water.    Y.  Osaka 


and  It.  Hara.     Mem.  Coll.  Sci.,  Kyoto,  1917,  2, 
147—150. 

Tiik  solubility  of  lead  acetate  in  pure  water  has 
been  found  to  be  51-38  parts  per  100  of  water  at 
25°,  87-77  at  35°,  and  154-25  at  45°  C.  (See  also  J. 
Chem.  Soc,  Mar.,  1918.)— H.  M.  D. 

Metaphosphoric  acid  ;  Thermal  dissociation  of  - 


I).     Balarew.     Z.     anorg.     Chem.,     1918,     102. 
34—40. 

By  the  dehydration  of  orthophosphoric  acid  by 
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heat,  mcta phosphoric  acid  is  formed  and,  when 
subjected  to  prolonged  heating,  volatilises  slowly. 
(See  also  J.  Chem.  Soc,  Mar.,  1918.)— E.  II.  R. 

Potash  :    Italian  leucitic  lavas  a  source  of  . 

H.    S.    Washington.     Met.    and    Chem.    Eng., 

1918,  18,  65—71. 
Attention  is  drawn  to  the  leucitic  lavas  of  the 
Italian  volcanoes  which  form  perhaps  the  most 
extensive  accumulation  of  potash-containing 
igneous  rocks  on  the  earth's  surface.  Leucite 
(KAlSi206)  contains  theoretically  21-5%  K20 
and  is  readily  decomposed  by  acids,  whereas 
orthoclase  felspar  contains  only  16-9%  KaO  in 
a  form  extremely  resistant  to  processes  of  extrac- 
tion. The  leucite  trachytes — essentially  soda 
felspar  and  leucite — are  the  richest  of  the  lavas 
and  contain  on  an  average  about  10  %  K20,  while 
the  average  K20  content  of  44  lavas  analysed, 
including  non-leucitic  kinds,  was  8-31%.  Seven 
Italian  volcanoes  characterised  by  leucitic  lavas 
have  been  examined  geologically  and  chemically, 
their  cubical  content  calculated  and  probable 
quantity  of  K„0  therein.  They  are  Bolsena, 
Vico  Volcano.  Bracciano,  Alban  Hills,  Hermian 
Volcanoes,  Rocca  Monfina,  and  Vesuvius — the 
only  one  still  active.  .It  is  estimated  that  they 
contain  105,340  million  metric  tons  of  leucitic 
lavas  containing  between  7-5%  and  9%  K20,  or 
87S6  million  tons  of  K20.  The  situations  are 
favourable  to  exploitation  and  transport  facilities 
are    good. — H.  J.  H. 

Oceanic  salts;    A  complete  review  of  solutions  of 

.     III.     E.     Janecke.     Z.     anorg.     Chem., 

1918,  102,  41—65. 
The  effect  of  water  or,  which  amounts  to  the  same 
thing,  sodium  chloride,  as  a  variable  on  the  equili- 
brium diagram  for  the  system  (Na2,MgMCl2,SOt) 
is  considered  with  respect  to  the  simple  salts 
MgCl2  2KC1,  Na.,SOj,  represented  by  the  corners 
of  a  triangle  in  the  original  diagram,  and  also  with 
respect  to  the  three  double  systems  represented  by 
the  sides  of  the  triangle.  (See  also  J.  Chem.  Soc, 
1918.)— E.  H.  R. 

Bleaching   -powder ;     The   best   proportions  for   the 

manufacture  of in  mechanical  apparatus. 

H.  Ditz.  Z.  anorg.  Chem.,  1918,  102,  66—80. 
The  quality  of  the  bleaching  powder  produced  in 
mechanically  operated  plant  is  influenced  by  the 
concentration  of  chlorine  in  the  incoming  gas 
mixture  and  by  the  presence  of  water.  The 
most  favourable  chlorine  concentration  is  10 — 12  % 
to  obtain  a  bleaching  powder  containing  36 — 37% 
of  available  chlorine,  the  diluting  air  serving  to 
moderate  the  reaction  velocity  and  to  conduct 
away  the  heat  of  reaction.  The  gas  mixture 
must  be  dried  by  passing  through  sulphuric  acid, 
a  wet  gas  causing  rise  of  temperature  and  conse- 
quent decomposition  of  the  bleaching  powder. 
The  slaked  lime  used,  however,  should  contain 
5 — 6%  excess  (hygroscopic)  moisture  (see 
Schiitz,  this  J.,  1917,  540.)  The  function  of 
this  water  appears  to  be  to  cool  the  reaction  mix- 
ture by  its  own  evaporation.  Supposing  the  air 
leaving  the  plant  at  40"'  C.  to  be  saturated  with 
water  vapour,  a  simple  calculation  shows  that 
about  21%  of  the  heat  produced  by  the  reaction 
is  carried  off  by  this  means,  the  remainder  being 
lost  by  conduction  and  radiation.  The  5 — 6% 
hygroscopic  moisture  in  the  lime  is  not  sufficient, 
however,  to  saturate  the  air.  but  there  is  sufficient 
water  set  free  by  the  first  phase  of  the  reaction, 
namely 

2Ca(OH)2+Cl„  =  CaO,Ca(Cl)OCl,H20+H20. 
to  make  up  the  deficiency.     If.  however,  the  lime 
were  dry  at  the  start,  water  would    be  obtained 
from  the  above  basic  compound,  bringing  about 
its    decomposition    with    liberation    of    chlorine. 


The  initial  water  in  the  lime  therefore  serves  to- 
prevent  this  secondary  decomposition.     It  appears- 
possible   that,    by   using   lime   containing   up    to> 
8. — 9  %  excess  water  at  the  start,  a  better  bleaching 
powder   containing  up   to  39 — 40  u0   of   available 
chlorine  might  be  obtained,  but  apparently  with 
so  much  water  the  lime  is  liable  to  form  lumps 
into   which   the   chlorine   cannot  permeate.     The 
conditions  obtaining  in  the  chamber  process  are 
different,  since  here  the  lime  is  not  in  motion.     If 
diluted  Deacon  chlorine  is  used,  the  gas  must  be- 
dried,     according     to     Hurter.     Carbon     dioxide- 
appears  to  have  a  more  deleterious  effect  in  the- 
mechanical  apparatus  than  in  the  chamber  process. 
The  decomposition  of  bleaching  powder  by  carbon 
dioxide  is  favoured  by  high  temperature  and  the 
presence   of  water,   and   these   conditions   obtain 
in  the  higher  tubes  of  the  mechanical  apparatus. 

— E.  H.  R. 


Boron  :      Preparation     of    amorphous 


W. 


Kroll.     Z.   anorg.    Chem.,    1918,    102,   1—33. 

The  most  satisfactory  method  of  reducing  boron, 
trioxide  to  amorphous  boron  is  the  magnesium- 
thermite  process  with  addition  of  sulphur.  The 
reaction  mixture  consists  of  1  part  each  of  magne 
sium  and  boron  trioxide  and  0-8  part  of  flowers  of 
sulphur,  the  reaction  being  carried  out  in  a  fireclay 
or  magnesia  crucible.  The  product  contains  over 
90%  boron,  the  chief  impurity  being  magnesium 
boride.  The  purest  form  of  boron  was  obtained  by 
subjecting  a  mixture  of  boron  trichloride  and  hydro- 
gen to  the  action  of  a  high-tension  arc,  using  platin- 
ised copper  electrodes.  The  process  is  impracticable- 
on  a  large  scale.  A  sample  made  by  this  process 
contained  9S-8%  boron  and  had  the  sp.gr.  1-731. 
By  heating  boric  acid  with  magnesium  nitride, 
a  boron  nitride  was  obtained  having  the  compo- 
sition B3N,  whilst.  BN  was  obtained  by  the  action 
of  calcium  cyanide  on  boron  trioxide.  (See  also 
J.  Chem.  Soc,  Mar.,  1918.)— E.  H.  R. 

Filtration  of  silica  [in  analysis].     Nicolardot  and' 
Koenig.     See  X. 

Borax   as  destructive  of  vegetation.     Roberts   and 
others.     See  XVI. 

Gravimetric  determination  of  sulphuric  acid  and 
barium  as  barium  sulphate.  Karaoglanow.  See 
XXIII. 

Patents. 

Sulphuric  acid  :    Process  of  manufacturing  .. 

M.  L.  Hanahan,  Dothan,  Ala.  U.S.  Pat. 
1,253,238,  Jan.  15, 1918.  Dateof  appl.,Mar.2,1917. 

In  a  sulphuric  acid  plant  a  dust  chamber  is  pro- 
vided, communicating  with  the  pyrites  furnace 
or  roaster,  and  sulphur  dioxide  is  produced  in  the 
dust  chamber  by  burning  sulphur  or  sulphur-con- 
taining material. — B.  V.  S. 

Nitric  acid  from  ammonia  ;  Process  for  making . 

A.  A.  Wells,  Caldwell,  N.J.,  Assignor  to  Ellis- 
Foster  Co.  U.S.  Pat.  1,252,976,  Jan.  8,  1918. 
Date  of  appl..  Mar.  7,  1917. 

In  a  process  of  oxidising  ammonia  to  produce- 
oxides  of  nitrogen,  with  a  minimum  formation  of 
nitrogen,  a  mixture  of  ammonia  and  air  is  passed 
through  a  heated  chamber  the  interior  surfaces  of 
which  are  coated  with  catalytic  material  having 
oxidising  properties.  A  series  of  superposed 
chambers  or  compartments  may  be  employed  in  ' 
which  the  gaseous  mixture  is  caused  to"  pass 
through  layers  of  the  catalytic  material  in  alternate 
compartments.  In  this  case  the  more  highly 
oxidised  gas  product  and  that  from  less  advanced 
stages  of  reaction  are  caused  to  traverse  adjacent 
chambers  to  effect  an  interchange  of  heat. 

— W.  E.  F.  P. 
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Sulphuric  anhydride  ;    Apparatus  for  the  catalytic 

anpanHon   oj .     W.  J.  Mellarah-Jackson, 

London.  FromBombrini  l'arodi-Delfino,  Rome. 
Eng.  Pat.  113,017,  Mar.  1,  1917.  (Appl.  No. 
3054  of  1917.) 

The  reacting  gases  pas-;  into  the  reaction  chambers 
(A,,A„  and  A,)  through  the  valve.  /.  chamber,  0 


carbon.  The  mixture  is  fleet rolysed  in  a  solution 
containing  a  substance  which  combines  with  the 
potash  to  convert   it   into  a  form  which  is  easily 

elect  rolysed. — W.  P.  F. 

Aluminous      compounds  :       Production     oj 


zx 


pipes,  h,  and  chamber,  ?,  and  the  waste  gases 
pass  out  through  6  and  c  to  one  or  both  of  the 
valves,  m  and  e.  By  regulation  of  these  two 
valves  and  thus  of  the  amount  of  waste  gases 
passing  through  d,  the  heating  of  the  gases  in  pipes, 
h,  is  controlled.— B.  V.  S. 

Chemical  reactions  [synthesis  of  ammonia] ;  Process 

and    apparatus    for    accelerating .     W.    A. 

Schmidt,  Assignor  to  International  Precipitation 
Co.,  Los  Angeles,  Cal.  U.S.  Pat.  l,252.72(i, 
Jan.  8,  1918.     Date  of  appl.,  June  22,  1916. 

NITROGEN  and  hydrogen  are  caused  to  combine 
in  a  reaction  chamber  to  form  ammonia  gas,  which 
passes  with  the  uncombincd  nitrogen  and  hydrogen 
to  another  chamber  containing  a  substance  which 
combines  with  ammonia  to  form  a  cloud  of  sus- 
pended particles.  The  suspended  particles  are 
precipitated  by  the  application  of  an  electrical 
difference  of  potential,  and  deposited,  and  the 
uncombined  nitrogen  and  hydrogen  are  returned 
to  the  reaction  chamber  for  further  treatment. 

— W.  F.  F. 

I'ntash  and  other  values  :  I'roccss  for  extracting 

from  tobacco.  W.  H.  Kennedy  and  G.  E. 
Haile\  .  Los  Angeles,  Cal.,  Assignors  to  American 
Safety  Explosives  Co.  U.S.  Fat.  1,263,497, 
Jan.  15,  191S.     Date  of  appl.,  Mar.  19,  1917. 

Tobacco  is  treated  with  alcohol  and  the  solution 
removed.  The  residue  is  distilled  to  extract  gums 
and  resins,  and  the  final  residue  roasted  with 
charcoal  so  as  to  produce  potassium  carbonate, 
which  is  removed  bv  leaching  with  hot  water. 

— W.  F.  F. 

Potash  extraction  [from  felspar].  E.  L.  Anderson, 
Pittsburgh,  Pa,  U.S.  Pat.  1.253.500,  Jan.  15, 
1918.     Date  of  appl.,  Apr.  8,  1910. 

Fktxpau  or  the  like  is  ground  and  mixed  with  an 
insoluble  electrically  conducting  material  such  as 


W.  B.  Llewellyn,  II.  Spence,  and  P.  Spence  and 
Sons,  Ltd.,  Manchester.  Bng.  Pat.  112,881, 
May  11,  1917.  (Appl.  No.  6087  of  1917.) 
Small  lumps  of  bauxite,  e.g..  such  as  will  pass 
through  a  mesh  of  J-in.  or  J-in.,  are  placed  in 
suitable  vessels  and  solutions  of  sulphuric  acid  or 
of  aluminium  sulphate  (containing  a  higher  ratio 
of  S03  to  A1203  than  is  desired)  obtained  from 
previous  operations  are  caused  to  circulate  through 
the  mass.  The  vessels  are  fitted  with  false  bottoms 
through  which  the  liquor  percolates,  the  bauxite 
acting  as  a  filter  for  suspended  particles.  The 
bauxite  is  preferably  treated  first  with  a  solution 
of  aluminium  sulphate  containing  little  or  no  free 
acid,  then  with  solutions  containing  progressively 
more  free  acid,  and  finally  with  weak  liquors  and 
water,  these  last  being  used  to  dilute  the  sulphuric 
acid  for  further  operations.  Before  treatment, 
the  bauxite  is  usually  ignited  at  about  a  low  red 
heat,  although  this  is  not  necessary  if  it.  contains 
a  very  high  percentage  of  silica.  By  adopting  the 
above  procedure,  extraction  of  the  bauxite  is 
more  complete  than  by  the  old  method  ;  cost  of 
powdering  the  bauxite  is  avoided  ;  varieties  of 
high  silica  content  can  be  economically  dealt  with, 
in  fact,  are  preferable  ;  filter-pressing  of  the  residue 
is  avoided  ;  solutions  in  a  highly  basic  condition 
can  readily  be  obtained  without"  increased  loss  of 
alumina  in  the  residue  ;  and  the  solutions  obtained 
are  substantially  free  from  sediment.  The  solu- 
tions may  be  purified  from  iron  or  converted 
into  saleable  form,  or  may  be  used  for  pre- 
paring other  compounds  of  aluminium.  The 
bauxite  may  be  placed  in  vessels  together  with 
calcined  unground  shales  and  the  process  con- 
tinued as  described  in  Eng.  Pats.  3805  and 
22,950  of  1912  (this  J.,  1913,  363,  1066).— L.  A.  C. 

Alumina  ;  Art  of  producing 


.  M.  Barnett  and 
L.  Burgess,  New  York.  U.S.  Pat.  1,252,384, 
Jan.  8,  1918.     Date  of  appl.,  Dec.  18,  1916. 

A  solution  of  aluminium  sulphate  is  evaporated 
until  the  boiling  point  of  the  liquid  is  just  below 
120°  C,  after  which  the  heating  is  continued,  with 
agitation,  until  the  anhydrous  sulphate  is  obtained. 
The  latter  is  then  decomposed  by  heating  at 
550° — 650°  0.)  alumina  being  produced  and  the 
sulphur  recovered  as  sulphuric  acid. — W.  E.  F.  P. 

Aluminium  sulphate  [from  solutions  of  aluminium 

sulphate  containing  iron]  ;  Ar',  of  producing . 

M.  Barnett  and  L.  Burgess,  New  York.  U.S. 
Pat.  1,252,648,  Jan.  8,  1918.  Date  of  appl., 
Dec.  18,  1916. 

Tin;  iron  in  solution  is  oxidised  by  means  of  ozone 
or  ozonised  air.  then  precipitated  as  hydroxide  and 
separated  by  filtration. — W.  E.  F.  P. 

Aluminium    nitride;    Art    of   producing .     M. 

Barnett  and  L.  Burgess,  New  York.  U.S. 
Pat.  1,252,649,  Jan.  8,  1918.  Date  of  appl., 
June  1,  1917. 

Aluminium  carbide  is  treated  with  nitrogen  at 
900  — 1200°  C,  and  the  product  allowed  to  cool 
in  the  gas.— W.  E.  F.  P. 

Sodium     ferrocyanidc ;     Process    of    making- 


A.  K.  Tillinghast,  Assignor  to  Semet-Solvay  Co., 
Solvay,  N.Y.  U.S.  Pats,  (a)  1,252,741  and  (b) 
1,252,742,  Jan.  8,  1918.  Dates  of  appl.,  Dec.  20, 
1916  and  Jan.  10,  1917. 

(a)  In  the  recovery  of  cyanogen  from  coal  gas, 
after  the  removal  of  ammonia,  the  gas  is  scrubbed 
with   a   solution   of   soda   ash   containing   ferrous 
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carbonate  in  suspension.  The  scrubbing  medium 
is  then  treated  with  milk  of  lime  and  filtered,  the 
solution  being  concentrated  for  the  recovery  of 
sodium  ferrocyanide  by  crystallisation.  (B)  The 
mother  liquor  from  the  crystallisation  (containing 
sodium  ferrocyanide,  carbonate,  and  hydroxide)  is 
treated  with  ferrous  sulphate  and  the  product 
employed  for  scrubbing  a  further  quantity  of  gas. 

— W.  E.  F.  P. 


AUcali    perborates :    Process    of    making  ■ 


O. 


Alkali    perborates ;    Process    of    making  ■ 


O. 


Liebknecht,  Frankfort,  Germany,  Assignor  to 
The  Roessler  and  Hasslacher  Chemical  Co.,  New 
York.  U.S.  Pat.  1,253,060,  Jan.  8,  1018. 
Date  of  appl.,  May  31,  1916. 

A  SOLUTION  of  alkali  borate  and  alkali  carbonate, 
kept  saturated  with  both  salts,  is  electrolysed  with 
a  current  density  approximately  the  same  at  both 
cathode  and  anode. — B.  V.  S. 

Reducing  agent  [containing  ferrous  and  calcium 
sulphides]  and  method  of  producing  same.  C.  S. 
Bradley,  New  York.  U.S.  Pat.  1,253,775,  Jan. 
15,  19i8.  Date  of  appl.,  Mar.  13,  1913.  Re- 
newed June  7,  1917. 

The  reducing  agent  is  a  mixture  of  calcium  and 
ferrous  sulphides,  containing  also  calcium  sulphate, 
produced  by  heating  together  to  a  low  red  heat 
pyrites  and  burnt  lime. — B.  V.  S. 

Radio-active  mineral-water  salts  ;  Method  of  manu- 
facturing   .     J.    H.    H.    Jacobsen,    Herloev, 

Denmark.  U.S.  Pat.  1,253,S30,  Jan.  15,  1918. 
Date  of  appl.,  May  8,  1915. 

A  solution  of  a  radium  salt  and  a  salt  of  the 
mineral  water  which  does  not  precipitate  radium 
is  evaporated  to  dryness.  The  resulting  salt  is 
freed  from  water  of  crystallisation  and  pulverised 
with  the  other  salt  constituents  of  the  mineral 
water. — B.  V.  S. 


Alunite  ;    Separation    of  ■ 


from   associated   rock 


and /or  gangue.  C.  F.  Hagedorn,  Chicago,  111., 
Assignor  to  Mineral  Products  Corporation,  New 
York.  U.S.  Pats,  (a)  1,253,590  and  (b) 
1.253,591,  Jan.  15.  1918.  Dates  of  appl.,  Nov. 
13,  1915,  and  Oct.  26,  1917. 

(a)  To  separate  rhyolite  or  the  associated  rock  or 
gangue  from  alunite,  the  mixture  is  crushed  to 
one-quarter  inch  mesh  and  calcined  or  roasted  in 
a  rotary  inclined  kiln  at  a  low  temperature  and  at 
such  a  rate  that  the  specific  gravity  of  the  alunite 
is  lowered,  but  that  of  the  rock  or  gangue  is  not 
affected,  and  volatilisation  of  the  potash  does  not 
take  place.  The  soluble  potash  salt  is  extracted 
and  the  rock  or  gangue  finally  separated  by 
gravity    from    the    undissolved    calcined    alunite. 

(b)  Silica  or  silicious  minerals  such  as  rhyolite  or 
the  like  are  separated  from  alunite  by  roasting  or 
calcining  the  mixture  in  a  rotary  kiln  by  means  of 
an  injected  fuel  not  containing  silicon.  The 
silicious  material  is  then  separated  from  the 
calcined  alunite. — W.  F.  F. 

Borosilicates  :  Manufacture  of .   R.  Boehringer, 

Newark,  N.J.,  U.S.A.  Eng.  Pat.  104,008,  Feb. 
9,  1917.  (Appl.  No.  2003  of  1917.)  Under  Int. 
Conv.,  Oct.  20,  1915. 

See  U.S.  Pat.  1,205,509  of  1916  ;  this  J.,  1917,  83- 
Aluminium  chloride  ;  Art  of  producing 


.  Stan- 
dard Oil  Co.,  Assignees  of  M.  Barnett  and  L. 
Burgess.  New  York.  Eng.  Pat.  109,790,  Julv  23, 
1917.  (Appl.  No.  10,554  of  1917.)  Under'lnt. 
Conv.,  Aug.  11,  1916. 

See  U.S.  Pat.  1,218,588  of  1917  ;  this  J.,  1917,  450. 


Liebknecht.  Frankfort,  Germany,  Assignor  to 
The  Roessler  and  Hasslacher  Chemical  Co. 
U.S.  Pat.  1.253.061,  Jan.  S,  1918.  Date  of 
appl.,  May  31,  1916. 

See  Eng.  Pat.  101,620  of  1916  ;  this  J.,  1917,  137. 

Crude  ammoniac  ;  Treatment  of  the  residue  from  gas 

purification  hnoum  as .     L.  C.  Bonneau,  St. 

Denis,  and  V.  E.  Hasenfratz,  Levallois-Perret , 
France.  U.S.  Pat.  1,253,571,  Jan.  15,  1918. 
Date  of  appl.,  Apr.  21,  1914. 

See  Fr.  Pat.  468,535  of  1913  ;  this  J.,  1914,  962. 

Nitrogen  ;  Process  of  producing simultaneously 

iciih  oxides  of  nitrogen.  M.  Rohmer,  Gersthofen, 
Assignor  to  Farbwerke  vorm.  Meister,  Lucius,  u. 
Bruning,  Hochst,  Germany.  U.S.  Pat.  1,253,534, 
Jan.  15,  191S.     Date  of  appl.,  Apr.  16,  1914. 

See  Addition  of  Apr.  17,  1914,to  Fr.  Pat.  453,845 

of  1913  ;  this  J.,  1915,  552. 

Hydrogen;     Manufacture     of     pure .     E.     B. 

Maxted,  WalsalL  U.S.  Pat.  1,253,622,  Jan.  15, 
191S.     Date  of  appl.,  July  17,  1916. 

See  Eng.  Pat.  12,608  of  1915  ;  this  J.,  1916,  1060. 

Means  for  making  sulphite  arid  liguor  and  the  like. 
U.S.  Pat.  1,251,533.     See  V. 
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Patents. 

Furnace-lining  material  and  the  process  of  producing 
same.  F.  A.  Jones,  Lakewood,  Ohio.  U.S.  Pat. 
l,251,535,Jan.l,1918.  Dateof  appl., Nov.15, 1915. 

A  material  containing  magnesium  oxide,  e.g., 
dolomite,  is  crushed  so  that  the  particles  will  pass 
through  a  screen  of  I  in.  mesh  but  not  through  one 
of  J  in.  mesh.  The  granulated  material  is  mixed 
with  a  wet  paste  containing  a  substance  which  is 
not  acted  on  by  moisture,  e.g.,  furnace  flue  dust, 
and  the  mixture  is  heated  until  the  dolomite  is 
calcined  and  the  flue  dust  adheres  to  the  surface  of 
the  calcined  dolomite. — J.  F.  B. 

Kiln.     U.S.    Pat.    1,251,333.     See    I. 


IX.— BUILDING  MATERIALS. 

Cement ;    The  effect  of  calcium  sulphate  on . 

J.  C.  Mitt  and  F.  D.  Reves.     Philippine  J.  Sci., 
1917,  12  a,  133—143 

The  addition  of  calcium  sulphate,  either  as 
gypsum  or  plaster  of  Paris,  to  cement,  to  the 
extent  of  1-5  to  2  %  S03,  had  the  effect  of  retarding 
the  setting  time  without  decreasing  the  tensile 
strength  ;  further  additions  again  accelerated  the 
time  of  setting  and  also  caused  a  decrease  in  tensile 
strength.  Usually  the  loss  of  strength  was  notice- 
able with  anything  higher  than  2  °0  S03,  but  with 
certain  samples  there  was  no  loss  until  about  5% 
S03  was  present.  The  percentage  loss  was  greater 
with  mortar  than  with  the  neat  cement,  and,  with 
the  latter,  decreased  after  seven  days.  The 
soundness  of  the  cement  (five  hours  in  steam)  was 
unaffected  by  any  addition  investigated,  i.e.,  up  to 
about  10%  S;03.  The  tests  on  the  strength  of  the 
cements  have  so  far  been  carried  out  over  a  period 
extending  to  ninety  days,  but  additional  briquettes 
have  been  made  for  testing  over  periods  ranging 
from  six  months  to  five  years.  The  influence  of 
carbon  dioxide  on  the  setting  time  was  tested  bv 
the  method  of  Hentschel  (this  J.,  1912,  387),  and 
no  relation  between  the  S03  content  and  the  effect 
of  exposure  to  carbon  dioxide  was  apparent.     It 
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was  also  shown  that  the  formation  of  alkali  car- 
bonates i^  no(  .hi  important  factor  in  t  lie  change  of 
physical  properties  of  cement  during  storage. 

— Ij.  a.  c  . 

Patents. 

Concrete  and  the  like  ;    Maehiru  fur  miring . 

Ransome  Concrete  Machinery  Co.,  New  York, 
Assignees  of  A.  \V.  Hansome,  l'lainfield,  N.J.. 
U.S.A.  Kng.  Pat.  107,575,  Mar.  28,  1917. 
(Appl.  Xo.  4505  of  1917.)  Under  Int.  Conv., 
June  30.  1910. 

A  rotatinu  drum.  A,  is  provided  with  tapering 
blades,  B.  resembling  propeller  blades,  attached 
to  the  end  wall  at  Bl,  and  extending  obliquely  to 


X.— METALS  ;    METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 


Steel    projectiles  :      Principal    defects    in 


and 


points  near  the  axis.  Blades,  D,  of  stirrup  shape, 
tapering  towards  both  extremities,  are  secured 
to  the  casing  at  Gl  and  II1.  Further  blades,  C, 
ara  attached  at  their  two  ends  to  the  inner  ex- 
tremity and  the  middle  portion  respectively  of  two 
adjacent  blades,  D,  as  shown,  in  such  a  way  that 
they  are  substantially  horizontal  at  their  lowest 
position.  The  material  to  be  mixed  is  fed  into  the 
opening.  A4,  on  to  the  blades,  B,  and  part  of  this 
material  falls  from  the  narrow  inner  ends  on  to  the 
blades,  C,  and  passes  thence  to  the  scoop  blades, 
D.  A  complex  movement  is  given  to  the  materials 
during  mixing,  and  the  mixture  is  discharged  at 
the  opening.  A5,  by  inserting  a  suitable  shoot  to 
catch  it  as  it  falls  from  the  blades,  D. — W.  F.  F. 

Road-surfacing    material  ;     Process    of    producing 

.     G.   Ross,   Kansas  City,   Mo.     U.S.   Pat. 

1,252,722,  Jan.8,  1918.  Dateof  appl.,  July  21,1017. 

Earthy  material  is  mixed  with  water  to  produce 
a  thin  mud,  and  bitumen  and  a  solvent  for  the 
latter  added,  the  mixture  being  agitated.  Crushed 
rock,  gravel,  or  sand  is  then  added  and  the  mixture 
compacted  on  a  roadway.  In  a  modification,  the 
earthy  material,  water,  and  bitumen  are  mixed 
and  spread  on  the  road,  and  after  drying,  the 
bitumen  solvent  is  applied  to  the  surface. — W.F.F. 

Wood  and  other  cellulose-containing  materials  ;    Art 

of  treating .     G.  W.  Herbein,  San  Francisco, 

Cal.,  U.S.A.     Eng.  Pat.  113,209,  June  1,  1917. 
(Appl.  Xo.  7869  of  1917.) 

See  U.S.  Pat.  1,235,895  of  1917  ;  this  J.,  1917, 1011. 


method  of  avoiding  than.     (;.   Sirovich.     Annali 
('him.  Appl.,  1917,  8,  122—158. 

Int  Italy  hard  steel  intended  for  certain  munition 
purposes  is  required  to  have  a  tensile  strength 
exceeding  80  kilos,  per  sq.  mm.  In  the  case  of 
ordinary  steels  poor  in  manganese  and  silicon,  an 
increase  in  tho  carbon  content  beyond  a  certain 
limit  increases  the  hardness  but  reduces  the 
tensile  strength.  Hence  to  produce  a  steel  of 
high  strength,  which  can  also  be  worked  readily, 
it  is  necessary  to  raise  the  proportion  of  manganese, 
whilst  restricting  that  of  the  carbon.  Steel  rich 
in  manganese  shows  less  segregation  than  a  corres- 
ponding steel  of  low  manganese  content ;  it  also  is 
less  liable  to  deterioration  due  to  overheating 
during  heat  treatment.  Common  steels  with  high 
manganese  content  are  largely  composed  of  a 
series  of  mixed  crystals  which  solidify  within 
narrow  limits  of  temperature,  and  such  steel  is 
not  liable  to  deteriorate  during  heat  treatment. 
In  Italy,  steel  for  projectiles  is  made  almost 
exclusively  in  the  basic  Martin  furnace.  In 
addition  to  pure  aluminium,  alloys  of  iron  with 
various  elements  are  used  for  the  de-oxidation 
of  the  steel,  and  especially  ferro-manganeso  with 
50%  Mn,  or  ferro-silicon*  with  50%  Si.  The 
de-oxidation  of  steel  with  high  manganese  content 
is  more  troublesome  than  that  of  steel  poor  in 
manganese,  and  care  is  required  to  prevent  the 
occlusion  of  products  which  are  not  able  to  reach 
the  surface  before  complete  solidification  of  the 
ingot.  In  general,  the  main  difficulty  in  the 
manufacture  and  working  of  hard  steel  is  the 
presence  of  minute  particles  of  slag  ("  sonims  "), 
such  as  silica,  iron  silicate,  and  manganese  silicate. 
The  use  of  ferro-silicon  gives  a  less  oxidised  melt, 
and  produces  phases  in  which  basic  elements  pre- 
dominate to  a  less  extent  than  when  manganese 
alone  is  used.  It  is  practically  impossible  to 
eliminate  "  sonims  "  from  steel  with  high  manga- 
nese content,  but  their  occlusion  may  be  restricted 
by  regulating  the  reactions  which  take  place  in  the 
production  of  the  steel. — C.  A.  M. 


in  ferrosilicon.     P. 
Rev.    Met.,    1917, 


Silicon  ;  Determination  of 

Nicolardot   and   J.    Koenig. 
14,  772—775. 

0-470  ohm.  of  powdered  ferrosilicon  is  mixed  with 
3  grms.  of  soda-nitre  mixture  (5:2)  and  trans- 
ferred to  a  platinum  crucible  in  which  2  grms.  of 
the  fusion  mixture  has  been  melted,  so  as  to 
protect  the  metal.  Heat  is  applied  gradually 
until  a  violent  reaction  sets  in  ;  the  heat  is  then 
raised  until  quiet  fusion  is  attained  (10  minutes). 
The  subsequent  operations  are  the  same  as  for  the 
determination  of  silica  in  silicates,  with  the  pre- 
cautions recommended  in  the  following  abstract. 

— W.  R.  S. 

Silica;  Filtration  of [in  analysis].  P.  Nico- 
lardot and  J.  Koenig.  Rev.  Met.,  1917,  14, 
767—771. 

The  experiments  were  undertaken  in  order  to  test 
new  filters  made  in  France  (Brunin  and  Purieux 
brands),  taking  into  account  Le  Chatelier's  views 
according  to  which  silica  separated  by  an  acid  is 
quite  insoluble  but  cannot  be  quantitatively 
recovered  because,  being  in  a  state  of  extreme 
subdivision,  it  passes  through  the  filter  ;  the  effect 
of  repeated  evaporation  may  therefore  be  regarded 
as  to  agglomerate  the  silica  rather  than  to  render 
it  insoluble.  The  first  half  at  least  of  the  filtrate 
should  always  be  poured  back  through  the  filter  ; 
only  the  filtrate  itself  need  be  evaporated  a 
second  time,  not  the  washings.  The  quantity  of 
silica  lost  is  independent  of  the  absolute  quantity 
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! 


chromic  acid. 
Amer.  J.  Sci., 


present :  hence  the  relative  error  is  decreased  by 
operating  on  a  larger  amount  of  material.  The 
quality  and  kind  of  filter  paper  was  found  not  to 
influence  the  results,  provided  a  good  homogeneous 
paper  was  used.  Two  evaporations  with  hydro- 
chloric acid  in  a  porcelain  dish,  followed  by  a 
single  filtration,  the  decanted  solution  being  again 
poured  through  the  filter,  were  found  to  give 
sufficiently  accurate  results  in  a  reasonably  short 
time.— W.  K.  S. 

[Gold]     ores ;     Cyaniding    graphitic .     P.     T. 

Bruhl.     Eng.   and   Min.    J.,    1918,    105,    197. 

Tub  recovery  of  gold  from  graphitic  ores  by 
cyaniding  does  not  as  a  rule  exceed  50  %,  the  gold 
being  prematurely  precipitated  from  solution  by 
the  graphite.  By  submitting  the  ore  pulp  to 
flotation,  the  graphite  passes  into  the  froth  together 
with  any  auriferous  pyrite  and  mispickel.  The 
flotation  concentrate  is  roasted,  added  to  the 
tailing,  and  the  product  cyanided.  The  tailings 
from  the  flotation  process  are  relatively  free  from 
carbonaceous  matter  and  pass  to  the  cyanide 
slimes  plant. — W.  R.  S. 

Gold    and    silver;    Metallurgy    of [in    1917]. 

H.  A.  Megraw.     Eng.  and  Min.  J.,  1918,   105, 
102—104. 

No  development  of  fundamental  importance  took 
place  in  the  metallurgy  of  gold  ;  existing  processes 
were  improved,  and  economics  in  working  aimed 
at.  The  increased  price  of  silver  stimulated  pro- 
duction, though  the  Mexican  output  was  only 
about  40  %  of  the  normal  figure  because  of  unsettled 
political  conditions  and  the  stoppage  of  supply  of  i 
German  cyanide.  At  Pachuca,  the  substitution 
of  flotation  for  cyaniding  gave  promising  results, 
installation  and  working  costs  being  smaller  than 
for  the  cyanide  process.  The  flotation  concentrate  ' 
(argentine)  is  smelted  or  cyanided.  Flotation  has 
also  been  introduced  at  Cobalt,  where  it  is  a  valu- 
able adjunct  to  concentration  and  cyaniding, 
adding  10  %  and  more  to  the  recovery,  at  a  cost  of 
less  than  20c.  per  ton.  In  crushing  the  ores,  the 
tendency  is  to  replace  stamps  bv  ball  mills. 

— W.  R.  S. 


rich  in  zinc  and  lead  will  be  burned  on  Wetherill 
grates.  Several  large  smelters  have  installed 
oxide  plants  to  recover  zinc  from  distillation, 
residues.  A  60%  recovery  can  be  made  from 
residues  containing  G%  Zn  without  the  use  of  any 
fuel  other  than  that  present  in  the  residues. 
The  manufacture  of  high-grade  zinc  dust,  prepared 
by  atomising  the  metal  with  compressed  air,  has 
been  started  by  the  Anaconda  Copper  Co.,  the 
New  Jersey  Zinc  Co.,  and  several  other  companies. 
Several  new  electrolytic  extraction  works  started 
operations,  but  none  attained  large  production. 
Much  spelter  was  again  refined  by  re-distillation, 
the  refined  metal  containing  as  little  as  010%  Pb. 

— W.  R.  S. 


Lead  ;  Metallurgy  of  - 


Silver;   Rate  of  solution  of i, 

R.  G.  Van  Name  and  J.  U.  Hill. 
1918,  45,  54—58. 

Experiments  on  the  rate  of  solution  of  silver  in 
chromic  acid  solutions  containing  sulphuric  acid 
show  that  there  is  an  initial  disturbance  which  is 
attributed  to  the  physical  state  of  the  metal.  The 
rates  at  which  cadmium  and  silver  dissolve  become 
more  nearly  equal  with  diminishing  sulphuric  acid 
concentration.  (See  also  J.  Chem.  Soc,  March, 
1918.)— H.  M.  T). 

[in  the   United  States 
Eng    and  Min.   J., 


Copper  ;  Metallurgy  of 

in  19171.     A.   L.   Walker. 
1918,  105,94—96. 

One  new  plant  was  put  in  commission,  viz..  the 
New  Cornelia  Copper  Co's  leaching  and  electrolytic 
plant  at  Ajo,  Ariz.  The  ore  is  leached  with  3% 
sulphuric  acid,  and  the  latter  regenerated  ;  part 
of  the  regenerated  solvent  must  be  discarded,  to 
prevent  the  accumulation  of  iron  and  aluminium. 
The  Utah  Copper  Co.  is  installing  a  similar  plant 
for  the  oxidised  ores  of  Bingham,  Utah.  The 
ammonia  leaching  plants  at  Calumet  and  Kenne- 
cott  (Alaska)  are  being  greatly  enlarged.  Flotation 
for  fines  and  slimes  has  now  been  introduced  at  all 
the  large  concentrating  plants. — W.  R.  S. 

Zinc;    Metallurgy   of [during    1917].     W.    R. 

Ingalls.    Eng.  and  Min.  J.,  191S,  105,  96 — 99. 
At  Bartlesville,  Okla.,  a  process  is  about  to  be  put 
in  operation  which  consists  in  distilling  the  roasted 
ore  with  a  small  proportion  of  fuel.     The  residue 


[in  1917].  H.  O.  Hofman. 
Eng.  and"  Min.  J.,  1918,  105,  93—94. 

Mixed  lead-zinc  ores  are  being  treated  by  sulph- 
atising  roasting  followed  by  leaching  with  sulphuric- 
acid.  The  solution  is  purified,  nearly  neutralised, 
and  electrolysed  with  lead  anodes  and  aluminium 
cathodes  ;  the  yield  up  to  the  present  is  only  60  %. 
A  new  smelting  works  started  operation  at  Kellogg, 
Idaho  ;  it  comprises  one  Wedge  roaster,  3  Dwight- 
Lloyd  sintering  machines,  and  3  blast  furnaces 
(48x180  in.).  Leaching  experiments  at  Kellogg 
(chloridising  roast  and  leaching  with  acidulated 
brine)  gave  a  yield  of  85 — 95%  lead  and  80—90% 
silver.  An  automatic  bag  filter  is  in  operation  at 
Depue,  111.  The  bags  of  each  division  are  alter- 
nately inflated  and  deflated  as  well  as  subjected 
to  an  up-and-down  and  undulating  motion.  The 
cleauing  of  the  cloth  is  thus  accelerated  and  the 
filtering  capacity  increased. — W.  R.  S. 


Mercury  ;  Metallurgy  of- 


[in  1917].     M.  Innes. 


Eng.  and  Min.  J.,  1918,  105, 110—111. 

Thb  production  of  mercury  in  the  United  States 
has  been  steadily  declining  for  40  years,  due 
chiefly  to  inability  to  compete  with  the  European 
output,  and  to  the  poor  grade  of  ore  now  mined 
in  California,  the  average  recovery  being  6  lb. 
per  ton  of  ore.  The  chimney  losses  of  the  Scott 
furnace  (which  produces  95%  of  the  metal  in 
California)  were  found  to  be  negligible.  In  spite 
of  its  rather  high  first  cost  and  moderate  capacity, 
this  furnace  has  the  advantage  of  general  efficiency 
and  low  fuel  cost,  and  treats  coarse  (2-in.  mesh) 
ore,  thus  avoiding  the  drawbacks  of  fine  grinding. 
A  new  rotary  furnace  of  the  cement-kiln  type, 
which  is  being  installed  by  the  New  Idria  Co., 
will,  it  is  expected,  handle  an  increased  tonnage  at 
lower  cost. — W.  R.  S. 


Flotation;    Prog,  ess    of 


in     ion 


H.    A. 


Megraw.     Eng.  and  Min.  J.,  1918,  105,  99—102. 

In  the  Joplin  district  (Missouri),  the  use  of  a 
mixture  of  turpentine  and  rosin  was  tried  ;  1 — 5 
lb.  of  mixture  (rosin  20 — 30,  turpentine  80 — 70  %V 
per  ton  of  ore  assaying  1 — 2%  of  zinc  in  an  acid 
pulp  (ratio  5:1),  gave  rough  concentrates  con- 
taining 3766  %  of  zinc,  the  recovery  being  50 — 80  %. 
Cold  solutions  give  a  higher  recovery  than  warm, 
but  the  grade  of  product  is  not  so  good.  The 
introduction  of  flotation  in  Missouri  lead  milling 
has  not  greatly  altered  local  practice.  It  is  applied 
to  galena  finer  than  200-mesh,  as  the  tables  deal 
efficiently  with  coarser  sizes.  The  frothing  agent 
is  creosote  ;  the  tailing  from  the  first  treatment 
is  re-treated,  giving  final  tailings.  At  Humboldt, 
Ariz.,  the  advent  of  flotation  rendered  treatment 
of  much  poor  copper  ore  possible,  while  improving 
the  recovery  in  concentration  and  the  grade  oi 
concentrate.  With  clean  sulphides,  the  recovery 
sometimes  reaches  95%.  The  Murex  process  is 
used  at  Darwin,  Cal.,  for  the  concentration  of  lead 
carbonate  ores,  at  a  cost  of  $1.78  per  ton.  In  this 
process  a  magnetic  material  is  mixed  with  oil  to 
form  a  paint,  which  is  agitated  with  the  ore  to  be 
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treated.  The  paint  adheres  to  the  particles  of 
valuable  mineral  and  the  latter  are  recovered  by 
means  of  .1  magnetic  separator.  The  advantage 
of  the  process  is  thai  the  ore  need  only  he  ground 
line  enough  to  liberate  the  particles  of  ore  from 
gangue. —  W.  K.  S. 

Flotation  :  Effect  »/  addition  agents  in  — — .  II. 
M.  It.  Thornberry  and  II.  T.  Mann.  Met.  and 
Chetn.  Bug.,  1918,  18,  71  —77.  (See  also  this  .'., 
191s.  93  \.) 

The  experiments  recorded  in  the  previous  paper 
have  been  extended  to  include  hydroxides  and 
nitrates.  The  hydroxide*  employed — alkalis  and 
alkaline  earths — behaved  on  the  whole  similarly 
to  the  sulphates,  the.  relative  extinctions  being 
practically  the  same,  but  the  grade  of  concentrate 
slightly  lower.  Calcium  hydroxide  had  most 
effect  on  the  character  of  the  troth.  The  results 
in  presence  of  nitrates  depended  largely  on  the  | 
oil  used  and  showed  great  divergence.  With  the 
flotation  oil  No.  1.  the  extraction  was  scarcely- 
altered,  while  t  he  grade  of  concentrate  was  lowered 
about  17%.  With  the  Naval  Stores  oil  No.  17  and 
with  cresylic  acid,  the  extraction  was  lowered 
slightly.  1  ut  the  grade  of  concentrate  was  raised 
slightly  with  the  latter  and  lowered  with  the  former. 
Mercury  and  uranyl  nitrates  were  deleterious,  but. 
most  of  all  cadmium  nitrate.  Nitrates  exerted  con- 
siderable  effect  on  the  character  of  the  froth. 
Nitric  acid  caused  such  copious  fiothing  that  the 
total  quantity  of  oil  could  not  be  added,  and  the 
experiments  with  it  had  to  he  abandoned. 

— H.  J.  H. 

Tellurium    and    aluminium  ;     Melallographic    in- 

vat iijat ion  of  the  system  •.     M.    Chikashigi 

and  J.  Nosi.     Mem.  Coll.  Sci.,  Kyoto,  1917,  2, 
227 232. 

Aluminum  and  tellurium  form  the  compounds 
ALTe,  and  Al5Te.  The  reaction  which  occurs 
when  aluminium  and  tellurium  are  heated  to- 
•  t  is  verv  violent,  and  in  the  case  of  mixtures 
which  contain  50  to  100%  Te  it  is  advisable  to 
melt  the  tellurium  and  add  the  aluminium  in 
small  portions  at  a  time.  The  compound,  A lsTes, 
melts  at  895°  C.  and  forms  mixed  crystals  with 
tellurium  which  exist  in  two  different  forms.  The 
eutectic  points  at  414°  and  021°  C.  correspond 
with  2-S  and  97  %  Al  respectively  Conglomerates 
which  consist  of  the  second  eutectic  mixture  and 
aluminium  or  the  telluride,  Al5Te3,  undergo 
transformation  when  the  temperature  falls  to 
551°  C,  with  the  formation  of  Al.Te.  Both  ' 
compounds  are  decomposed  by  water  with  the 
liberation  of  hydrogen  telluride.  (See  also  J.  Chem.  ] 
Soc,  Mar.,  1918.)— H.  M.  I>. 

Selenium  and  antimony  ;  Metallographic  investiga- 
tion of  the  system  .     M.  Chikashigi  and  M. 

Fujita.     Mem.     Coll.     Sci.,     Kvoto,     1917,     2, 
233—237. 

Antimony  and  selenium  combine  to  form  the 
selenide,  Sb2Se„  wliich  melts  at  572°  C.  The 
eutectic  at  497°  C.  on  the  antimony  side  corres- 
ponds with  46-5%  Se,  and  on  the  selenium  side 
coincides  with  the  freezing  point  of  selenium.  The 
results  of  micro-  and  thermal  analyses  are  in  . 
agreement.     (See  also  J.  Chem.  Soc,  Mar..  1918.) 

—  II.  M.  D. 

Cadmium  and  selenium  ;    Melallogra  phic  invejtiga- 

tion  of  the  si/stem  .     M.  Chikashigi  and  R. 

Hikosaka.     Mem.    Coll.    Sci.,    Kvoto,    1917,    2, 
239—244. 

When    cadmium   and   selenium   are   heated   to   a  ! 

sufficiently     high     temperature,     the     compound,  i 

CdSe,  is  formed.     The  selenide  is  infusible  up  to  I 

1350°  C,  and  has  sp.gr.  5-81  at  16^  C.     It  does  not  j 

dissolve  in  either  of  the  molten  elements,  which  I 


are  themselves  practically  immiscible.  The  micro- 
structure  of  solidified  melts  is  illustrated  by 
photographs.    (See  also  J.  Chem.  Soc,  Mar.,  191S.) 

— U.  M.  D. 

Zin-   and   selenium  ;     Metallographic    investigation 

of    the    system    .     M.    Chikashigi    and    R, 

Kurosawa.     Mem.   Coll.   Sci.,   Kyoto,    1917,    2, 
215— 24S. 

Zinc  selenide,  ZnSe,  is  formed  when  the  two 
elements  are  heated  together.  It  is  infusible  up 
to  1100°  C,  is  brilliant  yellow  in  colour  and  has 
sp.gr.  5-29  at  21°  C.  The  two  fused  elements  are 
immiscible  with  each  other  and  with  the  compound. 
(See  also  J.  Chem.  Soc,  Mar.,  1918.)— H.  M.  D. 

Ah/minium  and  selenium  ;    Melallographic  investi- 

qation  of  the  si/slcm  .     M.   Chikashigi  and 

T.    Aoki.     Mem.    Coll.    Sci..    Kyoto,    1917,    2, 
249-254. 

Accohding  to  cooling  curve  observations,  alu- 
minium and  selenium  combine  to  form  the  com- 
pound Al,Se„  which  melts  at  about  950°  C.  This 
compound  crystallises  out  from  all  fused  mixtures 
of  the  two  elements,  and  the  eutectics  correspond 
with  pure  aluminium  and  pure  selenium  respec- 
tively. Photomicrographs  are  reproduced  which 
show  the  structure  of  the  crystalline  regulus 
obtained  from  various  fused  mixtures.  The 
combination  of  aluminium  with  selenium  is  very 
violent  and  an  explosion  occurs  readily  when 
mixtures  containing  up  to  80%  Se  are  heated 
together.     (See  also  J.  Chem.  Soc,  Mar.  1918.) 

— H.  M.  D. 

Acidity  determination    in  rccder,  leach  liquors,  mine 
icaters,  etc.     Rankin.     See  XXIII. 


Patents. 


Iron  ;    Alloy  of 


O.  B.  McMillin,  Assignor 


to  Pittsburgh  Rolls  Corporation,  Pittsburgh, 
Pa.  U.S.  Pat.  1,252,596,  Jan.  8,  1918.  Date 
of  appl.,  July  29,  1916.     Renewed  May  26,  1917. 

The  alloy  contains  Si  0-25  to  1-0%  {e.g.,  0-5%), 
Cr  0-25  to  3-0%  (1%),  S  005  to  2-0%  (0-12%), 
P  005  to  20%  (008%),  Mn  0-20  to  10%  (0-3%), 
total  C  1-5  to  3-5%  (2-4%),  Fe  95-6%.— T.  H.  B. 

Steel ;     Welding  and  annealing  high  speed . 

E.  J.  von  Henke,  Assignor  to  Thomson  Electric 
Welding  Co.,  Lvnn.  Mass.  U.S.  Pat,  1,252,746, 
Jan.  8,  1918.  Date  of  appl..  May  14,  1917. 
After  electrically  welding  high-speed  steel  to 
machinery  steel,  the  clamps  on  the  high-speed  steel 
are  opened,  and  a  heating  current  is  immediately 
passed  through  from  a  point  at  the  rear  of  the 
clamped  section  to  and  through  the  weld  to  bring 
the  high-speed  end  of  the  tool  to  the  desired 
annealing  temperature. — T.  LI.  B. 

Sleil.  iron,  or  other  magnelisable  metal  ;    Method  of 

and  means  for  indicating  the  condition  of  

during  heat  treatment.  L.  W.  Wild  and  E.  P. 
Barfield,  London.  Eng.  Pat.  112,894,  June  26, 
1917.  (Appl.  No.  9170  of  1917.) 
In  an  apparatus  for  determining  the  temperature 
to  which  steel  or  other  magnetic  metal  should  be 
heated  for  hardening,  tempering,  and  annealing, 
by  means  of  an  indication  depending  on  the 
magnetic  properties  of  the  metal  in  a  magnetic 
field  at  that  temperature,  the  current  which 
generates  the  field  is  also  used  to  heat  the  metal. 
The  metal  is  placed  in  a  receptacle  of  silica,  partly 
filled  with  a  molten  salt  such  as  a  mixture  of 
potassium  and  sodium  chlorides.  A  heating  and 
magnetising  coil  is  wound  round  the  receptacle 
and  connected  to  a  pair  of  metal  bands  also  sur- 
rounding it.  The  receptacle  is  placed  in  an  outer 
vessel  and   the   intermediate  space  filled  with   a 
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heat  and  electrical  insulating  substance,  such  as 
quartz  powder.  A  secondary  coil  is  wound  on  the 
outer  vessel  and  two  pairs  of  metal  bands  or  clips 
are  provided  on  this  vessel  to  which  the  primary 
and  secondary  coils  are  connected.  A  galvano- 
meter or  other  suitable  recorder  is  included  in 
the  secondary  circuit.  When  the  metal  reaches  the 
temperature  of  decalescence  it  becomes  non- 
magnetic and  the  consequent  change  in  the 
magnetic  field  induces  a  current  in  the  secondary 
coil  which  is  indicated  by  the  galvanometer  or 
other  apparat'.is. — W.  F.  F. 

Manganese  steel  articles  ;  Method  of  and  apparatus 

for    the    heat    treatment    of '■.     F.     Schaffer, 

Leobersdorff,  Austria.  Eng.  Pat.  112,986,  Feb. 
1,  1917.     (Appl.  No.  1055  of  1917.) 

Articles  made  of  steel  containing  about  1%  of 
carbon  and  more  than  12%  of  mancanese  are 
heated  to  1000°— 1100°  C.  and  cooled  in  accordance 
with  a  definite  curve  of  time  and  temperature 
which  will  produce  austenitic  structure,  and 
selected  to  obtain  the  structure  and  mechanical 
properties  required.  The  cooling  medium  is 
applied  by  an  automatic  electrical  device  to  the 
various  parts  in  proportion  to  their  area  and  the 
quantity  of  heat  absorbed,  so  that  the  drop  of 
temperature  is  uniform.  The  cooling  is  done 
automatically  in  stages  each  of  which  comprises 
cooling  and  subsequent  equalising  of  differences 
in  temperature. — W.  R.  S. 

Furnace ;   Elcttrieal  for  hardening  steel  and  the 

like.  L.  W.  Wild  and'  R.  P.  Barfield.  London. 
Eng.  Pat.  112,731,  June  26,  1917.  (Appl.  No. 
9169  of  1917.) 

The  lower  part  of  a  crucible  of  silica  or  other 
suitable  material  to  contain  the  molten  salt  bath 
in  which  the  metal  is  immersed,  is  enclosed  in  a 
coil  or  winding  and  the  ends  of  the  coil  are  con- 
nected to  metal  bands  around  the  crucible.  The 
metal  bands  are  connected  to  a  source  of  electricity 
through  similar  metal  bands  on  an  outer  casing 
or  jacket,  the  crucible  and  jacket  being  separated 
by  heat-resisting  and  non-conducting  material. 

—B.  N. 

Crucible  furnace.  F.  E.  Whitham,  Sowerbv 
Bridge,  Yorks.  Eng.  Pat.  113,036,  Apr.  17, 
1917.     (Appl.  No.  5376  of  1917.) 

A  crucible  furnace  has  circumfere?itial  flues  having 
inlets  and  outlets  to  each  crucible  tangential 
and  diagonally  opposite  each  other.  Carbon  mon- 
oxide generated  from  charcoal  in  a  separate  fire- 
box is  supplied  through  branch  pipes  into  each 
crucible. — W.  R.  S. 


Furnace  ;  Smelting 


admits  reaction  gases  into  the  lowermost  muffles, 
the  gases  passing  upwards  through  the  muffles  in 
the  opposite  direction  to  that  of  the  ore  and  heat  ; 
a  vent  port  at  the  top  of  the  furnace  allows  the 
escape  of  the  reaction  gases. — W.  R.  S. 


Zinc  vapours  ;  Condensers  for 


.  R.  B.  Llopart,  Assignor 
to  Mineral  Refining  and  Chemical  Corporation, 
St.  Louis,  Mo.  U.S.  Pat.  1,253.064,  Jan.  8, 
1918.     Date  of  appl.,  Jan.  26,  1917. 

A  down-draught  smelting-furnace  has  connected 
horizontal  tiers  of  vertically  spaced  heating-flues, 
vertical  flues  to  connect  opposite  alternate  ends  of 
the  horizontal  flues,  and  discharge  flues  connecting 
the  lowermost  tier  of  flues  with  the  chimnev. 
Connected  horizontal  muffles  are  disposed  in  tiers 
alternately  and  transversely  through  the  spaces 
between  the  flues.  The  muffles  are  spaced  apart 
one  above  another  and  connected  at  alternate 
ends  to  form  a  continuous  zig-zag  passage  from  top 
to  bottom.  Combustion  chambers  are  disposed 
vertically  adjacent  to  and  controlling  the  flues. 
An  ore-port  is  provided  at  the  top  of  the  furnace 
for  feeding  ore  into  the  uppermost  muffles  ;  vertical 
ore-ways  connect  alternate  opposite  ends  of  the 
muffles,  the  latter  having  stoke-doors  through 
which    the    ore    is    worked    downwards.     A    flue 


.  Norsk  Elek- 
trisk  Metalindustri  Aktieselskap,  Sarpsborg, 
Norwav.  Eng.  Pat.  105,559,  Apr.  5,  1917. 
(Appl.  "No.  4955  of  1917.)  Under  Int.  Conv., 
Apr.  8,  1916. 

The  zinc  vapour  and  gases  from  the  distilling 
chamber  pass  by  a  horizontal  pipe  into  the  con- 
densing vessel,  the  top  of  which  just  fits  over  the 
pipe  outlet.  This  outlet  is  formed  as  a  short 
downward  branch  from  the  horizontal  vapour 
conduit  and  is  provided  with  a  vertical  transverse 
partition,  so  that  an  outlet  for  the  gases  from  the 
condenser  into  the  extension  of  the  vapour  conduit, 
is  formed.  The  condenser  is  oscillated  angularly 
about  the  pipe  outlet  so  that  the  zinc  which 
condenses  as  a  powder  is  absorbed  into  the  body 
of  molten  zinc  at  the  bottom,  the  coating  of  oxide 
on  the  particles  being  detached  by  the  movement. 

— W.  F.  F. 

Slag  ;  Method  for  utilising  the  waste  heat  of 

wherein  the  slag  is  granulated  by  means  of  air. 
C.  Semroler,  Wiesbaden,  Germany.  Eng.  Pat. 
112,792,  Jan.  6,  1917.     (Appl.  No.  285  of  1917.) 

Molten  slag  is  fed  into  the  middle  zone  of  a 
vertical  tower,  is  granulated  by  a  jet  of  com- 
pressed air,  and  passes  downward  over  a  series  of 
oppositely  inclined  plates  to  a  moving  horizontal 
band  or  grid  at  the  bottom.  Air  is  circulated  by 
a  fan  upward  through  the  shaft  to  cool  the  slag 
and  heat  the  air,  and  the  hot  air  passes  through 
the  tubes  of  a  boiler  in  the  upper  end  of  the  shaft. 
The  cooled  air  passes  downward  through  a  parallel 
shaft,  through  and  over  the  granulated  slag  on 
the  grid  at  the  bottom  of  the  two  shafts,  and  the 
cycle  is  then  repeated.  The  air  used  for  granu- 
lating the  slag  is  preheated  by  passing  it  through  a 
coil  in  the  downward  shaft  for  the  hot  air,  serving 
at  the  same  time  further  to  cool  the  latter.  The 
circulating  air  is  thus  added  to  the  air  from  the  jet 
and  both  pass  through  the  boiler  tubes.  In  a 
modification,  the  air  heated  by  the  molten  slag  is 
used  for  the  heating  of  Cowper  stoves  or  to  preheat 
the  combustion  air  therefor. — W.  F.  F. 

Gold  and  silver  ;  Obtainmcnt  of from  their  ores. 

A.  A.  Lockwood,  London.  Eng.  Pat.  112,876, 
Apr.  18,  1917.     (Appl.  No.  5453  of  1917.) 

The  pulped  ore  is  agitated  in  a  cyaniding  vessel 
and  then  led  to  one  end  of  a  long  shallow  electro- 
lysing vessel  containing  a  series  of  parallel,  vertical, 
longitudinal  electrode  plates.  The  pulp  is  kept  in 
suspension  by  a  jet  of  air  and  is  led  from  the 
other  end  of  the  electrolysing  vessel  back  to  the 
cyaniding  vessel.  It  is  withdrawn  from  the 
cyaniding  vessel  through  an  open-ended  vertical 
compartment  provided  with  internal  baffles  to 
retain  coarse  particles  of  ore.  The  cathodes  are 
preferably  steel  plates  coated  with  carbon,  and 
the  anodes  iron  plates  containing  30—40%  Si 
("  tantiron  ").— W.  F.  F. 

Electrode  used  in  the  electrolytic  process  of  refining 
metals.  F.  L.  Antisell.  Perth  Ambov.  N.J. 
U.S.  Pat.  1,25^,757,  Dec.  18,  1917.  Date  of 
appl.,  Feb.  8,  1913. 

A  rod  or  bar,  for  suspending  an  electrode  in  an 
electrolyte,  is  provided  on  the  under  side  with 
V-shaped  projections,  facing  inwards  and  con- 
verging at  their  lower  ends.  The  bar  is  also 
provided  with  a  notch  or  recess  at  one  end  on  its 
I   under  side. — B.  N. 
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Nickel   from    eoppt  r :    Process    of   eledroXyiicaUy 

teparating .     <;.  .\.  (muss,  Oakville,  Ontario, 

Canada.  U.S.  Pat.  1.251.511,  Jan.  1,  1918. 
Data  of  appl.,  Aug.  li.  L017, 
Nickel  sulphate  solution  is  electrolysed  using  a 
COpper-nickel  anode,  and  a  substantially  insoluble 
reagent,  such  .is  calcium  Carbonate,  which  forms 
with  copper  an  insoluble  carbonate,  and  a  sulphate, 
the  presence  of  which  is  not  detrimental  in  the 
electrolyte,  is  maintained  in  contact  with  the 
anode.  The  cathode  is  screened  from  contact  with 
the  carbonate. — B.  N. 

Electroplating  apparatus.  L.  rotthoff,  Flushing, 
N.Y.  U.S.  Pat.  1,251,568,  .Tan.  1,  1918.  Date 
of  appl.,  Dec.  14,  1916. 

A  TClfBLINQ  barrel  for  the  articles  to  be  plated  is   I 
supported  in  an  electrolyte  in  a  tank,  the  barrel    I 
being  made  in  separable  halves  clamped  together 
and  holding  between  them  a  stationary   cathode   I 
rod  with  cathode  arms.     The  opposite  heads  of  the 
barrel   are  provided  with   cathode   plates   having   i 
peripheral     flanges     and     central     bushings,     the 
cathode  rod  being  supported  in  the  bushings  but 
not   free   to   rotate.     Several    peripheral   cathode 
tracks  of  conducting  material,   continuous  within 
the    periphery    of    the    barrel    when    assembled, 
support  the  articles  to  be  plated,  and  rotate  with 
the  barrel  to  vary  the  points  of  contact  between 
the    articles   and    the   tracks,    the   current   being 
conducted  from  the  tracks  by  the  cathode  rod.     A 
movable  chain  engages  with  pins  on  the  barrel  to 
rotate  the  latter,  and  the  barrel  can  be  moved 
longitudinally    to    disengage    the    pins    from    the 
chain.—  -11.  N. 

Electroplating  apparatus.  L.  Potthoff,  Montclair, 
N.J.,  and  G.  W.  Schweinsberg,  Brooklyn,  N.Y. 
I'.S.  Pat.  1,251,669,  Jan.  1,  1918.  Date  of 
appl.,  May    12.   HUT. 

The  tank  containing  the  electrolyte  is  provided 
with  an  endless  conveyor  for  moving  the  articles 
through  the  electrolyte,  and  comprising  links 
having  vertical  and  horizontal  bearing  surfaces, 
which  slide  on  a  single  rail  track,  supporting  the 
conveyor.  A  guide  strip  engages  the  links  and 
retains  them  in  place  on  the  track,  and  hooks, 
rigid  with  the  conveyor,  support  the  articles  to 
be  plated,  so  that  the  centres  of  gravity  of  the 
articles  are  in  a  vertical  line  below  the  track.  A 
series  of  anodes  are  arranged  in  the  tank  parallel 
to  the  line  of  movement  of  the  articles,  and  the 
electrolyte  is  agitated  by  a  longitudinal  pivoted 
bar  near  the  bottom  of  the  track  substantially 
parallel  to  the  anodes.  Means  are  provided  for 
vertically  oscillating  the  bar  backwards  and 
forwards  beneath  the  anode  surfaces  to  cause 
movement  of  the  electrolyte  between  the  articles 
and  the  anodes,  and  across  the  line  of  feed  of  the 
articles,  so  as  to  renew  the  electrolyte  and  pene- 
trate the  recesses  of  the  articles. — B.  N. 

[Tungsten]  icires  ;  Method  of  lubricating  refractory 

tluriii'i   (Irauing.     K.    Farkas,   Assignor   to 

A.  B.  Lisle,  Providence,  H.I.  U.S.  Pat.  1.253,362, 
Jan.  15,  1918.     Date  of  appl.,  May  6,  1916. 

TrtE  process  consists  in  applying  an  aqueous  paste 
of  magnesium  oxide  to  the  surface  of  the  wire, 
heating  it,  and  passing  it  through  a  heated  diamond 
die.— \V.  R.  s. 

Ore  concentration ;   Process  of  and  apparatus  for 

.     O.    D.    Welsch.    Ki'mhcrlv,    Nev.     U.S. 

Pat.   1,253,653,  Jan.   15,   1918.     Date  of  appl., 
May  26,  1917. 

The  method  consists  in  agitating  ore  pulp  within 
a  confined  space  with  compressed  air,  and  then 
causing  air  under  less  pressure  to  pass  downwards 
through  and  with  the  agitated  pulp  into  the  main 
body  of  pulp  to  form  air  bubbles  in  it  and  a  froth 


upon  its  surface.  The  process  is  carried  out  in  a 
spitzkasten  having  froth  and  gangue  discharges  ; 
a  compressed  air  pipe  extends  into  the  spitzkasten 
below  the  level  of  the  pulp  or  nearly  to  its  lower 
end.  The  pipe  discharges  into  an  air  lift  chamber 
open  at  its  upper  and  lower  ends,  the  lower  end 
extending  below  the  lower  end  of  the  air  pipe  ;  its 
upper  end  has  a  deflector  extending  outwards 
and  downwards.  The  air  lift  chamber  is 
surrounded  by  an  air  chamber  closed  at  its  upper 
end,  and  extending  into  the  spare  around  and 
below  the  level  of  the  upper  end  of  the  air  lift 
chamber.  A  valve  controls  the  pressure  in  the 
air  chamber. — W.  R.  S. 

in  electric  furnaces. 


Metals  ;  Process  of  moling  ■ 

E.  Humbert,  Welland,  Ontario,  Canada.     U.S. 

Pat.    1,252.443,   Jan.   8,    191S.     Date   of   appl., 

Apr.  26,  1917. 
A  criAKGE,  partly  at  least  in  the  solid  condition, 
and  containing  an  excess  of  carbon,  is  introduced 
into  the  furnace,  and  an  arc  is  struck  between  an 
electrode  and  the  solid  portion,  whilst  a  current 
of  air  is  passed  into  the  solid  portion  only,  to 
oxidise  the  excess  of  carbon  before  the  charge  is 
melted.  The  operation  is  continued  until  the 
solid  portion  is  melted  and  the  molten  charge 
refined  to  the  desired  extent.— B.  N. 


Furnace  ;  Electric  ore  ■ 


J.  A.  Ward,  Assignor 


to  E.  S.  Campbell.  \V.  A.  Ridgewav,  and  H. 
Sorensen,  Spokane,  Wash.  U.S.  Pat.  1.252,635, 
Jan.  8,  1918.     Date  of  appl.,  Apr.  12,  1917. 

A  furnace  of  the  shaft  type  is  surrounded  by  an 
electric  heating  coil,  and  a  series  of  conducting 
pencils  pass  through  the  furnace  wall  so  as  to  be 
in  contact  with  the  ore  within  it.  An  annular 
conducting  band  surrounds  the  crucible  of  the 
furnace  and  is  in  electrical  contact  with  the  furnace 
contents.  A  switch  is  provided  for  opening  a 
circuit  through  the  coil  of  wire,  and  for  closing 
a  circuit  from  the  annular  conducting  band  through 
the  ore  contents  to  the  conducting  pencils,  the 
closing  being  effected  slightly  before  the  opening 
of  the  wire  coil  circuit.  The  current  flowing 
through  the  heating  coil  is  controlled  by  intro- 
ducing in  series  into  the  circuit  a  number  of 
adjustable  arc-forming  contacts  or  electrodes 
exterior  to  the  heater.  Means  are  provided  for 
automatically  adjusting  the  contacts  to  effect  a 
regulation  of  the  temperature  in  the  coil  of  wire, 
and  for  utilising  the  heat  generated  by  the  arc  or 
arcs  formed  between  the  contacts  in  aiding  the 
process  of  ore  reduction. — B.  N. 

Electro-deposition  of  metals.  A.  G.  Betts,  Ashe- 
ville,  N.C.  U.S.  Pat.  1,252,654,  Jan.  8,  1918. 
Date  of  appl.,  May  15,  1916. 
An  apparatus  for  the  electro-deposition  of  metals 
comprises  a  lead-lined  receptacle  containing  an 
anode  and  cathode  spaced  from  the  receptacle, 
with  positive  and  negative  terminals  connected 
to  the  electrodes,  and  an  independent  connection, 
offering  a  relatively  high  resistance  to  the  flow  of 
the  current,  between  the  lead  lining  and  the 
negative  terminal.  A  salt  of  a  metal  of  greater 
solubility  in  the  acid  of  the  salt  than  lead,  is 
electrolysed,  whilst  maintaining  at  the  lead  surface 
a  negative  potential  high  enough  substantially  to 
prevent  the  formation  of  a  lead  salt. — B.  N. 

Fume    condenser.     T.    B.    Stewart,    Portola,    Cal. 

U.S.    Pat.    1,252,731,    Jan.    8,    1918.     Date   of 

appl.,  Jan.  6,  1917. 
A  horizontal  tank  is  provided  with  a  chimney  at 
one  end  and  with  upper  and  lower  horizontal 
partitions.  At  the  end  of  the  upper  partition 
opposite  the  chimney,  a  cap  extends  upwards  and 
the  gaseous  products  from  the  smelter  are  intro- 
duced into  the  cap  near  the  top.     Inclined  baffle- 
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plates  project  from  the  inner  wall  of  the  chimney 
and  have  water-spraying  devices  at  their  inner 
ends.  The  water  is  circulated  through  the  tank 
and  around  the  partitions,  and  the  fumes  pass 
from  the  cap  through  the  water  between  the 
partitions  to  the  chimney. — T.  H.  B. 

Alloys  ;  Process  of  making- 


.  H.  L.  Dohertv, 
New  York.  U.S.  Pat.  1,252,887,  Jan.  8,  1918. 
Date  of  appl.,  Aug.  27,  1917. 

Alloys  of  metals  of  widely  different  melting 
points  are  made  bv  heating  the  metals,  at  a  tem- 
perature sufficient  "to  melt  the  less  fusible  metal, 
in  a  casing,  under  sufficient  pressure  to  prevent 
volatilisation  of  the  more  volatile  metal.  The 
alloy  is  cast  under  pressure.— T.  II.  B. 

Ore  concentration .  R.  B.  Martin,  New  York. 
Eng.  Pats.  103,990  and  103,991,  Jan.  27,  1917. 
(Appl.  Nos.  1393  and  1394  of  1917.)  Under 
Int.  Conv.,  Jan.  28,  1916. 

See  U.S.  Pats.  1,236,856  and  1,236,857  of  1917  ; 
this  J.,  1917,  1052. 


Metals ;    Electrolytic  recovery   of 


from    their 


solutions.  U.  C.  Taint-on,  Johannesburg,  Trans- 
vaal. U.S.  Pat.  1,251,302,  Dec.  25,  1917.  Date 
of  appl.,  July  6,  1915. 

See  Eng.  Pat.  11,336  of  1915  ;   this  J.,  1916,  969. 
Electric  furnace.     U.S.'   Pat.    1,252,633.     See  XI. 


XI.— ELECTRO-CHEMISTRY. 

Furnace ;     A    high   temperature   electric   resistance 

■ -.    W.  Iiosenhain  and  E.  A.  Coad-Pryor. 

Faraday  Soc.     [Advance  proof.]     7  pages.  ' 

The  graphite  or  carbon  resister  is  in  the  form  of 
a  tube,  made  up  of  superposed  rings,  with  conical 
top  and  bottom  surfaces  so  that  they  fit  accurately 
one  upon  the  other  ;  the  rings  are  turned  from  a 
solid  tube  or  rod  of  graphite.  The  thickness  of 
the  rings  may  be  varied  so  as  to  increase  or 
diminish  the  number  of  rings  for  a  given  height  of 
tube,  and  thus  vary  the  number  of  zones  of  contact 
for.varying  the  resistance  and  the  temperature. 
The  ends  of  the  tube  are  connected  to  metallic 
water-cooled  electrodes,  and  the  tube  is  surrounded 
by  finely-divided  carbon,  or  vegetable  black,  and 
magnesia  blocks  enclosed  in  a  metal  case.  In  a 
furnace  of  this  type  with  rings  2  J  in.  internal 
diameter,  about  100  heats  at  temperatures  ranging 
from  1500°  to  2400°  C.  were  obtained  in  a  period 
of  six  weeks,  and  the  only  repairs  then  necessary 
consisted  in  replacing  the  top  six  rings  by  new 
ones.  In  a  furnace  of  2  J  in.  internal  diameter 
a, temperature  of  1500°  C.  can  be  attained  in  30 
mins.  with  a  consumption  of  8  kilovolt-amperes, 
and  1700*  C.  with  a  consumption  of  10  kilovolt- 
amperes  (400  amperes,  alternating  current,  at  25 
volts).  In  a  furnace  of  3£  in.  diam.,  pure  iron 
can  be  melted  with  a  power  consumption  of  10 
kilovolt-amperes  taking  a  current  of  550  amperes. 
In  a  still  larger  furnace  of  7  in.  internal  diameter 
a  .temperature  of  1650°  C.  was  attained  with  a 
power  consumption  of  23  kilovolt-amperes  (2000 
amperes)  :  the  lower  efficiency  is  due  to  the 
smaller  ratio  of  length  to  diameter  of  furnace. 

—B.N. 
Patents. 
Electrolytic  apparatus.     L.  W.   Chubb,  Edgewood 
Park,   Pa.,   Assignor  to   Westinghouse   Electric 
and    Manufacturing   Co.     U.S.    Pat.    1,250,141, 
Dec.  IS,  1917.     Date  of  appl.,  Jan.  10,  1917. 
An  electrolytic  cell  contains  a  series  of  superposed 
horizontal    plates   of    film-forming   metal,    spaced 
apart,  alternate  plates  being  connected  with  each 
other  so  as  to  form  two  distinct  sets.     The  plates 


are  provided  with  openings  of  two  different  sizes, 
the  larger  openings  in  each  plate  being  so  disposed 
as  to  register  with  the  smaller  openings  in  the 
adjacent  plates.  Rods  extend  through  the  regis- 
tering openings  in  the  plates,  and  spacing  members 
of  film-forming  metal  surround  the  rods  between 
the  plates,  and,  being  of  less  diameter  than  the 
larger  openings  in  the  plates,  they  extend  through 
these  openings  and  thus  allow  the  plates  comprising 
each  alternate  set  to  be  rigidly  clamped  together 
in  spaced  relationship. — B.  N. 

Electrolytic  apparatus.  J.  Coulson,  Wilkinsburg, 
Pa.,  Assignor  to  Westinghouse  Electric  and 
Manufacturing  Co.  U.S.  Pat.  1,250,146,  Dec. 
IS,  1917.     Date  of  appl.,  Jan.  6,  1917. 

Two  sets  of  vertical  plates  of  film-forming  metal 
are  employed,  and  each  set  is  supported  and 
rigidly  clamped  by  horizontal  spacing  members, 
the  members  clamping  one  set  of  plates  passing 
through  openings  in  the  second  set.  The  spacing 
members  are  provided  with  screw-threaded  and 
tapped  openings,  whereby  several  are  connected 
together  to  form  a  substantially  continuous  rod. 
Means  are  provided  for  removing  the  plates  from 
the  container,  and  for  preventing  movements  of 
the  spacing  member  rods  towards  the  ends  or 
sides. — B.  N. 

Secondary  storage  battery  and  method  of  makinq  the 
same.  C.  S.  Palmer,  Newtonville,  Mass.  U.S. 
Pat.  1,251,412,  Dec.  25,  1917.  Date  of  appl., 
July  23,  1915. 

The  electrode  is  composed  of  a  grid  comprising 
lead  supporting  plates,  approximately  012  in.  in 
thickness,  with  laminations  forming  lead  shelves 
approximately  002  in.  in  thickness,  and  spaced 
apart  approximately  004  in.  Active  material 
containing  the  "  PbO  "  radical  fills  the  spaces 
between  the  shelves.  The  electrode  is  immersed 
in  an  electrolyte  consisting  essentially  of  a  con- 
centrated solution  of  sodium  bisulphate  over 
1-1  sp.gr.,  containing  approximately  4  to  8%  of 
additional  sulphuric  acid.  The  material  is  sub- 
jected alternately  to  the  charging  and  discharging 
action  of  an  electric  current. — B.  N. 


Furnace ;      Electric 


C.     H.    Vom    Bauer, 


Douglaston,  N.Y.     U.S.  Pat.  1,252,633,  Jan.  S, 
1918.     Date  of  appl.,  Aug.  6,  1917. 

The  furnace  is  provided  with  a  solid  bottom  and 
an  oval-shaped  refractory  side  wall,  of  such  a  form 
that  the  end  portions  in  plan  are  parts  of  arcs  of 
circles  of  equal  radii  but  different  centres,  the  middle 
portion  forming  the  arcs  of  a  circle  of  a  radius 
v/2  times  the  radius  of  each  end  arc.  The  centres 
of  all  the  arcs  are  in  line,  and  three  electrodes, 
located  approximately  at  the  centres  of  the  arcs, 
are  connected  to  a  two-phase  three-wire  current 
supply.  The  electrodes  are  thus  spaced,  so  that, 
at  the  slag  fine,  the  heat  gradient  is  the  same  for 
each  electrode  at  the  point  of  the  side  wall  which 
is  nearest  to  such  electrode. — B.  N. 

Electric  furnace  control  apparatus.  J.  A.  Seede, 
Schenectadv,  N.Y.,  Assignor  to  General  Electric 
Co.  U.S.  Pat.  1,253,732,  Jan.  15,  1918.  Date 
of  appl.,  June  21,  1917. 
The  control  apparatus  comprises  arc-supporting 
electrodes,  connected  to  conductors  supplying 
energy,  and  also  connected  operatively  to  motors. 
Means  are  provided  for  controlling  the  motor 
connected  to  one  electrode,  so  as  to  regulate  the 
length  of  the  arc  in  response  to  variations  in 
current,  in  the  sxipply  circuit,  and  to  move  the 
electrode  in  a  direction  whereby  a  desired  current 
value  is  maintained.  The  second  motor  responds 
to  voltage  changes,  and  moves  the  electrode  in  a 
direction  whereby  a  desired  voltage  drop  is  main- 
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tainted,  means  being  also  provided  for  braking  the 
motors  when  tlie  desired  regulation  has  been 
attained. — B.  N. 

.4W  of  elr,trica!  precipitation  of  particles  from  fluid 
strmsms.     r.s.    Pat.    1,252,101.    Sec    I. 

Potash     extraction     [from     felspar].      U.S.     Pat. 
1.253,500.     Set  VII. 

trade  used  in  the  electrolytic  process  of  refining 
metals,     r.s.     Pat.     1,260,757.     See    N. 

Process   of  electrolulically   separating    nickel    from 
copper,     r.s.     Pat.'   1.251.511.     Sec    X. 

Process  of  making   alkali   perborates.     U.S.    Pat. 
1,253,060.     See  VII. 


XII.— FATS  ;  OILS  ;  WAXES. 

-  'phonalion  <>f  fixed  oils.  L.  O.  Radcliffe  and 
8.  Uedofski.  J.  Soc.  Dyers  and  Col.,  1918,  34, 
22  35. 
'I'iik  authors  give  a  summary  of  the  literature 
of  the  subject  and  a  bibhography,  followed  by  the 
r.~ult -<  of  their  own  experiments.  Various  oils 
were  sulphonated,  the  fatty  acids  liberated  from 

the  sulphonation  products  as  described  bv  Had- 
cliffe  and  Palmer  (this  .1..  1915,  643),  and  the 
characters  of  these  fatty  acids  compared  with 
those  of  the  fatt>  acids  from  the  original  oils. 
Sulphonation  was  effected  by  adding  concen- 
trated  sulphuric   acid   (35,   50,   Or   75   gnus.),   drop 

bj  drop,  to  100  terms,  of  the-  oil  contained  in  a  jar 
cooled  by  ice,  the  mixture  being  agitated  con- 
tinually and  the  temperature  not  allowed  to  rise 
above  15  ('.  No  sulphur  dioxide  was  evolved. 
After  all  the  acid  had  been  added,  the  mixture  was 
stirred  far  a  further  2  hours,  left  at  rest  for  some 
hours,  washed  with  a  saturated  solution  of  sodium 

sulphate,    and    heated    in    a    water-Oven    till    clear. 

The    heating    in    a    water-oven    caused    charring 

of  the-  products  from  linseed  and  rape  oils  and  was 

omitted  in  these  cases.  In  the  case  of  sesame, 
cottonseed,  and  olive  oils,  the  chief  effects  of  sul- 
phonation on  the  fatty  acids  were  a  rise  of  the 
solidifying  point,  and  diminution  of  the  iodine 
value  and  neutralisation  value;  the  acetyl  value 
was  considerately  increased,  indicating  the 
formation  of  hydroxy-eompounds.  the  increase 
being  greater  the  higher  the  proportion  of  olein 
or  oleic  acid  present.  With  rape  and  whale  oils 
similar  results  were  obtained,  except  that  there 
was  no  marked  increase  of  the  acetyl  value, 
indicating  that  with  these  oils  there  was  no  notable 
formation  of  hydroxy  compounds  but  production 
of  lactones  (or  anhydrides)  or  polymendes.  The 
fatty  acids  from  sulphonated  linseed  oil  agree 
fairly  closely  in  character  with  those,  from  the 
original  oil,  i.e.,  there  is  no  considerable  formation 
of  stable  new  compounds,  either  lactones  or 
hydroxy-compounds.  With  castor  oil,  also,  no 
new    hydroxy    compounds   arc'    formed,    but   the 

lower  acetyl  value  and  iodine  value  of  the  fat  t  v 
acids  from  the  sulphonated  oil  and  the  difference 
between  the  saponification  value  and  neutralisa- 
tion value  of  these  acids  indicate  the  formation  of 
pol)  ricinoleic  acids  (see  Juillard,  t  hi-c  J.,  1s'.<l\  355  ; 
1893,  528;    1894,  820).    The  combining  powers  of 

\:cii..us   oils   and    fatty   acids    with    sulphuric    acid 

01  their  ''Sulphonation  numbers,"  were  determined 

by  treating  5  grms.  of  the  oil  or  fatty  acid  with 
26  35%  of  concentrated  sulphuric  acid,  added 
drop  by  drop,  at  0  -    5   c,  allowing  to  stand  for 

2  hours,  dissolving  the  product  in  neutral  alcohol, 
and  titrating  with  alkali.  The  difference  between 
the  amount  of  alkali  required  and  that  which 
would  have  been  required  if  no  combination  had 
taken  place,  is  a  measure  of  the  combining 
power  of  the  oil  with  sulphuric  acid.   The  following 


values  (mgrms.  KOII  per  grin,  of  oil  or  fatty 
acid)  have'  been  obtained  :  oleic  acid,  t>7-75  ;  olive 
oil,  63-42  ;  rape  oil,  53-7f>  :  sesame'  oil,  32-76  ; 
whale>  oil,  26-40  :  Unseed  oil,  21- 1  :  palmitic  acid, 
8-21  ;  stearic  a. id.  Tiill.  Willi  the  exception  of 
rape  oil  the  order  corresponds  with  that  in  which 
the  acetyl  value  of  the  fatty  acids  has  increased 
after  sulphonation.  The  figures  show  that  the 
ease-  with  which  oils  react  with  sulphuric  acid 
depends  no!  upon  the  "degree  of  unsaturation," 

but     upon    the    percentage    of    olein    or    oleic    acid 

present.     Saturated   fatty  acids  are  not    affected 

L\  sulphuric-  acid,  in  'the-  case-  of  highly  un- 
saturated oils,  such  as  linseed  oil,  the  action  of 
sulphuric  acid  is  probably  cither  to  form  unstable 

a'lcli'.ii'ii   products  (sulpho  compounds)  or  to  can  ..- 

polymerisation,  the  polymers  being  easily  decom- 
posed. With  all  oils  sulphuric  acid  acts  to  some 
extent  as  a  hydrolysing  agent,  the-  liberated 
glycerol  remaining  in  the  mixture,  either  in  the 
free  state  or  as  sulpho-glycerol  compounds.  In 
the  case  of  oils  containing  a  large  percentage  of 
olein,  as  for  example,  olive  oil,  the  action  of 
sulphuric  acid  is  confined  (beyond  the  hydrolysis  of 
the  triglycerides)  to  the  olein.  which  is  converted 
into  saturated  compounds,  viz..  y-tri-olein-hydro- 
gen-sulphate, 

c:dl  ;[CH,(CH8)7.CH,.CH(HSO<).(CH,)7.COO]„ 
f-nd  i-tri-olein-hydrogen  sulphate, 

C,HS[CH,.(CH,),.CH(HS01).CH,(CH2),.C001, 
These  compounds  are  unstable  and  arc  easily 
saponified,  vielding  sulphuric  acid  and  hydroxy- 
aeids.  The  0-hydrogen-sulp hate  yields  tf-hydroxy- 
stearic  acid,  CH,(CH,),.CH(OH).(CH8);.COOH, 
which  undergoes  immediate  transformation  into 
stearolactone,  and  the  i'-hydrogen-sulphate  yields 
(-hvdroxvstearic  acid, 

CH,(CH,),.OH(OH).(CHs),.GOOH, 

which  is  stable.  According  to  this  view  Turkey- 
red  oil  derived  from  olive  oil,  when  neutralised 
with  sodium  carbonate,  would  contain  the  sodium 
salts  of  0-  and  i-hvdroxystearic  acids,  unchanged 
saturated  and  unsaturated  glycerides,  and  the 
sodium  salts  of  oleic  and  palmitic  acids,  together 
with  the  sulpho-compounds  formed.  According 
to  Cvitel  and  Juillard  (ths  J.,  18SK.2  IS,  andloc.cit.) 
the  chief  saturated  product  is  a  neutral  sulpho- 
compound  : 

rCH,(CH>),.CHa.OT.(0H8),.C001 

(C.II-.).  >so, 

LCH„(CH2),.CH2.CH.(CH,)7.COOj3, 

but  the  corresponding  ('-compound  may  also  be 
formed.  These  products  are  more  unstable  even 
than  the  hvdrogen-sulphates  mentioned  above  and 
like  them  yield  the  corresponding  0-  and  /-hydroxy- 
stearic  acids. 

Some  preliminary  experiments  on  the  sulphona- 
tion of  Chinese  wood  oil  (tung  oil),  the  preparation 
of  pure  linolenic  acid,  and  the  separation  of  the 
sulpho-compounds  produced  on  sulphonating  olive 
oil  are  described. 

Fats    and    oils  :     Tentative    standard    methods    for 

samptinq  and  analimis  of  commercial other 

than  those  of  the  coconut,  butter,  ami  linseed  groups. 
J.  Amer.  Leather  Chem.  Assoc,  1918,  13, 14—28. 
Tin-:  methods  described  have  been  worked  out  by 
a  committee  of  the  American  Chemical  Society, 
and  are  put  forward  as  tentative  standards  for 
industrial  chemists  pending  their  adoption  by  the 
Soeiet  y.  Careful  directions  are  given  for  sampling 
under  all  circumstances.  No  sample  should  be 
accepted  for  analysis  which  does  not  amount  to 
3  lb.  at  least.  Moisture  and  volatile  matter  are 
determined  by  drying  to  constant  weight  in  a 
vacuum  oven" specially  designed  to  give  uniform 
temperature  throughout.  The  pressure  in  the 
oven  must  be  less  than  100  mm.  of  mercury,  and 
the  temperature  15° — 20°  C.  above  the  boiling 
point  of  water  at  that  temperature,  i.e.,  if  the 
pressure  in  the  oven  is  70  mm.,  the  temperature 
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must  lie  between  60°  and  65°  C.  Distillation 
methods  were  carefully  considered  before  the  above 
was  adopted.  A  more  rapid  method  is  suggested 
for  routine  work.  Insoluble  impurities  are  deter- 
mined by  treating  the  dried  material  with  kerosene, 
using  petroleum  ether  for  a  final  washing  of  the 
residue.  By  this  means  all  metallic  soaps  are 
dissolved  and  are  determined  as  soluble  mineral 
matter  on  burning  off  the  kerosene  from  the 
filtrate.  For  the  titer  test,  the  fat  is  saponified 
by  a  25%  solution  of  caustic  potash  in  glycerin. 
In  the  determination  of  unsaponifiable  matter, 
petroleum  ether  has  been  adopted  for  extracting, 
after  careful  consideration  of  the  suitability  of 
ethyl  ether.  The  extraction  is  carried  out  in  a 
stoppered  measuring  cylinder,  and  the  ether  layer 
siphoned  off.  A  blank  determination  is  made  with 
pure  dry  stearin.  Methods  involving  the  evapor- 
ation of  the  fat  with  the  alkaline  solution  and 
subsequent  extraction  of  the  dry  residue  were 
found  unsatisfactory. — F.  C.  T. 

Use   of  chaulmoogra   oil  as   a   specific  for   leprosy. 
Brill  and   Williams.     See  XX. 

Patents. 

Catalyser  and  process  of  making  same.  F.  W. 
Weber,  Perth  Amboy,  X.J..  Assignor  to  The 
Roessler  and  Hasslacher  Chemical  Co.,  Xew 
York.  U.S.  Pat.  1,252,973,  Tan.  8,  1918.  Date 
of  appl.,  May  3,  1915. 

A  liquid  catalyser  is  obtained  by  preparing  a 
fine  paste  of  ox-liver,  mixing  with  it  infusorial 
earth,  adding  almond  meal  to  the  mixture,  and 
extracting  with  a  solvent  consisting  of  approx- 
imately 70%  water  and  30%  glycerin  containing 
a  preservative,  e.g.,  sodium  benzoate. — A.  de  W. 

Lanolin;  Process  of  obtaining  wax-like  substances 

from .     I.   Lifschiitz,   Hamburg.   Germany. 

U.S.    Pat.    1,252,591,    Jan.    8,    1918.     Date    of 
appl.,  Nov.  3,  1914. 

See  Ger.  Pats.  286,244  and  286,245  ;  this  J., 
1915,  1153. 
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Resins  ;  Exudation  ■ 


.  IX.  M.  Bamberger  and 
H.  von  Klimburg.  Monatsh.  Chem.,  1917,  38, 
457. 

The  resin  obtained  from  the  stone  pine  (Pinus 
cembra)  possesses  an  odour  recalling  vanillin, 
becomes  reddened  on  exposure  to  fight,  and  has 
m.  pt.  about  70°  C,  acid  value  127,  and  iodine 
value  112,  but  the  figure  for  the  last  is  as  low  as 
78-4  if  the  resin  is  previously  purified  by  dissolving 
in  alcohol  and  then  pouring  into  water  acidified 
with  hydrochloric  acid  ;  the  methoxyl  content  is 
lower  than  in  other  natural  resins,  amounting  only 
to  13  parts  per  1000.  Boiling  water  extracts  from 
the  resin  caffeic  acid  and  also  small  quantities  of 
ferulaic  acid  and  vanillin,  whilst  the  residual 
molten  resin  ou  fusion  with  potass  um  hydroxide 
yields  j>-hydroxybenzoic  a«id,  catechol,  prot®- 
catechuic  acid,  acetic  acid,  and  a  trace  of  butyric 
acid.  As  with  the  resins  investigated  earlier, 
stone  pine  resin,  after  extraction  with  water,  can 
be  separated  intoan  a-resin  soluble  and  a  ,3-resin 
insoluble  in  ether,  the  a-resin,  which  has  a  much 
lower  methoxyl  content  than  the  jS-resin,  pre- 
dominating. Attempts  to  produce  a  resinol 
analogous  to  pinoresinol  or  lariciresinol  (Bam- 
berger and  Landsiedl,  this  J.,  1895,  45)  were  un- 
successful. Lariciresinol  when  heated  with  zinc 
dust  in  a  stream  of  hydrogen  yields  a  distillate 
containing  toluene,  xylene,  naphthalene,  methyl- 
naphthalene,^a   trace  of   guaiacol,   and   probably 


also  cumene.  lariciresinol  also  gives  a  resinous- 
ozonide  but  the  only  decomposition  product 
identified  after  shaking  with  water  was  hydrogen 
peroxide.  Pinoresinol  is  already  known  to  contain 
two  hydroxyl  groups  ;  by  heating  with  alcohol  and 
a  little  sulphuric  acid  it  can  be  converted  into  an 
amorphous  anhydro-compound.  C1SH,S05,  which 
resists  the  action  of  methyl  sulphate  in  alkaline 
solution  but  on  treatment  with  acetyl  chloride 
yields  diacetylpinoresinol. — D.  F.  T. 

Patents. 

Phenolic  condensation  product  ;  Method  of  producing 

a .     J.    P.    A.     McCoy,    Wilkinsburg,    Pa., 

Assignor  to  Westinghouse  Electric  and  Manu- 
facturing Co.  U.S.  Pat.  1.253.261,  Jan.  15, 
1918.  Date  of  appl.,  Mar.  20,  1913.  Renewed 
June  28,  1916. 

A  shaped  condensation  product  is  formed  by 
reacting  upon  a  phenolic  substance  with  a  substance 
containing  an  active  replaceable  methylene  group, 
e.g.,  formaldehyde,  in  the  presence  of  carbon 
dioxide,  arresting  the  reaction  when  the  product 
has  become  infusible  and  insoluble  but  is  yet 
capable  of  softening  under  the  influence  of  heat, 
shaping  the  product  and  applying  heat  to  it. 

—A.  DE  W. 

Phenolic  condensation  product.  J.  P.  A.  McCoy, 
Wilkinsburg,  Pa.,  Assignor  to  Westinghouse 
Electric  and  Manufacturing  Co.  U.S.  Pat. 
l,253,262,Jan.l5,1918.  Date  of  appl.,Dec.4,1915. 

A  shaped  resinous  condensation  product  is 
obtained  by  reacting  upon  a  phenolic  substance 
with  a  material  containing  an  active  replaceable 
methylene  group,  i.e.,  hexamethylenetetramine, 
dissolving  the  resulting  product  in  a  solvent  con- 
taining hexamethylenetetramine,  passing  carbon 
dioxide  through  the  solution,  separating  the 
resulting  resinous  material  from  the  solvent,  and 
finally  moulding  it  with  heat. — A.  de  W. 

Phenolic  condensation  product  ;  Process  of  preparing 

a .     J.    P.    A.    McCoy,    Wilkinsburg,    Pa., 

Assignor  to  Westinghouse  Electric  and  Manu- 
facturing Co.  U.S.  Pat.  1,253,404,  Jan.  15, 1918. 
Date  of  appl.,  Feb.  5,  191 4.  Renewed  Nov.  30, 
1917. 

Resinous  products  are  prepared  by  treating  a 
phenolic  substance  with  a  condensing  agent  mixed 
with  a  reactive  reduction  product  of  such  con- 
densing agent,  e.g.,  a  mixture  of  carbon  dioxide 
and  formaldehyde  from  partially  reduced  carbon 
dioxide. — A.  de  W. 

Turpentine  oils  ;  Process  of  refining  and  deodorising 

raw .    H.  Dedichen  and  O.  Halse,  Assignors 

to  Union  Co.,  Christiania.  U.S.  Pat.  1,253,793, 
Jan.  15,  1918.  Date  of  appl.,  Jan.  31,  1917. 

Raw  turpentine  oil  is  first  subjected  to  chemically 
active  rays  in  the  presence  of  a  gaseous  oxidising 
agent,  and  is  then  treated  with  iron  chloride, 
whereby  a  refined  turpentine  oil  is  obtained 
consistingof  "  a  pure  mixture  of  a  and  8  pinene  and 
comprising  dextro-rotary  3  pinene." — A.  de  W. 

Paint  compositions.  W.  E.  Wright,  Cleveland, 
Ohio,  U.S.A.  Eng.  Pat.  109,255,  July  26.  1917. 
(Appl.  No.  10,775  of  1917.)  Under  Int.  Conv., 
Aug.  26,  1916. 

See  U.S.  Pat.  1,226,934  of  1917  ;  this  J.,  1917,  894. 

Phenols   and  formaldehyde;   Process  for  obtaining 

hard     products     of     condensation     of .     K. 

Tarassoff,  Moscow,  and  P.  Shestakoff,  Petrograd, 
Russia.  U.S.  Pat.  1,252,507,  Jan.  8,  1918. 
Date  of  appl.,  Feb.  8,  1916. 

See  Eng.  Pat.  104,887  of  1916  ;  this  J.,  1917,  558. 
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XIV.-INDIA-RUBBER  ;  GUTTA-PERCHA. 
Reclaimed   rubber* ;   Method  of  valuation   of- 


J.  B.   Peregrin.     Caout.  ct  Guttapercha,   1918, 
15,  M88. 

Tin:  approximate  robber  content  of  samples  of 
reclaimed  robber  was  ascertained  by  difference 
after  determining  the  ash,  sulphur,  and  loss  by 
successive  extractions  with  acetone,  alcoholic 
Bodium  hydroxide,  and  pyridine  respectively,  and 
tie'  cost  of  the  actual  rubber  present  was  cal- 
culated from  the  selling  price  of  the  material.  In  a 
number  of  samples  examined,  this  cost  worked  out 
at  figures  varying  from  about  Is.  6d.  to  about 
I.I.  per  lb.— J3.W.L. 


XV.  LEATHER  ;  BONE  ;  HORN  ;  GLUE. 


[Tanning]  extract  analysis;  Comparative .     J. 

If.    Seltzer.     J.   Amor.    Leather   Cliem.    Assoc, 

1918,  13,  9—11. 
Tanning  extract  was  sampled  by  the  manufacturer 
and  the  tanner,  and  each  sample  was  analysed  by 
the  tannery  chemist  and  the  manufacturer's 
chemist.  100  such  analyses  are  tabulated  for 
comparison.  The  averages  for  the  wliole  series 
show  a  greatest  difference  of  ordv  007 %  tannin. 

— F.  C.  T. 

— .       O.  Riethof 
Leather  Chem. 


Leather  :  Determination  of  ash  in  — 

and   ('.   T.    Gayley.      J.   Amer. 
Assoc.,  litis,  13,  7—9. 

Tin:  authors  suggest  that  the  insoluble  ash  should 
be  determined  by  incinerating  the  dried,  extracted 
leather,  and  the  soluble  ash  preferably  by  evapor- 
ating the  aqueous  leather  extract  and  igniting  the 
•  In.  .  The  sum  of  these  determinations  gives 
the  total  ash.  By  adopting  such  a  uniform 
procedure  the  present  variations  and  errors  can  be 
largely  avoided.— F.  C.  T. 


XVI.-^SOILS  ;     FERTILISERS. 

Soil   reaction;  Studies   in as  indicated  by  the 

hydrogen  electrode.     J.  K.  Plummer.     J.  Agric. 
Res,,  1918,  12,  19—31. 

MEASUREMENTS  of  the  reactions  of  soils  in  sus- 
pension in  water,  and  of  the  film  water  from  soils, 
obtained  by  the  oil  pressure  method  in  a  Morgan 
apparatus  (this  J.,  1917,  972),  have  been  made  by 
means  of  a  hydrogen  electrode.  It  was  found 
that  the  film  water  from  a  soil  has  the  same 
reaction  as  the  free  water,  differing  only  in  intensity. 
Ammonium  sulphate,  applied  to  soils,  materially 
increases  the  hydrogen  ion  concentration,  and 
potassium  sulphate  does  so  to  a  less  extent,  whilst 
aeid  phosphates  do  not  appear  to  affect  the 
hydrogen  ion  concentration  of  field  soils.  Sodium 
nitrate  slightly  reduces  the  acidity  of  soils,  whilst 
lime  materially  increases  the  hydroxyl  ion  concen- 
tration. The  acidity  developed  from  ammonium 
sulphate  is  more  intense  in  the  film  water  than  in 
the  free  water  of  soils. — W.  G. 

Manures;  Decomposition  of  green  and  stable 

in  soil.  R .  S.  Potter  and  R.  S.  Snyder.  J.  Agric. 
Res.,  1917,  11,  677—698. 
Soil  organic  matter  decomposes  more  rapidly  in  a 
soil  to  which  calcium  carbonate  has  been  applied, 
than  in  untreated  soil.  Similarly  the  deoompo- 
bH  ion  of  the  total  organic  matter  of  a  soil,  after  the 
application  of  stable  manure  or  green  manure  in 
the  form  of  oats  or  clover,  is  more  rapid  under  the 
influence  of  calcium  carbonate  than  without  it. 
r-table  manure  seems  to  increase  the  rate  of  decom- 


position of  green  manure  to  a  slight  extent.  Both 
of  these  manures  tend  to  conserve  the  lime  in  the 
soil.— W.  G. 

Fertilisers;  Action    nf    various    ,  especially 

manganese  sulphate,  on  the  groivth  of  oats.  L. 
Ililtner  and  (J.  KoilT.  Biedermann's  Zentr., 
191S,  47,    15—19. 

Oats  were  grown  in  various  types  of  soils  in  8  litre 
pots  and  manured  with  25  grms.  of  manganese 
sulphate,  copper  sulphate,  or  iron  sulphate,  or 
with  50  gnus,  of  powdered  sulphur.  Each  pot  of 
soil  also  received  25  grms.  of  guano.  In  every 
case,  an  increase  in  the  yield  of  oats  was  noted  in 
the  manured  as  compared  with  control  unmanured 
soils,  especially  in  those  soils  treated  with  man- 
ganese sulphate.  The  effect  of  the.  manganese 
was  most  marked  when  applied  to  soils  containing 
much  humus  ;  in  peaty  soils,  the  yield  of  oat-grains 
was  70  times  as  great  in  the  presence  as  in  the 
absence  of  manganese.  (See  also  J.  Chem.  Soc, 
Mar.,  1918.)— H.  W.  B. 

"  Zeolilic "    silicic    acids  ;    yew    method    for    the 

estimation  of in  soils,     (i.  Guedroitz.     Rev. 

Exp.  Agron.  Petrograd,  1916,  17,  400—407. 
Bull.  Agric.  IntelL,  1917,  8,  1190—1191. 

For  the  estimation  of  the  "  zeolitic  "  silicic  acids 
liberated  during  the  treatment  of  soils  with  hot, 
concentrated  hydrochloric  acid,  the  following 
procedure  is  recommended.  Five  grams  of  soil 
is  subjected  to  the  acid  treatment  and  then 
heated  in  a  platinum  dish  at  a  temperature  not 
exceeding  62-5°  C.  until  the  organic  matter  is  all 
destroyed.  The  residue  is  heated  on  a  water-bath 
for  half  an  hour  with  100  c.c.  of  5%  potassium 
hydroxide  solution  and  filtered,  the  insoluble 
portion  being  washed  ten  times  with  a  1  %  solution 
of  potassium  hydroxide.  The  filtrate  is  acidified 
with  hydrochloric  acid  and  evaporated  to  dryness, 
the  residue  being  heated  at  125° — 150°  0.  for 
1 — lj  hours.  The  silicic  acid  may  then  be 
separated  and  estimated  in  the  usual  manner. 

— W.  G. 

Nitrogen-fixing    bacteria  ;    Physiology    and    biology 

of .     V.  L.  Omeliansky.     Arch,  des  Sciences 

Biol,  de  Petrograd,  1916,  19,  209—227.  Bull. 
Agric.  Intel!.,  1917,  8,  1190. 

A  critical  discussion  of  important  recent  work 
on  Clostridium  (see  this  J.,  1917,  40)  and  an 
account  of  new  experiments  on  the  biology  and 
physiology  of  that  organism.  Growth  is  more 
abundant  and  the  fermentation  of  sugar  more 
energetic  at  about  30°  C,  but  nitrogen-fixation  is 
less  than  at  the  ordinary  temperature.  Clostridium 
may  be  heated  to  75°  C.  without  destruction,  and 
thus  other  non-sporing  species  may  be  eliminated 
by  prolonged  pasteurisation  at  that  temperature. 
Spores  of  Clostridium  may  be  preserved  in  the  dry 
state  in  air  for  20  years  without  losing  their  power 
of  nitrogen-fixation.  With  cultures  in  the  presence 
of  carbohydrates,  the  fermentation  of  ten  carbo- 
hydrates (dextrose,  lrevulose,  sucrose,  galactose, 
maltose,  raffinose,  dextrin,  inulin, glycerol,  mannit- 
ol)  was  observed,  the  most  vigorous  growth 
occurring  with  dextrose,  raffinose,  inulin,  and 
mannitol.  Sugar  concentration  has  a  great  in- 
fluence on  the  nitrogen-fixation  by  Clostridium  ; 
the  greater  the  concentration  the  less  the  nitrogen- 
fixation  per  gram  of  sugar.  The  manner  in  which 
the  nitrogenous  food  is  supplied  also  has  an  effect 
on  the  fixation,  too  large  an  increase  in  nitrogen- 
content  of  the  medium  causing  a  decrease  of 
fixation  and  finally  stopping  it.  With  a  Clostridium 
from  Volhynie,  however,  nitrogen-fixation  still 
took  place  when  the  ratio  of  nitrogen  to  sugar  in 
the  medium  was  16  :  1000.  The  author  agrees 
with  Winogradsky  that  Clostridium  is  a  typical 
butyric  ferment. — W.  G. 
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Phos2)horic  acid  ;  Determination  of  - 


particularly 


■in     superphosphate.     G.      Vortmann.     Z.     anal. 
Chem.,  1917.  56,  465—487. 

In  the  precipitation  of  phosphoric  acid  as  am- 
monium magnesium  phosphate,  the  presence  of 
ammonium  sulphide  and  oxalate  does  not  interfere 
with  the  results  obtained  ;  ammonium  molybdate 
is  also  without  influence.  Large  quantities  of 
aluminium  salts  interfere  with  the  precipitation 
unless  an  excess  of  "  magnesia  mixture  "  is  used. 
If  the  phosphoric  acid  is  first  separated  by  pre- 
cipitation with  molybdic  acid,  this  precipitation 
may  be  made  in  either  nitric,  hydrochloric,  or 
sulphuric  acid  solution.  The  addition  of  pyridine 
to  molybdic  acid  solution  increases  the  sensitiveness 
of  the  latter  ;  001  mgrm.  P205  in  10  c.c.  of  solution 
may  be  detected,  whilst  the  limit  for  the  usual 
molybdic  acid  reagent  is  about  01  mgrm.  P»05 
in  10  c.c.  The  mercury  oxide  method  for  the 
determination  of  phosphoric  acid  in  superphos- 
phate is  accurate  ;  in  this  method,  the  phosphoric 
acid  is  precipitated,  by  'means  of  yellow  mercury 
oxide,  as  a  basic  mercury  phosphate,  the  latter  is 
decomposed  by  sodium  sulphide,  and  the  phos- 
phoric acid  then  determined  by  the  magnesia 
method.  Precipitation  of  the  phosphoric  acid  as 
calcium  triphosphate  is  unreliable.  (See  also  J. 
Chem.  Soc.  Mar.,  1918.)— W.  P.  S. 

Bora  k  as  destructive  of  vegetation.  W.  H.  Roberts.. 
A.  Smetham.  and  J.  A.  Voelcker.  Analvst, 
1918,  43,  58—59. 

In  a  law  case,  in  which  it  was  alleged  that  damage 
had  been  done  to  a  sewage  farm  through  the 
turning  on  to  it  of  waste-liquor  from  borax  works, 
the  evidence  of  the  authors  for  the  plaintiffs 
showed  that  the  presence  of  borax  in  the  soil  was 
the  one  and  only  cause  of  the  destruction  of  the 
crops.  Samples  of  the  damaged  soil,  dried  at 
100°  C.,  contained  004.  0032.  0030,  and  0-168% 
of  borax,  whilst  the  soil  from  other  parts  of  the 
farm  on  which  an  altogether  different  effluent 
flowed  was  free  from  borax.  Experiments  carried 
out  by  J.  A.  Voelcker  at  the  Woburn  Experimental 
Station  (J.  Roy.  Agric.  Soc.  Eng.,  1915.  76) 
showed  that  the  presence  of  0043°,,  of  borax  in  a 
soil  was  destructive  to  wheat  and  bailey,  and  other 
experiments  indicated  the  possibility  of  borates 
accumulating  in  the  soil. — W.  P.  S. 
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Moulds  ;   A  case  of  rate  sugar  deterioration  caused 

by  .     W.  J.  T.  Anions.     Archief  Suikerind. 

Ned.-Indie,  1917,  25,  1225—1231. 

From  a  sample  of  deteriorated  raw  sugar  taken 
from  a  store,  various  moulds  were  isolated, 
amongst  which  were  Aspergillus  iviger,  A.  fumi- 
gatus,  A.  flavus,  A.  clavatus.  Penieillium  glaucum, 
P.  purpurogcnum  (Stoll).  a  few  yeasts  and  bacteria 
being  also  present.  It  was  found  possible  to 
induce  the  deterioration  of  raw  sugar  under  suit- 
able hygroscopic  conditions  by  means  of 
Penieillium  glaucum  alone  in  the  absence  of 
bacteria.  The  author  believes  that  probably 
no  one  micro-organism  is  solely  responsible 
for  sugar  deterioration,  and  that  at  one  time 
moulds,  at  another  bacteria,  may  be  the  cause, 
depending  upon  the  conditions  prevailing  at  the 
time  of  infection. — J.  P.  O. 

[Sugar]    factories    using    the    defecation     process ; 

Filtration    of  muddy   juice    in    Java    .     A. 

Schweizer    and    G.     Loo.^.     Archief    Suikerind. 
Ned. -Indie,  1917,  25,  1561—1563. 

Certain  factories  using  the  ordinary  defecation 
process  had  Kelly  presses  installed,  and  it  was 
found,,  contrary  to  what  had  been  experienced  in 


defecation-sulphitation  houses,  that  the  capacity 
of  the  filters  was  not  as  great  as  expected,   the 
difficulty  being  principally  in  sweetening  off,  but 
also  in  dropping  the  mud  from    the   frames  and 
in    cleaning    the    cloths.     Efforts    were    made    to 
improve  matters  by  the  addition  of  materials  such 
as  fine  carbon  to  the  mud,  but  unavailingly.     Sus- 
pecting  that   the   absence   of   crystalline   calcium 
sulphite  might  account  for  the  difficult  filtrati  n, 
liming  and  sulphitation  of  the  muddy  juices  was 
!   carried  out,   using   10 — 14    litres   of     15    B.   lime 
i    cream   to   1000   litres   of  juice  and   sulphiting   to 
|   neutrality    to    phenolphthalein.     This    treatment 
]   was    entirely    satisfactory,    results    analogous    to 
i    those     obtained    in     defecation-sulphitation     fac- 
j   tories  being  thus  obtained. — J.  P.  O. 

Sugar     refining  ;      Use     of    vegetable     decolorising 
carbon    ("  Norit"),    as    compared    with    animal 

charcoal  (boneblack)  in .     J.  Sauer.    Intern. 

Sugar  J.,  1918,  20,  24—29. 

Replying  to  criticisms  upon  the  use  in  sugar 
refining  of  decolorising  carbon,  particularly  the 
vegetable  material  known  as  "  Norit,"  it  is 
claimed  that  volume  for  volume  3  parts  is 
capable  of  exerting  the  same  decolorising  effect 
as  100  parts  of  animal  charcoal.  Not  only 
colouring  matter,  but  gums,  pectins,  and  other 
non-sugar  bodies,  as  well  as  mineral  matter,  are 
adsorbed  from  solution  by  the  carbon,  and  can  be 
found  in  it  after  use.  In  the  factory  decolorisat'on 
is  carried  out  after  clarification  with  lime  and 
filtration,  and  preferably  in  a  solution  that  is 
distinctly  acid,  using  sulphurous  or  phosphoric 
acid,  while  boiling  may  be  carried  on  for 
15  minutes  or  even  longer  without  inversion 
occurring.  It  is  claimed  that  in  the  revivification 
of  decolorising  carbon  according  to  the  "  Norit  "' 
patents  (this  J.,  1913.  85 ;  1914.  853),  the  adsorptive 
power  decreases  to  a  less  extent  after  each  re- 
burning  than  in  the  case  of  animal  charcoal,  so 
that  it  is  more  economical  in  use.  Decolorising 
carbon  is  now  being  employed  in  cane  and  beet 
factories  and  refineries  in  different  parts,  and  also 
in  other  establishments,  those,  for  example,  malting 
jam,  chocolate,  biscuits,  or  lemonade,  for  which 
a  white  sugar  is  required. — J.  P.  O. 

Cane  sugar  manufacture  [in  Hawaii] ;    Separation 
of  non-fluid  impurities  from  juices,  syrups,  and, 

molasses  in .     E.  Kopke.     Intern.  Sugar  J., 

1918.  20,29—32. 

Mill  juice  carries  with  it  as  mechanical  impurities 
principally  small  particles  of  bagasse  and  earth, 
and  for  their  removal  screens  of  perforated  brass 
with  mechanically  operated  slat  scrapers  are  now 
exclusively  used  in  Hawaii,  though  a  revolving 
screen  arranged  above  the  intermediate  bagasse 
conveyor  is  to  be  installed.  Very  fine  particles 
of  bagasse  passing  through  the  ordinary  perfora- 
tions are  intercepted  by  wire  cloth  of  100 — 200 
mesh.  Limed  and  heated  juices  are  allowed  to 
subside  in  tanks  of  either  intermittent  or  con- 
tinuous type.  Filters,  the  medium  in  which  may 
be  cloth,  sand,  bagasse,  or  "  Excelsior,"  are  also 
used,  but  less  every  year,  notwithstanding  the 
excellent  results,  as  they  are  costly  in  respect  of 
labour,  quantity  of  medium,  and  loss  of  sugar. 
Scum  and  mud  collected  frQjji  the  settling  tanks  of 
limed  and  heated  juices  is  separated  from  any 
remaining  juice  in  filter-presses,  and  besides  those 
of  the  plate-and-frame  type,  the  Kelly  and  Sweet - 
land  presses  are  now  being  used  in  Hawaii.  Over- 
head supply  tanks  delivering  under  pressure 
remain  the  best  arrangement  for  passing  the 
scums  and  mud  to  the  presses :  a  centrifugal  pump 
is  in  most  cases  quite  as  satisfactory  :  but  reci- 
procating pumps  giving  a  pulsating  delivery  are 
objectionable,  and  should  only  be  used  in  con- 
junction with  a  supply  tank.     Syrup  and  molasse-; 
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contain  principally  guminj  substances  and 
< ■:ili  iun!  Baits  aa  mechanical  impnritiee,  tor  tin- 
removal  of  which  Battling  is  out  of  the  question, 
while  (titration  whan  the  gums  axe  bigh  is  also 
impossible.  Verj  encouraging  results  have,  bow- 
ever,  been  obtained  during  the  vast  three  cam- 
paigns with  a  clarifying  centrifugal  (this  J., 
Ioit.     398),     which     machine     is     capable     of 

operating     continuously.      Analysis     of     some     of 

the  mud  taken  from  this  apparatus  after  clarifying 
a  molasses  save  the  Following  percentage  results: 
organic  matter,  51-86  :  silica,  4-85  ;  iron  and 
alumina,  2-25;  lime,  21-49;  magnesia,  8-04; 
phosphoric  acid,  -1-17  ;  sulphuric  acid,  8\88  : 
bon  dioxide,  0-62.  Combining  these  con- 
stituents, the  residue  is  shown  to  contain  :  calcium 
phosphate,    9  :     calcium   sulphate,   7  ;     and    com- 

Iiounds  of  lime  and  organic  .> •  ii  is.  about  22  per  cent, 
t   would,   therefore,    resemble   evaporator  scale, 
except  in  the  large  proportion  of  organic  matter. 

—J.  P.  O. 


Sucrose  content  ,•    Some  methods  for  the  determina- 
tion of  the  of  [ca»ic]  molasses.     T.  van  der 

Linden.     Archief   Suikcrind.    Med. -Indie,    1917, 
25,  1249—1272. 

A  i  oMi'AKATlvF.  examination  of  the  several  methods 
that  have  been  proposed  to  obviate  the  error  in 
the  double  polarisation  method  due  to  the  presence 
of  optically-active  impurities,  the  rotations  of 
which  arc  also  affected  by  the  acid  used  for  hydro- 
lysis, has  lead  to  the  following  conclusions. 
Uniformly  concordant  results  were  obtained  with 
tii.'  processes  of  Tervooren  (Archief  Suikcrind. 
Ned. -Indie.  1904,  321)  and  Steuerwald  (this  J.. 
1913,   1025),  in  the  latter  of  which  hydrolysis  is 

carried  on  at  6S  To  C.,  but  at  the  prevailing 
temperature;  with  .lava  molasses,  however,  the 
liquid  obtained  in  both  methods,  after  clarifying 
with  basic  lead  acetate,  was  so  dark  as  to  make  the 

cl  reading  hardly  possible,  even  in  a  100  mm. 
tube.  On  the  other  hand.  Pellet's  sulphurous  acid 
method  (Hull.  Assoc.  Chim.  Sucr..  8,  028;  this  J., 
1897,  lit)  gave  an  excellent  clarification,  while  the 
results  were  equal  to  or  only  slightly  lower  than 
those  found  by  the  methods  of  Tervooren  and 
Steuerwald.  Ntanck's  method  (this  J.,  1914,  7(1.".) 
proved  unsatisfactory  with  Java  molasses,  difficulty 
being  experienced  in  clarifying  with  bromine  as 
prescribed,  whilst  the  results  were  distinctly  lower 
than  those  found  by  the  methods  of  Tervooren  or 
Steuerwald.  Saillard's  method  (this  J.,  1913,  836) 
H  s  found  too  tedious  for  routine  work,  and  was 
not  applied,  nor  was  the  invertase  method 
described  by  Ogilvie  (this  J.,  1911,  (52).  owing  to 
the  difficulty  of  obtaining  and  preserving  yeast  in 
tin-  tropics.  I  leerr's  method  (this  J..  1915,  503), 
though  theoretically  exact  and  of  value  in 
special  investigations,  is  too  lengthy  and  in- 
volved for  routine  factory  work.  It  gave  the 
lowest  results  of  all.  Pellet  and  Lemeland's 
process  of  polari  ing  after  the  destruction  of  the 
reducing  sugars  by  alkali  (Hull.  Assoc.  Chim. 
Sucr.,  1015.  33,  89).  as  well  as  its  modification  by 
Cross  and  Taggart,  is  not  considered  trustworthy, 
there  being  a  considerable  difference  between  the 
pnlarisations  before  and  after  acidifying  with 
acetic  acid,  while  the  values  it  yields,  though 
regular  in  themselves,  are  not  in  accord  with  those 
given  by  the  double  polarisation  method  of 
Steuerwald.  In  treating  reducing  sugars  with 
alkali  under  the  conditions  of  the  method,  the 
bevo-rotation  is  not  totally  removed,  and  a  slight 
oxidation  of  sucrose  occurs,  especially  when 
hydrogen  peroxide  is  used.  In  general,  the  several 
'Methods  examined  are  more  complicated  than 
the  "  cold  inversion  "  process  of  Steuerwald  now 
in  use  in  Java,  and  none  can  be  recommended  in 
preference  to  it.     A   combination  of  Pellet's  sul- 


phurous acid   method   and   Steuerwald's  method, 

however,  might  advantageously  i mployed,  as  in 

this  way  the  difficult)  in  obtaining  light-tinted 
liquids  experienced  in  working  with  certain 
molasses,  particular!)  those  from  carbonatation 
factories,  would  • vercome. — J.  P.O. 

MoUusea  ;    Dry  substance  unit  sin  ruse  determinations 

in  cane  .     L.  <;.   L.  Steuerwald.     Archief. 

Suikerind.    NYd. -Indie,    1017.25,1117       112".. 

Samples  of  well-mixed  and  previously  analysed 

molasses  were  sent,  from  the  experiment  station 
to  the  sugar  factories  in  Java  with  the  request  that 

the  dry  substance  should  be  determined  in  them 

by  the  Josse  method  of  drying  on  a  coil  of  bibulous 
paper  and  the  sucrose  by  the  Tervooren  double 
polarisation  process.  As  a  whole  the  results 
returned  for  the  dry  substance  content  were  very 
unsatisfactory,  varying  between  wide  limits,  the 
conclusion  being  that  the  Josse  method  is  unsuit- 
able for  factory  routine  work.  On  the  other  hand, 
the  figures  for  the  sucrose  content  concurred  well 
with    those    found    at    the    experiment   station. 

—J.  P.  O. 

Formation  of  lactose  from  starch  by  the  "  loosened  " 
ferments  of  sucrose  serum.  Rohmann.  See 
XVIII. 
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[Yeast;]    Maltase-activiiij   [of  ]  in  relation   to 

fermentation  anil  storage.  The  maltase  activity 
of  different  yeasts.  Influence,  of  oxygen  on  the 
maltase-activity  of  yeast  in  lien-.  !•".  Schonfeld 
and  II.  Krumhaar.  W'och.  Brau.,  1917,  34, 
00 — (52,  157—159,  1(55—100,  189 — 190. 

I.  Yeast  maltase,  like  zymase,  is  an  intracellular 
enzyme  and  can  only  be  extracted  after  the  yeast 
has  been  dried  or  the  cells  ruptured  by  mechanical 
means.     It  does  not  appear  to  escape  from  cells 
which   die   under   normal   conditions,   c.?/.,   during 
the  storage    of    beer.     In  the  fermentation  of  all- 
malt  worts  the  hexoses  are  eliminated  at  a  rela- 
tively early  stage  (see  this  J.,  1910,  1230),  and  as 
the  destruction  of  maltose  requires  the  presence  of 
maltase  as  well  as  zymase,  a  deficiency  of  either 
of  these  enzymes  may  cause  the  later  stages  of 
fermentation  to  become  sluggish.     II.  To  compare 
the  maltase-activity  of  different  yeasts  the  authors 
introduced  equal  quantities  (5  or  2%)  into  5%  or 
2  %   maltose   solutions  with  8  %   of    toluene,   and 
maintained  the  liquids  at  6° — 7°  C.     The  amounts 
of   dextrose   formed   after  successive   intervals   of 
1  or  2  days  were  determined  by  conversion  into 
glucosazone.     The  amount  of  toluene  used  com- 
pletely suppressed  the  action  of  the  zymase  of  the 
yeast,  and  the  rate  of  formation  of  dextrose  was 
therefore  regarded  as  a  measure  of  the  maltase- 
activity  of  the  yeasts.     The  results  for  a  number 
of  brewery  yeasts  indicated  a  general  parallelism 
between  maltase-activity  and  attenuating    power, 
and  the  latter  is  considered  to  be    dependent  on 
the  former.      III.   From  further  experiments  it  is 
concluded    that    the   maltase-activity   of   yeast  is 
stimulated    by    aeration,    and    may    become    per- 
manently weakened   by  prolonged  deprivation  of 
air.     Since  the  after-fermentation  of  all-malt  beers 
proceeds   mainly   at   the   expense   of   the   maltose 
remaining    after   the    primary    fermentation,    it   is 
largely  controlled   by  the  maltase-activity  of  the 
veaet   present  during    storage,   and   will   therefore 
be  stimulated  by  the  introduction  of  air  into   the 
beer,  e.v.,  by  means  of  rous  ng  or  the  use  of  chips, 
which   contain   a   considerable   amount   of  air  in 
their  pores. — J.  II.  L. 
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Feast ;  Reproduction  of  - 


T.  Bokornv.   Woch. 


Brau.,  1917,  34,  269—271. 

In  the  fermentation  of  sugar  solutions  the  weight 
of  yeast  produced,  expressed  as  a  percentage  of 
the  weight  of  sugar  decomposed,  varies  greatly 
according  to  the  conditions  ;  different  investigators 
have  found  values  as  low  as  0-8  %  and  as  high  as 
14%.  The  author  obtained  a  still  higher  result, 
16%,  in  the  fermentation  of  sucrose  solution 
containing  only  urea  as  source  of  nitrogen  (cp. 
this  J.,  1917,  1284),  the  liquid  being  exposed  to  the 
air  in  a  very  shallow  layer,  only  01  inch  thick. 
An  important  factor  which  influences  the  relative 
amounts  of  sugar  fermented  and  assimilated  is  the 
rate  of  fermentation.  When  the  amount  of  yeast 
present  is  large,  ?o  that  fermentation  proceeds 
rapidly  and  is  so»n  complete,  little  or  even  none 
of  the  sugar  may  be  assimilated,  i.e.,  no  fresh 
yeast  may  be  formed.  If  the  sugar  is  added  to  a 
yeast  suspension  in  small  quantities  at  intervals, 
a  larger  proportion  of  it  will  be  assimilated  than  if 
it  is  added  all  at  once  at  the  outset.  The  diffi- 
culties which  have  been  experienced  in  the  pro- 
duction of  beers  of  very  low  gravity,  owing  to 
insufficient  yeast  crops  and  degeneration,  may 
possibly  be  avoided  by  employing  a  smaller 
amount  of  pitching  yeast,  so  that  in  consequence 
of  slower  fermentation  a  larger  proportion  of  the 
sugar  may  be  assimilated  by  the  yeast. — J.  H.  L. 

Worts  ;  Proximate  constituents  of  street  and  hopped 

at  successii>e  stages  of  the  mashing  process. 

A.  R.  Ling.     J.  Inst.  Brew.,  1918,  24,  15—  21. 

It  has  been  held  by  practical  brewers  that  if  the 
extraction  of  the  contents  of  the  mash  tun  is 
carried  to  completion,  the  last  runnings  are  liable 
to  contain  undesirable  substances  which  may 
cause  trouble  at  a  later  stage,  and  chemists  have 
attributed  this  to  the  extraction  of  excessive 
amounts  of  nitrogenous  matters.  Some  analytical 
data  are  now  presented  which  do  not  confirm  the 
latter  view.  In  a  brewery  where  the  mash-tun 
wort  is  boiled  in  three  "  lengths,"  three  samples 
of  the  wort  drawn  off  from  the  tun  were  taken 
at  different  stages  and  analysed.  Their  respective 
specific  gravities  were  1095-8,  1070-2,  and  1008-5, 
and  their  contents  of  protein  (N  >:6-25)  expressed 
as  percentages  of  the  extract  present  were  4-89, 
5-45, and  8-97  %  respectively.  It  appears,  therefore, 
that  the  matter  extracted  by  the  later  spargings 
contains  a  considerably  higher  proportion  of 
nitrogen  than  the  extract  in  the  first  wort,  but  in 
view  of  the  small  amount  of  total  extract  in  the 
last  runnings  the  extra  amount  of  nitrogenous 
matter  introduced  into  the  wort  is  almost  negligible. 
The  extract  in  the  third  sample  was  found  to 
contain  a  rather  larger  proportion  of  "  apparent 
dextrin,"  and  a  smaller  proportion  of  "  apparent 
maltose  "  than  in  the  two  other  cases,  though 
there  was  little  difference  between  the  specific 
rotatory  powers  of  the  three  extracts.  Analysis 
of  the  three  successive  copper  worts,  after  boiling, 
showed  substantially  similar  relations  to  those 
observed  with  the  mash-tun  worts. — J.  H.  L. 

Beers  ;  Use  of  malt  flour  in  the  production  of  English 

.     F.  Hyde.     Amer.  Brewers'  Review,  1917, 

31,  359. 

Ix  the  preparation  of  English  beers,  using  a  highlv 
attenuating  yeast,  the  author  has  found  certain 
advantages  in  the  use  of  a  dressing  of  malt  dust 
made  into  small  pellets  and  added  to  the  wort 
during  the  primary  fermentation  when  the  veast 
head  is  forming.  About  1  lb.  is  used  per  20 
barrels  of  wort  ;  a  small  amount  of  sugar  krausen 
is  added  at  racking,  the  beer  is  fined  and  sent  out 
2  or  3  days  later  and  usually  consumed  within  10 
days.     The  practical  advantages  of  the  dressing 


are  better  and  more  solid  yeast  crops,  more  com- 
plete attenuation,  lessened  liability  of  the  beer  to 
chill-haze,  and  enhanced  head-retaining  power. 
On  the  other  hand  there  is  a  certain  risk  of  infection 
since  the  malt  dust  contains  bacteria,  but  this 
has  been  over-estimated.  The  alcohol-content  of 
the  beer  is  increased  as  a  result  of  the  dressing. 

—J.  H.  L. 

Alcoholic  fcrmentatio?i  ;    Intermediary  reactions  in 

.     H.  Euler,  H.  Ohlsen,  and  I).  Johansson. 

Biochem.  Zeits.,  1917,  84,  402—406. 

A  Swedish  beer  yeast  dried  at  40°  C.  and  ex- 
tracted with  water  gives  an  extract  which  contains 
a  phosphatase  capable  of  forming  directly  a 
phosphate  ester  from  lapvulose  but  not  from 
dextrose.  The  latter  sugar  can,  however,  be 
esterified  if  it  is  first  treated  with  fresh  yeast.  A 
yeast  weakened  by  standing  for  six  weeks  in  a 
solution  containing  sodium  chloride  and  dextrose 
but  no  nitrogen,  can  also  cause  ester  formation 
from  phosphate  and  Uevulose  but  not  from 
dextrose.  The  results  confirm  Harden's  view 
that  the  hexose  phosphate  is  a  derivative  of 
la>vulose  or  a  closely  allied  sugar,  and  that  other 
sugars  must  be  converted  into  this  before  esterifi- 
cation  with  the  phosphate  takes  place. — S.  B.  S. 

Lactose  ;    The  formation  of from  starch  by  the 

"  loosened  "     ferments     of    sucrose     serum.     P. 
Rohmann.  Biochem.  Zeits.,  1917,  84,  399 — 401. 

The  parenteral  injection  of  sucrose  into  rabbits 
gives  rise  to  special  ferments  in  the  serum  ("  her- 
vorgclockle  Fermente  ").  The  extract  of  the  liver 
of  a  rabbit  thus  treated  acts  on  soluble  starch, 
causing  degradation,  and  producing,  amongst 
other  products,  lactose. — S.  B.  S. 

Urease  ;     Preparation   of from   bacteria.     M. 

Jacobv.     Biochem.   Zeits.,   1917,  84,   354—357. 
(See  also  this  J.,  1917,  663,  901,  1106.) 

The  bacteria  arc  removed  from  their  cultures  on 
agar  and  dried  on  porous  porcelain.  The  prepara- 
tion thus  obtained  is  permanent  and  acts  in  the 
presence  of  toluene. — S.  B.  S. 


Enzymes  ;     Formation   of 


V.     M.   Jacoby. 


Biochem.  Zeits.,  1917,  84,  358. 

Leucine  inhibits  rather  than  accelerates  the  action 
of  urease  (see  preceding  abstract)  and  this 
indicates,  taken  in  conjunction  with  the  author's 
previous  work,  that  the  amino-acid  is  necessary 
for  the  formation  cf  the  enzvme,  but  not  for  its 
action.— S.  B.  S. 

Physiology  and  biology  of  nitrogen-fixing  bacteria. 
Omelianskv.     See  XVI. 


Teast   as   foodstuff.     Petit.     See    XIX a. 

"  Xitrogen     syrup."     Jalowetz.     See  XIXa. 

Determination   of    lactic   acid   in  presence   of  other 
organic     acids.     Szeberenyi.     See  XX. 

PATENT8. 

Method  of  rendering  aicokol  more  readily  ignitable 
when  used  as  fuel  in  internal  combustion  engines. 
Eng.  Pat.   112,741.     See  1I\. 

Process  of  treating  by-product  liquors  from  tcood  pulp 
sulphite  plants.  U.S.  Pats.  1,253,853  and 
1,253,854.     SeeV. 
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Flour  .-    ICxami nation  of  "  85%  "  

haye.     Ann.  Falsif.,  1917,   10,  554- 


II.  Dele- 
350. 


To  determine  whether  a  flour  consists  of  85%  of 
the  wheat  grain  the  author  suggests  a  method  in 
which  flour  is  passed  through  two  sieves,  Nos.  30  and 
■60  (Continental  gauge) ;  the  portions  retained  l>y 
ttiron  two  sieves  are  mixed,  weighed,  and  the  crude 
fibre  content  determined.  Flours  which  conform 
with  the  85%  standard  yield  about  10%  of  coarse 
eubstance  (on  the  (wo  sieves),  with  a  crude  fibre 
content  of  4  %.  In  other  flours  the  amount  of 
-coarse  material  falls  as  low  as  4-5%,  with  a  crude 
fibre  content  of  1  %.  The  results  obtained  should 
be  confirmed  by  a  microscopical  and  chemical 
•examination  of  the  flour. — W.  P.  S. 


Flour  ; 


liatio  of  soluble  nitrogen   to  total  nitrogen 
E.   Rousseaux   and   M.   Sirot.     Ann. 


.     Detection  and 

L.  Stoecklin.    Ann. 


Falsif.,  1917,  10,  556—500. 

Tip-  average  ratio  of  soluble  to  total  nitrogen  in 
various  flours  is  as  follows  : — Wheat,  6  ;  maize, 
-5-5  ;  rye,  II  :  beam,  8-2  ;  barley,  8-2  ;  rice,  23-0. 
When  this  ratio  in  the  case  of  wheat  flour  is  eit  her 
Above  or  below  6,  the  bread-making  quality  of  the 
flour  is  unsatisfactory. — W.  P.  S. 

Bread  and  flour  ;  Poisonous 
determination  of  sapoto.x i n * . 
Falsif.,  1917,  10,  501—572. 

A  samplf  of  wheat  examined  by  the  author  con- 
tained 10%  of  foreign  seeds,  including  10%  of 
corn-cockle  (Agrostemma  githago).  The  toxic 
properties  of  the  sapotoxins  contained  in  the  latter 
would  explain  the  numerous  cases  of  poisoning 
observed  recently  in  France;  it  is  possible  that 
•such  samples  of  wheat  are  by  no  means  rare.  The 
h.Tinolytic  action  of  sapotoxins  is  relied  on  for 
their  detection,  their  quantity  being  determined 
by  comparison  with    standards. — W.  P.  S. 

*'  Sharps  "   and   bran  ;     Composition   of  and 

the  effect  thereon  of  the  Food  Controller's  Orders. 
II.  K.  Cox.     Analyst,  1918,  43,  53—56. 

TriK  composition  of  "  sharps  "  (or  middlings)  and 
bran  has  been  materially  affected  by  recent  orders 
•of  the  Food  Controller  regarding  the  milling  of 
wheat.  To  get  the  additional  percentage  of  flour, 
-a  second  grinding  and  s  fting  is  necessary,  and 
the  "  sharps  "  and  bran  suffer  by  loss  of  starchy- 
material.  The  average  yield  of  milling  products 
of  wheat  at  the  present  time  is  : — Government 
•grade  flour,  SO  ;  "  sharps,"  14  ;  bran,  6%.  The 
following  table  shows  the  alteration  in  the  starch, 
pentosan,  and  crude  fibre  content  of  "  sharps  " 
•and  bran  :— • 


adulterate  it ;  among  the  latter  are  husks  of  other 
cereals,  rice  husk,  earthnut  meal  and  husk, 
vegetable  ivory,  sawdust,  castor  oil  seeds,  maize 
husk,  etc.  The  characteristic  features  of  these 
arc  illustrated.— W.  P.  S. 

Dipheni/lamine-sulphuric   acid  ;     Use   of  for 

colorimetrie  determinations  [e.g.,  of  nitrates  in 
milk].  ,T.  Tillmans.  Z.  anal.  Chem.,  1917,  56, 
509—511. 

In  the  method  described  previously  by  the  author 
(this  J.,  1911,  44)  for  the  determination  of  nitrates 
in  milk,  any  variation  in  the  intensity  of  the 
colorations  obtained  may  be  overcome  by  treating 
the  test  solution  and  the  standards  in  exactly  the 
same  way. — W.  P.  S. 

Margarine ;    Manufacture    of in    the    United 

Kingdom.  W.  G.  Watson.  J.  Roy.  Soc.  Arts, 
1918,66,212—220. 

The  average  weekly  quantities  of  margarine  manu- 
factured in  Great  Britain  increased  from  1611  tons 
in  .1913  to  3564  tons  in  1917,  whilst  the  imports 
of  margarine  increased  from  1400  tons  in  1913  to 
2647  tons  in  1916,  and  the  weekly  imports  of 
butter  decreased  from  3980  tons  in  1913  to  2092 
tons  in  1916.  The  churning  process  of  5  to  10 
years  ago  has  been  replaced  by  a  continuous 
process  in  which  a  motor-driven  emulsifier,  requir- 
ing little  attention,  is  used.  Arrangements  are 
made  to  receive  the  milk  in  the  factory  within  6  to 
8  hours  after  milking.  The  milk  is  separated  (the 
cream  being  used  for  butter-making)  and  the  skim 
milk  is  pasteurised,  cooled  nearly  to  freezing 
point,  and  stored  in  tanks  under  cold-storage 
conditions.  The  ripening  process,  by  means  of 
pure  cultures  of  lactic  organisms,  is  carried  out  in 
propagators  continuously,  the  fresh  milk  being 
run  in  at  the  top  as  the  ripened  milk  is  drawn  off 
at  the  bottom.  Live  steam  has  been  found  the 
most  effective  means  of  sterilising  the  plant.  At 
Southall  the  air  in  the  works  is  also  purified,  and 
brought  to  a  constant  temperature  and  humidity, 
by  being  drawn  through  a  chamber,  provided  with 
means  for  heating  or  cooling,  where  it  comes  in 
contact  with  a  fine  rain  produced  by  hundreds  of 
water-jets.  Thence  it  is  distributed  through  the 
work-rooms  by  means  of  air-ducts.  By  aid  of 
these  precautions  the  keeping  qualities  of  the 
margarine  have  been  improved.  (See  also  this  J., 
1918,  54  J!.)— C.  A.  M. 

Yeast  as  foodstuff  .    P.  Petit.    Brasserie  et  Mai terie, 
1917,    7,   257—260. 

Yeast  extracts  intended  for  human  consumption 
should  possess  a  pleasant  flavour,  resembling  that 
of  meat  extract,  without  sourness  or  bitterness  ; 
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Oat  husk  contains  crude  fibre  33,  pentosans  40-4, 
and  starch  K-27  %.— W.  P.  S. 

1\'licat  bran  and  its  adulterants.      E.  Collin.      Ann. 

Falsi!.,  1917,  10,  539—5.-,). 
A   r>i>.  ihtii.v  is  given  of  the  microscopical  ap- 
pearance oi  wheat  l>nxn  and  of  substances  used  to 


they  should  keep  well  in  closed  bottles  and  if 
possible  be  dark  in  colour.  The  following  methop 
of  preparation  is  described.  Carefullv  sifted  and 
well  washed  yeast  is  treated  first  with  a  0-1— 015% 
solution  of  sodium  or  ammonium  carbonate  and 
then  with  a  similar  solution  of  half  this  concen- 
tration.    Thus     freed     from     bitter     resins,     the 
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pressed  yeast  is  liquefied  by  admixture  with  10% 
of  sodium  cldoride  and  a  little  water,  the  mixture 
being  maintained  meanwhile  at  40° — 45°  C,  in  a 
shallow  pan.  After  liquefaction  flavouring 
vegetables  such  as  celery,  onions,  or  leeks  may  be 
added,  and  the  mixture  is  heated  at  70°— 75°  C, 
exposed  to  the  air  in  a  shallow  pan,  until  the 
required  "  meaty  "  flavour  and  dark  colour  have 
developed.  The  temperature  may  then  be  raised 
to  the  1  xiiling  point  for  a  moment.  After  the 
insoluble  matter  has  been  removed  by  filtration  or 
subsidence,  the  clear  extract  is  concentrated  in 
steam-jacketed  pans  and  filled  into  sterile  bottles, 
and  if  necessary  pasteurised.  Products  of  high 
nutritive  value  may  be  obtained  by  mixing  con- 
centrated, unhopped  malt  wort  with  extracts 
made  from  yeast  which  has  been  liquefied  with 
sugar  instead  of  salt.  A  less  known  type  of  pro- 
duct is  flaked  yeast  extract.  To  prepare  this  the 
purified  yeast  is  liquefied  with  a  small  quantity  of 
salt  and  the  subsequent  heating  is  limited  to 
30° — 35°  C.  to  avoid  darkening  the  colour.  The 
filtered  extract  is  concentrated  at  a  low  tempera- 
ture, in  vacuo,  and  converted  into  flakes  by 
passage  between  heated  rollers.  The  dried  product 
keeps  almost  indefinitely  and  is  said  to  have  a 
nutritive  value  three  times  as  great  as  that  of  meat. 

—J.  H.  L. 


"  Syrup  ;    Sitrogen 


E.     Jalowetz.     Brau- 


u'nd  Malzind.,   1916,   17,  217.     Z.   ges.   Brauw., 

1917,  40,  118. 
WHEN  concentrated  sucrose  solutions  are  digested 
with  washed  brewers'  yeast  for  3 — 4  hours  at 
53° — 54°  C,  partial  inversion  of  the  sugar  takes 
place,  and  by  subsequent  concentration  syrups 
containing  2%  or  more  of  protein  may  be  obtained 
resembling  malt  extracts  in  appearance  and 
flavour. — J.  H.  L. 

Antineurilic     properties     of    the     infusorial     earth 

extract  of  the  hydrolysed  extract  of  rice  polishings. 

II.  C.  Brill.     Philippine  J.  Sci.,  i917,  12a,  199— 

20(5. 

Only  a  poi'lion  of  the  vitamine  content  of  the 

hydrolysed  extract  of  rice  polishings  is  extracted 

by  infusorial  earth,  used  in  the  proportion  of  50 

gnus,  of  earth  to  500  c.e.  of  extract.     The  extract 

appears   to   lose   its   antineuritic   properties   as   it 

ages. — W.  G. 

Gossypol,  the  toxic  substance  in  cottonseed.     W.  A. 

Withers   and   F.    E.    Carruth.     J.   Agric.    Kes., 

1918,  12,  83—102. 
Further  feeding  experiments  (compare  this  J., 
1915,  1267)  have  been  conducted  with  rats, 
rabbits,  and  pigs.  Cottonseed  meal  is  much  less 
toxic  than  raw  cottonseed,  probably  owing  to 
oxidation  of  the  gossypol  during  the  cooking  in 
the  preparation  of  the  meal.  Feeding  experiments 
with  small  pigs  in  pens  showed  that  cottonseed 
meal  is  definitely  injurious  but  that  the  ether- 
extracted  raw  seed  does  not  appear  to  cause 
cottonseed  meal  poisoning.  Gossypol  is  toxic  to 
pigs.  In  addition  to  this  toxic  effect  a  diet  of 
cottonseed  meal  and  corn  (maize)  meal  has 
nutritive  limitations  which  may  lead  to  failure  of 
pigs  to  thrive  in  pens,  this  result  being,  however, 
quite  distinct  from  cottonseed  meal  poisoning. 
This  poisoning  may  be  postponed  or  averted  in 
the  case  of  pigs  by  outdoor  exercise,  access  to 
forage  and  soil,  and  improved  diets. — W.  G. 

Malt  meal ;  Rearing  of  young  piqs  on .  Richard- 
sen.     Biedermann's  Zentr.,  1918,  47,  43 — 47. 

Young  pigs  grew  rapidly  on  a  diet  in  which  a 
large  "proportion  of  the  milk  was  replaced  by 
"  cerealis,"  a  malt  meal  containing  12-6%  protein, 
2-7%  fat,  27-2%  maltose,  27-0%  starch,  3-8% 
fibre,    3-0%    ash,    and    9%    moisture.     Although 


"  cerealis  "  is  not  now  obtainable,  similar  results 
may  be  expected  to  follow  the  use  of  auto-digested 
malt  for  this  purpose. — H.  W.  B. 

Casein  ;  Effect  of  time  of  digestion  on  the  hydrolysis 

of in  tht  presence  of  starch.     J.  S.  McHargue. 

J.  Agric.  Res.,  1918,  12,  1—7. 

The  Van  Slyke  method  for  protein  analysis  (this 
J.,  1011,  1135),  when  applied  to  a  mixture  of 
casein  and  starch  in  the  proportion  of  1  to  5,  tho 
hydrolysis  being  carried  on  for  12 — 15  hours  with 
20°,',  hydrochloric  acid,  gives  results  for  the  amino- 
aeid  groups  comparable  with  those  obtained  for 
casein  alone.  Prolonging  the  time  of  hydrolysis 
with  the  casein-starch  mixture  causes  a  redistri- 
bution of  the  nitrogen  in  the  histidine  and  cystine 
groups.  The  insoluble  residue  from  the  casein- 
starch  hydrolysis  contains  nitrogen,  which  is  in  an 
inert  form  and  should  not  be  included  in  the  huniin 
determination. — W.  G. 

Use    of   different    alkalis    in    quantitative,    analysis. 
Palet.     See  XXIII. 

Patents. 

Milk  :  Drying .     C.  H.  Campbell,  Assignor  to 

Borden's  Condensed  Milk  Co.,  New  York. 
U.S.  Pat.  1.250.127,  Dec.  IS,  1917.  Date,  of 
appl.,  Dec.  29,  1913. 

Milk  is  concentrated,  then  converted  into  an 
aerated,  plastic,  adhesive  mass  which  is  spread  on 
a  flexible  wire  net  and  dried  by  passing  it  between 
a  pair  of  hot-air  boxes. — W.  P.  S. 

Liquids  [milk];  Apparatus  for  treating .    C.  H. 

Campbell,  Assignor  to  Borden's  Condensed  Milk 
Co.,  New  York,  N.Y.  U.S.  Pat,  1,253,317, 
Jan.  15,  1918.     Date  of  appl.,  .Tan.  7,  1910. 

The  apparatus  consists  of  a  trough-shaped  vessel 
containing  a  horizontal  shaft  on  which  agitators 
arc  mounted.  Air  is  admitted  by  a  series  of  pipes 
placed  alternately  on  each  side  of  the  trough 
between  the  agitators,  and  reaching  towards  tin 
bottom  of  the  trough.  In  a.  form  of  the  apparatus 
specially  designed  for  the  treatment  of  milk,  the 
shaft  is  hollow  and  is  divided  lengthwise  into  a 
supply  and  an  exhaust  compartment,  with  an 
opening  into  each  at  opposite  ends  of  the  shaft. 
The  agitators  are  hollow  discs  taperiug  towards 
their  peripheries.  From  the  supply  compartment 
of  the  shaft,  a  pipe  opens  into  each  disc  towards 
the  apex,  and  opposite  to  it  is  placed  an  outlet 
pipe  leading  into  the  exhaust  compartment. 
Scrapers  are  provided  for  the  discs  during  rotation. 
A  liquid  at  a  suitable  temperature  may  be  passed 
through  the  discs. — J.  H.  J. 

Grain  and  other  coarse  granular  materials  ;  Process 

for    drying .     E.     Passburg,     Berlin.     U.S. 

Pat.  1,250.496,  Dec.  18,  1917.  Date  of  appl., 
Nov.  9,   1916. 

The  grain  is  stirred  and  heated  to  60° — 70°  C, 
then  transferred  to  a  non-heated  vessel,  and  dried' 
therein  first  under  slightly  and  then  under  greatly 
reduced  pressure. — W.  P.  S. 

Egg  preservative.  M.  J.  Davis,  Brooklyn,  N.Y., 
Assignor  to  M.  Micolino,  New  York.  U.S.  Pat. 
1,250,567,  Dec.  18,  1917.  Date  of  appl.,  June  2, 
1915.  (See  also  Eng.  Pat.  105,840  of  1916  ; 
this  J.,  1917,  665.) 

Tunc,  oil  or  a  mixture  of  tung  oil  and  resin  is  used 
for  coating  the  eggs. — W.  P.  S. 

Meats  ;  Duplex  process  for  smoke-curing .  A.  C. 

I.egg,  Birmingham,  Ala.  U.S.  Pat.  1,250.934, 
Dec.  18,  191?:     Date  of  appl.,  Dec.  14,  1915. 

Meat  is  dried  in  an  upward  current  of  hot  dry 
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smekaluntil  the  fat  begins  to  shrink,  and  then  in  n 
downdraugh  of  cool  smoke  from  which  "  the  pro- 
ducts oi   active  combustion"   are  excluded. 

— \V.  p.S. 

Fish  :     Process     of    preserving  ii  nd     products 

thereof,     R.     M.    Thompson,     Tacoma.     Wash. 
i    S   Pat.  1,252,805,  Jan.  8, 1918.     Dateofappl., 

Nov.  26,  in  17. 

Fish  of  the  slunk  family  is  cooked  in  r  retort  and 
the  exuded  juice  withdrawn;  a  vacuum  is  then 
produced  in  the  retort  and  the  lish  drained.  Next 
an  acid  fluid  is  introduced  and  allowed  to  impreg- 
nate the  fish,  after  which  a  partial  vacuum  is  agam 
produced  in  order  to  remove  some  of  the  moisture. 
The  meat  is  Lhen  separated  from  the  bone  and 
canned.  The  product  may  be  flavoured  with  the 
flavours  of  other  meats. — J*.  H.  J. 

Lubrication  of  mill:  centrifugals  and  ilic  like.  H. 
Holte,  and  Aktieselskapet  Separator,  Skien. 
Norway.  Eng.  Pat.  111.662.  Nov.  0.  1917. 
(Appl.'Xo.  16,427  of  1917.)  Under  Int.  Conv., 
Nov.  28,  1916. 

Preparation  of  colouring  bodies  for  use  in  food, 
pharmaceutical  and  other  preparations.  Eng. 
Pat.  112,866.    See  IV. 

Method  of  manufacturing  radioactive  mineral  Hater 
saUs.     U.S.     Pat.     1,253,830.     See    VII. 


XIXb.— WATER    PURIFICATION  ; 
SANITATION. 

Vsi    of  different   alkalis    in   quantitative   analysis. 
Palet.    See  XXIII. 

Acidity  determinations  in  water,  leach  liquors,  mine 
waters,  etc.     Rankin.     See  XXIII. 

Patents. 

Water :     Means   for   rend*  ring radio-active. 

(J.  K.  Hey]  and  T.  T.  Baker,  London.  Eng. 
I 'at.  1 12.865.  Mar.  30,  1917.  (Appl.  No.  4651 
of  1917.) 

A  small  quantity  of  a  solid  radio-active  compound, 
such  as  radium-barium  sulphate  of  about 
1  :  1,000,000  concentration,  which  has  been  ground 
to  a  very  fine  powder  under  water,  is  contained 
within  a  capsule  of  a  material  soluble  in  water, 
such  as  gelatin  and  the  like.  When  placed  in 
water,  tin-  capsule  dissolves,  releasing  an  infinite 
number  of  excessively  small  radio-active  particles. 

— L.  A.  C. 

Waters  ;      Method   for    treating   ferruginous 


XX.— ORGANIC     PRODUCTS  ;   MEDICINAL 
SUBSTANCES  ;  ESSENTIAL  OILS. 

Morphine    alkaloids;     Constitution     of     the . 

Synthesis  of  isoquinoHne  derivatives.  11.  A. 
Kaufuiann and N.  Durst.  Ber.,  1917,50,  1680 — 
1637.     (Compare  J.  (.'hem.  Soc,  1916,  i.,  602.) 

According  to  the  commonly  -accepted  constitution 
of  the  morphine  alkaloids,  these  bases  dojnol 
contain  the  isoquinoline  ring  but  a  special  nitrogen- 
ring  of  their  own.  which,  however,  may  he  rup- 
tured and  the  free  chain  closed  up  again  into  an 
isoquinoline  nucleus.  This  is  illustrated  by  the 
change  from  morphine  to  apomorphine,  brought 
about  by  heating  with  zinc  chloride  solution  or 
concentrated  hydrochloric  acid  : — 
OH, 


I..  S.  flushes  and  C.  If.  wolcott,  Chicago,  111. 
I'.s.  Pat.  1,254,009,  Jan.  15,  1918.  Date  of 
appl.,  Sep.  8,  1914. 

A  PERRtJGINora  water  is  treated  with  a  soluble 
hypochlorite  to  convert  ferrous  salts  into  ferric 
salts,  and  then  neutralisation  is  commenced  with 
a  compound  which  will  form  an  insoluble  salt  with 
the  acid  content  of  the  water,  and  completed  with 
magnesite.     The  precipitate  is  recovered. — J.  H.  J. 

Water  and  other  liquids  or  the  like  ;  Filtering  of . 

I).  Dunbar,  Glasgow,  r.s.  pat.  1,253,674, 
Jan.  15,  1918.     Date  of  appl.,  Aug.  19,  1914. 

See  Eng.  Pat.  19,142  of  1913  ;   this  J.,  1914,  980. 

Water;    Process  for  the  elimination  of  manganese 

and  iron  from .     V.  Kobelt,  Berlin-Schone- 

berg,  Germany.  U.S.  Pat.  1,253,840,  Jan.  15, 
1918.     Dateofappl.,  Jan.  21,  1916. 

Si  I.  Eng.  Pat.  405  of  1915  ;   this  J.,  1916,  320. 
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The  free  chain,  existing  for  a  moment  after  the 
rupture  of  the  "  morphine  ring,"  might  be 
•N(CH,)-CH2-OH,-OH,  and  accordingly,  the  authors 
have  attempted  to  bring  about  the  condensation 
of    piperonyl-tf-hvdroxyethvlniethvlamine, 

CH2 :  O,  -.  C6  H,.CH,.N(CH3).CH,.CH,.OH, 
which  contains  this  side-chain,  to  dihydrohydra- 
stinine, 


OIL 


CH, 
Unlike      the      tertiary      yhenylcthylamine, 

CH2  :  O,  :  C,  Ha.(CH,)2.N(CH,).CH2OH, 
however,  piperonyl-ff-hydroxyethylmethylamine  (a 
tertiary  benzylamine)  does  not  yield  an  iso- 
quinoline derivative.  This  is  probably  due  to  the 
fact  that  tertiary  benzylamines  readily  decompose 
into  benzyl  alcohol  and  secondary  aminos.  Piper- 
onyl-/3-hydroxyothylniethylamine  is  prepared  by 
condensing  piperonvlmethvlamine  with  ethylene 
oxide.— J.  C.  W. 

Butyric  acid  ;   Detection  and  determination  of  — 
G.    Peniges.     Ann.    Chim.    Analvt.,    1918, 
27—31. 


23, 


Five  c.c.  of  butyric  acid  solution  is  mixed  with 
5  c.c.  of  hydrogen  peroxide  solution  (0-1  vol. 
strength  for  001  %  butyric  acid  solution  or  5  vols, 
for  a  0-5 %  butyric  acid  solution)  and  1  c.c.  of 
ferrous  ammonium  sulphate  solution  (5  grms.  of 
ferrous  ammonium  sulphate  and  10  c.c.  of  10% 
sulphuric  acid  per  100  c.c),  and  the  mixture  is 
heated  at  70°  ('.  for  5  mins.,  6  drops  of  sodium 
hydroxide  solution  are  then  added,  the  mixture 
is  cooled  rapidly,  filtered,  and  5  c.c.  of  the  filtrate 
is  treated  with  3  drops  of  sodium  hydroxide 
solution  and  3  drops  of  5%  sodium  nitroprusside 
solution.  After  shaking,  the  mixture  is  rendered 
acid  with  acetic  acid.  The  intensity  of  the  red 
coloration  (due  to  acetoacetic  acid)  which  develops 
is  proportional  to  the  quantity  of  butyric  acid 
present  and  the  amount  of  the  acid  may  be 
ascertained  by  comparison  with  standards.  VVhen 
present  in  complex  mixtures,  the  acid  must  first 
be  separated  by  distillation  or  extraction. — W.P.S. 

Lactic  acid  ;   Determination  of in  the  presence 

of    other     organic    acids.      P.     Szeber^nyi.      Z. 
anal.  Chem.,  1918,  56,  505—506. 

On  oxidation  with  chromic  acid,  lactic  acid  yields 
acetic    acid,    carbon    dioxide,    and    water,    whilst 
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other  organic  acids,  such  as  tartaric,  citric,  malic, 
and  oxalic  acids  give  only  carbon  dioxide  and 
water.  After  volatile  substances  (volatile  acids, 
alcohol,  esters,  etc.)  have  been  distilled  off,  a 
portion  of  the  residual  solution  corresponding  with 
about  40  c.c.  of  N/1  sodium  hydroxide  solution  is 
treated  with  30  c.c.  of  50%  chromic  acid  solution 
and  20  c.c.  of  dilute  sulphuric  acid,  the  mixture  is 
diluted  to  100  c.c,  boiled  under  a  reflux  condenser 
for  15  mins.,  cooled,  and  the  acetic  acid  formed  is 
separated  by  distillation,  and  titrated.  About 
3%  of  the  lactic  acid  present  is  destroyed  com- 
pletely by  the  oxidation  and  the  results  calculated 
from  the  acetic  acid  found,  are  correspondingly 
low.  A  small  portion  of  the  lactic  acid  distils 
over  with  the  volatile  acids.  If  only  acetic  and 
formic  acids  are  also  present,  it  is  possible  to 
determine  this  quantity  of  lactic  acid  by  titrating 
the  distillate  and  determining  the  molecular 
equivalents  of  the  acids  in  the  usual  way  ;  the 
formic  acid,  must,  of  course,  be  determined 
separately.     (See  also  J.  Chem.  Soc,  Mar.,  1918.) 

,  — W.  P.  S. 


Chauhnoogra  oil ;     Use  of 


as  a  specific  for 


leprosy.  H.  C.  Brill  and  R.  R.  Williams. 
Philippine  J.  Sci.,  1917,  12a,  207—220.  (See 
also  this  J.,  1904,  669 ;  1907,  420. ) 

Ten  samples  of  chaulmoogra  oil  from  various 
sources  were  examined  and  found  to  have  the 
following  physical  characters  : — 


Maximum. 

Minimum. 

Average. 

Sp.  gr.  at  30°  C 

0-9535 

0-9429 

0-9471 

{a]D  in  chloroform    . . 

+  58-20° 

+  45-69° 

+  50-81° 

Acid    value    (c.c.    of 

AT/10  alkali)      

21-48 

1-55 

6-79 

Saponification  value 

210-5 

1891 

200-4 

Refractive  index  .... 

1-4774 

1-4720 

1-4751 

110-4 

97-6 

102-4 

hvdroxide  :  CCl3.CHO,H„0  +  NaOH  =  CHC13  + 
HCOONa+H20.  Provided  that  the  solution  is 
dilute  and  the  time  of  contact  short,  secondary 
reaction  between  the  alkali  and  chloroform  does 
not  take  place  to  any  appreciable  extent.  About 
2  grnis.  of  the  chloral  hydrate  is  dissolved  in 
200  c.c.  of  water,  a  slight  excess  of  N/1  sodium 
hydroxide  is  added,  and,  after  1  mill.,  the  mixture 
is  titrated  with  N/1  sulphuric  acid,  using  phenol- 
phthalein  as  indicator.  Each  c.c.  of  iV/1  sodium 
hydroxide  solution  used  is  equivalent  to  01655 
grm.  of  chloral  hydrate.  With  pure  chloral  hydrate 
the  results  obtained  bv  the  method  vary  from 
99-7  to  1001%.— W.  P.  S. 

-.    V.    Hechan- 


The  mixed  free  acids  from  two  samples  had  [a]'i,°  = 
+  54-00°  and  +47-40°  (in  chloroform) ;  iodine  value, 
101-3  and  99-7  ;  acid  value  35-31  and  34-95  c.c. 
JV/10  alkali ;  m.pt.  38°— 39°  and  39°— 40°  C.  The 
chaulmoogric  and  hydnocarpic  acids  were  isolated 
and  their  physical  constants  were  as  follows  : — 
Tor  chaulmoogric  acid,  saponification  value, 
200-5—202-4;  [a]3D°  +59-05°  and  +  5810°  (in 
chloroform)  ;  iodine  value  89-5 — 90-7  ;  for  hydno- 
carpic acid,  saponification  value,  222-7- — 218-2  ; 
[o]3p°=  + 67-70°  and  +  67-60°  (in  chloroform); 
iodine  value,  100-2 — 99-9.  A  sample  of  oil  from 
the  seeds  of  Hydnocarpus  anthelmintics  had  sp.  gr. 
at  30°  C.  0-9487  ;  [a]D  =+49-50°  (in  chloroform) 
acid  value,  0-6  c.c.  of  N/10  alkali  :  saponification 
value,  206-2  ;  refractive  index,  1-4725 ;  iodine  value, 
■90-8.  The  use  of  various  fractions  of  chaulmoogra 
oil  in  leprosy  is  discussed. — W.  G. 

Essential  oils;   Determination   of  alcohols   in- 


T.  T.  Cocking.     Perfum.  and  Essen.  Oil  Record, 
191S,  9,  37—38. 

A  formula  is  given  by  which  the  amount  of  free 
alcohol  may  be  determined  in  the  presence  of  any 
•ester  or  mixture  of  esters  provided  that  these  are 
not  affected  by  acetylation.  Let  a  be  the  saponif. 
value  of  the  original  oil,  b  the  saponif.  value  of  the 
oil  after  acetylation,  and  y  the  molecular  wt.  of 
the  alcohol  (if  monohydric),then  percentage  of  free 

alcohol  is 


(b-a)y 


0-42016(1335-5 -&)" 


-W.  P.  S. 


Chloral  hydrate,  chloral  syrup,  etc. ;  Analysis  of  - 


M.  Francois.     Ann.  Falsif.,  1017.  10,  575 — 581. 

A  method  for  determining  chloral  hydrate  depends 
on   the  reaction   of   this   substance   with   sodium 


Carhamides ;     Constitution   of 

ism  of  the  decomposition  of  urea  when  heated  in 
solution  with  alkalis  and  with  acids  respectively. 
Hydrolysis  of  metallic  cyanates.  E.  A.  Werner. 
Chem.  Soc.  Trans.,  1918,  113,  84—99. 

The  decomposition  of  urea  on  heating  with  acids 
or  alkalis  in  aqueous  solution  is  primarily  dependent 
on  its  dissociation  into  ammonia  and  cyanic  acid. 
Its  so-called  "  hydrolysis  "  is  only  the  hydrolysis 
of  cyanic  acid  or  of  an  alkali  cyanate,  and  is 
therefore  not  a  change  which  gives  any  support  to 
a  "  carbamide  "  structure.  Owing  to  the  propor- 
tion of  free  urea  being  greater  in  presence  of 
sodium  hydroxide  than  in  presence  of  hydrochloric 
acid,  under  comparable  conditions  the  velocity  of 
decomposition  is  greater  in  the  former  case.  The 
ionisation  suggested  by  Masson  (Z.  physik.  Chem., 
1910,  70.  290)'  fails  "to  explain  the  conversion 
of  ammonium  thiocyanate  into  urea  or  the 
formation  of  urea  during  the  hydrolysis  of 
cyanic  acid  or  metallic  cyanates,  and  is  not  in 
agreement  with  the  facts.  The  acceleration  of 
the  conversion  of  ammonium  cyanate  into  urea 
and  the  retarding  of  the  decomposition  of  urea  in 
solution  by  alcohol  ;.re  readily  explained  by  and 
are  in  complete  agreement  with  the  dissociation 
theory.  A  sterilised  solution  of  urea  does  not 
undergo  any  "  hydrolysis  "  or  reversion  to  am- 
monium cyanate  at  the  ordinary  temperature  ; 
the  latter  can  only  arise  from  the  dissociation  of 
the  urea  as  a  preliminary  stage. — F.  W.  A. 

Antineuritic  properties  of  the  infusorial  earth 
extract  of  the  hudrolysed  extract  of  rice  polishings. 
Brill.     See  XIXa. 

Use   of   different    alkalis   in    quantitative   analysis. 
Palet.     See  XXIII. 

Patents. 

Larrea  Mexicana  or  Hedionda  ;  Process  of  making 

and  extracting  the  medicinal  properties  of  the . 

C.  R.  Blundell,  Assignor  to  W.  J.  Brvan,  jun., 
Tucson,  Ariz.  U.S.  Pat.  1,250,132,  Dec.  18, 
1917.  Date  of  appl.,  July  17,  1917. 
The  ground  pulp  of  Larrea  Mexicana  is  saturated 
with  paraffin  oil  (sp.  gr.  0-9),  submitted  to  direct 
solar  ravs  for  12  hours,  heated  to  212°  F.  (100c  0.) 
for  2  hours,  and  cooled  to  S0°  F.  (27°  C).  The 
mixture  is  then  pressed,  and  freed  from  resinous 
solids  by  centrifuging. — J.  H.  J. 

Tuberculosis,  leprosy,  and  other  diseases  ;  Substance 

for  treatment  of and  process  of  mixing  said 

substance.  B.  S.  Paschall,  Seattle,  Wash.  U.S. 
Pat.  1,250,345,  Dec.  18,  1917.  Date  of  appl., 
May  1,  1917. 

The  wax  elaborated  by  tubercle  and  other  a-cid- 
fast  bacilli  is  saponified,  and  an  alcohol,  a  hydro- 
carbon, and  a  fatty  acid  are  separated  from  the 
products  obtained.  These  three  products  are  then 
esterified  and  the  esters  mixed  together.  The  mix- 
ture obtained  is  claimed  to  have  a  therapeutic 
action  vipon  a  host  harbouring  acid-fast  bacilli 
when  administered  parenterically. — J.  H.  J. 
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Chlorhyilrins  :      Manufacture     of  .       K.      P. 

IfcESroy,  \-Mgnor  to  Chemical  Development  Co., 
Washington.  U.S.  Pat.  1,253,615,  Jan.  15,  1918. 
Date  of  appl.,  June  22,  1915. 

A  bath  containing  a  chloride  in  solution  is 
treated  witli  oil-gas  and  a  current  passed  through 
an  anode  and  cathode  in  the  hath,  and  through  a 
secondary  cathode  separated  from  the  hath  by 
a  diaphragm.  Limited  oxidation  takes  place  at 
tin'  anode,  the  presence  of  water  preventing  the 
formation  of  define  chlorides  to  any  considerable 
extent.  The  process  applies  also  to  the  formation 
of  other  halogen -hydrins.  A  solvent  for  cellulose 
esters  is  composed  of  the  chlorhydrins  corresponding 
to  the  gaseous  olefines  of  oil-gas,  the  liquid  being 
heavier  than  water,  boiling  in  the  dry  state 
between  125°  and  135°  C.,in  the  moist  state,  below 
lOd  C,  and  being  miscihle  with  several  times  its 
volume  of  water. — L.  A.  C. 


Chlnrhydrins  ,-     Process    of    making 


.     K.    P. 

Mr  Kirov,  Assignor  to  Chemical  Development 
Oo.,  Washington.  U.S.  Pat.  1,253,616,  Jan.  15. 
1918.     Date  of  appL,  June  17,  1915. 

A  mixture  of  steam  and  oil  gas  is  blown  through 
a  horizontal  chamber,  raaintAined  at  about  100°  C.  ; 
the  chamber  is  provided  with  baffles,  to  cause  the 
mixture  to  take  a  circuitous  path,  and  successive 
quantities  of  chlorine  gas  are  also  passed  in.  At  the 
bottom  of  the  chamber  is  a  quantity  of  boiling 
water  which  absorbs  the  hydrochloric  acid  formed, 
.and  which  is  maintained  at  a  low  concentration, 
The  hot  vapours  are  condensed  to  obtain  the 
chlorhydrin. — L.  A.  C. 

O.cidising  hydrocarbons  ;  Process  of  and  apparatus 

fot .     K.  1'.  McKlroy.  Assignor  to  Chemical 

Development  Co.,  Washington.  U.S.  Pat. 
l,253,617,Jan.l5,1918.  Date  of  appl.,Aug.2,1912. 

A  gaseous  olefinic  hydrocarbon  (eg.,  ethylene)  is 
subjected  to  limited  anodic  oxidation,  the  hydro- 
carbon being  maintained  in  excess  in  the  sphere 
of  reaction. — L.  A.  C. 


Anrrsthelic  bodies.  Parke,  Davis  and  Co.,  Assignees 
of  L.  Thorp,  Detroit,  Mich.,  and  B.  A.  Wild  man, 
Indianapolis,  Ind.,  U.S.A.  Eng.  Pat.  105,745, 
Feb.  27,  1917.  (Appl.  No.  2921  of  1917.; 
Under  Int.  Conv.,  Apr.  17,  1916. 

See  U.S.  Pat.  1,193,650  of  1916  ;  this  J.,  1916,  979. 


Alcohols  ;  Process  for  manufacturing 


.  B.  S. 
Lacy.  Sewaren,  N.J..  Assignor  to  The  Roessler 
and  Ilasslacher  Chemical  Co.  U.S.Pat.  1,253,055, 
Jan.  8,  1918.     Date  of  appl.,  Oct.  4,  1913. 

See  Eng.  Pat.  20,550  of  1914  ;  this  J.,  1915,  575. 

Preparation    of   colmiring    bodies   for   use   in   food, 
pharmaci  ittical  or  other  preparations.     Eng.  Pat. 

112.SM',.        Sec  IX. 


The  pressure  developed  by  the  corresponding 
chlorine  leads  to  disturbances  in  the  crystalline 
structure  which  result  in  disintegration. — H.  M.  D. 

Patent. 
Sensitised    {photographic]    plates:    Drier    for- 


L.  McCue,  Assignor  to  P.  L.  Harwood,  R.  W. 
Albertson,  J.  II.  Oilson,  and  N.  M.  Whipple, 
Chicago,  111.  U.S.  Pat.  1,253,990,  Jan.  15,  1918. 
Date  of  appl.,  Mar.  19,  1914. 

The  device  includes  a  drying  chamber,  the  bottom 
of  which  is  heated  from  below  and  is  covered  with 
sand  for  even  distribution  of  the  heat,  and  an 
arrangement  for  keeping  the  plates  in  the  drying 
chamber  in  motion. — B.  V.  S. 


XXH.— EXPLOSIVES  ;  MATCHES. 

Cellulose  ;  Nitration  of  cotton ,  and  influence  of 

prolonged  bleaching  on  its  transformation  into 
dinilrocellulose.  R.  Namias.  Monit.  Scient., 
1918,  8,  5—6. 

In  a  series  of  experiments,  5  grms.  of  cotton  of  the 
best  quality  was  nitrated  in  200  grms.  of  a  bath 
containing  60%  of  sulphuric  acid,  24%  of  nitric 
acid,  and  16  %  of  water,  for  periods  of  2,  4,  12, 
and  24  hours  at  18°  C.  The  nitrogen  content  of 
the  four  products  was  practically  identical,  viz., 
1180%  to  11-92%,  and  all  were  completely 
soluble  in  ether-alcohol.  The  fibre  is  appreciably 
weakened  if  nitration  is  continued  much  beyond 
two  hours,  or  if  higher  temperatures  are  employed, 
and  the  nitrocellulose  is  less  suitable  for  making 
collodion,  or  for  coating  incandescent  mantles,  etc. 
All  the  samples  burnt  instantaneously  without 
leaving  a  residue.  Cotton  which  had  received 
excessive  chlorine  treatment  showed  no  difference 
under  the  microscope  and  gave  no  evidence  of 
tendering,  but  when  nitrated  under  the  same 
conditions,  the  percentage  of  nitrogen  in  the 
products  varied  from  9-80%  to  10-37%,  and  the 
solubility  in  ether-alcohol  was  incomplete.  A 
residue  was  left  on  burning,  indicating  the  presence 
of  unnitrated  cotton.  The  author  suggests  that 
this  may  be  due  to  the  presence  of  oxycellulose  in 
the  over-bleached  cotton. — F.  Sp. 

Patents. 

Explosive  compositions  ;  Production  of  — > — . 
Commercial  Research  Co.,  Long  Island  Citv, 
N.Y.,  Assignees  of  H.  Hibbert,  Pittsburgh,  Pa"., 
U.S.A.  Eng.  Pat.  106,086,  Feb.  S,  1917.  (Appl. 
No.  1964  of  1917.)  Under  Int.  Conv.,  Apr.  17, 
1916. 

See  U.S.  Pat.  1,231,351  of  1917  :  this  J.,  1917,  943. 

Explosive  substance.  C.  R.  .Tahn,  Schlebusch, 
Assignor  to  KprengstolT  A.-G.  ('arbonit,  Ham- 
burg, (Jermanv.  U.S.  Pat.  1,25:5.691,  Jan.  15, 
1918.     Date  of  appl.,  Dec.  15,  1913. 


SEE  Eng.  Pat.  1S.333  of  1911  ;    this  J.,  1915,  985. 


XXI.- PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 


Photography  ;  Colloid  chemistry  and . 

Cramer.     Kolloid-Zeits.,   1917,   21,   154- 


Liippo- 
-155. 


Photo-micrographs  of  silver  chloride  crystals, 
which  have  been  exposed  to  sunlight,  exhibit  a 
very  large  number  of  dark  points  which  are  con- 
sidered to  be  due  to  aggregates  of  silver  particles. 


XXHI.— ANALYSIS. 

Alkalis  in  quantitative  analysis  :     Use  of  different 

-.     L.    P.    J.    Palet.     Ann.    Chim.    Analyt., 

1918,  23,  26—27. 

Attention  is  directed  to  the  necessity  of  using 
one  and  the  same  alkali  for  certain  determinations 
in  order  to  obtain  concordant  results.  For 
instance, in  the  determination  of  caffeine  in  mate, 
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with  calcium  oxide  as  the  alkali  0-790  %  of  caf- 
feine was  found,  with  magnesium  oxide  0-780%, 
and  with  ammonia  0  090%.  The  difference  in 
the  action  of  alkalis  is  still  more  marked  in  t he- 
case  of  aqueous  solutions  containing  albumin, 
a^-paragine,  peptone,  or  urea,  e.g.,  in  the  case  of 
sewage  effluents. — W.  1'.  8. 

Sulphuric  acid  and  barium  ;  Gravimetric  determina- 
tion of  as  barium  sulphate.     Z.  Karaogla- 

now.     Z.  anal.  Chem.,  1917,  56,  487—498. 

The  presence  of  nitric  acid  or  a  large  quantity  of 
hydrochloric  acid  causes  the  results  obtained  in 
this  determination  to  be  too  low  ;  potassium 
salts  and  ferric  chloride  have  the  opposite  effect, 
the  results  being  too  high.  The  conditions  of 
experiment  being  equal,  the  errors  produced  by  the 
presence  of  the  above  substances  are  always  less 
in  the  determination  of  barium  than  in  that  of 
sulphuric  acid.  (See  also  J.  Chem.  Soc,  Mar., 
1918.)— W.  P.  S. 

Potassium  and  sodium  as  chlorides  ;  Determination 
of — — through  the  use  of  the  ref  Tactometer.  B.  A. 
Shippy  and  G.  II.  Burrows.  J.  Amer.  Chem. 
Soc,  1918,   40,  185—187. 

A  method  for  the  determination  of  potassium  and 
sodium  as  chlorides  in  the  presence  of  each  other 
depends  on  the  fact  that  the  refractive  index  of 
sodium  chloride  solution  is  higher  than  that  of  a 
corresponding  potassium  chloride  solution ;  the 
difference  increases  with  increase  in  salt  concen- 
tration. The  refractive  indices  at  25°  C.  of  20% 
potassium  chloride  and  sodium  chloride  solutions 
are  1-35992  and  1-36829,  respectively.  To  deter- 
mine the  proportion  of  potassium  and  sodium 
in  a  mixture  of  the  two  chlorides,  a  20%  solution 
of  the  latter  is  prepared  and  the  refractive  index 
observed  ;  the  amounts  of  the  two  salts  are  then 
found  by  simple  calculation.  The  method  does 
not  possess  a  hk'h  degree  of  accuracy.  (See  also  J. 
Chem.  Soc,  Mar.,  1918.)— W.  P.  S. 

Potassium;    Gravimetric  determination   of  by 

sodium    cobaltinilriie.     C.     V.     Garola    and    V. 
Braun.     Ann.  Falsif.,   1917,   10,  572—575. 

The  solution  of  the  potassium  salt,  containing 
about  0-25  grm.  of  potassium  chloride  and  free 
from  other  bases  except  sodium,  is  evaporated 
to  25  c.c.  and  treated  with  25  c.c.  of  sodium 
cobaltinitrite  solution  (cobalt  nitrate,  28-6  grms., 
glacial  acetic  acid,  50  c.c  ,  sodium  nitrite,  180  grms., 
water  to  1000  c.c).  After  18  hrs.,  the  precipitate 
is  collected,  washed  with  10°,,  acetic  acid,  then 
once  with  95%  alcohol,  dried  at  100°  C  and 
weighed.  The  weight  is  multiplied  by  0-2074  to 
obtain  the  quantity  of  K20  present.  The  method 
is  accurate  and  may  be  applied  to  fertilisers,  soils, 
wines,  etc. — W.  P.  S. 

Acidity  determination  in  tcalers,  leach  liquors,  mine 
waters,  etc.  J.  J.  Rankin.  Met.  and  Chem. 
Eng.,  1918,  18,96. 
The  accurate  titration  with  sodium  carbonate 
of  acidic  liquors  containing  sulphates  of  ferric  iron, 
copper,  aluminium,  and  manganese  is  impossible 
owing  to  the  ill-defined  end  point.  This  difficulty 
can  be  avoided  by  a  reduction  of  ferric  to  ferrous 
sulphate  with  potassium  iodide,  the  iodine 
liberated  being  removed  by  addition  of  the  proper 
quantity  of  sodium  thiosulphate.  Cupric  sulphate 
is  reduced  to  cuprous  iodide  which  is  precipitated, 
and  the  iodine  liberated  is  discharged  in  the  same 
way.  In  practice  a  convenient  quantity  of  the 
liquor  is  diluted  to  250  c.c.  and  an  excess  of 
potassium    iodide    added.     Sodium    thiosulphate 


(10%)  is  added  until  the  iodine  colour  is  nearly 
discharged, and  the  solution  made  up  to  a  definite 
volume.  An  aliquot  part  is  taken  and  more 
sodium  thiosulphate  added  until  the  colour  is 
finally  discharged,  when  the  titration  with 
standard  soda  can  be  made,  using  methyl  orange 
as  indicator.  Chlorides  and  nitrates  do  not 
interfere  nor  does  aluminium  sulphate  if  sufficient 
ferrous  iron  is  present. — H.  J.  H. 


(  opper  group  from  the  arsenic  group  ,-  Separation 
•  it  the toiffi  special  reference  to  the  identifica- 
tion of  arsenic.  M.  C.  Sneed.  J.  Amer.  Chem. 
Soc,   1918,  40,  187—191. 

The  mixed  sxdphides  are  digested  with  a  reagent 
prepared  by  saturating  a  12%  sodium  hydroxide 
solution  with  hydrogen  sulphide  and  adding  to 
each  litre  400  c.c  of  40%  sodium  hydroxide 
solution.  Mercuric,  arsenic,  antimony,  and  tin 
sulphides  dissolve,  whilst  lead,  bismuth,  copper, 
and  cadmium  sulphides  remain  insoluble.  The 
latter  are  separated  by  filtration.  The  filtrate  is 
treated  with  a  quantity  of  ammonium  carbonate 
sufficient  to  precipitate  the  mercury  completely, 
and.  after  this  has  been  removed,  the  solution  is 
acidified  with  hydrochloric  acid.  The  precipitated 
arsenic,  antimony,  and  tin  sulphides  are  collected, 
treated  with  20  c.c.  of  concentrated  hydrochloric 
acid,  and  the  mixture  is  warmed  until  vigorous 
evolution  of  hydrogen  sulphide  ceases.  Arsenic 
sulphide  is  not  dissolved  by  this  treatment  ;  after 
the  solution  containing  the  tin  and  antimony 
sulphides  has  been  separated,  the  arsenic  sulphide 
is  dissolved  in  ammonia  and  the  solution  neutral- 
ised with  nitric  acid  ;  a  yellow  precipitate  forms 
which  is  dissolved  by  boiling  with  nitric  acid,  and 
the  solution  is  treated  at  85°  C.  with  an  excess  of 
ammonium  molybdate.  With  a  large  amount 
of  arsenic,  a  yellow  precipitate  forms  at  once,  but 
with  traces  half  an  hour"s  heating  may  be  required 
to  obtain  a  precipitate.  (See  al<o  J.  Chem.  S<..-.. 
Mar..  191.S.)— W.  P.  S. 


by  Schaffncr's  method. 


Zinc  ;  Determination  of - 

V.    Hassreidter.      Z.     anal."  Chem.,    1917,     56, 
506 — 509. 

Tin;  preliminary  separation  of  the  iron,  whether 
by  one  or  more  precipitations  by  ammonia  as 
prescribed  in  the  various  modifications  of  this 
method,  should  be  made  under  conditions  which 
prevent  as  far  as  possible  the  occlusion  of  zinc 
in  the  precipitate  ;  the  quantity  of  ammonia  used 
must  not  be  too  small.  The  iron  precipitate 
should  be  tested  for  zinc,  and  a  control  precipita- 
tion with  known  amounts  of  iron  and  zinc  should 
be  made  at  the  same  time  and  under  the  same 
conditions.      (See  also  J.  Chem.  Soc,  Mar.,  1918.) 

— W.  P.  s 

Gas    analysis:    Applications    of .     IV.      The 

Haldane  gas  analyser.     Y.  Henderson.     J.  Biol. 
Chem.,   1918,   33,  31—38. 

Modifications  of  Haldane's  apparatus  for  the 
estimation  of  carbon  dioxide  in  air  and  in  blood  are 
described,  by  means  of  which  the  apparatus  may 
be  more  readilv  taken  apart  and  cleaned.  (See 
also  J.   Chem.  Soc,    .Mar.,  1918.)— H.  W.  B. 

Xitroge.n  ;    M icrochcmical  estimation  of  .     B. 

Sjollema  and  C.  W.  G.  Hetterschy.     Biochem. 
Zeits.,  1917,  84,  359—370. 

A  critical  examination  of  the  methods  of  Bang 
and  of  Folin  and  Denis  (this  J.,  1916,  1133).  with 
some  suggested  minor  alterations  in  the  details. 
(See  also  J.  Ch<m.  Soc,  Mar.,  1918.)— S.  B.  S. 
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Determination    of    total    carbon     in    fuels    and    Us 

imswianM  iH  the  study  of  fuel  economy.     Pamour 
and  Do  la  Moriniere.     .Sec  H.\. 


Detection   of  selenium   in  sulphuric  acid.      Palet. 
See  VII. 

Determination     of    .lilieon     in     ferrosilicon.      Nicol- 
ardot  ami  Koenig.     See  X. 

Filtration  of  Mica  [in  analysis].     Nieolardot  and 
Koenig.     See  X. 

Tentative     standard     methods     for     Sampling     mill 

analysis  of  commercial  fata  mm'  oils  other  than 
those  <>f  the  coronal,  butter,  ami  linseed  groups. 
S      XII. 

Determination     of    ash     in     leather.      Riethof    and 
( ;.'i>  ley.    See  X\'. 

Xen-  method  for  estimation  of'geolitic"  silicic  acid 
in  soils.     Guedroitz.     .Sec  XVI. 

Determination    of  phosphoric   acid,   particularly    in 
superphosphate.     Vortmann.     See     XVI. 

Some  methotl*  for  determination  of  sucrose  content 
of  [cane]  molasses.     .Van  dor  Linden.  See  XVII. 

Estimation  of  phosphorous,  hypophosphoric,  and 
phosphoric  mill  in   mixtures,     van   Name  and 

II  ii lY.     See  VII. 

h      substance  and  sucrose  determinations  in  > 
molasses.    Steuerwald.     See  XVII. 

Examination    of   "  s,"",,  "    tlmn-.     Pelehave.     See 
XIX  \. 

Poisonous  bread  and  Pour.  Defection  and  deter- 
mination of  sapotoxins.    Stcecklin.     See  XIXa. 

Use  of  diphenylamine-siilphuric  acid  for  coiori- 
melric  determinations  [e.g..  of  nitrates  in  mil/:]. 
Tillmans.     Sec  XIXa. 

Effect  of  time  of  digestion  on  the  hydrolysis  of  casein 
in  presence  of  starch.     Mcllargno.     See  XIXA. 

Detection     and     determination      of     butyric     acid. 
Deniges.     See  XX. 

Determination,   of  lactic  acid  in   presence  of  other 
organic  aeids.     Szeberenyi.     See  XX. 

Determination  of  alcohols  in  essential  oils.   Cocking. 
See  XX. 

Analysis    of  chloral    hydrate,    chloral    syrup,    etc. 
Francois.     See  XX. 

Patents. 


aralus.     II.  R.  Webster,  Horsforth. 
I  .  s.Pat.  1,252,975.  Jan.  8,  1918".     Dateofappl., 

June  29,   1917. 

See  Eng.  Pat.  107,811  of  1910  ;   this  J..  1917,  980. 

Method  of  and  means  for  indicating  the  condition 
of  steel,  iron,  or  other  magnet  isable  metal  during 
heat  treatment.     Eng.  Pat!  1 12,894.     See  X. 


Patent  List. 

Thf  iUt.es  glvon  In  this  list  arc.  in  the  case  of  Applications  for 
Patents,  those  of  application,  and  In  the  case  of  Complete  Speci- 
fications accepted,  those  o!  the  OITIclal  Journals  In  which  the 
acceptance  is  announced.  Complete  Specifications  thus  advert  jsed 
as  accepted  are  open  t  >  inspection  at  the  Patent.  Ofllce  Immediately, 
and  to  opposition  within  I  WD  months  o!  tli*  date  Riven. 


L— GENERAL;     PLANT:     MACHINERY. 

\l  'PLICATIONS. 

Akt.-Ges.    Brown,    Boveri,    el    Cie.     Operating 

surface  rondensing-plant  hv  steam-je(  air  pumps. 
I:; in.     Mar.   12.     (Switzerland,  June  25,  1917.) 

Bingham,  and  Huntington,  ETeberlein,  and  Co. 
Apparatus  for  electrical  separation  of  suspended 
particles  from  gaseous  bodies.     3842.     .Mar.  5. 

Brackett,  and  Brackett  and  Co.  Screening  or 
filtering   apparatus.      3784.      Mar.    1. 

Broadley.  Machines  for  grinding  ores,  minerals, 
stones,  etc.      4303.      Mar.   12. 

Dibdin.     Vaporisation  of  liquids  or  generation 

of  gases  by  action  of  liquids  on  other  matter. 
4526.     Mar.-  14. 

Dunsford  and  Linlcv.  Refrigerating-apparatus. 
4561.     Mar.  11. 

Harrison.     3S23.     See  VIII. 

Ilarvev,  and  Harvey  Gas  Furnace  Co.  .'5857. 
See  II. 

Harvey,  and  Morgan  Crucible  Co.    4(582.    See  X. 

Hewett.  Diving  fruit,  liquids,  chemicals,  etc. 
3877.      Mar.  5.  ' 

Howe.  Method  of  obtaining  motive  power. 
1394.     Mar.  13. 

Hutchins.  Means  for  drving  gases.  414:5. 
Mar.   13. 

Hutchins.  Drying,  etc.,  apparatus.  4114.  Mar.  13. 

Kilburn  (Sulzer  Freres).  Cooling  hot  residues 
from  distillation  processes,     .'',997.     Mar.  7. 

Quinan.  Means  for  elevating  liquids.  3930 
Mar.  6. 

Quinan.  Production  of  chemical  reactions. 
1343.     Mar.   12. 

Saunders.  Utilisation  of  heat  of  gaseous  fluids. 
1261.     4262.      Mar.  11. 

Slpcum.  Process  of  treating  material  with  gas 
or  vapour.     4452.     Mar.  13. 

Slocum.  Apparatus  for  treating  material  with 
gas  or  vapour.     4453.     Mar.  13. 

Stockel.  Refrigerating-machines.  4322.  Mar.  12. 

Stutz.  Apparatus  for  treating  material  with 
gas  or  vapour.     445(5.     Mar.  13. 

Talbot.     Means  for  purifying  air.     4196.  Mar.  9. 

Tuckley.    Grinding-mactiines.    3S55.    Mar.  5. 

Turrettini.  Generating  heat  by  chemical  re- 
action. 4041.  Mar.  7.  (Switzerland.  July  17, 
1917.) 

Williams.    Motive  power  plant.    4563.    Mar.  14. 

Complete  Specifications  Accepted.    , 

17,366  (1916).  Marlow.  and  Minion,  Hollins, 
and  Co.     See  VIII. 

3492  (1917).  Bamburg.  Grinding-machines. 
(1  13,677.)      Mar.    13. 

,     4255  (19171.     Simon-Carves,  Ltd.,  and  Brown. 
See  II. 

1686  (1917).  Ilil-cr.  Ltd.,  and  Merton.  See 
XXIII. 

16,741  (1917).     Thuman  (Crisfield).     See  II. 


II.— FUEL;      GAS;      MINERAL     OILS     AND 

WAXES;   DESTRUCTIVE   DISTILLATION; 

1 1  FATING  ;    LIGHTING. 

Applications. 

Beilby.     Carbonisation    of    coal,    shale,     peat, 
wood.  etc.     4287.     Mar.  12. 

Bouillon.     Treating   peat.     4622.     Mar.    15. 
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Brooke,  and  Dempster  and  Sons.  Horizontal 
and  inclined  retort  settings.     4504.     Mar.   14. 

Dempster  and  Sons,  and  Toogood.  Heating 
korizontal  retorts  for  gas  production.  4203.  Mar.  11. 

Dibdin.     4526.     See  I. 

Dohson  and  Pickard.  Gas-producers.  4588. 
Mar.  15. 

Dobson  and  Pickard.  Combustible  gases.  4589. 
Mar.  15. 

Easton.  Retorts,  coke-ovens,  etc.  4525.  Mar.  14. 

Garbarini,  Gautier,  and  Mauclaire.  Arc  lamps. 
3913.     Mar.  6.     (France,  Oct.  13,  1917.) 

Hannay.  Apparatus  for  obtaining  mixtures  of 
constant  composition  by  evaporation  of  volatile 
combustibles  by  air  or  gases.     3759.     Mar.  4. 

Harvey,  and  Harvey  Gas  Furnace  Co.  Re- 
generative gas  furnaces.     3857.     Mar.  5. 

Hopkins.  Manufacture  of  composition  fuel. 
1249.     4626.     Mar.  11  and  15. 

Hntchins.     4113.     Seel. 

Kilburn  (Svuzer  Freres).     3997.     See  I. 

Maxon.   Combustion  of  gas.   4543.   Mar.  14. 

Miller.  Combustion  of  solid  fuel  in  boiler,  etc., 
furnaces.     4259.     Mar.   11. 

Morris.  System  of  supplying  explosive  mixture 
to  internal-combustion  engines  for  vehicles  by  self- 
contained  producer-gas  plants.     3755.     Mar.  4. 

Rideal  and  Tavlor.     4532.     See  VII. 

Saunders.     4261.  4262.     See  I. 

Spicer  (Wells).  Production  and  treatment  of 
gas.     4673.     Mar.   16. 

Turrettini.     4041.     See  I. 

Walker.     3733.     See  VII. 

Complete  Specifications  Accepted. 

11,574(1916).  Riedel.  Method  for  preventing 
the  choking-up  of  gas  plant.      (101,219.)    Mar.  20. 

17,161  (1916).  Hamburger,  Lely,  and  Naaml. 
Vennoots.  Philips'  Gloeilampenfabrieken.  Electric 
incandescent  lamps.     (113,626.)     Mar.   13. 

2983  (1917).  Rose.  Process  of  manufacturing 
gaseous  fuel.     (113,657.)     Mar.   13. 

3962  (1917).  Wollaston.  Gas-generators. 
(113,S56.)     Mar.  20. 

4255  (1917).  Simon-Carves,  Ltd.,  and  Brown. 
Gas-fired  coke  ovens  and  muffle  and  like  furnaces. 
(113,696.)     Mar.   13. 

7084  (1917).  Alldays  and  Onions  Pneumatic 
Engineering  Co.,  and  Allday.  Apparatus  or  fur- 
naces for  gasifying  or  vaporising  liquid  fuel. 
(113,717.)     Mar.   13. 

11,032   (1917).     Sugimoto.     See  X. 

16,744(1917).  Thuman  (Crisfield).  Gas  washer 
scrubbers.     (113,937.)     Mar.  20. 

19,288  (1917).  Skinner.  Heating-svstem  for 
gaseous  fuels.     (113,945.)     Mar.  20. 


III.— TAR  AND  TAR  PRODUCTS. 

Applications. 

Blvth  and  Miles.  Means  for  purifying  benzol,  etc. 
4237.     Mar.  11. 

Hoare.  Method  of  manufacturing  benzidine 
sulphate  or  benzidine  base.     4576.     Mar.   15. 

Watsford.  Process  for  synthetic  manufacture  of 
benzene.     4654.     Mar.  16. 

Complete  Specification  Accepted. 

17,398  (1916).  Darzens.  Process  for  the  separa- 
tion of  cresols.     (107,961.)     Mar.  20. 


IV.— COLOURING    MATTERS    AND    DYES. 
Applications. 

Morris.    4289.    4290.    See  XIII. 

Perkin.  Manufacture  of  indanthrene.  4585. 
Mar.  15. 

Perkin.  Manufacture     of     violanthrene     (or 

indanthrene  dark  blue).    4586.    Mar.  15. 


Complete  Specification  Accepted. 

3287  (1917).  British  Dyes,  Ltd.,  Turner,  and 
Dean.  Manufacture  of  red  azo  dvestuffs.  (113,825.) 
Mar.  20. 

V.— FIBRES  ;     TEXTILES  ;     CELLULOSE  ; 
PAPER. 

Applications. 

Bastian.     4206.     See  XL 

Boving  and  Co.,  and  Hellstrom.  Manufacture  of 
paper  pulp.     4277.     Mar.  11. 

Cochrane.  Treatment  of  fabrics  to  render  them 
invisible.    4181.    Mar.  9. 

Fleming.  Method  of  treating  paper,  etc.  4023. 
Mar.  7. 

Henshilwood  and  Ward.  Treatment  of  fibrous 
substances.    3S98.     Mar.  6. 

Jardine  and  Nelson.  Apparatus  for  preparing 
bamboo,  etc.,  for  pulp  extraction.  4151.  4152. 
Mar.  9. 

Kelsey.  Process  for  treating  sud  or  magma 
obtained  in  scouring  or  washing  wool,  hides, 
flax,  jute,  etc.    4516.    Mar.  14. 

Mever.  Manufacture  of  textile  materials.  4542. 
Mar.  14.     (U.S.,  Apr.  7,  1917.) 

Robbins.  Material  for  covering  wings  of  aircraft. 
4646.    Mar.  15. 

Severn,  Thomson,  and  Twycross.  4029.  See 
XXII. 

Complete  Specifications  Accepted. 

9963  (1916).  Fennell,  Lane,  and  Garbutt. 
Manufacture  of  paper-makers'  pulp.  (113,624.) 
Mar.  13. 

3873(1917).  Volpato.  Process  of  treating  straw 
in  the  preparation  of  textile  fibres.  (113,853.) 
Mar.  20. 

VI.— BLEACHING  :    DYEING  ;    PRINTING  ; 
FINISHING. 

Applications. 

Poulson.  Sizing  textile  fabrics,  etc.  3806  and 
4055.    Mar.  5  and  8. 


VII.— ACIDS:     ALKALIS;     SALTS;    NON- 
METALLIC    ELEMENTS. 

Applications. 

Brownson,  Jones,  and  Partington.  Production 
of  ammonium  nitrate.     3792.     Mar.  4. 

Calvert.  Production  of  ammonia.  4351.  Mar.  12. 

Davis.    Production  of  potash.    3994.    Mar.  7. 

Dutt  and  Dutt.  Process  for  manufacture  and 
production  of  alumina.    3767.    Mar.  4. 

Knapp  and  Taylor.  Production  of  nitrogen 
compounds.     4454.     Mar.   13. 

Knapp  and  Taylor.  Process  of  producing  am- 
monia and  ammonium  compounds.    4455.   Mar.  13. 

Mirza.  Zinc-oxide  furnaces  or  kilns.  4272. 
Mar.  11. 

Morris.  Manufacture  of  acetate  of  lead,  etc. 
4291.    Mar.  12. 

Parkes  and  Pearson.  Fixation  of  nitrogen  of  the 
atmosphere.    4623.    Mar.  15. 

Reid.  Process  of  producing  carbide.  4445. 
Mar.  13. 

Reid.  Apparatus  for  making  carbide.  4446. 
Mar.  13. 

Reid.  Process  for  making  carbide.  4447.  Mar.  13. 

Rideal  and  Tavlor.  Purification  of  hydrogen. 
4532.     Mar.  14. 

Slocum.  Preparation  of  crude  materials  for 
manufacture  of  calcium  carbide.    4448.     Mar.  13. 

Slocum.  Process  for  preparation  of  crude 
materials  for  manufacture  of  metal  carbides. 
4449.     Mar.  13. 

Slocum.  Preparation  of  crude  material  for 
manufacture  of  carbide.    4450.    Mar.  13. 
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Sloeum.  Process  for  lixatiuu  of  nitrogen.  4-151. 
Mar.   13. 

Walker.  Purifying  hydrogen  and  removing 
carbon  monoxide.     3733.     Mar.  4. 

West  cot  t.  Preparation  of  crude  materials  for 
manufacture  of  calcium  carbide.     4457.     Star.  13. 

Complete  Nitrifications  Accepted. 

3113  (1917).  Hutchins.  Manufacture  of  carbon 
for  electro-chemical,  metallurgical,  and  other 
1 13.S12.)  Mar.  20. 

16,466  (1017).  British  Thomson-Houston  Co. 
((icneral  Electric  Co.).  Processes  for  making 
silicic  add.    (113,769.)    -Mar.  13. 


VUI.— GLASS;    CERAMICS. 
Applications. 

Harrison.  Sifters  for  treating  potters'  slip, 
powdered  substances,  etc.    3823.     .Mar.  5. 

Levi.     Hefi-ai  tory  substances.     4201.     Mar.   11. 

Complete  Specifications  Accepted. 

17.306  (101(5).  Marlow,  and  Minton,  Hollins, 
and  Co.  Ovens  or  kilns  for  use  in  the  manufacture 
of  tiles,  potterv,  and  other  ware,  and  for  other 
purposes.     (113,701.)     Mar.  20. 

8400  (1017).  Cray  (Oeneral  Electric  Co.). 
Apparatus  for  drawing  cane  glass  and  glass  tubing. 
(113,802.)    Mar.  20. 

0023  (1017).  Snodgrass.  Manufacture  of 
artificial  abrasives.     (113,731.)     Mar.  13. 


IX.— BUILDING      MATERIALS. 

Application. 

Midler,  ('.impositions  for  making  slabs,  etc., 
and  method  of  making  same.     4551.     Mar.  14. 

Complete  Specifications  Accepted. 

3080  (1017).  Ashenhurst.  Porous  composition 
of  matter  for  use  in  heat  insulation  and  for  other 
purposes.      (113,810.)     Mar.  20. 

5740  (1917).  Adlam  and  Daniels.  Brick  or 
block  for  building  or  constructional  purposes. 
(113,871.)     Mar.   20. 

15,-100(1917).  Gestetner.  Composition  such  as 
artificial  stone.     (113.921.)     Mar.  20. 

16,674  (1917).  Volant.  Waterproof  material 
for  use  in  constructional  purposes  as  a  substitute 
for  leather,  for  street  paving  or  the  like.  (111,4S5.) 
Mar.  20. 


X.— METALS  ;   METALLURGY,  INCLUDING 
ELECTRO-M  KTALLU  RG  Y. 

Applications. 

Alexander,  Imbery,  and  Vint.  Hardening  and 
tempering  steel,  etc.     3825.     Mar.  5. 

Angel.  Treatment  and  reduction  of  refractory 
sulphide,  etc.,  ores.     4676.     Mar.  16. 

Bingham.  Apparatus  for  heating  air  blast  for 
iron  and  steel  furnaces.     4385.     Mar.  13. 

Bingham,  and  Huntington,  neberlein,  and  Co. 
Rabble-arms  for  mechanical  roasting  furnaces. 
4127.     Mar.   13. 

Gayley.  Sintering  ores.  4545.  Mar.  14.  (U.S., 
Mar.  30,  1017.) 

Harvev,  and  Morgan  Crucible  Co.  Crucible 
melting-furnaces.     40H2.     Mar.   16. 

Industrie  -  en -Mijnbouw-  Maatechappij  Titan. 
Smelting  titaniferous iron  material.  4033.  Mar.  15. 
(Holland,  Mar.  15,  1917.) 

Jones.  Depositing  metal  bv  electric  arc.  4101. 
Mar.  8. 


Tetley.    .Metal-melting  pots.    4050.    Mar.  8. 

Vautin.  Recovery  of  metals  from  slags.  4681. 
Mar.  16. 

Weir.  Manufacture  of  malleable  iron  castings. 
4230.     .Mar.    11. 

Complete  Specifications  Accepted. 

2391  (1017).  Keller.  Manufacture  of  steel. 
(113,635.)     Mar.  13. 

3113   (1917).     Hut  chins.     Sec  VII. 

311-1  (1917).  Beckett.  Refining  of  metals. 
(1 13,834.)     Mar.  20. 

3  122  (1917).  Insull.  Method  of  and  apparatus 
for  welding  or  sintering  tungsten  ingots  and^the 
like.     (113,835.)     Mar.  20. 

3423(1917).  Insull.  Compressed  tungsten  pow- 
der and  the  like,  and  method  and  apparatus  for 
producing  the  same.      (118,836.)      Mar.  20. 

11.032  (1917).  Sugimoto.  Gas  burners  for 
blast-furnace  stoves.      (113,740.)     Mar.    13. 

13,400  (1917).  British  Thomson-Houston  Co. 
(General  Electric;  Co.).  Manufacture  of  composite 
bi-metallic  articles.     (113,758.)     Mar.   13. 


XL— ELECTRO  CHEMISTRY. 
Applications. 

Antonoff.     Electric  batteries.     3856.     Mar.  5. 

Bastian.  Electric  heating  elements  and  resist- 
ances.    4025.     Mar.  7. 

Bastian.  Electrically-heated  clothing,  etc.  4026. 
Mar.  7. 

Baur  and  Treadwell.  Electric  cells  or  batteries. 
4689.     Mar.  16. 

Baxter.  Electric  cells  and  batteries.  3840. 
Mar.  5. 

Bingham,  and  Huntington,  Heberlein,  and  Co. 
3842.     See  I. 

Brown  and  Morton.  Electrolytic  cell.  4085. 
Mar.  8. 

Exley  and  Leituer.  Electric  accumulators. 
4520.     Mar.   14. 

Exley  and  Leitner.  Manufacture  of  electric 
accumulators.     4530.     Mar.  14. 

Gow.  Mounting  of  electrodes  of  electric  fur- 
naces.    4527.     Mar.   14. 

Hamer.  Conversion  of  basic  or  heat-energy  con- 
tained in  energv-carrving  fluids  into  electrical 
energy.     3820.  3830.     Mar.  5. 

Howard.  Control  of  electric  furnaces.  4428. 
Mar.  13. 

Hoyle  and  Wrightam.  Holders  for  electrodes 
of  electric  furnaces.     4834.     Mar.  12. 

Illemann  and  Montgoinerie.     3001.     See  XIII. 

Jones.     4101.     See  X. 

Pearson.    Electric  accumulators.    3920.    Mar.  6. 

Poole.  Arc-controlled  mechanism  for  electric 
arc  furnaces.     4153.     Mar.  9. 

Richardson.  Electron  discharge  devices.  4028. 
Mar.  15. 

Turner  and  Walker.  Mechanism  for  regulating 
electrodes  of  electric  furnaces.     3S83.     Mar.  6. 

Complete  Specifications  Accepted. 

3113   (1017).     Hutchins.     Sec  VII. 

3318  (1917).  Brown,  Boveri,  and  Co.,  and 
Gray.  Control  and  regulation  of  electric  furnaces. 
(113,827.)     Mar.  20. 

3426(1917).  Insull.  Electric  furnaces.  (113,839.) 
Mar.  20. 

0014  (1017).  Bibby.  Electric  transformers, 
especially  suitable  for  use  in  connection  with 
electric  furnaces.     (113,809.)     Mar.  20. 


XII.— FATS  ;      OILS  ;      WAXES. 
Applications. 

Blundell,    Spence,    and    Co.,    and    Mell.     3801. 
Sec  XIII. 
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Douglas.  Detergent  soaps,  and  making  same. 
4160.     Mar.  9. 

Lockwood  and  Samuel.  Treatment  of  fatty 
acids  or  their  metallic  salts  and  oils,  and  manu- 
facture of  oxidised  products  therefrom.  4523. 
Mar.   14. 


XIII.— PAINTS  ; 


PIGMENTS; 
RESINS. 

Appi.ic  vtions. 


VARNISHES ; 


Benneche.     Paint.     4458.     Mar.   13. 

Blundell,  Spence,  and  Co.,  and  Mell.  Substitute 
for  linseed  and  other  drying  oils  for  use  hi  paints, 
putty,  varnishes,  etc.     3801.     Mar.  5. 

Tllemann  and  Montgomerie.  Paint.    3900.  Mar.  6. 

Illemann  and  Montgomerie.  Non-conducting 
material.     3901.     Mar.  6. 

Lockwood  and  Samuel.     4523.     See  XII. 

Mirza.     4272.     See  VII. 

Morris.     Manufacture  of  lakes.     4289.     Mar.  12. 

Moiris.  Manufacture  of  chrome  vellows.  4290. 
Mar.   12. 

Prior  and  Warren.  Compositions  for lacauering, 
etc.     4274.     Mar.   11. 

Self.  Process  for  treatment  of  Phytelephas 
palm,  etc.,  seeds  for  manufacture  of  plastic  compo- 
sitions.    4227.     Mar.   11. 

Self.  Composition  for  use  in  manufacture  of 
plastic  materials.     4629.     Mar.  15. 

XIV.— INDIA-RUBBER  :    GUTTA-PERCHA. 

Application. 

Broomfield.  Manufacture  of  a  rubber  com- 
pound.    3783.     Mar.    1. 

XV.— LEATHER  ;    BONE  ;    HORN  ;    GLUE. 
Applications. 

Abrahamsen.  Tanno-casein  compound,  and  pro- 
cess for  manufacture  of  same.  4  347.  Mar.  12. 
(Norway,  Mar.  12.  1917.) 

Kelsey.     4516.     SeeV. 

Melbourne  and  Tilston.  Apparatus  for  treat- 
ment of  hides,  etc.     4015.     Mar.  7. 

Complete  Specification  Accepted. 

16.674  (1917).     Volant.     See  IX. 


XVI.— SOILS  ;     FERTILISERS. 

Complete  Specifications  Accepted. 

2819  (1917).  Crook  and  Gilbertson.  Manu- 
facture of  a  phosphatic  manure.  (113,648.)  Mar.  13. 
4143  (1917).  Guinness  and  Richards.  Method 
of  and  apparatus  for  the  treatment  of  soil. 
(113,860.)      Mar.,  20. 

XVIII.— FERMENTATION     INDUSTRIES. 
Applications. 

Bloxam  (Elektrizitatswerk  Lonza).     4681.     See 
XX. 

Ricard.  Manufacture 
alcohol  by  fermentation. 
Aug.  8,  1917.) 


of    acetone    and     butyl 
4047.      Mai.  7.    (France. 


Complete  Specification  Accepted. 

17,338  (1916)  and  8804  (1917).  Meyer.  Process 
for  pressing  yeast,  and  apparatus  for  use  therein. 
(113,628.)     Mar.   13. 


XIX.— FOODS  ;   WATER  PURIFICATION  ; 
SANITATION. 

Applications. 

Daanicn  and  Van  der  Hagen.  Method  for 
preservation  of  albumin.  4569.  Mar.  15.  (Holland, 
Dec.  12,  1917.) 

Dick.  Method  of  making  composition  butter. 
4096.     Mar.  8. 

Dick.     Artificial  butter.     4097.     Mar.  8. 

Goodwin.     Treatment  of  semolina.  3776.  Mar.  4. 

Hartlev.     Preserving  food.     3768.     Mar.  4. 

Hartley.     Food.     3769.     Mar.  4. 

Hewett.     3877.     See  I. 

Hincks.     Butter  substitute.     4630.     Mar.  15. 

Marshall.  Method  of  treating  manifolds,  etc., 
from  cattle  and  sheep  for  production  of  edible 
products  and  feeding-material.     4670.     Mar.  16. 

Smith.  Method  of  and  substance  for  packing 
and  preserving  fruits  and  vegetables.  4127.  Mar.  8. 

Talbot,     4i06.     See  I. 

Talbot.  Apparatus  for  purifving  and  softening 
water.     4197.     Mar.  9. 

Complete  Specifications  Accepted. 

17,338  (1916)  and 8804  (1917).  Meyer.  SeeXVIII. 

9296  (1917).  Condensed  Food  Co.  Method  of 
preparing  pre-cooked  food  products.  (113.900.) 
-Mar.  20. 


XX.— ORGANIC  PRODUCTS  ;   MEDICINAL 
SUBSTANCES  ;   ESSENTIAL  OILS. 

Applications. 

Abrahamsen.     4347.     See  XV. 

Bloxam  (Elektrizitatswerk  Lonza).  Manufac- 
ture of  ethvl  alcohol  from  acetaldehvde.  4684. 
Mar.  16. 

Defries  and  Kernot.  Process  for  manufacture 
of  acetylsalicylic  acid.     4620.     Mar.  15. 

Dreyfus.  Manufacture  of  acetic  anhydride. 
3797.     Mar.  4. 

Kernot.  Process  for  manufacture  of  acidyl 
derivatives.     4621.     Mar.   15. 

Ricard.     4047.     See  XVIII. 

( 'i  implete  Specification  Accepted. 

2908  (1917).  Parke,  Davis,  and  Co.  Anse*- 
thetic  bodies,  and  method  of  preparing  the  same. 
(105.744.)     Mar.   13. 


XX11.— EXPLOSIVES  :  MATCHES. 

Application. 

Severn,  Thomson,  and  Twycross.     Manufacture 
of  nitrated  cellulose  products.     4029.     Mar.   7. 

XXIIL— ANALVSIS. 

Complete  Specification  Accepted. 

4686(1917).     Hilger,  Ltd.,  and  Merton.      Radia- 
tion  pyrometers.      (113,865.)     Mar.   20. 
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I.— GENERAL  ;  PLANT  ;  MACHINERY. 

tact  catalysis.  IV.   false  equilibria.   W.  l>.  Ban- 
croft.    J.  Phys.  Chem.,  1918,  22.  22     IS. 
I     a  catalysed  reversible  reaction  is  brought  to  a 
standstill    as   n    result    of     the    poisoning   of    t In- 
ilvsl    bj   one  or  other  oi  the  products  of  the 

reaction,    an    apparent     or    fals luilibrium    is 

reached.     Various  recorded  observations  are  dis- 

•  il    in    terms    of    this    mode    of    explanation. 

also  .1.  Chem.  So,-..    \pril.   1918.) — H.   M.  I  •■ 

I '  \  ]  .  STS. 

Separating  air  or  gases  from  liquids  :    Process  and 

apparatus    for .      Rasmussen     und     Ernst 

Oes.  in.  b.  II.,  Chemnitz,  Saxony.  ling.  Pat. 
HM. im;.  Feb.  IV  1917.  (Appl.  No.  2290  of 
1917.)  Under  Int.  Oonv.,  Feb.  16,  1916. 
Tin-:  apparatus  consists  of  an  upright  receptacle 
into  which  tin1  li < i ii ill  to  he  treated  enters  under 
pressure  through  a  pipe  terminating  in  a  nozzle 
directed  upwards.  \ir  separates  from  the  liquid 
ami  collects  in  the  upper  space  of  the  receptacle, 
whence  it  is  led  through  a  narrow  opening  into 
another  smaller  receptacle,  and  thence  escapes 
into  the  atmosphere.  \ny  Liquid  carried  over  by 
the  air  is  collected  in  the  second  receptacle.  The 
process  can  be  repeated  as  often  as  necessary  by 
using  two  or  more  receptacles  connected  together. 
(Reference  is  directed,  in  pursuance  of  Sect.  7, 
Sub-sect.  1.  of  the  Patents  and  Designs  tat,  1907, 
t.,  Bng.  Pats.  1  137  of  1880,  17,158  of  L887,  20,468 
of  1900,6011  of  1906,  and  18,165  of  1914.)— T.II.P. 

Evaporating  plant  .-  Apparatus  fur  producing  and 
maintaining  a  variable  determined  level  of  liquid 

in .     K.     Barbet     et     Fils    el    Cie.,    Paris. 

I'll-.  Pat.  105,543,  .Ian.  23,  1017.  (Appl.  Xo. 
I  L56  of  1917.)  tjnder  Int.  Conv.,  Apr.  lit,  1916. 
Tiik  liquid  in  the  evaporator  is  balanced  by  n 
column  of  liquid  contained  in  an  outer  vertical 
tube  which  communicates  with  the  evaporator 
and  is  provided  with  overflow  cocks  at  different 
levels.-  \\.  II.  •'. 

Evaporating     liquids;      Apparatus     for .     K. 

Hart,  Boston,  Pa.  U.S.  Pat.  1,254,689,  .Fan.  29, 
1918.  Hate  of  appl.,  Nov.  I."..  1917. 
A  n»  Mm:;  of  elongated  tubular  evaporators  are 
arranged  horizontally  in  cascade  series.  The 
apparatus  is  provided  at  the  top  with  liquid  inlet 
and  vapour  escape  openings,  and  connecting  pipes 
are  arranged  between  the  evaporators  to  maintain 
a  body  of  liquid  in  each  with  a  vapour  space  above 
the  liquid.  The  liquid  is  supplied  at  the  upper 
end  and  the  concentrated  liquid  withdrawn  at 
the  lower  end  of  the  series.  Means  for  heating 
the  evaporators  are   provided.  —J.  II.  P. 

Evaporator.  [Dryer.]  R.W.King  and  H.G.Miller, 
The  Dalles,  Oreg.  U.S.  Pat.  1,254,606,  Jan.  22, 
1918.     Hate  of  apol.,  Apr.  1  1.  1917. 

Tiik  apparatus  comprises  a  drying  chamber  with 

means  for  causing  a  circulation  oi  air  through  it. 

and     a    bleaching    chamber    or    conduit    having 

seals  at  its  inlet  and  outlet.  A  conveyor  travels 
through  the  dryinsr  and  bleaching  chambers,  and 
means    are    provided     for    dipping    the    conveyor 

through  the  sealing  reservoirs.  The  material  to 
he  dried  rests  I'u  the  conveyor,  and  is  carried 
through  the  drving  chamber  in  a  circuitous  path. 

—  J.  II.  P. 

Drying    material    in    bulk;     Apparatus    for . 

\.    Hofmann,  Zurich,   Switzerland.     Bng.   Pat. 

l"'.>.2»w.    An..'.    29,    1917.      (Appl.    Xo.    12.380  of 

1917.1     Under  Int.  Com  .,  Aug.  23,  1916. 

THE  apparatus  consist-  of  a  drying  chamber  above 

which  is  a  heating  chamber.    The  heating  gases, 


after    passing    through    tubes    for    heating    the    air 

used  for  .li\  iug,  are  introduced  into  a  flue  extending 

along    and'    to    the    whole    height     of    the    drying 

chamber,  into  which  they  may  be  admitted  at  any 
place    required     by    ans  of  a   series  of   valves 

arranged  at  different  heights,  the  heating  gases 
being  mixed  with  the  air  inside  the  drying 
chainlier.-  ,1.  II.  P. 


Fractional    distillation.     W 

Hug.    Pat.    1  12.900,    I  lee. 
1S.071    of    1910.) 

THREE  or  more  stills,  each 

fractionating  column,  are 
le\  els.  lint  not  superposed. 
distilled  may  flow  throm. 
The  stills  are  provided 
the  liquid  takes  a  tortt 
are  heated  to  successivel 
by  coils  through  which 
passes  in  an  opposite  din 
the  liquid  being  distilled. 


.     (.;.       \dai:i.      I.iind'.n. 

30,  1910.  (AppL  N". 
provided  with  a  suitable 

■  arranged  at  different 
so  that  the  liquid  to  be 
;h  them  in  succession. 
with  baffles  so  that. 
ions  course,  and  they 
v    higher    temperatures 

the  heating  medium 
ction  to  that  taken  by 
— W.  11.  C. 


Brick  towers,  rhumb,  rs,  acid  storage  tonics,  and  the 
like;  Construction  of——.  W.  A.  Ooxon, 
Mitcham.  Eng.  Pat.  113,015.  .Mar.  1,  1917. 
(Appl.   No.  2909  of  1917.) 

An  inner  I  nick  wall  or  core  is  faced  continuously 
on  both  sides  with  acid-resisting  tiles,  rebated 
together  and  kept  in  place  by  grooved  tie  bricks 
built  into  the  wall  at  intervals.  The  whole  is 
cemented   together   with   acid-resisting   cement. 

Steam  :   Generation  oi .  <eed  water  hading,  and 

heating  oi  liquids  generally.  P.  St.  G.  Kirke, 
London.  Eng.  Pat.  113,314,  Feb.  15,  1917. 
(Appl.  No.  2258  of  1917.) 

IS  the  generation  of  steam  by  means  of  coal  gas, 
producer  gas,  and  the  like,  the  gaseous  fuel  is  mixed 
with  a  primary  supply  of  air  insullicient  to  permit 
back-firing,  and  as  this  mixture  issues  from  the 
primary  mixing  chamber  an  additional  supply  of 
air  to  complete  that  required  for  combustion  is 
added  to  and  mixed  with  it.  The  mixture  passes 
to  a  combustion  chamber  through  a  secondary 
mixing  chamber  where  the  mixing  is  completed 
and  the  velocity  of  flow  increased  above  that  in 
the  primary  mixing  chamber  and  combustion 
chamber.  The  combustion  of  the  mixture  is 
completed  in  contact  with  an  incandescent  body 
of  refractory  material,  as  in  surface  combustion. 
The  gaseous"  fuel  is  supplied  through  a  nozzle  into 
the  primary  mixing  chamber,  and  the  combustion 
chamber  may  be  inside  or  outside  the  apparatus 
in  which  the  steam  is  generated.  The  cross- 
section  of  the  secondary  mixing  chamber  may 
be  uniform  or  increase  from  inlet  to  outlet  or  from 
outlet  to  inlet  either  gradually  or  abruptly.  The 
air  used  may  be  preheated  by  the  waste  gases  Irom 
the  combustion  chamber. — .1.  II.  P. 

Centrifugal  at  parolors  ami  methods  of  discharging 

same.      W.  .1.  (i.e.  London.      Eng.  Pat-  113,326 
Feb.  21,  1917.     (Aj.pl.  Xo.  2579  of   1917.) 

Is  order  to  discharge  material  from  a  centrifugal 
separator  having  a  non-perforated  drum,  such  as 
IS  described  in  Eng.  Pats.  1155  of  1907  and  9365 
,.f  1915  (this  J.,  1908,  227  ;  1910,  1206),  in  such  a 
manner  that  the  various  grades  remain  separated 
from  one  another  and  are  thrown  into  corresponding 
receptacles,  transverse  perforated  rings  are  pro- 
vided which  prevent  the  grades  being  mixed  when 
the  drum  is  lifted  off  but.  allow  a  free  flow  of  liquid 
between  them.  The  receptacle  into  which  the 
solids  are  thrown  is  sub-divided  into  tiers  corres- 
ponding to  the  position  of  the  grades  so  thtt  the 
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latter  are  collected  separately.  Each  tier  may 
be  provided  with  a  separate  scraper  and  delivery 
point.— J.  H.  P. 


Extractor ;       Centrifugal 


G.     W.     Lewis, 


Grinnell,  Iowa.     U.S.  Pat.   1,253,987,  Jan.   15, 
1918.     Date  of  appl.,  June  11,  1917. 

The  perforated  container  of  the  centrifugal 
machine  is  supported  at  its  upper  central  point 
so  that  it  can  be  tilted.  It  is  provided  with  a 
level  to  indicate  when  it  is  accurately  balanced  in  a 
horizontal  position.  When  so  balanced  the 
rotating  device  is  moved  into  gear  and  started. 

— W.  H.  C. 


Furnace    bricks  :     Treatment    of 


A.    Mel). 
U.S.      Pat. 


Duckham,      Ashtead,      England. 

1,252,415,  Jan.  8, 1918.  Date  of  appl.,  Dec.5,1913. 

The  bricks  are  coated  or  impregnated  with  a  com- 
bustible substance  (such  as  paper)  impregnated 
with  a  material  which  liberates  oxygen  when 
heated  and  thus  provides  a  space  for  the  expansion 
of  the  brick.— A.  B.  8. 


Refrigerating  machine  ,•    Centrifugal 


V.   J. 


Goetz,  Philadelphia,  Pa.     U.S.  Pat.   1,253,026, 
Jan.  8,  1918.     Date  of  appl.,  June  10,  1915. 

The  gaseous  portion  of  the  refrigerating  medium 
is  aspirated  from  a  low-pressure  chamber  into  a 
high-pressure  chamber  wherein  it  liquefies  and 
whence  it  is  returned  to  the  expansion  chamber. 
The  aspirator  is  operated  by  centrifugal  force  on 
the  compressing  medium.  The  bearings  of  the 
centrifugal  device  are  lubricated  with  the  com- 
pressing medium.— W.  H.  C. 

Ueflocculating  solid  materials  and  agents  therefor. 
E.  G.  Acheson,  Assignor  to  Acheson  Corporation, 
New  York.  U.S.  Pat.  1,253,556,  Jan.  15,  1918. 
Date  of  appl.,  Oct.  29,  1917. 

Amokphous  solid  materials  are  treated  with  an 
ammoniacal  extract  of  the  product  obtained  by 
roasting  starchy  materials  at  a  temperature  just 
below  that  at  which  carbonisation  takes  place. 

— W.  H.  C. 

[Fluid]  meter.  C.  C.  Thomas,  Baltimore,  Md. 
U.S.  Pat.  1,254,374,  Jan.  22,  1918.  Date  of 
appl.,  June  27,  1916. 

Fluid  flowing  in  a  pipe  is  heated  by  an  electrical 
heater  to  which  energy  is  supplied  at  a  constant 
rate.  An  electrical  resistance  thermometer  is 
arranged  with  its  two  elements  on  opposite  sides 
of  the  heater,  so  as  to  measure  the  temperature 
difference,  which  is  registered  by  suitable  recording 
mechanism.  The  temperature  difference  is  a 
measure  of  the  rate  of  flow  of  the  fluid. — W.  F.  F. 

Compressing    an    elastic   fluid :     Method    of  - 


H.  A.  Humphrey,  London,  Assignor  to  Hum- 
phrey Gas  Pump  Co.  U.S.  Pat.  1.254.693, 
Jan.  29,  1918.  Date  of  appl.,  June  1,  1909. 
Renewed  June  19,  1917. 

See  Eng.  Pat,  12,565  of  190S  ;  this  J.,  1009,  784. 

Emulsifying  apparatus.  IT.  IT.  Schou.  Assignor  to 
Flakes  A./S.,  Copenhagen.  U.S.  Pat.  1,254,734, 
Jan.  29,  1918.     Date  of  appl.,  July  12,  1916. 

See  Eng.  Pat.  17,306  of  1915  ;  this  J.,  1916,  1052. 

Mechanical  feeders  for  qas  producers,  furnaces,  and 
the  like.     Eng.  Pat.  113,203.     See  Ha. 

Means  for  healing  and  boiling  liquid*.     Kne    PaL 
113,346.     See  XVIII. 

Apparatus  for  and  processes  relating  to  purifying 
or  treating  water  or  seioage  or  other  liquids 
Eng.   Pat.    113,105.     Sec  XIXb. 


Treatment  of  liquids  with  gases.     Eng.  Pat.  113,106. 
See  XIXb. 

Devices  for   indicating  and  measuring  the  flow  of 
gases.     Eng.  Pat,  113,197.     See  XIXb. 

Valves  employed  in  systems  supplying  gases  such  as 
chlorine  to  liquids  such  as  u:aler.  Eng.  Pat. 
113,198.     See  XIXb. 

Apparatus  for  and  process  of  treating  liquid  with 
gases  or  purifying  water.  Eng.  Pat.  113,288. 
See  XIXb. 

Diffusers  for    use    in    diffusing   gases    in    liquids* 
Eng.  Pat.  113,371.     See  XIXb. 


IIa— FUEL;    GAS;    MINERAL    OILS   AND 
WAXES. 

Toluol  recovery  and  standards  for  gas  quality. 
R,  S.  McBride.  J.  Ind.  Eng.  Chem..  1917,  10, 
111—114. 

The  gas  standards  for  undertakings  in  the  United 
States  with  annual  makes  above  500  million 
cub.  ft.  are  tabulated.  The  legal  standards  vary 
largely.  In  some  cities  none  are  prescribed,  in 
some  there  is  a  calorific  power  standard,  in  some 
a  lighting  power  standard,  while  in  others  the  dual 
standard  is  in  operation.  The  lighting  power 
standard  is  sometimes  as  high  as  23  candle  power. 
When  carburetted  water-gas  is  made,  about  10% 
of  the  gas  oil  used  can  he  recovered  as  light  oil, 
and  of  this  |  can  be  obtained  as  pvu'e  toluene. 
Coal  gas  from  horizontal  retorts  will  yield  about 
}  to  j  gallon  of  light  oil  per  1000  cub.  ft.,  and  of 
this  about  10 — 12  °n  can  be  recovered  as  toluene. 
For  each  y'^  gallon  of  light  oil  recovered  there 
is  a  fall  in  the  gross  calorific  value  of  10 — 14B.Th.U. 
per  cub.  ft.  and  2i — 3  candles  decrease  of  illu- 
minating power.  This  could  be  avoided  more  or 
less  completely  by  re-carburetting  with  the 
benzene  or  solvent  naphtha  fraction,  but  a  full 
enrichment  is  probably  undesirable  in  the  national 
interest.  Examples  of  the  effects  of  stripping  the 
different  types  of  town  gas  supplied  are  given. 
The  suspension  or  abolition  of  illuminating  stan- 
dards is  advocated  to  facilitate  toluol  production 
and  on  general  grounds.  When  the  lighting 
power  standard  is  above  18  candles,  a  reduction 
might  be  made  to  12 — 14  candles  in  a  transition 
stage  for,  say,  one  year,  so  as  to  prevent  consumers' 
appliances  from  becoming  suddenly  unusable. 
For  coal  gas  plants  a  calorific  power  standard  of 
550 — 570  B.Th.I*.  per  cub.  ft.  is  recommended. 

— H.  J.  H. 

Toluol    production  :     Intensive .     /.    Proposed 

improvements  in  the  absorbing  ami  stripping 
process.  F.  E.  Lichtenthaeler.  Met.  and  Chem. 
Eng.,   1918,   IS,   14! — 152. 

The  three  principal  sources  of  toluene  in  America 
are  coke-oven  gas,  town  gas.  and  cracked  petroleum 
products.  Of  these  town  gas  is  considered  the 
one  most  readily  available,  and  washing  for 
toluol  is  advocated.  Washing  by  tar  is  recom- 
mended in  preference  to  the  oil  washing  process. 
Simplicity  of  plant  and  operation  are  the  features 
emphasised.  A  tar  washing  arrangement  is  pro- 
posed. Tar  is  condensed,  dehydrated  by  centri- 
fugal machines,  and  then  allowed  to  descend  a 
tower  scrubber  of  the  cap  and  seal  bubbling  type 
through  which  the  gas  ascends.  The  tar  enriched 
with  toluene  is  then  put  through  a  steam  stripping 
still  with  appropriate  heat  exchange  arrange- 
ments, whereby  light  and  carbolic  oils  are  re- 
moved, and  the  product  is  a  "  dehydrated  "  tar 
suitable  for  road  making.  The  gas  is  thus  washed 
with  its  own  tar  in  counter-current  without  circula- 
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tion.  As  an  alternative  to  the  steam  still  a  direct 
Brad  pol  st  Ul  is  proposed,  consist  ing  o(  a  horizont  nl 

c  \  liudrical   boiler,  along  whieh  the  tar  is  caused  to 

(low  in  a  rig  zag  path  by  means  "f  baffles.     Live 

steam   is  introduced   in   the  last    three  eliaiuhers  to 

complete  the  stripping. —  II.. I.  n. 

roi .-    .1   simple  method  o]  manufacturing  <;«</<■ 

■  — .      W.      Ureaves.        Coke-Oven       Managers' 

isaoe.,  Feb.  28,  lois.     (ias  .).,  litis,  141,  398-- 
399. 

Hi  nzoi.  is  extracted  from  coal  gas  hy  the  usual 
method  of  scrubbing,  and  tie1  benzolised  oil  ia 
pomped  under  pressare  through  a  cast-iron  roil 
heated  bo  ll">  I'.  by  hot  furnace  gases.  The  hot 
oil  is  then  sprayed  into  a  small  still  ordephlegmator, 
the  interior  of  which  is  at  atmospheric  pressure. 
Tin-  benzol  and  water  vapour  pass  away  to  a  con- 
denser  and  separator,  whilst  the  debenzolised  oil 
Hows  to  the  oil  coolers  to  lie  again  used  for  benzol 
absorption.  It  is  easy  to  produce  the  ordinary 
65%  crude  benzol,  and  the  advantages  of  this 
method  are  stated  as  follows: — Small  capital  cost, 
no  house  required,  little  ground  space,  and  less 
expensive  parts  required  than  in  the  ordinary 
method:  inferior  fuel  may  be  used  for  heating 
tin  coil:  simplicity  of  working,  the  lire,  pump, 
and  thermometer  alone  requiring  attention  :  dura- 
bility and  quickness  of  erection.—- J.  B.  <'. 


Oil  industry  :  A  new  British 


.  (/.)  IS.  II.  C. 
Craig.  III.)  F.  M.  Perkin.  (///.)  A.  (i.  V. 
Berry  and  \.  E.  Dunstan.  Inst.  Petroleum 
Tech.,    Feb.    19,    1918.      [Advance   proof.] 

(I.)  BRITISH  sources  from  which  oil  may  be 
obtained  bj  distillation  are  oil-shales,  coal,  canncl 
eoal  and  torbanit is.  blackband  ironstones,  lignite, 
and  peat.  Of  these  the  only  source  at  present. 
being  utilised  is  oil-shale,  which  is  mined  and 
retorted  only  in  Scotland.  From  this  source  not 
more  than  ahout  300,000  tons  of  oil  fuel  for  the 
Navy  can  be  obtained  in  a  year's  working.  Of  the 
other  sources  of  liquid  fuel,  coal  yields  too  little 
and  is  too  valuable  to  be  utilised  on  a  large  scale, 
lignites  are  not  yet  available  for  development  on 
a  Sufficient  scale,  and  peat  has  proved  troublesome 
and  expensive  to  treat  owing  to  the  difficulty  of 
eliminating  water.  The  remaining  possible 
sources  <>l  oil,  viz.,  cannel  coals,  torbanites,  and 
blackband  ironstones,  are  closely  associated,  and 
are,  in  many  cases,  easily  obtainable.  Most 
Cannels  contain  a  very  large  amount  of  "  jeton- 
iscd  "  spons,  which  are  believed  to  yield  on 
distillation  waxes  and  resinous  compounds.  Tor- 
I  .mites,  though  externally  similar,  are  essentially 
different  from  true  cannels.  They  consist  of  a 
coal  matrix  in  whieh  are  embedded  yellow  or 
brown  globules  of  "  kerogen."  These  globules 
vary  greatly  in  size,  shape,  and  number,  and  con- 
tain a  considerable  proportion  of  inorganic  matter 
in  close,  and  apparently  chemical,  combination 
with  hydrocarbons  of  organic  origin.  They 
undergo  a  degeneration  of  which  four  stages  have 
been  distinguished,  and  the  qualil  y  of  oil  (paraffins 
and  oh  ■lines)  yielded  on  distillation  varies  according 
to  the  stage  of  this  degenerative  process,  the  most 
degenerated  types  yielding  quantities  of  heavy 
paraffin  waxes,  while  the  fresher  material  yields 
a  greater  proportion  of  light  oils.  lCvery  gradation 
between  a  typical  torbanite  and  a  typical  cannel 
exists.  Owing  to  the  high  ash  percentage  in  : 
cannel  coals  (20  or  even  30%,  and  seldom  under 
10%),  large  quantities  of  cannel  have  been 
dumped  as  useless  for  fuel  purposes,  together  with 
impure  coaly  or  canneloid  bands  ("  .lacks,  Gees, 
Haulers,  Hatts,"  etc.)  which  could  not  under  any  ] 
pretext  he  sold  as  coal.  All  these  deposits,  how- 
ever,  contain  kerogen  globules  and  oncarbonised 
vegetable  matter  from  which  oil  can  be  obtained 


on     distillation.      Blackband     ironstones     contain 

iron  oxide  or  h\  dioxide  in  \  er\  intimate  association 
with  carbonaceous  material  which  is  kerogenous 
or  only  slightly  carbonised,  and  is  thus  capable 
of  yielding  oil  by  distillation.  Hitherto,  black- 
band  ironstones  have  been  prepared  for  the  blast 
furnace  by  being  burnt  in  the  open  with  a  quantity 

of  admixed  coal,  but  it  has  recently  been  demons- 
trated bv  Hollingworth  (Kng.  Hat.  18,10:5  of  1914  ; 
this  J.,  1915,  1255)  that  the  oil  contents  of  these 
ores  can  be  extracted  by  distillation,  the  nitrogen 
content  being  obtained  as  ammonium  sulphate, 
and  Sufficient  non-condensable  gas  produced  to 
supply  the  heat  required  for  the  retorts.  The 
residue,  designated  "  carbousiron."  consists  of 
ironstone  with  intimately  associated  fixed  carbon. 
It  is  now  proposed  to  exploit  the  various  deposits 
in  this  country  of  cannels  and  bastard  cannels, 
torbanites,  and  blackband  ironstones,  by  low- 
temperature  carbonisation,  for  the  extraction  of 
oil  and  all  possible  by-products.  It  is  considered 
probable  that  over  the  whole  country  the  cannels 
and  torbanitic  cannels  will  yield  from  33  to  35  galls. 
of  crude  oil  per  ton.  The  petrol  obtainable  will 
probably  vary  from  4  to  10,  and  the  oil  fuel  from 
60  to  70%  of  the  crude  oil.  The  average  yield  of 
ammonium  sulphate  may  be  estimated  at  30  to 
40  lb.  per  ton.  The  amount  of  solid  paraffin  wax 
recoverable  will  probably  be  less  than  is  obtained 
from  the  Scotch  oil-shales,  but  an  advantage 
which  cannels  have  over  the  oil-shales  is  that  the 
retort  residues  from  the  poorer,  grades  can  be 
worked  up  into  very  fair  briquettes,  while  those 
from  the  better  grades  can  be  utilised  in  pro- 
ducers, to  give  not  only  all  the  power-gas  required, 
but  the  full  yield  of  ammonium  sulphate.  Only 
large  central  works,  situated  with  due  regard  to 
supplies  and  facilities  for  transport,  and  capable 
of  dealing  with  at  least  1000  to  2000  tons  of  cannel 
per  day  are  projected.  At  least  six  such  retorting 
and  refining  works  could  be  established  without 
any  difficulty.  The  goal  aimed  at  is  some  400,000 
tons  of  oil  fuel  per  annum,  and  some  6  or  7  million 
gallons  of  petrol,  besides  intermediate  oils. 

(II.)  The  urgent  importance  at  the  present 
juncture  of  increasing  the  count  ry's  oil-fuel  supplies 
is  emphasised,  and  the  question  of  the  relative 
advantages  of  high-  and  low-temperature  carbon- 
isation of  coal,  etc.,  discussed.  High-temperature 
treatment  is  necessary  for  the  production  of  benzol 
and  other  aromatic  compounds  required  for  the 
manufacture  of  high  explosives,  but  the  yield  of  oil  is 
low.  Low-temperature  carbonisation  on  the  other 
hand  gives  a  maximum  yield  of  oil,  but  aromatic 
compounds  are  absent.  By  passing  steam  through 
coal  as  it  is  being  carbonised  at  a  high  temperature 
in  vertical  retorts,  considerably  larger  yields  of 
gas  and  tar  are  obtained,  but  the  tar  contains  very 
little  benzol  and  toluol. 

(III.)  The  methods  employed  in  the  testing  of 
cannel  coals  for  yield  of  oil  aie  described,  and  the 
nature  and  refining  of  the  crude  oil  discussed. 
The  results  of  several  tests  are  given.  Crude 
cannel  oil  has  the  following  properties  : —  Sp.  gr., 
0-887  to  1000:  sulphur,  0-4  to  11%;  setting 
point,  5°  to  30°  C.  ;  water,  after  partial  separation, 
1  to  4%  ;  calorific  value  of  drv  oil,  9-550  to  9-655 
cal.  per  gnu.  (17,190  to  17,379  B.Th.TJ.  per  lb.). 
The  following  fractions  are  obtainable  by  refining : — 
Benzine,  approximately  3%,  sp.  gr.  about  0-740 
to  0-750.  with  a  final  boiling  point  of  170°  C. 
Intermediate  oil,  approximately  12%,  sp.  gr.  about 
0-800,  flash  point  about  S0°  F.  ;  such  an  oil  would 
be  an  excellent  light  fuel  for  tractors,  etc.  Navy 
fuel  oil,  approximately  50  to  60%,  sp.  gr.  about 
0-870,  flash  point  over  170"  P.,  and  setting  point 
below  25°  F.  Paraffin  scale,  variable,  averaging 
approximately  3  to  4%.  Pitch,  hard  or.  soft  as 
required,  more  bituminous  in  character  than  coal- 
tar  pitch,  and  at  the  worst,  mixed  with  oil,  would 
produce  a  works  fuel. — T.  St. 
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Improvements  in  apparatus  for  thr  manufacture  of 
concentrate!  ammonia  liquor.     Greaves.  Se#  VI I. 

Patents. 

Cokc-orens.  D.  Campbell  and  C.  Goodyear. 
Vancouver,  B.C.,  Canada.  Er.g.  Pat.  112.067. 
Jan.  12,  1917.     (Appl.  No.  629  of  1917.) 

A  space  is  formed  beneath  the  floor  of  a  coking 
chamber,  communicating  on  the  one  hand  by 
means  of  parallel  interspaces  with  the  chamber 
and,  on  the  other,  by  means  of  a  floor  sloping  to 
an  aperture  covered  by  a  grating,  with  means  for 
inducing  draught.  The  space  is  filled  with  a 
permeable  mass  of  finely-divided  material,  such  as 
gravel  or  rock,  and  trap  channels  may  be  provided 
to  remove  condensed  liquid  products. — J.  E.  C. 

Coke-oven.  L.  Wilputte,  New  Rochelle,  N.Y. 
U.S.  Pat.  1,253,760,  Jan.  15,  1918.  Date  of 
appl.,  May  2,  1917. 

Regenerators  are  placed  below  each  half  of  the 
coking  chamber  and  parallel  thereto.  Air  and  gas 
are  supplied  to  the  regenerators  alternately,  and 
each  regenerator  is  provided  with  a  separate  waste 
gas  outlet.  One  set  of  regenerators  is  connected 
by  conduits  to  a  common  flue,  the  alternate  set 
being  similarly  connected  to  a  second  main  flue. 

—J.  E.  C. 

Coke-oven.     J.     E.     Hubbell,     Philadelphia.     Pa., 
Assignor  to   L.   Wilputte.   New   Rochelle.   N.Y. 
U.S.   Pat.    1.254,007,   Jan.    15.    1918.     Date   of 
appl.,  June  14,  1917. 
The  regenerators  are  situated  under  each  half  of 
the  heating  wall  of  the  coke-oven  and  parallel  to  the 
same.     Two  passages  communicating  longitudin- 
ally with  the  base  of  the  regenerators  are  provided, 
with  means  for  supplying  fluid  to  be  preheated  to 
one.   and   for  withdrawing  u.iste  gases  from   the 
other.— J.  E.  C. 

Gas  producers.  T.  R.  Wollaston.  Manchester. 
Eng.  Pat,  113,025,  Mar.  19.  1917.  (Appl.  No. 
3964  of  1917.) 

A  gas  producer  is  divided  at  or  about  the  position 
of  the  grate  into  two  or  four  distinct  sectors,  each 
provided  with  one  or  more  pairs  of  crusher  rolls 
movable  independently.  The  crushed  clinker  from 
these  rolls  falls  into  a  water-lute  and  is  propelled 
by  wafer  jets  to  a  desirable  part  of  the  plant  for 
removal. — J.  E.  C. 

Gases  :    Generation  of  [by  electrolysis]  for  use 

in  infernal  combustion  engines.  G.  C.  Colona, 
Kelso,  Scotland.  Eng.  Pat,  113.048.  Mav  21, 
1917.     (Appl.  No.  7274  of  1917.) 

A  liquid,  e.g.,  water,  is  decomposed  by  the  action 
of  an  electric  current  passing  between  two  elec- 
trodes, one  in  each  section  of  a  divided  receptacle. 
The  gases  from  one  section  escape  to  the  atmos- 
phere, whilst  those  from  the  other  section  are 
conducted  to  the  combustion  chamber  of  the 
engine. — J.  E.  C. 

Gas  producers.  J.  Stewart.  Glasgow.  Eng.  Pat. 
113.182.  Apr.  10,  1917.  (Appl.  No.  4982  of 
1917.) 

In  a  suction  or  pressure  gas  producer,  the  upper 
part  consists  of  an  outer  casing,  5,  with  a  refractory 
lining,  1,  resting  on  an  annular  plate,  0,  and  pro- 
vided with  the  usual  inlet  and  outlet  openings. 
The  conical  base.  8,  may  be  built  up  of  a  number 
of  plates  attached  to  the  ring,  9,  which  forms  one 
member  of  a  ball  bearing  and  also  carries  worm 
teeth  so  that  it  may  be  slowly  rotated  by  the 
worm,  11,  operated  by  hand  or  power.  The  base, 
8,  is  also  provided  with  two  or  more  grates,  14, 
with  inclined  sides  and  having  slots  so  arranged 
that  air  or  a   mixture  of  air  and  steam  passing 


through  them  tends  to  pass  over  the  inner  surface 
of  the  base,  8.  One  or  more  water-cooled  pokers, 
19.  having  projecting  arms,  20,  are  supplied  with 
water  by  the  pipe,  21.  The  lower  part,  15,  of  the 
casing  is  conical  and  dips  into  the  water  in  the 
t  rough,  17.      Air  mixed  with  steam  produced  in  the 


chamber,  b,  enters  the  producer  at  the  lower  edge 
of  the  base  piece,  8,  and  through  the  grates,  14. 
In  a  modification  an  annular  opening  is  also 
provided  between  the  ring.  9,  and  annular  plate,  6, 
forming  an  additional  communication  between  the 
chamber,  b,  and  the  producer  chamber. — W.  F.  F. 

Gas  producers,  furnaces,  and  the  like;    Mechanical 

it, tiers  for .     E.   W.   Harvey,   London,  and 

E.     N.     Wright,     Wolverhampton.     Eng.     Pat. 
113,203,  May  10,  1917.     (Appl.  No.  6626  of  1917.) 

In  an  apparatus  suitable  for  feeding  fuel  mechanic- 
ally to  circular  gas  producers,  furnaces,  and  the  like, 
the  fuel  contained  in  a  hopper  is  distributed  by  an 
oscillating  circular  valve  of  known  form  into  an 
open-ended  oscillating  and  revolving  shoot  which 
delivers  it  into  the  furnace.  The  distributing 
shoot  is  oblong  in  horizontal  cross-section,  and  is 
supported  near  its  upper  end  by  horizontal 
trunnions  journalled  in  the  wall  of  a  hollow 
cylinder  surmounting  the  mouth  of  the  furnace 
The  cylinder  is  provided  with  annular  water  seals 
at  the  to]),  where  it  engages  with  the  supporting 
framework  of  the  distributing  valve,  and  at  the 
bottom,  where  it  engages  with  the  top  of  the 
furnace.  The  hollow  cylinder  is  rotated  slowly 
and  the  trunnions  carrying  the  distributing  shoot 
are  oscillated.  The  fuel  is  thus  distributed  by  the 
shoot  during  its  oscillation  over  a  diameter  of  the 
furnace,  and  the  plane  of  oscillation  of  the  shoot  is 
gradually  rotated  so  as  to  cover  the  whole  cir- 
cumference of  the  furnace. — W.  F.  F. 

Gas  producer.  II.  J.  Ambruson,  Assignor  to 
Morgan  Construction  Co.,  Worcester,  Mass. 
U.S.  Pat.  1,252.612.  Jan.  8,  101S.  Date  of 
appl..   Jan.   25,    1915. 

A  gas  producer  comprises  a  fuel  shell,  and  blast- 
distributing  means  consisting  of  hollow  radial 
arms  in  communication  with  an  annular  blast - 
distributing  member.  The  shell  and  blast-dis- 
tributing  means   rotate    in    unison. — J.  E.  C. 
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Tin  risen  burner*.  Fletcher.  Russell  and  Co.,  T,  W. 
Fletcher,  an, I  \\.  Hanks.  Warrington.  Eng. 
Pat.  113,069,  Aug.  18,  I'M  7.  (Appl.  N'o. 
11,879  of  1!U7.) 

\  device  for  regulating  the  u-as  supply  and  ad- 
justing the  area  of  the  nipple  orifice  of  n  Bunsen 
burner  comprises  a  casing,  a,  a  nipple,  •'».  a  Bliding 


Oil;     Apparatus    for    dehydrating 
Pollak,      San       Francisco,      Cal. 


R.     R. 
I'.s.     Pat. 


non-rotal  ing  stem,  <l.  a  nut .  e,  a  pyramidal  portion, 
/■.  adapted  to  co-act  with  an  orifice  of  corres- 
ponding shape,  and  supporting  wings,  o. — J.  E.  < '. 

Gas  burners  fur  furnaces.  Fletcher,  Russell  and 
Co.,  Ltd..  T.  W.  Fletcher,  and  .1.  II.  Singleton. 
Warrington.  Eng.  Pat.  113,230,  Sept.  21, 
1917.     (Ai.pl.    No.    13,583  oi    1917.) 

The  mixture  tube  of  a  gas  burner  for  furnaces  is 
provided  with  two  or  more  fan-shaped  nozzles 
pro  terally,   arranged    in   line   or   "stag- 

gered," and  spaced  close  toget  her  along  the  tube. 

\Y.  V.  F. 

Hydrocarbon  oils  and  spirits;  Refining  — .  J. 
Nelson,  Glasgow.  Eng.  Pat.  113,131,  Feb.  6, 
1917.     (Appl.  No.  ISfil  of  1917.) 

Hydrocarbon  oils  and  spirits  obtained  by  crack- 
ing .  solar  oil.  and  other  heavy  hydro- 
are  decolorised,  deodorised,  and  the  ten- 
dene]  to  develop  gumminess  removed,  bj  treating 
them  with  an  unsal arated  fatty  oil  such  as  linseed, 
cotton,  rape',  or  other  oil,  with  or  without  phos- 
phoric acid.  For  example,  volatile  hydrocarbons 
boiling  below  150  ('..  obtained  by  cracking  kero- 
sene, are  mixed  with  2b",,  of  raw  linseed  oil.  and 
the  mixture  is  distilled.  The  residue  in  the  still 
may  be  used  for  treating  a  further  quantity  of 
spirit.  In  a  modification,  a  heated  chamber 
containing    pumice    soaked    in    Unseed    oil.    or   a 

heated     t<..\er    down     which     linseed    nil     Hows,     is 

interposed  between  the  still  and  condenser.  A 
second  purifying  chamber  containing  pumice  and 
phosphoric  acid  may  also  be  interposed  between 

t  he  linseed  oil  chandler  and  t  he  condenser.   Further 

purification  may   he  effected   ' iy  storing  the  treated 

hydrocarbon  over  water  containing  0-5%  of 
caustic  soda,  or  bj  passing  the  vapours  over  soda- 
lime  heated  to  a  temperature  above  tie-  con- 
densing point  of  tin'  vapours.  Hydrocarbons 
taining  constituents  boiling  up  to  250  <'.  may 
he  treated   by   this  process,  with  or  without 

the  use  of  a  dephlegmator  to  separate  the  lighter 
fractions  of  the  clacked  oil.      \\".  !■'.  I<\ 

Light  oils  ;    Art  of  recovering [from  gas].     R. 

15.  Parker,  Assignor  to  Semet-Solvay  Co., 
Solvay,  N.Y.  I'.s.  Pat.  1,252,481,  Jan.  8, 
lllls.       Date  of  appl..  .Mar.  6,  1916. 

i  IOHT  oil  vapours  are  absorbed  from  gas  by  a 
solvent  oil.     The  volatile  components  of  this  oil 

ue  distilled  "if.  the  more  volatile  compounds 
rated  From  the  heavier  distillates  including 
the  olelines,  and  the  latter  purified  with  sulphuric- 
acid   and    re-distilled. — J.  E.  C. 


1,254,2'  I.  .Ian.  22. 1  tils.  Date  of  appl.,  July6,  1914. 
From  a  perforated  partition  in  a  vessel,  oil  drips 
on  to  a  horizontal  series  of  perforated  plates  and 
thence  flows  on  to  coils  of  steam  pipes.  The  supply  of 

steam  can  he  controlled  h\  hand  and  h\  thermo- 
static in.  ans.       Below  the  pipes  is  a   vertical  series 

of   inclined,   perforated   drip   plates,   below   which 

are  other  coil-  of  steam   pipes.      The  vessel  is  also 

provided   with  a   cooling  chamber  and  a  conduit 

containing  means   for   heating   I  he  air  I  herein,    and 

a  condense]  leads  from  above  the  cooling  chamber 
to  a  centrifugal  blower  of  regulated  speed,  whilst 
another  conduit   containing  two  condensers  with 

receiving  chambers  leads  from  an  upper  portion 
of  the    v  e-sel    to   the   blower. L.    \.  C. 

Gas-producer  plants  :    Generator  for        — .     w.   II. 

Ulen,  North  Fremantle.  W.  Australia.  I'.S. 
Pat.  1. 2.")  1.1  (17,  .Ian.  22.  litis;.  Date  of  appl., 
.Inly  27.  1915. 

SEE  Eng.  Pat.  10,881  of  1915;    this  J.,  Dili;,  1003. 

Process  and  apparatus  for  calcining  and  roasting 
certain  ores  \bii  means  of  exhaust  gases  (nun  gas 
engines'].     Fug.   fat.   105,915.     See  N. 

Process  for  tin-  manufacture  of  drying-oils  [from 
kerosene},     i'.s.    Cat.    1,254,866.    See    XIII. 


IIb.— DESTRUCTIVE    DISTILLATION  ; 
HEATING  ;  LIGHTING. 

.1  new  British  oil  industry.     Craig  and  others.     ,Sce 
IlA. 

Patent?. 

Charcoal;  Production  of  decolorising .       R.  von 

Ostrejko.  Cracow,  Austria.  Eng.  1'at.  106,089, 
Apr.  :;.  11H7.  (  \ppl.  No.  1813  of  1917.)  Under 
Int.  Cony..  May   1.  1916. 

POWDERED  charcoal  is  heated  in  a  retort,  and 
steam,  superheated  by  the  waste  gases  of  the 
furnace,  is  admitted  at  the  top  of  the  retort.  The 
gases  thereby  generated  pass  from  the  bottom  of 
the  retort  to  the  heating  furnace  in  which  they 
are  burnt  with  a  regulated  supply  of  air.  After 
treatment  with  the  steam  a  portion  of  the  charcoal 
is  removed  from  the  retort  proper  and  further 
heated  ill  boxes  in  the  hearth  of  the  heating 
furnace,  whilst  a  corresponding  quantify  of  fresh 
charcoal  is  supplied  to  the  retort. — J.  E.  C. 

Tee/.-    Distillation  of .     G.  E.  Heyl,  London. 

Eng.  Pat.  113,012,  Feb.  22,  1917.  (Appl.  No. 
2ti:J0  of  1917.) 

To  obtain  a  greater  yield  of  oil  from  coal,  it  is 
soaked  in  about  10%  of  its  mass  of  mineral  or 
coal-tar  Oil,  and  after  distillation  up  to  about 
200  C.  an  additional  10".,  is  added  and  the 
distillation  continued  up  to  a  temperature  of  about 
100°  C— J.  E.  C. 

Bituminous  coal;    Destructive  distillation   of . 

F.  C.  Blvthe,  Soulhsea.  Hants.  Eng.  Pat. 
113,079,  Oct.  29.  1917.  (Appl.  No.  15,728  of  1917.) 

THE  distillation  is  carried  out  at  a  comparatively 

low  temperature,  under  pressure,  on  coal  to  which 

heavy  hydrocarbon  oil  has  been  added,  whereby 
the  production  of  hydrocarbon  oils  is  favoured 
at,  the  expense  of  permanent  gas  (see  Eng.  Pat. 
19,750  of  1914,  this  J.,  1915,  L046).  When  the 
suitable  temperature  has  been  attained  the 
pressure  is  released  and  the  distillation  completed 
at  atmospheric  pressure  or  under  a  vacuum. 

—II.  .1.  II. 
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Anti-cathode.    F.  W.  TCellv,  Philadelphia,  Fa.    U.S. 

Pat.    1,251,700,   Jan.   29,   1918.     Date  of  appl., 

Sept.  30,  1916. 
Ant  iron-nickel  alloy,  having  a  coefficient  of 
linear  expansion  approximately  equal  to  that  of 
tungsten,  is  used  as  the  anti-cathode,  and  a 
refractory  member  of  tungsten  is  welded  directly 
to  the  mass. — B.  X. 


ffl.— TAR  AND  TAR  PRODUCTS. 

Toluol    recovery    and    standards    for    gas    quality. 
YIcBride.     See  IlA. 

Intensive  toluol  production.  1.  Proposed  improve- 
ments in  the  absorbing  and  stripping  process. 
Lichtenthaeler.     See  IlA. 

A    simple   method   of  manufacturing  crude   benzol. 
Greaves.     See  IlA. 

Influence  of  different  compounds  on  the  destruction 
of  monosaccharides  by  sodium  hydroxide  and  on 
the.  inversion  of  sucrose  by  liydrochloric  acid. 
III.  Constitutional  formulae  of  the  hydroxy- 
benzoic  acids  and  of  sulphanilic  acid.  Waterman. 
Sec  XVII. 

Process  for   deodorisation    of  the    cresols.       Couch. 
See  XIXb. 


Patent. 

Art  a f  recovering  light  oils  [from    gas]. 
1,252,481.     See  IIa. 


U.S.   Pat. 


IV.— COLOURING  MATTERS  AND  DYES. 

Dyes  of  the  \-2-phthaloylacridone  ["  anthraquinone- 
acridone  "]  series.  F.  Ullmann  and  P.  Dootson. 
Per.,   1918,  51,  9—24. 

New  acridone  dyes  have  been  obtained  by  con- 
densing 1-aminoanthraquinone  with  the  methyl 
ester  of  a  substituted  o-chlorobenzoic  acid,  hydro- 
lysing  the  ester  so  formed,  and  treating  the  free 
o-anthraquinonylaminobenzoie  acid  with  con- 
centrated sulphuric  acid.  The  parent  1.2-phthaloyl- 
acridone  (always  designated  "  anthraquinone- 
2.1-acridone  "  by  Ulimann)  can  also  be  obtained 
most  readily,  from  methyl  o-chiorobenzoate,  by 
this  method.  6-Amino-1.2-phthaloylacridone 
CO KTT 

|—  CO 

CO  XII, 

crystallises  in  bluish-violet  tablets,  and  dyes 
cotton  in  a  hydrosulphite  vat  the  same  shade, 
whereas  the  unsubstituted  phthaloylacridone 
gives     reddish-violet     shades.  6-Methoxy-1.2- 

phthaloylacridone  forms  small,  violet  leaflets,  and 
gives  a  vat  of  the  same  colour.     7-]\Iethoxy-1.2 
phthaloylaeiidone  separates   as   a   wine-red    mass 
of  needles,  and   dyes  cotton  red.      1.2-Phthalovl- 


CO 


V.— FIBRES  ;    TEXT1XES  ;    CELLULOSE  ; 
PAPER. 

Aeroplane  dopes.     Esselen,  jun.     See  XIII. 

Patents. 

Flax   fibre  ;     Process    and    apparatus   for    treating 

[decorticating] .     A.  Meiro,  Moscow.      Eng. 

Pat.   113,285,  Jan.  26,  1916.     (Appl.  No.  1224 
of  1916.) 

Flax  fibre  obtained  from  dry  flax  straw  or  from 
wet  steeped  or  dew-retted  flax  is  broken  by 
passing  between  smooth  horizontal  rollers. 
Separate  bundles  of  the  fibre  are  then  folded  in 
half  and  the  bundles  tied  tightly  with  string, 
pushed  into  horizontal  tubes  attached  to  the 
vertical  shaft  of  the  apparatus  and  secured  on 
hooks  therein.  The  apparatus  consists  of  a 
vertical,  jacketed  cylinder  with  a  central  shaft 
carrying  brackets  to  which  the  horizontal  tubes 
already  mentioned  are  attached,  those  tubes 
near  the  centre  being  larger  in  diameter  than  those 
further  away.  The  tubes  are  provided  with  small 
turbines  at  one  end,  and  the  hooks  to  which  the 
flax  is  attached  are  fixed  on  the  vanes  and  axes 
{  of  the  turbines.  When  the  tubes  are  filled  with 
flax  the  vessel  is  charged  with  water  and  crude 
linseed  oil,  or  with  water  alone,  and  the  shaft 
is  caused  to  rotate.  The  heated  liquid  passes 
through  the  tubes  parallel  with  the  flax  fibre  and 
causes  the  turbines  together  with  the  attached 
bundles  of  flax  to  rotate  within  the  tubes.  The 
refuse  is  thus  detached,  and  is  separated  from  the 
discharged  liquid  by  sieves.  Subsequently  the 
cleaned  fibre  is  drained  and  then  dried  by  circulat- 
ing air  tlirough  the  tubes. — J.  F.  B. 

Paper-making  and  the  like  ;    Automatic  sleam  con- 
trol mechanism  for  the  drying  cylinders  used  in 

.     C.    Stickle,    Indianapolis,    Ind.,    U.S.A. 

Fng.  Pat.  113,240,  Sept.  25,  1917.     (Appl.  No. 
13,803  of  1.917.) 

Thtc  sheet  of  paper  to  be  dried  passes  in  zig-zag 
form  over  a  series  of  heated  cylinders,  portions  of 
two  cylinders,   11,   being  shown.     A   spindle,  32, 


0.7-benzoacridone  forms  dark'  violet  needles, 
gives  a  green  vat,  and  dyes  cotton  bluish- violet, 
whereas  the  isomeric  5.6-benzo-coniponnd, 
"  Indanthrene  Red  B.N.  extra  "  of  Ger'.  Pat. 
237,236  (this  J.,  1911,  1153),  dves  red  shades. 
(See  also  J.  Chem.  Soc,  April,  1918.) — J.  C.  W. 


mounted  in  a  fixed  bearing  sleeve,  30,  carries  the 
two  arms,  33,  36,  of  a  bell-crank  lever.  The  arm. 
33,  is  provided  with  a  roller  which  rests  on  the 
sheet  of  paper,  1 2,  as  it  passes  through  the  machine, 
and  the  arm,  36,  passes  through  an  elongated 
opening  in  the  spindle,  43,  of  a  valve,  19,  in  the 
pipe,  IS.  Stops,  37,  on  an  extension  of  the  arm, 
36,  are  provided  to  limit  the  movement  of  the  arm 
Pressure  water  is  supplied  to  the  pipe,  18,  and 
operates  a  reducing  valve  in  the  main  which  sup- 
plies steam  to  the  drying  cylinders.     When  the 
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■sheet.  12,  is  too  damp  it  says  downward  and  the 
arm.  ;{;t,  follows  it.  tending  to  close  the  valve.  1!). 
ITie  pressure  water  which  holds  the  Bteam  reducing 
valve  in  reducing  position  IS  tlms  eut  otT,  and  the 
i  iducing  valve  allowed  to  open  to  admit  more 
•  n  t<>  the  drying  cylinders.  When  the  paper 
is  relatively  dry,  it  contracts,  the  arm.  38,  moves 
upward,  and  the  valve,  19,  opens,  admitting 
pressure  water  to  close  the  reducing  valve,  duis 

diminishing  the  supply  of  steam  to  the  drying 
cylinders. — \V.  1\  F. 

Paper  and  fabrics  [embossing  paper] :   Process  and 

apparatus  for  covering  witli  metal  foil.     V. 

T.seheik..  Fiirth.  Bavaria.  Eng.  Pat.  113,297, 
Jan.  in.  HUT.  (Appi.  No.  818  of  1917.) 
PAPER  is  coated  with  a  resinous  adhesive  which 
only  acquires  its  maximum  adhesiveness  at  a  high 
temperature  or  under  the  actian  of  volatile 
solvents ;  it  is  then  passed  over  a  stretching  cylin- 
der on  to  a  heated  support  and  the  foil  is  applied 
to  the  sticky  surface  of  the  paper  and  attach)  d 
thereto  by  a  pressure  roller  or  polished  steel  press- 
plate,  preferably  cooled  with  water.  Sheets  of 
foil  may  be  applied  by  hand  with  intermittent 
feeding  of  the  paper,  using  a  horizontal  healed 
support,  or  rolls  of  foil  may  be  applied  mechanically 
"by  continuous  feeding  against  the  paper  stretched 
on  a  heated  cylinder  and  pressed  by  means  of  a 
water-cooled  pressure  roll  also  in  contact  with  the 
cylinder.     Embossing    paper  is  made  by  covering 

the  metal  side  of  the  coated  paper  with  a  second 

coating  of  adhesive  of  greater  adhesive  strength 

than  the  Drst,  so  that,  when  applied  to  a  founda- 
tion by  the  pressure  of  a  heated  die,  the  foil  adheres 
to  the  foundation  and  is  released  from  the  paper- 
backing  in  the  same  operation. — J.  F.  B. 

-     .     ami    process   oi   making   same    [from   starch]. 
U.S.  Pat,   1,253,397.     See  XVII. 


VI.— BLEACHING  ;  DYEING  ;  PRINTING  ; 
FINISHING. 

Patents. 

Bleaching,  scouring,  and  decorticating  fabrics  or 
fibrous  matter.  A.  I'oulson,  Widnes.  U.S.  Pat. 
1,25 1, 727, Jan.29,1918.  Pate  of  appl.,Feb.l2,1917. 

SHE  Eng.  Pat.  104,018  of  191(5  ;   this  J.,  1917,  383. 

Di/eina.  H.  II.  Kelsev,  Assignor  to  N.  Malcolm- 
son,"  London.  U.S.  Pat.  1,254,810,  Jan.  29, 
l'.»18.     Date  of  appl.,  June  4,  1917. 

See  Eng.  Pat.  107,605  of  1916  ;  this  J.,  1917.  960. 

Size  and  process  oi  making  same  [from,  starch].    U.S. 
Pat.  1,253,397.     See  XVII. 
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to  oxides  of  nilrogi  n. 


\n  :   ( >  cidaiion  of 
\V.  0.  Adam.     ('hem.  Trade  J..  1918.62,  181— 1*2. 

Wilton  and  Davis  studied  this  reaction  in  190S 
at  the  gas  v  oiks  at  Beckton,  both  on  the  laboratory 
and  works  scale,  but  until  1917  the  relative  prices 
of  nitre  and  ammonia  prevented  its  commercial 
a  1 1]  plication  for  the  manufacture  of  nitric  acid.  Since 
\i  t.  KMT.  several  sulphuric  acid  plants  on  the 
works  have) n  supplied  with  nitrous  gases  pro- 
duced by  oxidation  of  ammonia  instead  of  by  the 
us.-  of  nitre  pots.  Early  experiments  showed 
that  the  catalyst  i-  best  used  in  the  form  of  a  wad 
of  platinum  gauze,  .1  in.  thick.  The  reaction  is 
started  by  inserting  a  plug  carrying  an 
electrically  heated  spiral  close  up  to  the  gauze. 


The  ammonia  air  mixture,  which  is  normally 
1  :  10,   is  temporarily   enriched    until   I  he   reaction 

is  in  active  progress,  when  the  beat  of  the  reaction 

suffices.  The  time  of  contact  of  the  mixture  with 
the  catalyst  was  estimated  at  00046  Sec.  at  6110°  C. 
The  oxidation  of  ammonia  must  be  complete  as 
any  remaining  unconverted  will  react  with  the 
oxides  of  nitrogen  formed  producing  free  nitrogen. 

A  minimum  time  <>f  contact  is  thus  necessary, 
and  it  must  be  in  one  stage  so  thai  oxides  of 
nitrogen  will  not  be  in  contact  with  unchanged 
ammonia.  Four  layers  of  platinum  gauze  in 
the  wad  sufficed  and  no  advantage  was  secured 
by  thi'  use  of  more.  The  yields  in  the  works  were 
checked  by  absorption  of  the  oxides  of  nitrogen 
in  sulphuric  acid  of  141"  T.  tsp.gr.  1-72)  ami  came 
up  to  those  obtained  in  small  scale  plant. — H.J.H. 

Nitrogen    problem    in    Switzerland.     I*.    A.    Guye. 
Schweiz.  Chem.-Zeit.,  1918,  2,  3—6. 

Op  the  processes  of  nitrogen  fixation  discussed 
in  the  recent  United  States  report  (this  .1.,  Ill  17. 
1081 — 1085),  the  arc  process  is  considered  most 
suitable  for  Swiss  conditions  as  water  power  is 
plentiful  and  the  process  requires  practically  no 
imported  raw  material.  The  annual  national 
requirements  are  estimated  at  5000  tons  of  nitric 
acid  and  5000  tons  of  nitrate  fertilisers,  which 
together  would  require  about  20,000  kilowatts 
or  27,000  H.P.,  whilst  the  available  w.  ter 
power  in  the  country  is  about  2  million  H.P.  The 
necessity  for  transporting  nitric  acid  could  pro- 
bably be  obviated  by  collecting  the  oxides  of 
nitrogen  from  the  arc  gases,  not  by  absorption 
in  water  but  in  the  form  of  liquid  nitrogen  per- 
oxide. This  boils  at  20°  0.  and  can  be  transported 
in  sheet  iron  tanks  and  converted  directly  into 
96%  nitric  acid  by  means  of  water  and  air  at  the 
centres  where  the  acid  is  required.  The  arc 
process  could  probably  be  made  to  supply  the 
.Swiss  demand  for  ammonia,  estimated  at  about 
800  tons  NH„  for  recent  laboratory  experiments 
show  that  gaseous  nitric  acid  can  be  reduced  to 
ammonia,  to  the  extent  of  70%,  by  means  of 
hydrogen  and  finely  divided  nickel,  at  tempera- 
tures between  250°  and  300°  C.  and  at  atmospheric 
pressure  — J.  H.  L. 

Ammonia  liquor;    Improvements  in  apparatus  for 

the  manufacture  of  concentrated .  W.  Greaves. 

Coke-Oven    Managers'    Assoc,    Feb.    23,    1918. 
Gas  J.,  1918,  141,  398. 

Since  the  outbreak  of  the  war  there  has  been  a 
great  demand  for  concentrated  ammonia  liquor 
containing  a  minimum  of  25%  NH3  and  a  maxi- 
mum of  0'5  %  U2S,  as  against  a  pre-war  standard 
of  about  16  to  18%  NH3.  The  apparatus  required 
for  the  former  consists  of  an  ammonia  still  and 
its  accompanying  lime  still,  large  enough  to 
deal  with  the  various  ammonia  liquors  sent  to 
them,  and  to  allow  the  added  lime  to  combine 
with  sufficient  hydrogen  sulphide  to  satisfy  the 
final  test,  at  the  same  time  removing  as  much 
carbon  dioxide  and  cyanide  as  possible.  In 
addition  a  still  is  required  to  expel  a  portion 
of  the  hydrogen  sulphide,  ami  some  means  of  con- 
densing  the  excess  of  steam  in  the  ammoniacal 
vapours.  The  author  describes  a  method  of  con- 
verting a  sulphate  of  ammonia  plant  into  a  con- 
centrating plant.  The  change  necessitated  the 
provision,  in  addition  to  three  ammonia  stills 
already  installed,  of  an  ammonia  still,  lime  still. 
and  two  reflux  coolers,  together  with  pumps, 
piping,  etc.  The  incoming  gas  liquor  passes 
through  a  reflux  condenser,  cooling  the  vapours 
from  the  still,  and  becoming  itself  heated  to  about 
71°  C.  It  then  passes  to  one  of  the  old  stills 
where  it  meets  a  little  live  steam  on  its  way 
down  the  still,  the  aim  being  to  drive  off  a  maxi- 
mum of  hydrogen  sulpiride  and  carbon  dioxide, 
with  a  minimum  of  ammonia.    The  original  liquor 
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contains  0-75  %  NH,  and  0-23%  H2S  and  the  partly 
desulphurised  liquor  contains  0'69%  NHj  and 
0-15%  H2S,  so  that  35%  of  the  latter  is  removed 
at  the  expense  of  8  %  of  the  ammonia.  This  figure 
can  be  improved  but  only  by  increasing  the 
ammonia  content  of  the  waste  gases  passing 
to  a  special  scrubber.  As  the  quantity  of  am- 
monia passing  thence  to  the  ammonia  still  is 
limited  by  the  amount  of  hydrogen  sulphide 
which  can  be  extracted  in  the  lime  still,  it  is  a 
mistake  to  work  with  strong  gas  liquor  when 
making  concentrated  liquor.  At  the  plant  referred 
to,  water  was  added  in  the  scrubbers  to  bring  the 
ammonia  content  down  to  0'7%.  The  waste 
gases  from  the  desulphuriser  consist  of  hydrogen 
sulphide,  hydrocyanic  acid,  and  carbon  dioxide, 
along  with  their  ammonia  compounds.  A  small 
steam  jet  in  the  outlet  pipe  assists  in  overcoming 
troubles  due  to  deposits  of  ammonium  carbonate. 
The  partly  desulphurised  liquor  passes  on  to 
the  lime  still,  and  it  has  been  found  advantageous 
to  allow  the  entry  from  the  lime  still  into  the 
ammonia  still  to  be  made  higher  than  in  the  case  of 
ammonium  sulphate  manufacture,  to  allow  more 
time  for  the  lime  to  act  on  the  ammonium  car- 
bonate :  in  addition  more  lime  is  required.  The 
ammonia  and  steam  from  this  still  pass  through 
the  first  reflux  cooler  to  extract  some  of  the 
water  vapour  and  thence  through  a  second  reflux 
cooler  and  final  condenser,  the  finished  product 
showing  an  average  of  28  to  29%  NH3  and  0'20% 
II 2S.  The  temperatures  at  the  control  points 
of  the  plant  are  : — Gas  liquor  entering  first  reflux 
condenser,  15°  C.  ;  liquor  entering  desulphuriser. 
71    C.  ;     vapours   leaving   desulphuriser,    77°  C. 

—J.  E.  C. 

Potash  and  oiher  constituents  :    Extraction  of  - 


from sea  water  bittern.   .T.  H.  Hildebrand.   J.  Ind. 

Eng.  Chem.,  1918,  10,  96—105. 
Around  San  Francisco  Bay  140,000  tons  of  salt 
is  produced  annually  by  the  solar  evaporation 
of  sea  water.  The  salt  is  accompanied  by  3000 
tons  of  potassium  chloride  and  still  larger  quantities 
of  magnesium  salts  which  are  now  wasted.  The 
possibilities  of  recovering  this  potash  from  the 
bitterns  remaining  after  the  removal  of  salt  are 
discussed  in  the  light  of  van't  Hoff's  studies  of 
oceanic  salt  deposits.  It  appeared  that  if  the 
evaporation,  crystallisation,  and  filtration  of  the 
bittern  were  carried  out  at  a  high  temperature, 
magnesium  chloride  and  sulphate  and  salt  could  be 
separated  almost  Iree  from  potassium  salts,  while 
the  potassium  chloride  would  become  concen- 
trated in  the  mother  liquor.  On  cooling  the 
mother  liquor,  carnallite  (K(  1,  MgOl  ,611 ,0 )  crystal- 
lises, and  by  extraction  with  a  limited  quantity 
of  water,  magnesium  chloride  passes  into  solution 
and  potassium  chloride  is  left.  In  practice  it  is 
recommended  to  concentrate  the  mother  liquor 
from  solar  evaporation  pans  until  its  boiling  point 
is  120°  0.  and  its  sp.  gr.  135  at  the  boiling  point. 
The  solid  should  be  separated  from  the  hot  liquid 
by  settling  in  a  steam  jacketed  tank  and  by 
centrifuging  the  precipitate  hot.  The  mother 
liquor  is  cooled  to  allow  carnallite  to  crystallise. 
From  the  latter  magnesium  chloride  is  extracted, 
using  water  equal  to  about  one-half  the 
weight  of  the  carnallite,  and  potassium  chloride 
crystals  are  left.  The  methods  of  recovering  the 
sulphate  and  chloride  of  magnesium  and  bromine 
are  discussed.  Attention  is  drawn  to  a  similar 
process  proposed  by  Nishimura  (J.  Chem.  Ind. 
Tokyo,    1917,    20,    587;    this   J.,    1917,    1040.) 

— H.  J.  H. 

Cement  mill  dust;    Direct  heat  treatment  of to 

increase    its   u-aier-solublc   content.     A.    R.    Merz. 
J.  Ind.  Eng.  Chem.,  1918,  10,  106 — 109. 
The  character  of  the  flue  dust  from  cement  kilns 
using    the    Cottrell   precipitator  differs  according 


to  the  fuel  used.  In  one  works  using  oil-fired 
kilns,  92  %  of  the  potash  in  the  dust  was  soluble  in 
water.  From  two  coal-fired  plants  the  proportion* 
of  water-soluble  potash  were  only  60%  (A)  and 
41%  (B).  A  further  proportion  of  the  potash 
which  could  be  extracted  by  .1",,  hydrochloi'ic  acid 
is  classed  as  "  slowly  soluble."  This  has  been 
usually  regarded  as  due  to  re-combination  of  potash 
with  the  ash  of  the  coal  used  as  fuel.  NesteU  and 
Anderson(this  J.,  1917,  926)  state  that  on  extraction 
for  10  horns  with  boiling  water,  it  becomes  soluble. 
Porter  (Portland  Cement  Assoc,  Chicago,  Sep., 
1917)  claims  that  the  addition  of  salt  to  the  charge 
pre  vents  re-combination  of  the  potash.  Ross  (this 
J.,  1917,  642)  has  shown  that  digestion  with  lime 
water  under  pressure  is  effective.  Potash  can  be 
set  free  from  silicates  by  heating  them  with  lime, 
and  as  the  latter  is  present  in  flue  dirst,  simple 
ignition  should  have  some  effect.  On  heating  the 
dusts  with  an  equal  quant  it  y  of  calcium  carbonate  for 
40  mins.  at  1000°  C.  in  a  Lawrence  Smith  crucible, 
the  water-soluble  portion  of  A  (see  above)  rose 
from  60%  to  90%,  while  in  the  case  of  B  it  fell 
from  41%  to  30%,  the  re-combination  having 
gone  still  further.  Dust  A  was  grey,  while  B  was 
black  and  contained  9-26%  of  carbon  and  also 
sulphide.  On  igniting  the  dusts  alone  under 
oxidising  conditions  in  a  muffle  at  temperatures 
varying  from  600°  to  1100  C.  the  potash  became 
almost  completely  soluble  in  both  cases — 98%  in  A 
and  93%  in  B.  No  advantage  was  attained  by 
prolonging  the  heating  above  20  minutes. — II.  J.  H. 

Potash;    Effect  of  coal  ash  on  liberation  and  nature 

of  cement  kiln .    N.  S.  Potter,  jun.,  and  R.  D. 

Cheesman.       J.    Ind.    Eng.    Chem.,    1918,    10, 
109—111. 

The  authors  dispute  the  view  that  the   insoluble 
and  slowly  soluble  portion  of  the  potash  in  flue 
dust  from  coal-fired  cement  kilns  is  due  solely  to  re- 
combination with  the  coal  ash.     Some  may  be  due 
to    unchanged    coal    ash    rich    in    potash.     The 
i    average  K20  content  of  coal  ash  used  in  a  certain 
i    cement  works  is  about  5%  and  as  the  coal  con- 
|   sumption   in   cement  kilns   varies   from   80  lb.   to 
j    250  lli.   per  barrel  of  cement,  this  ash  alone  can 
furnish  from  01  to  125  lb.  of  K20  per  barrel.     The 
ash  is  so  finely  divided  that  little  is  retained  by  the 
charge  especially  when  the  dry   process  is  used. 
Samples  taken  at  every  10  ft.  of  the  length  of  a 
kilu  showed  that  some  potash  was  being  absorbed 
:    by  the  charge  in  its  progress  and  probably  from  the 
j    coal  ash.     The  bulk  of  the  ash  probably   passes 
forward    unchanged,    with    its    potash    insoluble, 
to  be  collected  by  the  precipitator.     Laboratory 
experiments  show   that   simple   heating   does    not 
render  the  potash  of  the  coal  ash  soluble. — II.  J.  H . 


Patents. 
Acetic  acid:     Manufacture   if - 


H.    Dreyfus, 

Basle,  Switzerland.  Eng.  Pat.  105,065,  Mar.  6, 
1917.  (Appl.  No.  3324  of  1917.)  Under  Int. 
Conv.,  Mar.  6,  1916. 

In  the  manufacture  of  aretic  acid  by  oxidation  of 
acetaldehyde  with  air  or  oxygen  by  aid  of  a  catalyst, 
improved  yields  are  obtained  by  maintaining  the 
reaction  chamber  at  a  temperature  above  the 
boiling  point  of  acetic  acid,  preferably  between 
130°  and  400°  C.  The  mixture  of  air  or  oxygen  and 
acetaldehyde  is  heated  on  its  way  to  the  reaction 
chamber  in  chambers  through  which  pass  the  pipes 
carrying  the  hot  acetic  acid  vapour  from  the 
reaction  chamber. — B.  V.  S. 

Potassium    chloride    from    natural    silicates,   rocks, 
■minerals,  residues  or  wastes  containing  potash  ; 

Manufacture  of .     E.  A.  Ashcroft,  London. 

Eng.  Pat.  113,211,  June  5,  1917.  (Appl.  No. 
8010  of  1917.) 

By  heating  a  mixture  of  felspar  and  sodium  chloride 
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in  Buitable  proportions  to  a  temperature  between 
800  and  1200  C.,  in  the  absence  of  air  or  moisture, 
tin'  greater  pail  of  the  potash  is  converted  into 
chloride,  it-  place  in  the  felspar  being  taken  by 
sodium.  Tin-  product,  after  cooling,  maj  be 
.  ctracted  with  water  and  the  potassium  chloride 
separated  from  the  xceissodium  chloride  by  crystal- 
lisation. It  is  preferable,  however,  to  use  a  percola- 
tion method,  the  fused  chloride  passing  downwards 
over  the  felspar  and  being  drawn  off  from  the 
bottom  of  the  container.  The  greater  pari  of 
the  potassium  passes  oft  in  the  first  portions,  the 
extraction  of  the  potassium  is  more  complete  for 
the  same  excess  of  sodium  chloride,  and  the 
chloride  left  in  the  residue  is  chieflv  the  sodium 
salt,  which  may  be  dissolved  out  and  used  for  the 
treatment  of  more  felspar  without  separating  the 
small  portion  of  potassium  chloride  it  contains. 
In  this  method  the  addition  of  a  little  magnesium 
chloride  is  an  advantage  as  it  increases  I  he  fluidity 
uf  the  fixed  chloride.  The  process  is  applicable  to 
other  substances  containing  insoluble  potassium 
salts  and  ot  her  chlorides  than  sodium  ch'oride  may 
be  used.    (See  also  ihs  J.,  1918, 54  a.)     B.V.S. 

Potassium   chloride  :    Process  for  purifying . 

A.  B.  Cox,  chirrs  Valley,  N.Y..  Assignor  to 
General  Reduction  (las  and  By-products  Co., 
New  York.  C.S.  Pat,  1,252,784,  Jan.  8,  1018. 
Date  of  appl..  Apr.  17.  L915. 

Sodium  monocarhonate,  bicarbonate,  and  sul- 
phate borax,  and  other  impurities  which  will 
fori n  insoluble  calcium  com  pounds,  are  precipitated 
from  the  crude-  potassium  chloride  solution  by 
the  addition  of  calcium  chloride,  and  the  potassium 
chloride  is  recovered  from  the  filtrate  bj  fractional 
tllisat  ion. — A.  H.  S. 

Potassium    salts    [from    greensand];     Process    for 

extracting .     !•'.    Tschirner,    Newark.    N.J. 

U.S.  Pats,  (a)  1,254,450  and  (h)  1,254,451,  Jan. 
22,  1918.  Dates  of  appl.,  Apr.  is  and  May  3, 
1916. 

(a)  The  product  obtained  by  roasting  a  mixture 
of  greensand  (glauconite)  and  grey,  calcareous 
marl  is  ground  in  water,  treated  with  chlorine  gas, 

and  dried.  The  material  is  then  roasted  until  the 
mass  becomes  yellow,  and  leached  with  water  to 
extract  tic  potassium  chloride  produced,  (u)  A 
mixture  of  greensand  mail.  loo.  "  lime  sand,"  50, 
and  calcium  chloride.  :iu  parts,  is  heated  to  800  — 
C.  to  convert  the  potassium  of  the  greensand 
into  chloride.      W.  E.  F.  I'. 

Potash   products}    Process  of  recovering  high-grade 

.     .1.    I!.    MacMillan,   Assignor  to    Niagara 

Alkali  Co..  Niagara  Falls,  N.Y.  i'.s.  pat. 
1,254,521,  Jan. 22,  1918.  Hat ;appl.,Oct.9,1916. 

l.t'jrii)  containing  potassium  and  sodium  as 
Carbonates    and    other  soluble    salts    is   evaporated 

to  about  40    B.,  and  any  salts  crystallising  out  are 

removed.  The  solution  is  cooled  and  any  normal 
-.odium  carbonate  which  separates  js  removed; 
the  solution  is  then  treated  with  carbon  dioxide 
at  20° — 30j  c.  t  he  precipitated  sodium  bicarbonate 

tilteitd  off,  and  the  filtrate  cooled  to  or  below 
o  i '.  Tin-  potassium  bicarbonate  which  separates 
out  i~  filtered  off.     The  mother  liquor  is  evaporated 

to    Ml     15.   and    the    process   repeated.    -L.  A.  C. 

Ferrous  alkali  silicates  ;    Method  of  treating  

[for  the  production  of  potassium  chloride].  Method 
of  treating  potash-bearing  silicates.  W.  Glaeser, 
l-'ullerton.   Pa.,  Assignor  to  Potash  Extraction 

Corporation.  New  York.  U.S.  Pats,  (a) 
1,254,676    ami     (h)     1,254,677,    Jan.    29,    1918. 

Date  of  appl..  Mar.  9,  1917. 

(a)  A  mixture  of  the  silicate  atid  calcium  chloride, 
with  or  without  a  "  porous  material."  all  in  finely 
divided  condition,  is  heated  sufficiently  to  expel 


moisture  and  combined  wafer  without  oxidising 
the  feilOUS  iron  present,  c.u.,  at  a  temperature  not 
6XC  leding  270  ('..  and  then  to  about  sou  ( '.  in  a 
non-oxidising  atmosphere.  (n)  A  mixture  of  the 
finely  divided  silicate  and  calcium  chloride  in  equal 
proportions,    with    or    without     about     .">",,    oi    a. 

reducing  oxide  of  iron,  is  dehydrated  at  about 
:,no  p.  (260  0.)  and  then  heated  to  above  900  0. 
in   a    non-oxidising   atmosphere. — W.  10.  P.P. 

Aluminium   hydrate   [hydroxide];     Method  of  pre- 
cipitating  .     It.  s.  Sherwin,  East  st.  Louis, 

lib.    Assignor   to   Aluminium    Co.    of   America. 
Pittsburgh,  Pa.     I'.s.   Tat.   1,251,296,   Dec.  25, 

1917.      Date  of  appl..  .Inly    Hi.   L913. 

Portions    of    a    solution    of    an    alkali    aluminate 

containing  precipitated  aluminium  hydroxide  are 

withdrawn  from  the  bottom  of  a  tall  vessel  con- 
taining the  solution  and  re-introduced  at  the  lop 
in  the  form  of  a  fine  spray  through  a  column  of 
air.  Cooling  is  thereby  effected  and  the  pre- 
cipitate is  intimately   mixed   with  the  liquid. 

— L.  A.  C. 


Alums;    Process  far  preparing 


from  clay  or 


other  similar  natural  compounds  of  alumina. 
L.  L.  Jackson,  Assignor  to  O.  ('.  Horney,  New 
York.  C.S.  Pat.  1,254,229,  Jan.  22,  1918. 
Date  of  appl..  Jan.  11,  1917. 

Cncalcinkd  clay  and  nitre-cake  are  heated  to  a 
temperature  between  150  C.  and  that  required 
to  decompose  nitre-cake.  Silica  in  an  almost 
entirely  insoluble  condition  is  formed  and  is 
separated  from  the  soluble  products,  sodium 
sulphate   and   soda   alum. — L.  A.  C. 

Silicates  of  magnesium  ;    Process  for  decomposing 

.     L.  L.  Jackson.  Assignor  to  ().  ('.  Horney, 

New  York.  C.S.  Pat.  1,254,230,  Jan.  22,  1918. 
Date  of  appl.,  Jan.   19,  1917. 

Silicates  of  magnesium   resistant  to  acid   [e.g., 

SOapstone)  are  heated  with  a.  hydrate  of  an 
alkali  metal  (e.g.,  sodium  hydroxide).  The  alkali 
silicate  formed  is  separated,  the  insoluble  residue 
treated  with  dilute  acid,  and  the  magnesium 
salt   recovered  by  washing. — L.  A.  C. 

Chlorine  ami  sulphate  of  sodium  :    Process  of  pro- 
ducing fci/  catalysis.     IT.  B.   Kipper,  New 

York.  C.S.  Pat.  1,255,020,  Jan.  29,  1918. 
Date  of  appl.,  July  5,  1910. 

Ix  a  continuous  process  for  producing  chlorine 
and  sodium  sulphate  from  sodium  chloride,  a 
mixture  of  the  latter  with  a  catalyst,  e.g.,  ferric 
oxide,  is  subjected  to  the  action  of  sulphur  dioxide 
and  oxygen,  at  about  000  C,  in  a  horizontal, 
cylindrical,     rotary     chamber. — W.  E.  F.  P. 

Zircon  ia  :      Manufacture    of    a    }ieu:    compound    of 

zirconium  and  its  application  in  the  production 
of  pun  — .  The  Imperial  Trust  for  the  En- 
couragement of  Scientific  and  Industrial  Re- 
search. London,  and  K.  T.  Glazebrook,  W. 
Hosenhain.  and  E.  II.  Kodd,  Teddington.  Eng. 
Pat.    112,973,  Jan.  29,   1917.      (Appl.  No.   1440 

Of  19  17.) 
A  MIXTURE  of  crude  zirconia,  fluorspar,  and  con- 
centrated sulphuric  acid  is  heated  until  the  acid 
begins  to  fume.  The  mass  is  agitated  with 
boiling  water  to  extract  the  soluble  sulphates  and 
the  solution  is  decanted  from  any  insoluble 
calcium  sulphate.  Hydrochloric  acid  of  sp. 
gr.  115  is  then  added  and  is  followed  by  con- 
centrated ammonia  until  a  white  precipitate 
of  basic  zirconium  sulphate  begins  to  form.  The 
precipitation  is  allowed  to  continue  without  the 
further  addition  of  alkali.  The  basic  sulphate  may 
also  be  obtained  by  dissolving  zirconium  hydroxide 
in  dilute  hydrochloric  acid,  concentrating  the 
solution  until  crystals  form,  re-crystallising  these 
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from  hydrochloric  acid,  then  re-dissolving  them 
and  adding  sulphuric  acid  or  a  sulpbate.  Sub- 
stantially pure  zirconia  is  made  by  igniting  the 
basic  sulphate.  Zirconium  hydroxide  may  be 
prepared  by  suspending  the  basic  sulphate  in 
water,  adding  strong  ammonia,  and  washing  until 
free  from  sulphate.  Zirconium  oxychloride  is 
made  by  dissolving  zirconium  hydroxide  in  dilute 
hydrochloric  acid  and  concentrating  until  crystals 
form    abundantly. — A.  B.  S. 

Sulphuric    acid;      Method    of    concentrating - 


J.  V.  Skoglund,  New  York.    Eng.  Pat.  113,551, 
May  14,  1917.     (Appl.  No.  6841  of  1917.) 

See  U.S.  Pat.  1,232,109  of  1917  ;  this  J.,  1917,  925. 

Sulphur  dioxide  and  nitrogen  ;    Apparatus  for  the 

manufacture  of  a  mixture  of .    L.  Descamps, 

Chateauroux,     France.       U.S.   Pat.     1,254,992, 
Jan.  29,  1918.    Bate  of  appl.,  July  14,  1916. 

See  Eng.  Pat,  100,939  of  1916  ;   this  J.,  1916,  963. 

Titanium  compounds.  H.  Spence  and  H.  Wrigley, 
Assignors  to  P.  Spence  and  Sons,  Ltd.,  Man- 
chester. U.S.  Pat.  1,255,807,  Feb.  5,  1918. 
Bate  of  appl.,  Bee.  11,  1914. 

See  Eng.  Pat.  23,089  of  1914  ;   this  J.,  1915,  1143. 

Construction  of  brick  towers,  cJmmbers,  acid  storage 
tanks,  and  the  like.     Eng.  Pat.   113,015.     See  I. 

Acid-proof  coating  compositions.  Eng.  Pat.  107,370. 
See  XIII. 

Method  of  treating  polysulphide  solutions.    U.S.  Pat. 
1,254,908.     See  XIXb. 
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Lime-alkali  glasses  ;  Classification  of - 

to    the     Tscheuschner    formula.         J.     Koerner. 

Sprechsaal.  1915,  48,  333.^J.  Soc.  Glass  Techn., 

1917,  1,  140—141. 
The  Tscheuschner  formula  for  good  glasses  of  the 
lime-alkali  type:  z=3(x2  +  l),  where  x  and  z 
represent  the  molecular  proportions  of  alkalis 
and  silica  respectively  per  1  mol.  of  lime,  holds 
good  for  pure  lime-soda  glasses,  but  for  lime- 
potash  glasses  the  formula  z=4(x2+l)  is  more 
satisfactory.  When,  as  is  usually  the  case,  the 
glass  contains  both  soda  and  potash,  a  modified 

formula    is    necessary,    viz.,    z  =  (3  +  — J(x2+1) 

for    glasses    in    which    the    preponderating    alkali 

is    soda,     and    z  =  (  4  -  3E!!l  J ( x2  + 1 ),  where  potash 

preponderates  ;  in  these  formulas  xk  and  Xsa 
represent  the  molecules  of  potash  and  soda 
respectively.  Eighty  different  lime-alkali  glasses 
were  tested  by  the  method  suggested  by  Mylius 
(viz.,  treatment  with  water  at  18°  C.  for  seven 
days,  and  then  with  water  at  80°  C.  for  3  hours, 
And  estimating  the  dissolved  alkali  volumetrically). 
It  was  found  that  the  most  resistant  glasses  all 
fell  within  relatively  narrow  limits  of  composition, 
and  not  withstanding  some  slight  variations  it  is 
concluded  that  the  results  confirm  from  the 
practical  point  of  view  the  value  of  the  modified 
;  cheuschner  formula  in  determining  the  ratio 
of  alkalis  to  silica  most  suitable-  for  the  pro- 
duction of  a  good  glass. 

"  Gla88-ga.il  "  in  soda-lime  glasses.  H.  Knoblauch. 
Sprechsaal,  1915,  48,  185.  J.  Soc.  Glass  Techn., 
1017,  1,  146—147. 

"  Glass-gall  "    is    due    to    the    presence   of   un- 


decomposed  salt-cake  and  appears  only  in  glasses 
made  from  batches  containing  this  substance. 
Salt-cake  batches  usually  contain  carbon  (ground 
coal,  coke,  or  anthracite),  which  acts  as  a  reducing 
agent  and  aids  the  decomposition  of  the  salt-cake. 
Some  salt-cake  remains  undecomposed  if  in- 
sufficient carbon  be  used,  but  excess  of  carbon 
does  not  necessarily  prevent  the  appearance  of 
glass-gall.  In  presence  of  excess  of  carbon  the 
gall  may  appear  brownish-red  and  begin  to  foam 
badly,  and  the  whole  body  of  glass  may  be 
"  seedy  "  and  difficult  to  fine.  It  is  best  to  mix 
the  carbon  with  the  salt-cake  (after  being  slightly 
damped)  before  its  addition  to  the  other  batch  mat- 
erials, and  it  is  essential  to  have  a  high  furnace  tem- 
perature in  melting,  as  otherwise  some  of  the 
carbon  may  be  oxidised  before  the  salt-cake 
melts  and  so  may  not  exert  its  proper  reducing 
action.  The  presence  of  gall-stones  throughout 
the  body  of  metal  generally  indicates  that  the 
furnace  temperature  is  too  low  and  the  metal 
too  viscous  to  allow  the  stones  to  rise  to  the 
surface.  Gall-stones  sometimes  appear  in  the 
metal  after  this  has  been  perfectly  clear,  probably 
owing  to  separation  of  dissolved  undecomposed 
salt-cake  when  the  temperature  falls  somewhat 
during  "  standing  off  "  or  as  the  metal  approaches 
the  working  end  of  a  tank.  Glasses  rich  in  soda 
dissolve  salt-cake  more  readily  than  those  of  high 
lime  or  silica  content.  Gall-stones  in  cullet  cannot 
be  removed  by  re-melting  with  an  additional 
quantity  of  carbon,  as  this  would  produce  dis- 
coloured glass. 

Patents. 

Compartment  kiln.  R.  II.  McElroy,  Assignor  to 
International  Clay  Machinery  Co.,  Bayton, 
Ohio.  U.S.  Pat.  1,254,421,  Jan.  22,  1918. 
Bate  of  appl.,  June  20,  1917. 

A  GAS-fired  continuous  kiln  is  provided  with 
water-smoking  openings  and  flues  with  bag  walls 
at  each  side  of  each  chamber,  with  burner-openings 
behind  these  bag  walls  and  individual  air  flues 
for  each  burner-opening,  the  air-flues  being 
beneath  and  communicating  with  the  perforated 
soles  of  the  chambers. — A  B.  S. 

Mortar  for  firebricks.   U.S.  Pat.  1,252,785.   See  IX. 


IX —BUILDING  MATERIALS. 

Direct  heat  treatment  of  cement-mill  dust  to  increase 
its  icatcr-soluble  potash  content.    Merz.    See    VII. 

Effect  of  coal  ash  on  the  liberation  and  nature  of 
cement  mill  potash.  Potter,  jun.,  and  Cheesman. 
See  VII. 

Patents. 

Cement  and  lime  kilns  or  the  like  ;  Charging  appar- 
atus for .     A.  Steiger  and  W.  W.  Steiger, 

Zurich,  Switzerland.  Eng.  Pat.  109,264,  Aug. 
21.  1917.  (Appl.  No.  12,187  of  1917.)  Under 
Int.  Conv.,  Aug.  20,  10 16. 

An  automatic  charging  device  for  kilns  consists 
of  a  vertical  pipe  fitted  with  a  perforated  cone- 
valve  at  its  lower  end,  so  as  to  cause  the  larger 
lumps  in  the  charge  to  roll  towards  the  centre  of  the 
furnace  and  the  smaller  pieces  to  the  circumference, 
thereby  creating  a  uniform  resistance  to  the 
passage  of  gases  through  the  furnace.  The  cone 
is  adjustable  horizontally  and  /or  vertically.  An 
electric  contact  device  effects  the  stoppage  of  the 
supply  of  material  as  soon  as  the  latter  reaches 
a  predetermined  height   in  the  pipe.     A  suction 
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1 » i I ». -  for  tin-  waste  ga^es  i>  provided  in  order  to 
facilitate  the  passage  of  air  through  tln>  middle 
of  the  material  in  the  furnace. — A.  B.  S. 

Marker  for  firth ricks.      A.    B.    OOX,    ('lurry    Valley, 

\  ,Y.,    \— -i^nor  to  General   Reduction  Gas  and 
By-Producte     Co.,     New     Yolk.      U.S.     Pat. 

l.L'.-.L'.7s:>..lan..S,  l'.HS.  l>atcof  appl.,Apr.l  1.1917. 

A  kobtap  for  firebricks  which  will  vitrify  when 
healed  to  ,t  comparatively  low  temperature,  is 
composed  of  76  parts  of  shale.  •_!.">  parts  of  ground 
Brebrick,  30  parts  of  sodium  silicate,  and  75  parts  of 
asbestos.     A.  B.  8. 

Concrete  resistant  to  moisture ;   Method  oj  rendering 
.  A.  E.Horn,  New  York.  U.8.  Pat.  1,255,116, 
Jan.  'J'.'.  1918.     Date  of  appL,  Oct.  20,  liU7. 

Concrete  is  made  waterproof  bj  adding  to  it  a 
substance  (such  as  a  solution  of  ammonium  resinate) 

which  accelerates  the  formation  of  colloidal 
substances  in  the  cement.  -  -A.  13.  8. 


Wood  :    Process  for  preserving- 


\V.     A.    Cecil. 

KvansviUc,  Ind.      l.S.   Pat.   1 ,2.->3,fi67,  Jan.   15, 
1918.     Date  of  appl..  Sept.  25,  1910. 

Tin-:  wood  is  placed  in  a  retort,  which  is  then  filled 
with  the  preservative  liquid,  the  latter  being  kept 
under  pressure  and  in  circulation  by  passing  it  to 

and  bom  another  (open)  vessel.  The  pressure  of 
the  liquid  in  the  retort  is  gradually  increased  and  is 
maintained  at  a  maxim  m  until  the  wood  is 
properly  impregnated.  The  use  of  an  open  supply 
Trannl  enables  free  air  to  be  eliminated  from  the 
retort.     A.B.8. 

Ii'<»'</   and   ether    porous    materials ;     Process  and 
apparatus    for    impregnating  with    prexcrva- 

lire   fluid.    "II.    S.    Loud,    New   York.      I'.S.    Pat. 

1,258,844,  Jan.  1."..  1918.  Dateofappl.,Feb.9,1916. 

Till-:  pieces  of  wood  or  other  articles  arc  placed 
in  three  retorts  connected  together  by  valve- 
controlled  pipes  and  are  impregnated  with  the 
preservative  fluid  in  the  following  cycle  :  (1)  The 
articles  are  drenched  with  the  fluid  under  atmos- 
pheric or  reduced  pressure  without  being  sub- 
merged ;  (2)  the  air  pressure  is  gradually  increased 
and  the  drenching  continued,  still  without  sub- 
mergence: and  (3)  the  articles  are  submerged  and 
the  liquid  applied  under  hydraulic  pressure.  The 
liquid  is  withdrawn  from  one  retort  at  the  com- 
pletion of  the  cycle  and  transferred  to  the  second 
retort  to  drench  the  wood  therein,  the  air 
displaced  from  the  second  retort  being  used  to 
increase  the  pressure  in  the  second  stage  of  the 
process  in  the  third  retort.  The  various  stages  of 
the-   cycle  occur  in  each  of   the   retorts  in   turn. 

—A.  B.  S. 


Wood.   etc.  :     Impregnation   of  - 


and  roasted  sulphide  ore  was  treated,  but 
subsequently,  when  the  supply  of  the  former  had 
become  exhausted  and  roasted  ore  only  was 
treated,  difficulties  arose  in  precipitating  the  gold. 
Investigations  into  the  suitability  of  charcoal 
as  a  precipitant  having  proved  satisfactory,  it 
was  substituted  for  zinc  dust  in  August.  i916. 
The  charcoal,  freshly  burnt,  quenched,  and 
washed,  is  finely  ground  in  a  ball  mill  while  wet. 
Precipitation  is  effected  by  filtration  through  cakes 
of  charcoal  powder  in  Moore-Edmands  vacuum 
extractors,  which  were  previously  emploved  in 
zinc  dust  precipitation.  The  operation  is  con- 
ducted in  at  least  two,  preferably  three,  stages. 
each  of  the  three  extractors  containing  300  lb.  of 
charcoal.  When  sufficiently  charged  With  gold, 
the  vacuum  is  released,  the  cake  emulsified,  and 
the  pulp  passed  through  a  clean-up  press,  the  cake 
from  which  is  burnt  and  the  ash  melted  down. 
The  plant,  which  handles  350 — 400  tons  of  solution 
per  day,  gives  a  better  recovery  at  a  smaller  cost 
than  when  zinc-dust  precipitation  was  used. 

— W.  R.  S. 

Copper  ores;    Some  experiments  in   heap-leaching 

.     G.  D.  Van  Arsdale.     Eng.  and  Min.  J.', 

1918,  105,225—233. 

IIeap-le aching  of  copper  ores  is  not  at  present 
practised  on  a  commercial  scale  in  the  U.S.A.,  but 
the  low  grade  ore  deposits  in  the  South-West  are 
being  tested  by  this  process.  At  Tyrone,  N.M., 
an  old  ore  dump  of  20,000  tons,  assaying  2-71% 
Ou,  is  being  leached  with  acid  ferrous  sulphate 
liquor;  the  extraction  was  20%  in  10  months. 
At  Bisbee,  Ariz.,  a  large  amount  of  low-grade  ore, 
which  had  to  be  removed  from  the  workings,  was 
made  into  a  heap  containing  9500  tons,  the  ore 
assaying  130%  Cu.  So  far,  a  recovery  of  26-9% 
has  been  realised  in  7  months.  From  the  small 
preliminary  tests,  the  extraction  by  leaching  is 
estimated  to  be  40%  for  the  first  year,  20  %  for  the 
second,  and  15  %  for  the  third.  It  is  now  plana  d 
to  treat  a  heap  of  about  40,000  tons  at  Tyrone. 
The  ores  experimented  upon  are  sulphides. 

— W.  E.  8. 


Spelter 


.  M.  Riiping, 
Berlin,  Assignor  to  Hulsberg  und  Co.,  Charlotten- 
burg,    Germany.     U.S.     Pat.     1,255,349,     Feb. 

."..  mis.    Date  of  appl.,  Dec.   |.  p.n:'>.    Renewed 
Dec  7.  1917. 

i.  Pat.  106,263  of  1913  :   this  J.,  191  1.  tils. 


X- METALS  :    METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

;   Application  of  charcoal  to  the  precipitation  of 
i  otn     its    solution     in    t  II.     R. 

Edmands,    Bull.     161,    Inst.     Win.    and    Met., 
Feb,  1918.      I  Advance  copy,  j     2.".  pages. 

At  the  Yr.aimi  Gold  Mines  (Western  Australia), 
zinc  dust  was  used  for  precipitating  gold  from 
cyanide   solution.      At   first   a   mixture   of   oxide 


Recovery     of 


and      treatment 


of 
[zinc]  retort  residues.  E.  M.  Johnson.  Met.  and 
Chem.  Eng.,  1918,  1?,  135—139. 

The  classification  of  spelter  is  controlled  by  the 
iron  and  lead  content,  which  increases  very  con- 
siderably between  the  first  and  last  draws  of  the 
furnace.  Care  is  necessary  to  secure  a  representa- 
tive sample  of  a  large  parcel.  Where  the  sample 
is  taken  by  drilling  plates,  iron  may  be  introduced 
from  the  bit.  This  is  avoided  when  the  sample  is 
taken  by  granulating  a  small  ladleful  from  each 
draw.  Retort  residues  may  carry  considerable 
quantities  of  copper,  precious  metals,  and 
lead,  and  may  repay  examination  and  treat- 
ment. The  cheapest  method  of  dressing  for 
concentrating  is  simple  screening.  Jigging  tests 
are  reported  but  the  results  are  not  very  decisive. 
Magnetic  separation  effected  a  high  separation  of 
iron.  A  certain  degree  of  concentration  can  be 
effect  ed  by  burning  the  carbonaceous  matter  out  of 
the  residue  by  a  simple  heap  Coasting,  which  is 
beneficial  to  subsequent  smelting.  A  reported  test 
of  a  smelting  operation  on  retort  and  other 
smelter  residues  mixed  with  a  suitable  proportion 
of  fresh  ores  and  flux,  showed  a  financial  loss  under 
conditions  which  were  rather  unfavourable.  The 
author  considers  the  metallurgical  results  pro- 
mising for  operations  on  a  larger  scale. — II.  J.  H. 

St ih n  He  ;      Blast-furnace     »melli»g     of ,      with 

considerations  on  the  metallurgy  of  antimony. 
W.  R.  Schoell.r.  Bull.  161,  Inst.  Min.  and 
Met.,  Feb.,   1918.    [Advance  copy.]     31   pages. 

Stibmte  ore  containing  50%  Sb  was  smelted  in  a 
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circular  36-in.  water-jacketed  blast  furnace  having 
a  shaft  10  ft.  high.     The  charge  was  made  up  of 
ore  100,  foul  slag   156,   tap   cinder    80,  chalk  40, 
iron  28,   and  coke  60   lb.     The  antimony  in  the 
slag  varied  between   05   and    1*5%,   that   in   the 
matte  from  2  to  7  %,  whilst    the  metal  produced 
assayed   Sb  75  and  Fe   20%,    the    balance   being 
chiefly  sulphur.     The  furnace  smelted  4  9  tons  of 
ore  per  24  hours  ;    the  yield  of  metal  was  60  %, 
slag  and  matte  losses  6'5%,  the  rest  being  vola- 
tilised as  dust  and  fume.     The  latter,  which  was 
not  recovered  satisfactorily  owing  to  inadequate 
condensing    plant,    was    of    a   purple    colour   and 
contained  70%  of  metal.     As  the  antimony  was 
always   ferruginous   even  when  the  proportion  of 
iron  in  the  charge  was  reduced   much  below  the 
theoretical   quantity,   it   was   decided   to   try   the 
effect  of  smelting  without  iron.     After  adjusting 
the  addition  of  coke  to  8 — 10%  of  the  charge  it 
was   found    that,    instead   of    a   product    high    in 
sulphur,  practically  pure  antimony  was  obtained 
{e.g.,  Sb  9755,  Fe  042,  S  0-41  %),  whilst  no  matte 
was   formed,    showing   that    all   the   sulphur  was 
oxidised   and   volatilised.     The   author  concludes 
that  the  blast  is  responsible  for  the  conversion  of 
stibnite  into  metal,  by  partly  oxidising  the  molten 
ore  to   trioxide,   which   at   once   reacts  with    the 
unaltered    sulphide,    yielding    metal   and   sulphur 
dioxide.     That  this  reaction  is  possible  in  a  gas 
current  has  been  previously  established  (this  J., 
1915,   6  ;     1914,    169  ;     1913,   260).     The   furnace 
plant    and   its    manipulation   are   described  ;     the 
conditions  for  obtaining  tin-  besi  results  are  stated 
to  be  :   less  than  10  %  of  coke,  low  blast  pressure, 
metal   content    of   charge   about    10%,   height    of 
smelting  column  15  ft.,  continuous  discharge  and 
separation   of   slag   and   metal   in   a   heated   fore- 
hearth  ;    the  condensing  system  should  include  a 
dust  chamber,  a  sufficient  number  of  iron  cooling- 
pipes,  a  long  iron  flue,  an  exhaust  fan,  and  a  bag- 
house  or  wet-condensing  tower.     The  conclusion 
is.  that  the  blast  furnace  is  not  adapted  to  high- 
grade  ores  but  is  very  suitable  for  poorer  material 
(25 — 40%    Sb).     The    French   process   should   be 
applied   to   the  poorest   ores  or  smelting-residues 
(less  than  25%  Sb).     Liquation  is  a  useful  con- 
ci -nt rating  process  for  ores  containing  45  —  60%  Sb, 
giving  '"  crude  antimony  "and  residues,  which  latter 
are  treated  by  the  French  or  blast  furnace  process. 
"  Crude  antimony  "  and  ores  richer  than  60", ,  Sb 
are   advantageously   treated    by   "  precipitation  " 
smelting  in  reverberatory  furnaces,  the  matte  from 
which  is  roasted  to  recover  antimony. — W.  R.  8. 


Patents. 


A.     Sinding- 


Iron-sponge ;     Production     of  — 

Larsen.  Vestre-Aker,  Norway.  Eng.  Pat. 
113.351,  Mar.  14,  1917.  (Appl.  No.  "3721  of 
1917.) 

In  the  dry  reaction  process  for  the  production  of 
iron-sponge  from  iron  ore,  a  horizontal  reaction 
chamber,  a.  is  provided  with  a  reciprocating 
trolley  slightly  shorter  than  the  chamber,  carrying 
a  hearth,  e.     The  hearth  has  side  walls  projecting 


rti^M-:^ 


upwards,  enclosing  a  space,  t,  covered  by  an  iron 
plate,  i,  which  carries  the  ore,  and  which  is  spaced 
at  its  sides  from  the  side  walls.  The  ore  is  fed 
from  a  hopper.  6,  on  to  the  plate,  i,  when  the 
outlet  is  not  closed  by  the  elevated  portion,  /. 
Short  triangular  prisms,  k.  are  fixed  on  the  roof 
of  the  chamber,  with  their  edges  so  arranged  that 
the  ore  is  prevented  from  moving  with  the  plate,  i, 
in  one  direction,  but  is  allowed  to  move  in  the 
other  direction.  A  movement  of  the  ore  towards 
the  outlet,  p,  is  thus  produced.  Hydrogen  is 
supplied  by  the  pipes,  h,  to  the  space.  /,  in  which 
electrical  heaters  are  arranged.  The  ore  is 
reduced  to  iron  sponge,  and  the  water  vapour 
diffuses  downwards  and  is  condensed  in  the  lower 
part  of  the  chamber,  which  is  cooled  by  water 
pipes,  o.  The  ascending  hydrogen  is  preheated 
by  the  hot  vapour.  Dry  hydrogen  is  supplied  by 
the  pipe,  r,  to  complete  the  reduction  of  the  iron 
as  it  passes  out  by  the  passage,  p. — W.  F.  F. 

[Iron]     ores;      Process    of    treating .     A.     N. 

Dwight,  New  York.  U.S.  Pat.  1.254.316, 
Jan.  22,  1918.  Date  of  appl.,  June  17,  1911. 
Renewed  June  2,  1917. 

Pulverulent  iron  ore  containing  lower  oxides 
than  ferrite  is  mixed  with  a  pulverised  carbon- 
aceous material,  and  fed  in  a  thin  layer  on  to  a 
moving  conveyor.  The  carbonaceous  material  is 
ignited  at  one  point  in  its  travel  and  air  is  passed 
downwards  tlu'ough  the  mixture.  The  hot  com- 
bustion gases  oxidise  the  ore  to  an  extent  equiva- 
lent to  ferrite.  and  the  oxidised  particles  cohere 
so  as  to  form  thin  cakes.  The  layer  of  material 
on  the  conveyor  is  of  such  thickness  that  the 
carbon  is  burnt  out,  leaving  the  oxide  in  cellular 
form,  and  the  temperature  is  kept  below  that  of 
"  silicitieation  "  of  the  metal. — W.  F.  F. 

Iron  and  steel  surf  aces  :  Bust-proofing .  Process 

for  rust-proofing  iron  and  fled.  \V.  J.  Oeschger, 
Assignor  to  Parker  Rust  Proof  Co.  of  America. 
Detroit.  Mich.  U.S.  Pats,  (a)  1,254,263  and  (B) 
l,254.264,Jan.22,1918.Dateofappl.,Feb.21,1917. 

(A)  Iron  oxide  is  heated  and  agitated  with 
phosphoric  acid  and  water  until  a  granular  mass 
is  obtained;  this  is  placed  in  excess  of  water 
and  heated,  and  the  iron  articles  immersed  therein 
to  form  a  protective  coating.  Acid  metaphospbates 
of  tungsten,  molybdenum,  or  any  of  the  metals  of 
the  third,  fourth,  and  fifth  groups,  in  an  excess 
of  water,  may  be  used  in  a  similar  manner.  (B) 
The  iron  or  steel  is  subjected  to  the  fumes  from 
heated  acid  metaphosphates  of  iron,  tungsten, 
molybdenum,  or  any  of  the  metals  of  the  third, 
fourth,  and  fifth  groups.— T.  H.  B. 

t 
Coaling  nf  [iron  or  steel]  pipes  [uith  zinc],     E.  T. 
Greenfield,  Kiamesha,  N.Yr.   U.S.  Pat.  1,254.796, 
Jan.  29,  1918.    Date  of  appl.,  Nov.  27,  1915. 

An  iron  or  steel  pipe  is  pickled  in  dilute  sulphuric 
acid,  washed,  and  a  flux  containing  hydrochloric 
acid  applied  to  the  exterior  only.  Pc  is  then 
dipped  in  molten  zinc,  withdrawn,  and  the 
molten  metal  on  the  interior  of  the  pipe  allowed 
to  flow  away.  In  this  way  the  pipe  is  coated  on  the 
exterior  only. — T.  H.  B. 

Calcining  and  roasting  certain   ores;    Process  and 

apparatus  for [6.1/    means    of  exhaust   gases 

from  gas  engines].  L.  E.  Tissier.  Batna,  Algeria. 
Eng.  Pat.  105,915,  Apr.  18,  1917.  (Appl.  No. 
5463  of  1917.)    Under  Int.  Conv.,  Apr.  28,  1916. 

Exhaust  gases  from  engines  using  poor  gas  are 
used  for  calcining  zinc,  iron,  or  manganese  car- 
bonates, or  gypsum,  or  for  roasting  metal  sulphides. 
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\  Furnace  i-  constructed  with  two  concentric  walls 
of  refractory  bricks,  the  intermediate  space  being 
packed  with  wood  ashes  for  heal  insulation. 
The  floor  of  tin-  furnace  is  a  perforated  plate 
surmounting  the  exhaust  chamber  of  the  engine, 
so  lint  the  hoi  gases  pass  upward  through  the 
material.  The  material  is  fed  in  at  the  top  and 
withdrawn  through  side  openings.  It  the  beat  is 
insufficient  for  roasting  sulphides  or  calcareous 
materials,  a  small  quantity  of  wood  charcoal  may 
be  added.     \V.  F.  I'. 

Metal  [zinc,  aluminium] ;   Method  of  and  apparatus 
for  reducing  to  a  finely  divided  stale.    .Metals 

Disintegrating  Co.,  Inc.,  New  York,  Assignees 
of  E.  .1.  Hall.  Passaic,  N.J.,  U.S.A.  Eng.  Pat. 
109,257,  \ug.  10,  1917.  (Appl.  No.  11,522  of 
HUT.)    Under  Int.  Con  v.,  Aug.  28,  1916. 

i  !  solid  metal,  e.g.,  zinc  or  aluminium,  is  ted 
into  a  crucible  heated  by  gas,  and  provided  with 
an  internal  conical  baffle  below  the  charging 
opening  to  minimise  the  cooling  effect  of  the  charge 

on  the  molten  metal.  The  molten  metal  passes 
downwards  through  a  central  vertical  pipe  to  a 
nozzle,  which  is  surrounded  by  an  annular  nozzle 
to   which  steam   is  supplied   to  atomise  the  metal. 

The  metal  nozzle  is  constructed  of  tungsten  or 
other   metal    having   no   affinity   for  the   molten 

metal.   The  metal  is  atomised  into  a  larger  vertical 

OOnduit  having  a  series  of  compressed-air  jets 
around  its  periphery  to  carrj  away  thi'  atomised 
metal  and  cool  the  nozzle.  The  atomised  metal 
falls   into   a   container   which    is   connected    to   an 

exhaost  pump. — \Y.  P.  F. 

Zinc  :     Method  of  and  arrangements  fur  extracting 

In/  Hi,-  electro-thermal  process.     K.  S.  Berg- 

lund,  trollhattan.  Sweden.  Eng.  Pat.  109,435, 
Julj  Is.  PUT.  (Appl.  No.  10,379  of  1917.) 
I  nder  Int.  Conv.,  Sept.  5,  1916. 

Tin:  vapours  containing  zinc  are  conducted  from 

bwoormoi lectric  smelting  furnaces  to  a  common 

condenser,  so  that  one  or  more  furnaces  may  be 

put  out  of  action,  and  the  delivery  of  vapours 
from  these  furnaces  to  the  condenser  cut  off  by  a 
suitable  arrangement   in  the  gas  channel,  without 

disturbing  the  action  of  the  remaining  furnace 

or  furnaces.  The  vapours,  in  their  passage  to  the 
Condenser,  are  passed  through  a  vapour-collecting 

and  heating  chamber,  in  which  the  temperature, 
before  they  enter  tin-  condenser,  is  regulated    by 

electrical  heating  means  to  the  temperature 
suitable  for  condensal  ion  to  molten  zinc. — B.  N. 

Furnace,  more  especially  intended  lor  the  treatment 

ill    -inc.       Li.    van    Gulck,    Swansea.       Eng.    Pat. 

1  L3,393,June23,  1917.  (Appl.  No.  tin.-,:;  of  1917.) 

In  a  reversible  gas-heated  muffle  furnace,  particu- 
larly applicable  for  the  treatment  of  zinc,  the  gas 
supply  in  a  common  conduit  may  be  diverted  by  a 
valve  into  one  of  the  longitudinal  passages,  5», 
from  which  it  passes  through  the  passage,  (io,  to 
t  he  combust  ion  chamber,  la.  The  air  sup) ily  in  a 
similar  common  conduit  is  diverted  by  a  valve 
into  the  passage,  10a,  from  which  it  passes  t  trough 
the  regenerator,  8a,  and  passage,  9ffl,  to  the  com- 
bustion   chamber,    ~n.        Spaced    shelves    for    the 

muffles,   ('.   are   provided   above  the  combustion 

chamber  so  that  tic  hot  gases  circulate  around 
them.  Tin'  hot  gases  then  pass  over  the  central 
wall.  ::.  over  the  oiler  set  oi  muffles  and  through 
the  regenerator,  &b,  and  passages,  10b,  and  20,  to 
the  chimney.    When  the  furnace  is  to  be  reversed, 

the  air  and  gas  valves  are  reversed  so  as  to  direct 

the  air  and  gas  into  passages,  ~>b  and  106,  respec- 
tively, and  the  hot  gases  then  pass  through  the 
regenerator,  So.     Sliding  .shutters,  such  as  :J>3,  are 


provided  to  regulate  the  supply  of  gas  and/or 
ail-,  and  similar  shutters  are  provided  to  regulate 

the  opening  to  the  Hue  passage.  20.  A  number 
of  double  compartments  BUCh  as  described  are 
arranged    adjacent     to    one    another    in    a    single 


refractory  casing  :  the  valve  chambers  for  the  air 
and  gas  valves  are  all  on  one  side  and  the  valves 
are  operated  simultaneously  by  interconnected 
mechanism. — W.  P.  F. 

Zinc  ;    [Electrolytic]  method  of  smelling   .     I. 

Partanen.  Te  luride,  Colo.  U.S.  Pat.  1,254,531, 
Jan.  22,  191S.     Date  of  appl.,  Feb.  2,  1916. 

"  Blue  POWDEB  "  is  treated  with  chlorine  in  the 
presence  of  moisture,  the  mixture  of  zinc  chloride 
and  hypochlorite  thus  produced  is  fused,  and 
pure  zinc  is  separated  from  the  mixture  by  electro- 
lysis and  withdrawn,  whilst  the  chlorine  is  again 
introduced  into  the  furnace  into  contact  with  a 
tint  lev   supply   of   "blue   powder." — B.N. 

Aluminium  :     1'rocess  for  soldering  .     E.    II. 

Moll  et  tie..  Paris,  Assign  ■<  s  of  A.  H.  Alex  ndre. 
Levallo'sPerrptj  Fran',".  Eng.  Pat.  110,758, 
Oct.  27.  1017.  (Appl.  No.  15,082  of  1917.) 
Under  Int.  Conv.,  Oct.  27,  1916. 

TIN,  55  parts,  and  zinc,  45  parts,  are  fused  together, 
2-5  parts  of  stearine  added,  and  the  mixture  stirred 
and  cast  into  sticks.  The  softness  of  the  solder 
may  be  modified  by  varying  the  proportions  of 
tin  and  zinc.  In  a  modification,  the  proportions 
may  be  tin  75  parts,  zinc  45  parts,  fine  silver  P65 
parts,  yellow  brass  P35  parts,  and  stearine  25 
parts.  The  aluminium  parts  to  he  soldered  are 
cleaned,  heated  by  a  blow-lamp,  and  then  rubbed 
with  a  stick  of  the  solder.  The  tinned  surfaces 
are  pressed  together,  and  then  strongly  heated  and 
allowed  to  cool.— W.  F.  F. 

Amalgamators  and  separators.  K.  C.  R.  Marks, 
London.  From  The  Diver  Mineral  Separator 
Co..  Calgary,  Canada.  Eng.  Pat.  113,202,  May 
7,  1917.     (Appl.  No.  6484  of  1917.) 

In  an  apparatus  for  recovering  gold,  silver,  and 
platinum  from  sand  or  other  material,  the  material 
is  fed  from  a  hopper  into  the  upper  end  of  a  vertical 
pipe  into  which  a   jet  of  air,  steam,  or  water  is 
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injected  downwards.  An  air  opening  is  also  pro- 
vided to  avoid  the  formation  of  a  vacuum.  The 
mixture  is  projected  from  the  bottom  of  the  pipe 
on  to  the  surface  of  a  quantity  of  mercury  in  a 
cup  placed  below,  and  the  lighter  particles,  having 
a  higher  velocity,  rebound  from  the  surface  of  the 
mercury,  whilst  the  heavier  particles  are  retained, 
the  gold  and  silver  being  amalgamated,  and  the 
platinum  sinking  to  the  bottom.  To  prevent 
heavy  particles  of  sand  from  collecting  between 
the  mercury  and  the  cup,  a  ring  having  outward 
and  inward  flanges  is  fitted  into  the  top  of  the  cup. 
The  lighter  particles,  also  containing  metal  values, 
which  rebound  from  the  mercury,  pass  down  into 
a  perforated  pan,  from  which  they  are  sifted  into 
another  pan.  The  pans  are  oscillated  slightlv  at 
right  angles,  and  a  spray  of  water  is  directed  over 
the  material  in  them. — W.  F.  P. 

Metal   powder :     [Electrolytic]    process   of   making 

.     \V.  C.  Moore,  Lakewood.  Ohio,  Assignor 

to  National  Carbon  Co..  Inc.  U.S.  Pat.  1,254,050, 
Jan.  22,  1918.  Date  of  appl.,  July  29,  1915. 
Metal  powder  is  prepared  by  electrolysing  a 
solution  of  a  salt  of  the  metal,  soas  to  form" spongy 
metal  on  the  cathode  ;  the  metal  sponge  is  removed 
and  washed  in  a  colloidal  solution  to  free  it  from 
electrolyte,  whereby  a  protective  coating  is  pre- 
cipitated on  the  metal  particles,  and  protects 
them  from  oxidation.  The  coated  particles  are 
then  dried  in  vacuo. — B.  X. 


Furnace  ;    Electric  smelting 


F.  T.   Snyder, 


Oak  Park.   111.     U.S.    Pat.    1,254.079,   Jan'.   22, 
1918.     Date  of  appl.,  Mar.  1,  1917. 

The  roof  of  the  furnace  is  carried  by  a  removable 
frame  supported  by  the  base,  and  can  thus  easily 
be  removed.  Columns  of  ore  and  combustible 
material  are  fed  downwards  near  the  "  outer  circum- 
ference," and  the  charge  is  then  forced  laterally 
into  the  melting  chamber  in  contact  with  the  roof, 
and  against  the  inner  edge  of  a  charging  port, 
whereby  the  latter  is  sealed  against  the  escape  of 
gas.— B.  N. 

Metallurgical  [electric]  furnace.  W.  Buhl,  Car- 
negie, Pa.  U.S.  Pat.  1,254.308,  Jan.  22.  1918. 
Date  of  appl.,  Aug.  20,  1917. 

An  electric  furnace,  with  a  tilting  bowl,  has  guide- 
ways  arranged  to  tilt  with  it.  Masts  for  sup- 
porting the  electrodes  are  mounted  on  the  guide- 
ways  to  allow  horizontal  movement  relative  to  tin- 
bowl,  and  the  furnace  roof  is  connected  with  the 
electrode-supporting  masts  so  that  it  can  be 
raised  from  the  bowl. — T.  H.  B. 

Ores;   Process  for  the  concentration  of .     J.  T. 

Terry,  jun.,  Mascot,  Tenn.     U.S.  Pat.  1,254,173, 
Jan.  22,  191S.     Date  of  appl..  Mar.  24,  1917. 

(  '  implex  sulphide  ore  containing  iron  sulphides 
is  crushed,  and  treated  with  a  solution  of  lime, 
an  ammoniacal  solution,  and  a  frothing  agent ;  the 
iron  sulphides  become  immune  to  flotation,  and 
rising  bubbles  carry  away  the  metallic  values. 

— T.  H.  B. 

[Alloy.]  Co)nposition  of  matter.  F.  T.  Schuller, 
Minneapolis.  Minn.  U.S.  Pat.  1.254,854,  Jan. 
29,  1918.     Date  of  appl.,  Aug.  6,  1917. 

An  alloy  of  Al  96  to  9S%,  Sn  3|  to  1ft  %,  and  P  i 
to  &%.— T.  H.  B.  '  4 

Alloy.     H.    S.    Cooper,    Assignor    to    The    Cooper 

Research     Co..     Cleveland.     Ohio.     U.S.     Fat 

1.254,987..Ian. 29. 1918.  Date  of  appl.,Oct.  15.1917. 

An  alloy  of  99—1%  of  aluminium  and  1— 99%, 

lm     preferably  not  more  than  20%,  of  bervllium. 

— W.  F.  F. 


Steel  process.  F.  T.  Snvder,  Oak  Park,  111.  U.S. 
Pat.  1.254,078,  Jan.  "22,  1918.  Date  of  appl., 
Jan.  16,  1915. 

See  Eng.  Pat.   1213  of  1915  ;  this  J.,  1916,  123. 

Welding  composition.  J.  A.  Hope,  Montreal, 
Canada.  U.S.  Pat.  1,254,805,  Jan.  29,  1918. 
Date  of  appl.,  Sept.  1,  1916. 

See  Eng.  Pat.  102,237  of  1916  ;  this  J.,  1917,  38. 

Zinc    and    the    like ;    Process    and    apparatus    for 

producing  .      F.     Tharaldsen,     Cliristiania, 

Xorwav.     U.S.  Pat.    1,255,066,   Jan.   29,   1918. 
Date  of  appl.,  Aug.  18,  1916. 

See  Eng.  Pat.  108,363  of  1916  ;  this  J.,  1917,  1014. 

Conduits   tor  electric   wires.     U.S.   Pat.    1.254.344. 
Sec  XI. 


XI.— ELECTRO-CHEMISTRY. 

Elcciric  cell ;  A  permanganate .     A.  W.  War- 
rington.    Chem.    Xews,    1917,    117,    97 — 98. 

A  dilute  solution  of  potassium  permanganate 
(316  grms.  in  250  c.c),  acidulated  with  6  c.c.  of 
sulphuric  acid,  is  used  as  the  depolarising  agent  in 
a  porous  vessel  containing  a  carbon  plate,  and  a 
strong  solution  of  zinc  sulphate  (14-55  grms.  in 
750  c.c.)  in  the  outer  compartment  containing  zinc. 
The  voltage  obtained  with  two  such  two-fluid  cells 
in  series  was  about  4  volts,  and  after  3  hours, 
3-7  volts,  whereas  two  similar  one-fluid  cells  in 
series  gave  about  3  volts  after  a  run  of  3  hours. 
(See  also  J.  Chem.  Soc,  April,  1918.) — B.  N. 


Patents. 


Toronto, 
22,    1918. 


Electrolytic  apparatus.  J.  T.  King, 
Canada.  U.S.  Pat.  1.254.045,  Jan. 
Date  of  appl.,  Apr.  19,  1917. 

An  electrolytic  vessel,  which  may  be  rotated  on  a 
suitable  support,  is  provided  with  electrodes  sup- 
ported by  two  pairs  of  clamps,  one  of  each  pair 
being  connected  to  slides  actuated  by  springs. 
The  rotating  support  is  connected  to  a  spindle 
carried  in  a  bearing,  the  latter  being  adjustable 
vertically  in  a  guide.  The  electrode  circuit  is 
provided  with  a  shunt  circuit,  normally  open, 
which  includes  contact  plates  mounted  on  the 
guide.  A  contact  piece  is  carried  by  the  bearing, 
and  is  adapted  to  engage  the  contact  plates  and 
close  the  shunt  circuit  when  the  support  is  moved 
a  predetermined  distance  from  the  electrode 
clamps. — B.  X. 


Furnace  ;  Electric- 


.  F.  T.  Snyder.  Oak  Park, 
111.  U.S.  Pat.  1,254,077,  Jan.  22,  1918.  Date 
of  appl.,  Jan.  19,  1914. 

The  electric  furnace  is  mounted  centrally  on  the 
upper  end  of  an  arc-shaped  arm,  which  projects 
through  the  "  pouring  floor,"  whilst  the  remainder 
of  the  arm  is  concealed  beneath  the  floor.  The 
pouring  spout  of  the  furnace  is  near  the  centre  of 
the  circle  of  which  the  arc  is  a  part,  and  the  arm 
may  be  moved  along  the  path  of  the  arc  to  elevate 
and  tilt  the  furnace,  by  means  of  rotating  rollers 
supporting  and  gearing  with  the  arm.  The 
furnace  is  thus  tilted  without  moving  the  spout 
appreciably,  whilst  the  position  of  the  arm  permits 
unobstructed  access  to  the  spout. — B.  N. 

Conduit  for  electric  wires.  D.  H.  Murphy,  Pitts- 
burgh, Pa.,  Assignor  to  The  American  Conduit 
Manufacturing  Co.  U.S.  Pat.  1,254,344,  Jan.  22, 
1918.     Date  of  appl.,  Sept.  19,  1913. 

An  iron  or  steel  conduit  is  provided  with  an  acid- 
esisting  non-corrosive  coating  on  one  or  more  of 
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it*  surfaces,  which  is  obtained  by  electrolytically 
depositing  a  thin  layer  of  pure  lead!  and  covering 
this  with  a  tliin  layer  of  pure  rdnc  to  till  the  minnte 
reeesaea  in  1 1 1 » -  lead,  i  »<  ►  t  >  i  layers  being  sufficiently 
thick  d>  withstand  chemical  corrosion.  A  non- 
corrosive  mating  is  applied  over  these  layers  to 
prevent  electrolysiB. — B.  N. 

Electric-Jurnaa   electrodes;    Water-jacket  for . 

II.    J.    Kitchen,    Luton,     l.s.    Pat.    1.254,510, 
Jan.  2'-',  1018.     Date  of  appl.,  Mar.  7,  Mtl7. 

-    i   Eng.  Pat,  101,201  of  1910;  this  J.,  1916, 1023. 

Electrolytic  am  aratus.  G.  F.  Jaubcrt.  Paris. 
l.s.  'Pat.  1,266,006,  Jan.  29,  1918.  Pate  of 
appl.,  July  20.  1917. 

Sri:  Eng.  Pat.  102,974  of  191(1  ;  this  J.,  1917,  602. 


Generation  of  gases  [by  electrolysis]  for  use  in  internal 
combustion  engines.  Eng.  Pat.  113,048.  See 
1I\. 


XD.— FATS  ;  OILS  ;  WAXES. 


Rice  polish i n i/s  ;  OH  from- 


P.  Garelli  Aimali 
(  liim.  Appl.,  1917    8,  109—111. 

1\  commerce  rice  polishings  are  mixed  with  variable 
proportions  of  chaff,  and  used  as  a  fertiliser  or 
feeding  stulT.  Prior  to  the  war  the  product  was 
largely  snorted  (ram  Italy,  especially  to  Switzer- 
land and  Germany,  where  it  was  sold  on  the  basis 
•  't  t  he  combined  fat  and  proteins.  The  best  qualities 
contain  from  "21  to  28%,  and  inferior  qualities 
from  15  to  16 %  of  fat  and  proteins.  Owing  to  its 
porous  character  the  ground  material  does  not 
keep  well,  and  the  contained  fat  readily  becomes 
rancid.  It  yields  on  the  average  about  6-5%  of  oil. 
Oil  expressed  from  freshly  separated  material  had 
the  following  characters  : — Sp.  gr.,  0-918  ;  acid 
value,  13-8  ;  saponification  value,  179-4  ;  Hehner 
value,  94-3;  glycerol,  9-03%;  and  unsaponifiable 
matter,  0-7  %.  The  fat  extracted  with  petroleum 
spirit  from  another  sample  melted  at  25° 
to  2(5°  C,  had  acid  value  90  ;  and  contained  4-95% 
of  glycerol  and  3-2%  of  unsaponifiable  matter. 
The  acidity  of  the  oil  varied  with  the  kind  of  rice, 
the  period  of  production,  and  the  state  of  pre- 
servation. In  order  to  obtain  oils  low  in  acidity 
and  rich  in  glycerol,  it  is  necessary  to  express  the 
rice  polishings  as  soon  as  possible  after  their  separa- 
tion, or.  better,  to  destroy  the  lipolytic  enzymes  by 
heat,  The  press-cake  resembles  sesanuS  oil-cake 
in  appearance.  A  sample  contained  :  moisture, 
UGH;    nitrogen,  2  73  ;    and  fat,  S-OS  %.— C.  A.  M. 


Soap  solutions  :    Studies  «/ 


.    //.    V.  Lenher 

and  <;.   M.  ISishop.     J.'Phvs.  (hem.,  1918,  22, 
68—72. 

The  em  unification  of  various  oils  by  the  action  of 
soap  solution  has  been  examined.  Measured 
quantities  of  the  oil  and  .V/10  sodium  oleate 
solution  were  mixed  with  water  to  give  a  total 
volume  of  100  c.c.  The  mixture  was  heated  to 
100°  C,  violently  agitated  for  5  mins.,  and  then 
allowed  to  stand  for  5  mins.  If  oil  separated  on 
standing,  the  experiment  was  repeated  with  more 
sodium  oleate  solution  and  less  water.  By  a 
process  of  approximation,  the  volume  of  soap 
solution  required  to  bring  about  complete  emulsi- 
fication  was  determined.  The  volumes  of  soap 
solution  required  for  the  emulsifieation  of  10,  20, 
30,40,  50,  and  00  c.c.  of  oil  respectively,  under  the 


specified  conditions,  were  determined   in   the  ease 

of  eot  I  on  seed,  corn  (maize),  olive,  linseed,  peanut 
(arachis),  rape  seed,  castor,  sesame,  and  sperm  oils. 

The  results  show  1  li.it  I  lie  quant  it  y  of  BOap  solution 
increases  mueh  less  rapidly  than  t  be  quantity  of 
oil  when  the  volume  of  this  is  less  than  about   40' 

c.c.  For  larger  quantities  of  oil,  the  rate  of 
increase  in  the  required  amount  of  soap  solution  is 
much  greater.     11 .  M.  D. 

Seeds  o/  Echinocystis  orcgana  [;    Oil  from .J 

\l.   H.  Daughters.     J.  Ind.  Eng.  Chem.,  1918, 
10,  126—127. 

The  wild  cucumber,  Echinocystis  oregana,  is  a 
i  ommon  plant  in  waste  places  from  British  (,'olum- 
bi  i  to  ('aliform.-..  Specimens  of  the  seeds  collected 
in  three  successive  years  had  the  following  eom- 
positon — Crude  fat,  30-11  to  35-45;  proteins, 
20-04  to  23-71  ;  starch,  9-20  to  12-05  :  crude  tibre, 
20-01  to  22-07  ;  moisture,  3-90  to  4-5 1  ;  and  ash, 
2-6  to  2-89%.  Oils  expres.-ed  in  the  cold  and 
extracted  with  petroleum  spirit  had  the  following 
characters  :  — 


Refract, 

Sp.  gr.  !  index  at 
at25°C.      25°  C. 


Extracted  "it 
Expressed  oil 


0-0207    !    1-4722 
0-9166    ;    1-4701 


Soliilif. 
point. 


°c. 

+  5  to  -8 
+  5  to  -8 


Iodine  ,  Saponif. 
value,  i     value. 


116-5 
117-0 


19S-4 

180-1 


Freshly-ground  seeds  yielded  an  olive-green  oil 
with  a  taste  resembling  that  of  olive  oil.  On 
exposure  to  light  the  colour  failed  in  a  few  days 
to  golden  vellow.  Hydrogenated  with  a  nickel 
catalyst  at '220°— 240°  C.  it  yielded  a  vellowish- 
white  fat  which  melted  at  29°— 36°  0.  and  had 
an  iodine  value  of  700.  Feeding  experiments 
with  mice  showed  that  the  original  oil  and  the 
hydrogenated   fat  were   non-poisonous. — 0.  A.  M. 

Patents. 

Hard  [hydroijenaled]  jots  :  Apparatus  for  manu- 
facturing     .     K.     Kimura,     Kobe.     Japan. 

Eng.  Pat,  113,232,  Aug.  31,  1917.     (Appl.  No. 
12,512  of  1917.) 

An  unsaturated  fatty  oil,  a  catalyst  such  as  nickel 
carbonate,  and  hydrogen  gas  are  agitated  in  a 
vertical  cylinder  enclosed  in  a  steam  jacket.  A 
central  vertical  shaft  carries  an  agitator  com- 
prising a  framework,  star-shaped  in  horizontal 
cross-section,  each  radial  portion  being  covered  by 
metallic  netting  of  nickel,  platinum,  iron,  or  silver. 
The  central  shaft  also  carries  a  supporting  spider 
for  the  spindles  of  similar  planet  agitators  which 
thus  revolve  around  the  central  agitator.  Each 
planet  spindle  carries  a  spur-wheel  which  engages 
with  an  internally  toothed  ring  on  the  wall  of  the 
container.  The  central  agitator  causes  a  centri- 
fugal movement  of  the  liquid  outwards,  and  the 
rotation  of  the  planet  agitators  causes  an  intimate 
mixing  and  subdivision.  Suitable  inlets  and 
outlets  are  provided  for  the  oil  and  hydrogen. 

— W.  F.  F. 

[Nickel  catalyst  suspended  in  oil.]  Product  of 
hydrogi  nation.  C.  Ellis,  Montclair,  N.J.  Re- 
issue 14,429,  Jan.  29, 1918,  of  U.S.  Pat,  1.226,620, 
May  15,  1917.     Date  of  appl.,  Dec.   18,   1917. 

See  this  J.,  1917,  723. 

Soap-like  detergent  and  manufacture  thereof.  W. 
Feldenheimer,  London.  U.S.  Pat,  1,254,588, 
Jan.  22,  1918.     Date  of  appl.,  Apr.  12,  1917. 

See  Eng.  Pat,  100,423  of  1910;   this  J.,  1917,  724. 


138  a 


Cl.  XIII.— PAINTS;  PIGMENTS;  &c.     Cl.  XVI.— SOILS;  FERTILISERS. 


[April  15,  1918. 


Xin.— PAINTS  ;  PIGMENTS  ;  VARNISHES  ; 
RESINS. 

Patents. 

Coating  compositions  ;  Arid-proof .  S.  Tamari, 

Tokyo,  Japan.  Eng.  Pat.  107,370.  Apr.  13.  1917. 
(Appl.  No.  5250  of  1917.)  Under  Int.  Cony.. 
June  20,  1916. 

An  acid-proof  composition  is  obtained  by  adding 
gradually,  with  thorough  stirring,  about  3  parts  of 
graphite  to  1  part  of  melted  sulphur,  raising  the 
temperature  of  the  mixture  to  about  170°  C, 
and  cooling.  The  composition  is  melted  before 
use.— B.  V.  S. 

Drying-oils  [from  kerosene]  ;  Process  for  the  manu- 
facture   of .        F.    C.    Thiele,    Assignor    to 

Cudahy  Refining  Co..  Coffeyville,  Kans.  U.S. 
Pat.  1,251,866,  Jan.  29,  1918.  Date  of  appl., 
Aug.   6,   1913. 

Kerosene  containing  cyclo-paraflins  is  treated 
with  a  halogen  (chlorine),  acidulated,  and  the 
mixture  treated  with  a  metal. — L.  A.  C. 

[Stencil  emulsions  and]  paper  stencils  and  their 
manufacture.  E.  C.  R.  Marks,  London.  From 
Addressograph  Co.,  Chicago,  LT.S.A.  Eng.  Pat. 
113,338,  Feb.  28,  1917.   (Appl.  No.  2985  of  1917.) 

See  U.S.  Pat,  1,231,554  of  1917  ;  this  J.,  1917,  930. 
Stencil  sheets  are  produced  by  treating  a  fibrous 
porous  sheet,  for  example,  of  Yoshino  paper, 
with  the  emulsion. 


XIV.— INDIA-RUBBER  ;    GUTTA-PERCHA. 

Rubber;  Vulcanisation  of by  selenium.     C.  R. 

Boggs.     J.  Ind.  Eng.  Chem.,  1918,  10,  117— IIS. 

A  standard  30  °„  Para  rubber  compound  was 
partially  vulcanised  when  heated  for  2  hours  at 
150'  C.  with  black  selenium  in  the  equivalent 
proportion  that  sulphur  would  be  used.  The 
physical  tests  showed  normal  elongation,  but  only 
about  50 °u  of  the  tensile  strength  of  the  analogous 
sulphur  compound.  All  the  samples  showed  but 
little  deterioration  on  keeping,  and  after  1  years 
had  the  same  elongation  and  about  70%  of  the 
original  tensile  strength.  Doubling  the  proportion 
of  selenium  and  using  an  organic  accelerator  did 
not  give  a  better  product,  but  caused  the  samples 
to  become  brittle  on  keeping,  as  in  the  case  of  over- 
vulcanised  or  under-vulcanised  rubber.  On  re- 
moval from  the  press  this  product  expanded  25% 
of  its  volume,  which,  however,  became  normal 
again  when  cold.  This  pointed  to  deficient 
vulcanisation.  By  using  amorphous  selenium  and 
an  organic  accelerator  some  increase  of  tensile 
strength  without  loss  of  elongation  was  obtained. 
The  best  product  obtained  showed  no  appreciable 
deterioration  when  put  on  wire  and  left  for  3  years. 
Accelerators  were  found  which  enabled  rubber  to 
be  vulcanised  by  heating  it  with  selenium  at  the 
ordinary  vulcanising  temperature  (135°  C.)  for 
only  about  twice  tin-  time  required  with  sulphur. 
The  product  showed  the  normal  tensile  strength 
(1100  to  1200  lb.)  and  elongation  (2  to  10  or  12  in.) 
of  a  similar  compound  containing  sulphur.  It  was 
somewhat  soft,  but  did  not  deteriorate  when 
heated  for  4  days  in  the  air  at  70°  C.  It  had 
rather  low  insulation  resistance  and  dielectric 
strength.  Chemical  analysis  as  used  with  ordinary 
vulcanised  compounds  is  not  applicable  to  the 
selenium  compounds,  since  black  selenium  is 
practically  insoluble  in  acetone,  and  is  only 
sparingly  soluble  in  chloroform  and  carbon  bi- 
sulphide.    A  compound  to  which  31-7%  of  rubber 


had  been  added  showed  that  amount  of  rubber 
when  analysed  by  the  tetrabromide  method. 
Hence  it  would  appear  that  no  correction  need  be 
made  for  combined  selenium  or  that  the  selenium 
is  readily  displaced  by  bromine.  Rubber  goods 
vulcanised  with  selenium  appear  to  deteriorate 
much  less  with  age  than  do  sulphur  compounds, 
so  that  where  permanency  is  required  it  may  be 
found  advantageous  to  replace  sulphur  bv  selenium. 

— C.  A.  M. 


XV.— LEATHER  ;  BONE  ;  HORN  ;  GLUE. 


Patent. 
Tanning  ;  Compound  suitable  for  ■ 


-.0.  Schmidt 
and  A.  Andres,  Assignors  to  Badische  Anilin 
und  Soda  Fabr.,  Ludwigshafen,  Germany. 
U.S.  Pat,  1.254.364,  Jan.  22,  1918.  Date  of 
appl.,  Mar.  23,  1914. 

See  Addition  of  July  31.  1913,  to  Fr.  Pat,  443,730 
of  1912  ;  this  J.,  1914,  209. 


XVI.— SOLLS  ;     FERTILISERS. 

Soils  ;    Correlation    between    bacterial    activity    and 

lime  requirement  of .     F.  E.  Bear.     Soil  Sci., 

1917,  4,  433 — 462. 

TriE  author  has  studied  the  relation  between  the 
activities  of  soil  bacteria  concerned  in  nitrogen 
fixation  or  transformation  and  the  lime  require- 
ment of  certain  soils,  having  lime  requirements 
varying  from  0  to  4600  lb.  of  calcium  carbonate  per 
2,000,000  lb.  of  soil.  Ammonification  proceeded 
fairly  satisfactorily  in  most  of  the  soils  without 
the  application  of  lime,  but  the  use  of  moderate 
amounts'of  calcium  carbonate  increased  the  rate 
of  ammonification  in  most  cases.  The  rate  of 
nitrification  was  almost  directly  correlated  with 
the  amount  of  calcium  carbonate  supplied,  soils 
having  high  lime  requirements  showing  practically 
no  nitrification  until  calcium  carbonate  was  applied. 
Nitrogen  fixation  by  non-symbiotic  soil  organisms 
was  considerably  increased  by  the  addition  of 
calcium  carbonate,  and  the  application  of  mono- 
calcium  phosphate  was  also  necessary  for  maximum 
nitrogen  fixation.  A  good  growth  of  soya  beans 
was  obtained  on  a  soil  having  a  lime  requirement 
of  3000  lb  ,  and  well  fertilised  with  acid  phosphate 
(superphosphate)  or  manure.  Nitrogen  fixation 
accompanying  the  growth  of  soya  beans  took 
place  readily  in  acid  soils,  but  was  increased  by 
small  applications  of  calcium  carbonate,  though 
decreased  by  large  applications.  The  results,  as 
a  whole,  indicate  that  small  applications  of 
calcium  carbonate  are.  as  a  rule,  relatively  more 
effective  than  large  applications  as  a  means  of 
increasing  the  bacterial  activities  in  acid  soils. 

— W.  G. 

Soils:    Moisture  equivalent  determinations  of  salt- 
treated and  their  relation   to   changes  in    the 

interior    surfaces.     L.     T.    Sharp    and    D.     D. 
Waynick.     Soil  Sci.,  1917,  4,  463—469. 

DUPLICATE  100-grm.  portions  of  a  clay  loam  soil 
were  treated  with  80  c.c.  of  solutions  of  different 
sodium  salts.  From  one  of  these  portions  the  salt 
was  washed  with  distilled  water  before  centrif  uging, 
whilst  a  sample  from  the  other  portion  was  sub- 
jected to  centrif  uging  without  washing.  It  was 
found  that  there  was  a  marked  increase  in  the 
moisture  equivalent  (i.e.,  the  water  retained  after 
centrif  uging)  after  the  treatment  with  saline 
solutions  and  washing,  the  extent  of  the  increase 
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depending  on  the  salt  used.  The  greatest  effect 
was  obtained  with  sodium  sulphate,  followed  in 
oid  r  l>y  sodium  hydroxide,  sodium  carbonate, 
and  sodium  chloride.  This  effect  was  not  obtained 
when  the  washing  with  water  was  omitted.  Tho 
authors  consider  that  the  salt  and  water  treatment 
increased  the  interior  surface  of  the  soil  by  from 
_'  to  10%,  depending  on  the  salt  used. — W.  G. 

Soil*  ;     Relation   oj   fht   mechanical  analysis  to  the 

moisture  equivalent  of .   A.Smith.     Soil  Sci., 

1017,  4,  471—470. 

Moistihk  equivalents  (see  preceding  abstract) 
have  been  determined  for  the  seven  fractions 
obtained  by  the  mechanical  analysis  of  twelve 
different  soils,  and  the  values  obtained  were  used  to 
calculate  the  moisture  equivalent  of  a  number  of 
soils  from  the  results  of  their  mechanical  analyses. 
The  calculated  results  were,  on  the  whole,  only 
approximations  to  the  results  obtained  by  actual 
determinations. — W.  G. 

-     It  ;     ^'l)lll>nctric   determination   of  sulphates   in 

■rater  extracts  of .     A.  W.  Christie  and  J.  C. 

Martin.     SoilSci.,  1017,4,477 — 170. 

THE  authors  advocate  the  method  of  Raiziss  and 
Dubin  as  used  for  the  estimation  of  total  sulphur 
in  urine  (see  J.  Biol.  Chem.,  1014,  18,  207),  the 
sulphates  being  precipitated  as  benzidine  sulphate 
ana  the  precipitate  titrated  with  A'/20  potassium 
permanganate.  Not  less  than  15  c.c.  and  not 
more  than  20  c.c.  of  water  should  be  used  to  wash 
the  benzidine  sulphate  precipitate.  The  average 
error  by  this  method  for  the  small  amounts  of 
water-soluble  sulphates  was  found  to  be  3%  of  the 
total. — W.  G. 

.V itrogen-assimilaling  bacteria  [of  soils];  Influence 

of  nitrates  on .     T.  L.  Hills.     J.  Agric.  Res., 

1918,  12,  183—230. 

Small  quantities  (up  to  0-1%)  of  potassium, 
sodium,  or  calcium  nitrate  caused  a  great  increase 
in  the  number  of  Azotobacter  in  sterilised  soil, 
but  ammonium  nitrate  was  less  effective.  Higher 
concentrations  did  not  favour  the  growth  of  the 
organism.  The  presence  of  these  nitrates  caused 
an  increase  in  the  total  nitrogen  in  the  soil,  but 
this  increase  was  not  commensurate  with  the 
increase  in  the  numbers  of  Azotobacter.  Slightly 
different  results  were  obtained  on  agar  films, 
calcium  nitrate  in  Wiis  case  causing  a  decrease  in 
the  amount  of  nitrogen  fixed.  In  the  presence  of 
these  nitrates  marked  pigmentation  occurred  and 
the  volutin  bodies  in  the  Azotobacter  cells  in- 
creased in  number  and  size.  The  number  of 
B.  radieicola  in  sterilised  soil  was  increased  by  the 
addition  of  small  quantities  of  the  three  nitrates, 
the  increase  being  less  marked  than  in  the  case  of 
Azotobacter,  although  the  B.  radieicola  appeared 
to  be  more  resistant  to  higher  concentrations  of 
nitrates  than  Azotobacter.  Unlike  the  Azoto- 
bacter, B.  radieicola  does  not  reduce  nitrate  to 
nitrite  under  aerobic  conditions.  The  presence  of 
large  amounts  of  the  three  nitrates  proved  detri- 
mental to  the  formation  of  nodules  on  alfalfa. 
Nitrates  in  soil  cultures  prevented  the  re-formation 
of  nodules  once  removed  and  also  caused  a  decrease 
in  the  number  of  nodules  already  present. — W.  G. 

Rool-nematode    (Ileterodcra    radieicola);    Study    of 

the and  its  control.    W.  P.  Duruz.  Soil  Sci., 

1917,  4,  481—402. 

Nematode  activity  was  found  to  be  diminished  by 
excess  of  moisture,  by  high  temperature  (38-8°  C), 
and  by  treatment  with  formaldehyde,  sphagnum 
moss  extract,  or  sodium  cyanide  dissolved  in 
water.     The  last  named  may  be  used  on  green- 


house soils  at  the  rate  of  200  lb.  per  acre,  dissolved 
in  water  so  as  to  give  J  gallon  per  sq.  foot,  the 
treatment  being  repeated  at  the  end  of  one  week. 

— W.  G. 

Patents. 

Peat  and  mtick  ;    Process  of  treating for  the 

preparation  of  fertiliser.  J.  P.  Schroeder .Washing- 
ton, D.C.  U.S.  Pats,  (a)  1,254,365  and  (b) 
1,254,30(5,  Jan.  22,  1018.  Dates  of  appl.,  Aug. 
13  and  22,  1917.     (Dedicated  to  the  public.) 

(a)  Raw  peat  is  digested  with  sulphuric  acid, 
the  complex,  insoluble  proteins  of  the  peat  being 
thereby  hydrolysed  giving  simple  compounds, 
soluble  in  water  and  available  for  plant  use.  The 
excess  acid  is  then  neutralised  by  the  addition  of 
finely  ground  rock  phosphate.  The  material  is 
thus  obtained  in  a  physical  condition  suitable  for 
application  to  the  soil,  (b)  Peat  is  made  slightly 
j  alkaline  with  ammonia  and  digested  under  steam 
pressure,  the  insoluble  proteins  being  hydrolysed 
into  simple  compounds  soluble  in  water.  With 
this  material  there  may  then  be  intimately  mixed 
a  small  portion  of  ammonium  sulphate  and  calcium 
carbonate,  which  slowly  interact  and  generate 
ammonia  throughout  the  mass,  thus  neutralising 
any  tendency  to  revert  to  an  acid  reaction.- — W.  G. 


XVH.— SUGARS  ;  STARCHES  ;  GUMS. 

Sucrose  ;  Influence  of  different  compounds  on  tlte 
destruction  of  monosaccharides  by  sodium  hydr- 
oxide and  on  the  inversion  of  6;/  hydro- 
chloric acid.  III.  Constitutional  formula;  of  the 
hydroxybenzoic  acids  and  of  sulphanilic  acid. 
H.  I.  Waterman.  Proc.  K.  Akad.  Wetensch. 
Amsterdam,  1918,  20,  581—589. 

Salicylic  acid  behaves  as  a  monobasic  acid  in 
retarding  the  destruction  of  dextrose  by  sodium 
hydroxide,  whereas  m-  and  p-hydroxybenzoic 
acids  behave  as  dibasic  acids.  Sulphanilic  and 
hippuric  acids  behave  as  monobasic  acids  in  this 
reaction,  but  exert  no  influence  on  the  inversion 
of  sucrose  by  hydrochloric  acid.  (For  the  con- 
stitutional formula  see  J.  Chem.  Soc,  April, 
1918.)— W.  G. 

Patents. 

Size  and  process  of  making  the  same  [from  starch]. 
A.  W.  H.  Lenders,  Cedar  Rapids,  Iowa.  U.S. 
Pat.  1,253,397,  Jan.  15,  1918.  Date  of  appl., 
July  8,  1916. 

Size  containing  a  mixture  of  thick-boiling  with 
thin-boiling  starch  or  of  modified  starch  with  a 
lubricant,  may  be  prepared  by  modifying  starch 
with  acid  to  produce  a  thin-boiling  product,  which, 
after  addition  of  raw  starch  if  necessary,  is  again 
modified   by   alkaline   treatment. — J.  H.  L. 

Production    of    decolorising    charcoal.     Eng.    Pat. 
106,089.     See  Hb. 


XVDX— FERMENTATION  INDUSTRIES. 


W'ines  ;    White  "  casse  "  of 


L.  Moreau  and 


B.  Vinet.     Bull.  Soc.  Agric.  France,  1017,  267- 
271,   202—200.     Bull.   Agric.    Intell.,    1917,    8, 
1280—1281. 

|   From  a  study  of  numerous  wines  affected  by  white 

|    "  casse  "  the  authors   conclude   that  the   malady 

is    Drought   about   by   the   presence   of   iron   and 

phosphoric  acid  (cp.  Laborde,  this  J.,  1017,  468). 

Free  tartaric  acid  favours  the  development  of  the 
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disease,  de-acidified  wines  being  nearly  always 
immune.  Acid  potassium  tartrate,  and  rnalic  and 
succinic  acids  have  far  less  influence  than  free 
tartaric  acid.  The  malady  may  be  prevented  in  all 
cases  by  addition  of  1  grni.,  and  in  some  cases 
by  addition  of  0'5  grm.,  of  citric  acid  per  litre,  but 
even  the  larger  amount  does  not  always  dissolve 
the  precipitate  when  it  has  once  formed,  though  it 
promotes  agglutination  and  deposition  of  the  sus- 
pended ferric  phosphate.  In  a  wine  affected  with 
white  "  casse "  the  tannin  present  percept  ibly 
aggravates  the  disease  and  produces  a  bluish 
colour.  Such  cases,  however,  should  be  distin- 
guished from  blue  "  casse,"  in  which  the  precipitate 
contains  no  phosphoric  acid  or  only  traces. 
Aeration  tends  to  promote  the  development  of 
white  "  casse,"  by  oxidising  ferrous  to  ferric 
phosphate,  which  then  separates  from  solution. 
The  disease  can  be  prevented  or  cured  in  two  ways, 
viz.,  by  treating  wines  of  average  or  less  than 
average  acidity  with  citric  acid,  and  by  treating 
"  green  "  wines  with  de-acidifying  agents.  As  a 
preventive  measure  it  is  very  desirable  to  practice 
the  de-acidification  of  musts  in  years  when  these 
have  a  high  acidity. — J.  H.  L. 

Use  of  micro-organisms  to  determine  the  preservative 
value  of  spices.     Bachmann.     See  XIXa. 

Alcohol  from   calcium   carbide.     Beyer.     See  XX. 

Patents. 

Fermenting    tun  ;     Method   of   and    apparatus  for 

preventing  overflow  of  surface  bubbles  in  a . 

K.  G.  Abercrombie.  Alloa.     Eng.  Pat.  113,002, 
Feb.  9,  1917.     (Appl.  No.  1976  of  1917.) 

Horizontal,  fan-shaped  films  of  fluid,  e.g.,  air,  are 
ejected  across  the  surface  of  the  fermenting  liquid, 
from  a  number  of  nozzles,  e.g..  four,  fixed  around 
the  top  of  the  tun  and  in  communication  with  a 
supply   of  the   compressed  fluid. — J.  H.  L. 

Heating  and  boiling  liquids  [e.g.,  rcort]  ;    Means  for 

.     P.     Bobinson,    Burton-on-Trent.     Eng. 

Pat.   113,346,   Mar.   7,   1917.     (Appl.   No.  3348 
of  1917.) 

An  apparatus  for  fixing  in  a  copper  for  boiling 
wort  consists  of  a  central  hollow  hub  divided  into 
two  compartments  one  above  the  other,  and  having 
an  inlet  for  the  supply  of  live  steam  to  the  lower 
one  and  an  outlet  for  condensed  water  from  the 
upper  compartment.  Badial  tubes  project  from 
the  central  hub  and  each  is  divided  by  a  horizontal 
diaphragm  into  a  lower  live  stem  compartment 
and  an  upper  condensed  water  compartment. 
Upright  open  tubes  are  fixed  in  holes  in  the 
diaphragm  and  open  into  the  live  steam  compart- 
ment, and  are  surrounded  by  wider  tubes  with 
closed  tops  which  open  below  into  the  condensed 
water  compartment. — J.  H.  P. 

Ferments  and  process  of  making  the  same.  A.  D. 
Barr,  McHue,  Ark.  U.S.  Pat.  1,253,334,  Jan.  15, 
1918.    Date  of  appl.,  June  3,  1916. 

Claim  is  made  to  a  ferment  (enzyrne)  containing 
an  amino-acid.  possessing  proteolytic  power,  and 
capable  of  decomposing  carbohydrates  in  acid, 
neutral,  or  alkaline  media  with  production  of  acid 
substances,  also  to  products  comprising  an  enzyme 
(or  a  mixture  of  proteolytic  enzymes)  together 
with  leucine,  e.g.,  a  mixture  of  "equal  amounts 
of  pepsin  and  pancreatin  with  5%  of  leucine. 
Products  capable  of  decomposing  carbohydrates 
are  prepared  by  triturating  a  mixture  of  proteo- 
lytic enzymes,  adding  a  small  quantity  of  a  sub- 
stance containing  the  amino-acid  group,  and  again 
triturating  the  mixture. — J.  H.  L. 


Amino  compounds  [for  foodstuffs,  etc.]  ;  Preparation 

of by  fermentation.      G.  Eberle,  Stuttgart. 

Germany.     U.S.  Pat.  1,254,033,  Jan.  22,  1918. 
Date  of  appl.,  Feb.  15,  1915. 

See  Ft.  Pat.  476,693  of  1914  ;    this  J.,  1916,  631. 
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Dialysis;    Gliding - 


.     II.  [Preparation  of  fruit 
syrups.]     H.  Thorns.     Ber.,   1918.  51,  42 — 45. 

Dialysis  can  be  greatly  accelerated  if  the  liquid 
is  made  to  glide  over  the  membrane.  For  this 
purpose,  an  apparatus  may  be  constructed  of  two 
vessels,  clamped  together,  with  a  parchment 
membrane  between  them,  water  being  placed 
on  one  side  and  the  liquid  on  the  other.  The 
apparatus  is  rotated  or  shaken  in  the  same  plane 
as  the  membrane.  Such  a  device  has  been  designed 
by  the  author  for  the  preparation  of  stable  fruit 
syrups,  without  the  destruction  of  the  enzymes, 
vitamines,  or  aroma,  merely  by  removing  the 
excess  of  acids  and  sugar.  (See  also  J.  Chem.  Soc. 
1917,  ii.,  561  ;   and  April,  1918.)— J.  C.  W. 

Spices  ;     Use  of  micro-organisms  to  determine  the 

preservative  value  of .      F.   M.   Bachmann. 

J.  Ind.  Eng.  Chem.,  1918,  10,  121—123. 

Bacteria,  yeasts,  and  mould-fungi  were  grown 
on  nutrient  media  containing  definite  amounts  of 
different  brands  of  cloves,  cinnamon,  and  all- 
spice. It  was  found  that  there  was  a  considerable 
difference  in  the  preservative  effect  of  different 
brands  of  the  same  spice,  and  that  the  method 
could  be  used  as  a  criterion  of  the  preservative 
value.  The  results  showed  that  cloves  may  be 
as  effective  a  preservative  as  cinnamon. — C.  A.  M. 

Haystacks  ;  Spontaneous  ignition  of .  E.  Jordi. 

Schweiz.  Chem.-Zeit.,  1918,  2,  7 — 10. 

Since  about  1913,  haystack  fires  have  been 
much  more  frequent  than  before  in  Switzerland, 
probably  because  modern  mechanical  appliances 
enable  hay-making  and  stacking  to  be  completed 
much  more  rapidly  than  was  formerly  the  case 
and  in  consequence  the  hay  often  has  less  oppor- 
tunity to  dry.  The  author  refers  to  the  work 
of  various  investigators,  viz.,  Miehe,  Ranke, 
Schenk,  and  Boekhout  and  de  Fries,  on  the  heating 
of  stacks,  and  concludes  therefrom  that  a  rise  in 
temperature  to  40°  C.  may  occur  owing  to  respira- 
tion of  the  surviving  cells  and  also  to  intramole- 
cular respiration  ;  the  activities  of  micro- 
organisms account  for  further  heating  to  about 
70°  C,  at  which  temperature  a  slow  process  of  dry 
distillation  mav  set  in  and  eventually  heat  the 
stack  to  300°^400°  C.  The  final  products  of  this 
dry  distillation  ars  combustible  gases  and  carbon, 
the  latter  being  pyrophoric  owing  to  the  fibrous 
nature  of  the  original  material.  Various  practical 
precautions  are  enumerated  ;  e.g..  care  should  be 
taken  that  hay  is  dry  when  stacked  ;  stacks  should 
be  of  as  large  cross-section  as  possible,  and  pro- 
vided with  means  for  ventilation.  If  the  tempera- 
ture in  the  stack  should  rise  to  70°  C.  the  ventila- 
tion passages  should  be  closed.  Salt  may  be 
scattered  over  hay  which  has  become  damaged  by 
exposure  to  bad  weather. — J.  H.  L. 

Haystacks  :   New  theory  of  the  spontaneous  firing  of 

.    A.  Tschirch.    Schweiz.  Chem.-Zeit.,  1918, 

2,  10—12. 

The  author  criticises  the  commonly  accepted 
theory  of  spontaneous  combustion  in  stacks, 
especially  the  assumption  that  combustible  gas 
and  carbon  are  produced  at  relatively  low  tem- 
peratures by  "  dry  distillation."     He  proposes  a 
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theory  based  on  observations  made  on  the  drying 
of  medicinal  plants.  The  Hist  phase  of  heating 
is  regarded  a-s  due  to  oxidation  processes  under 
the  influence  of  the  plant  oxidases  and  at  the 
expense  of  the  air  present  in  the  stack.  This 
phase  results  in  a  small  rise  of  temperature  but 
oessee  whin  the  oxygen  in  the  stack  has  been 
exhausted.  After  this  the  chief  r61o  is  played 
by  reductases,  which  act  energetically  between 
50°  and  70°  C.  and  effect  the  de-oxidation  and 
eventual  carbonisation  of  such  substances  as 
amino-acids  and  carbohydrates.  It  is  to  the 
accumulation  of  oxvgen  withdrawn  by  the 
reductases  that  the  danger  of  ignition  is  due, 
for  the  reduction  processes  themselves  would  not 
produce  sufticient  heat  to  ignite  the  material. 
The  genera]  precautionary  measures  recommended 
are,  therefore,  thorough  drying  of  the  hay  before 
-t  uking  (to  minimise  enzymic  action),  and 
thorough  aeration  of  the  stacks,  which  may  be 
built  in  horizontal  layers  with  air  spaces  between. 

—J.  H.  L. 

Seeds  of  Erhinocystis  orcgana.  Daughters.  Sec  XII. 


Patents. 
Milk:    Apparatus   for    evaporating 


.  J.  H. 
Mason,  Prince  Rupert,  B.C..  Canada.  U.S.  Pat. 
1,254,423,  Jan.  22,  1918.  Date  of  appl.. 
tag.  2,  1916. 

I'm:  apparatus  comprises  a  drying  chamber  and 
.in  e\  aporathlg  reservoir,  with  a  pipe  for  conveying 
air  train  the  drying  chamber  to  the  evaporating 
reservoir  and  a  return  pipe.  The  drying  chamber 
contains  a  refrigerating  brine  coil  for  dehydrating 
the  air  by  freezing  the  moisture  in  it.  Means  are 
provided  for  spraying  water  on  to  the  coil,  and 
for  passing  heat  through  it  when  the  drying 
chamber  is  disconnected  from  the  evaporating 
reservoir. — J.  H.  J. 


•  into    food. 


Garbage  :     Process     of     converting- 

W.  H.  Faust,  Assignor  to  M.  E.  Faust,"  Los 
Angeles,  Cal.  U.S.  Pat.  1,254,317,  Jan.  22, 1918. 
Date  of  appl.,  May  16,  1917. 

QABBAOB  is  cooked  and  dried  for  a  long  period  at 
about  212°  F.  (100°  C),  and  then  heated  to  about 
400°  F.  (205°  C.)  for  a  short  time  to  destroy  micro- 
organisms. The  material  is  then  ground  into 
granular  form. — W.  F.  F. 

Bread  and  the  like  ;  Process  for  predetermining  the 
time   necessary  for  the  fermentation  or  rising  of 

dough  for .     A.    Watkins,   ITereford.     U.S. 

Pat.  1,254,457,  Jan.  22,  1918.  Date  of  appl.. 
Aug.  24,  1915. 

See  Eng.  Pat.  19,487  of  1914  ;  this  J.,  1915,  243. 

Coffee  extract  ;  riant  for  the  manufacture  of . 

L.  Etaix,  Paris.  U.S.  Pat.  1,254,129,  Jan.  22, 
1918.     Date  of  appl.,  Aug.  31,  1916. 

*See  Eng.  Pat.  2722  of  1915  ;  this  J.,  1915,  1268. 


XIXB— WATER   PURIFICATION  ; 
SANITATION. 

Cresols  :    Process  for  the  dcodorisation  of  the  ■ 


J.    F.    Couch.    Amer.    J.    Pharm.,    1918,    98, 
128—130. 

E^ual  weights  of  cresol  and  concentrated  sulphuric 
acid  are  thoroughly  mixed  and  heated  to  75° — 


1 10°  C.  until  a  drop  of  the  liquid  mixed  with  water 
gives  only  a  faint  cloudiness.  The  separation  of 
oily  drops  shows  that  the  reaction  is  incomplete 
unless  the  cresol  contains  a  large  proportion  of 
hydrocarbons.  The  length  of  time  necessary  for 
the  reaction  varies  between  6  and  14  hours.  On 
completion  of  the  reaction,  the  product  is  poured 
into  five  volumes  of  cold  water,  any  oil  which 
separates  out  being  removed.  The  mixture  is 
neutralised  with  milk  of  lime  and,  after  standing 
for  24  hours,  the  clear  liquid  is  decanted  off.  The 
sediment  is  washed  and  the  washings  added  to  the 
decanted  liquid.  The  solution  is  then  evaporated 
to  dryness  on  the  water-bath,  the  residue  dis- 
solved in  a  little  water,  and  if  the  odour  still 
persists,  the  solution  must  be  again  evaporated 
to  dryness.  When  the  solution  in  water  is  quite 
odourless,  it  is  diluted  with  water  to  twice  the 
volume  of  the  cresol  taken,  and  the  calcium  pre- 
cipitated with  sulphuric  acid,  carefully  avoiding 
any  excess.  After  standing  for  a  day,  the  solution 
is  filtered  and  the  sediment  washed  ;  the  filtrate 
may  then  be  made  up  to  any  desired  strength. 
Tests  with  P.  coli  show  that  the  phenol  coefficient 
of  the  solution  is  considerably  increased  by  this 
treatment,  and  since  no  addition  of  soap  is  neces- 
sary in  the  solution,  it  will  not  become  cloudy 
when  mixed  with  hard  waters.  It  may  be  xised 
in  all  cases  in  place  of  the  Liquor  cresolis  com- 
positus  and  in  the  same  proportions. — L.  A.  C. 

Formaldehyde  ;  A  substitute  for  the  permanganate- 
formalin  method  of  disinfection  with- .     C.  G. 

Storm.     J.  Ind.  Eng.  Chem.,  1918,  10,  123—124. 

If  formalin  be  poured  on  to  crystals  of  potassium 
or  sodium  chlorate  there  is  no  reaction  until  the 
mixture  is  heated  to  about  65°  C.  The  re  ction 
which  then  occurs  is  analogous  to  that  which  takes 
place  between  formaldehyde  and  potassium  per- 
manganate in  the  cold,  and  appears  to  he  in 
accordance  with  the  equation  : 

2KC103  +  3HCHO  =2KC1+3H20+3C02, 
although    probably    other    reactions    such    as  : 

KCIO3+3HCHO  =KCl+3HCOOH, 
also  occur.  The  best  results  for  disinfection  are 
obtained  by  the  use  of  25  grms.  of  chlorate  to 
100  c.c.  of  formalin  ;  with  these  proportions  about 
23%  of  the  formaldehyde  is  oxidised,  and  the 
remainder  volatilised. — C.  A.  M. 

Quinine  derivatives;  Disinfectant  action  of on 

diphtheria     bacilli.      H.     Schaeffer.      Biochem. 
Zeits.,  1917,  83,  269—314. 

The  antiseptic  and  disinfeetant  properties  of  the 
alkyl  derivatives  of  hydrocupreine  increase,  gener- 
ally, with  rise  in  molecular  weight  of  the  alkyl 
group  up  to  the  octyl  derivatives,  after  which 
they  diminish.  The  antiseptic  and  disinfecting 
actions  are  not  always  absolutely  parallel.  (See 
also  J.  Chem.  Soc,  March.  1918.)— S.  B.  S. 


Patents. 

Water  or  sewage  or  other  liquids  ;  Apparatus  for  and 

processes  relating  to  purifying  or  treating . 

('.  F.  Wallace,  Richmond,  N.Y.,  and  M.  F. 
Tiernan,  New  Rochelle,  N.Y.,  U.S.A.  Eng.  Pat. 
113,105,  Nov.  14,  1916.  (Appl.  No.  16,281  of 
1916.) 

The  process  is  specially  devised  for  the  treatment 
of  water  with  chlorine,  a  supply  of  which  is 
obtained  from  two  cylinders  of  the  liquefied  gas 
connected  to  the  apparatus  with  flexible  tubing. 
The  water  to  be  treated  passes  through  a  Venturi 
meter,  from  each  side  of  which  a  pipe  passes  to  a 
differential  pressure-regulating  apparatus  contain- 
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ing  either  two  or  three  diaphragm  chambers.     The 
high  and  low  pressures  respectively  of  the  Venturi 
meter  are  transmitted  by  the  pipes  to  each  side   | 
of  the  central  diaphragm."    The  chlorine  is  supplied 
to  a  drop    pressure    control   valve  (see    following   I 
abstract),  and  the  high  and  low  pressure  gas  is   ] 
supplied    to    the    two    outer    diaphragms.     The 
apparatus  is  set  so  that  the  pressure  difference  of   , 
the  gas  supply  maintains  the  required  proportion   j 
to  the  pressure  difference  of   the  water  supply,   j 
When    this   is    disturbed,    the    diaphragms    react 
upon  the  stem  of  a  needle-valve  on  the  main  gas 
supply  pipe,  the  action  of  which  permits  more  or  ; 
less  chlorine  to  pass  to  the  control  valve.     The 
chlorine  after  leaving  the  control  valve  passes  to  a 
flow  indicator  and  meter  of  the  type  described  in 
Eng.  Pat.  113,197  (following).     From  this,  the  gas 
passes  through  a  back -pressure  valve  of  the  type 
described  in  Eng.  Pat.    113,198   (following)  to  a 
diffuser  in  the  water  main.     Various  modifications 
of  the  apparatus  are  described. — J.  H.  J. 


•  with    gases.     C.     F. 


Liquids  ;     Treatment    of  - 

Wallace,  Richmond,  N.Y.,  and  M.  F.  Tiernan, 
New  Rochelle,  N.Y.,  U.S.A.  Eng.  Pat.  113,106, 
Nov.  14,  1916.     (Appl.  No.  16,282  of  1916.) 

The  process  refers  more  especially  to  the  treatment 
of  water  with  chlorine  in  a  regulated,  constant 
amount.  The  gas  is  supplied  from  compressed  gas 
cylinders  and  is  passed  through  a  differential 
pressure-reducing  valve  which  is  a  simplified  form 
of  the  similar  valve  described  in  the  preceding 
abstract.  The  exit  pipe  from  the  valve  leads  to  a 
control  valve  which  consists  of  a  needle-valve 
under  which  the  gas  has  to  pass  before  reaching 
the  exit  tube.  The  stem  of  the  needle  is  screw- 
threaded  and  passes  through  a  gland  nut,  and 
engages  with  a  sleeve  screwed  externally  and 
internally  with  threads  of  slightly  different  pitch. 
The  head  of  the  sleeve  is  adapted  to  be  turned  by 
a  key,  a  comparatively  large  movement  being 
required  to  effect  a  fine  adjustment  of  the  needle- 
valve.  The  exit  pipe  carries  a  by-pass  to  the 
diaphragm  of  the  preceding  valve,  the  action  of 
which  regulates  the  pressure  of  the  chlorine  supply 
to  the  control  valve,  so  as  to  maintain  the  drop 
in  pressure  across  this  valve  constant.  From  the 
control  valve  the  gas  passes  through  a  meter  into 
an  absorption  apparatus,  in  which  a  solution  is 
made  for  delivery  to  the  bulk  of  water  to  be 
treated. — J.  H.  J. 

Oases  ;  Devices  for  indicating  and  measuring  the 

flmc  of .     C.  F.  Wallace,  Richmond,  N.Y., 

and  M.  F.  Tiernan,  New  Rochelle,  N.Y.,  U.S.A. 
Eng.  Pat.  113,197,  Nov.  14,  1916.  (Appl.  No. 
6173  of  1917.) 
The  apparatus  consists  of  a  pipe  connected  to  the 
gas  supply  to  be  measured,  the  free  end  of  the 
pipe  being  covered  with  a  transparent  cap  with 
a  constricted  orifice.  Over  this  cap  is  another 
larger,  transparent  cap,  through  which  the  gas 
passes  to  the  exit  pipe.  Narrow  tubes  pass  from 
the  inlet  and  exit  pipes  to  the  two  limbs  of  a 
manometer,  of  the  pattern  in  which  one  limb  is 
placed  inside  the  other.  The  inlet  pipe  is  con- 
nected to  the  wider  limb  and  the  exit  pipe  to  the 
narrow  limb.  The  latter  limb  carries  an  enlarged 
cup  at  its  upper  end  to  act  as  a  safety  reservoir 
for  the  indicating  liquid,  should  it  be  forced  up 
the  narrow  limb  by  a  sudden  increase  of  pressure. 
A  scale  is  placed  behind  the  two  limbs  of  the 
manometer,  indicating  the  pressure  difference  in  the 
two  pipes  corresponding  to  the  difference  in  level 
of  the  liquid  in  the  two  limbs,  or  the  corresponding 
rates  of  flow.  In  lieu  of  the  cap  with  the  con- 
stricted orifice,  a  cap  with  a  porous  diaphragm 
may  be  used.  The  apparatus  is  specially  suited 
for  measuring  the  flow  of  chlorine  when  used  for 
the  purification  of  water. — .T.  H.  J. 


Valves  employed  in  systems  supplying  gases  such  as 
chlorine  to  liquids  such  as  icaler.  C.  F.  Wallace, 
Richmond,  N.Y.,  and  M.  F.  Tiernan,  New 
Rochelle,  N.Y.,  U.S.A.  Eng.  Pat.,  113,198, 
Nov.  14,  1916.     (Appl.  No.  6174  of  1917.) 

The  apparatus  consists  of  a  casing  and  a  cover,  a 
diaphragm  being  clamped  between  the  two. 
Attached  to  the  lower  side  of  the  diaphragm  is  a 
needle-valve  operating  in  a  seating  which  com- 
municates with  the  exit  pipe.  Above  the  dia- 
phragm is  a  spring,  regulated  by  a  set  screw  in  the 
cover  of  the  apparatus.  The  space  below  the 
diaphragm  is  divided  into  two  parts  by  a  cup 
surrounding  the  needle-valve.  The  gas  to  be  used 
is  admitted  to  the  space  below  the  cup  and  passes 
through  a  strainer  into  the  cup  by  means  of  holes 
around  the  rim  of  the  cup.  When  the  pressure 
of  the  gas  in  the  cup  is  greater  than  that  of  the 
spring  above  the  diaphragm,  the  needle-valve  is 
opened  and  the  gas  passes  into  the  exit  pipe.  The 
cup  serves  to  retain  any  liquid  flowing  back  through 
the  valve.  In  lieu  of  the  spring  above  the 
diaphragm,  a  volume  of  air  confined  at  a  definite 
pressure  «iay  be  used.  This  has  the  advantage 
that  the  pressures  on  each  side  of  the  diaphragm 
are  affected  equallv  by  anv  rise  of  temperature. 

—J.  H.  J. 

Purifying   water  ;     Apparatus   for   and   process   of 

treating    liquids    with    gases    or    .     C.     F. 

Wallace,  Richmond,  N.Y.,  and  M.  F.  Tiernan, 
New  Rochelle,  N.Y.,  U.S.A.  Eng.  Pat.  113,288, 
Nov.  14,  1916.     (Appl.  No.  16,283  of  1916.) 

The  process  is  particularly  applicable  to  the  pre- 
paration of  a  chlorine  solution  for  use  in  the 
purification  of  water.  The  supply  of  chlorine 
is  obtained  from  a  cylinder  of  the  liquefied  gas, 
and  is  delivered  to  a  differential  pressure  reducing 
valve  of  the  type  described  in  Eng.  Pat.  113,106 
(preceding  ).  The  gas  at  the  reduced  pressure 
passes  through  a  back  pressure  valve  of  the  type 
described  in  Eng.  Pat.  113,198  (preceding)  into 
an  absorption  vessel.  This  is  made  of  glass  with 
an  air-tight  cover,  and  in  the  centre  a  bell-jar 
is  held  in  place,  containing  an  inverted  siphon 
with  its  exit  pipe  opening  through  the  shoulder 
of  the  bell-jar.  The  absorption  vessel  is  kept 
nearly  full  of  water,  which  enters  under  pressure 
through  a  constricted  opening  in  the  cover.  The 
exit  pipe  from  the  back  pressure  valve  passes 
through  the  cover  and  opens  into  the  top  of  the 
bell-jar,  and  the  entering  chlorine  fills  the 
bell-jar  until  the  siphon  comes  into  action,  dis- 
charging the  gas  into  the  water  in  the  outer  part 
of  the  vessel.  The  exit  pipe  for  the  solution  is 
placed  vertically  in  the  vessel,  with  its  upper  end 
slightly  above  the  level  of  the  top  of  the  bell-jar. 
The  absorption  vessel  being  of  glass,  the  dis- 
charges from  the  bell- jar  can  be  counted. — J.  H.  J. 

Diffusers  for  use  in  diffusing  gases  in  liquids. 
[Purification  of  water.]  C.  F.  Wallace,  Rich- 
mond, N.Y.,  and  M.  F.  Tiernan,  New  Rochelle, 
N.Y.,  U.S.A.  Eng.  Pat.  113,374,  Nov.  14, 
1916.     (Appl.  No.  6175  of  1917.) 

The  diffuser  consists  of  a  shallow  closed  dish  of 
porcelain,  the  top  plate  being  made  of  alundum 
or  other  porous  material.  The  bottom  of  the 
dish  has  a  small  disc  let  into  it,  made  of  material 
of  finer  porosity  than  the  top  plate.  The  diffuser 
is  specially  designed  for  use  in  flowing  water  in 
which  chlorine  is  to  be  dissolved,  as  described  in 
Eng.  Pat.  113,105  (preceding).  The  diffuser 
is  placed  below  the  water  level  and  the  chlorine 
enters  under  pressure  by  a  silver  pipe  passing 
through  the  top  plate,  and  escapes  through  the 
pores  of  the  material  of  the  top  plate.  Any  water 
collecting  inside  the  diffuser  is  expelled  through 
the  porous  disc  in  the  bottom. — J.  H.  J. 
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Sewatji  and  other  liquids  :  Purification  of .     \V. 

Jones,  Stourbridge.  Worcestershire,  and  Jones 
and  AtUfood,  I, ul.,  Amlilocote,  Staffs.  Eng. 
Pat.  113.333,  rVb.  2t>,  1!U7.  (Appl.  No.  27(51 
Of   1SII7.) 

An  improved  form  of  tank  for  use  in  the  activated 
sludge  process  consists  of  a  long  channel  arranged 
as  the  outer  coils  of  a  spiral,  with  air  diffusers 
arranged  along  its  length,  either  in  the  middle  of 
the  channel  or  at  one  side  or  both  sides.  The 
floor  is  made  to  slope  towards  the  air  diffusers. 
The  channel  may  be  restricted  in  width  at  each 
end  or  at  the  position  of  the  air  diffusers  by  baffles 
projecting  from  the  side  walls.  The  channel 
terminates  at  the  centre  in  a  round  tank  with  a 
conical  bottom,  not  furnished  with  air  diffusers, 
in  which  the  sludge  settles  at  the  bottom  and  is 
returned  by  an  air  lift  or  other  means  to  the  crude 
sewage  inlet  of  the  channel.  Another  form  of 
the  channel  consists  in  a  to  and  fro  rectangular 
arrangement  with  the  deposit  tank  at  one  end. 

—J.  H.  J. 

Activated  [sewage]  sludge  treatment.  W.  C.  Moor, 
Fort  Worth,  Tex.,  Assignor  to  Armour  and 
Co.,  Chicago,  111.  U.S.  Pat.  1,254,833,  Jan.  29, 
1918.     Date  of  appl.,  July  9,  1917. 

Activated  sludge  is  dehydrated  by  heating  above 
30°  C.  and  is  then  coagulated  by  addition  of  sul- 
phuric acid.  The  gas  generated  on  coagulation 
causes  the  coagulum  to  float  ;  it  is  separated  and 
dried.— J.  H.  J. 

Activated  [setcage]  sludge  treatment.  G.  B.  Mulloy, 
Assignor  to  Armour  and  Co.,  Chicago,  111.  U.S. 
Pat.  1,254,836,  Jan.  29,  1918.  Date  of  appl., 
July  9,  1917. 

In  treating  industrial  sewage  by  the  activated 
sludge  process,  the  sewage  is  submitted  to  a  pre- 
liminary dilution  with  the  effluent  from  previously 
treated  sewage. — J.  H.  J. 

Activated  [sewage]  sludge  treatment.  G.  L.  Noble, 
Assignor  to  Armour  and  Co.,  Chicago,  111.  U.S. 
Pat.  1,254,841,  Jan.  29,  1918.  Date  of  appl., 
July  9,  1917. 

In  the  activated  sludge  process  of  sewage  treat- 
ment, the  raw  sewage  is  inoculated  with  activated 
sludge  from  previously  treated  sewage,  which 
sludge  has  beea  withdrawn  from  the  sewage  and 
aerated  for  about  three  hours. — J.  H.  J. 

Polysulphide    solutions    [insecticides]  ;    Method    of 

treating .     B.    C.    Holton,    Olmsted    Falls, 

Assignor  to  The  Sherwin-Williams  Co.,  Cleveland, 
Ohio.  U.S.  Pat.  1,254,908,  Jan.  29,  1918. 
Date  of  appl.,  Dec.  1,  1915. 

The  polysulphide  solution  is  prepared  of  35° — 40° 
B.  strength  and  1% — -5%  of  its  weight  of  cane 
sugar  or  of  an  alkaline-earth  saccharate  is  added 
to  it.  The  solution  is  then  evaporated  to  dryness 
and  the  residue  is  pulverised.  The  product  con- 
tains lime-sulphur  and  sugar  in  the  ratio  of  8  :  1, 
and  can  be  used  as  an  insecticide. — J.  H.  J. 


XX.— ORGANIC  PRODUCTS  ;      MEDICINAL 
SUBSTANCES  :  ESSENTIAL  OILS. 


Alcohol  from  calcium  carbide  ;  Ethyl 


.  O.  Beyer. 
Schweiz.  Chem.-Zeit.,   1918,   2,   12—13. 

It  is  well  known  that  acetylene  can  be  converted 
into  acetaldehyde  by  the  use  of  certain  catalysts, 
and  the  aldehyde   can   be  reduced  to  alcohol  by 


hydrogen  in  presence  of  finely  divided  nickel, 
platinum,  or  palladium.  In  Switzerland  the  pro- 
duction of  alcohol  from  calcium  carbide  has  been 
undertaken  on  a  manufacturing  scale,  and  owing 
to  the  low  cost  of  electrical  power  the  product  is 
expected  to  compete  successfully  with  spirit  pro- 
duced by  fermentation. — J.  H.  L. 

Influence  of  different  compounds  on  the  destruction  of 
monosaccharides  by  sodium  hydroxide  and  on  the 
inversion  of  sucrose  hy  hydroMoric  acid.  III. 
Constitutional  formula!  of  the  hydroxybenzoic  acids 
and  of  sulphanilic  acid.    Waterman.    See  XVII. 

Patents. 

Diallylbarbiluric  acid  and  alkaloids  of  the  morphine 

series  ;  Compounds  derived  from and  process 

of  making  same.  P.  Hussy  and  W.  F6hrenl>ach, 
Assignors  to  Soc.  Chem.  Ind.  in  Basle,  Switzer- 
land. U.S.  Pat.  1,255,423,  Feb.  5,  1918.  Date 
of  appl.,  Apr.  9,  1917. 

See  Eng.  Pat.  107,409  of  1916  ;  this  J.,  1917,  979. 
The  compounds  are  easily  soluble  in  hot  water, 
alcohol,  methyl  alcohol,  acetone,  and  ethyl  acetate, 
and  insoluble  in  petroleum  spirit.  The  compound 
from  diallylbarbituric  acid  and  ethylmorphine  is 
a  white,  crystalline  substance  melting  at  285°  C. 

Anaesthetic  bodies.  Parke,  Davis,  and  Co.,  As- 
signees of  L.  Thorp,  Detroit,  Mich.,  and  E.  A. 
Wildman,  Indianapolis,  Ind.,  U.S.A.  Eng.  Pat. 
105,746,  Feb.  27,  1917.  (Appl.  No.  2928  of 
1917.)     Under  Int.  Conv.,  Apr.  17,  1916. 

See  U.S.  Pat.  1,193,651  of  1916  ;  this  J.,  1916,  979. 

Ancesthelie  bodies.  Parke,  Davis,  and  Co.,  As- 
signees of  L.  Thorp,  Detroit,  Mich.,  U.S.A.  Eng. 
Pat.  106,087,  Feb.  27,  1917.  (Appl.  No.  2896 
of  1917.)     Under  Int.  Conv.,  Apr.  24,  1916. 

See  U.S.  Pat.  1,193,634  of  1916  ;  this  J.,  1916,  979. 

Glutamic  acid  ;  Process  to  separate from  other 

amino  acids.  A.  Corti,  Dubendorf,  Switzerland. 
U.S.  Pat.  1,255,390,  Feb.  5,  1918.  Date  of 
appl.,  Dec.  8,  1916. 

See  Eng.  Pat.  106,081  of  1916  ;   this  J.,  1917,  979. 


XXHI.— ANALYSIS. 

Permanganate    solutions ;    Preparation    of    iV/100 

.     J.  O.  Halverson  and  O.  Bergeim.     J.  Ind. 

Eng.  Chem.,  1918,  10,  119—120. 

The  preparation  of  weak  standard  solutions  of 
potassium  permanganate  by  diluting  stronger 
solutions  is  inaccurate,  owing  to  the  presence  of 
organic  matter  in  the  distilled  water.  By  means 
of  the  following  method  A7/100  potassium  per- 
manganate solutions  which  will  retain  their 
strength  indefinitely  may  be  prepared.  A  solution 
of  0-4  grm.  of  pure  potassium  permanganate 
crystals  in  a  litre  of  re-distilled  water  is  digested 
for  36  hours  near  its  boiling  point  in  a  flask  which 
has  been  rinsed  with  the  same  water.  After 
cooling,  and  standing  over  night,  the  supernatant 
liquid  is  filtered  with  fche  aid  of  suction  through  a 
Buchner  funnel  lined  with  ignited  asbestos,  and 
kept  in  the  dark  in  a  bottle,  free  from  organic 
matter.  After  standing  2  to  3  days,  the  solution  is 
standardised  by  adding  10  c.c.  of  10%  sulphuric 
acid,  rendered  faintly  pink  with  permanganate, 
to  10  c.c.  of  Ar/50  oxalic  acid  solution,  placing  the 
vessel  in  a  water  bath  at  65°  C.  for  a  few  minutes, 
and  titrating  it  with  the  permanganate  solution. 
A  correction  is  obtained  by  titrating  10  c.c.  of  the 
sulphuric  acid  diluted  with  the  same  volume  of 
water. — C.  A.  M. 
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Volumetric  determination  of  sulphates  in  water 
extracts  of  soils.  Christie  and  Martin.  See 
XVI. 

Gliding    dialysis.     [Preparation    of    fruit    syrups.] 
Thorns.     See  XIXa. 

Use  of  micro-organisms  to  determine  the  preservative 
value  of  spices.     Bachmann.     See  XIXa. 

Patent. 
Bunsen  burners.     Eng.    Pat.     113,069.     See    IIa. 


Patent  List. 

The  dates  given  in  this  list  are,  in  the  case  of  Applications  for 
Patents,  those  of  application,  and  in  the  case  of  Complete  Speci- 
fications accepted,  those  of  the  Official  Journals  in  which  the 
acceptance  is  announced .  Complete  Specifications  thus  advertised 
as  accepted  are  open  to  inspection  at  the  Patent  Office  immediately, 
and  to  opposition  within  two  months  of  the  date  given. 


I.— GENERAL  ;  PLANT  ;  MACHINERY. 

Applications. 

Barbefc  et  Fils  et  Cie.  Tubular  evaporating, 
condensing,  and  cooling  apparatus.  5232.  Mar.  25. 
(Ft.,  Mar.  31,  1917.) 

Bawtree  and  Hadfield.     See  VIII. 

Bouhon.  Purifiers  and  recuperators  for  smoke, 
air.  or  gases.     4911.     Mar.  20. 

Bregeat.  Recovery  of  volatile  solvents  used  in 
manufacture.  5240.  Mar.  25.  (Ft.,  Nov.  29, 
1917.) 

British  Thomson-Houston  Co.  (General  Electric 
Co).     Vacuum  tubes.     4933.     Mar.  20. 

Brookfield,  Gaunt,  and  Tvlor  and  Sons.  Crucible 
furnaces.     5095  and  5152.  "  Mar.  22  and  23. 

Francart.  Kilns,  furnaces,  ovens,  etc.  5027. 
Mar.  21. 

Francart.  Kilns,  muffle  ovens,  etc.  5028. 
Mar.  21. 

Francart.  Kilns,  tunnel  ovens,  etc.  5081. 
Mar  22. 

Francart.     Heat  treatment.     5464.     Mar.  28. 

Hunter,   and   Simon-Carves,   Ltd.  Settling- 

tanks  for  clarifying  liquids.     4993.     Mar.  21. 

Kestner.     Evaporators.     5107.     Mar.  22. 

Moore.  Apparatus  for  agitating  liquids, 
powders,  granular  substances,  etc.    4800.     Mar.  19. 

Quinan.     Treatment  of  gases.     5397.     Mar.  27. 

Rouse.  Manufacture  and  utilisation  of  agglomer- 
ates.    4776.     Mar.  18. 

Searle.  Distillation  of  solid  and  liquid  substances. 
4738.     Mar.  18. 

Sutcliffe.  Grinding,  pulverising  and  grading 
materials.     4984.     Mar.  21. 

Complete  Specifications  Accepted. 

5014  (1915).  Chenard.  Distilling  methods  and 
apparatus.     Mar.  27. 

15,136  (1916).  De  Baufre.  Evaporators. 
(114,164.)     Apr.  4. 

17,714(1916).     WestandWild.     See  II. 

2017  and  2295  (1917).  Wolf.  Apparatus  for 
manufacturing,  storing,  treating,  or  transporting 
corrosive  liquids  or  substances.    (113,992.)   Mar.  27. 

3443  (1917).  Hutchins.  Compression  of  gran- 
ular and  other  substances.     (114,002.)     Mar.  27. 

3645(1917).  Pendlebury.  Means  for  maintain- 
ing suspended  matter  in  liquids  in  a  state  of  sus- 
pension.     (114,016.)     Mar.  27. 

3746,  3942,  and  12,201  (1917).  Hall.  Furnaces. 
(114,177.)     Apr.  4. 

4074  (1917).  Aktieselskabet  Myrens  Verksted. 
See  XIX. 

5759  (1917).  Hadden  (Commercial  Research 
Co.).  Rotary  furnace  structures.  (114,228.) 
Apr.  4. 


II.— FUEL;      GAS;      MINERAL    OILS    AND 
WAXES  ;  DESTRUCTIVE  DISTILLATION  ; 
HEATING  ;  LIGHTING.  . 

Applications. 

Ashcroft.  Carbonisation  of  coal  or  distillation 
and  cracking  of  oils,  pitches,  shales,  peat,  etc. 
4781  and  5502.     Mar.  19  and  28. 

Ballingall  and  Dempster.     4802.     See  VII. 

Bennion  and  Wilde.     5349.         See  XXIII. 

Carper  and  Tulloch.  Mineral  oil  mixtxires. 
5167.     Mar.  23. 

Dale,  Brown,  and  Co.,  and  Newall.  Gas-pro- 
ducers.    5333.     Mar.  27. 

Gibbons  Bros.,  and  Masters.  Feeding  furnaces 
of  gas-retort  settings,  coke-ovens,  muffles,  etc. 
4805.     Mar.  19. 

Helps.     Gas  manufacture.     5526.     Mar.  30. 

Hutchins.     5092.     See  XIII. 

Kent  and  Mulliner.  Treatment  of  carbonaceous 
substances.     5014.     Mar.  21. 

Lamplough,  and  Oil  Extractors,  Ltd.  Distilla- 
tion of  coal.     5511.     Mar.  28. 

Poore.  Treatment  of  wood,  peat,  etc.  4963. 
Mar.  20. 

Searle.     4738.     See  I. 

Soc.  Franco-Beige  de  Fours  a  Coke.  Horizontal 
coking-ovens.     5328.     Mar.  26. 

Spicer  (Wells).  Carbonisation  of  wood,  etc. 
4925.     Mar.  20. 

Tinker.     Fuel  oils.     4757.     Mar.  18. 

Complete  Specifications  Accepted. 

17,714  (1916).  West  and  Wild.  Retorts  and 
methods  of  working  the  same.     (113,981.)    Mar.27. 

3752  (1917).  Goodwin  and  Macrae.  Manu- 
facture of  fuel  from  peat.     (114,026.)     Mar.  27. 

4127(1917).     Shedlock.     See  XIII. 

5255  (1917).  Marks  (Soc.  Franco-Beige  de 
Fours  a  Coke.)  Regenerators  for  coke-ovens. 
(114,222.)     Apr.  4. 

III.— TAR  AND  TAR  PRODUCTS. 

Applications. 
Ashcroft.     4781  and  5502.     See  II. 
Crabb.     Separating  and  purifying  creosote  oil. 
5080.     Mar.  22. 

Complete  Specification  Accepted. 

4436(1917).  Bostaph  Engineering  Co.  Process 
of  producing  phenols.     (106,274.)     Mar.27. 

rV.— COLOURING  MATTERS  AND  DYES. 

Application. 

Levinstein,  Ltd.,  and  Wyler.  Sulphur  dvesiuff. 
5519.     Mar.  28. 

Complete  Specification  Accepted. 

4057  (1917).  Imray  (Soc.  Chem.  Industry  in 
Basle).  Manufacture  of  metal  compounds  of 
hydrazone  dyestuffs,  and  process  of  dyeing  with 
such  compounds.     (114,189.)     Apr.  4. 

V.— FIBRES  ;  TEXTILES  ;  CELLULOSE  ; 
PAPER. 

Applications. 

Burnley  and  Howgate.  Acid  feeders  of  re- 
volving retort  carbonising  apparatus  for  treating 
fabrics,  etc.     5200.     Mar.  25. 

Cellon,  Ltd.,  Tucker,  and  Tyrer  and  Co.  Pro- 
duction of  dopes.     5300.     Mar.  26. 

Flatters.     5551.     See  VI. 

Gow  and  St.  Armande.  Waterproofing  solution 
for  aeroplane  wings,  etc.     4957  and  4958.     Mar.  20. 

Henshilwood  and  Ward.  Treatment  of  fibrous 
substances.     5052.     Mar.  22. 

Marr.     4721.     See  XV. 

Poulson.     4913.     See  VI. 
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Scatchard.     Destruction    or    extraction    of    silk 
tram  rags,  fabrics,  or  clothing.     5003.     Mar.  22. 
Spicer.     Production  ol  Biter  paperi  etc.    5184. 

Mar.  38. 

COMPLETE    SPECIFICATION      \i  c  KI'TED. 

11,784  (1917).  Wade  (Soc.  Union  Franc,  dee 
Papeteries).  Regeneration  of  old  paper.  ( 1 1 1,257.) 
Apr.    I. 

VI.     BLEACHING;      DYEING;      PRINTING ; 
FINISHING. 

Applications. 

Flatters.  Rendering  textile  fabrics  gas  proof 
and  or  waterproof.     5551.     .Mar.  30. 

Benshilwood  and  Thornber.  Bleaching,  dyeing, 
finishing,  and  lik.-  machines.     5432.     Mar.  28. 

Poulson.  Process  for  rendering  textile  fabrics. 
etc.,  waterproof  and  fireproof.     4913.     Mar.  20. 

Complete  Specification  Accepted. 

(067(1917).     Lmray.     8eeW. 

VII.— ACIDS;  ALKALIS;  SALTS;  NON- 
METALLIC  ELEMENTS. 
Applications. 

Ashcroft.  Heat  treatment  of  potash  rocks  with 
salts  for  extraction  of  potash  as  soluble  com- 
pounds.     1781  rod  5501.     -Mar.  19  and  28. 

Ashcroft.  Meeting  and  purifying  salts.  4783 
and  -V>o:i.     Mar.  19  and  28. 

Bagley.  Concentration! of  nitric  acid.  4796. 
liar.  19." 

Bailey,  Denny,  aud  Jefferies.  Production  of 
ammonium  nitrate.      1877.     Mar.  20. 

B a'liriL;.ill  ami  Dempster.    Hydrogen-gas  plants. 

ISO!'.  \|  ;.,•.    19. 

Clayton  Aniline  Co.,  Marchant,  and  Schedler. 
Manuract  are  of  chlorsuiphonic  acid.  5199.  Mar.  25. 

l>utt  and  Dutt.  Production  of  alumina,  sodium 
and  potassium  carbonates  and  aluminates,  and 
potassium  chloride.     5072.     Mar.  22. 

Dutt  and  Dutt.  Production  of  alumina,  sodium 
and  potassium  carbonates  and  aluminates,  mag- 
nesia, and  calcium  chloride.     5073.     Mar.  22. 

Harbord.     4854.     See  X. 

Matsushima.     5479.     See  XI. 

Quinan.  Production  of  nitric  acid.  5397. 
Mar.  27. 

Complete  Specifications  Accepted. 

2017  and  2295  (1917).     Wolf.     See  I. 

3933  (1917).  Grossmann.  Utilisation  of  nitre 
cake.     (114,180.)     Apr.  4. 

6767  (1917).  Dawson.  Production  and  separ- 
ation of  ammonium  sulphate  and  Glauber's  salt. 
(114,236.)     Apr.  4. 

7418  (1917).  Tungay  and  Haughton.  Appara- 
tus for  use  in  concentrating  sulphuric  or  other 
acids.     (111,072.)     Mar.  27. 


VIII.— GLASS  ;    CERAMICS. 
Applications. 

Bawtree  and  Hadfield.  Proofing-materials  for 
treating  the  walls  of  porous  vessels.  5225.  Mar.  25. 

Kitson.  Eurnaces  for  glass  manufacture,  etc. 
4922.     Mar.  20. 


IX.— BUILDING  MATERIALS. 
Applications. 

Afford.     Artificial  stone.     4752.     Mar.  18. 

Davidson.  Process  of  seasoning  sawn  timber. 
5360.     Mar.  27. 

Friedrich.  Producing  cold  glaze  on  building 
materials,   particularly  cement.     5385.     Mar.   27. 


Jones  (White  Heat  Products  Co.).  Manufacture 
of  artificial  stones.     4771.     Mar.  18. 

Complete  Specification  Accepted. 

3947(1917).  Thompson  (Heilly).  Preservation 
of  wood,  and  production  of  substances  therefor. 
(114,181.)     Apr.    I. 

X.— METALS;    METALLURGY,    INCLUDING 
ELECTRO-METALLURGY. 

Applications. 

Abrahamsen  and  Pedersen.  Manufacture  of 
sheet-metal  plate  with  a  protective  metal  coating. 
4859.     Mar.    19. 

Baur  and  Nagel.  Recovery  of  gold,  silver,  etc., 
from  sea  water.  5104.  Mar.  22.  (Ger.,  Jan.  18, 
1917.) 

Bingham.     Blast   furnaces.     5261.     Mar.   26. 

Brayshaw,  Brayshaw,  and  Yates.  Gas-fired 
furnaces  for  metallurgical  and  like  furnaces. 
4797.     Mar.   19. 

Brookfield  and  others.     5095  and  5152.     See  I. 

Coles.  Coating  iron  and  steel  for  protective 
purposes.     4971  and  4972.     Mar.  21. 

Daponte  and  Newman.  Zinc-vapour  rust-proof- 
ing.    5023.     Mar.  21. 

Estelle.  Electrolytic  production  of  iron.  5398. 
Mar.  27. 

Francart.     5464.     See  I. 

Frankignoul.    Blast  furnaces.    5117.    Mar.  22. 

Harbord.  Muffled  chamber  for  use  as  roasting 
furnace  or  kiln.     4853.     Mar.  19. 

Harbord.  Roasting  complex  zinc  sulpiride  ores 
or  concentrates,  particularly  in  conjunction  with 
the  manufacture  of  sulphuric  acid.     4854.  Mar.  19. 

Hepworth.  Hardening  and  tempering  wire. 
5179.     Mar.  23. 

MacKay.  Treatment  of  ores  and  oxides  and 
recovery  of  lead  in  metallic  form  and  zinc  in  the 
form  of  an  enriched  sulphide.     5097.     Mar.  22. 

Mate  and  Poulson.  Production  of  malleable 
iron.     5347.     Mar.  27. 

Reynolds.     Production  of  steel.    4767.    Mar.  18. 

Rigaud.  Treatment  of  metallic  minerals.  4774. 
Mar.   18.    (Fr..  May  12,  1917.) 

Schmidt.  Smelting-furnace  heated  by  oil  or 
gas.     5227.     Mar.  25. 

Complete  Specifications  Accepted. 

3722(1917).  Larsen.  Treatment  of  iron-sponge. 
(114,025.)     Mar.  27. 

3972  (1917).  Hilger,  Ltd.,  and  Twyman. 
Annealing  and  apparatus  used  therein.  (114,183.) 
Apr.  4. 

4321  (1917).  Gill  (Jobbins).  Utilisation  of 
aluminium  skimmings,  screenings,  slags,  and 
analogous  materials.     (114,204.)     Apr.  4. 

4954  (1917).  Norsk  Elektrisk  Metalindustri 
Aktieselskap.  Converting  zinc  powder  into  liquid 
zinc.     (105,558.)     Mar.  27. 

4975  (1917).  Woodward,  Gatty,  Saunt  and  Co., 
and  Scott.  Heat  treatment  of  metals.  (114,217.) 
Apr.  4. 

7184(1917).  Perry,  and  Metalloids,  Ltd.  Manu- 
facture of  iron.     (114,237.)     Apr.  4. 

12.265  (1917).  Morterud.  Tempering  and  hard- 
ening copper.     (114,105.)     Mar.  27. 

17,045  (1917).  Westinghouse  Metal  Filament 
Lamp  Co.  (Westinghouse  Lamp  Co.).  Method  of 
working  refractory  metals.     (114,282.)     Apr.  4. 

18,215(1917).  Chattaway.  Machine  for  testing 
the  hardness  of  metals.     (114,126.)     Mar.  27.       ♦ 

XL— ELECTRO-CHEMISTRY. 
Applications. 
Ash,  and  British  Thomson-Houston  Co.   Electric 
arc  furnaces.     4841.     Mar.  19. 
Estelle.     5398.     See  X. 

Jackson  (Burgess  Battery  Co.).  Dry  electric 
batteries.     4866.     Mar.   19. 
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Matsushima.  Apparatus  for  electrolysing  salt 
solution.  5479.  Mar.  28.   (Japan,  Mar.  30,  1917.) 

Complete  Specifications  Accepted. 

18,113  (1916).  Schuster.  Galvanic  cells. 
(113,984.)     Mar.  27. 

3581  and  3582  (1917).  Schuster.  Diaphragms 
for  galvanic  cells.     (114,010  and  104,011.)  Mar.  27. 

3584(1917).  Schuster.  Galvanic  primary  cells. 
(104,012.)     Mar.  27. 

XII— FATS;    OILS;    WAXES. 
Applications. 

Benn  on  and  Wilde.     See  XXIII. 

Britton,  Griffiths  Bros,  and  Co..  Hadfield,  and 
Hadfields,  Ltd.  Removal  of  solid  fatty  acids 
from  liquid  fatty  acids  by  chemico-physical  means. 
5018.     Mar.  21. 

XIIL— PAINTS  ;    PIGMENTS  ;    VARNISHES  ; 
RESINS. 
Application  s. 
Cellon,  Ltd.,  Tucker,  and  Tyrer  and  Co.    5300. 

Hutchins.  Manufacture  of  lampblack.  5092. 
Mar.  22. 

Complete  Specifications  Accepted. 

3S15  (1917).  Norsk  Aktieselskab  for  Elektro- 
kemisk  Industri.  Manufacture  of  pigments  from 
titanium  compounds.     (104,885.)     Mar.  27. 

4127  (1917).  Shedlock.  Manufacture  of  lamp- 
black.    (114.040.)     Mar.  27. 

5960(1917).  DeBruyn.  Distemper.  (114,230.) 
Apr.  4. 

XIV.— INDIA-RUBBER  ;    GUTTA-PERCHA. 
Applications. 

Dunlop  Rubber  Co.,  and  Twiss.  Vulcanisation 
of  rubber,  etc.     4941  and  4944.     Mar.  20. 

Moore.  Apparatus  for  drying  or  heat  treatment 
of  rubber,  etc.     4801.     Mar.  19. 

Complete  Specification  Accepted. 

1018  (1917).  Dunlop  Rubber  Co.,  Macbeth,  and 
Cunningham.  Manufacture  of  articles  composed 
of  rubber  or  similar  material.     (113,987.)     Mar.  27. 


XV.— LEATHER;     BONE;     HORN;      GLUE. 
Appi  jc  ations  . 

Bowman  and  Posnett.  Chrome,  alum,  or  vege- 
table tanning.     5140.     Mar.  23. 

McCay.     Manufacture  of  leather.  4S37.  Mar.  19. 

Marr.  Apparatus  for  drying  and  conditioning 
leather,  yarns,  textile  and  like  materials.  4721. 
Mar.  18. 

Complete  Specification  Accepted. 

16,719  (1917).  Turner  Tanning  Machinery  Co. 
Machines  for  treating  hides,  skins,  and  leather. 
(111,486.)     Mar.  27. 

XVI.— SOILS  ;  FERTILISERS. 

Complete  Specification  Accepted. 

15,812  (1917).  Becquevort.  Production  of  fer- 
tilisers.    (114,277.)     Apr.  4. 


Complete  Specification  Accepted. 

882  (1917).  Wallerstein  and  Wallerstein.  Ex- 
tract having  the  flavour  and  aroma  of  malt,  process 
of  producing  the  same,  and  beverage  therefrom. 
(107,367.)     Apr.  4. 

i    XIX.— FOODS  ;      WATER      PURIFICATION  ; 
SANITATION. 
Applications. 

Ferguson  and  Gillespie.  Food  product  and 
beverage.     5151  and  5358.     Mar.  23  and  28. 

Greville.    Treatment  of  flour.    4983.    Mar.  21. 

Griffiths  and  Hartley.  Apparatus  for  aerating 
sewage.     4726.     Mar.   18. 

Makin.  Foodstuffs,  and  manufacture  thereof. 
5060.     Mar.  22. 

Rialland.  Process  for  purifying  liquids.  5016. 
Mar.  21.     (Ft.,  Dec.  10,  1917.") 

Siemens-Schuckertwerke.  Purifying  water  in 
boilers,  etc.  5006.  Mar.  21.  (Ger.,  Mar.  22, 
1917.) 

Spires.  Treating  and  preserving  fruits  and 
vegetables.     5033.     Mar.  21. 

Wallace.  Preserving  animal  and  vegetable  sub- 
stances.    5309.     Mar.  26. 

Complete  Specifications  Accepted. 

882  (1917).     Wallerstein.     See  XVIII. 

3007  (1917).  Higginbottom.  Flour  milling. 
(113,997.)     Mar.  27. 

4070  (1917).  Aktieselskabet  Myrens  Verksted. 
Drving  fish,  meat,  fruit,  and  the  like  by  vacuum. 
(105,072.)     Apr.  4. 


XVIII.— FERMENTATION 

Application. 


INDUSTRIES. 


Henley.     Treatment     of 
wash.     5160.     Mar.  23. 


fermenting     wort  or 


XX.— ORGANIC  PRODUCTS;   MEDICINAL 
SUBSTANCES;  ESSENTIAL  OILS. 

Application. 
Britton  and  others.     5018.     See  XII. 
Complete  Specifications  Accepted. 

17,759  (1916).  Ellis  (Chem.  Fabr.  von  Heyden 
A.-G.).  Manufacture  of  derivatives  of  isovaleric 
acid.     (113,983.)     Mar.  27. 

3272  (1917).  Dreyfus.  Manufacture  of  acetic 
aldehvde.     (105.064.)     Mar.  27. 

4058  (1917).  Imray  (Soc.  Chem.  Industry  in 
Basle).  Manufacture  of  a  preparation  of  opium. 
(114,190.)     Apr.  4. 

14,152  (1917).  Aylsworth,  and  Savings  Invest- 
ment and  Trust  Co.  Process  of  effecting  organic 
chemical  reactions.     (110,547.)     Mar.  27. 


XXL— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Applications. 

Garrett  and  Greene.  Coloar  photography.  5162. 
Mar.  23. 

Greene.    Colour  photography.    5161.    Mar.  23. 

Scott.  Coating  films  of  celluloid,  etc.,  with 
sensitive  photographic  emulsion.   4817.   Mar.  19. 

XXIL— EXPLOSIVES  ;     MATCHES. 
Application. 
Oxley.     Matches.     4968.     Mar.  21. 

XXIIL— ANALYSIS. 

Application. 

Bennion  and  Wilde.  Determining  presence  of 
water  in  oils,  fats,  petroleum,  etc.     5349.     Mar.  27. 


Vol.  XXXVII..  No.  8.] 


ABSTRACTS 


[April  30.  1918. 


I.— GENERAL  ;  PLANT  ;  MACHINERY. 

Standardisation    of    rinmical    stoneware.    Nielsen 

.-mil  ( Jnrrow.      See  VIII. 

Patents. 

Continuous-reel ification   apparatus  :   Cooling  plates 

for .      E.  Barbet  et  Fils  et  Cie.,  Paris.      Eng. 

Pat.  10.-,.r,  in.  Mar.  8.  1017.      (Appl.  No.  3141  of 
1017.)     Under  Int.  Com..  Mar.  27,  1910. 

A  rooi.iNi:  plate  toi  rectifying  columns  consists  of 
n  concave  basin  with  a  central  chimney,  hood,  and 
Overflow,  and  a  superposed  perforated  plate.  A 
cooling  coil  is  immersed  in  the  reflux  liquid  which 
collects  on  the  upper  side  of  the  perforated  plate. 
The  perforations  of  the  plate  are  confined  to  the 
neighbourhood  of  the  cooling  coil. — \Y.  II.  C. 

Qrinding  machines.  G.  Bamburg,  London.  Eng. 
Pat.  113,677,  .Mar.  0,  1917.  (Appl.  No.  3492 
of  1917.) 

A  machine  for  grinding  resinous  or  fatty  sub- 
stances, or  other  materials  which  tend  to  clog  the 
machine,  comprises  a  drum  formed  by  mounting  a 
number  of  split  wooden  pulley  wheels  of  large  face 
area  close  together  on  a  shaft.  Kasping  plates  are 
fixed  to  the  outer  periphery  of  the  drum,  and  a 
wooden  hopper  closely  surrounds  the  drum  so  that 
only  fine  particles  can  fall  between  the  drum  and 
the  hopper.  An  inclined  baffle-plate  is  mounted 
on  the  side  of  the  hopper  facing  the  direction  of 
the  revolving  rasping  drum.  It  may  have  a 
ing  surface  or  may  be  smooth,  and  it  is 
heavily  backed  with  wood  to  lessen  vibration. 
The  material  is  admitted  through  a  door  in  the 
hopper  and  is  forced  by  the  revolving  raspers 
against  the  fixed  bailie.  The  powder  produced 
passes  between  the  drum  and  the  hopper  into  a 
receptacle  underneath. — J.  II.  P. 

Attrition  mill.  E.  P.  Alsted,  Truesdell,  Wis. 
U.S.  Pat.  1,255,845,  Feb.  12,  1918.  Date  of 
appl.,  Sept.  13,  1916. 

The  mill  comprises  opposed  rotating  plates  pro- 
vided with  radial  ribs,  the  working  edges  of  which 
are  undercut  and  converge  towards  the  axis  of  the 
plates  for  a  portion  of  their  length  and  are  parallel 
to  each  other  at  other  portions  of  their  length  so 
as  to  advance  the  line  of  cutting  engagement  of  the 
ribs  towards  the  periphery  of  the  plates  for  a 
portion  of  the  length  of  the  ribs  and  towards  the 
axis  along  other  portions  of  the  ribs.  Portions  of 
the  radial  ribs  are  bevelled  towards  the  plates. 
Inner  and  outer  transverse  ribs  extend  across  the 
radial  ribs,  the  inner  rib  being  eccentric  to  and 
the  outer  rib  concentric  with  the  axis  of  the  plate. 
During  rotation  the  inner  transverse  ribs  of  opposite 
plates  partly  overlap  each  other  to  permit  the 
passage  of  material  from  pockets  inclosed  within 
the  ribs  to  pockets  outside. — J.  H.  P. 


Cases  ;  Evacuation  and  eompression  of  - 


.  E.  K.  G. 
.    Rees,    Stafford,     I'.s.    Pat.    1,252,178.    Jan.    1. 
1918.     Date  of  appl..  May  17,  1915. 

A  rotary  air  pump  has  its  suction  connected 
with  the  vessel  to  be  exhausted  and  also  with  the 
water  space  of  a  sealed  receptacle  partly  tilled 
with  water  maintained  at  a  comparatively  low 
temperature.  The  evacuated  air  is  delivered  into 
the  sealed  receptacle  by  the  pump  and  is  with- 
drawn therefrom  and  delivered  to  the  atmosphere 
I iy  a  second  rotary  air  pump,  the  suction  of  which 
is  connected  with  a  second  supplv  of  water. 

"    — W.  H.  C. 


Separation     of    suspended    particles    from     gases; 

Apparatus  for   eteetrieal .     W.    A.   Schmidt 

and  G.  C.  Roberts,  Assignors  to  International 
Precipitation  Co.,  Los  Angeles,  Gal.  U.S.  Pat. 
l,252,183,Jan.  1,1918.  Date  of  appl.,Sept.9,1913. 

Thk  gas  is  passed  from  a  due  through  a  number  of 
vertical,  tubular,  collecting  electrodes  within  each 
of  which  a  flexible  ionising  electrode  is  suspended 
concentrically.  The  ends  of  the  central  electrodes 
are  enlarged  where  they  leave  the  tubes  to  reduce 
the  surface  field  intensity  at  these  points. 

— W.  H.  C. 

Dryer  [for  fibrous  materials],  p.  G.  Sargent,  West- 
ford,  Mass.,  Assignor  to  C.  G.  Sargent's  Sons 
Corporation,  Graniteville,  Mass.  U.S.  Pat. 
1 ,254,073,Jan.22,1918. Date  of  appl.June  4,1917. 

Tire  material  to  be  dried  is  fed  intermittently  by 
a  reciprocating  feed  apron  on  to  a  reciprocating 
conveyor  within  a  casing.  The  material  is  fed 
only  on  the  forward  stroke  of  the  conveyor. 
Swinging  "  kicker  arms  "  are  provided  above  the 
conveyor  to  loosen  the  material. — W.  H.  C. 

Dry-kiln.  n.  Hunter.  Assignor  to  The  Hunter 
Drv  Kiln  Co.,  Indianapolis,  Ind.  U.S.  Pat. 
1,254, 142,Jan.22,1918.Date  of  appl.,Feb.l2,1917. 

The  kiln  consists  of  a  closed  rectangular  chamber 
having  a  partition,  spaced  from  one  side  wall, 
depending  from  the  ceiling  to  a  point  near  the 
floor.  A  second  partition  is  spaced  between  the 
first  partition  and  the  adjacent  wall  and  extends 
upwards  from  the  floor  to  a  point  near  the  ceiling. 
A  heating  coil  is  arranged  in  the  space  between 
the  second  partition  and  the  wall.  Air  enters 
through  the  wall  near  the  bottom,  passes  upwards 
over  the  heater  and  then  descends  between  the 
partitions  and  enters  the  main  compartment 
of  the  chamber  below  the  inner  partition. 
Each  partition  consists  of  a  number  of  doors,  those 
of  the  partition  nearer  the  wall  being  hinged  at 
the  bottom  and  those  of  the  other  partition  at  the 
top.— W.  H.  C. 

Drying  apparatus.  J.  L.  Pierce,  Assignor  to 
Pacific  Commercial  Co.,  Manila,  Philippine 
Islands.  U.S.  Pat.  1,254,431,  Jan.  22,  1918. 
Date  of  appl.,  Dec.  28,  1916. 

A  number  of  superposed  conveyors,  each  provided 
with  a  heating  unit,  are  arranged  within  a  casing. 
Heated  air  is  supplied  to  the  heating  units,  and 
products  of  combustion  are  also  supplied  to 
supplement  the  heated  air  without  mixing  with  it. 

— W.  H.  C. 

Dryer.     T.  G.  Haney,  New  London,  Conn.     U.S. 

Pat.    1,255,162,   Feb.   5,    1918.     Date  of  appl., 

June  18,  1917. 
Tin;  material  to  be  dried  is  passed  through  the 
drying  chamber  on  a  reticulated  conveyor,  and  is 
dried  by  heated  air  which  is  passed  over  the  upper 
run  of  the  conveyor  and  is  then  prevented'  from 
coming  into  contact  with  the  air  entering  the 
heater.— W.  H.  C. 

Drying  apparatus.  J.  B.  Adt,  Baltimore,  Md. 
U.S.  Pat.  1,255,843,  Feb.  12,  1918.  Date  of 
appl.,  July  17,  1917. 

A  rotary  drying  drum  has  an  inlet  for  the  material 
to  be  dried  and  an  air  outlet  at  one  end  and  a 
material  outlet  and  air  inlet  at  the  opposite  end. 
The  latter  end  of  the  drum  extends  into  an  air- 
expansion  chamber  into  which  it  opens,  and  a 
heating  jacket  surrounds  the  drum  and  the  opening 
into  the  air-expansion  chamber.  The  jacket  is 
carried  by  the  drum  and  rotates  with  it.  At  the 
end  remote  from  the  expansion  chamber  a  header 
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is  provided  and  this  communicates  with  the 
jacket.  Air  is  delivered  from  an  air  heater  into 
the  header. — J.  H.  P. 

Refrigerating  apparatus,  and  oil  separator  and 
condenser  mechanism  therefor.  Refrigerating  ap- 
paratus. B.  S.  McClellan,  Chicago.  111.  U.S. 
Pats,  (a)  1,254.518  and  (B)  1.254,519.  Jan.  22. 
1918.  Dates  of  appl.,  Dec.  23  and  31.  1915. 
Renewed  Apr.  19  and  Oct.  6,  1917. 

(A)  A  CONDENSER  chamber  having  a  gas  inlet  com- 
municating with  the  compression  chamber  of  a 
compressor  and  a  sealed  outlet,  for  refrigerating 
liquid,  is  provided  with  a  water  cooling  coil  and  is 
surrounded  by  an  outer  cooling  chamber  through 
which  water  is  circulated.  (B)  A  compressor 
having  an  oil  reservoir  for  lubricating  the  com- 
pressing mechanism,  delivers  a  volatile  fluid  to  a 
condenser,  whence  the  condensed  liquid  flows  to  an 
expansion  valve  casing  provided  with  an  expansion 
chamber  and  thence  to  an  expansion  coil,  which 
in  turn  communicates  with  the  compression 
chamber  of  the  compressor.  Below  the  expansion 
chamber  is  a  reservoir  in  which  oil  separated  from 
the  volatile  fluid  in  the  expansion  chamber  collects 
and  whence  it  is  returned  to  the  oil  reservoir  of 
the  compressor. — W.  H.  C. 

Refrigerating  apparatus.  O.  E.  Bornhauser  and 
J.  E.  Herman,  Assignors  to  The  Wagner  Re- 
frigeration Co.,  Sandusky,  Ohio.  I'.S.  Pat. 
l,255,505,Feb.5,1918.  Date  of  appl.,Dec.l5,1917. 

A  refrigerating  apparatus  of  the  intermittent 
absorption  type  is  provided  with  a  hydraulic 
diaphragm,  controlled  by  the  level  of  the  liquid  in 
the  receiver,  which  serves  to  regulate  the  supply 
of  water  and  gas  to  the  apparatus. — W.  H.  C. 

Refrigerating  apparatus.  O.  E.  Bornhauser, 
Assignor  to  J.  E.  Herman  and  C.  L.  Wagner, 
Sandusky,  Ohio.  U.S.  Pat,  1.255.280.  Feb.  5, 
1918.     Date  of  appl.,  Feb.  19,  1917. 

The  apparatus  is  of  the  intermittent  absorption 
type  and  consists  of  an  ammonia  generator- 
absorber  with  a  burner  and  gas  supply,  a  con- 
denser with  a  water  circulating  system  for  the 
ammonia  gas,  and  a  receiver  for  the  liquid  am- 
monia. A  cooling  coil  included  in  a  by-pass  from 
the  condenser  system  is  placed  in  the  liquid  con- 
tainer of  the  generator-absorber.  The  level  of  the 
liquid  ammonia  in  the  receiver  actuates  a  device 
for  regulating  the  gas  supply  and  for  throwing  the 
by -pass  to  the  cooling  coil  out  of  or  into  action, 
according  as  the  generator-absorber  is  acting  as  a 
generator  or  an  absorber.  The  water  supply  in 
the  condenser  system  is  regulated  by  a  thermo- 
static connection  actuated  by  the  temperature  of 
the  liquid  in  the  generator-absorber.  The  tem- 
perature of  the  generator-absorber  also  controls  a 
valve  on  the  gas  supply  pipe  which  cuts  off  the  gas 
when  the  temperature  exceeds  a  predetermined 
point,  and  automatically  locks  the  valve  so  that  it 
canuot  be  reopened  except  by  hand. — J.  H.  J. 

Refrigerating  apparatus.  M.  F.  Ewen,  Chicago, 
111..  Assignor  to  Larsen  Ice  Machine  Co.  (Inc.), 
Wilmington,  Del.  U.S.  Pat.  1.255.723.  Feb.  5, 
1918.     Date  of  appl.,  Jan.  4,  1915. 

A  positively  operated  valve  is  interposed  between 
the  condenser-receiver  and  the  expansion  chamber 
of  the  apparatus.  The  valve  is  operated  by  the 
pump  which  transfers  the  absorbent  to  the  still  at 
predetermined  intervals. — W.  H.  C. 

Centrifugal  machine.  U.  F.  S.  Hartman  and  A.  H. 
La  Casse,  Crockett,  Cal.  U.S.  Pat.  1.255,007, 
Jan.  29,  1918.  Date  of  appl..  May  22.  1917. 
The  frustum-shaped  basket  of  the  machine  has 
segmental  discharge  ports  formed  in  the  base  and 
is  connected   by  means  of  a   spider  to  a   hollow 


vertical  shaft,  driven  from  above,  by  which  it  is 
rotated.  The  ports  are  closed  when  the  basket  is 
rotating  by  a  bottom  piece  supported  by  an  inner 
shaft  passing  through  the  hollow  shaft  and  which 
is  raised  or  lowered  by  a  lever  arm. — W.  H.  C. 

Boiler  fced-icatcr ;    Method   of  and   apparatus  for 

treating .     H.     C.     Heaton,     Chicago,     111.. 

Assignor  to  The  Babcock  and  Wilcox  Co., 
Bayonne,  X.J.  U.S.  Pat,  1.255,164,  Feb.  5, 
1918.     Date  of  appl.,  Dec.  8,  1914. 

Tut:  feed-water  is  passed  through  the  low-pressure 
stage  of  a  multi-stage  economiser  and  then  with- 
drawn along  with  any  air  or  gases  into  a  tank 
where  the  air  and  gases  are  separated.  The  water 
is  then  heated  by  exhaust  steam  and  passed 
through  the  high-pressure  stage  of  the  economiser 
into  the  boiler. — W.  H.  C. 

Steam-boiler  economiser  and  method  of  operating 
the  same.  D.  S.  Jacobus,  Jersey  City,  N.J., 
Assignor  to  The  Babcock  and  Wilcox  Co., 
Bavonne,  X..T.  U.S.  Pat.  1,255,170,  Feb.  5, 
1918.     Date  of  appl.,  Dec.  8,  1914. 

In  using  artificially  softened  or  naturally  soft 
water  in  a  boiler,  the  main  supply  of  water  is 
passed  through  a  section  of  an  economiser  :  it  is 
then  mixed  with  the  hot  concentrated  liquid  from 
the  boiler,  and  the  mixture  is  passed  through 
another  section  of  the  economiser,  at  a  higher 
pressure,  into  the  boiler. — W.  H.  C. 

[Agitating]  barrel.  J.  L.  Malm.  Assignor  to  The 
Midwest  Metals  Co.,  Denver.  Colo.  U.S.  Pat, 
1,255, 196,Feb.5, 1918.  Date  of  appl.,Apr.26,1915. 

A  HOLLOW  cylinder  rotating  on  a  horizontal  axis  is 
closed  at  one  end  and  connected  to  a  source  of 
fluid  pressure  at  the  other  end.  A  series  of  longi- 
tudinal baffles  is  provided  on  the  inner  cylindrical 
•wall,  the  baffles  being  connected  by  filter  sheets 
so  as  to  form  a  series  of  chambers  to  receive  the 
filtrate  and  then  discharge  it.  A  discharge  door 
for  solid  material  is  provided  in  the  cylindrical 
wall  midway  between  the  ends,  and  additional 
baffles  converge  spirally  from  both  ends  towards 
the  discharge  door  to  collect  and  facilitate  dis- 
charge of  the  filtered  material.  In  a  modification, 
a  number  of  discharge  doors  are  provided,  each 
having  a  set  of  converging  spiral  baffles  on  each 
side  of  it,— W.  F.  F. 

Evaporator.  G.  H.  Benjamin,  New  York.  U.S* 
Pat.    1.255.502,   Feb.   5,    1918.     Date  of  appl.' 

Mar.  30.  1917. 

A  VERTICAL  cylindrical  casing  is  provided  with  a 
feed  pipe,  blow-off  pipe,  and  vapour  discharge 
pipe.  The  heating  element  projects  into  the 
casing  and  is  mounted  on  a  detachable  door  secured 
over  an  opening  in  the  casing,  the  door  and 
heating  element  being  supported  wholly  by  means 
outside  and  independent  of  the  casing. — W.  F.  F. 

Absorbing   a  fi.red   quantity   of  gas   by   a   liquid  : 

Apparatus    for .      G.    Braam,    Rotterdam, 

Netherlands.  U.S.  Pat.  1,256,291,  Feb.  12, 
1918.     Date  of  appl.,  Dec.  1,  1917. 

An  absorption  vat  provided  with  means  for 
agitating  the  liquid  therein  is  in  open  communica- 
tion with  a  regulating  vat.  The  liquid  displaced 
from  the  absorption  vat  by  the  gas  flows  into  the 
regulating  vat,  wherein  it  is  measured  and  whence 
it  flows  back  to  the  absorption  vat  at  a  rate 
dependent  on  the  speed  with  which  the  gas  is 
absorbed.  The  gas  is  led  into  th-  absorption  vat 
at  the  part  which  is  on  top  when  the  vat  is  at 
rest. — J.  H.  P. 
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>oo  hampers  or  crates.  A.  W.  Cowburn,  and 
W.  II.  Cowburn  and  Cowpar,  Ltd.,  Manchester. 
Eng.  Pat.  113,930,  Oct.  31,  1917.  (Appl.  No. 
[5,866  of   1917.) 

catalytic  agent.  A.  Mittasch,  ('.  Schneider, 
and  II.  Morawitz,  Assignors  to  Badische  Anilin 
ii.  Soda  !-":i "■[■..  Ludwigshafen,  Germany.  l.S. 
1'at.  1,256,032,  Feb.  12,  1918.  Date  ol  appl., 
June  t.  1914. 

i  i       Pat.  8462  .'i'  1914  ;  this  J.,  1915,  822. 

.'.'  heating,  metallurgical  and  analogous  heating 
furnac,  -.     Eng.  Pat.  1 13,594.     See  X. 

nflammable   liquids  for   use   in    insulating  ond 
other    similar    piiriuitics.      l.S.     Pat .     1 .255.1)18. 
XI. 


Ha— FUEL  ;     GAS  ;      MINERAL     OILS     AND 
WAXES. 

Coal;   Effect  «/  low-temperature  oxidation   on  the 
hydrogen  in ami  the  change  in  wetijhi  of  coal 

on     drying.      S.     II.     Katz    and     II.     ('.     Porter. 
Techn.    Paper  No.   98,    U.S.  Bureau  of  Minos. 
15  pages.] 

Most  ol  1 1 1«  -  work  of  previous  investigators  of  the 
oxidation  of  coal  as  related  to  the  hydrogen  of  the 
coal  substance  was  at  the  temperature  of  boiling 
water  and  above.  The  results  varied  widely, 
probably  due  to  the  absorption  of  gas  by  the  coal 

on  drying.  .Mahler  lui-  given  trustworthy  data 
showing  that  in  low-temperature  oxidation  hydro- 
gen is  evolved  from  coal  in  the  form  of  water 
this  J.,  1910,  744,  868).  In  the  apparatus 
used  bj  the  authors,  nitrogen  or  air  passed  from  a 
drying  train  through  a  large  quantity  (l1  coal  at 
room  temperature,  thence  through  another  drying 
train  which  caught  the  water  given  ap  by  the  coal. 
The  weight  of  water  and  the  change  of  weight  of 

the  coal  were  then  ascertained.  When  nitrogen 
was  passed  through  the  coal  there  was  invariably 
— I  m  weight,  much  less,  however,  than  the 
weigh!  of  water  evolved  from  the  coal.  The  small 
amount  of  oxygen  in  the  nitrogen  is  not  sufficient 
to  account  for  t  lie  discrepancy,  which  may  he  due 
to  absorption  of  nitrogen  by  the  coal.  When  air 
was  passed  through  there  was  always  a  gain  in 
w-ight  despite  the  loss  of  water.  Analyses  of  the 
coal  before  and  after  the  experiments  showed  an 
increase  in  oxygen  content  and  a  corresponding 
decrease  in  other  constituents,  hut  no  loss  of 
hydrogen  could  he  shown  by  these  analyses.  No 
•  \  idence  is  afforded  that  water  is  produced  by  the 
oxidation  of  coal  at  ordinarv  temperatures. 

—J.  E.  0. 

(''a*  :   liffeet  of  the  removal  of  Jii/hi  oils  from . 

L.  .1.  Willien.     Amer.  Gas  Inst.,  1917.     (ias  J., 
1918,  141,  112—443. 


I, M. B3  oils  ma\  lie  removed  from  coal  gas  by 
snubbing,  compression,  or  cooling.  The  average 
\  ield  is  about  3  gallons  per  ton  of  coal  carbonised, 
the  following  being  the  approximate  composition  : 
benzol,  50  to  60°o;  toluol,  12  to  13%;  solvent 
naphtha,  10  to  12%;  heavy  naphtha  and  wash 
oil,  13%.  The  author  gives  tables  showing  the 
effects  of  removing  light  oUs  from  coke-oven  gas, 
coal  gas,  carburetted  water-gas,  and  mixed  gas, 
and  the  following  conclusions  are  drawn  : — The 
lie    power   is    materially    reduced    (up    to    .",(!",, 

with  fairly  complete  removal).  The  heating 
value  is  reduced  from  1-5  to  8  %.  The  naphthalene 
content  is  reduced  about  75°,,  it  I  he  gas  is  scrubbed 
with  a  naphthalene-free  oil.  whilst  partial  scrubbing 
is  liable  to  increase  naphthalene  stoppages.     From 


30  to  50%  of  the  carbon  bisulphide  is  removed. 
'There  is  less  accumulation  of  drip-oil  in  the 
distribution  system ;  the  gas  is  more  permanent; 
the  scrubbed  gas  is  in  heiter  condition  Eor  re- 
enrichment,  and  the  gas  is  more  uniform  and  less 
liable  to  cause  stoppage  in  the  service  pipes. 

.i .  E.  C. 

Natural  gas  ami  its  constituents  ;  Compressibility  oj 
— —  with  analyses  of  natural  gas  from  31  cities 
in  Ike  United  States.  <■.  \.  Burrell  and  I.  W. 
Robertson.  U.S.  Bureau  of  Mines.  Techn. 
Taper  158, 1917.     Petroleum  Technology  No.  82. 

[16  pages.] 
THE    apparatus    used    lor    determining    the    com- 
pressibility   of    gases    consisted    of     three    water- 
jacketed-  capillary  tidies,  the  upper  ends  of  which 

were  sealed,  the  lower  ends  passing  through 
st  idling-boxes    into    a    steel    compression    machine 

containing  mercury.  By  means  of  a  plunger,  the 
mercury  could  be  forced  into  the  glass  capillary 
tubes,  thereby  compressing  the  gases  contained 
therein  to  any'desired  degree.  <  hie  tube  contained 
the  gas  under  examination  ;  the  other  two  con- 
tained air  and  served  as  pressure  gauges,  the 
pressure-volume  curve  for  air  having  been  pre- 
viouslv  determined  (Burrell  and  Robertson,  Techn. 
Paper' 131  ;  this  .)..  1910,  955).  The  compressi- 
bility of  pure  methane,  ethane,  propane,  and 
carbon  dioxide  and  of  samples  of  natural  gas  from 
a  number  of  cities  in  the  United  States  was 
determined  and  curves  were  constructed  showing 
the  percentage  deviation  from  a  perfect  gas  at 
pressures  varying  from  0  to  over  4b  atmos.  The 
deviations  per  atmos.  for  the  pure  gases  were 
found  to  be:  Cll„  0-228%;  C2HC,  0-91)",,; 
C3IIS,  1-9%;  CO,,  0-67%.  To  illustrate  the 
method  of  calculating  the  compressibility  of  any 
natural  gas,  the  following  example  is  given:  The 
natural  gas  used  in  Buffalo  is  composed  of  88-1  % 
(II;,  11-5%  C,1I,„  and  0  1",,  N,.  The  partial 
pressures  of  the  three  constituents  at  40  atmo- 
spheres are  :— CH4  =0-881  :<  40  =35-2  ='Pl ;  C2H,,  = 
01 15  x  40  =  4-6  =  P2;  N,  =  0-004  x  40  =  0-2  =  P3. 
The  formula  for  total  deviation  is,  D=aP,+ 
bPs+cP»-t-dP4  +  ,  etc.,  where  a,  b,  c,  d,  etc.,  are 
the  deviations  per  atmos.  for  the  constituents. 
Substituting  values  in  the  formula,  D=(0-22s 
35-2)+(0-90x4-6)=8-03+414=1217%,  or  the 
compressibility  at  40  atmospheres  is  S7-83  on  the 
basis  of  that  of  an  ideal  gas  being  100.  This 
method  gives  results  closely  in  accordance  with 
actual  determinations  and  can  be  applied  to 
calculate  the  compressibility  of  any  natural  gas, 
provided  an  ordinary  analysis  lias  been  made. 

Tar  ;  Water  in  gas .     M.  Coudelou.     J.  Usines 

h  Gaz.     Gas.  J.,  1918,  141,  201. 

In  order  to  reduce  the  percentage  of  water  in  tar 
delivered  to  distillers,  the  following  means  have 
been  adopted.  In  place  of  the  plentiful  supply 
of  ammoniacal  liquor  kept  in  the  hydraulic  main 
to  form  a  hydraulic  seal,  and  introduced  under 
the  surface  of  the  tar,  only  a  thin  stream  of  clean 
water  is  admitted.  The  reservoir  used  to  form  a 
hydraulic  seal  in  the  passage  of  the  tar  from  the 
hydraulic  main  to  the  works'  tank,  which  helped 
to  form  an  emulsion  of  the  tar  and  water,  has 
been  replaced  by  a  vertical  length  of  pipe  leading 
into  the  tank,  the  tar  entering  the  tank  along  an 
inclined  plane,  down  which  it  flows  in  a  thin  layer 
from  which  globules  of  water  easily  separate.  A 
similar  arrangement  is  used  for  filling  the  wrought- 
iron  cylindrical  vessel  used  for  pumping  the  tar 
from  the  works'  to  the  storage  tank,  in  place  of 
the  single  pipe  used  before  both  for  filling  and 
emptying  the  vessel.  By  the  above  means,  the 
percentage  of  water  in  the  tar  has  been  reduced 
from  15—30%  to  an  average  of  5%. — L.  A.  C. 

E  2 


200  a 


Cl.    IU.— FUEL;   GAS;    MINERAL  OILS  AND  WAXES. 


(April  30,  1918. 


Petrol  ;    [Determination  of]  calorific  value  of . 

B.   Blount.     Analyst,    1918,   43,  89. 

The  bomb  calorimeter  method  is  preferable  for 
determining  the  calorific  value  of  petrol,  but  it 
is  necessary  to  enclose  the  petrol  in  a  combustible 
envelope  the  calorific  value  of  which  is  known  ; 
collodion  may  be  used  for  the  purpose. — W.  P.  S. 

Petrol  :     Determination    of   sulphur    in    .     B. 

Blount.     Analyst,    1918,    43,    89. 

The  Carius  method  is  the  most  reliable  for  the 
purpose.  Burning  the  petrol  under  a  tower  down 
which  a  solution  of  ammonia  and  ammonium 
carbonate  trickles  is  untrustworthy,  as  only  a 
portion  of  the  sulphur  is  retained.  The  use  of  a 
calorimeter  bomb  rarely  gives  good  results.  The 
sulphur  in  petrol  cannot  be  oxidised  by  heating 
with  concentrated  nitric  acid  under  a  reflux 
condenser.  The  quantitv  of  sulphur  in  petrol 
is  usually  less  than  010%. — W.  P.  S. 

Comparative   values   of  coke-oven   benzols.     Haigh 
and  Lamb.     See  III. 

Patents. 

Pulverised  fuel  and  air  feeder  and  mixer.  G.  W. 
Clendon,  N.Y.,  Assignor  to  Locomotive  Pul- 
verized Fuel  Co.  U.S.  Pat.  1,254,393,  Jan.  22, 
1918.     Date  of  appl.,  July  17,  1914. 

An  air  conduit  with  an  annular  orifice  discharges 
a  hollow  column  of  air  into  a  mixing  chamber. 
Pulverised  fuel  is  conveyed  through  this  hollow 
column  by  a  screw  conveyor  and  the  air  and  fuel 
are  mixed  by  a  series  of  non-retarding  rotating 
vanes  in  the  mixing  chamber. — J.  E.  C. 

Coke  oven.  P.  Plantinga,  Cleveland,  Ohio.  U.S. 
Pat.  1,255,047,  Jan.  29,  1G18.  Date  of  appl., 
July  26,  1916. 

An  inclined  coking  chamber  is  combined  with  a 
set  of  parallel  combustion  chambers  arranged  one 
above  the  other  and  adjacent  to  one  side  of  the 
coking  chamber. — J.  E.  C. 

Coke-oven.  F.  A.  Bredel  and  J.  Bergmann,  St. 
Louis,  Mo.  U.S.  Pat.  1.255,579,  Feb.  5,  1918. 
Date  of  appl.,  Aug.  22,  1916. 

A  coke-oven  consists  of  an  inclined  coal  chamber, 
the  bottom  wall  being  straight  and  the  top  wall 
being  provided  with  an  offset  between  the  upper 
and  lower  ends  of  the  chamber.  The  gas  outlet 
is  in  the  offset  portion.- — J.  E.  C. 

Gaseous   fuel ;     Process    of   manufacturing 


J.  R.  Rose,  Edgeworth,  Pa.     U.S.  Pat.  1,254,360, 
Jan.  22,  1918.     Date  of  appl.,  May  19,  1916. 

Methane  is  supplied  to  one  end  of  an  elongated 
flue  filled  with  refractory  material  and  heated 
to  at  least  2200°  F.  (1200°  C).  A  preheated 
liquid  hydrocarbon  is  supplied  to  an  inter- 
mediate portion,  and  the  mixture  is  dis- 
sociated giving  a  gas  of  high  heating  efficiency 
and  of  low  carbon  content. — J.  E.  C. 

Gas-producer.  E.  A.  W.  Jefferies,  Assignor  to 
Morgan  Construction  Co.,  Worcester,  Mass. 
U.S.  Pat.  1,255,015,  Jan.  29,  1918.  Date  of 
appl.,  Dec.  14,  1914. 

The  fuel  receptacle  of  the  producer  is  supported 
by  the  ash-pan  and  rotates  therewith,  the  sup- 
porting means  being  so  arranged  that  the  surface 
of  the  ash-pan  from  the  centre  to  the  periphery 
and  the  annular  spaces  between  the  wall  of  the 
fuel  receptacle  and  the  wall  and  bottom  of  the 
ash-pan  are  entirely  unobstructed. 


Gas-cleaner.  J.  Ruddiman,  Hastings-upon-Hudson, 
N.Y.  U.S.  Pat.  1,254,438,  Jan.  22,  1918.  Date 
of  appl.,  Apr.  25,  1917. 

A  GAS  cleaner  comprises  a  chamber,  with  means 
for  maintaining  a  supply  of  wash  water  in  the 
lower  portion,  a  gas  inlet  and  outlet,  and  a  pair 
of  rotary  perforated  baffles  dipping  in  the  wash 
water  and  interposed  between  the  inlet  and  outlet. 

I  The  gases  passing  through  the  perforations  of  one 
plate  are  directed  by  nozzles  against  the  inter- 
spaces between  the  perforations  of  the  adjoining 

i   baffle.— J.  E.  C. 

[  Gas  burners.  Fletcher,  Russell  and  Co.,  Ltd.,  T.  W. 
Fletcher,  and  W.  Banks,  Warrington.  Eng. 
Pat.  113,355,  Mar.  27,  1917.  (Appl.  No.  4413 
of  1917. 

I  In  a  gas  furnace  burner,  a  single  removable  and 
renewable  nozzle  is  fitted  on  the  top  of  an  enlarged 
rectangular  box-shaped  chamber  connected  to 
the  mixing  tube.  The  nozzle  may  be  open  at  its 
lower  end,  or  closed  and  provided  with  slits  or 
saw-cuts,  whilst  sliding  plates  are  provided  for 
regulating  the  opening  to  the  passage  of  the 
mixture  chamber. — J.  E.  C. 

Oils  and  gases  ;  Process  and  apparatus  for  separa- 
tion of .     P.  Jones,  Santa  Maria,  Cal.     U.S. 

Pat.   1,255,018,  Jan.  29,  1918.     Date  of  appl.. 
Mar.  30,  1916. 

A  mixture  of  oil  and  gas  flowing  from  a  well  under 
pressure  is  introduced  into  a  receiving  chamber 
and  maintained  under  pressure.  The  oU  separates 
by  gravity  and  passes  away  tlirough  a  restricted 
outlet,  whilst  the  gas  passes  away,  by  an  outlet 
controlled  by  a  valve,  at  a  rate  which  is  varied 
according  to  the  rate  of  separation  of  the  oil,  so 
as  to  maintain  the  gas  under  pressure. — J.  E.  C. 

Petroleum  ;    Treatment  and  refilling  of  .     R. 

Cross,  Kansas  City,  Mo.       U.S.  Pat.  1,255,138. 
Feb.  5,   1918.     Date  of  appl.,  Jan.  8,  1917. 

Heavy  petroleum  hydrocarbons  are  heated  to  a 
temperature  not  exceeding  450°  C,  and  the 
vapours  led  over  a  body  of  the  same  material  in  a 
tank,  which  serves  as  a  supply  tank,  on  their  way 
to  a  condenser.  A  pressure  is  maintained  over 
both  bodies  of  liquid  which  is  equal  to  or  greater 
than  the  normal  vapour  pressure  of  the  gases  in 
equilibrium  with  the  liquid  phase  at  the  tempera- 
ture of  the  oil  at  the  entrance  to  the  condenser. 
Oil  is  fed  to  the  supply  tank  at  a  rate  corresponding 
to  the  combined  withdrawal  of  vapour  from  the 
supplv  tank  and  of  residual  oil  from  the  still. 

— L.  A.  C. 

Hydrocarbon  oils  ;   Apparatus  for  vaporising  . 

C.     B.     Forward,     Urbana,     Ohio.     U.S.     Pat. 
1,255,149, Feb. 5, 1918.  Dateof appl., Feb.5,1916. 

A  number  of  horizontal  retorts  of  different  eleva- 
tions are  contained  in  a  furnace  chamber,  each  con- 
sisting of  an  inner  tube  for  oil  and  an  outer  tube 
for  steam.  The  inner  tubes  extend  beyond  the 
furnace  walls  and  are  connected  one  with  the 
other  ;  the  outer  tubes  terminate  at  the  walls. 
Packing  is  provided  between  the  ends  of  the  two 
tubes  ;  the  inner  tube  is  free  to  slide  in  the 
packing  and  the  corresponding  end  of  the  outer 
tube  is  supported  on  rollers  to  allow  for 
uneven  expansion.  The  pipes  from  the  jackets 
of  the  retort  sections  discharge  into  the  jacket  of 
a  tubular  steam-jacketed  oil  heater,  the  oil  and 
steam  from  which  pass  into  the  corresponding 
parts  of  the  upper  retort  sections. — L.  A.  C. 

Pressure-still  [for  producing  light  oils  from  gas  oils]. 
J.  J.  Curran.  Augusta,  Kans.  U.S.  Pat. 
l,255,714,Feb.5,1918.  Dateof  appl.,May 25,1917. 

A  battery  of  stills  with  a  common  feed  pipe 
discharge  through  individual  valved  pipes  into  a 
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OOmmoB  drum  in  which  light  and  lu-a\\   distillates 

an  separated.  Connected  with  the.  drum  is  ;i 
OOZldenser  for  light  hydrocarbon  vapours.  The 
distillate  passes  by  gravity  from  the  drum 
to  a  separate  still  which  te  connected  by  a  valved 
pipe  '.<>  the  same  condenser.     Steam  is  passed  into 

all  the  stills.      I..  A.  C. 

nx]  fuel;  Apparatus  for  producing  com- 
bustible  -  -.  .1.  H.  Rose,  Edgeworth,  Pa., 
c.s.  \.  Bng.  Pat.  113,585,  Feb.  28,  1917. 
(Appl.  No.  lti, 120  of  1817.) 

See  U.S.  Pat.  1,252,032 of  I918;this  J.,  1918,  144a. 

•is  furl  :   Prorfss  of  man  ufarluriny 


.  J.  B. 
Rose,  Edgeworth,  Pa.,  "U.S.A.  Eng.  Pat, 
118,867,  Feb.  28,  1017.  (Appl.  No.  2983  of 
1917.) 

.S.Pat.  1,230,226  of  1917  ;  this  J.,  1917,862. 

Process     of    making    superphosphate.     U.S.     Pat. 
1.255,829.     See  XVI. 


IIb.— DESTRUCTIVE     DISTILLATION  ; 
HEATING  ;  LIGHTING. 

The  sugar  factory  as  a  BOV/rce  of  supply  for  acetic 
acid  and  its  compounds.     Coxon.     See  XVII. 

Patents. 

Distilling    [carbonaceous    matter]  ;     Apparatus   for 

.     W.   P.   Perry,  South  Woodford,   Essex. 

Bng.  Pat.    118,373,  May  1,   1917.     (Appl.  No. 
8140  of  1917.) 

CARBONACEOUS  material  is  distilled  in  a  suitable 
vessel,  the  non-volatile  portion  being  burnt  in 
the  lower  section,  giving  off  gas,  which  rises  through 
t  he  upper  layers  and  drives  off  the  volatile  matter. 
This  is  collected  by  a  series  of  pipes  arranged  at 
varying  heights  across  and  within  the  vessel,  and 
having  slots  with  upturned  lips  or  conical  openings 
on  the  underside.  The  slots  or  openings  are  at 
the  centre  of  the  vessel. — J.  E.  0. 

Distilling  combustible  materials.  C.  Foxwell, 
Baltimore,  M>\  U.S.  Pat.  1,255.593,  Feb.  5, 
1918.     Date  of  appl.,  Feb.  23,  1917. 

In  order  to  recover  benzol  and  ammonia,  com- 
bustible materials  are  treated  with  a  solution  of 
calcium  chloride  and  borax  and  then  distilled  in 
a  by-product  oven.— J.  E.  C. 

Vapour  electric  device  [lamp].  D.  McF.  Moore, 
East  Orange,  N.J.,  Assignor  to  General  Electric 
Co.  U.S.  Pat.  1,255,549,  Feb.  5,  1918.  Date 
of  appl.,  June  16,  1915. 

A  OASEors  conduction  device,  such  as  a  gas 
electric  lamp,  comprises  a  tubular  receptacle 
containing  a  column  of  rarefied  gas,  electrodes 
within  the  receptacle,  and  a  source  of  constant 
current  connected  to  the  electrodes  to  produce 
an  electrical  luminous  discharge  through  the 
rarefied  gas.  A  material,  wluch  evolves  gas  when 
heated,  is  contained  in  a  second  receptacle,  in 
communication  with  the  first  one  but  removed 
from  the  path  of  the  discharge,  and  a  heating  coil, 
in  a  closed  circuit  arranged  as  a  shunt  to  the  main 
circuit,  is  embedded  in  the  material  evolving  g;is. 
The  resistance  of  this  shunt  circuit  is  so  adjusted 
th.it  the  current  flowing  therein  will  vary  in  such 
a  u.iy  as  to  keep  the  density  of  the  gas  in  the 
receptacle  substantially  constant. — B.  N. 


HI.— TAR  AND  TAR  PRODUCTS. 

Crude    benzoin  ;     Comparative    values    of   coke-oven 

.     B.  YV.  Haigh  and  II.  Lamb.     Coke-Oven 

Managers'  Assoc.  Gas  J.,  1918,   141,   201 — 203. 

The  authors  have  investigated  the  retort  test  for 


crude  benzol  and  have  endeavoured  to  devise  a 
satisfactory  method  whereby  in  working  up  low- 
grade  crude  benzols,  the  results  may  be  expressed 
on  the  standard  65%  basis.     A  series  of  samples 

were  submitted  to  two  methods  of  distillation. 
[n  the  first,  the  apparatus  consisted  of  a  250  c.c. 
retort  with  a  shortened  neck  fitted  into  a  Liebig 
condenser.  The  thermometer  was  graduated  in 
half  degrees  from  90°  to  200°  C,  the  bulb  being 
J  in.  from  the  bottom  of  the  retort.  Corrections 
for  barometric  pressure  and  exposed  stem  were 
applied  to  all  readings,  the  latter  being  obtained 
from  the  formula  C  00(10151  (T  — t)N,  where  T 
and  t  are  respectively  the  observed  temperature  and 
the  mean  temperature  of  the  exposed  stem  and  N 
is  the  i  umber  of  degrees  in  the  exposed  column. 
The  rate  of  distillation  was  two  drops  per  second 
and  the  interruption  points  120°  C.  and  100°  0. 
In  the  second  method  the  retort  was  replaced  by 
a  150  c.c.  distillation  flask,  the  bulb  of  the  ther- 
mometer being  placed  just  below  the  side  tube. 
The  thermometer  was  graduated  to  >•  °  from  70°  to 
130°  C.  The  interruption  points  were  84°,  90°, 
100°,  120°,  and  130°  C.  The  results  showed  that 
the  retort  test  is  trustworthy  if  carried  out  under 
uniform  conditions  and  corrections  applied  to  the 
thermometer  readings  ;  however,  it  has  limitations 
in  that  it  fails  to  show  in  what  respect  a  particular 
benzol  is  abnormal  and  gives  little  insight  into  the 
relative  proportions  of  benzene,  toluene,  and 
xylene  in  the  sample.  The  flask  test  should  there- 
fore be  adopted  generally  as  supplementary  to  the 
retort  test.  For  comparing  crude  benzols,  samples 
were  fractionally  distilled  to  200°  C,  using  a 
Young's  rod  and  disc  column  with  twenty  discs, 
the  residue  being  a  creosote  oil  of  b.pt.  about 
205°  O.j  and  having  a  high  naphthalene  content. 
The  residue  was  found  to  be  larger  the  poorer  the 
quality  of  the  benzol,  and  from  the  results  obtained, 
a  graph  was  drawn  whereby  the  values  of  low- 
grade  benzols  in  terms  of  normal  65%  benzol 
could  be  calculated  for  the  particular  plant  from 
which  the  samples  were  obtained.  Sufficient 
samples  were  not  available  from  other  works  to 
draw  any  conclusions  as  to  variations  in  quality 
of  the  products  of  other  plants. — L.  A.  C. 

Trichlorobenzenes ;   The  three -and  their  reaction 

with  sodium  methoj-ide.     A.  F.  Holleman.     Bee. 
Trav.  Chim.  Pays-Bas,  1918,  37,  195 — 204. 

The  three  trichlorobenzenes  when  heated  with 
sodium  methoxide  in  a  sealed  tube  at  180°  C 
reacted  as  follows: — 1.2.3-trichlorobenzene  gave 
2.3-  and  2.6-dichlorophenols  with  the  corres- 
ponding anisols :  1.2.5-trichlorobenzene  gave 
2.5-dichlorophenol  and  a  little  2.5-dichloroanisol  ; 
1.3.5-trichlorobenzene  yielded  3.5-dichloroanisol 
and  a  little  3.5-dichlorophenol.  (See  also  J.  Chem. 
Soc,  May,  1918.)— W.  G. 

yitro    compounds  ;     Reaction    of    aromatic    . 

S.  C.  J.  Olivier.     Bee.  Trav.  Chim.  Pays-Bas, 
1918,  37,  241—244. 

The  twelve  aromatic  nitro  compounds  examined 
all  gave  an  orange-red  coloration  with  aluminium 
bromide  in  benzene  solution,  the  colour  disappear- 
ing on  the  addition  of  water.  In  the  absence  of 
a  solvent,  or  on  replacing  the  benzene  by  carbon 
bisulphide,  the  colour  reaction  was  not  obtained 
in  most  cases.     (See  also  J.  Chem.  Soc,  May,  1918.) 

— W.  G. 

Bromination    of    p-nitrotoluene.     J.    F.    Brewster. 

J.  Amer.  Chem.  Soc,  1918,  40,  400 — 407. 
p-NlTROBENZYL  bromide,  a  useful  agent  for 
characterising  phenols  and  carboxylic  acids,  is 
prepared  by  adding  bromine  gradually  to  a  boiling 
solution  of  p-nitrotoluene  in  carbon  tetrachloride, 
containing  a  crystal  of  iodine  and  exposed  to  sun- 
light.—J.  o.  \v. 
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Tolane  chlorides  from  calcium  carbide,  chlorine,  and 
benzene.  C.  Davidson.  J.  Amer.  Chem.  Soc, 
1918,  40,  397—400. 
By  adding  calcium  carbide,  free  from  iron,  to 
a  saturated  solution  of  chlorine  in  benzene,  tolane 
di-  and  tetra-chlorides  have  been  obtained.  It 
is  supposed  that  the  primary  dichloroacetylene 
condenses  with  benzene  to  form  tolane,  thus  : 
CC1  :  CC1  +  2C6H6-*C,iH50  \  CCCHS  +  2HC1. 
(See  also  J.  Chem.  Soc,  May,  1918.)— J.  C.  W. 

Water  in   gas  tar.     Coudelou.     See  Ha. 

Limitations  of  the  KjeUahl  method  of  determining 
nitrogen.     Brill    and    Agcaoili.     See    XXIII. 

Patents. 

Benzol  ;    Process  of  purifying  crude  .     H.  B. 

Kipper,  Muskegon,  Mich.  U.S.  Pat,  1.253.048, 
Jan.  8,  1918.  Date  of  appl..  Apr.  27,  1917. 
Crude  benzol  is  purified  from  carbon  bisulphide 
bv  treatment  in  a  finely  divided  form  with  a 
counter-current  of  a  solution  con  ain'ng  caustic 
soda  and  cellulose. — F.  W.  A. 

[Dimethylphenylbenzyl  ammonium  zinc  chloride.] 
Dimcihylanil  inc. benzyl  chloride,  and  zinc  chloride; 
Manufacture  of  a  difficultly  soluble  complex  com- 
pound from  .     F.  B.  Dehn,  London.     From 

Chemical  Works  Bohner  &  Co.,  Pratteln, 
Switzerland.  Eng.  Pat.  104,676,  Feb.  7,  1917. 
(Appl.  No.  1905  of  1917.) 
Benzyl  chloride  and  dimethylaniline  in  molecular 
proportions  are  mixed  with  an  aqueous  solution  of 
zinc  chloride  containing  a  slight  excess  above  half 
a  molecular  proportion  of  zinc  chloride  ;  after 
prolonged  stirring  the  separation  of  the  difficultly 
soluble  crystals  of  (he  double  compound  of  zinc 
chloride  and  dimethylphenylbenzyl  ammonium 
chloride  is  complete.  (Reference  is  directed 
in  pursuance  of  Sect.  7.  Sub-sect.  4.  of  the  Patents 
and  Designs  Act.  1907.  to  Eng.  Pat.  24,695  of 
1914  ;    this  J.,  1910,  248.)— F.  W.  A. 


Phthalic  acid  derivatives.     Constitution  and  colour. 

XII.  Tetrachlorophtha.lo.rime  and  some  of  its 
derivatives.     D.    S.    Pratt    and    C.    II.    Miller. 

XIII.  Tetra-iodophthaloxime  and  some  of  its 
derivatives.  D.  S.  Pratt  and  T.  B.  Downey. 
J.  Amer.  Chem.  Soc,  1918,  40,  407—412, 
412—415. 

Tin-:  oximes  mentioned  are  prepared  byr  the 
action  of  hydroxylamine  salts  on  the  substituted 
phthalic  anhydrides  in  the  presence  of  alkali 
carbonates,  and  their  ethers  and  esters  through 
their  silver  salts.  They  differ  from  unsubstituted 
phthaloxime  in  occurring  in  only  one  colour,  this 
forming    two    chromo-isomerides.     Some    of    the 

pf) 

tetiachlorophthaloxime  ethers,  C6C1,<j-,,.>(-.qtj y>® 

are  unique  in  existing  in  two  interchangeable  crys 
talline  forms,  cotton-like  masses,  and  stable,  stout 
prisms.     (See  also  J.  Chem.  Soc,  Mav,  1918.) 

—J.  C.  W. 
Patents. 
Azo   dyestuffs  ;    Manufacture,    of  new   copper   com- 
pounds of  substantive .     O.  Imray,  London. 

From  Soc.  of  Chem.  Ind.  in  Basle,  Switzerland. 
Eng.  Pat.  113,141,  Feb.  8,  1917.  (Appl.  No. 
1950  of  1917.) 
A  solution  of  a  direct  azo  dyestuff  obtained  by 
combining  1  mol.  of  a  tetrazo  compound  of  a  para- 
diamine  derived  from  the  diphenyl  nucleus  and 
having  in  ort/io-position  to  an  amino  group  at  least 
one  alkyloxy  group,  with  1  mol.  of  2-amino-5- 
naphthol-7-sulphonic  acid  or  an  alkyl.  aryl,  or 
acidyl  derivative  and  1  mol.  of  a  1.8-amino- 
naphtholsulphonic  acid  or  a  derivative  thereof,  or 
with  2  mols.  of  2-amino-5-naphthol-7-sulphonic 
acid  or  a  derivative  thereof,  is  treated  with  copper 
or  a  copper  compound,  and  the  soluble  copper 
compound  of  the  dyestuff  is  isolated.  In  addition 
to  dyeing  cotton  direct  shades  which,  without  any 
after-treatment,  are  of  excellent  fastness  to  light, 
alkali,  and  washing,  the  new  copper  compounds 
dye  like  substantive  d5'estuffs,  wool,  silk,  mixed 
fabrics,  straw,  wood,  paper,  leather,  and  the  like, 
and  may,  moreover,  be  used  in  printing  and  for 
making  lakes  fast  to  light. — F.  W.  A. 


p-Xaphthol  benzoate  ;  Process  of  making 

Blieberger.  Assignor  to  Anthony-Hammond 
Chemical  Works.  Inc..  New  York.  U.S.  Pat, 
1,254,970,  Jan.29.1918.  Dateof  appl., Dec.5, 1916. 

To  produce  /S-naphthyl  benzoate,  benzoyl  chloride 
is  allowed  to  drop  on  to  110  grms.  of  heated 
j8-naphthol  with  stirring  until  about  170  grms.  has 
been  added,  any  evaporated  benzoyl  chloride  being 
condensed  and  returned,  and  the  hydrog.  n  chloride 
allowed  to  escape. — F.  W.  A. 

Beta  aminoanthraquinone ;    Process   for  the  manu- 
facture of .     P.   Dutoit,  Monthey,  Assignor 

to  Soc.  of  Chem.  Ind.  in  Basle.  Switzerland. 
U.S.  Pat,  1,255.719,  Feb.  5.  1918.  Date  of 
appl.,  Apr.  26,  1917. 

/3-Anthraquinonemonosulphonic  acid  is  heated 
with  ammonia  and  an  aromatic  nitro-compound, 
yielding  ^-aminoanthraquinone  and  an  aromatic 
amino-compound. — L.  A.  C. 


IV.— COLOURING  MATTERS  AND  DYES. 

1.4.6-  Trihydroxyanthraquinone.     M.     L.     Crossley. 
J.    Amer.    ("hem.    Soc,    1918,    40,    404—406.' 

WHEN  4-arninophthalic  anhydride  is  heated  with 
quinol  and  concentrated  sulphuric  acid  at  170° — 
190°  C,  the  chief  product  is  1.4.6-trihydroxy- 
anthraquinone.  This  has  no  particular  value  as"  a 
mordant  dye.  (See  also  J.  Chem.  Soc,  Mav, 
1918.)— J.  C.  W. 


",•       [Azo]    colouring    matter  ;    Manufacture    of   a 


E.  F.  and  II.  W.  Ehrhardt,  Birmingham.     Eng. 

Pat.    113,181,   Apr.   5,    1917.     (Appl.   No.    4939 

of  1917.) 
Diazotised  picramic  acid  is  combined  with  pure 
p-cresol  or  with  the  solution  resulting  from  the 
fractional  combination  of  diazotised  picramic  acid 
with  a  mixture  of  cresols,  when  the  o-cresol  couples 
first  to  give  Metachrome  Brown  Y'.  The  new 
ortho-azo  dyestuff  gives  a  chocolate-brown  shade 
on  unmordanted  wool,  and  on  chrome  mordant 
gives  an  olive-brown  shade,  fast  to  milling  and 
to  light.— F.  W.  A. 

Disazo  colouring  matter  ;  Production  of  a  mixed . 

E.  F.  and  II.  W.  Ehrhardt,  Birmingham.     Eng. 

Pat.   113.195.  Apr.  30,   1917.     (Appl.  No.  6117 

of  1917.) 
Diazotised  p-phenylenediamine-azo-salicylic  acid 
is  combined  with  |8-naphthylamine  free  from 
impurities  soluble  in  or  destroyed  by  caustic  soda. 
The  product  is  insoluble  in  water,  but  if  ground 
to  a  uniform  gelatinous  mass  forms  a  colloidal 
solution  which  may  be  used  for  dyeing  unmor- 
danted cotton  pink  to  red  shades  or  for  dyeing  wool 
by  the  metachrome  process  bright  red  shades. 

— F.  W.  A. 

X-Dili!iilro-\.-2.2'.l'-anihraqui>ioncazinc  [Indan- 

threnc]  ;     Manufacture    of .     British    Dyes, 

Ltd.,  J.  Turner,  and  D.  Segaller,  Huddersfield. 
Eng.  Pat.  113,489,  Feb.  26,  1917.  (Appl.  No. 
2776  of  1917.) 

Crude         N-dihydro-1.2.2'.l'-anthraquinoneazine 
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(Indanthrene)  is  treated  with  oxidising  agents  (of 
which  the  following  suits  are  suitable:  sodium, 
potassium,  calcium,  strontium,  and  barium  salts 
of  hypoohloroua,  chloric,  permanganic,  and  per- 
Bulphuric  acids)  in  aqueous  solutioi]  and  in  such 
proportion  and  concentration  that  the  yellow 
colouring  matter  present  as  an  impuritr  is  oxidised, 
the  [ndanthrene  itself  not  being  attacked.  For 
example,  one  part  by  weight  of  crude  lti",,  N-di- 

li>  ill-. ■   I  .2.2'.  1  '-.nit  liraquinonea/.ine    past.-    is  boiled 

with  (our  parte  of  sodium  hypochlorite  solution 
gr.  l  i"n  for  six  hours  with  vigorous  stirring. 
i-  cooling,  the  blue  dyestuff  is  altered  oft  and 

washed  free  from  sodium  hypochlorite. — L.  A.  C. 

Fettotc  colouring  matter  [tetrachlorotartrazine] ;  Pro- 
cess for  tin-  production  of .     L.  H.   Uolliday 

and      \.     Clayton,     Huddersfleld.     Eng.     Pat. 
1 13,610,  M.u.  7,  1917.     (Appl.  No.  3372  of  1917.) 

Two  mols.  of  2.5-dichl0rophenylhydrazine-4-8ul- 
phonic  arid  or  its  salts  react  with  one  mol.  of 
dihydroxytartaric  acid  or  its  salts,  in  either  acid 
or  neutral  medium,  to  give  a  colouring  matter 
which   dyes  wool   and   silk  an   intense   yellow,  and 

i-  assumed  to  be  identical  with  tetrachloro- 
tartrazine  of  Eng.  Pat.  3373  of  1908  (see  Fr.  Pat. 
387,245  of  1908;  this  J..  1908,  8(H).     Example: 

.">1S  Hi.  of  2.5-diclilorophcu\  lhydra/.ine-  L-SUlphonic 

acid  is  intimately    mixed  with   1500  lb.   of  water 

containing  80   lb.  of  sodium  hydroxide.      190  lb.  of 

sodium  dihydroxy  tartrate  is  dissolved  in  a 
mixture  of  300  lb.  of  water  and  380  lb.  of  hydro- 
chloric acid  (sp.  gr.   1*16).     The  first  solution  is 

added      slowly       to      the      second      and      the     two 

thoroughly  mixed.     The  temperature  is  then  raised 

kboul     80     I'.,    and     maintained    at     that    point 

for  half  an  hour  or  more.  The  dyestuff  settles  out 
and  is  filtered  off. — L.  A.  0. 

Vegetable  dye,  nm!  method  of  preparing  same.  I. 
Kitsee.  Philadelphia,  Pa.  U.S.  Pat.  1,254,914, 
Jan.  29,  1918.      Pate  of  appl.,  Nov.  26,   1915. 

Fast  dyes  are  produced  from  a  "  vegetable  base 

by  addition  of  zinc  chloride  and  ammonium  copper 
chloride. — 1".  \V.  A. 


V.— FIBRES  ;    TEXTILES  ;    CELLULOSE  ; 
PAPER. 

Patents. 

/■  ireproof  composition  [for  fabrics}.  J.  Truro, 
Redditcb.  Eng.  Pat.  113,102,  Mar.  5,  1917. 
(AppL  No.  8195  of  1917.) 
A  kikeproof  composition  consists  of  substantially 
25  %  of  ammonium  phosphate,  50°;,  of  ammonium 
chloride,  and  26%  of  alum  made  up  in  liquid, 
ponder,  or  tablet  form,  vinegar  being  added  in 
case  the  solution  is  to  be  applied  to  fabric,  to 
pi-event  it  from  affecting  the  dye. — F.  W.  A. 

Cellulose;  Digesters  for  use  in  the  manufacture  of 

and    like    operations.     E.    8chauffelberger, 

London.     Eng.    Pat.    113,194,    Feb.    28,     1917. 
I  Appl.  No.  2982  of  1917.) 

\  I  iM.ui.osi:  digester  is  constructed  with  an 
external  system  comprising  a  heater,  a  circulating 
device,  and  one  or  more  separators  to  purify  the 
liquid  during  circulation.  In  the  case  01  a  vertical 
digester  the  liquid  is  preferably  caused  to  enter 
I  ic  bottom  and  is  forced  upwards  through  t  Im- 
material. An  arrangement  may  be  provided  in 
the  form  of  a  float  attached  to  a  flexible  con- 
nect ion,  whereby  the  outlet  pipe  at  the  top  of  the 
digester  descends  as  the  level  of  the  liquid  falls 
during  the  course  of  the  digestion.  The  separator 
may  consist  of  a  vessel  into  which  the  liquid 
enters  through  the  bottom  by  way  of  a  projecting 
bell-mouthed   orifice,   which   reduces   the   velocity 


of  the  Bow,  whereby  the  floating  impurities  are 
collected  in  the  upper  part  of  the  vessel  while  the 

heavy  impurities  settle  at  the  bottom  and  the 
liquid  passes  on  into  the  circulating  system 
through  a  strainer  situated  in  the  vessel.    -J.  K.  H. 

Paper-makers'  [mechanical]  pulp;  Manufacture  <>' 

.      W.     Fennell,    Wotton,    S.     I>.     Lane    and 

\Y.  0.  Qarbutt,  Gloucester.     Eng.  Pat.  113,624, 
July  I"..  1916.     (Appl.  No.  990:;  of  1910.) 

Dryer  [for  fibrous  materials  [.      I'.S.  Pat.  1,251,073. 
See  I. 

Machine    for    impregnating    fabrics    with    rubber. 
I'.s.  Pat.  1,255,192.     See  XIV. 


VI.— BLEACHING  ;    DYEING  ;    PRINTING  ; 
FINISHING. 

Cotton  yarn  ;  Experiments  on  the  mcrcerisalion  of 

by  caustic  soda  lye.     T.   Nakata.      Kogyo- 

Kwagaku-Zasshi   (J.  ('hem.  Ind.,  Tokyo),  1917, 
20,    1224  —  1231. 

TWO-PL'S  00's  cotton  yarn  was  boiled  out  in  dilute 
caustic  soda  and  soap  solution  and  portions  were 
mercerised  without  previous  drying.  Samples  from 
which  the  mercerising  soda  was  merely  removed 
by  squeezing  had  only  66 %  of  the  tensile  strength 
of  samples  similarly  treated  and  thoroughly 
purified  by  washing  and  drying.  When  moist 
vain  was  mercerised  in  caustic  soda  of  53°  Tw. 
(sp.  gr.  1*265)  without  tension  at  25°  0.,  maximum 
shrinkage  (18*64%)  was  recorded  in  the  case  of 
yam  containing  75%  of  additional  moisture 
calculated  on  the  weight  of  the  dry,  boiled  yarn, 
f'nder  these  conditions  of  moisture  the  mercerisa- 
tion  process  exerts  its  maximum  effect.  The 
strength  and  elongation  of  mercerised  yarns  are 
important  factors' in  their  textile  value.  These 
depend  largely  on  the  amount,  of  stretching  to 
which  the  yarn  is  subjected  during  mercerisation. 
The  elongation  of  the  finished  yarn  in  tensile  tests 
increases  largely  with  the  shrinkage  allowed  and 
decreases  if  the  mercerised  yarn  is  stretched 
bevond  its  original  dimensions.  No  definite  rule 
can  be  stated  as  the  results  are  greatly  influenced 
by  the  count  and  ply  of  the  yarn.  A  2-ply  00's 
yarn  with  an  original  hank-circumference  of  54  ins., 
and  52-44  ins.  after  boiling,  can  be  mercerised 
under  tension  at  30°  C.  in  a  lye  of  50°  Tw.  (sp.  gr. 
1-25)  so  as  to  give  a  length  of  54 — 54-5  ins.  without 
loss  of  elasticity  and  with  an  increase  of  about 
20 °0  in  tensile  strength  as  compared  with  the 
original. — J.  F.  B. 

Patents. 

Bleaching  and  like  treatment  of  cotton,  cotton  waste, 
wool,  and  similar  materials  ;  Means  for  circulating 

bleaching      and      other     liquors      in       the . 

T  Tavlor,  Stockport.     Eng.  Pat.  112,909,  June 
26,  1917.     (Appl.  No.  1323  of  1917.) 

In  the  steam  ejector  employed,  additional  steam  is 
admitted  into  the  delivery  nozzle  to  heat  the 
induced  fluid,  giving  simultaneous  circulation  and 
heating  of  the  bleaching  or  other  liquor.  (Reference 
is  directed,  in  pursuance  of  Sect.  7  Sub.-sect.  4,  of 
the  Patents  and  Designs  Act,  1907,  to  Eng.  Pats. 
2869  of  1883,  15,174  of  1893,  and  5744  of  1915.) 

—P.  W.  A. 

Text  ile  fibres  ;  Mach  inesfor  dyeing  and  fill  ishing — — . 
F.  F.  Larivei,  Bradford.  Eng.  Pats.  (A)  113,453 
and  (B)  113,454,  June  7,  1916.  (Appl.  Nos. 
8050  and  8051  of  1910.) 

(A)  A  machine  adapted  for  experimental  work  is 
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constructed  with  rollers  for  supporting  hanks  or 
bunches  of  textile  fibre  over  a  dye  vessel  or  vat 
which  is  divided  into  a  number  of  separate  and 
independent  casings  each  corresponding  to  a 
particular  roller.  The  whole  vat  is  mounted  on 
gear  to  be  lifted  or  lowered  relatively  to  the  rollers, 
or  the  rollers  may  be  moved  relatively  to  the  vat. 
Each  separate  chamber  of  the  vat  has  its  own 
independent  inlet  and  outlet  and  separately 
adjustable  heating  arrangement,  and  means  may 
be  provided  whereby  the  speed  of  the  rollers  may 
be  adjusted  independently  of  each  other.  (B)  A 
machine  of  the  same  general  type  as  the  foregoing 
is  constructed  with  two  or  more  vats  which  can  be 
controlled  independently,  each  provided  with 
several  rollers  which  may  be  driven  either  inde- 
pendently   or    together. — J.  F.  B. 

[Aniline]  Black  upon  vegetable  fibres  ;    Production 

of .     The  Calico  Printers'  Association,  Ltd., 

and  E.  A.  Fourneaux,  Manchester.  Eng.  Pat. 
113,484,  Feb.  28,  1917.  (Appl.  No.  2610  of 
1917.) 

The  process  described  in  Eng.  Pat.  7345  of  1908 
(this  J.,  1909,  701)  is  modified  in  that  the  use  of 
aluminium  chloride  is  discontinued  and  the  pro- 
portion of  p-phenylenediamine  is  reduced  to 
&— tb  °f  tne  weight  of  aniline  employed.  The 
presence  of  a  certain  amount  of  formic  acid  is 
necessary.  When  organic  acids  only  are  used, 
the  proportion  of  formic  acid  should  not  be  less 
than  2  inols.  and  may  be  as  high  as  4  mols  per  mol. 
of  aniline.  The  organic  acids  may  be  partly  replaced 
bv  mineral  acids  to  an  extent,  not  exceeding  0  3 
mol.  per  mol.  of  aniline.  When  mineral  acids 
are  employed  as  well  as  organic  acids,  the  pro- 
portion of  formic  acid  should  not  fall  below  1  mol. 
and  may  be  as  high  as  2a  mols.  per  mol.  of  aniline. 
The  formic  acid  may  be  replaced  by  acetic,  lactic, 
or  glycollic  acid  to  an  extent  not  exceeding  one- 
fifth.  When  organic  acids  only  are  used,  formic 
acid  should  be  employed  in  conjunction  with 
tartaric  acid.  The  proportion  of  copper  salt  em- 
ployed should  be  between  }f  and  \  mol.  per  mol. 
of  aniline.  Example:  Aniline  oil,  63-5;  90% 
formic  acid,  125;  tartaric  acid,  18-25;  p-phenylene- 
diamine dihydrochloride,  5-5  ;  sodium  chlorate, 
33-75  ;  copper  chloride,  13,  made  up  to  1000  parts 
by  weight.  The  copper  chloride  is  added  im- 
mediately before  use. — J.  F.  B. 

Yarns  in  the  form  of  hanks,  skeins,  or  bundles  ; 
Method  of  and  machines  for  dyeing  or  similarly 

treating    .     J.    Annicq,    Manchester.     Eng. 

Pat.  113,575,  Aug.  31,  1917.  (Appl.  No.  12,511 
of  1917.) 

The  dry  yarn  is  packed  into  a  rectangular  tank 
with  perforated  side  walls  and  perforated  central 
chamber,  the  threads  being  laid  horizontally  in 
approximately  the  same  direction  as  the  flow  of 
the  liquor;  pressure  is  then  applied,  e.g.,  not  less 
than  20  lb.  per  sq.  in.,  sufficient  to  expel  as  far 
as  possible  the  air  from  the  packed  bundles  before 
the  liquid  is  introduced,  such  pressure  being  con- 
trollable by  the  amount  of  dry  yarn  packed  into 
the  tank,  which  is  fitted  with  extension  plates,  and 
by  means  of  suitable  pressure  devices  applied  to 
the  lid  before  it  is  screwed  down.  For  instance,  the 
yarn  is  piled  horizontally  in  the  vat  to  a  height 
which  is  above  the  normal  position  of  the  lid. 
The  lid  is  placed  on  the  top  of  the  pile  and  is 
guided  by  extension  plates  held  in  position  between 
the  packed  yarn  and  the  ends  of  the  tank  and 
passing  through  slots  in  the  lid.  The  lid  is  forced 
down  by  screw  clamps,  compressing  the  yarn,  until 
it  can  be  bolted  down  ;  the  extension  plates  are 
then  removed  and  the  slots  covered,  and  liquor  is 
circulated  through  the  perforated  sides  of  the 
chambers  by  means  of  a  pump. — J.  F.  B. 


Fibres  ;    Process  and  apparatus  for  treating  . 

H.  R.  Anders,  Perth  Amboy,  N.Y.,  Assignor  to 
The  Roessler  and  Hasslacher  Chemical  Co.,  New 
York.  U.S.  Pat.  1,252,986,  Jan.  8,  1918.  Date 
of  appl.,  Dec.  21,  1914. 

A  rotary  container  with  encased  heating  means 
near  the  centre  is  divided  by  partitions  into  a 
number  of  chambers  preferably  of  substantially 
equal  size,  connected  by  a  channel  encasing  the 
heating  means,  in  order  to  heat  the  liquid.  The 
chambers  are  completely  packed  with  the  fibres 
wetted-out  with  the  liquid  with  which  they  are 
to  be  treated.  Only  one  of  the  chambers  is  filled 
with  liquid,  which  passes  through  the  chambers 
in  diagonally  opposite  directions  and  is  filtered  con- 
secutively through  the  goods  in  each  chamber 
when  the  container  is  rotated. — F.  W.  A. 

Dyeing  apparatus.  D.  M.  Hey,  Assignor  to 
Vacuum  Dyeing  Machine  Co.,  Chattanooga, 
Tenn.  U.S."  Pat.  1,254,006,  Jan.  15,  1918.  Date 
of  appl.,  Dec.  13,  1915. 

A  dyeing  apparatus  consists  of  a  vat  connected 
at  its  lower  portion  and  at  the  top  ( by  a  spray  head 
above  the  dye  liquor)  with  the  discharge  side  of 
a  pump  which  is  connected  at  the  suction  side  by 
means  of  an  elbow-jointed  pipe  (with  air-inlet  in 
elbow)  to  a  heating  chamber  into  which  passes  the 
overflow  from  the  vat.  Valves  are  arranged  so 
that  when  in  one  position  the  dye  liquor  circulates 
through  the  heating  chamber,  entering  the  lower 
part  of  the  vat  and  leaving  at  the  upper  part,  and 
when  in  another  position  the  circulating  path  does 
not  include  the  heating  chamber,  the  liquor  leaving 
the  lower  portion  of  the  vat  and  entering  through 
the  spray  head  in  the  upper  portion. — F.  W.  A. 


Printing  fibrous  sitbstances  ;   Machine  for  - 


A. 


Amrein,  Amsterdam,  N.Y.     U.S.  Pat,  1,252,985, 
Jan.  8,  1918.     Date  of  appl.,  May  9,  1917. 

The  face  of  a  rotary  printing  drum  is  made  up  of 
a  series  of  platen  and  pattern  index  faces,  index 
tongues  of  determined  colour  values  being  ar- 
ranged on  the  index  faces  in  accordance  with  a 
predetermined  pattern.  The  printing  rolls  are 
engaged  by  the  index  tongues  of  corresponding 
colour  values,  and  have  their  axes  in  constant 
spaced  relation  with  the  axis  of  the  printing  drum. 
Means  are  provided  for  transferring  colour  to  the 
printing  rolls,  and  for  rendering  certain  of  the 
indexes  inoperative  to  actuate  predetermined 
printing  rolls. — F.  W.  A. 


Printing   fabrics  ;     Process   of 


G.    Prifold, 


Lin  wood.  Pa.,  Assignor  to  The  Congoleum  Co., 
Philadelphia,  Pa.  U.S.  Pat.  1,255,049,  Jan.  29, 
1918.  Date  of  appl.,  Apr.  24,  1917. 
Woven  fabrics  are  printed  with  a  mixture  of  an 
aniline  colour  capable  of  dyeing  the  fabric  and  a 
starchy  vehicle  capable  of  being  dried  and  dusted 
out  of  the  fabric,  and  are  then  steamed  to  cause 
t  he  colouring  matter  to  enter  the  body  of  the  fabric, 
dried,  brushed  to  remove  the  vehicle  from  the 
coloured  fabric,  and  finallv  sized  on  the  back. 

— F.  W.  A. 

Manufacture  of  a  difficultly  soluble  complex  eoni- 
pound  [dimethylphcnylbenzylammonium  zinc 
chloride]  from  dirnethylaniline,  benzyl  chloride, 
and  zinc  chloride.     Eng.  Pat.  104,676.     See  III. 


VII.— ACIDS  ;    ALKALIS  ;    SALTS  ;    NON- 
METALLIC  ELEMENTS. 

Sulphur    in   pyrites  ;     Determination   of  - 


Karaoglanow,  and  P.  and  M.  Dimitrow.    Z.  anal. 
Chem.,  1917,  56,  561—568. 
About  0-5  grm.  of  the  finely  powdered  sample  is 
I   oxidised  with  nitric  and  hydrochloric  acids,  or  is 
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fused    wit  1 1    ;i    mixture    of    sodium    carbonate    and 

potassiuiD  nitrate,  and  after  separation  <>f  silica 
in  the  usual  way.  the  sulphuric  acid  is  precipitated 
directly  from  the  hydrochloric  aoid  solution  with- 
out previously  removing  the  iron.  The  solution. 
which  should  contain  from  :>o  to  BO  c.c.  of  6N 
hydrochloric  acid,  is  diluted  to  700  c.c.  heated 

to    boiling,    and     Id    C.C.    Of    10%    barium    chloride 

solution  diluted  with  100  c.c.  of  boiling  water  is 
added  slowly  while  the  mixture  is  stirred,  alter 
l.">  hours,  the  barium  sulphate  is  collected,  washed 
with  water  containing  hydrochloric  acid  and 
barium  chloride,  then  with  hoi  water,  dried, 
ignited,  and  weighed.  Under  these  conditions,  the 
lence  of  ferric  chloride  does  not  affect  the 
accuracy  of  the  results  obtained.  -  YV.  P.  S. 

Chlorates  mid  lii/iiinhloritea  ;   Detenu!  mil  ion  of . 

B.  Hupp.    /..'  anal.  Chem.,  1017,  56,  580—586. 

A  suitable  quantity,  «.</.,  10  c.c.  of  a  solution 
containing  about  0*6%  of  potassium  chlorate  and 
calcium  hypochlorite,  is  diluted  to  100  c.c.  in  a 
large  stoppered  llask,  2  grms.  of  potassium  iodide 
is  added,  the  solution  is  acidified  with  dilute  acetic 
acid  and.  after  .">  mins.,  titrated  with  thiosulphate 
-olution  ;  this  titration  gives  the  amount  of 
hypochlorite.  Another  portion  of  10  c.c.  of  the 
solution  is  treated  in  a  stoppered  flask  with 
1  grin,  of  potassium  bromide  and  30  c.c.  of  con- 
centrated hydrochloric  acid  ;  after  15  mins., 
15*0  c.c.  of  1  ",,  potassium  iodide  solution  is 
added,  the  mixture  is  shaken,  and  titrated  with 
thiosulphate  solution.  The  difference  between  the 
two  titrations  is  a  measure  of  the  amount  of 
chlorate  present. — W.  P.  S. 


Hyvobromile  and  bromate,  or  hypoiodite  and  iodate  ; 

Determination   of in    mixtures.      K.    Hupp. 

Z.  anal.  Chem..  1918,  57,  10—10. 

Tin;  solution  containing  a  hypobromite  and 
bromate,  or  a  hypoiodite  and  iodate,  is  treated 
with  hydrogen  peroxide  and  sodium  hydroxide 
solution,  the  reaction  proceeding  according  to  the 
equation:  NaBrO +H202=NaBr  +  H20 +02.  The 
exeess  of  hydrogen  peroxide  is  then  destroyed  by 
boiling  the  mixture,  potassium  iodide  and  sul- 
phuric acid  are  added,  and  the  liberated  iodine 
is  titrated  with  thiosulphate  solution.  Another 
portion  of  the  original  solution  is  treated  directly 
with  potassium  iodide  and  sulphuric  acid  and  then 
titrated  with  thiosulphate  solution.  The  difference 
Let  ween  the  two  titrations  gives  the  quantity  of 
hypobromite  present,  whilst  the  second  titration 
gives  the  hypobromite  and  bromate  together. 

— W.  P.  s. 

Jodates  ;    Determination   of in    the   presence  of 

bromates.  E.Kupp.  Z.anal.Chem., 1918, 57,19 — 21. 

Bkomatks  are  converted  gradually  by  dilute 
hydrochloric  acid  into  hydrobromic  acid  and 
hypochlorous  acid  is  formed  at  the  same  time, 
but  iodales  are  not  affected.  An  aliquot  portion 
of  a  solution  containing  an  iodate  and  bromate 
is  treated  with  potassium  iodide  and  sulphuric 
acid,    and,    after   a   few    minutes,    the    mixture   is 

titrated  with  thiosulphate  solution:  this  gives  a 
measure  of  the  iodate  and  bromate  together. 
Another  portion  of  the  solution  is  diluted  to  50  c.c, 

treated  with  20  c.c.  of  12-5°,',  hydrochloric  acid, 
placed  aside  for  1  hour,  25  c.c.  of  3%  hydrogen 
peroxide  and  15  c.c.  of  16%  sodium  hydroxide 
solution  are  then  added,  the  mixture  is  boiled 
for  10  mins.,  cooled,  potassium  iodide  and  sulphuric 
acid  are  added,  and  the  liberated  iodine  is  titrated 
with  thiosulphate  solution.  The  difference  between 
the  two  titrations  corresponds  with  the  amount  of 
bromate  present. — W.  P.  8. 


Sodium   manganate  :     Manufacture  of  crude 


l'\    Wartenweiler.         .1.    Chem.,    Met.,    Miii.    Soc. 
S.  Africa,    L918,   18,   L61— 162. 

On  account  of  the  scarcity  of  permanganate,  the 
manufacture  of  crude  sodium  manganate  was 
attempted    in    a    four-hearth    muffled    isalcining- 

furnace  used  for  roasting  zinc-gold  precipitate. 
One  part  of  finely  powdered  ferruginous  pyro- 
lusitc  (Mn  10%)  was  heated  for  2  hours  to  (150°— 
750°  C.  with  111  pari  of  caustic  soda;  the  pro- 
duct assayed  18-2",,  .Na.MnO,.  By  introducing 
the  charge  into  the  furnace  heated  to  450°  C., 
slowly  raising  the  heat  to  500  ('..  and  maintaining 
it  for  8  hours,  then  cooling  for  4  hours,  and  with- 
drawing the  charge,  the  grade  of  the  product  rose 
to  28%  Na,Mn04.  The  -latter  method  has  been 
adopted   for  supplying  the  mines.       W.  R .  S. 

■Prussian  >>tue  ;   Retardation  of  the  formation  of - 


and  other  reactions  in  aluminium  hydroxide  sots. 
J.  Keitstotter.    KolloidZeits.,  1917,  21, 197 — 200. 

TEE  reaction  between  potassium  ferrocyanide 
and  ferric  chloride  is  greatly  retarded  if  the 
ferrocyanide  solution  is  added  to  a  colloidal 
solution  of  aluminium  hydroxide  with  the  subse- 
quent addition  of  the  ferric  chloride  to  the  coagu- 
lated system.  Similar  retardation  effects  are 
obtained  with  other  pairs  of  substances  and 
experiments  are  described  which  seem  to  offer  an 
explanation  of  the  phenomenon.  (See  also  J. 
Chem.  Soc,  Apr.,  1918.)— H.  M.  D. 

Dolomite;    Decalcification  of - 


.     J.   YV.   Mellor. 
Trans.  Ceram.'Soc,  1917—1918,  17,  119. 

THERE  is  no  difliculty  ill  separating  the  two  main 
components  of  dolomite  by  chemical  processes, 
but  these  are  too  costly  to  enable  the  product  to- 
compete  with  native  magnesite.  Separation  may 
possibly  be  effected  by  a  process  based  on  the 
difference  in  the  densities  of  the  two  constituents 
after  calcination  at  high  temperatures,  or  on  the 
greater  inertness  of  the  magnesite  when  the 
calcined  mass  is  exposed  to  water.  The  separation 
of  the  lime  by  washing  the  calcined  product  with 
water  was  patented  in  1907  by  Auzies  and  Segoffin 
(Fr.  Pat.  374,210  ;   this  J.,  1907,  761).— A.  B.  S. 

Antimony  dioxide.  J.  von  Szilagyi.   Z.  anal.  Chem., 
1918,  57,  23—28. 

Antimony  dioxide  may  be  obtained  by  heating 
the  pentoxide  at  bright  redness,  or  by  oxidising 
antimony  with  concentrated  nitric  acid  and  heating 
the  resulting  oxide  at  dull  redness.  Antimony 
dioxide  dissolves  in  a  hydrochloric  acid  solution 

'<  of  potassium  iodide,  an  equivalent  quantity  of 
iodine     being    liberated:      28bOz +6HC1 +2HI  = 

i   2SbCl?+4H?0 +I2.     The  iodine  may  be  separated 

!  by  distillation,  collected  in  potassium  iodide 
solution,  and  titrated.  Although  metastannic  acid 
does  not  liberate  iodine  under  these   conditions, 

'  the  reaction  is  of  little  use  for  the  determination 
of  antimony  in  the  presence  of  tin,  owing  to  the 
interfering  action  of  even  small  quantities  of 
other    metals     usually     present     in    antimony-tin 

,   alloys.— \V.  P.  S. 

Radioactive    substances;      Colloidal    slate    of . 

II.  Zachs.    Kolloid  Zeits.,  1917,  21,  165—176. 

:   Solutions  of  certain  radioactive  substances  show 

I   the  characteristic  properties  of  colloids,  and  these 

properties  have  been  examined  in  the  esse  of  radium 

A.  B,  and   C  in   different  solvents.     (See  also   J. 

Chem.  Soc,  Apr.,  1918.)— H.  M.  D. 

Rate  of  hydration  o!  calcined  dolomite.      Edwards 
and  Kigby.     See  IX. 

Formation  of  zinc  ferrile.     Hamilton  and  others. 
See  X. 
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DepolarisaMonby  sulphur  dioxide.  Edwards.  See  XI. 

The  sugar  factory  as  a  source  of  supply  for  acetic 
acid  and  its  compounds.     Coxon.     See  XVII. 

Preparation,    properties,    and    analysis    of    "  white 
precipitate."     Kolthoff.     See  XX. 

Determination  of  phosphoric  acid.     Modification  of 
the    citrate    method.     Grossfeld.     See   XXIII. 

Detection   and  determination   of  small  quantities  of 
hydrocyanic    acid.     Kolthoff.     See    XXIII. 

Titration   of  chlorides  by  Volhard's  method.     Kolt- 
hoff.    See  XXIII. 


Patents. 
Bleaching  powder  ;  Manufacture  of - 


Lime  ;     Method    of    slaking .     Apparatus    for 

hydrating    lime.     A.    Zimmerman,    Assignor    to 
L.     M.    Palmer,    Brooklyn,     N.Y.     U.S.     Pats. 
1.255.26S  and  1,255,682,  Feb.  5,  1918.     Dates  of 
appl.,  Aug.  18,  1916,  and  Feb.  12,  1915. 
In   a  continuous  process,   quicklime  and  a  large 
excess  of  water  are  fed  into  the  uppermost  of  a 
series  of  horizontal,  cylindrical,  rotary  containers, 
maintained  at  the  proper  slaking  temperature  by 
external     heating.     The     mixture     is     caused     to 
traverse  each  cylinder  in  turn  against  a  counter- 
current  of  air.  so  that  the  product  is  completely 
dried  before  being  discharged  from  the  apparatus. 

— W.  E.  F.  P. 

Nitre-cake ;    Method   of  recovering  from 


Alumina  ;   Purification  of  ■ 


J.   W.    Hornsey, 


Summit,  N.J.,  Assignor  to  Mineral  Products 
Corporation,  New  York.  U.S.  Pat.  1,255,749, 
Feb.  5,  1918.     Date  of  appl.,  Aug.  11,  1917. 

Impure  alumina,  obtained  by  calcining  alunite 
and  leaching  the  product,  is  mixed  with  water  to 
form  a  pulp  which,  after  the  addition  of  oil,  is 
subjected  to  froth  flotation  ;  pure  alumina  is 
recovered  from  the  froth. — W.  E.  F.  P. 

Phosphorus  [from  basic  slag]  ;  Manufacture  of  ■ 


H.    O.    II.    Wennam,    Bishop's    Castle.    Salop. 

Eng.   Pat.    113,58-1,    Nov.   2,   1917.      (Appl.   No. 

15,982  of  1917.) 
Molten  basic  slag  is  charged  direct  from  a  steel 
furnace  into  an  electric  furnace  ;  carbon  and  silica 
are    then    added    and    the    mixture    heated. 

— W.  E.  F.  P. 


Electrochemical  process  for  the  treatment  of  metallic 
ores.     Eng.   Pat.    113,508.     See   X. 

Method  and  apparatus  for  treating  liquid  [to  produce 
colloidal  tungstic  oxide]  for  curative  and  thera- 
peutical purposes.     Eng.  Pat.  113,505.    Sec  XX. 


VIII.— GLASS  ;  CERAMICS. 

Silica    bricks  ;      Inversions    in    .     A.     Scott. 


Castner- 
Kellner   Alkali   Co.,   Ltd.,   London,   and   J.   W. 
Moore,  Runcorn.     Eng.  Pat.   113,457,  Nov.  23,    I 
1916.     (Appl.  No.  16,822  of  1916.) 
A    CONTINUOUS    stream    of    lime    is    carried,    by   ; 
gravity,     through    an    inclined,     rotary     cylinder   | 
about   80   ft.   long    and   20   ins.    wide,    against    a 
counter-current  of   chlorine.     The   flow  of   gas  is 
maintained,  and  leakage  prevented,  by  means  of 
suction  applied  at  the  upper  end  of  the  cylinder. 

— W.  E.  F.  P. 

Tungstates  ;     Process     of    obtaining .     J.     B. 

Ekeley    and    W.    B.    Stoddard,    Boulder,    Colo. 

I'.N.    Pat.    1.255,144,    Feb.    5.    1918.     Date    of 

appl.,  June  28,  1916. 
Tungsten  ores  are  ground  and  fused  in  a  bath 
containing  sodium  chloride  or  other  halide  of  an 
alkali  metal,  sodium  carbonate  or  other  alkali,  and 
silica  or  sodium  nitrate. — C.  A.  M. 


,  pro- 
ducts useful  in  the  arts.  L.  T.  Sherwood, 
Connellsville,  Pa.  U.S.  Pat.  1,255.474.  Feb.  5, 
1918.     Date  of  appl.,  Feb.  8,  1917. 

The  heat  of  combustion  of  sulphur  is  utilised  to 
convert  nitre-cake  into  normal  sodium  sulphate 
and  sulphur  trioxide.  The  former  produc'  is 
recovered  as  such,  ;  nd  the  1  .t.'er.  wi'  h  the  Sulphur 
g.-,ses,  as  sulphuric  acid. — W.  E.  F.  P. 


Trans.  Ceram.  Soc,  1917—1918,   17,  137—152. 

Sections  of  unused  silica  bricks  and  those  made 
at  the  same  time,  but  subsequently  subjected 
in  the  crown  and  other  parts  of  furnaces,  to 
temperatures  between  1000°  C.  and  1600°  C, 
were  examined  by  customary  micro-petrological 
methods.  In  the  kiln-fired  condition  and  ready 
for  use,  silica  bricks  are  composed  of  fragments 
of  crystalline  quartz  cemented  by  a  glass  rich  in 
calcium  silicates.  The  greater  part  of  the  quartz 
is  unaltered,  but  there  has  usually  been  some 
reaction  between  the  bond  and  the  smaller  quartz 
grains,  resulting  in  the  formation  of  a  glass  and 
partial  reprecipitation  of  silica  as  cristobalite. 
In  no  British  bricks  was  there  so  much  conversion 
into  cristobalite  and  tridymite  as  found  by  Seaver 
(this  J.,  1915.  1209)  in  American  bricks.  Bricks 
which  have  been  used,  even  in  the  cooler  parts  of 
a  furnace,  show  much  more  conversion.  The 
silica  of  the  matrix  is  usually  converted  completely 
to  a  little  cristobalite  and  much  tridymite  ;  some 
of  the  quartz  is  converted,  but  the  centres  of  the 
fragments  remained  unaltered.  The  alteration 
is  greatest  in  those  fragments  which  are 
in  contact  with  the  bond.  Bricks  which 
have  undergone  very  intense  heating  when  in 
use  generally  show  a  very  high  proportion  of 
tridymite,  the  original  quartz  and  cristobalite 
having  disappeared.  Some  sections  show  nothing 
but  aggregates  of  minute  overlapping  hexagonal 
plates  of  tridymite  enclosed  in  a  network  of  inter- 
stitial glassy  material,  each  aggregate  representing 
an  original  crystal  of  quartz.  When  cristobalite 
occurs  in  these  tridymite-bricks  it  forms  well- 
developed  skeletons  in  the  glassy  bond  between 
the  original  rock-fragments.  In  other  bricks 
composed  largely  of  tridymite,  the  latter  is  of  the 
simple  twinned  form  and  fairly  large  crystals 
occasionally  develop.  Pseudohexagonal  tridymite 
never  occurs  in  bricks  which  have  proved  bad 
in  practice,  but  the  simple  twinned  form  is  common 
in  such  bricks.  Repeated  heating  at  temperatures 
varying  from  cones  13  to  16  (1380°  to  1460°  C.) 
and  prolonged  heating  at  temperatures  varying 
between  1500°  and  1600°  C.  both  yield  tridymite 
as  the  end-product.  The  author  supports  Le 
Chatelier  (this  J.,  1917,  964)  and  disagrees  with 
Fenner  (this  .T.,  1913,  22)  ;  he  is  of  the  opinion 
that  tridymite  is  stable  at  temperatures 
above  1400°  C.  When  cristobalite  occurs  in 
bricks  wheh  have  been  heated  for  long  periods  to 
1600°  C,  it  always  occurs  in  the  matrix  or  along 
the  margins  of  tridymite  grains  and  has  probably 
been  formed  by  partial  solution  of  the  tridymite 
in  the  matrix  (which  is  molten  at  1500° — 1600°  C.) 
and  reprecipitation  as  the  brick  cools.  Quartz 
is  probably  stable  up  to  870°  C,  tridymite  up  to 
1570°  C.  (its  melting  point),  but  any  dissolved 
silica  which  is  reprecipitated  as  cristobalite  may 
invert  to  either  quartz  or  tridymite  according  to 
the  temperature.  Cristobalite  appears  to  have  no 
stable  range  below  1600°  C.  The  nature  of  the 
bond  used  in  the  manufacture  of  silica  bricks  may 
affect  the  rate  of  inversion.  It  is  desirable  to 
convert  as  much  of  the  quartz  as  possible  into 
tridymite,  because  this  is  the  most  stable  form  at 
high  temperatures  and  because  the  volume-change 
from  a-  to  ^-tridymite  is  less  than  that  from  a- 
to     ^-cristobalite.     The    changes    in    the    volume 
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of  l»ii< ■  L. -  are  often  much  greater  than  would  be 
expected  from  a  consideration  of  the  changes  from 
one  form  of  silica  to  another.  Thus,  Instead  of 
the  theoretical  Increase  of  18  bo  18%,  the  author 
has  observed  an  increase  of  over  30  %.  The  excess 
Is  probably  due  to  the  newly-formed  crystals  not 
being  oriented  so  as  to  occupj  the  minimum  space. 
w  .  D.  Ross  (Trans.  Krner.  Ceram.  Soc,  1917,  19, 
83  03)  has  found  that  on  heating  a  silica  brick 
to  1600  < '•  the  average  volume  expansion  was 
9-7%,  I'ut  the  reduction  in  sp.gr.  onlj  2-8#%.  The 
pseuaohexagonal  tridymite  was  found  in  bricks 
with   a   l<>w   expansion   in   use.     The   occurrence 

of   this   type   of   volume   increase   is   an   additional 

reason  fbr  carrying  the  conversion  as  near  com- 
pletion as  possible  in  the  manufacture  of  the 
bricks.      \.  B.  8. 

Silica  bricks  :    Estimation  of  proportions  of  quartz, 
tridymite,  etc.,  in  .      L  Scott.  Trans.  Ceram. 

Soc'.,    1917—1918,    17,    188     191. 

Owing  to  the  impurities  present,  the  determination 
of  tiie  sp.gr,.  of  silica  bricks  only  gives  a  very  rough 
idea  of  one  proportion  of  the  various  forms  of 
sili.a  present.  The  same  is  true  of  the  separation 
of  the  constituents  l>y  means  of  dense  liquids. 
Sorby's  method  of  measuring  the  axea  of  the  various 
crystals  when  seen  under  the  microscope  is 
accurate,  hut  tedious.  Rosiwal  has  improved  it 
i>>  measuring  the  intercepts  which  the  particles  of 
each  constituent  make  with  a  number  of  arbitrary 
lilies,  but  the  method  is  difficult  to  apply  to  the 

determination  of  more  than  one  constituent  of 
silica  bricks  owing  to  the  fineness  of  the  grains  of 
cristobalite  and  tridymite;  it.  however,  gives 
excellent   results  in  about  an  hour,  in  estimating 

thc>  percentage  of  unaltered  quartz,  with  an  error 

of  less  than  1 ",,.  I  vtails  of  the  met  hod  of  measure 
men!  are  given.  It  is  desirable  to  measure  inter- 
cepts totalling  about  1500  units. — A.  B.  S. 


(  hemical  stoneware  :   Standardisation  of 


.  H. 
Nielsen  apd  .1.  R.  Garrow.  ('hem.  Trade  J., 
191S.  62,  157—15*.  179—180,  225—227.  (See 
this  J.,  1918,  57  a.) 

STOMBWARE  pressure  vessels  (montejus.  acid-eggs, 
and  vacuum  receivers)  should  as  far  as  possible  be 
spherical,  flattened  curves  being  avoided.  A 
iiiaxiiinun  wall-thickness  of  2]  ins.  is  suggested, 
several  small  vessels  being  preferred  to  one  larger 
one.  Such  vessels  should  be  sunk  in  wooden 
boxes  filled  with  sand.  An  armour  of  cast  iron, 
steel,  or  lead  should  be  avoided,  its  use  giving  rise 
to  a  false  sense  of  security.     For  a  spherical  vessel, 

the  theoretical  wall-thickness  required  is  W  =  .     .. 

where  W=the  wall-thickness  in  ins.,  d  =  the 
internal  diameter  in  ins.,  p  —the  pressure  in  lb. 
per  sq.  in.,  and  U  =  the  tensile  strength  of  tin' 
material.  A  margin  of  safety  of  2  is  regarded  as 
Sufficient,  i.e.,  the  actual  wall-thickness  should  be 
twice  tie-  theoretical  value.  Illustrations  showing 
the  relative  dimensions  of  the  various  parts  are 
given.  For  large  montejus.  egg-ended  cylinders 
of  the  same  internal  diameter  and  over-all  height  as 
the  spherical  ones,  but  with  double  the  capacity, 
are  suggested.  The  use  of  thin  necks  for  liquid 
inlets  and  outlets  on  heavy  vessels  is  condemned. 
a  square  boss  into  which  is  ground  a  standard  pipe 
with  a  standard  taper  being  preferable.  In  the 
buss  are  two  longitudinal  boles;  a  bolt  is  passed 
through  each  of  the.-.-  holes  anil  these  bolts  serve 
to  keep  in  position  four  eye-bolts  passing  through 
the  bolt  holes  in  tin-  iron  armature  of  the  vessel. 
Maximum  sizes  for  bosses  used  for  montejus  are 
suggested.  Storage  and  transport  jars  should  not 
exceed  2  tons  capacity.  Suggestions  are  made  as 
to  tin-  thickness  of  the  walls  and  other  dimensions. 
The  bottoms  of  the  jars  should  be  slighth  arched 
inwards.     Outlets    should    be    the    same    as    for 


montejus.  To  prevent  the  vessels  from  sweating, 
they  m  y  be  tilled  with  a  strong  solution  of 
sodium  silicate,  and  after  a  week  or  more  the 
solution  discharged  and  the  \essel  treated  with 
strong  acid.  The  diameter  of  cylindrical  jars 
should  be  chosen  BO  that  the  dies  used  for  making 
large  stoneware  pipes  or  towers  ma\  be  used. 
Socketed  pipes  are  suitable  for-  fumes  or  gases 
under  low  pressures,  but  not  for  liquids.  The 
pipes  used  for  corrosive  fumes  should  be  of  the 
best  stoneware,  vitrified  throughout,  with  thin 
walls.  The  jointing  material  should  be  soft  and 
should  always  remain  semi-plastic  to  facilitate 
alterations  and  repairs.  The  socket  should  be 
provided  with  an  asbestos  ring  slighth-  less  in 
diameter  than  the  inside  diameter  of  the  socket 
and  of  slightly  larger  bore  than  the  pipe;  this 
ring  acts  as  a  cushion  and  forms  a  good  base  for 
the  cement.  When  very  hot  gases  are  to  be 
conveyed,  care  must  be  taken  to  prevent  the 
pipes  being  subjected  to  sudden  changes  in 
temperature.  Water-cooling  should  not  be 
applied  to  pipes  at  a  temperature  above  110°  C. 
Suggested  dimensions  for  standard  sizes  of  pipes 
and  bends  are  given.  Condensing  and  reaction 
towers  should  be  of  the  best  material,  vitrified 
as  fully  as  possible  and  salt -glazed.  All  fume  inlet 
and  outlet  sockets  should  be  of  ample  size  and 
should  not  impede  draught.  The  bottom  of  the 
lowest  piece  in  a  tower  should  be  arched  inwards. 
Filling-material  should  not  rest  on  the  arched 
bottom  but  should  be  carried  by  the  sides  and  by  a 
perforated  plate  (with  square  holes)  in  each  section. 
Each  section  should  be  supported  by  a  wooden 
framework.  The  liquor  outlet  should  be  of  tin- 
boss  type  EiS  described  for  "  montejus."  For 
towers  'of  large  diameter  the  perforated  plates 
should  be  in  three  parts.  The  plates  should  always 
rest  on  a  thick  asbestos  cord  and  not  directly  of 
the  supporting  ledges.  The  perforations  should 
be  so  arranged  that  any  cross  section  along  a 
diameter  of  the  plate  will  show  a  sufficient  pro- 
portion of  solid  material  to  provide  the  requisite 
strength  for  carrying  the  filling  material.  An 
average  of  50%  of  perforations  in  plates  up  to 
3  ft.  diameter  is  suggested,  with  a  smaller  per- 
centage for  larger  sizes.  The  covers  of  towers 
should  be  domed  and  should  contain  the  liquor 
inlet  and  fume  outlet.  The  expression  "  stone- 
ware "  should  be  restricted  to  dense,  acid-resisting 
material  used  in  chemical  plant,  the  term  "  earthen- 
ware "  being  used  for  more  porous  bodies.  Stone- 
ware may  be  regarded  as  a  form  of  porcelain  and 
should  resemble  the  latter  in  texture,  vitrification, 
non-porosity,  independence  of  glaze  (except  for 
appearance),  resistance  to  chemical  corrosion  and 
changes  of  temperature.  No  single  natural  clay 
will  produce  an  ideal  chemical  stoneware,  but 
many  British  clays  can  be  satisfactorily  blended 
with  other  materials.  Glazed  fireclay  should  not 
be  used  for  chemical  stoneware  except  under 
scientific  control,  as  its  body  is  essentially  porous 
and  hence  too  much  reliance  must  be  placed  on 
the  glaze.  Economy  in  manufacture  should  be 
sought  in  a  proper  arrangement  of  the  kilns  and 
in  protecting  them  from  the  weather. — A.  B.  S. 

Weathering-products  <>i  bricks,  8.  Nagaya.  Kogyo- 
Kwagaku-'/asshi  (J.  ('hem.  Ind.,  Tokyo),  1917, 
20,  lbs;!— 1204. 
The  needle-like  crystals  which  form  an  efflorescence 
on  bricks  arc  due  to  sodium  sulphate,  sodium 
carbonate,  and  calcium  sulphate.  The  alkali  is 
derived  from  the  clay  of  which  the  bricks  are  made, 
the  sulphur  trioxidc  is  chiefly  absor!  ed  from  the 
gases  used  to  heat  and  afterwards  to  cool  the 
bricks  during  the  process  of  burning,  and  the 
carbon  dioxide  is  absorbed  from  the  atmosphere. 
As  the  growth  of  the  crystals  accelerates  the 
d  lomposition  of  the  bricks,  they  should  be 
washed  off  with  water  or  dilute  hydr.  chloric  acid. 
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The  author  sdvises  an  examination  of  the  clay 
with  regard  to  its  fineness  and  its  content  of 
soluble  salts,  sulphur  trioxide,  and  sulphur  ; 
observation  of  the  growth  of  the  weathering 
products  during  the  drying  of  moulded  brick  ; 
determination  of  the  porosity  of  the  bricks  ; 
determination  of  the  sulphur-content  of  the  fuel  ; 
the  use  of  a  reducing  as  well  as  an  oxidising 
atmosphere  in  burning  the  bricks  ;  and  the 
avoidance  of  sulphur  dioxide  in  gases  in  contact 
with  cooling  bricks. — A.  B.  S. 


Bone  china  body  ;   Study  of  ■ 


Part  I.   Colour. 


W.    H.    Yates   and   H.    Ellam.     Trans.    Ceram. 
Soc,  1917—1918,  17,  120—122. 

Bodies  composed  of  china  clay,  bone  ash,  and 
Cornish  stone  in  various  proportions  were  cast 
into  cups  or  pressed  into  slabs,  and  fired  at  Seger 
cone  9  in  a  china  biscuit  oven.  The  colours  of 
the  products  varied  from  very  pale  cream  to 
yellow  and  reddish-brown  and  a  deep  greenish- 
blue.  Mixtures  of  china  clay  and  bone  ash 
(without  stone)  yielded  brown  colours,  but  a  mix- 
ture containing  40%  of  clay  and  60%  of  bone  gav  ■ 
a  bluish-green  colour.  Mixtures  of  china  clay 
and  Cornish  stone  gave  yellowish-brown  colours. 
Mixtures  of  bone  ash  and  Cornish  stone  were 
pale  in  colour,  one  containing  40%  of  the  former 
and  60  %  of  the  latter  giving  the  darkest  tint.  In 
mixtures  with  60%  china  clay,  the  brown  colour 
diminished  as  the  proportion  of  stone  increased. 
In  mixtures  with  40%  china  clay,  the  colour 
changed  from  green  to  blue-green,  yellow,  and 
brown  as  the  proportion  of  bone  ash  diminished. 
The  greenish-blue  became  reddish-brown  on 
keeping  and  other  mixtures  low  in  stone  also 
tended  to  turn  brown  in  time,  apparently  because  of 
oxidation.  A  subsequent  glost  fire  tended  to 
clear  the  colours,  but  firing  in  an  enamel  kiln 
intensified  them.  Glazes  on  bodies  deficient  in 
stone  and  giving  greenish-blue  and  reddish-brown 
colours  tended  to  craze.  The  contraction  of  bodies 
with  excess  of  stone  was  high  and  they  tended  to 
blister.— A.  B.  S. 

Bone-china    body  ;     Microscopical    study    of  - 


H.  B.  Cronshaw.     Trans.  Ceram.  Soc,   1917 — 
1918,  17,  153—158. 

The  series  of  samples  prepared  by  Yates  and 
Ellam  (see  preceding  abstract)  showed,  under  the 
microscope,  a  preponderance  of  an  isotropic  and 
glassy  base  containing  swarms  of  crystallites,  small 
angular  fragments  of  quartz,  relatively  large  pores, 
but  no  minerals  having  fully  developed  crystalline 
forms.  The  brown  colour  of  some  of  the  pieces 
appears  to  be  due  to  a  clear  brownish  glass 
scattered  irregularly  through  the  mass. — A.  B.  S. 

Tiles  ;  Effect  of  pressure  on  the  subsequent  contraction, 

tensile  strength,  and  crazing  of .     E    Wa<  kin. 

Trans.  Ceram.  Soc,  1917 — 1918,  17,  111 — 115. 

Test-pieces  made  of  an  ivory  body  composed 
of  ball  clay,  china  clay,  flint,  and  Cornish  stone 
were  subjected  to  various  pressures  up  to  1220  lb. 
per  sq.  in.  and  were  then  fired  in  a  biscuit  oven 
at  Seger  cone  5a.  The  results  obtained  show  that 
the  greater  the  pressure,  the  less  the  contraction. 
The  tensile  strength  increases  with  increasing 
pressure.  Using  a  glaze  with  a  strong  tendency 
to  craze,  it  was  found  that  the  tendency  to  crazing 
is  lessened  when  the  articles  are  made  under  great 
pressure. — A.  B.  S. 

Chrome-tin  pin/:.     E.  W.  T.  Mayer.     Trans.  Ceram. 

Soc,  1917—1918,  17,  104—105. 
To  mixtures  of  tin  oxide,  lime,  and  silica  in 
various  proportions  was  added  a  constant  pro- 
portion (3%)  of  potassium  bichromate.  The  mix- 
tures were  heated  in  unflinted  cups  in  a  china 
biscuit     oven,     crushed,     re-heated,     wet-ground, 


washed,  and  dried.  The  products  were  banded 
and  dipped  in  lead  and  leadless  glaze  respectively. 
The  colours  produced  were  as  follows  :  Mixtures 
free  from  lime  were  lilac,  the  tint  diminishing  as 
the  proportion  of  tin  oxide  decreased.  Mixtures 
containing  no  tin  oxide  were  light  green.  The 
remaining  mixtures  were  chrome-tin  pink,  those 
corresponding  to  the  innermost  positions  in  a 
triangular  diagram  of  which  the  corners  repre- 
sented SnO;,  CaO,  and  Si02  respectively  being 
the  most  promising.  This  confirms  Seger's  pre- 
vious observations.  Good  pinks  were  produced 
by  a  mixture  containing  20  lime,  50  tin  oxide,  and 
30  silica,  with  3%  potassium  bichromate,  to  which 
were  added  various  proportions  of  calcium  fluoride, 
borax,  boric  acid,  Cornish  stone,  felspar,  and 
i  alumina  respectively.  Calcium  fluoride  darkens 
'.  the  tint ;  borax  and  boric  acid  respectively  increase 
the  richness  of  the  tints.  Felspar  gives  lighter 
tints  than  Cornish  stone.  Alumina  inclines  the 
|   colour  to  rose  pink. — A.  B.  S. 

Magnesian    glazes ;    Effect    of on    underglaze 

colours.  C.  P.  Shah.  Trans.  Ceram.  Soc, 
1917—1918,  17,  106—110. 

|   The  effect  of  a  magnesian  glaze  containing  0-1 

equiv.  MgO  in  its  formula  on  various  underglaze 

colours  was  studied   and   it  was  found   that  the 

i    colour   of   light    browns   due   to   iron   oxide    and 

S   potassium     bichromate     is     destroyed.     Victoria 

greens  are  completely  altered  in  tone  and  other 

greens  are  modified.     Crimson  colours  are  entirely 

,   destroyed   and    most   of   the   colour   in    pinks    is 

[   destroyed.     Cobalt  blues  are  not  affected.     Bluish- 

i    greens  containing  cobalt  and  chromic  oxides  are 

slightly   changed.     A   black   composed   of   cobalt, 

j   nickel,   iron,   manganese,   and   chromic   oxides   is 

I    greatly   improved.     Yellow    and   orange   are   not 

|    affected  ;  fawn  is  altered  when  printed,  but  not 

when  aerographed. — A.  B.  S. 

Patents. 

Glass   and    glass    tubing ;    Apparatus   for   drawing 

cane .     J.    Gray,    London.     From    General 

Electric  Co.,  Schenectady,  N.Y.,  U.S.A.  Eng. 
Pat.  113,892,  June  12,  1917.  (Appl.  No.  8400 
of  1917.) 

The  patent  relates  to  improved  mechanism  for 
i  operating  the  gripping,  cooling,  chilling,  and 
!  cutting  devices  of  the  apparatus  described  in  Eng. 
Pat.  105,2S5  (this  J.,  1917,  551),  whereby  the 
speed  of  drawing  and  the  output  of  the  machine 
are  considerably  increased  without  materially 
increasing  the  percentage  of  breakage. 

[Sheet]  glass  manufacture.  T.  J.  McCoy,  Kane, 
Pa.  U.S.  Pat.  1,255,450,  Feb.  5,  1918.  Date 
of  appl.,  Apr.  4,  1912. 

An  apparatus  for  making  sheet  glass  comprises  a 
tank  to  contain  the  molten  glass,  this  tank  having 
an  extended  end  portion  with  its  bottom  inclined 
upwards  to  form  an  outer  wall  and  adapted  to  form 
the  glass  flowing  over  it  into  a  sheet  of  progressively 
reduced  thickness.  A  movable  carrier  diverts  the 
glass  from  a  vertical  to  a  horizontal  plane  and 
conveys  it  away.  The  thickness  of  the  sheet  may 
be  regulated  by  means  of  a  refractory  body  placed 
above  the  extended  portion  of  the  tank  and 
movable  vertically.  The  extended  portion  is 
suitably  heated. — A.  B.  S. 


Grindstones  [  ;  Composition  for  ■ 


-].     C.  Assirate, 


London.     Eng.    Pat.    113,557,    June    11,    1917. 
(Appl.  No.  8317  of  1917.) 

Grindstones  are  made  of  a  mixture  of  1  lb.  of 
emery  powder  of  any  grade,  4  oz.  of  water-glass, 
and  &  oz.  of  cobalt  o^  id'  powder,  baked  at  a 
temperature  of  450°— 600°  F.  (about  230°— 320°  C.) 
for  from  3  to  6  hrs.  The  cobalt  oxide  is  added  for 
hardening  purposes. — A.  B.  S. 
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Drt/er  [for  bricks].  E  B.  Ayres.  Assignor  to  The 
Philadelphia  Textile  Machinery  Co..  Phila- 
delphia, Pa.  US.  PatB.  (A.)  1.255,685  and  (H) 
1,255,686,  Feb.  5,  1918.  Dates  of  appl.,  May  3. 
1010.  and  Mar.  1(1,  1017. 

(a)  Thk  dryer  is  divided  into  sections  in  each  Of 
which  air  is  circulated  independently  by  a  fan. 
The  final  section  has  a  separate  supply  of  heated 
air  which  is  directly  discharged  from  this  section 
in  order  that  the  bricks  may  be  thoroughly  dried. 
(it)  The  chambers  of  the  dryer  are  separated  by 
movable  curtains,  so  that  the  bricks  can  be  trans- 
ferred from  one  chamber  to  another.  Hot  air  is 
supplied  to  the  last  chamber  and  passes  from 
chamber  to  chamber  through  connecting  flues,  the 
moist  air  being  discharged  from  the  first  chamber 
to  an  exhaust  flue.  The  bricks  are  supplied  to 
the  flrsi  chamber  and  moved  forwards  in  the 
opposite  direction  to  the  air. — \V.  II.  (  . 

Enamel  :  ( '<>m  position  and  process  for  making . 

P.  Kyer,  Halberstadt,  Assignor  to  JR.  Koepp 
und  Co.,  Oestrich,  Germany.  U.S.  Pat.  1,250,-155. 
Feb.  12,  1018.     Date  of  appl.,  July  21,  1015. 

See  Eng.  Pat.  100,777  of  1910  ;  this  J.,  1918,  124a. 

Enamel  composition  and  process  of  manufacturing 
it.  P.  Ever,  Halberstadt,  Assignor  to  R.  Koepp 
und  Co.,  Oestrich,  Germany.  U.S.  Pat,  1,250,456, 
Feb.  12,  1018.     Date  of  appl.,  Feb.  14,  1917. 

SEE  Eng.  Pat.  101,802  of  1910  :  this  .T.,  1917,  388. 
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Portland  cement  :   Lc  ('hotelier's  boiling  lest  for . 

T.  llnttori  and  K.  Fujisawa.  Kogvo-Kwagaku- 
Zasshi  (J.  Chem.  Ind.,  Tokvo).  1917.  20,  1205— 
1212. 

It  is  difficult  to  obtain  concordant  results  in  Le 
Ghatelier's  boiling  test  for  cement  on  account  of 
the  error  due  to  the  moulds.  The  expansion  due 
to  dipping  in  water  immediately  after  moulding 
should  be  noted,  as  it  may  exceed  the  expansion 
due  to  boiling.  The  former  may  be  reduced  by 
aeration  :  the  latter  increases  with  the  time  of 
boiling  up  to  a  certain  limit.  The  authors  con- 
sider that  it  is  not  necessary  to  boil  for  6  hrs.,  the 
time  usually  specified  ;  in  one  case  the  same 
expansion  was  observed  after  boiling  for  3  hours  as 
after  10  hours. — A.  B.  S. 


I'm/land    cement  ;      Grit     in 


T.     Hattori. 


Cogyo-Ewagakn-Zaashi  (J.  Chem.  Ind.,  Tokvo), 

1917,  20,  1212—1221. 

Thk  grit  which  passes  through  a  sieve  with  900 
meshes  per  sq.  cm.,  but  is  retained  ona2500-mesh, 
consists  chiefly  of  irregular  particles  which  may 
cause  the  cement  to  expand  in  the  boiling  test, 
On  replacing  the  grit  by  sand  particles  of  the  same 
size,  no  expansion  occurs.  The  flour-cement  is 
richer  in  sulphur  trioxide  than  the  grit,  owing  to 
the  extreme  minuteness  of  the  calcium  sulphate 
present.  By  removing  the  grit  the  soundness  of 
the  cement  is  improved.  Insoluble  residues  of 
sand  and  raw  clay  and  free  lime  would  be  removed 
simultaneously. — A.  B.  S. 

Hrick  and  mortar  in  the  Great  Wall  of  China  .-    I  'otn- 
posiiionof .     J.C.Witt,     Philippine  J.  ScL, 

1918,  12  a,  257. 

Samples  of  brick  and  mortar,  apparently  part  of 
the  original  structure  of  the  Great  Wall  of  China 
(3rd  century  B.C.),  had  the  following  composition: — 


The  bricks  had  apparently  been  sun-dried  only, 
since  the  material  turned  red  on  ignition.  The 
results  indicated  that  no  sand  had  been  mixed 
with   (In-   mortar.      C.  A.  M. 

Dolomite;      Rate    o'    hydration     of     calcined- 


C.  Edwards  and  A.  Rlgby.     Trans.  Ceram.  Soc, 

1917—1918,  17,  116  -119. 
SAMPLES  of  dolomite  were  calcined  at  various 
temperatures  between  850°  and  1750  C.  and  then 
kept  in  desiccators  over  water,  over  20 %  sulphuric 
acid,  and  over  50%  sulphuric  acid  respectively  and 
weighed  every  dav  for  ten  days.  The  samples 
calcined  at  1150°  C.  and  above  hydrated  rapidly 
until  about  20%  of  water  had  been  absorbed, 
but  afterwards  more  slowly.  The  authors  suggest 
that  this  is  due  to  the  lime  hydrating  rapidly  and 
the  magnesia  more  slowly. — A.  B.  S. 

Inversions  in  silica  bricks.     Scott.     See  VIII. 

Estimation  of  proportions  of  quartz,  tridymite,  etc.,  in 
silica  bricks.     Scott.     See  V III. 

Weathering-products  of  bricks.    Nagaya.     See  VIII. 

Patents. 

Heat  insulation  and  other  purposes  ;  Porous  com- 
position of  matter  for .     H.  S.  Ashenhurst, 

Chicago,  U.S.A.  Eng.  Pat.  113,810,  Mar.  2, 
1917.     (Appl.  No.  3080  of  1917.) 

See  U.S.  Pat.  1,230,085  of  1917  ;  this  J.,  1917,  880. 

Method  of  slaking  lime.  Apparatus  for  hydrating 
lime.  U.S.  Pats.  1,255,268  and  1,255,682.  See 
VII. 

X.— METALS ;     METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Steel ;    Hardening   and   temvering   of .     C.  A. 

Edwards.    Manchester  Assoc,  of  Engineers,  Feb. 

9,  1918.  Engineering,  1918,  105,  207—270. 
The  principles  of  hardening  and  tempering  are 
briefly  outlined,  and  special  reference  is  made  to 
nickel,  chromium,  tungsten,  and  chromium- 
tungsten  steels.  Stress  is  laid  on  the  importance 
of  the  initial  temperature  and  rate  of  cooling  m 
dealing  with  nickel  and  other  alloy  steels  ;  and  it 
is  pointed  out  that  by  carburising  the  surface  of  a 
nickel  steel  containing  Ni  7  and  C  01  %,  and  allow- 
ing it  to  cool  slowly,  the  same  effect  is  produced  as 
by  carburising  and  quenching  an  ordinary  mild 
carbon  steel.  The  influence  of  the  time  factor  is 
particularly  important  in  the  case  of  chromium 
steels  ;  the  great  diversity  of  opinion  as  to  tin- 
function  of  chromium  in  steel,  which  existed  until 
recently,  was  due  to  the  non-appreciation  of  this 
fact,  Investigation  with  a  steel  containing  Cr  0 
and  C  003%  showed  that,  by  increasing  the 
initial  temperature,  the  rate  of  cooling  could  be 
decreased  considerably  without  detriment  to  the 
hardening  of  the  metal ;  this  suggested  the 
possibility,  subsequently  realised,  ol  producing 
case-hardening  effects  in  steel  containing  Cr  0  and 
C  1  %  by  decarburising  the  surface  to  below  06  %  C 
and  carefully  adjusting  the  rate  of  cooling.  The 
influence  of  chromium  and  tungsten,  separately  and 
together,  on  the  tempering  properties  of  steel  are 
also  discussed  in  connection  with  the  manufacture 
and  treatment  of  high-speed  cutting  tools. 

W.  E.  F.  P. 
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[Silver  ore]  millitig  practice  at  the  Buffalo  Mines, 
Cobalt.  Out.  R.  E.  Dye.  Trans.  Canadian  M in. 
Inst,,  1917,20,  11— 27.' 
Milling  practice  in  the  Cobalt  district  varies:  at 
some  mills  gravity  concentration  is  still  used,  the 
slime  tailing  being  discarded  and  the  sand  tailing 
stacked  for  future  treatment  ;  at  others  the  whole 
of  the  ore  is  converted  into  slime,  which  is  cyanided. 
At  the  Buffalo  Mine,  up  to  the  time  of  introduction 
of  notation,  the  ore  was  treated  on  jigs  and  tables 
and  the  slime  cyanided,  the  sand  tailing  (with 
5 — 6  oz.  Ag)  being  reserved.  An  experimental 
50-ton  Callow  unit  for  the  treatment  of  the 
accumulated  tailings  was  installed  in  1915  ;  this 
was  followed  by  a  000-ton  plant,  which  is  now 
successfully  treating  the  old  tailings  as  well  as 
those  produced  at  present ;  no  final  tailing  is 
discharged  except  from  the  flotation  plant.  The 
jig  and  table  concentrates  are  sold  to  smelters,  the 
tailings  being  re-ground  and  subjected  to  notation. 
The  cyanide  plant  treats  all  the  mine  and  mill 
slimes  and  the  high-grade  plant  and  flotation 
cleaner  tailings.  In  the  high-grade  plant  the 
flotation  concentrate  and  the  cyanide  precipitate 
are  treated  by  chloridising  roasting  ;  the  roasted 
pioduct  is  leached  with  acid  which  removes  copper, 
;  nd  the  residue  is  treated  with  cyanide.  The 
silver  solution  is  precipitated  with  sodium  sulphide, 
and  the  silver  sulphide  melted  down  in  an  oil-fired 
reverbera  ory  furnace. — W.  R.  S. 

[Silver]  ores ;  Present  flotation  practice  on  Cobalt 

.     J.  M.  Callow  and  E.B.Thomhill.    Trans. 

Canadian  Min.  Inst.,  1917,  20,  28 — 37. 

The  first  flotation  plant  at  Cobalt  was  put  in 
operation  at  the  Buffalo  Mine  in  September,  1916, 
(see  preceding  abstract).  At  the  present  time, 
seven  plants  have  adopted  flotation  and  use 
machines  of  the  Callow  type.  The  process  as 
applied  to  Cobalt  ores  has  not  replaced  gravity 
concentration,  but  is  a  useful  adjunct  for  saving 
the  friable  silver  minerals  and  fine  'eaf  silver. 
Pine  grinding  (to  -100  mesh)  is  required  to 
separate  the  values  from  the  gangue.  The  oil 
mixture  used  contains  pine  oil,  coal  tar  creosote,  and 
coal  tar  (this  J.,  1918,  93  A).  The  recovery  varies 
with  the  plants  :  at  the  McKinley-Darragh- 
Savage  Mines,  Ltd.,  the  average  for  two  months 
was  82-13%.  With  the  exception  of  the  Buffalo 
Mine,  the  flotation  concentrates  produced  are 
shipped  to  U.S.  smelters  at  a  heavy  marketing 
charge,  but  efforts  are  now  being  made  towards 
local  treatment. — W.  R.  S. 

Cyaniding  flotation  concentrate.  J.  G.  Parmelee. 
Min.  and  Sci.  Press,  Sept.  15,  1917,  387.  J. 
Chem.,  Met,,  Min.  Soc.  S.  Africa,  1918,  18, 
165—167. 

Conflicting  opinions  have  been  expressed  on  the 
effect  of  oil  in  cyaniding.  Laboratory  tests  proved 
that  it  had  no  effect  on  the  cyanide  solution  or 
on  the  cyaniding  of  ores  in  which  the  metals  are 
not  present  as  sulphides.  Sulphides,  however, 
become  coated  and  are  thus  protected  from  the 
action  of  the  cyanide.  The  oil  can  be  removed 
by  treating  the  concentrate  with  alcohol  or 
gasoline,  or  by  roasting  at  a  low  temperature. 
With  gold  ores,  simple  roasting  is  effective,  but 
silver  ores  require  a  chloridising  roast, — W.  R,  S. 

Copper    castings    for    electrical    purposes.     G.    F. 

Comstock.     Amer.     Electrochem.     Soc,     Oct., 

1917.  [Advance  proof.]  6  pages. 
Castings  of  pure  copper  of  high  electrical  con- 
ductivity are  very  difficult  to  obtain  as  the  metal 
absorbs  oxygen  with  formation  of  blow-holes  and 
films  of  copper-cuprous  oxide  eutectic  between 
the  metal  grains.  Zinc  is  most  usually  employed 
as  a  deoxidiser  ;  it  produces  sound  castings,  but 
the  conductivity  is  often  reduced  to  40 — 50  °0.     The 


Titanium  Alloy  Manufacturing  Co.  (Niagara  Falls) 
have  succeeded  in  applying  silicon  as  a  deoxidiser  ; 
large  and  complicated  sand  castings  have  thus 
been  made,  the  conductivity  of  which  is  75 — 85% 
that  of  pure  copper. — W.  R.'  S. 


Copper  :    Analysis  of 


W.   H.   Woodcock. 


Analyst,   1918,  43,  88. 

A  method  for  the  analysis  of  commercial  copper 
containing  99  %  or  more  Cu  consists  in  removing 
about  99%  of  the  copper  by  electrolysing  a 
solution  of  10  grms.  of  the  metal,  and  then  deter- 
mining the  residual  copper  and  impurities  in  the 
electrolyte.  Nickel  is  determined  in  the  filtrate 
from  the  hydrogen  sulphide  precipitate,  after 
removal  of  the  arsenic  by  boiling  the  solution,  by 
treating  the  filtrate  with  bromine,  nearly  neutralis- 
ing the  solution  with  ammonia,  boiling  it  for  a 
few  minutes,  then  cooling  to  50°  C,  and  adding 
sodium  acetate  and  dimethylglyoxime  dissolved 
in  alcohol.  The  nickel  precipitate  is  collected  after 
standing  for  30  minutes  at  50°  C,  and  the  iron  is 
determined  in  the  filtrate  after  the  excess  of  di- 
methylglyoxime has  been  decomposed  by  boiling 
with  an  excess  of  hydrochloric  acid  and  then 
oxidising  with  bromine. — W.  P.  S. 


Zinc  ferritc  ;    Formation  of 


[in  roasting  zinc 


ores].  E.  H.  Hamilton,  G.  Murray,  and  D. 
Mcintosh.  Trans.  Canadian  Min.  Inst.,  1917, 
20,  168—179. 

Molecular  proportions  of  pure  zinc  oxide  and 
ferric  oxide  were  ground  to  pass  a  120-mesh  sieve, 
intimately  mixed,  and  heated  to  temperatures 
ranging  between  590°  and  870°  C.  The  ground 
products  were  leached  with  hot  ammonia  and 
arnmoi  mm  chloride  solution.  It  was  thus  found 
that  no  combination  took  place  within  8  hours  at 
590°  C,  while  at  870°  C.  the  combination  was 
complete  in  one  hour.  At  intermediate  tempera- 
tures the  time  factor  had  a  distinct  effect  on  the 
speed  of  the  reaction.  Zinc  ferrite  (Fe203,ZnO) 
is  yellowish-brown,  magnetic,  soluble  in  hydro- 
chloric acid,  insoluble  in  dilute  sulphuric  acid. 
The  action  of  alumina  on  zinc  oxide  was  similar, 
but  aluminium  silicate  (e.g.,  fireclay)  was  found  not 
to  react.  Tests  in  which  zinc  blendes  were  roasted 
at  measured  temperatures  showed  that  for  ores 
poor  in  iron,  the  amount  of  ferrite  formed  can  be 
calculated  with  a  fair  degree  of  accuracy,  since 
each  unit  of  iron  combines  with  058  unit  of  zinc, 
and  the  reaction  is  90%  complete  after  4  hours 
at  760°  C.  With  ores  showing  a  zinc-iron  ratio 
of  about  1:1,  the  amount  of  ferrite  formed  was 
much  smaller  than  that  calculated. — W.  R.  S. 

Zinc ;    The    hydromctallurgy   and    electrolytic   pre- 
cipitation   of  .     F.    D.    James.     Univ.    of 

Missouri  Bull.,  Aug.,  1917.  28  pages. 
Data  on  roasting  and  sulphuric  acid  leaching  of 
blende  and  electrolysis  of  the  zinc  sulphate  solution 
on  a  laboratory  scale  are  given.  The  zinc 
sulphate  liquor  must  undergo  careful  purification 
prior  to  electrolysis.  The  iron,  present  mostly 
in  the  ferrous  state,  is  removed  by  adding  mangan- 
ese peroxide  followed  by  lime  and  roasted  ore. 
The  ferric  hydroxide  carries  down  arsenic  and 
antimony.  The  other  impurities  (copper,  cad- 
mium, etc.)  are  then  precipitated  by  metallic  zinc, 
generally  in  the  form  of  zinc  dust.  The  purified 
solution  is  electrolysed  with  lead  anodes  and 
aluminium  cathodes.  The  zinc  deposit  is  stripped 
from  the  latter  with  a  cold  chisel,  and  the  clean 
smooth  cathode  can  be  used  repeatedly.  The 
effect  of  impurities  is  as  follows  :  Very  small 
quantities  of  arsenic  and  antimony  suffice  to  pre- 
vent the  formation  of  a  coherent  deposit.  Iron 
contaminates  the  deposit.  Copper  deposits  on 
the  cathode,  then  drops  off  in  spongy  form  ;  if 
its   quantity   is  small,  it  causes  black  spots  and 
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prevents    deposition.       Cadmium    deposits  along 

with  tin'  /.inc.  (if.K  manganese  is  beneficial,  and 
if  not  present  it  must  be  added  to  eliminate  iron  ; 
it  is  re-oxidised  during  electrolysis.     \V.  R.  s. 

Zinc  extraction;    Electrolytic      -  -  at   Trait,   />'.('. 

E.    II.    Hamilton.       \  merit  an    Klectroehem.  Soc.. 

Oct..   1917.     (Advance  proof.]     3  pages. 

'I'm.  electrolytic  plant  oi'  the  Canadian  Mining  an. I 
Smelting  Oo.  was  started  in  \pril.  1916  j  it  treats 
containing  Zn  19  'J  I.  Pb  11.  Pe  2:'.  31,  ami 
s  21  29%.  The  ore  is  finely  crushed  (72%  to 
200  mesh),  roasted  in  Wedge  furnaces  until  the 
sulphur  is  reduced  to  5%,  ami  then  treated 
tirst  with  partly  neutralised  spent  electrolyte  until 

the  latter  is  neutral.  'I'll,  sulphuric  acid  used  is 
derive. 1   from   the  pases  produced   on   roasting  the 

on.     Leaching  is  conducted   in  a  series  of  Dorr 

ftlHtwifleW  and  1 1 111  -k.-ners  ;  copper  and  eadmium 
are  precipitated  From  the  solution  by  "  atomised  " 
/inc.  with  BUDSequent  liltration.  Bach  electrolytic 
tank  (82  in.  long,  27  in.  wide.  42  in.  deep)  has  17 

lead  anodes,  ami  Hi  aluminium  cathodes  with  a 
total  .uea  of  io  sq.  ft.     The  current   density    is 

-1  amp.  per  sq.  ft.,  with  a  potential  difference  of 
:ii  volt;  across  the  tanks.  The  electrolyte  ton- 
tains  Zn  7-5,  IV  (Kill.  Od  0003—0-008,  Cu 
0*0008%,  and  sometimes  Mn.  t'a,  and  Me ;  when 
spent,  it  assays  Zn  3—5.  Fe  0-013,  and  H:S04 
•5 — 7%.  The  cathode  zinc  is  stripped  off  the 
aluminium  and  melted  in  a  reverberatory,  giving 
spelter  99-92°/i  pure.  The  daily  production  is 
about  60  tons. — W.  R.  s. 

Aluminium  :  Metallography  of .     Preparation 

iiml  etching  of  microsectwns.     R.   J.   Anderson. 
.M.t.  and  Chem.  Bng.,  litis.  18,  172—  17s. 

Kent    preparing   aluminium   and   light    aluminium 

alloys  tor  etching,  the  metal  surface  is  treated 
with  dry,  coarse  emery  paper  anil  then  with  dry 
No.  ii  blench  1 1  \il  ..it  paper.  This  is  followed  by 
-n.  cessive  treatments  with  Xos.  00,  000.  and  0000 
French  Hubert  papers  -all  thinly  coated  with 
paraffin  was  (to  prevent  the  entrance  of  fine 
particles  of  emery  into  the  metal) — and  the  surface 
is  then  polished,  first  with  tripoli  on  a  duck- 
covered  board,  and  finally  with  a  good,  non-alkaline 
m.tal  polish,  or  with  Xo.  3  levigated  alumina,  on 
line  broadcloth  or  old.  well-washed  calico.  Only 
light  rubbing  or  pressure  is  required,  owing  to 
the  softness  of  the  metal.  For  etching,  satis- 
factory results  may  be  obtained  by  the  use  of 
sodium  or  potassium  hydroxide,  provided  the 
black  deposit  produced  is  removed  by  means  of 
chromic  acid  ;  but,  in  the  author's  opinion, 
hydrofluoric  acid  is  the  best  reagent.  With  a  15% 
aqueous  solution  of  the  latter,  the  structure  of 
cast  aluminium  is  developed  in  about  one  minute  ; 
the  metal  surface  becomes  darkened  as  the 
etching  proceeds,  but  the  darkening  is  readily 
removed  by  immersion  in  strong  nitric  acid  for  a 
few  seconds.  Typical  microstructures  of  alumin- 
ium as  cast,  rolled,  annealed,  etc.,  and  of  cast 
aluminium-copper  and  manganese-aluminium  alloys 
are  shown  in  a  series  of  twenty  photomicrographs. 

W.  E.  F.  P. 

Lead  :  Determination  of as  phosphate,  and  Us 

separation    from    antimony.      G.    Vortinann    and 
A.  Bader.     Z.  anal.  Chem.,  1917,  56,  577     580. 

A  METHOD,  which  is  useful  for  the  analysis  of 
■l.-ned  lead,  depends  on  the  quantitative 
precipitation  of  lead  as  phosphate  from  an  am- 
moniacal  solution  containing  a  tartrate.  The 
solution,  containing  about  II.")  grm.  of  lead  nitrate, 
is  treated  with  .">  grms.  of  tartaric  acid,  then  made 
slightly  ammoniacal.  heated  to  SO  ('.,  and  treated 
with  100  c.c.  of  10",,  ammonium  phosphate 
solution  (sodium  or  potassium  phosphate  must 
not    be    used).     The    mixture    is    maintained    at 


about  7.".  C.  for  16  hours,  cooi.-.l.  the  precipitate 
collected,  washed  with  dilute  ammonium  nitrate 

Solution,  dried,  ignited  at  a  low  teniperat tire,  and 
weighed.  If  a  Sufficient  quantity  Of  tartaric  acid 
is  present,  antimony  is  not  precipitated  under 
these  conditions  and  nia\    be  separated  as  sulphide 

from    the    filtrate    li the    lead    phosphate. 

W.  P.  s. 

Metal  colouring.     III.  "  Hiirogane."   S. Miyazawa. 
Kogyo-Kwagaku-Zasshi  (.1.  ('hem.  End.,  Tokyo), 

L917,  20,   1 1112      11  I  I. 
"  Hiirogane  "  is  the  name  applied  t"  a  u l-red 

coloured  metal  prepared  either  by  treatment  of 
copper  with  an  aqueous  solution  of  copper  sulphate 
and  verdigris  or  by  hea'ing  a  copper  alloy  with  a 
paste  containing  a  salt  of  copper,  borax,  and  some 
water.  The  coloration  of  various  kinds  of  alloys 
known  as  "  Shakudo  "  and  "  Shibuichi  "  (this  J., 
1916,  884)  has  been  shown  to  be  due  to  the  form- 
ation of  a  thin  layer  of  cupric  oxide  on  the  surface 
of  the  alloy  in  consequence  of  a  local  electric 
circuit  which  causes  the  cupric  ion  to  be  produced 
and  the  solubility  limit  of  cupric  hydroxide  to  be 
exceeded.  In  this  case  the  layer  nearest  the 
surface  of  the  alloy  may  consist  mainly  of  cuprous 
oxide  produced  by  the  reduction  of  precipitated 
cupric  hydroxide  by  metallic  copper  in  the  boiling 
solution  of  the  salt.  If,  instead  of  an  alloy, 
metallic  copper  is  treated,  the  local  electric  circuit 
will  be  absent  and  the  formation  of  the  cupric  ion 
\  er\  restricted,  with  the  production  of  an  extremely 
thin  layer  corresponding  to  the  layer  of  cuprous 
oxide  nearest  the  surface  of  the  metallic  copper, 
as  in  the  case  of  "  Shakudo."  Any  further  form- 
ation of  the  layer  of  cupric  oxide  takes  place  with 
difficulty.  Thus  the  blood-red  colour  of  "  Hiiro- 
gane "  may  be  due  to  the  colour  of  mixed  cuprous 
and  cupric  oxides.  In  the  dry  method,  the  salt 
of  copper  changes  to  cupric  oxide  and  this  coating 
of  oxide  is  removed  by  polishing  until  the  layer  of 
cuprous  oxide  nearest  the  metal  is  reached,  giving 
the  metal  a  dark  red  colour.  The  author,  without 
polishing  the  coating  of  oxide,  obtained  a  brighter 
red  colour  by  beating  the  metal  with  the  paste 
on  its  surface  and  placing  it  in  water  or 
boiling  it  in  the  same  solution  of  salt  as  is  used 
for  colouring  "  Shakudo."  This  result  is  possibly 
due  to  the  partial  reduction  of  cupric  to  cuprous 
oxide.— J.  F.  B. 

Manufacture  of  e rude  sodium  manganate.      Warten- 
weiler.     See  VII. 

Patents. 

Inrjot-iron  and  steel  ;  Manufacture  of .  Deutsch- 

Luxemburgische  Bergwerks-  und  Hiitten-A.-G., 
Bochum,  and  A.  Klinkenberg,  Dortmund,  Ger- 
many. Eng.  Pat.  113,512,  Mar.  7,  1917. 
(Appl.  No.  3398  of  1017.)  Addition  to  Eng. 
Tat.  105,548  (this  J.,  1917,  1277). 

Peat  and  brown  coal  or  other  combinations  of 
carbon,  hydrogen,  and  oxygen,  which  on  heating 
generate  gas  and  do  not  part  with  more  than  50% 
of  their  total  carbon,  are  used  instead  of  the 
carbohydrates  prescribed  in  the  chief  patent,  to 
deoxidise  iron  and  steel  baths  rich  in  oxygen. 
The  materials  mentioned  may  also  be  used  for  the 
treatment  of  iron  and  steel  baths  free  from  oxygen 
and  of  iron  alloy  baths  for  the  purpose  of  car- 
bonising them. — T.  II.  B. 

Iron    and    steel  :    Process    of    producing .     S. 

McDonald,  Alhainbra,  Cal.  I'.S.  Pat.  1,255,191, 
Feb.  5,  1918.     Date  of  appl.,  Dec.  6,  1916. 

A  QUANTITY  of  iron  ore  is  melted  on  the  top  of  a 
molten  charge  of  iron  or  steel  in  a  crucible,  and  a 
combustible  gas  or  a  non-oxidising  gas  mixed 
with    powdered    carbonaceous    material    is    blown 


212  a 


Cl.  X.— METALS ;  METALLURGY,  INCLUDING  ELECTRO-METALLURGY.         [April  30,  1918. 


downwards  against  the  iron  ore.  Some  of  the  ore 
is  carried  below  the  surface  of  the  metal  and  is 
reduced  to  iron  or  steel. — W.  F.  P. 


Wrought-iron  ;    Manufacture  of 


J.  Ashton, 


Assignor  to  A.  M.  Byers  Co.,  Pittsburgh,  Pa. 
U.S.  Pat.  1,255,499,  Feb.  5,  1918.  Date  of 
appl.,  Aug.  18,  1917. 

Disintegrated  refined  iron  is  heated  to  welding 
heat  in  a  bath  of  molten  slag  having  a  lower  melting 
point  than  the  iron,  and  the  mingled  slag  and  iron 
then  subjected  to  squeezing  and  rolling. — W.  F.  F. 

Ores  ;  Method  and  apparatus  for  concentrating 


by  flotation.  G.  Grondal,  Djursholm,  Sweden. 
Eng.  Pat.  108,308,  July  7,  1917.  (Appl.  No. 
9852  of  1917.)    Under  Int.  Conv.,  July  26,  1916. 

A  gaseous  fluid  carrying  oil  is  introduced  in  the 
form  of  a  large  quantity  of  very  small  bubbles 
at  the  bottom  of  a  vessel  into  which  the  ore  pulp 
is  also  delivered.  The  mixture  flows  through  an 
opening  into  an  adjoining  narrow  chamber  in  which 
the  froth  forms  a  high  column  which  overflows 
into  a  discharge  conduit  for  concentrate  whilst 
the  gangue  sinks  to  an  outlet  at  the  bottom.  Sets 
of  chambers  and  receptacles  are  combined  for 
passage  of  the  liquid  and  mineral  particles  through 
them  in  succession. — T.  H.  B. 

JImenites   or    titanic   iron   ores ;     Process   for   the 

treatment    of    .     P.    Raffin    et    Fils,    Nice, 

France.  Eng.  Pat.  111,668,  Nov.  19,  1917. 
(Appl.  No.  17.036  of  1917.)  Under  Int.  Conv., 
Nov.  21,  1916. 

Concentration  to  a  high  content  of  titanic  oxide 
is  effected  by  adding  an  agglutinant  such  as  tar 
or  carbonaceous  oil  to  a  mixture  of  ilmenite  and 
pulverised  carbon,  heating  to  between  900°  and 
1100°  C,  and  subjecting  the  product  to  the  action 
of  dilute  sulphuric  or  hydrochloric  acid  to  dissolve 
iron.  The  ilmenite  is  previously  deprived  of 
silica  and  other  impurities  by  magnetic  separation. 

— T.  H.  B. 

Ores  ;   Electro-chemical  process  for  the  treatment  of 

metallic   .     C.    O.    Griffith,    Wormit.    Fife. 

Eng.  Pat.  113,508,  Mar.  6,  1917.  (Appl.  No. 
3285  of  1917.) 

In  the  production  of  metallic  sulphides,  e.g.,  of 
antimony,  along  with  by-products  such  as  sodium 
hydroxide  or  other  compounds,  an  electric  current 
is  passed  through  a  cell  containing  an  electrolyte 
of  sodium  or  other  chloride,  the  anode  being  formed 
of  a  metallic  ore  or  concentrate,  whilst  the  cathode 
is  of  any  suitable  material.  The  necessary  sulphur 
is  supplied  by  the  decomposition  of  a  sulphide  ore 
used  as  the  anode,  or  by  the  cathode  having  a 
layer,  block,  or  cake  of  sulphur  near  or  in  contact 
with  it,  or  by  adding  a  thiosulphate  or  other 
sulphur  compound  to  the  electrolyte,  the  cathode 
in  the  latter  case  being  enclosed  in  a  separate 
compartment  by  means  of  a  porous  nartition. 

—B.N. 

Furnaces  ;    Metal  heating,  metallurgical  and  analo- 
gous heating  .     The  Richmond   Gas  Stove 

and  Meter  Co.,  Ltd.,  Warrington,  and  J.  Thomp- 
son, Sheffield.  Eng.  Pat.  113,594,  May  14,  1917. 
(Appl.  No.  276  of  1918.) 

A  metal-heating  furnace  has  a  stationary  heat- 
guard  of  asbestos  held  between  metal  plates,  at 
its  front  and  working  face.  There  is  an  opening  in 
the  guard,  closed  by  a  movable  transparent  screen 
(e.g.,  of  mica),  through  which  articles  or  instruments 
can  be  passed  into  the  furnace,  and  the  interior 
of  the  heating  chamber  can  be  seen.  By  means  of 
a  pipe  with  a  row  of  holes  in  its  upper  surface  an 
upward  stream  of  air  under  pressure  is  delivered 
between  the  furnace  front  and  the  guard. — T.  H.  B. 


Zinc ;     Recovering 


from    its    solutions.     F. 


Laist  and  J.  O.  Elton,  Assignors  to  Anaconda 
Copper  Mining  Co.,  Anaconda,  Mont.  U.S. 
Pat.  1,255,433,  Feb.  5,  1918.  Date  of  appl., 
June  16,   1916. 

Zinc  is  deposited  electrolytically  on  a  cathode  of 
metal,  e.g.,  pure  aluminium,  which  is  electro- 
positive to  zinc,  and  is  substantially  free  from 
impurities  which  are  electronegative  to  zinc,  until 
a  deposit  suitable  for  stripping  is  formed. — W.  F.  F. 

Zinc-bearing  solutions  ;    Method  of  purifying 


F.  Laist  and  J.  O.  Elton,  Assignors  to  Anaconda 
Copper  Mining  Co.,  Anaconda,  Mont.  U.S. 
Pats.  (A)  1,255,434  and  (b)  1,255,435,  Feb.  5. 
1918.     Date  of  appl.,  June  16,  1916. 

(a)  A  solution  containing  zinc  is  agitated  with 
finely  divided  zinc  to  precipitate  a  portion  of  the 
copper,  and  then  further  purified  by  contact  with 
moving  zinc  surfaces  in  a  tube  mill.  The  zinc- 
bearing  material  carried  forward  by  the  solution 
is  collected  and  returned  to  the  purifying  system 
at  the  first  stage,  (b)  An  electric  current  is  passed 
through  the  solution  from  an  anode  surface  of 
electrolytically  deposited  zinc  sponge  to  produce 
a  deposit  of  zinc  sponge,  and  the  solution  is  then 
agitated  in  contact  with  finely-divided  zinc.  Zinc 
may  then  be  deposited  electrolytically  from  the 
purified  solution. — W.  F.  F. 

Zinc  ;  Process  of  recovering from  ores.    F.  Laist 

and  J.  O.  Elton,  Assignors  to  Anaconda  Copper 
Mining  Co.,  Anaconda,  Mont.  U.S.  Pats.  (A) 
1,255,436  and  (B)  1,255,439,  Feb.  5,  1918.  Dates 
of  appl.,  June  16  and  July  10, 1916. 

(a)  In  a  cyclical  process  of  recovering  zinc  from 
ores  also  containing  arsenic  or  antimony,  the  ore 
is  alternately  leached  with  an  acid  solvent  for  zinc, 
and  the  zinc  deposited  electrolytically  from  the 
resulting  solution.  An  acid  solution  containing 
a  ferrous  salt  is  oxidised  by  means  of  a  manganese 
compound  which  is  more  highly  oxidised  than  the 
corresponding  manganous  compound.  The  re- 
sulting ferric  and  manganous  solution  is  added  to 
the  leach  solution  subsequently  to  the  electrolysis, 
in  proportion  sufficient  to  eliminate  arsenic  and 
antimony.  The  ferric  compound  is  then  removed 
by  precipitation  together  with  the  arsenic  and 
antimony    prior    to    the    succeeding    electrolysis. 

(b)  Zinc  ore  is  leached  with  an  acid  solvent  for 
zinc,  iron  is  precipitated  from  the  solution  as  a 
ferric  compound,  and  the  solution  then  treated 
with  finely-divided  zinc  to  precipitate  metals 
electronegative  to  zinc.  Zinc  is  deposited  electro- 
lytically in  spongy  form  from  portions  of  the 
solution  with  zinc  anodes  for  use  in  the  earlier 
stage  of  the  process  and  further  quantities  of  zinc 
are  deposited  as  reguline  metal  with  insoluble 
anodes.  The  resulting  acid  solution  is  used  for  the 
preliminary  leaching  operation. — W.  F.  F. 

Metals   [e.g.,   zinc]  ;    Electrodeposition   of- 


Laist  and  J.  O.  Elton,  Assignors  to  Anaconda 
Copper  Mining  Co.,  Anaconda,  Mont.  U.S.  Pat. 
l,255,437,Feb.5,1918.  Date  of  appl.,  June  16,1916. 
In  the  deposition  of  metals,  e.g.,  zinc,  by  electrolysis, 
in  which  a  purifying  system,  storage  system, 
and  main  electrolytic  system  are  combined,  the 
solution  flows  through  an  "  indicator  cell  "  between 
the  purifying  and  storage  systems. — W.  F.  F. 

Zinc   ores ;     Process   of  treating- 


Process  of 
treating  complex  ores  or  concentrates  therefrom. 
F.  Laist,  Assignor  to  Anaconda  Copper  Mining 
Co.,  Anaconda,  Mont.  U.S.  Pats,  (a)  1,255,438 
and  (b)  1,255,440,  Feb.  5,  1918.  Dates  of  appl., 
July  10  and  Nov.  3,  1916. 

(A)  Zinc  ore  containing  iron  is  calcined  and 
leached  with  dilute  sulphuric  acid.  The  iron  is 
precipitated  from  the  solution  by  a  material  con- 
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taming  zinc  oxide  and  the  j.ivcij.itate  separated 
from  the  solution.  The  precipitate  is  calcined  at  a 
temperature  below  that  of  the  first  calcination, 
but  at  which  the  ferric  compounds  are  rendered 
insoluble  whilst  the  ziin  snip  I  iat.  is  not  decomposed. 
The  latter  is  then  extracted  from  the  mixture, 
(ni   Ores   or  concentrates   containing   zinc,   lead) 

copper,  and  precious  metals,  are  roast, id  and  then 

leached  with  dilute  sulphuric  acid.  The  solution 
containing  zinc  is  separated  and  purmed,  and  the 
sine  deposited  electroly tically  ■  The  residue  con- 
taining the  remaining  metals  and  some  zinc  is 
smelted  so  that  oxides  of  lead  and  zinc  are 
volatilised,  and  a  matte  containing  copper  and 
precious  metals  is  produced.  The  volatilised  pro- 
duet  is  treated  with  dilute  sulphuric  acid  to 
extract  zinc,  leaving  a  residue  rich  in  lead,  and  the 
copper  and  precious  metals  are  recovered  from  the 
matte.— W.  F.  F. 

Blcut-furnaee    stoves  ••     Ooa    human   for- 


S. 
Sugimoto,  Honkeiko,  8.  Manchuria.  Eng.  Pat. 
113,740,  July  31,  1917.  (Appl.  Xo.  1 1.032  of 
1917.) 

Plating  ferrous  metals  [with  tin]  ;    Method  of . 

\\  .  E.  Wat  kins.  New  York,  Assignor  to  The 
Metals  Plating  Co.  U.S.  Pat.  1,256,081.  Feb. 
12,    PUS.     Date  of  aj.pl.,  Nov.  11,  1914. 

Ski.  Eng.  Pat.  18,932  of  1914  ;   this  J.,  1916,  53. 

Titanium    ores;      Concentration    of .     M.     P. 

Hailin,  Assignor  to  I'.  Ratlin  ct  Fils,  Dunkirk. 

Franc.-.      P.S.    Pat.     1.256,368,    Feb.    12,    1918. 

Date  of  appl.,  July  6,  PUT. 
See  Eng.  Pat.  111,668  of  1917  ;   preceding. 

Manufacture  of  phosphorus  [from  basic  slag].     Eng. 
Pat.  113,581.     See  VII. 

[Electrolytic]  cell.     U.S.  Pat.   1,255,197.     See  XI. 

Machine  for  tcstim/  the  hardness  of  metals.      Eng. 
Pat.   114,126.     See  XXIII. 

Hardness-testing    machine.     U.S.    Pat.     1,255,913. 
.See   XXIII. 
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Sulphur  dioxide  ;    Depolarisation  by  

K.   Thompson  and  A.   1*.   Sullivan, 
(hem.  Eng.,  1918,  18,  178—179. 

I.v  continuat  ion  of  previous  work  on  the  electrolytic 
oxidation  of  sulphurous  acid  (this  J.,  1917.  81), 
experiments  have  been  made  on  the  use  of  sulphur 
dioxide  as  a  depolarising  agent.  Constant  cur- 
rents were  passed  through  an  electrolytic  cell  of 
special  design  (containing  an  anode  compartment 
through  which  sulphur  dioxide  could  be  passed 
when  required),  and  the  anode  potentials  under 
the  various  conditions  were  measured  against  a 
standard  electrode.  In  10%  and  16-5%  solutions 
of  sulj.huric  acid  and  copper  sulphate,  sulphur 
dioxide  was  found  not  to  depolarise  a  smooth 
platinum  anode  at  current  densities  above  10 
and  6-2  amp.  per  sq.  dm.,  respectively.  In  both 
solutions,  the  voltage  of  the  anode  was  decreased 
by  about  1-5  volts  unless  certain  limits  of  current 
density  were  exceeded  ;  this  limit  was  between 
7-5  and  10  amp.  per  sq.  dm.  for  the  sulphuric  acid, 
and  less  than  7-5  amp.  for  the  copper  sulphate 
solution.  These  results  are  not  in  agreement  with 
those  obtained  bv  M.  R.  Thompson  (Met.  and 
Chem.  Eng.,  1917",  16,  ITS)  who  found  that  with 
an  anode  of  platinum  black  in  a  solution  of  copper 
sulphate,  sulj.huric  acid,  and  sulj.hurous  acid, 
sulphur  dioxide  ceased  to  depolarise  at  a  current 
density  of  3-23  amp.  per  sq.  dm.  Further  results 
indicated  that  the  current  density  at  which 
depolarisation  ceases  is  largely  dependent  on  the 
metal  of  the  electrode. — YV.  E.  F.  P. 


Insulation  ; 


Patents. 

Electrical 


W.     T.     Gushing, 


Assignor  to  The  Cutler-Hammer  Manufacturing 
Co..  Milwaukee,  Wis.  U.S.  Pat.  1,255,139, 
Feb.  5,  PUS.     Date  of  apjil.,  Sept.  9,  1915. 

Ax  electric  insulating  composition  comprises  an 
asbestos  base,  and  a  binder  including  a  varnish  of 
East  India  gum.  China  wood  oil,  and  rosin,  with  a 
mixture  of  two  parts  of  stearin  pitch  and  one  part 
of  coal  tar  pitch  for  retarding  oxidation  of  the 
varnish. — B.  N. 

[Electrolytic]  cell.  J.  L.  Malm.  Assignor  to  The 
.Midwest  Metals  Co.,  Denver,  Colo.  U.S.  Pat. 
1,255,197, Feb.5,1918.  Dateof  appl.,Apr.26, 1915. 

The  cell  chamber  is  provided  with  a  central  trough- 
like  well  opening  out  through  the  cell  wall  ;  a 
metal  cathode  tills  the  well,  so  that  the  upj:>er 
surface  only  of  the  cathode  is  in  contact  with  the 
electrolyte,  and  the  end  jiortion  extends  through 
the  side  wall  of  the  chamber.  The  anode  sub- 
stantially fills  the  horizontal  section  of  the  chamber 
and  also  extends  through  the  wall.  To  ascertain 
the  height  of  the  electrolyte  and  the  deposit  of 
metal,  an  opening  is  j^rovided  in  the  anode,  fitted 
;  with  an  insulating  sleeve,  and  an  opening  is  jiro- 
vided  in  the  cover  in  alinement  with  the  insulating 
sleeve  so  that  a  bar  may  be  inserted  to  touch  the 
bottom  of  the  cell.— W.  F.  F. 


Battery  ;    Electric 


R.  C.  Benner  and  H.  F. 


French.  Fremont,  Ohio,  Assignors  to  National 
Carbon  Co.  U.S.  Pat.  1,255,283,  Feb.  5,  1918. 
Date  of  appl.,  July  13,  1916. 

The  negative  element  of  the  battery  consists  of 
copjjer  oxide  containing  an  oil  holding  sulphur  in 
solution,  within  a  perforated  container,  in  an 
alkaline  electrolyte.  The  suljihur  is  incorporated 
with  the  depolarising  mass  by  soaking  the  latter 
in  a  hot  saturated  solution  of  sulphur  in  oil, 
whereby  sulphur  crystallises  out  on  cooling. — B.  N. 

Electrolyte.  J.  Coulson,  Wilkinsburg,  Pa.,  As- 
signor to  Westinghouse  Electric  and  Manu- 
facturing Co.  U.S.  Pat.  1,255,391,  Feb.  5, 
1918.     Date  of  appl.,  Apr.  5,  1917. 

Ax  electrolyte  for  electrolytic  condensers,  lightning 
arresters,  rectifiers,  and  the  like,  comprises  an 
aqueous  solution  containing  not  more  than  2  %  of 
potassium  arsenate. — B.  N. 

Electric  furnace-control  apparatus.  A.  D.  Keene, 
Schenectady,  N.Y.,  Assignor  to  General  Electric 
Go.  U.S.  Pat.  1,255,613,  Feb.  5,  1918.  Date 
of  appl.,  Sept.  5,  1917. 

The  furnace  comprises  two  movable  electrodes 
and  a  stationary  conductor,  with  an  electrical 
circuit  connected  to  the  electrodes  for  operating 

I  several  arcs  in  series  between  the  movable  elec- 
trodes and  the  stationary  conductor.  Means, 
operated  by  a  motor,  are  arranged  for  adjusting 

i  one  of  the  movable  electrodes  in  response  to 
variations  of  the  current  in  the  circuit.  A  resist- 
ance, as  a  shunt  to  the  arc  from  the  current- 
controlled  electrode,  and  a  motor-operated  means 
are  arranged  for  adjusting  the  second  electrode 
in  response  to  variations  of  voltage  in  the  circuit. 

— B.  N. 

Uninflammable  liquids  adapted  for  use  in  insulating 
and,  other  simitar  purposes.  G.  Lepine,  Neu- 
chatel.  Switzerland,  U.S.  Pat.  1,255,618,  Feb. 
5,  1918.     Date  of  appl.,  June  29,  1917. 

A  mixture  of  80  jjarts  of  pentachloroethane,  18 
jjarts    of    pentachlorobenzene,    and    2    parts    of 
hexacblorobenzene,  with  the  addition  of  1  part  of 
>   tolu-dine. — B.  N. 


214  a 


Cl.  XII.— FATS;  OILS;  WAXES.     Cl.  XIII.— PAINTS,  PIGMENTS,  4c.         [April  30,  1918." 


Electric  transformers,  especially  suitable  for  use  in 
connection    with    electric    furnaces.     J.     Bibbv, 
London.     Eng.    Pat.    113,899,    June   22,    1917.    i 
(Appl.  No.  9014  of  1917.) 

Apparatus  for  electrical  separation  of  suspended 
particles  from  gases.  U.S.  Pat.  1.252,183. 
See  I. 

Manufacture  of  phosphorus.     Eng.    Pat.    113,584. 
See  VII. 

Electrochemical  process  tor  the  treatment  of  metallic 
ores.     Eng.  Pat.   113,508.     See  X. 

Method  and  apparatus  for  treating  liquid  [to  produce 
colloidal  tungstic  o.ride]  for  curative  and  thera- 
peutical purposes.     Eng.  Pat.  113.505.     SecXX. 


XIX— FATS  ;  OILS  ;  WAXES. 

Valenta  tests   [of  fatty  oils]  ;    Modified  acetic  acid 

reagent  for .     A.  E.  Parkes.     Analyst,  1918, 

43,  82—85. 
The  inconvenience  caused  by  the  crystallisation  of 
acetic  acid  in  cold  weather  may  be  overcome,  as 
regards  the  use  of  the  acid  in  the  Valenta  test,  by 
employing  a  mixture  of  acetic  acid  and  other  lower 
fatty  acids  together  with  a  small  proportion  of 
water.  Such  a  mixture  is  conveniently  prepared 
by  adding  10%  of  propionic  acid  or  butyric  acid 
and  from  1  to  2%  of  water  to  glacial  acetic  acid. 
The  solidifying  point  of  acetic  acid  is  lowered 
by  the  presence  of  water  and  certain  fatty  acids, 
whilst  the  turbidity  temperature  in  the  Valenta  test 
is  raised  by  water  and  lowered  by  fatty  acids,  and 
by  adding  10  %  of  propionic  or  butyric  acid  to  99  % 
acetic  acid  and  then  water  in  small  quantities 
(1 — 2%  is  generally  necessary)  a  reagent  may  be 
obtained  which  gives  the  turbidity  temperature 
required  when  standardised  against  pure  butter  or 
other  fat.  This  mixture  of  acids  remains  liquid 
when  cooled  to  0°  C. — W.  P.  S. 

Cherry-kernel  oil.     H.  L.  Maxwell.     Chem.  News, 
1918,  117,  122—124. 

The  kernels  from  dried  cherry  stones,  Prunus 
cerasus,  yielded  on  extraction  with  ether  37"6% 
of  an  amber-coloured  oil  with  an  odour  of  almonds. 
It  gave  a  deposit  at— 5°  C,  became  solid  at  — 20° 
C,  and  had  sp.  gr.  0"922  to  0"925,  and  saponifica- 
tion equivalent  2768.  Amygdalin  was  present  in 
the  residue,  which  contained  42%  of  nitrogen. 

— C.  A.  M. 

Comparison  of  linseed  oil  and  lumbang  oils  as  paint 
vehicles.     Aguilar.     See  XIII. 

Patents. 

Oil  from  seeds   and   like  oleaginous   materials   and 

substances  ;    Apparatus  for  the  extraction  of . 

C.  Downs  and  B.  A.  Bellwood,  Kingston-upon- 
Hull.  Eng.  Pat.  113,530,  Apr.  2,  1917.  (Appl. 
No.  4711  of  1917.) 

The  solvent  for  the  extraction  of  oil  from  seeds, 
etc.,  is  passed  through  a  preliminary  heater  where 
it  is  heated  by  means  of  vapours  coming  from  the 
evaporator,  and  then  passes  through  a  second 
heater  in  which  it  is  heated  by  steam  to  the  re- 
quired temperature  before  introduction  into  the 
extraction  vessel.  The  preliminary  heater  is 
preferably  arranged  between  the  evaporator  and 
the  condenser,  and  may  be  provided  with  means 
whereby  the  solvent  may  be  conducted  to  the 
evaporator  without  passing  through  the  second 
heater.  It  may  also  be  connected  directly  with  the 
condenser  by  means  of  a  pipe  provided  with  a 
trap. — C.  A.  St. 


Catalyser  [for  hydrogenation  processes]  and  process  of 
making  same.     C.   Ellis,   Montclair,   N.J.     U.S 
Pat.    1,255,590,   Feb.  5,  1918.      Date   of  appl., 
Sep.  21, 1916. 

A  catalyst  for  use  in  the  hydrogenation  of  organic 
substances  consists  of  a  compound  of  a  metalloid 
element  and  a  catalytic  metal  (e.g.,  nickel  boride), 
which  is  protected  from  atmospheric  oxidation 
{e.g.,  by  means  of  a  seal  of  oily  material)  prior  to  the 
hydrogenation.  An  active  base  may  be  used  as  the 
vehicle  for  the  non-oxidised  catalytic  compound. 

— C.  A.  M. 


XIII.— PAINTS  ;  PIGMENTS  ;   VARNISHES  : 
RESINS. 

Aeroplane   dopes.      G.    J.    Esselen,   jun.      J.    Ind. 
Eng.   Chem.,   1918,   10,   135—137. 

The  specification  of  the  Bureau  of  Standards, 
U.S.A.,  requires  the  tensile  strength  of  linen 
fabrics  to  be  increased  by  at  least  25%  and  that 
of  cotton  fabrics  byT  at  least  15%  after  treatment 
with  a  dope.  The  average  weight  of  a  suitable 
fabric  for  aeroplane  wings  is  about  3£  to  4  oz. 
per  sq.  yd.,  and  the  tensile  strength  about  90  to 
100  lb.  per  inch  width.  As  a  rule  the  dope  when 
dry  adds  about  2  to  2^  oz.  per  sq.  yd.  to  the 
weight,  but  in  certain  types  of  war  machines 
the  combined  weight  of  fabric  and  dope  does  not 
exceed  6  oz.  The  dopes  used  consist  essentially 
of  a  solution  of  cellulose  nitrate  or  of  cellulose 
acetate  (about  8  oz.  per  gall.)  in  mixtures  of  amyl 
acetate  and  acetone,  or  (for  cellulose  acetate) 
in  acetone  or  mixtures  of  tetrachloroethane  and 
alcohol.  In  Europe  only  acetate  dopes  are  used, 
but  in  America  pyroxylin  dopes  are  also  used, 
whilst  some  manufacturers  attempt  to  reduce 
the  inflammability  by  applying  coats  of  acetate 
dope  above  the  pyroxylin  coats.  A  dope  has  better 
penetration,  adheres  better,  and  offers  greater 
resistance  to  the  atmosphere  when  applied  to 
unsized  fabrics  than  to  sized  fabrics.  Dopes  are 
usually  tested  by  applying  them  to  linen  stretched 
on  frames  about  12  to  15  in.  square,  which  are  then 
exposed  on  a  roof.  This  test  varies  with  the 
season  of  the  year,  and  although  the  length  of  time 
before  the  flexibility  of  the  fabric  disappears 
affords  a  measure  of  the  relative  value  of  different 
dopes,  the  conditions  are  not  quite  parallel  with 
those  which  obtain  in  service  since  the  effect  of 
vibration  is  wanting.  If,  however,  a  dope  remains 
flexible,  vibration  alone  would  not  cause  it  to 
crack.  The  Bureau  of  Standards  requires  a  dope 
to  retain  its  flexibility  for  at  least  60  days  when 
exposed  to  the  weather.  The  exposed  fabric  shows 
a  certain  amount  of  weakening,  which  is  more 
pronounced  with  nitrate  than  with  acetate  dopes, 
and  with  cotton  than  with  linen  fabrics.  In  one 
case  a  cotton  fabric  treated  with  a  nitrate  dope 
had  its  tensile  strength  reduced  to  48'5%  of  the 
original  after  3  weeks'  exposure,  whilst  linen 
coated  with  the  same  dope  showed  a  reduction 
to  68%  of  its  original  strength.  With  an  acetate 
dope  the  corresponding  reductions  in  the 
strength  of  cotton  and  linen  were  872  and  84'8% 
respectively  of  th?  origin"!  values.  The  presence 
of  tetrachloroethane  in  a  dope  gives  a  resilience 
to  the  aeroplane  wing  which  no  other 
constituent  does,  but  owing  to  the  poisonous 
character  of  the  vapour  its  use  is  prohibited  in 
England.  It  is  contended,  however,  that  efficient 
ventilation  would  eliminate  this  danger.  Cellulose 
acetate  in  sheets  10  /1000  in.  thick,  and  weighing 
about  9  oz.  per  sq.  yd.,  is  strong  enough  for 
aeroplane  wings,  and  owing  to  its  transparency 
is  almost  invisible  at  a  height.  It  has  the  draw- 
back, however,  that  a  tear  when  once  started 
spreads  very  rapidly. — C.  A.  M. 
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ted  oil  and  himbana  nils  us  paint  vekicUa; 
Comparison  of —  .  If.  II.  Aguilar.  Philippine 
J.  Sci.,  li'17.  12a,  235     i'13. 

SHLT  expressed  samples  of  tambang  bato  (batu) 

oil  from  .1/.  in  His  molucoana  (candle-nut  oil)  and  of 
tambang  banucalag  oil  from  A.  triaperma,  had  the 
follow i hi;  characters  : — 


Oil. 

S|>.  ur.      Sai-.nn.       \.  i.l 
..1  1.'.    C.     value.        value. 
1 

In. line 

value. 

B|  lulu       

:  ■;  tanuraUg    

0-9252 

0-H368 

192-95 
197-74 

1-05         150-Sfl 
8-70     |    145-25 

Freeh  tambang  bnto  oil  increased  11  03%  in 
weight  in  1  days  in  a  drying  tost,  and  formed  a 
film  which  was  dry  and  firm  in  I  to  li  days,  whilst 
fresh  banucalag  oil  increased  S-92%  in  weight, 
and  formed  a  lilm  which  was  dry  but  slightly 
opaque  in  1  days.  Boiled  and  old  oils  dried  much 
more  rapidly  than  the  trash  samples.  Paint  films 
were  prepared  by  Gardner's  method  of  applying 
the  paint  to  paper  sized  with  glue,  and  when  dry 
removing  the  lilm  by  immersion  in  water  at  -10°  C, 
w  ashing  it  free  from  glue,  and  suspending  it  on  a 
glass  rod  to  dry.  The  "  paint  "  consisted  of  15% 
of  precipitated  silica  incorporated  with  the  oil, 
and  the  films  were  made  by  applying  3  coats  of 
2-5  gnus,  each  to  400  sq.  cm.  of  sized  paper.  The 
strength  and  elasticity  of  the  films  were  tested  by 
means  of  a  modification  of  the  machine  of  Gardner 
and  de  lloivath  (Gardner,  "  Paint  Technology  and 
Tests,"  New  Fork,  1911,  p.  79),  in  which  a  mercury 
manometer  was  used  for  measuring  the  pressure. 
The  oil-silica  films  became  soft  and  tacky,  and  were 
tly  reduced  in  strength  after  60  days.  In  the 
of  films  prepared  from  a  mixture  of  10  grms. 
of  red  lead  with  25  grms.  of  oil.  the  maximum 
strength  was  reached  between  the  third  and  fourth 
month,  and  subsequently  there  was  a  gradual 
decrease  in  the  strength.  The  mixture  of  lumbang 
banucalag  oil  and  red  lead  became  thick  and  pasty 
in  15  mins.,  whereas  lumbang  bato  oil  did  not 
behave  in  this  way.  Hence,  banucalag  oil  by 
it  -elf  is  not  a  satisfactory  paint  medium,  although 
when  mixed  with  lumbang  bato  oil  in  the  propor- 
tion of  1  :  1  to  3  parts,  it  yields  a  rapid-drying  and 
satisfactory  paint.  Mixtures  of  the  two  oils  con- 
taining 50  to  75%  of  lumbang  bate  oil  do  not  "  set " 
as  in  the  case  of  linseed  or  lumbang  bato  oil  when 
incorporated  with  red  lead,  and  do  not  dry  into 
a  paste  in  the  containers.  The  moisture-excluding 
capacity  of  the  films  was  determined  by  fastening 
pieces  with  Canada  balsam  over  the  mouths  of 
200  c.c.  bottles  containing  calcium  chloride  or 
strong  -ldphuric  acid,  and  determining  the  per- 
centage increase  in  weight  of  the  drying  agent 
after  an  exposure  of  from  5  to  60  days.  It  was 
found  that  the  moisture-excluding  property  of 
lumbang  bato  oil-red  lead  paint  films  was  not  as 
high  as  that  of  the  corresponding  linseed  oil-red 
lead  films.  For  example,  in  the  case  of  sulphuric 
acid  the  increases  in  weight  with  the  linseed  oil 
and  lumbang  bato  oil  films  after  5  days  were 
0-24  and  0-42%,  and  after  10  days  107  and  303% 
respectively.  .Mixtures  of  lumbang  bato  and 
lumbang  banucalag  oils  in  the  proportions  of  75  and 
50'  o  of  the  former  yielded  red-lead  paint  films 
which  excluded  moisture  almost  as  well  as  linseed 
oil  films,  and  such  mixtures  therefore  appear  to  be 
suitable   paint   media. — V.  A.  M. 

;-AU:uli  resin  soaps  ;    Colloidal  nature  of  the . 

L.  Paul.     Kolloid  Zeits.,   1917,  21,  176—191. 

SOLUTIONS  of  the  alkali  resin  soaps  behave  like 
highly   disperse   colloidal    systems.      The   colloidal 


soaps  combine  with  basic  dyes  to  form  coloured  resin 
lakes  and  are  also  characterised  by  the  readiness 
With  which  they  combine  with  petroleum  hydro- 
carbons.     (See  also   J.    Chem.    Soc,    Apr.,    1018.) 

— H.  M.  D. 

Retardation  of  the  formation  of  Prussian  blue  and 
other  reactions  in  aluminium  hudroxidc  sols. 
Reitstotter.     SseV-II. 

Brewers' piteh.     Eckhardt.     See  XVIII. 
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Rubber ;   Testing  of- 


A.  van  Rossem.     Com- 


munications of  the  Netherlands  Govt.  Inst,  for 
Advising  the  Rubber  Trade  and  the  Rubber 
Industry.  Int.  Assoc,  for  Rubber  Cultivation 
in  the  Netherland  Indies,  1917,  Part  V.,  125—175. 

It  has  been  found  that  different  plantation  rubbers, 
mixed  with  sulphur  in  the  proportion  92 £  :  7  J, 
show  with  a  certain  vulcanisation  coefficient 
approximately  the  same  stress-strain  curve.  Raw 
rubber  should  therefore  be  judged  by  its  rate  of 
vulcanisation  and  by  its  mechanical  properties  in 
comparison  with  the  average  values  corresponding 
with  the  vulcanisation  coefficient  obtained  under 
the  standard  method  of  vulcanisation.  Rubber 
goods  on  the  other  hand  should  be  tested  as  far  as 
possible  from  the  point  of  view  of  their  intended 
application.  For  example,  to  test  vulcanised 
rubber  cylinders  as  to  their  behaviour  under  com- 
pression, a  sample  cylinder  is  enclosed  in  a  steel 
cylinder  of  slightly  greater  diameter  and  then  com- 
pressed by  a  steel  piston,  the  pressure  and  corre- 
sponding compression  being  recorded  in  the  form 
of  a  hysteresis  loop  on  a  chart.  An  examination 
has  been  made  of  the  relative  quality  of  T.jipetir 
gutta-percha  collected  from  twigs  and  leaves 
respectively,  the  composition,  specific  insulating 
resistance,  and  puncture  voltage  of  each  quality 
being  tested  as  well  as  the  viscosity  in  benzene  and 
carbon  tetrachloride  ;  both  qualities  were  found 
to  contain  a  high  percentage  'of  pure  gutta-percha 
and  to  compare  very  favourably  with  the  wild 
product,  the  leaf  variety  being  slightly  the  better 
of  the  two.  In  testing  the  insulating  material  of 
so-called  "  normal-rubber-insulated  wire,"  rigid 
adherence  to  the  specified  composition,  viz.,  a 
i  ninimum  of  33"3  %  rubber  and  maxima  of  6  %  resins, 
66-7%  filler  (including  sulphur),  and  1%  alcoholic 
potash  extract  is  considered  essential,  and  the 
further  reduction  of  the  maxima  for  resins  and 
alcoholic  potash  extract  to  5%  and  05%  respec- 
tively is  suggested,  together  with  additional 
mechanical  tests  as  to  the  tensile  qualities  in  order 
to  check  the  use  of  reclaimed  rubber. 

Details  are  given  of  the  standard  vulcanisation 
method  employed  for  testing  raw  rubbers,  the 
rubber-sulphur  mixture  being  finally  heated  by 
steam  for  1 J  hours  at  52  lb.  pressure  or  148'25°  C. 
It  has  been  found  more  convenient,  however, 
to  dispense  with  steam  as  a  source  of  heat. 
Vulcanised  specimens  free  from  porosity  can  easily 
be  obtained  by  other  methods  if  the  surrounding 
pressure  during  vulcanisation  is  maintained  above 
t  he  vapour  tension  of  water  at  the  temperature  of 
the  rubber;  an  apparatus  is  described  in  which 
discs  of  the  rubber-sulphur  mixing  7'5  cm.  in 
diameter  and  5  mm.  thick,  enclosed  with  a  little 
water  in  small  moulds,  are  vulcanised  by  being 
suspended  in  a  bath  of  liquid  paraffin  at  147'  C.  for 
1 1  hours,  this  temperature  giving  the  same 
chemical  and  physical  results  as  the  steam  treat- 
ment at  148-25a'C.  The  new  method  also  has  the 
advantage  that  further  samples  may  be  intro- 
duced at  any  time  without  appreciably  affecting 
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the  temperature  of  the  bath,  and  that  the  trans- 
ference of  heat  occurs  more    rapidly  than  in  the 
older    method.     For    the    determination    of    the 
coefficient  of  vulcanisation,  the  combined  sulphur 
in  an  acetone-extracted  sample  is  estimated  by 
Kothe's   method   with   magnesium   nitrate;     the 
free  sulphur  in  the  acetone  extract  is  estimated 
by  Frank  and  Marckwald's   method,   but  if   the 
amount    exceeds    1%,    its    calculation    from    the 
difference  between  the  combined  sulphur  and  total 
sulphur  is  preferred.     As  the  amount  of  resinous 
matter  that  can  be  extracted  by  acetone  is  practi- 
cally unaffected  on  vulcanisation,  it  is  often  con- 
venient to  determine  the  free  sulphur  merely  by 
making  comparative  acetone  extracts  on  the  raw 
rubber  and  on  the  vulcanised  mixing  and  then, 
knowing  the  percentage  of  sulphur  added  to  the 
rubber,  to  obtain  the  figure  for  combined  sulphur 
by  difference.   Numerous  experiments  made  by  the 
Institute  lead  to  the  important   conclusion  that 
for  rubber-sulphur  mixtures  there  is  a  close  con- 
nection between  the  vulcanisation  coefficient,  the 
breaking  load,  the  stress  necessary  to  produce  an 
elongation  of  850  %,  and  the  percentage  permanent 
deformation.     As  the  result  of  an  examination  of 
various    tensile    methods    for    determining     the 
mechanical  properties  of  rubber,  the  conclusion  is 
drawn  that  the  Schopper-Dalen  machine  possesses 
marked   advantages  over  the   Schwartz  machine 
and  still  more  over  the  Breuil  apparatus.     Using 
the  Schopper  machine  with  a  standard  mixing  of 
92-5%  rubber  and  7o%  sulphur,  the  stress-strain 
curves  only  very  rarely  intersect,  and  although  the 
breaking  strength  of  Various  rings  of  a  normally 
vulcanised    rubber    may    differ    considerably    the 
curves    are    usually    coincident  ;     it    is    therefore 
possible    and    advantageous     to     determine    the 
position  of  the  stress-strain  curve  by  the  position 
of  one  definite  point  and  this  is  arbitrarily  fixed 
at  the  stress  in  kilos,  per  sq.  cm.  necessary  to  pro- 
duce an  elongation  of  850  %  ;    the  figures  for  this 
stress  are  decidedly  more  constant  than  the  final 
tensile  strength  of"  different  rings  made  from  the 
same  mixing  and  there  is  generally  a  close  relation- 
ship   between   them   and   the   coefficient   of   vul- 
canisation  of   the   rubber.     One   ring   is   usually 
sufficient   for   this   method   of    testing.     Rubbers 
which  exhibit  deviations  from  the  probable  curve 
expected  from  their  coefficient  of  vulcanisation  are 
classed  as  abnormal.     The  method  of  judging  the 
mechanical  properties  of  a  rubber  by  the  product 
of  the  breaking  load  and  the  elongation  at  break 
(Eaton  and  Grant  ham,  this  J..  1915,989)  is  regarded 
as  of  no  advantage  whatever,  because  the  position 
of  the  maximum  value  in  this  case  coincides  with 
that  of  the  maximum  tensile  strength.     A  com- 
parison of  first  latex  Hevea  rubber  with  Brazilian 
rubber  supports  the  common  view  that  the  latter  is 
more  uniform  in  its  rate  of  vulcanisation,  and  with 
the  same  coefficient  of  vulcanisation  the  latter  is 
found  to  offer  a  greater  resistance  than  the  average 
plantation  rubber  to  stretching.     Permanent  set  is 
measured  by  the  Institute  by  placing  Schopper 
rings    over   a    glass    plate    with    rounded    edges 
for  24  hours,  the  dimensions  being  such  that  the 
ring  is  stretched  to  400  %  of  its  original  length  ; 
the    permanent   set   generally    decreases  with    an 
increasing  coefficient  of  vulcanisation.     For  testing 
the  resiliency  of  rubber  an  apparatus  is  used  in 
which  a  pendulum  with  a  fall  of  205  mm.  strikes 
at  its  lowest   position   against   a  rubber  sample 
placed    vertically,    the    rebound    being   recorded 
on  a  vertical  piece  of  paper  which  rotates  about  a 
vertical    axis  ;    the   resiliency    decreases   with    an 
increased    vulcanisation    coefficient,    the    decrease 
becoming  much  more  rapid  when  the  coefficient 
exceeds    4"5.      Such     "  elastometer "     tests     are 
probably  of  considerable  value  for  examining   the 
effect  of  "fillers''  on  the  resiliency  of  rubber  but 
are  not  considered  essential  in  connection  with  raw 
rubber.— D.  F.  T. 


Patents. 

Rubber  ;   New  agents  for  accelerating  the  vulcanisa- 
tion of  and  method  of  producing  the  same. 

S.  J.  Peachey,  Stockport.     Eng.  Pat.   113.570, 
Aug.  23,  1917.     (Appl.  No.  12,085  of  1917.) 

Products  of  the  interaction  of  p-nitrosodimethyl- 
aniline  (or  its  homologues)  and  sulphur  are  used  to 
accelerate  the  vulcanisation  of  rubber.  By  heating 
the  substances  to  about  130°  to  135°  C.  a  red 
vapour  is  evolved,  which  condenses,  on  cooling, 
to  a  yellowish-red  product,  whilst  a  dark  reddish- 
brown  mass  is  left,  which  when  extracted  with 
acetone  or  chloroform  yields,  on  evaporating  the 
extract,  a  dark  brown  viscous  resin.  Both  the 
condensed  yellowish-red  product  and  the  resinous 
mass  may  be  used  as  accelerators  in  the  vulcan- 
ising process.  (See  also  Eng.  Pat.  4263  of  1914  ; 
this  J.,  1915,  368.)— C.  A.  M. 

Impregnating   fabrics  with   rubber;     Machine    for 

.     I.  S.  BIcGiehan,  New  York.      U.S.  Pat. 

l,255,192,Feb.5,1918.  Date  of  appl.,May  20,1916. 
The  impregnating  vat  containing  rubber  solution 
is  provided  with  drums  or  rollers  for  alternately 
and  transversely  bending  the  fabric  while  it  is 
passing  through  the  solution.  The  impregnated 
fabric  passes  through  a  compressing  machine 
having  spring-pressed  rollers  with  rubber  surfaces, 
geared  so  as  to  avoid  slipping,  which  press  the 
rubber  into  the  fabric  without  distortion  of  the 
threads.  The  static  parts  of  the  machine  are 
arranged  so  that  the  fabric  does  not  come  into 
contact  with  them.  The  fabric  finally  passes  through 
a  drying  or  semi- vulcanising  device. — W.  F.  F. 

Scrap  rubber  or  other  like  material  ;    Machines  for 

the  treatment  of  ,  known  as  scrap  tvashers. 

F.    Niblock,    Singapore.     Eng.    Pat.     113,876, 
May  10,  1917.     (Appl.  No.  6636  of  1917.) 

Vulcanisation  of  india-rubber  and  other  similar 
substances.  H.  Olivier,  Paris.  U.S.  Pat. 
l,256,496,Feb.l2,1918.Dateofappl.,May21,1915. 

See  Fr.  Pat,  477,204  of  1914  ;    this  J.,  1916,  644. 


XV.— LEATHER  ;  BONE ;  HORN  ;  GLUE. 


!    Gelatin  ;    Effects  of  electrolytes  on 


and  their 


biological  significance.  I.  Effects  of  acids  and 
salts  on  the  precipitation  of  gelatin  by  alcohol. 
W.  O.  Fenn.     J.  Biol.  Chem.,  1918,  33,  279—294. 

The    volume   of    alcohol   required   to   precipitate- 
gelatin  increases  with  increasing  concentration  of 
1   salts  in  the  solution.     In  the  case  of  acids  and 
,    alkali •,    the    presence    of    very    small    quantities 
:    entirely  prevents  the  precipitation  of  the  gelatin, 
I    whilst"  with    larger    quantities    the    amount    of 
alcohol  required  slowly  diminishes  as  the  concen- 
tration  of   electrolyte   increases.     The   effects   of 
j   the  ions  on  the  precipitation  of  gelatin  by  alcohol 
bear  a  general  resemblance  to  the  effects  produced 
:   on  the  viscosity,  imbibition,  and  other  properties 
I    of  gelatin.     (See  also  J.  Chem.  Soc,  Apr.,  1918.) 

— H.  W.  B. 

Patents. 

Tanning  processes.  O.  Rohm,  Darmstadt,  Ger- 
manv.  Eng.  Pat.  104,33S,  Feb.  14,  1917. 
(Appl.  No.  2197  of  1917.)  Under  Int.  Conv., 
Feb.  21,  1916.     Addition  to  Eng.  Pat,  103,827. 

Modifications  of  the  processes  of  the  principal 
patent  (this  J.,  191S,  14  a)  are  described.  Iron- 
1  aldehyde  tannage  may  be  advantageously  com- 
bined with  treatment  of  the  unhaired  hides  with 
'  neutralising  materials  or  precipitants  of  iron,  such 
j  as  alkalis,  phenols,  vegetable  tanning  materials, 
I   soap,  or  sulphides.     The  advantage  of  a  combined 
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Iron-aldehyde  tannage  may  also  be  obtained  by 
carrying  out  the  aldehyde  tannage  simultaneously 

with  or  after  the  neutralisation  of  the  leather  u  hied 
follows   the   metal   tannage.      This   also   applies   to 

ohrome  tanning.  The  use  of  mixtures  of  salts, 
t  .</..  a  mixture  of  iron  ami  chromium  chlorides,  for 
tanning  is  also  advantageous. — F.  0.  T. 

Tanning  or  tawing  by  means  of  aluminium  sally. 
0.  Rohm.  Darmstadt,  Cermanv.  Fug.  I 'at. 
110,760,  Oct  IS,  HUT.  (Appl.  No.  14,862  of 
hut. i  Under  Int.  Conv.,  Oot.  27,  1910. 
Tin:  partial  removal  of  tanning  substance  with 
the  excess  of  alum  from  the  hide  ma\  be  obviated 
by  using  an  aluminium  salt  of  a  lower  fatty  acid, 
such  as  formic  or  acetic  acid,  or  a  mixture  of  one 
of  these  adds  with  an  inorganic  aluminium  salt, 
in  place  of  alum  as  the  tanning  agent  ;  or  the  moist 
leather  coming  from  a  tanning  liquor  containing 
an  aluminium  salt  may  he  treated  with  a  solution  of 
.i  -;l|t  ,,f  a  lower  fatty  aeid.  such  as  formic  or  acetic 
add  :  or  a  salt  of  this  kind  may  be  added  to  the 
water  used  for  washing  leather  which  has  been 
tanned  with  an  aluminium  salt  and  then  dried. 

—a  a.  m. 


Tanning  of  hides  ;    Apparatus  for  the 


G. 


-].  G.  A.  R. 
Borghesani  and  G.  Stampa,  Rome.  Eng.  Pat. 
113,493,  Feb.  27,  1917.  (Appl.  No.  2924  of 
1!H7.) 

I  irsiiED  leucite  and  phosphorite  are  mixed  with 
small  quantities  of  nitre-cake  and  pyrites  ash, 
placed  in  an  electric  furnace  and  fused  at  1200° — ■ 
140CT  C.  The  product  is  removed,  cooled,  and 
ground.  The  powder  is  soluble  in  a  2  %  solution  of 
citric  acid. — J.  n.  J. 

Straw  and  other  readable  substances  ;    Treatment  of 

for  manurial  purposes.     E.   II.   Richards, 

llarpenden,  Herts.     Eng.  Pat.  113,571,  Aug.  24. 
1917.      (Appl.  No.  12,180  of  1917.) 

STRAW  is  mixed  with  chalk  and  placed  in  a  hori- 
zontal cylinder  of  wire  netting  which  can  be  rotated 
The  lower  part  of  the  cylinder  dips  into  a  trough 
containing  water  to  which  chalk  and  a  culture  of 
li.  lactis  aerogenes  and  B.  azotobaeter  have  been 
added.  The  apparatus  is  maintained  at  about 
2">  0.  and  the  cylinder  rotated  from  time  to  tame, 
fermentation  is  allowed  to  proceed  for  some  weeks 
until  the  pentosans  have  been  destroyed.  The 
mass  is  then  transferred  to  a  tank  with  a  conical 
bottom,  and  excess  of  water  and  a  small  quantity 
of  liquid  manure  are  added.     The  temperature  is 


maintained  at  26s— 80'  C.  by  means  of  a  heating 
coil  in  the  bottom  of  the  tank.  When  the  mass 
has  become  liquefied,  dry  material  from  the  first 
part  of  the  process  is  added  to  absorb  the  liquid, 
and  the  product  is  raised  by  an  endless  lift  from 
the  tank.  It.  may  be  used  as  a  manure  directly 
or  after  Biter-pressing. — J.  H.  J. 

Leather  waste  ;   Production  of  a  nitrogenous  fertiliser 

from .     R.  P.  Rose,  Pittsburgh,  Pa.     U.S. 

Pat.    1,256,643,   Feb.   5,   1918.     Date  of  appl., 
July  31,  1911. 

Leather  waste  is  hydrolysed  with  dilute  sulphuric 
acid  and  1  %  of  an  oxidising  agent  under  a  steam 
pressure  of  50  lb.  per  sq.  in. — J.  n.  J. 

H. 


D'Angelo,    Turin.    Italy.     Eng.    Pat.    113,408, 
Sept.  11,  1917.     (Appl.  No.  13,030  of  1917.) 

A  MASONRY  vat  is  provided  with  heated  pipe  coils 
in  compartments  formed  by  partitions  which  act 
baffle-plates.  The  liquor  is  circulated  over 
the  coils,  and  also  through  the  main  part  of 
the  tank,  by  means  of  a  paddle-wheel. — F.  C.  T. 

Hides  ;    Apparatus  for  treating .     J.  E.  Vorel, 

Milwaukee,  Wis.     I'.s.  Pat.  1,264,179,  Jan.  22, 
1918.     Date  of  appl.,  Mar.  0,  1917. 

A  tank  for  treating  hides  with  liquids  is  pro- 
vided with  devices  for  keeping  the  liquid  in 
motion.— F.  C.  1. 

Production  of  a  nitrogenous  fertiliser  from  leather 
waste.     U.S.   Pat.    1,255,043.     See  XVI. 


XVI.— SOILS  ;     FERTILISERS. 

Determination  of  phosphoric  acid.     Modification  of 
the    citrate    method.     Grossfeld.     See    XXIII. 

Patents. 
Fertilisers    [:     Manufacture   of 


Superphosphate  :      Process    of    making    — 

Blumenberg,  jun.,  Los  Angeles,  Cal.,  Assignor 
to  II.  F.  Stewart,  South  1'asadena,  Cal.,  F. 
Blumenberg,  New  York,  and  (I.  D.  Robertson, 
Los  Angeles,  Cal.  C.S.  Pat.  1.255,829,  Feb.  5, 
1918.     Date  of  appl.,  Oct.  10,  1917. 

Ground  calcareous  phosphate  material  is  mixed 
with  acid  hydrocarbon  sludge,  and  heated  until 
all  the  volatile  matter  is  driven  off  and  the 
residual  carbon  is  left  in  a  finely  divided  state. 
The  mass  is  then  heated  with  ground  calcareous 
phosphate  rock.  The  product  confa;ns  acid 
cilcium  phosphate,  gypsum,  and  finely  divided 
carbon,  and  has  fertilising  properties. — J.  H.  J. 


XVII.— SUGARS  ;  STARCHES  ;  GUMS. 

Plant  juices  ;  Preservation  of for  determination 

of    sugar    content.     D.     O.     Spriestersbach.     J. 
Amer.  Chem.  Hoc,  1918,  40,  431 — 130. 

The  preservation  of  sweet  juices  for  subsequent 
analysis  requires  an  agent  which  will  not  only 
prevent  fermentation  but  also  inversion,  and  at 
the  same  time  will  not  interfere  with  the  usual 
analytical  processes.  Good  results  are  obtained 
with  toluene  and  potassium  mercuri-iodide  com- 
bined, and  it  is  possible  that  mercuric  nitrate  may 
even  be  better.  A  definite  volume  of  the  juice  is 
neutralised  with  calcium  carbonate,  boiled,  mixed 
with  2  grms.  of  anhydrous  sodium  carbonate  per 
litre  and  also  with  the  preservative,  and  then  made 
up  to  the  original  volume  again. — J.  C.  W. 

Sugar  solutions  ;  A  special  "  nomon  "  for  calculating 

the  purity  of .     A.F.Blake.     Intern.  Sugar 

J.,  1918,  20,  73—78. 

In  order  to  obviate  the  calculation  involved  in 
determining  the  purity  of  mill  juices  and  other 
liquors  from  the  density  and  the  polarisation, 
the  so-called  "nomographic  reckoner"  devised  by 
H.  G.  Deming  (J.  Amer.  Chem.  Soc,  1917,  39, 
213),  which  enables  one  to  obtain  almost  instantly 
results  to  four  figures  with  an  error  of  one  unit  in  the 
last  place,  may  be  used  with  advantage.  Instead 
of  the  general  series  of  scales  as  originally  pub- 
lished, the  author  has  compiled  a  special  series 
adapted  to  the  calculation  of  the  purity  value, 
in  which  unnecessary  data  are  eliminated,  the 
exponents  expressed  clearly  with  decimal  points 
properly  placed,  and  the  ranges  set  forth  for  the 
greatest  accuracy  and  ease  of  operation. — J.  P.  O. 

White  sugar  and  molasses;    Method  for  the  manu- 
facture of .     E.  Iladdon.     Bull.  Soc.  Chim. 

de  Maurice,  1917,  8,  45 — 47.     Intern.  Sugar  J.. 
1918,  20,  88—89. 

SYRUP  is  boiled  to  grain,  and  the  resulting  masse- 
cuite  centrifuged  with  the  addition  of  a  little  poor 
after-product,  whilst  the  sugar  obtained  is  mixed 
either  with  rich  after-product  or  with  syrup  and 
allined  in  small  centrifugals.  The  after-product 
from  this  affining  treatment  is  dUuted  to  30°  B. 
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(sp.gr.  1-262)  and  sulphited,  being  subsequently 
used  as  syrup  ;  and  the  poor  after-product  from 
the  first  centrifuging  is  similarly  diluted  and 
sulphited,  being  afterwards  boiled  to  grain  and 
treated  in  crystallisers,  yielding  sugar  and  mo- 
lasses. Before  centrifuging  it,  some  molasses  at 
30° — 35°  Brix  is  added  to  facilitate  the  operation, 
and  the  second  sugar  obtained  is  mixed  with  that 
from  the  first  centrifuging,  the  whole  being  affined 
at  the  same  time  in  small  centrifugals.  This 
process  is  claimed  to  be  superior  to  so-called 
"  double  turbinage  "  in  that  the  yield  is  higher 
and  there  is  no  repeated  returning  of  after- 
products  to  increase  the  viscositv  of  the  products. 

—J.  P.  O. 


Water ;    Determination  of 


-  in  molasses  and 
other  swjar  factory  products  by  the  distillation 
method.  T.  van  der  Linden,  M.  Kauft'man,  and 
F.  Leistra.  Archief  Suikerind.  Ned. -Indie.  1917, 
25,  951—962.  Intern.  Sugar  J..  1918.  20, 
89—90. 

The  direct  determination  of  the  water  in  cane- 
molasses  by  distillation  witli  xylol  gives  very 
satisfactory  results,  provided  a  certain  rate  of 
distillation  is  observed  :  if  heating  be  prolonged 
some  decomposition  of  the  product  with  the 
formation  of  water  occurs.  It  is  necessary  to 
make  a  "  meniscus  correction  "  in  measuring  the 
volume  of  water  passing  over  (this  amounted  to 
016  c.c.  under  the  conditions  obtaining,  xylol  and 
not  air  being  above),  and  also  a  correction  for  loss 
of  water,  either  by  volatilisation  or  absorption 
by  the  liquid  distilled  (for  the  apparatus  used  this 
was  found  to  be  03  c.c).  Fifty  grms.  of  the 
sample  of  molasses  or  other  product  with  350  c.c. 
of  xylol  are  placed  in  a  copper  distillation  flask 
connected  with  an  upright  condenser,  the  lower 
end  of  which  discharges  into  a  250  c.c.  measuring 
cylinder,  graduated  to  twentieths  of  a  c.c.  Heating 
Is  so  regulated  that  about  100  c.c.  of  distillate 
passes  over  in  J  hour  ;  after  this  the  distillation 
is  accelerated,  so  that  in  the  fourth  J  hour  another 
100  c.c.  distils  over:  the  receiver 'is  removed 
immediately  when  200  c.c.  has  been  collected. 
Other  volatile  immiscible  liquids,  as  benzene, 
toluene,  kerosene,  and  mixtures  of  these,  gave 
less   satisfactory    results. — J.  P.  O. 

Acetic  acid  and  its  compounds  :    The  sugar  factory 

as    a    source    of   supply   for .     F.    Coxoii. 

Intern.  Sugar  J.,  1918.  20,  TO — 71. 

It  is  suggested  that  the  bagasse  of  cane  sugar 
factories  might  be  used  as  a  gas  producing  fuel 
in  a  standard  producer,  the  gas  being  burnt  under 
the  boilers  after  the  separation  of  its  by-products 
by  condensation  and  washing.  In  the  case  of  i 
factories  operating  with  a  surplus  of  bagasse  the 
latter  might  be  submitted  to  destructive  distillation 
for  the  preparation  of  calcium  acetate  and  acetone. 

—J.  P.  O. 

Patent. 

Cane-juice   filter:     Automatic 


-.  B.  Salinas 
y  Souza.  Assignor  to  A.  C.  Smith.  Habana.  Cuba. 
U.S.  Pat,  1.254,160,  Jan.  22.  191S.  Date  of 
appl.,Mar.  23,  1916. 

A  wide,  slightly  tapering,  rotary,  tubular  screen 
is  mounted  with  its  axis  horizontal.  Juice  is 
introduced  at  the  narrower  end,  and  the  solid 
matters  retained  by  the  screen  travel  towards  the 
wider  end  and  are  there  discharged.  The  rotation 
of  the  screen  is  effected  by  the  weight  of  the  in- 
flowing juice,  the  latter  being  delivered  into 
buckets,  a  ring  of  which  is  mounted  on  the  screen 
inside  its  narrower  end.  These  buckets  discharge 
their  contents  into  the  body  of  the  screen  when 
in  their  lowest  position. — J.  H.  L. 
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Hops  ;    Behaviour  of  the  bitter  substances  of 

during     wort     boiling.     AY.     Wollmer.     Z.     ges. 
Brauw.,  1917,  40,  372. 

The  bitter  flavour  of  hopped  wort  and  beer  is 
attributed  chiefly  to  the  a-resin,  humulone,  or  its 
transformation  products.  The  0-resin,  lupulone, 
lias  a  less  intense  flavour,  dissolves  less  readily 
in  wort,  and  has  a  much  greater  tendency  to 
separate  from  solution  with  the  proteins  coagulated 
during  wort  boiling.  Humulone  also  separates  to 
some  extent  with  the  coagulated  protein,  so  that 
the  more  of  the  latter  a  wort  contains  the  greater 
will  be  the  loss  of  bitter  flavour.  During  wort- 
boiling  both  resins  undergo,  more  or  less,  trans- 
formation into  more  soluble  products  of  intensely- 
bitter  flavour.  In  the  case  of  humulone,  the 
transformation  is  favoured  by  low  wort  acidity, 
hence  relatively  alkaline  brewing  waters  tend  to 
give  beers  of  very  bitter  flavour.  The  corres- 
ponding transformation  of  lupulone  depends  more 
on  the  presence  of  air  than  on  the  reaction  of  the 
wort.     (See  also  this  J..  1916,  648.) — J.  H.  L. 

Yeast  :  Action  of  arsenic  cotn2)ounds  on  — ■ — .  F. 
Boas.  Z.  Garungsphvsiol.,  1917,  6,  1 — 12. 
Z.  ges.  Brauw.,  1917,  40,  199. 

From  experiments  with  sodium  and  potassium 
arsenates  and  sodium  meta-arsenite  it  is  con- 
cluded that  the  sensitiveness  of  living  yeast  to- 
wards these  compounds  varies  considerably  ac- 
cording to  the  type  of  yeast  and  its  physiological 
condition  and  also  to  the  temperature,  low 
temperatures  accentuating  the  toxic  action.  Yeast 
appears  to  be  capable  of  recovering  from  the  toxic 
influence  of  quantities  of  arsenic  compounds  which 
at  first  inhibit  both  reproduction  and  fermentation. 
Sodium  meta-arsenite  retards  fermentation.  In 
media  containing  nitrogenous  nutriment  the 
initial  toxic  influence  of  arsenates  on  the  zymase 
of  living  yeast  may  become  transformed,  after 
some  hours,  into  a  pronounced  stimulating  action. 
(For  the  influence  of  arsenates  on  fermentation 
by  veast  juice  see  Harden  and  Young,  this  J., 
1911,  705.)— J-  H.  L. 

Yeast  from  thin  beers  :    Microscopic  appearance  of 

.     H.     Will.     Z.     ges.    Brauw.,     1917.     40, 

209—211,  217—220. 

Yeast  crops  obtained  in  the  production  of  bottom- 
ferrnentation  "  war-beers,"  from  worts  of  3 — 6 
gravity,  were  found  to  show  signs  of  imperfect 
nutrition.  The  yeast  deposited  in  the  young 
beers  during  storage  was  in  better  condition,  and 
might  be  used  in  pitching.  Yeast  employed  for 
such  thin  worts  should  be  periodically  refreshed 
by  cultivation  in  a  small  quantity  of  wort  of  high 
gravity. — J.  H.  L. 

-.     A. 


Beer  ;    De-ionisation  of  iron  in  wort  and  - 

Beichard.     Kolloid-Zeits.,     1917,     20,     39—46. 
Z.  ges.  Brauw.,   1917,   40,  231. 

Beer  left  in  contact  with  iron  for  24  hours  in 
presence  of  air,  reacted  positively  to  direct  tests 
for  iron  in  the  ferrous  and  ferric  states,  but  no 
longer  did  so  after  being  shaken  to  remove  carbon 
dioxide.  Subsequent  addition  of  hydrochloric 
acid  restored  the  iron  present  to  its  normal 
reactive  state.  A  similar  masking  of  small 
quantities  of  iron  in  wort  or  beer  may  take  place 
whenever  the  liquid  contains  suspended  matters, 
e.g.,  substances  coagulated  by  heating,  gluten 
particles  formed  on  chilling,  or  even  dead  yeast 
cells.  Particularly  effective  in  this  respect  are 
the  particles  which  separate  from  beer  a.>  the 
result  of  intimate  contact  with  air,  and  which  are 
often  so  minute  as  to  be  detected  only  by  their 
"  Tyndall  effect."  In  all  these  cases  dissolved 
iron    tends    to    be    adsorbed    by    the    suspensoid 
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matters,  and  thereupon  ceases  t<>  respond  to  the 
usual  testa  sxoepl  after  treatment  with  acid. 

—J.  H.  L. 

Beer :     Influence    of    shaking    on     the    biological 

stability    of .     II.    Will.     '/..    ges.    Brauw., 

1917,  40,  249     362. 

Tin:  results  of  some  experiments  on  the  effect  of 
■having  ,,n  beer  in  bottles,  indicate  that  when 
there  is  some  air  in  the  bottles  agitation  ma} 
hasten  the  appearance  of  cloudiness  or  turbiditj 
due  to  the  development  of  wild  yeasts.  In  the 
complete  absence  of  air,  shaking  appears  to  have 
little  or  no  influence  on  the  period  during  which 
the  beer  remains  bright.  -  J.  11.  L. 

Soeeaorwi  ;     Non-decomposition    of    Peligot'a 

during  alcoholic  fermentation.  Some  optical  pro- 
pertiee of  this saccharin.  II.  lVllet.  Hull.  Assoc. 
Chan.  Nucr..    1917,   34,  327 — 330. 

(  \\i:  molasses  diluted  ten-fold  was  treated  with  a 
small  quantity  of  Peligot'a  saccharin  (see  Berichte, 
1880,  13,  186)  and  fermented  by  a  quantity  of  yeast 
equal  to  that  of  the  sugar  present  ;  the  rotatory 
power  of  the  fermented  liquid  indicated  that  no 
destruction  of  the  saccharin  had  occurred.  The 
rotatory  power  of  Peligot's  saccharin  ([o]  —  +93-5, 
according  to  Peligot)  is  greatly  reduced  in  presence 
of  basic  lead  acetate-  and  even  entirely  annulled  by  a 
sufficient  excess  of  the  latter,  but  it  is  restored 
to  its  normal  value  after  acidification  with  hydro- 
chloric acid.  Contrary  to  the  statement  of 
Cuisinier,  the  rotatory  power  of  the  saccharin  is 
not  modified  in  solutions  containing  10%  of  acetic 
acid.  The  treatment  described  by  BluUer  (this  J., 
19li>.  868),  which  destroys  dextrose,  kevulose, 
glutose,  arabinose,  xylose,  and  mannose  (but  not 
ramnose),  reduces  the  rotatory  power  of  Peligot's 
saccharin  l>y  about  one-third,  or  more  if  the 
heating  is  prolonged  beyond  15  mins. — J.  H.  L. 

Wines  ;  New  methods  of  determining  the  concentra- 
tion of  hydrogen  ions  in  acid  liquid*  ;  application 

■     to- .     M.    Duboux.     J.'Chim.    Phvs.,    1917, 

15,  473-. ".01. 

Thk  methods  of  determining  hydrion  concentration 
based  on  catalysis  of  sucrose  hydrolysis  (cp.  Paul. 
this  J.,  1915,  1150),  or  of  the  decomposition  of 
ethyl  diazoacetate  (Franekel,  Z.  physik.  Chem., 
60,  202)  are  tedious  and  require  considerable  skill. 
The  second  method  is  much  more  sensitive  than 
the  first,  and  has  the  further  advantages  that  it 
ean  be  applied  to  darkly  coloured  liquids  and  at 
ordinary  temperatures.  The  hydrion  concentra- 
tion in  liquids  like  wine  and  beer  cannot  be 
calculated  from  a  single  determination  of  electrical 
conductivity  owing  to  the  presence  of  conducting 
salts.  If  the  progressive  change  in  the  con- 
ductivity of  a  wine  in  the  course  of  neutralisation 
is  investigated,  by  means  of  a  series  of  conductivity 
determinations  after  addition  of  successive  incre- 
ments of  alkali,  and  represented  as  a  curve,  the 
original  hydrioa  concentration  may  be  found 
approximately  by  a  graphical  method.  It  is 
shown,  however,  that  more  accurate  results  may 
be  obtained  by  diluting  the  wine  with  four 
volumes  of  water,  and  determining  the  con- 
ductivity before  and  after  addition  of  half  the 
volume  of  standard  alkali  required  for  neutralisa- 
tion (to  litmus  paper),  the  results  being  calculated 
with  the  help  of  certain  factors  which  are  given 
in  tables.  The  results  for  30  wines  show  an 
a\erage  error  of  5%  when  compared  with  those 
by  the  diazoacetate  method,  which  is  regarded 
as  the  best  standard.  It  is  claimed  that  deter- 
minations by  the  new  method  can  be  completed 
in  ten  minutes,  and  that  the  principles  on  which 
the  method  is  based  could  be  applied  to  other 
liquids  of   fairly   uniform   composition. — J.  H.  L. 


(•■  siioi/u  ")  ;  Yield  of  products  in  the  pre- 
paration  of  Japanese  — .  A.  Kinosbita. 
KSzyS-Kwagaku-Zasshi  (J.  ('hem.  End.,  Tokvo), 

1917.    20,    1121    -II  12. 

The  proportions  of  ingredients  employed  are  as 

follows: — soya  beans.  05  koku  ;  wheat,  ti  .".  : 
common  salt.  0"5,  and  water  10  koku  (I  koku  = 
180-39  litres).     The  beans,  when  washed,  steeped, 

and    steamed,     gain    about     an    equal    amount     in 

weight  and  volume  as  compared  with  the  original. 

The  wheat,  when  perched  and  crushed,  increases 
to  about  P8  times  its  original  volume  and  loses 
about  OTfi  of  its  original  weight.  The  mixture  of 
beans  and  wheat  is  transformed  into  "  koji,"  the 
yield  of  koji  being  about  10  by  volume  and  09 
by  weight.  The  koji  is  mixed  with  a  salt  solution 
(sp.  gr.  1143 — 1-152)  and  stirred  occasionally. 
When    the    summer    comes,    active    fermentation 

j   sets  in  and  after  one  year,  finished  "  moromi  "  is 
obtained,    its    weight    being   .So    kwan    (1    kwan 
3-75    kilos.).     This    moromi    is    pressed,    and    the 

\   liquor    is    pasteurised,    yielding    about     1     koku 
(lS0-39  litres)  of  Japanese  soy. — J.  F.  B. 

"  Shoyu-moromi  "    [Japanese    soy];     Stimulating 
actions  of  neutral  salts  on  the  enzymic  actions  of 

.     T.     Tadokoro.     Kogvo-Kwagaku-'/asshi 

(J.  Chem.  Ind..  Tokyo),  1917,  20,  1114—1124. 

The  enzymic  activities  of  Japanese  soy  have  a  very 
important  effect  on  the  formation  of  its  proper 
!  odour  and  taste  during  fermentation.  These 
activities  are  very  much  checked  by  the  presence 
of  a  large  quantity  of  common  salt,  such  as  is 
usually  added  in  the  preparation  of  the  "  shoyu." 
They  may,  however,  be  stimulated  either  by 
decreasing  the  quantity  of  salt  or  by  increasing 
the  temperature  during  fermentation.  The  author 
has  found  yet  another  method  whereby  the  in- 
hibitive  effect  of  the  salt  may  be  controlled,  by  the 
antagonistic  action  of  other  neutral  salts.  Potas- 
sium chloride,  aluminium  chloride,  calcium  chloride 
and  magnesium  chloride  are  good  antagonistic 
agents  ;  aluminium  chloride  and  calcium  chloride, 
show  a  powerful  stimulating  effect  on  amylase 
and  pepsin  in  "  shoyu-moromi."  Better  results 
are  obtained  by  using  a  mixture  of  two  or  more 
salts  together  than  with  a  single  salt.  When  the 
concentration  of  common  salt  is  3.V,  a  beneficial 
result  is  obtained  by  adding  00001 — 0002%  of 
a  mixture  of  antagonistic  salts  to  the  common  salt, 
whereby  the  enzymic  activities  of  the  shoyu- 
moromi  are  increased  by  20%. — J.  F.  B. 

Mucor  Boulard  ;    Influence  of  different  agents  on 

the  saccharifying  and  fermenting  powers  of 

[in  distilleries],  Bettinger.  Bull.  Assoc,  ('him. 
Sucr.,  1917.  34,  251—258.  (Cp.  Grove,  this  J., 
1914,  562.) 

Experiments  made  with  Mucor  Boulard  No.   5 

\    (see   Fr.    Pat.    104.001,   this   J.,    1914.    497)   have 

shown  that  the  development  of  acidity  is  greater 

the    larger    amount    of    sugar    present    and    the 

lower  the  temperature.     The  acidity  increases  also 

with  access  of  air,  for  a  time,  and  then  diminishes 

owing  to  utilisation  of  the  acids  by  the  mould  itself. 

i    Succinic  acid  is  the  only  non-volatile  acid  produced. 

i    The  volatile  acidity  is  due  chiefly  to  acetic  acid, 

I    which  appeai-s  to  be  formed  when  the  mould  is 

Submerged    but    disappears    in    surface    cultures. 

Under    industrial    conditions,    i.e.,    in    distillery 

mashes,  added  nitrogenous  matter  at  first  retards 

saccharification  but  later  this  effect  is  more  than 

i    compensated     by     acceleration     of     the     process. 

Peptone  and  asparagine  give  the  best  results  in 

respect    of   saccharification   and   fermentation   by 

I    the    Mucor.     Vegetative    growth    is    also    greatly 

promoted    by    peptone   and   to    an   almost   equal 

extent  by  asparagine  and  anunonium  phosphate, 

but   ammonium  sulphate  has  a   relatively   slight 
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effect  on  growth  or  saccharification.  The  influence 
of  added  phosphates  on  saccharification  appears 
to  depend  chiefly  on  the  nature  of  the  base  present  ; 
the  calcium  and  potassium  salts,  and  to  a  smaller 
extent  the  ammonium  salt,  accelerate  saccharifica- 
tion, wliilst  sodium  phosphate  has  scarcely  any 
effect.  Potassium  phosphate  increases  vegetative 
growth  much  more  than  the  sodium  and  calcium 
salts. — J.  H.  L. 

Pitch  :     Brewers'    .     F.    Eckhardt.     Z.    ges. 

Brauw.,  1917,  40,  273—276,  281— 284,  289—291, 
297—300,   300—309,   313—317. 

The  author  deals  at  length  with  the  characters 
required  in  a  brewers'  pitch,  the  methods  of 
examination,  the  changes  which  resin  and  pitch 
undergo  on  heating,  and  many  practical  points  in 
the  pitching  of  casks.  The  addition  of  paraffin 
wax  to  pitch  made  from  resin  and  resin-oil  improves 
the  quality  in  several  respects  ;  it  raises  the 
flash-point,  renders  the  pitch  more  fluid  at  tem- 
peratures below  that  of  the  pitch-kettle,  and  thus 
prevents  too  rapid  thickening  in  the  casks  and 
consequent  waste  of  pitch.  Paraffin  also  reduces 
the  loss  which  pitch  undergoes  on  continued 
heating.  This  loss  may  be  considerable  when  a 
large  surface  is  exposed  ;  it  is  due  to  evaporation 
of  the  more  volatile  constituents,  including  some 
of  the  resin  oil,  and  has  the  effect  of  raising  the 
softening  point  of  the  pitch  and  increasing  its 
viscosity.  It  cannot  be  entirely  prevented,  since 
the  resin  itself  undergoes  slow  decomposition  at 
the  temperatures  employed  in  pitching,  and  yields, 
amongst  other  products,  resin-oil  and  more  volatile 
substances.  For  this  reason  a  pitch  cannot  be 
completely  freed,  once  for  all,  from  volatile 
matters  likely  to  affect  the  flavour  of  beer.  If 
resin  is  heated  under  conditions  which  permit  the 
more  volatile  decomposition  products,  but  not  the 
resin-oil,  to  escape,  the  softening-point  of  the 
residual  product  becomes  lowered,  and  by  heating 
in  this  way,  say  at  about  300°  C,  old  pitch  or 
resin  itself  may  be  converted  into  a  product 
possessing  the  physical  characters  of  brewers' 
pitch  made  from  resin  and  resin-oil. — J.  H.  L. 

Xotes  on  alcohols  [in  microscopy].     Garnett.     See 
XXIII. 

Patents. 

Yeast  ;  Process  for  the  production  of  a  blended . 

J.  A.  Stevenson,  Burton-on-Trent,  Eng.  Pat. 
113.486,  Feb.  23,  1917.  (Appl.  No.  26S3  of 
1917.) 

Brewers'  yeast  is  washed  and  freed  from  bitter- 
ness and  pressed.  This  yeast  is  then  re-fermented 
in  a  grain  wort,  1  lb.  of  the  yeast  being  used  to 
2 — 21  lb.  of  wort  prepared  from  grain  of  336  lb. 
standard,  of  which  at  least  50%  should  be  malt. 
Distillers'  yeast  is  also  re-fermented  in  a  separate 
vessel  in  a  similar  manner.  After  re-fermentation, 
the  surplus  wort  is  removed  front  each  yeast  and 
the  two  yeasts  are  then  blended  in  the  proportion 
of  about  40  %  of  brewers'  yeast  to  60  %  of  distillers' 
yeast  and  finally  pressed. — J.  F.  B. 

"  Beer  "  ;     Non-intoxicating and  process   of 

brcirimi  the  same.  A.  Tladley,  Bristol.  Eng. 
Pat.  113,560,  June  16,  1917.  (Appl.  No.  8677 
of  1917.) 

A  beverage  closely  resembling  beer,  but  con- 
taining less  than  2%  of  alcohol,  is  prepared  by 
boiling  a  solution  of  glucose  or  invert  sugar,  or 
both,  with  hops  and  yeast,  cooling  the  solution 
by  means  of  refrigerators,  fermenting  with  brewers' 
yeast  at  an  initial  gravity  of  about  1016  (6  brewers' 
ib.),  cooling  by  means  of  attemperators  when  the 
gravity  has  fallen  to  about  5  lb.,  and  clarifying 
the  liquid  with  "  finings." — J.  F.  B. 


Cooling  plates  for  continuous-rectification  apparatus. 
Eng.  Pat.  105,549.     See  I. 
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Milk  ;     New     constituents     of .     III.  A     >uio 

protein,  soluble  in  alcohol.  T.  B.  Osborne,  A.  J. 
Wakeman,  C.  S.  Leavenworth,  and  O.  L.  Nolan. 
J.  Biol.  Chem.,  1918,  33,  243—251. 
When  caseinogen  is  separated  from  milk,  it  is 
usually  accompanied  by  another  protein.  The 
latter  can  be  extracted  from  the  caseinogen  pre- 
cipitate by  treatment  with  alcohol,  in  which  it  is 
readily  soluble.  The  composition  and  properties 
of  the  new  prot  e;n  are  such  as  to  differentiate  it  from 
all  known  types  of  proteins  of  vegetable  or  animal 
origin.  The  amount  present  in  milk  appears  to 
be  too  small  to  be  of  much  technical  significance. 
(See  also  J.  Chem.  Soc,  Apr.,  1918.)— H.  W.  B. 

Butter     and     margarine ;     Detection     of     artificial 

colouring  matters  in .  A.  E.  Parkes.  Analyst, 

1918,  43,  87. 
After  the  Valenta  number  has  been  ascertained, 
the  mixture  of  fat  and  acetic  acid  is  treated  with  a 
few  drops  of  dilute  sulphuric  acid  and  allowed  to 
stand  until  the  fat  has  separated.  The  lower 
acid  layer  is  coloured  in  the  presence  of  artificial 
colouring  matters  ;  red,  orange,  and  yellow  are 
the  most  common  colours  used.  Natural  butter 
fat  under  the  same  conditions  gives  a  colourless  or 
at  times  a  faint  blue  or  green  acid  layer,  the  colour 
of  which  fades  quickly. — W.  P.  S. 


Inulin  :  Degradation  of - 


■  and  of  the  "  inulides  " 


in  chicory  root.     B.  Geslin  and  J.  Wolff.  Comptes 

rend.,  1918,  166,  428—430. 
During  storage  the  inulin  and  the  "  inulides  " 
undergo  degradation,  the  inulin  being  gradually 
converted  into  the  more  complex  inulides  and 
these  being  converted  into  the  less  complex 
inulides.     (See  also   J.   Chem.   Soc,   May,   1918.) 

— W.  G. 

Cherry-kernel    oil.     Maxwell.     See     XII. 

Effects  of  electrolytes  on  gelatin  and  their  biological 
significance.  I.  Effects  of  acids  and  salts  on  the 
precipitation  of  gelatin  by  alcohol.     Fenn.  Sec  XV. 

Preservation   of  plant  juices  for   determination   of 
sugar  content.     Spriestersbach.     See  XVII. 

Patents. 

Bread;     Process     of    making .     D.     Chidlow, 

Ridgefield.  Conn.,  Assignor  to  J.  F.  and  W.  S. 
Strachan,  Montreal,  Canada.  U.S.  Pat.  1,255,292, 
Feb.  5,  1918.  Date  of  appl.,  Jan.  4,  1917. 
The  bread  is  made  from  whole  grain  by  first 
removing  the  outer  skin  of  the  grain  without 
injuring  its  germinating  property.  The  grain  is 
then  germinated,  and  whilst  still  moist  from  the 
germinating  process  is  crushed  to  form  a  dough, 
which  is  afterwards  baked. — J.  H.  J. 


Bread  ;  Process  and  machine  for  making  ■ 


D. 


Chidlow,   Ridgefield,   Conn.,  Assignor  to   J.   F. 

and  W.   S.  Strachan,  Montreal,  Canada.     U.S. 

Pat.   1,255,293,  Feb.   5,   1918.     Date  of  appl., 

June  12,  1917. 
The  bread  is  made  from  whole  grain  which  has 
its  outer  skin  first  removed  and  is  then  germinated 
in  tanks  in  presence  of  liquid,  from  which  it  is 
afterwards  separated  and  conveyed  to  crushing 
machines,  where  it  is  crushed  to  a  dough  in 
presence  of  15% — 25%  of  its  weight  of  the  liquid 
used  in  the  germinating  tanks. — J.  H.  J. 
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Aerated  waters  :  Manufacture  of .     J.  Wilson, 

Aldington,  Lanes.     Eng.  Pat.  118,642,  Apr.  17. 
1917.     [Appl.  No.  5381  of  1917.) 

Tin:  watet  to  be  aerated  is  placed  in  a  closed  tank. 
the   charging    tube   Of   which    is   perforated    at    its 

lower  end  with  a  large  number  of  holes,  ,.',  in.  in 

diameter.  The  bottom  of  the  tuhe  is  closed  by  a 
valve.  Th*e  carbon  dioxide  used  for  aerating 
escapes  slowly  through  the  small  perforations, 
the  valve  being  kept  closed  by  the  gas  pres- 
sure during  the  aeration.  When  aeration  is 
completed,  the   pressure  in  the  tank  opens  the 

valve,  and  the  water  is  discharged  through  the 
full  bore  Of  the  tube  whi<  h  is  adapted,  externally 
t.>  the  tank,  to  act  as  a  siphon. — J.  II.  J. 


XIXb— WATER   PURIFICATION  ; 
SANITATION. 

Water;  Colloid-chemical  methods  for  estimation  the 

hardness  of .  L.  Berczeller.  Biochem.  Zeits., 

1917,  84,  149—155. 

Possibly  a  method  of  estimating  the  hardness  of 
water  might  be  based  on  the  facts  that  the  surface 
tension  of  soap  solutions  is  diminished  by  addition 
Ol  alkalis,  but  increases  again  on  subsequently 
adding  small  amounts  of  calcium  or  magnesium 
salts.     (See  also  J.  Chem.  Soc.,  April,  1918.) 

— S.  B.  S. 

Vanadium  ;  Detection  of  small  quantities  of ill 

Mooter,     V.  L.  Meaurio.     Anal.  Soc.  Quim.  Argen- 
tina, 1917,  5,  185—189. 

A  >■  pI.ition  of  02  grm.  of  diphenylamine  in  100  c.c. 
of  water  in  presence  of  hydrochloric  acid  gives  a 
violet  coloration  with  aqueous  solutions  of  vanad- 
ium compounds.  The  coloration  is  unaffected 
by  the  presence  of  nitrates,  iron,  or  titanates,  and 
the  test  will  detect  the  presence  of  vanadates  in 
solutions  of  0-0002%  strength.  (See  also  J.  Chem. 
Soc,  Apr.,  1918.)— A.  J.  YV. 


XX.— ORGANIC    PRODUCTS  ;    MEDICINAL 
SUBSTANCES  ;    ESSENTIAL  OILS. 

-.    L. 


Disinfectant  action  of  quinine  alkaloids  on  pathogenic 
bacteria,  R.  Bieling.  Biochem.  Zeits.,  1918, 
85,  188—211. 

The  alkaloids  investigated  were  quinine,  opto- 
chine,  eucupine,  and  iso-<  ctyl-,  decyl-,  and  dodecyl- 
hydrocupreines.  These  have  a  specific  disinfectant 
action  on  bacilli  of  diphtheria,  splenic  fever,  and 
tetanus.  Eucupine  and  iso  cctylhydrocupreine 
are  generally  the  most  effective.  (See  also  J. 
Chem.  Soc.  May,  1918.)— S.  B.  S. 


Patents. 


Water-softening 


Water  ;  Process  of  softening  — 
apparatus.  G.  H.  Uecke,  Minneapolis,  Minn. 
r.S.  Pats,  (a)  1.255,358  and  (B)  1,255,359, 
Feb.  5,  1918.  Dates  of  appl.,  Eeb.  19  and 
Mar.  21,  1917. 

(A)  A  substance  which  has  been  used  for  water 
softening  is  regenerated  by  displacing  the  water 
in  which  it  is  immersed  by  a  rising  column  of  a 
regenerating  solution  which  is  denser  than  pure 
water.  The  regenerating  solution  is  used  at  first 
weak  and  subsequently  strong.  (B)  The  apparatus 
consists  of  a  tank  holding  the  softening  material 
and  of  a  tank  holding  a  regenerating  solution  such 
as  brine.  There  is  a  pipe  connection  from  the 
brine  tank  to  the  bottom  of  the  softening  tank,  so 
that  the  brine  may  be  applied  as  a  rising  column 
through  the  softening  material.  An  independent 
draw-off  pipe  for  the  brine  is  situated  at  the  upper 
level  of  the  softening  material. — J.  II.  J. 


Opium  alkaloids  :  Mierochsmistry  of  some 

van    Itallie   and    J.    van    Toorenburg.     Pharm. 
Weekblad,  1918.  55,  169—178. 

An  account  of  tests  applicable  to  the  alkaloids 
pseudo-morphine,  protopine,  tritopine,  eryptopine, 
laudanine,  laudanidine,  and  laudanosine.  (See 
also  J.  Chem.  Soc,  Apr.,  11118.)- A.  J.  \V. 

Ilex  paraguay enst8  [yerba  mate]  and  itsmixtureswith 
other  varieties  of  Hex  and  herbs  noi  containing 
caffeine  ;     Volwnetrio  method  of  identifying . 

A.  Sabalini.  Anal.  Soc.  Quim.  Argentina,  1917,6, 
192—198. 

The  power  of  caffeine  to  reduce  ferric  salts  is  the 
basis  of  a  volumetric  method  for  detecting  adulter- 
ation of  Ilex  paraguay ensis,  ammonium  thio- 
cyanate  being  employed  as  indicator. — A.  J.  W. 

Adonis  vernalis  ;  Examination  of  the  leaves  of . 

F.   W.  Heyl,  M.  C  Hart,  and  J.  M.  Schmidt. 
J.  Amer.  Chem.  Soc,  1918,  40,  436 — 153. 

Tincture  of  Adonis  vernalis,  or  false  hellebore, 
has  been  used  in  medicine  in  recent  years.  The 
activity  is  usually  assigned  to  a  digitalis-like 
glucoside,  "  adonidm,"  which  Merck's  factory  has 
placed  on  the  market,  obtaining  this  principle  from 
the  root,  according  to  their  latest  report.  A  large 
consignment  of  leaves,  from  Leipzig,  has  now 
been  examined.  The  tincture  is  slightly  more 
toxic  than  digitalis  tincture,  but  no  appreciable 
quantity  of  adonidm  or  any  glucoside  is  present. 
Most  of  the  toxicity  is  due  to  an  unknown  base, 
precipitable  by  phosphotungstic  acid,  whilst 
considerable  quantities  of  adonitol,  which  is  the 
pentitol  corresponding  with  ribose,  are  present  as 
well.     (See  also  J.   Chem.  Soc,  May,   1918.) 

—J.  0.  W. 

Oxcdyl  chloride  as  a  reagent  in  organic  chemistry. 
II.  Preparation  of  aromatic  acid  anhydrides. 
Reaction  ivith  alcohols.  B.  Adams,  W.  V.  Wirth, 
and  H.  E.  French.  J.  Amer.  Chem.  Soc,  1918, 
40,  424—431. 

A  very  good  method  for  the  preparation  of 
aromatic  acid  anhydrides  consists  in  adding  oxalyl 
chloride  (12  mol.)  to  a  boiling  benzene  solution 
of  the  acid  (2  mols.).  Examples  are  given. 
Just  as  phenols  react  with  oxalyl  chloride  in  the 
presence  of  pyridine  at  0°  C.  to  give  oxalates,  so 
primary  and  secondary  alcohols  give  these  esters 
in  50%  yields  on  an  average.  Tertiary  alcohols 
scarcely  react  at  all.  The  preparation  of  oxalates 
of  such  complicated  alcohols  as  benzoin  and 
piperonoin  may  therefore  be  achieved.  (See  also 
J.  Chem.  Soc,  May,  1918.)— J.  C.  W. 

Acetic,  propionic, and  butyric  odds;  Determination  of 

.     K.   I).   Crowell.     J.   Amer.   Chem.   Soc, 

1918,  40,  453—460. 

The  method  depends  on  the  fact  that  most  of  the 
butyric  acid,  and  some  propionic  acid,  can  be 
extracted  by  means  of  kerosene  after  saturating 
the  solution  with  a  mixture  of  calcium  chloride 
and  a  little  potassium  chloride.  (See  also  J.  Chem. 
Soc,  May,  1918.)— J.  0.  W. 

"  White  precipitate  "  ;   Preparation,  properties,  and 

analysts    of .     I.     M.     Kolthoff.      Pharm. 

Weekblad,  1918,  55,  208—218. 

A  comparison  of  the  methods  for  preparing 
"  white  precipitate  "  given  in  the  Dutch,  German, 
English,  Belgian,  Swiss,  and  U.S.  Pharmacopoeias. 
The  author  is  of  opinion  that  the  Dutch  method 
is  the  most  satisfactory. — A.  J.  W. 
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Brominationofp-nitrotoluenc.     Brewster.     See, III. 

Non-decomposition  of  Peligot's  saccharin  during 
alcoholic  fermentation.  Some  optical  properties 
of   this   saccharin.     Pellet.     See    XVIII. 

Disinfectant  action  of  quinine  alkaloids  on  patho- 
genic   bacteria.     Bieling.     See    XIXb. 

Notes  on  alcohols    [in    microscopy}.   Garnett.     See 
XXIII. 

Limitations  of  the  Kjcldahl  method  of  determining 
nitrogen.     Brill    and    Agcaoili.     See    XXIII. 

Patents. 

Acetic  aldehyde  [from  acetylene']  :    Manufacture  of 

.     H.    Dreyfus.   Basle,    Switzerland.     Eng. 

Pat.  105.064,  Mar.  6,  1917.  (Appl.  No.  3272  of 
1917.)  Under  Int.  Com.,  Mar.  6,  1916. 
Acetylene,  freed  from  impurities  such  as  hydro- 
gen sulphide,  hydrogen  phosphide,  and  ammonia, 
is  passed  under  an  increased  pressure  of  about  0"5 
atmos.  into  dUute  sulphuric  acid  containing  a 
.compound  of  mercury,  e.g..  the  oxide,  under  the 
following  conditions  :  The  solution  contains  be- 
tween 10  and  15  %  total  acid  and  between  1  andlO  % 
(preferably  between  3  and  6%)  of  mercury,  the 
compound  having  been  brought  completely  into 
solution  by  heating  the  liquid  ;  the  acetylene  is 
introduced  with  strong  agitation  between  25°  and 
40°  C,  slowly  at  first  until  the  mercury  compound 
precipitated "  has  become  grey  or  greyish-black,  , 
and  then  as  rapidly  as  possible,  but  avoiding  non- 
absorption  ;  the  acetaldehyde  formed  is  distilled 
off  at  intervals  by  raising  the  temperature  to  not 
above  50° — 60°  C.*;  the  temperature  is  then  reduced 
again  for  further  absorption,  and  the  process 
repeated  until  the  absorbing  power  of  the  solution 
has  diminished  considerably,  when  the  solution 
is  heated  above  60°  C.  to  distil  off  the  last  traces 
of  acetaldehyde.  The  mercury  residue  may  be 
regenerated  by  treatment  with  oxidising  agents. 
A  suitable  absorption  apparatus  consists  of  a 
cylindrical  iron  vessel,  e.g.,  of  1000 — 5000  litres 
capacity,  having  its  inside  covered  with  lead 
which  is  treated  by  heating  with  sulphuric  acid, 
and.  preferably,  an  oxidising  agent,  e.g.,  nitric 
acid,  thus  forming  a  layer  of  compounds  of  lead 
which  protects  the  lead  against  amalgamation 
with  the  mercury  and  does  not  dissolve  in  the 
absorbing  liquid.  The  stirrer  is  covered  with  lead 
treated  In  a  similar  manner.  For  heating  the 
solution,  the  apparatus  may  be  provided  with  a 
double  bottom,  with  a  tank  or  bath,  or  pipes  of 
lead  treated  as  above  may  be  introduced  into  the 
interior.  Yields  of  90 — 95%  or  more  of  acetal-  i 
dehyde  can  be  obtained  from  the  acetylene  intro- 
duced, amounting  to  5 — 10  times  or  more  the 
weight  of  mercury  compound  employed. — L.  A.  C. 

Physiologically  active  substance  and  new  compounds 
containing  nitrogen  from  ovaries,  corpus"  luteum,   i 

or  placenta  ;  Manufacture  of  new .  O.  Imray,   ' 

London.     From     Soc.     Chem.     Ind.     in    Basle,   j 
Switzerland.     Eng.  Pat,  113,311.  Feb.  13,  1917. 
(Appl.  No.  2151  of  1917.) 

Physiologically  active  hormones  can  be  extracted 
from  the  tissue  of  the  ovaries,  corpus  luteum,  or 
placenta  by  several  methods,  as  illustrated  by  the 
following  example  :  Pieces  of  human  placenta 
are  dried  in  a  vacuum  at  a  low  temperature  and 
powdered,  and  5000  grms.  of  the  product  extracted 
with  ether  or  a  similar  solvent  in  a  continuous 
extraction  apparatus.  The  solvent  is  evaporated 
off  and  phosphatides  precipitated  from  the  residue 
by  the  addition  of  four  times  its  volume  of  acetone. 
The  liquid  separated  from  the  precipitate  is  freed 
from  acetone  in  a  vacuum.  The  residue  is  mixed 
with  cold  methyl  or  ethyl  alcohol  (e.g.,  about  half  e 
litre)  and  the  insoluble  portion  (the  greater  part  of 


the  cholesterol  and  its  esters)  separated.  The 
alcohol  is  evaporated  off  from  the  nitrate  and  the 
residue  purified  by  fractional  distillation  under 
high  vacuum.  Under  a  pressure  of  006  mm.  of 
mercury,  a  mixture  of  hormones  and  cholesterol  and 
its  esters  distils  over  between  190°  and  210°  C. 
This  is  purified  by  further  treatment  with  cold 
alcohol  (e.g.,  100  c.c),  and  redistillation.  The 
product  is  a  light  viscid  oil  containing  only  carbon, 
hydrogen,  and  oxygen,  and  showing  the  typical 
reactions  of  cholesterol.  Analysis  gave  C  =8133 — 
81-62%,  H=ll-32— 11-49%.  It  is  not  soluble  in 
water,  but  is  absorbed  by  the  colloidal  aqueous 
solution  of  the  phosphatides.  The  substance 
promotes  the  growth  of  the  uterus,  of  the  ovaries, 
of  the  oviducts,  and  of  the  vagina,  and  increases  the 
secretion  of  the  mammary  glands.  The  phos- 
phatides isolated  appear  to  be  pentamino-di- 
phosphatides  ;  they  react  with  permanganate  as 
unsaturated  compounds  and  contain  nitrogen  and 
phosphorus  in  the  proportion  of  5  :  2.  They  are 
distinct  from  the  substances  extracted  from  the 
corpus  luteum  as  described  in  Eng.  Pat.  10,877  of 
1915  (this  J.,  1916,  943).— L.  A.  C. 

Quinine    group  ;     Manufacture    of   therapeutically 

valuable    compounds    of   the    .     O.    Imray, 

London.  From  Soc.  of  Chem.  Ind.  in  Basle, 
Switzerland.  Eng.  Pat,  112.974,  Jan.  29,  1917. 
(Appl.  No.  1441  of  1917.) 
An  alkaloid  of  the  quinine  group  or  a  derivative 
thereof  is  allowed  to  interact  in  molecular  propor- 
tions with  CC-diallylbarbituric  acid  or  a  CC- 
allylalkylbarbituric  acid  in  the  form  of  the  free 
acid  or  a  salt,  in  presence  or  absence  of  a  suitable 
solvent  or  diluent,  when  therapeutically  valuable 
compounds  are  produced. — F.  W.  A. 

Arsenobcnzem  derivatives  ;    Preparation  of  aqueous 

solutions  of .     A.  Mounevrat,  Paris.     Eng. 

Pat.  112,984,  Feb.  1,  1917.  (Appl.  No.  1650 
of  1917). 
Stable  aqueous  solutions  of  arsenobenzene  deriva- 
tives are  obtained  by  dissolving  their  soluble  salts 
in  aqueous  solutions  of  reducing  sugars,  such  as 
glucose  (dextrose),  laevulose,  mannose,  galactose, 
etc.,  contained  in  bottles  filled  with  nitrogen  ;  the 
solutions  are  preserved  in  sealed  capsules  in  absence 
of  light,  if  necessary  with  addition  of  local  anaes- 
thetics. The  presence  of  these  reducing  substances 
avoids  the  oxidation  of  the  arseno  compound,  with 
the  resulting  increased  toxicity.  The  use  of 
dextrose  solutions  permits  of  the  administration 
by   the   intra-muscular  method. — F.  W.  A. 

Rendering   liquids   radio-active  ;     Means  for  . 

O.  A.  Elias.  London.     Eng.  Pat.  113,483.  Feb. 
22,1917.     (Appl.  No.  2600  of  1917.) 

A  cartridge  or  other  receptacle  made  of  cotton 
or  other  absorbent  material  which  has  been  treated 
with  a  radio-active  salt,  is  rendered  impervious 
to  water  by  means  of  a  coating  of  varnish  con- 
sisting of  a  condensation  product  of  formaldehyde 
and  phenol  in  equimolecular  proportions  dis- 
solved in  alcohol.  After  stoving  for  2  hours  at  a 
suitable  temperature,  the  cartridge  is  ready  for 
introduction  into  the  bottle  of  aerated  water,  etc., 
and  is  preferably  attached  to  the  glass  tube  of  a 
siphon  bottle.  A  coating  of  fluorescent  zinc 
sulphide  may  be  applied  to  the  cartridge  to  indicate 
the  presence  of  the  radioactive  eaianation  by 
being  made  luminous. — C.  A.  M. 

Treating  liquid  [to  produce  colloidal  tungstic  oxide]  ; 

Method  of  and  apparatus  for for  curative  and 

therapeutical  purposes.     W.  S.  Simpson,   West- 
minster.     Eng.    Pat.    113,505,    Mar.    5,    1917. 
(Appl.  No.  3244  of  1017.) 
Distilled  water  or  other  liquid  is  exposed  to  the 
action  of  the  light  and  emanations  from  an  arc 
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atxuck  between  a  pair  of  knngsten  electrodes.  The 
tungsten  is  olowrj   converted  into  tungstic   oxide 

(WO  I  in  mob  a  One  state  of  division  that  it 
remains  in  permanent  saspension  in  the  liquid. 
The  apparatus  consists  ol  a  raning  in  the  lower 
part  of  which  is  a  circular  opening  bavins  walls 
extending  above  and  in-low  the  bottom  ol  the  eas- 
ing,  and    under   which    is   plated    the   are    feeding 

hanisrn  holding  the  tungsten  electrodes. 
Inside  the  casing  and  above  the  arc  is  a  hollow 
vertical  spindle  provided  at  its  lower  end  with  a 
hollow  circular  perforated  oup  and  connected  at 
its  upper  end  with  a  reservoir.  The  spindle  is 
rotated  by  a  motor  which  also  drives  a  circulating 

Sump.  The  spindle  on  being  revolved  causes  a 
ho  of  liquid  coming  from  the  reservoir  to  be 
propelled  by  centrifugal  force  againsi  the  sides 
of  the  casing  and  it  Bows  down  Forming  a  curtain 
of  liquid  directly  over  the  are.  From  the  bottom, 
the  liquid  is  pumped  back  to  the  reservoir  and  is 

oontinuonsly  circulated  until  sufficiently  impreg- 
nated, when  it  is  drawn  off.  It  may  then  be 
aerated.  A  current  of  fifteen  amperes  and  a  flow 
of  ten  calls,  per  hr.  gives  a  satisfactorv  result. 

— L.  A.  C. 

Isovaleric  arid  ;    Manufacture  of  derivatives  [esters] 

of  .     (i.    B.    Ellis.    London.     From   C'hem. 

Fabr.  von  llevden  A.-G.,  Radebeul.  Saxony. 
Kng.  Pat.  113,983,  Dec.  'J,  1916.  (Appl.  No. 
17,759  of  1916.) 

ESTERS  of  isovaleric  acid  with  hj  droxy  acids  of  the 
fattv  aeries  (<  .■■..  glycollic  acid,  lactic  acid,  or  those 
containing  an  aryl  group,  such  as  mandelic  acid) 
are  prepared  by  treating  the  Fatty  adds  with 
isovaleric  acid  (preferably  in  the  presence  of 
dehydrating  agents),  or  with  isovaleric  anhydride 
or  chloride,  or  by  treating  salts  of  isovaleric  acid 
with  the  halogen  fit  t  y  aeids  or  their  salts.  Instead 
•of  isovaleric  acid  and  its  derivatives,  hilogen- 
iso\ -leiic  aids  (especially  o-bromoisovaleric 
acid)  may  be  used.  The  esters  may  be  neutralised 
with  inorganic  or  organic  bases,  <>.</..  sodium  or 
calcium  carbonate,  morphine,  quinine,  etc. 
Method-  of  preparation  of  isovaleryl  inactive- 
mandelic  acid,  hot  li  from  isovaleric  chloride  and 
from  isovaleric  acid,  its  calcium  and  quinine  salts; 
of  isovalerylgly collie  acid,  both  from  glycollic 
acid  and  from  sodium  ehloroaeetate.  and  of 
a-bromoisovalerylmandelic  acid  are  given  as 
example.-. —  J,.  A.  ( '. 

Pharmaceutical  product  [p-benzylphenyl  carbamate]. 
\y.  Kropp.  Elberfeld,  Germany.,  Assignor  to 
Svnthetic  Patents  Co.,  New  York.  U.S.  Pat. 
1 .252, 152.Jan.8.1918.  Date  of  appl., July  21,1915. 
Renewed  Nov.  23,  1917. 

< '  vnnoNYL  derivatives  of  phenols  containing  in  the 
nucleus  a  substituent,  It,  which  has  more  than 
one  carbon  atom,  and  having  the  following  general 
formula:  R.C„n<.O.CO.R',  in  which  R'  is  00,11., R 
or  XXX',  X  ;.nd  X'  representing  hydrogen 
or  an  alkyl  group,  are  white,  practically  tasteless 
and  odourless  powders,  generally  soluble  with 
difficulty  in  water,  and  are  valuable  anthelmintic 
remedies.  p-Benzylphcnylcarbamate,  which  separ- 
ates from  alcohol  in  crystals  of  m.  pt.  144°  C.,  is 
particularly  claimed. — F.  W.  A. 

Iodine  and  iodine  compounds  [letra-iodohexamethyl- 
enetetramine]  ;    Method   and  means  for  appli/im/ 

.     (i.   B.   Pegram.   New   York.     U.S.    Pat. 

1  .255,335,Feb.  5,1918.  Date  of  appl.,June23,1917. 

Ax  addition  compound  of  iodine  and  hexa- 
metliylenetetramine  (tetra-iodohexamethylene- 

tetramine)  may  be  brought  into  solution  by  the 
addition  of  an  alkali  halide  (potassium  iodide)  to 
the  solvent.  One  part  of  tetra-iodohexamethylene- 
tetramine  and  three  to  seven  parts  of  potassium 
iodide  may  be  mixed  to  form  a  drv  tablet.— L.  A.  (_'. 


Aoetylsalicylic   acid;     Process   of   forming    methyl 

eater  of .     L.  Thorp.   Detroit,   Mich,     t'.s. 

l'at.    L.265,960,   Feb.   12,   1918.     Date  of  appl.. 
Aug.  21,  1818. 

One  equivalent  of  methyl  salicylate  and  slightly 
more  than  one  equivalent  of  acetic  anhydride  are 

heated  with  an  alkali  acetate  to  90  100°  0.  for 
10 — 20  Ill's.  :    alcohol  is  added,  and  then  hot   W&tei 

until   a  slight    permanent    turbidity   is  produced. 

The  solution  is  cooled  and  the  product  separated 
by    filtration.— U  A.  ('. 

Eihyl-isopropyl-barhiiuric  acid.  L.  Thorp,  De- 
troit. Mich.  r.s.  l'at.  1,255,951,  Feb.  12.  ltn*. 
Date  of  appl..  Jan.  20,   1917. 

Eth\  USOPROPVLBABBITOTUC      acid      (ethvliso-pro- 

pylmaloiiylurea)  (C,H,)(C,H7)C(CO-NH)  sCO,  crys- 
tallises from  water  as  snow-white  crystal-. 
m.pt.  197  — 198°  C.  It  is  readily  soluble  in  alcohol 
or  ether  ;  forms  salts  with  the  alkali  metals  which 
are  readily  soluble  in  water  ;  and  has  a  faiut  bit  I  ei 
taste.  Tin-  use  of  the  acid  and  of  its  sodium  salt 
as  hypnotics  is  claimed. — L.  A.  ('. 

Anaesthetic  bodies  and  method  of  preparing  the  same. 
Parke,  Davis,  and  Co.,  Assignees  of  L.  Thorp, 
Detroit,  Mich.,  and  E.  A.  Wildman,  Indianapolis, 
Iud..  U.S.A.  Eng.  Pat.  105,744,  Feb.  27,  1917. 
(Appl.  No.  2908  of  1917.)  Under  Int.  Con  v., 
Apr.  17,  1916. 

Ske  U.S.  Pat.  1,193,649  of  1916  ;  this  J.,  1916,  979. 

Manufacture  of  a  difficultly  soluble  complex  com- 
pound [dimetliylphcnyllnmyl  ammonium  zinc 
chloride]  from  dimethylaniline.  benzyl  chloride,  and. 
zinc  chloride.     Eng.  Pat,  104,676.     See  III. 


XXI.— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Spectral  selectivity  of  photographic  deposits.  L.  \. 
Jones  and  R.  B.  Wilse'v.  Phot.  J„  1918,  58. 
70—81. 

In  the  usual  method  of  determining  plate  speeds 
and  other  constants,  densities  are  measured 
visually.  As  the  sensitiveness  of  ordinary  print  ing 
materials  lies  chiefly  in  the  blue,  violet,  and  ultra- 
violet, if  a  negative  possesses  any  selective  colour 
absorption  its  visual  densities  will  not  correctly 
represent  its  action  when  used  for  making  prints. 
The  authors  consider  this  subject  from  the  theo- 
retical standpoint  and  suggest  two  other  methods 
of  measuring  the  various  steps  of  a  sensitometer 
strip.  The  values  obtained  by  these  when  plotted 
against  logarithms  of  exposures  lead  to  curves 
and  constants  similar  to  the  usual  "  visual  "  ones, 
but  more  nearly  representing  the  actual  qualities 
for  printing  purposes  of  the  strip  or  of  a  negative 
obtained  under  the  same  conditions  of  develop- 
ment, The  constants  are,  of  course,  different  for 
different  printing  materials  unless  they  have  the 
same  distribution  of  spectral  sensitiveness.  In  the 
first  method,  that  of  "  photographic  density," 
this  is  defined  as  being  the  logarithm  of  the  ratio 
of  the  intensities  required  to  produce  equal  effects 
in  the  same  time  on  the  printing  material  in  ques- 
tion  (a)  through  the  density  being  measured  and 
(b)  by  direct  exposure.  This  method  is  a  null  one, 
avoiding  any  effect  due  to  the  failure  of  the 
reciprocity  law  ;  it  takes  no  account  of  the  nature 
of  the  sensitiveness  curve  of  the  printing  material. 
In  the  second  method,  that  of  "  effective  printing 
density."  this  is  also  considered.  In  one  way 
of  obtaining  the  effective  printing  density  curve, 
three,  preliminary  curves  are  required,  the  usual 


224  a 


Cl.  XXII.— EXPLOSIVES;  MATCHES.     Cl.  XXIII.— ANALYSIS. 


[April  30,  1918. 


visual  sensitiveness  curves  of  the  negative  and 
of  the  printing  material  and  that  representing 
the  effect  of  printing  through  the  negative  sensito- 
meter  strip  on  to  the  printing  material : 
the  development  of  the  two  latter  must  be 
the  same.  The  combination  of  these  three  curves 
gives  the  effective  printing  density  curve  of  the 
negative  sensitometer  strip  for  the  particular  set 
of  conditions  employed.  The  colour  coefficient, 
the  ratio  of  the  photographic  gamma  to  the  visual 
gamma,  is  considered  in  some  detail. — B.  V.  S. 

Photographic  intensification  ;   Sensitometry  oj  ■ 


A.  II.  Nietz  and  K.  Huse.     Phot.  J.,  1918,  58, 
81—93. 

The  object  of  intensification  of  a  negative  is  to 
increase  contrast  for  printing  purposes,  and  as 
the  sensitiveness  of  printing  materials  is  not 
uniform  over  the  spectrum  (including  the  ultra- 
violet) the  amount  of  intensification  produced  by  a 
process  is  affectecFby  any  colour  change  that  may 
occur  in  the  image.  Taking  into  account  the  possi- 
bility of  colour  in  the  original  negative  as  well  as 
after  intensification,  tbe  authors  divide  intensifying 
processes  into  four  general  classes  according  to 
the  relationship  between  visual  and  photographic 
contrasts  before  and  after  the  process,  the  essential 
being  only  that  the  photographic  or  effective 
printing  contrast  shall  be  greater  in  the  intensified 
negative  than  in  the  original.  In  the  experimental 
work  the  methods  suggested  by  Jones  and  Wilsey 
(see  preceding  abstract)  are  adopted.  A  list  of 
twenty  intensifying  methods  is  given  and  from 
these  a  number  were  selected  as  representative 
and  examined  in  more  detail  as  to  both  visual 
effect  and  photographic  effect.  They  include  four 
mercury  bleaching  methods  with  various  blackening 
agents,  Piper's  chromium  intensifier,  two  ferri- 
cyanide  bleaching  methods  with  sodium  sulphide 
to  blacken,  Desalme's  copper  chloride-sodium 
stannite  process,  and  a  permanganate-hydrochloric 
acid-sodium  stannite  process.  A  number  of  data 
and  curves  are  given,  but  it  is  noted  that  these 
refer  only  to  the  sensitive  materials  used  and  the 
particular  method  of  development  of  the  negative, 
since  the  effect  is  dependent  not  only  on  the 
intensifying  process  and  the  printing  material,  but 
also  on  the  character  of  the  original  negative 
deposit.  For  a  similar  reason,  also,  certain  inten- 
sifiers  were  not  examined,  as  they  are  not  practicable 
on  the  emulsion  used.  Colour  coefficients  of 
various  intensifiers,  the  degree  of  increased  con- 
trast (i.e.,  the  ratios  of  photographic  gammas  of 
intensified  and  original  negatives),  and  similar 
factors  are  also  considered. — B.  V.  S. 


Scattering    media  :     Behaviour    of 


in    fully 


diffused  light.  H.  J.  Channon,  F.  F.  Ren  wick, 
and  B.  V.  Storr.  Proc.  Roy.  Soc,  1918,  A,  94, 
222—227.  Phot,  J.,  1918,  121—134. 
The  paper  deals  with  the  relationships  existing 
between  the  amount  of  diffuse  light  incident  on  a 
sheet  of  diffusing  medium,  that  part  of  it  whl  h  is 
rejected  (i.e.,  returned  in  opposite  directions  to  the 
incident  light),  that  which  is  absorbed,  and  that 
which  is  transmitted,  including  the  case  when  the 
source  of  light  is  a  sheet  of  diffusing  medium  in 
contact  with  the  sheet  being  examined.  A  mathe- 
matical solution  of  the  problem  is  presented  and 
experimental  data  are  given  in  support  of  th,e 
theoretical  deductions. — B.  V.  S. 

Patents. 

Chemical   substances    [developers,    etc.]    for   use   in 

photography  ;      Preparation    of .        A.      de 

Brayer,  Paris.  Eng.  Pat,  105,920,  Apr.  24, 
1917.  (Appl.  No.  5732  of  1917.)  Under  Int. 
Conv.,  Apr.  25,  1916. 

In  order  to  indicate  when  deleterious  substances 


such  as  developers,  fixers,  etc.,  have  been  com 
pletely  removed  from  photographic  plates,  paper 
etc.,  by  washing,  a  suitable  dye  is  incorporated 
with  the  substance.  This  dye  colours  the  film 
and  the  last  traces  of  colour  disappear  only  with 
the  last  traces  of  the  substance.  The  mixture  is 
prepared  as  a  paste  by  grinding  together  with  a 
viscous,  water-soluble  substance  such  as  glycerihpr 
a  solution  of  sugar,  glucose,  or  alkali  silicate.      ^ 

— B.  V.  S. 


Coloured    pictures ;     Production    of 


W.    F. 


Fox,    Whitestone,    N.Y.,    Assignor    to    Natural 

Color    Pictures    Co.,    New    York.     U.S.     Pat, 

1,256,675,  Feb.  19,  1918.     Date  of  appl.,  Jan.  13, 

1917. 

Two  colour-selection  negatives  are  used.     A  print 

is  made  from  one  of  them  and  toned  bluish-green 

with    Prussian    blue.     A    second    print    from    the 

other  negative  is  superposed  on  the  same  surface 

in  register  with  the  first  and  toned  yellow  with  a 

uranium  salt  or  a  uranium  salt  and  a  basic  dve. 

— B.V.S. 

[Photographic]  developing  composition.  T.  J. 
Brewster,  Chester,  Pa.  U.S.  Pat.  1,255,508, 
Feb.  5,  1918.     Date  of  appl.,  Feb.  25,  1915. 

See  Eng.  Pat.  9331  of  1915  ;   this  J.,  1916,  907. 


XXII— EXPLOSIVES  ;  MATCHES. 

Reaction    of   aromatic    nitro    compounds.     Olivier. 
See  III. 

Patent. 

Initial  igniter.    [X itropentaerythritol  and  leadazide.) 

O.    Matter,    Troisdorf,    Assignor    to    Vereinigte 

Koln-Rottweiler    Pulverfabriken,    Berlin,    Ger- 

.rnany.     U.S.    Pat.     1,254,147,    Jan.    22,    1918. 

Date  of  appl.,  Apr.  17,  1913. 

See  Fr.  Pat,  451,925  of  1912  ;  this  J.,  1913,  674. 


XXIII— ANALYSIS. 

Alcohols     [in     microscopy] ;     Notes    on 


Garnett,     Pharm.    J..    1918,    100,    127 


H. 


Absolute  alcohol  exposed  to  the  air  for  a  few 
days  will  absorb  several  per  cent,  of  moisture, 
which  may  seriously  impair  its  usefulness  for 
dehydrating  purposes.  A  rapid  method  of  detect- 
ing such  deterioration  is  to  mix  the  alcohol  with 
pure  oil  of  cedarwood,  Juniperus  virginiana  (not 
the  so-called  thickened  oil  used  for  immersion 
lenses)  ;  absolute  alcohol  will  mix  in  all  proportions 
without  cloudiness.  Alcohol  of  98'2%,  which  is 
sufficiently  strong  for  most  purposes,  also  mixes 
without  cloudiness  at  155°  C,  but  if  the  tem- 
perature is  lowered  only  1°  turbidity  is  produced. 
Alcohol  which  has  fallen  below  this  standard  of 
strength  may  be  made  practically  anhydrous, 
without  distillation,  by  adding  a  small  quantity 
of  powdered  calcium  carbide  and  leaving  it  for  a 
few  days  in  a  warm  place  ;  the  disagreeable  odour 
of  alcohol  treated  in  this  way  may  be  eliminated 
by  shaking  with  a  trace  of  potassium  perman- 
ganate. Ethyl  alcohol  may  be  substituted  for 
methyl  alcohol  in  certain  staining  solutions,  e.g., 
Delafield's  hematoxylin  stain,  but  for  others,  such 
as  Le' simian's  blood  stain,  methyl,  alcohol  appears 
to  be  indispensable.  Terpineol,  Ci„H15OH,  has 
valuable  properties  as  a  clearing  agent  and  may 
with  advantage  replace  oil  of  bergamot  and  oil  of 
cloves.  Where  desirable,  for  rapid  penetration,  it 
may  be  diluted  with  a  little  xylene. — J.  H.  L. 
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Nitrogen  :    Limitations  of  the  Kjeldahl  method  of 

determining .     H.  C.  Brill  and  F.  Agcao'.h. 

Philippine  J.  8cL,  1917.  12  a.  261  266. 
Tin:  Kjeldahl  method  of  detennining  nitrogen  gi\  ea 
low  results  with  pyridine,  piperidine,  quinollne, 
Isoquinoline,  hydroxyqumofihe,  pyrrole,  and  in 
•  i  .i-.  -  with  nicotine,  apparently  owing  to  the 
formation  of  sulphonic  derivatives  which  resist 
decomposition.  In  the  case  of  most  of  these 
compounds  it  is  not  possible  to  obtain  the  theoret- 
ical quantities  of  ammonia  even  i>>  increasing  the 

period  of  heating  to  10  hours,  anil  using  potassium 

sulphate    with    different    quantities    of    mercuric 

oxide.  In  the  ease  of  pyridine,  however,  good 
results  may  be  obtained  by  the  Gunning-Arnold 
modification  by  continuing  the  heating  for  a 
considerable  time  after  the  solution  becomes 
dear.  When  mercury  is  used  it  is  necessary  to 
precipitate    it    subsequently    as    sulphide,    since 

otherwise  loss  of  nitrogen  ma\   occur  owing  to  the 

difficulty  of  decomposing  the  ammonium  mercury 

compound.     If    sodium    sulphate    be   substituted 
for  potassium  sulphate  in  the  digestion,  the  results 
too  low.-    C.  A.  M. 


Chloridee ;    Titration  of 


by  Volhard's  method. 

I.     M.     Kolthoff.     '/..    anal,  '('hem.,     1917,     56, 

568—576. 

Wiikn  chlorides  are  precipitated  in  nitric  acid 
solution  by  an  excess  of  silver  nitrate,  the  precipi- 
tate absorbs  about  0-7%  equivalent  of  silver,  and 
a  corresponding  correction  should  be  made  when 
using  Volhard's  method.  To  obtain  a  sharp  end- 
point.  the  mixture  of  chloride  and  an  excess  of 
silver  nitrate  should  be  diluted  to  a  definite 
volume,  shaken,  the  precipitate  allowed  to  settle. 
and  the  excess  of  silver  then  titrated  with  thio- 
cyan.it. ■  solution  in  an  aliquot  portion  of  the  clear 
liquid  ;  the  above-mentioned  correction  must  be 
applied.  Satisfactory  results  may  also  be  ob- 
tained if  the  titration  is  interrupted  at  the  first 
change  in  colour  of  the  indicator  ;  the  mixture 
is  then  stirred  until  the  precipitate  has  collected 
together,  and  the  titration  completed.  Addition 
of  ether  or  other  immiscible  liquid  is  not  recom- 
mended.— \V.  P.  S. 

Phoephoric  acid.  Determination  of  .  Modi- 
fication of  the  citrate  method.  J.  Grossfeld. 
'/.  anal.  Chem.,  1918,  57,  28—33. 
Tm-;  hydrochloric  acid  solution  of  the  sample 
(fertiliser,  ash,  etc.)  is  treated  with  an  excess  of 
ammonium  oxalate  solution,  a  few  drops  of  methyl 
orange  solution  are  added,  and  saturated  am- 
monium acetate  solution  is  run  in  until  the  colour 
of  the  indicator  changes  from  red  to  yellow.  The 
mixture  is  diluted  to  100  c.c.  mixed,  filtered 
through  a  "  kies.-lguhr"  filter  (this  J.,  1916,  1105), 
an  aliquot  portion  of  the  filtrate  is  treated  with 
5  c.c.  of  20  °o  citric  acid  solution,  and  the  phos- 
phoric acid  is  precipitated  in  the  usual  way  as 
ammonium    magnesium   phosphate. — W.  P.  S. 

Hydrocyanic  acid;    Detection  and  determination  of 

small  quantities  of  .     I.   M.   Kolthoff.     Z. 

anal.  Chem.,  1918,  57,  1—15. 
Thk  sensitiveness  of  the  various  tests  for  hydro- 
cyanic acid  is  as  follows,  expressed  in  mgrms. 
<N  per  lit ri-  of  solution  :  Prussian  blue,  2  ;  ferric 
thioevanate,  01  ;  picric  acid,  1  ;  guaiacum, 
0001:  phi-nolphthalein,  0  05;  silver,  0-03) 
iodine-starch.  01.     (See  also  this  ,T.,  1918,   122  a.) 

W.  P.  s. 

Tungsten  ;  Colorimetric  estimation  of .  Travers. 

Comptes  rend..  191s.  166,  116. 
I  the  colorimetric  estimation  of  tungsten  by 
titami-  chloride,  the  solution  should  not  contain 
more  than  Ul  grm.  of  the  metal  in  UMi  c.c.  and 
its  acidity  should  not  exceed  .V/10.  Vanadium, 
phosphorus,  and  molybdenum  must  be  removed 
before  the  method  can  be  used.  (See  further  J. 
-     ..   .May.   1918.)— VY.  <■• 


Thorium  :    O.riiti metric  determination   of 


pre- 


cipitated as  oxalate.  !•'.  A.  Gooch  and  M.  Ko- 
bayashi.  Amer.  .1.  Sci.,  1918,  45,  227—230. 
Thorium  may  be  determined  by  titrating  it> 
oxalate  with  permanganate  solul  ion.  The  t  barium 
oxalate  should  be  precipitated  by  adding  the 
thorium  salt  solution  to  the  oxalic  arid  solution; 
in  the  reverse  procedure,  there  is  a  tendency  to 

the  formation  of  basic  thorium  compounds. 
•  specially  in  hot  solutions,  and  the  titration  results 
are  less  reliable.  (See  also  J.  Chem.  Soc.,  .May, 
1918.)— \Y.  P.  S. 

Effect  of  low-temperature  oxidation  on  the  hydrogen 

in  coal  and  the  chaiaje.  in  weight  of  coal  on  drying. 
Katz  and  Porter.     See  IIa. 

Compressibility  of  natural  gas  and  its  constituents. 
with  analyses  of  natural  gas  from  SI  cilia  in  the 
United  States,     Burrell  and  Robertson.   See  U.K. 

[Determination  of]  calorific  value  of  petrol.     Blount. 
See  Ha. 

Determination  of  sulphur  in  petrol.  Blount.  See  IIa. 

Comparative    values   of  coke-oven    benzols.     Haigh 
and  Lamb.     See  III. 

Reaction  of  aromatic  nitro   compounds.        Olivier. 
See  III. 

Determination  of  sulphur  in  pyrites.     Karaoglanow 
and  others.     See  VII. 

Determination  of  chlorides  and  hypochlorites.    Rupp. 
See  VII. 

Determination  of  hypobromite  and  bromatc.  ^  or 
hypoiodite  and  iodate,  in  mixtures.  Rupp.  See  VII. 

Determination   of  iodates  in   presence  of  bromates. 
Hupp.     See  VII. 

Antimony  dioxide.     Von.  Szilagyi.     See  VII. 

Estimation  of  proportions  of  quartz,  tridymite.  etc., 
in  silica  bricks.     Scott.     See  VIII. 

Le    Chatelier's    boiling    test   for    Portland    cement. 
Hattori  and  Fujisawa.     See  IX. 

Analysis  of  copper.     Woodcock.     See  X. 

Determination  of  lead  as  phosphate  and  its  separation 
from  antimony.     Vortmann  and  Bader.     See  X. 

Modified  acetic  acid  reagent  for  Valenta  tests  [of  fatly 
oils].     Parkes.     See  XII. 

Testing  of  rubber.     Van  Rossem.     See  XIV. 

Preservation    of  plant  juices  for   determination    of 
sugar  content.     Spriestersbach.     See  XVII. 

Determination  of  water  in  molasses  and  other  sugar 
factory  products  by  the  distillation  method.  Van 
der  Linden  and  others.     See  XVII. 

De-ionisation  of  iron  in  wort  and  beer.     Reichard. 
See  XVIII. 

New  methods  of  determining  the  concentration  of 
hydrogen  ions  in  acid  liquids,  applicable  to  wi>ies. 
Duboux.     See  XVIII. 

Detection    of  artificial   colouring   matters    in    butler 
or  margarine.     Parkes.     See  XIXa.. 

Colloid -chemical  methods  for  estimating  the  hardness 
of  water.     Berc/.eller.     See  XIXb. 

Detection  of  small  quantities  of  vanadium   in  water. 
Meaurio.     Sec  XIXb. 

Microeliemistry    of    some    opium    alkaloids.     Van 
Itallie  and  Van  Toorenburg.     See  XX. 

Volumetric  method  of  identifying  Her  paraguayensis 
and  its  mixtures  with  other  varieties  of  Her  and 
herbs  not  contain  ing  caffeine.     Sabatini.    See  XX. 
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Determination    of    acetic,    propionic,    and    butyric 
acids.     Crowell.     See  XX. 

Patents. 
Metals  ;    Machine  for  testing  the  hardness  of 


D.     Chattawav,     Farslev,     Yorks.     Eng.     Pat. 

114.120,   Dec.  "8,    1917.  "  (Appl.   Xo.    18,215   of 

1917.) 
The  specimen  to  be  tested  is  mounted  on  a  table 
forming  the  head  of  a  vertical  screwed  spindle, 
so  that  it  may  be  adjusted  vertically.  The  hard- 
ened ball  which  is  forced  against  the  article  to  be 
tested  is  mounted  on  a  spindle  sliding  vertically 
in  an  arm  projecting  horizontally  from  the  upright 
standard  of  the  machine,  and  the  spindle  is  at- 
tached to  one  end  of  a  lever  fulcrumed  on  a  knife 
edge.  The  other  end  of  the  lever  is  connected 
by  a  vertical  link  to  the  short  arm  of  the  main 
beam  of  the  machine,  which  rests  horizontally  on 
a  knife  edge  at  the  top  of  the  upright  standard. 
A  weight  is  adapted  to  be  moved  along  the  beam 
by  means  of  a  suitable  hand  wheel  and  screw,  so 
that  the  load  on  the  ball  may  be  increased  uniformly 
from  zero  to  a  maximum.  The  hardness  of  the 
specimen  is  estimated  from  the  diameter  of  the 
indentation  produced  in  it. — W.  P.  F. 

Hardness-testing  machine.  F.  L.  Morse.  Ithaca, 
X.Y.  U.S.  Pat.  1,255,913,  Feb.  12,  1918.  Date 
of  appl.,  June  26,  1914. 
Is  a  machine  for  measuring  hardness,  the  lower 
abutment  for  supporting  the  specimen  is  mounted 
in  a  recess  in  a  frame  and  supported  by  a  spiral 
spring.  An  indenting  tool  to  which  pressure  is 
applied,  is  mounted  so  as  to  slide  in  the  upper 
part  of  the  frame.  The  upper  and  lower  portions 
of  the  frame  are  connected  by  guide-bolts,  one  of 
which  is  hollow,  and  a  cylinder  connected  rigidly 
to  the  spring-pressed  abutment  slides  within  the 
bolt.  A  piston  fitting  in  the  cylinder  is  carried 
by  the  indenting  tool  so  that  the  relative  move- 
ment of  the  piston  in  the  cylinder  is  a  measure 
of  the  indentation  produced  in  the  specimen. 
The  cylinder  contains  a  heavy  liquid  at  the  bottom 
and  a  lighter  liquid  at  the  top,  and  a  measuring 
gauge  is  connected  to  the  heavier  liquid  to  indicate 
the  displacement.  Another  indicating  device  is 
provided  to  measure  the  movement  of  the  abut- 
ment relatively  to  the  frame,  which  is  proportional 
to  the  force  exerted  on  the  specimen.— W.  F.  F. 

Laboratory  [steam-generating]  apparatus.  K.  P. 
McElrov,  Washington,  D.C.  U.S.  Pat.  1,254,048, 
Jan.  22,  1918.  Date  of  appl.,  May  16,  1917. 
Water  is  constantly  supplied  to  a  receptacle 
closed  at  the  bottom  and  having  a  concentric 
vertical  overflow  tube,  the  inlet  of  which  is  near  the 
top  o"  the  receptacle.  A  tube  extends  horizon- 
tally from  the  bottom  of  the  receptacle  and  has  two 
substantially  right-angled  bends  in  a  vertical 
plane,  so  that  its  free  end  is  inclined  slightly 
upwards  at  such  a  height  that  the  water  level  is  in 
this  part  of  the  tube.  Heat  is  applied  by  a  burner 
to  the  water  in  the  inclined  tube  and  the  steam 
esc   pes  at  the  open  end. — W.  F.  F. 

Filter-funnel.     F.  S.  Hawken,  St.  Louis.  Mo.    U.S. 

Pat.   1,257,956,  Feb.  26,  1918.     Date  of  appl., 

Apr.  30,  1917. 
In  a  filtering  funnel  the  upper  part  of  the  interior 
surface  of  the  cone  is  smooth  so  that  the  filter 
paper  adheres  to  it,  and  the  lower  part  of  the  cone 
is  made  with  thinner  walls  so  that  an  internal 
shoulder  is  formed  at  the  junction.  The  lower 
part  is  roughened  internally  and  provided  with 
grooves  and  projections  just  below  the  shoulder. 

— W.  F.  F. 

Radiation  pyrometers.  A.  Hilger,  Ltd.,  and  T.  R. 
Merton,  London.  Eng.  Pat.  113,865,  Mar.  31, 
1917.     (Appl.  Xo.  4686  of  1917.) 


Patent  List. 

The  dates  given  in  this  list  are,  in  the  case  of  Applications  for 
Patents,  those  of  application,  and  in  the  case  of  Complete  Speci- 
fications accepted,  those  of  the  Official  Journals  in  which  the 
acceptance  is  announced.  Complete  Specifications  thus  advertised 
as  accepted  are  open  t}  inspection  at  the  Patent  Office  immediately, 
and  to  opposition  within  two  months  of  the  date  given. 

I.— GEXERAL;     PLANT;    MACHINERY. 

Applications. 

Brownell.  Apparatus  for  drying,  etc.,  materials. 
5629.     Apr.  2.     (U.S.,  Apr.  6.  1917.) 

Donald.     Kilns.     6233.     Apr.  12. 

Gieve.  Device  for  blending  or  mixing.  6172. 
Apr.   11. 

IiOnsdale.  Xon-conducting  composition  for  in- 
sulating pipes,  etc.,  in  chemical  works.  5919. 
Apr.  6. 

Ransom e  and  Maries  Bearing  Co.,  and  Maries. 
Grinding  machines.     5651.     Apr.  3. 

Schar.  Grinding-mills.  6305.  Apr.  13.  (Switzer- 
land, May  3,  1917.) 

Complete  Specifications  Accepted. 

105  (1917).  Van  Musschenbroek.  Drying  wet 
or  waterv  materials,  especiallv  fruits  and  vege- 
tables.    (114.442.)     Apr.   17. 

5915  (1917).  Major.  Distillation  or  evapora- 
tion of  liquids.      (114,353.)     Apr.   10. 

8697  (1917).  Kirkham,  Hulett.  and  Chandler, 
and  Hersey.  Apparatus  for  effecting  intimate 
contact  between  liquids  paid  gases.  (114,370.) 
Apr.  10. 

11,459  (1917).  Yan  Iterson  and  Kuypers. 
Cooling-towers  of  reinforced  concrete.  (10S.S63.) 
Apr.   17. 

17,974  (1917).  Braam.  Apparatus  for  use  in 
preparing  solutions  of  gases.     (111,858.)     Apr.  17. 

II.— FUEL;     GAS:      MINERAL     OILS     AXD 

WAXES  ;   DESTRUCTIVE   DISTILLATION  ; 

HEATIXG  ;   LIGHTING. 

Applications. 

Allgem.  Ges.  f.  Chem.   Ind.     6067.     See  III. 

Beswick.  Gas  generators  or  producers.  5974. 
Apr.  S. 

Cross,  and  Latham,  Harris,  and  Co.  Treating 
or  refining  petroleum.     5704.     Apr.  3. 

Davis.  Coke-ovens,  and  carbonisation  of  coal. 
5597.     Apr.  2. 

Freear  and  Schauermanii.  Liquid  fuel.  5805. 
Apr.  4. 

Harger.     5594.     See  VII. 

Helps.  Manufacture  of  a  producer-gas  for 
lighting,  heating,  and  power.     5701.     Apr.  3. 

Pearson  and  Son,  and  Smith.     6280.     Sec  III. 

Rew.     Retorts  for  gas  production.  6077.  Apr.  10. 

Rew.     Retorts.     6313.     Apr.   13. 

Simpson.  Heating  flues  of  chambered  ovens  or 
retorts  for  producing  gas  and  coke  or  fuel.  6230. 
Apr.   12. 

Ten  Bosch.  Removing  water  from  peat.  5692. 
Apr.  3.     (Holland,  Feb.  21.) 

'Walker.  Gas-generating  and  heating  apparatus. 
5736.     Apr.  4. 

West  and  Wold.  Charging  retorts  or  chambers 
for  destructive  distillation  of  carbonaceous 
materials.     5788.     Apr.  4. 

Complete  Specifications  Accepted. 

4873  (1917).  Dreffein  and  Flinn.  Gas-pro- 
ducing and  consuming  plants.    fll4,474.)   Apr.  17. 

5037  (1917).  Macintosh  and  Hunt.  Manufac- 
ture of  coal  gas,  etc.     (105,563.)     Apr.  17. 

5272(1917).  Euler.  Gas  generators.  (114,491.) 
Apr.  17. 

8789  (1917).     Anderson.     See  III. 

16,290(1917).  Thuman  (Chrisman).  Gas  wash- 
boxes.      (114,397.)     Apr.   10. 

19.019  (1917).  Boorne.  Wet  carbonising  ap- 
paratus and  process.     (114,603.)     Apr.  17. 
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III.— TAR  AND  TAR   PHODl  ( TS. 
Applications. 

Ulgem.   Gftss.    f.   Cheiu.   Industrie.     Continuous 

and  uiiiforrn  treatment  of  hvdrocarbons  with 
sulphurous  arid.  0007.  Apr.  9.  (Gcr.,  Mar.  21, 
1017.) 

Pearson  and  Son.  and  Smith.  Treatment  of 
coal-tar  pitch,  etc..  for  production  of  fuel.  0280. 
Apr.   13. 

Thorp  and  Thorp.  Rifining  benzol,  etc.  6300. 
Apr.    13. 

Complete  Specifications  Accepted. 

3948  (1017).  Thompson  (Rcilly).  Process  and 
apparatus  for  distilling  coal  tar  or  the  like. 
(114,453.)     Apr.   17. 

8780(1917).  Anderson.  Carbonisation  of  pitch. 
>n  1,871.)     Apr.  10. 

IV.— COLOURING    MATTERS  AND   DYI-'.s. 

CoMPLETK   SP1  -CIFICATIOX    ACCEPTED. 

1120  (1017).  Imray  (Soc.  Chem.  Industry  in 
1:  isle).  Manufacture  of  disazo  dvestuffs  for  wool. 
ill  1,839.)     Apr.    10. 

V.— FIBRES;     TEXTILES;     CELLULOSE; 
PAPER. 

Applications. 

Chambers  and  Hammond.  Machines  for  wash- 
mi:  flocks,  rags,  etc.     5040.     Apr.  8. 

Chambers  and  Hammond.  Treatment  of  wool- 
scourinsr.  etc.,  liquors  containing  grease  or  oil. 
0005.     Apr.   9. 

oey,  and  Latham,  Harris,  and  Co.    Treating 
shoddv  refuse  from  cotton  waste.     5050.     Apr.  3. 

('roll.  -Manufacture  of  waterproof  paper,  etc. 
6161.     Apr.  11. 

Johnston  and  Sutherland.  Dcgumming  or 
cleansing  stalk  nbres.     0217.     Apr.   12. 

Mond.  Means  for  doping  aeroplane,  etc.,  fab- 
rics.    .Mil!'.     Apr.  2. 

Zdanowich.  Manufacture  of  cellulose  acetates. 
5952.     Apr.  8. 

Complete  Specifications  Accepted. 

1248  (1017).  .  Berglind.  Apparatus  for  washing 
and  airing  cellulose  and  like  fibrous  materials. 
(11  1.150.)     Apr.  17. 

4991  (1917).  Wallace,  Marshall,  Brown,  and 
Bertrams,  Ltd.  Removing  esparto,  etc.,  from 
stationary  digesters  and  the  like.  (111,318.) 
Apr.    10. 

6406(1917).  Williams.  Waterproofing  compo- 
sition for  textile  materials,  etc.    (114,494.)  Apr.  17. 

VL— BLEACHING  ;  DYEING;  PRINTING; 
FINISHING. 

Applications. 

Larivei.  Textile-yarn  lustreing  machines,  0010. 
Apr.  9.  • 

Larivei.  Machinery  for  dyeing,  etc.,  textiles. 
0017.     Apr.  9. 


VII.— ACIDS;    ALKALIS:    SALTS: 
M ETA  LLIO   ELEME  NTS. 

Applications. 


NON- 


Craig.     5053.     See  X. 

Darrasse.  Catalyser  for  production  of  ox>- 
chloride  of  carbon,  etc.  6062.  Apr.  0.  (Er., 
Apr.    23,    1017.) 

Ilarger.  Manufacture  of  hydrogen.  5594. 
Apr.  2. 

II  cap  and  Newbery.  Manufacture  of  anhydrous 
chlorides.     5590.     Apr.  2. 

Masted.  Synthetic  production  of  anuuonia. 
5741.     Apr.  4. 

Partington  and  Rideal.  Oxidation  of  ammonia. 
0112.     Apr.   10. 


1  *.i  — moiv.  I'tilisation  of  nitre  rake.  0003. 
Apr.   8. 

Taliani.      ( 'atal\  tie-  oxidation  of  ammonia.    5979, 

Apr.  8. 

Titan  Co.  Akties.lskab.  Titanium  products. 
6111.      Apr.   10.      (Norway.   May   24,    1017.) 

Wyld.  Apparatus  for  distilling  or  treating 
ammoniaeal  liquors,   etc.     0122.     Apr.    10. 

Complete  Specifications  Accepted. 

50S3.   (1917).     Dreyfus.     See  XX. 

0009  (1917).  Potter  and  Co.,  and  Potter.  Manu- 
facture of  sulphate  of  soda  from  chrome  residues. 
(114,501.)     Apr.   17. 

0551   (1917).     Comment.     See  XIII. 

7213  (1017).  Norsko  AkticseLskab  for  Elektro- 
kemisk  Industri.  Manufacture  of  titanic  acid. 
(10S,S50.)     Apr.   17. 

VIII.— GLASS  ;     CERAMICS. 
Applications. 
Calcott,  Pickard,  Sherlock,  and  Smith.    Cement 
for    repairing    ceramic    articles,    glassware,    etc. 
5821.     Apr.  5. 

Levi.     Refractory  substances.    5592.     Apr.  2. 
Mississippi     Glass     Co.     Light-refracting 
.-i71.->.     Apr.  3.     (U.S.,  Aug.  i7,  1017.) 

IX.- BUILDING    MATERIALS. 
Applications. 

Bravin.     Concrete.     5884.     Apr.  5. 

Hickson.  Cement  and  process  of  manufacturing 
same.     5725.    Apr.  3. 

Kelsev.  Waterproof  preparation  for  roofing, 
etc.     0218.     Apr.   12. 

Complete  Specification  Accepted. 

8298  (1917).  Scarlett.  Cement.  (111.527.) 
Apr.    17. 

X.— METALS  ;     METALLURGY.     INCLUDING 
ELECTRO-METALLURGY. 

Applications. 

Amiable  and  Janson.  Treatment  of  ores  and 
mixtures  containing  scheelite.     5723.     Apr.  3. 

Annable  and  Janson.  Extraction  of  tin  from 
its  oi'es.     5858.     Apr.  5. 

Coles.  Rendering  aluminium  and  its  alloys 
more  durable.     5710.     Apr.  3. 

Cooper  Co.     Alloy.     0097.     Apr.    10. 

Craig.  Recovering  potash  salts  from  blast 
furnaces.     5053.     Apr.  3. 

Cressey  and  Cressey.  Recovery  of  metals  from 
dross,  skimmings,  etc.     5901.     Apr.  0. 

Downes.  Furnaces  for  melting  metals.  5048. 
Apr.  8. 

Ghijsen,  and  Naaml.  Vennootsch.  Vitrite  Works. 
Smelting  furnaces.     0057.     Apr.  9. 

Gontermann.  Thomas  process  for  producing 
steel.     5811.     Apr.   4.     (Ger.,  Apr.   4,   1017.) 

1  [arvey.  Annealing  and  reheating  furnaces,  etc. 
8119.     Apr.   10. 

Hunt.  Electrolvtic  treatment  of  ores.  0101. 
Apr.   10. 

Marks  (U.S.  Nickel  Co. ).  Separating  nickel  from 
nickel-copper  mattes.     0103.     Apr.   11. 

Nelson  and  White.  Manufacture  of  metallic 
lead  powder  and  lead  paints.     0005.     Apr.  0. 

Quinan.     Production  of  metals.     0259.   Apr.  12. 

Ram  en.  Mechanical  roasting  furnaces.  0271. 
Apr.   12. 

Verein.  Hiittenwerke  Burbach-Eich-Diidelingen 
A.-G.  Production  of  metallic  alloys.  0274.  Apr. 
12.     (Ger.,  June  23,  1910.) 

Complete  Specifications  Accepted. 

1388  (1917).  Fennell,  and  British  Carbonizing 
Co.  Carburising  or  case-hardening  iron  or  steel 
articles.     (114,440.)     Apr.  17. 
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2814  (1917).  Shiga.  Gold  alloys.  (111,447.) 
Apr.   17. 

4112  (1917).  Hamilton.  Manufacture  of  grev- 
cast-iron.      (114,328.)     Apr.    10. 

4746  (1917).  Remolds.  Casting  steel  ingots. 
(114.466.)     Apr.  17." 

6821  (1917).  Richmond  Gas  Stove  and  Meter 
Co.,  and  Thompson.  Steel  furnaces.  (114,359.) 
Apr.   10. 

8225  (1917).  Pozzo  and  Colonnetti.  Testing 
of  iron  materials.     (107,376.)     Apr.   17. 

11.307  (1917).  Rollason.  Melting  and  de- 
oxidising mill  scale,   etc.     (114,561.)     Apr.    17. 

13.405  (1917).  Granberg.  Condensers  for  re- 
distilling spelter.     (112,008.)     Apr.  17. 

17,231(1917).  Reid  Bros.,  and  Brown.  Appar- 
atus for  testing  the  hardness  of  metals.  (114,593.) 
Apr.   17. 

XL— ELECTRO-CHEMISTRY. 

Applications. 

British  Thomson-Houston  Co.  (General  Electric 
Co.).     Insulating  materials.     6180.     Apr.   11. 

Fleming.     Electric  furnaces.     6039.     Apr.   9. 

Hunt.     0101.     See  X. 

Marconi.  Electric  accumulators.  5867.  Apr.  5. 
<Italy.  Apr.  5.  1917.) 

Sokal  (Sokal).   Primary  batteries.    6059.   Apr.  9. 

Complete  Specifications  Accepted. 

2838  (1917).  Bonora.  Primary  electric  bat- 
teries.    (114.323.)     Apr.   10. 

4886  (1917).  Wade  (Flanders).  Manufacture 
of  storage  battery  plates  and  paste  therefor. 
(111,475.1     Apr.   17. 

14.933  (1917).  Dixon.  Electric  furnaces. 
(111.104.)     Apr.   17. 

15,722  (1917).  Hoyle  and  Fawcett.  Electrodes 
of  electric  furnaces.     (114,395.)     Apr.  10. 

XII.— FATS  ;  OILS  ;  WAXES. 
Applications. 

Bhisev.  Compound  for  washing,  cleaning,  etc. 
€108.     Apr.   10. 

Carper  and  Tulloch.     5635.     See  XP7. 

Chambers  and  Hammond.     6005.     See  V. 

Feldenheimer  and  Plowman.  Soap  or  soap 
derivatives.     6170.     Apr.   11. 

XIII.— PAINTS  :    PIGMENTS;    VARNISHES; 
RESINS. 

Applications. 

Britton,  and  Griffiths  Bros,  and  Co.  Resins, 
and  treatment  thereof.     5724.     Apr.  3. 

Nelson  and  White.     6065.     See  X. 

New  Jersey  Zinc  Co.  Zinc-lead  pigments,  and 
method  of  manufacturing  same.  6270.  Apr.  12. 
(U.S.,  Oct.  26,  1917.) 

Complete  Specifications  Accepted. 

6551  (1917).  Comment.  Preparation  of  an- 
hydrous sulphide  of  zinc.     (106,489.)     Apr.  10. 

15.025  (1917).  Morris.  Manufacture  of  a  red 
pigment.     (114,581.)     Apr,   17. 

18,944  (1917).  Akashi.  Solid  ink.  (114,601.) 
Apr.   17. 

XIV.— INDIA-RUBBER  ;     GUTTA-PERCHA. 

Application-. 

Carper  and  Tulloch.  Preparation  of  solvents  for 
indiarubber  and  animal  fats.     5635.     Apr.   2. 

Dunlop  Rubber  Co.,  and  Macbeth.  Rubber- 
mixing,  etc.,  machines.     5634.     Apr.  2. 

Gillott  and  Marple.  Gum  driers  and  solidifiers 
for  rubber,    etc.     6086.     Apr.    10. 

Jackson  (Morgan  and  Wright).  Calendering 
machines   for  treating  rubber.     5796.       Apr.    4. 

Porzel.    Treatment  of  rubber.    5758.  Apr.  4. 

Porzel.    Vulcanising  rubber,  etc.    5759.    Apr.  4. 


XV.— LEATHER  ;  BONE  ;  HORN  ;  GLUE. 

Applications. 

Ashlev  and  Parsons.  Artificial  leather.  5600. 
Apr.  2. " 

Bennert.  Utilisation  of  leather  waste.  6050. 
Apr.  9.     (Ger.,  Apr.  30,  1917.) 

Gilardini.  Instantaneous  tanning  of  hides  and 
skins.     5874.     Apr.  5.     (Italy,  Apr.  6,  1917.) 

Complete  Specification  Accepted. 

6391(1917).  Barclay.  Manufacture  of  leather. 
(114,358.)     Apr.   10. 

XVI.— SOILS  ;    FERTILISERS. 

Complete  Specification  Accepted. 

5119  (1917).  Svendsen.  Construction  of  cyan- 
amide  and  like  silos.     (114,487.)     Apr.   17. 

XVIII.— FERMENTATION       INDUSTRIES. 
Applications. 

Greville.     Malt  products.     5674.     Apr.  3. 

Greville.  Brewing,  and  manufacture  of  brewing 
sugar,  etc.     5676.     Apr.  3. 

Wardle.  Extraction  of  liquid  from  yeast  cells 
and  its  separation  from  the  cellular  matter.  6037. 
Apr.  9. 

XIX.— FOODS  ;    WATER   PURIFICATION  ; 

SANITATION. 

Applications. 

Andrews.   Sea-water  evaporators.    5914.   Apr.  6. 

Bullot.  Preservation  of  meat,  etc.  5793.  Apr. 
4.     (Austral..  July  21,  1917.) 

Greville.  Treatment  of  flour.  5671,  5672,  and 
5673.     Apr.  3. 

Greville.  Food  products  containing  potatoes. 
5675.     Apr.  3. 

Ohala.     Process  of  canning.     5S94.     Apr.  6. 

Complete  Specifications  Accepted. 

105  (1917).     Van  Musschenbroek.     See  I. 

5082  (1917).  Lassen  and  Hjort.  Apparatus 
for  purifying  and  softening  water.  (114,485.) 
Apr.   17. 

19,008  (1917).  Hyatt  and  Fellowes.  Insecti- 
cides.     (114,602.)     Apr.   17. 

XX.— ORGANIC   PRODUCTS  ;   MEDICINAL 

.SUBSTANCES  ;    ESSENTIAL    OILS. 

Applications. 

Abbott  Laboratories.  jS-Brornoethvl-p-nitro- 
benzoate.     6262.     Apr.  12.     (U.S.,  Dec.  21,  1917.) 

Allgem.  Ges.  f.  Chem.  Ind.     6067.     See  III. 

Paschall.  Substance  for  treating  tuberculosis, 
leprosy,  etc.     5864.     Apr.  5.     (U.S.,  May  1,  1917.) 

Complete  Specifications  Accepted. 

56S3  (1917).  Dreyfus.  Manufacture  of  acetic 
acid  from  acetic  aldehyde.     (108,459.)     Apr.  10. 

8S1Q.  (1917).  Soc.  Chim.  des  Usines  du  Rhone. 
Production  of  acetic  anhydride  and  polymerised  or 
non-polymerised  acetic  aldehyde.  (110,906.) 
Apr.   17. 

XXL— PHOTOGRAPHIC    MATERIALS 
AND    PROCESSES. 

Applications. 

Burnett.  Manufacture  of  photographic  negative 
film.     5810.     Apr.  4. 

Dubois.  Photographic  printing.  5931.  Apr.  6. 
(Fr.,  Dec.  17.  1917.) 

Shiel.     Kinematograph  films.    6299.    Apr.  13. 

XXIII.— ANALYSIS. 

Complete  Specifications  Accepted. 

S225  (1917).     Pozzo  and  Colonnetti.     See  X. 
17.231(1917).     Reid  Bros.,  and  Brown.    See  X. 


Vol.  XXXVII  .  No.  9.] 


ABSTRACTS 


[May    15.    1918. 


I.-GENERAL  ;  PLANT  ;  MACHINERY. 

iiimj    plants  :  Relation    between    efficiency 

of and  the  purity  of  their  ammonia  charge. 

I  ,  W.  Frerichs.      Anu-r.  Inst.  Chem.  Eng.,  Doc, 
1917.     .1.  [nd.  Eng.  Chem.,  1918,  10,  202-    212. 

Ammonia  refrigerating  machines  are  of  two 
types:  absorption  machines,  in  which  the 
ammonia  gas  is  absorbed  In  aqueous  solution  nnd 

tenernted    under    high    pressure    by    beating   at 

ml  150   i  .  in  a  retort  or  boiler,  bo  thai  ammonia 
-  liquefied  on  cooling  in  the  condenser :  and  com- 

Bsion  machines,  iu  which  the  p|s  is  liquefied  by 
pumping  it   into  the  condenser  .-it   a  pressure  of 

■it  2§0  Hi.  per  sq.  in.  In  both  types  refrigera- 
tion  is  effected  by  releasing  the  liquefied  ammonia 
through  an  expansion  valve  into  a  coil  immersed  in 
the  cooling  liquid.  The  question  of  the  purity  of 
th-  ammonia  charge  is  of  the  highest  importance. 
If  substances  are  present  either  in  suspension  or 
solution  which  retard  the  evaporation  of  the 
ammonia  or  the  transmission  of  heat  through  the 
walls  of  the  tubes,  the  efficieni  y  of  the  machine  is 
greatly  impaired.     An  apparatus  is  described  for 

.curing  the  rate  of  evaporation  at  constant 
temperature.  It  is  attached  to  the  discharge 
nozzle  of  the  transport  cylinder  and  is  adapted  to 
draw  off  100  c.c.  of  liquid  ammonia  and  evaporate 
it  by  heat  derived  from  a  bath  of  ice-water 
surrounding  a  calcium  chloride  bath  in  which  the 
apparatus  is  immersed  The  less  volatile  im- 
purities are  collected  at  the  bottom  and  by  making 
several  tests  in  succession,  the  cumulatit  e  influence 
of  these  impurities  on  the  rate  of  evaporation  may 
be  observed.  One  of  the  most  obnoxious  im- 
purities, which  may  not  be  in  the  original  ammonia 
but  is  always  liable  to  be  present  in  the  working 
machine, is  lubricating  oil,  which  coats  the  coils 
of  the  cooling  tank  and  very  seriously  inter  ores 
with  the  efficiency  of  the  heat  transmission. 
Non-condensable  gases  constitute  another  serious 
source  of  loss  of  efficiency,  particularly  on  the  com- 
pression side  of  the  plant ;  the  pressure  required 
to  produce  liquefaction  increases  with  the  degree 
of  contamination.  These  gases  accumulate  in  the 
condenser  and  can  be  blown  out  periodically 
through  a  vent  cock.  Non-condensable  gases  may 
also  be  developed  from  the  lubricating  oil  at  the 
temperature  of  the  compressor,  and  an  apparatus  is 
described  for  testing  oils  in  this  respect.  Im- 
purities, such  as  acetic  acid  and  acetonitrile,  in  the 
ammonia  may  lead  to  rapid  corrosion  of  the  plant ; 
a  small  quantity  of  acetic  acid  may  corrode  a 
large  amount  of  iron  since  the  acid  is  always 
regenerated.  Details  are  given  of  continuous  tests 
r    i.lr  w  ith  two  refrigerating  plants,  one  using  pure 

noni.i  and  the  other  an  inferior  quality.  The 
former  produced  10,862  tons  of  ice  at  an  ammonia 
cost  of  1-27  cents  per  ton,  while  the  latter  pro- 
duced only  1  1,808  tons  in  the  same  period  at  an 
ammonia  cost  of  15-10  cents  per  ton.  In  addition, 
the  second  plant  was  considerably  corroded.  The 
production  of  permanent  gases  during  working 
wi-  a  special  characteristic  of  the  inferior 
ammonia,  necessitating  frequent  purging  through 
the  vent  cock;  these  gases  could  be  ignited  and 
gave  a  very  large  (lame  over  a  period  of  25 — 30 
minutes.  Analysis  of  the  volatile  carbon  com- 
pounds  present   in    the   two   grades   of   ammonia 

*ed  0-002%  (as  CO,)  in  the  pure  ammonia  and 
0-902%  in  the  inferior.  The  volatile  carbon 
compounds  can  be  concentrated  and  the  ammonia 
purified  by  fractional  distillation  of  the  liquefied 
g.i-  ;  the  degree  Of  purity  obtained  corresponds  to 
the  former  figure  quoted  above.  In  machines 
of  the  absorption  type,  careful  attention  must  1  e 
paid  to  the  purity  of  the  distilled  water  used  for 
absorbing  the  ammonia  ;  it  must  be  distilled  from 
water  freed  from  suspended  organic  matters.     The 


author  proposes  a  method  (or  the  estimation  of 
minute  quantities  of  volatile  impurities  in  liquid 

ammonia,  based  on  the  increase  of  vapour  tension 
which  is  caused  by  the  presence  of  volatile 
impurities.  The  apparatus  consists  of  two  similar 
barometer  tubes  inclosed  in  the  same  water  jacket, 
which  can  be  heated  uniformly.  An  impure 
sample  of  ammonia  neutralised  with  pure  sulphuric 
acid  is  placed  over  the  mercury  in  one  barometer 
and  a  solution  of  pure  ammonium  sulphate  in  the 
other.  The  difference  in  level  of  the  two  baro- 
meters at  various  temperatures  indicates  the 
relative  vapour  tensions  of  the  two  samples  and 
may  be  standardised  in  terms  of  benzene. — J.  F.  B. 


Thcrmochcmical  processes;    Laws    of- 


■  and    of 


photochemical  processes.     M.  Trautz.     Z.  auorg. 

Chem.,  1918,  102,81—129. 
The  author  summarises  his  views  on  the  laws  of  gas 
reactions,  with  particular  reference  to  the  relation 
between  the  velocity  constant,  heat  of  reaction, 
and  "  heat  of  activation."  The  equations  and 
laws  deduced  for  thermochemical  reactions  are 
then  applied  to  photochemical  reactions.  (See 
also  J.  Chem.  Soc,  May,  1918.)— E.  II.  R. 

Patents. 

Organic  chemical  reactions  ;  Process  of  effecting . 

A.  M.  Avlsworth,  and  Savings  Investment  and 
Trust    Co.,     East     Orange,     N.J.,     Eng.     Pat. 
110,517,  Jan.   17,   1917.     (Appl.  No.   11,152  of 
1917.)     Under  Int.  Conv.,  Jan.  24,  1916. 
A  bath  of  fused  sodium  nitrite  is  used  for  supplying 
heat  to  a  chamber  in  which  organic  chemical  re- 
actions are  conducted.     The  salt  fuses  at  about 
213°  0.   and   may   be   heated   to   390°  C.  or  even 
higher  without  decomposing.     The  fused  salt  is  a 
thin   fluid   so   that  uniformity   of  temperature  is 
insured.     It  is  claimed  to  be  superior  to  a  bath  01 
fusible  metal.     The  reaction  chamber  may  be  in 
the  form  of  a  coil  of  tubing  through  wliich  the 
reaction  mixture  is  forced. — J.  II.  P. 

Storing,  treating,  or  conveying  corrosive  liquids  or 

stibstances ;      Apparatus    for    .     J.     Wolf, 

Ix>ndon.     Eng.     Pat.     113,902.     (Appl.      Nos. 
2017,  Feb.  9,  and  2295,  Feb.  15,  1917.) 
Metallic   vessels   are   provided    with   perforated 
supports  spaced  apart  from  the  walLs  around  which 
the  resisting  lining  material  is  cast  or  moulded. 

_W.  H.  C. 

Compression  of  granular  and  other  substances  [e.g., 
peal}.     T.  W.S.  Hutchins,  Middlewich.  Cheshire. 
Eng    Pat.    114,002,   Mar.   8,    1917.     (Appl.   No. 
3314  of  1917.) 
In   the   compression  of   granular  and  other  sub 
stances  by  extrusion,  a  horizontal  cylinder  is  pro- 
vided having  an  inlet  and  a  feeding  hopper  at  one 
end.     The   inlet   is   controlled    by  a   reciprocating 
plunger    which    forces    the    material    towards    tie- 
discharge  nozzle  at  the  other  end,   and   a  small 
secondary  reciprocating  plunger  is  provided  moving 
concentrically    within    the    main    plunger,    which 
nts  the  final  compression  to  the  charge  and 
produces  a  more  uniform  compression.     When  the 
press   i-   used   for  expressing  liquids,   e.g.,   for  re- 
moving  water  from  peat,  a  perforated  cylinder  is 
used.— W.  F.  F. 


Furnaces  ;   Gaseous  fuel 


A.  C.  Ionides,  jun., 


London.     Eng     Pat.    114,223,    Apr.    16,    1917 

(Appl.  No.  5352  of  1917.) 
In  a  furnace  of  the  type  described  in  Eng.  Pat. 
His. Till  (this  J.,  1917,"  1086),  a  series  of  upright 
combustion  chambers  or  passages  are  arranged  in 
or  upon  the  encircling  wall  of  an  upright  tubular 
heating   chamber.     These   passages   communicate 
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with  the  heating  chamber  by  one  or  more  narrow 
openings  and  are  supplied  with  a  combustible 
gaseous  mixture  by  jets  situated  at  or  near  their 
lower  ends.  The  passages  may  be  spaced  equi- 
distantly  around  the  heating  chamber  and  formed 
in  the  thickness  of  the  walls. — -J.  H.  P. 

[Muffle]  furnace.  F.  W.  Steere,  Detroit,  Mich. 
U.S.  Pat.  1,257.049,  Feb.  26,  1918.  Date  of 
appl..  July  31,  1915. 

A  muffle  furnace  is  provided  with  valve-con- 
trolled sets  of  regenerating  chambers  through 
which  the  fuel  and  exhaust  gases  are  passed 
alternately,  to  and  from  the  combustion  chamber. 
The  muffle  is  arranged  adjacent  to  the  combustion 
chamber  and  is  adapted  to  receive  "  stock  "  at 
one  end  and  discharge  it  at  the  other  end  into  a 
receptacle  arranged  in  a  tower  into  which  the 
exhaust  gases  from  the  regenerator  also  pass.  The 
osidation.  of  the  "  stock  '"  is  thereby  prevented. 

— W.  F.  F. 


Separator  :    Centrifugal 


Separators  , 
London. 


Pneumatic 
En&    Pat. 


.     G.  W.  S.  Simpson, 

111,288,    Dec.    17,    1917. 


(Appl.  No.  18.737  of  1917.) 

The  separator  comprises  a  screening  surface  con- 
sisting of  a  number  of  louvres  arranged  to  form  an 
inclined  plane.  The  size  of  the  openings  between 
the  louvres  can  be  varied.  The  material  to  be 
separated  descends  this  inclined  plane  against 
a  current  of  air  which  carries  the  smaller  and 
lighter  particles  between  the  louvres,  whilst  the 
larger  particles  fall  into  a  shoot  and  are  discharged. 
The  current  of  ah  laden  with  particles  is  conveyed 
to  a  separator  of  the  cyclone  type,  in  which  the 
inlet  pipe  terminates  within  a  hood  in  a  number 
of  curved  outlets  adapted  to  impart  a  spiral 
motion  to  the  air  within  the  hood.  The  hood  is 
contained  in  a  closed  hopper  from  which  the 
dust  is  discharged,  whilst  the  air  is  returned  to  the 
intake  of  the  blower  used  for  circulating  the  air. 
The  apparatus  is  specially  applicable  to  the  grading 
of  sand,  earths,  nitrate  caliche,  etc. — J.  H.  P 

Condenser.  H.  A.  Hills,  Grand  Rapids,  Mich. 
U.S.  Pat.  1.256,229,  Feb.  12,  1918.  Date  of 
fppl.,  July  28,  1916. 

AN  outer  cylindrical  vessel  containing  cooling 
liquid  is  open  at  the  top  and  is  provided  with  con- 
densing tubes  fixed  in  the  bottom  plate  and 
extending  upwards.  An  inverted  conical  member 
is  attached  below  the  tube-plate  to  collect  and 
discharge  condensed  liquid.  Tlie  upper  ends  of 
the  tubes  are  fixed  in  a  tube-plate  of  smaller 
diameter  than  the  cylinder  and  this  plate  is  sur- 
mounted by  a  conical  hood.  Vapour  to  be  con- 
densed is  supplied  to  the  top  of  the  hood  and  passes 
through  and  over  the  edges  of  a  perforated  rec- 
tangular horizontal  plate  mounted  in  the  hood 
above  the  upper  ends  of  the  tubes.  Cooling 
liquid  is  supplied  to  the  bottom  of  the  outer  vessel 
and  is  discharged  at  the  top. — W.  F.  F. 

Separator  :      Centrifugal    .     F.     L.  Jefleries, 

Riverside.     111..     Assignor     to     Corn  Products 

Refining    Co.     U.S.    Pat,    1,256,697,  Feb.    19, 
1918.     Date  of  appl.,  July  21,  1917. 

A  rotary  container  is  provided  with  a  dis- 
charge opening  in  the  cover  for  the  lighter  con- 
stituent of  the  material  treated  and  also  with  a 
discharge  duct  for  the  heavier  constituent.  The 
inlet  branch  of  this  duct  extends  downwards  inside 
the  container  near  the  wall,  and  the  duct  passes 
through  the  container  wall  and  has  a  discharge 
branch  also  extending  downwards.  Both  discharge 
openings  have  a  larger  cross-sectional  area  than 
is  required  for  the  quantity  of  material  which 
normally  passes  through  them. — W.  H.  C. 


.  M.  B.  Miller,  Long. 
Island  City,  N.Y.,  Assignor  to  Sharpies  Specialtv 
Co.,  West  Chester,  Pa.  U.S.  Pat.  1.257,515,- 
Feb.  26,  1918.     Date  of  appl.,  Oct.  10,  1917. 

The  separator  consists  of  a  rotaiy  vertical 
bowl  having  an  axial  bottom  inlet  and  an  unob- 
structed lower  inner  portion.  A  spreader  is  pro- 
vided above  the  inlet  and  means  for  "  catchingr 
and  accelerating  the  revolution  "  of  the  contents 
of  the  bowl  are  arranged  in  its  upper  part. — W.H.C. 


[Centrifugalmachines  ;]  Froth-reducing  discharge  ap- 
paratus and  process  [fat ].     M.  Leitch  and 

B.  R,  Wright,  Poughkeepsie,  N.Y.,  Assignors 
to  the  De  Laval  Separator  Co.,  New  York. 
U.S.  Pat.  1,256,S10,  Feb.  19,  1918.  Date  of 
appl.,  Oct.  29,  1915. 

To  reduce  froth  formation  in  the  discharge  of 
liquid  from  high-speed  centrifugals  with  an 
overfldw  discharge,  the  liquid  is  propelled  in  an 
outward  and  rearward  direction  from  the  over- 
flow, and  the  usual  thin,  flat  stream  is  caused  to 
form  a  thicker  stream  without  reducing  the  cross- 
sectional  area,  whereby  the  velocity  of  the  stream 
and  its  exposed  surface  are  both  reduced.  The 
centrifugal  is  provided  with  a  number  of  re- 
latively long  discharge  weirs,  over  wliich  the 
liquid  flows  in  thin  streams.  A  curved  discharge 
passage  extending  outwards  and  rearwards,  con- 
verging in  one  direction,  extends  from  each  weir 
and  is  proportioned  and  arranged  to  discharge  the 
liquid  in  a  solid  stream  thicker  than  at  the  weir, 
without  increase  in  the  nozzle  velocity. — J.  H.  P. 


-W.    G.    Howell,- 


Liquid-purifier  :     Centrifugal. 

Warrenton.  Va.     U.S.  Pat.  1,257.235,  Feb.  19, 
1918.     Date  of  appl.,  Dec.  13,  1917. 

A  horizontal  cylinder  mounted  on  a  hollow 
shaft  is  divided  by  a  partition  into  an  inner  axial 
chamber  and  an  outer  narrow  annular  chamber. 
The  cylinder  is  rotated  rapidly  on  the  hollow 
shaft  through  which  the  liquid  is  introduced  into 
the  axial  chamber.  From  the  axial  chamber  the- 
liquid  passes  into  one  end  of  the  outer  annular- 
chamber  and  the  separated  solids  are  collected  hx 
pockets  formed  on  the  periphery.  The  clarified 
liquid  is  discharged  from  the  opposite  end. 

— W.  H.  C. 

Refrigerating  apparatus.  W.  A.  Richter  and 
E.  S.  H.  Baars.  Milwaukee,  Wis.  U.S.  Pat. 
l,256,730,Feb.l9,1918.Dateofappl.,Dec.29,1916. 

A  supporting  frame  carries  a  gas  chamber  above 
and  an  expansion  chamber  below.  A  number  of 
compressing  cylinders  are  disposed  radially  within 
the  gas  chamber,  the  pistons  being  operated  from 
cams  on  a  central  vertical  shaft.  The  gas  cham- 
ber is  surrounded  by  a  condenser  which  has  a 
conduit  communicating  with  the  expansion  cham~ 
ber.  Below  the  expansion  chamber,  and  com- 
municating with  it,  are  vertical  cooling  coils. 

— W.  H.  C. 

Evaporating  tank.  W.  E.  Fletcher,  Tamaqua, 
Pa..  Assignor  to  Atlas  Powder  Co,  Wilmington, 
Del.     U.S.  Pat,   1,257,209,  Feb.   19,   1918. 

Removable  spur  tubes,  slightly  spaced  from  each 
other,  are  arranged  just  above  the  bottom  of  the 
tank  and  extend  through  flanged  ports  in  the 
opposite  ends  of  the  tank.  The  ends  of  the  spur 
tubes  are  connected  by  flanged  elbows  with 
flanged  outlets  of  a  steam  manifold,  one  at  each 
end  of  the  tank.  Each  elbow  is  provided  with  a. 
"  bleed  pipe,"  which  projects  into  the  adjacent, 
spur  tube. — J.  H.  P. 
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iHjcaung  apparatus.     C.  R.  Harris,  Assignor  to 

A.  P.  Campbell,  Ix.s  Angeles,  Oal.     [7.8.  l*at. 

3  854,Feb.26,1918.DateotappL,Aug.l2,1916. 

The  apparatus  consists  of  a  vessel  provided  frith 
•  ntial  inl<l  till.'  which  passes  through  the 
bottom  and  projects  upwards  within  the  vessel. 
Tlie  inlet  tube  supports  a  number  of  superposed 
concavo-convex  diaphragms,  whilst  in  the  upper 
portion  of  the  vessel  are  retarding  discs  mounted 
on  a  rod  projecting  downwards  from  the  top  of  the 
\'~^el.  A  cap  carried  by  this  rod  is  arrant  id 
above  the  discharge  end  of  the  inlet  tube,  whereby 
the  liquid  is  directed  upon  the  diaphragms.  An 
outlet  for  the  vapour  is  provided  at  the  top  of  the 
vessel.  The  outlet  tube  for  the  liquid  is  at  the 
bottom  of  the  .  ess*  I  and  surrounds  the  inlet  tube. 

—j.  n.  p. 

Reaction     tower.     C.     S.     Robinson,     Cambridge, 
,M:i--.    Assignor  to   )..   B.  Iladgcr  and  Sons  Co., 
Boston.    Mas-.    U.S.    Pat,    1,257,400;  Feb.    26, 
-       Date  of  appL,  June  10,  1917. 

A  tower  for  effecting  reaction  between  a  liquid 
and  a  gas  in  the  course  of  which  heat  is  evolved 
and  (he  specific  gravity  of  the  liquid  is  increased, 
comprises  a  series  of  reaction  chambers,  one  above 
the  other,  and  means  for  admitting  liquid  to  the 
uppermost  chamber  and  transferring  it  to  the  one 
below  and  for  admitting  gas  to  the  bottom  cham- 
ber and  leading  it  up  through  the  others.  Means 
are  provided  for  local  cooling  and  circulation  of 
the  liquid.— J.  H.  P. 

Puhrerieing-machine.  C.  A.  Koehler,  Easton,  Pa., 
and  0.  0.  Crosson,  Alpha.  N.J.  U.S.  Pat. 
1.2".7,882,Feb.26,1918.Dateofappl.,Aug.l4,1916. 

A  STATloXAr.Y  hoi'izontal  drum  has  a  hollow  shaft 
by  means  of  which  the  grinding  beaters  are 
rotated.  The  drum  is  divided  into  two  chambers 
by  a  vertical  partition  between  t he  last  set  of 
beaters  and  the  end  wall,  the  portion  of  the 
partition  above  the  shaft  being  perforated  and 
forming  a  sieve.  The  portion  of  the  hollow  shaft 
between  the  screen  and  the  end  wall  is  provided 
with  inlets  opening  into  the  drum. — W.  H.  C. 

Distilling     methods     and     apparatus.  E.     A.     R. 

Chenard,    Cognac,    France.     Eng.  Pat.     5014, 

Mar.  31,  1915.  Addition  to  Eng.  Pat.  10,783 
of  1913. 

See  Addition»of  Mar.  31,  1914,  to  Ft.  Pat.  443,499 
of  1912  ;    this  J.,  1915,  480. 

Evaporators.  \Y.  L.  De  Baufre,  Annapolis,  Md., 
U.S.A.  Eng.  Pat.  114.164,  Oct.  24,  1916.  (Appl. 
No.  15,136  of  1916.) 

See  U.S.  Pat,  1,213,590  of  1917  ;  this  J.,  1917,  370. 

Compressing  clastic  fluid  ;   Method  of .    Method 

of  compressing  air  or  gases.  H.  A.  Humphrey, 
Westminster,  Assignor  to  Humphrey  Gas  Pump 
Co.,  New  York.  U.S.  Pats.  1,257,004,  Feb.  19, 
and  1.257.607,  Feb.  20.  1918.  Dates  of  appl., 
July  17,  1908,  and  Feb.  19,  1910.  Renewed 
July  14  and  18,  1917. 

See  Eng.  Pat,  22,646  of  1907  ;   this  J.,  1908,  1101. 

Drying  apparatus.     U.S.   Pat.    1,255,915.     See  V. 

-fired  furnaces,  oil-fired  i»r<«tces,  and  the  like. 
Eng.  Pat.   114,177.     See  X. 

Drying    apparatus.     U.S.     Pat.      1,250.825.      See 
XIX  A. 

Means  for  maintaining  mupended  matter  in  liquids 
in  a  state  oi  auepensiov  without  prccivitalion. 
Eng.  Pat.  114,016.     SeeXIXB. 
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Coals;     Moietwri     content    oi    some    ti/i>ical    . 

O.  A.  Hulett,  K.  Mack,  and  C.  P.  Smyth.     Arner. 
J.  Sci.,  1918,  45,  174—184. 

Font  samples  of  American  bituminous  coals  con- 
tained the  following  amounts  of  moisture  : — New 
River,  150;  Pittsburgh,  2-45;  Indiana,  0-82; 
Wyoming,  8-20%.  The  samples  were  passed 
through  a  60-mesh  sieve  and  precautions  were 
taken  to  avoid  loss  or  gain  of  moisture  after  this 
operation.  The  method  employed  consisted  in 
condensing  the  moisture  evolved  on  heating  the 
coal,  on  a  tube  containing  solid  carbon  dioxide  and 
inserted  in  the  top  of  the  tube  containing  the  coal, 
the  air  being  exhausted  from  the  apparatus.  The 
results  obtained  were  about  30%  higher  than  those 
yielded  by  the  standard  method. — W.  P.  S. 


Coke;    Dcttnni  nation  oi  moisture  in 


A.  C. 


Fieldner  and  W.  A.  Selvig.     Tech.  Paper  148, 
U.S.   Bureau   of   Mines,    1917.      [14   pages.] 

In  the  determination  of  moisture  iu  coke,  the 
j  temperature,  time  of  drying,  humidity  of  drying 
I  atmosphere,  and  fineness  of  sample  may  be  varied 
considerably  without  appreciably  affecting  the 
result.  Temperatures  ranging  from  105°  to 
200°  C.  produced  a  variation  not  exceeding  0-3%. 
The  circulation  of  air  dried  by  sulphuric  acid 
through  the  drying  oven,  as  specified  for  coal 
analysis,  is  unnecessary  ;  also,  no  gain  of  weight 
l  takes  place  during  prolonged  drying  owing  to 
absorption  of  oxygen,  as  is  usually  the  case  with 
coal.  A  rapid  and  sufficiently  accurate  method 
(±0-5%),  and  one  which  may  be  used  advan- 
tageously at  the  place  of  sampling,  is  to  heat  to 
constant  weight  a  large  sample  of  lump  coke  in  any 
convenient  oven,  or  on  a  stove,  hot  plate,  or  steam 
coil  between  100°  and  200°  C— L.  A.  C. 


Gasoline;    Testing    natural   gas   for 


G.    G. 


Oberfell.  J.Ind.  Eng.  Cheni.,  1918,  10,  212—214. 

Fort  testing  casing-head  gas  at  the  source  of 
production  a  simple  portable  apparatus  has  been 
devised  for  working  under  atmospheric  pressure. 
The  absorption  vessel  has  a  capacity  of  about 
1  cub.  ft.,  and  consists  of  a  galvanised  iron  cylinder, 
10  ins.  in  diameter  aud  2  ft.  long,  with  conical 
ends  with  }  in.  nipples  and  valves  at  each  end. 
The  vessel  is  calibrated  with  water.  The  absorber 
is  attached  to  the  gas  supply  in  a  vertical  position 
by  rubber  tubing  and  gas  is  passed  through  it  for 
30  mins.  Connection  is  made  from  the  top 
when  the  gas  is  lighter  than  air  and  from  the 
bottom  when  it  is  heavier.  In  either  case  the 
connection  is  made  at  the  top  for  the  last  15  mins., 
so  as  to  expel  any  small  amount  of  oil  left  from 
the  previous  test.  All  the  air  having  been  dis- 
placed, the  valves  are  closed  with  the  gas  at 
atmospheric  pressure ;  temperature  and  baro- 
meter reading  are  noted.  The  bottom  nipple  is 
then  connected  with  a  cylindrical  glass  oil-pipette, 
delivering  about  850  c.c.  of  oil  between  two  marks, 
the  connecting  tube  having  previously  been  filled 
with  oil.  The  oil  employed  is  "  mineral  seal  oil  " 
which  has  been  ascertained  to  give  no  distillate 
at  350°  F.  (176-5°  C).  The  admission  of  oil  to  the 
absorber  is  started  by  applying  pressure,  after 
which  the  diminution  in  volume  of  the  gas  will 
draw  in  the  remainder.  If  there  is  much  diminu- 
tion, air  must  be  admitted  to  avoid  collapse  of  the 
vessel.  The  oil  is  shaken  in  the  absorber  for 
20  mins.,  then  withdrawn  and  tested  for  gasoline 
content  by  distillation.  The  apparatus  consists  of 
a  copper  flask  of  1000  c.c.  capacity,  having  a  tall 
metal  vapour  pipe  with  the  bulb  of  a  thermometer 
extending  2  J  ins.  below  the  branch  outlet.  The 
condenser  is  a  glass  tube  with  three  bulbs  of  about 
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80  c.c.  total  capacity,  surrounded  by  an  ice- 
water  bath  in  an  inverted  1-gallon  can  from  which 
.  the  bottom  has  been  removed.  The  receiver  is  a 
'  cylinder  graduated  to  read  in  ^  c.c.  800  c.c.  of 
«oil  is  taken  for  distillation,  which  is  carried  on 
-until  the  thermometer  registers  350°  F.  (176-5*  C.) 
The  quantitv  of  distillate  may  be  less  than  1  c.c. 
and  its  specific  gravity  is  taken  either  in  a  gradu- 
ated cvlinder  for  samples  between  4  and  10  c.c. 
•or  in  a"  pyknometer  made  from  small-bore  tubing 
f-or  samples  less  than  4  c.c.  Results  are  calculated 
as  yield  of  gasoline  in  gallons  per  1000  cub.  ft.  of 
:gas  at  standard  temperature  and  pressure. 

— J.  F.  B. 

Fais  and  fatty  acids  from  petroleum.  R.  J.  Moore 
-and  G.  Egloff.  Met.  and  Chem.  Eng.,  191S,  18, 
308—311. 
Touk  types  of  reaction  have  been  proposed  for  the 
synthesis  of  fats  and  fatty  acids  from  paraffin, 
define,  and  naphthene  hydrocarbons: — (1)  Con- 
version of  saturated  paraffins  into  halogen  sub- 
stitution products,  the  products  being  converted 
into  alcohols  which  can  be  further  oxidised  to 
fattv  acids.  (2)  The  Grignard  reaction  has  been 
applied  to  chlorinated  paraffins  containing  upto 
ten  carbon  atoms  and  the  corresponding  fatty  acids 
prepared.  (3)  The  naphthenic  oils  from  the 
Hussian  and  Galician  wells  are  known  to  contain 
oxygen  compounds ;  octanaphthenic  and  adipic 
acids  have  been  identified.  On  neutralisation 
such  acids  vield  soaps.  (!)  Oxidation  of 
paraffins  and  blefines  forms  the  most  direct  pro- 
cess. Vaseline  has  been  converted  into  a  soap  by 
oxidation  with  peroxides.  Molten  paraffin  wax 
has  been  oxidised  to  fatty  acids  by  prolonged 
treatment  with  a  blast  of  air  or  oxygen,  defines 
which  are  easily  obtainable  by  pyrogenic  treatment 
of  paraffins  are  still  more  readily  oxidised.  The. 
authors  consider  the  commercial  synthesis  of 
fats  as  reasonably  probable  in  the  near  future. 
The  economic  importance  of  this  in  view  of  the 
present  depletion  of  the  world's  herds  of  livestock 
is  indicated. — II.  J.  If. 

Analysis  of  spent  oxide  [from  gas  works].     See  VII. 

Iron  trisulphide.    Mecklenburg  and  Rodt.    See  VII. 

Tank-furnace  for   white  glass  fired  by   gas  from  a 
coke-producer.     Roxburgh.     Sec  VIII. 

Thermal   leakage   and   calorimeter  design.     White. 
Sec  XXIII. 


Patents. 


-.W.  Goodwin 


Peat ;  Manufacture  of  fuel  /rem- 
and A.  Macrae,  Rhyl,  Wales.  Eng.  Pat. 
114,026,  Mar.  15,  1917.  (Appl.  No.  3752  of  1917.) 
Peat  is  passed  through  a  crushing  mill,  similar  to 
that  used  for  crushing  sugar  cane,  to  break  up  the 
fibre  and  expel  a  large  proportion  of  the  water, 
and  the  resulting  thin  cakes  are  passed  between 
rollers  maintained  at  a  high  temperature  by 
superheated  steam  or  electrical  resistances.  The 
peat  is  then  allowed  partly  to  dry  in  a  storage 
chamber  and  is  subsequently  distilled  at  a  low 
temperature  in  a  series  of  retorts  heated  by 
electrical  resistances  embedded  in  the  peat,  the 
removal  of  the  remaining  moisture  being  facilitated 
by  the  maintenance  of  a  vacuum  in  the  retorts. 
The  products  are  drawn  through  the  usual  con- 
densers and  washers  to  suitable  receivers,  and  any 
permanent  gas  passes  through  the  exhauster  to  a 
gas  holder.  The  residue  is  discharged  through  the 
bottom  of  each  retort  into  a  gas  producer,  where 
it  is  converted  into  carbon  monoxide,  which  may  be 
used  for  generating  steam  and  also  for  driving  the 
gas  engines  which  operate  the  crushing  and  heating 
rolLs  and  the  dynamos  for  producing  the  electric 
current  for  the  heating  resistances.     The  perma- 


nent gas  may  also  be  used  in  this  manner. 
About  8 — 10%  of  peat  tar  is  obtained  which  is 
•■inverted  into  motor  spirit  and  heavy  oils  by 
fractional  distillation,  and  ammonium  sulphate  is 
obtained  from  the  washers. — W.  F.  F. 

Artificial  fuel ;   Process  for  the  manufacture  of- 

from  icaslc  products.  R.  Brown,  Southall. 
U.S.  Pat.  1,256,494,  Feb  12,  1918.  Date  of 
appl.,  Sept.  17,  1917. 

Ash-bin  refuse  normally  containing  coal,  etc.,  is 
finely  divided  and  pressed  into  blocks  or  briquettes 
without  a  binder  other  than  the  contained 
moisture.  The  blocks  are  then  treated  with  a 
liquid  binding  material  consisting  of  equal  parts  of 
oil  tar  and  pitch  in  the  proportion  of  10%  of  the 
weight  of  the  combustible  portion  of  the  waste 
material.— W.  F.  F. 

Coke  ovens  and  muffle  and  like  furnaces  ;  Gas  fired 

.     Simon-Carves,   Ltd.,  and  J.  H.  Brown, 

Manchester.  Eng.  Pat.  113,696,  Mar.  24,  1917. 
(Appl.  No.  4255  of  1917.) 

In  a  battery  of  coke  oven  or  muffle  or  like  furnaces ' 
the  combustible  gas  or  mixture  of  gases,  with  or 
without  part  of  the  necessary  air,  is  fed  to  a  series 
of  horizontal  passages,  H,  below  every  alternate 


oven,  A.  The  gas  passes  upwards  through  the 
vertical  chambers,  B,  provided  with  baffles,  N,  to 
the  horizontal  passages,  E,  and  thence  to  the  com- 
bustion chambers  on  each  side  of  the  ovens,  A. 
The  remainder  of  the  air  passes  through  similar 
vertical  chambers,  b,  below  alternate  ovens,  a,  to 
the  same  combustion  chambers.  These  chambers 
are  each  divided  into  two  parts  by  a  transverse 
vertical  partition  extending  nearly  to  the  top,  and 
the  burnt  gases  pass  down  the  other  side  of  the 
partition  and  through  passages,  F,  to  the  two 
vertical  chambers,  B1,  B-,  or  b1,  b2,  provided  with 
baffles,  and  enclosing  the  gas  chamber,  B,  or  air 
chamber,  b,  to  preheat  the  gas  or  air  supply. 
Rich  coke-oven  or  other  gas  may  also  be  admitted 
to  the  combustion  chamber  through  the  horizontal 
passages,  O,  and  conduits,  O1. — W.  F.  F. 
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0M  idnnt  ;     Method  for  preventing  the  choking   i</> 

of .       \.     liiedel.     Ki'sscrn,    Saxony.      Eng. 

Pat  101,210,  Aug.  L6,  1916.     (Appl.  No.  11.574 
of  1916.]     Dnder  Int.  Conv.,  Aug.  16,  1916. 

1\  apparatus  for  the  dry  distillation  of  coal, 
magnesium  chloride  or  calcium  chloride  is  added 
!■•  the  charge  In  sufficient  quantity  to  convert  the 
whole  of  the  nitrogen  into  ammonium  chloride. 
The  pipe  connections  between  the  retort  and 
condenser  arc  insulated  and  maintained  above 
i'..  and  the  condenser  is  maintained  just 
below  160  C.  to  condense  the  ammonium  chloride 
in  a  comparatively  pure  state. — YV.  F.  F. 

[Has]  retorts  and  methods  of  tcorklng  the  fume.  J. 
West,  Southport,  and  YV.  Wild.  Blackpool. 
Eng.  Pat.  113,981,  Dec.  9,  1916.  (Appl.  No. 
17,71 1  of  ldio.) 

EtBSOEXB  for  the  destructive  distillation  of  coal  or 
other  carbonaceous  material  are  arranged  hori- 
zontally or  slightly  inclined,  and  are  llattened 
in  cross-section.  Each  retort  increases  in  size 
slightly  from  the  inlet  to  the  outlet,  and  the 
retorts  are  arranged  one  above  the  other  in  pairs, 
the  pain  being  spaced  apart  horizontally  in  a 
easing.  Coal  is  fed  into  one  end  from  a  hopper, 
and  pressed  forward  by  a  plunger  reciprocat- 
ing continuously  so  that  the  retort  is  kept  fully 
or  nearly  fully  charged.  Each  pair  of  retorts 
is  surrounded  at  the  inlet  end  by  a  combustion 
chamber,  so  that  the  coal  is  immediately  sub- 
jected to  a  very  high  temperature  and  the  outer 
layer  of  the  charge  is  immediately  coked.  Pro- 
— ion  of  the  charge  along  the  retort  is  thereby 
facilitated.  The  hot  combustion  gases  then  cir- 
culate through  a  chamber  surrounding  the 
middle  zone  of  the  retort,  and  secondary  air  passes 
to  the  combustion  chamber  through"  a  heating 
chamber  surrounding  the  discharge  end  of  each 
retort.  Three  distinct  temperature  zones  are 
thus  provided  for  each  retort.  Separate  discharge 
passages  for  the  coke  and  conduits  for  the  gas  are 
provided  at  the  larger  end  of  each  retort. 

— YV.  F.  F. 

Gas  generators.  T.  R.  Wollaston,  Manchester. 
Eng.  Pat,  113,856,  Mar.  19,  1017.  (Appl. 
No.  3902  of  1917.) 

In  an  apparatus  for  generating  gas  from  coal  or 
other  carbonaceous  material,  in  which  the  gas  is 
afterwards  treated  for  the  extraction  of  by-pro- 
ducts, a  producer  of  ordinary  construction  is  pro- 
vided with  narrow  vertical  retorts  mounted  on  the 
top,  through  which  the  producer  gas  passes  to  a 
common  central  outlet.  The  coal  is  fed  down- 
wards through  the  retorts,  each  of  which  is 
provided  with  means  for  regulating  the  passage 
of  the  coal  and  the  upward  flow  of  gas  and  coal 
distillates.  The  controlling  device  may  be  a  per- 
forated helical  strip  mounted  on  a  vertical  spindle 
which  is  slowly  rotated.  In  another  form  the 
controlling  device  may  consist  of  a  series  of  per- 
forated cones  mounted  on  a  vertical  spindle, 
which  pass  within  inverted  perforated  cones  fixed 
to  the  retort  wall.  The  vertical  spindle  is  reci- 
procated vertically  to  allow  the  passage  of  coal 
between  the  pairs  of  conical  members. — W.  F.  F. 

Gas  tcasher-scrubbers.  F.  Thuman,  London.  From 
J.  A.  P.  Crisfleld,  Philadelphia,  Pa.,  U.S.A. 
Eng.  Pat.  113,937,  Nov.  14,  1917.  (Appl. 
No.  16,744  of  1917.) 

A  closed  vertical  cylindrical  casing  is  provided 
with  an  inner  concentric  cylindrical  partition 
depending  from  the  cover  and  dipping  into  .the 
liquid  which  approximately  half  fills  the  casing. 
The  gas  to  be  washed  is  introduced  by  a  central 
pipe  dipping  into  the  liquid  and  passes  into  the 


outer  vessel  through  an  opening  in  the  side.  A 
spraj  of  liquid  is  also  directed  outwards  through 

this  opening,  and  the  gas  and  spray  impinge  on  a 
series  of  angle  bars  projecting  from  the  wall  of  the 
outer  casing.     The  washed  gas  th.-n  passes  round 

the     annular     spare     surrounding     the     cylindrical. 

partition  to  an  outlet  at  the  opposite  side.  Pro- 
jecting baffles  are  provided  on  both  walls  of  thifv 
annular  space  to  intercept  the  gas  current.     The 

liquid   is   maintained    at    the   desired    level    in    thi 
casing   by   an   overflow   pipe   arranged    in   a   small 

chamber  attached  to  the  side  of  the  main  casing. 

— YY.  F.  P. 

Fullers'  earth  [from  mineral  ail  refining]  and  similar 

materials;      Process    for    treating .     C.     M. 

Husted,  Jersey  City,  N.J.,  Assignor  to  Standard 
Oil  Co.  U.S.  Pat.  1,250,233,  Feb.  12,  1918. 
Date  of  appl.,  June  25,  1915. 

Fullers'  caith,  which  has  been  used  for  treating 
hydrocarbons,  is  supplied  continuously  together 
with  acid  to  a  chamber,  where  it  is  agitated  by 
tumbling.  The  mixture  is  continuously  removed 
from  the  chamber,  and  impurities  and  reaction: 
products  are  separated  by  washing  and  settling. 
The  earth  is  again  washed  by  agitation,  and  then 
dried.  Any  earth  contained  in  the  impurities  and 
reaction  products  is  separated,  washed,  and  dried. 

— YV.  F.  F. 

i    War-bearing  oil  ;     Apparatus  for  cooling  for 

pressing.  E.  P.  Folger,  Brooklyn,  N.Y.,  Assignor 
to  Standard  Oil  Co.,  Bavonne,  N.J.  U.S.  Pat. 
1, 250,400,Feb.  12, 19 IS.  Dateof  appl., Jan.  13,1914. 
A  VERTICAL  cooling  chamber  of  annular  horizontal 
cross-section  is  provided  both  inside  and  outside 
with  chambers  for  a  cooling  liquid,  and  suitable 
inlet  and  outlet  openings  are  provided  for  the 
passage  of  the  oil  and  cooling  liquid  in  opposite 
directions.  A  head  is  attached  to  the  top  of  the 
central  cooling  cylinder,  the  outlet  of  which  forms 
a  conduit  extending  vertically  upwards  above 
the  head  and  is  supported  on  it  by  a  ball  bearing. 
The  outer  surface  of  the  conduit  forms  a  bearing: 
for  a  rotating  sleeve,  having  a  portion  projecting; 
horizontally  over  the  annular  cooling  chamber  and 
carrying  a  scraping  device.  The  scraper  com- 
prises an  annular  frame  composed  of  a,  number  oif 
rings,  one  of  which  rests  on  a  ball  bearing  on  tin- 
bottom  of  the  chamber,  the  intermediate  rings 
being  connected  by  vertical  strips.  The  scraper 
bars  are  mounted  in  the  frame  and  acted  upon  by 
springs  in  such  a  way  that  they  are  pressed  simul- 
taneously against  the  outer  and  inner  walls  of  the 
cooling  chamber  and  thus  remove  deposited 
material.— YV.  F.  F. 

Petroleum  ;   Method  and  apparatus  for  treating 

R.  C.  Dundas,  Los  Angeles,  Cal.  U.S.  Pat. 
1, 257, 199,Feb.l9, 1918. Dateof  appl.,Aug.ll, 1917. 

Each  of  a  series  of  chambers  contains  a  vaporising; 
flue  suspended  free  of  the  wall  and  connected  at 
the  top  with  the  next  chamber,  the  last  chamber 
of  the  series  being  connected  with  a  condenser. 
Heated  gas  is  passed  through  a  pipe  connected  with 
the  condenser  into  the  first  chamber  of  the  series 
and  passes  through  the  chambers  in  succession, 
first  downwards  round  the  outside  of  the  vaporis;- 
ing  flue  and  then  upwards  within  the  flue;  the 
oil  to  be  treated  is  sprayed  into  the  bottom  of  each 
vaporising  flue.  Within  each  chamber  is  a  means 
for  collecting  condensed  products. — L.  A.  C. 

Aromatic  bodies  from  petroleum  oils;  Process  for  the 

production  of .     F.  YV.  Mann,  Berkeley,  and 

M.  L.  Chapped.  El  Segundo,  Cal.,  Assignors  to 
Standard  Oil  Co..  Richmond,  Cal.  U.S.  Pat. 
l,257,900,Feb.20,1918.Dateofappl.,Nov.l2,1917. 

Petroleum  oils  containing  oils  of  the  carbocyclic 
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series  are  dehvdrogenated  by  treatment  with  a 
volume  of  air  ranging  from  500  to  S00  cub.  ft.  for 
each  15  to  20  galls,  of  oil,  in  the  presence  of 
nickelous  oxide,  at  a  pressure  of  from  1  to  4  ins.  of 
mercurv  below  atmos.  pressure  and  between  600° 
and  750°  C.  the  air  being  mixed  with  the  products 
of  combustion  required  to  maintain  this  tempera- 
ture.— L.  A.  C. 

Sulphur  ;  Eliminating from  oils.     E.  V.  Evans, 

London.  U.S.  Pat.  1.257,829,  Feb.  26,  1918. 
Date  of  appl.,  Oct.  25,  1915. 

See  Eng.  Pat,  22,147  cf  1914  ;  this  J.,  1915,  1240. 

Compression     of    granular     and     other    substances 
[e.g.,  peat].     Eng.  Pat.   114,002.     See  I. 

Gaseous  fuel  furnaces.      Eng.    Pat.  114,223.  See  I. 

Can-burning     apparatus.      U.S.     Pat.      1,256,301. 
See  IIb. 

Process  of  making  drying  oils  from  mineral  oils. 
U.S.  Pat.  1,256,535.    See  XIII. 

Thinned  paint  and  process  of  making  paint  thinner 
[from  mineral  oils].  U.S.  Pat.  1,256,537.  See 
XIII. 


Ub.— DESTRUCTIVE    DISTILLATION  ; 
HEATING  ;    LIGHTING. 

Patents. 

Gas-burning  apparatus  [for  heating  and  lighting]. 
C.  Ellis,  Montclair,  X.J.,  Assignor  to  Surface 
Combustion,  Inc.,  Wilmington,  Del.  U.S.  Pat. 
1,256,301,  Feb.  12,  191S.  Date  of  appl.,  May  8, 
1912.     Renewed  June  28, 1917. 

In  a  heating  and  lighting  apparatus  of  the  surface 
combustion  type,  a  thick  porous  diaphragm 
mounted  in  a  casing  is  formed  of  porous  granules  of 
substantially  uniform  size,  the  surface  granules 
being  coated  with  rare  earth  actinic  material  to 
promote  luminosity.  A  gas  chamber  extends  over 
one  side  of  the  diaphragm  and  an  air  chamber 
extends  similarly  over  one  end.  A  number  of 
cooling  passages  are  provided  in  the  diaphragm, 
through  which  air  passes  to  the  air  chamber,  and 
the  air  is  conveyed  into  the  gas  chamber  and  mixed 
with  gas  by  means  of  a  gas  jet  passing  through  an 
injector  tube  which  connects  the  two  chambers. 
The  combustible  mixture  then  passes  through  the 
porous  diaphragm  where  it  is  burnt.  A  regulating 
damper  is  provided  to  control  the  amount  of  air 
drawn  through  the  cooling  passages  by  the 
injecting  nozzle. — W.  F.  F. 


Incandescence     lamps ;      Electric- 


L.  Ham- 
burger, D.  Lely,  jun.,  and  Xaaml.  Vennoots. 
Philips'  Gloeilampenfabrieken,  Philipsdorp, 
Xetherlands.  Eng.  Pat.  113,626,  Nov.  29, 
1916.     (Appl.  Xo.  17,161  of  1916.) 

The  inner  surface  of  the  bulb  is  provided  with  a 
thin  layer  of  calcium  fluoride,  which  during  the 
burning  of  the  lamp  does  not  evolve  a  gas  giving  an 
active  or  measurable  vapour  pressure,  but  pre- 
vents the  obscuring  of  the  bulb. — B.  X. 

Carbonaceous     material ;      Separation     of    volatile 

products  from  solid .     \V.  W.  White,  London. 

U.S.   Pat,   1,257,772,   Feb.   26,   1918.     Date  of 
appl.,  Sept.  1,  1916. 

See  Eng.  Pat.  14,800  of  1915  ;  this  J.,'.1917,  286. 


3Ietallic  wires,  filaments,  and  the  like  ;    Process  of 

producing .     Filament  or  wire  formed  of  a 

single  crystal.  O.  Schaller,  Siidende,  Germany. 
U.S.  Pats.  1.256.929  and  1,256,930,  Feb.  19, 
1918.     Date  of  appl.,  May  16,  1914. 

See  Fr.  Pat.  469,212  of  1914  ;  this  J.,  1915,  36. 


HI— TAR  AND  TAR  PRODUCTS. 

Ammonia  recovery  at  tar-distilling  plants.     C.   R. 

Woodward.     Met   and   Chem.    Eng.,    1918,    18, 

299—301. 
It  is  not  customary  at  tar  distillation  plants  in 
America  to  recover  the  ammonia  from  the  liquor 
settling  out  of  the  tar  or  from  the  aqueous  portion 
of  the  distillate.  Analyses  of  the  liquors  settling 
from  gas  works  and  coke  oven  tars  showed  up  to 
1-5%  NHj  and  in  the  distilled  liquor  up  to  2-52% 
and  3  "12%  if  caustic  soda  was  present  during  dis- 
tillation. The  ammonia  in  the  distilled  liquor 
was  free  and  thus  required  no  lime  for  recovery. 
These  liquors  form  a  fruitful  and  at  the  present 
time  profitable  source  of  ammon:a. — H.  J.  H. 

Monomethylaniline     and     dimethylaniline  :      Xeic 

method  of   preparation  of by  catalysis.     A. 

Mailhe  and  F.  de  Godon.     Comptes  rend.,   1918, 
166,  467 — 469. 

If  a  mixture  of  the  vapours  of  aniline  and  a  slight 
excess  of  methyl  alcohol  is  passed  over  aluminium 
oxide  at  400°— 430°  C,  a  mixture  of  methyl-  and 
dimethylaniline,  containing  only  traces  of  aniline, 
is  obtained.  Methylaniline  may  be  similarly  con- 
verted into  dimethylaniline.  During  the  process 
the  alumina  in  time  becomes  yellow  and  then 
brown,  and  loses  some  of  its  activity.  This  may 
be  restored  by  a  simple  calcination.  For  this 
process  it  is  not  necessary  that  the  aniline  should 
be  free  from  water  or  the  methyl  alcohol  from 
acetone.     (See   also   J.   Chem.   So"c,   Mav,    1918.) 

— W.  G. 

Methyltoluidines  ;  Preparation  of  the by  cata- 
lysis. A.  Mailhe  and  F.  de  Godon.  Comptes 
rend.,  1918,  166,  564—566. 

The  method  used  for  the  methylation  of  aniline 
(see  preceding  abstract)  is  equally  applicable  to 
the  three  toluidines.  The  first  passage  of  the 
mixed  vapours  of  the  toluidine  and  methyl  alcohol 
over  alumina  at  350° — 400 3  C.  gives  a  mixture  of 
methyl-  and  dimethyltoluidine,  which  is  entirely 
converted  into  dimethyltoluidine  by  a  second 
passage  over  the  alumina  with  methyl  alcohol. 
(See  also  J.  Chem.  Soc,  May,  1918.) — W.  G. 

Isomers  :  Limits  of  accuracy  of  Holleman's  method 
of  determining  the  composition   of   a  mixture  of 

two    or    three .     [Application     to    the     nitr- 

anilines.]     J.  B.  Nichols.     J.  Amer.  Chem.  Soc. 
1918,  40,  400 — 403. 

The  method  (Holleman,  "  Die  direkte  Einfiihr. 
von  Substituenten  in  den  Benzolkern,"  1910)  was 
applied  to  mixtures  of  the  three  nitranilines  con- 
taining a  relatively  small  proportion  of  the  ortho- 
compound.  The  temperature  at  which  the  mix- 
ture begins  to  crystallise  and  the  eutectic  tempera- 
ture were  measured.  The  difference  between  the 
observed  eutectic  temperature  and  the  eutectic 
temperature  for  mixture  of  m-  and  p-nitraniline  is 
proportional  to  the  amount  of  o-nitraniline  present. 
Since  the  temperature  at  which  p-nitraniline  crys- 
tallises out  is  not  appreciably  altered  when  a 
small  proportion  of  the  admixed  -m-compound  is 
replaced  by  the  same  amount  of  the  o-compound. 
it  is  apparent  that  the  two  temperature  readings 
will  permit  of  an  estimation  of  the  proportions  of 
the   three   isomers   in   a  mixture.     In  the  case  of 
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the    nit  i  anilines,    the    method    appears    to    give 

tiefaotory  results  it'  the  percentage  of  the  third 

isomer  (o-ntoaailine)  does  not  exceed  about   lu"0. 

also  J.  them.  SOO.,  May.   1018.)— H.  M.  D. 

Patents. 

Cresols  ;    Process  for  the  separation  of .     O.  A. 

Daraens,  Paris.  Eng.  Pat  107,961,  Dee.  4, 
1916.  (Aj.J'l-  No-  17,398  of  1010.)  Under  Int. 
Conv.,  July  11,  1916. 

I'm:   capacity  of  p-cresol  and   m-cresol   to  form 

-i.  I  Jit  it  m  products  with  oxalic  add  and  with  anhy- 

iue  sodium  acetate  respectively  is  utilised  to 

effect    a    separation    of    the    three    isomers.      It    is 

nmnarj  daring  the  formation  of  these  products 
ta     exclude     moisture     and     to     use     solvents 

having  a  chemical  nature  different  from  that 
nf  the  creeds,  e.g..  Iigroin,  benzene,  toluene, 
the    xylenes,    chloroform,    chlorobenzene,  or   like 

chlorohydroearhons.  The  addition  products 
separate  as  solids,  and  are  filtered  off  :  t hoy  are 
readily  decomposed  by  water.  It  is  advantageous 
i.i  separate  the  o-cresol  first  by  fractional  distilla- 
(inn  in  vacuo,  the  compound  being  obtained 
sufficiently  pure  to  crystallise  on  cooling,  and  by 
•draining  the  crystals,  very  pure  technical  o-cresol 
may  be  produced.  Example-.  100  parts  of  the 
residue  obtained  after  distilling  off  the  o-cresol  is 
mixed  with  100 — 150  parts  of  ligroiu  aud  15 — 17 
parts  of  anhydrous  oxalic  acid  in  a  mixer  pro- 
vided with  a  cover  aud  an  agitator.  After 
sufficient  time,  the  solid  compound  is  separated, 
died  with  Iigroin.  and  treated  with  a  suitable 
quantity  of  water  in  a  lead-lined  si  ill  provided 
with  a  steam  heating  and  distilling  apparatus. 
The  p-cresol  distils  off,  leaving  a  solution  of  oxalic 
m  id,  which  is  readily  recovered.  The  liquid  left 
behind  in  the  separation  of  the  solid  compound 
may  be  treated  in  a  similar  manner  with  sodium 
acetate  to  recover  the  m-cresol. — L.  A.  C. 

Phenols  ;    Process    of    producing  .       Bostaph 

Engineering  Co.,  Assignees  of  A.  S.  Ram  age, 
Detroit,  Mich.,  U.S.A.  Eng.  fat  100,274. 
.Mar.  27,  1917.  (Appl.  No.  4430  of  1-917.) 
Under  Int.  Conv.,  Apr.  20,  1916. 

See  U.S.  Pat.  1,208,833  of  1010  ;  this  J.,  1917,208. 

Process    of    effecting    organic    chemical    reactions. 
Eng.  Pat.  110,547.     See  I. 

Process  for  the  production  of  aromatic  bodies  irom 
petroleum  oils.     U.S.  Pat.  1,257,900.     See  Ha. 


IV.— COLOURING  MATTERS  AND  DYES. 

•Camtcood,  barwood,    and    sanderswood  ;    Colouring 

matters  of [and  of  St.  John's  wort].   P.  O'Neill 

and   A.   G.   Perkin.     Chem.   Soc.   Trans.,    1918. 
113,  125—140. 

The  more  insoluble  colouring  matter  of  camwood 
<"  iso-santalin  ")  is  most  simply  expressed  as 
<  \,H18O»(0CIIj)2  ;  it  is  Isomeric  with  the  santalin 
of  sanderswood,  for  which  the  same  formula  is 
therefore  proposed  in  place  of  ChH^OJOCH,) 
suggested  by  Cain  and  Simonsen  (this  J.,  19i2,580). 
Santalin  and  iso-santalin  are  respectively  accom- 
panied in  the  dyewood  by  the  more  readily  soluble 
-deoxysantalin  and  deoxyisosantalin,  which  pro- 
bablv  have  the  formula  C2.H16Oj(OCHJ)i  or 
C„HuO»(OCH,),.  Santalin  from  sanderswood 
appears  to  be  identical  with  the  colouring  matter 
obtained  in  a  similar  way  from  barwood.  Bar- 
-wood  also  contains  santal.  CliH,Oi{OCH,)i,  and 
rsantalone,     Cj.H^MOCfljh,     the     latter     being 


identical  with  the  substance,  <  ,,11,. O,  described 
by  Weidel  (Z.  fur  (hem..  lt>70,  6.  83).  The 
colouring   matter  of   SI.   John's   wort  IS   quercitin. 

aud  no  gossypetin  i-  present.  —P.  \V.  A. 


Patents. 

Azo  dyestuffs;    Manufacture  ■•('  red 


British 
Dves,  Ltd..  .1.  Turner,  and  H.  Dean,  Hudders- 
fleld.  Eng.  Pat.  113,825,  Mar.  6,  1917.  (Appl. 
No.  3287  of  1917.) 

The  dia/.o  compound  from  p  eliloro-o  auLsidiu  ■ 
(OCH,  :  NH,  :  01=1  :  2  :  4)  is  combined  with 
1*4-.  l"5-,  or  2"b-naphtholsiilphoHH:  acid,  giving  a 
product  which  dyes  wool  a  blight  red,  showing 
excellent  fastness  to  milling  or  fulling. — L.  A.  C. 

Hydrazone  dyestuffs  ;     Manufacture  of  new  metal 

compounds  of ,   and  process  of  dyeing  with 

suck  compounds.  O.  Imray,  London.  From 
Soc.  of  Chem.  lnd.  in  Basle,  Switzerland.  Eng. 
Pat.  114,189,  Mar.  20,  1917.  (Appl.  No.  4057  of 
1917.) 

Hydrazone  dyestuffs  produced  by  condensing  a 
hydroxyarylhydrazine  or  an  arylhydrazinecar- 
l>o<ylic  acid  or  a  hydroxyarylhydrazinecarboxylic 
acid,  or  a  substitution  product  of  one  of  these,  with 
an  aldehyde  of  the  benzene,  naphthalene,  or  fur- 
fural series,  or  a  ketone  or  diketone  of  the  aromatic 
series,  or  a  substitution  product  of  one  of  these,  are 
converted  into  new  metal  compounds,  soluble  in 
water,  by  treating  an  aqueous  solution  or  suspen- 
sion of  the  dyestuff  with  a  metal  or  metal  com- 
pound, e.g.,  copper,  or  a  copper  salt,  or  a  salt  <•: 
chromium,  nickel,  cobalt,  iron,  or  the  like. 
Similar  compounds  from  other  dyestuffs  are 
described  in  Eng.  Pats.  1611.  12,249,  15,450, 
10,80::!.  and  16,916,  of  1915  (this  J..  1916,  301. 
i'22.  1255,  and  li'17,  78).  The  new  compounds  dye 
animal  fibres  in  an  acid,  bath  vivid  tints  which  are 
fast"  to  fight  and  washing  without  any  aftei  - 
treatment.  Those  compounds  which  contain  both 
a  hydroxyl  and  carboxyl  group  can  be  used  fo:' 
dveing  as  described  in  Eng.  Pat.  13,204  of  1915 
(tins  J.,  1910,  419).  Where  the  metal  or  metal 
salt  does  not  decompose  the  hydrazine  compound, 
the  metal  compound  may"  be  prepared  by  con- 
densation in  the  presence  of  the  metal  or  metal 
salt,  as  described  for  the  preparation  of  copper 
compounds  of  o-hydroxvazo  dyestuffs  in  Eng. 
Pat  15,127  of  1915  (this  J.,'l916,  1104).  Example: 
IS  parts  of  the  sodium  salt  of  the  dyestuff  fron. 
1  -hydroxy-2  -pfienylhydrazine-4  -sulphonic  acid 
and  resorciuyl  aldehyde  are  dissolved  in  300  parts  of 
water  at  30°  C.  and  the  solution  mixed  with  a 
solution  of  13  parts  of  crystallised  copper  sulphate  in 
20  parts  of  water.  On  adding  common  salt,  the 
copper  compound  separates  as  a  green-yellow 
precipitate,  which  dyes  wool  yellow-green  in  an 
acid  bath. — L.  A.  p. 

Dyes    of    the    aeridine    series  :     Halogenated . 

II.     Grimhagen,      Berlin -Karlshorst,      Assignor 

to    Act.-Ges.    fur    Auilin-Fabrikation,    Berlin, 

Germany.     U.S.   Pat.  1.255.739,  Feb.    5,    1918. 

Date  of  appl.,  July  29,   1910. 

A  new  dyestuff  of  the  acridine  series  wliich  forms 

a    brown-black    powder    dyeing    leather    reddish  - 

vellow,   is  obtained   bv   heating   formyl-chloro-wi- 

phenylenediamine  (NH,  :  XIH'HO  :  01  =  1  :  3  :   6) 

with  m-aminodimethylaniline  hydrochloride.     The 

claims  cover  other  dyestuffs  of  this  series  of  the 

general  formula 

N-. 
NH8C«H,(  |       ^.Hs.NR.R;, 
H'H- 
in  which  I?!  and  K.;  signify  univalent  substituents, 
including   hydrogen,   and   in   wliich   one   or  more 
hydrogen  atoms  iu  the  benzene  nuclei  are  replaced 
by  halogens. — L.  A.  C. 
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Dyes  [;  Acridinc ]   of   the    benzene-naphthalene 

series  and  process  for  their  manufacture.  H. 
Griinhagen,  Berlin-Karlshorst,  Assignor  to  Act.- 
Ges.  fur  Anilin-Fabrikation,  Berlin,  Germany. 
U.S.  Pat.  1,255,740,  Feb.  5,  1918.  Date  of 
appl.,  July  29, 1916. 

New  dves  of  the  acridine  series  are  prepared  by 
heating" a  formyl  derivative  of  a  /3-naphthylamine 
with  a  salt  of  a  m-diamine  of  the  benzene  series. 
The  general  formula  is  : 


in   which    B,    and    R2   represent   univalent   sub- 
stituents.     In  particular,  the  compound 


(2)  CII 

(3)  (CH3)2N 


/N- 


'  '      XC,„H6 


>C^^H/ 


forms  a  red-brown  powder  which  dyes  leather  deep 
orange-yellow. — L.  A.  C. 


V— FIBRES;  TEXTILES;  CELLULOSE; 
PAPER. 

Cellulose-dextrose   relationship ;    A    re-inrestigation 

of  the .     M.  Cunningham.  Chem.Soc.  Trans., 

1918,113,173—181. 

The  theory  of  the  ultimate  and  approximately 
complete  hydrolysis  of  cellulose  to  dextrose  depends 
in  recent  years  on  the  work  of  Ost  and  Wilkening 
(this  J..  1910,   688)   who  made  use  of  the  initial 
action  of  72%  sulphuric  acid  in  the  cold,  the  acid 
being  subsequently  diluted  to  3%  and  heated  at 
110°   C,   and   on   that  of   Willstatter    and   Zech- 
meister    (this    J..    1913,    822),    using    cold    40% 
hydrochloric     acid.         The        former      supported 
their  conclusions  by  the  preparation  of  dextros- 
azone  and  by  fermentation  results,  but  residual  acid 
groups  were  always  present.     The  latter  authors, 
however,  were  content  with  optical  and  cupric- 
reducing  values,  which  alone  are  not  sufficient  for 
the  determination  of  theoretical  questions  of  this 
order.     The    author    has    studied    the    action    of 
cold       73%       sulphuric      acid        upon       esparto 
cellulose,     which     substantially    follows     a     sim- 
ilar      course       to        its       action      on       cotton 
cellulose.     Sulphuric  esters  of  polysaccharides  are 
formed    which    are    isolated   for  analysis    in   the 
form   of  barium  salts.      The    barium  :     sulphuric 
acid  ratio  in  these  products  is  in  excess  of  that 
corresponding  to  an  acid  sulphuric   ester  and   it 
would  appear  that  an  acid  function  is  developed  in 
the    carbohydrate    hydroxyl    groups    sufficiently 
powerful   to   decompose   barium   carbonate.     The 
furfural-yielding  group  of  the  original  cellulose  is 
modified  but  still  present  in  substantial  amount, 
the  furfural  value  falling  from  12%  to  about  8%. 
The   action   of   40%   hydrochloric   acid   has   been 
studied  comparatively  with  both  cotton  and  esparto 
celluloses.     The     reaction,     as     represented       by 
polarimetric      observations      after      considerable 
dilution,  follows  a  similar  course  in  both  cases,  but 
in  the  case  of  esparto  the  initial  action  of  the  acid 
is  less  delayed   and  the  rise  in  rotatory  power  is 
not  so  regular  in  the  middle  portion  of  the  curve. 
The  furfural  value  is  practically  unaffected  in  24 
hours  and  only  falls  to  9-9%  after  six  days.     After 
48  hours  the  rotatory  power  approaches  that  of 
dextrose  in  both  cases  but  the  products  consist  of 
polysaccharide  esters  having  acid  properties  and  a 
lower  specific  rotation  than  dextrose  and  containing 
combined    chlorine.     The    main    results    of    the 
author's  investigation  of  the  action  of  both  acids  is 
that    no    quantitative   resolution    of    cellulose    to 


dextrose  has  been  obtained  ;  the  claim  of  Wiil- 
st'itter  and  Zechmeister,  being  based  on  non- 
specific data,  cannot  be  admitted  and  the  whole 
question  of  the  structure  of  the  cellulose  complex 
remains  open. — J.  F.  B. 

Esparto  cellulose  and  the  problems  of  constitution 
('.    1".    Cross    and    F.    J.    Bevan.     Chem.    Soc- 
Trans.,  1918,  113,  182—187. 
Esparto   cellulose  differs  from  the  normal  cotton 
cellulose    mainly    by    the    presence    of    furfural- 
yielding  groups,  generally  assumed  to  represent 
pentosan    components    of    the    complex.      Early 
analyses   indicated   a   percentage   of   carbon   con- 
siderably lower  than  that  in  cotton  cellulose,  but 
an  analysis  now  recorded  shows  :    carbon,  44 -us 
and  hydrogen,  6-16%,  calculated  on  the  dry,  ash- 
free  substance,  and  since  the  yield  of  furfural  was 
12-5%,  it  would  appear  that  the  composition  of 
esparto  cellulose  corresponds  to  that  of  a  norma! 
cellulose   containing   approximately   30%    of   the- 
furfuroid    constituent.     There    is    no    proof    that, 
this  furfuroid  is  of  pentosan  configuration.     On  the- 
other   hand,   certain   treatments,   of   a   not   very 
energetic  character,  so  modify  the  constitution  of 
the  complex  that  the  total  yield  of  furfural   by 
standard  methods  becomes  considerably  reduced- 
Treatment    at    15° — 20°  C.    with    17-5%    sodium 
hydroxide  solution  produces  a  concentration  of  the 
furfuroid  in  the  soluble  fraction,  giving  84- 14%  of 
resistant  cellulose,  with  a  furfural  value  of  4,  and 
15-86%   of  hydrolysed  products,  with  a  furfural 
value  of  26,  the  total  furfural  value  being  reduced' 
from  12-5  to  7-48.  A  still  more  striking  fractional  i<  in 
was  obtained  with  diluted  sulphuric  acid  in  the 
molecular  ratio  of  H2SO  :  3H20,  acting  at    1SC  C. 
The  cellulose  reprecipitated  on  dilution  amounted? 
to  78-4%,  with  a  furfural  value  of  only  1-5,  wh;le 
the  hydrolysed  products  yielded  34-9%  of  furfural  ; 
in  this  case  the  total  furfural  value  was  reduced  to 
8-87.      Stronger    acid,  corresponding    to    H2S04  r 
2H20,    having    a    less    selective    hydrolysing  and! 
more  pronounced  esterifying  action,  gave  23%  of 
precipitated   colloid,  with  furfural  value  46,  and 
77  %  of  hvdr  llysed  product i  with  furfural  value  8-6  ; 
the  total  furfural  had  fallen  to  7-68,  showing  a  more- 
profound   modification   than   in   the   case   of   the- 
weaker   acid.      In   the    manufacture    of    cellulose 
from  raw  esparto,  a  water-soluble  gum  or  pectic- 
furfuroid   has    been   isolated,    showing   a   furfural 
value   of    50%,    and   this   colloid   also   undergoes 
modification  on  treatment  with  73  %  sulphuric  acidr 
|   with  a  fall  in  furfural  value  to  31-1  %.     The  above- 
results  are  interpreted  as  throning  doubt  on  the- 
usually    accepted    furfuroid-pentose    relationship, 
just  as  those  of  Cunningham  (see  preceding  abstract)' 
are  held  to  re-open  the  question  of  the  cellulose- 
dextrose  relationship.     The  fixation  of  SO,  groups 
I   indicates  the  reactivity  of  oxygen  of  basic  function' 
|   in  excess  of  that  which  characterises  the  alcoholic 
hydroxyls  of  a  hexose  configuration. — J.  F.  B. 


Rope  fibres;    Distinguishing  manila  from  all  other 

"hard" .      C.    E.    Swett.        J.    Ind.    Eng_ 

(hem.,  1918,  10,  227. 
When  the  fibre  is  treated  with  a  solution  of  bleach- 
ing powder  acidified  with  acetic  acid,  and  then, 
with  ammonia,  the  manila  fibre  acquires  a  russet- 
brown  colour,  while  all  the  other  hard  fibres  of  the- 
same  group,  e.g.,  sisal,  phormium,  istle,  Mauritius- 
hemp,  and  maguey,  will  assume  a  cherry-red. 
The  strand  of  fibre  is  rinsed  in  ether,  the  ether  is 
allowed  to  evaporate,  one  end  of  the  sample  is- 
immersed  for  20  sees,  in  a  mixture  of  30  c.c.  of 
bleaching  powder  solution,  containing  about  5% 
of  chlorine,  with  2  c.c.  of  glacial  acetic  acid.  The- 
ft bre  is  rinsed  first  with  water  and  then  with. 
alcohol  and  immersed  in  strong  ammonia  solution. 
When  the  test  is  so  applied,  the  colour  is  rather 
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fugitive,  and  for  quantitative  purposes  it  is  bettor 
tn  suspend  tin-  treated  end  of  the  strand  over  the 
ammonia  for  a  few  minutes.  The  colour  dues  not 
develop  so  rapidly,  but  is  more  permanent .  and  I  in- 
various  coloured  fibres  can  be  picked  out  by  t  )n ■ 
help  of  a  reading  class.  The  correctness  of  the 
ting  can  then  be  confirmed  quickly  by  a 
qualitative  test  of  the  other  ends  of  the  fibres. 

—J.  P.  B. 

Paper;    Bltu  andbroion  i*rii,t .•  characteristics, 

.  and  specifications.  F.  P.  Veitch,  C.  P. 
-  met,  and  E.  O.  Reed.  J.  Ind.  Eng.  Ohem., 
1918,  10,  222—220. 

The  best  grades  of  engineering  blue  and  brown 
print  papers  are  bond  papers  of  high  quality, 
bly  made  entirely  from  rag  fibre,  so  sized 
I  be  resistant  in  a  proper  degree  to  the  absorp- 
tion "f  the  sensitising  solution  and  yet  to  take  the 
coating  uniformly.  The  paper  is  subjected  to 
much  handling  both  in  the  wel  and  dry  condition. 
The  durability  against  wear  is  best  measured  by 
the  folding  test,  imt  the  resistance  to  tearing  In 
(he  Washing  treatment  depends  more  on  the  tensile 
strength  of  the  paper  in  the  wet  condition.  This 
-  very  important  when  sheets  of  paper  10  ft.  or 
more  in  length  have  to  be  handled.  For  papers 
not  intended  as  permanent  records,  tip  to  50%  of 
a  mixture  of  straw  or  sulphite  pulp  may  be  used 
with  the  rag  stock.  The  determination  of  folding 
endurance  need  only  be  made  in  the  weaker 
direction  (usually  transverse)  and  a  high  resist- 
ance can  only  be  obtained  by  the  use  of  a  high 
grade  rag  stock.  This  must  be  so  beaten  and 
sized  as  to  produce  a  flexible  sheet  with  a  well- 
closed  texture.  Wet  strength  depends  not  only 
ob  the  character  of  the  stock  and  the  beating, 
but  also  on  the  effectiveness  of  the  sizing  and  the 
formation  of  the  sheet.  For  proper  coating,  the 
surface  sizing  and  glazing  should  not  be  too  high. 
The  mechanical  properties  of  coated  and  developed 
blue  print  paper  should  not  be  inferior  to  those  of 
the  original  paper,  but  brown  print  paper  suffers 
great  deterioration  after  coating,  owing  to  the 
action  of  the  sensitising  chemicals,  the  bursting 
strength  and,  particularly,  the  folding  resistance 
being  very  much  lower.  Three  grades  of  blue 
print  paper  cover  all  types  of  requirements,  but 
for  brown  printing  only  the  highest  grade  is  per- 
missible. The  tensile  strength  in  the  wet  condition 
is  determined  on  strips  15  mm.  wide  and  10  cm. 
long  after  immersion  in  water  at  70°  F.  (21°  C.) 
for  20  mins.  Sulphite  pulp  mixed  with  the  rag 
gives  paper  with  low  folding  resistance  and  lacking 
durability.  Straw  mixed  with  rag  usually  gives 
a  good  wet  strength  and  fair  folding  test,  but  the 
paper  lacks  durability.  Animal  sizing  is  favour- 
able to  the  folding  endurance,  while  excess  of  ro.sin 
is  unfavourable.  For  satisfactory  coating  and 
durability  the  paper  should  not  contain  more  than 
3  °o  of  either  animal  or  rosin  size.  The  wet  strength 
and  the  folding  resistance  do  not  necessarily  run 
parallel.  The  following  are  the  principal  points 
in  the  standard  specifications  for  uncoated  and 
coated  blue  print  papers  and  for  uncoated  brown 
print  papers  of  medium  substance  (17x22  ins., 
500's— 24  1b.)  :— 


Patents. 

[Fabrics;]    Coating   [ ]    trill,    Uquid   materials. 

w.  B.  Makins,  London.  Eng.  Pat.  113,844, 
Mar.  9,  1917.     (Appl.  No,  3608  of  1917.) 

A    \n  i -ti  vnic.u.  an  nt    for  coating  surfaces 

with  liquid  mat. -rials,  particularly  applicable  to  the 
"doping  "  of  aeroplane  wings,  consists  of  a  Bystem 
of  travelling  spraying  dc\  ices,  arranged  in  a  closed 
chamber,  so  as  to  deliver  slightly  overlapping  bands 
of  liquid  coating  material  as  the  sprays  travel 
over  the  object  to  be  coated.  The  valves  of  the 
spraying  devices  are  controlled  for  opening  or 
closing,  by  a  rod  common  to  all,  by  a  multiple 
linking,  the  links  I 'earing  studs  for  levering  up  the 
valves,  and  the  rod  being  operated  by  tappets  so 
as  to  open  or  close  the  valves  at  or  near  the  ends 
of  the  stroke  of  the  reciprocating  carriage.  It  is 
important  that  all  the  sprays  should  act  at  an 
equal  distance  from  the  coated  surface  and  means 
are  provided  to  accommodate  the  adjustment  for 
curved  or  irregular  surfaces. — J.  F.  B. 

Fabric  :      Colloid-treated      .       S.     P.     Lovell, 

Brockton,  Mass.  U.S.  Pat.  1.256,240,  Feb.  12, 
1918.     Dateof  appl.,  June  27,  1917. 

A  sheet  of  fibrous  fabric  is  impregnated  with  a 
dissolved  or  diffused  colloidal  material  wliich  is 
insoluble  in  water,  and  the  fabric  is  immediately 
passed  to  a  water  bath  in  which  it  is  immersed 
until  the  solvent  is  displaced  and  the  colloid  pre- 
cipitated. The  interstices  of  the  fabric  are  thus 
filled  with  powdered  colloid  material,  insoluble 
in  water. — J.  F.  B. 

Cloths  ;    Method  and  apparatus  for  removing  oils, 

fats,     and    greases    from .     G.     W.     Nagel, 

Assignor  to  W.  L.  Newman,  jun.,  and  C.  F. 
Bliss,  Chicago,  111.  U.S.  Pat.  1,250,356,  Feb.  12, 
1918.     Date  of  appl.,  Feb.  8,  1917. 

The  cloths  are  subjected  to  centrifugal  action  in  a 
perforated  drum,  surrounded  by  a  casing  provided 
with  a  discharge  outlet.  A  perforated  coil  is 
fitted  in  the  space  between  the  casing  and  the 
drum,  from  which  jets  of  steam  are  directed  against 
the  outer  wall  of  the  drum. — W.  P.  S. 

Drying-machine  [for  fabrics'].  J.  S.  Johnston. 
Utica,  N.Y.  U.S.  Pat.  1,256,570,  Feb.  19,  1918. 
Date  of  appl.,  Mar.  21,  1913. 

The  fabric  to  be  dried  is  drawn  over  the  surface 
of  a  hot  air  pipe  by  a  stretching  and  folding  frame. 

— W.  H.  C. 

Straio  ;  Process  of  treating in  the  preparation  of 

textile  fibres.  V.  Volpato,  Milan,  Italy.  Eng. 
Pat.  113,853,  Mar.  16,  1917.  (Appl.  No.  3873  of 
1917.) 

Straw,  particularly  rice  straw,  is  digested  under 
pressure  with  a  solution  containing  sodium  car- 
bonate and  lime,  preferably  in  the  proportions  of 
2'5  kilos,  of  calcium  oxide,  5  of  sodium  carbonate, 
and  100  of  water.  It  is  then  immersed  for  about 
50 — 60  minutes  in  an  alkaline  bath  of  suitable  con- 
centration (15° — 16°  B.  ;  sp.gr.  1109— 11 18 (and  is 
subsequently  washed  in  a  bath  of  ammonium 
fluoride  at  1°— 2°  B.   (sp.   gr.   1-007 — 1-013)  and 


Grade. 

Bag  stock. 

Bursting  test. 

Wit  strength. 

Folding  test. 

% 

100 

100 

50 

same 
100 

points. 

50 
■r. 
38 
as  Blue  1st 

45 

Longitudiral.                   Transverse. 

Weak  direction. 

,     Jml 

„     3rd    

grms.                              grms. 

sell                                            r.110 

800                                  600 

800                                     500 

800                                  500 

Double  folds. 
800 
500 
150 

400 

-J  F.  B. 
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finally  in  water  containing  a  small  quantity  of 
sodium  carbonate  to  neutralise  anv  remaining 
acidity.— J.  F.  B. 

Cotton    stalks  ;     Process    of    treating .     L.    D. 

Jones,  Assignor  to   H.   D.   Deacon  and   Z.   E. 

Marvin,  Dallas,  Tex.  U.S.  Pat.  1,257.080,  Feb. 

19,  1918.     Date  of  appl.,  May  10,  1917. 
Cotton  stalks  are  disintegrated  in  the  presence  of 
steam,  the  disintegrated  stalks  are  subjected  to  the 
action  of  a  hot  solution  of  caustic  alkali  and  soap, 
and  the  treated  mass  is  dried. — J.  F.  B. 

Di-uinrj  apparatus  [for  paper].     P.  Mueller.  Berlin. 

U.S.   Pat.    1.255.915,   Feb.    12,   1918.     Date   of 

appl.,  July  30, 1915. 
A  drying  apparatus  for  wet  sheets  of  paper  or 
other  material  comprises  two  oppositely  inclined 
flat  surfaces  meeting  at  their  upper  edges  in  a 
rounded  joint.  A  heat-radiating  device  is  provided 
between  the  surfaces. — W.  F.  F. 

.     C.  E. 


-f  Paper  making]  machine  ;  Fourdrinier  — 

Pope,  Hoivoke,  Mass.,  Assignor  to  Great 
Northern  Paper  Co..  Millinocket.  .Me.  U.S.  Pat. 
1.257.737.  Feb.  26.  191S.  Date  of  appl.,  Apr. 
27,  1915. 
In  a  Fourdrinier  paper  machine  the  wire  after 
X^assing  the  couch  press  is  carried  forward  round 
another  roll  situated  between  the  couch  press  and 
the  wet  felt  roll.  The  extra  roll,  which  guides  the 
wire  back,  is  positively  driven,  e.g.,  from  the  couch 
roll  drive,  so  as  to  maintain  the  wire  between  it 
and  the  couch  press  taut  and  at  a  predetermined 
inclination.  Beneath  the  wire  at  this  place  a 
blower  is  arranged,  so  as  to  blow  the  paper  off  the 
wire  after  leaving  the  couch  press  and  before 
reaching  the  end-roll  and  deliver  it  to  the  wet-press 
felts.— J.  F.  B. 

Wood-pulp  ;     Process   of  producing   chemical . 

J.   O.   Lundberg,  Flatebv,  Norway.     U.S.   Pat. 
l,257,290,Feb.  19, 1918.  Date  of  appl.,Nov.9. 1911. 

See  Ger.  Pat,  2S4,62S  of  1911  ;    this  J.,  1915,  1018. 

Waterproof  material  for  use  in  constructional  pur- 
poses, as  a  substitute  for  leather,  for  street  paving 
and  the  like.     Eng.  Pat.  111,185.     See  IX. 
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FINISHING. 

Wool ;    Absorption  of  sulphuric  acid  by .   with 

some  notes  on  the  theory  of  dyeing.  W.  Harrison. 
J.  Soc.  Dyers  and  Col.,  1918,  34,  57 — 58. 
Wool,  after  boiling  with  dilute  sulphuric  c'.d 
acquires  a  positive  electrical  charge  which  changes 
over  to  negative  when  boiling  water  is  passed 
through  the  wool,  showing  that  the  acid  has 
been  removed.  This  conclusion  was  apparently 
not  confirmed  by  Fort  and  Lloyd  (this  J..  1911, 
133),  who  found  that  some  of  the  acid  was 
permanently  retained  against  washing  with  boiling 
water.  In  "the  present  experiments,  5  grms.  of 
wool  was  boiled  for  one  hour,  with  300  c.c.  of 
water  containing  4  90  °0  of  sulphuric  acid  on  the 
weight  of  the  wool.  The  wool  was  rinsed 
well  in  cold  water  and  then  packed  tightly 
in  a  glass  tube.  The  uuabsorbed  acid  was 
titrated  and  the  wool  extracted  with  boiling 
water,  300  c.c.  of  water  being  pumped  through  the 
tube  lor  each  test.  Twenty-four  extractions  were 
made,  the  liquid  from  each  of  them  being  titrated 
separately.  The  wool  contained  3-08%  of  acid 
when  packed  in  the  tube,  about  1  %  after  the 
fourth  extraction,  and  was  free  from  acid  after  the 
twenty -third.  No  measurable  amount  of  acid  was 
retained  and  the  treated  wool  had  no  greater 
affinitv   for   acid   dyestuffs   than   untreated  wool. 


The  above  observations  have  a  bearing  on  the  dye 
ing  of  wool  with  acid  colours.  Wool  previously 
treated  with  acid  and  washed  in  the  ordinary  way 
is  bound  to  give  up  acid  when  boiled  with  water 
containing  acid  dyestuffs.  The  qualitative  ex- 
perimients  of  Fort  (this  J.,  1913,  907)  are  thus 
accounted  for.  It  is  in  accordance  with  the  known 
facts  that  there  should  be  conditions  of  concentra- 
tion and  temperature  where  the  ;  mount  of  sul- 
phuric acid  passing  into  the  solution  should  bear 
a  molecular  relationship  with  t  he  amount  of  dyestuff 
or  other  salt  absorbed.  Similar  relationships  have 
been  noted  between  starch  and  barium  hydroxide 
and  between  starch  and  iodine,  but  when  the 
concentrations  are  altered  the  molecular  relation- 
ship does  not  hold.  It  would  therefore  appear  that 
the  dyeing  of  wool  with  acid  dyestuffs  is  a  colloid- 
chemical  problem  and  not  an  ordinary  chemical 
reaction. — J.  F.  B. 

Dyeing;  Theory  of .    H.  R.  Kruyt  and  J.  E.  M. 

van    der    Made.     Proc.    K.   Akad.   Wetensch  , 
Amsterdam,  1918,  20,030 — 011. 

In  the  distribution  of  basic  dyes  between  isobutyl 
alcohol  and  water  the  effect  produced  by  the 
presence  of  the  sodium  salts  of  different  acids 
affords  a  series  in  which  the  anions  are  arranged 
in  the  same  order  as  in  the  lyotropic  series.  Results 
obtained  with  Crystal  Violet,  Magenta,  and 
Methylene  Blue  show  the  anions  in  the  order — 
SOY',"  POY",  Cl',  Br'.  NOV,  I',  CNS'.  With  acid 
dyes  such  as  Naphthol  Yellow  S  and  Alkali  Blue,  the 
anion  influence  is  scarcely  appreciable.  Other 
experiments  in  which  the  influence  of  salts  on  the 
absorption  of  dyes  by  blood  charcoal  was  examined 
show  that  the  lyotropic  influence  is  predominant  in 
certain  cases,  whilst  in  others  this  is  more  or  less 
masked  by  the  influence  of  the  electrical  charges 
carried  by  the  ions.  Auramine  O  belongs  to  the 
former  group  and  Methylene  Blue  B  extra  and 
Crystal  Violet  to  the  latter.  The  facts  are  dis- 
cussed in  reference  to  the  various  theories  which 
have  been  put  forward  to  explain  the  adsorption 
of  dyes  and  the  need  for  further  experiments  is 
emphasised.    (See  also  J.  Cheru.  Soc,  Mav.  1918.) 

H.  M.  D. 

Laundry  [textile]  goods  ;    Oxygen  tendering  of . 

P.   Heermann.  Chem.-Zeit.,  1918,  42,  S5 — SO. 

The  use  of  perborate  soaps  and  similar  peroxi  i- 
bleaching  agents  in  laundries  has  been  proved  to 
produce,  after  several  treatments,  a  very  serious 
tendering  which  is  more  pronounced  in  linen 
fabrics  than  in  cotton.  On  the  other  hand 
laundry  treatments  with  caustic  soda,  soap  and 
sodium  silicate,  or  soap  with  scrubbing  are  com- 
paratively mild  in  their  effects.  The  destructive 
action  of  peroxide  agents  is  greatly  stimulated  by 
the  catalytic  influence  of  certain  metallic  salts. 
Copper  is  extremely  active  and  iron  in  a  le<^ 
degree  (see  also  Briggs,  this  J..  1910,  80),  and 
cloth  spotted  with  solutions  of  salts  of  these 
metals  is  quickly  tendered  by  perborate  solutions  : 
hypochlorite  solutions  act  in  a  similar  manner. 
The  tendering  of  laundry  goods  may  be  attributed 
to  the  catalytic  action  of  traces  of  metallic  com- 
pounds in  the  "  dirt  "  with  which  they  are  con- 
taminated, and  the  use  of  all  kinds  of  oxygenated 
washing  aeents  is  stronglv  to  be  condemned. 

—J.  F.  B. 

PATENTS. 

Car-seats    [dyed    materials]  :     Process    of   treating 

[renovating]    .     J.    M.    Wilson,    Montclair, 

N.J.,    Assignor   to   F.    Murphy,    Newark,   N.J. 

U.S.   Pat,    1,256,189,   Feb.    12,    1918.     Date  of 

appl.,  Dec.  20,  1913.     Renewed  June  15,  1916. 

Dyed  materials  having  a  nap  are  cleansed  and 

renovated  by  first  carding  the  material  to  loosen 

the  fibres  of  the  nap  by  abrasion  so  that  micro- 
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scopic  filaments  will  extend  therefrom,  then  treat- 
ing with  a  solution  which  will  cleanse  the  nap 
and  release  a  portion  of  the  excess  dya  at  the  baa 
of  the  nap,  e.g.,  a  solution  containing  sodium 
oleate  and  alcohol,  then  bending  the  nap  by 
pressure  applied  alternately  in  contrary  directions 
l.i  tiring  tin-  free  ends  of  each  portion  of  the  nap 
in  contact  with  the  released  dye  at  the  base  of 
adjacent  portions,  then  subjecting  the  material 
I.,  th.'  action  of  toeodium  phosphate  to  cause  the 
re-absorbed  dye  to  resit,  lastly  removing  any 
BKOaaa  of  the  solution  from  the  material,  and 
drying,-  .1.  K.  B. 

Dyeing  elongated  bodies  of  yarn  or  the  like  ;   Process 

of  .     II.    Kraut/..    Aachen,    Prussia.     U.S. 

Pat.   1,257,886,  Feb.  26,  1918.     Date  of  appl., 
Apr.  8,  mil. 

&EB  Fr.  Pat.  170,734  of  1914  :    this  J.,  1915,    174. 

Manufacture  of  netc  metal  compounds  of  hydrazone 
dyestuffs  and  mrefess  of  dyeing  with  such  com- 
pounds.    Kng.  Pat  114,189.     See  IV. 


VII.— ACIDS  ;    ALKALIS  ;    SALTS  ;    NCN- 
METALLIC  ELEMENTS. 

Alunite  deposits  of  Australia  and  their  utilisation. 
Advisory  Council  of  Science  and  Industry. 
Bull.  3.     pp.  38  and  9  plates. 

Deposits  of  alunite  are  worked  at  Carrickalinga, 

v  A.     (K.O    content    10°o),    Warnertown,    8.A. 

>  content   7-  9%).  and  Bullahdelah,  N.S.W. 

(KjO  content  5-7— 9-5%).  The  ore  was.  until 
recently,  shipped  to  Runcorn  for  the  manufacture 
of  alum,  but  this  has  been  suspended,  and  in  view 
of  the  shortage  of  potash  the  Commonwealth 
(■overnment  has  examined  the  possibilities  of 
meeting  it  by  suitable  treatment  of  alunite. 
Experiments  were  made  to  increase  the  solubility 
of  the  pot-ash  by  a  simple  roasting  process,  iii 
laboratory  trials  it  was  found  that  at  500 :  C.  the 
alunite  was  dehydrated  giving  a  mixture  of  potas- 
sium aluminium  sulphate  and  alumina.  Decom- 
position to  potassium  sulphate  and  alumina 
occurred  at.  higher  temperatures  and  at  700°  C.  this 
was  complete  in  1  hour.  At  this  temperature  77-7  % 
of  the  SO,  evolved  was  dissociated  into  SO;  and  02. 
The  calcined  residue  was  leached  with  water  and 
filter-pressed.  On  crystallisation  a  liigh  grade 
salt  containing  more  than  90%  KsSO,  was  ob- 
tained. The  insoluble  residue  was  an  impure 
alumina,  that  from  Carrickalinga  ore  containing 
92%  Al,Os  and  that  from  Bullahdelah  as  low  as 
64%  Al,Os.  Even  the  latter  is  purer  than 
natural  bauxite  so  that  the  residue  may  possibly 
be  suitable  for  the  manufacture  of  aluminium. 
Trials  with  a  simple  hand  -rabbled  reverberatory  fur- 
nace showed  that  the  process  worked  satisfactorily 
at  temperatures  from  750°  to  1000 '  C,  but  above 
that  loss  of  potash  occurred  through  the  formation 
of  potas-hmi  aluminate.  The  decomposition  was 
accelerated  by  incorporating  with  the  ore  carbon- 
aceous matter,  especially  molasses,  which  facilitates 
the  escape  of  the  gases.  Alunite  has  also  been 
successfully  used  as  a  fertiliser  in  South  Australia 
by  admixture  with  limestone  before  burning. 
Roasted  alunite  also  is  suggested  as  suitable  f i  <c 
use  as  a  fertiliser  in  the  vicinity  of  the  deposits 
and  where  conditions  of  transport  allow,  American 
experiments  having  shown  its  superiority  over 
potassium  sulphate  (Skinner  and  Jackson,  this 
J.,  1913,  618).— H.  J.  II. 


Lime ;     Valuation   of 


for  various   purposes. 


R.   K.   Meade.     J.   Ind.   Eng.  Chem..   1H1S.   10, 
214— :>l!' 

Quicklimes  are  classified  as  high  calcium,  calcium. 


mague.-ian,  and  high  magnesian.  Magnesian 
hmos  contain  10—25%  HgO  and  high  mi 
nesian  limes  26%  as  a  minimum.  The  sum  of 
calcium  and  magnesium  oxides  must  be  at  least 
90%  for  selected  and  s.v„  tor  unselected.  Carbon 
dioxut  ••  sl„,ui, I  not  exoeed3%and5%  respeotdvelj  ; 
silica,  iron  oxide,  and  alumina.  5%  and  7-5%. 
Par  constructional  purposes  the  value  of  a  lime 

depends  on   its  physical   properties  although  these 

are    inllueni'ed     by     chemical    ( iposition  ;      the 

Important  properties  are  sand-carrving  capacity 
crushing  strength,  and  tensile  strength  Bo 
plastering,  good  colour  and  plasticity  are  required  : 
magnesian  limes  are  generallv  preferred.  For 
the  chemical  industries  the  value  depends  on  tin- 
percentage  of  calcium  oxide;  for  many  purposes 
the  presence  of  magnesia  is  not  objectionable, 
but  for  the  sugar  and  caustic  soda  industries  it  is 
considered  harmful.  Lump  lime  should  be 
sampled  in  large  quantities  (100  lb.)  and  div'ded 
by  quartering  after  crushing  to  1  in.  size  ;  a  15-lb. 
sample  should  be  sent  for  analysis  in  an  air-tight 
container.  For  the  slaking  test  5  lb.  is  carefully 
wetted  and  allowed  to  slake  for  24  hours,  then 
washed  through  a  20-mesh  sieve  without  nibbing  ; 
the  residue  must  not  exceed  3%  for  selected  and 
5%  for  unselected.  To  test  the  constancy  of 
volume,  equal  parts  of  hydrated  lime  and  Portland 
cement  are  mixed  with  water  to  a  workable  paste 
and  a  pat  is  made  about  3  ins.  in  diam.  and  t  in. 
thick  at  the  centre,  tapering  to  a  thin  edge.  This 
pat.  when  hardened  on  a  glass  plate  for  24  hours 
in  moist  air  and  then  exposed  to  steam  above 
ling  water  in  a  loosely  closed  vessel  for  5  hours, 
should  not  show  any  deformation  or  crackin". 
The  other  methods  employed  are  the  same  as 
those  in  use  for  testing  cements.  For  chemical 
purposes  the  percentage  of  free  lime  is  the  most 
important  factor.  Several  methods  are  in  use, 
one  of  the  oldest  being  to  boil  the  ground  sample 
with  water  and  titrate  quicklv  with  hydrochloric 
acid  in  presence  of  phencJphthalein.  The  Scaife 
method  is  a  modification  of  this  in  which  the  lime 
is  boiled  with  water,  cooled,  and  treated  with  less 
than  the  required  quantity  of  acid  ;  the  residual 
lumps  are  broken  up,  the  whole  is  transferred  to 
a  gauged  flask  and  allowed  to  settle  ;  titration  is 
then  completed  with  an  aliquot  portion  of  the 
clear  liquid.  Lunge's  method  of  titrating  with 
oxalic  acid  is  well  known,  the  sample  being 
hydrated  and  prepared  as  a  milk.  The  sucrose 
method  has  the  advantage  of  giving  a  clear  solu- 
tion for  titration  ;  the  sucrose  solution  must 
contain  between  35  and  45%  of  sugar.  The 
Solvay  method  requires  a  special  flask  in  which 
tHe  lime  is  caused  to  react  with  ammonium 
chloride  and  the  clear  liquid  is  withdrawn  for 
titration  in  presence  of  methyl  orange.  A 
method  is  sometimes  used  in  caustic  soda  works 
depending  on  the  causticising  of  a  solution  of 
sodium  carbonate. — J.  F.  B. 

Chromates     a>t<>     bichromates ;      Determination     of 

.     L.     \Y.    Winkler.      Z.     ange.v.     Chem., 

1918,  31,  4o— 4S. 

CHROUCATES,  or  bichromates  after  they  have  been 
converted  into  chromate  by  boiling  with  calcium 
carbonate,  and  filtering,  may  be  determined  as 
barium  chromate  or  silver  chromate,  the  former 
being  used  in  the  presence  of  eldorides  and  the 
latter  if  the  solution  contains  sulphate.  As 
barium  chromate.  100  c.c.  of  the  solution  con- 
taining about  0-2  grm.  of  alkali  chromate  is 
acidified  with  1  c.c.  of  A'/10  acetic  acid,  1  grm 
of  sodium  chloride  is  added  (this  makes  the  barium 
chromate  granular  and  easy  to  filter),  the  solution 
is  boiled,  and  treated,  drop  by  drop,  with  5  c.c 
of  10%  barium  chloride  solution.  After  IS  hours 
the  precipitate  is  collected,  washed  with  50  c.c! 
of  cold  water,  dried  for  3  hours  at  132°  C,  and 
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weighed.  If  the  precipitate  is  ignited  before 
weighing  it  loses  0-25%  in  weight.  The  results 
obtained  are  accurate  when  dealing  with  a  pre- 
cipitate  weighing  about  0-3  grin.,  but  with  one- 
tenth  of  this  quantity  the  weight  found  is  about 
1  nigrm.  too  low.  Animoniuni,  potassium, 
calcium,  and  magnesium  chlorides  do  not  inter- 
fere, but  nitrates,  chlorates,  and  acetates  increase 
the  weight  of  the  barium  chromate  precipitate. 
As  silver  chromate.  100  c.c.  of  the  neutral  alkali 
chromate  solution  is  heated  to  boiling  and  treated 
with  5  c.c.  of  10%  silver  nitrate  solution.  The 
precipitate  is  collected  after  18  hours,  washed 
with  50  c.c.  of  water  saturated  with  silver  chrom- 
ate, dried  for  some  hours  at  132°  0.,  and  weighed. 
The  precipitate  should  not  be  exposed  to  daylight. 
The  presence  of  nitrates,  chlorates,  and  acetates 
does  not  interfere,  but  sulphates  cause  the  results 
to  be  too  high,  since  some  silver  sulphate  is  pre- 
cipitated with  the  silver  chromate  and  cannot 
be  removed  by  washing.  The  quantity  of  silver 
sulphate  thus  precipitated  varies  with  the  con- 
centration of  chromate  and  sulphate,  and  a  table 
is  given  showing  the  corrections  to  be  applied. 
(See  also  J.  Chem.  Soc,  May,  1918.)— W.  P.  S. 


Spent  oxide  [from  <ias  works]  ;    Analysis  of 
Z.  angew.  Chem.,  1918,  31,  45 — 46. 


The  following  procedure  is  recommended  for  the 
examination  of  spent  oxide  and  other  materials 
which  have  been  used  for  the  purification  of  gas. 
The  substance  is  ground  in  a  coffee  mill  and  the 
moisture  is  determined  by  heating  25  grms.  at 
80°  C.  for  about  4  hours  or  until  the  loss  in  weight 
between  two  successive  weighings  does  not  exceed 
005  grin.  To  determine  sulphur  10  grms.  of 
the  finely  ground  dried  material  is  shaken  with 
75  c.c.  of  carbon  bisulphide  for  some  hours,  a 
further  25  c.c.  of  carbon  bisulphide  is  then  added, 
the  mixture  is  shaken,  allowed  to  settle,  and  50  c.c. 
of  the  clear  solution  is  drawn  off,  and  filtered. 
The  filter  is  washed  with  carbon  bisulphide,  the 
filtrate  and  washings  are  evaporated  in  a  weighed 
flask,  the  residue  in  the  flask  is  dried  at  100°  C, 
and  weighed.  The  quantity  of  sulphur  found  is 
calculated  as  a  percentage  of  the  original,  moist 
material.  Ferrocyanides  are  determined  by  shaking 
10  grms.  of  the  finely  ground  dry  substance  with 
50  c.c.  of  10%  potassium  hydroxide  solution  for 
about  12  hours,  diluting  the  mixture  to  255  c.c, 
and  filtering  ;  100  c.c  of  the  filtrate  is  then  added  to 
25  c.c.  of  hot  ferric  chloride  solution  (ferric  chloride, 
00  grms.,  concentrated  hydrochloric  acid,  200  c.c, 
and  water  to  1000  c.c),  the  mixture  is  kept  at 
80°  C.  for  some  time,  filtered,  the  precipitate 
washed  with  hot  water,  and  the  filter  and  precipi- 
tate then  transferred  to  a  beaker  where  they  are 
stirred,  with  20  c.c  of  10%  potassium  hydroxide 
solution  and  a  quantity  of  water  until  all  blue 
colour  has  disappeared.  The  mixture  is  now 
washed  into  a  250  c.c  flask,  diluted  to  the  mark, 
shaken  after  the  addition  of  1  grui.  of  lead  car- 
bonate, and  filtered  ;  100  c.c.  of  the  filtrate  is 
acidified  with  5  c.c  of  sulphuric  acid  (1  :  5),  and 
titrated  with  copper  sulphate  solution  (12  grms. 
per  litre)  which  has  been  standardised  against 
pure  potassium  ferrocyanide.  Ferric  chloride 
solution  is  used  as  an  external  indicator  in  the 
titration.  Exactly  the  same  quantities  of  re- 
agents must  be  used  in  the  standardisation  of  the 
copper  sulphate  solution  as  in  titrating  the  test 
solution,  and  the  conditions  of  the  titration  must 
be  the  same  in  each  case. — W.  P.  S. 

Iron  trisulphide.     W.  Mecklenburg  and  V.  Rodt. 
Z.  anorg.  Chem.,  1918,  102,  130—148. 

A  knowledge  of  the  properties  and  conditions 
of  existence  of  ferric  sulphide  is  important  in 
connection  with  the  use  of  ferric  oxide  for  purify- 
ing  coal    gas.     Its   formation   by   the    prolonged 


action  of  hydrogen  sulphide  on  an  aqueous 
suspension  of  freshly  prepared  ferric  hydroxide- 
in  absence  of  air  is  described  (see  this  J.,  1917,  82  V 
The  trisulphide  can  be  dehydrated  without  decom- 
position in  vacuo,  but  when  dry  is  pyrophoric  if 
brought  suddenly  into  contact  with  air.  If  spon- 
taneous ignition  is  prevented,  however,  it  is  quite 
stable  in  air.  By  the  action  of  excess  of  sodium 
sulphide  solution  on  a  solution  of  a  ferric  salt,  or 
of  excess  of  sodium  polysulphide  solution  on  one 
of  a  ferrous  salt,  a  precipitate  is  formed  having 
the  composition  Fe2S,.Na2S.  The  alkali  sulpho- 
ferrites  form  dilute,  deep  green  colloidal  aqueous 
solutions.     (See  also  J.  Chem.  Soc,  May,  1918.) 

— " e.  n.  r. 

Antimony  iri-iodidc  ;  A  ncic  metastable  form,  of . 

A.    C.    Vournasos.     Comptes   rend.,    1918,    166, 
526—528. 

A  yellow  amorphous  form  of  antimony  tri-iodide- 
may  be  prepared  by  cooling  a  hot  saturated  solu- 
tion of  the  red  crystalline  variety  in  glycerol, 
from  which  it  is  deposited  in  s'.*all  yellow  globules  ; 
by  heating  the  red  form  on  a  water-bath  with 
glacial  acetic  acid  and  a  little  potassium  acetate  ; 
or  by  heating  a  mixture  of  antimony  trioxide  and 
potassium  iodide  at  100°  C.  with  an  excess  of  an- 
hydrous acetic  acid.  This  yellow  form  melts  at 
172°  C.  and  at  this  temperature  is  converted 
into  the  red  crystalline  form.  The  last-men- 
tioned method  may  also  be  used  for  the  preparation 
of  arsenic,  antimony,  and  bismuth  tribromides  and 
arsenic  and  bismuth  tri-iodides.  (See  also  J~ 
Chem.  Soc,  May,  1918.)— W.  G. 

Radium  sulphate  ;    Solubility  of  pure  .     S.  C. 

Lind,  J.  E.  Underwood,  and  C.  F.  Whittemore. 
J.  Amer.  Chem.  Soc,  1918,  40,  465 — 472. 

In  the  recovery  of  radium  from  its  ores,  the 
radium  is  always  precipitated  at  some  stage  with 
barium  in  the  form  of  sulphate.  Information  as 
to  the  completeness  with  which  the  radium  is 
removed  from  solution  by  this  process  has  beei* 
sought  by  measurement  of  the  solubility  of  pure 
radium  sulphate  in  water  and  in  sulphuric  acid 
solutions.  It  was  found  that  2-1  x  10~8  grm 
RaS04  is  dissolved  by  1  c.c.  of  water  at  25°  C. 
The  solubility  is  not  affected  by  sidphuric  acid 
up  to  a  concentration  of  50%.  The  solubility 
of  radium  sulphate  is  only  about  1/100  of  that  of 
barium  sulphate.  This  relationship  does  not 
account  for  the  facts  concerning  the  removal  of 
radium  from  solution  by  precipitation  with  barium 
as  sulphate,  for  the  ratio  of  radium  to  barium  in- 
the  precipitate  is  always  the  same  as  in  the  solu- 
tion.    (See  also  J.   Chem.    Soc,    May,    1918.) 

— H.  M.  D. 


Iodine  ;  Action  of  sodium  sulphide  on 


and  the 


use  of  the  reaction  in  analysis.  J.  Ehrlich.  Z. 
anal.  Chem.,  1918,  57,  21—22. 

Free  iodine  is  dissolved  by  sodium  sulphide 
solution  with  the  formation  of  sodium  iodide ; 
sulphur  is  liberated  by  the  reaction  but  soon  dis- 
solves again  in  the  excess  of  sodium  sulphide. 
To  determine  iodine  in  a  waste  product  or  residue 
containing  an  iodide  and  other  substances,  the 
iodine  is  liberated  in  the  usual  way  with  potassium 
permanganate,  and  dissolved  in  an  excess  of  sodium 
sulphide  solution:  manganese  sulphide,  etc.,  is 
separated  by  filtration,  the  filtrate  is  treated  with 
zinc  sulphate  to  remove  excess  of  sulphide,  and 
the  iodine  is  then  precipitated  as  silver  iodide. 

— W.  P.  S. 

Chlorine  ;    Detection  of  smalt  quantities  of in 

iodine.  J.  Pinkhof.  Pharm.  Weekblad,  1918, 
55,  236. 

The  presence  of  chlorine  (between  J  and  2%)  in 
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iodine  can  be  detected  bj  treat i  t  with  thiosul- 

phate,  and   precipitation   ■•'  the  sulphate  formed 
by  add  tion  i  f  barium  nitrate,     A.  ,i.  w. 


Argon;      Industrial    preparation     of 


(  laude.     Oomptee  rend.,  1918,  166,  192—404. 

Ax  application  o(  the  processor  re-liquefaction.  The 
mixture  of  oxygen,  argon,  and  nitrogen  resulting 
from  the  fractional  distillation  of  liquid  air, 
suitably  compressed,  la  I  i .  1 1 1  •  ■  1 1  <  ■  <  l  in  a  bath  of 
liquid  oxygen  in  such  a  way  that  the  most  volatile 
constituent,  the  nitrogen,  passes  on.  The  liquid 
mixture  of  oxygen  and  argon  is  then  distilled, 
the  gases  passing  up  a  column  down  wliich  triekles 
some  of  the  same  liquid.  The  oxygen  condenses 
and  the  argon  passes  on.  By  this  means  there 
i  •  obtained  a  gaseous  mixture  containing  ~7>  -80% 
of  argon  and  only  1 — 2%  of  nitrogen,  the  re- 
mainder being  oxygen,  which  may  be  removed 
by  burning  it  with  hydrogen. — W.  G. 

Ammonia  recovery  at  tar-distilling  plants.     Wood- 
ward.    .See  III. 

Alternating  current  electrolysis  [of  sodium  Ihio- 
sulphale]  with  mercury  electrodes.  Weiser.  See 
XI. 


Patents. 

acid;     Processes    for    making  .     The 

British  Thomson-Houston  Co.,  Ltd.,  London. 
From  General  Electric  Co.,  Schenectady,  N.Y., 
I.s.a.  Bng.  Pat.  113,769,  Nov.  9,  1917. 
(Appl.  No.  10,456  of  1917.) 

fliT.mtf  acid  in  the  form  of  a  light  voluminous 
powder  is  obtained  by  the  action  of  an  aqueous 
solution  of  an  ammonium  salt  on  water-glass; 
hydrated  ammonium    silicate,    .Si02,NH„H,0,  is 

{u-ecipitated,  and  the  resulting  mixture  is  then 
■  til  to  the  foiling  point  when  the  precipitated 
silicate  gives  off  ammonia  and  yields  silicic  acid. 
The  mixture  is  filtered,  the  precipitate  washed 
thoroughly,  then  dried  at  100s  to  150°  C.  The 
product  containing  some  15%  of  water  is  passed 
through  a  20-  to  40-mesh  sieve  to  remove  coarse 
particles.  The  hydrated  ammonium  silicate  may 
also  be  filtered  off  directly,  and  after  washing, 
heated  to  about  150°  C.  when  ammonia  and  water 
are  given  off.  The  silicic  acid  obtained  by  this 
process  is  particularly  suitable  for  use  as  a  fuse 
tiller.— H.  31.  1>. 

Nitre-take;    Method  for  the  utilisation  of .     J. 

Grossmann,  Manchester.  Eng.  Pat.  111,180, 
Mar.  19,  1917.     (Appl.  No.  3933  of  1917.) 

THE  nitre-cake,  finely  ground,  is  mixed  with 
line'y  giound  Bodinra  nitrate  ••  nd  heaU  d  at  150° 
— 250  C.  when  the  nitrate  is  decompose  1  almost 
quantitatively  with  the  evolution  of  nitrous  fumes. 
The  proportion  in  which  the  substances  are  mixed 
will  depend  on  the  quantity  of  free  sulphuric  acid 
in  the  nitre-cake.  The  process  may  be  carried  on 
under  ordinary,  augmented,  or  diminished  pressure, 
and  air  may  be  either  excluded  from  or  passe  d 
through  the  apparatus  in  wliich  the  decomposition 
takes  place.  If  excluded  from  the  decomposing 
vessel,  the  air  may  be  mixed  with  the  nitrous 
tomes  subsequently,  with  formation  of  nitric  and 
nitrous  acids  which  may  be  used  in  the  manu- 
facture of  sulphuric  acid.  The  mixture  may  be 
placed  on  trays  carried  by  trolleys  which  are 
introduced  into  the  decomposing  chamber  at  one 
end  where  the  temperature  is  below  150°  C.  and 
discharged  at  the  other  end,  the  temperature  of 
which  is  about  250°  C— II.  31.  D. 


Ammonium  sulphate  and  Glauber's  sail;  Process 

for  the  production  and  separation  of .     II.  M. 

Dawson,    1 da.      Eng.    Pat.    111,230,    May    12, 

1917.      (Appl.  No.  07(17  of  L917.) 

The  pro.  e  -  relates  to  the  separation  of  ammonium 
sulphate  and  Glauber's  salt  from  the  solution 
which  is  obtained  by  the  absorption  of  ammonia 
in  solutions  of  nitre-cake  and  other  acid  sodium 
sulphates.  The  concentration  of  the  solution  of 
ammonium  and  sodium  sulphates  is  appropriately 
adjusted  so  that  from  70  to  HO  mols.  of  salt  are 
present  per  1000  mols.  of  water.  The  solution 
is  then  cooled  to  a  sufficiently  low  temperature, 
when  a  large  proportion  of  the  conta  ned  sodium 
sulphate  separates  out  in  the  form  of  Glauber's 
salt.  In  consequence  of  this  crystallisation,  the 
ratio  of  ammonium  sulphate  to  sodium  sulphate 
in  the  mother  liquor  is  largely  increased  and  when 
the  mother  liquor  is  evaporated  at  or  about  100 "  ('., 
pure  ammonium  sulphate  separates  out  so  long 
as  the  molecular  ratio  of  ammonium  sulphate  to 
sodium  sulphate  in  the  hot  mother  liquor  does  not 
fall  below  about  2-7.  When  this  stage  is  reached, 
the  evaporation  is  stopped,  and  the  residual  liquor 
is  suitably  diluted  and  mixed  with  further 
liquor  for  treatment  in  the  refrigerator.  The 
presence  of  free  acid  in  the  solution  from  the  satur- 
ator  does  not  necessitate  any  essential  modification 
in  the  cycle  of  processes,  but  it  is  advantageous 
to  reduce  the  acidity  as  far  as  possible  )>y  the  use 
of  an  efficient  saturator.  The  proportion  of  free 
acid  in  the  liquor  may  be  further  reduced  by  the 
addition  of  sodium  carbonate  or  liquor  ammonia 
before  the  concentration  or  adjusted  to  that  value 
which  is  appropriate  to  the  carrying  out  of  the 
refrigeration  process. — H.  M.  D. 

[Iron]    sulphate    crystals ;     Method    of   recovering 

[from    pickling    baths].     W.    H.    Sommer, 

Peoria,  111.,  Assignor  to  The  First  Trust  and 
Savings  Co.,  Cleveland,  Ohio,  and  W.  E.  Stone, 
Peoria,  111.  U.S.  Pat.  1,250,068,  Feb.  12,  1918. 
Date  of  appl.,  Sep.  20,  1915. 

After  concentration  by  means  of  steam  coils  and 
air-agitation,  the  solution  is  allowed  to  settle, 
without  cooling,  to  remove  insoluble  impurities, 
and  then  allowed  to  crystallise. — W.  E.  F.  P. 


Cyanides;    Process  for  the  synthetic  production  of 

[by    catalysis].     Process  for    the   synthetic 

production  of  ammonia.  P.  A.  Starke,  Berkeley, 
Cal.  U.S.  Pats.  (A)  1,250,272  and  (B)  1,256,273, 
Feb.  12,  1918.     Date  of  appl.,  Sep.  11,  1910. 

(a)  A  mixture  of  natural  gas  and  ammonia  is 
passed  through  a  reactive  mass  heated  to  about 
1000°  C.  The  reactive  mass  is  composed  of  suit- 
able alkaline  substances  and  a  metal  of  the  iron 
group,  and  is  "  devoid  of  carbon  as  a  chemical 
reactive  agent."  (b)  A  mixture  of  natural  gas  and 
nitrogen  (or  atmospheric  air)  is  treated  as  above 
at  a  temperature  not  higher  than  800°  C.  and  a 
pressure  of  not  less  than  7  atmospheres. 

— W.  E.  F.  P. 


Alkali  metals  ;   Process  of  replacing 


in  alkali- 


mctal-carrying  rocks  and  product  thereof.  H.  W. 
Charlton,  New  York,  Assignor  to  Kaolin  Pro- 
ducts Corporation.  U.S.  Pat,  1,256,295,  Feb. 
12,  1918.     Date  of  appl.,  May  3,  1916. 

Finely  divided  sodium-potassium  felspar  is 
heated  with  milk  of  lime  and  calcium  carbonate 
at  a  pressure  of  not  less  than  200  lb.  per  sq.  in., 
to  form  a  product  consisting  of  hydrous  calcium 
aluminium  silicate  associated  with  a  small  pro- 
portion of  calcium  carbonate. — W.  E.  F.  P. 


242  a 


Cl.  VIII.— GLASS;  CERAMICS. 


[Miy  15,  1918. 


Asbestos  treatment  :    Process  of 


—  and  product 
thereof.  H.  W.  Charlton.  New  York.  U.S.  Pat. 
1,256,296,  Feb.  12,  1918.  Date  of  appl.,  June 
2S,  1917. 

A,  product  consisting  of  asbestos  woo],  the  fibres 
of  which  are  uniformly  coated  with  lime,  is 
obtained  by  heating  asbestos  wool  with  milk  of 
lime  under  pressure. — W.  E.  F.  P. 

Barium  sulphide  ;    Purifying  .     AY.  E.  Prisk 

and  H.  R.  Harrison,  Halifax.  Nova  Scotia.  U.S. 
Pat.  1,256,593,  Feb.  19.  1918.  Date  of  appl., 
May  31,  1917.  FP   ' 

A  solution  of  the  barium  sulphide  is  filtered 
through  granulated  manganese  dioxide  and  after- 
wards  through   granulated   calcium   carbonate. 

— H.  M.  D. 

-Y  itrogen  compounds  of  metals  ;      Process  of  pro- 
ducing   .     M.  Sem,  Assignor  to  Det  Norske 

Aktieselskab  for  Elektrokemisk  Industri,  Norsk 
Industri-Hypotekbank,  C'hristiania,  Norway. 
U.S.  Pat.  1.256,935,  Feb.  19,  1918.  Date  of 
appl.,  Nov.  21,  1916. 

The  carbide  of  the  metal,  in  the  form  of  fine  dust, 
is  introduced  with  nitrogen  into  a  chamber,  the 
temperature  of  which  is  raised  sufficiently  to 
start  the  reaction  by  making  use  of  the  heat 
evolved  in  the  reaction  between  carbide  and 
nitrogen  previously  introduced. — H.  M.  D. 

Carbon  for  electrochemical,  metallurgical,  and  other 

services ;      Manufacture     of .     T.     W.     S. 

Hutcbins,  Middlewich.  Eng.  Pat.  113,812, 
Mar.  2.  1917.     (Appl.  No.  3113  of  1917.) 

Ground  pitch  or  tar,  alone  or  mixed  with  ground 
coke,  coal,  retort  carbon,  etc.,  is  fed  into  the  upper 
end  of  a  closed,  heated,  vertical  fireclay  tube 
until  the  latter  is  filled  with  the  carbonised  pro- 
duct. The  furnace  is  then  allowed  to  cool,  and 
tbe  product  withdrawn  from  the  bottom  of  the 
tube  in  the  form  of  a  rod.  For  the  preparation 
of  carbon  tubes,  a  smaller  fireclay  tube  or  rod  is 
fixed  within  the  larger  one  and  the  charge  fed 
into  the  annular  space.  The  density  of  the  pro- 
duct is  increased  bv  conducting  the  carbonisation 
under  pressure  ;  for  this  purpose,  and  the 
recovery  of  volatile  products,  the  fireclay  tube  is 
provided  at  each  end  with  a  valved  outlet  pine. 

— W.  E.  F/P. 

Sulphuric     acid ;      Concentrating     .     J.     W. 

Leitch.  Huddersfield.  U.S.  Pats.  1,257,894 
and  1,257,895,  Feb.  26,  1918.  Dates  of  appl., 
Dec.  14,  1915,  and  Oct.  11, 1917. 

See  Eng.  Pat.  1495  of  1915  ;    this  J.,  1916,  308. 

Ammonium  nitrate  ;  Process  of  manufacturing . 

R.  Blom,  Rjukan,  Assignor  to  Norsk  Hydro- 
Elektrisk  Kvaelstofaktieselskab,  Christiania, 
Norway.  U.S.  Pat.  1,256,513,  Feb.  19,  1918. 
Date  of  appl.,  July  20,  1916. 

See  Eng.  Pat,  101,090  of  1916  ;  this  J.,  1917,  1007. 

Ammonia ;  Process  for  producing  — :— .  A. 
Classen,  Aachen,  Germany.  U.S.  Pat.  1  256  875 
Feb.  19,  1918.     Date  of  appl.,  Oct.  8,  1915. 

See  Eng.  Pat,  14,055  of  1915  ;    this  J.,  1917,  547. 

Aluminous  compounds;     Treatment  of  H 

Spence  and  W.  B.  LleweUvn,  Assignors  to  p' 
Spence  and  Sous,  Ltd.,  Manchester.  U.S  Pat' 
l,256,005,Feb.l9,191S.  Dateof  appl.,Nov.3,1917.' 

See  Eng.  Pat.  109,998  of  1916  ;  this  J.,  1917,  1177. 


Air  ;  Apparatus  for  the  liquefaction  and  rectification 

of .       H.    Filippo    and    P.    Schoonenberg, 

Assignors  to  Naaml.  Vennoots.  Philips  Metaal 
Gloeilampenfabriek,  Eindhoven,  Netherlands. 
U.S.  Pat.  1.257.470,  Feb.  26,  1918.  Date  of 
appl..  June  3,  1916. 

See  Eng.  Pat.  101,860  of  1916  ;  this  J.,   1917,  32. 


Manufacture    of   lampblack.     Eng. 
See  XIII. 


Pat.    114,040. 


VIII.— GLASS;    CERAMICS. 

Glass  ;     Tank-furnace  for  ichite  fired  by  gas 

from  a  coke-producer.  A.  B.  Roxburgh.  Soc. 
Glass  Tech..  Mar.  20,  1918.  Gas  J.,  1918, 
141,586—587. 

A  producer  of  the  natural  draught  type  is  built 
up  to  the  tank  so  as  to  make  use  of  the  sensible 
heat  of  the  gas.  It  has  an  inclined  grate  of  bars 
of  cruciform  cross-section  capable  of  rotation  on 
their  bearings  so  as  to  loosen  and  di.-charge  ash. 
However  turned,  each  bar  will  form  a  channel 
which  can  be  kept  filled  with  water  from  a  pipe 
arranged  to  drip  upon  an  exposed  end.  The  bar 
is  thereby  cooled  and  the  steam  necessary  to 
prevent  clinker  formation  is  supplied  to  the  pro- 
ducer. The  gas  outlet  is  placed  at  the  side  of  the 
producer  and  below  the  level  of  the  top  of  the  fuel 
bed.  The  working  depth  of  the  fuel  1  ed  is  thereby 
maintained  constant  so  long  as  the  outlet  is 
covered,  and  the  producer  need  only  be  charged 
once  in  four  hours.  The  gas  passes  through  a 
dust-collecting  chamber  to  the  tank  furnace, 
whence  the  products  of  combustion  are  removed 
from  the  opposite  end  and  conveyed  under  the 
tank  through  recuperators  to  preheft  the  air 
supply  and  then  to  the  chimney.  One  cwt.  of 
gas  coke  free  from  breeze  is  consumed  per  hour, 
the  storage  capacity  of  the  producer  being  about 
4  cwt.— H.  J.  H. 

Patents. 

Annealing  [glass,  porcelain,  metals]  and  apparatus 
used  therein.  A.  Hilger,  Ltd.,  and  F.  Twyman, 
London.  Eng.  Pat.  114,183,  Mar.  19,  1917. 
(Appl.  No.  3972  of  1917.) 

A  sample  of  the  substance  to  be  annealed,  which 
may  be  glass,  porcelain,  or  a  metal,  is  formed  into- 
a  rod,  one  end  of  which  is  inserted  into  a  hole  in  a 
pillar  and  secured  by  means  of  a  screw.  A  weight 
is  attached  to  the  other  end  of  the  rod.  which  is 
disposed  horizontally.  The  apparatus  is  placed 
in  the  annealing  chamber  together  with  the  articles 
to  be  annealed,  and  when  the  weight  has  sunk  a 
certain  distance  it  is  known  that  the  annealing 
process  has  reached  a  predetermined  stage  or  ia 
completed.  The  process  can  be  carried  out 
without  men  suring  the  temperature  of  the  annealing 
chamber.  The  method  is  based  on  the  fact  that 
there  is  a  relation  between  the  disappearance  of 
strain  in  a  viscous  substance  and  the  deformation 
of  the  same  substance  under  constant  stress. 

— H.  M.  D. 

Glass-draicing  furnace.  G.  L.  Catlin  and  D. 
Morrison,  Port  Allegany,  Pa.,  Assignors  to  R. 
W.  Hilton.  Smethport,  Pa.  U.S.  Pat.  1,255,983, 
Feb.  12,  1918.     Date  of  appl.,  May  19,  1917. 

A  glass  furnace  with  an  open  top  is  fitted  with 
a  top  stone  having  a  depending  annular  flange, 
angular  in  cross  section  and  with  its  lower  edge 
extending  horizontally.  This  flange  engages  with 
a  movable  pot-bottom  the  opposite  faces  of  which 
are  formed  with  a  central  plane  portion  with  a 
diameter  approximately  equal  to  that  of  the  flange 
and  having  a  bevelled  margin  extending  at  an 
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le  to  the  lower  edge  of  the  Bange  ami  engaging 
with  it.  Springs  are  provided  i"  kee]  the  pot- 
bottom  ana  Bange  in  contact.  Mean-  are  pro- 
vided for  raising  and  lowering  the  pot-bottom 
and  for  rotating  it  when  lowered.      \.  B.S. 

Muffle  leer  [irhr],  H.  M.  Thompson,  Washington, 
Pa.  U.S.  Pat.  1.257.15(1.  IVb.  lit,  1918,  Date 
of  appl..  Oct.  l,  1917. 

A  MiKFi.K  chamber  is  superposed  on  a  lehr  chamber, 
with  a  horizontal  division  wall  between.  This 
wall  consists  of  b  number  of  spaced,  parallel  metal 
beams  of  inverted  T-ahape  and  plate-like  tiles 
supported  by  adjacent  beams,  A  number  of 
baffle-walls  resting  on  the  hnnmfl  divide  the  muffle 
chamber  so  as  to  produce  a  tortuous  passage  for 
the  products  of  combustion. — A.  B.S. 

Oicns  or  kilns  for  use  in  the  manufacture  of  lilcs, 

ery  ami  other  ware  nmi  for  ether  purposes. 

J.    II.    Harlow,   and    .Minloti.    BoUins,   and   Co., 

Stoke-on-Trent,     Eng.    Pat.    113,794,    Dec.    4, 

1918.     (Appl.  No.  17366  of  1916.) 

In   a  tunnel  oven,  producer  gas  enters  the  oven 

through   the   duct,   a.  is  mixed    with  hot  air  and 

Imrned   in   the   combustion    chambers,   b.    b1,   the 

Haines  and  products  of  combustion  passing  through 

the  longitudinal  Hues,  rf.  d1.     Two  further  com- 


bustion chambers  (not  shown)  placed  alongside 
6,  61,  deliver  their  products  into  the  space,  c1, 
between  the  muffle  arch,  c4,  and  the  outer  arch, 
u*,  of  the  oven  and  thence  into  the  flues,  rf  or  rf1, 
respectively.  Six  such  spaces  are  provided,  the 
gases  travelling  in  one  direction  through  three  of 
them  and  in  the  opposite  direction  through  the 
other  three  so  as  to  secure  uniform  heating.  The 
curved  sides,  rf4,  of  the  flues,  rf.  rf1,  are  provided 
with  grooves  on  their  outer  faces  and  are  covered 
by  curved  plates.  (,  forming  a  series  of  chambers 
through  which  hot  air  is  drawn  from  the  tunnel 
and  superheated  before  it  is  allowed  to  come  into 
contact  with  the  poods,  n.  to  be  heated.  Alter- 
natively, the  longitudinal  flues,  rf.  rf1,  may  have 
two  sides  of  equal  curvature,  both  of  which  are 
provided  with  air  cavities,  j.  In  the  cooling  zone 
of  the  kiln,  the  double  arch,  W,  c*,  is  placed  a 
little  distance  away  from  the  oven  wall  and  its 
inner  wall,  c4,  is  perforated,  so  that  hot  air  i 
be  drawn  from  the  tunnel  and  through  the  space, 
c1.  This  arrangement  ensures  rapid  cooling 
without  "  dunting."  The  lire-zone  of  the  oven 
has  a  covering,  w,  of  non-conducting  material. 

—A.  B.  S. 

[Ceramir]  tcarc  dri/er  and  factory.  A.  B.  Klav. 
Modesto,  Cal.  0.8.  Pat  1,256,237,  Feb.  12, 
1918.     Date  of  appl.,  June  10,  1916. 

Several    superposed    drying    compartments    are 


arranged  over  a  binning  kiln  in  the  basement  of 
the  factory,  and  vertical  flues  from  the  kiln  pass 
through  the  compartments  and  serve  as  heat- 
radiafors.     Elevators  are  provided  to  convey  the 

ware  downwards  through  the  successive  drying 
compartments  to  the  burning  kiln  and  upwanb 
for  delivery.— A.  B.  S. 

Bricks  and  similar  articles  ;  Process  of  making . 

S.    J.     Hayde,     Kansas    (Sty,    Mo.     I'.s.    Pat. 
l,256,878,Feb.l2,1918.  Datebf  appl. .July  3,1917. 

A  haw  argillaceous  material  containing  a  lime- 
producing  substance  is  burned  for  a  short  time  at 
a  temperature  exceeding  1500°*  F.  (815°  C.b 
tooled  slowly,  treated  with  water  so  as  to  slako 
the  lime,  crushed,  mixed  with  cement  and  water, 
and  moulded  so  as  to  form  bricks  or  similar 
articles. — A.  B.  S. 

Abrasives;    Manufacture  of  artificial .     A.  T. 

Snodgrass,     Manchester.      Eng.      Pat.     113,731, 
June  23,  1917.     (Appl.  Xo.  9023  of  1917.) 

Two  or  three  parts  of  finely  powdered  natural 
emery  or  corundum,  raw  bauxite,  or  other 
material  rich  in  alumina,  is  mixed  with  one  part 
of  finely  powdered  glass  ("  flour  "  glass),  moulded 
into  balls,  and  burned  in  a  plumbago  crucible  at 
a  temperature  not  less  than  1700°  C.  The  molten 
mass  is  poured  on  to  a  cool  surface  or  otherwise 
allowed  to  solidify. — A.  B.  S. 

Aluminous  composition  [abrasive]  and  method  of 
preparing  the  same.  O.  Hutchins,  Assignor  to 
The  Carborundum  Co..  Xiagara  Falls,  X.Y. 
U.S.  Pat,  1,257,356,  Feb.  26,  1918.  Date  of 
appl.,  Nov.  14,  1917. 

A  ckystalline  aluminous  abrasive  is  made  by 
fusing  a  mixture  of  bauxite,  barium  oxide  or  a 
compound  yielding  it,  and  carbon  in  an  electric 
furnace,  the  carbon  being  present  in  sufficient 
quantity  to  reduce  the  major  portion  of  the  iron, 
silicon,  and  titanic  oxides  present,  but  not  the 
barium  oxide. — A.  B.  S. 


IX.— BUILDING  MATERIALS. 

Valuation   of  lime  for   various  purposes.     Meade. 
See  VII. 

Patents. 

M'atcrproof  materia!  for  use  in  constructional 
purposes,  as  a  substitute  for  leather,  for  street 
paving  and  the  like.  D.  Volant,  Bordeaux, 
France.  Eng.  Pat.  111.485,  Nov.  13,  1917. 
(Appl.  No.  16.(174  of  1917.)  Under  Int.  Conv., 
Nov.  21,  1916. 

A  OTHOWG  homogeneous  waterproof  material  is 
composed  of  superposed  sheets  of  paper  each 
impregnated  by  immersion  in  a  hot  bath  of  tar 
or  asphalt,  a  suitable  number  of  sheets  being 
applied  to  one  another  so  as  to  produce  a  material 
of  the  desired  thickness.  The  mass  is  then  heated 
to  a  suitable  temperature  whilst  being  passed 
between  rollers  so  as  to  compress  the  material  into 
a  -ingle  sheet.  For  use  in  street  pavements, 
asphalt  is  preferable  to  tar  as  an  impregnating 
material,  and  the  sheets  should  be  set  on  edge. 

—A.  B.  S. 

Waterproofed  material  [stone]  and  method  of  water- 
proofing. E.  R.  Jump.  Newton,  Mass.  U.S.  Pat. 
1,25b. J21.Fel.  12. l'»is.  Dateofappl.,May2,l<'j7. 

An  insoluble  salt  is  precipitated  on  the  surface 
of  the  particles  of  a  mass  of  gypsum  in  ordei  to 
make  it  waterproof. — A.  B.  S. 
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Cement ;    Process  of  making 


E.  C.  Eckel, 


Washington,  D.O.,  Assignor  to  A.  C.  Spencer, 
Washington,  D  C,  and  A.  Cox,  New  York. 
U.S.  Pat.  1,255,995,  Feb.  12.  1918.  Date  of 
appl.,  Apr.  17,1911.     Benewed  Jan.  3,  191S. 

Diatomaceous  earth  is  added  to  a  cement 
mixture  containing  iron  and  calcareous  material 
so  as  to  bring  the  total  silica  up  to  a  desired  ratio 
to  the  ferric  oxide  present.  The  clinker  should 
contain  an  amount  of  combined  silica  more  than 
twice  that  of  the  sesquioxides  present. — A.  B.  S. 

Wood  impregnation.  G.  G.  Carver,  Assignor  to 
The  JennisorvWright  Co..  Toledo,  Ohio.  U.S. 
Pat.  1,250.209,  Feb.  12,  1918.  Date  of  appl., 
May  20,  1915. 

The  wood  is  submerged  in  a  preserving  fluid,  and 
subjected  to  pressure,  which  is  afterwards  relieved 
and  the  excess  of  fluid  removed.  It  is  then 
immersed  in  an  impregnating  fluid  under  a  lower 
pressure  than  that  applied  in  the  previous  opera- 
tion. Alternatively,  the  wood  may  be  subjected 
to  gas  pressure  and,  without  relieving  this,  may  be 
treated  in  a  bath  of  preservative  substance  under 
a  still  higher  pressure.  The  surplus  preservative 
is  then  removed  and  the  wood  subjected  to  a  partial 
vacuum  and  afterwards  impregnated  by  im- 
mersion in  a  suitable  liquid  under  a  lower  pressure 
than  that  employed  with  the  preservative  fluid ;. 

—A.  B.  S. 


Impregnating  wood  ;    Apparatus  for 


J.  H. 


Parsons,  Assignor  to  W.  H.  Saverv,  Wilmington, 
Del.  U.S.  Pat.  1,257,923,  Feb.  26,  1918.  Date 
of  appl.,  Nov.  11,  1916. 

A  cylinder  is  provided  with  a  socket  to  receive 
one  end  of  the  log  or  piece  to  be  treated,  this 
socket  being  in  communication  with  the  atmos- 
phere. The  other  end  of  the  log  is  fitted  into  a 
socket  attached  to  a  piston  which  slides  within 
the  cylinder  so  as  to  clamp  the  log  in  the  required 
position.  The  impregnating  fluid  is  supplied  under 
pressure  to  the  interior  of  the  cylinder. — A.  B.  S. 

Mineral  wool  ;    Means  for  making .     W.  Fav, 

St.  Louis,  Mo.  U.S.  Pat.  1,256,541,  Feb.  19, 
1918.     Date  of  appl.,  Mar.  3,  1917. 

A  stream  of  molten  scoria  is  discharged  from  a 
cupola  into  a  combined  blast  pipe  and  mixing 
chamber,  and  a  blast  of  steam  mixed  with  a  dust- 
settling  fluid  is  directed  into  it  so  as  to  form  wool- 
fibres.  The  mixture  passes  into  a  chamber,  in 
which  the  mineral  wool  fibres  are  col- 
lected, this  chamber  being  provided  with  restricted 
outlets  so  as  to  maintain  pressure  therein. — A.  B.  S. 


Wood ;     Preservation   of 


and   production    of 


substances  therefor.  W.  P.  Thompson,  Liver- 
pool. From  P.  C.  Beillv,  Indianopolis,  Ind., 
U.S.A.  Eng.  Pat.  114,181,  Mar.  19,  1917. 
(Appl.  No.  3947  of  1917.) 

See  U.S.  Pats.  1,220,001  and  1,230,782  of  1917  ; 
this  J.,  1917,  504,  866. 

[Cement]    furnace    structures  ;     Rotary    .     B. 

Hadd  n,  London.  From  Commercial  Research 
Co.,  Long  Island  City,  N.Y.,  U.S.A.  Eng.  Fat. 
114,228,  Apr.  24,  1917.  (Appl.  No.  5759  of 
1917.) 

See  U.S.  Pat.  1,238,394  of  1917  ;  this  J.,  1917, 1130 
Process  of  asbestos  treatment  and  product  thereof. 
U.S.  Pat.  1,256,296.     See  VII. 

X.— METALS  ;      METALLURGY,     INCLUDING 
ELECTRO-METALLURGY. 

Steels  ;    Quenching   and   work-hardening  of  carbon 
Cloup.     Comptes    rend.,    1918,    166, 


415- 


F. 
-416. 


The  heating  curves  of  quenched  or  work-hardened 


steels  show  an  irregularity  at  400'  C.  character- 
ised by  an  evolution  of  heat.  The  change  of  state 
occurring  at  that  point  only  proceeds  slowly  in 
either  case,  but  it  is  irreversible,  cooling  curves  i:* 
both  cases  being  smooth  and  regular.  For 
example,  specimens  of  a  steel  containing  012%  C 
were  quenched  from  1000°  C.  in  water  at  15°  C. 
and  cold-hammered  respectively,  and  each  was 
heated  at  640°  C.  for  25  mins.  Each  specimen 
still  showed  the  break  in  the  heating  curve  during 
a  second  reheat,  but  after  this  had  been  continued 
for  12  hrs.  at  600°  C.  transformation  was  com- 
plete and  the  heating  curves  showed  no  irregu- 
larity.—W.  G. 


Tantalum  :    Estimation  of 


in  its  alloys  with. 


iron.     Travers.     Comptes     rend.,     1918,      166, 
494 — 495. 

The  steel  is  treated  with  aqua  rcgia  and  the 
tantalic  acid  is  separated  by  two  successive 
evaporations.  In  the  case  of  ferro-tantalums 
the  material  is  fused  with  anhydrous  sodium  sul- 
phite and  the  mass  is  extracted  with  dilute  acid. 
In  either  case  the  impure  tantalic  acid  is  fused 
with  pure  potassium  hydroxide,  the  melt  is 
extracted  with  water,  and  the  filtrate  acidified 
with  very  dilute  sulphuric  acid  and  boiled  for  one 
hour.  The  tantalic  acid,  contaminated  with  a 
little  silica,  is  weighed  and  then  heated  in 
a  current  of  hydrogen  chloride  at  900°  C.  This 
process  removes  the  whole  of  the  tantalic  acid 
and  leaves  behind  all  the  silica,  which  may  be 
weighed  and  thus  allowed  for.  If  chromium 
is  present  a  little  sodium  peroxide  is  added  to  the 
potassium  hydroxide  prior  to  the  fusion.  Tung- 
sten, if  present,  is  separated  after  the  precipitation 
with  dilute  acid  by  washing  the  precipitate  with 
a  large  excess  of  ammonia  solution.  (See  also  J. 
Chem.  Soc,  May,  1918.)— W.  G. 

Platinum  substitute  [platinum-gold  alloy],  I.  L.  B. 
van  der  Marck.  Pharm.  Weekblad,  1918,  55, 
149—151. 

An  alloy  containing  about  11  %  Pt  and  89%  Au 
is  being  made  vinder  the  trade  name  "  Platino." 
Experiments  show  the  alloy  to  be  very  resistant : 
it  is,  however,  attacked  by  sulphuric  acid  con- 
taining nitric  acid,  but  is  more  resistant  to  caustic 
potash  than  platinum.  On  heating  in  a  smoky 
flame,  it  does  not  become  brittle,  as  is  the  case  with 
platinum.  Its  resistance  to  fused  potassium 
nitrate  obviates  the  necessity  of  using  porcelain 
vessels  for  fusions.  The  cost  is  about  one-third 
that  of  pure  platinum. — F.  W.  A. 

Copper ;     Progress    in    the    metallurgy    of    . 

H.  0.  H.  Carpenter.     J.  Boyal  Soc.  Arts,   1918, 
66,  114—123,  12S— 137,  141—153. 

A  copper  smelter  was  in  operation  near  Keswick 
in  1580.  The  Mines  Boyal  Society,  which  was 
constituted  in  that  year,  started  smelting  in 
Wales  at  Neath  ;  100  years  later  two  other 
companies  began  operations  at  Melincrethyn  and 
Taibach.  The  first  smelters  in  the  Swausea 
district  were  erected  in  1717.  The  ores  smelted 
in  Wales  were  mined  in  Cornwall  and  Anglesey. 
During  the  17th  century  the  reverberatory  furnace 
was  evolved  in  Wales,  all  previous  copper  smelting 
having  been  carried  out  with  charcoal  in  small 
shaft  furnaces.  The  coal  consumption  in  the 
Welsh  process  was  over  18  tons  per  ton  of  metal 
produced.  The  English  copper  industry  reached 
its  zenith  during  the  middle  of  the  19th  century, 
but  the  arbitrary  methods  in  buying  ores  and 
selling  metal,  pursued  by  the  Associated  Copper 
Smelters  (the  Welsh  combine)  led  to  the  intro- 
duction of  smelting  in  Chile,  which  had  already 
become  the  most  important  ore  producer.  In  the 
decade  1861 — 70,  Chile  led  the  world's  output  ; 
at  the  same  time,  mining  operations  at  Calumet) 
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Mich.,  i  .8,  \..  were  greatly  increased,  while  Spain. 
Portugal,  and  Australia  became  important  pro- 
dneera,  The  Bio  1'into  mine  passed  under  English 
management  in  1876.  From  1880,  the  United 
States  became  the  foremost  copper  producer, 
while  Chile  declined  ;  Japan  Introduced  up-to-date 
citing  processes.  At  the  end  of  Last  century 
the  United  States  produced  more  than  50^ 
the  world's  copper;  the  bulk  of  the  output  was 
derived  from  Arizona,  Montana,  Michigan,  and 
Utah.  The  old  Welsh,  the  Bio  Tinto,  and  the 
pyrittc  processes  are  briefly  described,  as  are  also 
those  used  at  Ohnqtrioamata  and  Anaconda, 
including  the  following  changes  made  at  the  latter 
plant  in  lull — 15.  The  slimes  are  treated  in 
machines  of  the  Minerals  Separation  type  with 
ii  — S  Hi.  of  sulphuric  acid.  2 — 8  Hi.  of  kerosene 
sludge  acid,  and  J  —  1  lb.  of  crude  wood  creosote 
per  ton  of  feed.     The  lattei  I  ■'■-  -  i> ".,  t'u. 

the  flotation  tailing  0-25%.  By  the  adoption  of 
dotation,  the  concentrator  recovery  has  been  > 
raised  from  70  to  05  %.  The  flotation  concentrate 
i>  lilter-pressed,  roasted,  and  smelted  in  reverbera- 
boticn.  The  flue  gases  from  the  roast ing-furnaces 
are  treated  by  the  Cottrell  electrostatic  process, 
which  recovers  70  tons  of  dust  per  21  hours  from 
I  500  tons  of  concentrate.  The  new  sand-leaching 
plant  treats  mill  tailings  as  well  as  old  dump 
material.  This  is  roasted  with  salt  and  leached  by 
downward  percolation  with  a  hot  solution  of  salt 
and  sulphuric  acid.  The  liquors  are  precipitated 
with  scrap-iron.  The  acid  is  made  on  the  spot 
from    the    roaster    gases.      The    process    recovers 

i  of  the  copper  and  03-5%  of  the  silver.  The 
reverberatory  smelting  furnaces  have  been  recon- 
structed and  are  now  fired  with  coal-dust,  whereby 
the  output  of  each  furnace  has  been  more  than 
double. 1,  while  the  fuel  ratio,  i.e.,  ratio  of  charge 
to  coal,  has  increased  from  4  -2  :  1  to  6  :  1.  A 
description   of   the  coal-pulvetising   plant   is  also 

B.      W.  U.S. 

Xitric  acid  and  copper  ore.     O.  C.  Westby.      Met. 
and  Chem.  Eng.,  1018,  18,  200—206. 

Ax  unsuccessful  trial  of  a  process  of  copper  extrac-  I 
tion  from  a  sulphide  ore  is  recorded.  Pulverised 
ore  was  added  at  a  carefully  regulated  rate  to 
warm  dilute  nitric  acid,  the  temperature  being 
maintained  by  blowing  in  steam  as  required  when 
the  violence  of  the  reaction  had  subsided.  Agita- 
tion was  effected  by  compressed  air  which  also  re- 
oxidised  to  nitrogen  peroxide  the  nitric  oxide 
evolved.  The  nitrous  gases  with  excess  of  air 
were  blown  forward  through  a  train  of  towers, 
where  they  were  absorbed  in  water  and  nitric  acid 
regenerated  for  use  on  fresh  ore.  Copper  and  iron 
were  obtained  as  sulphates,  and  the  solution  was 
filtered  and  treated  in  the  usual  manner.  Ten 
laboratory  experiments  showed  an  average  re- 
rovery  of  copper  of  88-0%  and  of  nitric  acid  equal 
to  90-5%.  The  loss  of  nitric  acid  was  due  to 
imperfect  recovery  and  also  to  loss  in  the  liouors 
a-s  nitrates  of  iron  and  copper.  On  a  manufactur- 
ing scale  the  recovery  of  copper  and  nitric  acid 
was  much  less  satisfactory — 67-2%  and  75-7% 
respectively — and  without  an  almost  complete 
recovery  of  nitric  acid  the  process  is  not  feasible 
■commercially. — H.  J.  H. 

Muni:  metal  (60  :  40  brass)  ;    Typical  eases  of  (he 

deterioration  of by  8c  >rrosim\.     U.S. 

Kawdon.     I.S.  Bureau  of  Standards,  Technol. 
Paper  103,  1917.    2S  pages. 

By  selective  corrosion  is  meant  that  type  of 
•deterioration  which  is  brought  about  by  electro- 
lytes (e.g.,  sea  water)  through  the  attack  of  certain 
microstructural  constituent-  of  the  alloys  leading, 

m    the    present    instance,    to    "  diwinciflcation." 

Typical  cases  of  such  corrosion  of   Muntz  metal 


li  <\.-  been  examined,  including  bolts  and  sheathing 

from  the  keel.,  of  sea-going  boats,  and  condenser 

lulling.      The   paper   i,   illustrated    with   numerous 

photon  i.  rographs  of  the  specim  ma  described. 
Normally,  the  structure  of  Muntz  metal  consists 
of  a  matrix  of  )  constituent,  relatively  rich  In  zinc, 

in  which  are  embedded  crystals  of  the  %  constituent 

which  i-  i rer  in  zinc.  In  all  eases  the  9  con- 
stituent  i-  attacked  first,  the  rate  at  which  th 

a  constituent  is  attacked  being  variable  and  some- 
times indefinitely  delayed.  The  metal  whan  thus 
attacked  becomes  red  in  appearance,  HUe  poor 
copper,  and  is  very  weak  and  porou-.  The  micro- 
graphs show  that  the  attack  on  the  8  phase  is  not 
a  gradual  one  but  is  abrupt  and  complete,  the  line 
of  demarcation  between  the  attacked  and  unat- 
tacked  portions  being  verj  sharp.  Dezinciflcation 
may  also  occur  in  a  brass,  but  the  method  of 
attack  is  different.  Samples  which  have  been 
heat-treated  have  an  outer  layer  of  a  brass  from 
which  excess  of  zinc  has  volatilised,  and  this  layer 
serves  as  a  protective  coating  for  the  <x--i  alloy 
beneath.  The  author's  experiments  do  not  show 
any  relation  between  time  or  temperature  of 
anhealiug  of  the  metal  and  susceptibility  to  attack 
by  salt  solution.  The  character  of  the  surface 
may  be  of  importance,  since  at  those  points  where 
specks  of  basic  zinc  chloride  accumulate,  corrosion 
is  specially  rapid.  Other  influences  which  may 
accelerate  the  rate  of  attack  are  contact  with 
substances  more  electronegative  than  either  a  or  0 
constituent,  an  increase  of  temperature,  or  localised 
stresses.  Whilst  the  results  of  the  author's 
experiments  suggest  that  highly  localised  stresses 
increase  the  susceptibility  to  attack,  they  are  not 
regarded  as  conclusive. — E.  11.  R. 

Bronze ;     An    investigation    of    unsound    castings 

of  Admiralty (88  j  to  ■  g)  .•    Its  cause  and  the 

remedy.  H.  C.  H.  Carpenter  and  C.  F.  Elam. 
Inst,  of  Metals,  March.  K'ls.  [Advance  copy.] 
21  pages. 

When  Admiralty  bronze  is  poured  at  1400°  C. 
unsound  castings  are  always  obtained,  due  to  the 
presence  of  blowholes.  Pouiing  below  1100°  C. 
very  often  causes  unsoundness.  The  metal  is 
always  sound  if  left  to  cool  in  the  crucible,  even 
if  overheated ;  this  also  applies  to  previously 
cast  unsound  metal.  Hence  the  temperature  of 
casting  is  the  deciding  factor.  The  blowholes  are 
formed  by  the  liberation  of  dissolved  gases. 
These  were  collected  in  vacuo  and  analysed  :  they 
were  found  to  consist  of  typical  furnace  gases, 
whether  the  castings  were  sound  or  unsound. 
No  constant  or  sufficient  difference  in  the  volume 
of  gas  could  be  found  to  account  for  the  presence 
or  absence  of  blowholes.  Pure  copper  heated 
in  vacuo  yields  gas  resembling  that  obtained  fron 
bronze,  hence  the  gases  which  cause  unsoundm-- 
are  very  probably  derived  from  the  copper  itself, 
especially  as  they  are  most  difficult  to  expel. 
The  best  way  of  avoiding  unsound  castings  is  to 
control  the  temperature  before  pouring,  so  that 
it  is  within  the  interval  1270='— 1150    0.— W.  Tl.  s. 


Alv,-  g  of - 


.  R.  .T.  Anderson. 
Inst,  of  Metals.  Mar.  U,  1918.  [Advance  copy.] 
pp.  3  and  1  plate. 

Fivi  specimens  of  aluminium  sheet  (16  gauge) 
were  subjected  to  chemical  and  microscopical 
examination.  The  iron  content  (0-74  to  000%) 
was  higher  than  usual  in  American  metal  of  good 
quality.  Shore  hardness  numbers  varied  from 
ii  to  o.  whereas  the  usual  numbers  for  such  sheet 
are  13 — 15  in  the  severelv  worked  specimens 
and  4 — 5  in  annealed  specimens.  The  samples 
in  question  had  probably  been  partly  annealed 
•  old  rolling.  The  metals  ".ere  found  to  be 
almost    stiuctureless    or    with    crvstals    deformed 
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in  the  direction  of  work.  On  annealing  at  540°  C. 
for  15  mins.  followed  by  slow  cooling  a  typical 
structure  was  developed.  Excessive  initial 
deformation  appeared  to  retard  crystal  growth. 
(For  the  polishing  and  etching  of  aluminium  see 
this  J.,  1918,  211  a.)— H.J.  H. 

Aluminium-copper     alloys  ;      Constitution     of    the 

copper-rich .      J.   N.   Greenwood.      Inst,   of 

Metals,  March,  1918.     [Advance  copy.]  46  pages. 

The  relation  between  the  hardness  and  com- 
position of  alloys  containing  less  than  16  %  Al 
was  investigated  by  the  Brinell  and  scleroscope 
methods,  the  former  being  more  satisfactory 
on  the  whole.  The  hardness-composition  curve 
of  the  a-series  of  solid  solutions  (up  to  about 
0 •7°0  Al)  was  found  to  be  linear.  Hence  the  idea 
that  the  upper  limit  of  this  series  of  solid  solutions 
is  formed  by  the  compound,  Cu,Al,  cannot  be 
maintained.  The  curve  for  the  quenched  ^-series 
of  solid  solutions  showed  a  minimum  at  12-5%  Al, 
which  confirms  the  existence  of  Cu3Al.  In  the 
case  of  alloys  containing  a  +  f,  o+/3,  or  j3+i%  there 
is  a  marked  deviation  from  the  linear  relationship 
between  hardness  and  composition.  Alloys  with 
8-7 — 13-3  %  Al  reached  a  state  of  phase  equilibrium 
after  20  days  at  600°  C.  The  results  of  a  separate 
investigation  of  8  will  shortly  be  published. 

— W.  R.  S. 


appeared  to  be  a  region  of  maximum  hardness 
in  the  vicinity  of  the  70  :  10  :  20  alloy.  On  the 
whole,  the  alloys  were  brittle  and  weak. — W.  R.  S. 

Alloys  :    Theoretical  and  experimental  researches  on 

metallic .      N.    Parravano.      Annali   Chim, 

Appl.,  1918,  9,  1 — 86. 

,   A  kesume  of  the  author's  investigations  on  alloys, 

including    theoretical    studies    on    ternary    and 

!   quaternary  alloys.     The  systems  wliich  have  been 

1   studied   experimental!  v  include  Sn — As   (this   J., 

1911,  1018),  Sb— As  (this  J.,  1912,  495),  Sb— Se, 

Bi— Se,    Mn— Zn    (this    J.,    1915,    286),    Mn— Bi 

(this  J.,  1915,  802),  Sb— K,  Cu— Zn  (this  J.,  1915, 

86),  Ni— Mn— Cu  and  Fe— Mn— Cu  (this  J.,  1912, 

j    1131),  Fe— Ni— Mn  (this  J.,  1912,  1081),  Cu— Au— 

I    Ag  and  Ni— Cu— Au    (this  J.,   1914,  261).    Ni — 

;    Au— Ag  (this  J..  1913,  1158),  Ni— Cu— Ag  (this  J., 

1913,    1112),   Ni— Cu— Pb    (this   J.,    1914,    1212), 

I    Cu— Zn— Pb     (this    J.,     1915,    86),    Ag— Pb— Sn 

!    (this  J.,  1911, 1120).  Cu— Sb— Bi,  Pb— Sn— Cd— Bi 

;    (this   J.,    1912,   778),   Fe— Ni— Mn— Cu    (this   J., 

I    1913,  89),  and  Ni— Cu— Au— Ag   (this  J.,   1914, 

1092). 


Aluminium-bronze  ;    Die-casting  of  - 


H.  Rix 


and  H.  Whitaker.    Inst,  of  Metals,  March,  1918. 
[Advance  copy.]     9  pages. 

The  advantages  of  aluminium  as  a  die-casting 
metal  are  its  low  sp.  gr.,  cheapness,  and  strength. 
Its  chief  drawbacks  are  high  melting-point  and 
shrinkage,  weakness  at  high  temperatures,  and  the 
tendency  of  the  molten  metal  to  attack  iron. 
The  high  shrinkage  can  be  reduced  by  alloying, 
and  need  not  exceed  about  1-4  °0.  Aluminium- 
bronze  containing  about  10  °0  Al  does  not  give 
well-defined  edges,  but  much  better  results  are 
obtained  if  1 — 4%  Fe  is  added.  The  mechanical 
properties  may  be  profoundly  modified  by  heat 
treatment ;  the  temperature  of  the  molten  metal 
and  die  should  be  known,  and  the  rate  of  cooling 
of  the  casting  standardised.  The  dies  are  made 
of  close-grained  cast  iron,  as  hard  as  is  consistent 
with  good  machining  properties.  From  5000  to 
7000  castings  can  be  made  before  the  die  shows 
signs  of  deterioration. — W.  R.  S. 


Metals ;    Velocity  of  dissolution   of 


in  {Kids. 


III.  Velocity  of  dissolution  of  alloys  of  zinc  with 
arsenic,  lead,  cadmium,  nickel,  platinum,  and  gold. 
M.  Centnerszwer.  Z.  physik.  Chem.,  1918,  92, 
563—580. 

The  rate  at  which  zinc  dissolves  in  hydrochloric 
acid  (compare  this  J.,  1917,  292)  is  not  increased 
when  the  metal  is  alloyed  with  small  quantities 
of  arsenic,  lead,  or  cadmium.  On  the  other  hand, 
very  small  quantities  (0-01  °0)  of  nickel,  platinum, 
or  gold  produce  a  marked  increase  in  the  rate  at 
which  the  zinc  is  attacked  by  acids.  It  seems 
probable  that  pure  zinc  will  not  react  at  all  with 
hydrochloric  or  sulphuric  acid  if  the  concentration 
is  less  than  0-5 — 1  N.  (See  also  J.  Chem.  Soc, 
May,  1918.)— H.  M.  D. 

Lead-tin-antimony  alloys.     O.  W.   Ellis.     Inst,  of 
Metals,  March,  191S.    [Advance  copy.]    4  pages. 

The  general  mechanical  properties  of  alloys  con- 
taining less  than  about  15%  Sn  were  improved 
by  the  addition  of  antimony  in  quantities  not 
exceeding  10  %.  An  increase  in  the  antimony 
content  led  to  increased  hardness,  though  there 


Flotation  ;    Effect  of  addition  agents  in .     III. 

M.  H.  Thornberrv  and  H.  T.  Mann.     Met.  and 
Chem.  Eng.,  1918,  18,  249—252. 

The  experiments  previously  described  (this  J., 
1918,  93  a,  153  a,)  have  been  extended  to 
include  the  use  of  chlorides.  Chlorides  of 
alkalis  and  alkaline  earths,  and  hydrochloric 
acid  reduce  slightly  the  extraction  and  grade  of 
concentrate.  The  effect  of  chlorides  of  the 
heavy  metals  is  on  the  whole  similar  but  more 
erratic.  Silver  chloride  had  a  marked  effect  on  the 
extraction  when  cresylic  acid  was  used.  Very 
detrimental  effects  on  both  extraction  and  grade 
of  concentrate  were  noted  with  stannous  chloride 
and  uranium  chloride,  and  in  this  respect  cadmium 
chloride  behaved  similarly  to  the  other  salts 
of  this  metal.  The  froths  were  uniform  and 
composed  of  small  or  medium-sized  bubbles  which 
broke  up  easily. — H.  J.  H. 


Slag  viscosity  tables;    Blast  furnace - 


.  A.  L. 
Feild  and  P.  H.  Rovster.  Amer.  Inst.  Min.  Eng., 
Feb.  18,  1918.  Blast  Furnace  and  Steel  Plant, 
1918,  6,  117—120. 

The  method  of  measuring  the  viscosity  of  liquid 
slags  already  described  (this  J.,  1918",  61  A)  has 
been  applied  to  typical  blast-furnace  slag  mixtures. 
Provided  that  minor  constituents  are  not  present 

|  in  abnormal  quantities  and  that  the  MgO  content 
does  not  exceed  8%,  the  viscosity  was  found 
to  be  a  function  of  the  relative  percentages  of  lime, 
alumina,    and    silica.     Tables    have     been    con- 

i  structed  to  cover  the  slag  viscosities  of  such 
ternary  mixtures  over  a  wide  range  of  variation 
of  composition  and  temperature  (U.S.  Bureau  of 
Mines  Tech.  Paper  187).  In  the  present  paper 
the   application   of   these   tables   to   blast-furnace 

I  problems  is  discussed.  Low  viscosity  at  low  tem- 
peratures is  favourable  to  fuel  economy.  High 
viscosity  necessitates  high  working  temperature 
and  therefore  favours  the  reduction  of  silica  as 
in  the  manufacture  of  foundry  iron.  Thus  high 
alumina  content  of  slag  favours  the  production  "of 
high-silicon  pig.  A  long  temperature  range  of  the 
pasty  stage  conduces  to  lengthy  contact  of  metal 
and  slag  and  so  favours  desulphurisation  in  the 
basic  pig  process.  The  tables  show  that  slight 
changes  in  composition  sometimes  cause  a  marked 
change  in  the  viscosities  of  slags,  emphasising  the 
necessity  for  accurate  adjustment  of  the  burden 
and  the  chemical  control  of  slags. — H.  J.  H. 

Spectroscopic   detection   of  boron   [in  steel  and   in 
minerals].     De  Gramont.     See  XXIII. 
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Patents. 


;     Manufacture   of  - 


[in   electric  furnaces]. 


<  .  \.  Keller,  Paris.     Bug.  Pat.  113,035,  Feb.  17, 

1917.  (Ai.pl.  NO.  2391  of  1017.) 
A  QUANTITY  of  iron  and  steel  turnings  or  similar 
tight  waste  metal  is  sul>jected  to  desulphurising 
Fusion  in  one  or  more  electric  furnaces  to  obtain 
a  criuK'  metal  of  approximately  the  desired  compo- 
sition, ami  this  is  transferred  to  a  finishing  furnace, 
v»  liiili  may  In'  either  a  Martin  furnace  or  an  electric 
furnace.  The  melting  furnace  is  kept  full  of 
turnings,  mixed  with  a  basic  slag,  and  casting  is 
effected  at  intervals.  A  proportion  of  carbon 
exceeding  the  final  amount  desired  may  be  added 
to  the  metal  in  the  melting  furnace,  so  that  the 
desired  final  content  can  lie  readily  attained  in  the 
finishing  furnace  in  which  dephosphorisation  is 
effected.— T.  H.  B. 


Metals  [iron  and  steel];     Refining  of - 


,  J.  II. 
Beckett,  Birkenhead.  Eng.  Pat.  "113,834,  Mar. 
8,  1017.     (Appl.  Xo.  3414  of  1917.) 

An:  is  forced  at  a  pressure  of  20  to  SO  lb.  per  sq. 
in.  into  the  metal  while  in  a  furnace  of  the 
•'  mixer  "  type,  through  tuyeres  which  pass  down 
obliquely  through  the  surface  of  the  metal.  The 
t iiyires  are  protected  by  a  fire-resisting  medium 
or  are  cooled  by  water.  The  partial  elimination  of 
silicon,  manganese,  carbon,  and  phosphorus  is 
thereby  effected.— T.  II.  B. 


Iron    sponge;      Treatment    of- 


,  A.  Sinding- 
Larsen,  Christiania,  Norway.  Eng.  Pat.  114,025, 
Mai.  11,  11117.      (Appl.  No.  3722  of  1017.) 

Ikon  sponge  is  treated  with  carbon  monoxide  at 
about  100c  C,  and  at  the  same  time  subjected  to 
a  rubbing  or  disintegrating  action  ;  the  vapours  of 
iron  carbonyl  thus  produced  are  brought  into 
contact  with  a  thin  iron  core  forming  the  secondary 
of  an  electrical  induction  furnace,  so  heated  that 
the  iron  carbonyl  is  decomposed  and  iron  de- 
posited on  the  core.  The  iron  thus  obtained  is 
further  carburised  by  heating  at  a  higher  tem- 
perature in  presence  of  hydrocarbons.  Nickel 
steel  may  be  obtained  by  adding  nickel  carbonyl 
to  the  iron  carbonyl  before  passing  it  into  the 
induction  furnace.— T.  H.  B. 

High  speed  steel;    Process  [and  flux]  for  welding 

to    other    sUel    or    iron.     A.    F.    Beaulieu, 

Chicago,  111.  U.S.  Pat.  1,256,429,  Feb.  12, 
1918.     Date  of  appl.,  T)ec.  21,  1915. 

A  Fi.tx  for  use  in  welding  metals  containing 
different  percentages  of  carbon  consists  of  sodium 
bicarbonate  40  °0,  sodium  carbonate  40%,  sodium 
borate  10%,  precipitated  silica  5%,  lithium 
carbonate  5%. — T.  H.  B. 

Magnetic    iron    ore;     Separation   of from   its 

associated  non-maijnetic  or  feebly-magnetic 
minerals.  D.  M.  Barringer,  Wayne,  Pa.  U.S. 
Pat.  1,256,972,  Feb.  19,  1918.  Date  of  appl., 
May   10,  1911.     Renewed  July  17,  1917. 

Magnetic  material  is  separated  from  non- 
magnetic or  less  magnetic  substances  by  convey- 
ing the  mixed  materials  by  water  down  an  inclined 
trough  of  substantially  non-magnetic  material  of 
high  electrical  conductivity,  and  subjecting  the 
-ul. stances  to  the  influence  of  a  magnetic  flux. 
The  water  separates  the  particles  and  reduces  the 
friction  of  the  same  on  the  trough  and  on  each 
other.  The  magnetic  flux  is  creatid  by  an  electro- 
magnet, on  the  under  side  of  the  plate  or  trough, 
which  is  energised  by  an  alternating  current.  The 
--netic  materials  are  diverted  from  their  normal 
path  of  travel,  passing  towards  and  over  the  edges 
of  the  trough. — B.  X. 


Composite  bi-niclallic  articles  \tltcrmoslutic  metal]; 
Manufacture  of .  Tin'  British  Thomson- 
Houston     (',,.,     Ltd.,     London.      From     General 

Electric  Co..  Schnectady,  N.Y.,  U.S.A.  Eng. 
Pat.  113,758,  Sept.  18.  1917.  (Appl.  No. 
13,406  of  1007.) 

A  bah  of  "  invar  "  (Xi  S6-5%,  0  0  18%,  Mn  042%, 
Fe  63-9%)  contained  in  a  mould  is  heated  to 
bright  redness,  and  a  (lux  (e.g.,  borax)  applied  to 
the  surface  ;  one  end  is  then  brought  to  a  fusing 
temperature  and  brass  melted  upon  it  to  alloy 
with  the  "  invar."  This  "  brassing  "  is  continued 
until  the  entire  upper  surface  of  the  bar  has 
received  a  uniform  layer  of  brass,  about  J-inch 
thick.  While  the  brass  layer  is  in  the  molten 
condition  sufficient  molten  brass  is  poured  into 
the  mould  to  produce  the  desired  thickness  in  the 
composition  ingot,  which  is  afterwards  passed 
through  suitable  rolls  and  reduced  to  the  required 
dimensions  ;    lead-free  brass  is  used. — T.  II.  B. 


Tungsten    ingots    and    the    like ;     Method   of   and 

apparatus  for  u-elding  or  sintering  .     M.  J. 

Insull,  Chicago,  U.S.A.  Eng.  Pat.   113,835, 

Mar.  8, 1917.     (Appl.  No.  3422  of  1917.) 

TUNGSTEN  ingots  or  the  like  are  sintered  whilst 
subjected  to  a  continual  longitudinal  pressure 
between  electrodes,  the  ends  of  the  latter  being 
maintained  perfectly  parallel  during  longitudinal 
movement,  so  as  to  produce  a  straight  bar  or 
ingot  which  is  held  in  position  horizontally  by  the 
electrodes.  A  portion  of  the  electrodes  at  least  is 
composed  of  tungsten  treated  with  carbon,  and  the 
electrodes,  which  arc  maintained  under  spring 
pressure,  are  of  the  same,  preferably  square,  cross- 
section  as  the  ingot.  The  electrode  supports 
extend  from  or  are  supported  by  a  stationary  head 
or  cover,  which  co-operates  with  a  movable 
chamber  to  hold  the  ingot  substantially  horizon- 
tally between  them,  and  the  chamber  is  pressed  by 
a  device  firmly  against  the  cover  to  form  a  gas- 
tight  chamber.  One  of  the  electrode  supports  is 
provided  with  a  guide  and  guided  portion,  by 
which  that  electrode  may  be  moved  towards  or 
away  from  the  other  whilst  still  maintaining 
parallelism  of  the  electrode  ends,  a  flexible  con- 
ductor being  provided  and  having  off-set  parallel 
portions  connecting  the  guided  portion  of  the 
electrode  support  with  the  guide  portion. — B.  N. 


Tungsten  powder  and  the  like  ;    Compressed  

and  method  and  apparatus  for  producing  the 
same.  M.  J.  Insull,  Chicago,  U.S.A.  Eng.  Pat. 
113,836,  Mar.  8,  1917.  (Appl.  No.  3423  of 
1917.) 


Malleable  tungsten  articles  are  produced  by  first 
compressing  tungsten  powder  to  an  unsintered 
form  of  a  strength  substantially  equal  to  that  of 
blackboard  chalk  and  with  sp.  gr.  about  17-25,  by 
a  pressure  of  from  135  to  160  tons  per  sq.  in.  and 
then  relieving  the  pressure  so  that  the  compressed 
powder  expands  substantially  equally  in  all 
directions.  For  this  purpose  a  female  die  is  formed 
of  a  movable  lining  seated  in  a  die  block,  com- 
prising four  separate  die  members,  two  of  which 
are  preferably  rigidly  connected  together,  or  two 
members  may  be  formed  with  recesses  in  which  the 
other  two  members  engage,  the  block  with  the  four 
die  members  forming  five  plane  walls  of  a  rectang- 
ular chamber  with  diverging  walls  in  which  the 
tungsten  powder  is  compressed  by  the  co-action  of 
the  male  die.  When  the  latter  is  withdrawn  after 
compression,  the  slight  lateral  movement  of  the 
walls  of  the  lining  is  such  as  to  make  the  lateral 
expansion  of  the  chamber  about  the  same  as  the 
vertical  enlargement. — B.  N. 
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Furnaces  :  Electric [for  manufacture  of  tungsten 

powder].  M.  J.  Insull,  Chicago,  U.S.A.  Eng. 
Pat.  113,839,  Mar.  8,  1917.  (Appl.  No.  3426 
of  1917.) 

A  furnace  for  the  reduction  of  metallic  oxides, 
particularly  for  the  reduction  of  tungsten  trioxide 
to  metallic  tungsten  powder,  is  formed  from  a 
refractory  silica  tube,  provided  along  part  of  its 
'ength  only  with  a  thin  sheet  nickel  lining  for 
protection  from  injurious  chemicals,  especially 
tungsten  suboxides  liberated  during  the  reduction 
process.  The  tube  is  surrounded  by  a  beating 
element,  and  a  rapid  current  of  hydrogen,  pre- 
heated to  a  temperature  substantially  equal  to 
that  at  which  the  material  is  maintained  for  re- 
duction, is  passed  over  the  tungsten  trioxide  or 
other  metallic  oxide  in  the  tube,  preferably  at  a 
pressure  exceeding  that  of  the  atmosphere.  The 
hydrogen  and  metallic  oxide  are  maintained  at  a 
substantially  constant  temperature  throughout 
the  length  of  the  reducing  portion  of  the  furnace. 
The  heating  element  for  the  hydrogen  is  arranged 
near  the  point  where  the  ges  enters  the  tube,  and 
comprises  a  ribbon  of  conducting  material,  pre- 
ferably nichrome,  loosely  wound  upon  a  central 
support,  each  convolution  being  formed  so  as  to 
engage  the  support  and  to  extend  away  from  the 
support  substantially  to  the  inner  wall  of  the 
furnace.  This  form  is  secured  by  winding  the 
element  spirally  about  a  flat  mandrel,  withdrawing 
the  latter  and  permitting  the  element  to  uncoil, 
when  it  is  afterwards  secured  to  a  central  support 
within  the  furnace.  A  gas  spreader  is  arranged 
near  the  point  of  entry  so  as  to  prevent  the  forma- 
tion of  stationary  gas  pockets  about  the  heating 
element. — B.  N. 

Gas-fired  firrnaces,  oil-fired  furnaces,  and  the  like 
[for  heatimj  and  melting  metals].  I.  Hall, 
Birmingham.  Eng.  Pat.  114,177,  Mar.  15.  1918. 
(Appl.  Nos.  3740.  Mar.  15,  3942,  Mar.  19,  and 
12,201,  Aug.  25, 1917.) 

A  furnace  for  melting  metals,  or  heating  bars, 
shells,  etc.,  fired  by  means  of  one  or  more  oil  or  gas 
burners,  is  provided  in  its  upper  part  with  a 
metallic  conduit  in  which  the  air  or  mixture  of  air 
and  fuel  is  preheated.  This  conduit  is  completely 
embedded  in  the  refractory  lining  of  the  furnace 
in  such  a  manner  that  a  certain  thickness  of 
refractory  material  lies  between  the  conduit  and 
the  heating  chamber  to  protect  the  conduit  from 
contact  with  the  flame.  The  outlet  from  the 
conduit  is  connected  to  the  gas  or  oil  burners  which 
heat  the  furnace.  (Reference  is  directed,  in 
pursuance  of  Sect.  7.  ^'ub-sect.  4,  of  the  Patents  and 
Designs  Act,  1907.  to  Eng.  Pats.  25,100  of  1906 
and  103,232  ;   this  J.,  1917,  200.)— J.  H.  P. 


Aluminium  ;     Solder  for 


J.    J.    Aul.ertin, 


the  form  of  a  fog  is  introduced  through  a  porous 
medium  of  fine  texture  into  an  ore  pulp  ;  certain 
mineral  particles  adhere  to  the  bubbles  formed 
as  they  rise  through  the  pulp,  forming  a  column  of 
bubbles  above  the  pulp. — T.  H.  B. 

[Hot-blast   furnaces  ;   ]    Operation    of   chequer-brick 

heaters  [for  -].     A.   Pfoser,  Achern,  and  O. 

Snack,  Saarbriicken,  Assignors  to  Gebr.  Stumm, 
G.m.b.H.,  Neunkirchen,  Germany.  U.S.  Pat. 
1.2.:»7,.524,Feb.26,1918.Dateofappl.',Aug.26,1913. 

In  heating  chequer-work  brick  heaters  of  the 
regenerative  type  for  hot-blast  furnaces,  the 
transfer  of  heat  from  the  hot  gases  to  solid  surfaces 
is  promoted  by  violent  agitation  and  increased 
velocity  of  the  hot  gases.  This  is  obtained  by 
introducing  hot  blast-furnace  gas  and  air  in 
quantities  largely  in  excess  of  that  normally 
passing  through  the  heater  to  the  stack,  so  that 
all  particles  of  gas  are  brought  into  frictional 
contact  with  the  walls  of  the  chamber. — \V.  F.  F. 


.luminium  ;     vomer  jor   .     j.    j.    Aul.ertin, 

jun.,  St.  Louis,  Mo.  LT.S.  Pat.  1,256.285,  Feb.  12, 
1918.     Date  of  appl.,  Oct.  15,  1917. 

The  solder  is  composed  of  two  parts  of  zinc  to  one 
of  tin  with  a  lelatively  small  proportion  of 
sal  ammoniac  (ammonium  chloride). — T.  H.  B. 

Ores ;    Reduction   of  .     S.    Wesfcberg  and   E. 

Edwin,      Christiania,      Norway.        U.S.      Pat. 

l,256,623,Feb.l9,191S.Dateofappl.,Aug.26,1916. 
Carbonaceous  material,  and  a  gas  containing 
combined  oxygen,  e.g.,  carbon  dioxide  and  water 
vapour,  are  subjected  to  a  high-tension  electric 
arc,  and  the  resulting  carbon  monoxide  and 
hydrogen  used  to  reduce  an  oxide  ore. — T.  H.  B. 

Ore-concentration  process.  B.  H.  Dosenbach,  Butte 
Mont.  U.S.  Pat,  1.257.329,  Feb.  26,  19is' 
Date  of  appl. .  Nov.  16,  1917. 

A  mixture  of  air  with  a   "  modifying  agent  "  in 


Precious  metals  ;    Process  of  extracting 


from 


ores  containing  alkaline-earth  carbo7iates,etc.  J.  G. 
Kirchen  and  D.  B.  Bradner,  Tonopah,  Nev. 
U.S.  Pat.  1,257,612,  Feb.  26,  1918.  Date  of 
appl.,  Aug.  8, 1917. 

Ore  containing  calcium  carbonate  and  other 
alkaline-earth  carbonates  is  roasted  at  a  tem- 
perature exceeding  600°  F.  but  less  than  1200°  F. 
(315° — 650°  C.)  so  that  the  carbonates  are  not 
decomposed  to  oxides,  and  the  roasted  ore  is  then 
subjected  to  cyanide  treatment. — T.  H.  B. 

Iron    sponge;     Production    of from    iron    ore. 

A.  Sinding-Larsen,  Vestre  Aker,  Norway.  U.S. 
Pat.  1,256,939,  Feb.  19,  1918.  Date  of  appl., 
Mar.  21,  1917. 

See  Eng.  Pat,  113.351  of  1917  ;   this  J..  1918,184  a. 

[Zinc]  sulphate  liquors  ;   Process  for  the  electrolysis 

and  treatment  of .     E.  J.  Hunt,  Oldbury,  and 

W.  T.  Giddeu,  Warlev,  Assignors  to  Chance  and 
Hunt,  Ltd..  Oldbury.  Re-issue  14.436,  Feb.  26, 
1918,  of  U.S.  Pat,'  1,107,309,  Aug.  18,  1914. 
Date  of  appl.,  Sept.  21,  1917. 

See  Eng.  Pat,  11,634  of  1913  ;   this  J.,  1914,  692. 


Zinc  ;     Process   of  extracting 


from    its   ores. 


E.  A.  Johansson.  Trollhattan,  Sweden,  Assignor 
to  Soc.  Anon.  Metallurgique  Proc.  De  Laval, 
Brussels.  U.S.  Pat.  1,256,S02,  Feb.  19,  1918. 
Date  of  appl.,  Mar.  22,  1912. 

See  Fr.  Pat.  441,697  of  1912  ;  this  J.,  1912,  931. 

Manufacture  of  carbon  for  electrochemical,  metal- 
lurgical, and  other  services.  Eng.  Pat.  113,812. 
See  VII. 

Method  of  recovering  [iron]  sulphate  crystals  [from 
pickling  baths].     U.S.Pat.  1,256,068.  See  VII. 

Annealing  [glass,  porcelain,  metals]  and  apparatus 
used  therein.     Eng.  Pat,   114,183.     See  VIII. 

Means    fur     making     mineral     wool.     U.S.     Pat. 
1,256,541.     See  IX. 

Electric    resistance   element.     U.S.    pat.    1,257,272. 
See  XL 


XL— ELECTRO-CHEMISTRY. 

Alternating  current  electrolysis  [of  sodium  thio- 
sulphate]  with  mercury  electrodes.  H.  B.  Weiser. 
J.   Phys.  Clv.rn.,  1918,  22,  78—94. 

When  an  alternating  current  is  passed  through  a 
solution  of  sodium  thiosulphate  between  mercury 
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sleotrodea,  the  electrodes  are  corroded  and 
meteoric  sulphide  is  precipitated.  The  yield  of 
sulphide  decreases  as  the  frequence  of  alternation 
Iiii  mam  b.  Similar  effects  are  obtained  with  other 
metal  electrodes,  but  with  mercury  {he  effects  are 
distinguished  from  those  with  solid  metals  in 
that  reproducible  results  are  obtainable.  The 
electrolytic  yield  increases  with  the  concentration 
of  the  thiosulphate  solution,  provided  that  this  is 
n.  >*.  large  enough  to  produce  a  film  of  sulphide 
which  cut<  down  the  corrosion  very  considerably, 
■  with  the  current  density.  Rise  of  I 
aturealso  causes  a  slight  inert  ase  in  the  electro- 
lytic yield.  The  experiments  were  made  with  a 
e  n-rent  alternating  7200  times  per  minute.  (See 
also  J.  Ohem.  Soc.,  May.  1918.}— H.  M.  D. 

Patents. 

Furnace* ;  Control  ninl  regulation  of  electric . 

Brown,  Boveri,  and  Co.,  Ltd.,  and  A.  Gray, 
London.  Bng.  Pat.  118,827,  .Mar.  6,  1917. 
(Appl.  No.  3318  of  1917.) 

The  furnace  is  controlled  by  automatic  variation 
of  the  length  of  the  arc.  a  motor-generator  com- 
bination being  so  arranged  that  (lie  power  supplied 
to  the  motor  is  proportional  to  the  variation  in  the 
predetermined  current  input  of  the  furnace,  and 
regulation  being  effected  without  making  or 
breaking  any  of  the  controlled  circuits  during  the 
period  of  automatic  regulation.  The  direct  current 
motor  is  supplied  with  current  from  a  separately 
excited  direct  current  generator,  the  current  being 
controlled  by  an  automatic  regulator  having  a 
rotating  field,  influenced  by  any  variation  in  the 
working  current,  and  an  additional  spring  control. 
A  variable  non-inductive  resistance,  in  parallel  or 
in  series  with  the  electro-magnetic  field  system  of 
t  he  automatic  regulator,  i-  provided  for  readjusting 
the  current  input  to  any  desired  value.  A  number 
of  electrodes  may  be  oDerate/l  by  a  single  motor 
responsive  to  the  variations  in  the  average  current 
taken  by  the  furnace. — B.  N. 


Primary  cells  :  Galvanic  ■ 


Furnace  ;  Electric  heating 


.     Method  of  heating. 

E.  E.  Walker  and  J."  W.  Cox.  Erie,  Pa.  I'.s. 
Pats,  (a)  1.256,958  and  (b)  1.250,959.  Feb.  19, 
1918.  Dates  of  appl..  (a)  Jan.  2.  HUT.  Re- 
newed July  11,  1917,  (B)  Feb.  15,  1917. 

(a)  As  electric  heating  furnace  comprises  a  heat- 
diffusing  electrode,  which  is  liquid  under  the  heat 
of  the  arc.  a  supporting  floor  for  the  material  to 
be  treated,  and  an  enclosing  wall  including  a  space 
of  greater  area  than  tin-  electrode,  the  wall  being 
in  such  a  position  that  it  receives  and  deflects  the 
heat  from  the  liquid  electrode.  A  second  electrode 
is  arranged  to  act  with  the  liquid  electrode  for 
completing  the  arc.  (B)  An  electric  arc  is  formed. 
and  the  heat  taken  up.  diffused,  and  communicated 
through  the  medium  of  a  liquid  electrode,  which 
is  melted  by  the  heat  of  the  arc,  the  matter  to  be 
heated  being  independent  of  the  liquid  electrode. 

— B.  X. 

Electrical  cantoris  [,.f  tungsten  or  tungsten  allqus]. 
M.  J.  Insull,  Chicago,  r.S.A.  Eng.  Pat. 
1 13.K3S.  Mar.  S,  1917.      (Appl.  Xo.  3425  of  1917.) 

As  electrical  make  and  break  contact,  of  pure 
tungsten  or  tungsten  alloyed  with  other  rare 
metals  such  as  molybdenum,  is  made  by  cutting 
a  disc  of  metal  from  the  end  of  a  rod  which  is 
drawn,  or  winch  has  the  grain  thereof  running 
lengthwise  of  the  rod,  the  gram  being  thus  per- 
pendicular to  the  contact  face. — B.  N. 

Resistance   element:   Elcctrit .     G.    M.    Laird, 

Assignor  to  L.  B.  Lincoln.  Chicago,  111.  U.S. 
Pat,  1.257.272,  Feb.  19,  191s.  Date  of  appl., 
May  19,   1916. 

An  element  formed  of  an  alloy  of  nickel,  cobalt, 
and  silicon,  containing  at  least  75%  Xi. — B.  X. 


.  R.  Schuster.  Pup- 
pling,  German  v.  Eng.  Cat.  114,912,  Mar.  12. 
1917.     (Appl.  Xo.  3584  „■:  1917.) 

A  tw.  i-ii.nn  cell  contains  zinc  in  caustic  alkali, 
and  carbon  in  an  aqueous  -  .lutm.i  of  potassium 
or  sodium  bichromate  or  permaiie.ui.ito  to  which 
l-  added  a  Urge  excess  of  concentrated  sulphuric 
acid.— B.  v 

Electrolytic  apparatus.  H.  T.  Shrivel-.  West  Orange, 
N.J.  CS.  ['at.  1.250.007,  Feb.  12,  191s.  Gate 
of  appl.,  Jan.  20,  1910. 

Ax  electrolytic  cell  of  the  iilter-press  type  com- 
prises a  number  of  flat  plates  held  face  to  face. 
the  plates  being  recessed  to  form  a  cell  between 
adjacent  faces,  with  a  diaphragm  between.  Each 
plate  is  provided  with  a  U-shaped  duct  formed  in 
the  walls,  one  arm  being  relatively  short  and 
connected  to  the  recess,  and  the  other  relatively 
long  and  opening  to  the  outside  of  the  plate.  A 
constantly  running  supply  of  diluent  is  supplied 
to  the  long  arm  at  a  faster  rate  than  that  of 
exhaustion  from  the  cell,  the  long  arm  being  so 
arranged  that  the  excess  overflows  after  a  ] ire- 
determined  level  has  been  reached,  thus  keeping 
the  liquid  at  a  constant  pressure. — B.  X". 

Electrolytic  cell.  T.  G.  Hitt,  Seattle.  Wash.  U.S. 
Pat.  1.250,319,  Feb.  12,  1918.  Date  of  appl., 
Oct.  20,  1917. 

The  receptacle  containing  the  electrolyte  is  pro- 
vided with  a  cover  from  which  boxes  hang  side  by 
side,  vertical  grooves  in  the  adjacent  faces  register- 
ing together,  and  registering  with  grooves  in  the 
cover.  Carbons  pass  through  the  apertures  made 
by  the  grooves.  Each  box  is  provided  with  a 
vertical  slot  containing  anode  material,  and  wires 
connect  the  electrodes  with  a  source  of  electricity, 
the  connections  with  the  anode  material  being 
within  the  boxes,  which  are  sealed  to  protect  the' 
connections  from  electrolytic  action. — B.  N. 


[Electric  battery  plate  separators.}  Composition  of 
matter.  J.  Becker.  Chicago,  111.  C.S.  Pat. 
l,250,86i,Feb.l9,191S.Dateofappl.,N'ov.27,1910 

Separators  for  battery  plates  are  formed  from  a 
pasty  mixture  of  powdered  volcanic  ash  (50  parts). 
powdered  calcium  sul|  ihate  (40  parts),  and  sulphuric 
acid,  sp.  gr.  1-2S5 — 1357  (50  parts),  in  conjunction 
with  a  base  of  asbestos  fibre  (1  part). — B.  N. 

Manufacture  of  carbon  for  electrochemical,  metal- 
lurgical, and  other  seroice3.  Eng.  Pat.  113,812. 
See  VII. 

Electric  furnace  [for  the  manufacture  of  tungsten 
powder].     Eng.  Pat.  113,839.     Sec  X. 

Process   of  refining   swjar.     U.S.    Pat.    1,258,758, 
See  XVII. 
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Sesame  oil  reaction  :  Modified .     F.  Weehuizen. 

I'harm.   Weekblad,   1918,   55,  77—79. 

The  work  of  Van  Ekenstein  and  Blanksma  (this 
J.,  1909,  536)  showed  that  p-hydroxy-d-methyl- 
furfural,  and  not  furfural,  is  formed  by  the  action 
of  hvdrochloric  acid  on  hexoses  ;  in  a  later  paper 
Blanksma  (this  J.,  1910,  833)  states  that  the 
product  is  w-hydroxymethylfurfural,  the  aldehyde 
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^corresponding  to  2-hydroxymethylfurane-5-carb- 
nxylic  acid.  The  substitution  of  furfural  for  the 
sugar  in  Baudouin's  reaction  for  sesame  oil  is 
therefore  incorrect.  This  reaction  is  carried  out 
by  shaking  a  small  amount  of  solid  or  liquid 
lsevulose  (sucrose  may  be  used)  with  3 — 5  c.c.  of  a 
fully  saturated  alcoholic  solution  of  hydrochloric 
acid  for  about  1  min.,  adding  an  equal  volume  of 
the  oil  under  examination,  and  again  shaking 
vigorously  for  about  1  min.  A  5°0  solution  of 
sesame  oil  in  olive  oil  gave  a  purple  alcoholic  layer 
on  allowing  to  stand  for  5  ruins.  :  unadulterated 
samples  gave  a  light  red  or  greenish  colour. 

— F.  W.  A. 

Soap    solutions.     III.     V.     Lenher    and     G.     B£. 
Bishop.     J.  Phys.  Chem.,   191S,   22,  95—98. 

Comparative  experiments  in  wliich  N/10  sodium 
oleate  solution  was  filtered  through  layers  of 
animal  charcoal,  willow  charcoal,  and  Ceylon 
graphite  respectively  show  that  the  adsorption  of 
the  soap  by  the  three  forms  of  carbon  diminishes 
in  the  order  in  which  these  are  written.  (See  also 
J.  Chem  Soc,  May,  191S.)— H.  M.  D. 


Glycerol  ;  Estimation  of by  Wacienaar's  method. 

J.  H.  M.  Beckers  and  I.  M.  Ko'lthoff.     Pharm. 
UVekblad,  1918,  55,  272—281. 

Wagbnaar's  method  of  estimating  glycerol  gives 
results  dependent  on  the  composition  and  tem- 
perature of  the  liquid.  Methyl  alcohol  is  without 
influence  on  the  reaction,  but  the  presence  of  ethyl 
alcohol,  halides,  nitrates,  and  to  a  less  degree 
sulphates,  is  deleterious.  With  fats,  it  is  best  to 
saponify  with  methyl-alcoholic  potash,  and  liberate 
the  fatty  acids  with  the  minimum  quantity  of 
sulphuric  acid. — A.  J.  W. 


Glycerin  ;  Estimation  of  the  amount  of  water  hi . 

I.   M.   Kolthoff.     Pharm.   Weekblad,   1918,   55, 
304—307. 

As  account  of  a  method  of  estimating  the  per- 
centage of  water  in  glycerin  by  observing  the 
temperature  range  of  complete  miscibility  of  mix- 
tures of  the  sample  and  aniline.  A  table  showing 
the  corresponding  percentages  of  water  is  given. 

—A.  J.  W. 


and  the  disintegrated  metal  added  to  the  oily  or 
fatty  material,  which  is  then  treated  with  hvdrogen. 

—A.  de  W. 


Fats  and  fatty  acids  from  petroleum. 
Egloff.     See  IIa. 


Patents. 


Moore  and 


[Hydrogcnation  of  oils  ;]  Process  of  making  metallic 

catalysers  [for ].    W.  D.  Richardson.  Chicaeo. 

111.     U.S.  Pat.  1,257,396,  Feb.  26,  1918.     Date 
of  appl.,  Nov.  11,  1912. 

A  permanent  catalyst,  consisting  of  an  electricallv 
disintegrated  colloidal  metal  in  a  fluid  fatty  mass. 
is  obtained  by  producing  an  electric  arc  between 
two  metallic,  e.g.,  nickel,  electrodes  submerged  in 
a  liquid  or  semi-liquid  fatty  substance,  until  from 
1  to  20  %  of  the  metal  has  been  disintegrated, 
stirring  being  maintained  the  while  to  difiuse  the 
disintegrated  metal  throughout  the  mass. 

—A.  de  W. 

Hydrogenating  oils  or  fats  ;  Process  of .    W.  D. 

Richardson,  Assignor  to  Swift  and  Co..  Cliicago 
111.  U.S.  Pat.  1,257,397,  Feb.  26,  1918.  D-fte 
of  appl.,  Nov.  11,  1912. 

A  metal  is  electrically  disintegrated  in  a  fluid 
medium,  e.g.,  water,  the  fluid  medium  removed, 


[Hydrogenation     of 
catalysers  [for 
or 


oils  ;~\     Process    fnr     making 
1.     W.  D.  Richardson.  Assign- 
to    Swift    ml  Co.,  Chicago,  111.     U.S.  Pat. 


l,257,531,Feb.26,101S.Date  of  appl.,May  6,1915. 

A  colloidal  metallic  catalytic  material  is  obtained 
by  electrically  disintegrating  thick  electrodes 
comprising  nickel  in  a  liquid  medium,  e.g.,  water. 
the  finely -divided  precipitate  containing  nickel 
being  collected,  freed  from  liquid  medium,  and 
then  mixed  with  oil. — A.  de  W. 


Method  and  apparatus  for  removing  oils,  fats,  and 
greases  from  cloths.     U.S.  Pat.  1,256,356.   See  V. 

Process  for  making  drying  oils  from  mineral  oils. 
U.S.  Pat.  1,256,535.     See  XIII. 

Process  of  making  drying  oils.     U.S.  Pat.  1,256,536. 
See  XIII. 


XIII.— PAINTS  ;  PIGMENTS  ;  VARNISHES  ; 
RESINS. 

Patents. 

Titanium    compound-'  :    Manufacture    of   pigments 

from .     Det  Norske  AktieseLskab  for  Elek- 

trokemisk  Industri,  Christiania,  Norwav.  Eng. 
Pat.  101,885,  Mar.  15,  1917.  (Appl.  No.  3815 
of  1917.)     Und*r  Ind.  Conv  ,  Mar.  8,  1916. 

Titanium  hydrates  (metatitanic  or  orthotitanic 
acid)  containing  undesirable  impurities  of  an  acid 
character,  e.g.,  basic  titanium  sulphate,  are  washed 
with  water  until  neutral  and  then  treated  in  the 
moist  condition  with  a  soluble  compound  of  a 
metal,  e.g.,  barium  chloride,  forming  a  neutral 
insoluble  sulphate  not  injurious  to  the  titanic  acid 
as  a  pigment,  in  an  amount  necessary  to  combine 
with  the  sulphuric  acid  of  such  basic  sulphate. 
The  impurity  may  also  be  removed  by  first  treating 
the  impure  titanic  acid  with  a  base  such  as  soda 
in  quantity  insufficient  to  neutralise  all  the 
sulphuric  acid  of  the  basic  titanic  sulphate  present, 
removing  the  soluble  sulphate  formed,  and  con- 
verting the  residual  sulphuric  acid  into 
insoluble  sulphate  as  above,  or  by  using  excess  of 
base  and  subsequently  removing  the  excess  with 
acid. — A.  de  W. 


Lamp  black  ;  Manufacture  of .     J.  J.  Shedlock, 

Little  Bentlev,  Essex.     Eng.  Pat.  114,040,  Mar. 
21,  1917.     (Appl.  No.  4127  of  1917.) 

A  vegetable  or  mineral  fat  or  oil  is  heated  and 
then  discharged  through  a  perforated  pipe  on  to 
the  heated  bed-plate  of  a  chamber,  where  the 
vapour  is  brought  into  immediate  contact  with 
jets  of  heated  air,  the  flow  of  oil  or  fat  and  heated 
air  being  so  regulated  that  on  ignition  of  the 
vapours  the  hydrogen  constituent  only  of  the 
oil  or  fat  is  oxidised.  Means  are  provided  for 
withdrawing  the  liberated  carbon  constituent  and 
collecting  it  by  subjecting  it  to  the  action  of  sprays 
of  any  suitable  liquid  wherein  it  is  absorbed,  e.g.,  of 
hydrocarbon  oils  or  tar,  when  required  to  be 
adapted  for  the  manufacture  of  carbon  rods  or 
plates,  or  of  water,  when  required  for  use  as  a 
pigment,  etc. — A.  de  W. 
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Ziiir-liwl  pigment  [ ;  Process  and  apparatus  for 

making ].     J.    A.    Singmaster   and    I'.    <•• 

Breyer,  Palmerton,  Pa.,  Assignors  to  New  Jersey 
Zinc    Co.,    New    York.     U.S.    Pat.    1,257,136, 

I       .  in,  1!HS.     Date  of  appl.,  Oct.  20,  1917. 

\  .-inc-i.i.'mi  pigment  containing  65%  97%.  of 
sine  oxide  and  possessing  a  covering  power,  opacity. 
Bow,  and  whiteness  equal  to  that  of  "  XX  hr.iiul 
of  American  process  zinc  oxide  "  is  obtained  by 
volatilising  at  a  high  temperature  t He  zinc  and 
lead  from  an  oxidised  ore  and  subjecting  the  same 
to  a  regulated  sulphating  and  oxidising  atmosphere, 

'  hat  the  lead  is  converted  into  sulphate  to  the 

re  i niitcl  degree  without  materially  sulphating  the 

zinc  or  unduly  maintaining  the  fume  at  an  elevated 
temperature.  —A.  l»E  W. 

Drying  oils  from  mineral  oils  ;  Process  of  making 

— .     \V.    Dyer,    Portland,    Oreg.     U.S.    Pat. 

l,256,535,Feb. 19,1918. Date  of  appl.,Nov.7,1916. 

\  mixti TOE  of  10 — 20  parts  of  non-drying  mineral 

oil,  which  lias  been  freed  from  gasoline  and  kero- 

i '.  and  one  part  of  alcohol  is  boiled  for  a  sufficient 

length  of  time  to  convert  the  mineral  oil  into  a 

drying  oil. — A.  DE  W. 


Patents. 
Rubber;     Process    of    reclaiming    - 


Drying    oils ;    Process    of   making  ■ 


.  W.  and 
W.  E.  Dver,  Portland,  Oreg.  US.  Pat.  1,256,536, 
Feb.  19,' 1918.     Date  of  appl.,  Apr.  12,  1917. 

A  "  non-drying  "  or  "  semi-drying  "  fatty  oil  is 
mixed  with  a  relatively  smaller  bulk  of  alcohol, 
and  the  mixture  boiled  until  an  oil  of  good  drying 
properties  is  obtained. — A.  de  W. 

Paini  ;  Thinned and  process  of  making  paint- 
thinner  [from  mineral  oils].  W.  and  W.  E. 
Dver,  Portland,  Oreg.  U.S.  Pat.  1,256,537, 
Feb.  19,  1918.     Date  of  appl.,  June  7,  1917. 

A  paint  thinner  is  obtained  by  boiling  a  mixture  of 
about  9—19  vols,  of  mineral  oil  having  a  gravity 
about  that  of  kerosene,  and  one  vol.  of  alcohol 
for  about  half  an  hour.  The  thinner  is  claimed  to 
have  "'  drying  properties,"  to  be  capable  of 
hastening  the  drying  of  paints  containing  drying 
oils,  and  to  possess  a  heavier  "  body  "  than 
kerosene,  gasoline,  or  turpentine. — A.  de  W. 

Varnish  ;  Manufacture  of .     R.  Weeber,  Barn, 

Austria.     U.S.   Pat.    1,257,502,   Feb.    26,    1918. 
Datejif  appl.,  Feb.  19,  1911. 

A'sEMl-DRVlNG'oil,  such  as  train  oil,  is  treated  in 
a  comparatively  cold  state  with  a  lye  to  saponify 
the  free  fatty  acids,  the  soap  thus  formed  removed, 
and  the  oil  then  polymerised  to  a  varnish  with  the 
aidTof  siccatives. — A.  de  W. 


XIV.— INDIA-RUBBER  ;  GUTTA-PERCHA. 

Vulcanisation  without  sulphur  by  Ostromyslenski's 
method.  E.  Bunschoten.  Chem.  Weekblad, 
1918,  15,  257—268. 

An  investigation  of  the  mechanical  properties  of 
the  products  obtained  by  Ostromyslenski's  method 
(this  J.,  1916,  59).  The  use  of  raw  rubber  and 
nitrobenzene  or  m-dinitrobenzene,  with  or  with- 
out p-nitrosodimethylaniline  or  acetaldehyde-am- 
monia  as  catalyst,  gives  unsatisfactory  results,  as 
stated  by  Stevens  (this  J.,  1917,  107).  The  process 
is  much  assisted  by  addition  of  lead  oxide,  and 
tables  are  given  showing  the  influence  of  time, 
temperature,  and  proportion  of  materials  on  the 
mechanical  properties  of  the  products,  as  deter- 
mined by  means  of  Schopper's  dynamometer. 

—A.  J.  W. 


n.    r. 

Murdock,  Naugatuck,  Oonn,,  Assignor  to  Rubber 
Regenerating  Co.  U.S.  Pat.  1,257,292.  Feb.  19, 
1918.     Date  of  appl.,  Oct.  8, 1915. 

The  fibrous  material  In  waste  rubber  is  destroyed 

by  treatment  with  carbohydrates  other  than 
cellulose,  e.g.,  starch,  the  products  of  hydrolysis  of 
which,  under  the  conditions  of  devulcanisatiou, 
effect  its  decomposition  into  a  brittle  substance. 

E.  W.  L. 

Rubber  compound  and  method  of  producing  the  same. 
F.  J.  Gleason,  Walpole,  .Mass.,  Assignor  to 
Standard  Woven  Fabric  Co.,  Bramingham,  Mass. 
U.S.  Pat.  1,275,698,  Feb.  20,  1918.  Date  of 
appl.,  Nov.  20, 1915. 

Cotton  and  ground,  vulcanised  rubber  are  milled 
together  until  .they  have  become  thorougldy 
mixed,  and  the  cotton  is  in  a  hard,  flaky  condition  ; 
the  mixture  is  then  ground,  until  the  rubber  is 
pulverised  and  the  cotton  is  in  a  finely  divided  and 
fluffy  condition,  and  used  as  an  ingredient  of  a 
rubber  mixing. — E.  W.  L. 

Rubber  and  the    like  ;    Machinery   for   [kneading] 

.     S.     C.     Davidson,     Belfast.     U.S.     Pat, 

l,250,664,Feb.l9,1918.  Date  of  appl.,  June  7,1915. 

See  Eng.  Pats.  22,490  of  1914  and  1420,  1421,  and 
7168  of  1915  ;  this  J.,  1916,  59. 


XV.— LEATHER  ;  BONE  ;  HORN  ;  GLUE. 


Patents. 
Tanning  fish  skins  ;  Process  of - 


K.  Bendixen, 
Assignor  to  Skindfabriken  Unicum,  K.  Bendixen, 
P.  Bendixen  and  Co.,  Copenhagen.  U.S.  Pat. 
1,256,974, Feb.  19,1918.  Dateof appl.May 7,1917. 

See  Fr.  Pat.  440,092  of  1912  ;  this  J.,  1912,  738. 

Hides,  skins,  or  the  like  ;  Process  for  softening . 

O.     Rohm,     Darmstadt,    Germany.    U.S.     Pat. 
l,257,402,Feb.26,191S.  Dateof  appl.,Aug.27, 1915. 

See  Ger.  Pat.  288,095  of  1914  ;   this  J.,  1916,  372. 

Waterproof  material  for  use  in  constructional 
purposes,  as  a  substitute  for  leather,  for  street 
paving  and  the  like.     Eng.  Pat.  111,485.    See  IX. 


XVI.— SOILS  ;    FERTILISERS. 


Soils  ;   Water  extractions  of  • 


as  criteria  of  their 
crop-producing  power.  J.  S.  Burd.  J.  Agric. 
Res.,  1918,  12,  297—309. 

The  author  has  determined  the  amounts  of  water- 
soluble  nitrate,  phosphate,  and  basic  ions  (potas- 
sium, calcium,  magnesium)  in  good,  medium,  and 
poor  soils,  in  the  cropped  and  the  uncropped  state, 
and  also  the  amounts  of  these  constituents  in  a 
crop  of  barley  produced  on  these  soils.  The 
results  indie  it  •  that  there  is  always  present  in  soils, 
in  a  condition  permitting  ready  solution  in  water, 
enough  of  the  more  important  chemical  elements  to 
supply  the  immediate  needs  of  the  crop.  This  supply 
never  entirely  disappears  in  soils  which  are  at  all 
productive,  but  it  would  appear  that  a  plant  may- 
be unable  to  satisfy  its  requirements  if  the  concen- 
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tration  with  reference  to  the  individual  ions  falls 
below  certain  minima.  Further  the  optimum 
concentration  probably  varies  with  thesoil  accord- 
ing to  the  physico-chemical  system  present  in  the 
soil  solution.  There  are  certain  characters  which 
indicate  the  composition  of  the  soil  and  its  pro- 
ductivity, but  these  iuvolve  three  variables  and 
it  is  not  possible  to  niveau  exact  correlation  between 
productivity  and  the  concentrations  of  these  three 
variables.  To  obtain  a  precise  measure  of  soil 
fertility  the  soil  must  be  studied  concurrently  in  the 
cropped  and  the  uncropped  condition  and  under 
strict  control. — W.  G. 

Soil  c.rtract  ;    Effect  oi  season  and  crop  growth    in 

modifying  the  .     G.  R.  Stewart.     J.  Agric. 

Res.,  1918,  12,311—368. 

TmnTEEN  soils,  belonging  to  two  different  types, 
silty  clay  loams  and  fine  sandy  clay  loams,  were 
used  and  the  water-soluble  nutrients  in  them  were 
periodically  determined  during  two  seasons.  In 
the  first  season  all  the  soils  were  cropped  with 
barley,  but  in  the  second  season  comparisons  were 
made  between  cropped  and  uncropped  duplicates. 
Marked  differences  were  observed  between  the 
contents  of  nitrates,  calcium,  magnesium,  and 
potassium  present  in  the  water  extracts  from  the 
cropped  and  uncropped  soils,  but  similar  differences 
were  not  shown  by  phosphates.  The  phosphate 
content  of  different  soils  varied  considerably,  but 
for  a  given  soil  it  was  practically  constant  in  both 
the  cropped  and  the  uncropped  plot.  During  the 
growing  season  the  concentrations  of  nutrients  in 
eight  of  the  thirteen  cropped  soils  were  practically 
the  same,  although  striking  differences  were 
obtained  in  the  uncropped  soils.  The  three  poorest 
soils  yielded  the  smallest  amounts  of  water- 
soluble  nutrients  and  the  smallest  differences 
between  the  cropped  and  uncropped  duplicates. 
The  results  of  the  investigation  indicate  that  large 
amounts  of  water-soluble  nutrients  are  developed 
by  cultivation,  fallowing,  and  biennial  cropping. 

— W.  G. 

Soil   solution  ;     The   freezing-point    method    as    an 

index  of  variations  in  the due  to  season  and 

crop  growth.     I>.  R.  Hoagland.     J.  Agric.  Res., 
1918,12,360—395. 

The  results  obtained  by  the  freezing-point  method 
of  Bouvoucos  and  McCool  (Mich.  Agr.  Exp.  Stat. 
Tech.  Bull.  Xo.  24.  1916)  on  the  soils  used  by 
.Stewart  (see  preceding  abstract)  confirm  his 
results  obtained  by  the  extraction  method  as  to  the 
variation  in  the  concentration  of  the  soil  solution. 
This  concentration  may  vary  greatly  for  the  same 
"-oil  under  different  conditions,  such  as  season, 
leaching,  incubation,  or  treatment  with  carbon 
dioxide.  The  growth  of  a  crop  markedly 
diminishes  the  concentration  of  the  soil  solution, 
this  effect  being  still  evident  eight  months  after  the 
crop  has  been  removed.  The  results  indicate  that 
the  soil  solutions  should  not  be  considered  as 
saturated,  and  under  conditions  favourable  to 
crop  growth  they  were  found  to  be  verv  dilute, 
particularly  at  the  height  of  the  growing  season. 

— W.  G. 

Carbonic  acid  gas  in  relation  to  soil  acidity  changes. 
H.  A.  Noyes  and  L.  Yoder.  Soil  Sci.',  1918,  5, 
151—161. 

Soil  kept  at  one-half  its  water-holding  capacity 
in  a  greenhouse,  either  with  or  without  a  crop, 
increased  its  acidity.  The  increase  in  acidity  of 
cropped  soil  was  modified  by  applications  of 
calcium  carbonate,  and  varied  with  different 
fertiliser  applications.  Carbon  dioxide  passed 
through  a  cropped  soil,  treated  with  lime  alone  or 
lime  plus  fertiliser,  in  creased  the  aciditv  of  the  soil. 


The  experimental  results  indicate  that  soil  acidity 
is  largely  the  result  of  hydrolytic  mass  action 
phenomena. — W.  G. 

Bacteria    of     certain    Wisconsin    soils  ;     Influence 

of  carbonates  of  magnesium  and  calcium  on * 

H.  L.  Fulmer.  J.  Agric.  Res.,  1918,  12,463—504. 

The  three  soils  used  were  an  acid  and  a  neutral' 
silt  loam  and  an  acid  sand.  In  all  cases  the 
application  of  calcium  or  magnesium  carbonate 
caused  an  increase  in  the  number  of  bacteria  in 
the  soil,  whether  sterilised  or  unsterilised,  a 
greater  increase  being  obtained  in  the  acid  soils 
than  in  the  neutral  soil.  Magnesium  carbonate 
was  more  effective  than  calcium  carbonate  in  this 
respect.  Ammoniflcation  and  nitrification  were 
both  benefited  by  the  application  of  these  car- 
bonates, but  the  increase  in  ammonifying  power 
was  not  always  parallel  with  the  increase  in  the 
total  number  of  bacteria  in  the  soil.  The  data  as 
a  whole  indicate  that  magnesium  carbonate  is 
superior  to  calcium  carbonate  in  stimulating  the 
reproduct'on  of  bacteria  in  these  three  soils,  and 
that,  in  general,  smaller  applications  of  either 
carbonate  give  better  results  than  do  the  heavier 
applications. — W.  G. 

Ammonium  phosphate  ;    Some   availability  studies 

with and  its  chemical  and  biological  effects 

upon  the  soil.     F.  E.  Allison.     Soil  Sci.,  1918, 
5,  1—80. 

The  commercial  ammonium  phosphate  used  was 
manufactured  by  the  American  Cyanamid  Com- 
pany by  the  following  process.  Ground  rock 
phosphate  was  mixed  with  sufficient  sulphuric- 
acid  to  liberate  the  whole  of  the  phosphoric  acid, 
which  was  filtered  off.  Ammonia,  generated  by 
the  action  of  steam  on  calcium  cyanamide  under 
pressure,  was  bubbled  through  the  phosphoric  acid 
solution  until  di-ammonium  phosphate  was  formed- 
Sufficient  phosphoric  acid  was  added  to  convert 
this  into  the  mono-ammonium  salt,  and  the 
solution  was  evaporated  to  dryness,  giving  com- 
mercial "  Ammo-Phos."'  This  material  contained' 
13-5%  NH,  and  43%  P2Os,  of  which  96-5%  was 
either  water-  or  citrate-soluble.  This  was  com- 
pared as  a  nitrogenous  fertiliser  with  ammonium 
sulphate,  dried  blood,  and  cottonseed  meal,  and 
the  average  nitrogen  recovery  for  six  crops  on. 
Norfolk  sand,  ammonium  phosphate  coming  first, 
was  respectively  65-88,  .61-10,  43-74,  and  41-19°,,, 
and  on  a  Sassafras  loam  48-46, 50-42, 42  51, 36-49  %. 
The  crop  yields  were  about  in  the  same  ratio  as  the 
nitrogen  recoveries,  except  that  under  very  acid 
conditions  ammonium  sulphate  frequently  showed 
a  higher  recovery  of  nitrogen  but  a  much  smaller 
crop  than  ammonium  phosphate.  Ammonium 
phosphate  produced  a  smaller  increase  in  soil 
acidity  than  did  ammonium  sulphate.  There  was 
very  little  difference  in  the  availability  of  the 
phosphorus  in  ammonium  phosphate,  acid  phos- 
phate (superphosphate),  or  basic  slag.  Ammonium 
phosphate  showed  about  the  same  toxicity  to 
germination  and  early  growth  as  ammonium 
sulphate  and  less  than  sodium  nitrate  or  am- 
monium chloride  when  applied  to  soils  in  high: 
concentrations.  Of  the  crops  examined,  corn 
(maize),  buckwheat,  barley,  wheat,  and  oats  were- 
resistant  to  large  applications  of  fertilisers,  while 
vetches,  rape,  and  cowpeas  were  relatively  sus- 
ceptible. As  a  fertiliser  ammonium  phosphate  is 
in  general  of  the  same  value  as  an  equivalent 
amount  of  nitrogen  as  ammonium  sulphate  and 
phosphorus  as  superphosphate.  (See  also  J.  Chem. 
Soc,  May,  1918.)— W.  G. 

Ammonium  sulphate;     Significance  of  the  sulphur 

in applied  to  certain  soils.      C.  B.   Lipman 

and  W.  F.  Gericke.     Soil  Sci.,  1918,  5,  81—86. 

The  addition  of  sulphur,  in  the  form  of  sulphuric  - 
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acid  or  sodium  sulphate  and  to  a  lesser  extent   in 

the  form  <>i'  flowers  of  sulphur,  to.  sodium  or 
t  allium  nit  rati'  or  dried  blood  resulted  iii  these 
fertilisers  giving  nearly  as  apod  a  crop  of  barley 
grown  on  Oaklej  bkra  Band  in  pota,  as  did  un- 
moniom  sulphate  alone.  The  sulphur  compounds 
applied  without  the  nitrogenous  fertiliser  gave  ih> 
Increase  over  the  control  pota,  (See  also  J.  Chem. 
-       .   .May.    L918.>— W.  G. 


86,  H7.   129 ;    i\s.   Dept.  Agric,  Div.  of 
"ic  whole  of  i  lie  potash 


Ammonium   sulphate :     'Effect   of  - 


hi    nutrient 
solution  on  thearowth  of  sm/a  beans  in  sand  cultures 

If.   I.  WolkolT.     SoilSci.,   I'.Us,  5,  123—150. 

Amm.iniim       sulphate.       when       substituted       for 

potassium  nitrate  in  Tottingham's  series  of  nutrient 
solutions  (mixtures  of  KM  .I'd,,  KNii.,.  0a(NO»)„ 
and  MgNO,)  in  sand  cultures,  gave  a   better  yield 

of  aoya  beans  in  certain  salt  proportions  than  in 
the  corresponding  salt  proportions  with  potassium 

nitrate,  hut  eaused  eoiisiderahle  injury  when 
added  in  excess.  The  foliage  of  the  plants  in  the 
ammonium  sulphate  series  had  a  greener  clour 
than  in  the  other  series.  rrher<-  is  a  very  close 
relation  between  the  yield  of  tops,  yield  of  roots, 
and  the  total  transpiration  of  the  plants.  The 
amount  of  water  required  to  produce  1  grin,  of 
dry  matter  of  soya  bean  tops  was  less  in  the  am- 
monium sulphate  series  than  ill  the  other  series. 

— W.  (.. 

Phosphates;     Toxicity    of   monobasic Inwards 

soybeans     groirn     in     soil     an  I      So'ution  cultures 
J.'VY.  Shire.     Soil  S,i ..  1918,  5.  NT— 122. 

Till:  monobasic  phosphates  examined  werethoseof 

potassium,  sodium,  ammonium,  magnesium,  and 

calcium,  and  the  plants  were  grown  in)  in  soil 
eultuii  s   to   which   the  salts   were   added    singly   ill 

solutions    having    osmotic    concentration    \alues 

\  ,iy  ng  from  it  .">  to  7  at  mos  :    (6)  in  soil  cultures  to 

n*h:ch  the  phosphates  wire  applied  in  conjunction 
v.  ith  a  complete  fertiliser  in  solutions  with  varying 
-it  proportions  hut  with  total  osmotic  concentra- 
tion values  of  25  atmos;  (c)  the  mixed  solutions 
i-mploved  in  the  preparation  of. the  soil  cultures 
were  also  used  lor  wat  er  cultures  without  alteration. 
The  results  from  series  (a)  show  that,  from  the 
point  of  view  of  yield,  the  growth  of  soya  bean  tops 
was  injuriously  affected  by  each  of  the  five  phos- 
phates, specific  injury  to  the  plants  being  identical 
in  every  case  and  caused  when  the  solution  applied 
had  osmotic  concentration  values  a  hove  1  atmos. 
Arranged  in  order  of  Increasing  toxicity  the  phos- 
phates are  Kll  ,!'(>,.  (N'H.lH.l'O,,  MgH,(PO«)j, 
XaH,P(>,,  Call, (I'd,),.  The  phosphates  also 
caused  pronounced  injury  when  used  in  conjunc- 
tion with  a  complete  fertiliser,  hut  not  to  a 
sufficient  degree  to  kill  the  plants.  In  these  cases 
the  di  gree  of  injury  was  not  determined  solely  by 
the  total  phosphate  content  of  the  medium  but  was 
also  related  to  the  relative  proportions  of  the  con- 
stituent salts.  In  the  solution  cultures  the  phos- 
phates arranged  in  order  of  increasing  toxicity  are 
XaII,PO„  (XII4)H2PO„  KII,P04,  MgH4(P04)„ 
l'aHt(POj),.  The  acid  content  o  the  solutions 
hears  a  definite  relation  to  the  specific  injury 
sustained    by    the    plants    grown    in    them.      The 

higher  the  acid  content  the  greater  is  the  degree  of 

injury  suffered  by  the  plants.  The  relative  salt 
proportion-,  how  ever,  play  a  very  important  role  in 
either  accentuating  or  diminishing  the  injurs  when 
the  acidity  of  the  solutions  is  sufficiently  high  to 
produce  it. — W.  I  •• 

I'viash  in  fertiliser  materials  ;   Study  of  the  In  Roode 
mi  Html  far  tlie  determination  of .     T.  E.  Eerfct 

and  H.  E.  shiver.     J.  Ind.  Eng.  (hem.,   1918. 
10, 2  l!i— 222. 

In  the  Lindo-Gladding  method  (Chem.  Xews,  1881, 


44, 

Chem.   Bull.,  1885,  7.  88)  the 

present  in  water  soluble  form  is  not  accounted  I'm' 

and   the   tedious   separation   of   the    alkaline-earth 

bases  is  liable  i<>  <<>.■  accompanied  by  occlusion  of 

potash.  The  method  of  He  Roode  (this  J.,  1895, 
599),  as  now  modified,  is  much  simpler  and  avoids 
the  use  of  platinum  evaporating  dishes,  while  the 

degree  of  accuracy  is  eminently  satisfactory. 
Ten  grms  of  t  in-  sample  is  placed  iii  a  5(10  e.c.  flask 

and  boiled  with  800  CC.  of  water  for  3(1  mins..  then 
diluted     to     the    mark.      Fifty    c.c.     of    (he    clear 

solution  is  evaporated  to  dryness  in  a  porcelain 
dish  with  3 — 5  c.c.  of  nitric  acid  to  destroy  organic 
matter  and  the  residue  is  treated  with  liot  wat'  i 
ami  excess  of  hydrochloric  acid.  The  solution  is 
again  evaporated  to  dryness  and  the  residue  t  rested 
with  hot  water  and  several  drops  of  hydrochloric 
aeid.   and   Sufficient    platinic   chloride   is   added  to- 

the  solution  to  precipitate  all  the  potash  present. 

The  precipitate  is  covered  with  acidulated  alcohol 
and  allowed  to  stand  for  15 — 20  mins.,  in  which 
time  all  the  iron,  aluminium,  and  magnesium  will 
dissolve  :  the  precipitate  is  filtered  off,  washed 
until  the  filtrate  is  colourless,  then  washed  well  wit  h 
ammonium  chloride  solution  saturated  with 
potassium  platinochloride  ;  this  washing  should  be 
thorough,  since  the  accuracy  of  the  result  largely 
depends  on  it.  Lastly  the  precipitate  is  washed 
with  05%  alcohol  to  remove  the  ammonium 
chloride,  dried,  and  weighed.  The  preparation  of 
the  acidulated  alcohol  is  as  follows: — to  each 
1000  c.c.  of  95  °„  alcohol,  75  c.c.  of  concentrated 
hydrochloric  acid  is  added,  then  dry  hydrogen 
chloride  is  passed  into  the  mixture  until  1  c.c.  of  the 
alcohol  neutralises  2-25  c.c.  of  -V/l  alkali,  using 
phenolphtlr  lein  as  indicator.  Potassium  platino- 
chloride is  soluble  in  this  alcohol  to  the  extent 
!  of  about  one  part  in  60,000  at  the  ordinary  tem- 
perature. This  quick  and  simple  method  has  been 
thoroughly  tested  and  is  much  more  accurate  than 
the  Lindo-Gladding  method. — J.  F.  B. 

Water  hyacinth  (Eichornia  crassipes) :  it.i  value 
as  a  fertiliser.  K.  S.  Finlow  and  K.  McLean. 
Agric.  Res.  Inst.  Pusa.  Bull.  No.  71,  1917. 
10  pages. 

The  whole  fresh  green  plant  of  the  water  hyacinth 
contains  on  the  average  :  moisture  95-5%,  organic 
matter  3-5%  (containing  N  0-04%),  ash  1-0%. 
The  a\  erage  composition  of  the  ash  is  K20  28-7  . 
Xa.O  1-8%,  Cat)  12-8%,  CI  210  %,  I\05  7-0%. 
The  material  if  well-rotted  has  about  the  same 
composition  as  farmyard  manure  except  that  it  is 
much  richer  in  potash.  If  tin-  fresh  green  plant 
is  stacked  immediately  for  rotting,  a  very  serious 
loss  of  fertilising  ingredients  may  take  place  in  the 
liquid  exuding  from  the  heap.  It  is  preferable, 
therefore,  to  dry  the  plant  for  several  days  before 
stacking  it.  Field  tests  have  shown  that  water 
hyacinth  either  in  the  rotted  state  or  as  ash  is  a 
valuable  manure  on  laterite  soils  of  the  old 
alluvium  in  Bengal. — W.  ( i. 

Germination  :    Influence  of  acids  on 


Maqiicnne  and  E.  Demoussv.     Comptes    rend., 
191N,  166,517— 552. 

Mineral  acids. as  such. are  amongst  the  substances 
most  injurious  to  germination,  but  their  action  is 
modified  by  the  addition  of  salts,  or  by  the  presence 
of  the  salts  that  the  acid  may  form  by  its  action  on 
the  teguments  of  the  seeds  or  on  the  glass  of  the 
containing  vessel  (compare  tins  J.,  1917,  932; 
1918,  132  a).  Calcium  appears  to  be  one  of  the 
most  powerful  antitoxic  substances  in  this  respect. 
(See  also  J.  Chem.  Soc,  May,  1918.)— W.  G. 

Alunite  deposits  of  Australia  and  their  utilisation* 
See  VII. 
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Patents. 

Soil;    Method  of  and  apparatus  for  the  treatment 

of  .     K.  E.   C.  L.   Guinness,  London,  and 

E.  R.  Richards,  Harpenden.     En?.  Pat.  113,860, 
Mar.  21,  1917.     (Appl.  No.  4123  of  1917.) 

In  a  process  for  the  heat  treatment  of  soil  to  be 
cultivated,  a  predetermined  thickness  of  the  soil  is 
thoroughly  broken  up  and  the  fragments 
simultaneously  heated  to  80° — 100°  C.  The 
apparatus  consists  of  a  self-propelled  or  other 
carriage  provided  with  a  flame  or  radiant  heat 
producer,  mechanism  for  rousing,  agitating, 
stirring,  or  conveying  the  broken  soil,  and  a  motor 
and  speed-changing  device  for  actuating  this 
mechanism — for  example,  a  ploughshare  mounted 
to  deliver  the  soil  to  a  rotary  cutter,  and  thence  to 
an  agitating  chamber  (a  rotating  cylinder  fitted 
with  rakes)  wherein  the  heating  is  effected. 

W.  E.  F.  P. 

Phosphatic    manure ;      Manufacture    of    a    . 

S.  Crook  and  F.  W.  Gilbertson,  Pontardawe, 
Glam.  Eng.  Pat.  113,618,  Feb.  26,  1917. 
(Appl.  No.  2819  of  1917.) 
A  mixture  of  finely  divided  mineral  phosphate 
with  one  or  more  alkali  bisulphates,  preferably 
nitre-cake,  is  made  into  a  stiff,  non-setting  paste 
with  water,  then  dried  and  ground  for  use. 

W.  E.  F.  P. 

Fertilising  material ;    Process  for  preparing  . 

T.  A.  Dungan,  Chicago,  111.  U.vS.  Pa*.  1,257,591, 
Feb.  26,  1918.  Date  of  appl.,  Apr.  3,  1917. 
Sterilised  organic  material  is  inoculated  with 
aerobic  bacteria,  which  are  permitted  to  develop 
while  air  is  forced  continuously  through  the 
mass. — J.  F.  B. 
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Sugar  factories  ;    Theory  and  practice  in  the  design 

of  multiple  evaporators  for .     A.  L.  Webre. 

J.  Ind.  Eng.  Chem,  1918,  10,  191—198. 

Certain  points  in  the  engineering  design  of  the 
evaporators  are  discussed.  The  coefficient  of 
heat  transmission  from  the  steam  to  the  heating 
surface  varies  with  the  temperature ;  this  is 
illustrated  by  a  curve.  The  presence  of  non- 
condensable  gases  in  the  steam  has  a  marked 
retarding  effect,  particularly  if  sufficient  means 
are  not  adopted  for  ensuring  complete  agitation 
of  the  steam  ;  moreover,  under  reduced  pressure, 
any  gases  leaking  in  occupy  a  larger  volume. 
Means  should  be  provided  for  the  proper  venting 
of  the  steam  belts  into  a  large  header  connected 
to  the  vapour  space  of  the  last  effect ;  accumula- 
tions of  condensed  water  in  this  header  must  be 
prevented.  In  regard  to  heat  transmission  con- 
sidered from  the  liqvior  side,  the  circulation  of 
the  liquor  from  the  top  of  the  steam  drum  to  the 
bottom,  as  distinguished  from  vigorous  agitation 
due  to  the  escape  of  vapours  up  the  tubes,  has  no 
beneficial  effect.  There  is  a  hydrostatic  increase 
of  pressure  due  to  the  column  of  liquid,  which 
raises  the  boiling  point  in  the  lower  part  of  the 
apparatus,  and  it  is  detrimental  to  work  at  a 
higher  level  than  is  necessitated  by  the  conditions 
prevailing.  The  accumulation  of  scale  in  the 
tubes  is  most  detrimental  ;  frequent  periodical 
cleaning  by  boiling  out,  first  with  caustic  soda 
and  then  with  dilute  hydrochloric  acid,  and  if 
necessary  by  mechanical  scrapers,  is  the  rule. 
Rapid  circulation  impedes  the  incrustation  of 
mechanically  suspended  matter  but  not  of 
chemical  deposits.  The  total  drop  of  tempera- 
ture between  that  of  steam  at  5  lb.  pressure  to 
vapour  under  26  ins.  vacuum  is  not  equally 
divided    between    the    four  effects,  but  increases 


towards  the  later  ones.  Various  factors  deter- 
mine this  rule.  The  coefficient  of  heat  transmis- 
sion falls  from  one  effect  to  the  next ;  the  boiling 
point,  compared  with  that  of  water  under  the 
same  pressure,  rises  as  the  liquor  becomes  more 
concentrated  ;  the  effect  of  the  hydrostatic  head 
of  liquid  increases  with  the  increase  of  density 
in  the  successive  effects,  so  that  the  pressure 
indicated  by  the  vacuum  gauge  for  the  vapour 
at  the  surface  of  the  liquid  does  not  represent  the 
average  pressure  through  the  length  of  the  tube  ; 
the  increase  in  viscosity  of  the  liquor  also  diminishes 
the  available  temperature-drop,  according  to 
imperfectly  defined  laws,  to  an  extent  approxi- 
mately equal  to  that  due  to  rise  of  boiling  point. 
Combining  the  temperature  losses  due  to  boiling 
point,  static  head,  and  viscosity  with  the  normal 
working  drop  determined  by  the  available  co- 
efficient of  heat  transmission,  the  total  tempera- 
ture difference  of  102°  F.  (57°  C.)  is  divided  between 
the  four  stages  in  the  proportions  of  15°,  18°,  23% 
and  46°  F.  (S°,  10°,  13°,  and  26°  C.)  respectively. 
A  table  is  given  showing  the  destination  and 
amount  of  heat  entering  and  leaving  each  stage 
and  the  amount  of  water  evaporated  for  a  given 
set  of  conditions.  From  this  table  the  distribu- 
tion of  heating  surface,  at  an  average  evaporation 
of  5i  lb.  per  sq.  ft.  per  hour,  is  calculated,  and  it 
is  found  thatin  standard  practice  the  second,  third, 
and  fourth  vessels  may  be  equally  dimensioned, 
according  to  their  mean  requirements,  and  the 
first  may  be  given  double  the  heating  surface  of 
the  others.  The  steam  pipes,  exhaust  pipes,  and 
vapour  pipes  should  be  dimensioned  for  a  velocity 
of  100  ft.  per  sec,  except  in  the  case  of  the  last 
effect,  where,  on  account  of  the  low  density  of  the 
steam,  200  ft.  per  sec.  is  permissible.  Loss  by 
frothing  is  very  rare  ;  the  best  means  for  preventing 
it  is  to  maintain  a  high  vacuum  ;  grease  or  oil 
is  sometimes  used.  Loss  by  spraying  is  often 
serious  ;  the  mean  height  of  projection  of  particles 
of  liquid  can  be  calculated  from  the  volume  and 
velocity  of  the  vapour  generated.  Thus  it  is  found 
that  spraying  may  be  very  serious  in  the  fourth 
vessel  and  perhaps  also  in  the  third.  Sudden 
generation  of  vapour  up  the  tubes  should  be 
avoided  by  distributing  the  admission  of  liquor 
over  a  wide  area  by  a  perforated  coil  or  other 
device.  Baffle-plates  arranged  in  the  vapour 
space  above  the  liquor  are  also  advantageous. 

— J.  F.  B 

Ash  of  cane  and  beet  sugar  products  ;  Determination 

of  the .     J.  P.  Ogilvie  and  J.  H.  Lindfield. 

Intern.  Sugar  J.,  1918,  20,  114—117. 

Schweizer  (Archief  Suikerind.  Ned. -Indie,  1911", 
24,  214 — 216)  observed  that  the  customary 
deduction  of  10%  for  the  conversion  of  the  sul- 
phated to  the  carbonated  or  so-called  "  true  ash  " 
is  far  from  correct  in  the  case  of  Java  molasses. 
The  authors  corroborate  this  and  give  the  results 
of  determinations  made  with  a  number  of  cane  and 
beet  sugars  and  molasses  from  different  countries. 
The  sulphated  ash  was  found  in  the  usual  manner, 
using  6  grms.  of  the  sample  and  1-5  c.c.  of  con- 
centrated sulphuric  acid  ;  while  the  Carbonated 
ash  was  ascertained  by  the  method  of  carbonising 
below  red  heat,  dissolving  out  the  alkali  salts,  and 
incinerating  the  carbonised  mass,  the  ash  obtained 
and  the  residue  from  the  evaporation  of  the  solu- 
tion of  the  alkali  salts  being  heated  to  a  low 
temperature  after  the  addition  of  a  little  ammonium 
carbonate.  Considerable  differences  in  the  correc- 
tion necessary  for  converting  the  sulphated  ash  to 
the  carbonated  ash  were  found,  even  in  products  of 
the  same  class.  In  the  case  of  beet  sugars  it 
varied  from  12  to  25  but  was  never  as  low  as  10  %  ; 
in  that  of  beet  molasses  from  12  to  18  ;  and  in  that 
of  cane  molasses  from  14  to  21  ;  but  with  cane 
sugars  the  values  were  very  irregular,  fluctuating 
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between  6  and  86%.     Varying  factors  are  to  be 

expected  with  cane  sugars,  owinij  to  the  pr.s,- 

in  thi'in  of  greater  or  leas  amounts  of  Insoluble 
Inorganic    matter,    which    is    partly    sand,    and 

in  I  ly  -.alt  9  !  lirow  n  out  of  solution  during  evapora- 
ion  and   boiling  and   retained  during  curing  in 
the  centrifugals,     is..!  sugars,  on  the  other  hand, 

and   I t    and   cam'    m  contain  a  smaller 

and  more  constant  quantity  of  Insoluble  ash. 
From  tin'  point  of  view  of  the  refiner  it  is  only 
t  In-  ash  of  the  Boluble  matter  that  is  ol  importance, 
and  if  this  constituent  were  determined,  in  place 

of   the  total   ash.   a   more   e\act    indication  of  the 

value  of  refining  sugars  would  be  obtained. 
Determinations  were  made  of  the  ash  in  sugars 
also  by  direct  incineration  followed  by  carbon- 
ating,  as  still  practised  by  some  chemists,  but 
this  procedure,  owing  evidently  to  the  volatilisation 
of  alkali  salts  was  found  to  yield  appreciably  lower 
Its  than  either  of  the  other  two  methods  used. 

—J.  P.  O. 


Molasses  ;    Notes  on  the  analysis  of 


II.  S. 


Walker.     J.  Ind.  Eng.  Chem.,  1918,  10,  198- 

202. 
Discrepancies  iii  the  Clerget  sucrose  determina- 
tions in  waste  molasses  have  been  investigated. 
It  would  appear  that  the  method  of  clarification 
with  basic  lead  acetate  solution  gives  results  which 
are  too  high  by  0*5 — 0-7%  of  sucrose,  on  account 
of  the  large  volume  occupied  by  the  lead  precipi- 
tate. Clarification  with  dry  basic  lead  acetate, 
after  the  solution  has  been  made  up  to  a  measured 
volume,  gives  figures  which  are  much  closer  to 
the  true  sucrose  value  but  which  are  apt  to  be 
slightly  low  on  account  of  dilution,  especially  if 
an  excess  of  lead  be  used  in  clarifying.  Artificial 
mixtures  have  been  made  up  with  known  quantities 
of  pure  sucrose,  invert  sugar,  and  the  product 
obtained  from  waste  molasses  after  precipitating 
with  lead,  washing,  and  decomposing  the  lead 
precipitate  by  hydrogen  sulphide.  With  these 
reconstructed  molasses  of  known  sucrose  content, 
a  method  has  been  devised  to  avoid  the  error  due 
to  dilution  in  the  dry  basic  lead  acetate  method. 
Twice  the  normal  weight  of  molasses  (52  grms.) 
is  dissolved  in  water  and  made  up  to  300  c.c. 
The  solution  is  clarified  with  15 — 20  grms.  of  dry 
■basic  lead  acetate  and  a  few  grms.  of  dry  sand, 
and  filtered.  To  75  c.c.  of  the  nitrate  in  a  100  c.c. 
flask,  20  c.c.  of  a  solution  containing  100  grms.  of 
phosphoric  acid  per  litre  is  added,  and  the  mixture 
is  made  up  to  100  c.c.  If  necessary,  about  0-5 
cnn.  of  zinc  dust  may  be  added  immediately 
before  filtration  to  improve  the  colour.  The  direct 
polarisation  is  taken  in  a  400  mm.  tube.  Another 
portion  of  75  c.c.  of  the  original  filtrate  is  treated 
with  2  c.c.  of  dilute  hydrochloric  acid  (1  vol.  of 
concentrated  acid  to  1  vol.  of  water)  to  neutralise 
the  alkalinity,  the  Liquid  is  heated  to  65° — 70°  C, 
and  10  c.c.  of  the  dilute  hydrochloric  acid  is  added. 
After  15  mins.  the  liquid  is  cooled,  made  up  to 
100  c.c,  treated  with  zinc  dust,  and  filtered. 
The  divisor  142-1  -0ot  is  used  for  the  Clerget 
formula.  By  this  method  the  error  due  to  the 
volume  of  the  lead  phosphate  precipitate  com- 
pensates for  the  error  of  dilution  caused  by  any 
excess  of  lead  originally  dissolved.  The  amount 
of  phosphoric  acid  prescribed  is  the  largest  which 
can  be  used  without  danger  of  inversion;  its 
effect  on  the  rotation  of  invert  sugar  is  not  quite 
equal  to  that  of  the  hydrochloric  acid  in  the 
Clerget  solution,  but  the  difference  is  negligible. 

—J.  F.  B. 


Patents. 


Sugar  ;    Proems  of  refining 


R.  R.  Williams, 


Manila.  Philippine  Islands.     C.S.  Pat.  1,256,758, 
Feb.   19,   1918.     Date  of  appl.,  Jan.  26,   1914. 
Renewed  Aug.  29,  1017. 
A  solution  of  sugar  is  subjected  to  the  electro- 


lytic action  of  a  direct  Current  of  electricity, 
whereby  the  Impurities  which  are  susceptible 
to  electrolytic  action  are  caused  to  pass  through 
porous  partitions  into  adjacent  compartments, 
in    which    i! lectrodes    are    immersed    in    a 

Stream  Of  fresh  water  which  carries  the  impurities 

away.  -  .1.  1'.  B. 

Molasses :     Recovery    of    sugar    from    .    F. 

Tiemann,  Berlin.  '  rj.S.  Pat.  1,256,952,  Feb.  19, 

1918.     Date  of  appl.,  June  25,  1914. 
See  Ger.   Pais.   279,719,   279,720,   and  288,411; 
this  J.,  1915,  371  ;    1916,  375. 


XVIII.-  FERMENTATION  INDUSTRIES. 

Worts  and  leers  ;    Physieo-ehemieal  investigations 

of  .     W.  Wollmer.     Z.  ges.  Brauw.,  1917, 

40,  3S7. 
DETERMINATION'S  of  hydrion  concentration  in 
worts  of  low  specific  gravity  used  for  the  prepara- 
tion of  war-beers,  gave  values  much  lower  than 
those  for  worts  of  normal  gravity  correspondingly 
diluted  with  distilled  water.  In  thin  brewery 
worts  the  acid-reacting  malt  constituents  are  not 
only  abnormally  diluted  but  also  largely  neutral- 
ised owing  to  the  relative  preponderance  of  the 
salts  of  the  brewing  water.  The  low  hydrion 
concentration  of  thin  worts  must  affect  the  trans- 
formation of  hop-resins  (cp.  this  J.,  1918,  218  a) 
and  the  activity  of  the  yeast.  The  deficiency  is 
not  made  good  during'  fermentation,  for  the 
hydrion  concentration  of  fermented  war-beer 
was  found  to  be  abnormally  low. — J.  H.  L. 

TToW  and  beer  ;    Bacteria  [B.  termo]  in .     P. 

Petit.     Brasserie  et  Malterie,  1917,  7,  273—277. 

The  author  describes  the  effects  of  infection  of 
worts  by  the  organisms  known  collectively  as 
Bacterium  termo.  Such  infection  very  commonly 
occurs,  especially  in  hot  weather,  as  the  result  of 
contact  of  the  wort  with  infected  utensils  or  germ- 
laden  air.  Although  not  usually  considered  very 
dangerous,  since  they  are  suppressed  during 
fermentation  and  therefore  not  found  in  the  finished 
beer,  these  organisms  may  give  rise  to  defects 
more  or  less  serious.  The  best  known  of  these 
is  the  bad  odour  which  they  produce  in  worts 
and  which  may  even  persist  in  the  beer ;  but 
if  present  in  large  numbers  they  may  weaken  the 
yeast  and  thus  retard  fermentation,  and  give  rise 
to  difficulties  of  filtration  and  clarification  in  beers 
predisposed  to  these  defects.  It  is  probable  that 
many  cases  of  infection  and  haze  in  beers  are 
indirectly  due  to  infection  of  the  wort  by  B.  termo, 
which  although  completely  eliminated  during 
fermentation,  renders  the  beer  abnormally  subject 
to  other  disorders.  Serious  infection  of  wort 
with  B.  termo  is  most  easily  detected  during  the 
later  stages  of  the  primary  fermentation,  the 
organisms  being  then  dead  but  still  in  suspension, 
sometimes  in  sufficient  numbers  to  cause  opales- 
cence. Practical  measures  for  tracing  the  infection 
to  its  source  are  discussed. — J.  H.  L. 

Patents. 

Yeast  ;    Process  for  pressing  and  apparatus 

for  use  therein.  E.  A.  Mever,  Bristol.  Eng. 
Pat.  113,628.  (Appl.  Nos.  17,338,  Dec.  2,  1910, 
and  8804,  June  19,  1917.) 

The  yeast  is  deposited  on  the  surface  of  a  drum 
revolving  in  a  tank  containing  the  liquid  suspension 
of  yeast  ;  the  air  is  exhausted  from  the  drum 
and'  a  knife  is  adjusted  so  that  it  skims  off  only 
the  dry  outer  layer  of  the  deposited  yeast,  leaving 
the  lower  moist  layer  on  the  drum  to  prevent  the 
breaking  of  the  vacuum.  This  effect  is  also  as- 
sisted by  providing,  below  the  knife  and  in  close 


256  a 
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[Mary  15,  1018. 


proximity  to  it,  a  perforated  pipe  through  which 
a  liquid  containing  yeast  is  constantly  sprayed 
over  the  surface  of  the  drum. — J.  F.  B. 

Minim-alcoholic  beverages:     Method  of  preparing 

.     E.    Gudeman",    Chicago,    111.     U.S.    Pat. 

1.256.894,  Feb.  19,  191S.     Date  of  appl.,  June 
22,  1908. 

The  beer  charge  is  subjected  in  an  open  vessel 
to  the  action  of  free  steam  in  copious  and  regulated 
quantity  to  agitate  the  charge  and  heat  it  to  some- 
what below  the  boiling  point,  the  supply  of  steam 
being  such  that  the  major  portion  of  it  is  forced 
through  the  charge  to  drive  off  the  alcohol,  while 
a  small  portion  condenses  to  maintain  the  volume 
of  the  charge  practically  constant. — J.  F.  B. 

Extract  having  the  flavour  and  aroma  of  malt, 
process  of  producing  same,  and  beverage  there- 
from. M.  and  L.  Wallerstein.  New  York.  Eng. 
Pat.  107,367,  Jan.  17.  1917.  (Appl.  No.  882 
of  1917.)     Under  Int.  Conv.,  June  21,  1916. 

See  U.S.  Pats.  1,214,729  and  1,214,730  of  1917  ; 
this  J.,  1917,100. 


XIXa.— FOODS. 

Patent?. 

Food    products    [potatoes]  ;     Method    of   preparing 
pre-cooked  .     Condensed   Food   Co.,   Phila- 
delphia, Pa.,  U.S.A.     Eng.  Pat.   113.900.  June 
28,    1917.     (Appl.   No.   9196   of   1917.)     Under 
Int.  Conv.,  Apr.  21,  1917. 
Peeled  potatoes  are  cooked  for  20  to  40  minutes 
by  steam  at  220°  to  230°  F.  (104°  to  110°  C.)  and 
about  15  lb.  pressure,  then  cut  into  thin  shreds 
C'riced"),   which  are   dried   while   still   hot  in  a 
current  of  air  at  about   180°  F.    (82 a  C).     This 
drying    operation    requires    from    25    mins.    to    2 
hours.     The  product  keeps  indefinitely   in   card- 
board packages.     The  process  may  also  be  applied 
to  sweet  potatoes,  carrots,  and  other  vegetables. 

— W.  P.  S. 


Food;    Means  for  preserving 


Li.  L.  Kahn, 


San  Francisco,  Cal.     IT.S.  Pat.  1.256.495,  Feb. 
12,  1918.     Date  of  appl.,  Aug.  18,  1917. 

A  ttn  for  containing  preserved  foods  is  provided 
with  a  celluloid  lining  which  completely  encloses 
the  food  and  prevents  the  latter  from  coming 
into  contact  with  the  metal. — YV.  P.  S. 

Drying  apparatus  [for  fruit].  G.  D.  Parker, 
Riverside,  Cal.  U.S.  Pat.  1.256.825,  Feb.  19, 
1918.     Date  of  appl.,  June  27.  1917. 

The  dryer  comprises  a  housing  open  at  the  bottom, 
through  which  air  is  forced  in  a  downward  direc- 
tion. Inside  the  housing  is  a  series  of  superposed 
horizontal  endless  conveyors.  The  fruit  is  intro- 
duced at  the  top  and  is  carried  by  the  conveyors 
from  one  end  of  the  housing  to  the  other  alternately 
in  opposite  directions  in  successively  lower  hori- 
zontal planes. — J.  H.  P. 


XIXb.— WATER    PURIFICATION  ; 
SANITATION. 

Patents. 
Suspended  matter:     Means  for  maintaining 


inliquids  in  a  state  of  suspension  without  precipi- 
tation [e.g.,  in  water  softening].  A.  Pendleburv, 
Bradford.  Eng.  Pat,  114,016,  Mar.  13,  1917. 
(Appl.  No.  3645  of  1917.) 

An   insoluble  substance,   such  as  lime,   is   mixed 
with  water  to  a  required   density   by  means  of 


agitators  in  two  mixing  tanks  placed  side  by  side 
on  the  ground  level.  To  the  tanks  is  fitted  a 
common  suction  pipe  with  a  valve  to  each  tank, 
so  that  one  tank  can  be  filled  whilst  the  other  is 
being  emptied.  This  pipe  is  connected  to  a 
centrifugal  pump  capable  of  delivering  about 
double  the  quantity  of  liquid  required.  The  liquid 
is  delivered  into  a  tank  at  a  higher  level  from 
which  measured  quantities  are  taken  for  addition 
to  the  water  or  other  liquid  to  be  treated.  The 
upper  tank  has  a  semi-circular  bottom  and  the 
pressure  of  the  pump  keeps  the  mixture  in  motion 
and  prevents  any  settling.  Surplus  liquid  over- 
flows and  falls  back  into  the  mixing  tanks. — J.H.P. 

Filter-body  [for  removing  germs  from  liquids].  G.  H. 
Seitz  and  F.  Schmitthenner.  Assignors  to 
Seitz-Werke  T.  und  G.  Seitz,  Kreuznach,  Ger- 
many. U.S.  Pat.  1,256,171,  Feb.  12,  1918. 
Date  of  appl.,  Afar.  10,  1917. 

A  paste  consisting  of  infusorial  earth,  flax,  cotton, 
and  water  containing  formaldehyde  is  drlei. formed 
into  a  suitable  shape,  and  sterilised. — W.  P.  S. 

XX.— ORGANIC  PRODUCTS  ;  MEDICINAL 
SUBSTANCES  ;  ESSENTIAL  OILS. 

Storax  :    Examination  of .     L.  van  Itallie  and 

H.  J.  Lemkes.  Pharm.  Weekblad,  1918,  55, 
142—149. 
The  determination  of  the  cinnamic  acid  content 
is  preferred  to  the  acid  or  saponification  values  ; 
the  acid  occurs  in  storax  in  the  free  state  and  as 
the  cinnamyl,  phenylpropyl,  ethyl,  and  ricinoleic 
esters.  The  results  of  the  examination  of  nine 
samples  of  storax  are  given.  The  free  cinnamic 
acid  cannot  be  determined  from  the  acid  value, 
which  includes  acids  insoluble  in  water ;  more- 
over, if  hydrolysis  occurs,  a  high  acid  value  results. 
Titration  of  the  aqueous  extract  with  alkali  gives 
a  much  lower  content  of  cinnamic  acid  than  the 
following  bromine  method,  which  is  recommended 
by  the  authors.  1  grm.  of  the  sample  is  boiled 
with  20  c.c.  of  A/2  alcoholic  potassium  hydroxide 
for  1  hour  under  a  reflux  condenser,  the  mixture 
distilled  on  a  water-bath,  and  the  residue  dissolved 
in  25  c.c.  of  water.  The  solution  is  extracted 
with  20  c.c.  of  ether,  and  the  aqueous  layer,  to- 
gether with  two  5  c.c.  portions  of  water  used  for 
wasliing  the  ether  layer,  diluted  to  about  950  c.c, 
treated  with  10  c.c.  of  dilute  sulphuric  acid,  made 
up  to  1000  c.c,  and  filtered.  100  c.c.  of  the 
filtrate  is  treated  with  10  c.c.  of  A  10  potassium 
bromate,  1  grm.  of  potassium  bromide,  and  5  c.c. 
of  sulphuric  acid ;  after  15  mins.,  1  grin,  of 
potassium  iodide  is  added,  and  then,  after  a  further 
5  mine.,  the  liberated  iodine  is  titrated  with  thio- 
sulphate  ;  1  c.c.  of  A"/10  KBr03  is  equivalent  to 
7-4  mgrms.  of  cinnamic  acid. — F.  W.  A. 

Patent. 

Process    of    effecting    organic    chemical    reactions. 
Eng.  Pat.   110,547.     See  I. 

XXI.— PHOTOGRAPHIC       MATERIALS     AND 
PROCESSES. 

Laics    of   thcrmochcmical    processes    and    of   photo- 
chemical processes.     Trautz.     See  I. 

Blue  and  brown  print  paper  :  characteristics,  tests, 
and  specifications.     Veitch  and  others.     See  V. 

XXU.— EXPLOSIVES ;   MATCHES. 

Patent. 

Processes    for    making    silicic    acid.     Eng.     Pat. 
113,769.     See  VII. 
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XXIII.  -ANALYSIS. 
Analysis :     A    new    process    of   quantitative 


a.    n.    i".   L.'iuc    Comptes   i-.inl..    L918,    166, 
us.". — hit. 

A  description  of  a  spectrographs  method  foe 
Quantitative  analysis.  (See  also  J.  Chem;  9oc, 
Ma;.  .    1918.     -W.  C.. 

Boron  [c.;/.,  in  sled  mid  hi  i  Hi-nils] ;  'Spectroscopic 

detection    of .     A.    de    Gcamont.     Comptes 

rend..   1918,   166,   177-  180. 

I  >lni;  ill.'  condensed  spark,  boron  may  be  readily 
detected  in  steels,  when  present  in  small  amounts. 
by  tlu'  ray  v  34512  and  the  doublet  \  2197-82  and 
M96-87.  Tin-  same  method  may  in-  employed 
for  it^  detection  in  minerals  after  previous  fusion 
with  alkali  carbonates.  (See  also  J.  Chem.  Soc, 
May.    1918.       W.  (•. 

Color  inn  ■/.  /■    design  :     Thermal   leakage    and . 

W.  P.  White.     .1.  Am.-r.  Chem.  Soc.,  1918,  40, 

379—  39:;. 

The  intlu.ui  e  of  the  airspace  round  the  calorimeter 
on  the  thermal  leakage  is  considered  with  par- 
ticular reference  to  the  width  of  the  air  gap,  the 
size  of  the  calorimeter,  and  the  use  of  adiabatic 
methods.  The  rate  of  heat  interchange  is  approxi- 
mately proportional  t<>  the  difference  of  tempera- 
ture between  the  calorimeter  and  its  environment, 
except  in  so  far  as  such  interchange  is  caused  by 
e\aporation  or  convection.  For  ordinary  ealori- 
metric  conditions  the  effect  of  convection  is 
more  nearly  proportional  to  the  square  of  the 
temperature  difference.  The  convection  effect 
diminishes  rapidly  as  the  width  of  the  surrounding 
air  gap  decreases,  and  this  reduction  can  be  advan- 
tageously carried  so  far  that  the  total  thermal 
leakage  is  mainly  due  to  conduction,  which  in- 
creases approximately  in  inverse  proportion  to  the 
width  of  the  air  space.  Calculation  shows  that 
gaps  of  10  to  17  mm.  are  most  suitable  for  ordinary 
calorimeters.  In  the  case  of  larger  calorimeters, 
the  width  of  the  air  space  may  be  increased  beyond 
these  limits  without  detriment  to  the  influence  of 
convection  on  the  thermal  leakage.  Conduction 
may  be  reduced  by  the  use  of  very  thin  reflecting 
shields,  the  use  of  which  does  not  increase  the 
convection  effect.  Evaporation  must  be  reduced 
BS  tar  as  possible  by  suitable  design  of  the  calori- 
meter, and  attention  must  be  given  to  thermometer 
iag  in  correcting  the  actual  readings.  (See  also 
J.  Chem.  Soc,  May,  1918.)— II.  M.  1). 

1  •  U  rminalion   of  moisture   in   coke.     Fieldner  and 
Nehig.     See  IIa. 

Testing  natural  gas  for  gasoline.     Oberfell.   See  IIa. 

Limits  of  accuracy  of  Hotteman's  method  of  deter- 
mining the  composition   of  a  mixture  of  two  or 

three  isomers.     [Application  to  the  nitranilines.] 
NichoN.     Sec  III. 

Distinguishing  manila  from  all  other  "hard"  rope 
fibres.     Swett.     See  V. 

Valuation  of  lime  for  various  purposes.     Meade. 

See  VII. 

Analysis  of  spent  o.ride  [from  gas  works].      See  VII. 

A:  lion  of  sodium  sulphide  on  iodine  and  Ho-  use  of 
the  reaction  in  analysis.     Ehrlich.     See  VII. 

Detection  of  small  quantitit  -  of  chlorine   in  iodine. 
Pinkhof.    ScsVU. 

Estimation    of  tantalum    in     '•  4th    iron. 

Travels.     See  X. 


I'latinum  substitute  [platinvm-goid  alloy],     Van  der 
Marck.     See  \. 

Modified  sesami  oil  reaction.     Weebuuen.    See  XII. 

■  Estimation    of    glycerol    by    rVagenaar's    method. 
B  ekers  and  Kolthoff.     See  XII. 

Estimation   of  the   amount   of  water   in    glya 
Kolthoff.     See  Ml. 

>'.-/  of  the  De  RooeU  method  for  the  determination  of 
potash  in  fertiliser  materials.  Keitt  and  Shiver. 
See  XVI. 

Determination  of  the  ash  of  cane  and  beet  sugar 

products.     Ogilvie  and  Lindtield.     See  XVII. 

Xoles     on     the     analysis     of     molasses.      Walker. 
See  XVII. 

Examination  of  storax.     Van  Itallie  and  Letnkes. 
See  XX. 

Patent. 

Thermos!, its  ;     Construction    of 


-.  A.  Lundie, 
Farnham.  Eng.  Pat.  114,231,  Apr.  27,  1917. 
(Appl.  Xo.  5983  of  1917.) 


Patent  List. 

The  dates  given  in  this  list  are,  In  the  case  of  Applications  for 
Patents,  those  of  application,  and  in  the  case  of  Complete  Speci- 
fications accepted,  those  of  the  Official  Journals  in  which  the 
acceptance  is  announced.  Complete  S|»e<iucations  thus  advertised 
as  accepted  are  open  to  inspection  at  the  Patent  Office  immediatelv, 
and  to  opposition  within  two  months  of  the  date  given. 

I.— GENERAL;    PLANT:    MACHINERY. 

Applications. 

Adt  Co.  Drving  apparatus.  0357.  Apr.  15. 
(U.S..  July   17.   1917.) 

Alexander.  Apparatus  or  kilnsfordryinggranulat  , 
pulverulent,  and  pasty  materials.  6612,  0013,  and 
0014.     Apr.   IS. 

Bowman.  Evaporating  apparatus.  0421'. 
Apr.  16. 

Dent,  and  United  Alkali  Co.    6998.    See  II. 

Hardinge.    7059.    See  X. 

Marks  (Hoc.  Anon.  Ital.  Ansaldo  &  Co.).  0301. 
See  II. 

Morison.     Condensing  plant.     6338. 

Miiller.        Manufacture    of    colloidal 
6791.    Apr.  22.    (Ger.,  Mar.  3,  1917.) 

Newell   and    Co.,    and    Woodhouse. 
mills.     0960.     Apr.  25. 

Roggen  and  Scheffers.     Kilns,     till!. 
(Fr.,  Apr.   20,   1917.) 

Smallwood.    Furnaces.   0804  and  0805.   Apr.  23. 

Soc.  1  Air  Liquide.  Liberation  of  a  gas  from 
mixtures  containing  it.  70S2.  Apr.  20.  (Fr., 
Nov.   17.  1917.) 

Sturgeon.  Centrifugal  separators.  0408.  Apr.  lti. 

Nulman.  Ntillheads  or  deplilegmators.  0674. 
Apr.  19. 

Complete  Specifications  Accepted. 

16,372  (1910).    Burchenal. 
May  1. 

5432  (1917).  Fay.  Anti-priming  devices  or 
bailie  plates  for  evaporators,  etc.  (114.888.)  May  1. 

6098(1917).    (.aunt  and  others.    See  X. 

i>913  (1917).  Carroll.  Separating  liquids  of 
different  specific  gravity  insoluble  or  diflicultW 
soluble  in  each  other.    (114.921.)    May  1. 

1025  (1918).  Davidson,  and  Holmes  and  Co. 
Apparatus  for  bringing  liquids  and  gases,  vapours, 
I  nines,  and  the  like  into  intimate  contact.  (115,000.) 
Mav    1. 

2888(1918).  Sadezkv.  Production  of  a  drying 
medium.     (114,810.)     Apr.  24. 


Apr.   15. 
solutions. 

Grinding- 

Apr.  10. 


Filters.     (104,673.) 
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II.— FUEL;     GAS;     MINERAL     OILS      AND 

WAXES  ;   DESTRUCTIVE   DISTILLATION  ; 

HEATING  ;  LIGHTING. 

Applications. 

Anderson.  Production  of  oil  fuel.  6499.  Apr.  17. 

Bancroft  and  Hansford.  Retorts,  and  methods 
of  working  them.     7131.     Apr.  27. 

Barrow  and  Scott.  Suction-gas  producers. 
6523.   Apr.  17. 

Boake,  Roberts,  and  Co.,  and  others.  7039. 
See  XX. 

Dent,  and  United  Alkali  Co.  Apparatus  for  dis- 
tributing liquids  in  gas-scrubbers,  etc.  6598. 
Apr.  18. 

Doyle.   Raising  and  drying  peat.  6S01.  Apr.  23. 

Edmonds.  Compounds  for  treating  fuel.  6925. 
Apr.  24. 

Harger  and  Helps.    6752.    See  III. 

Langwell,  and  Power-Gas  Corporation.  Treat- 
ment of  peat.    6777.    Apr.  22. 

Marks  (Cleveland  Trust  Co.).  Distilling  petr- 
oleum, etc.    6921.    Apr.  24. 

Marks  (Soc.  Anon.  Ital.  Ansaldo  &  Co.).  Pro- 
duction of  gases  from  water  or  oil.   6361.   Apr.  15. 

Parsons.  Treatment  of  carbon  and  its  com- 
binations with  other  elements.    6833.    Apr.  23. 

Taikoo  Sugar  Refining  Co.  (Obrembshi  and 
Resker).  Production  of  decolorising-carbon.  6427. 
Apr.  16. 

Wellington.  Distillation  of  coal,  etc.  6731. 
Apr.  20. 

Wilton.   6375.   See  IIT. 

Wood.  Drying  fuel  supplied  to  furnaces,  etc. 
6779.    Apr.  22. 

Complete  Specifications  Accepted. 

54  (1917).  Oltmans.  Obtaining  lower  from 
higher  carburets  of  hydrogen.     (108.454.)    Mav  1. 

1534(1917).  Drakes,  Ltd.,  and  Drake.  Regenera- 
tive retort  settings.     (114,859.)    May]. 

5096  (1917).  Recovery  of  sulphate  of  ammonia 
from  producer  gases.     (114,658.)     Apr.  24. 

8269  (1917).  Porteous  and  Allen.  Coke  ovens 
of  the  horizontal  or  approximately-horizontal  flue 
tvpe.     (114,936.)    Mav  1. 

8337(1917).  Perkin  and  West.  Destructive  dis- 
tillation of  carbonaceous  materials.  (114.937.) 
May  1. 

13,694  (1917).  Yeadon  and  Whitaker.  System 
of  carbonising  coal.    (114,971.)    May  1. 


III.— TAR  AND  TAR  PRODUCTS. 
Applications. 

Anderson.  Process  of  obtaining  oil  from  tar  or 
pitch.     7026.     Apr.  26. 

Archer.    Tar  stills.    6667.    Apr.  19. 

Harger  and  Helps.  Manufacture  of  liquid  fuel 
from  dehydrated  tar.     6752.     Apr.  22. 

Klein.  'Dehydration  of  tar.     7032.    Apr.  26. 

Wilton.  Treatment  of  tar  for  improving  its 
value  for  fuel  purposes  and  for  separation  of 
products.     6375.     Apr.  15. 

Complete  Specification  Accepted. 

3609  (1917).  Ransford  (Cassella  und  Co.). 
Manufacture  of  chlorinated  products  of  xylene 
and  new  compounds  and  dyestuffs  therefrom. 
(114,645.)   Apr.  24. 


IV.— COLOURING  MATTERS  AND  DYES. 

Applications. 

Morton,  Thomson,  and  Morton  Sundom  Fabrics, 
Ltd.  Manufacture  of  anthracene  derivative 
colouring  matters.    6916  and  6917.    Apr.  24. 


Morton,  Dandridge,  and  Morton  Sundom 
Fabrics,  Ltd.  Production  of  colouring  matteis. 
7009.    Apr.  25. 

Complete  Specification  Accepted. 

3609  (1917).  Ransford  (Cassella  und  Co.). 
See  III 

V.— FIBRES  ;   TEXTILES  ;   CELLULOSE  ; 
PAPER. 

Applications. 

Borzvkowshi.  Production  of  articles  from 
viscose."    6346.    Apr.  15.    (U.S.,  May  29,  1917.) 

Gallon  and  Johnston.  Pulp-making.  6528. 
Apr.  17. 

Orrell.  Manufacture  of  paper,  etc.  6473.  Apr.  17. 

Bobbins.    7111.    S?e  XII. 

Sutherland  and  others.    6909.    See  XIII. 

Ziman.  Treatment  of  kapok  fibre  to  render  it 
antiseptic  and  fireproof.    6969.    Apr.  25. 

Complete  Specification  Accepted. 

9666  (1917).  Heberlein  und  Co.  Process  for 
imparting  new  properties  to  cotton  fabrics. 
(108,071.1    Apr.  24. 


VI.— BLEACHING  ;      DYEING  ;     PRINTING  ; 
FINISHING. 

Application. 

Lord  and  Lord.  Machines  for  dyeing,  washing, 
scouring,  sizing,  bleaching,  and  mercerising  yarn 
in  hank  form.     7109.     Apr.  27. 


VII.— ACIDS;     ALKALIS:     SALTS;     NON- 
METALLIC  ELEMENTS. 
Application. 

Ashcroft.  Manufacture  of  nitrogen  with  or 
without  other  constituents.    6382.    Apr.  15. 

Ashcroft.  Manufacture  of -nitrogen  and  its 
compounds,  removal  of  oxygen  from  mixtures  of 
gases,  and  obtaining  useful  products  by  oxidation 
and  deoxidation.     6383.     Apr.  15. 

Ashcroft.  Manufacture  of  oxides  or  salts  of 
tungsten  or  of  metallic  tungsten.    6456.    Apr.  17. 

Ashcroft.  Manufacture  of  oxides  or  salts  of 
metals,  or  of  metals,  or  of  non-metals,  from  ores, 
minerals,  residues,  etc.     6457.   Apr.  17. 

Ashcroft.  Manufacture  of  aluminium  or  its 
oxides  or  salts.    6548.    Apr.  17. 

Ashcroft.  Manufacture  of  silicon  chloride  and 
removal  of  silica  from  fused  melts.  6459.    Apr.  17. 

Ashcroft.  Heat  treatment  of  potash  rocks  with 
salts  for  extraction  of  potash.     6669.    Apl.  19. 

Crosland.    6874.    See  IX. 

Fisher  Chemical  Engineering  Co.,  and  others. 
6597.     See  XII. 

Langwell,  and  Power-Gas  Corporation.  Manu- 
facture of  salts  of  fatty  acids,  particularly  acetates. 
6778.     Apr.  22. 

Norsk  Hydro-Elektrisk  Kvaelstofaktieselskab. 
Manufacture  of  nitric  acid.  6769.  Apr.  22.  (Nor- 
way, May  S,  1917.) 

Pease.  Manufacture  of  alkaline  cyanide  and  of 
ammonia  therefrom.    6450.    Apr.  16. 

Ridoni,  and  Soc.  Talco  e  Grafiti  Val  Chisone. 
Manufacture  of  hydrofluoric  acid.  6525.  Apr.  17. 
(Ital.,  Apr.  19,  1917.) 

Ridoni,  and  Soc.  Talco  e  Grafiti  Val  Chisone. 
Purification  of  natural  graphites.  6837.  Apr.  23. 
(Ital.,  May  5,  1917.) 

Complete  Specifications  Accepted. 

5096  (1917).    Mellor.    See  II. 

5125  (1917).  Maxted  and  Smith.  Manufacture 
of  nitrogen  and  of  mixtures  of  nitrogen  and 
hydrogen.     (114,663.)    Apr.  24. 


Vol.  XXXVII.,  No.  0.1 


TATEXT  LIST. 


259  a 


i  (1917).  Armstrong.  Powders  for  generating 
stio  alkalis.    (1  I  1,896.)     May  1. 
8696  (1917).    Comment.     Preparation  of  anhy- 
drous sine  sulphide.     (114,407.)     Apr.  21. 

7T:i7  (1917).  Hayhurst.  Condensers  tor  acids. 
(114,706.)    Apr.  24." 

8224(1917).  Gladys*.  Manufacture  of  mixtures 
of  sodium  and  potassium  bitartrates.  (Hi7,020.) 
Apr.  24. 

!i  171  (1917).  Kaltenbach.  Sulphurous  anhy- 
dride.   (107,589.)    Apr.  24. 

10,435  ( 1917).  Asncroft.  Removal  of  soda  from 
felspars  or  natural  or  artificial  silicates  or  alum- 
inates  and  manufacture  of  caustic  potash. 
(114,743.)    Apr.  24. 

1  1.535  (1917).  Bloxam  (Zellstofffabrik  Waldhof). 
X. 

18,721(1917).  AktiebolagetCarlit.  Manufacture 
of  ammonium  perchlorate.    (110.544.)    Apr.  24. 

13,883(1917).    Statham.    Sec  XI. 


VIII.— GLASS;    CERAMICS. 
Applications. 

Iladdan  [Corning  (.lass  Works).  Manufacture  of 

e,la~~  for  absorbing  ultra-violet  radiations.  0398 
and  0399.    Apr.  16. 

Bamblet,  Admixtures  for  refractory  clays. 
6568.     Apr.  18. 

Ionides.  Pottery-burning,  etc.  0003.  Apr.  19. 

Complete  Specifications  Accepted. 

5441  (1917).  Longstaff  and  Geairns.  Manu- 
facture of  briquettes,  silioa.  plastic,  gainster, 
common  fire,  and  like  bricks.    (114,676.)    Apr.  24. 

18,963  (1917).  Elektro-Osmose  A.-G.  Manu- 
facture of  ceramic  and  like  ware.  (113,777.) 
Apr.  2  1. 

IX.— BUILDING  MATERIALS. 
Applications. 

Crosland.  Kiln  or  furnace  for  calcining  lime- 
stone, cement,  etc.     6874.     Apr.  24. 

Ramsden.  Acid-proof  rock  asphalte.  7101. 
Apr.  27. 

Complete  Specifications  Accepted. 

3317  (1917).  Linden.  Concrete  or  cement  sub- 
stance-.   (114,641.)    Apr.  24. 

'■120  (1917).  Jolnerkevitch.  Impregnation  of 
wood,  etc.    (114,886.)    May  1. 

5441(1917).    Longstaff  and  Geairns.    See  VIII. 

18,380  (I!"  17).  Deckers.  Manufacture  of  cement 
from  blast  furnace  slag.     (114,704.)     Apr.  24. 


X.— METALS;    METALLURGY,    INCLUDING 
ELECTRO-METALLTJRGY. 

Applications. 

Ashcroft.  Manufacture  of  cbemically-reactive 
alloys.    6381  and  15907.   Apr.  15  and  25. 

Asncroft.    6546,  6547,  and  6548.    See  VII. 

Brazil,  Straker,  and  Co.,  and  Shepherd.  Electro- 
deposition  of  iron.    7074.    Apr.  26. 

Crocker  and  Crocker.  Increasing  production  of 
zinc  dust  from  spelter  retorts.     7025.     Apr.  26. 

Elmore.  Extraction  of  lead  and  zinc  from  their 
ores.    6668.    Apr.  19. 

Bardinge.  Conical  mills  for  grinding  ores,  etc. 
7059.    Apr.  26. 

Industrial  Inventions,  Ltd..  and  Pern.-.  Pro- 
duction of  malleable  iron  castings.    71149.    Apr.  20. 

Procter.    Aluminium  solder.     7128.     Apr.  27. 

Prosser.  Ore  or  metal  concentrators.  0751. 
Apr.  22. 


Quinan.  Production  of  metals  by  reduction  of 
oxides.     6882.     Apr.  23. 

Sumpter,  and  vickers,  Ltd.  Surface-hardening 
I  steel  plates,  etc.,  and  iron  and  malleable  iron 
castings,     t ;.""»:  i  t  .     Apr.    17. 

Wail.-  (I Jlau -Knox  Co.).  Open-hearth  furnaces, 
etc.     7000.     Apr.  26. 

Complete  Specifications  Accepted. 

0093  (1917).  Gaunt.  Brookfield,  and  Tvlor  and 
Sons.  Crucible  and  like  furnaces.  (114.684.)  Apr.  24. 

11,404(1017).  Ilaibord.  Furnaces  f  or  roasting 
ores.    (114,953.)    May  1. 

11.498  (1917).  Jones.  Production  of  spelter. 
(112.923.)    Apr.  21. 

11,523  (1917).  Metals  Disintegrating  Co. 
Process  for  reducing  metals  to  a  finelv-divided 
state.    (109.258).    Apr.  24. 

11,535  (1917).  Bloxam  (Zellstofffabrik  Waldhof). 
Roasting  pyrites,  ores,  etc.,  in  shelf-burneis. 
(114,954.)    May  1. 

14,286(1917).  Lockwood.  Elect rodeposition  of 
base  metals.    (114.970.)    May  1. 

18,380  (1917).    Deckers.    'See  IX. 


XL— ELECTRO-CHEMISTRY. 

Applications. 

Berry.  Working  of  electric  furnaces,  and 
electrode  used  therein.    007s.    Apr.  19. 

Bosch  A.-G.  Electrodes  for  spark  discharges. 
0459.    Apr.  16.    (Gei\,  Apr.  16,  1917.) 

Brazil,  Straker,  and  Co.,  and  Shepherd.  7074. 
See  X. 

Etchells.  Greaves,  and  Watson  and  Co.  Electric 
furnaces.    6563.    Apr.  18. 

Lawton.  Electric  furnaces.  0600  and  6601. 
Apr.   19. 

Leitner.    Electric  cells.    6432.    Apr.  16. 
Complete  Specifications  Accepted. 

54  12(1910).  Foley.  Electric  induction  furnaces. 
(114,863.)     Mav  1.  ' 

13,883  (1917).  Statham.  Electrolytic  cells 
especially  for  electrolvsis  of  salt  or  similar  material. 
(114,974'.)    Mav  1. 

14,280  (1917).     Lockwood.     See  X. 

14.932  (1917).  Dixon.  Electric  furnaces. 
(111,103).    Apr.  24. 

XII.— FATS;    OILS;    WAXES. 
Applications. 

Co-operative  Wholesale  Society,  and  Martin. 
Manufacture  of  cocoa  butter.    0700.    Apr.  22. 

Fisher  Chemical  Engineering  Co.,  Hinchley,  and 
Simon.  Apparatus  for  extracting  oils,  wax,  india- 
rubber,  sulphur,  etc.,  soluble  in  organic  solvents. 
6597.    Apr.  18. 

Complete  Specifications  Accepted. 

5242  and  5243  (1917).  Young.  Apparatus  and 
method  for  rapidly  ageing  soap.  (114,878  and 
114,879.)     May  1. 

17. us,:;  (1917).  Johnson.  Separation  of  fats, 
oils,  or  the  like  from  liquids.    (114,789.)    Apr.  24. 

XIII.— PAINTS ;    PIGMENTS;    VARNISHES; 
RESINS. 

Applications. 

Imray  (Soc.  Chem.  Industry  in  Basle).  Manu- 
facture of  weatherproof  cement  for  paints.  7069. 
Apr.  26. 

Robbins.  Preparation  or  dope  for  treating 
fabrics  for  aircraft.     7111.  Apr.  27. 

Sutherland,  and  Wall  Paper  Manufacturers  Ltd. 
Varnishes  or  dopes  for  fabrics  of  aeroplanes,  etc. 
6909.    Apr.  24. 
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XIV.— INDIA-RUBBER  ;    GUTTA-PERCHA. 
Applications. 

Banburv.  Machine  for  treating  rubber,  etc. 
0564.   Apr.  18.    (U.S..  Apr.  20,  1917.) 

Fisher  Chemical  Engineering  Co.,  and  others. 
6597.    See  XII. 

Gorell.  Application  of  rubber  coatings  to  articles. 
■6665.    Apr.  19. 

XV.— LEATHER;     BONE:     HORN;     GLUE. 
Applications. 

Marshall.  Production  of  cake  or  powder  glue 
from  meat  and/or  slaughterhouse  offal.  6800. 
Apr.  23. 

Miller.  Leather  substitute  for  boots,  etc.  6393. 
Apr.  15. 

Wright.    Tanning  machinery.    6686.    Apr.  20. 

Complete  Specification  Accepted. 
1665    (1918).       Vulcan    Engineering    Co.,    and 
Dickson.      Machine  for  facilitating  the  handling 
and  treatment  of  hides,  skins,  etc.,  in  tanning  and 
like  operations.    (115,009.)    May  1. 

XVI.— SOILS  ;  FERTILISERS. 
Applications. 
Marks  (Soc.  Anon.  Ital.  Ansaldo  &  Co.).     Pro- 
duction of  fertilisers.     6145.     Apr.  16. 

Marks  (Soc.  Anon.  Ital.  Ansaldo  &  Co.).  Pro- 
duction of  superphosphate  minerals.  7058.  Apr.  26. 

Complete  Specification  Accepted. 
5062  (1917).    Howorth  (Norsk  Hydro-Elektrisk 
Kvaelstofaktieselskab.  Manufacture  of  a  phosphate 
fertiliser  containing  nitrogen.    (114.873.)   May  1. 

XVII.— SUGARS ;      STARCHES;      GUMS. 

Application. 
Taikoo  Sugar  Refining  Co.    6427.    See  II. 
Complete  Specification  Accepted. 
7175    (1917).      Havashi,    Emura,   and   Kwanto 
Sansho  Kabushiki-Kaisha.    Material  for  clarifying 
sugar  solutions  and   means   for   regenerating   the 
material  after  use.    (108,303.)    May  1. 

XVIII.— FERMENTATION    INDUSTRIES. 

Application. 
Desborough  and  others.     6729.     See  XX. 
Complete  Specification  Accepted. 
14,041  (1914).    Barbet  et  Fils  et  Cie.    Rectifica- 
tion of  fermented  musts,  methyl  alcohol,  and  other 
liquids.    Apr.  24. 

XIX.— FOODS;    WATER    PURIFICATION; 
SANITATION. 

Applications. 

Co-operative    Wholesale    Society,    and    Martin. 


6790.    See  XII. 

Croft.    Beverage 


6401      Apr.  16. 


Graham.  Bread,  and  process  of  producing  same. 
6971.    Apr.  25. 

Grousseau  and  Viconge.  Treatment  of  cocoa  and 
waste  products  of  chocolate  manufacture.  7094. 
Apr.  27.    (Fr.,  June  11,  1917.) 

Jones,  and  Jones  and  Att.wood.  Purification  of 
sewage,  etc.     7104.    Apr.  27. 

Kemp  and  Spencer.  Dried  eggs  in  powder  form. 
6502.     Apr.  17. 

Complete  Specifications  Accepted. 

7275(1917).  Stamp.  Apparatus  for  drying  and 
deodorising  nightsoil,  slaughterhouse  refuse,  etc. 
(114,700.)'  Apr.  24. 

7583  (1917).  Giraud.  Manufacture  of  aerated 
water.     (108.852.)    May  1. 


XX.— ORGANIC     PRODUCTS  ;      MEDICINAL 
SUBSTANCES  ;    ESSENTIAL  OILS. 

Applications. 

Belart.  Continuous  process  of  manufacturing 
chloroform.     7106.    Apr.  27. 

Blanc.  Manufacture  of  aromatic  aldehvdes. 
7119.     Apr.  27.     (Fr.,  Apr.  27,  1917.) 

Boake,  Roberts,  and  Co.,  and  Durrans.  Pro- 
duction of  alkylating  agents.    6583.    Apr.  18. 

Boake,  Roberts  and  "Co.,  Durrans,  and  Perkin. 
Manufacture  of  ethylene.    7039.    Apr.  26. 

Boake,  Roberts  and  Co.,  and  Durrans.  Manu- 
facture of  esters.    7040.    Apr.  26. 

Crosfield  and  Sons,  and  Hilditch.  Manufacture 
of  acetaldehyde.     6980.     Apr.  25. 

Desborough,  Reilly,  and  Thaysen.  Manufacture 
of  lactic  acid  and  its  salts,  etc.    6729.    Apr.  20. 

National  Federation  of  Associated  Paint,  Colour, 
and  Varnish  Manufacturers  of  the  United  Kingdom, 
and  others.  Production  of  organic  compounds, 
etc.  6734.  Apr.  20. 

Complete  Specifications  Accepted. 

14,041  (1914).   Barbet  et  Fils  et  Cie.   See  XVIII. 

5669  (1917).  Newton  (Bayer  und  Co.).  Manu- 
facture of  pharmaceutical  products.  (114,680.) 
Apr.  24. 

XXL— PHOTOGRAPHIC     MATERIALS     AND 
PROCESSES. 

Applications. 

Agnew,  Renwick,  and  Ilford,  Ltd.  High-tem- 
perature development  of  photographic  materials. 
6723.     Apr.  20. 

Eagle.   Kinematograph  films.    6959.    Apr.  25. 

Smith.  Production  of  screens  for  half-tone  and 
like  photographic  printing-surfaces.  6435.  Apr.  16. 

Complete  Specifications  Accepted. 

4429  (1917).  Wade.  Kinematograph  films. 
(114,871.)    May  1. 

7961  (1917).  Crosland  and  Crosland.  Prepara- 
tion of  sensitised  paper  or  like  flexible  material  for 
use  in  obtaining  direct  X-ray  photographs  or 
radiograms.    (114,933.)    May  1. 
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iioralitm  and  drying;  Some  general  aspects 
of  — — -.  EL  K.  Moore.  Amer.  Inst.  Chcni. 
Eva.,  Dec.  7,  1 : •  1 7 .  Met.  and  Chem.  Eng., 
1918,   18.   128  -138,   lso  -192. 

Dii!  i  i  ■  i  \  aporation  under  atmospheric  pressure  or 
in  a  vacuum  is  used  where:  the  amount  of 
liquor  to  be  evaporated  is  so  small  that  it  would 
not  pay  to  have  a  multiple  effect  ;  the 
bofling  points  are  very  high  ;  the  liquor 
deposits  an  encrusting  material  on  concentration  ; 
where  crystals  of  a  certain  size  are  desired  ; 
kite  mat. rial  to  be  evaporated  is  corrosive,  or 
decomposes  at  a  high  temperature ;  the 
object  is  to  recover  a  volatile  constituent  or 
to  obtain  artificially  a  low  temperature  or  a  sudden 
chill  as  in  refrigeration  processes ;  the 
liquor  to  be  evaporated  is  already  a  concentrated 
solution  and  the  product  is  separated  as  a  dry 
tilin,  powder,  or  mass  of  crystals.  Direct  vacuum 
evaporation  (single  effect)  shows  very  little  economy 
of  steam  over  evaporation  under  atmospheric 
pressure  and  none  at  all  if  the  vacuum  has  to  be 
produced  I >y  steam  power.  Multiple-effect  evapor- 
ation is  used  where  the  cost  of  fuel  is  high  and 
the  quantity  of  liquor  to  be  evaporated  is  large. 
Air  drying  "or  gas  drying  depends  upon  the  pro- 
perty of  partially  saturated  air  or  gas  of  taking 
up  more  vapour,  and  it  may  be  profitably  em- 
ployed in  drying  at  a  comparatively  low  tem- 
perature such  materials  as  pulp,  paper,  cloth 
etc..  which  are  continuously  entering  and  leaving 
the  apparatus;  in  drying  at  low  temperatures 
substances  of  which  the  internal  structure  must  be 
preserved;  where  the  final  product  must  be 
obtained  in  a  fine  state  of  division  ;  in  drying 
such  substances  as  are  not  affected  by  heat  hut 
are  sticky  or  poor  conductors  of  heat.  The  heat 
necessary  to  evaporate  the  water  may  be  supplied 
by  the  air  or  gas  itself  or  may  be  applied  directly. 
Drying  by  means  of  radiant  heat  is  used  when 
it  is  necessary  to  concentrate  substances  that 
require  a  high  temperature  and  when  there  is  no 
suitable  material  of  which  to  construct  ordinary 
apparatus.  Mechanical  drying  by  the  use  of  filter 
and  hydraulic  presses,  and  centrifugal  machines, 
and  refrigerating  machinery  for  drying  gases 
are  also  briefly  discussed.  Several  tables  are 
given  and  the  method  of  using  them  to  solve 
evaporation  and  drying  problems  explained. 
The  subject  of  heat  conductivity  is  considered, 
and  it  is  pointed  out  that  the  heat  conductivity 
tables  of  physicists  are  of  little  use  in  practice,  as 
the  rate  of  heat  exchange  is  largely  increased 
when  ebullition  becomes  violent  owing  to  the 
rapid  motion  of  the  liquid.  The  phenomena  in  an 
evaporator  tube,  methods  of  calculating  tem- 
perature differences,  types  of  multiple-effect 
evaporators,  and  the  relative  advantages  of 
forward  and  backward  flow  are  discussed  and 
illustrated  by  charts. — W.  n.  C. 

Patents. 

Distillatioti  or  evaporation  of  liquids  [tar,  petroleum, 
etc.).  J.  L.  Major,  Hull.  Eng.  Pat.  114,353, 
Apr.  20,  1017.     (Appl.  No.  5915  of  1917.) 

The  liquid  to  be  distilled  is  fed  into  an  externally 
heated  still  through  a  number  of  pipes  which 
extend  from  near  the  bottom  of  the  still  to  the 
level  of  the  surface  of  the  liquid.  The  liquid 
in  passing  upwards  through  the  pipes  becomes 
heated  and  overflows  from  the  upper  ends  of  the 
Dipes  on  to  the  surface  of  the  main  body  of  liquid 
in  the  still,  the  constituents  of  lower  boiling  point, 
being  vaporised  before  the  liquid  mixes  with  the 
main  body.     An  annular  tray  with  serrated  edges 


may  be  provided  into  which  the  pipes  discharge 
and  from  the  serrations  ol  which  the  liquid  over- 
flows.— W.  11.  C. 


Liquids  and  gases  :  Apparatus  f<u-  effecting  intimate 
contact  between — ■ — -.  rlirkham,  llulett,  and 
Chandler,  Ltd..  and  S.  Ilersev,  London.  Eng. 
Pat.  114,370,  June  Hi,  1917."  (Appl.  No.  8097 
of  1917.) 

In  apparatus  for  intimately  mixing  liquids  and 
gases,  of  the  type  described  in  Eng.  Pats.  18,129 
of  1908,  23,813  of  1911,  and  104,201  (this  J.,  1909, 
873;  1912,  801,  and  1917,  445),  in  which  the  liquid 
is  projected  centrifugally  against  the  walls  of  a 
vessel  through  which  the  gas  is  passed,  the  liquid 
which  rebounds  from  the  walls  is  sprayed  a^ain. 
Cur%'ed  pick-up  pipes  dip  into  the  liquid  contained 
in  the  vessel  and  deliver  it  to  a  rotating  perforated 
tray,  and  an  additional  annular  perforated  tray 
is  carried  by  the  main  tray  outside  and  at  a 
slightly  lower  level,  so  as  to  receive  liquid  which 
rebounds  from  the  walls.  The  auxiliary  tray- 
may  also  be  provided  with  scoop  pipes  dipping 
into  the  liquid,  and  alternatively  its  rim  may  be 
serrated,  in  another  form,  the  auxiliary  tray 
may  be  replaced  by  a  series  of  radial  projecting 
horizontal  plates  each  having  an  upturned  per- 
forated serrated  or  like  periphery,  with  or  without 
a  scoop  pipe.  The  following  edge  of  each  plate 
may  be  upturned  so  as  to  act  as  a  fan. — W.  F.  P. 

Refrigeration  :       Method   of .     F.    G.    Keyes, 

Boston,  Mass.,  Assignor  to  National  Automatic 
Refrigerator  Co.  U.S.  Pat.  1,258,017,  Mar.  5, 
1918.     Date  of  appl.,  Jan.  27,  1917. 

A  MIXTURE  of  an  absorbent,  a  solvent,  and  a 
refrigerant  is  distilled  so  that  the  solvent  and 
refrigerant  pass  into  the  refrigerating  chamber  in 
proportions  comprising  substantially  a  critical 
boiling  mixture.  The  resulting  mixture  is  vapor- 
ised in  the  refrigerating  chamber  and  re-absorbed 
by  the  absorbent  in  the  same  proportions.  (See 
also  U.S.   Pat.   1,251,538  ;     this  J.,   1918,   142  a.) 

— W.  H.  C. 


-.     C.  L.  St. 


Dryers  ;  "Evacuator  for  cylindrical 

Clair,  Oregon  City,  Oreg.,  and  J.  H.  Hoffman, 
Dansville,  N.Y.  U.S.  Pat.  1,258,055,  Mar.  5, 
1918.  Date  of  appl.,  Aug.  10,  1917. 
A  horizontal  cylindrical  dryer  is  provided  with 
helical  ribs  on  its  inn  >r  surface,  and  a  narrow  cham- 
ber forming  one  end  is  divided  by  a  spiral  partition 
having  several  convolutions.  A  number  of  open- 
ings are  provided  around  the  circumference  of 
the  narrow  chamber,  each  of  which  is  connected 
with  the  end  of  one  of  the  helical  ribs.  The 
narrow  chamber  is  provided  with  an  axial  drain 
pipe.— W.  F.  F. 

Heat  of  liquids  ;     Apparatus  for  utilising  the — . 

E.  N.  Trump,  Syracuse,  N.Y.,  Assignor  to  The 
Solvay  Process  Co.,  Solvay,  N.Y.  U.S.  Pat. 
1,258,165,  Mar. 5, 1918.  Date  of  appl.,Mar.7, 1910. 
'I'm:  liquid  is  caused  to  flow  under  control  through 
,i  scries  of  connected  chambers,  each  of  which 
is  connected  with  a  separate  compartment  of  an 
apparatus  in  which  progressively  lower  steam 
pressures  are  maintained. — W.  H.  C. 

Mixing  and  agitating  mechanism*  for  extractor- 
uats,  etc'.  O.  Z.  Howard,  New  York,  Assignor 
to  The  Diamond  Match  Co.,  Chicago,  111.  U.S. 
Pat.    1,258,334,   Mar.   5,    1918.      Date  of  appl., 

Sep.    II,    1910. 

The  agitating  device  is  carried  Jon  a  central 
vertical  screwed  shaft  by  which  it  is  rotated  and 
at  the  same  time  moved  vertically  upwards  or 
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downwards.  Means  are  provided  for  automati- 
cally arresting  and  reversing  the  motion  of  the 
shaft  at  each  limit  of  the  vertical  movement. 

— W.  II.  c. 


.Solar 


Hcalrr 

Cal.   U.S.   Pat.    1,2.58,405,   Mar 


D.  A.  Harrison.  Los  Angeles, 
1918.      Date 
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FUEL ;  GAS  ;  MINERAL  OILS  AND 
WAXES. 


Coal , 


Oridisablc   constituents   of  - 


of  appl.,  July  24.   1915 
Two   headers   for   supply   and   discharge   of   fluid 
are  connected  by  thin  slanting  tubes,  the  upper 
header    sloping    from    its    centre    towards    both 
ends    in    the    direction    of    the    opposite    header.    J 
A  grooved  reflector  is  arranged  behind  the  tubes, 
each  tube  fitting  within  but  slightly  spaced  from    i 
the    walls    of    the    groove.     A    sheet   transparent    i 
to    heat    rays    is    arranged    to    cover    the    other    [ 
side   of   the  tubes,  and  another  reflector  extends 
over  the  upper  header.     .Means  are  thus  provided 
to  direct  the  sun's  rays  on  to  tlie  tubes  and  upper 
header.     The  tubes  are  contracted  at  their  outht 
enus  in  the  upper  header. — W.  F.  F. 

Gases;     Apparatus  for  use  in  preparing  solutions 

of .      6.   Braam,   Rotterdam,   Netherlands. 

Eng.  Pat.  111,858,  Dec.  4.  1917.  (Appl.  No. 
17,974  of  1917).  Under  Int.  Conv.,  July  25,  1910. 

See  U.S.  Pat.  1,256,291  of  1918;  this  J.,  1918, 198  a. 

Waterproofing   and   rendering    impervious   to    dust, 

bags,    sacks,    and    the    like;        Method    of . 

J.  Gadsden,  Melbourne,  Australia.  U.S.  Pat. 
l,25S,104,Mar.5,1918.  Date  of  appl.,  July  0, 1917. 

See  Eng.  Pat.  109,252  of  1917  ;  this  J.,  1918,  45  \. 

Vessels  or  apparatus  for  use  in  concentration  of 
sulphuric  or  other  acids.  Eng.  Pat.  114.072. 
See  VII. 

Apparatus  for  concentrating  solutions.     U.S.   Pat. 
1,258,168.     See  VII. 

Evaporating  apparatus.     U.S.  Pats.  1,25S,502  and 
1,258,563.     See  XVIII. 

Process  of  desiccating  liquids.     U.S.  Pat.  1,258,34S. 
See  XIXa. 


Pari    I. 


J.  I.  Graham  and  J.  Hill.  Inst  Min.  Eng., 
Sept.  14,  1917.  Trans.  N.  Eng.  Inst.  Min.  Eng., 
1918,  68,  37—54. 

Previously  published   experiments    on    the    ex- 
traction  of   coal   with   pyridine   have   been   made 
at  the  boiling  point  of  the  solvent,  without  exclusion 
of  air.       These  conditions  favour  retention,  chemi- 
cal  or    physical,    of    solvent    and   absorption    of 
oxygen  by  the  coal  or  its  constituents.     Extraction 
experiments  have  been  made  by  the  authors,  on 
coal    from    the    Barnsley   Soft   seam   at   40  °    C, 
under    diminished    pressure    (60    mm.    mercury), 
and  in  an  atmosphere  of    nitrogen.      A    yield  of 
10 — 15  %  of  extract  was  obtained  after  removal  of 
solvent  by  distillation  in  vacuo  and  by  washing 
with     hydrochloric     acid.     The     extract     was     a 
brown  powder  fusing  on  heating,  partly  soluble 
in  caustic  soda,  insoluble  in  ammonia  ;   35 — 40  % 
of  it  was  soluble  in  chloroform.     The  residue  was 
black,  coke-like,  and  retained  pyridine  tenaciously. 
The  capacity  for  absorbing  oxygen  of  the  extract, 
residue,  and  the  original  coal  was  determined  by 
an   adaptation    of    methods   previously   described 
(see  this  J.,  1914,  1000),  at  30°  and  90'  C,  and  in 
presence   of    air  and    an   atmosphere    containing 
90%  of  oxygen.      The  absorption   by  the  extract 
was    negligibly    small,    whereas    the    residue    dis- 
played  an   avidity    for   oxygen    almost   equal    to 


that  of  the  original  coa1.  The  so-called  resinic 
constituent  is  thus  not  respons:ble  for  the  spon- 
taneous combustion  of  coal  as  commonly  supposed, 
hut  rather  the  insoluble  or  cellulosic  bodies. 
The  extract,  unlike  those  obtained  by  Wheeler 
(see  this  J..  1913,  969),  was  inert  towards  a 
photographic  plate  while  the  residue  was  strongly 
active,  but  this  activity  seems  to  be  unconnected 
with  the  osidisability.  This  activity  is  destroyed 
■when  the  coal  is  coked. — H.  J.  II. 

Intensive  toluol  production.  II.  Proposed  im- 
provements in  the  concentrating  and  refining 
process.     Lichtenthaeler.     See  III. 

Patents. 

Coke    ovens;       Regenerators   for .     E.    C.    R. 

Marks,  London.  From  Soc.  Franco-Beige  de 
Fours  a  Coke,  Brussels.  Eng.  Pat.  114,222, 
Apr.  13,  1917.  (Appl.  No.  5255  of  1917.) 
Two  sets  of  regenerators  are  arranged  longitudin- 
ally below  a  battery  of  coke  ovens,  one  set  being 
heated  by  waste  gases  while  the  other  set  is  heating 
the  combustible  gases.  Each  set  comprises  a 
central  gallery  divided  transversely  by  partitions 
to  form  a  row  of  regenerator  chambers.  These 
are  filled  with  chequer  brickwork  and  communicate 
alternately  with  two  longitudinal  flues  which 
are  arranged  on  each  side  of  and  parallel 
to  the  central  gallery.  The  lower  parts  of  the 
flues  may  also  be  filled  with  chequer  brickwork, 
forming  auxiliary  regenerators,  one  of  which  may 
be  outside  the  furnace  setting.  One  of  the  flues 
may  be  wholly  filled  with  chequer  brickwork,  and 
an  auxiliary  flue  provided  outside  the  furnace 
setting.—  W.  F.  F. 

Gas    wash    bo.res.     F.    Thuman,    London.     From 

C.    S.    Chrisman,    West    Chester,    Pa..    U.S.A. 

Eng.   Pat.    114,397,   Nov.   7,   1917.      (Appl.   No. 

16,290  of  1917.) 

The  gas-inlet  pipe  dipping  into  the  liquid  in  a 

wash-box  is  provided  with  a  rim  having  a  more 

extensive  periphery,  by  making  re-entrant  spaces 

in  the  wall  of  the  pipe.     There  may  be  two  such 

re-entrant  spaces  at  right  angles,  extending  across 

the  inlet  pipe,  so  that  in  effect  the  pipe  is  divided 

into  four  branches,  sector-shaped  in  cross-section, 

and  separated  by  liquid  spaces. — W.  F.  F. 

Hydrocarbons  ;   Art  of  and  means  for  cracking 


J.  W.  Coast,  jun.,  Tulsa,  Okla.,  Assignor  to  the 
Process  Co.,  U.S.  Pats.  1,258,190  and  1,258,191, 
Mar.  5,  1918.  Date  of  appl..  Mar.  22,  1917. 
At  the  bottom  of  a  cracking  still  su|> ported  on 
a  heating  chamber,  is  a  layer  of  fusible  material 
so  heavy  that  coke-forming  substances  float  on 
its  surface,  a  skimming  device  forcing  them  to 
a  point  above  one  of  the  end  walls  of  the  heating 
chamber.  The  contents  of  the  still  are  main- 
tained under  pressure. — L.  A.  C. 

Petroletim    hydrocarbons  ;    Apparatus  for  cracking 

.     J.   S.    Cosden    and    J.    W.    Coast,    jun., 

Tulsa,  Okla  ,  Assignors  to  The  Process  Co.      U.S. 

Pat.   1,258.196,  Mar.  5,  1918.       Date   of   appl., 

Dec.  26,  1916. 

Superheated  vapours  from  a  cracking  chamber 

pass   through   a   series   of   reflux-    condensers,   the 

I    first  of  which  is  a  supplementary  cracking  chamber 

into     which     a     relatively    cool    hydrocarbon    is 

I   sprayed.     The  vapours  pass  into  another  of  the 

I    series     into     which     steam     is     discharged.     The 

pressure    throughout    the    apparatus    is    greater 

than  three  atmospheres. — L.  A.  C. 

Distillation   or  evaporation  of  liquids  [petroleum']. 
Eng.  Pat.   114,353.     See  I. 

Apparatus  for  determining  the  quantity  of  carbon 
dioxide  in  fiuc-gases.  U.S.  Pat.  1,260,020 
See  XXIII. 
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Patents. 

\I',nl    uiirf]    pitch;       Carbonisation    of .     W. 

Anderson,     Belenaburgh,      Dumbarton.      Eng. 
Pat  114,371,  Nov.  24,  1917.     (Appl.  No.  8789 

.,1    l'.MT.i 

Wet  p<-.ut .  100  parts,  and  ground  coal  tar  pitch, 
jn  parte,  are  mixed  together  and  passed  through 
a  pulping  machine,  and  then  formed  into  Mocks. 
The  blocks  are  dried  in  a  stove  in  a  current  of 
hot  air.  and  are  then  suitable  for  carbonisation 
in  a  retort.    -W.  F.  P. 

/  /. .  trodes  for  xftirrhiiifht*.     B.  A.  Sperry,  Brooklyn, 

N.Y..  I'.s.A.     Bng.  I'at.  102,971,  Dec.  22,  1916. 

I  kppl.  No.  18,411  of  1916.)     Under  Int.  Conv., 

Dee.  _"-'.  1916. 

The  positive  electrode  consists  of  an  outer  shell 

of  highly   refractory  pure  carbon  with  an  inner 

core  of   volatile  material,   e.g.,    about    -10 — 00  "„ 

of  cerium  or  other  rare  earth  fluoride  or  the  like, 

mixed  with  carbon.     The  luminosity  of  the  (lame 

is  increased  ami  tin-  formation  of  a  crater  facilitated. 

The  flame  has  a  high  resistance  anil  an  anode  drop 

of  about  13  volts.  The  currenl  density  in  the 
positive  electrode  is  such  that  the  flame  is  caused 
to  is-ue  from  the  tap  of  the  electrode  or  mouth  of 
the  crater.  The  negative  electrode  may  be 
provided  with  a  core  containing  carbon  and  an 
alkali  chlorate  or  borate  so  as  to  control  the 
negative  flame. — W.  P.  P. 


Ill— TAR  AND  TAR  PRODUCTS. 

Toluol   production;      Intensive . //.   Proposed 

improvements  in  the  concentrating  and  renning 
process.  I'.  B.  Lichtenthaeler.  Met.  and  Chem. 
Eng.,  1918,  18,  195—202.  (See  also  this  J., 
1918,  171  a.) 
Tin:  present  method  of  concentrating  the  toluol 
into  crude  toluol  in  intermittent  stills  and  then 
washing  and  refining,  is  condemned  as  causing 
ln^s  of  "toluol  and  waste  of  chemicals.  Continu- 
ous concentration  of  the  toluol  into  one  fraction 
in  a  double-column  continuous  concentrator  pro- 
vided with  an  internal  reflux  system  is  advocated. 
The  crude  light  oil  is  separated  into  crude  benzol, 
crude  toluol,  and  solvent  naphtha.  The  crude 
toluol  is  then  washed  with  sulphuric  acid,  water, 
caustic  soda,  and  again  with  water,  and  rectified 
in  an  intermittent  column  still  provided  with 
direct  and  indirect  steam  heating  and  an  internal 
reflux  system.  Automatic  soda  dissolvers  are 
described  and  the  room  for  improvement  in  the 
chemical  washing  process  mentioned.  Central 
concentration  and  refining  stations  to  which  the 
crude  light  oil  obtained  at  the  gas  works  might 
be  sent  for  working  up  are  advocated. — W.  II.  C. 

Patents. 

Dint  ill  inn  coal  tar  or  the,  like  ;  Process  and  apparatus 
for  — — .  W.  P.  Thompson,  Liverpool.  From 
P.  C.  Reillv.  Indianapolis.  Ind..  I'.S.A.  Kng. 
Pat.  114,453,  Mar.  19,  1917.  (Appl.  No.  3948 
of   1917.) 

SHE  C.S.  Pat.  1,230,782  of  1917  ;   this  J., 1917,  866. 

Hi/ilrncarbons  ;  Treatment  of \to  produce  pitch  \. 

.1.  Rosen,  Assignor  to  Soc.  des  Combustibles 
Industrie^,  Paris.  r.S.  Pat.  1,259,674,  .Mar. 
19,  191S.     Date  of  appl.,  Feb.  3,  1913. 

See  Eng.  Pat.  28,973  of  1912  ;    this  J.,  1914,  246. 

Distillation     or    evaporation    of    liquids  [tar,    etc.]. 

Eng.  Pat.  114.353.    See  I. 


Carbonisation    of   [peal    and]    pitch.         Eng.  Pat. 
114,371.     See  Us. 

Xilro  compounds  and  process  of  making  Bams  from 
tar-oils.    r.s.  Pat.  1,258,587.     Sec  XXII. 

IV.— COLOURING  MATTERS  AND  DYES. 
omethylem     Blue.     P.     Earrer.     Ber.,    191S, 

51,  190  — 192. 

True     Selenomethylene      Blue      bromide      (3.6- 

tet  rainethyldiammnpheiia/.selenoniuiii    bromide)   is 

prepared  by  treating  selenodiphenylamine  with 
bromine  in  glacial  acetic  acid  and  triturating  the 

phenazselenonium  pcrbromide  so  formed  with  an 
alcoholic  solution  of  dimethylamine.  It  has  the 
same  properties  as  ordinary  Methylene  Blue. 
(See  also  J.  Chem.  Soc,  1918,  i.,  237.)— J.  C.  W. 

Patents. 

DisOZO   dyestuffs   for    wool;       Manufacture   of -. 

().      Imray,     London.      From     Soc.     of     Chem. 

Industry     in     Basle,    Switzerland.     Eng.     Pat. 

11 1,339;    Mar.    27,    1917.      (Appl.    No.    1426    of 

1917.) 
See  U.S.  Pat.  1,233,742  of  1917  ;  this  J.,  1917, 1002. 

Chromium  compounds  of  azo  dyestuffs  and  process 
of  making  same.  <;.  Engi  and  ('.  Jagerspacher, 
Assignors  to  Soc.  of  Chem.  Industry  in  Basle, 
Switzerland.  C.S.  Pat.  1,259,499,  Mar.  19, 
1918.     Date  of  appl.,  Nov.  29,  1915. 

SEE  Eng.  Pat.  15,450  of  1915  ;   this  J.,  1916,  1255. 

Mercury  compounds  of  the  aeridine  series  and 
process  of  making  same.  U.S.  Pat.  1,259,517. 
See  XX. 

V.— FIBRES;   TEXTILES;   CELLULOSE; 
PAPER. 

Fibres  ;       Electrification    of .     S.  A.    Shorter. 

J.  Textile  Inst.,  1918,  9,  6—10. 
Wool  is  positively  charged  by  most  materials 
with  which  it  is '  likely  to  come  into  contact 
(  in  the  course  of  manufacture.  Certain  other 
materials,  however,  possess  t  he  property  of  electrify- 
ing wool  with  a  negative  charge;  among  these  may 
be  mentioned  asbestos,  vitreous  silica,  certain 
kinds  of  glass  and  porcelain,  and  certain  kinds 
of  leather,  such  as  buff  and  wash  leathers  and 
raw  hide,  which  are  of  the  class  of  "  oil  leathers." 
1  Ordinary  leathers  electrify  wool  positively.  Thus 
'  it  has  been  proved  experimentally  that  wool 
issuing  from  the  front  rollers  of  a  French  drawing 
frame  had  a  strong  positive  charge,  but  after 
subsequently  passing  through  the  buff  leather 
rubbing  rollers,  this  charge  was  almost  completely 
neutralised.  For  this  reason  some  form  of  "  od 
leather"  would  be  the  most . suitable  foundation 
for  the  card  clothing,  while  on  the  other  hand, 
cotton-rubber  cloth,  which  is  frequently  used, 
would  be  very  objectionable  from  an  electrical 
point  of  view.  Experiments  in  the  drawing  and 
spinning  processes  showed  that,  under  the  ordinary 
conditions  of  draft,  there  was  little  or  no  electri- 
fication after  passing  between  the  back  rollers 
but  a  strong  electrification  after  the  front  rollers; 
when  the  back  rollers  were  driven  as  fast  as  the 
front  rollers,  so  that  there  was  no  draft,  the 
electrification  after  the  back  rollers  was  strongly 
pronounced.  Hence  increase  of  speed  increases 
electrification  because  the  electricity  is  then 
generated  faster  than  it  can  be  discharged  by 
conductivity.  An  untwisted  sliver  emerges  from 
the  front  rollers  far  more  highly  electrified  than 
a  twisted  sliver,  owing  to  the  wider  and  closer 
contact  between  the  wool  and  the  rollers  and  the 
greater  lateral  displacement  of  fibre  over  fibre. 
When  both  front  rollers  were  covered  with  wash 
leather  there  was  still  a  positive  though  diminished 
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charge  on  the  wool,  although  the  leather  generates 
negative  electricity  on  the  fibre.  Hence  the  lateral 
motion  under  pressure  of  one  fibre  over  another 
develops  more  positive  electricity  than  the 
negative  electricity  generated  by  the  contact 
between  the  wool  and  the  rollers.  Negative 
electricity  is  also  lost  by  escape  through  contact 
with  the  front  rollers;  this  might  be  prevented 
by  constructing  them  of  insulating  material. 
Increase  of  pressure  increases  electrification. 
The  development  of  electricity  in  the  finishing 
process  is  caused  mainly  by  contact  with  wood 
and  metal  ;  it  may  be  considerably  diminished 
by  the  substitution  of  other  materials,  such  as 
vitreous  silica,  porcelain,  or  glass.  Covering  the 
rollers  with  cloth  is  sometimes  effective,  accord- 
ing to  the  nature  of  the  materials.  Investigations 
on  the  influence  of  humidity  showed  that  for 
room  temperatures  of  60°— 70°  F.  (16°— 2P5°  C), 
a  difference  of  5°— 6°  F.  (2-8°— 3-3°  C.)  between 
the  dry  and  wet  bulbs  gave  a  very  favourable 
decrease  in  the  electrification  ;  this  is  due  more  to 
condensation  of  a  film  of  moisture  on  the  rollers 
than  to  absorption  of  excessive  humidity  by  the 
wool. — J.  F.  B. 

Wool   containing   vegetable    matter ;     Carbonisation 

of .     W.  Harrison.     J.  Textile  Tnst.,  1918, 

9,   10—13. 

In  the  carbonisation  process  the  loss  of  strength 
of  the  wool  varies  with  the  conditions  of  treatment. 
It  is  much  more  pronounced  when  the  wool  is 
heated  at  100°  C.  while  saturated  with  the  dilute 
sulphuric  acid,  than  when  it  is  rapidly  dried  first 
and  then  heated  under  the  same  conditions. 
With  acid  at  a  concentration  of  50  grms.  per  litre, 
little  or  no  tendering  occurs  below  60°  C.  and  if 
the  acidified  wool  be  first  dried,  it  may  be  heated 
for  2  hours  at  100°  C.  with  very  little  tendering. 
With  acid  at  100  grins,  per  litre,  tendering  is 
produced  during  drying  and  subsequent  heating. 
When  tendering  has  been  caused  by  drying  wool 
with  the  acid  in  it,  the  wool  may  regain  strength 
after  washing  and  neutralising.  This  is  due  to 
the  partial  gelatinisation  of  the  wool  fibre  by  the 
concentrated  acid  and  its  subsequent  coagulation 
when  the  acid  is  removed.  In  practice,  the  goods 
should  be  neutralised  as  soon  as  possible  after 
carbonising.  It  is  not  desirable  to  employ  an  acid 
of  more  than  5  %  strength  ;  the  impregnated  wool 
should  be.  dried  below  170°  F.  (77°  C.)  before 
heating  further  for  the  carbonisation  of  the 
vegetable  matter ;  this  last  process  should  be 
as  short  as  possible  consistent  with  the  destruction 
of  the  vegetable  impurities.  From  experiments 
made  to  determine  the  consumption  of  acid,  it 
is  estimated  that  100  lb.  of  air-dry  wool  containing 
20%  of  vegetable  matter,  impregnated  with  5% 
acid  (6£°  Tw.),  would  absorb  about  10  gallons 
of  liquid,  after  hydro-extracting,  equal  to  5  lb. 
of  sulphuric  acid.  Of  this,  the  quantity  absorbed 
by  the  vegetable  matter  (1  lb.  of  acid)  would  be 
lost  during  crushing  and  "  willowing."  If  the 
wool  is  washed  in  400  galls,  of  water,  2-4  lb.  of 
acid  would  be  removed,  leaving  1-6  lb.  to  be 
neutralised,  with  a  consumption  of  2  lb.  of  soda 
ash.  It  is  noted  that  darkening  in  colour  proceeds 
almost  parallel  to  the  degree  of  tendering  of  the 
wool. — J.  F.  B. 

Patents. 

Flax  and  other  fibres  ;    Method  and  apparatus  for 

retting  .     N.   T.  Bacon,   Peace   Dale,   R.I. 

U.S.  Pat.  1,258,083,  Mar.  5, 1918.     Date  of  appl., 
Apr.  26,  1917. 

The  process  of  water-retting  of  flax  is  regulated  by 
locally  checking  the  retting  action  by  bubbling 
gas  through  selected  portions  of  the  retting  water. 

—J.  F.  B. 


Esparto     or     the     like  ;       Removing 


from 


stationary  digesters  and  the  like  used  in  paptr- 
making.  W.  M.  Wallace,  T.  Marshall,  and  A. 
Brown,  Denny,  Stirling,  and  Bertrams,  Ltd., 
Edinburgh.  Eng.  Pat.  114,348,  Apr.  10,  1917. 
(Appl.  No.  4991  of  1917.)  Addition  to  Eng.  Pat. 
104,578,  Apr.   16,  1916  (this  J.,  1917,  450). 

As  a  modification  of  the  original  method  for 
breaking  up  and  discharging  digested  material 
from  digesters,  drainage  vats,  and  other  receptacles 
by  the  hydraulic  force  of  a  jet  of  water,  a  movable 
nozzle  having  a  swivel  or  universal  joint  or  a 
flexible  portion,  and  operated  in  all  directions  by 
means  of  a  lever  and  rod  mechanism,  is  inserted 
through  the  charging  hole  of  the  digester  when  the 
lid  is  off.  The  material  disintegrated  by  the  force 
of  the  water  is  discharged  through  an  opening 
in  the  bottom  of  the  digester,  and  a  pipe  passing 
through  an  orifice  in  the  false  bottom  connects 
the  upper  surface  of  this  with  the  discharge  orifice. 
This  passage  is  kept  clear  by  a  suitably  disposed 
water-jet  nozzle  fixed  inside  the  boiler  and  con- 
nected to  the  water  supply  when  the  lid  is  opened. 

—J.  F.  B. 


Paper  pulp  ;     Process   and  apparatus   for  treating 

.     G.    C.    Howard,    Tacoma,    Wash,     U.S. 

Pat.   1,258,568,  Mar.   5,   1918.     Date  of  appl., 
May  29,  1916. 

Paper  pulp,  e.g.,  a  mixture  of  wood-pulp  and 
water,  is  introduced  into  a  vat  and  caused  to  flow 
within  the  influence  of  a  pair  of  rapidly  rotating 
rollers,  whereby  the  surface  friction  of  the  rollers 
draws  a  portion  of  the  pulp  and  a  reduced  amount 
of  water  between  the  rolls,  causing  it  to  rise  and 
float  upon  the  remainder.  The  height  of  the  liquid 
is  adjusted  so  that  the  rolls  are  submerged,  and 
means  are  provided  to  prevent  the  flow  of  the 
heavier  pulp  material  beyond  the  roll  and  for 
discharging  the  withdrawn  pulp  and  water  and 
the  remainder  of  the  water  and  pulD  by  separate 
outlets.— J.  F.  B. 


Paper ;     Process   and   apparatus  for   regenerating 

old     .     H.     Wade,     London.     From     Soc. 

Union  Francaise  des  Papeteries,  Lyon,  France. 
Eng.  Pat.  114,257,  Aug.  16,  1917.  (Appl.  No. 
11,784  of  1917.) 

The  material  is  triturated  in  the  presence  of  water 
in  a  vat  provided  with  stirrers,  the  blades  of  which 
are  inclined  relatively  to  their  plane  of  rotation  and 
are  arranged  to  overlap  during  rotation,  so  that 
the  blades  of  one  stirrer  engage  with  the  angular 
spaces  of  the  blades  of  the  other.  The  bottom 
of  the  vat  is  provided  with  projecting  teeth  on 
which  the  paper  is  torn  or  triturated  by  the 
stirrers.  A  pump  withdraws  pulp  from  the 
bottom  of  the  vat  and  delivers  it  into  a  bucket  or 
trough  situated  over  the  top  of  the  vat  and  con- 
taining a  grooved  roller  which  rubs  the  pulp 
against  grooves  in  the  bottom  of  the  bucket  and 
then  discharges  it  back  into  the  vat.  At  the  end 
of  the  operation  the  pulp  is  transferred  to  the 
upper  end  of  an  inclined  wire  screen  on  which 
jets  of  water  are  directed  in  a  uniform  manner, 
under  constant  head,  from  an  upper  tank  to  wash 
the  impurities  through  the  screen  as  the  pulp 
travels  down  it. — J.  F.  B. 


Paper  ;  Process  of  making  .  W.  H.  Good- 
enough,  Camas,  Wash.  U.S.  Pat.  1,257,996, 
Mar.  5,  1918.     Date  of  appl.,  Aug.  29,  1917. 

In  the  process  of  making  news-print  paper,  2  lb. 
of  "  sal  soda "  (sodium  carbonate)  is  added  to 
1 500'  lb.  of  paper  stock.— J.  F.  B. 
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Cotton  and  other  fibre-bearing  seeds  ;    [Minting  of 

ginned  ,  and  the  segregation   and  collection 

of  the  detached  fibres.  Defibration  of  the  decorti- 
cated hull*  of  Cotton  and  other  fibre-bearing  needs, 

and  segregation  and  collection  of  the  aetaehed 
fibres.  E.  (.'.  ili'  Scgundo,  London.  Kng.  Fats. 
114,185    and    114,460,    Feb.    28,    L917.     (Appl. 

N..s.   1(1,7.-.:;  of  1910  and  21175  of  1917.) 


Cellulose     acetate  ;      Manufacture    of 


J. 


Coetschet,  Lyon,  Assignor  to  Soc.  Chim.  Usines 
du  Rhone,  Paris,  France.  iT.S.  Pat.  1,258,913, 
Mar.  12,  1918.     Date  of  appl..  Tone  18,  1914. 

Ski  Fr.  Pat.  473,399  of  1914  ;  this  J.,  1915,  488. 


VI.— BLEACHING  ;  DYEING  ;  PRINTING  ; 
FINISHING. 

ring  of  bleached  (bul  badly  scoured)  vegetable 
yarns;   Investigation  of  the  cause  of .    S.  H. 

Higgins.     J.  Soc.  Dyers  and  Col.,  1918,  35 — 43. 

From  experiments  on  the  washing  of  cream  yarn 
goods  and  on  the  retention  of  chlorine  and  acid 
by  cotton  and  linen,  it  is  concluded  that  the 
deterioration  of  imperfectly  bleached  textile  fabrics 
during  storing  is  due  to  mineral  acids  which  have 
not  been  completely  washed  out  of  the  goods,  and 
that  the  chlorine  reaction  of  chemicked  and 
washed  cloth  is  due  to  free  chlorine  ;  no  evidence 
was  obtained  that  chloramines  play  any  part  in 
this  deterioration,  as  suggested  by  Cross  and 
Bevan  (this  J.,  190S,  200  ;  compare  Cross,  J. 
Soc.  Dyers  and  Col.,  April,  1918).  The  yellowing 
of  bleached  goods  on  storing  or  on  steaming  is 
ascribed  to  the  darkening  of  the  melted  wax, 
and  can  be  prevented  only  by  good  scouring. 

— F.  W.  A. 

Dyeings  fait   lo    light  ;       The   production   of . 

K.  Gebhard.  Sealed  communication,  June  12, 
1910.  J.  Soc.  Dyers  and  Col.,  1918,  34,  74—70. 
(Compare  this  J.,  1910,  691.) 

Three  methods  are  discussed  whereby  the 
fading  of  dyestuffs  may  be  prevented.  (1)  Dis- 
location of  the  original  equilibrium  between  thf> 
oxygen  in  solution  and  the  ions  of  the  water  (the 
perhydroxyl  ions).     This  equilibrium 


O'.  O'  +H  -fOHi^HO.OO.H^OH  +  OOIT, 
is  influenced  by  all  other  bodies  in  the  system. 
When  it  is  ascertained  what  kind  of  influence 
takes  place  under  the  action  of  light  the  equili- 
brium can  be  established  in  a  direction  favourable 
to  the  durability  of  the  dyestuff  by  a  suitable 
concentration  of  the  substances  present  or  the 
introduction  of  new  substances.  The  equilibrium 
is  altered  to  the  disadvantage  of  the  perhydroxyl 
ions  by  increasing  the  H+  ion  concentration  in 
aqueous  solutions  of  acid  dyestuffs.  This  is 
effective  with  wool  but  not  with  cotton,  as  the 
latter  reacts  easily  with  H+  and  OH+  and 
removes  them,  thus  facilitating  the  generation 
of  the  unfavourable  OOII  ions.  (2)  Preventing 
or  impeding  the  reaction  between  the  dyestuff 
and  the  perhydroxyl  ions.  The  facility  of  reaction 
may  !"•  decreased  l>\  converting  the  dyestuff  into 
the  least  reactive  state,  e.g.,  by  making  it  difficultly 
soluble.  This  is  realised  in  the  case  of  vat  dye- 
stuffs,  colour  lakes,  and  after-treatment  with  copper 
sulphate.  Another  method  consists  in  diverting 
the  reactivity  of  the  perhydroxyl  ions  into  other 
channels,  e.g..  by  the  addition  of  other  substances 
more  easily  oxidisable  than  tin?  dyestuff.  Only 
those  substances  are  useful  which  are  capable 
of  being  automatically  regenerated  ;  this  re- 
generation should  be  brought  about  by  the  light 
itself.     Such  catalytic  reducing  agents  are  cerium 


sulphate  or  calcium  citrate.  The  enzyme  catalase 
is  a  substance  of  this  order  but  is  not  practically 
available.     (3)  Transformation    of    the    dyestuff 

peroxide  into  more  stable  compounds.  Dyestuffs 
might    conceivably     he    used     which     possess    the 

property  of  splitting  off  the  elements  of  water 
from  the  labile  dyestuff-pcroxyhydrates  and 
forming  the  more  stable  d\  estull'-peroxides. 
This  dehydration  may  be  promoted  by  the  intro- 
duction of  other  substances  into  the  system. 
It  may  also  be  possible  to  replace  the  peroxide 
oxygen  in  the  dyestuff  by  other  radicals  which 

make  it  more  stable,  e.g.,  by  reciprocal  decom- 
position of  a  dyestuff-peroxide  with  an  inorganic 
or  organic  peroxide  ;  or  the  radical  may  be  intro- 
duced directly  where  the  dissociated  oxygen 
attaches  itself  during  the  auto-oxidation.  Such 
a  combination  is  perhaps  formed  when  dyeing 
reduced  hydroxyanthraquinones  on  chrome 
mordants.  In  some  cases  the  fibre  itself  may  serve 
as  a  suitable  radical.  Fastness  to  light  may  be 
increased  by  excluding  the  unfavourable  influence 
of  moisture,  e.g.,  by  a  layer  of  oil  or  wax,  but  the 
method  has  certain  definite  limitations. — J.  F.  B. 

Patents. 

Dyeing   machine.     H.    M.    Dudley,    Philadelphia, 
Pa.    U.S.    Pats,     (a)  1,258,203,    (B)    1,258,542, 

(c)  1,258,543,  (d)  1,258,544,  (e)  1,258,545, 
(f)  1,258,546,  Mar.  5,  1918.  Dates  of  appl. 
(a)  Dec.   5,    1916,   (b)   and    (c)  Dec.   22,    1916, 

(d)  Dec.  29,  1916,  (e)  Jan.  11,  1917,  (f)  Jan.  31, 
1917. 

(a)  The  dyeing  machine  comprises  a  receptacle 
in  wliich  is  a  fibre  chamber  formed  by  the  walls 
of  the  receptacle,  a  perforated  bottom  plate  having 
openings  diverging  upwards,  and  a  perforated 
top  plate  having  openings  diverging  downwards  ; 
means  are  provided  for  moving  the  top  plate 
relatively  to  the  bottom  plate,  so  as  to  compress 
the  fibre,  and  for  holding  it  in  the  desired  position. 
Below  the  fibre  chamber  is  a  second  chamber 
having  a  perforated  bottom  plate  with  openings 
diverging  upwards  and  tubes  also  diverging 
upwards  integral  with  and  opening  into  each  of 
the  openings  of  the  bottom  of  the  fibre  chamber. 
Alternatively,  a  fourth  perforated  plate  with 
openings  diverging  downwards  may  be  spaced 
beneath  the  third  plate,  the  tubes  then  connecting 
the  openings  of  the  third  and  fourth  plates. 
A  circulating  device  is  provided  for  forcing  liquid 
through  the  entire  system.  A  small  testing 
device  similar  and  proportionate  to  the  large  one 
may  be  arranged  externally,  the  small  device 
being  connected  to  the  second  chamber  of  the 
large  one,  so  that  the  liquid  passes  through  both 
machines  in  parallel.  (B)  Below  the  second  ox- 
liquid  supply  chamber,  a  series  of  tapering  rods 
converging  downwards  are  arranged  and  means 
are  provided  for  heating  the  liquid,  (c)  The 
openings  in  the  plates  are  of  pyramidal  form  and 
the  tube  chamber  is  provided  with  pyramidal 
tubes.  (d)  The  openings  in  the  plates  are 
elongated,  and  below  the  liquid  supply  chamber 
is  a  plate-carrying  chamber  converging  downwards, 
containing  a  series  of  plates  diverging  upwards, 
and  having  tapered  edges.  (E)  The  fixed  plate 
of  the  fibre  chamber  is  constructed  of  a  series 
of  thin  blades  attached  to  the  wall  of  the  receptacle 
and  a  reservoir  is  inserted  in  the  external  pump 
circuit.  (F)  A  series  of  members  converging 
upwards  is  provided  above  the  movable  top 
plate  of  the  fibre  chamber. — J.  F.  B. 


Cotton  fabrics  ;     Treatment  of 


O.   Klauser, 


Assignor  to  Akt.-Ges.  Cilander,  Ilerisau,  Switzer- 
land. U.S.  Pat.  1,258,225,  Mar.  5,  1918.  Date 
of  appl.,  Aug.  12,  1916. 

SEE  Kng.  Pat.  103,432  of  1916  ;   this  J.,  1917,  289. 
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Vn.— ACIDS  ;    ALKALIS  ;    SALTS  ;    NON- 
METALLIC  ELEMENTS. 


Boric  acid;    Ignition   of 


C.    R.    Bagshaw. 


Analyst,  1918,  43,  138—139. 

To  ascertain  whether  boric  acid  could  be  deter- 
mined in  boric  acid  powder  and  boric  acid  ointment 
by  igniting  the  sample  and  weighing  the  residual 
boron  trioxide,  a  number  of  experiments  were 
carried  out.  Boric  acid  ointment  known  to 
contain  10%  of  the  acid  yielded  5-11  %  of  boron 
trioxide,  equivalent  to  900%  of  boric  acid;  this 
residue  of  boron  trioxide  decreased  in  weight 
continuously  on  further  heating.  Boric  acid 
itself  should  yield  56-4%  of  boron  trioxide  on 
ignition,  but  the  amount  found  by  the  author 
varied  from  52-6  to  55-1%  according  to  the  con- 
ditions under  which  the  substance  was  heated. 

— W.  P.  S. 


Argon  ;     Preparation    of 


in    the    laboratory. 


M.  Bodenstein  and  L.  Wachenheim.     Ber.,  1918, 

51,265—270. 
Argon  is  recovered  from  commercial  oxygen, 
made  from  the  .air,  by  combustion  with  hydrogen. 
The  process  described  is  an  adaptation  of  Ger.  Pat. 
295,572  (see  Fr.  Pat.  473,985  ;  this  J..  1915,  717) 
to  laboratory  requirements.  (See  further,  J. 
Chem.  Soc,  1918,  ii.,  166.)— J.  C.  W. 

Influence  of  calcium  sulphate  on  the  action  of  water 
on  iron.     Medinger.     See  X. 

Gasometric     determination     of      combined      carbon, 
dioxide.     Mestrezat.     Sec  XIXb. 

Determination    of    potash.     Blount.     See    XXIII. 

Detection  and  determination  of  bromine  ions  by 
means  of  fuchsin-suljihuric  acid  reagent.  Deniges 
and  Chelle.     See  XXIII. 

New  general  method  of  determining  iodine  in  inorganic 
and  organic  compounds.     Tarugi.    See  XXIII. 

Patents. 

Sulphuric   or   other    acids  ;     Vessels    or    apparatus 

for    use    in    the    concentration    of    .     S.    J. 

Tungav  and   G.   B.   Haughton.   London.     Eng. 

Pat.   114,072,  May  23,   1917.     (Appl.  No.   7418 

of  1917.) 
In  the  concentration  of  sulphuric  or  other  acid, 
the  liquid  flows  over  square  or  oblong  trays 
arranged  in  cascade  and  constructed  of  acid-proof 
metal,  passive  iron,  lead,  fused  quartz,  pottery, 
glass,  or  the  like.  The  trays  are  provided  with 
longitudinal  or  transverse  channels  or  corrugations 
to  increase  the  heating  surface  and  prevent 
deposition  of  solid  matter.  (Reference  has  been 
directed,  in  pursuance  of  Sect.  7,  Sub-sect.  4, 
of  the  Patents  and  Designs  Act,  1907,  to  Eng. 
Pats.  4391  of  1S75,  18.751  of  1800.  and  9514  and 
13,927  of  1893  ;  this  J.,  1891,  240  :  1893,  690  ; 
and    1894,    636.)— W.  F.  F. 

Acetic  acid  from  acetic  aldehyde  ;    Manufacture  of 

.     H.    Dreyfus,    Basle,    Switzerland.     Eng. 

Pat.   10S,459,  Apr.  23,   1917.      (Appl.  No.  5683 
of  1917.)     Under  Int.  Conv.,  Apr.  27,  1916. 

In  the  oxidation  of  acetaldehyde  to  acetic  acid 
by  air  or  oxygen  as  described  in  Eng.  Pat.  105,065 
of  1917  (this  J.,  1918,  180  a),  the  best  temperature 
is  found  to  be  between  150°  and  250°  C,  pre- 
ferably between  150°  and  200°  C.  Suitable 
catalysts  are  :  Platinum,  copper  and  its  com- 
pounds,    chromium     compounds,     iron,     uranium 


oxide,  vanadium  oxide,  cerium  oxide,  etc.  Al- 
though catalysts  facilitate  the  reaction,  they  are 
not  necessary  for  complete  oxidation. — L.  A.  ('. 

Concentrating    [phosphoric    acid]    solutions  ;     Ap- 
paratus  for   .     W.    J.    Wavte,    New    York. 

US.  Pat.  1.258,168,  Mar.  5, '  1918.  Date  of 
appl.,  Feb.  20,  1917. 

A  shallow  tank  divided  into  compartments  and 
provided  with  wheels  is  snppoit'd  below  a  fixed 
vapour  hood  so  that  it  may  be  raised  into  contact 
with  the  lower  part  of  the  hood  or  lowered 
on  to  a  truck  and  wheeled  aside.  Heating  coils 
supported  from  the  fixed  hood  depend  into  the 
tank,  one  into  each  compartment,  when  it  is  in 
its  raised  position.  The  apparatus  is  intended 
more  especially  for  the  concentration  of  a  solution 
of  phosphoric  acid. — W.  H.  C. 

Kelp  char,  etc.  ;  Process  of  and  apparatus  for  treating 

[to    obtain    alkali    salts].      (A)    F.    Van   D. 

Cruser,  Oswego,  N.Y.,  and  (b)  F.  Van  D.  Cruser, 
Oswego,  and  O.  Z.  Howard,  New  York,  As- 
signors to  The  Diamond  Match  Co..  Chicago. 
111.  U.S.  Pats.  (A)  1,258,320  and  (b)  1,258,321, 
Mar.  5.  1918.  Dates  of  appl.,  Aug.  10  and  Sept. 
14,   1916. 

At  the  bottom  of  each  of  a  series  of  vats  placed 
at  different  levels  is  a  valved  discharge  opening 
leading  to  the  vat  below  and  also  lateral  outlets 
covered  by  strainers.  The  kelp  char  is  extracted 
in  the  top  vat  by  extraction  liquor  from  the 
succeeding  vats,  the  solid  matter  being  allowed 
to  settle  and  the  liquor  drawn  off  for  concentra- 
tion ;  a  further  quantity  of  liquor  is  then  added 
and  the  material  flushed  into  the  second  vat, 
this  process  being  repeated  down  the  series  until 
extraction    is    complete.— L.  A.  C. 

Alkali  chlorides  ;   Process  for  the  electrolysis  of . 

R.  van  Hasselt,  The  Hague,  Netherlands.     U.S. 

Pat.   1.259,683,  Mar.   19,   1918.     Date  of  appl., 

Oct.  12,  1916 
See  Eng.  Pat  101,440  of  1916  ;  this  J.,  1916,  1109. 

Preparation   of  anhydrous  sulphide  of  sine.     Eng. 
Pat.   106,489.     See  XIII. 


VIII.— GLASS  ;  CERAMICS. 


Glass ;      Analysis     of 


Ronnet.      Ann. 


Falsif.,   1918,   11,  26—31. 

To  determine  silica,  iron,  aluminium,  manganese, 
calcium,  magnesium,  potassium,  and  sodium  in 
glass,  the  author  employs  mainly  the  usual 
methods  of  analysis.  Iron  and  aluminium  are 
precipitated  together  by  a  basic  precipitation  and 
then  separated  from  one  another  by  dissolving  in 
hydrochloric  acid  and  boiling  with  sodium  ttaio- 
sulphate.  the  iron  being  converged  into  a  soluble 
double  thiosulphate  of  iron  and  sodium,  whilst 
the  alumina  is  precipitated  together  with  sulphur. 
Potassium  and  sodium  are  weighed  together  as 
their  chlorides  and  the  potassium  is  then  deter- 
mined by  the  perchlorate  method.  (See  also  J. 
Chem.   Soc,   June,   1918.)— W.  P.  S. 

Patents. 

Glass-gathering  mechanism.  The  Westlake  Euro- 
pean Machine  Co.,  Assignees  of  A.  Kadow,  Toledo, 
Ohio,  U.S.A.  Eng.  Pat.  112,613,  June  IS,  1917. 
(Appl.  No.  8758  of  1917.)  Under  Int.  Conv., 
Jan.  11,  1917. 

Glass  ware;  Manufacture  of  hollow  — ■ — ■  and 
machinery  therefor.  T.  B.  Kitson  and  G.  O. 
Tague,  Leeds.  Eng.  Pat.  114,477,  Apr.  5,  1917. 
(Appl.  No.  4927  of  1917.) 
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IX.— BUILDING  MATERIALS. 

Patents. 

Stones  :   Manufacture  »i  metal-coaled  artificial . 

II.  Welt.-.  Znaim,  Austria.     I'.s.  1'at.  1,258,282, 
Mar.  5,  1918.     Date  of  appl.,  Nov.   L0,  1916. 
Bug.  Pat  17,882  of  1915  s   this  .1.,  l!M7.  189. 

Mortar;     Manufacture     o)     .     J.     Joachim, 

Berlin,  Assignor  to  Mortelwerk  Joliel  Ges. 
in.  l>.  II..  VValdmannlust,  Germany.  D.S.  I'at. 
l,259,241,Mar.l2,1918.  Date  of  appl.,  Aug.  5,  L91S. 

Si  i:  IV.  Pat   161,129  of  L918  ;    this  J.,  L91  I.  259. 


X.— METALS  ;    METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Steel  ingots  ;    Defects  in .     J.  N.  Kilby.     Iron 

and  Steel  Inst..  May.  1918.  [Advance  copy.] 
24  pages. 
Experience  shows  that  the  variations  in  easting 
temperatures  are  not  as  great  as  usually  supposes, 
and  that  the  s| d  of  pouring  has  a  greater  in- 
fluence on  the  cracking  of  ingots.  The  teeming 
time  for  a  7200  lb.  ingot  is  given  as  six  minutes; 
if  it  be  leas  than  three  minutes  80%  of  the  ingots 
will  show  cracks  on  rolling.  The  addition  of  8  to 
10%  of  lime  (or  0  to  8%  of  magnesia)  to  acid  open- 
beartfa  slags  is  recommended  as  giving  a  redueed 
content  of  ferrous  oxide,  thereby  enabling  the  slag 
tu  remove  more  extraneous  matter  present  in  the 
steel.  The  amount  of  manganese  remaining  in  the 
metal  is  proportional  to  the  lime  content  of  the 
slag.     0.  \.  K. 

Steel  i  Effects  of  cold  working  on  the  elastic  pro- 
perties of  — .  .1.  A.  Van  den  Broek.  Iron 
and  Steel   Inst.,   Slay,    1918.     [Advance  copy.] 

1 1    pages. 
Mil. ii  steel   was  subjected  to  cold  stretching,  com- 
pression, and  twisting,  and  afterwards  tested  with 
reference  to  its  elastic  properties.     It  was  found, 

contrary  to  accepted  opinion,  that  cold  stretching 
does  not  lower  I  lie  elastic  limit  in  compression,  and 
the  effects  of  cold  working  are  probably  a  function 
of  the  -trains  and  are  independent  of  the  stresses 
involved  in  the  process.  When  a  mild  steel  is 
colli  worked  and  properly  heat  treat  il.  t  he  elastic 
limit  may  he  raised  more  than  100%  when  tested 
in  the  same  direction  as  the  applied  strain.  Tem- 
pering at  100  <'.  to  300'  ('..  or  ageing  the  cold- 
worked  st'-el.  tends  to  improve  the  elastic  pro- 
perties.     A 1 1 plication  of  heat  merely  accelerates  the 

effect    of    time.     Cold    working    breaks    up    the 

coarser  crystalline  structure  and  planes  of  weak- 
ness, with  formation  of  amorphous  steel,  and  after 

ageing,   the  elastic   limit    is    not    reached   until  a 

iter  stress  than  that    at    which   cold   working  is 
discontinued  is  attained.      The   beneficial  effect  of 

cold  working  is  permanent   -0.  A.  K. 

Pearliie  [in  steel] :  Effect  of  cold  work  an  the  divorce 

,,f  —  — .      .1.   II.  W'hiteley.      Iron  and  Steel  Inst.. 
May.   lids.      fAdvance  copy.]     it   pages. 

By  annealing  cold-worked  pcarlitic  steels  a  little 
below  the  critical  point  (li!)0°  C),  the  values  for 
combined  carbon  as  given  by  the  Eggertz  colour 
test,  are  considerably  increased  as  compared  with 
the  unstrained  metal.  At  500  C.  pearute  showed 
a  tendenci  to  break  UP,  and  at  680  C.  the  divorce 
was  completed  in  less  than  two  hours,  the cetnentitc 
then  occurring  in  rounded  particles  uniformly 
distributed.  The  pearlite  in  an  unstrained  steel 
uas  practically  unalt  n  d  The  granular  striuture 
of  the  cementite  is  similar  to  the  "granular 
pearlite  "  in  tempered  steels. — C.  A.  K. 


Steel  :    Constitution  and  occurrence  of  non-metallic 
inclusions  in  .    \    McCance.    Iron  and  Steel 

Inst.,    (day,    1918.      [Advance   copy.]    18   pages. 

Attention  is  drawn  to  the  important   part  that 

non-metallic  inclusions  play  as  a  source  of  weakness 
in    stressed     materials.      Ziegler's    suggestion    that 

non-metallic  inclusions  are  soluble  in  steel  is  not 

supported  and  their  practical  importance  is 
concerned  with  their  existence  as  suspensions. 
In  consequence  Of  this  they  do  not   obey  the  laws 

of     segregation     governing    other    elements     in 

solution  in  liquid  steel,  but  their  ultimate  position 
is  determined  by  secondary  influences  such  as 
convection  currents  or  local  movements  of  crys- 
tallisation. The  probability  Of  particles  of  0"001 
i-m.  diam.  rising  to  the  surface  of  an  ingot  is 
practically  nil,  but  coalescence  occurs  during 
the  solidification  of  the  last  portions  of  metal. 

the  SUSpenSOids  thereby  being  crowded  together. 
Consequently  the  average  gixe  of  particles  found 
in  the  solid  ingot  is  always  larger  than  that  of 
the  particles  occurring  in  the  liquid  steel.  The 
opinion  is  expressed  that  the  prevention  of  sulphur 
red-shortness  by  manganese  is  due  to  manganese 
sulphide  being  insoluble  and  therefore  precipitat- 
ing the  sulphur  out  of  solution  in  the  steel.  In 
Commercial  steels  sulphur  inclusions  may  be 
Composed  Of  manganese  sulphide  but  not  of  iron 
sulphide  even  in  solid  solution.  The  eutectic  of 
.MnO—  Si0.2  solidifies  at  about  U80°C.  with  a 
composition  of  41%  SiOj  and  59%  MnO.  As 
most  of  the  silicates  isolated  from  steels  have 
approximately  tin'  same  percentage  of  silica  it  is 
Concluded  that  they  belong  to  the  most  easily  fusible 
class,  alumina  and  iron  oxide  making  up  deficiency 
in  manganese  oxide.  Consideration  of  (he  system 
iron  oxide-silica  indicates  that  there  is  probably  a 
physical  equilibrium  between  Fe.20„  FeO.and  SiO. 
independent  of  their  chemical  grouping.  High 
working  temperatures  nre  advocated  to  minimise 
inclusion  dangers  on  both  physical  and 
chemical  grounds.  Inclusions  of  an  advent  it;- 
ous  nature  are  chiefly  chips  of  refractory 
material  with  which  the  steel  comes  in  contact. 
Manganese  silicate  shows  a  selective  solubility 
for  the  alumina  in  firebrick  inclusions,  and  the 
interaction  between  firebrick  and  steels  containing 
manganese  has  a  distinct  bearing  on  the  wear 
of  ladle  nozzles  and  runners  conveying  steel  to 
the  moulds.  Hydrofluoric  acid  may  be  used  as 
a  substitute  for  Stead's  cupric  reagent  (this  J., 
1915.  (ilti)  for  the  identification  of  phosphorus, 
especially  in  cast  samples. — ('.  A.  K. 

Steel  :    Inclusions  in  and  fertile  lines.     J.  E. 

stead.  Iron  and  Steel  Inst.,  May,  1918.  [Advance 
Copy.]      Ii    pages. 

Experiments  were  made  to  determine  whether 
or  not  non-metallic  inclusions  in  steel  induce  ferrite 
to  crystallise  around  them.  In  no  case  did  quart/., 
magnesia,  lime,  hasic  open-hearth  slag,  cvauo- 
nitride  of  titanium,  or  manganese  sulphide  in 
elusions,  artificially  introduced  into  a  steel  bar. 
lead  to  development  of  a  ferrite  envelope,  when 
(he  bar  was  heated  to  and  slowly  cooled  from  about 
1200°  ('.  Fluorspar  proved  an  exception  in  the 
case  of  (CHS  and  0*84%  carbon  steels,  and  mil! 
scale  and  slags  containing  iron  oxide  wholly  or 
partially      decarburised      the      adjacent      metal. 

Hermetically  sealed  cavities  made  in  steel  did  not 
induce  formation  of  ferrit~.  The  influence  of 
phosphorus  was  shown  by  similarly  heating 
and  cooling  two  forged  steels,  containing  (COT  and 
o  :: ".,  P  respectively.  Before  heating  both 
showed  white  ferrite  bands  or  lines  round  the 
non-metallic  inclusions,  but  after  the  slow  cooling 
from  1200°  C.  these  were  absent,  due  to  the  con- 
centration of  the  phosphorus  in  the  inclusions 
being  reduced  by  inter-diffusion  at  that  tempera- 
ture (see  following  abstract).     Pure  slag  particles, 
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free  from  phosphorus,  were  not  surrounded  by  a 
ferrite  layer,  and  the  presence  of  such  ferrite  is 
associated  with  a  high  phosphorus  inclusion. 

— C.  A.  K. 

Iron,  carbon,  and  phosphorus.  J.  E.  Stead.  Iron 
and  Steel  Inst.,  May,  1918.  [Advance  copy.] 
24  pages. 

The  diffusion  of  phosphorus,  in  solid  solution, 
in  iron  has  been  noted  in  a  cast  allov  containing 
about  3%  0  and  0'3%  P-  In  the  original 
specimen  the  phosphorus  was  associated  with 
ferrite.  When  the  steel  was  heated  to  960°  C. 
and  quenched  in  water,  it  was  found  that  carbon 
had  diffused  into  the  ferrite  of  lower  phos- 
phorus content,  but  on  slow  cooling  the  carbon 
returned  to  the  parts  still  lower  in  phosphorus. 
When  heated  to  1200°  C.  and  slowly  cooled,  the 
phosphorus  interdiffused  and  became  more  evenly  j 
distributed  and  on  cooling  no  separation  was 
effected.  It  is  suggested,  as  the  solution  pressure 
of  carbon  increases  rapidly  with  increase  in 
temperature,  and  as  iron  phosphide  is  mobile  at  a 
high  temperature,  that  if  an  alloy  containing 
phosphorus  is  carburised  at  a  high  temperature, 
the  entrance  of  carbon  into  solid  solution  would 
increase  the  internal  tension  and  drive  the  phos- 
phorus into  less  carburised  areas.  Concentration 
of  phosphorus  in  these  areas  would  proceed  until 
the  tension  of  the  phosphide  in  solid  solution 
balanced  the  tension  of  carbide  in  solid  solution  at 
any  given  temperature,  and  if  that  temperature 
exceeded  the  formation  point  of  the  liquid  ternary 
eutectic  Fe — O— P,  the  internal  tension  of  the  high 
phosphide  ferrite  would  become  so  great  that  the  | 
phosphide  would  be  forced  out  of  solid  solution, 
forming  a  eutectic  liquid.  This  temperature  is 
given  as  1200°  to  1300°  C,  from  trial  on  an  alloy 
containing  0"5%  P,  an  abnormal  figure  for  a 
commercial  steel.  In  a  tentative  investigation 
to  determine  the  critical  point  of  solution  of  iron 
phosphide  in  iron,  it  was  found  that  solution  of 
phosphide  in  phosphorus-free  iron  had  occurred 
at  700°  C,  but  in  iron  practically  saturated  with 
phosphide  in  solution  the  temperature  is  higher. 
Conversely,  observations  on  the  temperature  at 
which  iron  phosphide  (Fe3P)  falls  out  of  solid 
solution  shows  that  the  amount  present  is  a  vital 
factor.  Methods  for  the  detection  of  phosphorus 
in  solid  solution  are  given.  (See  also  this  J.,  1915, 
616.)— C.  A.  K. 

H'/po-euteclic  steel  ;     Transformation  of  martensite 

in   .     M.   Matweieff.     Rev.   Soc.   Russe   de 

Met.,  1916,  I..  149—155.  Rev.  Met.,  1918,  15, 
Ext.,  44 — 48. 
Observations  of  the  micro-structure  of  hypo- 
eutectic  steel  containing  C  0-26 — 0-30%,  Mn 
0-60 — 0-90%,  Si  0-2— 0-4%,  S  less  than  0035 °0, 
and  P  less  than  005%,  were  made  after  hardening 
and  tempering  under  different  conditions.  A 
cylindrical  specimen  was  heated  so  that  the 
temperature  varied  from  the  melting  point  at  one  I 
end  to  a  comparatively  low  temperature  at  the  other 
end,  and  the  specimen  was  then  quenched  in  cold 
water  so  that  the  hardness  varied  from  a  maximum 
at  one  end  to  a  minimum  at  the  other.  Micro- 
graphs are  shown,  taken  at  five  zones  along  the 
specimen  measuring  from  the  hardened  end,  and 
these  show  (1)  the  presence  of  martensite  in  large  i 
needles,  (2)  martensite  in  small  needles,  (3)  that  j 
the  pearlite  has  been  converted  into  martensite  ' 
but  the  ferrite  has  not  been  dissolved  in  the  latter, 
(4)  the  simultaneous  presence  of  pearlite,  ferrite, 
and  martensite,  and  (5)  the  presence  of  pearlite 
and  ferrite  only,  indicating  a  soft  metal.  The 
effect  of  tempeiing,  at  various  temperatures, 
specimens  hardened  as  above  was  then  ob- 
served. When  the  reheating  temperature  was 
below  300°  C.  no  change  took  place,  but  above  > 


300°  C.  zones  (1)  and  (2)  showed  the  presence  of 
sorbite,  zones  (3)  and  (4)  showed  the  presence  of 
sorbite  in  place  of  amorphous  martensite,  and 
zone  (5)  showed  no  change.  Tempering  at 
500" — 600°  C.  showed  no  important  changes,  but  at 
750°  C.  zone  (1)  showed  deposits  of  free  ferrite  on 
the  surface  of  the  grains  of  martensite,  indicating 
overheating,  and  zones  (2)  and  (3)  showed  the 
texture  due  to  normal  heating.  It  is  concluded 
that  steel  hardened  at  a  very  high  temperature 
would  show  little  strength  and  ductility  owing  to 
the  coarse  martensite  structure,  and  that  the 
breaking  strength  increases  to  a  maximum  as 
the  hardening  temperature  is  reduced  to  about 
800°  C.  When  the  steel  is  subsequently  tem- 
pered, the  breaking  strength  increases  with  rise 
of  the  temperature  of  reheating. — W.  F.  F. 

Manganese    [in    steel] ;     Volumetric    determination 

of by  means  of  sodium  arsenite.     F.  Ibbot- 

son.     Chem.    News,    1918,    117,    157 — 158. 

Attention  is  directed  to  a  source  of  error  in  the 
determination  of  manganese  in  steel  when  the 
metal  is  dissolved  in  nitric  acid,  the  manganese 
oxidised  to  permanganate,  and  the  latter  titrated 
with  sodium  arsenite  solution.  In  the  presence 
of  nitric  acid,  the  arsenite  solution  has  a  reducing 
value  about  33%  more  than  it  has  when  used 
for  titrating  a  permanganate  solution  free  from 
nitric  acid.  Reliable  results  are  obtained,  how- 
ever, if  the  arsenite  solution  is  standardised 
against  permanganate  under  the  conditions  ob- 
taining in  the  actual  determination,  i.e.,  in  the 
presence  of  nitric  acid,  etc. — W.  P.  S. 

Nickel-chrome    steel  ;      Allotropic     transformations 

and    microstructure    of    .     A.    M.    Masloff. 

Rev.   Soc.   Russe  de  Met.,   1915,  I.,  495—515. 
Rev.  Met.,  191S,  15,  Ext.,  37—44. 

Experiments  were  made  on  samples  of  nickel- 
chrome  steel  to  determine  separately  the  effect 
on  the  micro-structure  of  the  maximum  tempera- 
ture of  heating,  rate  of  heating  and  cooling,  and 
variations  in  the  proportions  of  nickel  and 
chromium.  The  specimens  tested  contained  ap- 
proximately C  0-5%,  Mn  0-3%.  Si  0-25  %,  P  003  %, 
while  the  proportions  of  chromium  and  nickel  were 
varied  as  desired  from  0-92%  to  203%  and 
1-07%  to  5-53%  respectively.  The  influence  of 
the  maximum  temperature  of  heating  on  the 
transformation  or  recalescence  point  observed 
during  subsequent  cooling  was  shown  to  be 
practically  negligible  if  the  rate  of  cooling  was  not 
greatly  varied,  and  the  influence  of  the  rate  of 
heating  was  also  negligible.  Variation  in  the  rate 
of  cooling  had  considerable  effect.  When  the 
rate  of  cooling  between  750°  and  550°  C.  varies 
from  1°  to  32°  C.  per  minute,  the  steel  shows  the 
same  transformation  point  as  if  chromium  were 
absent,  and  contains  troostite  and  pearlite.  The 
transformaton  point  falls  as  the  rate  of  cooling 
increases,  and  becomes  less  clearly  marked,  while 
the  specimen  shows  the  structure  of  pure  troostite 
changing  with  the  most  rapid  cooling  to  martens- 
ite. The  presence  of  nickel  was  found  to  reduce 
the  temperature  at  which  the  solid  solution  of 
carbon  in  iron  decomposes,  while  chromium  was 
found  to  have  a  smaller  but  opposite  effect. 
Chromium,  however,  retards  the  decomposition 
of  this  solid  solution.  Steel  containing  a  small 
amount  of  nickel  but  sufficient  chromium  may 
therefore  be  hardened  by  cooling  in  air. — W.  F.  F. 

High-speed  steel;     Researches  on .     M.  Y'atse- 

vitch.     Rev.  Met.,  1918,  15,  65—112. 

Experiments  were  made  to  determine  the  effec 
of  varying  heat  treatment  upon  the  transforma- 
tion points,  the  general  form  of  the  heating  and 
cooling     curves,     the     micro-structure,     and     the 
hardness  of  a  sample  of  high-speed  steel.      The 
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sample  contained  W  18  20%,  Cr  300%,  C  0-63%, 
V  0-96%,  Si  0-27%,  Mn  0-38%,  S  0025%,  and 
1*  i1  I'll.-  heating  ami  cooling  curves  ware 

obtained   by   the  Saladin-Le  Ohatelier  apparatus, 
in  which  a  neutral  body  was  employed  in  addition 
to  the  .sample,  the  two  registering  thermocouples 
being   oonneoted    differentially   according   to.  the 
Boberte-Austen  method  so  thai  differential  curves 
were  obtained.     The  effect  of  the  rate  of  cooling 
was  also   observed   in   three  series  of   experiments 
in    wbich    the   cooling   took   place    (1)   within    the 
beating  tube,  (•_')  in  the  air,  and  (3)  in  a  current 
created    by   a   fan.     Series   of   heating  curves  are 
shown  in  which  the  maximum  temperature  of  the 
specimen    varies    from    700"  C.    to    1050°  C.    and 
these  show  changes  of  curvature  at  about    100° — 
500°  0.    and    points    of   inflexion    at    773°  C.    and 
856°  C,   attributed    to   three   distinct   exothermic 
reactions.     The  corresponding  cooling  curves  show 
in  general  (1)  only  a  single  point  of  inflexion  or 
transformation  point,  which  falls  as  the  maximum 
temperature     increases,     except    that    with     the 
higher  maxima  a  second  lower  point  of  inflexion 
appears  at  about  500°  C.  ;    (2)  points  of  inflexion 
similar    to    (1)    except    that    the    lower    point    of 
inflexion  varies  from  250°  to  370°  C.  and  appears 
with     the    lower    maximum    temperatures,    and 
(3)     (rapid     cooling)     similar     curves    with    more 
strongly    marked    lower    point    of    inflexion,    the 
upper  point  disappearing  with  the  higher  maxi- 
mum    temperatures.     These     results     show     the 
importance  of   the   time  factor  in  the  hardening 
and  tempering  of  high-speed  steels.     Correspond- 
ing   curves    are    given    in    which    the    maximum 
u  mperature  is  above  the  melting  point,  and  also 
comparative     curves    showing    the     variation    in 
hardness  with  temperature.     A  number  of  micro- 
graphs are  given  showing  the  effect  on  hardness 
of  varying  heat  treatment,  and  varying  rates  of 
cooling.     The    presence    in    the    steel    of    various 
combinations  of  the  constituent  elements  can  be 
shown    by    suitable    choice    of    etching    reagents. 
The    higher    maximum     temperatures    show    the 
increased  production  of  particles  which  resist  the 
action  of  reagents. — W.  F.  F. 

Cobalt  steel ;    Determination  of  cobalt  and  nickel  in 

.    W.  R.  Schoeller  and  A.  R.  Powell.    Iron 

and  Steel  Inst.,  May,  1918.  [Advance  copy.] 
5  pages. 
The  method  is  based  on  the  separation  of  hexam- 
mine  cobaltous  and  hexammine  nickelous  iodides 
(this  J.,  1917,  720),  the  process  being  modified 
by  the  previous  removal  of  iron  and  chromium. 
2  grins,  of  drillings  is  dissolved  in  30  c.c.  each  of 
hydrochloric  and  nitric  acids,  and  evaporated  to 
dryness.  2  c.c.  of  sulphuric  acid  (1:1),  a  little 
hydrochloric  acid,  and  25  c.c.  of  water  are  added, 
and  the  cooled  solution  titrated  with  20%  sodium 
carbonate  solution,  using  a  thiocyanate  solution  j 
as  a  spot  indicator.  When  the  red  colour  grows 
faint,  t he  solution  is  made  up  to  200  c.c.  and  I 
filtered.  100  c.c.  of  the  filtered  solution  is  heated 
to  boiling  with  1 — 2  c.c.  of  nitric  acid,  and  treated 
with  25  c.c.  of  bromine  water  and  an  excess  of 
caustic  soda.  The  precipitate  contains  all  the 
cobalt  and  nickel  and  traces  of  iron,  chromium, 
and  manganese.  It  is  filtered  off,  dissolved  in 
hydrochloric  acid,  and  the  solution  evaporated 
with  a  few  c.c.  of  nitric  acid,  and  treated  with  a 
saturated  solution  of  1  grm.  of  tartaric  acid  and 
50  c.c.  of  ammonia  (sp.  gr.  0-88),  followed  by  a  j 
saturated  solution  of  4  grms.  of  potassium  iodide. 
The  iodides  of  cobalt  and  nickel,  after  washing 
with  ammoniacal  potassium  iodide  solution,  are 
dissolved  in  10  c.c.  of  hydrochloric  acid  (1:1) 
with  addition  of  a  little  sodium  sulphite,  the  ; 
solution  treated  with  5  c.c.  of  25 %  ammonium 
phosphate  solution,  and  the  cobalt  precipitated 
by  addition  of  ammonia  until  the  blue  amorphous 
precipitate    becomes   pink   and    crystalline.      The    1 


cobalt-ammonium  phosphate  is  titrated  with  JV/5 
sulphuric  or  nitric  acid  until  the  precipitate  dis- 
appears (see  this  ,t..  Ill  10,  656).  Manganese  if 
present    is    precipitated    with    the   cobalt,     it   is 

determined  in  the  liquid,  alter  the  titration,  by 
the  persulphate  method,  ami  a  correction  applied 
1  c.c.  of  \  :,  arid  00059  grm.  Co.  The  filtrate 
from  the  cobalt  ammonium  phosphate  is  cooled 
and  titrated  with  a  freshly  standardised  solution 
containing  10  grms.  of  sodium  Cyanide,  2  grms. 
of  caustic  soda,  and  1  grm.  of  silver  nitrate 
until  the  silver  iodide  precipitate  at  first  produced 
redissolvcs. — C.  A.  K. 

Calcium  sulphate;    Influence  of on  the  action 

of  water  on  iron.    P.  Medinger.    Ber.,  191S,  51, 

The  fact  that  gas  and  water  pipes  suffer  corrosion 
particularly  severely  when  they  lie  in  heavy 
clays  containing  calcium  sulphate  is  due  to  the 
depression  of  the  ionisation  of  the  bicarbonates 
and  consequent  liberation  of  more  hydrogen  ions 
from  the  carbonic  acid.  This  influence  of  the 
sulphate  on  a  solution  containing  calcium  bicar- 
bonate and  free  carbonic  acid  may  be  demon- 
strated by  means  of  litmus. — J.  C.  W. 

[Gold  atnalgamation.]  Discussion  on  mercury 
losses.  J.  Chem.,  Met.,  Min.  Soc,  S.  Africa, 
1918,  18,  173—180. 

H.  Rusden  stated  that  free  mercury  exists  in 
black  sand  in  the  globular  and  floured  forms. 
The  globular  mercury  can  be  recovered  from 
the  tube  mill  discharge  in  a  Batea  pan.  In  the 
subsequent  cyanide  treatment  a  portion  of  the 
mercury  is  dissolved,  and  precipitated  by  zinc, 
a  zinc-gold  amalgam  being  sometimes  formed. 
The  average  recovery  of  mercury  from  black 
sand  is  2  lb.  per  ton. 

H.  A.  White  explained  that  coarseness  of  pulp 
as  well  as  the  mineral  composition  (especially 
the  presence  of  chlorite,  talc,  clay,  and  certain 
sulphides)  may  have  a  considerable  influence  upon 
the  mercury  consumption.  He  suggested  leaching 
black  sand  residues  with  sodium  sulphide  and 
precipitating  the  solution  with  aluminium  powder. 
If  the  supply  of  mercury  should  become  inadequate, 
it  might  become  necessary  to  adopt  blankets, 
and  cyanide  the  finely  ground  coarser  metal 
thus  caught.  A  few  experiments  bearing  upon 
the  adhesion  of  gold  to  grease  tables  were  made 
on  the  mill  discharge  stream.  By  removing  the 
grease  and  concentrate  every  two  hours,  the 
recovery  was  28%  of  that  obtained  by  amalgama- 
tion. Better  results  might  be  expected  from  a 
continuous  grease  belt  system.  In  another  •test, 
a  plate  was  divided  into  three  equal  longitudinal 
strips  :  the  middle  one  was  covered  with  canvas, 
the  outside  ones  with  blanketing.  In  24  hours 
the  recovery  on  canvas  was  70,  and  that  on  the 
blankets  40%,  of   the  recovery  by  amalgamation. 

F.  Wartenweiler  stated  that,  by  the  use  of 
Batea  pans,  the  mercury  content  of  black  sand 
had  been  reduced  from  0-45 — 0-75  to  0T8  %. 
(iold  precipitates  taken  from  extractor  boxes 
assayed  015— 025%  Hg. — W.  R.  S. 

[Gold '-hearlna]    concentrates;        Cyanidinij    versus 

smelting  [of ].      A.  E.  Drucker.     Eng.  and 

Min.  J.,  1918,  105,  454. 

STATISTICS  are  given  showing  the  importance  of 
cyanidmg  raw  gold-bearing  concentrates  on  the- 
spot.  Fine  grinding  in  cyanide  solution  to  pass 
a  200-mesh  screen  is  necessary  for  an  .extraction 
ol  90  95",,  of  the  gold  within  24—48  hours. 
The  raw  concentrates  obtained  at  Maibong,  Korea, 
were  treated  by  fine  grinding  in  a  cyanide  solution* 
air  agitation,  decantation,  and  filter  pressing, 
at  a  minimum  cost  of  $4-47  per  ton  and  a  gold 
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extraction  of  91-2  %.  The  concentrates  were 
formerly  shipped  to  America  for  smelting  at  a  total 
cost  for  marketing  of  over  $30  per  ton. — W.  F.  F. 

Chalcopyrite  ;     Flotation    of  in    chalcopyrite 

pyrrhotiie    ores    of    S.    Oregon.     W.  H.  Coghill. 
Tech.  Paper  182,  U.S.  Bureau  of  Mines. 

The  separation  of  these  sulphide  ores,  which  have 
nearly  the  same  density,  is  difficult  by  ordinary 
methods  of  ore  dressing.  Flotation  experiments 
gave  favourable  results.  The  ore  was  ground  to 
pass  a  200-mesh  sieve.  The  oil  used  ("  Flotco  No.  1 " ) 
gave  a  steep  surface  tension  curve  and  was  charac- 
terised by  high  solubility.  The  water  was  neutral. 
The  extraction  of  copper  attained  was  7S7  % 
and  a  concentration  ratio  of  12  :  1,  while  the 
product  contained  27-4%  of  copper.  The  gold 
which  is  present  in  the  chalcopyrite,  passed  into 
the  tailings  in  the  process,  but  seems  to  be  easily 
recoverable  by  amalgamation.  An  insoluble  oil 
is  to  be  avoided  as  also  the  introduction  of  iron 
from  the  crushing  plant. — H.  J.  H. 


Copper  minerals  ;    Determination  of in  partly 

oxidised  ores.  C.  E.  Van  Barneveld  and  E.  S. 
Leaver.  U.S.  Bureau  of  Mines.  Eng.  and 
Min.  J.,  1918,  105,  552—555. 
It  is  important  in  ore  notation  to  be  able 
to  distinguish  between  copper  present  as 
sulphide  and  oxide  minerals.  Extraction  by 
5%  cold  sulphuric  acid  does  not  effect  a 
quantitative  separation  of  oxidised  compounds. 
Metallic  iron  from  the  crushing  machinery  is 
dissolved  and  causes  deposition  of  metallic  copper. 
Only  one-half  of  the  copper  in  cuprite  passes 
into  solution,  while  some  chalcopyrite.  bornite, 
and  chalcocite  are  also  dissolved.  Neither  does 
a  5%  solution  of  ammonia  give  satisfactory 
results.  The  sulphides  are  dissolved  to  a  slight 
extent,  while  the  formation  of  gelatinous  silica 
interferes  with  the  solution  of  oxidised  minerals. 
These  are  also  defects  of  Hunt  and  Thurston's 
method  (Colorado  School  of  Mines.  May,  1917. 
7,  157)  based  on  the  extraction  of  the  oxidised 
minerals  with  alkaline  sodium  tartrate  and  alkaline 
ammonium  sulphate.  Extraction  with  dilute 
sulphurous  acid  is  considered  to  give  the  most 
correct  results  : — 2  grms.  of  ore,  pulped  to  pass  a 
100-  or  150-mesh  sieve,  is  shaken  with  a  solution 
containing  3  %  of  SO  2  for  one-half  to  two  hours.  The 
insoluble  residue  is  filtered  off  and  washed  witli 
dilute  sulphurous  acid,  and  the  filtrate  then  contains 
all  the  copper  present  as  oxide,  carbonate,  or 
silicate  in  the  ore.  After  acidification  with  nitric 
acid  the  copper  can  be  estimated  electrolytically. 
Sulphide  minerals  are  not  affected.  Metallic  iron 
— up  to  3% — is  rapidly  dissolved  and  has  no 
influence  if  excess  of  sulphurous  acid  is  present. 
No  interference  is  caused  by  the  formation  of 
gelatinous  silica  and  ores  of  any  grade  can  be 
dealt  with.  Metallic  copper  must  be  determined 
separately. — H.  J.  H. 

Sulphur  [copper  sulphide]  and  copper  oxide  deter- 
mination. C.  G.  Maier.  Eng.  and  Min.  J., 
1918,  105,  372—373. 
In  a  method  of  determining  accurately  the  pro- 
portions of  copper  sulphide  and  "  oxide  "  or 
acid-soluble  copper  in  a  sample  of  copper  ore, 
especially  for  use  in  flotation  processes,  1  to  3 
grms.  of  the  ore  is  heated  to  80° — 90°  C.  with 
50  c.c.  of  4%  sulphuric  acid  for  30 — 45  minutes. 
The  solution  is  cooled  and  4  to  5  c.c.  of  clean 
mercury  added  and  mixed  thoroughly  with  the 
residue,  so  that  it  amalgamates  with  the  metallic 
copper  present.  The  solution  is  decanted  and 
the  ore  washed  out  of  the  beaker,  leaving  the 
mercury,  which  contains  all  the  original  metallic 
copper  and  also  any  copper  reduced  from  cuprous 


oxide.  The  solution  is  filtered  and  the  copper 
determined  separately  in  the  filtrate  and  residue, 
preferably  by  the  iodide  method.  The  copper  in 
the  residue  .represents  the  sulphide  and  that  in 
the  solution  the  "  oxide  "  or  acid-soluble  copper. 

— W.  F.  F. 

Sulphur  analysis  [in  ores~\ ;   Method  of .     F.  G. 

Hawley.  Eng.  and  Min.  J.,  1918,  105,  385— 386. 
A  method  is  described  for  estimating  sulphur 
gravimetrically  in  ores  and  furnace  products  by 
oxidation  to  sulphate  and  precipitation  as  barium 
sulphate,  which  avoids  the  difficulties  usually 
experienced  in  oxidising  mattes  and  calcines,  or 
ores  containing  much  copper  or  zinc  sulphide. 
0-5 — 10  grm.  of  the  sample  is  treated  with  10  c.c. 
of  a  20  %  solution  of  sodium  chlorate,  and  7 — 15 
drops  of  a  mixture  of  equal  parts  of  bromine  and 
glacial  acetic  acid.  10  c.c.  of  nitric  acid  nearly 
saturated  with  potassium  chlorate  is  then  added 
and  the  mixture  agitated.  After  2  or  3  minutes 
the  sulphur  is  oxidised,  and  the  mixture  is  then 
evaporated  to  dryness.  The  residue  is  cooled, 
5  c.c.  of  00%  hydrochloric  acid  added,  and  after 
heating  till  all  soluble  substances  are  dissolved, 
the  solution  is  diluted  to  150  c.c.  and  neutralised 
with  ammonia.  If  lead  is  present,  about  1  grm. 
of  ammonium  carbonate  is  also  added,  the 
mixture  boiled  for  1  minute,  filtered,  and  the 
precipitate  washed  thoroughly.  The  filtrate  is 
heated  to  expel  ammonia,  hydrochloric  acid 
added  in  excess,  and  then  about  15  c.c.  of  a  10  % 
solution  of  barium  chloride.  The  mixture  is 
boiled  for  10  minutes,  allowed  to  settle,  filtered, 
and  the  barium  sulphate  ignited  and  weighed. 
This  method  avoids  the  formation  of  globules  of 
free  sulphur  during  the  oxidation  by  preventing 
heating  of  the  solution.  Potassium  chlorate  may 
be  used  instead  of  the  sodium  salt  and  is  more 
stable  in  nitric  acid,  but  much  less  soluble  in  water. 

— W.  F.  F. 

Zinc     [smelting]  ;        Fine-grinding      and     porous- 

briquetting    of    the    charge    [in]    .     W.    M. 

Johnson.     Amer.   Inst.   Min.   Eng.,   Feb.,    1918. 
Eng.  and  Min.  J.,  1918,  105,  370—371. 

A  process  is  described  which  reduces  the  con- 
sumption of  coal  in  a  zinc-smelting  retort.  The 
excess  of  about  400%  above  the  amount  theo- 
retically necessary,  which  is  used  at  present,  is 
employed  to  secure  a  high  reducing  power,  good 
heat-conductivity,  and  porosity  of  charge,  and 
a  residue  free  from  slag,  and  the  coal  is  used  in 
large  pieces.  In  experiments  with  zinc  ore  and 
coal  dust  ground  to  80-mesh  fineness,  it  was 
found  possible  to  reduce  the  coal  consumption, 
but  the  charge  was  so  dense  that  it  obstructed 
the  passage  of  zinc  vapour.  Good  results  were 
obtained  by  the  addition  of  broom  straw  to  give 
porosity.  The  percentage  of  coal  was  reduced 
successively  from  60  %  to  below  30  %  of  the  ore, 
the  lower  amount  effecting  a  complete  reduction 
of  the  ore  and  avoiding  the  production  of  slag. 
The  poor  conductivity  of  the  finely  ground  charge 
I  is  avoided  by  briquetting  the  mixture  into  pieces 
of  about  0-5  in.  diameter.  Assuming  the  present 
cost  of  zinc  ore  smelting  to  be  $17  per  ton,  it  is 
estimated  that  a  net  saving  of  $9-47  would  be 
effected  by  this  process. — W.  F.  F. 

Copper-nickel  scries  of  alloys  ;    Potential  measure- 
ments   on    the    and    some    observations    on 

brasses.     N.   T.   Gordon  and   D.   P.   Smith.     J. 
Phys.  Chem.,  1918,  22,  194—215. 

Copper-nickel  alloys  are  shown  to  be  very 
regular  in  electrochemical  behaviour,  and  the 
potential  values  are  reproducible  and  constant 
to  within  3  millivolts,  remaining  so  for  many 
hours.  Alloys  containing  6-8,  10-9,  65-5,  74-3, 
83-4,    and    94-7%    Cu   were   employed,    and    each 
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exhibited  potential  differences  against  mixed 
solutions  of  copper  and  nickel  sulphates,  A  I  in 
combined  strength,  which,  when  plotted  against 
the  logarithms  of  the  oopper  concentration,  gave 
ourvee  of  a  straighl  line  character,  and,  with  one 
exception,  with  a  similar  Blope.  Polished,  surfaces 
increase  the  tendency  to  give  ions  to  the  solution, 
whilst  coarser  grinding  with  emery  produces  small 
accidental  variations  From  the  steady  values 
obtained  with  annealed  surfaces. 

Further    experiments    with    Cu-Zn    alloys    (sec 

.1.  PhyS  Che,,,.,  1916,  20,  328)  have  shown  these 
to  lie  variable  as  regards  electromotive  force,  anil 

lend  confirmation  to  suggestions  made  by  other 
authors  (Roberts-Austen,  this  .1..  1898,  214: 
Carpenter  and    Edwards,   this  .1..    ion.    138)   of 

Unexplained  Changes  to  which  these  alloys  are 
subject.   (See  also  .1.  (Miein.Soc,  .1  line.  111  IS.)  — B.  X. 


Manganese  :     Estimation    of 


in    aluminium 


altoye  and  dust.     .1.  I-'..  Clennell.     Bug.  and  Min. 
.1.,  1918,  105,  107-     I  in. 

Tin-:  dnst.  tree,!  from  grease,  is  dissolved  in  dilute 
hydrochloric  acid,  the  solution  tutored,  and  the 
hot  filtrate  treated  with  excess  of  hot  caustic  soda 
to  redissuhe  the  alumina.  The  precipitate  con- 
taining iron,  manganese,  copper,  and  magnesium 
is  filtered  Off  and  washed.  Separation  of  the  iron 
from  the  manganese  by  ammonia  and  ammonium 
chloride  was  found  to  he  unsatisfactory  even  after 
successive  redissolving  and  precipitating.  The 
method  of  separation  by  ammonium  carbonate 
described   by    Kresenius  ("Quantitative  Analysis," 

7th    Ed.,   Vol.    I.,   p.    137)   was  satisfactory    but 

tedious,  and  the  zinc 'oxide  method  described  by 
Low  ("  Technical  Methods  of  Ore  Analysis."  5th 
Ed.,  p.  162)  was  with  some  modifications  found  to 
gi\e  a  perfect  separation  of  the  manganese.  The 
manganese  in  tin'  pun'  hydroxide  may  be  esti- 
mated by  oxidation  of  oxalic  acid  (Low,  tor.  cit.), 
or  by  Volhard's  method  depending  on  the  titration 
of  a  maturations  salt  with  permanganate  (Low.  Inc. 
Cit.,  p.  107).  The  following  much  simpler  method 
does  not  involve  the  separation  of  the  manganese 
from  all  other  metals.  1  grm.  of  the  sample  is 
heated  with  50  c.c.  of  50 %  nitric  acid,  and  finally 
boiled  to  expel  oxides  of  nitrogen.  The  solution 
is  filtered,  tin'  residue  washed,  placed  in  a  nickel 
crucible,  dried,  ignited,  and  the  ash  covered  with 
sodium  peroxide.  The  mixture  is  fused  and  the 
product  dissolved  in  water  and  added  to  the 
previous  nitric  acid  solution.  The  mixture  is 
boiled  and  about  1  c.c.  of  standard  silver  nitrate 
solution  added  to  remove  chlorides.  01  grm. 
of  lead  peroxide  is  added  for  each  estimated  0-1 
grin,  of  manganese  present,  the  mixture  boiled, 
cooled,  made  up  to  100  c.c,  and  filtered.  50  c.c. 
of  the  filtrate  is  titrated  with  standard  sodium 
arsenite.  The  sodium  arsenite  solution  is  made 
by  dissolving  10  grms.  of  arsenious  oxide  and 
30  grins,  of  sodium  carbonate  in  boiling  water. 
cooling,  and  diluting  to  1000  c.c.  ;  02-5  c.c.  of 
this  solution  is  diluted  to  1000  c.c.  :  1  c.c.  of  the 
final  standard  solution  is  equivalent  to  about 
i  hum  125  grin,  of  manganese.  The  arsenite  solution 
is  standardised  against  the  known  manganese 
content  of  a  standard  potassium  permanganate 
solution,  or  preferably  against  a  standard  inan- 
ganous    nitrate    solution,    obtained    by    dissolving 

pare  manganoas  carbonate  in  nilric  acid.     Results 

of  teste  are  given  showing  that  the  method  is 
reliable  and  not  affected  by  the  presence  of  ferric 
iron  or  aluminium. — W.  F.'F. 

muth  ;    Determination  of in  lead  bullion. 

I>.    W.    .bssup.      Eng.    and    Min.    J.,    1918,    105, 
003—604. 

Fivk  grins,  of  filings  is  dissolved  in  a  flask  in 
00  c.c.  of  nitric  acid  (1:4);  the  solution  is  heated 
with    15    c.c.    of   sulphuric   acid   until    fumes   are 


evolved  and  then  directly  over  a  blast  lamp 
for  a  few  minutes;  after  slight  cooling,  10  c.c. 
of    hot     water    is    added    anil    the    solution    rapidly 

decanted    through   a    filter.     To   the   residue   are 

added  lb  c.c.  of  Sulphuric  acid  and  In  C.C.  of  water. 
The  mixture  is  agitated  and  decanted,  the  residue 
again  heated  with  In  c.c.  of  sulphuric  acid  over 
a  free  flame  until  dense  fumes  are  evolved,  and 
treated  as  before.  The  combined  filtrates  are 
partly  neutralised  with  ammonia,  precipilated 
with  hydrogen  sulphide,  the  sulphides  extracted 
with  sodium  sulphide  and  cyanide  in  succession, 
and  the  residue  dissolved  in  10  c.c.  of  nitric  acid 
(1  :  1).  The  solution  is  evaporated  just  to  dryness, 
the  residue  dissolved  in  a  few  drops  of  hydro- 
chloric acid  (1  :  1).  and  the  solution  diluted  with 
500  c.c.  of  warm  water.  After  standing  overnight, 
it  is  decanted  through  a  tared  filter,  the  latter 
washed,  and  the  precipitate  weighed  as  BiOCl. 
In  the  bismuth  assay  of  lead  ores  and  slags,  the 
lead  sulphate  is  treated  as  described  above  to 
extract   all    the    bismuth. — W.  R.  S. 


Patents. 


[from    black    oxide 


Iron  ;     Manufacture    of    - 

scale].  F.  Perry,  and  Metalloids,  Ltd.,  Tipton. 
Eng.  Pat.  111,237,  May  IS,  1917.  (Appl.  No. 
7184  of  1017.) 

Scai.k  or  black  oxide  of  iron  is  heated  in  an  atmos- 
phere of  Mond  gas  or  similar  gas,  preferably  after 
the  latter  has  been  purified  from  sulphur  and 
hydrocarbon  gases.  The  resulting  metal  is  purer 
than  that  from  which  the  scale  is  originally  pro- 
duced.—T.  H.  B. 


Grey    cast    iroti  ;     Manufacture    of 


W.    B. 


Hamilton,   Sheffield.      Eng.   Pat.    114,328,   Mar. 

21,  1917.  (Appl.  No.  4112  of  1917.) 
Iron  or  steel,  either  solid  or  molten,  is  introduced 
into  an  acid-lined  electric  furnace,  and  limestone, 
lime  or  other  metallic  oxide,  and  sand  are  added 
to  form  a  slag,  carbonaceous  material  being  also 
added,  either  when  charging,  or  during  melting, 
or  to  the  slag.— T.  EL.  B. 

Steel   [heating]  furnaces       [;  Gas-fired ].      The 

Richmond    Gas    Stove    and    Meter    Co.,    Ltd., 

Warrington,  and  J.  Thompson,  Sheffield.     Eng. 

Pat.  114,359,  Mav  14,  1917.       (Appl.    No.   6821 

of  1917.) 

A  furnace  for  heating  small  articles,   e.g.,  steel 

cutters,   is   made  of  refractory   brickwork   and   is 

circular     in    horizontal     cross     section.      Heating 

burners   are   arranged   tangentially   at   the   upper 

and  lower  parts  of  the  chamber.     A  sliding  door 

is  provided  at  one  side,  having  a  central  opening 

to  enable  the  heated  articles  to  be  manipulated, 

and  the  hot  gases  to  escape.     To  facilitate  exchange 

of  articles  to  be  heated,  a  central  tubular  support 

is  provided  in  the  floor  of  the  chamber,  into  which 

supporting  blocks  of  various  sizes  may  he  fitted. 

— W.  F.  F. 


Mil/mil    of    converting 


into 


Zinc    powder  ; 

li(/uiil  zinc.  Norsk  Klcktrisk  Metalindustii- 
Aktieselskap,  Sarpsborg,  Norway.  Eng.  Pat. 
105,558,  Apr.  5,  1917.  (Appl.  No.  4954  of 
1917.)     Under  Int.  Conv.,  Apr.  S,  1916. 

Zinc  powder  is  subjected  to  a  rubbing  action 
without  the  use  of  fluxes,  in  a  movable,  internally 
heated  furnace,  a/.,  in  a  rotating  electric  furnace. 

— T.  H.  B. 

Copper  ;  Process  for  tempering  ami  hardening . 

J.   A.   Morterud,    Duluth,    Minn.,    U.S.A.     Eng. 

Pat     114,105.  Aug.  27,  1917.     (Appl.  No.  12,265 

of  1917.) 
The  copper  is  heated  until  it  becomes  luminous 
and    plunged  into  a  bath  containing  either   60% 
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of  nitric  acid  and  40  %  of  vegetable  alkali  (or 
causti  potash )  by  weight,  or  75  °0  of  nitric  acid  and 
25  °0  of  alkali.— "T.  H.  B. 


Copper  ;      Treatment  of  - 


■for  various  purposes. 


W.  T.  Howard,  Assignor  to  L.  V.  Howard. 
Baltimore,  Md.  U.S.  Pat.  1,257,943,  Feb.  26, 
1918.     Date  of  appl.,  June  25,  1915. 

(  opper  in  a  finely  divided  state,  obtained  by 
precipitation  from  a  solution  of  a  copper  salt 
by  means  of  fine-grained  iron,  is  washed,  and  com- 
pressed sufficiently  to  give  a  mechanical  inter- 
locking union  between  the  particles.  The  product 
has  a  lower  specific  gravity  than  cast  or  rolled 
copper,  is  soft  and  highly  porous,  has  a  high  con- 
duct ivitv  for  heat  and  electricity,  and  marks 
paper.— T.  H.  B. 

Metals  ;    Heat  treatment  of and  apparatus  em- 
ployed therein.     Woodward,  Gatty,   Saunt,   and 
Co..  Ltd.,    London,  and  O.  Stott,  Birmingham. 
Eng.  Pat.  114,217,  Apr.  10,  1917.     (Appl.  No. 
4975  of  1917.) 
A  chamber  is  divided  into  a  series  of  superposed 
compartments  to  receive  the  metals  to   be  heat 
treated,    and    between    successive    compartments 
are    intermediate    heating    spaces.     Air,    gas,    or 
vapour,  or  a  mixture  of  these,  is  supplied  to  the 
heating    spaces    and    is    circulated    through    the 
chamber,    passing    into    the    compartments    con- 
taining   the    metal    through    perforations    in    the 
roofs  and   floors.     Gradual   and   uniform  heating 
of  the  metal   is  thus   effected.     The   atmosphere 
within  the  chamber  may  be  maintained  at  a  pres- 
sure slightly  below  that  of  the  atmosphere. 

— T.  H.  B. 

Refractory    metals     [tungsten    and    molybdenum] ; 

Method   of   working .     Westinghouse   Metal 

Filament  Lamp  Co.,  Ltd.,  Westminster.  From 
Westinghouse  Lamp  Co.,  Bloomfield,  N.J., 
U.S.A.  Eng.  Pat.  114,282,  Nov.  19,  1917. 
(Appl.  No.  17,045  of  1917.) 

WrRES  of  tungsten  and  molybdenum  or  other 
refractory  metals  are  produced  by  alternate 
mechanical  working  and  heat  treatment  of  the 
metal.  The  mechanical  working  is  carried  out  at 
approximately  a  red  heat,  and  the  heat  treatment 
at  a  higher  temperature,  e.g.,  above  1000°  C. 

— T.  H.  B. 

Hot-blast    stoves    used    in" connection    with    blast- 
furnaces.    W.     J.     Mellersh-Jackson,     London. 
From   C.   M.   Stein  et  Cie.,   Paris.     Eng.   Pat. 
114,333,Mar.24,1917.    (Appl.  No.  4292  of  1917.) 
Before   combustion   in   a   Cowper,   Whitwell,  or 
other  hot-blast  stove,  the  air  or  gas,  or  both,  are 
passed   through  a   continuous  regenerating   stove 
heated    by   waste    gases.     (Reference    is    directed 
in   pursuance   of   Sect.    7,    Sub-section   4,   of   the 
Patents   and    Designs   Act,    1907,   to    Eng.    Pats. 
4536  of  1881  and  10,204  of  1887.)— T.  H.  B. 

Quicksilver    [mercury']    ores  ;        Continuous    retort 

for  treating .     W.  H.  Landers,  New  Almaden, 

Gal.,  Assignor  to  Pacific  Foundry  Co.,  San 
Francisco.  U.S.  Pat.  1.256,703,  Feb.  19,  1918. 
Date  of  appl.,  Apr.  16,  1917. 
A  metal  retort  is  enclosed  within  a  body  of 
masonry  provided  with  a  series  of  fire-boxes, 
each  fire-box  being  connected  with  a  number 
of  fire-brick  flues,  the  walls  of  which  surround 
the  retort.  The  material  is  moved  continuously 
through  the  retort  by  a  conveyor. — T.  H.  B. 

Aluminium  ;   Process  of  metal-plating 


Travers,    Buffalo.    N.Y.     U.S.    Pat.    1,256,954, 
Feb.  19,  1918.     Date  of  appl.,  June  8,  1915. 
The    aluminium    is    cleaned    electrolytically    by 
using  it  as  cathode  in  an  alkaline  solution,  then 
plated  in  an  electrolyte  containing  salts  of  a  metal 


of  the  iron  group  (e.g.,  a  solution  of  nickel  am- 
monium sulphate  acidulated  with  boric  acid), 
dried,  and  heated  gradually  to  at  least  240°  C. 
to  produce  an  adherence  of  the  electro-plated 
metal   with  the  aluminium. — T.  H.  B. 

Alloy  ;   High-speed-cutting-tool 


.    G.  L.  Kelley, 
Germantown,   and  A.    H.   Miller,  Ambler,   Pa., 
Assignors  to  The  Midvale  Steel  Co.,  Philadelphia, 
Pa.     U.S.  Pat.  1,258,227,  Mar.  5,  1918.     Date 
of  appl.,  June  26,  1917. 
An  alloy  containing  a  preponderating  amount  of 
nickel,  with  not  less  thanO-05%,  preferably  0-5 — 2%, 
of  zirconium  and  a  quantity  of  silicon  and  alu- 
minium, e.g.,  2  to  16%,  together  equal  to  at  lea^t 
double  the  amount  of  the  zirconium. — T.  H.  B. 

Magnesium ;     [Electrolytic]    production     of 


G.  O.  Seward,  Jersey  City,  N.J.,  Assignor  to 
American  Magnesium  Corporation.  U.S.  Pat. 
l,25S,261,Mar.  5, 1918.  Date  of  appl.,  July  3, 1915. 
An  alloy  of  magnesium  and  tin,  or  magnesium  and 
copper,  is  produced  by  electrolysing  a  suitable 
electrolyte  containing  magnesium,  using  molten 
tin  or  copper  cathodes,  with  respect  to  which 
magnesium  is  more  electropositive  than  it  is  with 
respect  to  aluminium.  The  magnesium  is  sub- 
sequently dissolved  out  of  the  alloy  by  using  it 
as  an  anode  with  a  suitable  molten  electrolyte,  and 
depositing  the  magnesium  at  the  cathode. — B.  N. 

Alkali  metals  ;   Process  and  apparatus  for  produciiig 

[by    electrolysis].     J.    Brode,    Assignor    to 

Badische  Anilin  und  Soda  Fabrik,  Ludwigs- 
hafen,  Germany.  U.S.  Pat.  1,258,529,  Mar.  5, 
1918.  Date  of  appl.,  July  3,  1915. 
A  fcsed  alkali  halide  is  electrolysed,  and  the 
alkali  metal  formed  at  the  cathode  is  separated 
from  the  halogen  evolved  at  the  anode  by  a 
metallic  partition  in  the  form  of  a  hood  having  a 
closed  top  above  the  cathodes,  and  a  perforated 
base  located  opposite  the  anodes.  During  the 
electrolysis  the  partition  is  completely  covered 
by  the  molten  electrolyte.  The  alkali  metal 
formed  is  drawn  off  from  the  cathode  space  and 
the  halogen  evolved  in  the  anode  space  is  drawn 
off  under  a  reduced  pressure. — B.  N. 

Steel  smelting  furnaces  ;    Gas  valves  for 


Davies,  Llanellv.  Eng.  Pat.  114,589,  Nov.  7, 
1917.     (Appl.  No.  16,273  of  1917.) 

Casting   metals    and    other   substances    in   moulds; 

Process    and    apparatus   for   •.     E.    Straus, 

Munich,  Germanv.  Eng.  Pat.  108,154,  June  2, 
1917.  (Appl.  No.  7951  of  1917.)  Under  Int. 
Conv.,  July  15,  1916. 

[Ore]  concentrating  or  slimes  tables.  M.  H.  Baker, 
Bendigo,  Victoria,  Australia.  Eng.  Pat. 
114,594,  Nov.  27,  1917.  (Appl.  No.  17,536  of 
1917.) 


Spelter  ;    Condensers  for  redistilling 


J.   G. 


Granberg,  Beckemeyer,  111.,  U.S.A.     Eng.  Pat. 
112.008,  Sep.   18,   1917.     (Appl.   No.   13,405  of 
1917.)     Under  Int.  Conv.,  Dec.  8,  1916. 
See  U.S.  Pat.  1,221,045  of  1917  ;  this  J.,  1917,  556. 


Sidphide    ores  ;     Separation    of   mixed 


[by 


flotation].  C.  Faul,  St.  Kilda,  and  H.  Lavers, 
Surrey  Hills,  Victoria,  Australia,  Assignors  to 
Minerals  Separation  North  American  Corpora- 
tion. U.S.  Pat.  1,257,990,  Mar.  5,  191S.  Date 
of  appl.,  June  26,  1916. 
See  Eng.  Pat.  2974  of  1915  ;    this  J.,  1916,  605. 


iff  j     ;  Aluminium ;      Production    of 


G.    Giulini, 


Lazzago,  Italv.    U.S.  Pat.  1,257,995,  Mar.  5, 1918. 
Date  of  appl.,  Apr.  29,  1913. 
See  Ft.  Pat.  456,290  of  1913  ;    this  J.,  1913,  948. 

Apparatus  for  testing  the  hardness  of  metals.     Eng. 
Pat.   114,593.     See  XXIII. 
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XI.— ELECTRO-CHEMISTRY. 

Potential  measurements  on  the  coppcr-nielcel  series 
aUoye,    and    some    obaervahons    on    brasses. 

Ion  aiul  Smith.      .S'<v  \  . 

Patents. 

Electrodes  of  electrie  furnace*  :     Holders  or  fittings 

for    the-   .     J.    R.    Boyle    and    V.    Kawcett. 

Sheffield.  Eng.  Pat.  1  1  1  .:«>■>,  Oct.  211,  1017. 
(Appl.  No.  15,722  of  1917.) 
A  SUBSTANTIALLY  air-tight  protective  casing. 
formed  of  a  llexible,  fire-proof  or  heat-resisting 
material,  extends  round  the  electrode  of  an  electric 
furnace,  being  joined  at  its  upper  end  to  the 
electrode  or  its  water-cooled  holder,  and  having  its 
lower  end  resting  on,  clamped  to,  or  otherwise 
adapted  to  cover,  the  entrance  of  the  electrode 
through  the  water-cooled  opening  in  the  roof. 
The  flexible  casing,  made  wholly  or  partly  of  woven 
asbestos  cloth,  may  be  in  tubular  sections  con- 
nected by  rings  of  a  metal  of  low  magnetic  per- 
meability, or  may  be  pleated  or  otherwise  formed 
so  that  it  can  be  shortened  or  elongated  after  the 
manner  of  a  bellows. — B.  N. 

Batten/.  Primary  batten/.  E.  Sokal,  Chicago, 
111.  U.S.  Pats,  (a)  1,258,265  and  (b)  1,258,266, 
.Mar.  5,  111  IS.  Dates  of  appl.,  (a)  Nov.  21,  1914, 
and  (B)  Oct.  22,  1915. 

(a)  Thk  battery  comprises  a  receptacle  with  a 
number  of  porous  electrodes  arranged  in  units, 
with  hollow  separators  interposed  between  each 
two  units,  the  separators  including  porous  elements 
engaging  the  surface  of  the  electrodes,  and  non- 
porous  elements  provided  with  a  flange  in  marginal 
engagement  with  the  porous  elements.  Means  are 
provided  for  forcing  the  electrolyte  from  the  interior 
of  some  of  the  separators  in  several  directions 
through  the  pores  Ot  the  electrodes,  and  from  the 
other  separators  into  the  electrolyte  in  the  recep- 
tacle. (B)  The  battery  comprises  two  electrodes, 
one  of  which  is  non-amalgamated  zinc,  in  an 
electrolyte  comprising  a  homogeneous  solution  of 
a  ferric  salt  adapted  to  act  as  a  solvent  on  the  zinc, 
and  as  a  depolariser. — B.  N. 

Electric  furnaces.  J.  L.  Dixon,  Detroit,  Mich., 
U.S.A.  Eng.  Pat.  111,104,  Oct.  15,  1917. 
(Appl.  No.  14,933  of  1917.)  Under  Int.  Conv., 
Oct.  14,  1916. 

See  U.S.  Pat.  1,214,764  of  1917 ;  this  J.,  1917,  389. 

Electric  furnace.  II.  A.  Greaves  and  H.  Etchells, 
Sheffield.  U.S.  Pat.  1,257,997,  Mar.  5,  1918. 
Date  of  Appl.,  Mar.  1,  1917. 

See  Eng.  Pat.  106,626  of  1916  ;   this  J.,  1917,  891. 

Electric  storage  battery  plates  and  paste  therefor  ; 

Manufacture  of .   B.  Wade,  London.     From 

L.  B.  Flanders,  Jenkintown,  Pa.,  U.S.A.  Eng. 
Pat.  114,475,  Apr.  4,  1917.  (Appl.  No.  4886 
of  1917.) 

See  U.S.  Pats.  1,228,546  and  1,228,547  of  1917  ; 
this  J.,  1917,891. 

Process  and  apparatus  for  producing  alkali  metals 
\by  electrolysis].     U.S.   Pat.   1,258,529.     See  X. 


XH.-FATS;    OILS;    WAXES. 

Castor  oil;     Determination   of  the   purity  of . 

Chercheffskv.     Ann.    Cbiin.    Analvt.,    101S,    23, 

75—81. 
Tin:    method   proposed   depends   on   the   critical 
temperature  of  solution  of  the  oil  in  ethvl  alcohol 
(sp.   gr.   0-8481   at   15°  C).    Ten   drops  of   the  oil 
and  40  drops  of  tlie  alcohol  are  placed  in  a  tube 


10  cm.  in  length  and  6  to  S  cm.  in  diameter,  and 
the  open  end  of  the  tube  is  then  sealed  hermetically. 
The  tube  is  placed  in  an  oil  or  glycerol  bath  and 
the  temperature  ot  the  latter  is  raised  gradually 
until  the  ourved  meniscus  between  the  oil  and 
alcohol  layers  becomes  flat  and  horizontal.  The 
contents    of    the    tube    are    now     mixed     without 

removing  the  tube  from  the  bath,  and  this  is 
allowed  to  cool  slowly.  The  temperature  at 
which  the  mixture  becomes  permanently  turbid 
is  noted.  In  the  case  of  pure  castor  oil  tins  point 
lies  between  66°  and  07°  *'.  ;  with  other  oils  it  is 
much  higher,  namely,  rape  oil,  202°,  earthnut 
(arachis)  oil,  197°,  cottonseed  oil,  172°,  linseed 
oil,  163°,  and  fish  oil,  167°  C.  The  presence  of 
2%  of  any  of  these  oils  in  castor  oil  raises  the 
turbidity  temperature  of  the  latter  to  69° — 71°  0. 
The  author  criticises  the  method  described  by 
Frabot  (this  J.,  1918,98  A),  mainly  on  the  difficulty 
of  obtaining  petroleum  spirit  of  uniform  com- 
position for  use  in  the  test. — W.  P.  S. 

Analysis    of    cholesterol     [compounds].     Lifschiitz. 
See  XX. 


Xni.— PAINTS  ;  PIGMENTS  ;  VARNISHES  ; 
RESINS. 

Pigments;      The   tinting   strength   of - 


T     R 
Briggs.     J.  Phys.  Chem.,  1918,  22,  216—230. 

Tiie  power  of  one  pigment  to  impart  its  colour 
to  a  mixture  containing  a  second  pigment  is 
greatly  increased  if  the  first  pigment  coats  over 
and  hides  the  particles  of  the  second  one  ;  the 
smaller  the  particles  of  the  first  are,  relatively  to 
the  second,  the  less  of  the  former  is  required  to 
coat  the  particles,  and  consequently  the  greater 
becomes  the  tinting  strength  of  the  first  pigment. 
Anything  which  favours  the  adhesion  of  the  fine 
to  the  coarse  particles  promotes  the  coating-over 
effect,  and  increases  the  tinting  strength  of  the 
first  pigment,  whilst  with  particles  of  the  same  size 
and  with  equal  adhesive  power  to  promote  the 
coating  tendency,  the  greater  the  hiding  power 
the  higher  is  the  tinting  strength.  With  proper 
control  of  the  other  factors  it  is  stated  that  it 
ought  to  be  possible  to  estimate  hiding  power  from 
tinting  strength,  if  the  pigment  to  be  tested  is 
very  fine  compared  with  the  one  with  which  it  is 
mixed,  and  if  it  actually  coats  over  and  hides  it. 
Other  physical  properties,  besides  colour,  of 
mixed  powders  are  dependent  very  largely  upon 
relative  size  of  particles  and  the  coating-over 
effect  ;  thus  the  relative  size  has  an  important 
bearing  on  the  colour  of  a  mixture  of  two 
pigments  one  of  which  is  inert.  The  coarser  the 
inert  pigment  is,  the  larger  is  the  amount  which 
may  be  added  without  appreciably  affecting  the 
shade  of  the  mixture.  This  accounts  for  the  fact 
that  ground  barytes,  silex,  and  asbestine  are 
used  so  generally  as  inert  fillers,  as  each  substance 
consists  of  particles  far  larger  than  those  of  the 
majority  of  the  pigments  with  which  they  are 
mixed. — B.  N. 

Covering  power  of  pigments  with  special  reference 
to    photographic    prints.     Renwick.     See    XXI. 

Patents. 

Sulphide  of  zinc  ;    Preparation  of  ayihydrous . 

P.  Comment,  Dijon,  France.  Eng.  Pat.  106,489, 
.M.-.\  8,  L917.  (Appl.  No.  6551  of  1917.)  Under 
Int.  Conv.,  May  16,  1916. 
Dehyduatioi),  finely  powdered  zinc  sulphate  is 
intimately  mixed  with  sodium  sulphate  (or  potass- 
ium sulphate,  or  a  mixture  of  both)  and  zinc 
persulphide  in  the  proportions  corresponding  to 
the  equation  : — 2  ZnS04  +  ZnS5  +  2Na2S04  =' 
3ZnS    +   2Na2S04    +    4SO,.       The    mixture     is 
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calcined  at  about  800°  C,  protected  from  the  air, 
until  decomposition  of  the  zinc  persulphide  is 
complete,  the  zinc  sulphide  washed  free  of  alkali 
sulphate  and  dried  at  100°  to  120°  C.  The  quantity 
of  alkali  sulphate  may  be  reduced  in  proportion 
to  the  degree  of  fineness  and  the  intimacy  of  the 
mixture.  Instead  of  anhydrous  zinc  sulphate, 
an  anhydrous  alkali-zinc  sulphate  may  be  used, 
or,  during  evaporation  of  a  solution  of  zinc  sulphate, 
sufficient  alkali  pentasulphide  may  be  added  for 
the  formation  of  the  necessary  quantity  of  zinc 
persulphide.  The  zinc  sulphide  obtained  is  suitable 
for  use  in  painting. — L.  A.  C. 

Resins  :  Method  of  manufacturing  permanently 
fusible  and  soluble. from  non-fusible  phenol- 
aldehyde  resins.  L.  Berend,  Amfineburg, 
Germany.  U.S.  Pat.  1,259,347,  Mar.  12,  1018. 
Date  of  appl.,  June  28,  1915. 

See  Eng.  Pat.  107,205  of  1916  ;  this  J.,  1917.  969. 


XV.— LEATHER  ;  BONE  ;  HORN  ;  GLUE. 

Glucose  [dextrose]  ;    Xcw  galloyl  derivatives  of 


antagonistic  to  alkalis,  but  not  to  acids,  whilst 
divalent  anions  (like  sulphate)  have  the  reverse 
effect.     (See  also  J.  Chem.  Soc,  1918,  i..  210.) 

— H.  W.  B. 

Patent. 

Leather:      Process    of     manufacturing 


and  comparison  with  chebulic  acid.  E.  Fischer 
and  M.  Bergmann.  Ber.,  1918,  51,  298—320. 
Partially  acylated  glucoses  may  be  obtained 
by  the  action  of  acyl  chlorides  on  the  acetone 
condensation  products  of  dextrose  in  the  presence 
of  quinoline  or  pyridine,  the  isopropylidene  group 
being  removed  subsequently  by  hydrolysis  with 
acids.  A  trigalloylglucose  has  now  been  prepared. 
starting  with  glucosemonoacetone,  and  a  galloyl- 
glucose  from  glucosediacetone.  The  former  is  a 
tannin-like  mass,  but  the  latter  does  not  show 
the  typical  behaviour  of  tannins  towards  gelatin 
and    alkaloids. 

Chebulic  acid,  the  eutannin  of  commerce, 
is  a  gallic  acid  derivative  which  yields  dextrose 
on  hydrolysis.  Compared  with  trigalloylglucose, 
however,  the  rate  of  hydrolysis  is  slow*  and  for 
this  and  other  reasons  the  conclusion  is  drawn 
that  chebulic  acid  is  not  structurally  similar  to 
trigalloylglucose.  (Sre  fuither  J.  Chem.  Soc. 
1918,  i.,  224.)— J.  C.  W. 

Proteins  [gelatin];  lonisation  of  and  antago- 
nistic salt  action.  J.  Loeb.  J.  Biol.  Chem.. 
1918,  33,  531—549. 

When  powdered  gelatin  is  soaked  in  a  sodium 
chloride  solution  of  jtf/8  or  jtf/4  strength,  imbibi- 
tion occurs  to  a  certain  extent.  If  now  the  gelatin 
is  washed  with  water,  or  a  weaker  solution  of  a 
neutral  salt  of  a  univalent  metal,  a  large  additional 
swelling  of  the  gelatin  takes  place.  With  a  weak 
solution  of  a  salt,  with  a  divalent  cation  (such  as 
calcium)  contraction  instead  of  additional  swelling 
occurs.  The  author  explains  the  observed  phe- 
nomena by  the  assumption  that  the  additional 
swelling  is  due  to  ionisation  and  that  a  salt  with 
a  univalent  metal  forms  an  ionisable  compound 
with  gelatin,  whilst  a  salt  with  a  divalent  metal 
forms  a  non-ionisable  compound.  Antagonistic 
salt  action  is  due  to  the  transformation  of  an 
ionisable  into  a  non-ionisable  protein  compound. 
(See  also  J.  Chem.  Soc,  1918,  i.,  240.) — H.  W.  B. 

Gelatin  ;    Effects  of  clcctroh/tes  on  and  their 

biological  significance.  II.  Effect  of  salts  on  the 
precipitation  of  acid-  and  alkali-gelatin  hi) 
alcohol.  Antagonism.  W.  O.  Fenn.  J.  Biol. 
Chem.,  1918,  33,  439—451. 

The  hindering  action  of  acids  and  alkalis  on  the 
precipitation  of  gelatin  by  alcohol  (see  this  J., 
1918.  216  a)  is  reduced  when  univalent  salts  like 
sodium  chloride  are  also  present  in  the  gelatin 
solution.     Divalent     cations     (like     calcium)     are 


Barclav.  Prahran,  Victoria,  Australia.  Eng. 
Pat.  114.35S,  May  4,  1917.  (Aj.pl.  No.  6391 
of  1917. 

De-iiaired  and  bated  skins  are  immersed  for  30 
mins.  to  8  hours,  according  to  their  size,  in  a 
mixture  consisting  of  saturated  magnesium  sul- 
phate solution,  1,  and  water,  2  parts,  formalin 
being  added  in  the  proportion  of  0-5  oz.  per  gall. 
of  the  mixture.  The  skins  are  then  drained  and 
tanned.— W.  P.  S. 


XVI.— SOILS  ;     FERTILISERS.    . 

Boron  ;  Its  effects  on  crops  and  its  distribution  in 
plants  and  soils  in  various  parts  of  the  United 
States.  F.  C.  Cook  and  J.  B.  Wilson.  Proc 
Ainer.  Soc.  Biol.  Chem.,  Dec,  1917,  vi. — vii. 
J.  Biol.  Chem.,  Mar.,  1918. 

The  authors  describe  the  effects  of  manure  to 
which  a  proportion  of  borax  or  colemanite  (calcium 
borate)  has  been  added,  on  various  crops  grown 
in  different  parts  of  the  United  States  (see  this  J., 
1915,  675;  1916,  319;  1917,  1186).  The  con- 
clusion drawn  is  that  the  absorption  by  and  the 
toxic  effect  of  boron  on  plants  varies  with  the 
variety  of  plants,  the  solubility  of  the  boron 
compound,  the  amount  of  the  boron  compound 
added  to  the  soil,  the  time  elapsing  after  the 
compound  is  mixed  with  the  soil  before  planting, 
the  amount  of  rainfall,  etc.,  and  finally,  with  the 
character  of  the  soil  to  which  the  boron  compound 
is  added.  Thus,  in  some  soils,  0-0044%  boiic 
acid  added  as  borax  and  00058%  added  as  cole- 
manite had  no  injurious  action  on  lettuce,  spinach, 
and  kale,  whilst  at  another  spot  5  miles  distant, 
similar  percentages  in  the  soil  resulted  in  a  distinct 
diminution  in  the  crops  of  these  vegetables. 
Wheat,  oats,  and  rye  absorbed  only  a  little  boron, 
whilst  leguminous  and  succulent  plants  absorbed 
comparatively  large  amounts  and  were  adversely 
affected  by  relatively  small  traces  of  the  boron 
compounds  in  the  soil. — H.  W.  B. 

Wheat  ;  Effect  of  sodium  nitrate  applied  at  different 
stages   of  growth  on   the  yield,   composition,   and 

quality  of .     J.  Davidson  and  J.  A.  Le  Clerc 

J.  Amer.  Soc.  Agron.,  1917,  9,  145—154.     Bull. 
Agric  Intell.,  1917,  9,  180—181. 

Experimental  plots  of  wheat  were  treated  at 
different  stages  with  sodium  nitrate  either  in 
solution  or  in  the  solid  state,  at  the  rate  of  320  lb. 
per  acre.  Applied  at  the  early  stages  of  growth, 
when  the  plants  were  about  2  ins.  high,  the 
nitrate  stimulated  vegetative  growth  and  increased 
the  yield.  Applied  at  the  time  of  "  heading," 
it  improved  the  quality  of  the  grain  as  regards 
colour  and  protein-content,  without  affecting  the 
vegetative  growth.  Application  at  the  "  milk 
stage  "  had  no  effect  on  the  yield,  quality,  or  pro- 
tein-content of  the  grain.  The  same  results  were 
obtained  whether  the  nitrate  was  applied  in  the 
solid  state  or  in  solution,  except  in  the  case  of 
early  application,  the  solution  then  giving  higher 
yields  than  the  solid,  no  doubt  owing  to  b(  tter 
distribution  in  the  soil.  The  experiments  con- 
firmed the  inverse  relation  between  nitrogen- 
content  and  yellow  colour  of  the  grain  ;  potassium 
chloride  alone  appears  to  increase  this  colour, 
but  does  not  affect  either  the  vegetative  growth 
or  the  chemical  composition  of  the  grain. — J.  H.  L. 
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<  >uli :    Effect  of  fertilisers  on  the  protem-conleni  0/ 
l(.    W.   Thatcher  and   A.   c.   Arny.     .1. 
Amer.   800.    Agron.,    1017,   9,  3  I  I     348.     Hull. 
Agric.  Int.  II..   [018,  9,   L53  -156. 

Field  experiments  at  the  Minnesota  Agric.  Exp. 
Station,  with  oate  rows  in  a  3-year  rotation  of 
oats,  clover,  and  maize,  indicated  that  nitrogenous 
fertilisers,  and  especially  sodium  nitrate,  increase 
tli^  protein-content  of  tin-  grain.  Potassium 
chloride  appears  to  have  a  slight  effect  in  tin' 
opposite  sense,  whilst  phosphate  fertilisers  do  not 
materially  affect  the  nitrogen-content.  The 
average  protein-contents  of  the  oats  (dry  substance) 
1  esponding  to  the  different  fertiliser  t  reatments, 
ranged  from  13-4%  with  potassium  chloride,  to 
15-24%  with  n  "complete     commercial  fertiliser. 

—J.  II.  L. 

Nitrogen  distribution  of  fibrin  hydrolyaed  in  the 
presence  m  ferric  chloride.  Morrow  and  Fetzer. 
Bee  XIX a. 

X icoti lie- i><i ratlin    emulsion.        Lees.     See      XTXn. 

Patents. 

Fertilieers ;    Production  of  .     P.  Becquevort. 

lx>ndon.      Eng.    Pat.     111.277,    Oct.    30,    1917. 
(Appl.  No.  16,812  of  11U7.) 

'I'm:  calcium  carbonate  occurring  in  natural 
phosphates  is  converted  into  caleiuni  ehloro- 
ferrite,  CaCl„CaO,Fe,Of,  which  is  not  attacked 
by    the    acids    present     in    soils.      The    phosphate 

i^  ground  and  tor  every  Km  parts  01  calcium 
carbonate  present  there  are  added  ill  parts  of 
calcium  chloride  and    160  parts  of  ferric  oxide; 

the  mixture  is  formed  into  briquettes,  then  heated 

at   1000    C,  cooled,  and  ground.— W.  P.  S. 

Phoephatic  and  nitrogenous  fertiliser  ;  Process  of 
nml.  mil  ,1  mixed  — .  R.  F.  Gardiner,  Claren- 
don.   Va.     0.8.    Pat.    1,258,106,    Mar.   5,    1018. 

Hate  ol'  appl..   An-,   Ii.    1017.       Dedicated   to  the 

public. 
Apatite  is  ground  to  pass  any  mesh  between  60 

and  200,  then  heated  at  about  000'  < '.  and  fused 
with  ammonium  sulphate  and  its  dissociation  pro- 
ducts.   -W.  P.  s. 
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Cane  sutjar ;     The.  deterioration    of   row  :    A 

problem    in   food   conservation.     C.   A.    Browne. 
J.  Ind.  Eng.  Ohem.,  1018,  10,  178—190. 

The  deterioration  of  raw  and  semi-refined  cane 
sugars  during  storage,  under  the  action  of  micro- 
organisms, has  heen  recognised  to  depend  on 
the  relation  between  the  moisture  and  the  non- 
SUCrose  present  in  the  sample.  This  relation  has 
heen  formulated  by  the  Colonial  Sugar  Refining 
Co.  of  Australia,  according  to  the  rule  t  hat  in  sugar 
intended  for  storage  the  percentage  of  moisture 

must  not  exceed  half  that  of  the  non-sucrose. 
In  other  words,   if   W   =  the   moisture   and   S   the 

sucrose,  the  "  factor  of  safety  "  ,   must  not 

exceed   0-333.      The  author  confirms  the  general 

validity  of  this  rule,  with  the  i [iflcation  that 

for  sugars   of  the  Cuban   and   Porto   Etican  type. 

the-  factor  of  alely  must  not  exceed  0-30. 
In  cold  weather,  if  the  tempera!  lire  does  not  exceed 
20  C  no  deterioration  will  take  place,  but  it  will 
start  again  when  the  warm  Season  sets  in.  Sugar 
deteriorating  in  warehouse  may  lose  moisture 
simultaneously  with  sucrose,  and  t  lie  ai  I  ion  may  he 
concealed  for  this  reason.     Cases  in  which  the  sugars 

deteriorate  in  spite  of  a  low  factor  of  safety  are 
most  frequently  explainable  by  an  uneven  distri- 
bution  of   the   moisture,   either   by   the   mixing  of 


different  batches  or  bj  migration  of  moisture  due  to 
sweating,  The  danger  of  Lagging  sugar  direct 
In  mi  the  centrifugals  has  long  heen  recognised. 
Certain     corollaries    follow    from     the     "  factor    of 

safety"  rule.  For  instance,  slight  fluctuations 
in  moist  ii  i  e  content  will  have  a  far  greater  influence 
on  high-grade  sugars  than  on  low-grade  products. 

This  is  confirmed  by  practical  experience  in  the 
storage  of  high-grade  raw  sugars  and  moist  refined 

sugars;     ii    has   even    been  found   advantageous 

to  wash  the  sugars  in  the  centrifugals  with  molasses 
instead    of    with    water.      In    the   case   of   samples 

stored  in  closed   hottles,  the  factor      ^      will  fall 

100— s 
as  deterioration  proceeds,  until  a  limit  is  readied 
wluic  the  sugar  is  stable.  In  such  cases  it  has 
been  found  that  the  limit  factor  is  nearer  0-25 
than  (Ki,  owing  to  a  residual  inverting  power 
after  mutiplication  of  the  organisms  has  ceased. 
Thus  a  sugar  which  has  heen  in  active  deteriora- 
tion soon  after  manufacture  may  arrive  at  its 
destination  with  a  safety  factor  below  0  3,  hut 
still  he  liable  to  further  deterioration.  In  over 
00%  of  the  cases  investigated,  deterioration  fol- 
lows the  normal  course,  in  which  polarisation  and 
sucrose  diminish  and  invert  sugar  increases  until 
the  limit  of  deterioration  is  reached,  the  per- 
centage of  moisture  remaining  practically  con- 
stant. Abnormal  fermentations,  however,  are 
met  with  ;  in  some  cases  there  is  an  increase  in 
polarisation,  which  is  explained  by  the  fermenta- 
tion of  lavulose.  this  heing  shown  by  abnormal 
derget  values  for  sucrose,  lower  than  the  direct 
polarisation.  In  such  cases,  also,  an  increase  in 
moisture  or  other  volatile  matter  is  frequently 
ohserved.  In  deterioration  in  closed  bottles  an 
odour  of  alcohols  and  esters  is  usually  perceptible  ; 
I  lie  principal  product  of  the  fermentation  is  carbon 
dioxide.  Cases  are  on  record  of  spontaneous 
combustion  of  sugar  cargoes  under  certain  im- 
perfectly understood  conditions.  The  author 
has  made  a  bacteriological  study  of  the  micro- 
organisms found  in  raw  cane  sugars  ;  some  of 
these  are  harmless  towards  sucrose,  others  are 
destructive.  The  destruction  of  sucrose  in 
deteriorated  sugar  is  not  due  to  any  single  organism 
or  class  of  organisms  ;  moulds  and  budding  fungi 
are  to  be  looked  for,  as  well  as  bacteria.  The 
organisms  which  cause  the  inversion  of  sucrose 
in  raw  sugars  are  unable  to  thrive  in  saturated 
solutions  ;  the  washing  of  raw  sugars  in  the 
centrifugals,  by  diluting  the  films  of  saturated 
syrup  to  a  point  where  inverting  organisms  can 
thrive,  must  be  regarded  as  a  leading  cause  of 
deterioration.  Oneof  the  most  fertile  sources  of  in- 
fection is  the  water  coming  from  the  cooling  tower, 
employed  for  cooling  the  warm  condensation 
waters  from  the  factory.  This  water  frequently 
contains  sugar  and  is  highly  favourable  to  the 
growth  of  micro-organisms.  The  use  of  this 
water  in  the  centrifugals  or  the  access  of  spray 
from  the  cooling  tower  to  the  sugar  warehouse  is 
eei  tain  to  cause  trouble.  To  prevent  the  deterior- 
ation of  sugar,  methodical  care  and  cleanliness  in 
manufacture  anil  storage,  systematic  drying  of  the 
manufactured  sugar,  clean  and  dry  warehouses 
w  it  h  good  ventilation  in  dry  weather  and  exclusion 
of  moisture  in  wet  weather,  are  the  principal  points 
for  attention. — J.  F.  B. 

Sugar     reagents  ;    ('upper-phosphate     mixtures     as 

.     A     qualitative    test    and    a    quantitative 

titration  method  tor  smiar  [dextrose]  in  urine. 
().  Folin  and  YV.  S.  .McEllroy.  J.  Biol.  Chem., 
1018,  33,  513—510. 

Tin:  quantitative  reagents  proposed  for  the 
est  niation  of  dextrose  m  urine  are  a  solution 
containing  00  grins,  of  crystallised  copper  sulphate 
and  1  c.c.  of  concentrated  sulphuric  acid  per  litre, 
and     a     dry    mixture    containing     100    grms.    of 
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crystallised  disodium  hydrogenT  phosphate,  60 
grms  of  dry  sodium  carbonate,  and  30  grms.  of 
sodium  or  potassium  thiocyanate.  To  carry  out 
an  estimation,  5  c.c.  of  the  copper  solution  and 
4  to  5  grms.  of  the  powder  are  boiled  in  a  test- 
tube  and  the  urine  run  in,  a  few  drops  at  a  time, 
from  a  burette  with  a  capillary  tubeattached, until 
the  solution  is  colourless.  5  c.c.  of  the  copper 
solution  is  equivalent  to  25  mgrms.  of  dextrose 
(a'so  to  45  mgrms.  of  anhydrous  maltose  or  40-4 
mgrms.  of  anhydrous  lactose).  (See  also  p.  278  A, 
and  J.  Chem   Soc,  May,  1918.)— H.  W.  B. 

Sugar  ;  Note  on  Cammidgc's  method  for  the  estima- 
tion of  [reducing] .     R.  W.  Garrow.   Phann, 


.     H.  Stout.     Pharm. 
J.,  1918,  100,  147. 

The  specification  for  honey  in  the  British  Pharma- 
copoeia of  1914  reads  :— "  Ash  not  more  than 
0-25  °0  ;  solution  of  the  ash  in  water  is  not  alkaline 
to  litmus."  In  Squires'  "  Companion  to  the 
B.P."  (1916),  it  is  pointed  out  that  the  requirement 
of  a  non-alkaline  ash  is  evidently  an  error  and  is 
likely  to  exclude  genuine  honey  while  favouring 
an  article  prepared  with  starch  or  invert  sugar. 
This  view  is  confirmed  by  the  author,  who  has 
examined  several  samples  of  honey  of  Cuban, 
Californian,  Irish,  and  Scotch  origin,  showing 
ash  contents  of  01 — 014%,  and  the  solutions  of 
the  ash  in  all  cases  were  alkaline  to  litmus. — J.F.B. 
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Beverages  ;  Non-alcoholic  carbonated  - 


:  sanitary 


condition  and  composition.  R.  M.  Allen,  J.  O. 
La  Bach,  W.  R.  Pinnell,  and  L.  A.  Brown. 
Kentuckv  Agric.  Exp.  Stat.,  Bull.  No.  192, 
June,  1915.     Pp.  65. 

A  report  on  the  inspection  of  about  70  factories  i 
producing  non-alcoholic  beverages,  with  the 
results  of  chemical  and  bacteriological  examination 
of  the  raw  materials  and  products.  Bacterial 
counts  of  the  waters  used  and  of  the  bottled 
beverages,  showed  that  carbonation  greatlv  reduces 
the  number  of  bacteria,  but  is  not  'of  itself  ' 
sufficient  protection  against  contaminated  water 
OP  insanitary  conditions  of  manufacture.  The  chief 
sources  of  infection  were  the  waters  used,  and  the 


J.,  1918,  100,  148. 

Cammtbge  has  described  a  modification  of  Scales' 
method  (tibia  J.,  1915,  1264)  for  the  volumetric 
determination  of  cupric-reducing  sugars  in  urine, 
blood,  and  other  physiological  liquids.  Instead 
of  Fehling's  solution,  a  modified  Benedict  solution 
is  employed,  containing  200  grms.  of  sodium 
citrate,  100  of  dry  sodium  carbonate,  10  of  sodium 
bicarbonate,  and  21  of  crystallised  copper  sulphate 
in  1000  c.c.  After  the  reduction,  hydrocldoric 
acid  is  added  to  dissolve  the  cuprous  oxide  :  car- 
bon dioxide  is  thus  liberated  and  protects  the 
cuprous  chloride  against  atmospheric  oxidation. 
The  cuprous  chloride  is  added  to  a  known  excess 
of  standard  iodine  solution  and  the  excess  of 
iodine  is  titrated  back  with  thiosulphate.  Each 
c.c.  of  A/10  iodine  is  equivalent  to  00033  grm.  of  ; 
dextrose.  Up  to  the  point  when  the  blue  iodo- 
starch  colour  is  discharged,  the  solution  is 
perfectly  transparent,  but  immediately  after  the 
fiist  end-point  is  reached  a  slight  opalescence 
begins  to  appear,  increasing  to  a  white  pre- 
cipitate of  cuprous  iodide,  and  the  blue  colour 
returns.  The  first  discharge  of  the  blue  colour 
should  therefore  be  taken  as  the  end-point,  and 
the  titration  should  be  done  as  rapidlv  as  possible. 

—J.  F.  B. 


Honey  ;   The  ash  test  for  ■ 


bottles,  the  latter  having  in  many  cases  been  very 
imperfectly  cleansed  before  use.  For  the  detection 
of  bacteria  of  the  B.  coli  group  direct  plating  on 
Endo  fuchsin  medium  (nutrient  agar  with  lactose, 
fuehsin,  and  sodium  sulphite  added  when  ready 
for  use)  was  found  a  very  trustworthy  presumptive 
test,  the  plates  being  incubated  for  24  hours  at 
37°  C  ;  the  only  disadvantage  is  that  considerable 
care  and  experience  is  required  in  the  preparation 
of  the  medium  to  obtain  uniform  results.  Most 
of  the  beverages  investigated  consisted  of  car- 
bonated water  sweetened,  flavoured,  and  coloured 
in  imitation  of  a  fruit.  For  the  flavour  of  strawberry, 
!  raspberry,  banana,  and  pineapple,  mixtures  of 
synthetic  esters  are  invariably  used,  and  as  the 
true  extracts  of  lemon,  lime,  and  orange  are  only 
slightly  soluble  in  water,  terpeneless  extracts  and 
imitation  flavours  are  largely  used  in  these  cases 
also.  Owing  to  the  slight  solubility  of  oil  of 
ginger,  ginger  ales  are  generally  fortified  with 
capsicum,  which  gives  the  desired  pungency  and 
is  cheaper.  A  few  non-alcoholic  beverages  contain 
actual  grape  juice,  apple  juice,  or  other  fruit  juice, 
but  in  most  cases  synthetic  flavouring  matters 
are  used.  Those  having  a  vanilla  flavour  usually 
contain  synthetic  vanillin  and  coumarin.  Caffeine 
is  a  constituent  of  another  class  of  beverages,  e.g., 
those  of  the  cola  type,  made  from  certain  vegetable 
extracts  diluted  with  carbonated  water  ;  in  25 
products  of  this  class  the  proportion  of  caffeine 
ranged  from  0"012  to  0-268  grm.  per  100  c.c, 
which  is  considerably  less  than  that  present  in  tea 
or  coffee.  Beverages  of  this  class  have  usually  a 
naturally  dark  colour  ;  ginger  ales,  root  beers, 
etc.,  are  coloured  with  caramel,  whilst  aniline 
dyes  are  generally  employed  for  the  beverages 
of  brighter  colours.  Saccharin  and  benzoic  acid 
were  found  in  a  number  of  the  products  and 
saponin  in  one  of  the  concentrated  foaming 
ingredients. — J.  H.  L. 

Wines  ;     Methods  for  determin  ing  the  adulteration 

of .     U.    Pratolongo.     Staz.     Sper.    Agrar. 

Ital.,   1917,   1,  315—364.     Bull.   Agric.   Intell., 
1918,  9,  109—111. 

Various  empirical  rules  have  been  suggested, 
by  Gauthier,  Halphen,  Blarez,  Roos,  and  others, 
for  discriminating  between  natural  and  adulterated 
wines,  on  the  basis  of  the  relation  between  alcohol- 
content  and  acidity.  A  study  of  the  analytical 
data  for  560  Italian  wines  showed  that  all  these 
rules  are  subject  to  numerous  exceptions.  That 
of  Blarez  appears  to  be  the  most  useful,  and  is 
recommended  in  a  modified  form  for  the  detection 
of  adulteration.  For  this  purpose  the  author 
divides  natural  Italian  wines  into  two  categories, 
viz.,  those  of  "  normal  "  and  those  of  "  abnormal  " 
composition,  and  gives  for  each  a  table  showing 
the  minimum  permissible  acidity  for  various 
alcohol-contents.  He  proposes  that  wines  of  the 
second  category  (which  constituted  about  10  %  of 
the  total  number  of  wines  studied)  should  be  sold 
only  with  a  declaration  of  origin  which  would 
justify  their  "  abnormal  "  composition.  All  wines 
sold  without  such  a  declaration  should  be  regarded 
as  adulterated  unless  conforming  with  the  table 
for  those  of  "normal"  composition. — J.  H.  L. 


Wines  ;      Presence   of  copper   in   white  ■ 


Carles.     Ann.   Falsif.,    1918,     11,  43—48. 


P. 


The  presence  of  traces  of  copper  (equivalent  to 
0015  grm.  of  crystallised  copper  sulphate  per 
litre)  has  been  detected  in  certain  white  wines. 
These  wines  gradually  become  turbid  when  bottled, 
but  the  turbidity  disappears  if  the  wine  is  kept 
in  an  uncorked  bottle  for  some  time  ;  it  reappears 
when  the  bottle  is  again  corked.  If  the  turbid 
wine  is  centrifuged,  a  red  sediment  of  cuprous 
oxide  is  obtained. — W.  P.  S. 
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Cider;      Contribution   to  the  study  of  the  alcohols 

of .     E.     Kavser.     Hull.     hoc.     Agrio.     de 

Pr«iice,  in  17,  321  :t2:i.  Hull.  Agrio.  Intell., 
1918,  9,  989—241.  (See  also  this  J.,  1017, 
808,  S»02.) 

Three  portions  of  sterilised  apple  must  were 
■prinkliil  with  a  strong  yeast  and  an  apiculated 
eider  yeasl  and  allowed  CO  ferment  for  three  and  a 
half  months  at  4°— 12CC.  ( Ine  portion  was  thin 
decanted  from  the  yeast  deposit  into  a  seeond 
sterile  tlask.  the  BOCOnd  was  similarly  decanted  into 
a  llask  containing  anothei  yeast  which  had  already 
Fermented  similar  must,  whilst  the  third  was  left 
undisturbed.  Alter  a  further  period  of  2£  months 
(March — June)  the  ciders  and  the  alcoholic 
distillates  therefrom  were  analysed.  The  results 
showed  that  decantat ion  before  the  secondary 
fermentation  increased  the  production  of  alde- 
hydes and  higher  alcohols,  probably  owing  to 
aeration.  The  quantity  of  higher  alcohols  plus 
esters  was  greatest  in  the  cider  which  had  been 
decanted  on  to  a  new  yeast,  whilst  the  volatile 
acidity  was  highest  in  the  sample  which  had  been 
decanted  into  a  clean  flask.  Although  the  par- 
ticular kind  of  yeast  employed  is  probably  a  very 
important  factor,  the  results  show  that  cider  for 
drinking  and  cider  for  distilling  require  different 
treatment. — J.  II.  L. 


Hnrst -chestnuts  ;     Use  of 


for  the  production  of 


ulcohol.  Kavser.  Feuille  d'lnform.  du  Minist. 
de  l'Agric,  (France),  1SU7,  22,  10.  Bull.  Agric. 
Intel].,  1918,  9,  111—112. 

FERMENTATION  experiments  indicated  that  100 
kilos,  of  dry  horse-chestnuts  (value  12s.  8d.  in 
France)  will  yield  27 — 2s;  litres  of  alcohol,  which, 
though  lower  than  the  yield  obtainable  from 
maize,   would   warrant  their  industrial   use  under 

&  resent  conditions  (cp.  this  J.,  Goris,  1917,  1107  ; 
aker  and  llulton,  1917,  1285).  They  contain 
about  0-5  %  of  potassium  and  015%  of  phosphoric 
acid,  both  of  which  are  indispensable  yeast  foods. 

—J.  H.  L. 


Acortts  ;    Utilisation  of 


by  alcoholic  fermenta- 
tion. Kavser.  Feuille  d'lnform.  du  Minist.  de 
l'Agric.  (France),  1917,  22,  9—10.  Bull.  Agric. 
Intell.,  1918,  9,  112. 

Acorns  from  three  varieties  of  oak  (pedunculate, 
sessile,  and  holm)  found  in  the  Mediterranean 
district,  were  freed  from  their  cups,  cut  into  small 
pieces  and  heated  at  120" — 122°  C.  for  half  an  hour 
with  2 — 3  times  their  weight  of  water  containing 
2-5%  of  hydrochloric  or  1%  of  sulphuric  acid. 
The  residual  solid  matter  was  separated  from  the 
liquid  and  completely  exhausted  by  crushing  and 
washing  with  hot  water  ;  and  the  extract,  after 
partial  neutralisation  with  potash,  was  seeded 
with  grain  yeast  or  cider  yeast.  Fermentation 
commenced  in  24  hours,  or  sooner  after  addition 
of  1- — 2  parts  per  thousand  of  sweet  rye  extract. 
Dilution  of  the  liquid  also  accelerated  fermenta- 
tion, owing  to  the  fact  that  acorns  contain  con- 
siderable amounts  of  tannin  which  retards  fer- 
mentation. The  yield  of  alcohol  varied,  according 
to  the  variety  of  plant,  the  degree  of  ripeness,  and, 
above  all,  the  dilution  of  the  extract,  from  8-58 
to  20- 16  litres  per  100  kilos,  of  whole  acorns  (dried), 
or  from  28  to  31  litres  per  100  kilos,  of  dried 
kernels.  (See  also  Baker  and  Hulton,  this  J., 
1917,    1285.)— J.  H.  L. 

Yeast  manufacture  ;   The  amino  nitrogen  in  pressed 

.     K.     Schweizer.      Schweiz.    Chem.-Zeit., 

1918,  2,  26—28. 
SoERENSEN's  formaldehyde  titration  method  (this 
J.,  1908,  135)  may  be  usefully  applied  in  the 
analysis  of  the  mashes  for  the  manufacture  of 
pressed  yeast  by  the  aeration  process.  Ten  c.c. 
of  filtered  mash  or  sweet  wort  is  neutralised  with 
A'/ 10   sodium   hydroxide  to  a  standard   pink  in 


presence  of  6  drops  of  1%  phenolphthalein  solu- 
tion ;  5  c.c.  of  commercial  formaldehyde,  similarly 
neutralised,  is  added,  aud  the  acidity  of  the 
amino-acids  then  determined  by  titration.  Results 
of  several  determinations  of  amino-acids  in  pure 
grain  mashes  and  part  grain,  part  molasses  mashes 
would  appear  to  indicate  that  the  concentration 
of  amino  nitrogen  approximates  to  an  equi- 
librium, corresponding  to  about  0-018%,  irrespec- 
tive of  the  quantity  of  total  nitrogen  present 
during  the  mashing  process.  Determinations 
of  the  amino-acids,  total  acidity,  and  density  of 
the  worts  showed  that  a  good  proteolysis  does  not 
necessarily  correspond  with  a  good  acidification 
and  saccharification.  Soerensen's  titration  method 
is  also  applicable  to  the  so-called  mineralised 
worts  to  which  nitrogen  is  added  in  the  form  of 
ammonium  salts.  The  titration  of  ammonium 
sulphate  may  be  made  with  sufficient  accuracy 
between  the  limits  of  0-5 — 5-0%  concentration. 

—J.  F.  B. 

Yeast-nucleic   acid ;    Preparation  of 


.  E.  J. 
Baumann.  Proc.  Amer.  Soc.  Biol.  Chem., 
Dec,  1917,  xiv — xv.  J.  Biol.  Chem.,  March, 
1918. 

FRESH  brewer's  yeast  is  diluted  with  water,  and 
the  nucleic  acid  is  obtained  from  the  nucleo-protein 
by  treatment  with  a  concentrated  solution  of 
sodium  hydroxide  (100  grins,  of  alkali  per  kilo,  of 
yeast ).  The  proteins  are  removed  by  precipitation 
with  acetic  acid,  after  partial  neutralisation  with 
hydrochloric  acid,  and  the  nucleic  acid  obtained 
from  the  filtrate  as  the  insoluble  magnesium  salt 
by  the  addition  of  magnesium  sulphate  and 
hydrochloric  acid.  The  yield  is  4  to  7-5  grms.  per 
kilo,  of  yeast.     (See  also  J.  Chem.  Hoc,  May,  1918.) 

— H.  W.  B. 

Yeast-nucleic     acid;.     Structure     of    .     III. 

Ammonia  hydrolysis.     P.  A.   Levene.     J.   Biol. 
Chem.,  1918,  33,  425—428. 

The  occurrence  of  uridine-phosphoric  acid  among 
the  products  of  hydrolysis  of  yeast-nucleic  acid 
by  dilute  ammonia  at  115°  C.  confirms  the  view 
according  to  which  yeast-nucleic  acid  is  con- 
structed of  four  mono-nucleotides  containing 
guanine,  uracil,  cytosine,  and  adenine  respectively. 

— H.  W.  B. 
Optical    method    for    determination    of    malic    and 

tartaric  acids  in  the  same  solution.      Willaman. 

See  XXIII. 

Patents. 

Evaporating  apparatus  [for  alcohol],  C.  R.  Harris, 

Los    Angeles,    Cal.      U.S.    Pats,  (a)    1,258,502 

and  (b)  1,258,563,  Mar.  5,  1918.  Date  of  appl., 
May  4,  1917. 

(a)  An  evaporating  apparatus  for  liquids,  e.g., 
alcohol,  comprises  an  evaporating  vessel  having  a 
central  horizontal  perforated  diaphragm,  and  an 
outlet  at  its  upper  end.  The  outlet  conduit 
consists  of  a  series  of  tubes  oppositely  inclined 
alternately,  having  their  ends  connected  by  short 
vertical  tubes,  thus  forming  a  zigzag  conduit. 
The  inclined  portions  are  filled  with  fibrous, 
porous,  or  granular  material  to  retain  entrained 
water,  the  vertical  connecting  pipes  being  empty. 
The  water  returns  to  the  evaporator  by  gravity. 
(B)  The  evaporating  vessel  is  provided  with  an 
inlet  and  outlet  for  liquid  at  its  lower  end,  and  in 
its  upper  part  with  radial  arms  supported  centrally 
and  carrying  vertical  evaporating  surfaces.  A 
slightly  domed  baffle-plate  is  arranged  between 
the  top  of  the  evaporating  surfaces  and  the  cover 
of  the  vessel,  and  a  zigzag  discharge  pipe  is  con- 
nected centrally  in  the  cover.  The  baffle-plate 
is  of  greater  diameter  than  the  set  of  evaporating 
surfaces,  so  that  any  condensed  liquid  falling  from 
the  outlet  pipe  is  directed  beyond  the  evaporating 
surfaces.— W.  F.  F. 
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Mali  product.     U.S.  Pat.   1,256,634.     See  XIXa. 

Method   of  manufacturing   grape-hiltx.     U.S.    Pat. 
1,258,627.     See  XIXa. 


XIXa.— FOODS. 

Dried    milks  ;     Inquiry    as    to  — with   special 

reference  to  their  use  in  infant  feeding.  F.  J.  H. 
Coutts.  Report  to  the  Local  Government 
Board.     Food  Reports,  No.  24,  1918,  1 — 137. 

The  report  deals  with  the  history,  methods  of 
preparation,  and  distribution  of  dried  milk,  its 
physical  and  chemical  characters,  its  bacteriology, 
and  more  particularly  its  use  in  infant  feeding.  It 
is  considered  that  dried  milk  is  a  valuable  food 
and  one  which  possesses  certain  special  advan- 
tages ;  it  is  easy  to  transport,  keeps  for  a  reason- 
able period  of  time  without  developing  an  un- 
pleasant flavour,  and  is  economical.  Dried  milk 
is  not  germ-free,  but  the  number  of  bacteria  present 
is  relatively  very  small  as  compared  with  ordinary 
milk,  especially  in  those  varieties  of  dried  milk 
which  have  been  prepared  by  passing  milk  over 
rollers  heated  above  100°  C.  ;  there  is  no  tendency 
towards  multiplication  of  the  number  of  bacteria 
when  the  milk  is  kept.  The  pathogenic  bacteria 
which  may  have  been  contained  in  the  original 
rni!k  are  either  destroyed  or  reduced  in  number 
and  rendered  less  virulent  by  the  drying  process. 
Dried  milk  prepared  from  a  mixture  of  separated 
milk  and  an  emulsion  of  some  vegetable  oil  such 
as  cottonseed  oil.  forms  a  suitable  food  for  some 
infants  but  not  for  all. — W.  P.  S. 

Dried  milk ;     Some   investigations   bearing  on   the 

nutritive  value   of  .     G.   WinfieUL     Report 

to  the  Local  Government  Board.  Food  Reports, 
No.  24,  1918,  139—156. 

As  a  result  of  comparative  feeding  tests  on  infants, 
it  is  concluded  that  cows'  milk  during  the  process 
of  desiccation  loses  none  of  the  characters  which 
are  necessary  for  the  support  of  normal  growth 
in  children.  Experiments  with  rats  proved  that 
dried  milk  used  as  a  sole  food  is  capable  of  main- 
taining an  animal  in  good  health. — W.  P.  S. 


Milk  powders  ;   Examination  of  ■ 


at  the  Govern- 


ment Laboratory.  J.  J.  Dobbie.  Report  to  the 
Local  Government  Board,  Food  Reports,  No. 
24,  1918,  157—184. 

Twenty-six  samples  of  dried  milk  prepared  from 
whole  ini'k  contained  : — Moisture,  P85  to  610  ; 
fat,  22-58  to  31-28  ;  proteins,  2227  to  2650  ; 
hydrated  lactose,  33-26  to  41-39  ;  ash,  5-44  to 
7-58%.  Seven  of  these  samples  contained  sucrose 
in  quantity  varying  from  a  trace  to  2-94%.  Fifty 
samples  prepared  from  skimmed  milk  contained 
from  0-67  to  340%  of  fat,  whilst  seven  other 
samples  examined  had  been  made  from  partially 
skimmed  or  impoverished  milk.  A  few  of  these 
samples  were  described  as  "  half -cream  milk 
powder,"  but  they  had  been  prepared  from  mi  k 
deprived  of  56  to  84%  of  its  fat.  In  some  cases 
the  quantity  of  ash  present  was  higher  than  the 
normal  amount  due  to  the  presence  of  very  small 
quantities  of  such  added  substances  as  sodium 
bicarbonate,  alkali  phosphate,  and  calcium  oxide 
combined  with  sugar.  There  was  no  evidence  of 
the  presence  of  foreign  fats,  but  two  of  the  powders 
contained  boric  acid  and  five  salicylic  acid.  With 
the  exception  of  one  sample,  which  contained 
annatto.  all  the  milk  powders  were  free  from 
artificial  colouring  matters.  Three  of  the  samples 
contained  008,  0-10,  and  019%.  respectively, 
of  dirt,  which  consisted  of  sand,  sawdust,  vegetable 
fibres,  charred  organic  substance,  etc.  ;  only 
two  samples  were  quite  free  from  insoluble  foreign 


matter.  Minute  traces  of  copper  were  present 
in  eleven  of  the  samples.  Five  samples  other  than 
dried  milk  were  also  examined  ;  these  consisted 
of  milk  powder  sweetened  with  sucrose  (39-7%)  ; 
milk  powder  containing  added  lactose  (6-5%  ;  this 
sample  was  stated  on  the  label  to  contain  added 
sodium  citrate,  but  the  quantity  of  citric  acid 
present  did  not  exceed  that  found  in  normal 
milk)  ;  lactose  (98-4%),  and  two  protein  prepara- 
tions (76-17  and  7505%  of  proteins,  respectively). 

— W.  P.  S." 

Milk  ;  Estimation  of  lactose  in .   O.  Folin  and 

W.  Denis.  J.  Biol.  Chem.,  1918,  33,  521—524. 
Titration  method  :  By  employing  the  reagent  and 
apparatus  described  for  the  estimation  of  dextrose 
in  urine  (see  page  275  a),  the  lactose  in  milk  may 
be  determined  without  previously  removing  either 
the  protein  or  the  fat  from  the  milk.  It  is  advisable 
to  dilute  the  milk  1  :  4  (25  c.c.  in  a  100  c.c.  flask) 
for  cow's  milk  and  1:5  (5  c.c.  in  a  25  c.c.  flask) 
for  human  milk.  The  titration  is  made  as  follows : — 
2-8  to  3-4  c.c.  of  the  diluted  milk  (that  is,  nearly 
the  full  amount  expected),  5  c.c.  of  the  copper 
sulphate  solution,  4  to  5  grms.  of  the  dry  salt 
mixture,  and  a  pebble  (to  prevent  bumping)  are 
introduced  into  a  large  test-tube,  shaken,  and 
boiled  gently  for  4  minutes.  Then  a  few  drops  more 
of  the  diluted  milk  are  added,  and  the  mixture 
boiled  again,  the  addition  of  the  diluted  milk 
being  continued,  boiling  for  1  minute  after  each 
addition,  until  the  liquid  is  just  colourless.  The 
total  boiling  period  should  be  5  to  7  minutes. 
The  volume  of  diluted  milk  required  to  bring  about 
complete  decolorisation  contains  40-4  mgrms.  of 
lactose. 

Colorimetric  method  :  This  is  a  modification  of  Dehn 
and  Hartman's  method  (this  J.,  1914,  271).  A 
100  c.c.  volumetric  flask  is  half  filled  with  saturated 
picric  acid  solution  and  then  2  c.c.  (accurately 
measured)  of  the  milk  is  added.  The  volume 
is  brought  to  100  c.c.  with  saturated  picric  acid 
solution  and  the  flask  is  then  shaken  and  the 
contents  filtered.  5  c.c.  of  the  filtrate  is  trans- 
ferred to  another  100  c.c.  flask,  15  c.c.  of  saturated 
picric  acid  solution  and  3  c.c.  of  20%  sodium 
carbonate  solution  are  added,  and  the  mixture 
heated  in  a  boiling  water  bath  for  15  minutes 
After  cooling,  the  liquid  is  diluted  to  100  c.c. 
The  colour  is  then  compared  with  a  similar  solution 
prepared  at  the  same  time  from  20  c.c.  of  a  standard 
0025%  solution  of  lactose  in  saturated  picric 
acid  solution  and  3  c.c.  of  sodium  carbonate 
solution,  subsequently  diluted  to  100  c.c.  Accurate 
results  are  obtained  only  when  the  standard 
and  unknown  solutions  are  heated  simultaneously 
and  the  colour  values  of  the  two  solutions  do  not 
differ  by  more  than  20%.  For  use  with  human 
milk,  a  second  standard  containing  0035  %  of 
lactose  in  saturated  picric  acid  solution  is  re- 
commended.— H.  W.  B. 

Butyromeiers ;  Graduation  and  calibration  of 
Gerber  new  milk  — ■ — .  F.  E.  Day  and  M. 
Grimes.  Analyst,  1918,  43,  123—131. 
The  volume  of  a  1%  scale  division  on  the  tube 
should  be  0-1240  c.c.  ;  the  capacity  of  the  body  of 
the  tube,  from  the  body  end  of  the  scale  to  the  inner 
end  of  the  neck,  should  be  20-5  to  2T5  c.c,  and  the 
milk  pipette  should  deliver  11  grms.  of  water  at 
15°  C.,  equivalent  to  1P18  to  11-30  grms.  of  milk. 
The  correct  temperature  for  reading  the  volume 
of  the  fat  in  a  determination  is  about  55°  C. 

— W.  P.  S. 

Condensed   milk ;       Determination    of    the   acidity 

of .     M.    Dugardin.     Ann.    Chim.    Analyt., 

1918,  23,  83—84. 

Ten  grms.  of  the  sample  is  diluted  with  25  c.c. 

of  water  free  from  carbon  dioxide  and  the  solution 
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is  titrat.il   with    V    lit  sodium  hydroxide  solution. 

using  phenolphthalein  u  indicator.  Wholesome 
condensed  milk,  whether  sweetened,  unsweetened, 
or  skimmed,  dor-:  not  contain  more  than  0-5% 
of  acidity,  calculate  1  as  lactic  arid.     W.  P.  s. 


Wheat  flour;    Non-protein  nitrogen  in 

Blish.     .1.  Biol.  Chem.,  1918,  33,*55l 


.     M. 
-559. 


sal  is- 


The  ordinary  protein  precipitants  do  not 
r.ntoiih  remove  gliidin  and  th.'  other  vegetable 
proteins  from  an  aqueous  extract  of  wheat  Hour. 
For  the  estimation  of  non-protein  nitrogen  in 
Bom  the  author  recommends  the  preparation  of  an 
extract  obtained  by  shaking  20  grins,  of  flour 
with  100  cc.  of  water  for  -  hour-  and  then  filtering 
through  paper.  Tin-  proteins  arc  precipitated 
bj  beating  Hut  c.c.  of  the  extract  in  a  200  c.c. 
flask  witli  •_'.">  c.c.  of  .V  in  sodium  hydroxide 
followed  in  27  c.c.  of  .V  in  copper  sulphate 
solution,  shaking  vigorously  until  the  precipitate 
settles  rapidly,  making  up  to  the  mark,  filtering, 
and   estimating  the  nitrogen  in    ion  c.c.  of  the 

Oil  rate  by  Kjeldalil's  method.  A  poit  ion  of  the 
filtrate  may  also  be  concentrated  to  1  20th  of  its 
volume  and  tin'  amino-nit  rogen  estimated  by 
Van  Nlyke's  method.  Wheat  Hour  contains  about 
0-030%  of  non-protein  nitrogen,  of  which  about 
0-002%  consists  of  a-amino-mtrogen  and  0-006% 
dele-nitrogen.  The  nature  of  the  remaining 
0-022%    of    non-protein    nitrogen   ha-   not    been 

determined. — II.  \V.  B. 


Fh»ir  :   The  soluble  nitrogen  as  a  factor  in  determin- 
ing  the   value  of .      E.    Rousseaux    and    M. 

Eirot      Ann.   Kalsif..   101S,   11,  38—39. 

Tin:  authors  have  shown  previously  (this  J.,  1918, 
134  \.  LOS  a)  that  the  ratio  of  total  nitrogen  to 
soluble  nitrogen  in  Hour  affords  an  indication  of 
tbe  quality  of  flour  for  baking  purposes;  they 
now  propose  to  use  this  ratio  inversely,  i.e.. 
soluble  nitrogen  to  total  nitrogen.  In  the  case 
of  normal  Hour  this  value  will  be  0-175,  or  ex- 
pressing tin-  total  nitrogen  as  100,  the  ratio  will 
be  17-5.  For  inferior  flours  the  ratio  will  be 
more  than  10,  for  maize.  1ST.  rve,  22-7.  beans.  121, 
barley.  121,  and  rice,  4-27.— \Y.  P.  8. 

Eggs  ;     Photographic   method   (or   tin:  examination 

of .    V.    A.    Le   Row    Ann.    Falsif..    in  is, 

11,  10—18. 

The  method  consists  in  photographing  tin-  eggs 
directly,  whilst  illuminated  by  an  arc  or  ordinary 
filament  lamp.  Before  the  method  can  be  used 
practically  it  will  be  necessary  to  obtain  more 
■data  regarding  the  increase  in  the  volume  of  the 
air  chamber  in  eggs  on  keeping  and  the  effect 
of  temperature,  moisture,  pressure,  etc.  on  the 
same.  Tbe  method  appears  to  be  useful  for 
the  examination  of  eggs  preserved  in  cold-store, 
but  would  probably  be  difficult  to  apply  to  eggs 
pickled  in  sodium  silicate,  paraffin  wax,  lime- 
water,  etc.— W.  P.  S. 


Potatoes;      Alleged    poisoning    by 


F.     W. 


Harris  and  T.   Cockburn.     Analyst,    1918,   43, 
133—136. 

Sixty-one  cases  (one  fatal)  of  poisoning  occurred 
recently  in  Glasgow  ;  all  the  persons  affected  had 
partaken  of  potatoes   obtained    from   one  source. 

These   potatoes    hail    commen 1    to   sprout    and 

contained  null",,  of  solanine,  which  was  at  least 

the  or  six  times  the-  quantity  found  in  normal, 
nnsprouted  potatoes.  This,  in  conjunction  with 
the  medical  evidence,  proses  that  the  poisoning 
was  caused  by  the  excessive  quantity  of  solanine 
present  in  the  potatoes. — W.  P.  8. 


Cocoa  ;    Alkalised 


Etocques  and  Touplain. 


Ann.   Kalsif..   1918,  11,  10—26. 

ACCORDING  to  French  law  the  quantity  of  added 
alkali  in  cocoa  must  not  exceed  5-75%,  calculated 
a-  potassium  carbonate  and  expressed  as  a  per- 
centage of  tin-  dry,  fat-free  material;  2-75%  "i 
alkali  is  taken  as  being  tbe  natural  alkalinity  of 
cocoa,  so  the  tolal  alkalinity  of  an  alkalised  cocoa 
must  not  exceed  S  .">",,.  Of  25  samples  of  cocoa 
examined  by  the  ant  hoi-,  7  contained  more  than 
2-75",,    of   alkali     (as    potassium    carbonate-),     the 

largest    quantity    found    being    3-23%,    and    the 

suggestion  is  made  that  the  allowance  for  the 
alkali-content  of  natural  cocoa  should  be  increased 
to.  say,  3*50%,     French  law  also  requires  alkalised 

cocoa   to    have    a   slightly    acid    reaction,   that     is, 

the  quantity  of  alkali  added  must  not  be  sufficient 

entirelv  to  neutralise  the  aciditv  of  the  cocoa. 

— W.  P.  s. 
Sorghum    kernels;     Composition    of   grain 


.1.  A.  Le  Clerc  and  L.  II.  Bailey.  J.  Amer.  Soc. 
Agron.,  1917,  9,  1—16.  Bull.  Agric.  Intel!., 
L918,  9,  156— 15S. 

COMPARISON  of  numerous  data  relating  to  six 
varieties  of  grain  sorghum  led  to  the  conclusion  that 
there  is  no  well-defined  relation  between  the 
thousand-corn  weight  and  the  protein-content  of 
the  grain.  Low  protein-content  is  usually  accom- 
panied by  high  bushel-weight  and  low  contents 
of  fibre,  ash,  and  pentosans.  Large  corns  have 
often  less  than  the  average  proportion  of  fibre,  and 
therefore  ash,  doubtless  because  their  surface  is 
relatively  small  in  proportion  to  their  volume. 

—J.  II.  L. 

Feeding  staffs  ;    Composition  of  same  Indian  . 

J.  N.  Sen.  Agric.  Research  Inst.,  Pusa,  Bull. 
No.  70,  1917,  1—60. 

Tables  are  given  showing  the  composition  of 
feeding  stuffs  available  in  India  ;  in  many  cases, 
some  dozens  of  analyses  of  different  samples  of  a 
material  are  recorded.  The  fodders  analysed 
include  earthnuts,  oats,  colza,  mustard,  rape, 
pigeon  pea,  tea  seed,  safflower.  chick-pea,  coconut, 
sunn-hemp,  cluster  bean,  zedoary,  yams,  horse- 
gram,  rocket,  buckwheat,  soya  bean,  cottonseed 
grass,  hay,  niger  seed,  sunflower,  barley,  vetches, 
lentil,  linseed,  lucerne,  senji,  rice,  millet,  guinea 
grass,  poppy,  Burma  bean,  green  gram,  field  pea, 
sugar  cane,  sesame,  clover,  wheat,  cow  pea,  maize, 
ginger,  etc. — W.  P.  S. 

Filirin  hydrolysed  in  (he  pretence  of  ferric  chloride  ; 

The  nitrogen  distribution  of .      0.  A.  Morrow 

and  \V.  It.  Fet/.er.      Soil  ScL,  1918,  5,  163—167. 

Tire  results  indicate  that  when  a  protein  is  hydro- 
lysed in  the  presence  of  ferric  chloride  an  accurate 
determination  of  the  nitrogen  distribution  cannot 
be  effected.  Much  of  the  recent  work  on  the 
organic  nitrogen  distribution  in  soils  by  the  Van 
Slvke  method  is  thus  quite  unreliable.  (See  also 
J.  Chem.  Soc,  1918,  i.,  248.)— W.  G. 

lunisalion  of  proteins  ami  antagonistic  salt  action. 
Loeb.     See  XV. 

Effects  of  electrolytes  on  gelatin  and  their  biological 
significance.  Effect  of  salts  on  the  precipitation 
of  acid-  and  alkali-gelatin  by  alcohol.  Fenn. 
See  XV. 

Effect  of  sodium  nitrate  applied  at  different  stages 
of  growth  on  the  yield,  composition,  and  quality 
of  ivheat.     Davidson  and  Le  Clerc.     See  XVI. 

Effect   of  fertilisers  on    the  protein-content   of  oats. 
Thatcher  and  Arny.     See  XVI. 

Foam  inhibitor  in  the  Van  Slyke  amino  nitrogen 
method.     Mitchell  and  Eckstein.     See  XXIII. 
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Optical  method  for  the  determination  of  malic  and 
tartaric  acids  in  the.  same  solution.  Willaman. 
See  XXIII. 

Patents. 

Fish,  meat,  fruit,  and  the  like  ;  Drying  of — - —  by 
vacuum.  A.  S.  Myrens  Verksted,  Cliristiania, 
Norway.  Eng.  Pat.  105,072,  Mar.  20,  1917. 
(Appl.  No.  4070  of  1917.)  Under  Int.  Conv., 
Mar.   18,  1916. 

The  material  is  placed  in  bags  made  of  rubber 
or  other  waterproof  substance  which  are  immersed 
in  water  heated  to  a  suitable  temperature,  and 
the  interior  of  the  bags  is  connected  with  a  suction 
device.— W.  P.  S. 

Malt  product  [for  balcers'  use].  H.  G.  Akers  and 
W.  P.  Kaufmann,  Assignors  to  Malt  Products 
Co.  of  Canada,  Ltd.,  Toronto.  Canada.  U.S.  Pat. 
L256,634,Feb,19,1918.Dateofappl.,Apr.l0,1916. 

The  product  consists  mainly  of  malt  together 
with  from  15  to  30%  of  the  soluble  constituents 
of  malt  coombs,  the  latter  being  added  as  a 
denaturing  ingredient  to  render  the  product  un- 
suitable for  the  production  of  potable  alcoholic 
liquors.— W.  P.  S. 

Coffee-like    or    tea-like    beverages    and    products ; 

Method  of  producing .     A.  Bjercke,  Christi- 

ania,  Norwav.  U.S.  Pat.  1.257.451,  Feb.  26, 
1918.     Date  of  appl.,  May  29,  1916. 

The  rinds  of  citrus  fruits  are  heated  at  180°  C. 
to  expel  water  and  light  oils,  then  at  215°  C.  to 
separate  aromatic  oils,  fatty  acids,  and  other 
organic  substances,  and  the  residue  is  ground. 

—  W.  P.  S. 

Fodder  ;     Process  for  preserving  green in    the 

form  of  sweet  green  fodder.  J.  R.  Sonderegger, 
Nesslau,  A.  Messmer,  Rapperswil,  and  P. 
Erdrich,  Zurich,  Assignors  to  C.  Reinhardt, 
Berne,  Switzerland.  U.S.  Pat.  1,257,754,  Feb. 
20.  191S.     Date  of  appl.,  Dec.  19,  1917. 

At:;-driet>  fodder  is  stacked  in  successive  layers, 
allowing  each  layer  to  become  heated  to  60c — 65  ('.. 
by  fermentation,  before  the  nest  layer  is  added. 
When  the  top  or  last  layer  has  been  added  and 
allowed  to  heat,  pressure  is  applied,  first  to  the 
central  portions  of  the  layers  and  then  extended 
to  the  outside  portions  of  the  stack. — W.  P.  S. 

Corn     [maize]  ;        Process    ior    treating .     A. 

Woolner,  jun.,  Peoria,  111.  U.S.  Pat.  1.258.076, 
Mar.  5,   191S.     Date  of   appl.,  Nov.  22,   1916. 

Maize  is  steamed  to  swell  the  grains,  the  hulls 
and  germs  are  loosened  mechanically,  the  whole 
mass  is  dried,  and  reduced  by  gradual  grinding, 
the  hulls  and  germs  being  separated  by  sifting 
and  aspiration  from  the  starchy  material. — W.  P.  S. 

Desiccating  liotiids  [bidtcrmilk]  ;     Process  of . 

J.  C.  MacLachlan,  Chicago,  111.  U.S.  Pat. 
1.25S.34S,Mar.5,1918.  Date  of  appl.,  July  11,1914. 

The  coagulable  material  in  a  liquid,  such  as 
buttermilk,  is  slightly  coagulated,  i.e.,  precipitated 
in  a  light  flocculent  form,  and  then  removed 
and  the  remaining  liquid  is  partially  evaporated. 
The  residual  concentrated  liquid  is  then  mixed 
with  the  previously  separated  coagulated  material 
and  the  mixture  is  sprayed  into  a  chamber  through 
which  heated  air  is  passed.  The  remaining  liquid 
is  evaporated  and  the  resulting  dried  product 
is  separated  from  the  air. — W\  H.  C. 

Soua  bean  food.     M.  Makino,  San  Francisco,   Cal. 
I'.S.    Pat.    1,258.427,    Mar.    5,    1918.     Date    of   | 
appl.,  Dec.  5,  1916. 

Soya  bean  flour  is  mixed  with  water  and  a  small   ' 
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quantity  of  an  edible  oil,  the  mixture  is  heated, 
filtered,  and  the  proteins  in  the  filtrate  are  pre- 
cipitated and  separated  from  the  liquid. — W.  P.  S. 

Grape-juice;  Method     of     manufacturing- 


P.  R.  Welch,  Westfield,  N.Y.  U.S.  Pat.  1,258,627, 
Mar.  5,  1918.     Date  of  appl.,  Aug.  4,  1917. 

The  pulp  and  juice  of  grapes,  after  removal  of  the 
seeds,  is  stored  until  the  argol  crystallises  ;  the 
argol  is  then  separated,  and  the  juice  in  turn  is 
separated   from   the  remaining  pulp. — W.  P.  S. 

Food  products  [from  potatoes]  ;  Method  of  pre- 
paring pre-cooked .  B.  Remmers,  Phila- 
delphia, Pa.,  Assignor  to  Armour  Grain  Co., 
Chicago,  111.  U.S.  Pat.  1,258,047,  Mar.  5,  1918. 
Date  of  appl.,  Apr.  21,  1917. 

See  Eng.  Pat.  113,900  of  1917;  this  J.,  1918,  256  A. 

Fruits,  vegetables,  grain,  and  other  organic  sub- 
stances ;     Process  and  apparatus  for  preserving 

.     S.     A.     Kapadia,     London.     U.S.     Pat. 

l,259,410,Mar,12,1918.  Dateof  appl.,  Oct.5, 1914. 

See  Eng.  Pat.  9916  of  1914  ;     this  J.,  1916,  903. 
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Carbon     dioxide ; 
combined    . 


Gasometric     determination     of 
W.     Mestrezat.     Ann.     Chim. 
Analyt.,  191S,  23,  45 — 47. 

Carbonates  in  a  solution  also  containing  hypo- 
chlorites {e.g.  alkaline  hypochlorite  antiseptics) 
may  be  determined  in  an  ordinary  calcimeter 
if  a  tube  containing  a  plug  of  cotton  wool  soaked 
in  oil  of  turpentine  is  inserted  between  the  reac- 
tion flask  and  the  gas  measuring  burette.  The 
chlorine  liberated  when  the  acid  is  added  is  ab- 
sorbed by  the  turpentine  whilst  the  carbon 
dioxide  passes  over  into  the  burette. — W.  P.  S. 

Nicotine-paraffin  emulsion.  A.  H.  Lees.  J.  Bd.  Agric, 
1918,  24,  1411—1417. 

An  insecticide  containing  soft  soap,  20,  nicotine, 
0-5  lb.,  paraffin,  2,  and  water.  100  gall.,  was  found 
to  be  very  effective  against  capsids,  cabbage 
caterpillars,  gooseberry  sawfly  (larva-),  raspberry 
and  loganberry  beetle  (Byturus  tomeniosus),  and 
aphides.  The  mixture  may  be  given  fungicidal 
properties  by  adding  to  it  liver  of  sulphur,  sodium 
sulphide,  or  ammonium  sulphide  «(see  Barker 
and  Lees.  J.  Bd.  Agric,  Mar.,  1916)  but  not  lime- 
sulphur,  Bordeaux,  or  Burgundy  mixtures,  since 
these  latter  combine  with  the  soap.  As  nicotine 
sulphate  is  not  volatile,  it  should  not  be  used  in 
place    of    nicotine    in    preparing    the    mixture. 

— W.  P.  S. 

Insect  eggs  ;    Toxicity  of  volatile  organic  compounds 

to .     W.  Moore  and  S.  A.  Graham.   J.  Agric. 

Res.,  1918,  12,  579—587. 
Potato-beetle  eggs  were  used  for  the  experiments, 
clusters  of  20 — 30  eggs  being  treated  as  a  unit, 
The  effects  of  a  large  number  of  compounds  were 
studied  by  dipping  the  eggs  therein  for  periods 
of  1 — 120  sec.  ;  by  spraying  the  eggs  by  means  of 
an  atomiser  ;  and  by  fumigating  the  eggs  for  15 
hrs.  with  varying  amounts  of  the  compounds,  and 
then  in  each  case  exposing  them  to  the  air  till 
hatched  or  proved  dead.  It  was  found  that 
slightly  volatile  compounds  with  high  boiling 
points,  such  as  trimethylene  cyanide,  nicotine, 
nitrobenzene,  were  more  effective  in  dipping  and 
spraying  the  eggs  than  compounds  with  high 
volatility  and  low  boiling  points,  such  as  ether, 
alcohol,  benzene.  The  latter  compounds  killed 
recently-laid  eggs  more  easily  than  eggs  in  which  the 
embryo  was  partially  or  fully  developed,  whereas 
the  reverse  was  the  case  with  the  compounds  of 
high  boiling  point.     Kerosene  was  toxic  to  both 
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kinds  of  eggs,  the  higher  boiling  fractions  being  in 

? general  more  effective  than  the  lower.  En  the 
amigation  experiments  it  was  found  thai  toxicity 
was  inversely  proportional  to  the  volatility;  e.g., 
either,  methyl  alcohol,  and  acetone  wore  very 
much  i.'ss  toxic  than  nicotine,  nitrobenzene,  and 
furfural.     (See  also  this  J.,    1017,  089,    1146.) 

—J.  H.  J. 

Sew  general  method  for  determining  iodine  in 
inorganic  and  organic  compounds.  Tarugi. 
See  Will. 


XX.— ORGANIC   PRODUCTS;    MEDICINAL 
SUBSTANCES ;  ESSENTIAL  OILS. 


Cocaine  ;    Conversion   <>/ 


logicallq-actirc    substances. 

K.   .Midler.      Her.,   1918,   51,  235— 252 

'I'm'  controlling  factor  in  the  physiological  activity 
of  the  tropeines  is  the  presence  of  an  acyloxy- 
group  in  the  -, -position  with  regard  to  the  nitrogen 
atom,  cocaine  being  modified  further  by  an  ester 
group  in  the  /3-position.  The  authors  have 
studied  the  effect  on  the  physiological  activity  of 
displacing  the  acyloxy-group  to  another  place  in  the 
molecule,  still  in  the  -,  -posit  ion  with  regard  to  the 
nitrogen  atom.  Cocaine  has  been  converted  into 
two  compounds  which  fulfil  these  conditions, 
namely,  homotropine  tropate, 

CH..CH. CH.Ctlj  O.CO 

N(CH.)  CH,  OHfC.Hi) 

I  H..CH CH,  CTJaOH 

and  N-y-benzoyloxypropj  Id ihydronorecgoni dine 
ethyl  ester, 

CH..CH—  ril.CO.CjH; 


\.  <  II,)3.O.CO.<'„II, 


(If.  (II 


ill  , 


-CH. 


These  are  both  oils  which  form  salts  with  the  usual 
reagents  for  bases,  and  the  former  is  as  effective  a 
mydriatic  as  atropine  and  the  latter  as  powerful 
a  local  anaesthetic  as  cocaine.  It  follows,  there- 
fore, that  it  does  not  matter  where  the  acyloxy- 
group  is  with  regard  to  the  tropane  ring  as  long' 
a-  il  is  in  the  y-position  with  reaped  to  the  nitrogen 
atom.  \nother  interesting  product  has  the 
formula. 

CH..CH  —  — CH.COiAHs 

N.ICH^.O.CO.C.Hs    | 

H..CB  -CH:CH 

and  is  designated  "  eccaine."  It  is  also  an  oil, 
and  is  superior  to  cocaine  as  a  local  ana-sthetie, 
not  only  in  actual  power,  but  in  being  non-toxic, 
and  sterilisalilo  (see  also  Ger.  Pats.  296,742  and 
301,870,  of  the  Chem.  Werke  Grenzach).  (See 
further,  J.  Chem.  Soc.,  1918,  i.,  234.)— J.  C.  W. 


Cryptopine  ;   Sail?  of 


H.  E.  Watt,     Pharm. 


.J.,  1918,  100,  147. 

CRYPTOPINE  gives  a  deep  blue  colour  with  sulphuric 
acid,  whereas  pure  morphine  should  give  no  colour. 
The  hydrochloride,  nitrate,  and  sulphate  of  crypto- 
pine possess  the  peculiar  property  of  forming  solid 
jellies  in  dilute  aqueous  solution.  A  3°„  solution 
of  the  hydrochloride  in  warm  water  sets  to  a  firm 
transparent  jelly  on  cooling.  A  similar  solution 
of  the  nitrate  gives  a  translucent  jelly,  whilst  that 
of  the  sulphate  forms  an  opaque  white  jelly 
resembling  curds.  Stronger  solutions,  e.g.,  a 
10%  solution  of  hydrochloride,  do  not  gelatinise  on 
cooling  but  solidifv  to  a  crvstalline  mass.  (See 
also  this  .1.,  1910,  1177.)— J.  F.  B. 


-    into    new,    physiu- 
J.    von    Braun    and 


FUieine  and  fllicic  acid  :   Determination  of i»i 

extract      of     male      fern,      l'errin.      Ann.      ('him. 

Analyt.,  1918,  23,  55—57. 
l'i\  i:  gnus,  of  the-  extract  is  dissolved  in  40  c.c. 
of  ether  and  the  solution  is  shaken  with  100  gnus. 
of  3",,  barium  hydroxide  solution;  alter  settling 
for  10  mins.,  the  aqueous  layer  is  drawn  off, 
tillered.  86  grms.  Of  the  filtrate  is  acidified  slight  l> 
with  hydrochloric  acid,  and  extracted  tour  times 
with  ether  (  10,  30,  20,  and  15  c.c).  The  ethereal 
extracts  are  filtered,  evaporated,  and  the  residue 
dried  at.  100°  C.  for  2  hours,  and  weighed.  The 
freight  obtained  is  multiplied  by  25  to  obtain  the 
percentage  quantity  of  crude  filicine  present. 
The  extract  should  contain  from  24  to  25%  of 
crude  filicine.  To  determine  lilicic  acid,  the  dry 
crude  filicine  is  treated  with  2  c.c.  of  amy]  alcohol  ; 
after  24  hours,  20  c.c.  of  pure  methyl  alcohol  is 
added,  at  first  drop  by  drop  until  a  permanent 
precipitate  is  formed,  and  the  remainder  then 
poured  in.  The  precipitate  is  collected  after  24 
hours,  washed  twice  with  5  c.c.  of  methyl  alcohol, 
dried  at  100°  C,  and  weighed.  Extract  of  male 
fern  should  contain  from  35  to  9%  of  filicic  acid. 

— W.  P.  S. 

Cholesterol    [compounds];      Analysis    of .     .T. 

Lifschiitz.  Z.  physiol.  Chem.,  1918,  101,  89—98. 
The  author  describes  a  method  for  quantitatively 
separating  the  cholesterol  or  similar  lipoid  from 
the  digitonin-cbolesteride  complex  resulting  from 
the  application  of  Windaus'  digitonin  method  for 
the  estimation  of  cholesterol.  (See  further  J.  Chem. 
Soc,  1918,  ii.,  179.)— H.  W.  B. 

Hislidine  ;    Detailed  method  for  the  preparation  of 

.     H.  M.  Jones.     J.  Biol.  Chem.,  1918,  33, 

429—431. 

Kr l.i,  directions  are  given  for  the  preparation  of 

histidine  from  ox-blood  corpuscles.      (See  also  J. 

(hem.  Soc,  1918,  i.,  232.)— H.  W.  B. 

Taurine  ;    Preparation  of  in  large  quantities. 

C.    L.    A.    Schmidt   and    T.    Watson.     J.    Biol. 
Chem.,  1918,  33,  499—500. 

A  method  is  described  for  preparing  taurine  from 
the  muscle  of  the  abalone,  Haliotis,  which  occurs 
in  abundance  on  the  Pacific  Coast  of  America.   (See 
,    also  J.  Chem.  Soc,  June,  1918.)— H.  W.  B. 

Catechol  and  quinol  ;    Occurrence  of  .     E.   O. 

von  Lippmann.     Ber.,  1918,  51,  272. 

During  the  long  spell  of  dry  weather  at  the  end 
of  the  summer  of  1917,  the  author  found  deposits 
of  catechol  on  the  inner  surface  of  bark  cast  by 
some  old  plane-trees,  and  quinol  sticking  to  tin- 
viscous    exudations    of    some    grafted    pear-trees. 

—J.  C.  W. 

Spearmint ;    Influence  of  time  of  harvest,  drying, 

ami   freezing   of upon    the   yield   and   odOTOUS 

constituents'  of  the  oil.  F.  Rabak.  J.  Ind.  Eng. 
Chem..  1918,  10,  275—279. 
Tin:  yield  of  oil  obtainable  from  spearmint  varies 
with  the  season  and  with  the  period  of  growth. 
It  is  highest  during  flowering,  and  the  tops  of  the 
plant  then  contain  the  highest  proportion  of  oil. 
The  effect  of  drying  is  to  reduce  the  yield  of  oil 
and  to  increase  the  proportion  of  alcohols  and 
esters  in  the  oil.  A  similar  tendency  to  increased 
formation  of  alcohols  and  esters  is  observed  as  the 
plant  matures,  whilst  freezing  of  the  plant  pro- 
motes the  formation  of  the  odoriferous  con- 
stituents.— C.  A.  M. 

Alcohol  and  soda-lime.     B.  H.   Carroll.     J.   Phys. 
Chem.,  1918,  22,  128—149. 

Alcohol  vapour  is  decomposed  when  passed  over 
soda-lime    heated    at    250°    to    450°  C.    with   the 
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formation  of  sodium  acetate  :  C2H5OH  +NaOH  = 
CII,  CO,Na+2H2.  The  acetate  begins  to  decom- 
pose at  the  lower  temperature  mentioned,  and  the 
velocity  of  this  secondary  change  increases  so 
rapidly  with  the  temperature  that  at  450°  C. 
the  acetate  is  decomposed  almost  as  quickly  as 
it  is  formed  :  CH,.C02Na +NaOH  =Na2C03 +CH4. 
Aldehyde  tars,  ethylene,  and  water  are  formed  as 
by-products,  but  the  proportion  of  these  is  small. 
The  same  reaction  occurs  when  the  alcohol  is 
passed  over  heated  caustic  soda,  but  lime  has  very 
little  effect.  It  is  supposed  that  the  caustic  soda 
acts  as  a  catalyst,  and  that  the  first  stage  in  the 
reaction  is  the  formation  of  acetaldehyde,  which 
then  decomposes  further.  In  support  of  this 
view,  it  has  been  found  that  sodium  acetate  is 
also  formed  when  acetaldehyde  vapour  is  passed 
over  heated  soda-lime.  (See  also  J.  Chem.  Soc, 
1918,  i.,211.)— H.  M.  D. 

Acetone  and  lime.     M.  E.  Freudenheim.     J.  Phvs. 

Chem.,  1918,  22,  184—193. 
When  acetone  is  passed  over  slaked  lime  heated  to 
temperatures  varying  from  350°  to  630°  C, 
methane,  hydrogen,  carbon  monoxide,  ethylene, 
and  carbon  dioxide  are  produced.  The  percentages 
of  methane,  carbon  monoxide,  and  ethylene, 
calculated  on  the  total  gas  evolved,  rise  from 
10%,  0%,  and  1%  respectively  at  350°  C.  to 
54%,  23%,  and  5%  at  (330°  C,  whilst  the  hvdrogen 
falls  from  78%  at  350°  C.  to  10%  at  630°  C.  The 
rate  of  evolution  of  the  gas  increases  from  5  c.c. 
at  350°  C.  to  170  c.c.  per  minute  at  630  °C.  :  very 
little  carbon  is  deposited  in  the  heated  tube  at 
lower  temperatures,  but  the  amount  rapidly 
increases  at  higher  temperatures.  It  is  stated 
that  acetone  may  be  an  intermediate  product 
when  calcium  acetate  and  lime  are  heated  to- 
gether. The  production  of  methane  and  hydrogen 
only  at  350°  C.  has  not  been  satisfactorily  ex- 
plained, but  it  is  noted  that  sodium  acetate  and 
and  soda-lime  when  heated  together  yield  hydro- 
gen in  addition  to  methane.  The  formation  at 
higher  temperatures  of  the  gases  enumerated  is 
accounted  for  by  the  possible  production  of  keten, 
CHX'O,  and  the  dissociation  of  acetone  and  keten 
separately  into  methane,  hydrogen,  carbon  mon- 
oxide, and  ethylene.  (See  also  J.  Chem.  Soc, 
June,    1918.)— B.  N. 

Antimony  ;     The    ehemotherapcuiics    of  .     M. 

Tsuzuki.     Schweiz.  Chem.-Zeit.,  1918,  2,  17—22, 

36—40. 
Just  as  quinquevalent  arsenic  compounds,  though 
far  less  poisonous  than  the  trivalent  derivatives, 
are  without  therapeutic  value,  so  quinquevalent 
antimony  compounds  have  been  found  to  be 
similarly  inert  ;  in  fact  a  biological  method  has 
been  proposed  for  determining  the  valency  of 
antimony  in  its  compounds  in  this  way,  although 
a  few  exceptions  to  the  rule  exist.  An  outstanding 
difference  between  the  trivalent  compounds  of 
antimony  and  arsenic  lies  in  the  observation  that 
with  antimony  no  immunity  due  to  acclimatisa- 
tion is  acquired,  either  by  the  blood  parasites  or 
by  the  animal  organism,  whereas  in  the  case  of 
arsenic  immunity  towards  increasing  doses  is  a 
characteristic  property.  The  toxicological  pro- 
perties of  antimony  are  very  similar  to  those  of 
arsenic  ;  as  a  rule,  antimony  compounds  which  are 
insoluble  in  water  have  little  or  no  toxic  properties. 
Ranken  (Roy.  Soc.  Proc,  1913.  B  86,  203)  has 
studied  the  effect  of  intravenous  injection  of 
antimony  on  trypanosomes  circulating  in  the  blood. 
These  are  all  killed  within  20  minutes.  At  the 
same  time  a  considerable  percentage  of  the 
leucocytes  is  also  destroyed,  but  a  stimulus  is 
set  up  which  leads  temporarily  to  an  overproduc- 
tion of  leucocytes  until  equilibrium  is  again  estab- 
lished. The  therapeutic  properties  of  correspond- 
ing derivatives  of  antimony  and  arsenic  show  no 


parallelism  either  in  character  or  degree.  Many 
antimony  compounds  show  a  specific  difference 
in  their  action  on  trypanosomes  and  spirochaetes, 
being  decidedly  more  active  towards  the  former. 
Such  pronounced  selective  activity  is  not  found 
among  arsenic  compounds.  Observations  made 
on  arsenic  compounds  with  regard  to  the  influence 
of  the  constitution  of  the  organic  portion  of  the 
molecule  on  therapeutic  or  toxic  properties  are 
!  not  valid  for  the  corresponding  antimony  com- 
pounds. Arsacetin  is  very  slightly  active  but 
the  corresponding  antimonoacetin  (stibacetin) 
is  strongly  active  ;  salvarsan  is  very  strongly 
active  but  "  antimony  salvarsan  "  is  quite  in- 
active. These  differences  in  the  relation  between 
constitution  and  activity  of  similar  compounds 
may  be  due  to  the  greater  ease  with  which  antimony 
is  split  off  from  its  organic  derivatives,  so  that 
the  specific  properties  of  the  organic  state  of  com- 
bination are  more  readily  lost  in  the  organism. 
For  the  same  reason  it  is  more  difficult  to  suppress 
the  poisonous  properties  of  antimony  by  organic 
combination.  The  organic  derivatives  of  bismuth 
are  still  less  stable.  On  the  other  hand,  the 
complex  salts  of  metals  of  the  arsenic  group 
increase  in  stability  with  the  atomic  weight  of  the 
metal,  and  in  this  direction  new  valuable  thera- 
peutic agents  may  be  looked  for.  Certain  com- 
binations of  arsenic  and  antimony  derivatives 
have  shown  useful  results. — J.  F.  B. 

Preparation  of  yeast-nucleic  acid.     Baumann.     See 
XVIII. 

Structure  of  yeast-nucleic  acid.     Ammonia  hydro- 
lysis.    Levene.     See  XVIII. 

New  general  method  for  determining  iodine  in 
inorganic  and  organic  compounds.  Tarugi.  See 
XXIII. 

Optical  method  for  the  determination  of  malic  and 
tartaric  acids  in  the  same  solution.  Willaman. 
See  XXIII. 

Patents. 

Acetic  anhydride  and  polymerised  or  non-poly- 
mcriscd  acetic  aldehyde ;  Process  for  the  pro- 
duction   of .       Soc.    Chim.    des    Usines    du 

t  Rhone,  Paris.  Eng.  Pat.  110,906,  June  19,  1917. 
(Appl.  No.  8810  of  1917.)  Under  Int.  Conv., 
Oct.  30,  1916. 
The  decomposition  of  ethylidene  diacetate  into 
acetaldehyde  and  acetic  anhydride  (see  Eng.  Pat. 
23,190  of  "1914  ;  this  J.,  1915,  9S2)  can  be  effected 
almost  quantitatively,  without  formation  of  tar, 
by  heating  in  a  vacuum  with  the  addition  of  an 
acid  or  acid  salt  as  catalyst.  The  acetaldehyde 
which  is  produced  distils  in  the  form  of  paraldehyde. 

— D.  F.  T. 

Pharmaceutical  products  [bromodiethylacetyl- 
urcthanes  of  X-acylated-p-aminophenols]  ;  Manu- 
facture  of   new .      P.   A.   Newton,    Ixjndon. 

From  Farbenfabr.  vorm.  F.  Bayer  und  Co., 
Leverkxisen,  Germany.  Eng.  Pat.  114,680, 
Apr.  23,  1917.  (Appl.  No.  5669  of  1917.) 
p-AcETYLAMlNOPHENOL,  453  parts,  suspended  in 
1500  parts  of  acetone,  is  treated  with  600  parts 
of  bromodiethylacetylisocyanate  until  the  mixture 
is  dissolved.  '  After  standing  several  hours,  the 
precipitate  is  filtered  off,  washed  with  ether, 
and  recrystallised  from  alcohol.  Alternatively, 
213-5  parts  of  bromodiethylacetyl  chloride  is 
added  slowly  to  a  mixture  of  104  parts  of  p-acetyl- 
aminophenolurethane  and  121  parts  of  dimethyl- 
aniline,  the  mass  being  heated  for  a  short  time 
at  70°  C.  to  complete  the  reaction  ;  500  parts  of 
acetone  is  subsequently  added  and  the  product 
separated.      The    bromodiethylacetylurethane     of 
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I-  .!■  .1  ylaminophenol  thus  obtained  melts  al  ill  C. 
Compounds  of  this  group  are  useful  in  pharmacy 
.i~  nervines  and  sedative*. — J.  F.  B. 

Mercury     cum  pun  nth-     of     the     acriilinc     801*108     ami 

Jtrocese  of  making  aam$.  P.  Hussy  and  M. 
lartiu.iim.  Assignors  to  Society  of  Chemical 
[ndustry  in  Bade,  Switzerland.  l.s.  Pat. 
1,250,517,  Mar.  19,  1918.  Date  ol  appl.,  Nov. 
28,  HUT. 

5  cxowisn-BROWN  powders  of  value  as  thera- 
peutic agents  and  antiseptics  are  prepared  by  the 
action  ol  a  soluble  mercury  salt  on  an  acridine 
dyestufl  alkylated  at  the  characteristic  nitrogen 
atom;  these  products  give  yellowish-green  solu- 
tions in  water,  and  solutions  in  alcohol,  acetic 
acid,  and  acetone  which  at  great  dilution  show 
yellowish-green  fluorescence,  and  solutions  with 
intense  green  fluorescence  in  sulphuric  acid. 
The     mercury    compound     obtained     from    S'6- 

diamino  2-7-dimethyl-acridine.     which     has     1 n 

previously     heated     with     methyl     chloride     under 

pressure,  is  particularly  specified.-   l>.  !•'.  T. 
Glycols;     Manufacture   of  - 


Manufacture  of 
glycols  and  glycol  derivatives.  1*.  McElroy, 
Washington,     D.C.  Assignor    to     Chemical 

Development  Co.  U.S.  Pats,  (a)  1,259,757  and 
(B)  1,259,758,  -Mar.  19,  1918.  Dates  of  appl., 
Jan.  25.  11117,  and  .Mar.  29,  1013. 

(A)     A     MIXTURE     of    ethylene-,     propylene-,     and 

butylene-glycols  is  obtained  by  chlorinating  oil- 
gas  which  lias  been  healed  to  about  700  C.  and 
Bydrolysing  the  resulting  mixture  of  dichlorides 
by  heating  under  pressure  with  water  and  calcium 
carbonate,     ini  A    mixture    of    alkylene    halides 

prepared  from  oil-ens  is  healed  under  pressure 
with  an  aqueous  solution  of  a  suitable  salt  of  a 
weak  acid,  e.g.,  calcium  acetate. — D.  F.  T. 

Opium;    Manufacture  of  an  improved  preparation 

of .     O.    Imray,     London.      From    Soc.    of 

'  hem.  Ind.  in  Basle.  Switzerland.  Kng.  I'af. 
11  1.190,  Mar.  20,  1917.  (Appl.  No.  4058  of  1917.) 

Si-.e  U.S.  Pat.  1,213,729  of  1917  ;  this  J.,  1918,  39  A. 

/Irimwilietlu/lacctylurethancs.  J.  Callsen,  Elberfeld, 
Germany,  Assignor  to  Synthetic  Patents  Co., 
New  York.  U.S.  I'at.  1.250.293,  Jan.  31,  1917. 
Date  of  appl.,  Feb.  12,  1918. 

See  Eng.  Pat.  114,680  of  1917  ;   preceding. 
Slihi)tie    acids;      Manufacture    of    aromatic  - 


C.  Philipp  and  H.  Schmidt,  Assignors  to  Chem. 
Fabr.  von  Heyden  A.-G.,  Radebeul,  Germany. 
l.S.  Pat,  1,200,707,  Mar.  20,  1918.  Date  of 
appl.,  July  10,  1912. 

See  Eng.  Pat.  10,350  of  1912  ;   this  J.,  1913,  109. 

Esters     [methyl     acetate];      Manufacture     of . 

A.  Itelbronner  and  G.  E.  Criquebeuf,  Paris. 
U.S.  Pat.  1,200,977,  Mar.  20,  1918.  Date  of 
appl.,  Jan.  15,  1914.    Renewed  Jan.  30,  1918. 

See  Fr.  Pat,  464,046  of  1913  ;    this  J.,  1914,  502. 


XXL— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Pigments;  Covering  power  of — with  special  reference 
in  photographic  prints.  F.  F.  Renwick.  Phot. 
J.,  1918,  58,  140—153. 

Tin:  reflection  density  of  a  diffusing  medium 
coated  on  a  reflecting  base  is  dependent  on  the 
reflecting  power  of  the  base,  the  surface  reflection 
of  the  coating,  and  the  optical  properties  of  the 
diffusing  particles  suspend  d  in  the  medium. 
Starting  with  the  expressions  deduced  for  the 
latter  in  a  paper  by  himself  and  others  on  the 


opacity  of  diffusing  media  (this  J.,  1918,  224  A), 
the  author  works  out  a  mathematical 
expression  for  reflection  density,  Df,  in  terms 
of  p,  the  surface'  reflect  ion.  |{,„  the  reflecting 
power  of  I  he  base,  roc,  the  maximum  rejectance  of 
the  medium  with  increasing  thickness,  X,  a 
constant     expressing    the    rate     at      which     r  oo     is 

approached     (this    corresponds    with    the    term 

"covering  power"),  and  m,  the  quantity  of  the 
diffusing     medium     per     unit     area- -thickness    of 

coaling  or  concentration  of  diffusing    particles. 

Usually  the  reflecting  power  is  determined 
in  comparison  with  that  of  the  has.-,  or  of  the 
base  plus  medium  wit  houl  diffusing  part  ieles  in  the 
case  of  photographic  prints,  and  the  linal  ex- 
pression for  reflect  ion  density  includes  this  com- 
parison :  it  is  of  such  a  form  that  the  curve  con- 
necting Dr,  and  in  for  any  value  of  ]{,,  is  part  Of 
the  whole  curve  for  the  special  case  where  Hi,  =  1, 
the  origin  being  moved  by  an  amount,  representing 
the  departure  of  the  base  from  a-  pure  white.  When 
the  factor  ra,  is  very  small,  as  in  the  case  of 
photographic  prints  where  the  diffusing  particles 
are  very  dark,  a  much  simpler  approximate 
expression  is  obtained  and  examples  are  given 
showing  the  close  agreement  between  this  approxi- 
mation and  actual  observation  ;  in  this  case  m 
is  taken  as  proportional  to  transmission  density 
by  diffused  light  with  oil  contact  between  the 
instrument  opal  and  the  density.  The  expression 
for  reflection  density  previously  suggested  by 
Jones.  Nutting,  and  Mees  (this  J..  1915,  250), 
which  introduces  only  surface  reflection,  reflection 
of  the  base,  and  transmission  density,  is  also 
discussed. — B.  V.  S. 

Photometer;     A     convenient    accurate for    the 

measurement  of  photographic  densities.  D.  E.Ben- 
son, W.  B.  Ferguson,  and  F.  F.  Renwick.  Phot. 
J.,  1918,  58,  155—101. 

The  photometer  is  an  improved  form  of  the 
Ferguson- Renwick  photometer  (Phot.  J.,  1911, 
405,  and  1914,  167),  based  on  the  law  of  inverse 
squares  and  using  only  one  lamp  for.  illuminating 
the  density  and  for  the  variable  comparison  beam. 
An  electric  lamp  with  a  small  gridiron  filament 
illuminates  two  pieces  of  opal  set  with  their 
upper  surfaces  flush  with  the  upper  surface  of  a 
horizontal  table.  The  front  opal  is  directly  over 
the  lamp  ;  the  back  opal  is  illuminated  by  "means 
of  a  system  of  mirrors,  two  of  which  travel 
on  a  carriage  sliding  on  horizontal  bars,  thus 
enabling  adjustment  of  the  effective  distance 
between  the  lamp  and  the  opal.  The  beams  of 
light  from  the  two  opals  are  brought  together 
in  a  horizontal  tube  by  a  mirror  over  the  back 
opal  and  a  Lummer-Brodhun  cube  over  the  front 
opal.  A  pointer  on  the  mirror  carriage  passes 
along  a  scale  logarithmically  calibrated  to  give 
direct  readings  in  densities.  The  length  of  the 
scale  is  about  22  inches  and  reads  up  to  1  -8  ; 
by  the  use  of  a  supplementary  density  in  the 
comparison  b<  am  densities  up  to  2-8  may  be 
measured,  and  t  is  suggested  that  the  use  of  the 
much  more  powerful  Pointolite  lamp  would  enable 
the  measurement  of  densities  up  to  4.  The 
viewing  tube  is  pivoted  to  swing  out  of  the  way, 
allowing  the  accurate  placing  of  the  negative 
on  the  fable,  which  is  large  enough  to  permit  the 
measurement  of  any  part  of  a  half-plate.  The 
whole  instrument  may  be  tilted  on  an  axis  parallel 
to  the  slide  bars  to  bring  the  viewing  tube  into 
convenient  position.  An  auxiliary  mirror  attach- 
ment is  provided  in  the  table  to  give  illumination  of 
materials  at  an  angle  of  45°  from  above  for  the 
measurement  of  reflection  densities. — B.  V.  S. 


Photographic  method  for  the  examination  of  eggs. 
Le  Roy.     See.  XIXa. 
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|M<y  31,  1918 


Patent. 

Photographic  films  of  varying  porousness  ;    Method 

of  producing .     J.  H.  Christensen,  Sollerod, 

Denmark.   '  U.S.  Pat.  1.25(5. itsl.  Feb.  19,  1918. 
Date  of  appl.,  Mar.  9,  1916. 

See  Fr.  Pat.  481,149  of  1916  ;  this  J.,  1917,  164. 


XXn.— EXPLOSIVES  ;  MATCHES. 

Patent. 

Nitro  compounds  and  process  of  making  same  from 
tar-oils.  J.  R.  Mardick,  New  York.  U.S.  Pat. 
l,258.5S7,Mar.5,1918.  Dateof appl.,Jan.l7,1917. 

Impure  coal  tar,  water-gas  tar,  or  producer-gas  tar 
distillate  containing  compounds  removable  by 
crystallisation  and  repeated  washing  with  21  to 
5%  of  sulphuric  acid  or  5%  solution  of  soda-ash, 
is  subjected  to  the  action  of  a  strong  mineral 
nitrating  acid  between  103  and  60°  C,  the  strength 
being  gradually  increased  by  the  addition  of 
strong  acid.  "  The  polynitro  compound  is 
partially  soluble  in  water,  benzene,  and  toluene  : 
it  is  of  brownish  colour,  non-crystallisable,  and 
semi-fluid  below  60°  C.  above  which  it  is  fluid. 
It  is  partly  soluble  in  nitroglycerin  at  45°  C, 
and  completely  miscible  with  it  at  ordinary 
temperatures. — L.  A.  C. 


XXIII.— ANALYSIS. 


I 


Potash  ;  Determination  of  ■ 


B.  Blount.  Analyst. 


1918,    43,    117—120. 
To  determine  potash  in  silicious  rocks,  clays,  etc., 
from  0-5  to  2  grins,  of  the  very  finely  ground  sample 
is  digested  for  some  hours  with  10  c.c,  or  more, 
of  hydrofluoric  acid  and  2  c.c.  of  sulphuric  acid, 
the  mixture  is  then  evaporated,  heated  until  most 
of    the    sulphuric    acid    has    been    expelled,     the 
residue    of   sulphates   digested    with    hydrochloric 
acid   and   water,   and   the   mixture   filtered.     The 
insoluble  portion  is  again  treated  with  hydrofluoric 
acid,   etc.     The   filtrate   is   treated   with   bromine 
and  ammonia  to  precipitate  iron,  aluminium,  and 
manganese,   and,   after   filtration,    the   calcium    is 
precipitated    as    oxalate.     The    filtrate    from    1  he 
calcium   oxalate   is   evaporated   to   a   small   bulk, 
nitric  acid  is  then  added  and  the  mixture  evapor- 
ated   until   sulphuric   acid    fumes   appear.     After 
cooling,  the  residue  is  dissolved  in  a  few  c.c.  of 
dilute  hydrochloric  acid,  a  slight  excess  of  barium 
hydroxide  solution  is  added,  the  barium  sulphate 
is  separated  by  filtration,  and  the  excess  of  barium 
salts  in  the  filtrate  removed   by  treatment   with 
ammonium     carbonate.     The     solution     is     then 
evaporated    with    hydrochloric    acid,    the   residue 
heated  to  expel  ammonium  salts,  treated  with  a 
few     drops     of     ammonium     carbonate     solution, 
filtered,    again    evaporated,    ignited    gently,    and 
weighed.     The    potassium    in    the    mixed    alkali 
chlorides    thus    obtained    is    determined    by    pre- 
cipitation with  platinum  chloride  or  by  means  of 
the  perchlorate  method. — W.  P.  S. 

Copper,  zinc,  cadmium,  nickel,  and  cobalt:  Deter- 
mination    of [as     carbonates].     A.     Carnot. 

Ann.  Chim.  Analyt.,  191S,  23,  69 — 75. 
When  copper,  zinc,  cadmium,  nickel,  and  cobalt 
are  precipitated  as  carbonates  by  means  of  sodium 
carbonate,  the  precipitation  is  incomplete  and  the 
precipitate  always  retains  a  quantity  of  alkali 
carbonate.  If.  however,  a  solution  containing  a 
salt  of  these  metals  is  treated,  in  the  cold,  with 
a  slight  excess  of  sodium  carbonate,  and  ammonia 
or  ammonium  carbonate  then  added  in  quantity 
just  sufficient   to  dissolve  the  precipitate  and  the 


mixture  boiled,  the  metal  is  precipitated  com- 
pletely as  carbonate  or  oxide.  The  boiling  should 
be  prolonged  for  at  least  5  mins.  and  the  volume 
of  the  solution  should  be  about  200  c.c.  for  0-5  grm. 
of  metal.  In  the  case  of  copper,  nickel,  and 
cobalt,  ammonia  or  ammonium  carbonate  may 
be  used  ;  for  zinc,  ammonium  carbonate  gives  a 
precipitate  of  better  physical  character  than  does 
ammonia,  whilst  a  mixture  of  ammonia  and 
ammonium  carbonate  must  be  used  for  cadmium. 

— W.  P.  S. 

Bromine  ions;  Detection  and  determination  of- 


by  means  of  fttchsin-sulphuric  acid  reagent.  G. 
Denigos  and  L.  Chelle.  Ann.  Chim.  Analyt., 
1918,  23,  81—83. 

A  method  described  previously  (this  J.,  1913,  141) 
is  modified  as  follows  in  order  to  prevent  the 
interference  of  nitrites  should  these  be  present. 
Five  c.c.  of  the  bromide  solution  (containing  not 
more  than  1  grm.  of  bromine  per  litre)  is  mixed 
with  4  drops  of  hydrochloric  acid,  4  drops  of  10% 
potassium  chromate  solution,  and  1  c.c.  of  sulphuric 
acid,  and  the  mixture  is  immediately  cooled  to 
15°  C.  ;  after  5  mins.,  1  c.c.  of  the  fuchsin  reagent 
and  1  c.c.  of  chloroform  are  added,  the  mixture  is 
shaken,  and  then  allowed  to  separate.  The 
intensity  of  the  red  coloration  exhibited  by  the 
chloroform  layer  is  proportional  to  the  quantity 
of  bromine  present.  The  presence  of  1  grm.  of 
sodium  nitrite  in  a  solution  containing  1  mgrm. 
of  bromine  does  not  prevent  the  detection  of  the 
latter.      (See  also  J.  Chem.  Soc,  June,  1918.) 

— W.  P.  S. 


Iodine  in  inorganic  and  organic  compounds  :  Neic 

general  method  for  determining .     N.  Tarugi. 

Gazz.  Chim.  Ital.,  191S,  48,  I.,  1—16. 

The   iodine   and   chlorine   in   solutions   of   iodine 
trichloride  such  as  are  used  for  the  sterilisation  of 
water  mav  be  estimated  by  means  of  the  reaction  : 
6FeS04  -*3H,S04  +2IC1,  =  3Fe2(S04),  +  21  +6HC1. 
The  ferrous  sulphate  solution  employed  is  prepared 
by  dissolving  about  14  grins,  of  the  pure,  crystallised 
salt  in  100  c.c.  of  water  and  adding  to  the  filtered 
liquid  100  c.c.  of  2.Y-sulphuric  acid  ;  the  titre  of 
this  solution  is  determined  exactly    by   titration 
with  standard  permanganate  solution.     The  pro- 
cedure is  as   follows  :     A   definite  volume  of  the 
iodine  trichloride  solution  and  exactly  25  c.c.  of 
the  ferrous  sulphate  solution  are  shaken  vigorously 
in  a  separating  funnel,  left  for  1A  hours,  and  then 
repeatedly   extracted    with    chloroform   until   the 
latter  is  rio  longer  coloured.     The  chloroform  solu- 
tions  are   washed   with   a   little   water,    which   is 
afterwards    extracted    with    fresh    quantities    of 
chloroform  as  long  as  the  latter  becomes  coloured. 
The  total  chloroform,  which  contains  in  solution 
the  whole  of  the  iodine,  is  mixed  with  an  equal 
volume  of  water  and  titrated  with  .Y/10-sodiuui 
thiosulphate    solution.       The      aqueous      solution 
which  was  extracted  with  chloroform  and  which 
consists  of  the  acid  ferrous  sulphate,  is  filtered  and 
an    aliquot    part    of    it    titrated    with    A"/10-per- 
manganate   solution,   the   result   being   calculated 
for  the  total  volume  including  the  volume  of  the 
iodine  trichloride  solution  used  :     1  c.c.  of  .Y/10- 
permanganate  corresponds  with  0  00355  grm.  Cl. 
The  total  active  halogens  in  the  iodine  trichloride 
solution  may  be  estimated  by  direct  titration  of 
the    solution     with     AT  / 1 0-thiosulphate    solution. 
Tables  are  given  showing  the  relative  proportions 
of  iodine  monochloride  and  trichloride  correspond- 
ing  with    different    values   of    the   ratio,    iodine  : 
chlorine,    and    the    concentrations   of   iodine    tri- 
chloride by  weight  and   by  volume  for  solutions 
of  specific   gravities   between    1-010   and    1-365. 

This  method  may  be  applied  to  the  estimation 
of  iodine  in  both  inorganic  and  organic  compounds. 
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With  an  inorganic  compound,  this  is  dissolved  or 
suspended  in  water,  the  vessel  containing  the  liquid 
being  surrounded  with  ice,  and  chlorine  passed 
through  until  it  becomes  straw  yellow  and  excess  of 
chlorine  is  e\  ideni  in  the  vessel.  Tin-  tube  through 
which  the  chlorine  is  passed  is  washed  into  the 
liquid,  the  latter  being  made  up  to  a  definite  volume 
and  an  aliquot  part  treated  with  the  standard 
ferrous  sulphate  solution,  extracted  with  chloro- 
form, and  so  on.  When  the  iodine  compound  to 
be  tested  contains  oxygen,  it    is  mixed  with  an 

equal  Weight  of  sodium  bisulphite  before  being 
treated  with  ehlorine. 

\  few  organic  compounds  containing  iodine  give 
up  the  latter  as  trichloride  when  suspended  in  water 

and  treated  with  ehlorine.  but  in  most  eases  it  is 
necessary  to  heat   the  compound  with  sulphuric 

acid  while  the  chlorine  is  passed.  I'se  may  be 
made  of  B  tubulated  retort,  the  end  of  the  tube 
being  turned  downwards  and  joined  to  a  glass 
t  ube  dipping  into  about  10  c.c.  of  water  in  a  beaker 

kepi     cool     b>     ice.      The    substance    is    introduced 

into  the  retort  together  with  6 — 10  c.c.  of  concen- 
trated sulphuric  acid,  and  chlorine  is  passed  in,  the 
liquid  being  gradually  heated  to  boiling  mean- 
while. The  iodine  trichloride  solution  thus  ob- 
tained is  then  treated  as  described  above.  All  the 
organic  compounds  examined  yield  their  iodine  as 
trichloride    under    this    treatment. — T.  II.  P. 


Nitrogen  ;    Kjeldahl's  method  for  the  determination 

of .     E.  Salm  and  S.  Prager.     Chem.-Zeit., 

1918,  42,  104—105. 

Whkn  a  nitrogenous  substance  has  been  decom- 
posed by  digestion  with  sulphuric  acid  and 
mercury,  or  with  sulphuric  acid  containing 
phosphoric  anhydride  and  mercury,  the  subsequent 
distillation  Of  the  ammonia  must  be  made  with 
the  addition  of  zinc  dust  if  potassium  sulphide  is 
not  used  together  with  the  requisite  quantity  of 
sodium  hydroxide.  If.  however,  potassium  sul- 
phide is  used,  zinc  turnings  or  shavings  may  be 
employed  in  place  of  zinc  dust.  in  the  absence  of 
zinc,  or  if  Ibis  is  replaced  by  aluminium,  the 
r.  salts  obtained  are  too  low. — W.  P.  S. 

Foam  inhibitor  in  tin-  \~<in  Sli/ke  amino-nitrogetl 
method.  II.  il.  Mitchell  and  H.  C.  Eckstein. 
J.  Biol.  Chem.,  1918,  33,  373—375. 

Diphknyl  ether  is  recommended  as  an  excellent 
substitute  for  isocaprylic  alcohol  for  the  prevention 
of  foaming  during  the  evolution  of  nitrogen  in  the 
Van  Slyke  method  (this  J.,  1911,  771,  1135)  of 
determining  amino-nitrogen  in  animal  and  plant 
extracts. — 11.  W.  P.. 


Malic  and  tartaric  acids  ;    Optical  method  for  the 

determination  of in  the  same  solution.    J.  J. 

Willaman.  J.  Amer.  Chem.  Soc,  1918,  40, 
693—704. 
The  method  depends  on  the  facts  that  uranyl 
acetate  enhances  the  rotation  of  Z-malic  and 
rf-tartaric  acids  (see  this  J.,  1911,  1177,  1407), 
whilst  ammonium  heptamolybdate  reverses  the 
sign  of  rotation  of  malic  acid,  giving  strongly 
dextro-rotatory  solutions  with  each  acid.  It  is 
designed  for  solutions  containing  from  0T — 0'6 
or  0-8  grm.  of  each  acid,  the  necessary  volume 
of  liquid,  e.ij..  apple  juice,  being  ascertained 
by  til  ration.  The  acids  are  precipitated  as  their 
barium  sails  and  liberated  agaiu,  and  then  aliquot 
parts  are  mixed  with  the  two  activating  agents 
and  examined  in  the  polarimoter.  The  two  readings 
are  referred  to  a  chart  which  is  prepared  by 
plotting  the  rotations  of  different  mixtures 
activated  by  uranyl  acetate  against  those  of  the 
same  mixtures  plus  ammonium  heptamolybdate. 
The  curves  cross,  and  the  point  of  intersection  in 
a  given  case  corresponds  with  the  weight  of  malic 


acid   along  one  axis  anil   tin-   tartaric  acid  along 
the    other.        (See    further,    J.    Chem.    Sue,    June, 

1918.)-  .i.e.  w. 

Analysis  of  glass.     Bonnet.     See  VIII. 

Volumetric  determination  of  manganese  [in  steel]  by 

means  of  sodium  arscnite.     Ibbotson.     See  X. 

Determination   of   cobalt  and  nickel  in  cobalt  steel. 
Schoeller  and  Powell.     See  X. 

Determination  of  copper  minerals  in  partly  oxidised 
ores.     Van   Barneveld   and    Leaver.     See   X. 

Sulphur   [copper  sulphide]  and  copper  oxide  deter- 
mination.    Maier.     See  X. 

Method   of   sulphur   analysis    [in   ores].     Hawley. 
See  X. 

Estimation  of  manganese  in  dbuminiwn  alloys  and 
dust.     Clennell.     See  X. 

Determination  of  bismuth   in  lead  bullion.     Jessup. 
See  X. 

Determination      of      the      purity      of      castor      oil. 
t'hercheffsky.     See  XII. 

Copper-phosphate  mixtures  as  sugar  reagents. 
Qualitative  test  and  quantitative  titration  method 
for  sugar  [dextrose]  in  urine.  Folin  and 
McEllroy.     See  XVII. 

Xole  on  Camtnidge's  method  for  the  estimation   of 
[reducing]  sugar.     Harrow.     See  XVII. 

The  ash  test  for  honey.     Stout.     See  XVII. 

Methods  for  determining  tin.  adulteration  of  wines. 
Pratolongo.     See  XVIII. 

Xon-protcin     nitrogen      in      wheat     flour.     Blish. 
See  XIX.v. 

Estimation   of  lactose   in   milk.     Folin  and   Denis. 
See  XIXa. 

Graduation  and  calibration  of  Gcrber  new  milk 
bidyrometers.     Day  and  Grimes.     Sec  XIXa. 

Determination    of    the,    acidity    of    condensed    milk. 
Dugardin.     See  XIXa. 

Photographic  method  for  the  examination  of  eggs. 
Le  Boy.     See  XIXa. 

The  nitrogen  distribution  of  fibrin  hydrolysed  in  the 
presence  of  ferric  chloride.  Morrow  and  Fetzer. 
See  XIXa. 

Analysis   of  cholesterol    [compounds].      Lifschiitz. 
See  XX. 

A  convenient  accurate  photometer  for  the  measure- 
ment of  photographic  densities.  Benson  and 
others.     See  XXI. 


Patents. 
Metals  ;   Apparatus  for  testing  the  hardness  of  - 


Reid  Byos.  (Engineers),  Ltd.,  London,  and 
G.  Brown,  South  Norwood,  Surrey.  Eng.  Pat. 
114,593,  May  22,  1917.  (Appl.  No.  17,231  of  1917.) 

The  specimen  to  be  tested  is  placed  on  an  anvil, 
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and  an  indenting  member  with  a  hardened  point 
slides  in  a  vertical  guide  and  rests  freely  on  the 
specimen.  Means  are  provided  for  dropping  a 
ball  or  other  known  weight  from  a  predetermined 
height  on  to  the  indenting  member.  The  amount 
of  indentation  is  measured  by  means  of  the 
deflection  of  a  beam  of  light  by  the  angular 
movements  of  a  small  mirror,  which  is  mounted  on 
a  flat  spring  so  arranged  that  it  is  deflected  by  a 
collar  on  the  indenting  member  to  an  amount 
depending  on  the  depth  of  penetration  of  the 
specimen.  This  indentation  is  compared  with 
that  produced  in  a  standard  specimen. — W.  F.  F. 

Melting-points  ;    Method  and  apparatus  for  deter- 
mining  .      L.   W.   Chubb,   Edgewood  Park, 

Pa.,  Assignor  to  Westinghouse  Electric  and 
Manufacturing  Co.  U.S.  Pat.  1,259,363,  Mar.  12, 
1918.    Date  of  appl.,  May  6,  1915. 

The  sample  to  be  tested  i=i  supported  on  a  member 
of  refractory  conducting  material  which  is  heated 
by  the  passage  of  an  alternating  current,  and 
which  forms  with  another  connected  member  a 
thermoelectric  couple.  The  terminals  of  the 
supporting  member  are  connected  by  a  non- 
inductive  resistance,  and  a  direct  current  measur 
ing  instrument  has  its  terminals  connected  to  the 
second  member  of  the  thermoelectric  couple, 
and  to  the  neutral  point  of  the  resistance  respec- 
tively.—W.  F.  F. 

Flue-gases  ;   Apparatus  for  determining  the  quantity 

of  carbon  dioxide  in .    Z.  Olsson,  Assignor  to 

A.  Rust-Oppenheim,  New  York.  U.S.  Pat. 
1,260,020,  Mar.  19,  1918.  Date  of  appl., 
Mar.  29,  1917. 

The  gas  is  passed  through  a  closed  receptacle 
containing  a  buoyant  expansible  body  adopted 
to  rise  and  fall  with  changes  in  the  density  of  the 
gas.  The  movements  of  the  body  are  indicated 
by  connecting  it  to  a  pointer  moving  over  a 
graduated  scale. — W.  F.  F. 


Patent  List 

The  dates  given  in  this  list  are.  in  the  case  of  Applications  for 
Patents,  those  of  application,  and  in  the  case  of  Complete  Speci- 
fications accepted,  those  of  the  Official  Journals  in  which  the 
acceptance  is  announced.  Complete  Specifications  thus  advertised 
as  accepted  are  open  to  inspection  at  the  Patent  Office  immediately, 
and  to  opposition  within  two  months  of  the  date  given. 


I.— GENERAL  ;    PLANT  ;    MACHINERY. 
Applications. 

Aubert.   Furnaces.   7473.    May  3.    (Fr.,  Mar.  10 
1917.) 

Beetiy.  Apparatus  for  filtering  and  straining 
liquids.     7583.     May  6. 

Cooper  and  Griffiths.  Apparatus  for  evolving 
gases  from  liquids.     7515.     May  4. 

I  'unningham.  Separation  of  liquid  mixtures. 
7530.    May  4. 

Fox.  Dehydrating  and  desiccating  apparatus. 
7382.     May  2.  ' l 

Harvey,  and  Harvey  Gas  Furnace  Co.  Regenera- 
tive or  recuperative  furnace  installations.  7529. 
May  4. 

Hodson.  Kiln  for  incinerating  earthv  matters 
7023.     Mav  7. 

Linden. "  7464.    See  XIX. 

Linden.     7430.     See  XII. 

Mann.  Drying,  concentrating,  or  evaporating 
liquids  or  semi-liquids.    751S.    May  4. 


Petrie.  Machines  for  drying  granular  or  fibrous 
materials.    7612.    May  7. 

Reynard.  Effecting  rapid  crystallisation  of  sub- 
stances in  solution.     7959.     May  11. 

Rudge,  and  United  Alkali  Co.  Apparatus  for 
subjecting  matter  to  the  action  of  gases  or  vapours, 
for  making  bleaching-powder,  etc.    7875.    Mav  10. 

Wilson.    Automatic  stills.     7541.     May  6. 

Complete  Specifications  Accepted. 

43  (1917).  Marks  (Isko,  Inc.).  Refrigerating 
apparatus.     (115,051.)     Mav  8. 

884  (1917).     Avlsworth  and  others.    See  XX. 

5829  (1917).  'Testrup,  and  Techno-Chemical 
Laboratories.  Ltd.  Conducting  high-temperature 
reactions.    (115.087.)    Mav  8. 

7867  (1917).  Enock  &  Co.,  and  Enock.  Jacketed 
vats  for  heating  and  cooUng  liquids.  (115,126.) 
May  8. 

7940(1917).  Roy,  and  Morson  and  Son.  Means 
for  purifying  and  absorbing  gaseous  products  of 
chemical  reactions.     (115,311.)     May  15. 

9015  (1917).  Jeffcock  and  Yardley.  Separating 
water  and  other  matter  from  compressed  air  and 
other  gases.     (115,325.)    Mav  15. 

11,539  (1917).  Bloxam  (ZellstofTfabrik  Waldhof ). 
Disposal  of  waste  gases  from  chemical  operations. 
(115,350.)    May  15. 

16.135  (1917).  Schlatter  and  Frorath.  Drving- 
installations.    (115,193.)    May  8. 

18,516  (1917).  Marks  (Isko,  Inc.).  Refrigerating 
apparatus.     (115,208.)     May  8. 

II.— FUEL ;     GAS  ;     MINERAL    OILS    AND 

WAXES  ;    DESTRUCTIVE   DISTILLATION  ; 

HEATING  ;    LIGHTING. 

Applications. 

Arkell.  Artificial  fuels,  and  processes  for  manu- 
facturing same.    7803.    May  9. 

Ballihgall  and  others.     7557.     See  VII. 

Boissier.  Solid  fuel.  7862.  Mav  10.  (Fr., 
May  10,  1917.) 

Corth^sv.  Distillation  of  liquid  hvdrocarbons. 
7315.    May  1. 

Corthesy.  Generation  of  gas  from  coal  dust,  etc. 
7710.     May  8. 

Glover,  West,  and  Wild.  Retorts  for  con- 
tinuous carbonisation  of  coal,  etc.     7586.     Mav  6. 

Harger.     7772.     See  VII. 

Lambertv.  Manufacture  of  briquettes.  752S. 
May  1. 

Leadbeater.  Means  for  drying  and  carbonising 
peat,  etc.    7415.    May  3. 

Automatic  coal-gas  producer.      7765. 


Masevk 
May  9.' 

Parker, 
bonaceous 


Generation,  from  incandescent  car- 
material,  of  fuel  gas  for  internal- 
combustion  engines.     7435.     May  3. 

Soddy.  Stripping     illuminants       from       and 

purifving  coal  gas  by  means  of  charcoal.  7698. 
Mav  8. 

S*tevenson.    Fuel.    7263.    Mav  1. 

Stobart.    Washers  for  coal,  etc.    7246.    Apr.  30. 

Thuman.  Apparatus  for  feeding  fuel,  etc., 
to  gas-producers.     7532.     May  4. 

Complete  Specifications  Accepted. 

11,575  (1916).  Riedel.  Operation  of  gas  genera- 
tors.    (101.220.)     Mav  8. 

16,469  (1917).  Soc.  Franco-Beige  de  Fours  a 
Coke.    Horizontal  coking  ovens.    (113,779.)   May  8. 

5095  (191S).    Gaunt  and  others.   See  X. 

III.— TAR  AND  TAR  PRODUCTS. 

Complete  Specifications  Accepted. 

5567  (1917).  Thuman  (Evans).  Manufacture  of 
toluol.     (115,006.)     May  8. 

6035  (1917).  Imray  (Soc.  Chem.  Industry  in 
Basle).  Manufacture  of  8  aminoanthraquinone, 
(115,259.)    May  15. 
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IV.— COLOURING    MATTERS    AND    DYES. 
Applications. 

Clark  (Cham.  Eabr.  Worms).  Colours  soluble  in 
oils  and  fats,  and  process  of  preparing  same. 
7719.    Mav  8. 

Dydynski.  Manufacture  of  sulphur  colour  for 
printing  textile  fabrics,  etc.     7175.     May  3. 

Imray  (Soc.  Chem.  Industry  in  Hash-).  Manu- 
facture of  mordant-dyeing  azo  dyestuffs  and 
metal  compounds  thereof,  and  their  application 
in  dy.ing.     7810.     May  9. 

V.— FIBRES  ;    TEXTILES  ;    CELLULOSE  ; 
PAPER. 

Applications. 

Br<*geat.  Recovery  of  acetate  of  cellulose  from 
industrial  waste  material.  7809.  May  9.  (Fr., 
Dee.  1,  1917.) 

Carper  and  Tulloch.  Extraction  of  fats,  etc., 
from  wool.     7255.     Apr.  30. 

Dreyfus.  Manufacture  of  compositions  or 
articles  having  a  basis  of  cellulose  acetate.  7192 
and  71!>:t.     Apr.  29. 

Groves  and  Ward.    7177.    See  XIII. 

Harvey.    7740.    See  XIII. 

Johnston  and  Sutherland.  Degumming  or 
•1  tmsing  stalk  fibres.    7486.    May  4. 

Moore.  Production  and  treatment  of  fibrous 
materials.     7312.     May  1. 

Robbins.    7907.    See  XIII. 

VI.— BLEACHING  ;    DYEING  ;    PRINTING  ; 
FINISHING. 

Applications. 

Barnes,  and  Spence  &  Sons.  Mordanting 
vegetable  fibres.     7820.     May  10. 

Dydynski.     7475.     See  IV. 

Dydynski.  Dyeing  with  direct  (substantive) 
cotton  colours.     7656.     May  7. 

Imray  (Soc.  Chem.  Ind.  in  Basle).    7816.   See  IV. 

Robertson.  Printing  woven  fabrics.  7547  and 
7826.    May  6  and  10. 

Completk  Specifications  Accepted. 

5785  and  9702  (1917).  Farrar  and  Whitehead. 
Dyeing  machines,  washing-off  machines,  etc. 
(115,082.)     May  8. 

6339  (1917).  Albrecht.  Production  of  printed 
cloths.    (115,100.)    May  8. 

ii41t  (1917).  Calico  Printers'  Assoc,  and  Four- 
neaux.  Production  of  black  on  vegetable  fibres. 
(115,278.)    May  15. 

NIL— ACIDS  ;     ALKALIS  ;     SALTS  ;     NON- 
MKTALLIC  ELEMENTS. 

Applications. 

Ballingall,  and  R.  and  J.  Dempster.  Heat- 
controlling  means  for  hydrogen-gas  plants.  7557. 
May  6. 

Becket.  Manufacture  of  calcium  carbide.  7239 
and  7240.    Apr.  30. 

Blumenberg.  Treatment  of  borax  ores.  7848. 
May  10. 

Dutt  and  Dutt.  .Manufacture  of  aluminium 
chloride,  aluminium-sodium  chloride,  and  car- 
bonates of  soda  and  potash.     7841.     May  10. 

Gros  et  Bouchardy.  Manufacture  of  nitric 
anhydride.  7392.  Mav  2.  (Switzerland,  May  16, 
1917.) 

Qti  s  et  Bouchardy.  Manufacture  of  nitric  acid. 
7393  and  7394.  May  2.  (Switzerland,  June  2  and 
16,  1917.) 

Harger.  Manufacture  of  hydrogen.  7772. 
Hay  9. 

Heberlein  and  Mond.  Production  of  preparations 
containing  colloidal  copper  compound.  7576. 
May  6. 

Hirst.    Recovery  of  rare  earths.    7210.    Apr.  30. 


Hulin.  Preparation  of  anhydrous  metallic- 
chlorides.     7601.     May  7. 

Jones  and  Parsons.  Process  of  oxidising  am- 
monia, and  catalyl  tc  bodies.     7221.     Apr.  30. 

Mackintosh.  Extraction  of  radioactive  sub- 
stances from  silicious  and  aluminous  materials. 
7819.    May  0. 

Rideal  and  Taylor.  Manufacture  of  hydrogen. 
7232.     Apr.  30. 

Rudge,  and  United  Alkali  Co.     7875.    See  I. 

Complete  Specifications  Accepted. 

0317(1917).  Westling  and  Andersen.  Separation 
of  molybdenum  compounds.     (115,274.)    May  15. 

8120(1917).    Richards.   See  VIII. 

10,280(1917).  Grossmann.  Method  of  obtaining 
nitre-cake  in  a  disintegrated  or  ground  form. 
(115,340.)    May  15. 

VIII.— GLASS  ;    CERAMICS. 
Applications. 

Marlow.  Ovens  or  kilns  for  making  tiles, 
pottery,  etc.     74S7.     May  4. 

Parsons.     Glass  furnaces.     7038.     May  7. 

Steele.  Sifting  apparatus  for  potters'  slip, 
glaze,  etc.     7488.     May  4. 

Complete  Specifications  Accepted. 

1339  (1917).  Chambers.  Manufacture  of  glass. 
(103,072.)    May  15. 

8126  (1917).  Richards.  Furnaces  or  kilns  for 
calcining  limestone,  fireclay,  or  other  refractory 
materials.    (115,310.)    May  15. 

8530  (1917).  Soc.  Nouv.  des  Etabl.  E.  Muller. 
Baking  graphite  crucibles,  bricks,  and  other 
refractory  objects  having  graphite  for  a  base. 
(109,247.)    May  15. 

IX.— BUILDING  MATERIALS. 
Application. 
Hadfield   and   Hadfield.      Manufacture  of   con- 
crete.   7919.    May  11. 

Complete  Specifications  Accepted. 
0121  (1917).    Middlesboro'  Slag  Co.,  and  Major. 
Manufacture  of  slag  bricks.     (115,100.)     May  8. 

11,419(1917).  Ito.  Heat-insulating  compounds. 
(115,163.)    Mav  8. 

14,247  (1917).  Abraham.  Roofing  matt-rials. 
(113,778.)     May  8. 

X.— METALS  ;     METALLURGY,    INCLUDING 
ELECTRO-METALLURGY. 

Applications. 

Aitken.  Crucible  furnaces  for  melting  metals. 
7474.     May  3. 

Ashcroft.  Manufacture  of  magnesium  by 
electrolysis.    7215.    Apr.  30. 

Ashcroft.  Manufacture  of  magnesium  or  its 
alloys  by  electrolysis.    7705.     May  8. 

Ashcroft.  Treatment  of  complex  or  refractory 
sulphide  ores  or  products.    7706.    May  8. 

Bowes.  Aluminium  soldering  process.  7289. 
May  1. 

Burnett  and  Jones.  Case-hardening  materials. 
755(5.     May  0. 

Burr.  Admixture  of  metals  or  substances  for 
alloving.     7311.     May  1. 

Clevenger.  Electrolytic  production  of  zinc, 
7605  and  7007.     May  7.     (U.S.,  May  7,   1917.) 

Crocker  and  Crocker.  Manufacture  of  zinc. 
7505.     May    1. 

Edser,  Tucker,  and  Minerals  Separation,  Ltd. 
Concentration  of  ores.     7742.     May  8. 

Elmore.  Extraction  of  lead  and  zinc  from  their 
ores.     7732.    May  8. 

Grondal.  Mechanical  roasting-furnace.  7650. 
May  7.       (Sweden,  Mar.  24,  1917.) 
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Mayrow.  Apparatus  for  chemical  and  electro 
cleaning  and  depositing  metals.    7188.    Apr.  29. 

Mordey.  HeaMreatrnent  of  iron  and  steel  and 
their  alloys.     7752.     May  8. 

Stabilimenti  Biak.  Process  for  melting  metals. 
7648.     May  7.     (Ital.,  May  7,  1917.) 

Wright  and  Eagle  Range,  Ltd.,  and  Yates. 
Tilting  crucible  furnaces.     7457.     May  3. 

Complete  Specifications  Accepted. 

16,310  (1916).  Reichenstein.  Protecting  iron 
surfaces  from  chemical  action.    (103,814.)   May  15. 

1674  (1917).  Faulkner.  Electric  furnaces  for 
melting  or  refining  non-ferrous  alloys.  (115,248.) 
May  15. 

5835  (1917).  Ross  and  Crump.  Extraction  of 
copper  or  other  metals  from  ores,  etc.  (115,088.) 
May  8. 

6240  (1917).  Temple.  Composition  for  use  in 
welding  steel  or  wrought  iron.    (115,102.)    May  8. 

8653  (1917).  Rollason.  Combined  tilting  and 
reverberatory  open-hearth  melting-furnace  and 
converter.    (115,323.)    May  15. 

10,385  (1917).  New  Delaville  Spelter  Co.,  and 
Shortman.   Extraction  of  zinc.   (115,409.)   May  15. 

16,129(1917).  Stabilimenti  Biak.  Metal  alloys. 
(111,288.)     May  15. 

17,325  (1917).  Kimbell.  Separation  or  con- 
centration of  ores.    (115,199.)    May  8. 

5095  (1918).  Gaunt,  Brookfield,  and  Tylor  and 
Sons.  Means  for  preheating  the  charge  in  crucible 
and  like  furnaces.     (115,222.)    May  8. 

XL— ELECTRO-CHEMISTRY. 

Applications. 

Armelin.    Dry  batteries.    7727.    May  8. 

Ashcroft.    7245  and  7705.    See  X. 

Bowen  and  Marino.  Secondary  batteries.  7175. 
Apr.  29. 

Campbell  and  Gow.  Control  of  power  absorbed 
in  electric  furnaces.    7957.    May  11. 

Clevenger.     7665  and  7667.     See  X. 

Hawkins.  Accumulator  cell.  7387.  May  2. 
(U.S.,  May  2,  1917.) 

Mayrow.    7188.    See  X. 

Complete  Specifications  Accepted. 

18,338  (1916).  Ajax  Metal  Co.  Induction 
furnaces.     (103,645.)     May  15. 

1588  (1917).  British  Electric  Transformer  Co., 
and  Berry.  Electric  furnaces  and  transformers  for 
use  therewith.     (115,247.)    May  15. 

1674  (1917).    Faulkner.    See  X. 

15,815  (1917).  Dean,  and  Chloride  Electrical 
Storage  Co.  Electric  accumulators.  (115,374.) 
May  15. 

XII.— FATS;    OILS;    WAXES. 

Applications. 

Carper  and  Tulloch.     7255.     See  V. 

Linden.  Separating,  recovering,  and  washing 
oil,  grease,  fat,  etc.,  from  water,  etc.,  or  separating 
two  liquids  of  different  densities.    7430.    May  3. 

Janaka.  Manufacture  of  soap  containing  sul- 
phur.    7249.    Apr.  30.     (Japan,  Aug.  1,  1917.) 

Complete  Specification  Accepted. 

6761  (1917).  Huntington  and  Barnes.  Soap. 
(115,110.)     May  8. 

XIII.— PAINTS ;    PIGMENTS;    VARNISHES; 
RESINS. 

Application  s. 

Clark  (Chem.  Fabr.  Worms).     7719.    See  IV. 

Groves  and  Ward.  Dopes  or  varnishes  for 
aeroplanes.     7177.     Apr.  29. 

Harvey.     Dopes  for  fabrics.     7740.     May  8. 

Robbins.  Preparation  or  dope  for  treating 
fabrics  for  aircraft.     7907.     May  10. 


XV.— LEATHER  ;  BONE  ;  HORN  ;  GLUE. 

Applications. 
Clark  (Chem.   Fabr.  Worms).      Tanning  animal 


Tanning     fishing-nets. 


hides.    7720.    May  8. 

Haack     and     Testas. 
7526.    May  4. 

Kay  and  Piatt.  Automatic  tanning  plant. 
7694.    May  8. 

Weiss.  Manufacture  of  horny  masses  from 
casein,  etc.  7479.  May  3.  (Germany,  Apr.  28, 
1917.) 

XVI.— SOILS  ;    FERTILISERS. 

Applications. 

Brown.  Grub-resisting  fertilising  material. 
7684.    May  8. 

Furse.  Manufacture  of  manure  from  refuse. 
7843.     May  10. 

XVIL— SUGARS  ;  STARCHES  ;  GUMS. 

Application. 

Lang.  Manufacture  of  syrup  from  beetroot. 
7762.     May  9. 

XIX.— FOODS  ;       WATER     PURIFICATION  ; 
SANITATION. 

Applications. 

Adams.  Vegetable  meal  and/or  flour.  7551. 
May  6. 

Johnston  and  Kearney.  Preservation  of  food- 
stuffs.   7784.    May  9. 

Linden.    7430.    See  XII. 

Linden.  Means  for  drying  sludge,  etc.  7464. 
May  3. 

Complete  Specifications  Accepted. 

6086  (1917).  Bendixen.  Method  of  making 
soluble  the  nucleo-albumins  in  preserved  eggs. 
(115,261.)    May  15. 

17,607(1917).  Reisert  Ges.  Process  of  softening 
water.     (112,127.)    May  8. 

XX.— ORGANIC     PRODUCTS ;      MEDICINAL 
SUBSTANCES  ;    ESSENTIAL  OILS. 

Applications. 

Newton  (Bayer  und  Co.).  Manufacture  of  a 
pharmaceutical  product.    7867.    May  10. 

Newton  (Bayer  und  Co.).  Manufacture  of 
dialkylbroinoacetylurea.     7868.     May  10. 

Complete  Specifications  Accepted. 

884  (1917).  Aylsworth,  and  Savings  Investment 
and  Trust  Co.  Apparatus  for  performing  organic 
chemical  reactions.     (103,665.)     May  8. 

5755  (1917).  Callimachi.  Manufacture  of 
salicylic  acid.    (115,080.)    May  8. 

XXL— PHOTOGRAPHIC  MATERIALS 
AND  PROCESSES. 

Application. 

Keerotype,  Ltd.,  and  Middleton.  Photo- 
graphic printing-paper  and  transfer  processes. 
7641.     May  1. 

XXIII.— ANALYSIS. 

Application. 

Richardson.  Means  for  testing  hardness  of 
materials.     7825.     May  10. 

Complete  Specifications  Accepted. 

12,102  (1917).  Guillemin,  and  Comp.  des  Forges 
d'Audincourt  et  D^pendances.  Calorimetric 
meters.    (115,354.)     May  15. 

14,096  (1917).  Siemens  und  Halske  A.-G. 
Photometry  and  apparatus  therefor.  (112,614.) 
May  8. 
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L-GENERAL;  PLANT;  MACHINERY. 
Hat  reactions;  Method  of  obtaining  general  velocity 
funis  for  complete  homogeneous  at  constant 

pressure.  G.  \V.  Toad.  Phil.  M;i^..  1918,  33. 
4BC— 444. 
i:i  v  mix  velocity  curves  tor  brmoleculnr  and  ter- 
Daolecnlar  reactions  at  constant  pressure  have  been 
plotted,  and  tiu'ir  application  to  technical  gas  re- 
actions  is  retorted  to.  The  graphs  have  refer- 
ence id  tennolecular  reactions  of  the  type  JA  +  B 
wiiii  either  a  or  n  in  cxivss,  and  afford  directly 
the  percentage  of  the  original  substances  which 
litis  undergone  transformation  after  different  time 
intervals.  The  technically  Important  cases,  In 
which  tin'  reaction  products  occupy  two- tin  ids  and 
one-third  respective^  of  Lhe  volume  of  the  reacting 
substances,  are  both  dealt  with  in  the  paper.  (See 
J.  eh. -in.  Soe.,  r.ns.  ii..   190.)     II.  M.  D. 

1' VI  I.MS. 

Condenser*  or  coolers  for  gates  or  liquids.  B.  O. 
Stables,  and  J.  unci  B.  Hall,  Ltd.,  Dartford, 
Kent.  Bug.  Pat.  114,001,  Apr.  6,  1917.  (Appl. 
No.  1880  of  I'.HT.) 
A  shallow  casing  is  provided  with  two  partitions 
arranged  iu  spiral  form  it  of  any  modified  shape, 
and  colled  in  opposite  directions  so  as  to  form  a 
tortuous  passage  leading  from  the  circumference 
to  tin-  centre  and  bark  to  the  circumference  in  the 
apposite  direction.  The  cooling  medium  is  passed 
through  the  passage.  A  number  of  tubes  for  the 
tntd  to  1"'  cooled  are  arranged  in  the  passage  and 
are  connected  in  parallel  at  each  end  I"  a  single 
Inlet  or  outlet  Pox  inside  I  lie  <asing,  from  which  an 
inlet  or  outlet  pipe  passes  through  I  lie  easing.  The 
cooling  fluid  may   pass   through  the  passage  in  the 

same  or  In  the  opposite  direction  to  thai  of  the  fluid 

to  he  eoided.     I  Reference  is  directed,   in   pursuance 

of  Seci.  7,  Sub-sect.  -t.  of  the  Patents  and  Designs 
Act.  1907,  to  Eng.  Pat.  930  of  1874.)— W.  F.  F. 
Oon&etuers.  /tor  acids.    W.   Hayhurst,  Accrington. 
Kng.   Pat.    lH.Tor..   May  80,   1917.       (Appl.  No. 

77.17  of  1917.1 
A   OBNDBX8EB   for    acids,   such    as  nitric  and  hydro- 
chloric acids,  comprises  a  vessel  of  prismatic  form 

having  a  cross-section  of  triangular  or  other  form 
with  large  cooling  surface  area.  In  one  form  the 
CroSS-SeCtion  may  he  of  inverted  T-shape.     A  series 

of  such  vessels  is  arranged  in  a  sloping  tank,  the 
vessels  being  connected  at  the  bottom. — W.  F.  F. 
Drying  medium;  Method  of  and  apparatus  fur  pro- 
ducing   a   .     L.    ('.    Sadezkv.    London.     Eng. 

Tat.    111. Mil.    Feb.    p.i.    1918.     (Appl.    No.   2888  of 

ims.) 

A  iikyim;  medium  suitable  for  drying  clothing, 
textile  fabrics,  powder,  liquids,  or  semi-liquids  such 

as  milk.  eggs,  and  the  like,  is  produced  by  separat- 
ing  the    moisture   from    air   by   cooling  Willi   liquid 


H 
air.     A   fan,   B,    forces  air    Into  a   conduit.    A.   and 
liquid  air  is  sprayed   in  at    lhe  contracted    passage, 
C.     The  mixture  passes  Into  the  Chamber,   D,  where 


ice  is  deposited,  and  I  hence  to  the  conduit.  B,  liquid1 
air  being  sprayed  in  at  F.  The  mixture  passes  into 
ii  .second  depositing  chamber.  Q,  and  the  dry  air 
then  passes  through  a  conduit,  ii.  provided  with 

Steam   healing   [lilies,   .1.     Tin-  dry    hot    air   is  with- 
drawn for  use  by  a  fan,   K.—  \V.   F.  F. 
Jh-liudrtttiiiti -nidi  him    for  '/'  sieeatimj  liquids.  T.    J, 

'osier   and    1  >.    (I.    Putnam.   Chicago,    111.        U.S. 

Pat.    1,258,988,    Mar.    12,    mis.       Date-   of  appl., 

Feb.   2.   1!I17. 
A    siATioxun    cylindrical   casing   having   means   to 
SUPPly   healed   gas   lo  Its   interior    is  mounted   OH   a 

rotary  shaft.     A  drum  within  tl asing  is  secured 

al  one  end  to  the  Shaft  and  at  the  other  end  Is  pro- 
vided with  an  annular  ring  which  is  journallcd  on 
a.  Stationary  disc.  A  feed  pip,,  passes  through  the 
disc  and  supplies  the  fluid  to  be  dried  lo  i  he  Interior 

surface  of  the  drum.  The  dried  material  is  re- 
moved from  the  drum  by  means  of  a  scraper  carried 

by  the  disc-,  and  a  conveyor  carries  it  out  of  the 
machine.— J.    II.   I'. 

Drying  machine,    F.  G.  Sargent,  Westford,  Assign- 
or lo  C.  (J.   Sargent's  Sons  Corporation,  liranile- 
ville,   Mass.     F.S.   Pat.    1,259,075,   Mar.  19,   1918 
Hate  of  appl.,  July  11,  1917. 
The  machine  consists  0f  a  casing,   inside  which  Is 
a   movable  screen  to    support    the   material   to  be 
dried.    Heated  air  is-  conducted  to  the  space  above 
the  screen   and   passes   through    the   screen    to    it 
number  of  passages,  through  which  part  of  the  air 
is  returned  to  the  heating  chamber  and  used  again, 
whilst   the   remainder  passes   lo  lhe  exhaust. 

—J.   H.   V. 

Heat  interchanging  apparatus;  Tubular .    E  L 

I'ease.  Hurworih  Moor.  A.  Bell,  and  The  British 
Still  Tube  Co.,  Ltd.,  Darlington.  Eng  Pal 
11  1,803,  Mar.  (i,  1917.  (Appl.  No.  3327  of  1917.) 
Ix  an  apparatus  for  heating  air  by  means  of  steam, 
n  number  of  healing  units  are  arranged  in  two  tiers! 
Bach  unit  consists  of  a  pair  of  vertical  rectangular 
headers  connected  by  horizontal  tubes  provided 
with  vertical  metal  radiating  ribs,  e.g.,  by  expand- 
ing the  tubes.  Openings  are  provided  in  the 
headers  for  the  insertion  of  an  expanding  tool  and 
for  cleaning  purposes.  The  headers  of  several 
units  are  adapted  to  at  together  so  as  to  form  the 
side  walls  of  the  conduit  through  which  air  to  be 
healed  is  passed  by  pressure  or  suction.  The  front 
headers  are  divided  horizontally  into  two  com- 
partments so  that  the  steam  passes  through  the 
upper  pipes  and  returns  through  the  lower  pipes, 
and  the  units  are  connected  to  a  common  steam 
supply  pipe  above  the  apparatus  and  to  a  common 
return  pipe  for  condensed  water  below  the 
apparatus,  valves  being  provided  so  that  any  or 
all  of  lhe  units  may  be  put  into  action.  The  upper 
and  lower  compartments  of  the  upper  tier  of  front 
headers  arc-  connected  by  Intermediate  pipes  to  tin- 
upper  and  lower  compartments  of  that  front  header 
of  the  lower  tier  which  is  below  tin-  adjacent  upper 
unit,  so  that  all  the  connecting  pipes  are  inclined. 
The  first  unit   in  the  lower  tier  and  the  last  unit   iit 

ihe  upper  tier  have  a  direct  valved  connection  with 

lhe   steam    supply    pipe-,    and    tin-    last    unit    ill   the 
upper  tier  has  a  direct  valved  connection  with  the 

return  pipe-  for  condensed  water. — W.  P.  F. 

Evaporators,  steam  generators,  steam   separators-, 

nr  the  Ufa    apparatus;   .\nti-primimi  devices  <,r 
baffle  plates  for     — .    H.  Fay,  Liverpool.    Eng 
Pat.    m.ssx.   Apr.    is,    inn.     (Appl.   No.  5432  of 
1917.) 
An  anti-priming  device-  for  evaporators  comprises 

two  horizontal  sets  of  annular  or  spiral  batllc-s 
Which  inlerniesh  with  one  another  and  divide-  the 
evaporator  horizontally  into  two  parts.  The  baffles 
are  each  carried  by  a  horizontal  plate,  the  upper  set 
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being  suspended  from  a  rod  which  screws  through 
the  top  of  the  casing  so  that  the  extent  of  inter- 
meshing  of  the  baffles  may  be  regulated.  An  indi- 
cating pointer  may  be  attached  to  the  screwed  rod 
so  as  to  indicate  the  position  of  the  baffles  on  a 
scale.  The  steam  passes  upwards  through  a  central 
opening  in  the  lower  plate  and  then  radially  out- 
wards in  a  zigzag  path  over  the  baffles,  while  the 
separated  water  escapes  through  perforations  in 
the  lower  plate  into  a  conduit  from  which  it  flows 
back  into  the  water  space  of  the  evaporator.  The 
edges  of  the  baffles  may  be  beaded,  flanged,  or 
curved  inwards  against  the  direction  of  steam 
flow.— W.  F    F. 

Separating  liquids  of  different  specific  gravity,  in- 
soluble or  difficultly  soluble  in  each  other,  such 
for  instance  as  an  emulsion  or  mixture  of  grease 
and  water.  J.  Carroll,  Wigan.  Eng.  Pat.  114,921, 
May  15,  1917.  (Appl.  No.  0913  of  1917.) 
The  warm  or  hot  emulsion  of  grease  and  water  is 
placed  in  a  chamber  provided  with  an  internal  con- 
tracted neck  at  the  top,  the  space  surrounding  the 
neck  being  filled  with  cold  water.  A  short  tube  fits 
into  the  neck  and  the  grease  solidifies  in  the  tube, 
which  may  then  be  withdrawn  and  the  grease 
removed  by  pulling  a  scraping  disc  through  the 
tube.  In  a  modification,  the  vessel  into  which  the 
emulsion  is  passed  at  the  bottom,  may  be  provided 
with  a  horizontal  partition,  having  openings  over 
which  inverted  funnels  are  placed  to  collect  the 
solidified  grease.  The  top  of  each  funnel  is  flared 
•outwards,  and  all  may  be  united  by  shallow 
channels.  One  may  be  provided  with  a  lip  for  the 
overflow  of  water.  The  apparatus  is  specially 
applicable  for  recovering  fats  from  water  used  for 
washing  sheep.  Soluble  fats  are  previously 
rendered  insoluble  by  the  addition  of  sulphuric 
acid.— W.  F.  F. 

Liquids  and  gases,  vapours,  fumes,  and  the  like; 
Apparatus  for  bringing  into  intimate  con- 
tart.    W.  B.  Davidson,   and  W.  C.  Holmes  and 
Co..  Ltd.,  Huddersfield.  Eng.  Pat.  115.000,  Jan.  IS. 
1918.     (Appl.  No.  1025  of  1918.) 
Its  an  apparatus  of  the  type  described  in  Eng.  Pat. 
-9302  of  1914    (this    J..   1914,   10S2),    a   number   of 
shallow   trays,  c,  with  upturned  edges,  d,  e.  are 
superposed  in   a   casing,    a.  and   liquid    overflows 
from  one  to  the  other  by  pipes,  j.  which  dip  into 


the  spraying  vessels.  7.-.  These  vessels  are  mounted 
on  a  rotating  shaft,  b,  and  carry  short  radial  pro- 
jecting pipes.  I,  to  which  spraying  vanes,  m,  having 
scoop  portions,  m',  are  secured.  The  upper  por- 
tions of  the  vanes  are  serrated  and  an  additional 
scoop,  p,  may  be  provided.  The  gas  to  be  treated 
passes  upwards  through  the  apparatus  as  shown 
fcy  the  arrows,  and  its  contact  with  the  spray  is 
facilitated  by  the  inclined  deflecting  plate,  h. 
Kotation  of  the  liquid  is  prevented  by  radial  plates. 
<j,  and  additional  radial  ribs  may  be  provided  to  act 


as  gas  scrubbers.  In  a  modification,  the  arms 
carrying  the  sprayers  are  formed  as  tangential 
tapering  extensions  from  the  vessels,  fc,  so  that  the 
liquid  is  directed  towards  the  vanes.  In  another 
modification  a  horizontal  annular  plate  may  ex- 
tend inwards  from  the  plate,  ft,  and  may  be  pro- 
vided with  radial  slots  to  distribute  the  gas. 

— W.  F.  F. 

Refrigerating  apparatus.    M.  F.  Ewen  and  A.  L.  S. 

McCurdy,   Chicago,  111.,  Assignors  to  Larsen  Ice 

Machine    Co.     (Inc.),    Wilmington,    Del.       U.S. 

Pat.   1,259,000,    Mar.   12,   1918.       Date  of    appl., 

Nov.  4.  1915. 
Between"  the  absorber  and  the  still  and  connected 
with  them  by  valved  pipes  is  a  measuring  device, 
and  the  valves  are  operated  alternately,  so  that 
at  definite  intervals  predetermined  amounts  of 
saturated  absorbent  are  transferred  from  the 
absorber  to  the  still  by  gravity.  Between  the  expan- 
sion chamber  and  a  combined  condenser  and  liquid 
receiver  is  a  positively  operated  valve  which  is 
actuated  in  fixed  time  relation  with  the  valves  con- 
trolling the  inlet  and  outlet  of  the  measuring  device. 

—J.  H.  P. 

Dust  filter  and  the  like.  G.  H.  Fraser,  Brooklyn, 
N.Y.  U.S.  Pat.  1,259,008,  Mar.  12,  1918.  Date  of  ■ 
appl.,  Apr.  20,  1915. 
A  number  of  chambers  connected  with  a  common 
exhaust  and  a  common  inlet  main,  are  each  pro- 
vided with  a  filter  chamber  through  which  the  dust- 
laden  gas  is  caused  to  flow.  Any  one  of  the 
chambers  may  be  cut  out  of  the  circuit  by  means 
of  valves,  and  other  valves  are  provided  by  means 
of  which  a  reverse  flow  may  be  induced  through  the 
chamber  to  clean  the  filter. — J.  H.  P. 

Filter.  C.  W.  Merrill.  Berkeley,  Cal.  U.S.  Pat. 
1,259,032,  Mar.  12,  1918.  Date  of  appl.,  Dee.  8,  1915. 
A  number  of  flat  circular  filter  elements  are 
arranged  parallel  to  one  another  and  the  liquid  is 
directed  against  their  surfaces  by  perforated  radial 
pipes  mounted  on  a  central  rotating  supply  conduit 
passing  concentrically  through  all  the  filter 
elements.  Each  filter  element  is  provided  with  an 
aperture  extending  from  the  centre  to  the  side 
wall,  and  the  solid  material  is  removed  mechanically 
through  the  aperture. — W.  F.  F. 

Filter:  Ilotary  suction  .     O.  J.  Salisbury,   Salt 

Lake  City,  Utah.  U.S.  Pat.  1,259,139,  Mar.  12. 
1318.  Date  of  appl..  May  24,  1917. 
The  filter  is  formed  of  a  series  of  similar  units 
arranged  side  by  side  in  spaced  relation,  each  com- 
prising a  solution  tank  and  a  filter  agent  mounted 
to  revolve  therein.  The  filter  agents  are  mounted 
on  a  longitudinal,  hollow  shaft  above  the  tanks. 

—J.  H.  P. 

Classifier.  A.  L.  Blomfield,  Denver,  Colo.,  Assign- 
or to  The  Dorr  Co.  U.S.  Pat.  1,200,135.  Mar.  19, 
1918.  Date  of  appl.,  Apr.  21,  1916. 
A  hollow  container  has  an  overflow  for  liquid  and 
suspended  matter  and  a  flat  bottom  surface  pro- 
vided with  an  outlet  for  material  which  settles. 
Sweeps  move  the  latter  across  the  bottom 
towards  the  outlet,  and  a  current  of  liquid  intro- 
duced at  the  bottom  lifts  the  finer  solids  to  the 
overflow.  The  material  is  fed  into  the  container 
below  the  level  of  the  overflow.— J.  H.  P. 

Pulveriser.  J.  C.  Clark,  Atlanta,  Ga.  U.S.  Pat. 
1,260,330,  Mar.  20.  1918.  Date  of  appl.,  Jan.  13, 
1916; 

A  stationary  casing,  10,  is  provided  with  a  dis- 
charge opening  at  the  bottom,  and  an  opening  in 
one  side  in  which  a  dished  plate,  19.  fits.  This 
plate  is  carried  by  the  eup-shai>ed  member,  15,  16, 
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which  is  mounted  on  the  horizontal  Shaft,  IB,  and 
provided    with    perforations  In  lis   base  through 
which  materia]  Is  guided  by  t  ii<-  plate,  18.    a 
28,  is  mounted  to   rotate  on   the  shaft,   18,   and 
carries  a  spider  provided  with  peripheral  pockets, 


27.  carrying  grinding  rolls  which  bear  against  the 
ring  portion,  16,  of  the  cup-shaped  member.  The 
shaft  and  sleeve  carry  pulleys  ami  are  Independ- 
ently rotated.— W.  P.  B\ 

Cooling  towers  of  reinforced  concrete;  Construc- 
tion of .     F.  K.  T.  van  Person,  Ileerlen,  and 

<;.  Kuvpers,  Rot  tordam,  Netherlands.  Eng.  Pat. 
108,863,  Aug.  8,  1917.  (Appl.  No.  11,-159  of  1917.) 
Under  Int.  Oonv.,  Aug.  16,  1916. 

Pulverising  apparatus.  R.  A.  Laehinann,  Chicago, 
A.  W.  Raymond,  Bvanston,  and  W.  B.  Senseman, 
Assignors  to  Ravmond  Bros.  Impact  Pulverizer 
Co.,  Chicago,  111.  U.S.  Pals.  1,280,406  and 
1,206,407,  Mar.  -J.;.  191S.  Dates  of  appl.,  Oct.  23, 
1915,  and  Mar.  31,  1917. 

ing.  Tats.  101,9112  and  105,703  of  1910;  this  J., 

1917,  1262,  995. 

Separating  particles  from  a  fluid  bit  combined  cen- 
trifugal and  filtering  aeiion:  Method  mid  means 
for- — .  K.  and  A.  Ward,  Stockholm.  U.S.  Pat. 
1,262,146,  Apr.  9,  191S.  Date  of  appl.,  May  22, 
1914.    Renewed  Oct.  23,  1917. 

SEE  Fr.  Fat.  472,701  of  1914;  this  J.,  1915,  479. 

Annealing  furnace.       U.S.  Fat.  1,258,S85.      See  X. 

Apparatus  for  drying  and  deodorising  night  soil, 
slaughter  house  refuse,  and  analogous  materials. 
Eng.  Pat.  114,700.     See  XIXd. 
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Coke-ovens;     Chemical     problems     at     [ammonia- 

recovery  plants  in  connection  with']  .    G.  A. 

Phillipson.      Coke     Oven      Managers'      Assoc, 
Apr.  27.  191S.    Chem.  Trade  J.,  1918,  62,  355—350. 

'I'm:  view  is  advanced  that  the  formation  of  "  rock 
salt  "  In  the  saturators  is  due  in  most  cases 
to  irregular  working.  In  direct  and  semi-direct 
plants  uneven  distribution  of  the  gas  in  the 
saturate!-  favours  the  formation  of  "  rock  salt  "  at 
the  quietest  parts.  In  semi-direct  plants  the  varia- 
tion of  temperature  is  a  contributory  cause,  and  the 
Ce  I  of  liquor  and  steam  to  the  still  should  he 
maintained  as  constant  as  possible.  The  scum  of 
arsenious  sulphide  which  forms  when  arsenical 
acid  is  used  favours  the  development  of  "  rock 
salt,"  but  the  author  has  been  able  to  avoid  litis 
trouble,  although  for  two  years  he  has  used  an 
aeid  mixture  75%  of  which  was  arsenical.  The 
acidity  of  the  bath  is  allowed  to  fall  during  a  shift 
from  20%  at  the  start  to  6%.  Half  an  hour  before 
the  end  the  ammonia  liquor  feed  to  the  still  is 
stopped  and  steam  allowed  to  blow  through  to  the 
saturator,  while  the  acidity  of  the  bath  is  brought 


up  to  20 "'    again.     The  scum  of  arsenious  sulphide 

coagulates  and  is  precipitated.  When  the  Ceed  of 
liquor  is  started  again  at  the  beginning  of  the  next 
shift  the  sulphide  Is  ejected  with  the  flrst  crop 
of  sulphate  crystals.  This  method  of  working 
also  prevents  accumulations  of  pitch.  The  use  of 
arsenical  acid  has  ted  to  rapid  destruction  of  the 

saturator  curtain.  In  semi-direct  plants  It  is 
desirable  to  introduce  the  feed  Of  fresh  add  and 
dralnlnga  at  the  same  level  as  the  serrations  of  the 

distributor.  In  general,  the  use  of  hot  water  is  a 
great  aid  to  the  prevention  of  "  rock  salt." 

—II.  J.  II. 

Fuel  oil  from  vertical  retorts  liii  carbonisation  of 
cnnncl  and  coal.  J.  West.  (las  .1.,  1918,  142,  133— 
134. 
Experiments  have  been  made  to  see  if  the  vertical 
retorts  of  gasworks  could  be  adapted  to  fuel  oil 
production  by  the  carbonisation  of  cannel  and  coal. 
Trials  at  low  temperatures  (700°  C.  outside  the 
retort)  had  given  poor  results  in  regard  to  yields 
Of  gas,  oil,  and  ammonia,  whereas  the  by-products 
are  important  when  the  coke  is  of  low  value.  Satis- 
factory yields  were  obtained  when  the  retorting 
temperature  was  raised  to  1150° — 1200°  C,  the 
temperature  at  the  top  of  the  retort  being  reduced 
and  steam  admitted  at  the  bottom.  Carbonisation  of 
a  low-grade  cannel  (ash  9'57%,  volatile  matter 
3035%,  and  moisture  290%)  in  Glover-West  retorts 
at.  1130°  C.  (outside)  gave  the  following  results  : 
Throughput,  4'7S  tons  per  21  hours;  gas  Dial;"  per 
Ion,  11,180  Cb.  ft.,  of  calorific  value  541  B.Th.U. ; 
tar  oil  (dehydrated)  per  ton,  20'9  gallons: 
ammonium  sulphate  per  ton,  41  lb.;  fuel  oils  per 
Ion.  17  gallons.  Similar  results  were  obtained  when 
coal  was  carbonised. — II.  J.  II. 

Lubricating  oils;  Relation  between  viscosity  and  the 

chemical   constitution  of  [mineral]  .    A.    E. 

Dunstan  and  F.  P.  Thole.  Inst.  Petroleum  Tech., 
Apr.  10,  1918.  [Advance  proof.] 
Viscosity  is  a  function  both  of  mechanical  friction 
of  molecule  against  molecule,  and  of  resistance  to 
deformation  brought  about  by  the  mutual  attraction 
of  the  molecules  for  one  another.  It  must  be  there- 
fore largely  a  constitutive  property,  the  important 
variables  being  unsaturation,  conjugation,  and 
symmetry.  Unsaturation  has  in  general  the  effect 
of  raising  viscosity;  the  alternation  of  double  and 
single  linkings  of  carbon  atoms  has  the  same  effect 
in  a  higher  degree;  a  symmetrically-distributed 
molecule  possesses  a  lower  viscosity  than  one 
markedly  unsymmetrical.  A  lubricant,  should  have 
is  low  a  viscosity  as  possible  whilst  possessing  the 
necessary  "  body  "  to  persist  as  a  lilin  between 
shaft  and  bearing.  All  the  evidence  goes  to  show 
that  "  body  "  and  viscosity  run  closely  parallel  in 
the  case  of  lubricating  oils,  but  this  does  not  apply 
to  all  liquids.  It  is  proposed  therefore  to  combine 
with  viscosity  (be  determination  of  surface  tension 
by  the  measurement  of  the  weight  of  a  falling  drop. 
If.  as  appears  probable,  heavy  oils  are  iso-colloids, 
the  disperse  phase  being  a  molecular  aggregate  sus- 
pended in  a  dispersion  medium  of  simpler  structure, 
'lien  "  body  "  may  be  merely  the  effect  of  the  degree 
of  dispersion  exhibited  by  a  particular  oil.  In  no 
case  has  the  chemical  constitution  of  a  component 
of  a  lubricating  oil  been  established,  but  the  chemi- 
cal behaviour  of  these  oils  indicates  that 
imong  the  components  are  unsaturated  hydro- 
carbons (possibly  open-chain,  but  more  probably 
aaphthenic  and  polynuclear,  or  perhaps  both  types), 
saturated  hydrocarbons  (naphthenic  and  probably 
lo  some  extent  polynuclear,  but  not  to  any  appre- 
ciable extent  paraffinoid),  and  aromatic  hydro- 
carbons (to  an  unknown  and  possibly  a  limited 
extent),  together  with  small  amounts  of  sulphur- 
and    oxygen-containing    compounds,    the    latter   of 
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which  can  be  isolated,  and  are  probably  the 
principal  cause  of  gumming.  It  is  the  polynuclear 
uaphthenes,  above  all  the  unsaturated  components 
of  an  oil,  which  confer  viscosity  and  "  body."  When 
crude  petroleum  is  distilled,  the  tendency  is  for  tin- 
lower  fractions  to  be  saturated,  yielding  good 
petrol  and  burning  oil,  whilst  the  higher  fractions 
become  more  and  more  unsaturated.  The  wax  is 
a  survivor  of  the  paraffin  series,  and  is  accompanied 
by  large  amounts  of  naphthenic  saturated  and  un- 
saturated hydrocarbons.  The  .unsaturated  com- 
pounds constitute  between  20  and  40%  of  most  lubri- 
cating oils,  and  can  be  removed  from  the  oil  by 
agitation  with  concentrated  sulphuric  acid.  The 
residual  saturated  hydrocarbon  is  invariably  of  a 
higher  molecular  weight,  but  lower  in  density  and 
lower  in  viscosity,  the  acid  having  removed  the 
chief  lubricating  components.  A  lubricating  oil 
should  therefore  contain  as  large  a  proportion  of 
unsaturated  hydrocarbons  as  is  compatible  with  not 
too  great  a  susceptibility  to  oxidation,  polymerisa- 
tion, and  gumming.  Mineral  lubricating  oils  have, 
however,  very  low  iodine  values,  indicating  low 
reactivity,  a  fact  which  is  in  keeping  with  the  view 
that  the  unsaturated  hydrocarbons  are  probably 
polynuclear  and  naphthenic  in  type.  The  tendency 
for  these  bodies  to  oxidise  to  gummy  products  is 
therefore  very  small,  and  probably  it  is  the  small 
amount  (up  to  3%)  of  oxygen-containing  resinous 
matter  which  gives  rise  to  gumming. — T.  St. 

Rectification  of  benzol.    Hamer.    See  III. 

Importance  of  coke  hardness.    Cochrane.    See  X. 

Patents. 

Pulverised  fuel;  Apparatus  for  burning .    T.  B. 

Cram,  Assignor  to  The  Railway  Materials  Co., 
Chicago,  111.  U.S.  Pat.  1,258,654,  Mar.  12,  1018. 
Date  of  appl.,  July  19,  1915. 
A  vertical  cylindrical  combustion  chamber  of  re- 
fractory material  is  provided  with  a  superposed 
concentric  conduit  of  smaller  cross-section,  arranged 
so  that  an  abrupt  shoulder  is  produced  at  the  junc- 
tion. The  pulverised  fuel  is  injected  by  a  con 
centric  nozzle  at  the  upper  end  of  the  conduit,  and 
air  is  supplied  through  the  annular  passage  between 
the  nozzle  and  the  conduit.  A  limited  combustion 
takes  place  in  the  conduit,  and  the  shoulder  causes 
the  formation  of  eddies  surrounding  the  fuel  jet, 
thus  mixing  part  of  the  fuel  with  the  surrounding 
air  and  preventing  backward  propagation  of  the 
flame.  The  lower  end  of  the  combustion  chamber 
terminates  at  one  end  of  a  horizontal  chamber  into 
which  a  further  supply  of  air  is  delivered  by  a  iet 
at  the  end.— W.  F.  F. 

Finely-divided  material  [fuel]  and  air;  Apparatus 

for  mixing  .    A.  G.  Kinyon  and  A.  I.  Jacobs, 

Assignors  to  Powdered  Coal  Engineering  and 
Equipment  Co.,  Chicago,  111.  U.S.  Pat.  1,258,912, 
Mar.  12,  1918.     Date  of  appl.,  June  21,  1917. 

Powdered  fuel  is  supplied  from  the  hopper,  12,  to 
the  rotary  helical  conveyor,  14,  which  delivers  it  to 
the  perforated  mixing  chamber,  S,  surrounded  by  a 
casing,  3.  The  conveyor  shaft  carries  also  a  per- 
forated tube,  25,  opening  into  the  mixing  chamber 


and  also  into  the  casing,  and  a  helical  rib,  35,  is 
mounted  on  the  tube.  Air  under  pressure  is 
supplied  to  the  casing  at  the  inlet,  6,  passes  through 
the  perforated  tube  to  the  chamber  8,  where  it  is 


mixed   with  the  powdered  material,  and  both  are 
then  delivered  at  the  outlet,  7  — W.  F.  F. 

Artificial-fuel    composition     and     process.      R.    F. 

Dalton,  New  York.    U.S.  Pat.  1.200,280,  Mar.  19, 

1918.  Date  of  appl.,  Jan.  12,  1918. 
Loose  anthracite  coal  dust  or  screenings,  1  ton,  and 
a  liquid  fuel  of  low  viscosity  and  high  boiling  point, 
10  galls.,  are  mixed  together  so  that  the  surfaces  of 
the  coal  particles  are  merely  wetted  and  the  inter- 
stices are  not  tilled  with  the  liquid.  A  substantial 
proportion  of  the  liquid  fuel  remains  in  the  mixture 
up  to  the  ignition  point  of  the  coal.  The  mixture 
is  delivered  to  the  tire  in  loose  condition. — W.  F.  F 

Coke  ovens  of  the  horizontal  or  approximate! y  hori- 
zontal flue  type.  H.  B.  Porteous  and  P.  T.  Allen, 
Redcar,  Yorks.  Eng.  Pat.  114,930,  June  9,  1917. 
(Appl.  No.  8209  of  1917.) 
In  a  battery  of  coke  ovens  separated  by  walls  con- 
taining heating  flues,  the  air  for  combustion  passes 
through  a  horizontal  passage  in  the  upper  part  of 
each  dividing  wall  to  the  back  of  the  oven,  and 
thence  down  a  vertical  passage  in  the  wall  to  a 
pair  of  return  flues  in  the  wall,  below  the  oven 
floor  level.  The  heated  air  then  rises  through  a 
central  passage  in  each  wall  communicating  at 
intervals  in  its  length  with  horizontal  combustion 
chambers  on  each  side  of  it  within  the  wall.  The 
fuel  gas  is  supplied  to  the  combustion  chambers, 
and  the  burnt  gases  pass  back  again  through  hori- 
zontal flues  in  the  wall  similar  to  the  combustion 
chambers  aud  alternating  with  them.  The  burut 
gases  then  pass  downwards  through  a  vertical  flue 
at  the  front  of  the  wall  to  a  pair  of  horizontal  flues, 
one  under  each  of  two  adjacent  ovens.  The  air 
flues  mentioned  above  are  between  these  horizontal 
gas  flues,  and  the  air  is  thereby  preheated  as  it 
passes  through  them  in  the  opposite  direction  to 
that  of  the  gas.  The  hot  gases  finally  pass  to  dis- 
charge flues  in  the  base  of  the  setting.  The  gas 
and  air  supplied  to  each  flue  may  be  regulated  at 
the  front  of  the  ovens.— W.  F.  F. 

Coke-oven  foundation.  A.  Roberts,  Evanston,  III. 
U.S.  Pat.  1,259,133,  Mar.  12,  191S.  Date  of  appl., 
Feb.  23,  1915.  Renewed  June  22,  1917. 
A  bench  of  coke-ovens  is  provided  with  a  line  of 
"  sole  blocks  "  beneath  the  ovens,  supporting  the 
carbonising  chambers  and  the  heating  walls.  Each 
block  has  a  longitudinal  opening  and  a  transverse 
opening  communicating  with  each  other  in  the  form 
of  a  Maltese  cross.  The  spent  gases  pass  from  a 
passage  at  each  side  of  the  line  of  blocks  through 
the  transverse  openings  to  the  passage  formed  by 
the  longitudinal  openings  in  the  blocks.  Transverse 
tunnels  are  formed  below  each  of  the  last-mentioned 
passages  and  communicate  with  them  by  vertical 
connections.  The  spent  gases  finally  pass  by  down- 
ward passages  from  each  end  of  the  transverse 
tunnels  to  discharge  tunnels  below  and  at  each  side 
of  the  bench  of  ovens. — W.  F.  F. 

Retorts  or  offtake  pipes;  Method  of  and  means  for 
equalising  or  maintaining  an   equilibrium  or  any 

predetermined  condition  of  pressure  in in  the 

manufacture  of  coal  gas  or  in  the  volatilisation 

of  other  suitable  substances.     A.   A.    Macintosh, 

St.  Kilda,  Victoria,  and  W.  H.  Hunt,  Melbourne, 

Australia.  Eng.  Pat.  105,503,  Apr.  10,  1917.    (Appl. 

No.  5037  of  1917.)    Under  Int.  Conv.,  Apr.  3.  1910. 

In  an   apparatus  for  maintaining  the  pressure  in 

retorts  for   coal-gas  manufacture,  coke  ovens,    or 

other  apparatus  fiom    which  gas    is    liberated  by 

volatilisation,    the   gas   offtake   passes   downwards 

into  a  closed  chamber,  its  outlet  being  below    the 

surface  of  water  maintained  at  a  desired  level.    A 

dividing  partition  extends  downwards  from  the  top 

of  the  chamber  into  the  water,  and  an  outlet  pipe 

for  gas  is  provided  in  the  ton  of  the  same  compart- 
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m-nl   which  contains  thfl  inlet    pipe.     A  How  of  gas 

tram  tin'  retort  la  Induced  by  an  exhauster  connected 
(o  the  outlet,  the  gas  passing  through  the  water. 
Water  Is  rontinuallj  supplied  to  the  chamber  and 
overflows  from  the  second  eompartmenl  by  a  verti- 
cal plix'  extending  upwards  Into  It,  the  level  of  the 
top  of  the  pipe  being  adjusted  as  desired  by  a 
screwed  sleeve."  The  second  compartment  is  open 
to  tin-  air.  Heavy  tarry  material  is  withdrawn  from 
the  chamber  by  a  pipe  at  the  bottom. — W.  F.  F. 

[das]  retort  settings;   Regenerative .      Drakes 

Ltd.,  and  W.  A.  Drake,  Halifax.  BJng.  Pat. 
U.4,859,  .lul\  30,  1917.  (Appl.  No.  1534  of  1917.) 
i\  regenerative  furnaces  for  heating  retorts  for  the 
production  of  coal  gas  and  the  like,  of  the  type  in 
which  the  producer  and  regenerative  Hues  are 
Situated  within  the  arch  which  supports  a  set  of 
retorts,  the  hdt  gases  from  the  producer  at.  the 
from  of  the  setting  pass  through  a  horizontal  con- 
duit to  the  back  of  the  setting  and  then  bach 
through  other  horizontal  conduits  to  a  common 
pha  miter  just  behind  the  producer.    The  gases  then 

pan  through  the  regenerative  passages  to  the  back 
of  the  setting,  and  return  to  a  transverse  discharge 
tunnel  behind  the  producer.  The  secondary  air 
passes  through  transverse  passages  in  the  re- 
generator to  longitudinal  passages  below  and  sur- 
rounding the  hot  gas  conduit  leading  from  the  pro- 
ducer. These  passages  are  connected  In  parallel  in 
groups  to  common  chambers  at  the  back  of  the  set- 
ting, the  exit  from  each  of  these  chambers  being 
controlled  by  B  damper.  Other  Hues  may  be  pro- 
rlded  so  thai  part  of  the  secondary  air  may  be  con- 
ducted to  the  Bpace  below  the  grate  In  the  pro- 
ducer.    \V.    F.    F. 

Gat    producing    and    consuming    plants.     II.    A. 

Dreffeln  and   M.   s    Fiinn.  Chicago.     Eng.  Pat. 

114.17-1.  Apr.  4,  1917.  (Appl.  No.  4S73  of  11117. > 
In  an  apparatus  in  which  a  flow  of  gas  from  a 
producer  is  induced  and  burnt  by  a  jet  of  air,  the 
air  nozzle  shown  in  the  diagram  is  placed  in  the 
conduit  leading  to  the  burner  nozzle.  The  inner 
tapered  tube.  19,  is  closed  at  its  rear  end  by  a  disc, 
21,  provided  with  equally  spaced  sector  shaped 
openlngB,  22.  A  collar,  23,  fitting  the  annular  space 
between  the  tube,  19,  and  the  outer  sleeve,  17,  la 
also  provided  with  ojH-nings  which  are  angularly 
between  the  openings  In  the  disc,  21.  and  of  equal 
area.  A  valve  member.  20.  is  mounted  on  a  spindle. 
"I.  which  can  be  operated  externally  by  hand,  and 
has  projecting  radial  sectors  which  are  adapted  to 


close  either  the  outer  or  inner  set  of  openings.  The 
maximum  flow  of  gas  Is  induced  when  the  openings, 
22,  are  wid.  open,  and  complete  closing  of  the  open 
ings,  23.  Is  prevented  by  a  stop  so  that  a  small  flow 
of  air  takes  place.  This  is  obstructed  by  the  lugs, 
29,  and  by  the  collar,  30,  thus  producing' eddies,  so 
that  back  flow  of  gas  and  deposition  of  carbon  are 

prevented  When  the  openings.  22.  arc  closed,  and 
2.:  are  open,  the  greater  diffusion  of  the  air  jet 
induces  a  smaller  flow  of  gas.  In  a  modification, 
the  nozzle  is  provided  with  peripheral  ojienings  only 
and  hi,  closely  into  the  surrounding  tube,  and  a 
varying  induction  of  gas  is  produced  by  moving 
the  nozzle  to  and  from  the  outlet  of  the  surround- 
Ing  tuhc.— W.  p   p. 


Sulphati   o)  ammonia;  Process  ana  apparatus  for 

tin-  rir,,, nil   of  from  producer  gases.    F. 

Mellor.  Glasgow.  Eng.  Pat  114, lUS,  Apr.  11,  1917. 
(Appl.  No.  6098  of  1917.) 

PbodVTOER  gas  is  passed  through  ;i  mechanical  washer 
throwing  a  minimum  of  back  pressure,  to  remove 

dust,  and  then  passed  at  a  temperature  of  96° 
106°  t'.  through  a  second  mechanical  washer  through 
which  liquor  containing  ::',,  of  sulphuric  acid  is  cir- 
culated. The  gas  is  scrubbed  by  suitable  rotating 
paddles,  the  licpior  becomes  saturated.  and 
ammonium  sulphate  crystals  are  deposited  in  wells 
in  the  bottom  of  the  washing  tank.  The  crystals 
are  discharged  periodically  and  dried  in  centrifugal 
dryers,  the  discharge  outlet  from  each  well  to  the 
dryers  being  controlled  by  a  valve.  A  tar  separator 
may  also  be  connected  to  the  washer  by  a  trapped 
pipe,  and  the  liquor  circulated  through  it.    w.  P.  v. 

Explosive  gaseous  mixtures;  Apparatus  for  huni- 

iii'i  .     C.  E.  Lucke,  Assignor  to  Gas  and  Oil 

Combustion  Co.,  New  York.  U.S.  Pat.  1,259,029, 
Alar.  12,  191s.  Date  of  appl.,  May  20.  1913.  Re- 
newed July  28,  1917. 

The  explosive  gaseous  mixture  passes  from  a 
supply  chamber  through  a  large  number  of  passages 
formed  by  partitions  arranged  so  that  the  passages 
are  sufficiently  narrow  to  prevent  backward  pro- 
pagation of  the  flame.  The  passages  and  supply 
chamber  are  cooled  by  a  cooling  device  intersecting 
the  partitions,  and  the  mixture,  which  leaves  the 
passages  with  a  velocity  greater  than  that  of  flame 
propagation,  is  reduced  in  velocity  and  burnt  In  a 
porous  refractory  medium. — \V.  F.  F, 

Petroleum;    Process    for    refining    .       m.    J, 

Trumble,  Los  Angeles.  Cal..  Assignor  to  Simplex 
Kenning  Co.  U.S.  Pat.  1, 209,171,  Mar.  12.  191S 
Date  of  appl.,  Sept.  27,  1909. 

Petroleum  is  introduced  successively  into  a  series 
of  bodies  of  water,  and  a  heating  medium  is  also 
introduced  so  as  to  heat  the  successive  bodies  of 
water  to  progressively  higher  temperatures,  and  to 
agitate  the  mixture  of  oil  and  water  to  produce 
an  emulsion.  The  vapours  produced  at  each 
temperature  are  condensed  separately,  and  the 
residuum"  is  removed  from  the  last  body  of  water 

— L.  A.  C. 

Hydrocarbon  oils:  Apparatus  fur  the  treatment  of 

.    R.  Seeger,  SI.  Louis.    Mo.,  Assignor  to  New 

Process  Oil  Co.  U.S.  l'at.  ],2Ti9.7S<;.  Mar.  19, 
191S.     Date  of  ai.pl..   Sept.  2::.  1916. 

Tin-:  apparatus  consists  of  two  chambers,  the  first 
containing  a  cracking  retort,  and  the  second,  which 
is  heated  by  gas  issuing  from  the  first  chamber, 
having  means  for  generating  steam  which  passes 
to  the  cracking  retort.  Spaced  outlets  enable  the 
heat  in  the  second  chamber  to  be  controlled  so  that 

the  temperature  of  the  steam  does  not  exceed 
250°F.  (about  120°C).  A  chimney  is  connected 
with  both  the  top  and  the  bottom  of  the  second 
chamber.     L.  A.  C. 

Petroleum  ami  a,,  like;  Method  <>f  and  apparatus 

for  distilling .    L.  O.  Sherman,  East  Chicago, 

Ind..  Assignor  to  The  Cleveland  Trust  Co  .  Cleve- 
land, Ohio.  U.S.  Pat.  1,260,584,  Mar.  20  1918 
Date  of  appl.,  Apr.  24,  1916. 

Crude  petroleum  is  heated  under  pressure  in  a  still 
I,,  r,.,o°_S50°  F.  (about  310°— 450°  C).  The  vapours 
are  condensed  under  pressure  in  two  portions,  and 
tiie  portion  of  higher  boiling  point  is  led  through 
a  pipe  immersed  in  a  false  bottom  of  lead  in  the 
still.  The  vapours  thus  produced  pass  into  the 
vapour  spat r  the  still. — L.  A.  C. 
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'  Hydrocarbon]  oils;  Process  of  distilling  and  crack- 
ing   .    J.  A.  Swaton,  Los  Angeles,  Cal.    U.S. 

Pat.  1,260,731,  Mar.  26,  1918.  Date  of  appl., 
Aug.  20,  1917. 
Hxdbooabboh  oils  are  distilled  at  a  progressively 
lising  temperature  and  the  vapours  led  off  to  a 
cracking  zone  maintained  at  a  temperature  100° — 
100'  O.  higher  than  the  distilling  zone.  The  heavier 
hydrocarbons  are  separated  from  the  lighter. 

— L.  A.  C. 

Gasoline;  Process  for  making .    P.  C.  Deverieks, 

Assignor  to  L.  S.  Hornor.  Clarksburg.  W.  Va. 
U.S.  Pat.  1,260,970,  March  20,  1918.  Date  of 
appl..  Aug.  •'!,  1915. 
I'kom  the  product  obtained  by  condensing  casing- 
head  natural  gas,  a  hydrocarbon  oil  of  approxi- 
mately S5°  B.  (sp.  gr.  otj.j]  i  is  recovered.  A  portion 
of  the  uncondensed  gas  is  absorbed  in  low- 
grade  oil,  thereby  raising  the  gravity  of  the 
oil.  The  resultant  oil  is  mixed  with  the  hydro- 
carbons of  S5°  B.,  to  produce  a  homogeneous  liquid 
..t  approximately  70°  B.  (sp.  gr.  0700).— L.  A.  C. 

Cementitious  bituminous  emulsion.     \V.  M.  Fraser, 
Woodbridge,     N..T.,     Assignor     to    The     Barbel 
Asphalt  Paving  Co.,  Philadelphia,  Pa.    U.S.  Pat. 
1,259,223,  Mar.  12,  1918.  Date  of  appl.,  Oct  25.  1917. 
About  75  galls,  of  a  semi-liquid  asphaltic  residuum 
and  about  43  galls,  of  an  aqueous  solution  of  rosin 
or     rosin     oil     soap     are     mixed     together     until 
thoroughly   emulsified   and  miscible  in  all  propor- 
tions with  water.    The  emulsion  will  not  separate 
into  its  components  within  thirty  days,   and  when 
tested  with  a  drop  of  water  is  stained  a  light  brown 
colour  at  the  point  of  contact. — L.  A.  C. 

Apparatus  fur  bringing  liquid.*  and  gases,  vapours. 
fumes,  and  the  like  into  intimate  Contact.  Eng. 
Pat.  115,00c.     See  I. 

Processes  and  apparatus  for  obtaining  lower  from 
Higher  carburets  of  hydrogen  [hydrocarbons]. 
Eng.  Pat.  108,454.    See  III. 

Process  of  making  cyanide.  U.S.  Pat.  1,259,702. 
See  VII. 

Process  of  manufacturing  lampblack  [and  hydro- 
chloric acid,  from  natural  gas].  U.S.  Pat. 
1,259,121.     See  XIII. 

Process  of  preserving  bagasse,  etc..  and  making  fit"] 
therefrom.  Process  for  economic  steam  pro- 
dmtion  in  cane-suaur  factories.  U.S.  Pats. 
1,25S,88S  and  1,258,889.    See  XVII. 


Hb.-DESTRUCTIVE  DISTILLATION  ; 
HEATING  ;  LIGHTING. 

Destructive  distillation  of  birch;  Effect  of  incom- 
plete distillation  on  the  yield  of  products  in  the 
— .  R.  ('.  Palmer.  J.  Ind.  Eng.  Chem.,  1918, 
10,  280—262. 
When  insufficiently  seasoned  or  excessively  wet 
wood  is  distilled,  it  is  difficult  to  complete  the  dis- 
tillation within  24  hours,  and  the  proportion  of 
incompletely  charred  pieces  ("brands")  is  then 
large  (8  to  10%).  These  brands  are  usually  re- 
distilled. In  experiments  in  which  vellow  'birch 
cord  wood  was  distilled  at  about  340°  C.  in  a  retort 
taking  a  charge  of  50  lb.,  one  set  of  distillations 
was  carried  oul  to  completion,  whilst  others  were 
interrupted  at  definite  points,  and  the  brands  made 
to  absorb  ::.;  >.,  of  moisture  and  then  redistilled  By 
stopping  the  distillation  at  the  point  when  10%  of 
brands  was  present,  the  loss  of  wood  alcohol 'was 
about  5°;,  and  that  of  acetate  of  lime  25%.  The 
results  also  showed  that  formic  acid  is  formed  more 
rapidly   than   acetic  acid,    Hie   total     yield   of  the 


former  being  obtained  when  about  half  of  the  wood 
remains  as  brands.  Tar  soluble  in  the  pyroligneous 
acid  is  the  next  volatile  product  to  be  formed,  and 
this  is  followed  by  the  wood  alcohol,  and  then  by 
the  oily  tar  which  separates  from  the  pyroligneous 
acid.  In  order  to  obtain  the  maximum  yield  of 
wood  alcohol  it  is  necessary  to  control  the  tempera- 
ture of  dist illation  just  before  the  formation  of 
the  tar.  The  total  yield  of  formic  acid  was  about 
.10°,;  higher,  that  of  the  acetic  acid  about  2'4%  lower, 
the  alcohol  about  2"S%  higher,  the  tar  20—25% 
lower,  and  the  charcoal  about  4%  higher  in  the 
double  distillation. — C.  A.  M. 

Destructive  distillation  of  hard  wood;  Influence  of 

moisture    on  the  yield  of  products    in    the  . 

R.  C.  Palmer  and  H.  Cloukey.  J.  Ind.  Eng.  Chem., 
1918,  10,  2G2— 264. 
Cord  wood  from  beech,  yellow  birch,  and  hard 
maple,  which  had  been  seasoned  for  about  18 
months,  and  similar  wood  seasoned  for  4  to  6 
months,  were  destructively  distilled  in  a  laboratory 
retort  taking  a  charge  of  about  50  lb.  In  the  un- 
controlled distillations  the  maximum  heat  was 
maintained  until  the  distillates  showed  a  consider- 
able proportion  of  tar,  and  the  distillation  then 
finished  largely  by  means  of  the  exothermic  re- 
action: whilst  in  the  controlled  distillation's  the 
beat  was  checked  on  the  first  indications  of  tar, 
and  then  regulated  so  that  the  rate  of  rise  of  tem- 
perature was  lower  than  in  the  uncontrolled  dis- 
tillations. It  was  found  that  moisture  has  a  favour- 
able influence  on  the  yield  of  acetic  acid  when  the 
distillation  is  thus  controlled.  In  the  case  of  beech 
and  maple  the  best  yields  of  acetic  acid  under  these 
conditions  are  obtained  from  wood  which  has  only 
been  moderately  seasoned.  About  15%  more  was' 
obtained  from  wood  seasoned  only  for  6  months 
than  from  that  seasoned  for  IS  months.  In  the 
case  of  birch,  however,  there  is  little  difference  in 
the  results  given  by  wood  seasoned  for  the  two 
periods.  Fur  the  production  of  formic  acid  the  best 
yields  are  obtained  by  the  rapid  (uncontrolled)  dis- 
tillation of  wet  wood,  especially  in  the  ease  of 
beech.  An  excess  of  moisture  also  tends  to  in- 
crease the  yield  of  wood  alcohol  from  beech,  and 
to  a  less  extent  from  maple,  in  uncontrolled  dis- 
tillation, but  in  the  ease  of  birch  and  of  maple  in 
controlled  distillations  the  dry  wood  gives  t lie 
highest  yields  of  alcohol.  As  a  rule  the  yields  of 
tar  and  charcoal  are  increased  by  the  presence  of 
moisture,  except  in  the  case  of  beech  for  tar  and 
of  birch  for  charcoal. — C  A.  M. 

Destructive  distillation  of  hard  woods;  Effect  of 
catalysts  [phosphoric  acid]  on  the  yield  of  pro- 
ducts  in   the  .     R.  C.  Palmer.     J.   Ind.  Eng. 

Chem.,  191S,  10,  264—270. 
Wood  chips  were  impregnated  with  aqueous  solu- 
tions of  phosphoric  acid,  and  destructively  dis- 
tilled. The  yield  of  acetic  acid  was  thus  greatly 
increased,  e.g.  from  5T3  to  13-S5%  in  one  experi- 
ment in  which  2-45%  of  catalyst  was  added.  The 
presence  of  the  phosphoric  acid  also  increased  the 
yield  of  wood  alcohol,  in  some  experiments  by  40  to 
90%.  Distillation  of  mixtures  of  wood  and  tar  under 
pressure  showed  that  the  methoxy  groups  can  be 
readily  split  off.  with  the  formation  of  methyl 
alcohol.  In  one  distillation  under  a  pressure  of 
90  lit  ,  about  20%  of  the  theoretical  yield  of  methyl 
alcohol  was  obtained.  The  metaphosphoric  acid  in 
the  residue  of  charcoal  could  probably  be  quanti- 
tatively recovered  by  leaching.  The  use  of  a  mix- 
ture of  phosphoric  acid  and  creosote  as  catalyst 
did  not  increase  the  yields  of  methyl  alcohol,  whilst 
sulphuric  acid,  as  claimed  in  Ger.  Pat.  186,934,  re- 
duced the  yields  of  formic  and  acetic  acids  and 
prevented  the  formation  of  any  methyl  alcohol. 

'— C.  A.  M. 
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\  .  getabh  decolorising  curium*  \  fur  sugar  refining]. 
Scbneller.   See  wii. 

Patksts. 
Wet  carbonising  apparatut  and  process  [for  peat]. 
\v.     u.     Koorne,    London.      Bag.    Pat.     114,008, 
Dec.  22,   1917.     (Appl.  No.  19,019  of  1917.  i 
Tin  apparatus  comprises  two  horizontal  tubes  Ueld 
together  by  a   coupling,    part  of  which    forma  a 
brackel  Inside  the  tube,    Around  pari  <>f  the  tiist 
tube  is  mi  annular  space  Into  which  the  peat    la 
Introduced,  :m< I  from  which   n    travels  by  an  ex- 
ternal pipe  to  iii«'  far  end  of  the  second  tube.  Within 
thla  tube  is  :i  steel    casing  capable  of    rotation,  ! 
having  its  Innermost  end  supported  bj  the  bracket.  | 
There  is  an  aimn^ar  apace  between  the  casing  and 
the  tii!x\  the  outer  end  of  the  space  being  closed 
bj  a  bosh.    Fins  arranged  spirally  on  the  outside 
of  the  casing  Impart  a  rotary  motion  to  the  peat 
.is  ii   passes  through  the  annular  space,  which  is 
heated   both    Internally  and  externally  by  steam. 
there  belug  a  steam  jacket  around  the  lulie.  Leaving  ! 
the  annular  chamber  through    openings  In    the 
bracket,  the  peal  passes  Into  the  first  tube,  where 

i:     pre-lieals   the    pent     fed    Into   the   annular  space 

around  this  tube,  and  leaves  the  apparatus  through 
a  sprlng-cont  rolled  «i  Ive.     L.  A.  C. 

Ourbonaceoiia  materials;  Destructive  distillation  of 

-.  V.  M.  1'erkin.  London,  and  .1.  West,  South- 
port.  Eng.  Pat  114,937,  June  11.  1917.  (Appl. 
No.  8337  of  1917.) 
In  the  continuous  distillation  of  carbonaceous 
rial,  e.g.,  coal.  In  vertical  retorts  at:  high  tem- 
peratures, a  higher  yield  of  coal  tar  and  of 
aromatic  hydrocarbons  of  lower  boiling  point,  and 
a  smaller  yield  of  aliphatic  hydrocarbons,  is 
obtained  by  reducing  the  period  of  low-temperature 
'  distillation  to  a  minimum.  An  inert,  gas  such  as 
stripped  coal  gas  ,,i-  producer  gaa  is  passed  into 
the  lower  end  of  the  retort  at  such  a  rate  that  It 
becomes  highly  heated  in  passing  through  the  red- 
hot  coke  In  the  lower  part  of  the  retort.  The  hot 
gas  carries  oft'  volatile  matter  from  the  partly  coked 
gone,  and  dually  passes  through  the  cooler  zone  at 
the  top  where  heat  is  given  up,  but  not  sufficiently 
to  cause  condensation  of  the  volatile  matter  on 
U  coal.  The  gas  and  distillates  are  then  drawn 
Off  through  a  discharge  conduit  at  the  top  of  the 
retort.— W.  P.  F. 

Coal;   System  of  carbonising  .     .[.  A.  xeadon 

and  T.  Whitaker,  Leeds.'  Eng.  Tat.  114,971, 
Sept.  24,  1917.  (Appl.  No.  13,694  of  1017.) 
In  a  process  for  the  continuous  carbonisation  of 
coal  (Including  lignite,  cannel,  shale,  peat,  and 
analogous  materials)  the  coal  is  very  finely 
ground  and  is  fed  continuously  from  a  hopper 
by  a  horizontal  screw  conveyor  into  the  top  of  a 
retort.  The  screw  dues  not  extend  to  the  edge  of 
the  retort,  so  that  the  opening  is  always  sealed  by 
it  mass  of  fine  coal  tilling  the  conduit.  The  retort 
is  heated  uniformly,  and  tlie  coal  falls  freely 
through  it  so  that  it  is  continuously  and  instantane- 
ously carbonised.  The  fine  coke  is  discharged  at 
the  bottom  of  the  retort  by  a  similar  screw  con- 
veyor, the  discharge  conduit  being  similarly  sealed 

by  a    mass  of  powdered  material.  —  W.    V.   P. 

ITborf;    Method    of    destructively    distilling    . 

R,  C.  Palmer,  l'ensacola.  Fla..  Assignor  to  Govt. 

and  people  of  U.S.A.    U.S.  Pat.  1,250,277,  Mar.  12. 

191S.     Date  or  appl.,  March  2::.  1017.     (Dedicated 

to  the  public.) 
WoOO  is  intimately  mixed  with  a   solution  of  ortho- 
phosphorlc  nCid,  and  any   excess  water  removed    by 

evaporation.  The  mixture  is  then  heated  In  a  retort 
ro  a  temperature  yielding;  the  maximum  amount  of 
acetic  aeid  and   methyl  alcohol,   the  vapours  being 


confined  until  they  attain  a  pressure  not  exceeding 
300  lb.  per  sij.  In.,  ami  then  allowed  to  escape  under 
pressure  to  a  condenser.— J,.   A.  ('. 

Electrodt  for  luminous-arc  electric  lamps  and  pro- 
cess of  making  the  same.  v.  Buchanan,  Syracuse, 
N.Y.  D.S.  Pat.  1,208,084,  Mar.  12,  1918.  Date 
Of  appl..  June  111.  lull. 

\i"i   i     12    lb     of   dry     pulverised      rulile     is     mixed 

Intimately  with  the  unevaporatlve  residue  of  1  quart 
of  water-glass  to  form  a  plastic  mass,  the  water 
of  the  moist  mass  is  evaporated,  the  dry  product. 
pulverised,  and  then  ailed  Into  an  electric  conduct- 
ing shell  of  metal,  such  as  iron,  about  ,',,  '  ill  thick- 
ness, the  shell  being  of  siillieient  substance  to  cam 
the  current  to  supply  a  conductive  metal  at  the  arc 
during   the   consumption    ol'    the    electrode,    and    to 

render   the    fused   end    of   the   e luCtor  conductive 

when  cold.— 1!.   X. 

Carbon  and  method  of  manufacturing  same.   r.  d. 

Pike,  Richmond,  Oal.    U.S.  Pat.  1,262,251,  Apr.  o, 

1918.    Date  of  appl.,  nee.  21.  1916. 
See  Eng.  Pat.  102,045 of  UttC;  this  J.,  1917,  127. 


IH.-TAR   AND   TAR  PRODUCTS. 

Benzol;  Rectification  of .    J.  l>.  Hamer.    Coke 

Oven  .Managers-  Assoc,  Apr.  27,  IMS.  Chein. 
Trade  J.,  191,8,  62,  35!). 
The  Steam-heated  still  as  commonly  used,  in  which 
Hie  temperature  of  the  wash  oil  falls  in  its  passage 
through  the  system,  is  considered  wasteful  and 
Irrational  compared  with  the  newer  types  in  which 
the  oil  is  heated  by  steam  coils  on  the  trays.  In 
normal  plants,  the  temperature  of  the  oil  after  the 
pro-healer  should  be  within  10°  C.  of  that  of  the 
steam.  The  qualify  of  tlie  crude  benzol  is  regulated 
by  the  quantity  of  live  steam  used  and  the  dephleg- 
mating  devices,  which  should  be  capable  of  regula- 
tion independently  of  the  heat  exchangers,  am! 
should  not.  return  their  condensed  products  to  tin- 
wash  oil  in  the  still.  Wash  oils  should  not  dissolve 
any  appreciable  qtianl  ity  of  water.  Economy  of  acid 
may  be  effected  by  separating  tlie  "  once  run."  ben- 
zol into  three  fractions  prior  to  washing  if  the 
carbon  bisulphide  and  unsaturated  compounds  have 
ben  largely  removed  by  a  slow  and  careful  distilla- 
tion of  the  fore-runuings.  Chlorine  reacts  selectively 
willi  I  he  thlophenes.  If  chlorine  sufficient  to  combine 
with  the  thiophene  and  thlotolene  tie  used  these  are 
preferentially  chlorinated  and  tlie  chloro-deriva- 
lives  are  so  much  less  volatile  than  the  benzene 
and  toluene  thai  a  separation  by  distillation  can 
lie  readily  effected.     (See  also  this  J.,  1918,  173  n.) 

—II.  J.  H. 

Sulphite  turpentine.    Schorger.    See  V. 

Patents. 
Carburets  of  hydrogen   [hydrocarbons'] ;  Processes 
and  apparatus  fur  obtaining  loxcer  from  highct 
.    .1.  Oltmans,  Hilversum,  Holland.  Eng.  Tat. 

108,454,    .Ian.   2.    1917.        (Appl.     No.   54   of     1917.) 

Under  Int.  Coin-.,  Aug.  1,  1916. 
HlOHEB    hydrocarbons    are   converted    into    lower 
hydrocarbons,  e.g.,  coal  tar  or  coal  tar  oil  to  benzol. 

petroleum  to  benzine,  etc.,  by  vaporising  tlie  oil  and 
mixing  the  vapour  with  steam  al  ."i— (!  atmos., 
thorough  admixture  being  ensured  by  passing  tlie 
mixed  vapours  through  a  zig-zag  length  of  piping. 
The  vapours  then  pass  through  a  mass  of  coal  or 
coke  previously  brought  to  Incandescence  by  ignition 
in  a  current  of  air.  The  products  of  reaction  pass 
through  a  scrubber,  and  are  then  mixed  with  a 
further  quantity  of  steam  and  pass  into  a  condenser. 
Tli:'  aqueous  portion  of  the  condensed  liquid  is 
separated  and  the  remainder  purified  by  distillation. 

— Ii.  A.  C. 
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inthraquinonesulphonic  acid*:  Process   of  making 

soKs    0/  .       E.   0.   Griffin,     Oliffside,     N.J., 

Assignor-  to  The  Barrett  Co.  U.S.  Pat.  1,260,5%, 
Mar.  20,  1918.  Date  of  appl.,  Mar.  22,  1917. 
Sodium  sulphate  is  added  to  a  solution  containing 
ant  lira quinonemonosulphonic  and  disulphonic  acids 
and  the  comparatively  insoluble  sodium  anthra- 
quinonemonosulphonate  filtered  off.  The  anthra- 
quinonedisulphonic  acids  are  recovered  from  the 
filtrate.— L.  A.  C. 

Beneenesulphonio     acid     and     alkali     benzenesul- 

phonate;  Production  of .     J.  W.  Aylsworth, 

deceased,  by  A.  M.  Aylsworth  and  Savings  Invest- 
ment and  Trust  Co.,  East  Orange,  N.J.    U.S.  Pat. 
1,2G0,S52,  Mar.  20,  1918.     Date  of  appl.,  Jan.  23, 
1917. 
Excess  of  benzene  is  heated  in  a  closed  apparatus 
with  sulphuric  acid,  the  temperature  at  first  being 
kept  at  70°  C,  and  then  raised  to  approximately 
120°  C.  after  a  number  of  hours.    The  mass  is  cooled 
below  70°  C,   and  sufficient  sulphuric     anhydride 
added,   with  stirring,  to  convert  the  water  of  re- 
action into  sulphuric  acid.    The  mixture  is  heated 
as  before,  and  the  process  repeated  if  necessary. 

-L.  A.  C. 

IV.-COLOUR1NG  MATTERS   AND  DYES. 

Hwmatoxylon   africunum.    A.   G.    Perkin.    J.   Soc. 
Dyers  and  Col.,   1918,  34,  99. 

A  South  African  species  of  Hwmatoxylon  was  dis- 
covered in  1909  in  Great  Namarjualand,  and  con- 
sists of  a  shrub  1 — 1\5  ra.  in  height,  with  yellow 
flowers  and  smaller  leaves  than  M.  campeuchiunum. 
Stems  05 — 1'25  in.  in  diameter  consist  mainly  of  a 
reddish-brown  core  surrounded  by  a  nearly  colour- 
less layer  of  wood;  this  core,  as  in  the  case  of  log- 
wood also,  darkens  on  exposure  to  air.  The  colour 
reactions  of  rhe  extract  resemble  those  of  Brazil- 
wood rather  than  those  of  logwood;  it  gives  a  brown 
with  ferric  chloride,  not  a  black,  and  a  pale  pink 
precipitate  with  lead  acetate,  not  a  blue.  Dyeing 
trials  with  H.  africanum  on  mordanted  wool  show 
colours  similar  to  those  obtained  with  Brazilwood, 
but  in  all  cases  duller  in  shade  and  poorer  in  the 
red  constituent.  On  this  account  it  is  of  no  tech- 
nical importance.  The  slight  difference  in  dyeing 
properties  of  H.  africanum  and  Brazilwood  may  be 
due  to  impurities  present  in  the  former,  but.  on 
the  other  hand,  it  might  be  expected  that  a  methyl 
ether  of  hematoxylin  would  dye  shades  almost 
identical  in  character  with  those  of  brazilin  itself. 

—J.  F.  B. 

Patent. 

Chlorinated  products  of  xylene  and  new  compounds 
and      [triphenylmethane]      dyestuffs     therefrom; 

Manufacture  of  .     R.  B.   Ransford.  London. 

From  L.  Cassella  und  Co.,  Frankfort,  Germanv. 
Eng.  Pat.  114,045,  Mar.  12.  1917.  (Appl.  No.  3009 
of  1917). 

See  U.S.  Pat.  1,219,1G0  of  1917;  this  J.,  1917.  500. 

V.-FIBRES  ;  TEXTILES  ;  CELLULOSE  ; 
PAPER. 

Yellow  pine  chip*,-  Experiments  on  the  pulping  of 
extracted,       -  by  tin'  sulphate  process.    O   Kress 

il,°od  ™K'  Textor-  J-  fc>d-  Eng.  Chem.,  191S,  10, 
208 — 2i0. 

Longleae  pine  chips  from  which  the  rosin  and  tur- 
pentine have  been  extracted  are  at  the  present  time 
a  waste  material  used  for  fuel.  In  experiments  to 
determine  the  suitability  of  the  extracted  chips  for 
the  manufacture  of  "  Kraft  "  paper,  the  material 
was  coarsely  screened  and  treated  in  an  upright 
steel  digester  similar  to  that  used  in  the  ordinary 


pulping  process.  The  yield  of  crude  pulp  ranged 
from  353  to  43'8%,  but  it  would  be  possible  to 
increase  this  considerably  by  efficient  screening  of 
the  chips.  The  oil  condensed  from  the  gases  leaving 
the  digester  amounted  on  the  average  to  23  galls, 
of  oil  per  ton  of  dry  chips.  The  strength  of  the 
paper  made  from  the  pulp  was  lower  than  that  of 
paper  prepared  from  longleaf  pine  round  wood,  this 
being  attributed  partly  to  the  small  size  of  the 
chips,  and  partly  to  overheating  in  the  preliminary 
treatment  to  remove  the  rosin  and  turpentine. 

— C.  A.  M. 

Sulphite  turpentine.    A.  W.  Schorger.    J.  Ind.  Eng. 
Chem.,    191S,    10,    258—200. 

The  oil  which  collects  on  the  surface  of  the  liquid 
in  the  separator  used  in  recovering  sulphur 
dioxide  in  the  manufacture  of  wood  pulp  is  known 
as  sulphite  turpentine.  It  varies  in  colour  from 
yellow  to  black,  and  is  often  impregnated  with 
sulphur  dioxide.  Fiom  030  to  1  gall,  of  this  tur- 
pentine is  obtained  per  ton  of  pulp  derived  from 
spruce  or  balsam,  but  hemlock  does  not  yield  this 
by-product.  The  present  annual  production  of 
sulphite  pulp  in  U.S.A.  and  Canada  exceeds 
1,500,000  tons,  and  assuming  that  only  0'5  gall, 
per  ton  was  recovered,  the  annual  yield  of  tur- 
pentine from  this  source  should  be  about  750,090 
galls.  As  was  pointed  out  by  Herty  and  Graham 
(this  J.,  1914,  1073),  sulphite  turpentine  is  mainly 
composed  of  cymene.  The  following  results  were 
obtained  in  the  distillation  of  the  oil  from  three 
different  mills  : — 


Composition 
of  wood. 

Up  to 
175°  0. 

175°- 
176°  0. 

0/ 

176°- 
177°  C. 

% 

1W- 

178°  C. 

% 

178°- 
182°  C. 

Residue. 

% 

/o 

% 

Spruce,  100... 

111 

776 

84-03 

- 

- 

6-65 

Spruce,  90    1 
Balsam,  10   I 

7-66 

15-18 

39-CO 

33-66 

- 

3-74 

Spruce,  65    \ 
Balsam,  35  ) 

0-13 

2-57 

2200 

19-00 

3500 

8-81 

These  results  indicate  that  the  highest  yield  of 
cymene  is  obtained  when  spruce  is  used  as  the  raw 
material.  Cymene  from  this  source  can  be  used  in 
the  production  of  toluene  (see  Schorger,  J.  Ainer. 
(hem.  Soc,  1917,  39.  2071:  and  Rittmanu,  Fr.  Pat. 
IT'.i.Tsii  of  1915;  this  J.,  1910,  1103).  By  fusing  the 
sodium  salt  of  the  2-sulphonic  acid  of  cymene  with 
alkali  at  about  300°  C,  dissolving  the  mass  in 
water,  and  acidifying  the  solution  and  distilling  it 
with  steam,  carvacrol  was  obtained,  but  the  yields 
under  laboratory  conditions  were  very  small, 
probably  owing  to  the  difficulty  of  controlling  the 
temperature.     (See  also  J.  Chem.  Soc,  June,  1918.) 

— C.  A.  M. 
Patents. 
Textile  materials  or  the  like;  Waterproofing  com- 
positions for .     J.  D.  Williams,  Rhyl.     Eng. 

Pat.  114,494,  Apr.  17,  1917.  (Appl.  No.  5400  of 
1917.) 
The  fabrics  are  treated  with  a  compositiou  con- 
sisting essentially  of  gum  tragacanth  associated 
with  lead  acetate  and  aluminium  sulphate  together 
or  separately,  to  which  may  be  added  gold  size. 
terebene,  soap,  and  other  ingredients. — J.  F.  B. 

Cellulose  [icood  pulp]  and  like  fibrous  mate  rials; 

Apparatus  for  rcashing  and  airing  .    A.   D. 

Berglind,  Gulskogen,  Norway.     Eng.  Pat.  114.450, 

Mar.  23,  1917.     (Appl.  No.  424S  of  1917.) 

For  washing  and  airing  cellulose  to  free  the  mass 

from  chemicals  and  gas  after  bleaching,  the  pulp 

is  introduced  into  a  tub  the  bottom  of  which  slopes 


\\\MI.,  .Vo.  11.] 
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i  iwaida  tiie  middle  from  i»« »» 1 1  sides,  and  from  one 
end  towards  a  gntter,  which  communicates  through 
a  valve  with  a  centrifugal  pomp.  The  tub  i.s  pro- 
vided with  a  stirring  device  mounted  longitudinally, 
ami  water  is  sprayed  into  the  mass  from  sprinklers 
arranged  above  It  and  others  Which  pass  nearly  lii 
iiir  bottom  of  the  tub.  Tin-  centrifugal  pump 
delivers  the  pulp  up  a  vertical  pipe  from  which  it 
is  discharged  over  a  spreading  device  ami  collects 
in  a  vessel  Which  Serves  as  an  aerating  apparatus. 
As  It  falls  from  I  lie  spreading  device  it  comes  in 
contact  with  air  from  a  blower  delivering  the  air 
through  perforations  below  tin-  pulp  discharge 
orifice.  From  i ii«'  aerating  vessel  ii  flows  down 
a  pii>e  to  a  distributing  box,  whence  ir  is  returned 
io  i  be  washing  tub.  The  walls  of  the  latter  are 
lined  with  perforated  filter  tiles  through  which 
water  escapes  from  the  pulp.— J.  l'\   Ii. 

S  for  the  prodtMrtlOM  0/  articles  from 

1!.    Bory.vkowski,    Cleveland,   Ohio.      U.S. 

I'at.    1,280,606,   Mar.   96,   1918.       Date    of     appl., 

May  »,  P.UT 
l\;>si[  viscose  solution  is  passed  through  nn  ex- 
tended path  in  a  precipitating  bath  having  a  density 
above  18°  B.  (sp.  gr.  1-134)  and  containing  less 
than  Id,,  of  sulphuric  acid  or  the  equivalent 
amount  of  other  acids. — J.  P.  B. 

Paper;  rented  .   H.  E.   llafsky,  Portland.  Me. 

i.s.  Pat.  1,260,448,  Mar.  26,  1018.  Date  of  appl., 
Dec.  11.  1915.  Renewed  Aug.  1.1,  1917. 
Tin:  surface  of  a  body  paper  is  coated  with  "  lime 
mud."  ground  to  a  uniformly  line  slate  of  division 
and  containing  a  small  amount  of  an  alkali  and  an 
adhesive,  such  as  casein,   soluble  in  such   alkali. 

-J.  P.  B. 

Paper;    i/<  thod  ami  apparatus  for  drying  coated 

.    C.   P.  Tease.  Assignor  to  The  ('.  P.  Pease 

Co.,   Chicago,   111.     U.S.   Pat.  1,260,570,   Mar.  26, 

1!HS.  Date  of  appl..  Mar.  6,  1017. 
Tin:  coaled  paper  is  first  passed  through  a  chamber 
containing  combustion  gases  and  hot  air,  and  then 
through  a  chamber  in  which  hot  air  is  circulated. 
The  apparatus  consists  of  an  entrance  chamber 
containing  a  bank  of  heating  lubes  ami  communi- 
cating with  the  combustion  gases  chamber,  an  air 
heating  chamber  with  several  heaters,  a  conduit 
lor  combustion  gases  surrounding  the  air  heating 
chamber  and  communicating  with  the  entrance 
•  bomber,  a  transverse  chamber  communicating  with 
the  hot  air  chamber  and  the  air  heating  chamber, 
and  provided  with  means  to  increase  the  flow  of 
combustion  gases  through  the  conduit. — J.  F.  B. 

Process  of  producing  artificial  leather.    U.S.  Pats. 
],2T)7,tiC.5  and  1,257,756.     Sec  XV. 
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(niton  fabrics  (tissues,   yarns,  ami  embroideries); 

Process   for   Imparting    new    properties    [rraiw- 

parent  effects]  to .    Heberleln  &  Co.  A.-<:.. 

Wattwll,  Switzerland.    Eqg,  Pat.  108,671,  July  i. 

i'.»i7.    (Appl.  No.  9666  of  1917.)    Under  Int.  Conv., 

Ang.  11.  I91t>. 
The  material  is  treated  with  a  solution  of  canst  io 
alkali  of  a  density  above  20°  B.  (sp.  gr.  1-15)  at 
temperatures  below  0°  C.  (e.g.,  -10°  C.)  until  it 
acquires  a  transparent  appearance  which  is  not  lost 
after  washing  and  drying.  Increased  transparency 
is  obtained  by  subject  tog  the  treated  fabric  to  the 
action  of  sulphuric  acid  of  a  density  about  505°  B. 
(sp.  gr.   ljOi.  which  may  be  cooled  below  0C  ('.  in 


order  to  obtain  a  slower  action.    The  treatments 

with   alkali    and   acid   may   lie   repealed  alternately 

until  a  sufficient   effect    la  obtained,      if  desired, 
pattern  effects  may  i»'  produced  by  local  treatments 

or  by  the  use  of  a  reserve.  -J.  P."  B. 

fabric  pieces;  Process  ami  plant  for  the  treatment 
of         .     [Weighting  of  silk  goods.]      F.  .1.   B. 

Knibiehler     ami     A.     Fankhauser,      Fnnetbailoii, 

Assignors  to  Wegmann  .v  Co.,  Baden,  Switzer- 
land. U.S.  I'af.  1,259,526,  Mar.  19,  1918.  Pate 
of  appl.,  Nov.  25,  1916. 
SlLK  piece  goods  are  prepared  for  the  weighting 
treatment  by  forcing  a  liquid  through  the  fabric 
rolled  upon  a  metal  drum,  the  drum  is  transferred 
to  a  drying  machine,  and  the  prepared  fabric  dried 
by  centrifugal  action.  The  fabric  is  then  wound 
oil'  I  lie  metal  drum  and  rolled  up  on  an  acid-proof 
drum  while  it  i.s  simultaneously  treated  with 
stannic  chloride;  the  acid  proof  drum,  together  with 
the  fabric,  is  placed  In  a  bath  of  stannic  chloride, 
then  transferred  to  the  drying  machine,  where  the 
fabric  is  again  dried  by  centrifugal  action.  The 
fabric  i.s  then  unwound  from  the  drum  in  a  washing 
machine  and  again  wound  up  on  a  metal  druln. 
passing  through  a  washing  treatment  on  the  way. 
after  which  if  is  dried  by  centrifugal  action  as 
before.  Tiie  material  is  repeatedly  treated  with 
phosphate  and  stannic  chloride  until  the  desired 
charge  of  loading  is  fixed  upon  the  silk.— J.  P.  I-,. 

Dyeing  machines.    II.  M.  Dudley,  Philadelphia.  Pa. 
U.S.  fats.  (A)  1,259,839  and  <»)  1,259,810,  Mar.  19, 
l!»is.     Dales  of  appl.,  (a)  Mar.  29  and  (b)  Mar.  31, 
1917. 
mia  hollow  reel,  comprising  non-perforated  flanges 
extending  outwards  and  connected  by  a  perforated 
body,  revolves  within  a   receptacle.     A  foraminous 
member,  which  may  be  constructed  id"  a  series  of 
"  upwardly  ami  downwardly  extended   pyramids," 
with  passages  for  liquid  through   them,  surrounds 
the    perforated    body    and    is    spaced    therefrom. 
Fabric  to  be  dyed  is  wrapped  around  Ibis  foramin- 
ous member  and  enclosed  by  a  foraminous  belt   of 
similar    construction,     capable     of    being     tightly 
adjusted  around   the    fabric.       A   series    of   lube's 
connects  the  inner  face  of  the  perforated  body  with 
a  source  of  liquid  supply  from  opposite  ends  of  the 
reel,  and  means  are  provided  within  the  tubes  for 
breaking   up   and    distributing   the   flow    of   liquid 
equally  over  the  inner  face  of  the  body,  the  tubes 
and   distributing  means   being    integral   with    the 
reel    and   revolving   therewith.       Liquid   or  air   is 
forced   through    I  lie    reel    and    through   the   fabric 
while  the  reel  is  in  motion  and  is  returned  from  the 
dyeing  chamber  into  circulation,     (it)  The  machine 
consisis  of  a  receptacle  having  non-perforated  sides. 
a   fixed   foraminous  plate  extending  across  the  re- 
ceptacle ami  Integral  with  the  sides,  and  a  similar 
movable  plate   above  the  first,   these  plates  being 
composed  of  a  series  of  pyramidal  bars  with  open- 
ings between  them  for  the  passage  of  a  liquid.     A 
second  receptacle  connects  the  first  with  a  source 
of    liquid    supply,    and    serves   to   secure   an   even 
pressure  and  distribution  of  the  liquid  on  the  lower 
face  "1   the  fixed  foraminous  plate,  and  an  overflow 
pipe  from   the  first,   receptacle  above  the   movable 
foraminous  plate  conducts  the  liquid  back  to  the 
second.       In   the  liquid-chamber   below  the   fixed 
plate  is  a  member   having  its  ends  converging  up- 
wards and  downwards,  and  tins  liquid-chamber  is 
connected   by  a   pipe  with  Hie  liquid-chamber  of  a 
smaller  vessel  of  similar  construction,  which  serves 
as  a   testing   vessel.     Means  are   provided   for  cir- 
culating the  liquid  through  both  vessels  simultan- 
eously, for  heating  the  liquid  as  it  passes  through 
the  larger  vessel,  ami   for  Interrupting   the   flow 
through    the   smaller    vessel    for   testing   purposes, 
while  continuing  the  flow  through  the  larger  one. 

—J.  F.  I'.. 
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Nitric    ncitl;    J' rod notion    Of    from     nitrogen 

oxides.    G.    B.  Taylor,  J.   H.   Capps,  and  A.   S. 
Coolidge.    J.  Iud.  Eng.  Chem.,  1918,  10,  270—275. 

Laboratory  experiments  showed  that  by  absorbing 
nitrogen    peroxide    in    sulphuric    acid    containing 
chromic  acid,  nitric  acid  was  produced  directly,  and 
■when    the    absorbing    liquid    was    maintained    at 
150°  C,  the  mist  emitted  consisted  of  05  to  100% 
HNC13.       The  drawbacks  to  this  process  are  the 
necessity  for  a  hot  absorbent  and  for  the  electro- 
lytic recovery  of  chromic  and  sulphuric  acids  from 
the  chromium  sulphate.       Attempts  to  prepare   a 
strong   mixed  acid  by  electrolysis  of  solutions  of 
nitrogen  peroxide  in  strong  sulphuric  acid  were  un- 
successful owing   to   the  efficiency  of  the  process 
falling  to  a  very  low  value  as  the  concentration  of 
the  nil rk-  acid  in  the  solution  increased.    In  ex- 
periments to  determine  the  most  suitable  conditions  ' 
for  absorption   of  nitrogen  oxides  by  water,   the  I 
apparatus  consisted  of  an  ammonia   saturator  for 
producing    a    mixture   of  air    and    ammonia,    an 
oxidiser  for  producing  nitric  oxide,  a   cooler  com-  | 
posed  of  sets  of  t'-tubes  immersed  in  running  water,   : 
and  five  stoneware  towers,  the  first  of  which— the  | 
"  oxidation  tower  "—was  empty,  whilst  the  others 
were  packed  with  coke,  leaving  a  reaction   space  • 
of  10  cub.  ft.  at  the  top  of  each  tower.    The  coke  i 
in  each    tower  was  flooded  at  intervals  of  about 
30  mins.  with  40%   nitric  acid.    The   results   indi- 
cated that  the  absorption  should  be  carried  out  at  j 
as  low  a  temperature  as  possible.     Artificial  cool- 
ing of  the  air  space  in  the  oxidation  tower  would  j 
be   advantageous.       So  long  as  the  proportion  of 
oxygen  is  kept  near    the   theoretical  requirement 
there   is  no   pronounced  increase  in    the    loss    of  | 
acid,  but  it  is  advisable  not  to  allow  the  oxygen 
in  the  exit  gas  to  fall  below  5%.    The  oxidation 
tower  and  first  two  absorption  towers  absorb  about 
S5%  of  the  acid  and  the  last  two  about  10%,  and 
it  is  improbable  that  even  doubling-  the  number  of 
towers  would  enable  the  last  5%  to  be  recovered,   j 
Calculated  on  the  basis  of  90%   efficiency  and  10% 
of  ammonia  in  the  mixture  supplied  to  the  oxidiser,   1 
it  would  be  necessary  to  have  25%   additional  air 
after  oxidation  to  secure  5%   of  oxygen  in  the  exit 
gas,  and  it  would  be  preferable  to  introduce  this  I 
before  the  mixture  enters  the  reaction  space  before 
th.>  first  absorption  tower.    The  experimental  plant  1 
had  the  following  capacity  calculated  on  the  basis  j 
of  0-285  grm.  HXO,  per  litre  of  nitrogen  :— 

Cub.  ft.  of  gas  per  min l"-'-J        -'•)         -t'O  1 

Efficiency  of  absorption,  %       ..     9S  95  91 

HNOs  recovered  in  24  hours,  lb.     23  H'-i      68 

Part  of  the  loss  of  acid  is  attributable  to  the  forma-  ; 
lion  of  a  nonabsorbable  acid  mist.  By  placing  a  | 
Cottrell  precipitator  between  the  third  and  fourth  j 
toweis.  the  mist  could  be  reduced  to  about.  0-5%.  ( 
The  precipitator  consisted  of  a  i  in.  glass  tube 
having  in  the  middle  a  platinum  wire  connected 
with  the  anode  of  a  "  kenotron  "  high-tension 
current  rectifier,  whilst  a  coil  of  copper  wire  was 
wrapped  round  the  tube  and  connected  with  the 
inner  wall  by  means  of  platinum  wire.  The  acid 
recovered  from  the  precipitator  was  15  to  25% 
nitric  acid  with  very  little  nitrous  acid.  The 
formation  of  the  mist  was  found  to  be  promoted 
by  increasing  the  velocity  of  the  gas,  reducing  the 
excess  of  oxygen,  and  by  increase  of  the  strength 
of  acid  in  the  third  tower.  The  controlling  reaction 
in  the  process  is — 

2NO  +  0,^lt  2NO ,,. 
and   in  order  to  allow  sufficient    time   for   this  re- 
action as  much  space  as  possible  should  be  given. 
Removal  of  packing  material  from  the  towers  and 
the  substitution  of  liquid  sprays  would  increase  the 


oxidation  space,  whilst  the  use  of  the  Cottrell 
precipitator  would  prevent  loss  of  acid  through  the 
increase  of  mist  thus  produced.  (See  also  J.  Chem. 
Soc.,  1918,  ii.,  196)— C.  A.  M. 

Formic,  acid  and  Jijldrosulphites:  New  reaction  of 

.    E.  Comanducci.    Boll.  Chiru.  Farm.,  191S, 

57,  101—102. 
The  reddish-yellow  coloration  developed  when 
formic  acid  or  a  liquid  containing  it  is  heated  gently 
with  concentrated  sodium  bisulphite  solution 
(this  J.,  1901.  1116)  cannot  be  detected  when  the 
original  solution  is  coloured.  In  this  case  the 
heating  with  the  bisulphite  is  continued  until  gas- 
bubbles  begin  to  escape,  the  liquid  being  then  cooled 
and  treated  with  a  fresh,  dilute  sodium  nitro- 
prusside  solution.  A  more  or  less  intense  green 
or  blue  coloration  is  produced  according  to  the 
amount  of  formic  acid  present,  hydrogen  cyanide 
being  evolved  ai  the  same  time;  the  reaction  is 
more  sensitive  if  the  nitroprnsside  solution  is 
poured  gently  on  to  the  other  so  as  to  form  two 
layers.  The  composition  of  the  blue  precipitate 
corresponds  with  the  formula  Na4Fe^(CN)o.  In 
this  reaction,  the  formic  acid  reacts  with  the 
sodium  bisulphite  yielding  sodium  hydrosulphite, 
this  giving  rhe  blue  coloration  with  the  nitro- 
prnsside.—T.  H.   P. 

Potash  in  the  Pintados  Salar,  Tarapacd,  Chile. 
II.  S.  Gale.  Eng.  and  Min.  J.,  1918,  10S,  674—677. 
The  Pintados  Salar  is  one  of  the  larger  saline 
deposits  in  northern  Chile.  There  is  about  20  sq. 
miles  of  a  hard  rugged  crust  in  the  central  or 
lowest  part  of  the  Salar  surface  which  gradually 
changes  outwards  to  a  soft,  crumbling  deposit. 
The  hard,  rugged,  weathered  crust  is  the  richer, 
potash-bearing  portion  of  the  Salar,  the  percentage 
of  potassium  present  varying  from  nearly  3%  up 
to  about  7%,  which  exists  in  the  form  of  glaserite; 
it  consists  largely  of  sodium  chloride.  Underlying 
the  hard  deposit  is  a  loose  granular  deposit  made 
up  largely  of  glauberite,  or  in  some  places  of 
gypsum. — Vi'.  G. 

Potassium  salts:  Extraction  of from  the  Pinta- 
dos Salar.    R.  C.  Wells.    Eng.  and  Min.  J..  191S, 
105,  678—670. 
A   laboratory  method  for  the    extraction    of    the 
potash    salts    from   the    Pintados   Salar    (see  pre- 
ceding   abstract)    is   described   as   follows.        The 
crushed  saline  material  (100  grms.)  is  heated  with 
37  c.c.  of  water  at  106c  C.   for  15  mins.,  with  con- 
:   staut  stirring,  and  then  drained  in  a  centrifuge  and 
I   washed   twice  with  5-5  c.c.  of  hot  water.    The  ex- 
tract may  be  evaporated  to  dryness  and  the  residue 
v-sed    as    crude    potassium    salt    (composition    see 
column  IV.)  or  the  extract  may  be  cooled  to  room 
,   temperature  and  the  crystalline  deposit  separated 
(composition  see  column   V.).      The   salts  left    in 
the  mother  liquor  have  the  composition  shown  in 
column  VI.  and  would  be  utilised  again  in  a  con- 
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Column  II.  shows  the  composition  of  the  Salar 
salts  used,  and  column  III.  the  percentage  of  each 
constituent  extracted.  There  is  a  suggestion  that 
advantage  might  be  taken  of  the  interaction  of 
sodium  nitrate  and  potassium  chloride  to  form 
potassium  nitrate,  the  Salar  salts  and  caliche  being 
treated  together  by  the  usual  nitrate  process  so  as 
to  produce  a  mother  liquor  rich  enough  in  potas- 
sium nitrate  to  yield  that  salt  by  simple  crystal- 
lisation.—W.  G. 
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I.imr;     III  tciiulil  I  inn    nf    --  un     keeping,         S.    A. 

Vfoodhead.    Analyst,  LOIS,  43.  101  -108. 

Fowdsbed  linii'  kepi  in  a  dry  shed  and  turned  fre- 
quently was  converted  u>  the  extent  ••!  IS  Into 
carbonate  in  M  days:  the  same  lime  heaped  out- 
side anil  exposed  to  'lie  air  Col  1  months  was 
converted  to  the  extent  of  12  only.  Lump  lime 
stored  in  bags  ami  protected  from  rain  loal  38 
of  iis  calcium  oxide  in  -1  months,  whllsl  the  loss 
in  the  same  lime  amounted  to  52  when  the  lamp 
lime  was  heaped  ami  exposed  to  tin'  atmosphi  - 

— \v.  r.  s. 

curium  Hoxldi  :  Detection  of  -  in  the  analysis 
nt  carbonates  or  oxalates.  O.  P.  Stafford. 
.1.  Amer.  Chem.  Soc.,  1918,  40.  B22. 

To  detect  the  presence  of  carbon  dioxide  in  the 
gaseous  products  of  the  action  of  acids  on  minerals, 
a  glass  tube  is  Inserted  into  the  mouth  of  the  test- 
tube;  this  tube  is  drawn  out  to  a  capillary  One 
pnnnph    to  cause   a  diop  ot   the   reagent    (baryta 

water)  to  remain  in  il.  and  not  too  line  to  prevent 
bobbles  of  the  gas  from  being  drawn  upward 
through  the  liquid.  To  make  the  test  the  gas 
from  the  teat-tube  is  drawn  through  the  baryta 
water  by  aspirating  at  the  top  of  the  inserted 
tube.  The  method  may  !>o  made  roughly 
quantitative  tor  I  races  of  carbonates  or  oxalates. 
Two  such  capillaries  are  used:  the  material 
to  be  examined  is  placed  in  one.  and  the 
second  tulie  containing  a  drop  of  baryta  water 
Inserted  into  the  mouth  of  the  tiist  and  sealed  to 
it    by  means  of  "  Khotiusky  "  cement.    Then  by 

aspiration  a  drop  of  30 ",  sulphuric-  odd  is  drawn 
on  to  the  material  and  the  gas  generated  drawn 
through  the  baryta  water.     In  the  case  of  oxalates. 

30  sulphuric  acid  mixed  with  potassium  perman- 
ganate is  used.  The  turbidity  produced  In  the 
baryta  water  Is  compared  with  turbidities  produced 
similarly  from  known  amounts  of  carbonates  or 
oxalates.     J.  F.  S. 

(nam  of  tartar;  [Determination  of]  lead  in  com- 
mercial   .       A.  J.  .Tones.    Chem.  and  Drug., 

1918,  90,  47. 
The  following  methods  yield  accurate  results  tor 
tlte  determination  of  lead  in  cream  of  tartar  which 
contains  iron,  aluminium,  calcium  phosphate,  etc. 
Direct  method. — Ten  grms.  of  the  sample  is  dis- 
solved in  111  C.C.  of  hydrochloric  acid  (B.P.,  Bp.  gr. 
1'052)  and  Jit  c.c.  of  water,  the  solution  is  boiled, 
tillered,  and  the  insoluble  portion  washed  with 
40  c.c.  of  hot  water.  The  filtrate!  is  treated  with 
a  small  crystal  of  potassium  iodide,  boiled,  cooled, 
and  the  liberated  iodine  is  removed  by  the  addition 
of  A/in  thlosulphate  solution,  '.'•  drops  being  added 
In  excess.  After  the  addition  of  4  c.c.  ot  2% 
hydrocyanic  acid  solution  and  Hi  c.c.  of  concen- 
trated ammonia,  die  mixture  is  boiled  until  it 
becomes  practically  colourless,  then  cooled,  and 
dilute. i  to  inn  c.c.  Seventy-five  c.c  of  this  solution 
is  now  diluted  to  100  o.c.  sodium  sulphide  is  added. 
and  the  coloration  obtained  compared  with  that  of 
a   standard  prepared   With   the  remaining  25  c.c.  of 

the  solution  and  containing  a  known  amount  of 
lead  together  with  proportionate  quantities  of  the 
reagents  used  in  the  test  solution.  limit  inn 
method.-  Vive  grms.  of  the  sample  is  Incinerated 
gently,  the  charred  mass  is  digested  with  50  c.c. 
of  water,  filtered,  the  insoluble  portion  washed, 
and  ignited  to  a  grey  ash.  This  is  treated  with 
i  c.c.  of  hydrochloric  acid,  the  solution  diluted 
witii  s  c.c.  of  water,  boiled,  Altered  while  hot.  and 

the  Alter  washed  with  .'!0  c.c.  of  boiling  water.  To 
the  till  rate  is  added  a  crystal  of  potassium  iodide, 
and.    after   boiling,    the   iodine    is   removed   by   the 

addition  of  .v  in  thlosulphate  solution.  The  solu- 
tion is  then  boiled  with  the  addition  of  2  C.C.  of 
2%  hydrocyanic  o<9d  solution  and  a  slight  excess  of 


ammonia,  cooled,  acidified  with  hydrochloric  acid. 
5  C.C.  of  20  tartaric  acid  solution  is  added,  the 
mixture  is  rendered  ammoniac:)  1,  diluted  to  100  c.c, 
treated    Willi   sodium   sulphide,    and   tile  coIor:ili.,n 

compared  with  a  standard, — \v.  i\  s. 

Sodium  cyanide.    \\".  .1.  Shorwood.    T.  iud.  Eng. 

Chem..  mis,  10,  292—205. 
Fob  the  past  year  cyanides  have  tor  the  first  time 

been    sold  on   the  basis   of  their  cyanogen   content. 

the  purest  technical  sodium  compound  containing 
"  sodium  cyanide  90  to  98%  "  or  "cyanogen  51  to 
52%,"  whllsl   the  old  so-called  ••'•is  ,   KCN "   con 

tained   about    39       Of  cyanogen.     Commercial   fused 

sodium  cyanide  contains  only  a  trace  of  potassium 
and  not  more  than  2  to  I  of  total  Impurities. 
It  is  largely  prepared  synthetically  by  healing 
sodium  amide  (produced  by  the  interaction  of 
ammonia  and  metallic  sodium)  with  carbon.  The 
most  recent  method  of  preparing  it.  for  the  market 
Is  to  cast,  it  mechanically  into  egg-shaped  cakes 
weighing  1  oz.  For  technical  purposes  the  most 
convenient  method  of  determination  is  to  titrate 
the  solution  will)  A/20  silver  nitrate  solution 
(1  C.C.  =5  mgrms.  of  commercial  NaCN),  with 
potassium  iodide  as  indicator.  The  burette  read- 
ings then  also  give  directly  "  lb.  per  ton  of  solu- 
tion." For  the  determination  of  sodium  and 
potassium  in  mixed  cyanides,  in  which  chlorides 
and  carbonates  are  the  usual  impurities,  it  is  often 
practicable  to  evaporate  the  salt  with  hydrochloric 
acid,  to  ignite  the  residue  gently,  to  weigh  the 
mixed  chlorides,  and  to  lit  rale  the  chlorine  in  pail 
of  the  residue.  From  these  data  the  proportions 
of  sodium  and  potassium  may  be  calculated. 
Alkali  sulphides  may  be  detected  by  shaking  the 
cyanide  with  line  lead  carbonate  suspended  in 
water;  or  by  dissolving  il  in  a  solution  of  silver 
nitrate  containing  less  than  1  mol.  AgNOa  for 
2  equiv.  CN;  or  by  dissolving  il  in  mercuric 
chloride  solution.  In  each  case  a  black  precipitate 
or  dark  coloration  Indicates  die  presence  of  sul- 
phide. Sodium  cyanide  is  not  deliquescent,  and  is 
much  more  soluble  than  potassium  cyanide.  The 
concentration  of  dilute  solutions  may  be  approxi- 
mately ascertained  by  means  of  the  formula — 
(Sp.  gr.-l)  x  200  =  Grms.  NaCN  per  100  c.c. 
Strong  solutions  of  sodium  cyanide  differ  but  little 
in  stability  from  those  of  potassium  cyanide;  if 
anything,  they  are  somewhat  more  stable. 

— C.  A.  M. 

Alkali  cyanide;   Manufacture  of  .    S.  Urano. 

Kogvo-Kwagaku-Zasshi    (J.  Chem.  Ind.,  Tokyo), 

1017.  20.  1309-1340. 
Calcium  cyanamide  containing  10%  of  nitrogen. 
When  fused  will)  sodium  chloride  and  charcoal  In  a 
small  Iron  crucible,  gives  70%  of  the  theoretical 
yield  of  cyanide.  The  following  conditions  were 
found  t"  be  most  suitable  : — A  charge  consisting  of 
inn  parts  of  calcium  cyanamide.  100  of  sodium 
chloride,  50  of  charcoal,  and  30  of  calcium  carbide 
is  heated  uniformly,  without  contact  with  air,  at 
040° — 950°  C  for  5  mins.,  the  maximum  temperature 
being  attained  gradually  and  the  charge  cooled 
quickly.  The  product  contains  about  20%  of  sodium 
cyanide,  which  is  extracted  with  water  or  with 
■  •  0 ",  alcohol.  When  water  was  used  as  the  solvent 
ill-  yield  of  cyanide  was  40%  of  the  theoretical  and 
when  alcohol  was  employed  the  yield  was  70%. 

—J.  F.  B. 

Sulphides;  Oxidation  of with  potassium  todate. 

it.    S.     Dean.     .1.    Amer.    Chem.     Soc,    1918,    40. 

019-  620. 
In  continuation  of  previous  work  (see  this  J.,  lid.". 
008),  il   is  shown  that  with  a  large  excess  of  lodate, 

and  hydrochloric  acid  of  any  strength  sufficiently 
high  to  prevent  the  hydrolysis  of  the  iodine  chloride 
formed,  the  whole  of  tie-  sulphur  is  quantitatively 
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oxidised  to  sulphuric  acid  according  to  the  equation 

H2S  +  -2KIO,  +  4HCl^ll2ICl  +  H.>S01  +  2H20  +  2KCl. 
The  estimation  is  carried  out  as  follows  :  A  solu- 
tion of  hydrogen  sulphide  is  treated  with  the  requi- 
site excess  of  potassium  iodate  solution  and 
hydrochloric  acid  (3—6  N)  and  the  excess  of  iodate 
estimated  by  means  of  a  standard  iodine  solution. 
The  method  has  also  been  applied  to  the  estimation 
of  lead  sulphide:  the  freshly  precipitated  sulphide 
is  introduced  into  the  iodate  solution,  hydrochloric 
acid  added,  and  the  titration  completed  as  before. 
The  results  in  both  cases  agree  to  within  01%  of 
the  theoretical  value. — J.  F.  S. 

Mayiwsia-alumina-silica;  The  ternary  system  . 

G.  A.  Rankin  and  H.  E.  Merwin.     Amer.  J.  Sci., 

1918,  43,  301—325. 
The  ternary  system,  magnesia-aluroina-silica,  has 
been  investigated  thermally  to  determine  the  melt- 
ing temperatures  of  the  various  phases,  and  micro- 
scopically to  identify  the  crystalline  substances  pro- 
duced. The  boundary  curves  of  the  various  phases 
have  been  determined  and  the  quintuple  points 
fixed.  It  is  shown  that  the  following  crystalline 
substances  are  stable  in  contact  with  the  liquid 
phase:  periclase  (MgO),  corundum  (ALOV),  tridy- 
mite  (SiO;),  forsterite  (2MgO,Si02),  clinoenstatite 
(MgO,SiO=),  spinel  (MgO.ALOa),  sillimanite 
rAL03,SiO=),  and  a  ternary  silicate,  2MgO,2ALOs, 
"iSiOi,  which  may  be  regarded  as  an  end  member  in 
the  cordierite  series.  This  last  compound  is  un- 
stable at  its  melting  point,  and  is  considerably 
affected  by  solid  solution.  It  has  been  observed  in 
two  forms  :  the  ju-fonn  (unstable)  crystallises  from 
glass  at  temperatures  below  950°  0.  and  is  trans- 
formed at  a  somewhat  higher  temperature  into  the 
stable  a-form.  The  properties  of  both  forms,  but  j 
more  especially  those  of  the  a-form,  are  very  like  j 
those  of  the  mineral  cordierite.  Seven  quintuple  • 
points  have  been  established  which  lie  respectively 
at  1345°,  1425°.  1460°,  1370°,  1.300°.  1575°,  and  1700°  C. 
(Compare  .T.  Chem.  Soc.  191S,  ii.,  199.)— -J.  F.  S. 

Lead;    The  sub-bromide  and    sub-chloride  of  .    i 

H.    a.  Denham.      Chem.   Soc.  Trans..  19] S,   113, 
249-2-50. 
Lead  sub-chloride  and  lead  sub-bromide  have  been  I 
prepared  by  a  similar  process  to  that  employed  in 
the  case   of  the  sub-iodide   (this  J.,  1917.  330)   by  I 
passing  ethyl  chloride  or  ethyl  bromide  vapour  over 
lead    sub-oxide   at   311°    and    201°  O.    respectively. 
Both  compounds  are  grey,  sparingly  soluble,  fairly 
stable    in   air,    and    readily    oxidised    by    bromine 
water.  The  sub-chloride  has  a  solubility  of  22  milli- 
equivalents  per  litre  and  the  sub-bromide  04  milli-  ! 
equivalent  per  litre.    The  sub-salts  are  readily  de- 
composed by  acids  into  the  normal  salt  and  metal,   j 
In  the  preparation  of  the  sub-chloride  the  reaction 
is  very  slow,  and  it  is  not  necessary  to  carry  it  out  ' 
in  the  presence  of  silica. — J.  F.  B. 

Holmium    and     dysprosium.       Rare    earths.       V.   ■ 
H.  C.  Kremers  and  C.  W.  Balke.    J.  Amer.  Chem.  | 
Soc,  191S,  40,  593— 39S. 
The  fractionation  of  the  bromates  of  yttrium  earths 
effects  a  rapid  and  efficient  concentration  of  dyspros- 
ium and  holmium.    Starting  with  12  kilos,  of  rare  i 
earth    oxalates   from    gadolinite   which    were   con-  j 
verted  into  bromates,    three    parallel  series  of  50 
recrystallisations    were    carried    out.     The    series 
showed  a  concentration  of  samarium,  neodyniium, 
and  praseodymium  towards  the  insoluble  end,  dys- 
prosium and  holmium  in  the  central  portion,   and 
yttrium,  thulium,  and  erbium   towards  the  soluble 
end.    At  this  point  (he  dysprosium-liolmium  mate- 
rial was  removed  from  the  three  series,  combined, 
and    made   into   three  new   series,    A,   B,   and    ('. 
Series  A  consisted  of  the  more  soluble  fractions, 
and  contained  dysprosium,  holmium.   erbium,  and 


yttrium.  Series  B  contained  the  fractions  richest 
in  holmium  and  dysprosium,  with  small  quantities 
of  neodymium,  praseodymium,  erbium,  and  yttrium. 
Series  G  was  composed  of  the  less  soluble  bromates, 
and  contained  holmium,  dysprosium,  terbium,  neo- 
dymium, praseodymium,  and  traces  of  erbium  and 
yttrium.  The  three  series  were  fractionated  in 
parallel.  The  concentration  of  the  earths  in  i  he 
different  series  was  controlled  mainly  by  the  colour 
of  the  solutions.  As  the  holmium  and  dysprosium 
became  concentrated  towards  the  less  soluble  end 
of  series  A  these  fractions  were  added  to  series  B, 
placing  them  where  the  fractions  showed  a  similar 
colour.  From  series  C  the  more  soluble  dysprosium 
and  holmiuui  fractions  were  removed  and  added 
to  series  B  in  the  same  way.  In  the  same  manner 
yttrium  and  erbium,  which  collected  in  the  soluble 
end  of  series  B,  were  added  to  series  A,  and  the 
neodymium  and  praseodymium  from  the  less  soluble 
end  of  B  were  placed  in  0.  The  three  series  were 
recrystallised  30  times,  which  caused  most  of  the 
dysprosium  and  holmium  to  collect  in  series  B. 
This  series  was  eventually  given  a  further  00  re- 
crystallisations,  which  caused  the  holmium  and 
dysprosium  to  concentrate  very  rapidly.  A  diffi- 
culty was  experienced  due  to  the  repeated  separa- 
tion of  basic  cerium  bromate  as  a  brown  sludge. 
It  is  therefore  recommended  that  cerium  be  re- 
moved by  the  sodium  sulphate  method  before  the 
fractionation  commences.  Fusion  of  a  mixture  of 
the  nitrates  of  samarium,  yttrium,  and  holmium 
gave  a  rapid  concentration  of  the  holmium.  A 
mixture  which  had  an  equivalent  of  980  at  the 
start  gave  after  31  fusions  four  end  fractions 
with  equivalents  154' 3 — 1552.  Attempts  to  separate 
holmium  and  yttrium  by  this  method  failed,  and 
it  was  only  after  the  addition  of  samarium  that  the 
separation  became  possible. — J.  F.  S. 

Dysprosium;  Purification  and  atomic  weight  of . 

Rare  earths.  VI.  II.  C.  Kremers,  B.  S.  Hopkins, 
and  E.  W.  Engle.  J.  Amer.  Chem.  Soc,  1918,  40, 
598—611. 
Dysprosium  material  of  a  high  state  of  purity  lias 
been  further  fractionated  as  ethyl  sulphates  and  as 
bromates.  Fractionation  of  the  ethyl  sulphates  is 
more  efficient  than  that  of  the  bromates  for  the 
separation  of  dysprosium  from  neodymium,  praseo- 
dymium, and  terbium,  but  neither  of  the  methods 
is  efficient  for  the  separation  of  holmium  and  dys- 
prosium. For  the  atomic  weight  of  dysprosium, 
determined  from  the  ratio  DyCL  :  3Ag,  the  value 
10252  was  obtained.  (See  also  J.  Chem.  Soc, 
191S,  ii..  202.1— J.  F.  S. 

Diamond;  Formation  of .    C.  A.  Parsons.     Inst. 

Metals.  May  2,  1918. 
Up  to  the  present  diamonds  have  only  been  pro- 
duced bv  the  more  or  less  rapid  cooling  of  intensely 
heated  silver  (black  diamonds,  Mansard,  1SS0— 1881) 
or  iron  (transparent  diamonds.  Moissan).  The 
author's  experiments  were  designed  to  test  Mois- 
san's  theory  that  pressure  is  the  determining  factor 
in  causing  (lie  crystallisation  of  carbon.  Experi- 
ments under  varied  conditions  to  obtain  diamond 
from  carbon  or  carbon  compounds  by  the  combined 
action  of  very  high  temperatures  and  pressures  tsee 
this  J.,  191S,  174  r)  proved  unsuccessful,  and  it  is 
concluded  that  pressure  alone  will  not  account  for 
the  production  of  diamond  through  the  cooling  of 
an  ingot  of  carbon-containing  iron.  The  effective 
agent  is  occluded  carbon  monoxide,  the  escape  of 
which  is  prevented  by  the  solidification  of  the  outer 
layers  of  the  ingot.  Experiments  show  that,  if  the 
ingot  is  heated  in  a  vacuum  and  freed  from  gas, 
no  diamond  is  produced.  In  a  low  vacuum  of  1  in. 
of  mercury,  the  gas  present  being  carbon  monoxide, 
diamonds  up  to  0'7  mm.  in  length  were  formed.  It 
is  significant  that  the  greatest  quantity  of  diamond 
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foOBd  In  nn  Iron  Ingot  is  estimated  to  lie  5iijjtli  the. 
weight  of  the  Iron  and  lcl'lj6th  part  of  the  carbon 
present,  this  amount  of  carbon  being  almost  exactly 
equal  t..  th.n  estimated  to  Ik'  originally  present  In 
the  Iron  .-is  carbon  monoxide.  The  diamond  is  pro 
bably  formed  not  Bur  Cram  the  recalescence  point 
at  880°  C,  for  it  is  known  that  diamond  is  rapidly 
corroded  by  carbarlaad  Iron  Just  before  setting. 
Little  can  yet  be  said  about  the  actual  merhanlam 
of  diamond  formation.  There  is  strong  evidence  to 
support  the  view  that  the  action  may  take  place 
solely  between  Iron,   carborundum,  sulphur,   and 

carbon  m txlde,  but  it  is  quite  possible  that  other 

metals  or  their  carbonyls  may  be  Involved.  The 
possible  mode  of  formation  of  diamond  In  nature 
is  discussed,  and  the  suggestion  of  Bonney,  that 
ecloglte  is  the  parent  rock  of  South  African 
diamonds,  la  found  to  be  In  agreement  with  the 
author's  conclusions. — B.  II.  H. 

Iodine;    Recovery    of   from  dilute    residue*. 

II.  B\  Sterenson.  Analyst,  1918,  43.  106—106. 
Tax  neutral  or  faintly  acid  liquid  (e.g.,  waste 
liquids  from  Neasler  ami  oxygen  absorption  tests) 
is  treated  with  mercuric  chloride  to  precipitate  the 
Iodine  as  dm  rcurte  iodide.  The  latter  is  treated,  in 
a  moist  condition  at  about  4j°  0.,  with  B  mixture  of 
nitric  acid,  1.  and  hydrochloric  acid,  5  vols.,  added 
in  small  quantities  at  a  time.  The  reaction  is  com- 
plete when  nil  the  red  mercuric  iodide  has  dis- 
appeared, The  mixture  is  then  cooled,  the  iodine 
collected  on  a  filter,  and  washed  until  free  from 
mercury;  mercuric  chloride  may  be  recovered  from 
the  nitrate.  To  convert  the  iodine  Into  Iodide,  iron 
tilings,  1,  and  water,  10  parts,  are  placed  in  a  large 
flask  and  the  moist  iodine,  4  parts,  is  added 
gradually  with  shaking;  the  mixture  is  heated  sub- 
sequently, treated  with  a  Blight  exeess  of  potassium 
hydroxide,  the  ferric  hydroxide  is  separated,  and 
the  potassium  Iodide  crystallised  from  the  solution. 

— W.  P.  s. 

Patents. 

Sulphurous  anhydride;  Manufacture    of  .    M. 

Kaltenbach.  Paris.  Eng.  Pat.  107,589,  June  20, 
1D17.  1  Appl.  No.  0171  of  1917.)  Under  Int.  Conv., 
May  2:;,  1916. 
OASES  derived  from  the  combustion  of  sulphur  are 
pa OBOd  through  a  column  Into  which  an  alcohol,  pre- 
ferably ethyl  alcohol,  is  sprayed,  to  absorb  the  sul- 
phur dioxide,  which  is  subsequently  recovered  by 
heating  the  solution  and  condensing  the  liberated 
gas.  The  alcohol  tor  absorbing  the  gas  is  cooled 
previously  by  a  portion  of  the  liquefied  gas.  The 
solution  winch  has  liven  heated  to  expel  t lie  gas  is 
used  to  beat  a  furl  her  quantity  of  solution,  and 
the  liberated  gas  is  partly  cooled  by  some  of  the 
cold  solution  prior  to  heating  the  latter  to  extract 
sulphur  dioxide. — W.  F.  F. 

sulphur  dioxide  or  the  like  from  gases  containing 
tin-  same;  Recovering .  Apparatus  for  segre- 
gating and  recovering  gases,    r.  Wedge.  Ardmore, 

Pa.,  and   F.  A.  Knslis.    Millon,    Mass.     l\  S.Pats. 

ia)   1,260,402  and    (b)  1,260,493,   March  -J''..   1918. 

Dates  Of  appl.,  May  2:1  and  July  10,  1!>15. 
iu  In  a  continuous  process  for  recovering  sulphur 
dioxide  from  furnace  gases,  a  solution  of  sulphur 
dioxide  is  obtained  by  treating  a  portion  of  the 
gas  with  B  liquid.  Part  of  this  solution  is  then 
brought  Into  contact  with  B  fresh  jiortion  of  the  not 
gas,  or  is  heated  by  the  same  while  spread  over 
a  large  area  under  reduced  pressure.  This  portion 
of  ^'.is.  now  cooled  and  enriched  in  sulphur  dioxide, 
is  treated  with  the  remainder  Of  the  solution,  and 
the  sulphur  dioxide  is  Anally  recovered  from  the 
latl.f  by  known  means,  it. I  The  apparatus  con- 
sists  essentially     of   a     primary    and     a    secondary 


absorption  tower,  and  a  vacuum  pan.  Means  are 
provided  for  conveying  to  the  primary,  a  portion 

of  the  liquid  discharged  from  the  secondary  lower, 
and  for  conveying  another  portion  of  the  same 
liquid  to  the  vacuum  pan.  The  laltei  lias  a  packing 
of  porous  material  through  which  t lie  liquid  is 
caused  to  pass  before  entering  the  discharge  con- 
duit; and  the  outlet  from  the  vacuum  pump  com- 
municates with  a  compression  pump. — W.  E.  F.  P. 

Titanic    acid;    Production    of  — .    Det    Norake 

Aktieselskab  for  Klektrokoinisk  lndustri,  Norsk 
Indusl  rl-Hypotekbank,  Christiania,  Norway. 
Eng.  Pat.  103,850,  May  18,  1917.  (Appl.  No.  7218 
of  11117.)  Tinder  Int.  Conv.,  Aug.  1),  1910. 
To  produce  titanic  acid  practically  free  from  iron, 
a  solution  of  quadrivalent  titanium  (and  other 
metals,  including  iron)  is  boiled  with  a  compound 
of  trivalent  titanium,  the  hitter  being  added  as  such 
or  formed  by  reduction  within  the  original  solution. 
For  example,  a  solution  of  titanium  and  iron  sul- 
phates, obtained  by  treating  ilmenite  with  sul- 
phuric acid,  is  electrolysed  with  diaphgragm  and 
lead  cathodes  until  all  the  ferric  sulphate  Is  con- 
verted into  ferrous  sulphate  and  about  5%  of  the 
titanium  is  reduced  to  the  trivalent  condition.  The 
electrolysis  is  then  discontinued  and  the  liquid 
heated  to  boiling  when,  owing  to  the  reducing  action 
of  the  trivalent  titanium,  re-oxidation  of  the  ferrous 
sulphate  is  prevented  and  a  white  precipitate  of 
metatltanlc  add  produced,  all  the  reduced  titanium 
remaining  in  solution. — W.  E.  F.  P. 

Ammonium    perchlorate;     Manufacture     of     . 

Aktieboiaget    Carlit,     Stockholm.       Eng.     Pat. 

110,541.  Sept.  24,  1917.     (Appl.  No.  13,721  of  1917.) 

Inder  Int.  Conv.,  Sept.  25,  1910. 
In  the  manufacture  of  ammonium  perchlorate  by 
double  decomposition  of  ammonium  sulphate  and 
sodium  perchlorate,  the  liquor  is  evaporated  under 
reduced  pressure  at  temperatures  between  45°  C. 
and  100°  C,  preferably  commencing  at.  00°  C.  and 
rising  to  80°— Sf>°  C.  The  sodium  sulphate  is  thus 
deposited  in  an  anhydrous  state  without  admixture 
of  perchlorate,  and  a  strong  solution  of  the  latter  is 
obtained.— \V.   F.    F. 

Sulphate  of  soda  from  chrome  residues;  Manufac- 

tlU(.  0f  .     E.  P.  Potter  and  Co.,  and  E.  I". 

Potter.  Little  Lever,  Lanes.  Eng.  Pat.  114.5(11. 
Apr.  28,  1917.  (Appl-  No.  0009  of  1917.) 
To  recover  sodium  sulphate  and  chromium  oxide 
from  the  residues  obtained  in  the  manufacture  of 
sodium  bichromate  by  the  action  of  sulphuric  acid 
on  sodium  eliminate,  the  material  is  heated  to  inci- 
pient fusion  with  an  excess  of  reducing  agent, 
(metallic  iron,  pyrites,  sulphur,  coal,  etc.)  and  the 
mass  lixiviated,  the  chromium  being  recovered  as 
dissolved  in  water  and  the  solution  is  treated  with 
sulphur  dioxide  hydrogen  sulphide,  or  an  organic 
compound,  in  either  case  chromium  oxide  or 
hydroxide  is  separated  by  nitration,  and  the  colour- 
less liquors  ate  evaporated  for  the  recovery  of 
sodium  sulphate  by  crystallisation.  Alternatively. 
a  mixture  of  the  chrome  residues  with  an  excess 
of  a  lead  compound,  e.g.  lead  sulphate  ("  chamber 
bottoms"),  is  heated  to  incipient  fusion  and  the 
mass  lixiviated,  the  chromium  being  recovered  is 
lead  cliromate  by  nitration,  and  the  sodium  sulphate 
by  crystallisation.— W.  E.  F.  P. 

Caustic  potash;    Removal  of  soda  from  felspars  or 
natural  or  artificial    silicates   or  aluminatcs  and 

manufacture  of  commercially  pure  .    E.  A. 

Ashcroft.    London.       Eng.   Pat.   114.743,   July   20, 
11*17.     (Appl.  No.  10,435  of  1917.) 
A    FELSPAR,    silicate,     or   aluminale,    is     pulverised. 

mixed   Intimately    with    an  excess   (say  an  equal 
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weight)  of  potassium  chloride,  sulphate,  or  nitrate, 
and  heated  for  2  hours  to  800°— 1200°  O.  out  of 
contact  with  air  and  furnace  gases.  The  soda  in 
I  he  felspar  is  thereby  replaced  by  potash  and  the 
resulting  sodium  chloride  is  removed  by  solution  in 
water.  The  residue  is  then  mixed  with  1 — 2  parts 
by  -weight  of  lime  or  magnesia  or  both,  and  the 
mixture  digested  with  water  or  steam  at  10 — 20 
atmospheres  and  200°  C.  for  2— C  hours.  About  90% 
of  the  potash  is  thus- obtained  as  commercially  pure 
caustic  potash,  and  is  extracted  by  solution  in 
water.  If  digestion  is  effected  at  90  atmospheres 
pressure  and  000°  (.'.,  the  extraction  of  the  potash 
is  practically  complete.  The  residue  may  be  con- 
verted into  hydraulic  cement  clinker  by  drying  and 
burning  it.— W.  F.  F. 

Alkalis    from    silicate    rock    and    other    silicates; 

Method  of  obtaining .    F.  A.  Rody,  Newark,  ; 

N.J.,  Assignor  to  Metallurgical  Co.   of  America. 
New  York.       U.S.  Pat.  1.280,944,   Mar.   20,  191S. 

Hate  of  appl..  May  is,  191.".. 

To  obtain  alkalis  in  soluble  form  from  leucite,  fel- 
spar, or  similar  silicate,  the  latter  (100  parts)  is 
fused  to  a  glass-like,  stringy  mass  which  is  then 
reduced  to  powder  (100-mesh)  and  digested  for  about 
an  hour  with  water  and  lime  (6  parts)  at  a  pressure 
of  100  lb.  per  so.,  in.— W.  E.  F.  V. 

Caustic  alkalis;  Powders  for  generating  .      J. 

Armstrong.  London.     Eng.  Pat.  114,890,   Apr.  20, 
1917.     (Appl.  No.  5559  of  1917.) 

Alkali  carbonate  and  slaked  lime  or  baryta,  both 
in  desiccated  condition,  are  intimately  mixed  in 
suitable  proportions. — TV.  E.  F.  P. 


Mire  rake:  Method  of    utilising  .      E.    Hart, 

Easton,  Pa.    U.S.  Pat.   1,258,895,  Mar.  12.  191S. 
Date  of  appl..  May  24,  1917. 

Ax  aqueous  solution  of  nil  re  cake,  of  sp.  gr.  about   I 
130,  is  cooled  to  about  -40°  C.  by  blowing  cooled    ! 
air  through  it,  whereby  sodium  sulphate  crystallises 
ou1  as  a  granular  mass.— W.  E.  F.  F. 


Kelp-incinerator.     H.  W.  Judson,  Long  Beach,  and 
II.  A.   Lowman.  Wilmington,   Cal.,   Assignors  to  | 
Sea  Products  Co.,  Long  Beach,  Cal.     U.S.  Pat. 
1,259,457,   Mar.  12,  1918.     Date  of  appl.,  Dec.  19, 
1910. 

The   apparatus  consists  of  a   vertical,   cylindrical 
casing  having  a  flat  bottom  and  an  inclined  top,  the 
latter  being  provided  with  a  flue  and  with  a  covered  i 
charging  opening  large  enough  to  receive  kelp  from  | 
a    pitchfork.     A  gas   burner  is    mounted  centrally 
within   Hie    casing   at    some    distance     above    the 
bottom;   while  from  the  vertical   sides   horizontal  | 
kelp-receiving  bars  extend  towards  the  centre,  these 
being  of  different  lengths  and  arranged  out  of  aline- 
ment  with  each  other  from  the  level  of  the  burner 
to  the  top  of  the  casing.    A  door  for   removal  of 
the  ashes  is  provided  immediately  above   the  floor 
of  the  apparatus. — W.  E.  F.  P. 

Potassium  salts  [from  kelp]:  Process  of  recovering 

.      F.  K.  Cameron,   Salt    Lake    City,    Utah, 

Assignor  to  Alaska  1'roducts  Co.,  New  York.  U.S. 
Pat.  1,259,486,  -Mar.  19.  1918.  Date  of  appl., 
-May  9,  1917. 

Kelp  is  minced  and  strained  to  separate  the  coarser 
portions  and  produce  thorough  aeration,  and  an 
acid  flocculating  agent  is  then  added  to  produce  a 
clear  liquor  and  a  floating  coagulum :  the  former  is 
evaporated  to  crystallisation,  and  the  latter  re- 
turned for  treatment  with  fresh  kelp.— TV.  E.  F.  P. 


Cyanide;  Process  of  making  .     TV.  H.  TVright, 

Indianapolis.  Ind.  U.S.  Pat.  1.259,702,  Alar.  19, 
191S.  Date  of  appl.,  Feb.  17,  1917. 
Ix  a  process  for  recovering  cyanogen  from  illu- 
minating gas  by  absorption  in  a  mixture?  of  ferrous 
and  alkali  hydroxides,  the  mixture  is  prepared  by 
treating  an  aqueous  solution  of  ferrous  sulphate 
with  an  alkali  hydroxide,  filtering,  and  suspending 
the  precipitate  in  excess  of  aqueous  alkali  hydrox- 
ide. All  the  operations  are  conducted  out  of  con- 
tact with  air.— TV.  E.   F.  P. 

Borax  ores;  Process  of  treating .     11.  Blumen- 

berg,  Assignor  to  C.  T.  Hininan,  Los  Angeles,  Cal. 
U.S.  Pats.  (A)  1. 259.717.  (B)  1,259,718,  and 
(C)  1.259.719.  Mar.  19,  1918.  Dates  of  appl., 
iai  Apr.  2i'..  (b)  and  (cl  Nov.  10,  1910. 
(ai  Native  calcium  borate  is  digested  with  nitric 
acid  and  the  mixture  is  filtered;  or,  if  silicates  are 
present,  the  mixture  is  evaporated  to  dryness  and 
the  residue  extracted  with  boiling  water.  After 
separation  from  the  calcium  nitrate  by  crystallisa- 
tion, the  boric  acid  is  heated  with  sodium  nitrate, 
under  reduced  pressure  and  in  presence  of  oxygen 
and  aqueous  vapour,  to  produce  borax  and  nitric 
acid.  (b)  Calcium  nitrate  obtained  as  in  (A)  is 
heated  in  a  closed  chamber,  and  in  presence  of 
oxygen  and  aqueous  vapour,  to  produce  nitric  acid 
and  calcium  oxide,  (o)  The  native  calcareous  borate 
is  heated  with  sodium  nitrate  to  produce  a  borax 
glass  which  is  subsequently  digested  with  water  for 
the  recovery  of  borax  and  calcium  nitrate. 

— TV.  E.  F.  P. 

Nitrogen  and  mixtures  of  nitrogen  and  hydrogen; 

Manufacture   of  .     E.  15.  Maxted  and  T.   A. 

Smith.  Walsall.     Eng.  Pat.  114,003,  Apr.  12,  1917. 

(Appl.  No.  5125  of  1917.) 
Air  is  passed  over  heated  iron  or  copper  until  about 
5%  of  oxygen  remains,  and  is  then  mixed  with  hydro- 
gen and  passed  through  a  highly  heated  retort  filled 
with  porous  briquettes  to  remove  the  last  quantities 
of  oxygen.  The  water  produced  in  the  reaction  is 
condensed  and  removed.  The  hydrogen  may  be 
replaced  by  a  mixture  of  or  a  gas  containing  nitro- 
gen and  hydrogen,  in  which  case  a  mixture  of  nitro- 
gen and  hydrogen  is  finally  obtained. — TV.  F.  F. 

Sulphur;  Process  of  mining .    A.  F.  Lucas  and 

G.  M.  S.  Tait.  Washington,  D.C.  U.S.  Tats. 
(A)  1.259,530  and  (b)  1.259.537.  Mar.  19,  1918.  Dates 
of  appl.,   Dec.  27,  1910,  and  Mar.  9,  1917. 

(a)  Tin;  sulphur  in  the  deposit  is  ignited  and  partly 
burnt  in  a  mixture  of  air  and  carbon  dioxide  in 
such  proportions  that  sufficient  heat  is  generated 
to  melt  a  further  quantity  of  sulphur.  The  molten 
sulphur  is  forced  to  the  surface  by  the  gas  pressure. 

(b)  Two  concentric  vertical  passages  are  provided 
in  the  deposit,  and  hot  air  diluted  with  combustion 
products  is  passed  down  through  the  outer  passage 
and  back  through  the  central  passage  so  as  to  heat 
the  central  passage  to  about  450°  C.  A  limited  com- 
bustion of  the  sulphur  is  permitted  and  a  further 
quantity  of  sulphur  is  volatilised,  the  sulphur 
vapour  and  combustion  products  being  withdrawn 
through  the  central  passage  and  the  sulphur  then 
condensed  and  removed. — TV.  F.  F. 

Sodium  and  potassium  bitartrates;  Manufacture  of 

mixtures  of  .    T.  Gladysz,  La  Madrague  de 

Montredon,   France.    Eng.  Pat.    107,020,  Tune   8, 

1917.  (Appl.  No.  S224  of  1917.)  Under  Int. 
Conv.,  Mar.  12,  1915. 

See  Fr.  Pat.  4S0.020  of  1915;  this  J.,  1917,  137. 

Sulphurous  anhydride;   Manufacture    of  .     M. 

Kaltenbach,  Paris.     U.S.  Pat.  1.2G0,6S1.  Mar.  20. 

1918.  Date  of  appl..  July  21.  1917. 

See  Eng.  Pat.   107,589  of  1917:  preceding. 


IXXTO1     l       ■      t..\lll.     GLABS;  CERAMICS.     (..  \.     METALS;  METALLURGY,  <kc. 


303  v 


AmmoNto;  Verifying  — .  «'.  Bosch,  Assignor  to 
Badlsehe  Aiiii'm  u.  Soda  Fabrlk,  Ludwlgshafen, 
Germany.  D.S.  Pat  1,201,900,  Apr.  0,  iois. 
Date  "f  appl.,  June  80,  1*18, 

si  i   Bng.  Pat.  25,260  of  1912;  this  .].,  1918,  000. 

Condenser i  for  adds.    Bug.  Pat.  114,700.    Sea  I. 

Process  and  apparatus  for  the  rcarcry  of  sulphate 

..;    ammonia,    from    producer   vases.      Bng.  Tat. 
114,053.    ■-'. .    1 1  \. 

Furnace    /">■  roasKno    ore*.        Bng.   Pat.   114,953. 
See  X. 

Roasting  pyrites,  ores,  or  Me  Hfce  In  shelf-burners. 
Eng.  Pat.  n  I. 954.    Sea  X. 

v  /or  ///c  pi,  partition   of  anhydrOUt   sulphide 

of  time.    Bng.  Pat  114,407.    See  XIII. 

Process  of  manufacturing  lampblack  [and  hydro- 
chloric  ooW,  /ciK/i  natural  gas],  U.S.  Pat 
1,259,121.    See  XIII. 

M  of  making  calcium  cyanamide.    T'.S.  Pat. 
1,258,747.    See  XVI. 


Vm.    GLASS;   CERAMICS. 

Glass;  Crystals  of  barium  ditilicate  in  optical . 

v    I..    Bowen.      J.    Wash.   Acad.  Sci.,  1918,   8, 

365—268. 
i\  ••  barium  crown  "  and  other  optical  glasses 
rich  iu  barium  there  is  a  tendency  for  colour- 
■-  sided  plates  upwards  of  "•  aim.  by  i'  mm. 
;  mm.  in  form  on  devil  rlficat Ion.  These  plates 
hare  white  ontllnes  due  to  the  sprouting  of  minute 
plates  of  the  same  material  around  the  edges  of 
the  larger  ones.  The  optical  properties  of  these 
plates  enable  them  to  be  Identified  as  synthetic 
barium  dlsillcate  (BaSLO  I  with  a  small  amount 
■  if  alkali  dlsillcate  in  suiiil  solution.  The  crystals 
have  a  melting  point  of  1420°  C.  (See  also  J.  Chem. 
Si..-..  1918,  ii  .  198.)    A.  It.  s. 

The  ternary   system  :   magnesia  -  alumina  -  silica. 
Bankin  and  Merwin.    See  VII. 

Patents. 
Siliciou  •  ■■  ■/.-  and  method  of  making  iiir  same 

n     a.    Kennedy,    Clearfield,    Pa.      D.S.     Pat. 
1.200,398,  Mar.  20,  191S.     Date  of  appl.,  Sep.  28, 
1917. 
Partkus  of  silica   of   substantial  size  and   free 
from  finely-powdered  silica  or  sand  are  mixed  with 
a  binder  such  as  fireclay  and  made  into  bricks. 

—A.  B.  S. 

silica,  plastic,  gannister,  common,  fire  ami  nice 
bricks;  Manufacture  of  briquettes, .  T.  Long- 
staff  and  A,  i>.  Geairns,  Crook,  Durham.  Eng. 
Pat.    U4,C76,   Apr.  18,   1917.     (Appl.    No.   5441  of 

1017.) 

IX.-BUILDING   MATERIALS. 

The    ternary    system:    magnesia  -  alumina  -  silica. 

Rankin  and  Merwin.    See  VII. 

Patents. 
Impregnation  of  wood  ami  the  like.    P.  Jolnerke- 

vitch.   Petrograd.      Eng.    Pat.  114,886,    Apr.  is. 

PUT.  (Appl.  No.  5420  of  1017.) 
About  hi  l  ,,f  M  sticky  substance  or  viscous 
colloid,  such  as  resin  or  other  soap,  starch,  gnm 
arable,  or  glue  Is  dissolved  In  water  or  in  a  solution 
•  i  common  salt  line  chloride,  or  other  salt,  and 
10  20  of  an  oily  antiseptic  such  as  creosote  or 
resin  is  added.  The  mixture  is  heated  to  50°— 90°  <\. 
and  is  emulsified  under  a    pressure  id"    ioo — rioo 


atmos.     The  emulsion  Is  diluted  with  water  or  salt 

solution  until  ii  contains  2  10  of  the  antiseptic. 
The  particles  of  the    preservative    are  so    finely 

divided   thai    the]    readily   and   uniformly  penetrate 

the  pores  of  wood  Impregnated  with  the  emulsion 

under  vacuum  or  Otherwise,  and  a  much  smaller 
proportion  of  preservative  is  required  than  with 
other  methods.  Diseased  portions  of  wood  which 
cannot  otherwise  be  Impregnated  are  efficiently 
treated  with  this  emulsion.— A.  B.  S. 

Blast-furnace  slag;  Making  articles  of .    J.  B. 

Shaw,  Alfred,  N.v.,  Assignor  l<>  I.  II.  Shaw  and 
W.  G.  Tic,  Trenton,  N.J.  U.S.  Pat.  1,259,304, 
Mar.  12,  1918.     Date  of  appl..  May  23,   1917. 

Articles  oi'  a  dense  structure  are  made  by  collect- 
ing the  molten  Blag  discharged  from  n  blast  furnace 

or  cupola,  allowing  it.  to  settle,  and  adding  during 
the  settling  process  an  agent  which  will  accelerate 
the    liberal  ion   of  gas   from   the   slag.     The   slag    is 

poured  Into  moulds,  a  thin  crust  is  permitted  to 
Conn  on  the  surface,  and  the  article  Is  removed 
from  the  mould  whilst  the  bulk  of  the  Interior  is 

still  fluid.  The  solid  crust  is  then  heated  to  about 
the  fusion  point,  whilst  the  article  is  surrounded  by 
an  envelope  of  heated  solid  material  which  excludes 
air  and  furnace  gases,  and  the  article  is  finally 
COOled  slowly.— A.  B.  S. 

Cement;  Method  of  making  mixtures  with  water- 
reacting  ami  cement  product.     C.   M.  Chap 

man.  Douglaston,  N.Y.,  and  N.  C.  Johnson,  Engle- 

w 1.    X..T.      U.S.    Pat   1,259,402,    Mar.    12,   1918. 

Date  of  appl.,  Feb.  23,  1917. 

A  WATER-REACTING  cement  is  wetted  and  BUbjected 
to  a  heavy  grinding  action  until  the  cement  forms  a 
somewhat  viscous  smooth  liquid  mass  of  highly 
hydraled  colloid  with  an  initial  set  of  1  to  4  brs. 
'the  production  Of  Concrete  in  which  this  colloid 
material  is  used  is  also  claimed. — A.  T?.  S. 

Cement  for  piekliny-vals.  C.  E.  Manby,  Carnegie. 
Pa.  JJ.S.  Pat.  1,259,651,  Mar.  10,  1918.  Date  of 
appl.,  Sept.  21,  191G. 

Ah  acid-resisting  mortar  composed  of  moiled  sul- 
phur and  carbon  is  stiffened  by  the  addition  of  glass 
in  the  form  of  fibrous  wool.— A.  B.  S. 

Kieselguhr   powder;  Process  of   bonding and 

product  thereof.  Q.  s.  Kinnison,  Birmingham, 
Mich.    r.S.   Pat.  1,259,525,  Mar.  19,  1918.    Date 

of  appl.,  June  27,  1!I17. 

Soda  ash  is  added  to  kieselguhr  in  the  presence  of 
moisture  and  the  mixture  is  dried.— A.  B.  S. 

Grinding     or     disintegrating     cement     or     other 
materials.       A.    Smailwood,   London.       T  S     Tat 
1.262,115,   Apr.   9,    1918.     Date  of  appl.,   Apr.    is, 
1010. 

See  Eng.  Pal.  0329  of  1915;  this  J.,  1910,  081. 

Cementittou8     bituminous    emulsion,      r  s      Pat 
1,259,223.     See  Ha. 

/,'.  ;, ii, i nl  of  SOda  from  felspars  or  artificial  silicates 
or  aluminates  and  manufacture  of  commercially 
pure  caustic  potest,  therefrom.    Bng.  Pal     114  71:: 

See  VII. 


X.-METALS;  METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Blast-furnace    practice:     Enquiry    on  in     the 

i  niicit  Kingdom.  Report  of  Committee  No  2 
Iron  and  Sletd  Inst.,  May,  1918.  [Advance  copy.  I 
18  pages. 

The  report    deals  with  the  replies  received   to  14 
questions  circularised  among  British  blast-furnace 
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[June  15, 1918. 


owners.  Questions  1—9  dealt  with  the  influence  of 
the  mechanical  and  chemical  conditions  of  the  raw 
materials  on  furnace  working.  Except  in  the  Cleve- 
land district,  where  the  ores  are  uniform  and  in 
lumps,  ironstone  of  coarseness  varying  from  lumps 
to  fines  has  to  be  dealt  with.  The  ores  are  rarely 
broken,  and  no  great  advantage  is  found  thereby. 
Durham  coke  appears  to  be  the  best  as  regards 
hardness  and  uniformity.  Limestone  is  rarely 
broken  to  less  than  8  inches.  It  is  generally  agreed 
that  variation  of  efficiency  is  traceable  to  changes 
in  the  mechanical  condition  of  the  burden,  but 
opinions  are  divided  as  to  the  relative  importance 
of  chemical  and  mechanical  conditions  in  their  effect 
on  regularity  of  working.  Where  the  necessary 
storage  capacity  exists — as  is  rarely  the  case — and 
the  ores  are  graded,  this  is  usually  found  to  be 
beneficial.  The  tenth  question  dealt  with  the  in- 
fluence on  working  of  dimensions  of  the  bell  rela- 
tive to  stock  line,  and  it  was  generally  found  that 
the  area  of  bell  should  be  about  -one-half  that  of 
the  throat  of  the  furnace  at  this  point.  Opinion  is 
divided  as  to  the  merits  of  double  bells  in  prevent- 
ing loss  of  gas.  Question  12  on  the  size  and  quality 
of  firebricks  used  for  the  lining  revealed  a  great 
diversity  of  practice  in  this  connection,  and  also  in 
the  use  of  special  devices  for  reducing  wear  at  the 
upper  part  of  the  furnace  as  a  result  of  the  falling 
of  t lie  charge.  Generally  a  less  expensive  but 
harder  burnt  brick  is  used  in  this  part.  Experience 
as  to  the  use  of  spare  gas  for  calcining  ore  is 
limited,  but  when  tried  advantage  was  generally 
claimed  for  it  (Question  13).  The  cleaning  of  gas — 
wet  and  dry — was  the  subject  of  Question  11,  but 
the  replies  will  be  dealt  with  in  a  separate  report. 

— H.  J.  H. 

Blastfurnaces;    Fuel    economy     in   .      T.     C. 

Hutchinson.       Iron  and    Steel  Inst.,    May,  1918. 

[Advance  copy.]  15  pages. 
1'AHTicuLARs  are  given  of  the  working  of  the  blast- 
furnaces at  the  Skinningrove  Ironworks  since  18S0. 
At  that  time  the  output  was  considerably  less  than 
the  average  of  the  furnaces  in  the  Cleveland  dis- 
trict. To  discover  the  cause,  experiments  were 
made  on  a  model  furnace  l-4Sth  full  size,  with  all 
conditions,  including  the  coarseness  of  the  charge. 
reduced  on  the  same  scale.  The  model  was  cut 
vertically  into  two  equal  portions,  each  half  being 
sheeted  with  glass  so  that  the  disposition  of  the 
charge  could  be  followed.  It  was  found  that  segre- 
gation of  the  charge  occurred,  coarser  pieces  collect- 
ing at  the  centre  and  periphery  with  an  annular 
layer  of  fines  between.  On  increasing  the  diameter 
of  the  bell  equivalent  to  a  change  from  13  ft.  to 
15  ft.  full  size,  the  fines  collected  at  the  outside 
with  lumps  within.  This  would  facilitate  the  pas- 
sage of  gases  through  the  charge.  On  making  the 
corresponding  change  on  the  actual  furnace,  the 
coke  consumption  fell  from  2394  cwt.  to  22  cwt. 
per  ton  of  pig  iron.  The  fines  formed  an  adherent 
carbonaceous  lining  to  the  furnace,  which  had  a 
protective  effect,  and  also  contributed  to  fuel 
economy  by  diminishing  radiation  losses. — H.  J.  H. 

Coke  hardness;  Importance  of  [in  the  blast- 
furnace']. G.  D.  Cochrane.  Iron  and  Steel  Inst., 
May,  1918.  [Advance  copy.]  12  pages. 
The  primary  importance  of  coke  hardness  in  blast- 
furnace working  is  affirmed  and  a  machine — ascribed 
to  Greville  .Tones — is  described  which  permits  of 
the  measurement  of  the  relative  hardness.  It 
consists  of  a  drum  turned  at  the  rate  of  18  revolu- 
tions per  minute  and  having  2  angle-bars  fixed 
inside,  diametrically  opposite,  to  turn  the  coke 
over.  About  50  lb.  of  coke,  in  lumps  up  to  the 
size  of  a  man's  fist,  is  dried  on  hot  plates  for 
24  hours.  Of  this  28  lb.  is  charged  into  the  drum, 
which    is  rotated   for    1000  revolutions   at  IS    per 


minute.  The  charge  is  then  riddled  over  a  |-in. 
mesh  and  the  percentage  left  on  the  riddle  noted. 
This  is  called  the  "  hardness  "  of  the  coke.  These 
hardness  figures  have  been  compared  with  the  work- 
ing of  the  furnace  and  the  connection  established. 
Satisfactory  working  can  only  be  expected  if  the 
hardness  number  exceeds  74%,  but  no  special 
advantage  could  be  detected  when  hardness  figures 
were  above  76%.  Cokes  with  a  hardness  of  70% 
have  been  found  to  lead  to  very  unsatisfactory 
working.  The  soft  coke  is  believed  to  react  more 
readily  with  carbon  dioxide  in  the  upper  part  of 
the  furnace  where  no  useful  purpose  is  served. 
Laboratory  experiments  on  the  effect  of  a  current 
of  carbon  dioxide  at  750°  C.  supported  this  view. 
Soft  coke  also  becomes  crushed,  and  as  a  result 
the  working  of  the  furnace  is  seriously  impaired. 
(See  also  this  J.,  1918,  00  t.)— H.  J.  H. 

Blast-furnace  bears.    J.  E.  Stead.    Iron  and  Steel 
Inst.,  May,  1918.    [Advance  copy.]    42  pages. 

The  "  bears  "  or  accretions  of  metal  found  below 
the  hearth  level  of  a  number  of  blown-out  blast- 
furnaces have  been  examined,  and  the  nature  and 
origin  of  the  various  bodies  identified  is  discussed. 
Kish  or  graphite  is  prominent  in  all  the  bears  ex- 
amined, in  considerable  masses  sometimes  inter- 
stratified  with  metal.  The  conditions  of  slow  cool- 
ing and  absence  of  motion  favour  its  separation  and 
aggregation.  Graphite  in  spheroidal  particles  is 
found  in  the  mass  of  metal,  probably  having 
separated  after  solidification.  Considerable  bodies 
of  mixed  sulphides  of  manganese  and  iron  have  been 
found  crystallised  together  in  very  varied  propor- 
tions; in  one  case  the  proportion  of  manganese 
sulphide  was  as  high  as  two-thirds.  Slow  cooling 
of  the  liquid  metal  is  doubtless  favourable  to  the 
settling  out  and  collection  of  these  mixtures.  The 
red  compound,  titanium  cyanonitride,  is  found  in 
large  crystals.  A  blue-coloured  compound, 
titanium  cyanide.  Ti(CN)=,  has  been  identified  in 
a  bear  at  the  works  of  Cochrane  and  Co.,  Ormesby. 
The  compound  was  separated  in  an  almost  pure 
form,  as  cubical  crystals  harder  than  quartz  or  any 
steel.  As  a  mineralogical  name  for  this  dicyanide 
or  carbonitride  of  titanium,  cochranite  is  suggested. 
The  discovery  of  iron  oxides,  iron  silicate,  and 
decarburised  iron  shows  that  oxidising  conditions 
are  possible  even  below  the  hearth  level.  The  per- 
colation of  steam  from  the  foundations  is  put  for- 
ward as  an  explanation  of  the  oxidation.  The 
presence  of  such  material  would  account  for  the 
discovery  of  metal  closely  resembling  puddled  iron 
in  its  malleability  and  ductility.  The  iron  is  fre- 
quently coarsely  crystalline  and  columnar  in  struc- 
ture. This  columnar,  dephosphorised  iron,  has  been 
previously  described  (this  J.,  1914,  181).  The  phos- 
phide eutectic  has  probably  been  squeezed  out  in 
the  process  of  cooling  of  the  partly  liquid  interior 
owing  to  the  contraction  of  the  solid  exterior. 
Minute  crystals  of  the  phosphide,  Fe*P,  have  been 
discovered  in  the  body  of  the  columnar  ferrite 
crystals.  Independent  and  idioniorphic  crystals  of 
phosphide  and  carbide  of  iron  have  been  discovered 
in  a  drusy  cavity  of  a  bear.  The  existence  of  the 
carbosilieide  of  iron  and  manganese  (this  J..  1901. 
721)  has  been  confirmed  by  the  discovery  of  homo- 
geneous idiomorphie  crystals.  The  results  of  a 
crystallographic  examination  of  these  and  the  phos- 
phide crystals,  due  to  L.  J.  Spencer,  are  given. 

— H.  J.  H. 

Blast    furnaces;  Copper  tuyeres    for  .      A.   K. 

Reese.     Iron  and  Steel  Inst.,  May,  191S.     [Advance 

copy.]    C>  pages. 
Forged    copper    tuyeres    for    blast    furnaces    are 
recommended    in    preference    to    cast     iron    ones. 
The  first  cost  is  higher,  but  the  advantages  found 
fully  warrant  this.— F.  C.  Til. 
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Heavy  tttei  industry  in   India:  Technical  aspectt 

of  Ihr  establishment  of  tin-  .      A.   McWilliam. 

l ■-.•ii  Mini  Steel  Ins!..  May,  1MB.    [Advance  copy.] 

20  pile's. 

Thk  recent  progress  of  the  Tata  Iron  and  Steel 
Oo.,  Bengal,  Is  described.  The  blaal  furnaces  deal 
with  :ui  ore  containing  63 \  of  Iron,  a  dolotnltlc  lime 

stone  ms  tiux.  and  a  local  coke  which  contains 
20  ash  mihI  0-22%  of  phosphorous  bnl  only 
■  >f  snlphur.  The  pig  iron  produced  Is 
therefore  adapted  for  the  basic  process  of  steel 
manufacture,  which  is  carried  >>n  in  six  50-ton 
open-hearth  furnaces.  The  company,  which  is 
now  successfully  supplying  many  of  tin-  Indian 
requirements  in  structural  and  rail  steels,  was 
slow  mi  lirst  to  establish  Itself,  mainly  owing  to 
the  defective  technical  skill  of  the  German  staff 
prior  to  the  war.  It  is  now  making  "  H.E.  shell  " 
steel  of  satisfactory  quality.  The  addition  of  man- 
ganese  is  made  while  the  metal  is  in  the  furnace 
rather  than  in  the  hullo.  The  firm  owns  its  own 
manganese  mines,  and  manganese  losses  are  not  :i 
serious  item.  The  author  advocates  higher  limits 
In  official  specifications  for  manganese  np  to  1%  — 
i  ho  finds  beneficial  rather  than  the  reverse. 
Indian  rail  steels  under  wearing  tosts  on  the  rail- 
ways an'  proving  satisfactory  side  by  side  with 
from   England.     The  author   has  made  trials 

which  encourage  the  view  that  It  will  he  possible 
to  produce  :i<Ul  steels  when  Hie  opportunity  is 
more  favourable. — H.  J.  H. 

.<lrrl]    boiler    plates;   A    cause   of  failure    in    . 

W.  Bosenhaln  ami  W.  Hanson.  Iron  and  Stool 
Inst.,  May,  1918.  (Advance  copy.)  12  pages. 
A  BffiXKB  plato.  \\  In.  thick,  broke  after  bending. 
The  steel  contained  ('  M6,  SI  008,  Jill  0T>2.  S  OO."!, 
I-  mils.  Mini  Xi  010%.  The  tests  given  by  the 
steel  as  received  ami  after  annealing  gave  the  fol- 
lowing results  :  — 


- 

Elastic 

limit. 

T.'ii-  per 

sq.  in. 

Viel.1 

point 

Tons  per 

sq.  io. 

Max. 

stress. 

Tons  per 

sq.  in. 

BUonga. 

tlon. 
%  on 
1-8  in. 

Eteduo 

tion  (if 

area, 

/o 

As  received 

14-2 

18-3 

26-9 

81-6 

69-6 

Annealed  at  660° 

1  . 

15-4 

1S-7 

27-6 

94-5 

69-1 

Annealed  at  900° 
C. 

18-3 

19-2 

279 

12  a 

62-5 

The  modulus  of  elasticity  was  in  each  case  prac- 
tically identical  nt  30x10'  lb.  per  sq.  In.  The 
impact  value  of  the  steel  as  received,  however,  was 
only  0-75  ktlogrm.-metre  per  sq.  cm.,  which  rose  to 
2*9  and  11-2G  respectively  after  annealing  at  550°  0. 
and  at  900°  C.  The  fracture  Is  ascribed  to  the  low 
Impact  value  of  the  plate  as  received,  this  being 
due  to  a  coarse  ferrite  crystallisation  in  the  car- 
bonless hands  of  the  plate.  This  crystallisation  was 
the  result  of  grain  growth  produced  by  slight  de- 
formation and  subsequent  low  temperature  anneal 
lag.  Tills  form  of  brittleness  is  eliminated  by  an- 
nealing at  900°  0.f  and  decreases  as  the  thickness  of 
the  plate  becomes  less  and  the  banded  structure  dis- 
appears. The  brittleness  produced  by  low  tem- 
perature annealing  after  cold  work  increases  as  the 
degree  of  cold  work  decreases,  as  shown  In  the 
following  table  :  — 

Impact  value. 
KUogram.-ni.tn-s 
Treatment.  i.em. 

Normalised  at  900°  C 10'46 

Do.  and  annealed  at  650'  C 9'04 

Reduced  12-4  %,  and  annealed  at  650°  C.  10-66 

6-9  %      „  „  „  10-04 

4-9%      „  „  „  8-14 

3-0  %      „  ..  ,,  6-34 

— F.  C.  TH. 


[Steel;]  Effect  of  mass  on  heat  treatment  [of ]. 

B.     1'.    Law.     lion    and    Steel    Inst..,    May,    1918. 

i  Aih  an! opy.j     LB  paces. 

To  determine  the  effect  of  the  mass  of  the  sample 
of  steel  on  he,ii    treatment,  heating   and  cooling 

experiments    were     mad l    IMn.    cubes    weighing 

m;  cwt.  The  steel  need  contained  c  o:;i,  si  ot.i. 
Mn  11-71,  s  0-022,  P  0-082,  and  Xi  0*20%.  The  heat- 
Ing  curve  of  this  steel  shows  Aei   at  780°  0,  and 

Ac.'!  Ml    sua "   C.     On   cooling.   Ai.1  occurs  Mt    7115°   O. 

and  Ari  at  062°  0.    During  the  experiments  three 

thermo-couples  were  inserted  in  each  block,  one 
I  in.  deep,  one  halfway  to  the  centre,  i.e.  I1.  iii. 
deep,  and  the  third  a  I  the  centre.  l'.aeh  cube  was 
heated   to  900°  0.   in  a  furnace  Bred  with  Moml  gas. 

The  heating  curves  show  that  at  130  minutes  from 
the  time  of  charging,  the  metal  at  the  centre  and 

halfway    to    I  he    centre   was   almost    at    the    same 

temperature  of  700°C;  but  at.  this  point,  the  heal 

absorption  due  to  Ael  caused  a  greater  lag  at  the 
centre,  .and  the  two  tempera  I  ores  did  not  again 
approximate  until  after  another  hour.  After  being 
in  the  furnace  for  about  4*  hours  the  cube  attained 
a  uniform  temperature  throughout.  The  cubes 
were  then  drawn  and   cooled  respectively  in  air.   in 

oil,  in  a  water  spray,  ami  in  water  at  55°  F.  n:;  ■<-.,. 
The  air-cooled  block  cooled  very  slowly,  and  the 
heat  evolution  at  Art  was  clearly  shown,  espe 
dally  al  the  centre.    In  the  case  of  the  oil-quenched 

mass  the  cooling  was  rapid,  even  al  the  centre. 
where  the  Art  point  was  very  noticeable.  The 
readings  from  the  thermo-couples  half-way  to  lb,' 
centre,  and  |  in.  deep  respectively,  gave"  not  the 
slightest  indication  of  any  recalescence.    The  water 

spray  curves  were  similar  to  the  oil-hardening  ones, 
except  in  I  he  lower  ranges  of  temperature,  where 
the  cooling  was  in  Ibis  case  more  rapid.  The  block 
quenched  in  water  showed  similar  characteristics, 

but  with  a  still  greater  rate  of  cooling.  The  essen- 
tial difference  between  the  oil  and  water  quenching 
was  found  to  lie  in  the  greater  time  required  In  oil 
to  cool  down  from  about  ."i00°  0.  Tensile  tests  were 
made  on  bars  cut  from  the  blocks.  In  the  air- 
cooled  block  all  yielded  practically  the  same  result, 
but  in  the  other  cases  test -bars  from  the  outer 
portion  showed  distinctly  higher  yield-points  and 
maximum  stresses  than  did  test-bars  from  nearer 
the  centre.  The  greatest  difference  was  shown  by 
the  water-quenched  block,  the  oil-quenched  one.  due 
to  the  "  automatic  tempering."  showing  the  least. 
The  properties  of  steeds  up  to  250°  C.  are  discussed 
in  connection  with  an  apparent  transformation  at 
120°  C— F.  C.  Th. 

Damascene    steel.      N.    Pelaiow.      Iron    and    Steel 

Inst.,  May,  1918.  [Advance  copy.]  22  pages. 
Damascene  steel,  which  may  contain  from  IT— T8% 
carbon,  is  prepared  in  three  ways:  it)  by  the  old 
Indian  method  in  a  crucible  from  pure  ore  and 
charcoal;  (2)  by  the  Persian  method  from  pure 
soft  iron  and  graphite;  (3)  by  a  heal  treatment  like 

a    very   prolonged   tempering.     The  characteristic 

"  watering  "  is  referred  to  the  original  austenite 
dendrites  distorted  by  the  forming.  Very  slow  cool- 
ing in  the  furnace  from  fusion  gives  a  coarse 
crystallisation  and  a  "milky  way"  of.  cementife 
"lobules-.  The  spheroidal  cementite  comes  from  the 
slow  cooling,  or  in  the  third  process  from  the  break- 
up of  cementite  cell  walls  and  streaks  at  a  very 
dull  red  heat.  It  is  to  this  type  of  occurrence  of 
Hie  cementite  that  the  remarkable  ductile  and 
"lastie  behaviour  of  this  steel  is  ascribed.  It  is 
necessary  that  the  forging  should  not  be  carried  out 
it  a  temperature  above  the  dullest  red.— F.  C.  Tn. 

Steel  springs;  Brittleness  produced  in by  elec- 
troplating. O.  P.  Watts  and  C.  T.  Fleckenstein. 
Amer.  Electroehem.  Soc,  Apr.-May,  1918.  [Ad- 
vance copy.]    5  pages 

MitiTTi.ENESs  was   produced  in  steel  watch  springs 
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by  electrolytic  pickling  in  various  electrolytes  when 
hydrogen  was  evolved  on  the  spring  which  served 
as  cathode.  After  removing  the  grease  from  steel 
springs  bv  treating  with  a  hot  alkaline  solution,  it 
was  found  possible  to  remove  the  "  bluing  "  with- 
out causing  brittleness  by  boiling  in  a  10%  solution 
of  ammonium  citrate.  When  the  springs  were 
plated  in  cyanide  baths,  brittleness  ensued  when- 
ever the  evolution  of  hydrogen  was  detected;  but 
the  springs  were  not  rendered  brittle  in  silver  or 
gold  baths  fiom  which  no  hydrogen  was  evolved. 
Cyanide  does  not  promote  brittleness,  which  is 
probably  caused,  during  either  pickling  or  plating, 
by  hydrogen.  (Compare  Thompson  and  Richardson, 
this  J.,  l'J17,  219.)— C.  A.  K. 

Steel;  Determination  of  carbon  in .    L.  Dufty. 

Analyst,  191S,  53,  1G7. 
The  direct-combustion  method  (burning  the  drill- 
ings in  oxygen)  is  more  accurate  and  more  rapid 
than  the  solution  method  (dissolving  the  drillings 
in  copper-potassium  chloride  and  burning  the  in- 
soluble residue).  The  drillings  must  be  thin,  and 
the  addition  of  an  oxidising  agent,  such  as  bismuth 
oxide,  is  recommended,  especially  in  the  case  of 
mild  carbon  steels.  The  solution  method  may  be 
used  for  plain  carbon  steels,  but  is  useless  for  high- 
speed steels  and  those  containing  molybdenum. 

— W.  P.  S. 

Fcrro-silicon;  Methods  for  the  commercial  analysis 

0f .    b.  M.  Anger.    Amer.  Electrochem.  Hoc, 

Apr.— May,  191S.     [Advance  copy.]    8  pages. 
Carbon   is  estimated   by    burning  05  grm.   of  the 
finely-ground  sample,  with  addition  of  2  grins,  ot 
tine  mild  steel  turnings  of  known  carbon  content,  to 
facilitate  combustion.    The  solution  of  the  finely- 
ground  sample  for  analysis  is  effected  by  covering 
0'5  grm.  in  a  platinum  dish  with  10  c.c.  of  dilute 
nitric  acid    (1 :  1)  and  slowly  adding  hydrofluoric 
acid,  drop  by  drop,  until  solution  is  complete.    The 
solution  is  evaporated  to  dryness,  and  the  residue 
dissolved  in  nitric  acid.    Manganese,  calcium,  mag- 
nesia, and  sulphur  are  determined  in  this  solution 
by  known  methods.    Total   phosphorus  is  precipi- 
tated   by    ammonium    nitromolybdate ;    the    small 
residue  left  undissolved  when  the  solution  is  pre- 
pared as  described  above  must  be  rendered  soluble 
by  fusing  with  sodium  carbonate,  as  it  contains  a 
large   proportion  of   the   phosphorus.     Phosphorus 
which  can  be  liberated  as  hydrogen  phosphide  is 
determined  by  treating  the  ferro-silicon  with  40% 
caustic  soda  solution,  absorbing  the  hydrogen  phos- 
phide in  bromine,  and  subsequently  precipitating. 
For  the  determination  of  iron,  hydrogen  peroxide  is 
used  instead  of  nitric  acid  in  preparing  the  solution, 
and  the  hydrochloric  acid  solution  is  reduced  will) 
stannous  "chloride    and   titrated   with   bichromate. 
When  titanium  and  barium  are  to  be  determined,  a 
small  quantity  of  sulphuric  acid  must  be  added  in 
the  process  of  solution,   otherwise  these   elements 
volatilise  as  fluorides.    For  the   determination  of 
silicon,  ferro-silicon  with  up  to  25%  Si  can  be  de- 
composed   by     carbonate    fusion     in    a    platinum 
crucible,     but    with     higher    proportions     of     Si, 
the   platinum    is    rapidly    attacked.    Fusion    with 
sodium  peroxide  in  iron  crucibles  is  recommended. 
An  approximate  method,  accurate  to  0'5%.  is  based 
on  the  evolution  of  silicon  as  tetrafluoride  by  the 
solution  process  described  above,  with  subsequent 
ignition  of  the  residue  to  oxides.    A  factor  should 
be  used  to  counteract  the  difference  in  the  weight  of 
aluminium  and  iron  — C  A.  K. 

Zinc  or  speller;  Effect  of  Impurities  on  the  hardness 

of  cast .     G.  C.  Stone.     J.  Amer.  Inst.  Metals. 

191S,  12,  11. 
The  hardness  of  a  series  of  samples  of  commercial 
zinc  of  known   composition  was  measured   by  the 


load  in  lb.  per  sq.  iu.  required  to  reduce  the  length 
of  a  test  piece  by  20%.  Lead  alone  has  practically 
no  effect.  Up  to  0-l%  iron  has  no  effect,  but  in 
large  quantities  this  metal  renders  spelter  hard  and 
very  brittle.  The  hardness  increases  with  the 
cadmium  content,  and  it  seems  that  cadmium  is 
practically  the  sole  cause  of  hardness  in  commercial 
spelter.— F.  C.  Th. 


Brass;   Volatility   of  the  constituents  of .      J. 

Johnston.    J.  Amer.  Inst.  Metals,  191S,  12,  15. 

After  considering  briefly  the  vapour  pressures  of 
some  pure  metals  at  temperatures  up  to  1150°  C. 
I  see  this  J.,  1917,  1132),  the  relationship  of  the 
partial  pressure  of  zinc  in  brasses  of  varying  com- 
positions to  the  vapour  pressure  of  pure  zinc  at  the 
same  temperature  is  examined.  This  ratio  is 
almost  independent  of  temperature.  The  values  of 
this  ratio  for  the  most  important  brasses  are  : — 


Percentage  of  zinc 
Ratio     


40        35        30      20 
0-27    0-21     0-15     0-05 


The  results  indicate  that,  of  the  total  zinc  present 
in  ordinary  brasses,  only  a  portion  is  present  in 
solution  as  zinc  itself,  the  remainder  existing  as  a 
compound  with  copper.  In  the  70:30  biass  half 
the  zinc-  is  free  and  half  combined;  in  a  00  :  40  brass 
two-thirds  is  free.  It  is  suggested  that  the  com- 
pound is  CuZn.  Comparison  of  the  partial  pressures 
of  the  zinc  in  different  brasses  at  their  casting 
temperatures  indicates  that  there  is  more  danger  of 
loss  of  zinc  in  pouring  the  high-zinc  alloys  than  m 
those  of  lower  zinc  content,  despite  the  higher  tem- 
perature required  in  the  latter  case.  With  regard 
to  the  other  constituents  which  may  be  present,  the 
loss  by  volatilisation  of  copper  and  iron  is  neg- 
ligible. In  the  case  of  lead  the  loss  will  be  greater 
if  it  occurs  free  than  if  it  is  in  solution.  The  loss 
of  cadmium  in  practice  is  about  four  times  that 
suggested  by  the  volatilisation  figures  obtained,  the 
discrepancy  probably  arising  from  the  action  of  this 
metal  as  a  deoxidiser.— F.  C.  Th. 

Bronze  and  brass;  Xon-7netallic  inclusions  in . 

G.   F.   Comstock.      J.   Amer.   Inst    Metals,   1913, 
12,  5. 

Specimens  were  prepared  by  adding  the  element  of 
which  the  oxide  was  desired  to  molten  over-oxidised 
copper.     Cuprous  oxide,  which  is  soluble  in  molten 
copper,  occurs  in  the  solid  metal  as  an  eutectie  con- 
taining 35%  Cu=0  or  039%  O.    The  other  elements 
added    all  reduced  the  cuprous  oxide.    Tin  oxide 
occurs  in  angular  crystals  or  needles  of  very  darl- 
bluish-grey  colour;  it  always  appears  to  be  pitted, 
especially  after  etching,   and  stands  out  in  relief 
with   dark   black  edges.      It  apparently   does   not 
occur  in  the  form  of  cell  walls.     Zinc  oxide  in  brass 
is   distinguishable   from    tin   oxide   by   its   lighter 
colour,  smoother   surface,   rounded  form,  and   the 
absence   of  very  dark  outlines.     This   oxide  may 
occur  as  films  around  the  crystals.    The  oxides  of 
manganese  and  phosphorus  yield  no  typical  inclu- 
sions.   The  phosphide  present   in  phosphor-bronze 
may  be  distinguished  from  the  aS  euteetoid  by  etch- 
ing with  50%  nitric  acid,  which  attacks  the  eutec- 
,   toid   but   leaves   the   phosphide    perfectly    bright. 
Etching  with  ferric  chloride  and  ammoniaeal  hydro- 
'   gen  peroxide  does  not  differentiate  between  these 
constituents,    but   in    the   unetched   condition    the 
phosphide    is   rather    darker,    and.    being   harder, 
stands  out    in   relief.       The   sulphide    present   in 
;   phosphor-bronze  has  a  bluish  colour  when  unetched. 
No  reagent  has  been  found  to  attack  it,  whence  if 
stands  out  clearly  from  the  dark  background  of  the 
I  etched    alloy.      This  fact   enables  it  to   be  distin- 
guished from  zinc  oxide,  which  in  colour  and  form 
it  otherwise  resembles.     Alumina  presents   exactly 
the  s  nne  appearance  in  bronze  as  in  steel,  i.e..  small 
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t,|.„u  ■  losely  grouped  without  coalescing, 

Irregular  In  shape,  and  with  rougb  edges     Silicates 

...•cur  in  form  similar  to  slag  In  steel.    Sand  occurs 

■tii  angular  fragments,  dark  grey  In  colour, 

ami    with   Convex    sides.       Inclusions   with   concave 

sides  consist  of    ■  ■-     P.  I '  'I'n 


,   :   Rapid  determination  of . 

i'.  \v  Foote  and  it.  8.  Eanaom,  Jan.  Bng.  and 
Min.  .1..  1918,  105,  830. 
Oni  grin,  of  finely-powdered  ore  Is  mixed  with 
i  3  min.  of  a  mixture  of  calcium  carbonate  and 
sodium  chloride  (1:1)  In  a  porcelain  crucible  and 
heated  gently  at  first,  then  with  the  full  heal  of  3 

a  burner.  The  cold  mass  is  transferred  to  a 
dish  and  digested  on  a  water-bath  with  10  ex.  of 
Strong  hydrochloric  acid;  15  o.e.  of  nitric  acid  is 
added  and  the  liquid  concentrated  to  15  c.c.  after 
IB  minutes'  digestion.  It  is  diluted  with  100— 125  e.c. 
of    boiling    water,    allowed    to    stand    2—3    hours. 

I.  and  the  precipitate  washed  three  times  with 
2%  hydrochloric,  and  twice  wilh  2%  nitric  acid. 
The  residue  of  tungstlc  acid  and  silica  is  treated  as 

usual.— W.  R    s. 


Molybdenum  ores  mirf  concentrates;  Assay  of . 

II.    0.    Mabee.      Eng.    and    Min.    ,T.,    1918,    105, 
830— 83T. 

From  05  to  1  grm.  of  the  sample  is  trealed  with 
2 — 3  c.c.  of  fuming  nitric  acid  in  a  silica  or  pla- 
tinum crucihle  of  50-c.c.  capacity,  and  the  mixture 
evaporated  Jusl  t'>  dryness.  The  residue  is  fused 
with  80  grms.  of  potassium  blsulphate,  the  product 

leached  with  bol  water  anil  heated  till  completely 
dissolved,  and  the  iron  precipitated  with  ammonia. 
The  washed  precipitate  should  he  dissolved  and  re- 
Fifty  e.c.  of  sulphuric  acid  il  :  1)  is 
added  to  the  tilt  rite,  which  is  passed  through  a 
21. in.  redUCtor  into  a  1-litre  flask,  using  suction. 
The  reductor  contains  10-mcsh  zinc  previously 
washed  with  hot  sulphuric  acid  (1:1);  20  c.c.  of 
15%  ferric  alum  solution  and  20  c.c.  of  "  titrating 
mixture  "  are  placed  in  the  receiver.  After  the 
molybdenum  solution  has  been  drawn  through  the 
reductor,  the  latter  is  washed  at  least  four  times 
with  hot  sulphuric  acid  (1:1):  the  solution  is 
titrated  warm  with  permanganate  standardised 
against  pine  molybdenum  trioxide,  following  the 
same  procedure  as  in  the  actual  determination. 

— W.  R.  S. 

Chromium;  Piissirity  of .  A.  H.  W.  Aten.   Proc. 

K.  Akad.  Wetonsoli.  Amsterdam.  IMS,  20,  812—823. 

The  existence  of  chromium  in  active  and  passive 
forms  is  probably  the  cause  of  the  divergent  results 
which  have  been  obtained  in  previous  attempts  to 
determine  the  electrode  potent  ial  of  chromium.  New 
experiments  made  with  electrolytic  chromium  and 
with  chromium  prepared  by  Goldschmidt's  "ther- 
mit "  process  have  given  -0  17  volt  for  the  potential 
of  active  chromium  in  contact  with  ehromous  sul- 
phate solution  with  reference  to  the  hydrogen 
electrode  as  standard.  The  attainment  of  this  value 
requires  the  presence  of  hydrogen  which  acts  as 
■catalyst  and  produces  the  true  contact  equilibrium. 
<See  also  J.  Chem.  Soc,  .Tune.  1018.} -fl.  M.  D. 


Sodium  cyanide.    Sharw I.    See  VII. 

The  had  electrode.    Getman.     See  XI. 


Electrolytic   behaviour  of  manganese   in   sulphate 
Solutions.    Van  Arsdale  and  Maler.     See  XI. 


Patents. 


High  speed  or  special  steels;  Manufacture  of  tool* 
i  scrap  of  -    -.     Soc.  Ind.  des  Metaux    de 

Synthese.   Paris.     Bng.   Pat   112.112,   May  1,   1917. 

(Appl.    No.   8156     of    1817.)      Under    Int.   Conv., 

Dec.  80,  1916. 
HlOH-SPEED  Steel  scrap  is  healed   In  closed  crucibles 
to  about  1200°  C,  and  potassium  ferrocyanido  added. 

preferably  less  than  .">  of  the  mass  treated.  The 
temperature  is  then  raised  to  1800  •  '..  and  the  metal 
cast,  with  or  without  a  further  small  addition  of 
ferrocyanide.  It  is  claimed  that  the  metal  is  free 
from  blow  holes.  A  small  amount  id'  barium  or 
other  suitable  chloride  may  he  added  to  aid  the 
formation  of  slag.— O.  A.  K. 

Case-hardening  of  iron  ami  steel  articles;  Oarburi- 

nation   and  •.     W.   Fennell,   and   The  British 

Carbonizing  Co.,  Lid.,  Gloucester.  Eng.  Pat. 
114,446,  .Ian.  27,  1017.  (Appl.  No.  1388  of .1917.) 
Tiik  articles  embedded  in  carhurising  material  are 
heated  in  a  closed  rotating  chamber  or  muffle  in 
presence  of  a  gas  (e.g..  coal  gas  or  carbon  monoxide! 
under  pressure  {e.g.,  15  lb.  per  sq.  in.).  The  gas 
may  be  evolved  from  the  charge  of  carburising 
material.— W.  R.  S. 

Case-hardening    iron    and    steel;    Process   of . 

J.  R.    Messersmith,   Cincinnati,  Ohio.     U.S.   Pat 

1,2(10.787.    Mar.  20,   1918.     Date  of  appl.,  Julv  10. 

1918. 

Tin:     case-hardening     mixture     is     composed     of 

potassium    ferrocyanide,   1    part     by    vol.,   sodium 

chloride  1  part,  and  rosin,  £  part  by  vol.— C.  A.  K. 

Steel  Ingots;  Casting  of .    A.  Reynolds,  Hove, 

Sussex.  Eng.  Pat.  114,466,  Apr.  2,  1017. 
(Appl.  No.  474G  of  1917.) 
In  casting  steel  Ingots,  a  reservoir  for  the  molten 
metal,  comparable  in  capacity  with  the  mould,  is 
interposed  between  the  casting  ladle  and  the  mould. 
The  lesevvoir  is  constructed  with  a  depending  spout 
of  such  length  thai  the  diminution  of  head  under 
which  the  metal  flows  in  casting  is  as  small  as  is 
compatible  with  the  conditions  of  easting.  Iu 
casting  a  group  of  ingots,  a  reservoir  is  arranged 
above  each  mould,  with  its  nozzle  co-axial  with 
the  mould.  In  casting  a  large  ingot,  when  the 
metal  in  the  mould  is  at  a  level  above  the  chill 
portion,  the  reservoir  is  raised,  the  spout  throttled, 
e.g.  by  inserting  a  nozzle  of  smaller  bore,  and  the 
casting  completed  at  a  slower  speed.  An  inverted 
dish  may  be  fixed  at  the  lower  end  of  the  spout  to 
prevent  access  of  air  to  the  contents  of  the  mould. 

— T.  H.  B. 

[Iron]  mill  scale,  and    the  like;  Melting   and   de- 
oxidising   of  .      A.    Rollason,  Long     Eaton, 

Derby.  Eng.  Pat.  114,5(11,  Aug.  7,  1917.  (Appl. 
No.  11,307  of  1917.) 
Mill  scale  or  like  material  mixed  with  a  suitable 
quantity  of  powdered  carbon  is  added  to  5 — 25%  of 
iis  weight  of  molten  pig-iron  or  steel  scrap,  and  the 
mixture  covered  with  a  thick  layer  of  non-oxidising 
material  such  as  silicious  slag.  The  temperature  is 
then  raised  to  melt  the  charge,  the  metal  being  de- 
carburlsed  and  converted 'into  steel  as  usual. 

— W.  R.  S. 

Iran:    Process     of    smelting    and    purifying    . 

G.  R.  Gehrant,  Oak  Park,  III.  U.S.  Pat. 
1,200,660,  Mar.  20,  1918.  Date  of  appl.,  Sept.  24, 
1914. 

The  ore  is  smelted  and  the  smelted  iron  collected 
in  the  hearth  of  the  furnace.  Jets  of  air  at  suffi- 
cient pressure  to  penetrate  the  molten    mass   are 
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directed  obliquely  on  to  the  surface  of  the  iron. 
At  the  same  time  air  at  a  lower  pressure  is  blown 
into  the  furnace  at  a  higher  level. — C.  A.  K. 

Iron  and  steel;  Treatment  of  to  prevent  corro- 
sion. W.  H.  Allen,  Detroit,  Mich.  U.S.  Pat. 
1,200,740.  Mar.  20,  1918.  Date  of  appl..  Aug.  2.  1917. 

Articles  of  iron  or  steel  the  surfaces  of  which  have 
been  partly  converted  into  iron  phosphates,  are 
immersed  in  an  aqueous  solution  of  a  double  cyanide 
of  iron  and  potassium  or  other  alkali  metal. 

— C.  A.  K. 

Iran,  titanium,  and  silicon:  Alloy  of and  pro- 
cess for  the  production  thereof.  X.  G.  Petinot, 
New  York,  Assignor  to  United  States  Alloys 
Corporation.  U.S.  Pat.  1.200.037,  Mar.  19,  1918. 
Date  of  appl.,  Mar.  7,  1917. 

An  alloy  containing  Fe  09— 80%,  together  with 
titanium  and  silicon,  in  which  the  ratio  of  titanium 
to  silicon  is  not  less  than  SO  :20  nor  more  than  85  :15, 
is  made  in  an  electric  furnace  from  a  mixture  con- 
taining excess  of  iron,  and  titanium  and  silicon  in 
the  above  ratio,  together  with  sufficient  carbon  to 
effect  reduction:  (he  silico-titanate  slag  is  reduced 
by  the  iron  of  the  bath.— W.  R.  S. 

Metals;  Process  for  reducing to  a  finely  divided 

state.       Metals    Disintegrating    Co.,  New    York, 
Assignees  of   E.   J.   Hall,  Passaic,   N.J.,   U.S.A. 
Eng.    Pat.    109,258,    Aug.    10,    1917.       (Appl.    No. 
11,523  of  1917.)     Under  Int.  Conv.,  Aug.  20,  1910. 
Metals  are  ground  whilst  completely  coated  with  or 
immersed  in  oil,  in  order  to  prevent  oxidation  or 
combustion  of  the  metal.    A  modification  includes 
the  pulverisation  of  metals,   under  oil,    in  a   ball 
mill,  the  oil  being  fed  in  and  drawn  off,  intermit- 
tently or  continuously,  to  prevent  overheating,  and 
to  carry  out  with  it  material  sufficientlv  ground. 

— C.  A.  K. 

Spelter;  Process  for  producing  and  material 

employed  for  carrying  the  same  into  effect.  D.  B. 
.Tones,  Chicago,  111.,  Assignee  of  C.  H.  Fulton,  St. 
Louis,  Mo.,  U.S.A.  Eng.  Pat.  112,923.  Aug.  10, 
1917.  (Appl.  No.  11,498  of  1917.)  Under  Int. 
Conv.,   Jan.    22,    1917. 

See  U.S.  Pat.  1,249,001  of  1917;  this  J..  1918,  95  a. 
Before  distilling  the  zinc,  the  briquettes  are  pre- 
heated to  expel  volatile  matter  from  the  carbon- 
aceous binding  material.  One  or  more  of  the 
briquettes  may  be  interposed  as  a  continuous  re- 
sister  between  the  electrodes  of  an  electric  furnace, 
and  a  current  passed  in  order  to  heat  the  material 
to  a  temperature  sufficient  to  distil  the  zinc. 

Zinc-bearing   material  containing    iron;   Treatment 

of   .      A.    G.    Betts,    Asheville,     N.C.       U.S. 

Pat.  1,259.594,  Mar.  19,  1918.  Date  of  appl., 
Apr.   21,   1910. 

Oxidise)  zinc  ore  containing  iron  is  treated  with 
an  acid  solution  in  such  a  manner  as  to  leach  out 
the  greater  portion  of  the  zinc  with  a  minimum  of 
Iron;  the  residue  is  again  leached  with  an  acid  in 
presence  of  sulphur  dioxide,  the  liquor  treated  with 
metallic  iron,  and  electrolysed. — W.   R.  S. 

(Sold  alloys  and  the  preparation  thereof.  K.  Shiga. 
Takachiho-mira,  Japan.  Eng.  Pat.  114,447, 
Feb.  20,  1917.  (Appl.  No.  2814  of  1917.) 
The  alloys  contain  gold  (more  than  80%)  and 
nickel,  or  gold  (more  than  65),  nickel  (less  than 
20),  and  tungsten  (less  than  15%).  The  gold-nickel 
alloy  is  made  by  melting  alternate  layers  of  the 
metals  in  the  form  of  thin  sheets  in  a  crucible.  For 
the  manufacture  of    the   ternary    alloy,   a  nickel- 


tungsten  alloy  is  produced  hist,  and  thin  sheets 
of  this  are  melted  together  with  gold.  Small 
quantities  of  cobalt,  chromium,  manganese,  or 
silver  may  also  be  added.  The  alloys  can  be 
beaten  into  very  thin  leaves  or  drawn  into  fine 
wires.  They  are  not  attacked  by  acids  (except 
aqua  regia)  or  alkalis,  and  are  not  affected  by  high 
temperatures. — W.  R.  S. 

Furnaces  for  heatinti  ingots.  G.  J.  Davies,  Loughor, 
Glam.  Eng.  Pat.  114,570,  Aug.  27,  1917.  (Appl 
No.  12,253  of  1917.) 

The  "  skid  "  or  track  along  which  ingots  travel 
inside  a  heating  furnace  has  a  knee  or  bend  at  one 
end  where  the  heat  is  greatest,  and  has  imbedded 
within  it  a  continuous  pipe  for  the  flow  and  return 
of  cooling  water. — T.   H.  B. 

Furnaces;  crucible  and  like  J.   Gaunt.   D. 

Brookfield,  and  J.  Tylor  and  Sous,  Ltd.,  London. 
Eng.  Pat.  114,0S4,  April  30,  1917.  (Appl.  No.  0093 
of  1917.) 

In  a  crucible  furnace  the  air  blast  is  preheated  by 
passing  it  through  an  annular  chamber  between  the 
refractory  wall  and  the  casing  of  the  furnace. 
This  chamber  is  provided  with  baffles  so  as  to  give 
a  circuitous  up  and  down  path  to  the  air  before  it 
reaches  the  grate.  A  hinged  tray  of  suitable  con- 
struction is  provided  for  the  easy  removal  of  the 
ashes. — C.  A.  K. 

Furnaces;  Electric  induction [for  milting  <di<1 

refining  metals].  C.  B.  Foley,  Ann  Arbor,  Mich., 
U.S.A.  Eng.  Pat.  114,S53,  Apr.  13,  1910.  (Appl. 
No.  5442  of  1910.) 

The  furnace  is  formed  of  a  crucible,  having  in 
its  lower  part  a  circular  hollow  cross-member, 
the  position  of  which  is  such,  relatively  to  the 
bottom  of  the  crucible,  that  a  narrow  passage 
is  left  between  the  lower  part  of  the  tubular 
member  and  the  bottom  of  the  crucible.  The  axis 
or  axes  of  curvature  of  the  inner  walls  of  the 
crucible  are  different  from  that  of  the  refractory 
cross-member,  and  the  walls  of  the  crucible  slope 
outwards  in  an  upward  direction,  so  that  the  pas- 
sage gradually  widens  on  each  side  of  the  cross- 
member;  the  top  of  the  crucible  may  be  contracted 
inwardly.  A  primary  electrical  winding,  carried  by 
a  closed  magnetic  core,  is  arranged  within  the 
hollow  member,  which  is  completely  surrounded 
by  the  molten  secondary,  and  the  plane  of  the  core 
is  so  fixed  that  it  includes  the  narrow  passage 
corresponding  to  the  smallest  cross-section  of  the 
molten  secondary.  Several  such  cross-members 
may  be  provided  to  form  channels,  whereby  the 
conditions  of  polarity  and  the  temperature  within 
the  body  of  the  secondary  may  be  varied,  the  space 
between  the  different  cross-members  being  greater 
than  that  lietween  the  members  and  the  walls  of  the 
receptacle.  The  means  for  controlling  the  rela- 
tive polarities  of  the  electromagnet  are  adapted 
to  produce  zones  of  different  temperatures  on 
opposite  sides  of  the  inducing  means,  the  hottest 
zone  being  at  the  bottom  of  the  crucible,  a  rela- 
tively cooler  zone  between  the  cross-members  and 
the  walls,  and  the  coolest  zone  between  the  in- 
ducing means.  The  induced  or  secondary  current  is 
made  to  circulate  in  series  relation  about  the 
current  inducing  means,  or  about  each  inducing 
means  by  itself.  The  crucible  is  adapted  to  con- 
tain a  high  head  of  molten  material,  and  the  cross- 
section  of  the  crucible  area  occupied  by  the 
secondary  circuit  is  so  proportioned  that  at  any 
depth  of  secondary,  measured  vertically  from  the 
surface,  except  the  greatest  depth  at  the  bottom  of 
the  crucible,  the  "  pinch  effect  "  forces  tending  to 
rupture   the   secondary    will   be    substantially    less 
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than  ii»'  h\ ihosi.it i.'  pressure  al   that  depth.    At 

•it. .in  of  the  cradble,  the   "pinch  effect  " 

t  are  equal  to  the  hydrostatic  pressure  when 

the  apparatus  Is  carrying  its  maximum  input  of 

■     -i'ii.'  current  density  Is  therefore  such  as 

btaln  the  most  efficient  circulation  due  to  the 

Bo-cnlled  "  pinch  effect,"  and  al  the  same  time  pre- 
vent the  rupture  of  the  molten  materia]  forming 
i  ho  induced  secondary  circuit.— B.  N. 

Ftirnaeea  for  routing  ores.  F.  W.  Barbord, 
Westminster.  Bng.  Pat.  114,003,  Aug.  9,  1917. 
(Appl.  No.  n.ii'.i  of  1917.) 
i\  a  roaster  of  the  tunnel  typo  the  hearth  Is  divided 
Into  sections,  each  of  which  can  be  moved  through 
the  furnace  supported  on  trolleys  which  travel  on 
raits  or  water-cooled  guides.  The  furnace  may  be 
horizontal,  or  slightly  inclined  to  facilitate  the 
movement  of  the  hearths.  The  furnace  itself  is 
divided  Into  two  portions,  one  of  which  is  muffled 
and  heated  externally.  When  once  the  furnace  is 
•  up,  the  necessary  beat  is  supplied  to  the 
other  portion  of  the  hearth  by  the  combustion  of 
sulphur  in  the  ore.  Both  parts  of  the  furnace  form 
one  continuous  chamber  and  the  sulphur  gases 
produced  are  drawn  through  this  chamber  to  the 
sulphuric    add    plant,  being    unmixed    with    the 

products    of    <■ tuisiion.      During    its    passage 

through  iiif  furnace  the  ore  Is  rabbled  by  the 
motion  of  the  hearths  past  rakes  fixed  in  the  crown 
of  the  furnace  and  extending  nearly  to  the  hearth, 
preferably  in  the  form  of  firebrick  blocks  or  teeth  set 

at    suitable   intervals.     Air    for    the    combustion    of 

the  sulphur  may  travel  iii  the  same  direction  as  the 
hearths  or  In  the  opposite  direction.    The  furnace  is 

particularly     suitable     for    sulphide     Ores    such    as 

blende,  galena,  or  pyrites. — C.  A.  K. 

Rousting  pyrites,  ores,  or  the  like  in  shelf-burners. 

A.   <L    Bloxam,    London.      Prom     Zellstoff-fabrik 

Waldhof,  Mannheim-Waldhof,  Germany.       Bng. 

fat.  114,954,  Aug.  10,  1!)17.     (Appl.  No.  11,533  of 

1917.) 
Tin:  chief  disadvantage  of  the  shelf  burner  is  that 
while  a  certain  number  of  shelves  are  required  for 
ill-  complete  roasting  of  one  material,  if  a  change 
is  made  to  another  grade  of  material  the  roasting 
may  be  complete  al  the  middle  shelf.  This  is  over- 
come  by  fixing  a  second  hopper  to  feed  raw  material 
lower  shelf  on  which  it  mixes  with  partly 
burnt   material  arriving  from  the  upper  shelves. 

— C.  A.  K. 

Melting  furnace.  A.  Fisher.  Chicago,  111.  F.S. 
Fat.  1,258,666,  -Mar.  12,  1918.  Dale  of  appl., 
Dec.  1.  1916, 

'I'm    furnace  is  in  the  form  of  a   drum  mounted   to 

rotnt i  a  horizontal  axis.     It  is  closed  at  one  end 

bj  a  removable  door,  and  tapers  from  this  end 
towards  the  opposite  burner  end.  the  portion  adja- 
cent the  burner  being  cylindrical  and  forming  a 
combustion  chamber  from  which  the  heat  is  con- 
ducted by  I  he  lining  of  the  drum  underneath  the 
metal  resting  on  the  sloping  bottom.  The  lining  of 
heat-resisting  and  heat-conducting  material  is  in 
ihe  form  of  parallel  ring-shaped  sections.  The 
removable  door  carries  a  trunnion  to  form  the  axis 
of  rotation,  and  from  that  cud  the  rings  forming 
the   lining   may   be   easily    removed    by    tilting    the 

furnace  to  a   vertical  position. — T.  II.  I!. 

i  /.■;.  iiiimi  furnace.  I.  W.  Foltz,  Chicago,  111. 
U.S.  Pat.  1,258,885,  Mar.  12,  1918.  Date  of  appl., 
.Mar.  28,    1916. 

The  furnace  comprises  a  fire-bos  and  a  combustion 
and  annealing  chaiab.  r,  With  air  inlet  conduits 
along    the  sides  of    the  combustion  chamber  and 


exposed    to   (he    Combustion    gases    therein.     These 

conduits    communicate    with    the    space    formed 

between  the  side  walls  of  the  lire-box  and  false 
walls  sp  a.-ed  apart  from  the  side  walls.  Air-supply 
conduits  are  arranged  at    Ihe  opposite  side  of   the 

combustion  chamber  with   transverse  distributing 

Conduits  al    intervals  along  the  top  of  Ihe  chamber 

communicating   with   the   supply   conduits.       The 

roof  of  the  lire  hex  has  an  air  conduit  with  an 
outlet,  in  the  lire  box,  and  a  bailie  wall  with  a  ver- 
tical passage  therein  depends  from   the  roof,   the 

passage   communicating    Ul    ils   upper  end   with   the 

lire-box,  and  at  its  lower  end  with  the  C buslioii 

chamber.— T,  il.  it. 

Electro-deposition    of  hns<    metals   {copper,   time); 

Process  for  the .      A.  A.  Lockwood,  Merton 

Park,  Surrey.  Fug.  Pat.  114,976,  Oct.  .'1,  1!)!7. 
i  Appl.  No.  14,286  of  1917.) 
Tin:  base  metals  are  deposited  electrolytically  from 
solutions  derived  from  the  treatment  of  ores  and 
the  like,  in  a  vacuum  or  under  reduced  atmospheric 
pressure  varying  in  degree,  mainly  according  to  the 
complexity  and  density  of  the  electrolyte.  By  this 
means  the  need  for  clarification  of  the  solution  is 
generally  obviated,  polarisation  is  prevented, 
evanescent  insulation  (due  to  gits  bubbles)  is 
avoided,  and  Ihe  metal  is  deposited  more  rapidly 
and  in  a  denser  form. — B.  N. 

Lead  chloride  <m<i  chlorine  gas;  Process  of  treating 

ores  to  produce .    .T.  L.  Malm,  Denver,  Colo. 

F.S.  Fat.  1,258,800,  Mar.  12.  1918.    Date  of  appl.. 

Pec.    12,    11111. 

Ax  ..re  containing  lead  and  other  sulphides  is 
treated  with  chlorine  gas  in  Ihe  presence  of 
moist  lire  al  a  temperature  Sufficient  to  convert  the 
lend  into  sulphate,  with  hydrochloric  acid  as  a  by- 
product.  The  lead  sulphate  is  converted  into 
chloride  ami  extracted  by  means  of  hot  concen- 
Iraied  brine,  and  the  solution  cooled  to  precipitate 
lead  chloride,  from  which  lead  and  chlorine  are  re- 
covered, Ihe  hitler  being  used  again  in  the  initial 
stage  of  the  process.— T.  II.  B. 

Concentrating  ores;  Proas*  of  and  apparatus  for 
— .      J.    Al.    Callow,    Salt     Lake     Cily,    Utah, 

Assignor  to  Metals  Recovery  Co..  Augusta,   Ale. 

U.S.  Fai.  1,258,869,  Mar.  12.  1918.     Date  of  appl.. 

Feb.  4,  1915.  Renewed,  Aug.  1, 1917. 
The  ore  pulp  is  fed  into  a  vessel  provided  with  an 
overflow  at  its  upper  end,  a  tailings-separating 
chamber  with  an  outlet  in  its  lower  portion,  and 
a  pipe  through  which  a  current  of  gas  is  passed 
upwards  through  the  pulp,  by  which  the  coarse 
particles  are  separated  from  the  fine:  the  latter 
overflow  into  a  flotation  cell,  where  they  are  sub- 
jected to  flotation. — W.  It.  S. 

Copper  alloys  containing  strontium;  Composition 

,,f    .     F.  C.   Frarv.   Niagara  Falls,   N.Y..  and 

S.  N.  Temple,  St.  Paul,  Minn.  U.S.  Pat.  1,258,886, 
Mar.  12,  1918.    Date  of  appl.,  Mar.  31,  1916. 

Ax-  alloy,  harder  Ihan  copper,  consists  mainly  of 
thai    metal,  with  a  small  amount  of  strontium. 

— T.  H.  B. 

Copper    [Sulphide}    and    like    ores;    Smelling  . 

T.     W.     Cavers.     Copperhill.    Tenn.       U.S.     Fat. 

1,259,467,  Alar.   12,  1918.     Date  of  appl.,  June  29, 

1917. 
A  blast  of  air  carrying  a  relatively  small  amount 
of  carbonaceous  fuel,  and  material  containing 
matte-forming  metal,  is  blown  into  ihe  lower  pari 
of  the  blast-furnace  at  a  point  somewhat  above  the 
Slag  level.— T.  II.   B. 
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Metals  [lead,  zinc,  iron,  and  arsenic];  Process  of 

extracting from  ores,  die.      O.  C.   Nitehie, 

Prime.    111..  Assignor   to  New    Jersey   Zinc   Co., 
New    York.     U.S.   Pal.   1,258,934,    Mar.  12,  1918. 
Date  of  appl.,  Nov.  19,  1915. 
Ores,  fumes,  '•-,■  other  metalliferous  materials  are 
ted  wilh    ammonium  sulphate  at    such  a  tem- 
perature   thai    zinc   ami    iron    are   converted   into 
sulphates  and  ammonia  is  driven  off,  with  some  of 
the  arsenic  then  heated  to  higher  temperature  (e.g.,   j 
C,00°— 050°  C.)  to  decompose  iron  sulphate  and  expel 
more    arsenic   without    decomposing   I  he    zinc   sul-   i 
phate,   the  latter  being  afterwards   dissolved  out, 
leaving  a    residue  containing  lead,  and  practically 
free   from  zinc— T.    H.  B. 

[Vanadium.]    Method  of  recovering  values  from  by- 
products inid  ores.    J.  J.   Boericke.  Merion,   Pa. 
IS.  Pal.  1.259,595,  Mar.  111.  1918.     Date  of  appl.. 
July  20.  1914.     Renewed  Aug.  7,  1917. 
VwAiui'F.aors  fume  is  condensed,   roasted  with   an 
alkali,  the  melt  leached,  and  the  solution  neutra- 
lised   and  precipitated  with  calcium  hypochlorite. 

— W.  R.  S. 

Magnetic  separator.  J.  G.  Sekinger,  Ford  City,  Pa., 
Assignor  to  the  Pittsburgh  Plate  Glass  Co.,  Pitts- 
burgh. Pa.  U.S.  Pat.  1,259,788,  -Mar.  19,  191S. 
Dale  .,!'  appl..  .Inly  21,  1915. 
An  inclined  discharge  spout,  open  on  its  upper  side, 
has  a  casing  of  magnetic  material  mounted  on  its 
•  ■nil.  the  casing  being  provided  with  an  opening  in 
a  linemen  t  with  but  of  smaller  cross-section  than 
the  outlet  of  the  spout.  The  sides  of  the  casing 
arc  substantially  parallel  to  the  axis  of  the  spout. 
Surrounding  the  opening  in  the  casing  is  an  annular 
groove  opening  downwards,  and  dividing  the  easing 
into  two  annular  pole  pieces,  and  in  the  groove 
is  a  "  winding."  The  lower  face  of  the  casing 
is  at  right  angles  to  the  axis  of  the  winding  and 
adapted  to  receive  and  support  magnetic  material 
which  passes  through  the  opening. — W.  R.  S. 

Tin-scrap  unit  the  like  material:  Art  of  detinning 

.     O.  K.  Zwingenberger,  Tompkinsville.  N.Y. 

U.S.  Pat.  1.2G0.119,  Mar.  19,  1918.    Date  of  appl., 
.Tune  S.  1911.    Renewed  Aug.  15,  1917. 

Tin  scrap  is  treated  with  chlorine  in  the  presence 
of  moisture,  whilst  being  protected  from  the  influ- 
ence of  the  moisture  by  means  of  excess  of  another 
gas,  e.g..  sulphur  dioxide,  capable  of  reacting  with 
the  water  and  chlorine  to  form  hydrochloric  acid 
and  another  product. — T.  H.  P.. 


Scrap  material;   Process  of  recovering  metal  from 
— .     J.  AY.  Brown.  Lakewood,  Ohio.     U.S.  Pat. 
1,260,312,  Mar.  2ii,  1918.     Date  of  appl.,  July  15, 
11114. 

Scrap  material  which  on  heating  forms  distinct 
globules  or  masses  of  molten  metal  is  subjected  to 
pressure  at  a  temperature  above  its  melting  point, 
i  hits  squeezing  out  the  molten  metal  from  the  dross. 
The  dross  may  be  mixed  wilh  a  flux  and  heated 
and  stirred.— C.  A.   K. 


Alloys;    Method   of   recovering    metals    from   . 

.1.  H.  Gillis.  Assignor  to  British  America  Nickel 
Corporation,  Ltd.,  Toronto,  Canada.  U.S.  Pat. 
1,200,061,  Mar.  20,  19ls.  Date  of  appl..  Sept.  4. 
L917. 

Ax  electric  current  is  passed  from  an  alloy  (e.g.. 
nickel-copper)  electrode  to  a  suitable  cathode 
through  an  electrolyte  containing  a  salt  of  the 
metal  (uickeli  to  be  deposited,  the  polarity  of  the 
electrodes  being  reversed  at  such  intervals  and  for 


such  periods '.is  to  avoid  deposition  on  the  cathode 
of  any  undesired  components  (e.g.,  the  copper.)  of 
the  alloy  anode. — C.  A.  K. 

Tungsten  ingots;  Apparatus  for  nettling .     C.  A. 

Pfanstiehl,  Waukegan,  111.,  Assignor  to  Pfanstiehl 
Co.,  Inc.,  North  Chicago,  111.  U.S.  Pat.  1,260,940, 
Mar.  20,  1918.  Date  of  appl..  July  12,  1915. 
In  an  electric  furnace  for  sintering  or  welding 
tungsten  ingots,  the  latter  are  supported  between 
a  pair  of  tungsten  electrodes  having  squared  and 
parallel  end  faces,  to  which  powdered  carbon  may 
be  applied.  The  electrodes,  which  are  water-cool  ,1. 
are  of  the  same  cross-section  as  the  ingot,  and  are 
held  firmly  against  the  squared  ends  of  the  latter 
by  springs  or  other  resilient  means.— C.  A.  K. 

Sheet  lead   and  the  like;  Making  .     Extruding 

lead  and  the  like.  J.  Stratton,  Bowdon,  and 
E.  A.  Claremont,  High  Legh,  Cheshire.  Eng. 
Pats.  114,902  and  114,903,  Apr.  25,  1917.  (Appl. 
Nos.  583S  and  5S39  of  1917.) 

Sulphide  ores:  Separation  of  metallic .     .7.  Heb- 

bard  and  R.  J.  Harvey,  Broken  Hill.  N.S.AY.. 
Assignors  to  Minerals  Separation  North  American 
Corporation.  P.S.  Pat.  1,260,068,  Mar.  20.  1918. 
Date  of  appl.,  Aug.  21!,  1914. 

See  Eng.  Pal.  19,373  of  1914:  this  J.,  1915.  1017. 

Sulphide  ores;  Separation  of  mixed  .     J.    II  !b- 

hardt.  Broken  Hill.  N.S.W..  Assignor  to  Minerals 
Separation  North  American  Corporation.  U.S. 
Pat.  1,2(11 . 810,  Apr.  9,  191S.  Date  of  appl., 
Apr.  12.  1!H5. 

See  Eng.  Pat.  5650  of  11115:  this  J.,  1910,  0311. 

Copper:   Electrolytic   deposition   of  from  arid 

solutions.  F  E.  Studt.  London.  U.S.  Pat. 
l,2i;0.80;:.  Mar.  20.  1918.  Date  of  appl.,  Julv  is. 
1910. 

See  Eng.  Pat.  108.0SS  of  1910:  this  J..  1917.  1100. 


Copper  and  other  metals:  Apparatus  for  electro- 
lytic production  of .     M.  I'erreur-Lloyd,  Bou- 

logne-sur-Seine',  Assignor  to  M.  V.  Baillv.  Paris. 
U.S.  Pat.  1,262,248,  Apr.  9,  1918.  Date  of  ai.pl.. 
Apr.  14.  1917. 

See  Eng.  Pat.  110,474  of  1917;  this  J.,  1917,  1240. 

Furnace  tor  calcining  copper  and  'ike  ores.  J.  G. 
Squire,  Newcastle-upon-Tyne.  U.S.  Pat.  1, 202.12(1, 
Apr.  9,  1918.     Date  of  appl.,  Feb.  14.  11117. 

See  Eng.  Pat.,  101.99S  of  1910;  this  J.,  1910,  12:4. 

Zinciferous    ores;   Treatment    of .        J.   H.   and 

P.  McP.  Gillies.  East  Camberwell,  Victoria,  Aus- 
tralia. U.S.  Pat.  1.2C.2,190,  Apr.  9,  191S.  Date 
of  appl.,  Jan.  22,   1917. 

See  Eng.  Pat.  112.:;;;ii  of  1iH7;  this  J.,  lids.  94a. 
Classi/icr.    U.S.   Pat.  1,260,135.     .See  I. 


Recovering  sulphur  dioxide  or  the  like 
containing  the  same.  Apparatus  for 
and  recovering  (/uses.  U.S.  Pats.  1 
1,260,493.    See  VII. 

Making  articles  from  blast-furnace  slag. 
1,259,304.     See  IX. 


from  gases 
segregating 
200,492  anil 


U.S.  pat. 


Cement    foe    pickling-vats.        M.S. 
Sec  IX. 


Tat.    1,259,651. 


\      \  \  \  1 1  I    ■ 
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XI.    ELECTRO-CHEMISTRY . 

Btoragi    but (rij/    capacities;   Calculation    uf  . 

i     \\    Haselett.    Amer.  Bleetrochem.  Soc.,  Apr. 
May,  IMS.    [Advance  copy.]    13  pages. 

Tin  capacity  of  anj  Fame  or  pasted-type  starting 
batter]  <vii  between  the  limits  of  the  5-mlnute  and 
100-hour  rates  of  discharge,  and  of  all  oommer 
clal  type  vehicle  plates  between  the  30-minute  and 
i'j  horn  rates,  Is  a  definite  single  function  <>(  the 
time, 

Log  I  -.    I  (T)(Log  'I',      k. 

where  I  is  the  current,  T  the  time,  K  the  caj 

in  ampere-hours,  ;in<i  f(Tj  a  definite  function  of 

the  time.    The  formula 

0'  its 


E  =  ruo 


t-ogT' 


where  V.  Is  the  final  voltage  and  T  the  time  rate 
uf  discharge  in  minutes,  is  offered  as  s  scientific 
nnd  practical  universal  final-voltage  equation.  The 
charging  and  finish-charging  rates  of  any  cell 
should  be  a  definite  time  rate  of  discharge,  and  the 
!  and  IS-hour  rates  respective]]  are  recommended. 
The  development  of  an  allnement  chart  and  cir- 
cular slide  rule  tor  calculating  storage  battery 
capacities  at  various  time  rates  of  discharge  is 
shown, — it.  N. 


;  Electric]  nil ;  _[n  experimental  carbon .    S.  A. 

Reed.     Atner.  Elect  rochem.  Soc.,  Apr. -May,  1918. 
I  Advance  copy.]    c>  pages. 

A  nnusi  battery  is  described  In  which  the  electro- 
lyte is  fused  boras  containing  manganese  dioxide, 
the  negative  Is  broken  carbon  In  contact  with  a 
graphite  grid  Boating  on  the  melt,  and  the  positive 
poles  arc  si  rips  of  gold  foil.  The  carbon  is  placed 
inside  a  cylindrical  shell  of  siliciuus  material  (a 
crucible  with  the  base  cut  off),  and  supported  in 
a   shallow  clay  roasting  dish  containing  the  melt. 

The  electrolyte  in  contact  with  the  outer  gold  strips 

is  oxidised,  whilst  the  inside  electrolyte  is  reduced 
bj  the  carbon  anode,  foriuiug  a  mixture  of  carbon 
dioxide  and  monoxide.  An  average  voltage  of  0'8 
is  produced  at  a  temperature  of  *>:jr.° — 0'.»0°  C— B.  N. 


Lead  electrode;  The .    F.  II.  Getman.   J.  Amer. 

Cheni.  Soc,  191s.  40,  Oil— COS. 

Cast  lead,  electrolytic  lead,  and  lead  amalgam  give 

the  same  potential,  measured  in  a  saturated  BOlU- 
i  ion  of  lead  chloride  at  25°  ('..  but  lead  snips  which 
had  been  immersed  in  Heller's  solution  (400  grata 
L'b(NO»)i,  1000  c.c.  water,  and  100  e.c.  IIXo,  of 
sp.  gr.  rid)  exhibited  a  potential  s  millivolts  higher 

liiau  the  others.  This  confirms  the  existence  of  an 
It Uo trope  of  lead.  From  the  rcsulls  it,  is  calculated 
that    the   heal    of    the   reaction    l'b-t-IIgAIh  =  rb('L  + 

2Hg  is  in  .sin  eais.  and  the  heat  of  formation  of  lead 
chloride  is  84,400  cals.  CSee  also  J.  Chem.  Soc, 
1918,  11.,  184.)— J.  F.  s. 


Manganese   i><  sulphate  solutions;  Electrolytic   be- 
haviour of  .    (;.  i>.  van  Arsdale  ami  C.  <■. 

Ualer.    Amer.  Electrocheni.  Soc.,  Apr. -.May.  mis. 
Advance  copy.]    it;  pages. 

■  ii,  current  efficiencies,  voltages,  and  conditions 
ing  the  nature  of  deposits  formed  during  the 
electrolysis  of  manganese  sulphate  solutions  nave 
been  studied,  and  it  is  shown  that  manganese  maj 
be  deposited  at  the  cathode  from  neutral  solutions 
with  high  current  efficiency  h'i-oiu  sit  '.«)  i  at  volt 
ages  from  ::  upwards.  The  deposii  is  powdery,  and 
ordinary  expedients  for  Improving  deposition  do 
no)  give  better  results  to  any  extent.    The  deposi- 


tion of  •manganese  is  diminished  by  increase  01 
acidity,  and  is  entirely  prevented  by  0*86 %  of  free 
sulphuric  add.  Manganese  dioxide  may  be  de- 
posited at  tin' anode  at  nearly  100%  efficiency,  and, 
though  the  effed  of  acid  la  to  decrease  the  ctii- 
cieney  in  cold  solutions,  there  is  much  less  effect 
on  beating  to  65*— 76°  O.  Manganese  dioxide  is  de- 
posited from  warm  acid  solutions  containing  more 
than  .">■,.  of  manganese  sulphate  In  the  form  of  a 
dense,  black,  lustrous  film,  at  current  densities  up 
to  B7S  amperes  per  sq.  m.  with  very  nigh  deposition 
efficiency.  Impurities  such  as  ferrous  iron  and 
thionates  cause  a  decrease  iii  current  efflclencj 
according  to  the  amount  present.    B.  X. 

Passivity  of  chromium.    Aten.    See  K. 


I'M  I    \  Is. 

[Electrolytic]  gas  generators.  C.  P.  Euler,  Topeka, 
Cans.,  F.S.A.  Fug.  Pat.  114,491,  Apr.  13,  1917. 
(Appl.  No.  5272  of  1917.) 

Several  horizontal  electrodes  arc  supported  by   it 

non-conducting  lank   near  Its  base,    anil  are  spaced 

vertically  apart,  extending  substantially  the  length 

Of  the    lank.      A    wire  screen  electrode  is  Supported 

a  suitable  distance  above,  extending  over  substan- 
tially the  entire  area  of  the  tank.  (See  also  T'.S. 
Pat.  1,234,319;  this  .1.,  1917,  L053.)-B.  N. 

tins:  [Electrolytic]  process  of  making  .    F.  A. 

Osowski,     Detroit,    .Mich.     U.S.     Pat.    1,259,898, 
.Mar.  19,    1918.     Kate  of  appl..   Sep.  28,   1917. 

Tin  electric  circuit  is  provided  with  spaced  ter- 
minals forming  a  gap.  and  a  measured  quanttt.\ 
of  acidulated  water  is  fed.  drop  by  drop,  between 
the  terminals  to  bridge  the  gap.  Faeh  drop,  form- 
ing a  conductor  for  the  current,  is  decomposed  by 
the  current  (lowing  through   it. — it.  N. 


Depolariser;   Battery .     M.  E.   Holmes.  Lake- 

wo  id.  Ohio,  Assignor  to  National  Carbon  Co.. 
Inc.  T'.S.  Pat.  1,259,099,  Mar.  12.  1918.  Date  of 
appl..   Sep.  10,   1014. 

PYBOLXTSTTE   is   purified  and   its  depolarising  action. 
when  used  in  (dec!  lie  batteries,  increased,  by  heal 
ing    it     in    a     hydroxide    solution    under    pressure. 

— B.  N. 

Electrode;  Storage  battery .  T.  Spencer,  Phila- 
delphia, Pa.,  Assignor  to  National  Carbon  Co., 
Inc..  Cleveland.  Ohio.  U.S.  Pat;  1,200.472, 
Mar.   26,    t'.HS.     Dale  of  appl..    Aug.    21,   1915. 

A   ponous   framework  of  a    phenolic  condensation 

product  is  formed  as  a  tilling  in  a  grid,  and 
active  materia]  is  introduced  Into  the  pores  of  the 

tilling.— it.  x. 

Electrode  holder  for  electric  furnaces1!  V.  Fischer. 
Chicago,  in.  r.s.  Pat.  1,259.842,  Mar.  19,  1918. 
Date  of  appl.,  June  8,  L917. 

a  holder  tor  an  electric  furnace  electrode  is  pro- 
vided with  a  tubular  shank  surrounded  by  a  water 
Jacket,  the  cooling  water  passing  around  and 
through  the  bore  of  the  tubular  shank.  To  one  end  of 
the  electrode  is  fastened  a  metal  reinforcing  member 
comprising  a  tubular  portion  surrounding  one  end 
of  the  eleclrodi  and  another  portion  extending 
beyond  lire  end  of  tbe  electrode,  both  the  latter 
portion  and  the  adjacent  end  of  the  electrode  being 
provided  with  a  continuous  tapering  bore.  The  end 
of  i !)■  bolder  is  tapered  to   correspond  with  the 

bore  and  fits  Into  Hie  latter,  the  tip  of  the  holder- 
end  being  provided  with  a  raised  thread  engaging 

adjacent    portions   of  the  electrode.-    J.    F.    !'• 
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Furnaces;    Phase    distribution    for    electric    . 

T.   F.  Baily  and  F.   T.  Cope,   Assignors  to  The 

Electric  Furnace  Co.,  Alliance.  Ohio.     U.S.  Pat. 

1,2(50,298,  Mar.  26,  1918.     Date  of  appl.,  Jan.  31, 

1918. 
A  mGH-TKMPEBATuitE  heating  .mil  a  low-temperature 
reheating  furnace  are  each  furnished  with  a  pair 
of  resistance  elements  and  supplied  with  current 
from  a  3-phnse  supply.  One  of  the  supply  wires  is 
connected  to  each  of  the  resistance  elements  in  the 
heating  furnace,  the  second  supply  wire  to  one  of 
the  resistance  elements  in  the  heating  furnace  and 
to  both  elements  in  the  reheating  furnace,  whilst 
the  third  wire  is  connected  to  the  other  resistance 
element  in  the  heating  furnace  and  to  both  elements 
in  Hie  reheating  furnace. — B.  N. 

Electric   furnaces.      ,T.    L.    Dixon,    Detroit,    Mich.. 

U.S.A.    Eng.  Fat.  111.103,   Oct.  15.  1917.     (Appl. 

Xo.   14,932  of  1917.)     Under  Int.   Conv.,   Oct.  14, 

11110. 
Ski:  U.S.  Pat.  1,214,70)3  of  1917:  this  J.,  1917,  389. 


XII.-FATS;  OILS;  WAXES. 

"  Acid    nil's  "   and   soap   stocks;  Determination    of 

moisture  and  total   fatty  matter  in  .     E.  R. 

Bolton  and  C.  Revis.  Analyst,  191S,  43,  I5S— 101. 
'•  Soap  slock  "  is  the  product  obtained  when  edible 
fats  and  oils  are  treated  with  alkali  to  remove 
free  fatty  acids:  it  contains  a  varying  proportion 
of  neutral  oil  entrained  in  the  soap.  If  this  pro- 
duct, is  decomposed  with  a  mineral  acid  or  nitre 
cake,  the  mixture  of  neutral  oil  and  fatty  acids 
obtained  constitutes  "  acid  oil."  To  determine 
moisture  in  "  acid  oil."  a  strip  of  filter  paper,  15  in. 
long  and  125  in.  wide,  is  pleated  in  J  in.  folds, 
loosely  curled,  placed  in  a  weighing  bottle,  and 
dried  for  48  hours  over  sulphuric  acid  in  a  vacuum 
desiccator.  The  bottle  and  coil  are  then  weighed, 
20  to  .".0  drops  (07  to  10  grin.)  of  the  oil  are 
dropped  on  the  upper  edges  of  the  coil,  and,  after 
re-weighing,  the  bottle  and  its  contents  are  again 
dried  in  Hie  desiccator  as  before.  The  desiccator 
should  lie  kept  at  such  a  temperature  Csay  30°  C.) 
that  tile  oil  remains  liquid.  To  determine  total 
fatly  matter  in  soap  stock,  from  1  to  2  grms.  of 
Hie  sample  is  mixed  with  20  c.c.  of  hot  water  and 
sufficient  hydrochloric  acid  to  decompose  the  soap, 
the  mixture  is  heated  gently  under  a  reflux  con- 
denser until  the  fatty  acids  separate  in  a  clear 
liver,  the  mixture  then  cooled,  and  the  fatty  layer 
separated  by  means  of  a  mixture  of  equal  parts 
of  ether  and  petroleum  spirit.  The  ethereal  extract 
is  evaporated,  the  residue  of  fatty  substance  dried 
in  the  water-oven,  and  weighed  A  special  flask 
is  described  in  which  the  soap  stock  is  decomposed 
and  extracted.— W.  P.  S. 

Shark  liter  oil;  A  highly  unsaturated  hydrocarbon 

i"   •     M.   Tsu.iimoto.     Kogvo-Kwagaku-Zasshi 

(J.  Chem.  Iud.,  Tokyo),  1917,  20.  953—1017,  1009— 
1098.  (See  also  this  J..  1910,  609,  1121 :  1918,  9S  a; 
also  Chapman,  this  J.,  1917,  392.) 
Several  samples  of  shark  liver  oil  obtained  from 
27  species  of  sharks  caught  in  Japanese  waters 
have  been  investigated.  The  oils  have  been  classi- 
iic  d  in  two  groups:  (1)  those  with  sp.  gr.  below 
0-9000  at  15°/4°  C,  and  (2)  those  with  sp.  gr.  above 
09000  at  15°/4°  C.  The  shark  liver  oils  of  the 
first  group,  most  of  which  are  derived  from  sharks 
of  Uie  family  Squalida;  are  all  rich  in  the  hydro- 
carbon squalene  (loc.  cit.),  C„.II..„  whereas  the 
oils  of  higher  sp.  gr.  are  free  from  squalene,  with 
Hie  exception  of  Karasuzame  oil  (10%)  and  Fuiiku- 
jira  (Etmopterus  ludfer)  oil  (1%).  The  hexa- 
hydrohalogen    compounds    of    squalene  are  easily 


obtained  by  passing  the  dry  hydrogen  halide  into 
a  cooled  ethereal  solution  and  recrystallising  from 
acetone.  The  hexahydrochloride  sinters  at  110°  C. 
and  melts  clear  at  125°  C.  with  separation  of  hydro- 
gen chloride;  this  compound  may  be  used  for  the 
detection  of  squalene,  even  as  little  as  1%.  The 
hydrobromide  is  very  similar;  the  hydriodide  is  not. 
so  easily  obtained,  and  melts  to  a  pink  liqnid  at 
108°— 109°  C.  The  oils  of  the  first  group  are  charac- 
terised by  high  iodine  values  and  low  saponification 
values.  By  eliminating  the  elements  of  hydrogen 
chloride  from  the  hexahydrochloride  by  treatment 
with  zinc  and  acetic  acid,  a  viscous  liquid  corre- 
sponding to  CjoHooOj  is  obtained.  On  destructive 
distillation  a  hydrocarbon  resembling  myrcene  is 
obtained.  The  specific  viscosity  of  squalene  in 
Ostwald's  viscosimeter  is  143  at  15°  C.  and  122  at 
25°  C,  and  the  time  of  flow  by  Redwood's  viscosi- 
meter is  91  sees,  at  15°  C.  and  73  sees,  at  25°  C.  For 
the  determination  of  hydrocarbon  (squalene)  in 
shark  liver  oil,  50  grms.  of  the  oil  is  distilled  under 
10  mm.  pressure,  and  Hie  acid  value  of  the  distillate, 
calculated  as  fatty  acid,  is  deducted  from  the  weight 
of  distillate,  the  remainder  being  the  approximate 
quantity  of  hydrocarbon.  Aizame  (Centrophonis 
sp.,  described  previously  as  Squalus  mitsukurii)  oil 
is  exceptionally  rich,  containing  84.8°;,  of  squalene. 

—J.  F.  B. 

Dog-fish  liver  oil.    A.  C.  Chapman.    Analyst,  191S, 

43,  150— 15S. 
The  liver  of  the  common  dog-fish  (Squalus  acan- 
thias)  yields,  when  minced  and  steamed,  about 
40 — 50%  of  its  weight  of  a  pale  yellow  oil,  whicli 
becomes  semi-solid  at  10°  C.  owing  to  the  separa- 
tion of  solid  glyeerides.  Two  specimens  of  the  oil 
prepared  from  different  batches  of  liver  had  the 
following  physical  and  chemical  characters,  the 
analyses  having  been  made  after  the  oils  had  been 
cooled  and  the  solid  substance  separated  : — Sp.  gr. 
at  15°/15°  C,  09175,  09180:  refractive  index  af 
20°  ('..  14755.  1  1749:  optical  rotation  in  100  mm. 
tube,  — ,  — 145:  saponif.  value,  1010,  10S-3;  iodine 
value  (Wijs),  1233,  1230;  free  fatty  acids  (as  oleic 
acid),  033%,  0-42%;  unsaponifiable  matter,  32-940/,, 
9'4S% :  brominated  glyeerides  insoluble  in  ether, 
19-25%,  2495%.  The  proportion  of  unsaponifiable 
matter  in  the  oil  appears  to  depend  on  the  age  and 
condition  of  the  fish.— W.  P.  S. 

Lipase;  Action   of  acids  on    castor  ■■.red .       G. 

Kita.       Kogyo-Kwagaku-Zasshi    (J.    Chem.    Ind., 

Tokyo),  1918,  21,  1—4. 
Armstrong  (this  J..  1905,  1242)  found  that  the  lipo- 
lytic activity  of  castor  seed  from  which  the  fat.  hail 
been  removed  was  destroyed  by  a  quantity  of  aeid 
equal  to  that  which  exercised  the  most  favourable 
effect  on  the  enzymie  hydrolysis  of  fats,  and  hence 
concluded  that  the  favourable  effect  of  the  acid 
cannot  be  due  merely  to  its  stimulating  action  on 
the  enzyme.  According  to  the  author  the  explana- 
tion of  this  apparent  anomaly  lies  in  the  fact  that 
whilst  lipase  rendered  active  by  a  small  quantity 
of  acid  loses  its  activity  in  presence  of  an  addi- 
tional quantity  of  acid,  in  presence  of  fats  the 
sensitiveness  of  the  activated  enzyme  to  aeid  is 
markedly  diminished. 

Gossypol,    the    toxic    principle    of    cotton    seed. 
Carruth.    See  XIXa. 

Patents. 

Oily  materials;  Process  of  purifying  .    W.   P. 

Schuck,    Assignor    to    Superior    Oil   and   Process 

Co..  Portland,  Oreg.     U.S.  I'at.  1,200,072,  Mar.  10, 

1918.    Date  of  appl.,  Aug.  ::i,  1910. 

Fatty  oils  are  purified  by  distilling  off  at  least  some 

of   Ihe   impurities    in    a    current   of    hydrogen,    in 
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absence  of  hydrogerdsing  catalysts,  whilst   main- 
taining the  oil  at  aboul  8W  c,  a  free  exil  for  the 
carrying  off  Hie  volatilised  Impurities  being 
maintained.— A.  de   W. 

/•  ..  plates  for  i'il  expressing  presses  and  analo- 
gous apparatus.  A.  \v.  French.  Plana,  Ohio, 
U.S.A.  Brig.  Pat.  1U.855,  Dec.  S,  1917.  (Appl. 
\..  17,894  of  1917.)    Under  int.  Oonv.,  Dec.  2,  1910. 

Soap;  Apparatus  for  and  method  of  rapidly  ageing 

.    De  N    w.  I"..  Young,  Narberth,  Pa.,  U.S.A. 

Pats.    L14,878   .-ind    114,879,    Apr.    18,   1!»17. 
(Appl.  Nos.  5242  and  5243  of  1017.1 

i.s.  Pais.  1,240,515  and  1,250,540  of  H'lT :  this 
.!..  1918,  17  a.  130  a. 

Separating  liquids  of  different  specific  gravity  in- 
soluble in-  difficultly  soluble  hi  each  other,  such 
for  instance,  as  on  emulsion  or  mixture  of  grease 
sad  water.    Bug.  Pat.  114,921.    Seal. 


XIII.    PAINTS  ;   PIGMENTS  ;   VARNISHES  ; 
RESINS. 

Rulphitc  turpentine     Schorger.    See  V. 

Patents. 

Sulphide  of  tine;  Process  for  tin-  preparation   of 

anhydrous   .    P.    Comment,    Dijon,    Prance. 

Bug.   Pat.    11I.IU7.  May  9,   1917.     (Appl.   No.   6596 
of  1917.)    Under  Int.  Conv.,  Mar.  28,  1917.    Addi- 
tion to  Eng.   Pat.  IIMI.MI   1 1  his  J..   1918,  1!73a). 
Zinc  persulphlde  to  be  used  for  reducing  anhydrous 
Sine  sulphate  In    sulphide  as  described    iu  the  chief 
patent    may   be   obtained   by   dehydrating   the  zinc 
pciilasulphide  resulting  from  the  action  of  an  alkali 
•  •]■  alkaline-earth  pentasulphide  on  a  zinc  salt.     Sul- 
phur may  also  l>c  present,  Willi  the  persulphide.  and 
effects  a  similar  reduction    The  addition  of  an  alkali 
sulphate  may  be  avoided    by  calcining  the  mixture 
tor  ::  hours  at  r.OO0— (100°  C.  and  then  for  1  hour  at 
10      '.ion"  c.     The  process  may  also  be  modified  by 
the  substitution  of  zinc  sulphite  for  zinc  sulphate. 
Barium  sulphate  may  also  be  added   in  any  desired 

proportion  to  obtain  llthopones.— W.  P.  F. 


It'll  pigment  '"  crimson  antimony  "  or  ".  antimony 

vermilion  "  I .-  Manufacture  of .    E.  P.  Morris. 

Bony,  and   T.  X.  ('.  X.  vill,   St.   Helens.   Lanes. 

Eng.  Pat.  114,581,  Oct.  17.  1017.     (Appl.  Xo.  15,025 

of  PilT.i 
Basic  antimony  sulphate  is  used  in  place  of  the 
norma]  sulphate  in  the  preparation  of  "  antimony 
vermilion"  or  "crimson  antimony"  by  precipita- 
tion with  sodium  thiosulphate.— A.  de  W. 

Lampblmok   [and  hydrochloric  add,  from  natural 
'/"*  .-    Process    of  manufacturing   .    W.    P. 

Mott.    Lake  wood,    Ohio,    Assignor    to    National 
Carbon  Co.,    Inc.    U.S.   Pat.   1,259,121,   Mar.    12. 
1918.     Date  of  appl.,  June  24,  Pile. 
Chm>ri:te  and  methane  or  natural  gas  are  admit  ted 
into   a    heater    to    form   carbon   tetrachloride    and 
hydrochloric  acid.     The  resulting  products  are  ad- 
mitted lo  a  mixer   with  more  methane  or   natural 
gas  anil  forced  into  a  heater  to  form  lampblack  and 
■Chloric  acid,  the  hydrochloric  acid  and  excess 
of  natural  gas  being  withdrawn  through  a  condenser 
lo  condense   the    former,  and   the  excess   of  natural 
gas  ilien  led  int..  the  stream  of  natural  gas  enter 
in.:   thi'  mixer. — A.  de  W. 


-.    P.  Akashi.  Tokyo,  Japan.    Eng. 
Dec.  91,  1917.     (Appl.  No.  18,944  of 


Ink;  Solid  — 
Pat.  114,601, 
1017.) 

A  PLASTIC  or  pasty  composition  forming  a  permanent 
solution    when   dissolved    iu   water   and    which    will 


not  dry  up  or  harden  on  keeping,  i.s  prepared  with 

ihe  aid  of  a  mixture  of  thymol  and  lactic  acid.  A 
suitable  composition  for  ink  may  be  made  from  dye 
{e.g.,   Methylene    Itlue).  'St  parts;  dextrin,  5   parts; 

gum     tragacanth     mucilage,     i     parts;     thymol, 

•J     ::  parts;  and  lactic  acid.  :;      1  parts,  all  by  weight. 

—A.  de  W. 

Phenolic  condensation  products;  Composition  con- 
taining   .    Process  of  moulding  articles.  L.  H. 

r.aekeland.  Yonkors.  N.Y..  Assign..!-  to  General 
P.akclile  CO.,  New  York.  U.S.  l'ats.  (A)  1,269,472 
and  do  1,259,478,  Mar.  19,  1918.  Dates  of  appl., 
Dec.  1".  1909,  and  May  -J.".,  1917, 

i  vl  An  infusible  composition,  particles  or  fragments 
of  which  can  be  welded  by  heat  and  pressure  to 
compact  coherent  masses,  consists  of  a  phenolic  con 
deiisation  product  in  solid  solution  with  a  fusible 
cyclic  hydrocarbon  of  high  boiling  point,  insoluble  in 
water,  in)  Coherent  masses  or  articles  are  pro- 
duced from  a  final  infusible  phenolic  condensation 
product  by  compounding  il  with  a  material  im- 
parting to  Ihe  mass  the  capability  of  welding,  sub- 
dividing this  product,  and  then  consolidating  the 
fragments  by   heat   and   pressure. —A.   de  W. 


XIV.    INDIA-RUBBER;   GUTTA-PERCHA. 


Caoutchouc;    Depolymerisation    of    raw  — .     s. 

Takeucl.i.        Kogyo-Kwagaku  Xasshi      (.1.     ('hem. 
Ind..  Tokyo',   1917,  20,  1297—1309. 

]  The  degree  of  depolymerisation  of  raw  caoutchouc 
I  which  takes  place  during  mastication  has  been 
studied  by  measuring  the  absolute  viscosity  of  solu- 
tions of  1  grm.  of  caoutchouc  in  70  c.c.  of  benzene. 
Samples  from  '  rceola  ami  Ucvea,  wild  and  culti- 
vated, were  investigated.  This  determination  serves 
as  a  very  convenient  control  of  the  time  of  mastica- 
tion and  other  operations.  The  mastication  should 
j  be  carried  on  until  the  absolute  viscosity  of  the 
solution  reaches  about  0*1.  The  solubilily  in  acet- 
one of  the  resin  or  Other  acetone-soluble  matter 
changes  during  mastication,  and  shows  a  minimum 
value  when  the  viscosity  reaches  about  01. — J.  F.  P.. 

Patents. 

Rubber  COag'ulum  or  similar  material  ami  process 
fur  preparation  Of  tlic  same  for  vulcanisation. 
E.  M.  Slocum.  Medan.  Sumatra.  Assignor  to 
General  Rubber  Co.  P.S.  Pals.  (A)  1,259,793 
and  (B)  1,259,794,  -Mar.  Ill,  1918s  Date  of  appl.. 
.Ian.  S.   1917. 

(A)  Latex  is  treated  with  a  naphthol,  all  (he  solid 
constituents  of  the  latex  being  thereby  substantially 
conserved,  (t-.i  Rubber  coagulum,  before  the  in- 
corporation of  sulphur,  is  subjected  lo  the  action 
of  /8-naphthol  so  as  to  form  a  semi-permeable  layer 
over  the  nitrogenous  material  in  the  rubber  and 
thus  prevent  its  migration. — D.  F.  T. 

Plastic  [rubber}  composition.  V.  .1.  Tone,  Assignor 
lo  'Ihe  Carborundum  Co.,  Niagara  Falls.  N..T. 
F.S.  Pal.  1,259,800,  Mar.  19,  PUS.  Date  of  appl.. 
Sep.   j::.   1915. 

A  PLASTIC  composition  is  made  containing  rubber 
mixed   with    silicon    monoxide. — D.  F.  T. 


XV.-LEATHER  ;  BONE  ;  HORN  ;  GLUE. 

Tanning;  Lyotrope  series  unit  theory  of .    H.  G. 

Bennett.    .1.  Soe,  Leather  Trades'  Chem.,  1017,  1, 
130—136  and  169—182. 

DISSOLVED  substances  fall  into  a  definite  sequence 
when  arranged  in  Ihe  order  of  their  effects  on  the 
physical   properties  of  water  and  on  its  properties 
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us  solvent  and  as  a  dispersion  medium  for  colloid 
sols.  This  sequence  is  known  as  the  lyotrope 
series,  and  its  influence  in  various  processes  of 
leather  manufacture  is  pointed  out.  Lyotrope  influ- 
ence has  a  marked  effect  on  t lie  imbibition  of  the 
hide  gel,  and  a  considerable  though  less  effect  on 
the  gelation  or  diffusion  of  the  tannin  sol.  The 
active  surface  of  swollen  hide  or  hide  powder  is 
of  predominant  importance  for  the  adsorption  of 
tannin,  and  largely  depends  on  the  lyotrope  influence 
of  salts,  etc.,  present.  Consequently  the  addition 
of  non-tanning  substances  (such  as  glucose  or 
magnesium  sulphate)  to  a  tannin  solution  causes 
considerable  variations  in  the  amount  of  tannin 
shown  by  analysis.  The  first  stage  of  the  vegetable 
1  aiming  process  is  adsorption,  and  the  amount  of 
tannin  adsorbed  is  a  function  of  the  specific  surface 
of  the  adsorbing  hide.  The  next  stage  consists  in 
the  diffusion  of  the  tanning  sol  into  the  hide  gel 
(there  also  lyotrope  influence  exerts  an  effect), 
and  the  gelation  of  the  tanning  sol  at  the  inter- 
face of  sol  and  hide  fibre.  Either  of  these  two 
phenomena  may  predominate.  Another  essential 
part  of  tanning  is  the  co-precipitation  of  the  two 
oppositely  charged  colloids,  the  positive  hide  (in 
acid)  and  the  negative  tannin.  Chrome  tannage  Is 
essentially  the  same  as  vegetable  tannage.  Lyotrope 
influence  is  more  marked,  but  exerted  in  the  same 
sense,  i.e.,  the  imbibition  of  the  bide  gel  is  reduced. 
There  is  the  same  sequence  of  lyotrope  influence, 
adsorption,  gelation,  and  diffusion  of  the  sol,  and 
precipitation  of  the  sol  at  the  hide  fibre  surface. 
The  author  does  not  regard  tanning  as  an  "  irre- 
versible "  phenomenon. — F.  C.  T. 


Gelatin;    The    swelling    of   .     H.    G.    Bennett. 

J.  Soc.  Leather  Trades'  Chem.,  191S,  2,  40—51.  . 

Owing  to  the  contractile  force  of  surface-tension 
the  surface  layer  of  a  liquid  is  a  zone  of  compres- 
sion. If  the  surface  is  greatly  increased  by  the 
presence  of  a  large  number  of  small  particles  the 
compression  of  the  water  becomes  correspondingly 
greater.  In  the  case  of  a  colloid  sol,  such  as  a 
gelatin  solution,  there  is  a  zone  of  compression 
surrounding  each  particle,  and  increased  concen- 
tration causes  the  approach  of  these  zones  and  final 
overlapping.  Thus  at  first  there  is  increase  ia 
viscosity,  and  subsequently  setting.  A  jelly  swells 
by  reason  of  the  mutual  repulsion  of  similarly 
charged  particles,  the  charges  being  due  to  the 
adsorption  of  ions.  The  swelling  force  varies  in- 
versely as  the  square  of  the  distances  separating 
the  particles,  i.e..  inversely  as  the  cube  root  of  the 
square  of  the  volume.  Thus  the  contractile  force,  or 
force  tending  to  resist  swelling,  and  the  swelling 
force  both  diminish  as  swelling  proceeds  and  the 
volume  increases,  but  the  swelling  force  diminishes 
with  the  greater  rapidity,  though  much  the  larger  at 
the  outset.  Finally  the  force  of  repression  equals 
the  swelling  force  and  there  is  no  further  increase 
in  volume.— F.  C.  T. 


Gelatin;    The    swelling    of    -  — .     H.    R.    Procter. 

J.  Soc  Leather  Trades'  Chem.,  191S,  2.  73— 7G. 
This  paper  is  in  reply  to  one  by  Bennett  (see  pre- 
ceding abstracts).  The  use  of  terms  such  as  ad- 
sorption,  lyophile,  lyotrope,  etc..  docs  not  explain 
anything,  since  Bennett  does  not  show  their  rela- 
tion to  understood  physical  or  chemical  processes. 
Further.  Bennett's  explanations  are  purely  qualita- 
tive, whereas  Procter  and  Wilson  (tins'. I.,  1910, 
045;  1917.  u->)  account  quantitatively  for  the  pheno- 
mena of  swelling.  Bennett's  contention  that  jellies 
are  two-phased  structures  is  merely  a  matter  of 
terms,  since  everything  is  two-phased  in  a  mole- 
cular sense.  In  a  gelatin  jelly,  however,  even  the 
ultra  microscope  gii-cs  no  proof   of  structure.     The 


statement  that  the  internal  pressure  of  a  liquid  irs 
due  to  surface-tension  is  vigorously  contested. 
Actually  the  surface-tension  is  a  consequence  of  the 
internal  pressure,  which  in  its  turn  is  caused  by 
molecular  attraction.  The  attraction  drawing  a 
particle  of  liquid  inwards  is  a  maximum  at  the  sur- 
face, but  the  compression  is  a  minimum  as  there  is 
no  superincumbent  liquid.  At  interfaces  of  contact 
with  solid  or  other  liquid  particles  the  tensions  may 
be  zero  or  negative.  Xo  experimental  condensations 
of  liquids  by  pressure  or  addition  of  soluble  salts 
have  resulted  in  large  increases  of  viscosity. 
Whereas  Procter  and  Wilson  attribute  the  swelling 
of  gelatin  to  the  osmotic  pressure  or  kinetic  energy 
of  ions  associated  with  the  colloid,  Bennett  ascribes 
it  to  static  electrical  repulsion  of  similarly  charged 
colloid  particles.  Such  particles,  however,  will  not 
repel  each  other,  as  their  charges  will  be  balanced 
by  a  surface  layer  of  ions  of  opposite  charge,  the 
whole  complex  being  electrically  neutial.  Agree- 
ment is  expressed  with  Bennett's  view  of  the 
practical  importance  of  the  lyotrope  series  in  tan- 
ning.—F.  C.  T. 


Chrome  liquors;  Alteration  in  basicity  during  tan- 
nage of  hides  in  one-bath  .     C  F.  Barber  and 

P.   I!.   Barker.     J.   Soc    Leather  Trades'    Chem., 
1917.  1.  112—144. 

Four,  series  of  liquors  were  used,  the  first  made 
from  chrome  alum,  the  second  by  the  reduction  of 
bichromate  with  glucose,  rhe  third  from  a  ready- 
made  one-bath  liquor,  and  the  fourth  made  from 
bichromate  by  reduction  with  thiosulphate.  Each 
series  consisted  of  several  liquors  of  different  basi- 
cities. During  tannage  the  basicity  sometimes  re- 
mained constant,  sometimes  diminished,  and  occa- 
sionally increased.  No  general  rule  appears  to  be 
followed.  The  results  are  given  in  detail  in  the 
paper;-  F.  C.  T. 


f.eallier;    'Wear    resistance    of   from    different 

parts  of  the  hide.     F.  P.  Veitch  and  .T.  S.  Rogers. 
J.  Amer.  Leather  Chem.  Assoc.,  1918,  13,  SO— 90. 

A  large  number  of  soles  were  tested  in  actual  wear 
on  boys'  sandals.  Leather  from  butts  wore  twice 
as  long  as  leather  from  bellies  and  one  and  one- 
third  times  as  long  as  that  from  shoulders. — F.  ('.  T. 


[Tannery]  lime  liquors;  Determination  of  ammonia 

in    used  .     F.   C.  Thompson  and    K.   Suzuki. 

J.  Soc.  Leather  Trades'  Chem.,  1917.  1,  140—142. 

Cystine  is  decomposed  by  magnesia  at  100°  C, 
yielding  ammonia,  and  its  probable  presence  in  used 
lime  liquors  points  to  a  likely  source  of  error  in  the 
ordinary  method  of  determining  ammonia.  Distil- 
lation of  the  neutralised  liquor  with  magnesia  in 
vacuo  at  any  temperature  below  40°  C.  (when  cys- 
tine is  unattached  but  ammonium  salts  easily  de- 
compose! gives  lower  results  than  the  ordinary 
method,  the  difference  being  usually  about  5%  of 
the  ammonia    found. — F.  C.  T. 


Egg  yolks;  Estimation  of  fat  in  commercial  ■ -. 

Si.   C.  Lamb  and  A.   Harvey.      J.   Soc.   Leather 

Trades'  Chem.,  1917,  1,  186— 1S7. 
Adam's  method  for  the  estimation  of  fat  in  milk 
is  adopted.  The  egg  yolk  is  spotted  on  an  Adam's 
paper,  or  on  a  strip  of  coarse  fat-free  filter  paper. 
The  paper  is  dried  overnight  at  the  ordinary  tem- 
perature and  then  extracted  as  usual  in  a  Soxhlet 
apparatus.  The  advantage  of  the  method  is  in  its 
convenience.     Accurate   results  are  obtained. 

— F.  C.  T. 
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Hides  and  skins;  Process  of  tanning  .    L.  T. 

Ball  and  i-\  Tattle,  Houston  Heights,  Tex.    U.S. 

Pat    1,288,789,   Felt.   19,    mis.       Date  of  appL, 

liar.  25,  T.'ir. 
Hides  are   tanned  by    an   infusion   of   tiliamlsia. 

— F.  C.  T. 

I. in i in- r:  Process  of  producing  artificial    —  .    0.  E. 
Arnold,  Assignor  to  B,   I.  du  Pom   de  Nemours 

Powder  Co.,  Wllmlng Del.  D.S.  Pat.  L,257,6C5, 

fleb.  28,  1918.  Date  of  appl.,  Sep.  8,  1914.  Re- 
newed July  9,   ll'lT. 

or  more  coats  of  a  plastic  nitrocellulose  com- 
position arc  applied  to  a  fabric  with  the  aiil  of 
pressure.    t'.  0.  T. 

Leather;  Process  for  producing  artificial -.    F. 

Sparre,  Assignor  to  E.  I.  du  Pont  de  Nemours 
Powder  Co.,  Wilmington,  Del.  U.S.  Pat. 
1,257,756,  Feb.  -y,,  1918.  Date  of  appl.,  Sep.  3, 
1914.    Renewed  July  10,  1917. 

onk  or  more  coats  of  nitrocellulose  composition  In 

the  form  of  a  jelly  nre  applied  to  a  fabric  and 
each  coat  subsequently  dried.  A  coat  of  cementing 
material  is  then  applied,  and  before  this  is  dry  a 
coat   of  nitrocellulose  plastic  material    Is   applied 

with  the  aid  of  pressure. — F.  C.  T. 

Process   of   manufacturing    vegetable   

[from  starch'].  V.  a.  Bloede,  Catonsvllle,  Md. 
1  .S.  Pat.  1,257,307,  Feb.  20,  1808.     Date  of  appl., 

29,  1917. 

a  - 1  \ it.  il  base  is  treated  with  caustic  alkali,  then 
partially  or  completely  neutralised,  and  subse- 
quently reduced  to  the  required  consistency  either 
by  the  action  of  ferments  or  enzymes  or  by  dilution 
with  a  thin  vegetable  nine  produced  from  starch  bj 
such  ferment  action. — F.  O.  T. 

Bides,  shins,  and  the  like;  Machine  for  facilitating 

the  handling  and  treatment  of  in  tanning 

mill  like  operations.  The  Vulcan  Engineering 
>'o.  (Whitehaven),  Ltd.,  and  A.  Dickson,  White- 
haven. Eng.  Pat.  115,009,  Jan.  29.  1!>1S.  (Appl. 
No.  1686  of  1918.) 


XV7..-SOILS;  FERTILISERS. 

Zeolitic  silicic  acid  in  soils;  Determination  of . 

K.  K.  Gedrovic.    Reprint,  pp.  400 — 4()ti. 

Thi  following  method  for  determining  zeolitic  silicic 
add,  i.e.,  thai  liberated  when  a  soil  is  treated  with 
concentrated  hydrochloric'  acid,  gives  good  results, 
is  rapid,  and  obviates  the  necessity  for  usinjr  large 
platinum  dishes.  Five  firms,  of  the  soil  is  treated 
in  a  small  platinum  dish  with  10%  hydrochloric 
add  and  then  calcined  over  a  gas  burner  furnished 
with  a  movable  mushroom-shaped  top  perforated 
over  its  whole  surface:  the  temperature  of  the  soil 
should  not  exceed  626°  C.     When  the  organic  matter 

baa  been  completely  destroyed,  the  Boil  is  cooled, 

mixed  in  a  beaker  with  water  and  with  1(1(1  c.e.   of 

potassium   hydroxide    solution.     The    liquid    is 

then  heated  tor  half  an  hour  on  a  water-bath  and 

subsequently  filtered,  the  first  opaque  portion  <>f  the 

filtrate  being  returned  to  the  filter.  The  contenls 
of  the  latter  are  washed  ten  times  with  1%  potae- 
sium  hydroxide  solution  and  the  total  lilti.ite  add! 
Bed  with  hydrochloric  add  and   evaporated  to  dry- 

m  a  sand-bath  at  125° — 150°  ('..  this  requiring 

i  i;  hour.  The  silicic  acid,  thus  rendered  quite  In- 
soluble, is  washed  and  filtered:  it  should  be  free 
from  chlorine.     T.  II.  P. 


Bracki  n  as  n  sourco  of  potash.    R.  A.  Berry,  <;.  W. 

Robinson,  ami  E.  .1.  Russell.     .1.  ltd.  Agric.   pits, 
25.  1     11. 

5Toi  \.  bracken  yields  the  purest  ash.  containing 
.iusi  over  .mi     k  ( i,  but  the  total  yield  of  potash  per 

acre  is  only  DbOUl  JO  lb.     Fully  grown  bracken  yields 

a  less  pure  ash,  containing  from  .':o  in  bTjO, 
but  the  yield  of  potash  per  acre  may  be  200  lb.  or 
more.  When  the  plant  dies  and  shrivels,  however. 
i  he  potash  becomes  lost,  pari  returning  to  the'  rOOl 
and  pari  being  washed  away  by  the  rain.  At  the 
fully-grown  stage  the  yield  of  potash  per  acre  will 
vary  somewhat  with  the  class  of  soil,  bul  is  largely 
controlled  by  the  relative  luxuri ■<•  of  growth  and 

■  lose    packing    cm    the   ground.       The'   best    time    to 

harvest  is  July  or  August,  and  it  Is  estimated  that 
one  ton  of  bracken  ash  would  be  obtained  from 
7 — 10  acres  of  land,  .Making  approximate  estimate's, 
the  cost  of  collect  ion  of  one  ton  of  ash  would  be 
from  111.  to  Vol.,  and  ils  value,  taking  potash  at 
108.  per  unit,  would  be  151.  to  20?.,  assuming  thai 
all  the  ash  was  saved  and  none  exposed  to  rain. 
Probably  the  best  way  wherever  possible  Is  to  use 
the  bracken  for  litter  or  bedding,  thus  obtaining 
the  potash  and  also  nitrogen  and  organic  matter, 
and  at  the  same  lime  liberating  straw-  for  other 
purposes. — W.  G. 

Patents. 

Cyanamide    and  like  silos;    Construction   of . 

O.  Sveiiclsen.  London.     Eng.  Pat.  114,487,  Apr.  11. 
1917.     (Appl.  No.  5119  of  1917.) 

A  silo,  when  of  rectangular  form,  is  constructed 

with  a  series  of  sloping  shelves,  one  above  the 
other,  along  tWO  Opposite  sides,  and  a  double  series 
along  the  centre,  arranged  so  as  lo  slope  towards 
the  shelves  on  the  sides  at  an  angle  slightly  greater 
than  the  angle  of  repose  of  the  material  to  bo 
stored.  Hoppers  .are  provided  at  the  top,  opening 
over  tiie  space  between  the  sloping  shelves.  The 
silo  is  emptied  from  the  bottom.  When  the  silo  is 
of  cylindrical  construction  the  central  shelves  arc 
of  circular  form,  supported  cm  a  central  pillar,  and 
placed  intermediately  with  the  shelves  on  the  wall. 
The  spaces  under  the  shelves  permit  of  expansion 
of  the  material,  e.g  ,  crude  calcium  cyanamide,  being 
stored.— J.    H.  J. 

Calcium  i  ini  mi  iniiii,-  Process  of  making .    G.  B. 

Cox,  Niagara  Falls,  N.Y.,  Assignor  to  American 
Cyanamid  Co.,  New  York.  U.S.  Pat.  1,25S,747. 
Mar.  12,  1918.  Date  of  appl.,  Dec.  19,  1917. 
FixKi.Y-niviDK.n  calcium  carbide  is  heated  to  a 
reacting  temperature  and  nitrogen  passed  over  it 
;il  a  constant  rate.  When  the  reaction  begins,  the 
heal   applied  is  decreased  and  is  maintained  at  the 

lower  level  until   the  reaction  is  self-propagating. 

The  reaction  is  allowed  to  go  cm  unlil  practically 
;ill  the  mass  is  converted  Into  cyanamide. 

—J.  H.  J. 

Phosphate  fertiliser  containing  nitrogen;  Manufac- 
ture of  a  —  •    F.  \V.  Howorth,  London.    From 
Norsk       Hydro- Kick  I  risk      Kvaclslofaktieselskab, 
Christiania,  Norway.    Eng.  Pat.  I14,s7:j,  Apr.  10, 
1917.     (Appl.  No.  5062  of  1917.) 
As  intimate  mixture  of  raw  phosphate  and  calcium 
carbonate    is    I  rented    with    sufficient    dilute   nitric 
add   tci    render  the   bulk  of  the  phosphate  soluble 
and   to  form  a   product  which  solidifies  to  a  hard, 
dry  mass  on  cooling.     For  example,  by  treating  a 
mixture  of  apatite  (920  kilos.,  containing  72%  of 
iricalcium  phosphate)  and  limestone  (80  kilos.)  with 
nitric  acid  of  82%  strength  (79(i  litres),  a  product 
(1S30  kilos. i   is  obtained  containing  over  15%    of 
soluble  phosphoric  add  and  about  6*5%  of  nitrogen. 
(  oiiservalion  of  the  nitrous  gases  is  effected  by  con 
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ducting  the  process  in  ;i  closed  vessel  and  subjecting 
the  liquid  product  to  the  action  of  a  vacuum  or 
compressed  air. — AY.  E.   F.  P. 


XVII.-SUGARS  ;  STARCHES  ;  GUMS. 

Sugar;   Balanci    of  some  constituent  principles  of 

the  sugar-beet    during  the  manufacture  of  • . 

B.  Saillard.  Comptes  rend.,  Wis.  166.  097— G99. 
Aterage  figures  are  given  for  twenty  factories  over 
a  period  of  fifteen  years  foi  ilie  distribution  of  the 
dry  matter,  nitrogen,  potash,  soda,  and  phosphoric 
acid  of  the  beetroot,  in  the  diffusion  pulps  and 
water,  the  carbonatation  cakes,  the  molasses,  and 
the  condenser  water.  The  nitrogen  in  the  con- 
denser water  is  about  17 'v,  of  the  total  and  is  lost. 
That  in  the  molasses  is  about  Z0%  of  the  total  and 
is  generally  lost  in  the  manufacture  of  alcohol  from 
the  molasses.  Almost  the  whole  of  the  potash  and 
soda  are  found  in  the  molasses,  whilst  most  of  the 
phosphoric  acid  is  found  in  the  carbonatation  cakes. 

— W.  G. 

Sugar  boiling  in  Hawaii.    A.   Giacometti.    Intern. 
Sugar  J.,  1918,  20.  is:;-  185. 

In  the  two-boiling  system,  which  is  now  most 
generally  used  in  Hawaii,  a  magma  of  second  sugar 
and  syrup  is  charged  into  the  pan;  syrup  is  boiled 
upon  it  until  the  pan  is  full:  one  half  is  trans- 
ferred to  a  second  pan:  and  the  two  "strikes" 
finished  with  more  syrup  and  molasses.  After 
curing  the  massecuites  with  very  little  or  no  wash- 
ing, the  sugar  is  bagged  without  drying.  By  the 
regulation  of  the  quantity  of  "  seed  "  in  the  first 
charge,  the  desired  size  of  the  finished  grain  is 
determined,  and  much  care  must  be  exercised  in 
,'jreparing  this  "  seed  footing  "  before  proceeding 
to  the  actual  boiling,  since  any  neglect  in 
eliminating  false  grain  at  this  stage  of  the  process 
will  result  in  a  poor  sugar.  When  boiling  second- 
grade'  sugars,  a  charge  of  first  molasses  is  drawn 
into  the  pan  to  about,  one-fourth  of  its  capacity, 
boiled  to  string-proof,  and  dropped  into  a  tank. 
As  soon  as  enough  crystals  are  formed,  which 
generally  occurs  after  IS — 24  hours,  the  charge  is 
taken  back  into  the  pan,  and  finished  with  the  same 
grade  of  molasses.  Alternatively,  this  period  of 
crystallisation  at  rest  may  be  dispensed  with,  the 
molasses  being  grained  directly  in  the  pan:  but  in 
either  case  boiling  must  be  very  slow  to  ensure  good 
exhaustion,  and  cooling  should  be  carried  out  in 
crysfallisers  alone  or  in  crista llisers  and  tanks  for 
about  equal  periods.  Complaints  have  been  made 
by  refineries  in  t lie  United  States  against  the  small 
and  uneven  grain  of  Hawaiian  sugar,  so  trouble- 
some in  refining,  but  by  insisting  upon  the  careful 
elimination  of  false  grain  in  the  early  stage  of  boil- 
ing this  defect  has  been  remedied.  Attention  is  now 
being  given  to  the  high  ash  content  of  the  sugar. 
Contrary  to  the  general  belief,  the  greater  part 
of  the  ash  is  not  present  in  solution  in  the 
molasses  adhering  to  the  crystals,  but  is  held  by  the 
sugar  in  the  solid  form.  Washing  the  sugar  in 
centrifugals  and  afterwards  remelting  is  insuffi- 
cient, and  the  suspended  solids  must  be  eliminated 
by  decantation  or  filtration.  Sugars  of  lower  ash 
content  would  be  obtained  by  sulphiting  the  thick- 
juice  to  neutrality  and  filtering  to  remove  the 
calcium  salts:  the  formation  of  incrustation  in  the 
pan  would  also  thus  be  prevented,  or  at  least  much 
diminished. — J.  P.  O. 

Molasses;  Oei  rligs'  theory  of  the  formation  of 

■i, nt  experiments  upon  the  precipitation  of  sucrose 
from  exhausted  molasses  by  acetic  acid.  H.  C. 
I'rinsen  Geerligs.  Intern.  Sugar  J..  1918,  20. 
lfiS— 170. 

According  to  the  author's  theory  (Archief  Java 
Suiker-ind.,    1S95,    2!>7:    this    .T..    1895,    667),    final 


molasses  may  be  regarded  as  a  hydrated  combina- 
tion of  sucrose,  reducing  sugars,  and  salts. 
analogous  to  the  known  double  compounds  of 
sodium  chloride  and  sucrose  or  calcium  chloride 
and  kevulose.  from  which  the  constituents  do  not 
separate  out  on  further  concentration  of  the  solu- 
tion. Experiments  are  now  described  controvert- 
ing the  view  that  molasses  is  simply  a  solution  of 
sucrose  in  nou-sugars.  Alcohol  was  added  to 
solution  of  sucrose  and  sodium  chloride  in  water, 
in  such  proportion  that  the  sucrose  present  would 
have  remained  dissolved  and  the  salt  would  have 
been  precipitated  had  either  of  these  constituents 
been  present  alone  in  the  solution.  It  was  found, 
however,  that  the  solution  separated  into  two 
layers,  both  consisting  of  sucrose,  sodium  chloride, 
water,  and  alcohol,  with  the  same  relative  propor- 
tions of  sucrose  and  sodium  chloride  in  both.  A 
similar  result  was  obtained  in  the  case  of  cane 
molasses:  whereas  were  molasses  simply  a  solu- 
tion of  sucrose  in  non-sugars,  it  would  seem  certain 
that  the  relative  proportions  of  sugars  and  salts 
would  thereby  have  been  changed.  The  observa- 
tion of  Friedrich  (this  J..  1917.  11S7)  that  on  mix- 
ing beet  molasses  with  an  equal  weight  of  glacial 
acetic  acid,  about  otic  of  the  sucrose  of  the  molasses 
(or  about  72  %  of  the  total  sugar  present)  is  preci- 
pitated in  the  form  of  a  tolerably  white  powder, 
is  confirmed,  and  this  result  is  regarded  as  proof 
of  the  existence  of  a  sucrose-salts  combination. 
decomposable  on  the  addition  of  an  acid.  Cane 
molasses  failed  to  yield  a  parallel  result,  possibly 
because  in  this  case  the  reducing  sugars  are  too 
strongly  combined  with  the  salts  to  be  liberated  by 
acetic  acid.  If  a  stronger  acid,  e.g.,  hydrochloric, 
be  added,  the  combination  appears  to  break  up. 
for  the  alcohol  was  found  to  precipitate  the  salt 
fraction,  or  at  least  part  of  it,  from  cane  molasses. 
the  sucrose  and  reducing  sugars  remaining 
dissolved.— J.  P.  O. 

Decolorising    carbons;    Vegetable   [for   sugar 

refining'].  M.  A.  Sehneller.  Louisiana  Planter, 
1917,  64.  Xo.  10.  154— 15'}. 
A  mixture  of  three  parts  of  sawdust  and  two  of 
lime  when  charred  and  heated  to  600° — 1000°  C.  or 
over  produced  a  carbon  of  the  efficiency  of  "  Xorit  " 
i  see  i  his  J..  191S,  ICOa),  but  the  process  is  a  costly 
one.  owing  to  the  fact  that  the  product  contains 
much  calcium  carbonate,  which  must  be  elimin  ited 
by  solution  in  hydrochloric  acid  and  washing. 
Processes  using  water-soluble  substances  as  potas- 
sium carbonate  or  calcium  chloride  in  the  mix- 
ture that  is  carbonised  are  cheaper,  and  these 
were  found  to  give  carbons  having  70 — SO  of 
the  decolorising  power  of  "Xorit."  In  Louisiana 
tic  hulls  or  leaves  are  carbonised  with  the  ex- 
clusion of  air  in  a  closed  iron  retort  at  red  heat, 
when  a  product  is  obtained  containing  about  50% 
of  mineral  matter,  mostly  silica.  By  dissolving 
out  the  silica  enveloping  the  carbon,  using  about 
20  of  caustic  soda,  a  material  is  produced 
having  about  l1  times  the  decolorising  power  of 
"  Xorit."  t  See  also  this  L.  1917. 1041.  i  None  of  the 
other  methods  tried,  however,  approaches  the  zinc 
chloride  process  of  Zelniczek  (Austrian  Tatent 
3718),  the  underlying  principle  of  which  appears 
to  be  the  carbonisation  of  the  organic  matter 
with  the  aid  of  dehydrating  substances  at  a  low 
temperature  before  the  furnace  heat  can 
destroy  the  porosity  of  the  material.  Thus. 
a  mixture  of  2  parts  of  zinc  chloride  and  1  of 
sawdust  was  evaporated  with  water  and  heated 
in  a  retort  to  the  volatilisation  point  of  the  salt, 
when  a  carbon  was  obtained  having  a  decolorising 
power  three  times  as  great  as  that  of  "  Xorit  " 
(the  decolorising  power  of  which  is  10 — 30  times  that 
of  ordinary  animal  charcoal);  while  a  .".  to  1  mix- 
ture of  these  two  ingredients  produced  a  carhop 
five  times  more  active  than   "  Xorit." — .T.  P.  O. 
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Corrosion   ta  on  evaporator  of  <i  sugar  factory  In 
Java  caused  by  organic  acids  formed  from  the 
fuioc.    T.  A.  Jenttnk.    Archief  Suiker-ind.  Ned. 
indie.  un7.  25.  20    34.    1  tit  fin.  Sugar  J.,  1918,90, 
194    196. 
i\  m   [actor;  In  Java  operating  according  to  the 
nUpbitatlon-defecatlon  process  the  brass  tubes  of 
the     multlple-effecl     evaporator     were     strongl] 
corroded,  especially  In  iii>'  second  and   the  third 
effects.    Suspecting  thai  Uiis  was  due  to  sulphurous 
:n  l<i  volatilised  from  the  juices,  daily  titrations  of 
the    condens  d    waters    from    the    several    effects 
wiiii  -\  50  Iodine  and   S  60  sodlnm  hydroxide  solu- 
tions were  made  during  a  fortnight,  parallel  ohser- 
rations  being  also  carried  out  in  a  factory  working 

uormally.  In  the  factory  troubled  with  corrosion. 
the  aridity  Of  the  condensed  waters  was  consider- 
ably higher  in  the  case  of  the  fourth  or  last  effect 
and  lowest  in  tbe  second;  whereas  normally  it  is 
constant  In  each  effect  On  the  other  band,  the 
Iodine  titration  was  highest  in  (ho  water  from  the 
second  effect    and    lowest    in  the  fourth,    If  the 

Corrosion  bad    been  eaus-d  by  sulphurous  acid.   Hie 

iodine  titration  would  have  been  highest  In  the  case 
of  the  fourth  effect,  In  which  by  far  most  corrosion 
bad  occurred.  Ii  is  suggested  that,  probably  owing 
to  insutliciont  clarification,  there  were  present  in 
the  Juice  volatile  organic  compounds  of  ketonlc  or 
aldehydlc  nature,  methylglyoxal,  for  example, 
which  became  oxidised  during  evaporation.  As 
concentration  proceeded  the  content  <>f  these  com- 
pounds  In  the  condensed  water  ias  Indicated  by  the 
Iodine  titration)  fell,  while  concurrently  acids, 
probably  niosl  ly  glyoxylic  add,  wore  formed,  and 
accumulated  principally  in  the  last  effect  of  the 
multiple  evaporator. — J.  P.  O 

Alcohol  from    uxute    molasses   in    the   Philippine 
Islands.     Ili-ill  and  Thurlow.     gee  XVIII. 

Erythrodewttin  in  starch  hydrolysis.    Digestibility 
o)  bread,    m.    Blake.    See  xixa. 

Influence    of    suspended    ntatter    on    colorimetric 
determinations.    Van  der  Linden.    Sex   will. 
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Sugar  solutions;  Material  for  clarifying  -  and 
itirniis  for  regenerating  the  material  after  use. 
T.    Hayashl,    U.    Emura,    and    Kwanto    Sanso 

KabushiUi-Kaislia.  Ltd.,  Tokyo,  Japan.  Eng. 
Pat.  108,303,  May  is,  1917.  (Appl.  No.  717:.  of 
i!U7.i  Under  Int.  Cony..  July  22, 1916. 
A  solution  of  commercial  phosphoric  acid  of 
k:  20%  strength  is  freed  from  excess  of  free 
sulphuric  acid  by  heating  with  3  10'  .  of  aluminium 
or  5 — 13%  of  aluminium  hydroxide.  The  greater 
part  of  the  water  is  then  removed  by  vacuum 
evaporation,  and  the  concentrated  phosphoric  acid 

is  mixed  with  powdered  bone-black  to  o  past]  i 

sistenec  The  product  Is  used  for  the  Clarification 
of  sugar  solutions  after  defecation  with  lime.  The 
carbon  may  i«>  regenerated  by  washing  with  a 
solution  of  phosphoric  acid,  either  directly  or,  If 
highly  charged  with  Impurities,  after  burning  or 
boiling  with  caustic  soda.— J.  I".  n. 

Bagasse,  etc;  Process  <>/  preserving  —  and  making 
fuel  therefrom.  Process  for  economic  steam 
production  in  cane-sugar  factories.    W.  Geveke, 

New   York.       r.s.    Pats,    (a)    1,2uS,888  and    (b) 
1,236,889,  Mar.  111.  Tills.   Hale  of  appl..  July.':.  1917. 

m  Moist  bagasse  Is  tightly   baled   and  the  bales 

are  allowed  to  dry  and  Hie  bagasse  then   made  Into 

briquettes,  the  adhesive  material  com, lined  in  the 
bagasse  Itself  acting  as  binding  agent,    (b)  Bagasse 


IS  prepared  for  combust  ion   In  boiler    furnaces,  etc., 

by  mixing  ii  wiih  dry  vegetable  material,  e.g.,  drj 
cane  leaves  cut  into  pieces. — J.  n.  L. 

Sugars  [and  cattle  food];  Process  of  producing 
[from  spent  grains],     B.   L,    Dlman,   Baltimore 

county.    Bid.     I'.S.    Pat.    1,269,508,    .Mar.    19,    lids. 
Kale  of  appl..  Sept.  28,   1916. 

Si  I  LltS  and  slock  food  are  produced  from  waste 
materials  such  as  brewers'  or  distillers'  spent 
grains,  by  heating  with  dilute  mineral  acid,  e.g.,  at 
115° — 120°  C,  to  saccharify  the  carbohydrates  pre 
sent.  The  liquid,  containing  the  sugars,  may  be 
neutralised  alter  separation  from  the  solid  matter, 
and    the    latter,    still    containing    the    unaltered 

proteins,    may  be  obtained  free  from  acid  and  oilier 
d.lelerious  substances  and  suilable  for  cat  II"   food, 

I.    II.   I.. 

Process   of  manufacturing   vegetable    glue    [from 
starch].    U.S.  Pat.  1,257,307.    See  XV. 


XVIII.-  FERMENTATION  INDUSTRIES. 

Starch    [in    barley];    Determination    of   .    B. 

Eutzcha.  Woch.  Bran..  l!)17.  3*.  277—281,  290 
291,  294—296,  304—306,  313—316,  323—325,  332 
334,  339—341,  349—352,  .!".!»—  300,  308,  376,  381  3S4, 
391—392,  398—399,  400—408. 
The  author  gives  an  historical  summary  of  the 
researches  on  the  determination  of  starch  in  barlex . 
and  recommends  Linl  net's  polarimclric  method  (this 
J.,  liiii'.  663).  There  is  no  constant  relation 
between  the  starch-content  of  barley  and  the  per 
cenlage  yield  of  extract  from  the  corresponding 
malt  (both  referred  to  dry  substance);  (he  results 
obtained  by  different  investigators  indicate  thai  the 
amount  by  which  the  la!  let-  exceeds  the  former  may 
vary  considerably,  average  values  ranging  from 
lis  to  17-5  having  been  suggested  (cp.  Lintner,  this 
.!..  1911,  1080).  The  sum  of  the  starch-content  and 
the  protein-content    of  barley  is  not  constant,  but 

may  range  between  70  and  74",,  for  barleys  of  the 
same  season.      For  the  valuation  Of  brewing  barleys 

the  starch-content  is  as  useful  as  the  extraet- 
eonleni    (cp.  I.intner.  ibid.). — J.  II.  L. 

Sorghum   m-   millet    [as    malt   adjunct].    J.   Baux. 
Brasserie  et    Malterie,  mis.  7,  372—375. 

BREWERS  in  France  have  recently  been  offered  a  lieu 
mall     adjunct,    viz..    doura    or    millet,    the    seeds    of 

Sorghum  oulgare.  II  is  used  in  distilleries  and 
yields  very  pure  spirit  of  pleasant  flavour.  It  is 
sold  in  the  form  of  whole  grains,  sometimes  ttD.de- 
corticated.  and  also  as  flour.  lis  range  of  com- 
position is  as  follows : — Moisture,  12 — 15%;  starch, 
(S3 — 60% ;  extract,  04  70%;  fatty  mallei-.  :;  5%; 
lotai  proteins,   in    13         The  yield  of  extract   is 

al'oiit  s  Hi  lower  than  that  from  maize  ami 
10 — 16%  lower  than  thai  from  rice:  it  is  less 
than  might  be  expected  from  the  starch-content 
because    the    fatty    mailers    present,    as    in    the 

case     of    raw     maize,     impede    conversion     of     the 

starch     to     B e     cxlcnl.        The     removal    of    (he 

fatty  matters  would  enhance  the  value  of  the  mate- 
rial  not   only  on    this   account,   but  also   because 

they  render  il  liable  to  become  ram-id.  Millet 
appeals  lo  be  well  suited  for  brewing  purposes 
provided  il  is  in  good  condition,  but  it  is  subject  to 
lapid  deterioration  when  abnormally  moist.  lake 
maize  and  rice,  it  requires  cooking  to  gelatinise  the 

starch.  lis  use  has  sometimes  given  rise  to  diffi- 
culty in  the  filtration  of  the  wort,  but  this  Is 
Chiefly  because  il  has  been  very  finely  ground. 
This  trouble  may  lie  avoided  by  cooking  under 
pressure,  for  in  ibis  case  the  grain  need  only  be 
coarsely  crushed.— J.  H.  f.. 
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[Icolirolic  fermentation;  Influence  of  variations  of 

barometric    pressure    on    the    course     of   . 

A.  Eippel.  Centralbl.  Bakt.,  1917.  II.,  47,  225—229. 
Is  the  fermentation  of  nutrient  liquids  by  yeast  it 
was  observed  that,  when  fermentation  was  very 
slow,  extending  over  1 — 2  weeks,  the  rate  of  evolu- 
tion of  carbon  dioxide,  as  measured  by  the  loss  in 
weight  of  the  flasks  containing  the  cultures, 
fluctuated  from  day  to  day.  The  fluctuations 
showed  a  certain  correspondence  with  the  varia- 
tions of  barometric  pressure,  low  pressures  favour- 
ing the  e\o]uti<m  of  gas,  and  vice  versd. — J.  H.  L. 


Fermentation;    Influence   of  air  pressure  on  . 

H.  Zikes.    Allg.  Z.  Bierbrau.  u.  Malzfabr.,  1917, 
38,    229.    Woch.  Brau.,  1917.  34.   410. 

Beer  wort  was  fermented  completely  in  flasks, 
some  of  which  were  closed  by  means  of  a  sulphuric 
acid  trap  and  others  only  with  a  plug  of  cotton 
wool.  It  was  found  that  in  the  former  case  the 
wort  attenuated  more  completely  than  in  the  latter 
ease,  though  the  evolution  of  gas  was  more  rapid 
in  the'  flasks  closed  with  cotton  wool.  The  more 
complete  attenuation  is  attributed  to  exclusion  of 
air,  in  consequence  of  which  the  yeast  is  compelled 
to  obtain  oxygen  by  increased  decomposition  of 
sugar.  The  author  noted  also  fluctuations  in  the 
amount  of  gas  evolved  from  day  to  day,  as  observed 
by  Eippel  i  see  preceding  abstract),  especially  in  the 
flasks  closed  only  with  cotton  wool. — J.  H.  L. 


Enzyme    formation.     H.    Euler.     Biocliem.     Zeits., 

1918,  85,  400—417. 
Attention  is  called  to  the  fact  that  the  formation 
of  an  enzyme  (invertase)  in  developing  yeast  is 
not  necessarily  parallel  with  the  rate  of  growth.  A 
series  of  experiments  was  carried  out  with  culture 
media  containing,  in  addition  to  sucrose  and  neces- 
sary inorganic  salts,  the  following  substances  as 
sources  of  nitrogen  :  glycine,  glycine  plus  cystine, 
glycine  plus  tyrosine,  asparagine,  alanine,  yeast 
water.  There  was  no  marked  difference  in  the  rate 
of  growth  with  different  amino-aeids,  but  it  was  less 
than  in  the  presence  of  yeast  water.  In  yeast  water 
t  He  rate  of  formation  of  invertase  was  greater  than 
in  the  presence  of  pure  amino-aeids,  but  here  again 
there  was  no  marked  difference  in  the  action  of 
the  individual  acids. — S.  B.  S. 

Wolasses;  Alcohol  from  waste in  the  Philippine 

Islands.     H.     C.     Brill     and     I..     W.     Thurlow. 
Philippine  J.  Sei..  1917.  12.  A,  207—292. 

Tut  quantity  of  waste  molasses  produced  in  the 
Philippines  in  1915  was  probably  about  30  million 
kilos.  A  typical  sample  contained  1-39%  of  potash, 
03S%  of  phosphorus,  and  0-21%  of  nitrogen.  The 
proportions  of  potash  and  nitrogen  are  low  com- 
pared with  those  in  Hawaiian  molasses,  because  in 
many  cases  no  fertilisers  are  applied  to  sugar  lands 
in  the  Philippines  and  no  attempt  is  made  to  return 
the  fertiliser  constituents  in  the  ash  of  the  bagasse 
and  in  the  molasses  to  the  soil.  Before  many  years. 
however,  fertilisers  will  have  to  be  employed  to 
maintain  the  yield  of  cane,  and  the  authors  con- 
sider that  the  most  profitable  method  of  disposing  of 
the  waste  molasses  is  to  produce  alcohol  and  utilise 
the  valuable  constituents  of  the  vinasses  for 
fertilising.  This  is  already  being  done  to  some 
extent,  but  the  methods  employed  are  very  crude  and 
i  lie  yield  of  alcohol  is  therefore  low.  The  experi- 
ments described,  made  with  a  strongly-fermenting 
i  op  -fermentation  yeast  isolated  from'  nipa  juice 
fcp.  Pratt  and  others,  this  J..  1914,  656),  indicate 
the  lines  on  which  improvements  may  lie  realised. 
Wherever  practicable  without  excessive  expense,  the 
diluted     molasses     before    inoculation    should     be 


sterilised,  e.g.,  by  heating  at  70°  C,  but  where  this 
is  impossible  only  good  water  must  he  used  for 
diluting.  The  diluted  molasses  should  have  a 
density  of  about  105°  Brix  fsp.  gr.  T0678),  and 
should  be  treated  with  2  grms.  of  sulphuric  acid 
and  at 'least  04  grin,  of  ammonium  sulphate  per 
litre.  Ammonium  fluoride  has  no  greater  stimu- 
lating action  on  fermentation  than  the  sulphate. 
Sea  water  has  a  deleterious  influence  and  reduces 
the  yield,  of  alcohol.  Addition  of  rice  polishings 
does  not  appear  to  improve  the  fermentation,  but 
tends  to  increase  the  production  of  acids.  The 
yeast  employed  should  be  free  from  infection;  it 
may  be  cultivated  from  a  pure  culture  in  diluted 
molasses,  1  part  of  the  fermenting  liquid  being 
seeded  into  100 — 150  parts  of  unfermented  solution. 
By  beginning  with  a  10 %  solution  of  molasses  and 
making  each  successive  solution  slightly  more  con- 
centrated until  a  density  of  10-5°  Brix  is  attained, 
the  ability  of  the  yeast  to  ferment  in  more  highly 
concentrated  solutions  is  strengthened.  The  tem- 
perature of  the  fermenting  liquid  should  be  main- 
tained between  2S°  and  30°  C.  by  artificial  cooling. 
By  operating  in  this  way  the  authors  obtained  yields 
of  about  90°o  of  the  theoretical  quantity  of  alcohol. 

—J.   H.  L. 

Spirit;    Revision    of    the    [Dutch]    tables  for    the 

strength  of .    X.  Schoorl  and  A.  Regenbogen. 

Proc.   K.  Akad.   Wetensch.  Amsterdam,   191s.  20. 
s31— 837.     Pharm.  Weekblad,  191S,  55,  390—409. 

The  authors  have  redetermined  the  densities  of 
mixtures  of  ethyl  alcohol  and  water  at  15°  C.  Alco- 
hol prepared  from  "  supra-graln  spirit  "  and  from 
••  prime  grain  (J)  and  molasses  (§)  mixed,"  when 
distilled  over  lime,  shaken  with  freshly  precipitated 
silver  oxide,  and  finally  distilled  over  metallic 
calcium  save  concordant  values  for  sp.  gr.  at 
15°/4°  C.  =079300.  The  densities  of  mixtures  of  this 
alcohol  with  water  differ  very  appreciably  in  certain 
cases  from  those  recorded  by  von  Baumhauer 
(1860),  on  which  the  present  Dutch  official  tables 
are  based,  but  are  in  very  close  agreement  with  the 
values  obtained  by  Osborne  and  MacKelvey  ithis 
.T..  1913.  3031,  on  which  are  based  the  tables  issued 
by  the  U.S.  Bureau  of  Standards.  These  tables  are 
recommended  by  the  authors  as  affording  the  most 
accurate  compilation  of  the  densities  of  mixtures 
of  ethyl  alcohol  and  water. — H.  M.  D. 


Wood  alcohol  poisoning.    A.  O.  Gettler  and  A.  V.  St. 
George.    Amer.  J.  Pharm.,  191S,  90,  280—284. 

Details  are  given  of  six  fatal  cases  of  poisoning 
by  whiskey  adulterated  with  methyl  alcohol.  The 
presence  of  methyl  alcohol  was  detected  in  the 
distillates  from  portions  of  the  brains,  by  oxidising 
the  liquid  and  applying  the  tests  for  formaldehyde. 
In  view  of  the  danger  of  direct  introduction  or 
inhalation  of  methyl  alcohol  into  the  body,  it  is 
suggested  that  its  sale  for  domestic  purposes  should 
be  prohibited,  and  denatured  ethyl  alcohol  used  in 
its  place. — C.  A.  M. 


Action    of    acids    on     castor    seed    lipase.    Kita. 
gee  XII. 


Eriithrodr.rlrin      in     starch      hydrolysis.       Blake. 
See  XIXa. 


Preservation  of  moist  yeast.    Voltz.     See  XIXa. 


Studies  in  carbonating.     II.  Carbonating  of  distilled 
water.     Patten  and  Mains.     See  XIXa. 
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i  i  lot  H<    bacteria  |;  I  .imlimi 

irith  an  enveloping  protective  medium,    i.  P. 

Harris,  Bronxville,  and  F.  W.  B.  Eschniann, 
Isalgnors  i"  The  Arlington  Chemical  Co., 
Yonters,  X.V.  U.S.  Pat.  1,200,899,  Mar.  20,  mis. 
Date  of  appl.,  Dec.  10,  191 1. 

Gebms,  surii  as  lactic  bacteria,  are  prepared  In  a 

,,i  dormant  vitality   bj    enveloping  them  In  a 

im  of  a  tatty  composltTon.      The  germs  are 

■  i.  veloped  as  a  culture  In  a  matrix  fluid,  the  culture 

la  Altered  through  ■   layer  of  Inerl  material,  the 

residue  on   the  Alter  is  dried  and  pulverised,  the 

rattj  enveloping  medium  is  melted,  and  the  pul 

i  residue  Incorporated  therein.    The  envelop- 

tedlum  should  have  a  melting  poinl  below  the 

temperature    of    the   human    body;    it    should   be 

Insoluble  In  water,  and  capable  of  protecting  the 

germs  jitr:iiiist  the  action  of  air,  moisture,  and  the 

trie  juice  .'mil   body  fluids. — .T.   F.  H. 


Ication  <><   fermenti  d    musts-,  methyl  alcohol, 

a, ni  other  liquids;  Process  and  apparatus  for . 

B.  Barbel  el  Filsel  Cie.,  Paris,    fing.  Pat.  14,041, 
June  10,  191 1.    Pnder  im.  Conv.,  June  10, 1913. 

-ii    Ft.  Pat  470,242  of  1913;  this  .1..  1915,  194. 


Process  of  producing  sugars  [and  cuttle  food  from 
spent  !in,ins\.    r.s.  Pat.  1,250,568.    See  xvn. 


XIX*.- FOODS. 

it  in  ut  nr  its  milled  nr  baked  products;  Determina- 
tion   of    the    residue    indigestible    in    vitro    by 

pancreatin      acting     on     .       L.     Devilliers. 

Comptes  rend.,  191S,  166,  700—702. 

Fivk  Kilns,  of  the  product  is  digested  with  0-02."> 
grm.  of  Defresne  pancreatin,  l  grm.  <>t  sodium 
borate,  and  0*30  grm.  of  crystallised  calcium 
chloride  In  khi  c.c.of  water  at  55°  ('.,  with  thorough 
agitation,  for  three  hours.    The  temperature  is  then 

slowly  raised  to  711°  C.  and  more  rapidly  to  120°  C. 
iii  an  autoclave.  The  liquid  is  allowed  to  cool  to 
35  C,  a  further  0*025  grm.  of  pancreatin  is  added, 
and  the  digestion  continued  until  the  whole  of  the 
-tarch  has  disappeared.  To  the  liquid  hydrochloric 
acid  is  added  until  its  acidity  is  equivalent  to  0'17"in,'-, 
■  >(  the  acid,  and  I  he  digestion  is  continued  at 
35° — 40°  C.  lor  one  hour,  when  the  residue  is  littered 
off,  washed,  dried,  and  weighed.  Kesulls  are  given 
for  a  number  of  samples  of  wheat,  bran,  flour,  and 
bread  made  from  the  latter. — W.  6. 


/,        III!  :    Ilu/i  >:tlb lilt  I    Uf 

iii  starch   hydrolysis. 


i  'hem.  Soc., 


— .     III.     Erythrodextrin 

J.   C.    Blake.      J.    Am.  i. 
191s.  40.  iii'::   r,:;c. 


Tin;  author  lias  previously  shown  that  the  digestion 
of  erythrodextrin  is  a  unimolecula r  reaction,  and 
might  serve,  therefore,  in  determinations  of  anxio- 
lytic activity.  With  the  aim  of  devising  a  method 
"t  preparation  of  pure  erythrodextrin  for  such 
purposes,  the  degradation  of  starch  by  heating  at 
S."i°  C.  after  moistening  with  dilute  hydrochloric  acid 
and  by  boiling  witli  dilute  hydrochloric  acid  has 
been  studied.  The  course  of  the  decomposition  was 
followed  by  measuring  the  colorations  produced  by 

Iodine  water,  in  a  Duboscq  colorimeter,  a  full 
account  of  the  method  being  given.  It  appearethal 
erythrodextrin  is  the  final  polysaccharide  produced 

by  the  "roasting"  process  if  the  acid  used  to 
moisten  the  starch  is  sufficiently  dilute.  (See 
further  . I.  Chem.  Soc.,  1918,  i..  254.) — J.  C.  W. 


Milk;  Artificial  colouring  mutter  in       — .    n.    E. 

Cox.     Analyst,  mis,  43,  100    167. 
Mils  coloured  with  methyl  orange  loses  its  colour 

within  -1  I"  is  Ins.,  hut  mulatto  and  turmeric  give 
a  relative!]    more  permanent  colour  to  the  miiu, 

lading  only  taking  place  after  li  to  14  days,  or 
longer    in    the    Case    of   annalto.     The    presence    of 

formalin   retards  the  reduction  of  methyl  orange, 

bin    accelerates    the  decolorisal  ion  of   the  vegetable 

dyes.    w.  p.  s. 

Itesicciilcil  skim  mill.;  Comparison  uf  tlir  /iru.i  imnlc 

mill     miiienil    cum posit imi     of   uilh     that    of 

normal     COWS'      milk.        10.       V.      Harding     ami 

li.   Ringstrom.     .1.   Ind.   Bng.  Chem.,  1918,  10. 

295-  297. 

Tin:   proximate  composition  of  commercial  samples 

of  desiccated  slum  milk  shows  but  little  variation 

except  in  the  proportion  of  moist ure,  which  ranges 
from  2  to  9%  or  more.  The  amount  of  fat  rarely 
exceeds  2%.  A  i.vpical  American  sample  contained  : 
Ash.  7'89;  fat,  142:  proteins,  32'86:  moisture,  6'60; 
lactose  4849;  and  acidity,  l'JS%.  Calculated 
on  the  basis  of  milk  containing  9%  of  solids-not-fat, 
the  mineral  constituents  corresponded  closely  with 
I  hose  of  normal  milk,  except  that  the  calcium  oxide, 
magnesium  oxide,  and  phosphoric  anhydride  were 
higher,  possibly  owing  to  the  addition  of  phosphate 
as  an  emulsifying  agent.  Two  other  samples  of 
different  origin  gave  similar  results,  whilst  in  the 
case  of  a  fourth,  the  colour,  emulsifying  power, 
high  protein,  low  lactose,  and  high  content  of 
calcium  and  phosphorus  indicated  that  the  sample 
was  not  a  genuine  desiccated  skim  milk  powder. 

— C.  A.  M. 

Gossypol,  t he  in.iic  principle  uf  cotton  seed.    V.  E. 
Carruth.    J.  Amer.  chem.  Soc.,  hits.  40.  t>47    683. 

GOSSVPOL  (see  this  J.,  1!I17,  1285)  is  present  in 
glands  in  all  but  the  woody  tissues  of  the  cotton 
plant.  The  very  sparingly  soluble  aniline  salt,  of 
the  average  composition,  2CII ,  0...1C..H  NH;.  may 
he  used  for  the  separation  and  determination  of 
gossypol.  A  more  yellow  substance,  "  P.  "  gossypol. 
is  formed  by  heating  at  ISO0— 190°  C,  a  white  pro- 
duct, "  C  "  gossypol,  by  fusion  with  alkalis,  and 
another  yellow  compound,  "D"  gossypol,  by 
cooking  the  col  Ion  seed  for  oil.  All  four  substances 
give  blood-red  solutions  in  concentrated  sulphuric 
acid  and  line  blue  colorations  when  their  alkaline 
solutions  are  exposed  to  the  air.  By  suitably  con- 
ducted cold  pressing  the  oil  cells  of  cotton  seed  may 
be  emptied  without  the  oil  dissolving  the  contents 
of  the  resin  glands,  and  no  gossypol  then  enters  the 
cotton-seed  oil.  hut  In  the  usual  cold  pressing  pro- 
cesses the  seed  is  heated  to  a  considerable  extent  and 
the  glands  ruptured,  so  that  commercial  "  cold 
pressed  "  oil  contains  about  1*5%  of  gossypol,  that  is 
about  three-fourths  of  the  whole.  In  the  "  hot 
pressing  "  process,  the  gossypol  is  exposed  to 
oxidising  influences  and  changes  largely  into  the  less 
toxic  "1>"  gossypol.  most  of  which  remains  in 
the  cake.  Consequently,  a  "hot  pressed"  oil 
should  lose  lesson  refining  with  alkali  than  a  "  cold 
pressed  "  oil  from  the  same  seed.  (See  further 
.1.  Chem.  Soc.,  1918,  i..  280.)— J.  O.  W. 

Yeast;    Preservation    uf    moist    .     W.    Volt;-. 

WOCh.    P. rati.,   1917,  34,   -lit. 
Lai  EH}   acidification  affords  a  means  of  preserving 
moist     yeast    for    feeding    purposes   in   cases  where 

drying  is  Impracticable,  though  the  latter  method  is 
to  be  preferred,  fresh  yeast  treated  with  0\5— 1°,', 
of  sugar,  e.g.,  in  the  form  of  molasses  or  pulped 
heels,  may  be  mixed  witli  chopped  straw  and  inocu- 
lated with  a  pure  culture  of  lactic  bacteria.  If 
stored  in  trenches  impermeable  by  water,  the  yeast 
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will  remain  for  a  long  time  in  good  condition. 
Lactic  acidification  may  also  be  applied  to  the 
preservation  of  other  feeding-stuffs,  e.g.,  insuffi- 
ciently dried  green  fodder,  and  products  such  as 
distillery  vinasses.  The  addition  of  0-5—1%  of  sugar 
is  necessary  to  enable  the  lactic  bacteria  to  develop. 

—J.  H.  L. 

Carbonating;  Studies  in  .    //.  Oarbonating  of 

distilled  water.  H.  E.  Patten  and  G.  H.  Mains. 
J.  Iud.  Eng.  Chem..  1918,  10.  279— 2SS. 

Ix  experiments  to  test  the  rate  of  evolution  of 
carbon  dioxide  from  aqueous  solutions  bottled  under 
pressure,  a  quart  bottle  was  charged  with  770  c.c. 
of  distilled  water,  and.  after  cooling  to  0°  C,  the 
liquid  was  impregnated  with  carbon  dioxide  by 
means  of  an  apparatus  in  which  the  gas  was  intro- 
duced from  a  gas  cylinder  while  the  contents  of 
the  bottle  were  agitated  by  a  rotating  stirrer 
i.l.  Ind.  Eng.  Chem.,  1917.  9.  787).  The  gas  layer 
above  the  liquid  was  withdrawn  and  analysed  and 
the  time  required  for  the  initial  pressure  to  be 
recorded  again  on  the  gauge  was  noted.  This  pro- 
cess  was  repeated  several  times,  simultaneous 
leadings  of  the  time  and  pressure  being  recorded, 
until  practically  all  the  gas  obtainable  at  0°  C.  at 
atmospheric  pressure  had  been  removed.  The 
bottle  was  then  removed  from  the  ice,  further  por- 
tions of  gas  withdrawn  at  the  ordinary  tempera- 
ture, and  it  was  finally  placed  in  the  steam  bath, 
and  the  remainder  of  the  gas  expelled  by  boiling. 
The  "  pressure  recovery  "  curves,  constructed  from 
these  data,  showed  a  striking  regularity  except  in 
l  lie  case  of  the  first  curve  corresponding  with  the 
first  opening  of  the  bottle,  when  an  excessive 
quantity  of  gas  was  withdrawn.  This  was  contrary 
to  expectation,  since  a  sudden  rise  of  curve  and 
lather  sharp  decrease  of  pressure  were  anticipated. 
In  practice  the  saturation  of  aerated  liquids  is 
incomplete  owing  to  the  pressure  of  foreign  gases 
(air),  which  reduce  the  partial  pressure  of  the 
carbon  dioxide.  The  effective  pressure  is  that  of  the 
partial  pressure  of  the  carbon  dioxide  and  not  the 
total  pressure  of  the  gaseous  layer  as  indicated  on 
the  pressure  gauge.  Complete  equilibrium  between 
the  gas  in  the  gaseous  layer  and  in  the  liquid  was 
not  attained  at  the  end  of  19  hours,  after  the  first 
opening  of  the  b:>ttle.  but  was  practically  complete 
after  40  hours.  The  fact  that  the  length  of  time 
a  bottle  of  aerated  water  is  allowed  to  stand  before 
opening  increases  the  stability  of  the  supersaturated 
solution  after  opening  of  the  bottle,  may  be  attri- 
buted to  the  gradual  solution  of  gas  bubbles  retained 
by  the  walls  of  the  bottle.  The  foregoing  results 
also  explain  why  a  badly  carbonated  product  con- 
taining a  large  proportion  of  air.  or  one  which  has 
stood  for  an  insufficient  length  of  time,  may  show 
a  high  initial  pressure  in  the  gaseous  layer  without 
a  correspondingly  great  quantity  of  gas  dissolved 
in  the  liquid.  It  also  explains  why  the  practice  of 
lemoving  the  foreign  gases  by  "  sniffing  "  gives  a 
better  product.  The  time  of  carbonating  may  be 
shortened  and  the  degree  of  impregnation  increased 
bv  increasing  the  speed  at  which  the  liquid  is  stirred 
during  the  introduction  of  tin-  gas.— C.  A.  M. 

Estimation  of  fat  in  commercial  egg  yollcs.    Lamb 
and  Harvey.     See  XV. 

Patents. 

Fruits  mid  vegetables;  Processes  and  apparatus  for 

drying  wet  or  watery  materials,  especially  - . 

J.  R.  van  Musschenbroek,  The  Hague,  Holland. 
Eng.  Tat.  114,442,  Jan.  2.  1917.  (Appl.  No.  105  of 
1917.) 

Hot  air  is  supplied  to  the  drying  chamber  through  a 
number  of  passages  which  are  subdivided  so  that 
separate  channels   are  formed,   each   leading  to  a 


separate  rectangular  area  beneath  a  perforated  tray 
containing  the  material  to  be  dried.  Means  are  pro- 
vided for  conducting  the  spent  air  to  a  regenerating 
chamber,  and  steam  pipes  are  fitted  between  the 
layers  of  trays  for  maintaining  the  temperature  of 
the  air.  Continuously  moving  tissues  or  cloths  of 
hygroscopic  material  are  also  passed  through  the 
chamber  to  control  the  humidity  of  the  air,  and  then 
through  a  separate  drying  chamber. — TV.  P.  S. 

Vegetables;  Method  of  preparing  evaporated  . 

Method  of  preparing  evaporated  fruit.  Method 
of  preparing  evaporated  apples.  Evaporated 
vegetable  product.  Evaporated  apples.  Evapor- 
ated fruits.  R.  YV.  King,  The  Dalles.  Assignor 
to  Pacific  Evaporator  Co.,  Portland,  Oreg.  U.S. 
Pats,  (a)  1,259,631,  (b)  1,259,032,  (c)  1,259,633, 
(d)  1,259.034,  (ei  1.2o9.035,  (f)  1,259,636, 
((.i  1,259,637,  Mar.  19.  1918.  Dates  of  appl..  (a)  to 
no  June  27.  1916,  and  (E)  to  (6)  June  29.  1917. 

(a  i  Vegetables  are  treated  with  sodium  chloride 
solution,  steamed  at  a  temperature  at  which  the 
cells  are  not  burst,  and  tlien  dried  in  a  current  of 
air  below  150°  F.  (09°  C).  (n)  Vegetables  are  sub- 
jected to  a  current  of  air  at  125°— 150°  F.  (52°— 
09°  C).  (ci  Fruit  is  treated  with  a  bleaching  agent 
and  steam  and  dried  at  a  temperature  which  will 
not  disrupt  the  cells,  mi  Apples  are  sliced,  treated 
with  3%  sodium  chloride  solution  and  a  bleaching 
agent,  and  then  dried  below  150°  F.  (09°  C.l.  (e)  A 
steamed  uncooked  vegetable  product  which  has  been 
treated  with  sodium  chloride  solution  and  dried. 
(f)  Apples  which  have  been  treated  with  sodium 
chloride  and  a  bleaching  agent  and  then  evaporated. 
(c)  An  uncooked  fruit  product  of  the  Prunus  family 
which  has  been  evaporated  after  treatment  with  a 
"  fuming  agent  "   and  steam. — W.  P.  S. 

Butter;     Method     of     making     composition     . 

Artificial  butter.  S.  M.  Dick,  Assignor  to  F.  E. 
Mick.  Minneapolis.  Minn.  U.S.  Pats.  1.25S.990 
and  1,258.997.  Mar.  12.  1918.  Dates  of  appl.. 
Jan.  S  and  Mar.  15,  1917. 

Cream  is  separated  from  milk,  the  separated  milk 
is  condensed,  mixed  with  the  cream,  and  the  mix- 
ture sprayed  into  heated  air  so  as  to  produce  a  mass 
of  a  buttery  consistence. — W.  P.  S. 

Meats:  Process  for  curing .     Pickling  liquor  and 

process  of  making  the  same.  G.  F.  Doran. 
Omaha.  Nebr.  U.S.  Pats,  (a)  1,259,370  aud 
(b)  1,259,377,  Mar.  12.  1938.  Dates  of  appl.. 
Dec.  13,  1915,  and  Nov.  28,  1910. 

(A)  Meat  is  treated  with  a  pickling  liquid  contain- 
ing small  amounts  of  soluble  nitrites  in  addition  to 
sodium  chloride  and  other  salts,  (b)  Old  or  used 
pickling  liquid  containing  nitrites  is  purified  and 
sterilised,  suitable  amounts  of  curing  agents  being 
added  to  restore  it  to  the  desired  strength. 

— W.  P.  S. 

Process  of  producing  sugars  [and  cattle  food  from 
spent  grains],    U.S.  Pat.  1,259,568.     Sec  XVII. 


XIXe.WATER  PURIFICATION  ;  SANITATION. 

Bactericidal  properties  conferred   on   the  blood    by 

the    intravenous    injection    of    diaminoacridine 

sulphate.    C.    H.  Browning  and  R.    Galbransen. 

Proc.  Roy.  Soc.,  1918,  90,  R,  130-144. 

Diaminoacrimse  sulphate  when  injected  into  rabbits 

renders    their  sera   bactericidal   to   Staphylococcus 

aureus  and  B.  coli.     (See  also  J.  Chem.  Soc.  1918. 

i..  L'v.'.)— S.  B.  S. 
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Determination  of  in   insecticides  by 

meant   of    potassium    ludate.    <;.    s.    Jamleson, 
.1.  l  ii.i    Eng.  Cbem.,  1918,  10.  2'.Ht    292. 

Fun  tbe  determination  of  arsenlous  oxide  In  Paris 
green  or  other  arsenlte,  O'lfi  i<>  0*4  gnn.  of  the 
Bample  is  treated  with  30  cc.  of  hydrochloric  add 
fsp.  gr.  i  19),  20  cc.  of  water,  and  8  c.c.  of  chloro- 
form,   and    the    liquid     titrated    with    standard 

-i inn  lodnte  Bolntion  (8*244  grins,  per  litre; 
l  .  .c  0003  grin.  As ,o»),  Ln  a  glass-stoppered  bottle. 
The  reagent  is  ndded  rapidly  a(  Brit,  until  the 
Iodine  liberated  baa  largely  disappeared  from  the 
solution.  The  stopper  is  then  Inserted  and  the 
bottle  thoroughly  shaken,  and  the  titration  slowly 
completed,  with  vigorous  shaking  after  each  addi- 
tion, \iiil  i  1  the  iodine  colour  of  the  chloroform  lias 

pea  red,  and  does  not  appear  again  after 
standing  for  live  minutes.  It  is  essential  thai  the 
acidity  of  the  solution  at  the  end  of  the  titration 

~li.ve.ld  not  lie  less  than  11%,  to  prevent  hydrolysis 
of  the  iodine  nioiiochloride  formed,    nor  more  than 

20  .  or  the  reaction  will  take  place  too  si.  wiy.  For 
the  determination  of  total  arsenic  in  an  Insecticide 
the  official  (American)  distillation  process  is  used. 
the  arsenic  being  distilled  as  arsenious  chloride  by 
means  Of  cuprous  chloride  and  strong  hydrochloric 
acid,  and  received  in  F.iionmejor  flasks  chilled  with 

Ice.    An  aliquot    portion  of  the  distillate  is  then 
i  as  described  above. — C.  A.  M. 


Wood  alcohol  poisoning.    Qettler  and  St.  George. 
See  XVIII. 


Patents. 

Softening  nmi  purification  of  water;  Apparatus  for 

Ha  -.  .1.  .1.  Lassen  and  v.  v.  HJort,  London. 
Eng.  Pat.  114,4^,,  Apr.  11,  HOT.  (Appl.  No.  G0S2 
of  1917.) 

Tin:  process  may  be  conveniently  carried  out  in  an 
old  Lancashire  boiler  shell,  upon  the  top  of  which 
are  mounted  the  water  and  reagent  tanks.    After 

i iving  the  reagent  the  water  passes  to  the  flues 

of  the  boiler,  the  ends  of  which  are  blocked  in  order 
to  make  them  suitable  for  settling  tanks.  From  the 
top  of  the  flues,  pipes  lead  to  the  main  shell  of  the 
b  iller,  Which  has  a  Altering  material  compartment 

ic  end  through  which  the  water  passes  in  an 

upward  direction  and  thence  to  a  reservoir.  When 
it  is  desired  to  Hush  out  the  flues,  their  contents 
are  run  into  a  tank  below  the  boiler.  The  exit  pipe 
from  this  tank  has  a  floating  arm,  which  enables 
the  water  lo  be  decanted  from  the  surface  and 
raised  by  a  pump  to  the  supply  tank  on  the  top  of 
the  boiler  to  be  re-treated.— J.  II.  J. 

Zinc  compound   [for  treating  boiler  jura  wafer], 
F.  O.  Paige,  Assignor  to  I'aige  and  Jones  Chemi- 
cal  Oo.,   Inc.,   New  York.       V.H.    Pat.   1,260,98", 
Mar.  28,  1918.     Date  of  appl.,  July  31,  1917. 
Tiik  material  is  com-msed   of  zinc  dust,  vegetable 
acid,  alkali  salts,  and  carbohydrates. — W.  E.  F.  P. 

Drying  and  deodorising  night  soil,  slaughter  house 
refuse,  and  other  analogous  materials;  Apparatus 

for .      J.    W.    Stamp,    'Melbourne,    Australia. 

Eng.  Pat.  114,7011,    May  21,    urn.      (AppL  No.  727ri 
of  1917.) 

A  CLOSED  rotating  cylinder  supported  horizontally 
on  hollow  trunnions  is  enclosed  in  a  casing  through 
which  gases  from  a  furnace  arc  passed.  The 
material  to  be  dried  Is  fed  Into  a  hopper  fitted  with 

n  splash  shield  and  discharging  Into  a  valve-con- 
trolled  pipe  leading  into  one  of  the  hollow  trunnions 
and   thence  into   the   dryer.     Vapour    is   withdrawn 


through  the  other  trunnion  and  thence  through  a 
Condenser,  bj  means  of  a  vacuum  pump  beyond  the 
condenser.  The  dried  material  is  discharged 
through  a  door  in  the  cylinder  and  a  corresponding 
discharge  opening  on  the  lower  side  of  the  casing. 
Material  to  lie  dried  may  he  charged  directly  Into 
the  cylinder  through  the  discharge  door,  and  the 
cylinder  may  be  provided  with  Galloway  tubes. 

— W.  F.  F. 

Garbage  disposal;  Method  of .    E.  C.  Wallace, 

West  Roxburg,  and  s.  C.  I'roseoii.  Brookllne, 
Assignors  to  The  Blo-Chemlc  Fertilizer  Co., 
Boston,  Mass.  U.S.  Pat.  1,200,103,  Mar.  19,  1918. 
Date  of  appl..  July  ,"i,  1H17. 

i'ommim  tkii  garbage  is  mixed  with  a  dry  bulky 
material  in  sufficient  quantity  to  produce  a  mass 
containing   spaces   free   from   liquid  and   tilled   with 

air.    The  mass  is  Inoculated  with  bacteria  and  kept 

under  optimum  conditions  for  bacterial  growth.     As 

the  intensity  of  the  bacterial  action  slackens  more 
garbage  is  added. — J.  H.  j. 

Insecticides.  W.  IT.  Hyatt,  Long  Ditlon,  Surrey, 
and  10.  X.  Fellowes,  London.  Eng.  I'at.  114,602, 
Dee  22,  1817.  (Appl.  No.  19.00S  of  1917.) 
The  insecticides  consist  of  (1)  a  mixture  of  copper 
sulphate,  .".2  parts,  neutral  sodium  sulphate.  ■".'', 
parts,  and  ammonium  carbonate.  24  parts,  prepared 
by  mixing  together  the  powdered  ingredients,  or  by 
evaporating  to  dryness  a  solution  of  the  copper  and 
sodium  sulphates  and  adding  the  powdered  car- 
bonate, and  (2)  a  mixture  of  copper  sulphate,  ;;■_' 
parts,  and  ammonium  carbonate,  30  parts,  in 
powdered  form. — J.  H.  J. 


XX.-ORGANIC  PRODUCTS  ;  MEDICINAL 
SUBSTANCES;  ESSENTIAL  OILS. 

Ipecacuanha;  Alkaloids  of .    Part  III.    v.  I.. 

Pyman.    Chem.  Soc.  Trans.,  191S,  113,  222—234. 

O-Methylpstchotbine  (this  J.,  1917,  1192),  on  re- 
duction, gives  a  mixture  of  emetine  and  isoemetine. 
It  was  therefore  to  be  expected  that  isoemetine. 
like  emetine,  would  yield  on  oxidation  mothyl- 
psychotrine  and  rubremetine,  and  this  was  proved 
to  be  the  case.  Thus  emetine  and  isoemetine  are 
proved  to  be  stereoisomerides,  but  it  has  not  so  far 
been  possible  to  establish  an  equilibrium  between 
the  two  bases  to  form  a  racemic  modification. 
l'syeholrine  gives  cephaeline  and  isocephaelinc  on 
reduction,  and  met hylpsychotrine  gives  emetine  and 
isoemetine;  it  is  now. shown  that  isoemetine  is  the 
methyl  ether  of  lsocephaeline,  and  it  has  been  pre- 
pared by  the  methylation  of  the  latter.  When 
methylated  under  suitable  conditions,  isoemetine 
gives  a  w<dl  crystallised  X-methyl  derivative:  this 
is  the  O-methyl  ether  of  X-melhylisocephaeline  pre- 
viously obtained  (this  J.,  1914,  704).  Complete 
methylation  of  isoemetine  yields  a  well  crystallised 
X-methyl  isoemetine  mcthiodide,  which  is  accom- 
panied by  an  amorphous  salt,  probably  a  mixture  of 
two  stereoisomeric  methiodides.  Both  products  give 
X-inethylisoenietinemethine  when  converted  into 
the  corresponding  niethohydroxides  and  evaporated 
in  a  vacuum.  By  the  complete  methylation  of 
emetine  a  stereoisomeric  tf-X-methvlemctine  meth- 
Icdlde,  in.  pi.  202°  C.  (corr.)  and  ra]„  =  +08°,  has 
now  been  isolated  in  addition  to  the  original  o-metb- 
iodide.  m.  pi.  22.-i°— 220°  C.  (corr.)  and  Mo  =  -10°, 
both  yielding  the  same  methine;  these  two  iso- 
merides  are  due  to  the  asymmetry  of  the  tertiary  X 
atom  common  to  two-ring  complexes.  Considerable 
differences  in  the  physiological  action  of  emetine 
ami    isoemetine   have   been   observed;    the   hydro- 
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chlorid isoemettne  is  less  than  half  as  toxic  as 

that  of  emetine.  When  administered  in  cases  of 
amoebic  dysentery  emetine  is  nauseating  but 
effective,  whereas  isoemetine  is  well  tolerated  but 
ineffective  towards  the  amoeba.-- J.  F.  B. 

Atropine  sulphate;  Melting   point  of  .    H.   D. 

Richmond.      Analyst.   IMS.   43.  16S. 

According  to  the  B.P.,  atropine  sulphate  melts  ai 
1S9°— 190°  C,  whilst  the  U.S. P.  gives  the  in.  pt.  as 
1SS°—19i°  ('..  or  1S1°— 183°  C.  when  the  substance 
is  dry  and  free  from  hyoseyamiii".  These  state- 
ments are  erroneous,  since  the  true  m.  pt.  of  atro- 
pine sulphate  is  194°  C.  In  determining-  the  m.  pt. 
the  temperature  of  the  hath  should  at  first  be 
25c  O.  below  the  m.  pt.  and  then  be  raised  gradu- 
ally: if  the  temperature  of  the  bath  is  near  the 
m.  pt.  when  the  capillary  is  introduced,  traces  of  i 
water  in  the  sulphate  are  expelled  rapidly,  but  at 
the  same  time  cause  the  salt  to  sinter  together  and 
appear  to  melt. — W.  P.  S. 

Homatropine  and  the  Vitali  test.    H.  D.  Richmond. 
Analyst,  191S,  43.  167—168. 

The  Yitali  test  cannot  be  used  to  distinguish  horn-  j 
atropine  sulphate  from  atropine,  hyoseyaniine,  | 
or  hyoscine,  since  the  sulphuric  acid  of  the  sulphate  I 
so  intensifies  the  action  of  the  nitric  acid  that  a  ' 
violet  coloration  is  produced.  If.  however,  the  test 
is  applied  to  the  homatropine  itself,  after  separation 
from  the  sulphate,  a  violet  coloration  is  not  I 
obtained.— W.  P.  S. 

Digitalis;  Effect  of  cleaning  on  the  inorganic  con- 
stituents of  .  C.  H.  Rogers  and  E.  H.  New- 
comb.    Amer.  J.  Pharm.,  1918.  90.  239—252. 

The  normal  ash  of  digitalis  amounts  to  from  8 — 10%, 
but  commercial  samples  may  yield  over  25%.  The 
U.S.  Pharmacopoeia  fixes  the  limit  at  15%.  By  sift- 
ing the  dried  digitalis  through  a  14-inesh  sieve  the 
adhering  foreign  matter  may  be  removed,  leaving 
a  residue  with  the  normal  amount  of  ash.  For 
example,  a  composite  sample  of  the  original  crop 
yielded  11*36  to  1159%  of  ash.  and.  when  screened, 
was  separated  into  two  portions  yielding  re- 
spectively 9*2S%  and  26*24%  of  ash.  By  further 
treatment  the  latter  portion  (about  20%)  was 
separated  into  fine  sittings  yielding  over  5G%  of 
ash,  and  coarser  portions  yielding  about  9  to  10%, 
the  loss  of  actual  digitalis  being  less  than  3i%. 
Only  4*35%  of  the  ash  of  the  screened  digitalis  was 
insoluble  in  hydrochloric  acid.  Manganese  is  a  con- 
st int  constituent  of  digitalis  leaves,  but  varies  in 
amount  with  the  origin  of  the  sample.  Digitalis 
grown  in  Minnesota  normally  contains  iron,  cal- 
cium, magnesium,  manganese,  potassium,  and 
sodium.  The  ash  from  the  leaves  of  cultivated 
plants  is  usually  higher  than  that  of  wild  plants. 

— C.  A.  M. 

S.'i-DiJtydroxyphenantkrene     (morphol)     and     3.'r 

phenanthraquinone;  Synthesis  of .    G.  Barger. 

Chem.  Soc.  Trans.,  mis,  113,  21S— 221. 

3-Phenasthbol-4-aldehyi)e  (Cheni.  Soc.  Trans..  191G, 
109.  568)  was  converted  into  3.4-dihydroxyphen- 
nnthrene  (morphol)  by  Dakin's  reaction.  Ill  grin, 
of  the  hydroxy-aldhehyde  \\  :is  dissolved  in  10  c.c.  of 
pyridine,  the  air  was  displaced  from  the  flask  by 
a  current  of  hydrogen,  and  or,.-,  c.c.  of  30'8%  hvdro- 
ger  peroxide  was  added:  the  addition  of  0'45  c.c. 
-  1.2*5  -V-potassium  hydroxide  solution  then  caused 
'  considerable  rise  of  temperature.  After  boiling 
for  a  few  seconds,  the  liquid  was  cooled,  acidified 
wiiii  hydrochloric  acid,  and  the  morphol  extracted 
with  ether.  The  yield  of  recrystallised  morphol 
amounted  to  80%  of  the  theoretical.  The  substance 
was   identified  by  its  m.  pt..   142°— 143°  n  .  bv    its 


diacetate,  m.  pt.  159°  C,  and  by  conversion  into 
its  dimethyl  ether.  3.4-Phenanthraquinone  was 
prepared  by  oxidation  of  the  diphenol  in  ethereal 
solution  by  dry  silver  oxide  in  presence  of  silver 
sulphate:  it  was  obtained  in  brilliant  red.  short, 
pointed  prisms  with  not  very  definite  melting  point, 
about  132° — 133c  < '.  on  rapid  heating:  it  did  not  yield 
Laubenheimer's  reaction. — J.  F.  B. 


Phenylethyluarhituric  acid;  Preparation  of .   M. 

Rising    and    J.    Stieglitz.     J.   Amer.   Chem.   Soc., 
1918.  40.  723— T30. 

Some  practical  notes  are  given  on  the  synthesis  of 
pbenylethylbarbiturie  acid,  which  was  introduced 
;is  a  specific  in  epilepsy  under  the  name  "  luminal." 
and  is  now  officially  termed  "  phenylbarbital  "  in 
America,  as  veronal  is  designated  "  barbital." 
Methyl  phenylaeetate  obtained  by  saturating  a 
solution  of  benzyl  cyanide  in  90%  methyl  alcohol 
with  hydrogen  chloride,  and  methyl  oxalate  obtained 
by  saturating  a  solution  of  anhydrous  oxalic  acid 
in  methyl  alcohol  with  hydrogen  chloride,  are  mixed 
together,  treated  with  sodium  wire  and  ether  and 
a  few  drops  of  alcohol,  and  the  resulting 
sodium  compound  is  decomposed  by  dilute  sul- 
phuric acid,  giving  dimethvl  oxalylphenyl-acetate, 
CH3OCOCOCH(C6Hs)CO.CHs.  This  is'heated  in 
vacuo  when  it  loses  carbon  monoxide  and  gives 
methyl  phenybnalonate,  caicCIHCOCH,),.  b.pt. 
147° — 159°  C.  under  10  mm.  This  ester  is  warmed 
with  ethyl  iodide  and  a  solution  of  sodium  in  methyl 
alcohol,  and  the  methyl  phenylethylmalonate  so 
formed  is  heated  with  urea  and  a  solution  of 
sodium  in  methyl  alcohol,  in  a  sealed  tube  at 
105°— 10S°  C.  for  0  hours.— ,T.  C.  W. 

AcetylsalicyUc    acid:    Examination    of    American- 
made  .     P.   X.  Beech.    J.  Ind.    Eng.  Chem., 

1918,  10.  2.88—290. 
Purified  acetylsalicylie  acid  melted  at  13T5°— 
1325°  C.  (corr.),  whilst  14  samples  of  American 
origin  melted  between  128°  and  133°  C.  It  is  sug- 
gested that  this  latter  range  of  m.  pts.  is  more 
correct  than  those  of  the  British  Pharmacopoeia 
(133° — 135°  C.i.  the  German  Pharmacopoeia  ("  about 
135°  C"),  and  the  French  Pharinacopieia  (135°  C). 
With  one  exception  all  the  commercial  samples 
examined  contained  less  than  0'1%  of  free  salicylic 
acid,  as  determined  coiorimetrically,  and  it  is 
proposed  that  this  limit  should  he  adopted  as  a 
standard.— C.  A.  M. 

Critttinisntiim  of  aeetaidcli  i/de:  formation  of  bntanol 
unit  hexanol  from  ethyl  alcohol.  I'.  Snbatier  and 
G.  Gaudion.  Comptes  rend..  1918,  166,  G32 — r,;u\. 
The  conversion  of  ethyl  alcohol  into  butanol  ami 
hexanol  is  effected  in  three  stages,  viz.,  reduction 
to  aeetaldehyde  by  passing  the  alcohol  vapour  over 
reduced  copper  at  300°  C;  dehydration  of  the  alde- 
hyde by  passing  its  vapour  over  the  oxides  of 
thorium,  titanium,  or  uranium,  preferably  the  las; 
named,  at  360°  •'.;  hydrogenation  of  the  products  of 
crotonisatlon  by  passing  their  vapours  with  hydro- 
gen over  reduced  nickel  at  170° — 180°  C,  butanol  and 
hexanol  with  small  amounts  of  higher  isomerides 
being  thereby  obtained.  Stages  one  and  two  mav 
be  carried  out  simultaneously  by  passing  the  ethyl 
alcohol  vapour  slowly  over  uranium  oxide  at  360°  C. 
The  best  yield  in  stage  two  is  obtained  by  starting 
with  paraldehyde,  and  the  products  from  this  pro- 
cess are  roughly  fractionated,  the  fractions  boiling 
at  90°— 130°  C.  and  130°— 220°  C.  being  used  for  the 
third  stage.— W.  G. 

Sulphite    turpentine.    Schorger.     See   V. 

[Determination   of]  lead   in  commercial  cream    of 
tartar.    Jones.     See  VII. 
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XXI,   PHOTOGRAPHIC  MATERIALS   AND 
PROCESSES. 

l'UI  \l. 

■  -,  d  papi  r  or  Hire  flexible  mat*  rial  for  usi   In 
obtaining  X-ray  photographs  or  radiograms;  Pf< 
paration  o)  .   <;.  W.  K.  and  T.  P.  K.  Orosland, 

Boddersfleld.      Bug.   Pnt.   114,033,   June   1,  1'JIT. 
(Appl.  No.  7901  of  19170 

Si  ■  sitisbd  paper  or  other  flexible  material  is  coated 
on  1k.Hi  sides  wiiii  a  preparation  ol  Venetian  red, 
chrome  yellow,  or  other  materia]  opaqne  i<>  light 
:iiul  which  '-.in  be  easily  removed  by  washing. 

—P..  V.  S. 


XXII.    EXPLOSIVES;  MATCHES. 

Pates  p. 

Uunufacturi   o)  ammonium  perchlorate.    Eng.  Pat. 
110,544.     Set    VII. 


XXIH.-ANALYSIS. 

Color imetric    determinations;    Influenci     of    sus- 

pended    matter  on   .       T.   Van  der     Linden. 

Archie*  Sulkerind.  Ned. -Indie.  1017.  24.  1871— 
lsTl.  lutein.  Sugar  J..  1918.  20.  lit.".. 
l\  experiments  on  the  effect  of  clarifying  sugar 
syrup  by  boiling  and  settling,  ii  was  found  thai 
although  there  Had  been  an  appreciable  Increase  in 
the  purity  of  the  product,  the  reading  in  a  colori- 
meter Indicated  that  the  syrup  was  much  darker 
after  treatment  than  before.  Further  examination 
sin, we. l  that  the  boiled  syrup  had  about  the  same 
colour    Intensity    as    the    unboiled    product,    the 

anomalous   results-    being    due    to    the   facl    that   the 

readings  were  taken  with  samples  thai  had  not  been 
Bltered  and  contained  a  small  amount  of  suspended 
matter.  In  order  to  obtain  trust  worthy  results  In 
colour  determinations,  it  is  necessary  to  operate 
only  with  solutions  that  are  quite  clear  and  bright. 

—J.  P.  O. 

reaction    of  formic   add   and   hydrosulphites. 
Comanducei.    Sec  VII. 

Detection  of  carbon  dioxide  in  the  analysis  of  car- 
bonates and  oxalates.     Stafford.    See  VII. 

mination    of]   lead  in   commercial  cream   of 
tartar.    Jones.     See  VII. 

Sodium  cyanide.    Sharwood.    See  VII. 

Oxidation  of  sulphides  with  potassium  iodate.  Dean. 
See  VII. 

D  '  irbon  in  steel.     Dufly.     See  X. 

!/•  tin, ill  tor  tin-  commercial  analysis  of  ferrosilioon. 
Anger,     .see  x. 

Rapid  determination  of  tungsten  \in  ore.*].    Foot" 
and  Ransom,  jun.     See  X. 

of    molybdenum    ores    and    concentrates. 
Mabee.    See  X. 
nination  of  mainline  and  total  fatty  matter 
in  "  acid  oils  "  and  soaji  stocks.      Bolton    and 
Reris.    Si  <    XII. 

Determination  of  ammonia  in  used  [tanm  ry\  lime 

liquors.     Thompson  and  Suzuki.     See   XV. 
Estimation  of  fat  in  commercial  egg  yolks.     Lamb 
and  Harvey.     See  XV. 
mination    of  zeolitfc    silicic    acid    in    soils. 

Gedrovie.     See  XVI. 
nination    of    "larch    [in    barley].      Kntzcha. 
See  xvii r. 


to  termination  of  the  residue  indigestible  in  vitro 
iiii  panoreatin  acting  on  tclteai  or  Us  milled  or 
linked  products.    Heviiiiers.    See  XIXa. 

Determination  of  arsenio  in  Insecticides  by  means 
of  potassium  Iodate.    Jainleson.    See  XlXn. 

Eomatr opine    and     the    Vitali    test.      Richmond 
Bee  XX. 


Patent  List. 


The  dates  given  In  khlfl  list  ave,  Id  the  ease  of  Applications  tor 
Patents,  those  of  application,  ami  in  the  rase  of  complete  Spool- 
iications  accepted,  those  of  the  Offlolal  .Journals  in  which  the 
acceptance  is  announced,  Complete  Specifications  thus  advertised 
ai  ao  opted  are  open  to  inspection  at  the  Patent  Offlee  Immediately! 
and  to  opposition  within  two  months  of  tho  date  given. 


I.— GENERAL;   PLANT;   MACHINERY. 
Applications. 

Balcombe.  .Making  extracts  of  soluble  matter. 
8571.     May  23. 

Barbel  el  Fils  el  Cie.  Tubular  evaporating,  con- 
densing, and  cooling  apparatus.  8821.  May  2s. 
iFr..   June  21,  1917.) 

Barbet  et   Fils  et  t'ie.     Apparatus  lor  continuous 

rectification  of  liquid  air.  8954.  May  30.  iFr.. 
Oct.  9,  lidT.i 

Batchelor.     Furnaces.    S2S5.     May  1". 

Bockipan.  Furnaces,  etc.  S274.  May  17.  (Nor- 
way. Nov.  27,  1917.) 

Calvert.    Apparatus  Cor  catalytic  reactions.    T'.n'T. 

May    IS. 

Carrier   Engineering  Corporation,    and    Carrier. 

Drying,  conditioning,  and  regulating  moisture  con- 
tent of  hygroscopic  materials.     8464.     May  21. 

( 'loweiott  and  Morris.     Furnaces.     8137.     May  15. 

Fenneii.   Rotary  furnaces  or  kilns.   0022.   May  31. 

Hersey.  and  Kirkhaiii.  Unlet t .  and  Chandler. 
Apparatus  for  effecting  intimate  contact  between 
liquids  and  gases.    9005.    -May  31. 

Johnston.  Dehydrating  or  drying  machine  for 
extracting  moisture  from  vegetable,  animal,  or 
mineral  matter.    X2i>ti.    .May  17. 

Kuehnrich.    Furnaces,    sun.    May  24. 

Moreton.  Mixing,  stirring,  or  agitating  appara- 
tus.   S908.     May  30. 

Scanes.  Apparatus  for  maintaining  vacuum  in 
steam-condensers,    evaporating-plant,    etc.      8253. 

May  10. 

Soe.  Gallot  et  Cie.    8529.    See  XI. 

Turner.  Process  for  fractional  or  destructive 
distillation  of  liquids.     8011.     .May  13. 

Vacuum  Oil  Co.  Fractional  condensing  heat- 
exchanger.    8458.     May  21. 

Wilson.     Filter  presses,    slsj.     May  211. 
Wise.     Distilling.     8024.     .May  21. 

C'OMl'l  l.i  i     Si  1 1  ii  [CATIO.NS    A'  DEWED. 

l  -77  (1917).  Maischalt  Manufacture  of  thermo- 
elements having  copper  sulphide  as  the  positive 
constituent.     (103,071.)    June  5. 

0939   (1917).    Bowrey.    Apparatus  for  fractional 

distillation.     (115,504.)     May  2::. 

7068  and  13,925  (1917).  West.  Continuous  or 
series  kilns.     (115,690.)     May  2!i 

7259    (1017).     Soc.    de    Slearineiie    el     Savonneri 
de  Lyon,  and  Iterthon.     Production  of  catalysts  for 
reduction  or  hydrogenation,  and  apparatus  there- 
for.    (107.001  I     .Inne  5. 


324  a 


PATENT  LIST. 


[June  15, 1918. 


7612  (1917).  Thompson  (Elmore).  Centrifugal 
drying-machines.     (115.909.)    June  3. 

S219  (1917).  Cleworth.  Wet  filters,  water 
coolers,  etc.     (115,521.)     May  23. 

S295  (1917).  Lane.  Preparation  i>f  catalytic 
material  employed  for  promoting  synthetic  chemi- 
cal  reactions.     (115,924.)    Juue  5. 

10,150  (1917).  Furse  and  Neill.  Crushing  and 
pulverising  machines.     (115,542.)    May   23. 

10,S6fl  (1917).  Heenan  and  Froude,  and  Walker. 
Apparatus  for  treating  and  cooling  air  and  gas. 
(115,546.)    May  23. 

3035  (1918).  Meihuizen.  Drying  apparatus. 
(114,620.)     May  29. 


II.— FT'EL:      GAS:      MINERAL      OILS      AND 
WAXES;        DESTRUCTIVE       DISTILLATION: 
HEATING:  LIGHTING. 

Applications. 

Abrahams  and  Parker.  Apparatus  for  genera- 
tion, from  incandescent  carbonaceous  material,  ol 
fuel  gas  for  internal  combustion  engines.  8296. 
.May  17. 

Anderson.  Apparatus  for  producing  oil  fuel.  S409 
-May  21. 

Davies.  Preparation  of  fuel  briquettes  and 
utilising  them  in  carbonisation,  combustion,  gasi- 
fication,  etc.     8909.     May  31. 

Davis.    Treatment  of  flue  gases.    8440.     May  31. 

Freer  and  Schauermann.  Liquid  fuel.  V-()7M. 
May  14. 

Grange  Iron  Co.,  and  Hoyle.  Apparatus  for 
washing  coal.  etc..  and  separating  it  from  impuri- 
ties.    8539.     May  22. 

llaekford,  Smith,  and  Pearson  &  Son.  Treat- 
ment of  coal,  coal  products,  etc.    8470.    May  21. 

Helps.     Gas  manufacture.    ,8509.     May  23.' 

Lymn  and  Rambush.  Gas  producers.  825S. 
May  17. 

Marks  i Soc.  Franco-Beige  de  Fours  a  Cote). 
Horizontal  coke-ovens.     8583.     May  23. 

Nelson.  Desulphurising  hydrocarbon  nils.  8899. 
.May  29. 

G*Donnell.  Powdered  fuel,  and  process  of  treat- 
ing same.     8310.     May  17. 

Perry.  Apparatus  for  distilling  carbonaceous 
material.     9010.     May  31. 

Reed.  Extraction  of  hydrocarbon  products  from 
shales  and  coals.  8330.  May  17.  (F  S  Sep  28 
1917.) 

Rew.     Carbonisation  of  coal,  etc.     S43S.     May  21 

Turner.    8011.     ,Sce   I. 

Wade  (China  Sugar  Refining  ('«,..  and  others) 
9037.    Sec  XVII. 

Walster  and  Walster.  Generating  coal-gas  in 
retorts.     8479.     May  22. 

Webb.     Incendiary  compositions.    8245     May  10 

Whil  taker.     8400.     Sc<    III. 

Complete   Specifications  Accepted. 

13,749  and  13,800  (1916).  Aktiebol.  Ingeniors- 
lirma   F.  Egnell.     Sec  XXIII. 

4249  (1917).  Heyl.  obtaining  a  distillate  of  shale 
free  from  sulphur.     (115.452.)     -May  23. 

5081  (1917).  Heyl.  Obtaining  a  distillate  from 
shale,   tic     from  sulphur.     fll5,867.)     June  5. 

7813  (1917).     Sinmiance.     .See  XXIII. 

S525  1 11)17).  Pates.  Incandescence  gas  main  les. 
and   method  of  making  same.     (115,720.)     May  2:1. 

10,283  1 11)17).  Toogood.  and  Dempster  &  Sons. 
Construction  of  vertical  retorts.  (115,738.) 
May  29 

12,831  (1917).  Goodnll,  Clayton  &  Co..  and  Settle 
Manufacture  of  eoal  gas.     (115,997.)    June  5. 

12,850  (1917).  Shannon.  Liquid  fuel.  iH4  411) 
May  23. 


13,485  (1917).  Justice  (Pirani).  Obtaining  motor 
fuels  and  light  paraffin  oils  from  shale,  and  benz- 
ene, toluene,  and  solvent  naphtha  from  coal. 
(115.573.1     May   23. 

1114  (11118).  Soc.  d'Exploit.  des  Appareils  Bateau. 
Apparatus  for  the  production  of  water-gas. 
(112,942.)     June  5. 

2059  (1918).  Pearson  and  Meredith.  Manufac- 
tured fuel.     (115,790.)    May  29. 

3455  1 19181.  Snowdon.  Repair  of  coke  ovens  and 
die  like.     1 116,059.)    June  5. 

III.— TAR  AND  TAR  PRODUCTS. 
Applications. 

Whittaker.  Apparatus  for  distilling  lower  boil- 
ing constituents  from  oil,  etc.     S400.     May  21. 

Wilton.  Continuous  dehydration  and  distillation 
of  tar.  etc.     8813.     May  28. 

Complete   Specifications   Accepted. 

74S5  (19171.  Brotherton  &  Co.,  Porteous.  and 
Whitelock.  Apparatus  for  extracting  naphthalene 
salts  ami  similar  substances  from  coal  tar  distil- 
lates.    (115,906.)    June  5. 

13.48.-,  (1917).    Justice  (Pirani).    .See  HI. 

IV.— COLOURING  MATTERS    AND    DYES. 
Application. 
Bauer.     Colouring-materials.    8515.     May  22. 

V.— FIBRES:  TEXTILES;  CELLULOSE;  PAPEB. 
Applications. 

Aktiebolaget  Cellulosa.  Production  of  soda  cellu- 
lose, particularly  wood  cellulose.  8750.  May  27. 
1  Swc.l, -11.  June  1,  1917.) 

Cross  and  Bevan.  Treatment  of  fibrous  cellulose 
for  the  production  of  hvdrated  derivatives.  8312. 
May  17. 

Dents.  Gasgltihlicht  A.-G.  Method  of  loading 
silk.     S517.     May  22.     (Ger..  May  22,  1JI17.) 

Dents.  Gasgluhlicbt  A.-G  Production  of  artificial 
silk.     8518.     May  22.     (Ger..  May  22,  1917.) 

Dydynski.     Retting.     8956.     May  30. 

Farbenfabr.  vorm.  F.  Bayer  uud  Co.  Adhesive  or 
agglutinating  substances  for  cellulose  derivatives. 
S!i77.     May  14.     (Ger..  Apr.  20.  1917.) 

Hill.     Wood  fibre  or  artificial  silk.     8610.     May  24. 

llvndman.  Treatment  of  tow  of  flax,  etc. 
^T2'.i.     May  27. 

Knight.  Manufacture  of  paper,  etc.  8665. 
May  24. 

Lovell.  Colloid-treated  fabrics.  8527.  May  22. 
(U.S.,  June  27.  1917.) 

McKee.  Process  of  obtaining  alcohol  from  sul- 
phite liquors      8158.     May  15. 

Masters.     8917.     See  IX. 

Morris.  Applying  powdered  material  to  surface 
of  fabrics.     S840.     May  29. 

Ponlson.  Rendering  textile  fabrics,  etc.,  water- 
proof and  fireproof.     9055.     June  1. 

Privet t.  and  Thames  Paper  Co.  Apparatus  for 
drying  paper,  paper  board,  etc.,  during  manufac- 
ture.   9026.     May  31. 

Badcliffe.  Manufacture  of  acetvleellulo.se.  8210. 
May  10. 

Complete   Specifications   Accepted. 

9045  (1917).  Galloway  and  Stratton.  Utilising 
wasie  paper  for  remaking  into  white  paper. 
(115,940.)     June  5. 

10.999  (1917).  Cowan  and  Brown.  Apparatus  for 
treating  paper  pulp  and  other  fibrous  materials. 
(115,972.)    Juue  5. 

13,679  1  l'.il7i.  Stewart,  Hall,  and  Beadle.  Treat- 
ment of  certain  plants  for  paper-making.  (110.005.) 
June  5. 

1S.952  (1917).  Cowan  and  Brown.  Apparatus 
for  treating  paper  pulp  and  other  fibrous  material. 
(110,040.)     June  :.. 
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VII.— ACIDS:      ALKALIS;     SALTS;     NON- 

METALLIC  ELEMENTS. 
Applications. 

Barret)    and    Pennington.    Manufacture  of  car 
bonlc  add  gas.    8072.    May  14. 

Becquevort.  Manufacture  of  metablsulpnltes, 
bisulphites,  sulphites,  etc.    8198.     Muj  IB. 

Bertoya.  Reduction  of  oxides  and  other  sail-. 
7989.     May  13. 

Cloke  and   Cloke'.    Rendering  arsenic  contained 
in  arsenic  works,  refining  furnaces,  residues,  etc., 
iverable  by  volatilisation.    8045.    May  14. 

Cocksedge  and  Freeth.  Removal  "i'  sodium  sul 
phate  from  Bolution.    8986.    May  SI. 

Field,  and  Metals  Extraction  Corporation.  Puri- 
fication of  sine  solutions.    8585.    May  22. 

Field,  Sulman,  and  Metals  Extraction  Corpora- 
tion. Purification  of  zinc  solutions.  3831  and  8832. 
May  28. 

Qulnan.  Prqductlon  of  sulphuric  acid.  s::22. 
May  IV. 

Rlvett.  Production  of  ammonium  nitrate. 
8228.     May  16. 

Bollason.  Utilisation  of  atmospheric  nitrogen  in 
the  manufacture  of  ammonia  and  oilier  compounds. 
8614.     May  21. 

Sheard.  Manufacture  of  sulphate  of  ammonia. 
7!iT2.     May  13. 

I'llieim.  Manufacture  of  acetic  add.  8025. 
May  13.     (Norway.  June  1,  1917.) 

Wilton.    Manufacture  of  sulphate  of  ammonia. 

-N1-.      May   28. 

Complete  Si'i-cihc>tion<  Acckpti:i>. 

tiT  (1917).    Levin.      See  XL 

(1917)      I've.     Manufacture   of   ammonia   or 
ilts.     (115,449.)    May  23. 
B379  (1917).    Jones  (Wulflng).     Preparing  water- 
soluble  compounds  of  aluminium  with  organic  acids. 
(115,463.)    May  28. 

Toil  iltilTi.  Levin.  Manufacture  of  pyrophos- 
phorlc  in-ill  and  acid  pyrophosphates.       (115,693.) 

Mas   29. 

12..".70  (19171.    Stelger  and  Stelger.    See  IX. 
17,543(1917).    Stelger.    Sec  IX. 


VIII.— GLASS:  CERAMICS. 

Applications. 

Dean,  Gascb,  and  Kettel.  Platinising  pottery, 
earthenware,   etc.    8003.    May  13. 

Koizumi.  Lacquer  decoration  on  glass.  0000. 
May  RL 

McCauley.  Conveyance  of  molten  glass.  9O.",0. 
May  ::i. 

LX.— BUILDING  MATERIALS. 
Applications. 

Cullls.    Concrete,    etc.    $243.     May    1(5. 

Hartner.  Manufacture  of  mortar-forming 
material  from  anhydrite.  8305.  May  17.  (Ger., 
July  18,  ion.) 

Kiddie.  Machines  for  mixing  concrete  ingre- 
dients, etc.    8828.    May  2S. 

Masters.  Waterproofing  mixture  for  making 
Portland  cement  non-absorbent  when  kept  in  water. 
8910.     May  30. 

Masters.  Fireproofjng  solution  for  timber,  linen, 
flannelette,  paper,  etc.     8917.     May  30. 

Coupler  Specifications   Accepted. 

9249   <1917).    Charlton.    Manufacture  of  cement 
iterlals.     (115,946.)    .Tun"  5. 

12,370  (1917).  Steiger  and  Stelger.  Shaft  fur- 
naces for  burning  cement,  lime,  etc.  (109,266  I 
May  23. 


it.  »43  1 1917).  Kilns  tor  burning  cement, 

lime,  or  the  like.     1 1 11,864.)    May  ".::. 

X      MBTALS;    METALLUBGY,    INCLUDING 
electro'  metallurgy. 

Applications. 

Adam   and    Stevenson.    Removal  of    t in  coating 
from  tinned  iron.    8488.     Mm  21, 
Bertoya.    tush.    See  vn. 

BOckman.  Reduction  and  smelling  of  ores. 
8271  and  s-j72.  May  17.  (Norway,  May  2:1  and 
June  29,  L917.) 

Borgan  and  Winder.  Machine  for  testing  hard- 
ness of  metals.    9045.    June  1 . 

Oarpmael  (A.-G.  f.  Autogene  Aluminium  Sehweiss- 
ting).  Autogenous  welding  of  aluminium  or  its 
alloys.    8874.    May  2:1. 

Clarke,  and  Edison  Swan  Electric  Co.  Treat- 
ment of  refractory  metals.    9028.    May  31. 

Gibbons  15ms.,  and  Masters.  Furnaces  for  heat- 
ing metal  articles,  etc.    num.    May  14. 

llickiing.  ruddling  ball  and  mill  furnaces  for 
manufacture   of  wrought    iron.     s<n;7.     May  31. 

McDermott.  Apparatus  tor  concentrating  crushed 
ores.     8076.     May   II. 

Mackle.    Gold  concentrators.    8829.    May  28. 

Milliken.  Alloys,  and  process  of  making  same. 
8289.     May  17. 

Sarron  and   Simon.     S7l'd.     Srr  XI. 

Complete  Specifications   Accepted. 

14,059  (1916).  Gleeecke.  Process  for  sintering 
tine  ores,  flue  dust,  purple  ore,  iron  tilings,  etc. 
(115,441.)     May  23 

5694  (1917).  Maconochle  and  lie  Ros.  Oxidising 
or  volatilising  metals,  such  as  tin  and  zinc. 
1115.S70.)    June  5. 

7078  (1017).  Vogelsang.  Treatment  of  ores. 
(115,697.)     May  20. 

S000  (1917).  Eldridge.  Process  of  making  copper 
alloys.     (115,917.)     June  5. 

8233  (1917).  Pozzo  and  Colonnetti.  Apparatus 
for  I, -sting  iron.     (107,759.)     May   29. 

10,390  (1017).  Connolly.  Crucible  furnaces. 
(115,543.)     May  23. 

11.102  (1917).  Gillespie  and  Sheather.  Acid 
resisting  metal  and  articles  made  thereof.  (115,759.1 
May  29. 

11.499(1917).  Jones.  Distilling  metallic  ores  and 
Other  materials  containing  metals.  (112,924.) 
May  29. 

XL— ELECTRO-CHEMISTRY. 
Applications. 

BOckman.  Electric  induction  furnaces.  8273. 
.May  17.     (Norway,  Oct.  12,  1017.) 

British  Thomson-Houston  Co.  (General  Electric 
Co.).     Electric  furnaces.     8509.     May  22. 

DaviCS.  Dry  non-acid  accumulator.  8047. 
May  14. 

Levin.    Electrolytic  gas-generators.  S207.   May  10. 

(U.S.,   May  22,    1917.) 

Mcl 1.   Preventing  rapid  exhaustion  of  primary 

batteries.     8740.     Max    27. 

Oldham  and  Oldham.  Galvanic  batteries.  8102. 
May  15. 

Sarron  and  Simon.  Electro-converter  furnaces 
and  process  of  treatment  for  manufacture  of  steels 
1  hereby      8761.     May  27. 

Sue.   Gallot   el   Cie.,   and   Sue.  Poussin,  Rondeau, 
et  Cie.     Apparatus  tor  electrical  separation  of  sub- 
stances in   suspension   in   gaseous  or  fluid    media 
S529.     May  22.     (Fr.,   May  22.   1917.1 

Wallace.  Primary  batteries,  and  their  manufac- 
ture.    9025.     May  31. 
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Complete  Specifications  Accepted. 

117  (1917).  Levin.  Electrolytic  apparatus  for 
generating  oxygen  and  hydrogen.    (107,300.)  May  2:j. 

35S5  (1917).  Schuster.  Galvanic  cells.  (115,653.) 
May  29. 

4885  (1917).  Wade  (Flanders).  Manufacture  of 
plates  for  electric  storage  batteries.  (115, SU5.) 
June  5. 

5972  (1917).  Greaves  and  Etchells.  Electrically- 
heated  resistance  furnaces.     (115.S66.)    June  5. 

7519  (1917).  Hamilton  and  Holland.  Preventing 
oxidation  or  wasting  of  electrodes  in  electric  fur- 
naces.    (115.705.)    May  29. 

sirs  (1917).  Sahlin.  Electric  furnaces.  (115,719.) 
Mav  29. 

11,079  (1917).  Chloride  Electrical  Storage  Co., 
and  Dean.  Secondary  electric  batteries  or  accumu- 
lators.    (115,551.)    May  23. 


XII.— FATS;   OILS;   WAXES. 
Applications. 
Hilliam.        Cleaning-preparations,      etc.        8935. 
May  30. 

Pink.     Separating  solid   and  liquid  fatty  or  fat- 
like bodies.    8209.     May  16. 

Complete  Specifications  Accepted. 
7210   (1917).     Turner  and  Leighton.      Extraction 
of  coconut  oil.     (115.S77.)    June  5. 

7259    (1917).     Soc.   de   Stearinerie  et    Savonnerie 
de  Lyon.     See  I. 

S347   (19171.     French.    Presses  for  expressing  oil 
and  the  like.     (107,200.)    June  5. 

XIII.— PAINTS;      PIGMENTS;      VARNISHES; 

RESINS. 

Complete  Specifications  Accepted. 

5094  (1917).     Maconochie  and  De  Ros.    See  X. 

9572   (1917).    Burke.    Composition  for  use  as  an 

adhesive  or  varnish.     (115,537.)    May  23 

XV.— LEATHER:    BONE;    HORN;    GLUE. 
Application. 
Walker.    Treating  hides  during  soaking,  tanning, 
etc.    S391.     May  21.    . 

.  Complete  Specifications  Accepted. 

3143  (191S).    Heyl.    Process  for  drying  japanned 
or  patent  leather.     (113,022.)    June  5. 

XVI.—SOILS;    FERTILISERS. 
Applications. 
Bottomley.    Treatment  of  peat.    S434.    May  21. 
Fry  and  de  Wolf.      Treatment  of  seeds.      9039. 
May  31. 

XVII.— SUGAR;   STARCHES;  GUMS. 
Application. 
Wade    (China    Sugar   Refining    Co.,    Shaw,    and 
McTavish).    Decolorising-carbon,   and    preparation 
thereof.    9037.     May  31. 

XVIIL— FERMENTATION  INDUSTRIES. 
Applications. 
Block.     Manufacture  of  non-alcoholic  malt  beer. 
8925.     Mav  30. 

McKee.     S15S.     See  V. 
Pascal.     9019.     See  XX. 

Complete  Specification  Accepted. 
7051     (1917).       Kanegafuchi    Boseki     Kabushiki 
Kwaisha.     Production  of  an  extract  of  proteolytic 
i  ozynies.     (106,504.)    May  29. 


XIX.— FOODS;    WATER     PURIFICATION; 
SANITATION. 

Applications. 

Fyers  and  Watkins.  Preservative  treatment  of 
fish.    8891.     May  29. 

Jones  and  Stott.  Aeration  of  sewage,  etc.  8041. 
May  14. 

Molassine  Co.,  and  de  Whalley.  Manufacture  of 
food  for  cattle,  etc.    S705.     May  25. 

O'Brien.  Treatment  of  wood  flour  to  render  it 
suitable   for   food,  etc.    SOfil.     May  14. 

Complete  Specifications  Accepted. 

3215  (1917).  Mackay.  Cooling  and  preserving 
food  and  other  substances.     (115,800.)    June  5. 

70(i4  (1917).  Clifford,  and  Jones  and  Attwood. 
Separating  and  settling  solids  and  semi-solids  from 
sewage  liquids,  etc.     (115,872.)    June  5. 

7070  (1917).  Widner.  Production  of  a  water 
softener.     (107,197.)    June  5. 

8785  (1917).  Ames.  Apparatus  for  aerating 
sewage  and  other  foul  liquids.     (115,933.)    June  5. 

15,744  (1917).  Widner.  Production  of  a  water- 
softening  material.     (110,023.)    June  5. 

15,798  (1917).  Hampshire.  Food  compound  or 
mixture.     (110,024.)    June  5. 

7"."i  (1918).  Scully.  Manufacture  of  potatoes 
into  potato  flour.     (115.G07.)    May  23. 


XX.— ORGANIC      PRODUCTS:      MEDICINAL 

SUBSTANCES;  ESSENTIAL  OILS. 

Applications. 

Pascal.  Synthetic  manufacture  of  ethyl  alcohol, 
its  ethers,  and  other  alcohols,  glycols,  and  hydro- 
carbons from  acetylene.  9019.  Mav  31.  (Fr., 
Apr.  3,  1917.) 

Utheim.    S025.    .See  VII. 

Utheim.  Manufacture  of  chloroform.  8021. 
May  13.     (Norway,  May  25,  1917.) 

Complete  Specifications  Accepted. 

0943  (1917).  Imray  (Soc.  Chem.  Ind.  in  Basle). 
Manufacture  of  metal  albumin  combinations. 
(115.080.)     May  29. 

7259  (1917).  Soc.  de  Stearinerie  et  Savonnerie  de 
Lyon,  and  Berthon.    See  I. 

7378  (191.7).  Dreyfus.  Manufacture  of  acetic 
aldehyde.     (115,899.)    June  5. 

XXL— PHOTOGRAPHIC  MATERIALS  AND 

PROCESSES. 

Application. 

Barron  and  Barron.  Method  of  coating  photo- 
graphic sensitised  glass.    8851.    May  29. 

XXII.— EXPLOSIVES ;    MATCHES. 

Complete  Specification  Accepted. 
3813    (1917).       Segay.        Explosives.        (113,0S3.) 
May  23. 

XXIII.— ANALYSIS. 
Application. 
Burgan  and  Winder.    9045.    See  X. 

Complete  Specifications  Accepted. 
13,749    (1916).       Aktiebolaget    Ingeniorsfirma    F. 
Egnell.         Gas-analysing     apparatus.         (103,812.) 
June  5. 

13,800  (1910).  Aktiebolaget  Ingeniorsfirma  F. 
Egnell.  Apparatus  for  analysing  gas.  (104,100.) 
June  5. 

7S13      (1917).       Simmance.       Gas     calorimeters. 
(115,915.)    June  5. 
s-j:;.".   (1917).     Pozzo  and  Colonnet.fi.     See  X. 


Vol.  XXXVII..  No.  12.] 


ABSTRACTS 


[June  29.  1918. 


I.-GENERAL  ;  PLANT  ;  MACHINERY. 

Combustion  of  OOOJ  Md  design  o/  furnoix  »,    Krel 

ingcr   and  others.     See  11a. 

Patents. 

Vapour  condensers  and   like  apparatus:  Tubulous 

.    \V.  I.,  Finne.  Elisabeth,  N.J.,  D.8.A.    Stag. 

Pat  114,1)45,  July  12,  l'J17.  (Appl.  No.  10,0m;  of 
1017.) 
K.mii  horizontal  piix?  section  of  a  condenser  or  like 
coil  is  provided  with  a  separate  trough  for  the  coot 
Iiik  liquid,  the  pipe  ami  trough  being  spaced  apart 
by  a  web  having  an  opening  for  the  passage  Of 
liquid.  The  trough  has  one  upturned  end  to  accom- 
modate the  corresponding  end  of  the  pipe,, and  this 
Bad  is  provided  with  lugs  by  means  of  which  it 
may  be  supported  in  a  frame.  The  trough  sup- 
ports the  pipe  at  that  end  of  the  latter  which  is 
connected  to  the  section  next  above,  and  the  trough 
is  supported  by  the  pipe  at  the  opposite  end  by 
means  of  a  suitable  bridge-piece  spanning  the 
trough  and  held  against  I  he  pipe  by  inclined  bolts 
canted  by  a  collar  surrounding  the  pipe.  The 
bridge-piece  is  provided  with  an  opening  to  main- 
tain the  desired  liquid  level,  and  to  direct  the 
liquid  over  the  end  of  the  pipe  into  the  upturned 
end  of  the  trough  below.  The  apparatus  is  speci- 
ally adapted  for  use  with  pipes  having  liquid-sealed 
Joints  as  described  in  Eng.  Pat.  113,907. — W.  F.  F. 

Jacketed    vats  for    hcatiny    and     cooling     liquids. 

A.  <;.  Knock  and  Co.,  Ltd.,  and  A.  G.  and  B.  C. 

Knock.    London.     Eng.  Pat  115,120,  June  1,  1017. 

i Appl.  No.  7867  of  no;.' 
The  vat  is  constructed  with  an  Inner  vessel  and  an 
outer  casing,  a  coil  or  series  of  tubes  being  placed 
in  the  intermediate  space  adjacent  to  the  inner 
Kl,  and  surrounded  by  insulating  material  held 
In  position  by  the  outer  easing.  A  cooling  or  heal- 
ing tluid  is  circulated  through  the  coil  or  tubes.  In 
the  interior  of  the  vat  a  swinging  coil  is  mounted  to 
agitate  the  contents,  and  a  cooling  or  heatiug  fluid 
is  circulated  through  it. — J.  H.  P. 

Oil  and    similar    liquids;  Apparatus  for  cleansing 

and  filtering .    J.  S.  Uighfield,  London.    Ping. 

Pat  115,140,  Julv  3,  1017.  (Appl.  No.  9407  of 
1017.) 
Tin-:  liquid  to  be  treated  is  pumped  into  a  vertical 
cylindrical  vessel,  through  an  inlet  tube  a  short 
ice  above  the  bottom,  and  passes  upwards 
through  a  horizontal  layer  of  powder,  e.g.,  fullers' 
earth,  supported  between  metal  gauze  on  a  per- 
forated plate.  Above  is  a  clear  space  in  which 
some  settlement  takes  place.  The  upper  part  of 
the  cylinder  is  occupied  by  a  Miter-press  consisting 
of  a  series  of  horizontal  wheels  with  nerforal  i 
plates  covered  with  filter-cloth  between.  The 
liquid  enters  the  press  by  means  of  a  central  hollow 
shaft,  passes  through  holes  into  alternate  wheels, 
through  the  cloth  both  upwards  and  downwards 
Into  the  oilier  set  of  wheels,  and,  leaving  these, 
passes  upwards  through  a  space  between  the  cir- 
cumference of  the  press  and  the  sides  of  the 
apparatus,  and  out  through  a  pipe  at  the  top  of 
the  vessel.  The  lid  of  the  apparatus  can  be  screwed 
down  in  case  it  is  necessary  for  the  liquid  to  leave 
the  apparatus  under  pressure. — L.  A.  C. 

Hi  at-insiilatini)  compounds.  N.  Ito.  Tokyo  Fu. 
Japan.  Eng.  Pat.  115,103,  Aug.  8,  1017.  (Appl. 
No.  11,410  of  1917.) 

A  iiF\T-iNsri.ATiNG  compound,  suitable  for  covering 
boilers,  steam-pipes,  etc.,  is  made  by  adding  4  to  7 


parts  of  sodium  bicarbonate  to  lull  parts  of  a  solu- 
tion of  calcium  bicarbonate  prepared  from  lime 
water  and  mixing  lliis  solution  Willi  511  parts  of 
kieselguhr.  III)  parts  of  tibrous  asbestos,  -10  parts 
•  •1  magnesium  carbonate,  and  m  pans  of  anhydrous 
calcium  sulphate.— A.  P.  S. 

Separator;  Oentrifuyal  .    T.    II.  Parker,    San 

Francisco,  c'al.  Q.S.  I'at.  1,282,884,  Apr.  0,  1918. 
Date  of  appl.,  May  lit;,  1917. 
A  rotary  distributor,  14,  19,  is  connected  by  radial 
webs  to  a  shaft,  12.  supported  by  an  overhead 
bearing.  The  liquid  to  be  separated  is  raised  from 
the  vessel,  20,  by  the  rotation  of  the  inclined  ribs, 


21,  and  discharged  at  the  flared  edge,  15,  of  the 
distributor  into  the  annular  shell,  17.  This  shell 
is  open  at  the  top  and  bottom,  and  is  provided  witli 
lips,  18,  20,  projecting  inwards  so  as  to  confine  a 
mass  of  heavy  liquid  within  the  shell  to  a  level 
above  the  rim  of  the  distributor.  The  lighter 
liquid  is  thereby  prevented  from  passing  below  the 
rim,  15,  and  is  discharged  over  the  upper  edge  of 
the  shell,  while  the  heavier  liquid  is  discharged 
over  the  lower  edge.  Separate  discharge  outlets 
are  provided  as  shown. — W.  P.  F. 

Drying   apparatus;    Powder  .      F.    L.   Caskey, 

Buffalo,  N.Y.  U.S.  Pat.  1,202,448,  Apr.  9,  1918. 
Date  of  appl.,  Mar.  14,  1917. 
A  vertical  cylindrical  drying  chamber  is  provided 
with  axial  supply  and  discharge  pipes  at  the  top 
and  bottom  respectively,  and  is  surrounded  by  a 
lieal ing  coil,  the  whole  being  enclosed  in  a  casing. 
The  pipes  at  their  free  ends  carry  discs,  provided 
With  annular  channels  on  their  outer  faces  which 
engage  with  corresponding  ribs  on  other  discs  so 
as  to  close  the  pipes.  The  lower  closure  disc 
carries  a  short  tube  sliding  within  the  discharge 
pipe,  and  having  a  side  opening  for  discharge,  and 
lliis  disc  may  be  moved  axially  by  a  hand-operated 
screwed  rod  so  as  to  vary  or  close  the  discharge 
opening.— W.  F.  F. 

Separating  and  dewatering  device.  F.  W.  Beards- 
ice.  Assignor  to  M.  T.  Beardslee,  San  Francisco, 
Cal.  D.S.  Pat.  1,202,738,  Apr.  1G,  1918.  Date  of 
appL,  Sept.  25,   1916. 

THE  inflowing  material  is  directed  against  the 
buckets  of  B  floating  turbine  wheel  in  a  container 
divided  by  bailies  into  inner  and  outer  zones.  The 
light  material  and  liquid  are  withdrawn  from  the 
inner  zone  near  the  upper  end  of  the  container, 
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whilst  the  heavier  material,  which  is  projected  out- 
wards, sinks  to  a  valved  discharge  outlet  at  the 
bottom.  The  discharge  valve  is  connected  with  the 
turbine  wheel,  so  that  the  consistency  of  the  heavier 
material  discharged  is  varied  according  to  the 
height  of  the  material  in  the  tank. — J.  H.  P. 

Thickening  process;  Continuous .   A.  L.  Genter, 

Assignor  to  General  Engineering  Co.,  Salt  Lake 
Citv,  Utah.  U.S.  Pat  1,263,226,  Apr.  16,  1918. 
Date  of  appl.,  Sept.  12,  1917. 
In  a  continuous  filtering  and  thickening  process, 
in  which  filtration  is  effected  under  pressure,  the 
filter  medium  is  cleansed  automatically  and  con- 
tinuously in  situ  by  directing  alternately,  in  any 
desired  succession,  the  filter  current  against  one 
side  of  the  filter  medium  simultaneously  with 
the  release  of  pressure  on  the  filtrate  side,  and  a 
cleansing  current  against  the  opposite  side  of  the 
filter  simultaneously  with  the  release  of  the  filtra- 
tion pressure. — J.  H.  P. 

Gases;  Process  for  the  removal  of from  gase- 
ous mixtures.  P.  Beck,  Coln-Ehrenfeld.  Ger. 
Pat.  302,092,  Oct.  16,  1915. 
The  gaseous  mixture  is  passed  through  a  cooled 
layer  of  lignite  previously  heated  until  no  further 
evolution  of  gas  takes  place.  It  is  an  advantage 
to  have  the  lignite  in  granular  form  or  as 
briquettes,  and  not  as  a  fine  powder.  The  process 
may  be  applied  to  the  removal  of  valuable  or 
injurious  gases  from  waste  gases. — B.  V.  S. 

Gaseous  mixtures;   Process  for  the  separation  of 

.    Ges.  fiir  Linde's  Eismaschinen  A.-G.,  Holl- 

riegelskreuth.  and  F.  rollitzer,  Munich.  Ger. 
Pat.  302,674,  Sept.  12,  1916.  Addition  to  Ger.  Pat 
301,941. 
Fob  the  separation  of  a  mixture  of,  e.g.,  air, 
alcohol,  and  ether,  the  cooled  gas  is  brought  into 
intimate  contact  with  a  well-cooled  mixture  of 
alcohol  and  ether  similar  to  that  produced  by  con- 
densation of  the  gas. — L.  A.  C. 


Lubricant   [from   sulphite  waste    liquor}.      Kireh- 
bach'sehe   Werke,   Coswig.        Ger.   Pat.    302,1S8, 
May  30,  1915. 
The  composition  consists  of  graphite,  tale,  or  other 
minerals  and  sulphite  waste  liquor. — L.  A.  C. 


Separating  uater,  oil,  or  impurities  from  steam  or 

air;  Device  fur  .     Device  for  separating  oil. 

moisture,  and  impurities  from  exhaust  steam  or 
air.  W.  H.  Taylor  and  C.  Shaw,  Sheffield.  Eng. 
Pats.  115,103  and  115,104,  May  3,  1917.  (Appl. 
Nos.  6273  and  6274  of  1917.) 


Condensers.  C.  T. 
U.S.A.  Ens.  Pat. 
No.  9564  of  1917.) 


Snow,    Redwood    City,    Cal., 
115,141,  July  3,   1917.      (Appl. 


Classifiers.  A.  L.  Blomfield,  Denver,  Colo.,  U.S.A. 
Eng.  Pat.  115,184,  Oct.  10,  1917.  (Appl.  No. 
14.6S4  of  1917.) 

Organic  chemical  reactions;  Apparatus  for  perform- 
ing   .  A.  M.  Aylsworth,  and  Savings  Invest- 
ment and  Trust  Co.,  East  Orange,  N.J.,  U.S.A. 
Eng.  Pat.  103.665,  Jan.  17,  1917.  (Appl.  No.  SS4 
of  1917.)     Under  Int.  Conv.,  Jan.  24,  1916. 

See  U.S.  Pat.  1,213,143  of  1917;  this  J.,  1917,  3S2. 


FUters.     C.  D.   Burchenal,  New   York.     Eng.  Pat. 

104.673,  Nov    15,  1916.     (Appl.  No.  16,372  of  1916.) 

Under  Int.  Conv.,  Mar.  10,  1916. 
See  U.S.  Pat.  1,194,949  of  1916;  this  J.,  1916,  1000. 

Drying  solid  bodies  containing  liquid;  Process  and 

apparatus  for  .     J.   W.   31.   Elling,    Assignor 

to  A./S.  Mvrens  Verksted,  Cnristiania,  Norway. 
U.S.  l'at.  1,263,392,  Apr.  23,  1918.  Date  of  appl., 
Mar.  20,  1917. 

See  Eng.  Pat.  105,072  of  1917;  this  J.,  1918,  280  a. 

Evaporating  apparatus.  J.  A.  Reavell  and  W.  G. 
Mann,  London.  U.S.  Tat.  1,263,467,  Apr.  23,  l'JIS. 
Date  Of  appl.,  Nov.  12,  1917. 

See  Eng.  Pat.  U0,921  of  1916;  this  J.,  1917,  1202. 
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Combustion  of  coal  and  design  of  furnaces.  H. 
Kreisinger,  C.  E.  Augustine,  and  F.  K.  Ovitz. 
U.S.  Bureau  of  Mines.     Bull.  135.     144  pages. 

Previous   investigations    (this  J.,  1917,   919)   have 
shown  that  the  reactions  in  the  fuel  bed  of  hand- 
fired    furnaces  are  essentially  those   of  the  forma- 
tion of  producer  gas.     In  the  present  experiments 
the  combustion  of  these  gases  and  the  volume  of 
combustion  space  required  have  been  studied  on  a 
winking     scale.     The     furnace     consisted     of     a 
Murphy     stoker   with  a  grate  area  of   25  sq.  ft., 
built  at  the  end  of  a  horizontal  tunnel,  40  ft.  long 
and  3  x  3  ft.    in  section,  which   formed  the  com- 
bustion  chamber.    Arrangements   were    made   for 
measuring    temperatures    and   for  taking   samples 
of  gas  at  intervals  of  5  ft.  along  the  combustion 
chamber.      One   hundred   experiments   were  made 
on  three    types    of   bituminous  coal    (Pocahontas, 
Pittsburgh,   and    Illinois)   at  rates   of  combustion 
varying   from   20  to    60    lb.   per    sq.    ft.   of  grate 
area    per    hour.      In   general    the    results   showed 
that   the    volume    of   combustion   space   necessary 
for   complete   combustion   depends  chiefly   on    the 
kind  of  coal,  the  rate  of  consumption  of  fuel,  and 
the  amount  of  excess  air.     On  leaving  the  fuel  bed 
the  gases  contain  from  10  to  28%  of  combustible 
constituents,    representing  40  to  60%  of  the  heat- 
ing power  of  the  coal  burned.     Heat  is  developed 
by    combustion    of    these    constituents    with    the 
secondary    air,    at    first    rapidly    and    then    with 
diminishing  speed  as  the  combustion  space  is  tra- 
versed.    Increased  rate  of  firing  leads  to  less  com- 
plete   combustion,    while    increase    of    combustion 
space  and  excess  of  oxygen  favour  its  completion. 
The  volume  of  combustion  space  required  appears 
to   be  directly  proportional  to  the  product  of  the 
percentage    of    volatile    matter    and    a    factor    of 
quality — volatile    carbon  divided   by  the  available 
hydrogen.      The  difficulty   of   burning  the  volatile 
matter   rises   with   increase   of  contained    carbon. 
The  gases  travel  along  the   combustion  space    in 
stratified  layers,  and,  by  delaying  admixture,  this 
retards  combustion,    so  that    the   mode    of   intro- 
ducing secondary  air  is  important.    Hydrocarbons 
are   rapidly    destroyed   above    the    fuel   bed,    and 
only  very  small  quantities  are  present  in  the  gases 
after   travelling   1   or   2    ft.    On   the   other  hand, 
soot  persists  for  a  long  time  in  the  atmosphere  of 
rarefied    oxygen,    even    when    excess    of    air    is 
present.     Cooling  surfaces  such  as  boiler  tubes  do 
not  cause  the  formation  of  soot,  but  merely  collect 
it.      The    relation    of    various    factors    is    shown 
graphically  in  a  series  of   curves,  and  it   is  con- 
eluded   that   the  requisite  dimensions  of  furnaces 
for    given    conditions    can    be    forecast  from  the 
data  given. — H.  J.  H. 


\ul.  XXXVII.  No.  12.] 


Ci..  Ha.     M  II  ;  GAS;  MINERAL  mi.s  AMD  WAXES. 


329  a 


.;n,i  oofeS  In;,:,-:  Mrcliuiiiidl  stoker*  for . 

B.  lA'iisU'ii.  J.  Gasbeleucht.,  1918,  M,  8— 8. 
Oan  and  even  coke  breeae  can  be  used  in  band- 
Bred  boiler  furnaces  where  moderate  rates  of 
■teaming  are  required,  although  the  latter  demands 
unusual  attention  from  the  fireman.  Sprinkler 
mechanical  stokers  do  ool  give  a  uniform  distribu- 
tion of  breeae  over  the  fuel  bed.  Breeae  can  be 
successfully  burned  on  a  so-called  "  1'luto  "  stoker. 
The  breeae  is  fed  from  a  hopper  on  to  a  series  of 
Inclined  Iron  grates,  resembling  ladders  with  hori- 
zontal steps,  down  which  the  fuel  slides  until  the 
clinker  tails  over  the  end.  A  Bllghl  reciprocating 
in. .lion  N  Imparted  to  the  ladders,  adjacent  units 
always  moving  in  opposite  directions.  The  diffi- 
culty of  Ignition  of  coke  and  breeae  is  met  by  using 
forced  draught  and  a  special  form  of  arch.  The 
latter  is  bulll  over  the  hack  part  of  the  grate,  thus 
deflecting  the  Same  towards  the  front  of  the  grate 

and  thence  through  an  opening  to  the  boiler.     This 

and  the  absence  of  draughl  above  the  grate  cause 
a  rapid  heating  of  the  coke  on  entering  the  furnace. 

Chain    grates,    with    forced    draught     and    suitable 

construction  of  the  arch,  have  also  been  used  suc- 
cessfully for  burning  coke  breeae.  The  arch  reaches 
two-thirds  the  length  of  the  grate  and  slopes  down- 
wards towards  the  back.  The  radiation  from  the 
arch  then  raises  the  breeae  rapidly  to  the  Ignition 
temperature.  Lump  coke  can  be  burned  on  a  chain 
grate  with  natural  draught  if  the  coke  is  pre- 
1  in  a  small  chamber  like  a  miniature  gas 
j. reducer,  from  which  it  is  fed  hot  upon  the  crate. 
At  the  rear  end  a  water-cooled  bridge  is  fitted  over 
the  grate  to  retain  unburn!  coke,  prevent  inn  it 
from  falling  over  with  the  clinker  into  the  ash-pit. 

— H.  J.  H. 

(■■  nl :    OombUStiOfl    of    the    ndulilt:    matter   in . 

S.  II.  Katz.     U.S.  Bureau  of  Mines.     Tech.  paper, 
is::.    US  pages. 

Tin:  literature  of  the  chemical  anil  physico-chemi- 
cal features  of  carbonisation  of  coal  and  decom- 
position and  combustion  of  liquid  and  gaseous 
products  has  beeu  collated,  and  a  scheme  is 
deduced  to  represent  the  supposed  process  of  com- 
bustion in  coal  tires.  It  is  proposed  to  use  it  as 
a  guide  in  the  further  Study  of  combustion. 

— H.   J.  H. 

Steaming    horizontal    [gas]    retorts.      R.    J.    Rew. 
Gas  J.,  1918,  142,  280—361. 

It  has  been  found  possible  to  increase  the  make 
of  gas  per  ton  in  a  small  gasworks  by  steaming 
the  coal  in  horizontal  retorts  of  a  special  pattern. 
The  setting  contained  three  retorts,  one  or  more 
of  which  could  be  steamed.  The  make  of 
"Straight"  coal  gas  per  ton  was  11,500  cb.  ft., 
and  by  steaming  one  retort  for  11  hours  this 
could  be  increased  20%  with  a  loss  of  coke  amount- 
ing to  15f  lb.  per  1000  cb.  ft.  of  water-gas  pro- 
duced. Trials  with  boiling  burners  showed  that 
the  gas  was  apparently  satisfactory  for  use  in 
ordinary  domestic  appliances. — II.  J.  H. 

Paraffin,  aromatic,  naphthene,  and  oleflne  hydro- 
carbons;  Solubility  of  in    liquid    sulphur 

dioxide.     B.  J.   .Moore,   .1.    0.   Morrell,   and   <;. 
Egloff.     Met.  and  ('hem.  Eng.,  1918,  J8,  39r,— 402. 

TBI  utility  of  liquid  sulphur  dioxide  as  a  solvent 
in  the  refining  and  analysis  of  liquid  hydrocarbons 
has  been  Investigated.    The  solubility  of  individual 

hydrocarbons  of  different  types,  of  binary  mixtures, 
and  of  a  ternary  mixture  of  paraffin,  aromatic, 
and  naphthene  hydrocarbons  has  been  studied. 
Solubilities  were  determined  by  bringing  the  liquid 

sulphur  dioxide  and  the  hydrocarbons  together  in 
n  burette  immersed  in  a  freezing  mixture  of  Ice, 
salt,  and  calcium  chloride   at   temperatures  down 


to  -18°  O.  Benzene,  toluene,  xylene,  mesilylene, 
and  olclinos  were   miscible   with   the  solvent  in   all 

proportions  at  this  temperature.     Light  paraffins 

up  to  decano,  gasoline,  and  kerosene  were  prac- 
li.  ally  Insoluble.  Xapht hones  showed  a  limited 
solubility  at  -18°  C,  more  marked  at  -4-5°  C. 
There  is  evidence  of  the    formation  of  a    molecular 

compound  wltb  the  solvent.  The  separation  of 
different   types  of  hydrocarbon   by  liquid  sulphur 

dioxide  is  limited  by  the  partition  of  the  hydro- 
carbon  between    the   two   phases,    but   by   attention 

to  tin-  relative  proportions  some  approximation  to 

qua  in  it  a  the  separation  can  he  ell  eel  I'd.  In  general, 
when  the  constituent  to.be  extracted  is  in  small 
proportion,  aromatic  hydrocarbons  and  defines, 
together     or     separate,     may     be     separated     from 

paraffins    and    baphthenes.     Naphthenes    may    be 

separated  from  paraffins.  Over  methods  of  sulpho- 
nation  and  nitration  this  process  lias  Hie  advantage 

of  permitting  recovery  of  both  hydrocarbons  and 
solvent,  and  also  avoiding  the  production  of  unde- 
sirable by-products. — H.  J.  II. 

Benzines   and    benzols;   Examination  of .     J. 

Formanek,  J.  Knop,  ami  .1.  Korber.  Chem.-Zeit ., 
11117,  «,  713—714,  730—731.  Z.  angew.  Chem., 
1918,  31,  Kef.,  02— <:3. 

Detection  of  aromatic  hydrocarbons  (benzene)  and 
of  it  limit  it  rated  hydrocarbons  in  benzine.  The  dra- 
corubin  test  for  the  detection  of  aromatic  hydro- 
carbons in  benzine  must,  be  cautiously  employed, 
for  draeorubiu  is  soluble,  with  a  deep-red  colour, 
in  methyl,  ethyl,  and  amyl  alcohols,  carbon  bi- 
sulphide, ether,  acetone,  and  chloroform,  all  of 
which,  witli  the  exception  of  the  last,  may  be 
present  in  benziue  and  Its  substitutes.  Two  vat 
dyes,  Indanthrene  Dark  Blue  BT  and  Indanthrene 
Violet  RT,  are  superior  to  draeorubiu  for  the  pur- 
pose of  this  test.  Both  of  these  are  practically 
insoluble  in  benzine,  but  dissolve  In  benzene, 
toluene,  xylene,  carbon  bisulphide,  and  chloroform 
with  a  bluish-red  colour  and  jTellow  fluorescence; 
in  ether  and  acetone  the  solubility  is  considerably 
less;  in  the  alcohols,  petroleum,  aud  turpentine 
both  are  almost  or  quite  insoluble.  The  colori- 
metric  estimation  of  aromatic  hydrocarbons  by 
means  of  Indanthrene  Dark  Blue  BT  is  practicable 
after  two  hourS*  standing,  and  compares  favour- 
ably with  results  obtained  by  the  Kraemer-Bottcher 
method.  Solidification  points  of  benzene  hydro- 
carbons (nut  benzine.  The  following  solidification 
points  are  given  :  Benzene,  +5-5°;  toluene,  -88°; 
p-xylene,  +13°;  m-xylene,  -54°;  o-xylene,  -2S°; 
technical  xylol,  -115°;  benzines:  fraction  200°  to 
220°  C,  -93°;  fraction  24°  to  40°  C  -203°;  light 
benzine  (sp.  gr.  0(180  to  0700),  -135°  to  -170°; 
medium  benzine  (sp.  gr.  0700  to  07401,  -125°  to 
-150°;  heavy  benzine  (sp.  gr.  0740  to  0-700),  -95° 
to  -120°:  crude  petroleum.  -58°;  refined  petro- 
leum.  -8.-,°  to  -90°  C— L.  A.  C. 

Mineral  oils;  Sulphur  und  oxygen  compounds  of 

.    J.  Marcusson.  .Mitt.  k.  Materialpriif.,  1917, 

374—380.     Z.  angew.  Chem.,  1918,  31,  Ref.,  G2. 

TnK  sulphur  content  of  crude  petroleum  fluctuates 
considerably,  heavy  oils  usually  containing  more 
than  light  oils.  For  the  same  oil  the  sulphur  con- 
lent  increases  in  the  separate  fractions  with  increas- 
ing b.  pt.  and  sp.  gr..  the  residues  being  the  richest 
in  sulphur.  Bight  oils  rich  in  benzine  contain  least 
sulphur.  The  oxygen  content  also  increases  with 
rising  b  pt.  Compounds  containing  both  sulphur 
and  oxygen  are  found  principally  in  dark  oils, 
among  the  solid  resinous  and  nsphaltie  constitu- 
ents. The  so-called  resins  form  the  first  transition 
stage  from  the  petroleum  hydrocarbons  to  the 
asphaltenes,  the  latter  being  formed  from  the 
resins    either    by    intramolecular    change     or    by 
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further  action  of  sulphur  or  oxygen.  Both  asphalt- 
enes  and  resins  are  polyeyclic  bodies  which  contain 
sulphur  or  oxygen  Unkings,  possibly  as  ring  com- 
pounds or  as  sulphides  or  ethers.  Asphaltenes  con- 
tain a  higher  percentage  of  sulphur  and  oxygen 
than  resins. — L.  A.  C. 

Intermittent     tar-dehydrating     plant.      Wimhurst. 
See  III. 

Patents. 

Artificial  fuel  and  method  of  making  same.  J. 
Schaub,  Newark,  N.J.',  Assignor  to  American 
Linseed  Co.  U.S.  Pats,  (a)  1,262,207  and 
(b)  1,262,268,  Apr.  9,  1918.  Dates  of  appl., 
July  17  and  Oct.  4,  1917. 

(a)  Cellulose  pentanitrate  is  dissolved  in  methyl 
alcohol,  and  ethyl  alcohol  is  then  added  till  the 
solution  is  sufficiently  viscous  to  be  moulded 
through  a  die  into  a  "  tubulous  envelope,"  the 
tubules  of  which  are  of  capillary  size.  Ethyl 
alcohol  is  then  injected  into  the  tubules,  (b)  Cellu- 
lose pentanitrate  is  dissolved  in  methyl  alcohol, 
and  the  colloidal  material  is  solidified  by  the  addi- 
tion of  water.— W.  F.  P. 


Gas-making  apparatus.  E.  B.  Benham,  New 
London,  Conn.,  Assignor  to  Hydrocarbon  Con- 
verter Co.,  New  York.  U.S.  Pat.  1,202,576, 
Apr.  B,  1918.  Date  of  appl.,  July  14,  1911. 
A  spherical  chamber  is  arranged  within  an  outer 
spherical  chamber,  and  is  provided  with  a  neck 
projecting  through  an  opening  in  the  side  of  the 
larger  chamber,  the  latter  being  closed  by  a  plate 
having  openings  which  are  normally  closed.  The 
space  between  the  chambers  is  filled  with  porous 
material,  and  a  mixture  of  air  and  oil  is  supplied 
to  it.  The  outer  casing  is  surrounded  by  a  con- 
centric heating  jacket,  and  the  air  and  gasified  oil 
pass  through  perforations  into  the  central  space  of 
the  inner  chamber,  from  which  they  are  withdrawn 
by  a  pipe  passing  through  the  projecting  neck  of 
the  inner  chamber. — W.  F.  F. 


Gas   producers;   Operation   of   with   previous 

drying    of  moist   fuels.      A.    Eckardt,    Zwickau. 
Ger.  Pat.  302,827,  Mar.  14,  1914. 

The  apparatus  is  so  arranged  that  the  moisture 
given  off  from  a  previous  drying  of  the  moist  fuel 
is  utilised  to  supply  the  steam  under  the  grate  of 
a  gas  producer  of  the  Mond  type.  The  degree  of 
drying  is  regulated  according  to  the  quantity  of 
steam  it  is  desired  to  use  in  the  producer. 

—A.  de  W. 

Gas-purifying  apparatus.  H.  N.  Cheney,  Boston, 
and  D.  S.  Reynolds,  Brookline,  Mass.  U.S.  Pat. 
1,261,707,  Apr.  9,  191S.  Date  of  appl.,  Feb.  23, 
1917. 

A  casing  with  vertical  side  and  end  walls  and 
having  its  top  and  bottom  inclined  but  parallel  to 
one  another,  is  provided  with  a  number  of  tiers 
of  inclined  beams  parallel  to  the  top  and  bottom. 
The  purifying  material  is  carried  between  grids 
supported  by  adjacent  beams  so  as  to  permit  the 
passage  of  gas  but  prevent  leakage  of  purifying 
material.  The  purifying  material  is  charged 
through  openings  in  the  upper  ends  of  the  inclined 
chambers  formed  by  the  grids  and  the  side  walls  of 
the  casing,  and  discharged  by  gravitv  through  open- 
ings at  the  lower  ends.  Gas  is  supplied  to  the  top 
and  bottom  chambers  formed  by  the  top  and  bottom 
VI  ills  Ml  the  adjacent  erids  and  to  alternate 
spaces  between  the  grids,  ami  discharged  from  the 
remaining  alternate  spaces. — W.  F.  F. 


'lar  extractor.  G.  M.  S.  Tait,  Washington,  D.C., 
Assignor  to  H.  M.  Marble,  Newark,  N.J.  U.S. 
Pat.  1,202,571,  Apr.  9,  191S.  Date  of  appl., 
Mar.  24,  1911.    Renewed  Aug.  11,  1917. 

The  gas  passes  through  a  chamber  containing  a 
steam  jet  to  the  extractor,  which  comprises  a  series 
of  adjacent  annular  chambers  of  successively  in- 
creasing diameter,  communicating  with  one  another 
and  arranged  with  their  common  axis  horizontal. 
Each  chamber  contains  a  rotating  extractor  wheel, 
also  of  successively  increasing  diameter,  mount"d 
on  a  common  shaft,  the  wheels  having  blades  which 
force  the  gas  from  one  chamber  to  the  next.  Each 
chamber  is  provided  with  a  discharge  conduit  for 
tar  leading  from  its  lower  portion  to  a  water 
chamber  below,  and  terminating  below  the  water 
level.  The  chamber  containing  the  steam  jet  com- 
municates directly  with  the  space  above  the  water, 
so  that  gas  escaping  through  the  tar  outlets  may 
return  to  the  inlet  of  the  extractor. — W.  F.  F. 

Hydrocarbon;  Art  of  converting .    W.  A.  Hall, 

New  York,  Assignor  to  Motor  Petrol  Co.,  Brattle- 
boro,  Vt.  U.S.  Pat.  1,201,930,  Apr.  9,  1918.  Date 
of  appl.,  May  24,  1913. 

The  vapour  of  a  heavy  hydrocarbon  is  subjected 
to  the  action  of  steam  at  a  temperature  approach- 
ing red-heat  and  a  pressure  above  that  of  the 
atmosphere,  in  the  presence  of  a  finely  divided  metal 
catalyst  which  is  neither  oxidised  nor  carbonised 
under  the  above  conditions.  Carbon  separates  in 
the  solid  form,  and  on  condensing  the  vapours  a 
hydrocarbon  of  lower  specific  gravity  is  obtained. 

— L.  A.  C. 


Hydrocarbon     liquid;     Hemi  -  solidified     and 

method  of  producing  and  utilising  the  same. 
M.  H.  Keyt,  Chicago.  111.  U.S.  Pat.  1,202,808, 
Apr.  16,  191S.    Date  of  appl.,  Feb.  4,  1916. 

A  dilute  aqueous  solution  of  albumin  is  added  to 
the  hydrocarbon  oil  to  be  solidified. — L.  A.  C. 

Petroleum;  Process  of  treating .  M.  J.  Trumble, 

Los  Angeles,  Cal.,  Assignor  to  Simplex  Refining 
Co.  U.S.  Pat.  1,262,875,  Apr.  16,  1918.  Date  of 
appl  ,  Oct.  10,  1910. 

A  mixture  of  hydrocarbons  is  heated  under  pressure 
to  a  temperature  sufficient  to  vaporise  the  lighter 
constituents  at  atmospheric  pressure.  The  pressure 
is  reduced,  and  the  portion  not  vaporised  is  heated 
in  the  form  of  a  thin  film  in  order  to  supply  the 
latent  heat  absorbed  by  the  vapours. — L.  A.  C. 

Gasoline   fractions   containing    aromatic   hydrocar- 
bons; Purifying  .    F.  C.   Ruff,  Los  Angeles, 

Assignor  to  By-Products  Manufacturing  Co.,  San 
Francisco,  Cal.  U.S.  Pat.  1,263,289,  Apr.  16,  1918. 
Date  of  appl.,  Jan.  15,  1917. 

To  remove  unsaturated  aliphatic  hydrocarbons  from 
a  gasoline  fraction  containing  an  aromatic  hydro- 
carbon, it  is  treated  with  sulphuric  acid  containing 
not  more  than  1%  of  nitric  acid,  i.e.,  an  amount 
insufficient  materially  to  attack  the  aromatic  com- 
pound.— L.  A.  C. 

Naphthenic  acids;  Preparation  of  technically  pure 

.      H.    Bauer,   Kolin,   Bohemia.       Ger.    Pat. 

*  302,210,  Dec.  12,  1916. 

Crude  naphthenic  acid,  a  by-product  of  the  petro- 
leum industry,  is  well  stirred  with  aniline  or 
o-toluidine,  and,  after  standing  for  some  time,  the 
lower  layer  is  separated  and  the  solvent  distilled 
off.  Naphthenic  acids  of  9S — 99%  purity  remain  in 
the  still.— L.  A.  C. 
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.Wim.iu/  oils,  tar,  8*0.;  ProOOSS  for  th<  distillation 
K.  Neumann  liriinn.  Ger.  l'at.  302,941, 
Mar.  27,  1917.  Under  Int.  OODT.,  Mar.  20,  1917. 
A  Tiiui.ut  still  Is  connected  with  an  auxiliary 
vessel  by  means  of  an  overflow  pipe  at  the  top  and 
■  tube  containing  ■  circulating  pump  at  the  bottom. 
These  are  both  Oiled  with  the  oil  or  tar,  and  the 
tlui.l  k.'pl  in  circulation  by  means  .it'  tin-  pomp, 
which  conveys  the  liquid  from  the  auxiliary  vessel 
t.>  the  still,  when  tin-  former  is  empty  the  pump 
Is  shut  oS  ami  distillation  continued  until  the  level 
of  the  liquid  in  the  still  is  within  a  lew  cm.  of 
i lie  top  of  the  tire  tubes. — L.  A.  C. 

Lubricating  oil  and  glycerin;  [Dicresyl  carbonate 

as]  substitute  fur .     Chem.  Fabr.  von  Ileydeu 

A..-G.    Ger.  Pat  302,981,  Feb.  27.  1917. 

Dicresyl  carbonate  is  recommended  as  being 
cheaper  than  the  tricresyl  phosphate  described  in 
Ger.  l'at.  288,448  (this  ,T..  1918,  415)  as  a  substitute 
for  lubricating  oil  and  glycerin. — L.  A.  C. 

Lubricutinij  oil;  Substitute  for .  E.  Stern,  Han- 
over. Ger.  Pat  302,986,  Mar.  91,  1910. 
a  vi  nsTiTfTE  for  mineral  lubricating  oil  consists  of 
chlorinatlon  products  of  naphthalene,  especially 
those  prepared  In  the  presence  of  a  catalyst  (e.g., 
aluminium  chloride  or  the  like),  or  under  pressure, 
or  under  the  combined  action  of  pressure  and  a 
catalyst  at  a  high  temperature.  The  product  is 
only  slightly  Inflammable,  neutral,  and  inactive. 

— L,  A.  C. 

Apparatus     for    Cleansing    anil    filtering     oil    anil 
similar  liquids.     Eng.  l'at.  115,140.    See  I. 

Preparation    of    concentrated   ammonia   from   gas 
liquor.  Ger.  l'at.  302,195.     See   VII. 

Manufacture    of    chlorinated    hydrocarbons    from 
natural  gas.     U.S.   Pat.  1,202,709.     .Sec  XX. 


Hb.-DESTRUCTIVE  DISTILLATION ;  HEATING ; 
LIGHTING. 

Retort    fur    dru    distillation;     Experimental    . 

!■'.    i:.   OoombS.      Met.   ami    Chem.    Eur.,   1918,   18. 
425. 

The  retort  consists  of  a  cylindrical  container  of 
metal  closed  at  the  bottom.  A  similar  cylinder,  .  f 
slightly  larger  diameter  so  as  to  slide  loosely  over 
the  retort,  forms  the  lid,  to  which  a  bent  delivery 
tube  is  titled.  The  lid  is  secured  to  the  retort  by- 
screws.  The  apparatus  is  heated  in  a  hath  of 
liquid — e.g.,  fused  metal  or  caustic  soda— the  level 
of  which  is  below  the  top  of  the  container,  which 
is  thus  sealed  by  the  liquid  entering  the  annular 
space  inside  the  lid.  The  contents  of  the  retort  can 
be  distilled  at  a  known  and  regulated  temperature, 
while  the  apparatus  permits  great  accessibility  for 
cleaning  and  charging.— II.  .1.  II. 

"  Perocide  "  liquor  as  a  substitute  fur  copper-lime 
liquor.    Appel.    See  XlXis. 

Patents. 

Dry  distillation  of  coal:  Process  for  the.  .    T. 

Llmberg,  Hail...    Ger.  Pat.  302,822,  Nov.  :;,  1916. 

Distillation  is  carried  out  in  three  sharply  defined 
phases,  i.e.,  up  to  2;;0°  C,  from  200°  to  400°  0.,  ami 
above    400°  C.      The    tar    obtained   in   the    second 


phase  from  bii iiinitious  lignite  lias  a  high  paraffin 
content;  that  obtained  iii  the  third  phase  has  a 
high  oil  content.— 1..  A.  0. 


Hydrocarbons;  Production  of from  bituminous 

coals.     Chem.   1'abr.   r.urkau,    Magdeburg.       Ger. 
Pat.  302,897,  Jan.  If.,   L914. 

The  finely-divided  coal  Is  worked  up  into  a  homo- 
geneous mass  with  concentrated  alkali  solution, 
either  alone  or  with  the  addition  of  alkaline-earth 
hydroxides.  The  mass  is  heated  in  autoclaves  at 
a  high  temperature  and  pressure  (.■;()  SO  atmos.) 
:iinl  then  distilled,  at  firsl  by  means  of  superheated 
steam  at  400°— 450°  C.  and  finally  by  direct  heat 
until  all  the  liquid  has  distilled  over.  The  dis- 
tillate is  purified,  and  the  alkali  and  alkaline-earth 
carbonates  in  the  residue  are  converted  into 
hydroxides  and  used  again  in  the  process.  A  total 
yield  of  25—30%  of  liquid  and  gaseous  hydro- 
carbons is  obtained,  including  4%  distilling  at 
100°  O.,  and  12%   up  to  200°  C— L.  A.  C. 


Absorbent  material  [charcoal]  and  process  of  pro- 
dueinij  the  same.  ,1.  P..  Garner,  Pittsburgh.  Pa'., 
Assignor  to  Metals  Research  Co.,  New  York. 
U.S.  Pat.  1,262,770,  Apr.  If.,  1918.  Date  of  appl., 
June  30,  1915. 

Wood  charcoal  is  heated  in  an  inert  gas  for  a  pro- 
longed period  at  about  250°  to  275°  C.,  and  subse- 
quently under  reduced  pressure  at  100°  to  125°  C. 
for  sufficient  time  to  remove  occluded  gases  and 
volatile  constituents.— U.  A.  C. 

Heating   stills,    boilers,    and    the    like;   Electrical 

apparatus  for .     C.  O.  Lorenz,  Port  Arthur, 

Tex.,    Assignor    to   The   Texas     Co.       U.S.     Pat. 
1,202,072,  Apr.  'J,  1918.     Date  of  appl.,  May  8,  1917. 

The  greater  portion  of  the  heating  element  is  com- 
posed of  sand  and  iron,  fused  and  cast. — P.  N. 


Crystalline  non-metallic  bodies;  Production  of . 

[Manufacture  of  filaments  for  incandescence 
electric  lamps  composed  of  a  solid  solution  of 
thoria  in  tungsten.]  .1.  Tintsch  A.-G.,  Berlin. 
Ger.  Pat.  304,857,  May  28,  1916.  Addition  to 
Ger.  Pat.  291,994  (see  Fr.  Pat.  409,212;  this  J., 
1915,  3G). 

The  process  described  in  the  chief  patent  is  applied 
to  non-metallic  substances.  The  substance  used 
may  be  one  which  during  the  process  will  be  con- 
verted by  heat  or  by  interaction  with  the  surround- 
ing atmosphere  into  another  substance;  or  a  crystal 
of  the  BUbStanc*  may  be  heated  in  a  gas  from  which 
the  substance  of  which  the  crystal  is  composed  is 
deposited,  so  that  by  regulating  the  conditions 
growth  of  the  crystal  in  a  desired  direction  can 
be  obtained.  As  a  special  case  the  application  of 
the  process  to  the  production  of  wires  of  a  solid 
solution  of  thoria  in  tungsten  is  described.  This 
solid  solution  forms  Ion--  crystals,  and  is  particu- 
larly suitable  for  the  manufacture  of  filaments 
for  electric  Incande  ic  ace  lamps. 


Drii  distillation  of  untreated  or  concentrated  cellu- 
lose waste  hies.    Ger.  l'at.  303,053.    See  V. 


1'ioduction    of  an   Insecticide.      Ger.   Pat.   302,238. 
See  XIXu. 


Photometry   and    apparatus    therefor.       Eng.   Pat. 
112,1114.      See  XXIII, 
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ffl.-TAR,AND   TAR  PRODUCTS. 

Tar-dehydrating  plant;  Intermittent .      H.   B. 

Wimhurst.  Eastern  Counties  Gas  Managers' 
Assoc.,  May  2,  1918.  Gas  J.,  l'JIS,  142,  282— 283. 
The  tar  is  distilled  in  two  horizontal  cylindrical 
stills  of  1500  gallons  capacity,  direct  fired  with  coke 
and  worked  alternately.  The  stills  are  built  side 
by  side  in  a  setting  over  a  common  flue  system,  so 
arranged  that  the  products  of  combustion  from  the 
one  in  use  pass  under  the  other  on  their  way  to  the 
stack,  thereby  preheating  a  charge  of  crude  tar. 
Distillation  of  water  and  light  oil  is  continued  until 
the  tar  reaches  a  temperature  of  110°  C.  Each  still 
has  an  independent  condenser  communicating  with 
a  common  separating  tank,  which  in  turn  is  con- 
nected to  a  small  purifier  box  to  deal  with  the  waste 
gas.— H.  J.  H. 

Solubility  of  paraffin,  aromatic,  olcfinc,  and  naph- 
thene  hydrocarbons  in.  liquid  sulphur  dioxide. 
Moore  and  others.    Sec  11a. 

Examination   of  benzines  and  benzols.     Formanek 
and  others.    See  IIa. 

Patents. 

Tar  oils;  Process  for  the  production  of resistant 

to  cold.  L.  Singer,  Diisseldorf.  Ger.  Pat.  303,78!!, 
Oct.  6,  191G. 
Tar  oils  which  contain  readily  deposited  solid 
matter,  particularly  the  so-called  "  fatty  tar  oils," 
are  mixed  with  hydrocarbons  obtained  by  the  ex- 
ti action  of  mineral  oils  with  liquid  sulphur 
dioxide  or  acetone,  as  described  in  Ger.  Pats. 
210,459  (this  J.,  1910,  144)  and  100,452  (this  J.,  1900, 
034).  A  permanently  clear  oil  is  obtained  of  high 
viscosity  and  temperature  of  ignition. — L.  A.  C. 

Toluol;  Manufacture  of .  F.  Thuman,  West- 
minster. From  O.  B.  Evans,  Philadelphia, 
U.S.A.  Eng.  Pat.  115,000,  Apr.  20,  1917.  (Appl. 
No.  5507  of  1917.) 

See  U.S.  Pat.  1,230,0S7  of  1917;  this  J.,  1917,  800. 

Manufacture  of  (i-aminoanthraquinonc.  O.  Imray, 
London.  From  Soc.  of  Chem.  Ind.  in  Basle, 
Switzerland.  Eng.  Pat.  115,259,  Apr.  2S,  1917. 
(Appl.  No.  0035  of  1917.) 

See  U.S.  Pat.  1,255,719  of  1918;  this  J..  191S,  202  a. 

Substitute  for  lubricating  oil.     Ger.  Pat.   302,9S0. 
See  IIa. 


Benzol  varnishes.    Ger.  Pat.  302,741.    See  XIII. 

[Naphthol-rcsin  as]  shellac   substitute.      Ger.  Pat. 
302,742.    See  XIII. 


IV.-COLOURING   MATTERS   AND   DYES. 

Genus   Ooprosma    (Family    l(ubiaccw);    Tinctorial 

properties  of  .     B.  C.  Aston.    New  Zealand 

J.  Scl.  Tech.,  1918,  1,  3—4. 

Three  species  of  the  genus  Coprosma — G.  grandi- 
folia,  G.  Unariifolia,  and  G.  areolata — are  widely 
distributed  in  New  Zealand  and  their  bark, 
especially  that  of  the  roots,  possesses  marked 
tinctorial  properties.  These  plants  are  related  to 
madder,  the  natural  source  of  alizarin.  The 
alcoholic  extract    from    ('.   grandifolia  is  coloured 


a  brilliant  purple  in  alkaline  and  yellow  in  acid 
solution.  By  extraction  of  the  acid  solution  with 
ether  orange-coloured  crystals  were  isolated  in 
quantity  equal  to  0008%  of  the  wet  bark.  The 
possibility  of  using  the  extracts  in  the  local  textile 
industry  is  suggested. — H.  J.  H. 


V.— FIBRES  ;  TEXTILES  ;  CELLULOSE  ;  PAPER. 

Patents. 

Wool    substitute;  Process  for  the  preparation   of 

from   Eriophorum  fibres.       E.  L.    Fegraeus. 

Lerum,  Sweden.  Ger.  Pat.  302,201,  Feb.  25. 
1917.  Under  Int.  Conv.,  May  19,  1916. 
The  fibres  are  treated  for  4 — 0  hrs.  in  a  cold  weak 
alkaline  bath,  and  then  for  i — 1  hr.  in  a  stronger 
bath,  then  rinsed  and  impregnated  with  olein  or 
other  oil  emulsion  in  a  press.  The  material  is 
hydro-extracted  and  dried. — L.  A.  C. 

Fibres  and  fabrics;  Preparation  of as  substi- 
tutes for  wool.  P.  Krais,  Tubingen.  Ger.  Pat. 
302,011,  Feb.  1,  1917. 
Wool,  hair,  horn,  or  leather  refuse  is  treated  with 
solutions  of  gelatin,  glue,  acetylcellulose  or  other 
viscous  solutions  of  cellulose  or  its  compounds, 
with  the  addition  of  glycerin  or  its  substitutes, 
esters  such  as  triphenyl  phosphate,  oils,  or  fats  in 
order  to  render  the  material  pliable.  The  material 
is  formed  into  fibres,  and  these  are  spun  into 
yarn  and  cloth  in  the  same  manner  as  paper  yarn. 
In  order  to  render  the  gelatin  or  glue  insoluble, 
the  solution  is  treated  with  a  chromium  compound, 
e.g.,  a  bichromate  or  chrome  alum.  By  after- 
treatment  with  formaldehyde,  tannin,  or  their  sub- 
stitutes, or  with  aluminium  salts,  the  material  is 
hardened  and  rendered  more  resistant  to  the  action 
of  hot  water. — L.  A.  C. 

Textile  fibres  from    plants   of  the  lupin  family; 

Process  of  obtaining  .    Pflanzenfaser  Patent 

Ges.m.b.H.,  Berlin.  Ger.  Pat.  302,803,  Mar.  20, 
1910. 

Plants  of  the  lupin  family  are  treated  with  hot 
strong  alkali  for  such  time  as  to  separate  the 
bast  tissue  from  the  other  constituents  whilst 
insufficient  to  break  up  the  former  into  its 
individual  cells.  The  lye  is  then  rapidly  removed 
and  the  fibres  washed  with  sprays  of  water. 

—A.  de  W. 

Cellulose  icaste  lyes;  Dry  distillation  of  untreated 

or  concentrated  .    W.  Schacht,   Weissenfels 

Ger.  Pat.   303,053,  June  24,  1915. 

The  apparatus  consists  of  a  battery  of  vertical 
retorts  connected  with  one  another  and  fitted  inter- 
nally with  interchangeable  rings  or  plates  to  hold 
the  material,  which  is  spread  on  in  relatively  thin 
layers.  These  rings  or  plates  are  connected  to 
one  another  by  pipes  and  are  quickly  and  easily 
removable,  thus  permitting  the  bottom  layer  to 
be  removed  for  lixiviation  or  further  treatment. 
The  distillation  in  thin  layers,  it  is  claimed,  results 
In  a  larger  yield  of  acetone,  oils,  and  nitrogenous 
compounds. — A.  de  W. 

Vegetable  fibres;  Process  of  removing  pectic  matter 

from  .    B.    Leech,    Macclesfield.     U.S.    Pat. 

1.203,GS5,  Apr.  23,  1918.  Date  of  appl.,  Aug.  21, 
1917. 

See  Eng.  Pat,  104,202  of  1916;  this  J.,  1917,  451. 


I.uliricant  [from  sulnhite  waste  liquor].     Ger.  Pat. 
302,188.    See  I. 
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Vl.-BLEACHING  ;   DYEING;   PRINTING; 
FINISHING. 

Tinctorial     properties    of     the     Genus     Coprosma 
{Family   littbiacca).     Aston.        Sec    IV. 

Patent. 

Ducina  apparatus  and    the  like.     Ij.  O.  Grnbe,  St. 

Qeorge,  x.v.    r.s.  Pat  1,3)0,901,  Apr.  n,  1918. 

Date  <>f  appl.,  Apr.  7,  1917. 
In  th.  apper  pan  of  a  iiyo  v.i  t  is  ;i  mixing  chamber 
o[H'ii  at  the  Imimoih  and  with  a  screen  extending 
across   the    opening,   and  below  tins  is   another 
screen  extending  across  the  vat.    a  helical  vane 

is  attached  to  the  wall  In  the  lower  part  of 
the  viit.  A  hollow  eonoldal  vessel  with  a 
corrugated  wall  pierced  by  numerous  openings 
at  different  levels  in  the  spares  between  the 
corrugations,  and  connected  at  lis  upper  end 
with  the  mixing  chamber,  acts  as  a  circulating 
device,  Causing  the  liquid  in  the  vat  to  enter  the 
mixing   chamber.     Water   condensed    on    the   cover 

of  the  vat  fails  into  a  condensing  chamber  adjacent 
t.i  the  mi x i 1 1 -_r  chamber,  and  thence  is  delivered  on 
to  the  middle  portion  of  the  lower  screen. 


Vn.-ACIDS  ;   ALKALIS  ;   SALTS  ;  NON- 
METALLIC   ELEMENTS. 

Water  sprayer  for  lead   sulphuric  arid   chambers. 
W.  Szlgoti.     Chem.-Zelt,  litis.  42,  115. 

Tantalum,  owing  to  Its  chemical  indifference  to 
chamber  gases,  combined  with  mechanical  strength, 
can  replace  platinum  with  advantage  in  the  con- 
struction of  water  sprayers  for  lead  chambers. 
A  sprayer  is  described  in  which  water  at  CO — 75  lb. 
pressure  passes  through  a  plate  by  three  holes  and 
then  along  three  grooves,  whence  it  passes  tan- 
gentlally  into  a  small  Chamber,  one  side  of  which 
is  a  tantalum  plate  pierced  at  the  centre;  the 
water  emerges  through  the  perforation  in  a  fine 
spray.  The  body  of  the  sprayer  is  of  hard  lead. 
The  tantalum  plates  have  shown  great  durability  In 
practice. — H.  J.  H. 

Salt;    Dissociation    of   .       H.    V.    Thompson. 

Ceramic  Soc.  Refractories  Section,  May  IS,  1918. 
[Advance  proof.] 

Tns  degree  of  dissociation  of  salt  in  steam  at 
1100°  C.  was  found  to  be  too  small  and  the  reversal 
of  the  reaction  on  cooling  too  rapid  to  permit  of 
determining  the  equilibrium  by  measurement  of  the 
hydrogen  chloride  formed.  An  estimate  was  obtained 
by  volatilising  salt  at  1100°  ('.  in  a  current  of  air 
lor  ti  hours — first  in  dry  air  and  then  in  air 
saturated  with  water  vapour  at  217°  C.  The  con- 
densed products  from  the  air  passed  were  col- 
lected  and  the  difference  between  the  two  was 
ascribed  to  salt  formed  by  recombination  of  soda 
and  hydrochloric  acid  formed  by  the  action  of 
steam  on  the  salt.  The  salt  was  heated  in  a 
platinum  tube  through  which  the  air  passed 
at  the  rate  of  2  litres  per  hour.  The  salt  recovered 
in  the  condensed  product  was  00551  grm.  per  litre 
of  dry  air  ami  007S2  grm.  per  litre  of  air  saturated 
at  217J<\.  i.e..  1  grm.-tnol.  of  water  vapour  had 
decomposed  o:;7  grm.-mol.  of  salt  at  1113° 0.  Chips 
of  quartz  were  exposed  to  the  action  of  salt  vapours 
in  dry  and  moist  air  at  HOOT.  In  moist  air  the 
effect  was  more  pronounced  and  the  quart!  was 
superficially  attacked  with  the  formation  of  a  sili- 
cate, apparently  Xa;O.SiO:,  which,  however,  was 
Insoluble  In  water.  The  result  of  heating  com- 
mercial ferric  oxide  In  the  current  of  salt  vapours 


was  to  cause  the  formation  of  magnetic  oxide  In 
a  black  crystalline  form.  Alumina  was  also 
superficially  attacked  with  the  formation  of 
an  alumlnate  of  the  empirical  formula  about 
2Na,0,9AliO.. -II.  .1.   II. 

Radium  from  American    pittlildcnde   ores;  I'.rpcri- 

mints  on  the  extraotlon  of by  chlorination. 

R,  i  table  ami  ii.  Behlundt.    Met.  and  Chem.  Kng., 
LOIS,  18,  400—402. 

Tut:  pitchblende  ores  of  r.iipin  County,  Colorado, 

contain  uraninilc  verj  intimately  associated  with 
iron  pyrites.  By  ordinary  concentration,  products 
containing  from  l  to  25%  (i1'  uranium  oxide  mmm 

are   obtained;    and    these    are    blended    lo    produce 

high-,  medium-,  and  low-grade  concentrates, 
which.  In  the  present  case,  contained  17-15.  2*92, 
and  1-20%  0»Oi  and  4!>  127.  8-312,  and  8-48  parts  pet- 
billion  of  radium,  respectively.  Bach  concentrate 
was  heated  In  a  current  of  chlorine  in  a  glass  tube, 
producing  sulphur  monochlorlde  (which  was  col 
lected  separately)  and  a  crystalline  sublimate  of 
anhydrous  metallic  chlorides  which  was  found  to 
contain  nearly  all  the  radium.  By  treating  the 
ore  residue  and  the  sublimate  together  with  water, 
a  solution  was  obtained  from  which  the  radium 
was  separated  almost  quantitatively  as  radium- 
barium  sulphate.  In  this  way  9368,  91"78,  and 
9334%  of  the  radium  originally  present  was 
recovered  from  the  high-,  medium-,  and  low-grade 
concentrates  respectively,  the  radium  content  of  the 
sulphates  being  well  within  the  limit  required  for 
further  concentration  by  the  usual  methods. 

— W.  E.   F.  P. 

Precipitation  of  phosphoric  acid  in  the  form  of 
ammonium  phosphomoli/bdatc.  Clarcns.  See 
XXIII. 

Estimation  of  phosphoric  anhydride  as  ammonium 
phospliomolybdate.    Clarens.     See  XXIII. 

Iiodine     titration    of    silver     nitrate.      Scheider. 
See  XXIII. 


Patents. 
Hydrofluoric  acid;  Process  for  the  preparation  of 

from   bisulphate  and  fluorspar.     K.  Teisler, 

Dohna.    Ger.  Pat.  302,278,  Aug.  21,  1915. 

To  a  mixture  of  fluorspar  and  bisulphate  is  added 
a  solid  such  as  a  metallic  sulphate,  or  carbon  in 
the  form  of  graphite,  retort-coke,  anthracite,  or 
soot,  which  is  not  attacked  by  sulphuric  or  hydro 
fluoric  acid.  Fusion  of  the  bisulphate  is  thereby 
inhibited.— L.  A.  C. 

Sodium  cyanide  briquette.  A.  Kaufman,  Assignor 
to  Air  Reduction  Co.,  New  York.  U.S.  Pat. 
1,262,057,  Apr.  9,  1918.  Date  of  appl.,  Nov.  7, 
1910. 

A  briquette,  composed  of  or  containing  sodium 
cyanide,  having  a  porous  interior  and  a  relatively 
Impervious  exterior,  and  provided  with  relatively 
small  supporting  ribs  on  one  face,  is  made  by 
compressing  the  material  into  the  required  shape 
and  heating  the  block  until  surface  fusion  occurs. 

— W.   E.  F.   P. 

Sulphurous    fumes;    Process    for    treating    . 

S.  W.  Young,  Palo  Alto,  Cal.,  Assignor  to  The 
Thiogen  Co.,  Wilmington,  Del.  U.S.  Pat. 
1,202,295,  Apr.  9,  191S.  Date  of  appl.,  Oct.  IS, 
1915.    Renewed  Nov.  15,  1917. 

In  a  cyclic  process  for  treating  sulphurous  fumes, 
the  latter  are  brought  into  contact  with  water  and 
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the  solution  is  treated  with  an  alkaline-earth 
(barium)  sulphide  to  produce  a  mixture  of  sulphur 
end  oxygen-sulphur  compounds.  This  mixture  is 
seated  to  expel  the  free  sulphur  and  then  reduced 
n-ith  carton  to  regenerate  the  alkaline-earth  sul- 
phide.—W.  E.  F.  P. 

Hydrogen  peroxide;  Process  of  producing .    O. 

Liebknecht,    Frankfort,     Germany.       U.S.    Pat. 

1,262,589,  Apr.   9,  1918.       Date  of  appl.,  Jan.  3, 

191S. 
A  concentrated  mineral  acid  is  added  gradually  to 
a  suspension  of   sodium  perborate  to   produce,  in 
one  operation,  a  concentrated  solution  (above  10%) 
of  hydrogen  peroxide. — W.  E.  F.  P. 

Magnesium  salts;  Process  for  manufacturing  . 

Process  of  making  magnesium  chloride.  H.  A. 
Gait,  Akron,  Assignor  to  Columbia  Chemical  Co.. 
Barberton,  Ohio.  U.S.  Pats,  (a)  1,262,93S  and 
(b)  1,202,939,  Apr.  16,  1918.  Date  of  appl.,  Jan.  22, 
1915. 

(a)  A  mixture  of  precipitated  calcium  and  mag- 
nesium carbonates — obtained  by  causticising  sodium 
carbonate  with  hydrated,  calcined  dolomite — is 
treated  with  water  and  carbon  dioxide  under 
pressure,  to  dissolve  the  magnesium  carbonate. 
The  filtered  solution  is  then  heated  to  re-precipi- 
tate magnesium  carbonate,  which  is  collected  and 
digested  with  a  solution  of  calcium  chloride 
(obtained  in  the  manufacture  of  alkali  by  the 
ammonia-soda  process)  to  produce  magnesium 
chloride  and  calcium  carbonate,  (b)  The  calcium 
chloride  solution  obtained  in  the  manufacture  of 
alkali  by  the  ammonia-soda  process,  and  the  sludge 
produced  by  causticising  sodium  carbonate  with 
magnesium  hydroxide  (hydrated,  calcined  mag- 
nesite),  are  heated  together  under  pressure  to  form 
magnesium  chloride. — W.  E.  F.  P. 

Magnesium    chloride  liquors;    Utilisation  of   waste 

of   the  potash    industry.       [Preparation   of 

hydrochloric  acid  from  alkali  chlorides.]  Chem. 
Fabr.  Buckau,  Magdeburg.  Ger.  Pat.  302,350. 
Mar.  28,  1914.    Addition  to  Ger.  Pat.  2S3.096. 

According  to  the  chief  patent  hydrochloric  acid  was 
recovered  from  waste  magnesium  chloride  liquors 
by  heating  them  with  sulphuric  acid,  whilst  in 
previous  additions  to  this  patent  claims  were  made 
to  the  use  of  diminished  pressure  (Ger.  Pat. 
284,177)  and  to  the  substitution  of  a  mixture  of 
sulphur  dioxide  and  oxygen  in  presence  of  water 
for  the  sulphuric  acid  (Ger.  Pat.  290,876;  this  J., 
1916.  034).  It  has  since  been  found  that  in  presence 
of  magnesium  sulphate  hydrochloric  acid  can  also 
be  liberated  from  alkali  chlorides  by  this  process. 
According  to  the  present  patent  waste  liquors  con- 
taining magnesium  chloride  or  magnesium  sulphate, 
mixed  with  alkali  chlorides,  or  double  alkali- 
magnesium  chlorides,  such  as  carnallite,  with  or 
without  addition  of  alkali  chlorides,  are  heated  with 
sulphuric  acid,  the  hydrochloric  acid  is  condensed. 
and  magnesium  sulphate  and  alkali  sulphate 
are  recovered  either  separately  or  as  a  double  salt 
from  the  residual  solution.  Instead  of  distilling  off 
the  hydrochloric  acid,  the  concentrated  reaction 
mixture  may  be  allowed  to  stand  at  a  low  tem- 
perature, whereby  the  sulphates  crystallise  out  and 
a  concentrated  solution  of  hydrochloric  acid  is 
left. 

Percartonates;  Production  of .     O.  Liebknecht. 

Frankfort,  Germany.  U.S.  Pat.  3.263,25$,  Apr.  16, 
1918.    Date  of  appl.,   Jan.  3,  1918. 

Sodium  percarbonate  is  prepared  by  adding  a  large 
proportion  of  common  salt  to  a  dilute  solution  of 
hydrogen  peroxide  containing  sodium  carbonate. 

— W.   E.   F.  P. 


Tin  chloride  solution;  Process  for  the  regeneration 

of .      Siemens    und    Halske   A.-G.,    Siemens- 

stadt.    Ger.  Pat.  302,040,  July  19,  1914. 

The  tin  chloride  solution  flows  along  a  trough  at 
the  bottom  of  which  are  horizontal  cathodes.  The 
anodes  are  suspended  from  a  cover  and  separated 
from  the  cathodes  by  diaphragms  through  which 
the  chlorine  ions  alone  pass,  the  chlorine  gas 
evolved  being  withdrawn  through  tubes. — L.  A.  C. 

Tin  oxide;  Preparation  of  very  finely  divided  

from  stannate  liquors.  G.  A.  Krause,  Munich. 
Ger.  Pat.  302,155,  May  3.  1916. 
Stannate  liquor  freed  from  impurities  and  in  which 
the  tin  has  been  precipitated  in  the  usual  manner, 
is  brought  in  contact  in  the  form  of  a  very  fine 
spray,  e.g.,  by  means  of  nozzles,  rotating  plates, 
etc.,  with  a  counter-current  of  hot  air  or  gas  for 
the  purpose  of  removing  the  moisture.  The  tin 
oxide  produced  thus  is  in  a  very  finely  divided  form 
and  suitable  for  enamel  manufacture. — L.  A.  C. 

Tin   oxide:   Process  for   the   preparation   of   

from    stannate  liquors-    G.    A.   Krause,   Munich. 
Ger.  Pat.  303,492,  May  6,  1916. 

The  liquor  is  sprayed,  e.g.,  by  means  of  blasts,, 
rotating  plates,  etc.,  into  a  current  of  the  warm 
gas,  i.e.,  carbon  dioxide,  used  for  precipitating  the 
tin.  The  tin  oxide  so  obtained  is  of  very  low 
sp.  er. — L.  A.  C. 

[   Gas  liquor;  Preparation   of  concentrated  ammonia 

from  .     C.   Still,  Recklinghausen.     Ger.  Pat. 

302,195,   Dee.  7,  1915. 

The  liquor  is  passed  down  a  column  in  which  a 
J  portion  of  the  carbon  dioxide  is  removed;  it  is 
then  divided  into  two  portions,  one  of  which  enters 
|  another  column  in  which  the  remainder  of  the 
carbon  dioxide  and  a  portion  of  the  ammonia  are 
I  removed;  on  leaving  this  column,  the  liquid  unites 
with  the  untreated  portion  and  together  they  enter 
a  third  column  where  they  are  treated  with  lime, 
whereby  complete  separation  of  the  ammonia  is 
effected.  A  regulated  quantity,  or  if  necessary  the 
whole  of  the  ammoniacal  vapour  from  the  third 
column,  is  led  through  the  second  column,  where  it 
becomes  charged  with  the  ammonia  and  carbon 
dioxide  evolved  therein.  By  regulating  the  two 
streams  of  liquid  and  the  flow  of  vapour  an 
ammonia  solution  of  any  required  strength  may  be 
obtained. — L.  A.  C. 

Pyrophosphates;  Manufacture   of  alkali  and   alka- 

line-earth  acid  .    Chem.  Fabr.  Budenheim  L. 

Otz  m.b.IL.  Mainz.   Ger.  Pat.  302,672,  July  5,  1916. 

Ammonium  monophosphate  is  heated  with  an  equiva- 
lent amount  of  alkali  or  alkaline-earth  hydroxide 
or  carbonate. — L.  A.  C. 


Chromic  liquors;  Process  for  the  elrctrolytic  oxida- 
tion of  acid    to  chromic  acid.     P.  Goldberg, 

Berlin-Karlshorst.       Ger.   Pat.    303,165,    Sept.   2, 
1910. 

Chromic  liquor  exhausted  through  oxidation,  con- 
taining, e.g.,  65  grins,  of  chromium  oxide  and 
275  grins,  of  sulphuric  acid  per  litre,  and  in  which 
110   grins,    of   copper   oxide    has    been   dissolved, 

I  is  electrolysed,  the  electrodes  being  lead  peroxide 
and  copper  plates.  The  chromium  oxide  is  oxidised 
to  chromic  acid  to  the  extent  of  about  80%,  in 
accordance  with  the  following  equation  :  3CuSO»  + 
Oi(S04).   +   0H=O    =    3  Cu   +   2CrO,   +    6H,SO.. 

'  The  very  low  copper  content  of  the  resulting  solu- 
tion is  harmless  for  the  oxidation  of  organic  sub- 
stances and  for  the  solution  of  metals. — L.  A.  C. 
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A  Uroffi  ii;     I'rt  imratiun     of    from     the    air. 

i:i.'ktriziiiiisuiik  Loma  A.-G.,  Qampcl,  Swltser- 
land.  <:<t.  Pat  800,071,  June  80,  1816. 
Am  or  any  mixture  of  nitrogen  nml  oxygen  is 
passed  Into  a  solution  of  ammonium  sulphite  :it 
at  least  70°  C.  until  removal  of  the  oxygen  is 
Complete  as  Bat  as  possible.  The  best  results  are 
obtained  between  70°  ami  75°  C;  above  75°  O. 
dissociation  of  the  ammonium  sulphite  takes  place, 
but  the  ammonia  formed  ran  be  removed  from  (he 
nitrogen  by  adding  sulphur  dioxide  and  passing 
through  a  further  quantity  of  ammonium  sulphite 
solution,  or  by  babbling  the  pas  through  water 
or  sulphuric  acid.  Nitrogen  sufficiently  pure  for 
the  manufacture  of  calcium  cyanamide,  i.e.,  con- 
taining 01 — 0"2%  of  oxygen,  can  be  oblalned  by 
(his  process,    i     v.  c. 

Molybdenum  compounds;  Separation  of from 

substances,  i:.  ii.  WestUng  and  0.  Andersen, 
San  Francisco,  O.8.A.  Bng.  Pat.  116,274,  May::. 
1917     (Appl.  No.  0317  of  1017.) 

8n  D.S.  Pat.  1,260,068  of  1817;  this  J.,  191R,  88  a. 
Nitrogen;   Apparatus   for  filiation   of  .    J.  A. 

Ourrie,  Toronto,  Canada.  l).S.  Tat.  1.203,533, 
Apr.  23,  1918.     Date  of  appl.,  Apr.  8,  1910. 

See  Eng.  Tat.  105,953  of  1910;  this  J.,  1917,  G5G. 


Vm.-GLASS;  CERAMICS. 

Silica  products. — /.  Ttnir  materials.  A.  Bigot. 
Oeram.  Soc,  Refractories  Sect.,  May  14,  1918. 
[Advance  proof.] 

'I'm  raw  materials  used  are  quartzose  rocks  and 
sands;  quartz  and  Hints  are  the  most  free  from 
Imparities,  quartettes  usually  containing  a  notable 
proportion  of  foreign  matters.  Quarteitea  which 
had  been  ground  to  pass  a  Xo.  200  sieve,  then 
suspended  In  water,  and  the  heaviest  particles 
separated,  showed  13G%  impurities  as  compared 
with  405',,  in  the  untreated  material,  showing  that 
the  latter  contained  about  7%  of  clay,  which  acts 
as  an  agglomerant  in  the  manufacture  of  bricks. 
The  material  should  be  heated  at  1710°  C.  for 
1  hr.  and  all  samples  which  remain  neither  com- 
pact nor  tough  after  this  heating  should  be  regarded 
as  useless.  Many  French  quartzites  expand  from 
9  to  15%  when  heated  at  1710°  C. ;  in  Germany 
those  with  an  expansion  of  95 — 10%  are  preferred. 
Flint  expands  less  and  is  less  porous  than  quartz- 
ites and  for  this  reason  should  be  preferable  for 
silica  bricks,  but  practical  experience  does  not 
confirm  this. — A.  B.  S. 

Maynesitc    and    dolomite:    Economy  of  fuel    and 

Increased  output  in  dead-burning  of and   in 

burning  of  cement.  E.  Steiger.  Ceram.  Soc.,  Re- 
fractories Beet.,  May  14,  mis.  [Advance  proof.] 
The  vertical  shaft  type  of  kiln  gives  a  satisfactory 
product  and  costs  little  to  instal,  but  the  labour 
Costs  in  working  it  are  excessive.  The  rotary  kiln 
is  expensive  to  Instal;  labour  costs  are  low,  but 
the  product  is  often  irregular.  The  advantages 
of  both  types  are  secured  by  providing  the  shaft 
type  of  kiln  with  suitable  charging  and  discharging 
devices.  The  latter  consists  of  a  vertical  shaft  In 
the  bottom  of  the  kiln,  fitted  with  a  rotary  steel 
head  which  seals  the  kiln  but,  in  turning,  dis- 
charges a  definite  proportion  of  the  burned  material. 

—A.  B.  S. 

Corindite;  A  new  refractory  and  abrasive  material 

mitcd .    A.  Bigot.    Ceram.  Soc.,  Refractories 

Sect.,  May  14,  191S.     [Advance  proof.] 

Bauxite  when  melted  by  mixing  it  with  anthracite 


and  blowing  air  through  the  mixture  (l.ccesne, 
Fr.  Pat.  471,618;  this  J.,  1016,  866)  yields 
B  vesicular  mass  containing  many  small  crystals 
Of  alumina.  To  this  material  the  term  "  corindite  " 
has  been  assigned.  It  has  a  higher  melting  point 
than  the  original  bauxite  owing  to  the  reduction 
of  the  iron  oxide  to  metal  and  spinel  (AI.0..IV0) 
and    the   separation   of    some    of   the   more    fusible 

constituents.  The  product  made  from  white  (Var> 
bauxite  is  suitable  for  lining  furnaces  and  other 
refractory  purposes;  the  material  made  from  red 
bauxite  forms  an  excellent,  abrasive  and  substitute 

for  emery   or  corundum.— A.   I'..   S. 

Miraxircs:   lHxtinctian    In  I  in  en    different   and 

the  detection  of  carborundum  in  them.  R,  l'eters. 
Pharm.  Zentralh.,  1917,  58,  217—219,  231—234. 
Z.  angew.  Chem.,  1918,  31,  Ref.,  9. 

As  compared  with  natural  emery  the  artificial 
corundum  abrasive  produced  in  the  electric  furnace 
has  a  deeper,  greyish  blue  colour.  By  chemical 
analysis  alone  it  is  difficult  to  distinguish  between 
the  two  products,  but  the  artificial  material  is 
characterised  by  the  presence  of  microscopic  inclu- 
sions of  gas  and  is  also  less  magnetic  than  natural 
emery.  Carborundum  can  be  detected  by  heating 
the  previously  ignited  sample  with  20  parts  of 
lead  chromate  in  a  hard  glass  tube,  when  the 
mass  becomes  red  hot  with  liberation  of  carbon; 
this  test  gives  appreciable  results  even  with  mix- 
tures containing  only  5%  of  carborundum.  For 
the  determination  of  small  amounts  of  carborun- 
dum in  an  abrasive  it  is  necessary  to  treat  the 
residue  insoluble  in  fused  bisulphate,  repeatedly 
with  hydrofluoric  and  sulphuric  acids  until  a  con- 
stant weight  is  obtained.  With  abrasives  contain- 
ing a  small  proportion  of  carborundum  it  is 
possible  to  estimate  the  carbon  by  heating  the 
previously  powdered  and  ignited  sample  with 
potassium  chlorate  and  lead  chromate  in  a  current 
of  air  for  about  one  hour,  the  carbon  dioxide  in 
the  gaseous  products  being  determined  by  collec- 
tion in  barium  hydroxide  solution  after  successive 
washings  with  silver  nitrate  and  ferrous  sulphate 
solutions.— D.  F.  T. 

Dissociation  of  salt.    Thompson.    See  VII. 

Patents. 

[Porcelain]  insulating  material  and  body  composed 
tin  reof.    A.    Champion    and   T.    G.    McDougal, 

Assignors  to  Champion  Ignition  Co.,  Flint,  Mich. 

U.S.   Pat'.  1.202,305,  Apr.  9,  1918.     Date  of  appl.. 

Aug.  22,  1917. 
Calcined  clay  is  used  as  a  non-plastic  ingredient 
In  the    manufacture    of    insulating    material    for 
sparking  plugs.     A    mixture  of   plastic  clay     "    ,', 
felspar  10%,  calcined  clay  and  flint  30%  is  specifit  d. 

—A.  B.  S. 

Insulating  material;  Manufacture  of  aciil-texixlc.nl 

refractory  .     H.  Stegmeyer,    Charlotienburg. 

Qer.  Pat.  302,834,  Mar.  5,  1915. 
A  mixtiuk  of  water-glass  with  one  or  more  filling 
materials  (porcelain  dust,  sand,  graphite,  etc.)  is 
worked  to  a  plastic  mass  and,  after  being  formed 
into  the  desired  shape,  is  hardened  by  heating 
under  pressure  in  an  atmosphere  of  carbon  dioxide 
or  other  acid  gases  or  vapours.  The  filling 
material  may  be  previously  mixed  with  a  small 
quantity  of  a  substance  which  forms  or  liberates 
an  acid  on  heating,  e.y.,  sulphur,  ammonium 
acetate,  sodium  formate,  etc.,  and  in  such  case 
the  hardening  is  effected  at  a  temperature  above 
the  melting  point  of  the  admixed  substance.  The 
product  resists  the  action  of  concentrated  sulphuric 
acid    better   than    the   known   kinds   of   chemical 
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stoneware,  and  is  much  less  affected  than  hre- 
brick,  etc.,  by  variations  of  temperature. 

Dryer  for  bricks.    A.  E.  H.  Beyer,  Wengeln.    Ger. 
Pat.  301,583,   Jan  10,  1913. 

A  series  of  chambers  arranged  side  by  side  in  two 
parallel  rows  is  heated  by  the  waste  gases  from 
a  continuous  kiln,  the  gases  being  delivered  to  the 
chambers  through  four  separate  flues,  one  above 
another,  leading  into  downcast  pipes  in  each 
chamber.  The  temperature  is  regulated  by  means 
of  four  sets  of  dampers.  After  passing  through 
the  desired  chambers  the  gases  are  led  to  the 
chimney. — A.  B.  S. 


Briquetting  coarse  materials,  which  have  later  to 
be  burned,  with  clay.  A.  Olsehewsky,  Coswig. 
Ger.  Pat.  302,704,  Dec.  25,  1913. 

The  interstices  between  the  coarser  particles  are 
filled  with  finely  ground  material  of  a  combustible 
nature  and  a  little  clay  is  then  thoroughly  incor- 
porated. The  addition  of  the  combustible  matter 
greatly  reduces  the  proportion  of  clay  required 
to  make  the  material  workable. — A.  B.  S. 


Sintered  magnesia;  Production  of .    Harburger 

Chem.  Werke  Schon  und  Co.,  Harburg.  Ger. 
Pat.  302.S36,  Mar.  1,  1916.  (Addition  to  Ger. 
Pat.  291,913;  this  J.,  1916,  843.) 

A  magnesia  slurry  with  the  desired  proportion  of 
lime,  iron  oxide,  alumina,  and  silica,  prepared  in 
any  convenient  manner,  alone  or  mixed  with  slurry 
prepared  from  magnesium  chloride  as  described  in 
the  chief  patent,  is  heated  until  it  sinters. — A.  B.  S. 


Vnflred  refractory  products;  Production  of  - . 

Petuel'sche  Terrain-Ges.  A.-G.,  Miinchen-Riesen- 
feld.  Ger.  Pat.  302,S77,  July  11,  1916. 
Refractory  ware  which  has  a  high  heat-resistance, 
does  not  warp  or  spall  under  sudden  changes  of 
temperature,  resists  the  action  of  furnace  gases  and 
vapours,  and  has  a  high  crushing  strength,  is  made 
by  mixing  silicious  material  free  from  fluxes  with 
a  calcareous  binder,  and  a  small  quantity  of  grog, 
and  hardening  the  product  by  means  of  steam  under 
pressure. — A.  B.  S. 


Glass;  Manufacture  of .  J.  A.  Chambers,  Pitts- 
burg, Pa.,  U.S.A.  Eng.  Pat.  103.672,  Jan.  26, 
1917.  (Appl.  No.  1339  of  1917.)  Under  Int.  Conv., 
Jan.  26,  1916. 

See  U.S.  Pat.  1,1S6,076  of  1916;  this  J.,  1910,  842. 
(Reference  is  directed,  in  pursuance  of  Sect.  7, 
!Sub-sect.  4,  of  the  Patents  and  Designs  Act,  1907. 
to  Eng.  Pats.  20,415  of  1891,  15,293  of  1906,  and 
14,417  of  1907;  this  J.,  1893,  46;  1906,  1045;  1908, 
628.) 


Glass;  Method  of  and  apparatus  for  drawing  sheet 

.    W.   J.  Mellersh-Jackson,   London.       From 

The  Libbey-Owens  Sheet  Glass  Co.,  Toledo,  Ohio, 
U.S.A.  Eng.  Tnt  114,977,  Oct.  4,  1917.  (Appl. 
No.  14,372  of  1917.) 

See  U.S.  Pat.  1,248,S09  of  1917;  this  J.,  1918,  58  a. 


Preparation   of  very  finely  divided  tin  oxide  from 
stannate  liquors.    Ger.  Pat.  302,155.    See  VII. 

Preparation   of   tin    oxide   from   stannate   liquors 
Ger.  Pat.  303,492.     See  VII. 


IX.-BUILDING  MATERIALS. 

Cement   and  concrete;  Influence   of  substances  on 

.    J.  C.  Witt.    Philippine  J.  Sci.,  1918,  13  A.. 

29—18. 

A  bibliography  of  the  influence  of  electrolytes  on 
the  setting  of  cement  is  given.  Generalisations 
from  it  are  difficult  to  draw  because  the  various 
experiments  are  not  comparable  owing  to  differ- 
ences in  the  conditions,  i.e.,  chemical  and  physical 
character  of  the  cements  used  for  the  experiments, 
and  concentration  and  temperature  of  the  solu- 
tions. Experiments  on  four  cements  have  been 
made,  using  eleven  electrolvtes  under  comparable 
conditions— NaCl,  ZnCL,  CuCL,  NaNOj,  KNOj, 
XILNOs,  Na:S04,  ZnSO,,  CuSO«,  NaHCOa,  KHCO,. 
The  effect  was  generally  to  lower  the  tensile 
strength,  and  any  increase,  which  was  usually 
associated  with  sulphate,  was  only  small.  The 
cement  with  the  highest  calcium  content  seemed 
most  sensitive.  The  sulphates  and  chlorides  of  zinc 
and  copper  caused  a  retardation  of  the  set,  which 
increased  with  the  concentration.  The  other  salts 
caused  a  retardation  which  rose  to  a  maximum 
as  the  concentration  increased  and  then  diminished. 
The  positive  ion  seems  to  have  more  influence 
than  the  negative,  but  there  is  no  clear  connection 
between  this  effect  and  the  solubility  of  the  calcium 
salt  formed.— H.  J.  H. 


Silica  and   Portland  cement;  Swelling  phenomena 

in  connection  with  .    V.  Rodt.    Chem.-Zeit., 

1918,  42,  173—175. 
Finely  ground  cement  or  certain  forms  of  silica, 
when  treated  with  lime-water  or  certain  other 
solutions  such  as  alum,  ammonium  carbonate,  etc., 
swell  greatly  and  form  a  loose,  flocculent  material. 
Quartzite  and  other  forms  of  free  silica  do  not 
swell  so  much  as  silica  liberated  from  certain 
silicates.  The  swelling  is  apparently  due  to  the 
absorption  of  water  in  a  manner  not  fully  under- 
stood. Portland  cement  appears  to  be  hydrolysed, 
lime  entering  into  solution  and  free  silica  being 
separated;  the  latter  absorbs  water  and  swells. 
It  is  suggested  that  the  cracking  and  destruction 
of  concrete  may  be  due  to  a  similar  swelling, 
resulting  from  the  absorption  of  sulphates. 

—A.  B.  S. 


Silica     products.      I.      Raw      materials. 
See  VIII. 


Bigot. 


Economy  of  fuel  and  increased  output  in  dead- 
burning  of  magnesite  and  dolomite  and  in  burn- 
ing of  cement.    Steiger.    See  VIII. 

Patents. 

Cement.  W.  H.  Allen,  Detroit,  Mich.  U.S.  Pat. 
1,261,750,  Apr.  9,  191S.  Date  of  appl.,  Dec.  12, 
1917. 

A  cement  Is  composed  of  powdered  iron  oxide  (mag- 
netite) and  a  solution  of  an  acid  phosphorus  com- 
pound (e.g.,  a  50%  solution  of  phosphoric  acid)  in 
proportions  to  form  a  paste. — A.  B.  S. 

Hydraulic    cement;    Production    of   .    F.    M. 

■  Meyer,  Saarbriicken.  Ger.  Pat.  303.177,  Dec.  20. 
1912.     Under  Int.  Conv.,   Aug.  8,  1912. 

A  mixture  of  30  parts  of  dust  from  gas-filters  used 
in  the  dry  gas  cleaning  process  and  70  parts  of 
slaked  lime  produces  a  hydraulic  cement  which, 
when  mixed  with  3  parts  of  normal  sand,  has  a 
crushing  strength  of  209  kilos,  per  sq.  cm.  after 
eight  days  and  224  kilos,  per  sq.  cm.  after  twenty- 
eight  days. — A.  B.  S. 
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Platter;    Bunting    slow -set ting .     MaBChlnen- 

r.br      Petry  and  Becking  G.m.b.H.,  Dortmund. 
Ger.  Pat  801,962,  Mar.  17,  1015. 
Thk  phisi.-r  is  separated  Into  particles  of  approxi- 
mately  uniform   Blue,  and  each  fraction  is  burnt 
separately,  first  In  a  Btrongly  bested  drum  until 
dehydration  u^ins.  and  then   In  a   less  strongly 
heated  drum,  which  may  be  heated  by  the  waste 
from  the  Brst  drum,  (he  temperature  being 
moderated  if  necessary  by  Introduction  <>f  air.     In 
the  second  drum  the  beating  gases  move  in  the 
opposite  direction  to  the  plaster.    As  raw  gypsum 
is  less  easj  to  grind  than  the  burned  material,  it  is 
desirable   to  crush  the  gypsum   only  so  fur  as  Is 
arv  to  obtain  n  stood  plaster  when  burned. 

—A.  B.  S. 

Uollmr  blocks,  closed  on  all  sides;  Production  of 

from  cement  and  artificial  stone,  by  meant 

of  tee.  S.  Rohm,  Munich.  Ger.  Pat.  808,137, 
Dec.  8B,  1910. 

The  concrete  or  artificial  stone  is  packed  around 

Of  lO  and  allowed  to  harden,  due  provision 
being  made  for  water  from  melting  ice  to  escape 
through  vents  In  the  concrete  or  stone. — A.  II.  S. 

Lime   for  mortar;  Production    of    hydraulic   

from  pure  lime  free  from  silica.  G.  Pralle. 
Gr.-Hurtmannsdorf.  Ger.  Pat.  302,319,  Feb.  10, 
lOlfi. 

\iit-si.AKEn  lime  which  has  become  hydrated  and 
carbonated  is  mixed  with  freshly  burned  and  slaked 
lime  and  then  stored  in  a  silo.  The  product  gives 
a  mortar  which  sets  as  rapidly  and  firmly  as  one 
prepared  with  natural  hydraulic  lime. — A.  B.  S. 

Artificial    stones;     Hardening    clcarcous    6.1/ 

gates  containing  carbon  dioxide.    A.  Rinne,  Char- 

lottenburg.     Ger.  Pat.  302,635,   Nov.  20,  1913. 

Tiik  absorption  of  carbon  dioxide  from  the  gases 
used  in  the  hardening  process  is  regulated,  e.g.,  by 
varying  the  velocity  of  the  gases  or  by  addition  of 
an  Inert  gas.  such  as  air,  so  that  it  does  not  exceed 
the  following  amounts  when  the  temperature  of  the 
stone  mass  is  as  stated  :  25°  C,  0*5 — 20%  by  vol.; 
30°,  10— 35%:  35°,  2-0— 50%:  40°.  30—70%;  50°, 
45— 100%;  00°,  80—170%;  and  70°  C,  150—240% 
by  vol.— A.  B.  S. 

Artificial   stones;   Production   of   from    fitting 

material  and  asphalt.  A.  Olschewsky,  Coswig. 
Ger.  Pat.  802,706,  June  8,  1S15. 

A  mixture  containing  pitch  and  asphaltle  material 
is  formed  Into  the  desired  shape,  dried,  and  heated 
above  120°  0.  In  absence  of  air.  The  asphalt  and 
the  distillation  products  of  the  pitch  then  form  a 
binding  agent.— A.  ft.  S. 

Artificial  StOfle;  Production  of  fur  use  in    the 

construction  of  shins.  O.  Horzfeid.  Cbarlotten- 
burg.  Ger.  Pat.  303,115,  .Tune  12,  1917.  (Addi- 
tion to  Ger.  Pat.  298,332.) 

To  concrete  made  in  the  usual  manner,  pumice, 
trass,  and  bitumen  (as  tillers)  and  jute,  esparto 
grass,  or  nettle  or  ramie  fibres  fas  binders)  are 
Itdded  in  order  to  produce  a  material  intermediate 
In  character  between  wood  and  concrete,  with  a 
high    dezree    of   elRStldty,    crushing    strength,    and 

tensile   strength,  and   low   permeability    specially 

suitable  for  use  In  the  construction  of  ships. 

—A.  B.  S. 


Wood:    Preservation    of  . 

Stuer.     Ger.   Pat.  303,004, 


H.    Bardov. 
Dec.   10,  1913. 


Bad 


Woon  is  Immersed  In  boiling  water  until  saturated 
and  all  air  expelled,  niui  ]s  then  Immersed  In  molten 


paraffin,  heated  tO  a  temperature  above  100°  C, 
until  all  water  Is  driven  Off  as  shown  by  the  cessa- 
tion   of    bubbling.     The  wood  is  allowed  to    cool 

In  situ  until  the  pa  ratlin  solidifies.    After  such  Ileal 
incut   the    wood   is  very     resistant    to    water    and 
bacteria,    B\  0.  T. 

Dense   sandy   product   from   slag;   Production    of 

a      .        Oberselilesische       Eisenh  i lin-l'.edarfs 

A.G.,  Eriedenshiitte.  Ger.  Pat.  30:i,447,  Feb.  24, 
1914. 
SUO  is  reduced  to  line  powder  in  a  disintegrator 
and  thrown  a  considerable  distance  so  as  to  cause 
the  particles  to  solidify  externally  before  they  come 
into  contact  with  water.  By  this  means  the  pro- 
duction of  a  light  porous  slag  is  avoided  and  a 
dense,  sandy  product  is  obtained. — A.  B.  S. 

Slag  bricks;  Manufacture  of .     The  Middlesbro" 

Slag  Co.,  Ltd.,  StOCkton-on-Tees,  and  .1  L.  Major. 
Hull.  Eng.  Pat.  115,100,  Apr.  30,  1917.  (Appl. 
No.  6121  of  1917.) 

Hoofing  materials.  II.  Abraham,  New  York.  Eng. 
Pat.  113,778,  Oct.  2,  1917.  (Appl.  No.  14,247  of 
1917.)     Under  Int.  Conv.,  Feb.  27,  1617. 

See  U.S.  Pat.  1,226,738  of  1917;  this  J.,  1917,  719. 

Production  uf  sintered  magnesia.    Ger.  Pat.  302,830. 
Sec  VIII. 
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ItonsaM;  Smelting  of  Tfew  '/.calami .    J.  E.  L. 

Cull.     New  Zealand  J.  Scl.  Tech.,  1918,  1,  43—iS. 

The  ordinary  blast-furnace  process  is  inapplicable 
to  the  black  ironsaiid  found  on  the  west  coast  of 
South  Island  owing  to  the  physical  condition  of  the 
ore.  Small-scale  attempts  were  made  to  reduce 
the  ore,  after  magnetic  concentration,  by  means  of  a 
coal  dust  flame.  They  were  not  successful  owing 
to  the  readiness  with  which  the  spongy  metallic  iron 
produced  was  re-oxidised.  More  success  was 
achieved  when  the  mixed  ore  and  coal  dust  was  fed 
gradually  into  a  chamber  heated  by  a  coal  dust 
name.  When  reduction  was  judged  complete  the 
charge  was  dropped  into  an  electric  arc  furnace, 
limestone  and  fluorspar  were  added,  and  the  whole 
was  brought  to  fusion  to  permit  of  separation  of 
metal  and  slag. — H.  J.  II. 

Malleable  cast  iron;  Influence  of  silicon  and  of  the 
duration    of    annealing    on    the    mechanical    and 

physical    properties    of  .       E.     Leuenberger. 

Stahl    u.    Eisen,    1917,     37,    513—521,    601—009. 
Z.  angew.  Chem.,  1918,  31,  Ref.,  115. 

The  effect  of  impurities  on  malleable  cast  Iron  is 
much  more  marked  than  on  grey  cast  iron,  and  the 
composition  can  only  be  altered  within  narrow 
limits.  The  effect  of  such  impurities  may  be  very 
much  greater  upon  the  course  of  the  conversion  into 
malleable  iron  than  upon  the  casting  properties  or 
strength  of  the  material.  The  lower  the  silicon 
content  (below  005%)  the  more  complete  Is  the 
decarburisaflon.  Silicon  has  no  effect  on  the  ten- 
sile strength.  With  increasing  silicon  the  hardness 
increases  slightly,  while  the  elongation,  reduction 
of  area,  and  Impact  values  decrease,  especially  with 
the  more  drastic  annealing.  Increasing  the  dura- 
tion of  refining  lowers  the  strength  and  hardness, 
and  raises  the  ductility  and  Impact  test.  The 
specific  volume  of  the  annealed  material  is  raised 
about  001  by  1%  SI.  and  further  annealing  produces 
little   further  change.       Low-silicon    iron  shows  u 
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diminution  in  volume  as  a  result  of  conversion  into 
malleable  iron,  while  a  high  silicon  content  pro- 
duces an  increase  of  volume.  As  the  duration  of 
annealing  increases  the  limit  between  the  positive 
and  negative  volume  changes  rises  from  055  to 
0-70%  Si.  The  specific  electrical  resistance  of  the 
malleable  iron  is  raised  about  20  microhms  per  cm. 
cube  by  1%  Si  and  that  of  the  untreated  iron  by  32.- 
Silicon  has  little  effect  on  the  annealing  within  the 
limits  in  which  it  is  usually  present,  but  an  in- 
crease of  silicon  content  and  of  the  period  of  an- 
nealing produces  a  product  of  coarser  grain. 
Although  increase  in  the  time  of  annealing  lowers 
the  strength  of  the  malleable  iron,  yet  a  long  period 
is  advantageous  since  the  toughness  is  appreciably 
increased,  and  for  malleable  iron  of  the  greatest 
toughness  and  ductility  a  low  silicon  content  and 
long  refining  are  required.— F.  C.  Th. 

Zinc;  Electrodeposition   of  .       C.    A.  Hansen. 

Trans.  Amer.  Inst.  Mining  Eng.,  191S.     Met.  and 

Chem.  Eng.,  1918,  18,  481—482. 
The  reactions  involved  include  the  deposition  of 
zinc  at  the  cathode  according  to  the  usual  electro- 
chemical theory,  and  re-solution  of  this  deposited 
zinc,  depending  on  the  surface  exposed  and  the 
acidity  of  the  solution,  the  difference  between  per- 
fect efficiency  and  the  actual  being  a  measure  of 
this  corrosion.  An  increased  efficiency  is  attained 
by  removing  the  unsatisfactory  solution,  and 
by  reducing  the  current  and  the  concentration 
of  the  acid,  as  well  as  by  the  use  of  organic  re- 
agents such  as  glue  or  lanolin.  High  current  densi- 
ties are  found  to  yield  rougher  deposits,  especially 
with  low  acid  concentrations.  Of  the  impurities 
present  in  the  electrolyte  copper  and  cadmium  are 
precipitated  with  the  zinc,  whilst  arsenic  and  anti- 
mony remain  in  solution.  Manganese  by  itself 
exerts  no  harmful  effect.  Of  the  cumulative  impuri- 
ties the  alkali  metals  and  magnesium  are  unimpor- 
tant, but  even  the  smallest  traces  of  nickel,  cobalt, 
vanadium,  and  uranium  act  injuriously.  Pure  solu- 
tions yield  excellent  deposits;  pinholes  are  almost 
always  found  when  impurities  are  present.  No 
inorganic  addition  has  been  found  appreciably  to 
improve  the  cell. — F.  C.  Th. 

Copper-zinc   alloys;  Influence  of  cadmium  on  the 

properties  of .      L.  Guillet.      Comptes  rend., 

1918,  166,  735—737. 
Two  series  of  alloys  containing  respectively  00%  and 
70%  Cu  and  from  0  to  4%  Cd  have  been  studied 
as  to  their  mechanical  properties  and  microstruc- 
ture.  Cadmium  has  no  effect  on  the  mechanical 
properties  of  brasses  with  70  or  00%  Cu  unless  the 
cadmium  content  exceeds  1%.  Its  influence  is  first 
noted  in  a  clearly  marked  lowering  of  the  resi- 
lience. The  elongation,  under  traction,  only 
diminishes  when  the  cadmium  content  reaches  2%. 
The  modifications  of  the  mechanical  properties 
coincide  with  the  appearance  of  free  cadmium  as  a 
structural  constituent;  this  at  first  forms  a  marked 
film  round  the  metallic  grains,  and  then  when  the 
cadmium  content  reaches  2%,  separates  in  round 
grains.  The  injurious  role  of  cadmium  is  more 
marked  in  a-brasses  than  in  those  composed  of 
o  and  /3  solid  solutions. — W.  G. 


Patina;  An  artificial  .     O.  Grotian.  Z.  Elektro- 

chem.,  191S,  24,  S3. 

An  incrustation  or  patina  on  copper  articles  similar 
to  that  found  on  ancient  bronzes  can  be  produced 
by  electrolysing  a  solution  of  copper  sulphate 
between  copper  electrodes  for  three  minutes  with 
a  current  density  of  1  amp.  per  sq.  dem. ;  the 
current  is  then  interrupted  and  the  cathode  removed 


from  the  liquid.  The  anode  is  allowed  to  remain 
undisturbed  in  the  liquid  for  24  hours.  The  pro- 
cess is  then  repeated,  alternately  passing  the 
current  for  3  minutes  and  leaving  the  anode  for 
24  hours.  After  several  repetitions  the  anode  is 
found  to  be  covered  with  a  beautiful  bluish-green 
non-crystalline  patina,  which  cannot  be  removed  by 
washing.  The  film  has  the  composition  CuO.SHiO. 
(See  also  J.  Chem.  Soc,  June  191S.)— J.  F.  S. 

Flotation  versus  cyaniding  \_of  gold  and  silver  ores]. 

G.   H.    Clevenger.    Eng.  and   Min.  J.,  191S,   103, 

743—746. 
Flotation  has  not  been  so  successful  in  the  treat- 
ment of  gold  and  silver  as  in  that  of  base  metal 
ores  because,  whilst  mechanical  concentration  of 
the  latter  was  imperfect,  the  cyanide  process  had 
reached  a  high  degree  of  efficiency.  Hence  flota- 
tion increased  the  extraction  of  base  metals  with- 
out involving  a  change  in  smelting  methods;  on  the 
other  hand,  flotation  in  the  case  of  precious  metal 
ores  produces  only  a  concentrate,  not  bullion,  as 
does  the  cyanide  process.  Further,  the  extraction 
by  cyanide  in  the  majority  of  cases  cannot  be  im- 
proved upon.  As  regards  cost  of  treatment,  flota- 
tion is  generally  cheaper  than  cyaniding,  although 
the  cost  of  marketing  the  concentrate  is  often  high. 
With  ores  containing  base  and  precious  metals, 
flotation  may  either  remove  metals  interfering  with 
cyaniding  or,  if  gold  and  silver  accompany  the 
other  values  into  the  froth,  render  cyaniding  super- 
fluous. Flotation  has  been  introduced  at  Colin  It, 
and  in  California  for  the  treatment  of  amalgama- 
tion tailings  from  the  Mother  Lode:  it  was  tried 
and  abandoned  at  Tonopah  and  Goldfield  (Nevada), 
and  at  Cripple  Creek  (Colorado). — W.  R.  S. 

Flotation   in   relation  to  gangue  minerals.    J.   M. 
McClave.     Eng.  and  Min.  J.,  1918,  103,  73S— 739. 

Cases  of  failure  have  occurred  which  prove  the 
necessity  of  carefully  studying  the  gangue  minerals 
of  an  ore  before  designing  a  flotation  plant.  Ore 
from  different  parts  of  the  same  mine,  although 
containing  the  same  metalliferous  minerals,  may 
require  different  flotation  treatment  if  the  nature 
of  the  gangue  is  different:  this  has  also  been  proved 
on  synthetic  ore  mixtures.  Presence  or  absence  of 
calcite,  or  variation  in  its  quantity,  has  been 
known  to  change  the  course  of  flotation.  In 
another  instance  a  small  amount  of  rhodochrosite 
appearing  in  the  gangue  of  a  silver-lead  ore  made 
flotation  with  the  usual  oil  mixture  impossible. 
Failure  to  produce  a  good  froth  with  a  ziuc-lead- 
copper  ore  after  successful  small-scale  tests  was 
traced  to  the  presence  of  epidote. — W.  R.  S. 

Flotation;  Troubles  in  .     O.  C.  Ralston.    Eng. 

and  Min.  J.,   1918,  103,  735—737.     (See  also  this 

J.,  1918,  12  a.) 
Accidental  over-oiling  and  addition  of  too  much 
electrolyte  where  such  is  used  are  among  the  most 
common  causes  of  irregular  working  in  ore  flotation 
processes.  At  the  Ohio  Copper  Co.'s  mill,  where 
mine  water  containing  iron  and  copper  sulphate 
is  used,  satisfactory  extraction  seemed  impossible 
until  a  very  small  amount  of  cyanide  was  added 
to  the  pulp;  the  beneficial  effect  must  be  ascribed 
to  the  formation  of  complex  cyauides,  as  free  potas- 
sium cyanide  is  known  to  be  detrimental  to  flota- 
tion. Lubricating  oil  dripping  off  bearings,  organic 
matter  in  swampy  water,  glue,  variability  in 
different  shipments  of  oil  or  in  the  water  supply 
(e.g.,  after  heavy  rain),  fluctuation  in  the  feed, 
soluble  matter  from  recently-set  cement,  have  all 
been  found  to  disturb  the  work  of  flotation  plants. 
Sizing  the  ore  previous  to  flotation  is  harmful,  and 
an  unsized  mixture  almost  invariably  gives  the  best 
results.— W.  R.  S. 
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1'Mi  irae, 

Spiegel;    Vanufacture    of  .    A.    L.   Oromllsh, 

Sharon,    Pa.     D.S.   Pat.    1,231,007,    Apr.  0,    L018 

Dale  of  appl.,  .tan.  27.  1817. 
In  a  process  for  the  recovery  of  manganese  from 
"  tltisli  cinder."  ■  mixture  of  the  latter  With  coke 
nmi  t :i i >  cinder  is  heated  In  a  Waal  furnace  to  pro- 
ilmv  a  Spiegel  of  low  manganese  nml  high  phos- 
phorus content.-   W.  D.  P.  P. 

Zirconium  ores;  Prooett  <>!  purifying .    W.  R. 

Loveman,  Lakewood,  Ohio,  Assignor  t"  National 

Carbon  Co.,  Inc.     U.S.  Pat.  l,2'il,9ls,  Apr.  8,  LOIS. 

Date  of  appl..  Aug.  IS,  1915. 
Tins  ore  Is  crushed,  Cased  "  With  sodium  carbonate 
in  a  ratio  greater  than  1  to  0."  and  the  soluble 
salts  washed  out  from  the  fused  mass.  The  residue 
Is  Healed  with  dilute  hydrochloric  acid  and  then 
calcined.— T.   II.   B. 

Aluminium-alloy  articles;  Method  of  making  . 

A.  Wllm.  Schlachtensee-Rerlin,  Germany.  U.S. 
Pat  1,261,967,  Apr.  '.).  litis.  Date  of  appl., 
May  24,  1812.     Renewed  Aug.  23.   1817. 

Tut:  articles  are  formed  from  an  alloy  produced  by 
the  addition  of  about  0'5%  of  magnesium  to  a 
molten  mixture  of  aluminium,  copper,  and  man- 
ganese, containing  from  3  to  0%  of  copper,  and 
manganese  equivalent  to  one-seventh  of  the  copper. 
They  are  then  heated  to  somewhat  below  'the  con- 
gealing point  of  the  alloy  (above  420°  C.)  "  until 
uniform  proportional  distribution  of  the  metals  is 
attained  throughout  the  mass."  and  Anally  cooled 
at  such  a  rate  as  to  ensure  fixation  of  this  eondit  Ion. 

— W.  K.  F.  P. 

Aluminium    skimmings    and    analogous    material; 

Method    of    utilising  .     Process    of    treating 

aluminium  skimmings,  screenings,  etc.  J.  W. 
Lnwrie.  Assignor  to  W.  B".  .Tobbins,  Inc.,  Aurora, 
111.  U.S.  Tats.  (At  1.202,002  and  (n)  1,202,003, 
Apr.  8,  1818.  Dates  of  appl.,  Apr.  8,  1913,  and 
Aug.  1,  1914. 

(a)  Skimmings,  slags,  dross,  or  similar  waste  alu- 
minous materials  are  treated  with  a  solution  of 
Caustic  alkali,  and  after  separating  zinc,  copper, 
iron,  etc.,  as  sulphides,  pure  alumina  is  precipi- 
tated and  separated  from  the  aluminate  solution. 

(b)  After  removal  of  larger  pieces  of  free  alu- 
minium or  alloys  the  material  is  boiled  with  water 
under  pressure  to  decompose  nitrides  and  carbides. 
and  oxidise  the  remaining  free  metal.  The  residual 
solids  are  treated  with  dilute  acid  to  remove  the 
bulk  of  the  iron,  the  residue  is  treated  with  strong 
acid  to  produce  a  solution  of  an  aluminium  salt, 
from  which  any  copper  is  precipitated,  and  the 
purified  aluminium    salt  solution  evaporated. 

— T.   H.  B. 

Shaft  for  roasting  furnaces.  D.  Baird,  Berkeley, 
Cal.,  Assignor  to  General  Chemical  Co.,  New 
York.  U.S.  Pat.  1,202,432,  Apr.  9,  1918.  Date  of 
appl.,  July  3,  1915. 

A  hollow  shaft,  divided  into  two  parallel  and  con- 
tinuous chambers  of  unequal  cross-section  by  a 
longitudinal  partition,  and  having  a  number  of 
sets  of  rabble-arm  inlet  and  outlet  ports  spaced 
longitudinally.  The  ports  of  a  given  set  are  angu- 
larly disposed  in  the  same  horizontal  plane,  and 
the  ports  of  the  different  sets  are  separated  by 
opposite  edges  of  the  partition. — W.  B.  F.  I'. 

Volatilising  ores;  Process  of  .    S.  I.   Clawson, 

Salt  Lake  City,  Utah.  r.S.  Pats,  (a)  1,262,462 
and  fn)  1,262,453,  Apr.  9,  191S.  Dates  of  appl.. 
Aug.  4   and  11,   1909. 

(a)  Tut  ore  i  preheated  by  direct  treatment  with 
lire-box  gases  to  a  teini>erature  below  the  volatilisa- 


tion point  of  metal  chlorides,  and  fumes  and  gases 
are  allowed  to  escape.  While  the  ore  is  still  hot  it 
is  treated  with  a  halogen  reagent,  and  the 
halogen  compounds  volatilised  into  a  fume  arrester. 
in)  The  pulverised  ore  is  heated  and  treated  with 
chlorine,  and  the  fumes  containing  chlorides  of  the 
metals  are  passed  into  an  aqueous  acid  solution, 
from  which  the  chlorine  is  subsequently  separated 
by  electrolysis  to  be  used  again  in  the  process. 

— T.  H.  P.. 

Magnesium :  Apparatus  for  the  electrolytic  pre- 
paration of .     Allgem.  deutsches  Metallwerk, 

<  1 . 1 1 1 . 1 1 . 1  £ . ,     P.erlln-Obersehonewelde.       Ger.    Pat. 
802,024,  Mar.  3,  1915. 

THE  cover  of  the  electrolytic  vessel  is  provided  with 
a  removable  bell  dipping  below  the  surface  of  the 
molten  electrolyte.  The  cathode  passes  through  the 
bell  and  can  be  lowered,  raised,  or  removed  at  will. 
The  molten  magnesium  as  it  forms  around  the 
cathode  rises  into  the  bell,  in  which  it  solidifies, 
and  can  be  removed  with  it,  dove-tail  shaped 
grooves  in  the  underside  of  the  top  of  the  bell  assist- 
ing in   holding  the   solidified  metal  in  place. 

— B.  V.  S. 

I'ickling     iron    and     steel     plates    and    the    like; 

Machines  for  .      J.  Paton,  Pontypool.      Eng. 

Pat.  115,111.  (Appl.  Nos.  0765,  May  12,  and  13,647, 
Sept.  22,  1917.) 

Screening  plant  for  dealing  with  metalliferous  ores 
ami  other  substances.  R.  F.  and  H.  S.  Pochln, 
Leicester.  Eng.  Pat.  115,005,  Apr.  20,  1917. 
(Appl.  No.  5549  of  1917.) 

Metal  briquettes ;  Apparatus  for  use  in  the  produc- 
tion  of  .     Campbells   and  Hunter,    Ltd.,   and 

C.  Korte.  Leeds.     Eng.  Pat.  115,258,  Apr.  28,  1917. 
(Appl.   No.  0011  of  1917.) 

Huddles  for  concentrating  tin  and  other  ores. 
A.  Richards,  Redruth.  Eng.  Pat.  115,377,  Nov.  15, 
1917.     (Appl.  No.  10,701  of  1917.) 

blast  furnaces  and  the  like;  Charging   apparatus 

for .    A.  Sahlin,  London.    Eng.  Pat.  115,405, 

Mar.  20,  1918.     (Appl.  No.  4953  of  1918.) 

Process  for  treating  sulphurous  fumes.     U.S.  Pat. 
1,202,295.    See  VII. 


XI.-ELECTRO-CHEMISTRY. 

Patents. 

Voltaic  cell.  M.  E.  Conrad,  Atlantic,  Iowa, 
Assignor  to  C.  B.  Schoenmehl,  Waterbury,  Conn. 
U.S.  Pats,  (a)  1,262,018  and  (b)  1.202,020,  Apr.  9, 
1918.     Date   of  appl.,   Feb.  7,  1917. 

A  negative  electrode  is  composed  of  (a)  oxy-arsenide 

or  (b)  oxy-phosphide  of  iron.— B.  N. 

Separator;    Storage    battery .      W.    Morrison, 

Chicago,  111.  U.S.  Pat.  1,202,228,  Apr.  9,  1918. 
Date  of  appl.,   Feb.    20,   1918. 

Tin.  separator  is  composed  of  porous  non-ligneous 

material,     such    as    asbestos,     impregnated    with 

barium  sulphate. — B.  N. 

Electrolytic  apparatus.  J.  B.  Herreshoff,  jun., 
Richmond  Bill,  N.Y.  U.S.  Pat.  1.202,045, 
Apr.  9,  1918.    Date  of  appl.,  Dec.  4,  1915. 

Several   bi-polar    electrodes   are   supported   in   an 
electrolytic  cell  by  means  of  lugs  projecting  later- 
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ally  at  the  top  of  each  electrode,  and  off-set  in 
relation  to  the  centre  of  fhe  electrode.  Suitable 
supports  are  arranged  for  each  lug,  whereby  when 
the  electrodes  are  assembled  in  the  cell  or  tank  a 
vertical  line  will  pass  through  the  supports  and  the 
centre  of  gravity  of  the  electrode.  The  electrodes 
are  thus  supported  in  an  inclined  position  at  such 
an  angle  that  impurities  or  slince  will  not  adhere  to 
either  the  cathode  or  anode  surfaces,  and  succeed- 
ing electrodes  are  substantially  parallel. — B.  N. 

[Electric']  induction  furnaces.  The  Ajax  Metal 
Co.,  Assignees  of  J.  R.  Wyatt,  Philadelphia, 
U.S.A.  Eng.  Pat,  103,643,  Dec.  22,  1910.  (Appl. 
No.  1S.3SS  of  191(5.)  Under  Int.  Conv.,  Jan.  24, 
1910. 

See  U.S.  Pat.  1,201,071  of  1910;  this  J.,  191G,  1200. 

Electrical  apparatus  for  heatiug  stills,  boilers,  ana 
the  like.    U.S.  Pat.  1,202,072.    See  IIb. 

Process  for  the  regeneration   of  tin  chloride  solu- 
tion.   Ger.  Pat.  302,040.     See  VII. 

Process  for  the  electrolytic  oxidation  of  acid 
chromic  liquors  to  chromic  acid.  Ger.  Pat.  303,105. 
See  VII. 


XII.-FATS  ;  OILS  ;  WAXES. 

Determination  of  fatty  acids  in  butter  fat.    Hol- 
land and  Buckley.     See  XIXa. 

Patents. 

Hydrogenating  resistant  [acid]  fatty  material  for 
edible  purposes.  C.  Ellis,  Moutclair,  N.J.  U.S. 
Pat.  1,201,911,  Apr.  9,  1918.  Date  of  appl.,  Jan.  9, 
1915. 

Strongly  acid  fatty  material  is  heated  with  a  com- 
pound of  high  boiling  point  containing  an  esterify- 
ing  hydroxyl  group,  e.g.,  glycerin,  at  a  temperature 
above  250°  C.  in  presence  of  hydrogen,  until  the  acid 
value  of  the  material  is  reduced  to  a  relatively  low 
point,  a  hydrogenating  catalyst  is  added,  the  tem- 
perature reduced,  and  the  contact  with  hydrogen 
continued  until  the  material  is  hydrogenated  to  the 
desired  degree. — A.  de  W. 

Fat;  Process  for  the  recovery  of  from  raw 

materials  and  by-products.     P.  Lindner,  Charlot- 
tenburg.    Ger.  Pat.   302,092,  Feb.  19,  1914. 

Living  organisms  are  added  to  suitable  decaying 
and  waste  material  which  is  thereby  converted  in 
part  into  living  fatty  matter,  and  after  a  time  the 
organisms  are  killed  and  the  fat  extracted  by  a 
suitable  process. — L.   A.  C. 

Glycerin  ;  Process  for  the  purification  of  crude . 

Vereinigte  Chem.   Werke  A.-G.,   Charlottenburg. 
Ger.   Pat.  302,820,  Aug.  19.  1915. 

The  glycerin  is  combined,  in  the  absence  of  water, 
and  if  necessary  in  the  presence  of  a  condensing 
agent,  with  an  organic  acid  of  which  the  glyceryl 
ester  is  insoluble  in  water.  The  ester  is  purified, 
hydrolysed.  and  the  glycerin  solution  concentrated 
or  distilled,  if  necessary  in  a  vacuum. — L.  A.  C. 


Apparatus  for  cleansinq  and  filtering  oil  and  similar 
liquids.     Eng.  I'at.  115,140'.     Seel. 

Manufacture   of  foodstuffs   [from    oil-cakes].     U.S. 
Pat.   1,260,656.     See  XIXa. 


XHI.-PAINTS;    PIGMENTS;    VARNISHES; 
RESINS. 

Patents. 

Lithopone;   Method   of  rendering  light-proof. 

Light-proof  lithopone  and  process  of  making 
same.  G.  Rigg,  Palmerton,  Pa.,  Assignor  to  the 
New  Jersey  Zinc  Co.,  New  York.  U.S.  Pats. 
(a)  1,200,811  and  (b)  1.200.S12,  Mar.  26,  191S.  Date 
of  appl.,  Apr.  2S,  1916. 

(a)  Lithopone  is  rendered  light-resistant  by  decom 
posing  the  zinc  sulphate  therein  into  products  un- 
affected by  light,  e.g.,  by  grinding  the  lithopone 
with  barium  nitrate  so  as  to  convert  the  zinc  sul- 
phate   into     zinc    nitrate    and    barium    sulphate. 

(b)  After  removal  of  soluble  constituents  the  cal- 
cined lithopone  is  treated  with  barium  sulphide  to 
convert  the  remnining  zinc  sulphate  into  zinc 
sulphide. — C.  A.   M. 

Resins;  Method  of  separating from  impurities. 

J.  S.  Maclaurin,  Wellington,  New  Zealand.  U.S. 
Pat.  1,200.084,  Mar.  20,  1918.  Date  of  appl., 
Dec.  19,  1917. 

Resin  containing  heavier  impurities  is  agitated  for 
15  to  00  mius..  in  a  partially  exhausted  vessel,  with 
an  aqueous  solution  of  salt,  the  sp.  gr.  of  which 
is  greater  than  that  of  the  resin,  but  less  than  that 
of  the  impurities.  Air  is  then  admitted  and  the 
agitation  continued  for  2  to  3  mins.,  after  which  a 
vacuum  is  again  created,  and  the  agitation  re- 
newed. After  settling,  the  resin  is  withdrawn  from 
the  upper  part  of  the  mass  and  washed  free  from 
salt.— C.  A.  M. 

Oil  varnish   and   process  of    making    same.       O. 

Boecking,      Hamburg.  Germany.      U.S.       Pat, 

1,202,302,  Apr.  9,  1918.  Date  of  appl.,  July  0, 
1914. 

An  oil  varnish  is  prepared  by  heating  together 
copal  resin,  fatty  oil,  and  sulphur  to  form  a  homo- 
geneous mixture,  and  then  heating  at  an  increased 
temperature  to  form  a  varnish. — A.  de  W. 

Benzol  varnishes.     S.  Lnngguth,  Dortmund.     Ger. 
Pat.  302,741,  Sept.  20,  1916. 

So-called  naphthol-piteh,  i.e.,  the  coudensation  pro- 
duet  formed  in  the  preparation  of  o-  and  /3-naphthol, 
is  extracted  with  benzol  or  alcohol,  whereby  a  resin 
is  extracted  which  is  insoluble  in  soda,  soluble  in 
benzol  and  alcohol,  and  gives  waterproof  coatings. 

—A.  de  W. 

Shellac  substitute  [;  Xaphthol-resin  as  ].      S. 

Langguth,  Dortmund.     Ger.  Pat.  302,742,  Apr.  7. 

1916. 
The  resinous  condensation  products  formed  in  the 
manufacture  of  a-  and   S-naphthols  are  extracted 
with  alcohol,  and  the  residue  from  the  evaporation 
of  the  same  is  utilised  as  a  shellac  substitute. 

—A.  de  W. 


Varnish;  Process  for  the  preparation  of  .     J. 

Fluss  and  J.  Tanne,  Vienna.     Ger.  Pat.  302,825, 

Nov.  25.  1910. 
Resins  of  the  Olibauum  species  are  subjected  to 
dry  distillation  to  free  them  from  their  accompany- 
ing ethereal  oils.  The  residue  is  extracted  with 
solvents  of  low  boiling-point,  e.g.,  dichloroethylene, 
whereby  the  resinous  substances  only  are  removed. 
The  residue  may  be  further  extracted  with  a  solvent 
of  higher  boiling-point.  The  resinous  constituents 
are  in  this  way  freed  from  injurious  impurities, 
and  yield  a  hard,  quick-drying  varnish  of  n  high 
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of  gloss,  transparency,   nud  resistance    to 
weather  and  water,    a.  de  w. 

Litharge  cement;  Preparation  <>/  a .    Th.  Gold- 

Bcbmidt  a.  Q.,  Basen.  Qer.  rat.  302,852,  Apr.  15, 
1917. 
An  Improvement  on  the  ordinary  Utharge-glycerol 
cement  is  obtained  by  using  glycol  in  place  of 
glycerol,  a  mixture  of  75%  >>f  litharge  and  25% 
of  glycol  yields  a  product  which  hardens  in  1—2 
hours,  whilst  a  mixture  of  90%  of  litharge  and 
in      of  glycol  sets  still  more  quickly.— A.  de  W. 

Process  of   dryina   varnished    surfaces.     U.S.   Pot. 
1,262,977.    Bee  XV. 


XTV.-INDIA-RUBBER  ;    GUTTA-PERCHA. 

h'ubber;   Ohemioal   mid    mechanical-technical   ex- 
amination of .   .1.  G.  Foi.  Gumml-Zeit.,  1917, 

31.  rm.    /.  angew.  Chem.,  lias,  31,  Bef.,  45. 

In  order  to  form  a  correct  Judgment  on  the  quality 

bber  it    is  necessary,  in  addition  to  making 

leal  analysis  and  vulcanisation  tests,  to  ascer 

tain    whether   the   various  original  constituents  i'f 

tin'  rubber  and  any  substances  which  have  been 

subsequently  Incorporated  in  it.  remain  in  the  same 

relative    proportions    and    can    be    rediscovered    by 

chemical  analysis.  Preliminary  experiments  have 
led  to  the  following  conclusions : — The  resin  con- 
tent remains  practically  constant  throughout  the 
various  operations,  although  a  slight  decrease  may 
sometimes  be  observed  after  vulcanisation.  The 
proportion  of  insoluble  constituents  is  decreased 
by  mechanical  working.  The  protein  matter  is  not 
quantitatively  precipitated  by  the  petroleum  method 
applied  for  tiie  separation  of  Insoluble  substances. 
When  free  sulphur  is  present  to  the  extent  of 
several  units  per  cent.,  it  cannot  be  oxidised  quanti- 
tatively by  nitric  acid.  The  estimation  of  Oilers 
by  boiling  with  petroleum  yielded  with  the  mixture 
Investigated  (rubber  50,  zinc  oxide  62,  magnesia  13, 
sulphur  5)  low  results,  as  also  did  the  determina- 
tion of  the  ash.  The  viscosity  of  the  rubber  is 
diminished  by  mechanical  working  on  the  wash- 
ing rolls,  and  still  more  by  working  on  hot  rolls: 
this  Is  attributed  to  a  reduction  in  the  molecular 
complexity.  The  Indirect  method  for  the  estima- 
tion of  rubber  In  a  vulcanised  product  gives  results 
which  deviate  several  units  per  cent,  from  the 
quantity  of  rubber  actually  used. — D.  F.  T. 

Rubber;    Estimation  of  the  content   of  unsapomi- 

fiablr  (vm'ii.s'  in  various  kind*  of .    1'.  Dekker. 

Gummi-Zelf .,  1917,  31,  824.    Z.  angew.  Ohem.,  1917, 

31,  Bet,  4f,. 
When  the  mineral  oil  in  a  rubber  mixing  is  esti- 
mated by  the  measurement  of  the  unsaponifiable 
portion  of  the  acetone  extract  which  is  soluble  in 
I>etroleura  ether,  the  accuracy  of  the  result  is 
affected  by  the  fact  that  a  part  of  the  rubber  resins 
resists  saponification  and  Is  included  with  the 
mineral  oil.  The  oxidation  products  of  rubber  are 
completely  Baponiflable,  and  the  ordinary  method 
of  analysis  includes  them  with  the  saponiflable 
resins.— D.  F.  T. 


Batata  and  nulla  peroha;  Estimation  of  resin  and 

impurity  in  .   P.  Deklier.    Gummi-Zeit..  1917, 

31.  824.    Z.  angew.  Chem.,  L817,  31,  Ref..  40. 

Acetone   is    the    most    trustworthy    solvent    for    the 

extraction  of  balata  and  gutta  perch,!.    Other  dis- 
solves a  part  of  the  gulta  or  balata  and  so  gives 


high  results,  whilst  with  alcohol  the  gutta  becomes 
plastic  on  account  of  the  higher  boiling  point  of  the 
solvent,  and  the  extraction  is  thereby  rendered 
incomplete.    When  balata  Is  extracted  with  alcoh  il 

a  portion  of  the  material  insoluble  in  Xylene  passes 
Into  solution  and  is  included  with  the  resinous 
matter.— D.  F.  T. 

Rubber;  Depolvim  risutitm  Of  raw  -  — .  A.  van 
Rossem.  Gummi-Zeit.,  1817,  31.  851.  Z  angew. 
Chem.,  1918,  31.   Ref.,   4(1 

Wiikn  rubber  Is  heated  for  6  hours  at  130°  0.  in  a 
sealed  glass  tube  containing  air,  it  melts  to  a  brown 
Syrup,    whereas   this   change    is    not    observed    in   a 

vacuum  or  in  hydrogen,  nitrogen,  or  carbon  dioxide. 

With  1%  rubbi  r  solutions  in  xylene,  oxidation  does 
not  set  In  until  after  several  hours,  commencing 
first   when   a  certain   limit   of  relative  viscosity  lias 

been  passed.  Depolymerisatlon  occurs  much  more 
rapidly  in  the  presence  of  oxygen  than  in   other 

gases,     oxygen     appearing     to     exert     a     catalytic 

effect;  the  rate  of  depolymerisatlon  depends  also 
on  the  nature  of  the  solution.  (See  also  this  J.. 
1917,  1242.)— D.  F.  T. 

Patent. 

Vulcanised  rubber  (soft  rubber,  ebonite,  etc.);  Re- 
nt in  ration  of  .    R.  J.   F.    Varenhorst,    The 

Hague,  and  J.  G.  Fol,  Dell,  Netherland  Indies. 
Ger.  Pat.  302,995,  Mar.  19,  1914. 
Vulcanised  rubber  is  heated  to  a  high  temperature, 
without  melting,  in  a  vacuum  or  in  an  inert  gas, 
and  the  harmful  effect  of  the  air  on  heated  rubber 
is  avoided  by  rapid  cooling,  e.g.,  by  treatment  with 
cold  water,  or  solutions  of  sodium  carbonate  or 
alkali.— IX  F.  T. 


XV.- LEATHER;   BONE;   HORN;   GLUE. 

Skins;  Conservation  of  by  desiccation.       B. 

Nihoul.     J.    Soc.    Leather   Trades'    Chem.,    1918, 
2,  2— 1G. 

Skins  should  be  dried  whilst  raised  well  above  the 
ground  so  as  to  expose  both  sides  to  draughts  of 
air,  and  ground  covered  with  vegetation  should  be 
avoided,  as  it  is  necessarily  cool  and  damp.  If 
skins  are  thus  dried  immediately  after  flaying, 
putrefaction  should  not  occur.  The  sun's  light 
may  cause  some  chemical  decomposition,  and 
certainly  inhibits  bacterial  activity.  The  heat  of 
the  sun's  rays  is  not  only  fatal  to  many  bacteria, 
but  causes  coagulation  and  hardening  of  the  tissues, 
especially  on  the  surface,  and  thus  further  limits 
bacterial  activity.  Surface  hardening  prevents 
the  rapid  escape  of  moisture  from  the  interior. 
The  author,  however,  does  not  think  that  the  moist 
interior  will  gelatinise  at  the  temperatures  reached 
if  ammonia  Is  absent. — F.  C.  T. 

Tannin  colloids;    Fermentation    of    ver/etable    . 

W.  Moeller.     Collegium,  1917,  49—55.    Z.  angew. 
Chem.,  191S,  31,  Ref.,  7. 

Tannins,  like  polyhydric  phenols,  are  converted  by 
certain  enzymes  (polyphenoloxidases)  into  humie 
acids,  a  change  involving  simultaneous  oxidation 
and  condensation  with  considerable  loss  of  tanning 
power.  As  such  fermentation  may  occur  at  any 
time  during  the  storing  or  use  of  extracts,  tanners 
should  ascertain  to  what  extent  formation  of 
humous  matter  has  taken  place,  and  should  reject 
extracts  in  which  the  fermentation  has  been  con- 
siderable. Phenol,  thymol,  toluol,  and  other  sub- 
stances inhibit  or  entirely  prevent  the  process. 

— F.  C.  T. 
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Tannins;  Detection  of  by  the   formaldehyde 

precipitation  method.  E.  Lauffmann.  Collegium, 
1917,  322. 
The  precipitates  obtained  by  the  Stiasny  formalde- 
hyde test  (this  J.,  1906,  275)  for  tannins  were 
weighed  in  an  attempt  to  obtain  characteristic 
figures  for  different  tannins.  The  results  are  given 
in  the  following  table  : — 


%  of  total 

soluble  matter 

precipitated. 


%  ot  tannin 
precipitated. 


Pine  bark  •  • 
,,        ,,    extract 

Oak  bark 
,,        ,,    extract 

Oak  wood  . . 
,,        „    extract 

Quebracho  extract 

4  parts  oak  bark  ext. 

1  part  queb.  oxt. .. 


59-65 
40-49 
61-80 
42-62 
20-30 
12-19 
94-96 

62  (calc.  55) 


92-99 

66-80 

82-101 

04-89 

26-36 

17-26 

105-107 

82  (calc.  74) 


The  variations  found  were  disappointingly  large. 

—P.  C.  T. 

Tanning  materials,  extracts,  chrome  liquors,  and 
leather;  Critical  examination  of .  R.  Lauff- 
mann. Collegium,  1917,  377  and  401.  J.  Soc. 
Leather  Trades'  Chem.,  191S,  2,  58  and  150—151. 

The  value  of  tannins  does  not  depend  simply  on 
the  percentage  of  tannin,  but  on  the  ratio  of  tannins 
to  non-tannins,  and  on  the  degree  of  clarification 
and  decolorisation.  Badly  clarified  extracts  show 
a  high  content  of  insoluble  matter  on  analysis,  and 
liquors  made  from  them  should  be  cleared  by 
settling  before  use,  or  slow  tannage  and  an  inferior 
leather  will  result.  The  best  practical  test  for 
insoluble  matter  is  that  of  Paessler  and  Kelt,  in 
which  20  c.c.  of  extract  is  diluted  with  80  c.c.  of 
water  and  allowed  to  stand  overnight.  The  volume 
of  the  settled  precipitate  should  be  at  most  a  few 
cubic  centimetres  and  the  supernatant  liquor  should 
be  clear.  Sulphites  in  extracts  should  be  deter- 
mined by  expelling  sulphur  dioxide  and  deter- 
mining sulphates  in  the  residue,  and  then  oxidising 
the  sulphites  in  the  extract  and  redetermining  sui- 
phates.  The  difference  between  the  two  estimations 
gives  sulphites  as  sulphuric  acid.  The  physical 
properties  of  leather  deserve  consideration.  A 
brittle  grain  may  be  due  to  too  great  excess  of 
tannin  or  filling  materials,  damage  to  fibres  by 
heat,  use  of  too  strong  alkalis  in  liming,  or  to 
mineral  acid.  Paessler's  method  of  detecting  free 
sulphuric  acid  consists  in  dialysing  10  grins,  of 
the  leather  before  and  after  heating  at  a  low  tem- 
perature in  vacuo  to  expel  volatile  acid.  The 
outer  water  of  the  dialyser  should  be  coloured  with 
Congo-red  which  will  indicate  diffused  acid.  If  no 
sulphates  are  present  in  the  dialysate,  free  sul- 
phuric acid  is  absent.  If  the  second  dialysate  is 
acid  but  free  from  sulphates,  non-volatile  organic 
acids  (lactic  and  oxalic)  should  be  sought.  There 
Is  no  means  of  detecting  free  sulphuric  acid  in  the 
presence  of  non-volatile  organic  acids.  The  perme- 
ability of  leather  to  water  should  be  tested. 

— F.  C.  T. 

Salt  stains   [on  leather];    Theory   of  the  cause  of 

.    W.  Moeller.    Collegium.  1917,  7—14,  55—59, 

105— j 24,   and  153— 1G1.     Z.   angew.   Chem.,   191S, 
31,  Ref.,  S. 

A  "  piiysiological  "  tanning  process  in  either  the 
living  or  dead  organism  is  regarded  as  the  cause 
of  salt  stains.  Various  substances  may  act  as 
tanning  agents,  e.g.,  iron  or  sulphur,  nielanines, 
or  sulphur  and  iron  bacteria.  The  stains  are  due 
to  very  small  quantities  of  the  active  substances. 
The  most  important  preventive  is  the  use  of  some 


alkali  as  a  preserving  or  curing  agent.  The  tanning 
cannot  take  place  in  the  presence  of  alkali. 

— F.  C.  T. 

Leather;  Analysis  of  vegetable  sole  .     J.  Soc. 

Leather  Trades'  Chem.,  191S,  2,  51—54  and  S2— S7. 

The  following  methods  have  been  agreed  upon  by 
the  leading  English  leather  trade  chemists.  Moisture 
is  determined  before  and  after  drying,  and  all  re- 
sults in  the  analysis  are  calculated  on  a  standard 
basis  of  14%  of  moisture.  In  determining  total  ash, 
the  charred  mass  is  washed  with  water  if  soluble 
salts  are  present  which  hinder  the  incineration. 
The  residue  is  ignited  at  a  low  red  heat,  and  the 
solution  added  and  evaporated  and  the  whole 
gently  ignited.  Water-soluble  matter  is  extracted 
by  continuous  percolation  in  a  Procter  extractor. 
The  rate  of  flow  should  be  about  55  c.c.  per 
minute.  Only  potassium  (or  sodium)  sulphate  is 
to  be  added  to  the  sulphuric  acid  in  the  digestion 
for  the  determination  of  nitrogen.  20  c.c.  of  sul- 
phuric acid  should  be  used  for  not  more  than 
1  grm.  of  leather.  A  blank  test  of  the  reagents 
should  be  made  with  sugar.  In  the  determination 
of  glucose,  a*  little  sodium  carbonate  (about  0'1 
grm.)  should  be  used  to  remove  the  last  trace  of 
lead  after  the  bulk  has  been  removed  by  sodium 
sulphate.  After  heating  the  solution  with  hydro- 
chloric acid,  reducing  sugars  are  determined  by 
the  official  method  of  the  American  Leather 
Chemists'  Association. — F.  C.  T. 

Sodium    sulphate    in    leather.    T.    Mann.    J.    Soc. 

Leather  Trades'  Chem.,  1918,  2,  19—23. 
The  usual  method  of  determining  sodium  sulphate 
in  leather  by  estimating  the  total  SO«  in  the  leather 
ash,  deducting  the  amount  corresponding  to  the 
magnesium  present,  and  calculating  the  remainder 
as  sodium  sulphate,  leads  to  quite  erroneous 
results,  as  the  whole  of  the  sulphur  present  in  any 
form  in  the  leather  is  returned  as  magnesium  or 
sodium  sulphate.  It.  is  preferable  to  determine  the 
soda  present  in  the  leather,  since  any  sodium  salt 
is  just  as  objectionable  as  the  sulphate.  5-5  grms. 
of  leather  is  incinerated  in  a  platinum  dish  at  a 
low  red  heat  and  the  residue  weighed.  11  grms. 
may  be  used  if  the  ash  is  very  low.  1  c.c.  of  N/1 
sulphuric  acid  is  added  for  every  centigram  of 
ash,  the  mixture  digested  over  a  low  flame  till  the 
residue  is  almost  dissolved,  the  water  evaporated 
as  far  as  possible,  and  the  sulphuric  acid  then 
fumed  off.  The  residue  is  ignited  and  weighed, 
and  then  dissolved  in  10  c.c.  of  strong  hydrochloric 
acid  by  gentle  boiling.  The  solution  is  filtered  into 
a  110  c.c.  flask  and  made  up  to  the  mark.  The 
lesidue  on  the  filter  is  silica,  and,  if  barium  is 
present,  barium  sulphate.  50  c.c.  of  the  filtrate  is 
measured  into  each  of  two  beakers.  The  solution 
in  one  is  made  neutral  to  methyl  orange  with 
strong  ammonia,  then  made  faintly  acid,  and  a 
further  15  drops  of  concentrated  hydrochloric  acid 
added.  The  solution  is  boiled,  10  c.c.  of  762% 
barium  chloride  solution  added,  and  the  whole 
allowed  to  digest  on  the  hot  plate  for  half  an  hour. 
The  precipitate  of  barium  sulphate  is  filtered  off 
and  weighed  next  day.  A  quarter  of  a  7  cm.  filter 
is  torn  to  pieces,  shaken  to  pulp  with  5  c.c.  of 
strong  hydrochloric  acid,  and  added  to  the  second 
50  c.c.  of  original  solution.  Strong  ammonia  is 
then  added  until  there  is  a  distinct  smell  of  the 
reagent,  the  solution  boiled  and  filtered,  and  the 
piecipitate  weighed  as  ferric  oxide'  and  alumina, 
etc.  To  the  filtrate,  5  c.c.  of  2-5%  ammonium 
oxalate  solution  is  added,  the  mixture  boiled, 
allowed  to  stand  on  the  hot  plate,  and  filtered. 
The  precipitate  is  ignited  and  weighed  as  calcium 
oxide.  Magnesium  is  precipitated  from  the  solu- 
tion by  slightly  acidifying,  adding  10  c.c.  or  more 
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ol  MO'.;,  sodium  phosphate  dilution,  cooling,  and 
making    just    nlkitlinr     Willi    ammonia.     After    the 

mix tu iv  has  si I  for  hall'  an  hour.  BBc.C.  Of  si  1011,1; 

uinnionia   is  added   and  tho  solution  left    Overnight 

The  precipitate  is  washed  wiih  dilute  ammonia  and 
welched  as  magnesium  pyrophosphate.  From  the 
above  determinations  the  amount  of  soda  is  calcu- 
lated.   The  percentages  of  silica,  ferric  oxide,  lime, 

magnesia,  and  SO.  are  added,  and  1 1n-  total 
deducted  l'rom  the  pcrontage  of  sulphated  ash. 
The  difference  Is  sodium  oxide  (Xa.Ol  and  Is  calcu- 
lated as  soiiiuni  sulphate.  The  procedure  is 
slightly  modified  if  barium  is  present.  It  is  not 
Satisfactory  to  precipitate  atllca,  iron,  and  lime 
ther.— V.  0.  T. 

Water-soluble    matter    In    leather;    Ewtraotor   for 

.     L.  ISalderston  and  W.  K.  Alsop.    J.  Amer. 

Leather  Chem.  ASSOC.,  1918,  13,  142—114. 
An  extractor  is  described  and  illustrated  which 
allows  of  the  maintenance  of  a  constant  tempera- 
ture, the  covering  of  the  sample  with  water 
throughout  the  extraction,  easy  regulation  of  the 
flow  of  water,  Independent  water  supply  for  each 
sample,  easy  washing  of  all  parts,  and  convenient 
weighing  of  sample  after  extraction.  The  leather 
is  extracted  In   an  alundum  thimble,   which  fits 

loosely  in  a  copper  cylinder  passing  through  and 
soldered  to  a  copper  vessel  in  which  water  is  main- 
tained at  a  constant  temperature.  The  water  for 
percolation  Hows  into  the  copper  cylinder  from  an 
'inverted  copper  flask,  and  the  rate  of  tlow  is  regu- 
lated by  a  screw-cock  at  the  bottom  of  the  cylinder. 

— F.  C.  T. 

Fat:    Determination    of in    leather.      J.    A. 

Wilson  and  B.  .1.  Kern.    J.  Amer.  Leather  Chem. 
Assoc.    L918,    13,   13S— 111. 

A  mixture  of  equal  parts  of  ether  and  carbon 
ti  trachlOflde  is  the  best  solvent  for  fat  extraction. 
It  dissolves  the  fats  more  completely  than  petro- 
leum spirit,  is  not  readily  Inflammable  like  pure 
ether,  and  is  not  liable  to  attack  the  leather  by 
reason  of  a  high  boiling  point,  as  is  pure  carbon 
tetrachloride.  Levi  and  Orthmann's  method 
(J.  Amer.  Leather  Chem.  Assoc.,  1915,  10,  415). 
which  consists  in  shaking  the  finely  divided  leather 
with  petroleum  spirit,  allowing  to  stand  for  24 — 72 
hours,  and  subsequently  evaporating  an  aliquot  part 
ot  the  solution,  gives  in  general  too  low  results. 

— F.  C.  T. 

Leather;     [Determination    of]    moisture    in     . 

0.  1>.  Wilkinson.    J.  Soc.  Leather  Trades"  Chem.. 
I'-Os.  2.  132-133. 

Two  hours-  drying  of  powdered  leather  in  a  vacuum 
of  CO  mm.  of  mercury  at  US0— 100°  C.  is  not  suffi- 
cient.   Results  are  much  worse  at  about  250  mm. 

— F.  0.  T. 

Chromium;    Estimation   of   in    chrome   sails, 

liquors,  bather  a8hes,   and   residues.      K.   Schor- 

lemmer.    Collegium,  1917,  345  and  371.    J.  Soc. 

Leather  Trades'  Chem.,  1918,  2,  57—58. 
Ciikomicm  determinations  should  always  be  made 
volumotrieally,  the  gravimetric  method  being  In- 
variably inaccurate  owing  to  the  occlusion  <-f 
alkali  silts  by  the  chromium  hydroxide,  and  subse- 
quent production  of  chromatc  on  ignition.  Chromic 
salts  are  best  oxidised  by  means  of  alkali  and 
hydrogen  peroxide.  The  ehromate  produced  is 
most  accurately  and  rapidly  determined  by  the 
potassium  iodide  method.  Chromium  in  leather 
ashes  is  oxidised  by  fusion  with  magnesia  and 
sodium  carbonate.  Chrome  liquors  containing 
organic  matter  cannot  be  oxidised  by  peroxide  solu- 
tions, but  require  strong  alkaline  permanganate, 


which  is  added  at  intervals  until  the  colour  per- 
-isls  on  boiling.  The  excess  is  removed  by  adding 
alcohol,  drop  by  drop,  whilst  boiling.  If  iron  is 
present  in  ehromate  solutions,  it  will  be  deter- 
mined as  chromium  by  the  potassium  iodide 
method.  It  is  best  to  tree  the  solution  from  iron 
and  re-determine  the  chromium.  The  titration  of 
the  ehromate  solution  with  ferrous  ammonium  sul- 
phate should  give  a  correct  result,  but  apparently 
does  not  always  do  so.— F.  C.  T. 

Lactic    aeid:    Economy    of  [in    leather    inanil- 

faoture].     II.  It.  Procter.    J.  Soc.  Leather  Trades' 
Chem..  1918,  2,  121— 122. 

I'ouMic  and  oxalic  acids  are  efficient  substitutes  for 
lactic  acid.  Boric  and  sulphurous  acids  arc  suffi- 
ciently weak  to  be  used  with  safely,  and  I  he  latter 
is  very  cheap  when  made  by  burning  sulphur.  If 
organic   acids    are    used    in    dcliming,    they    Should 

be  regenerated  In  the  used  Uquor  by  the  addition 

of  sulphuric  acid.  If  the  calculated  quantity  of 
Organic  acid  is  first  used,  afterwards  J  of  that 
amount  may  be  added  together  with  J  of  the 
equivalent  of  sulphuric  acid.  This  may  be  re- 
peated until  the  liquor  is  tod  foul  to  use."  Formic 
or  oxalic  acid  is  better  than  mineral  acid  for 
adjusting  the  acidity  of  tan  liquors.— F.  C.  T. 

Lactic  aeid;  Determination   of  luetic  anhydride  in 

.     F.  C.  Thompson  and  K.  Suzuki.     J.   Soc. 

Leather  Trades'  Chem.,  191S,  2,  115—121. 
Ptras  lactide  was  prepared  and  found  to  react  com- 
pletely with  alkali  (including  calcium  hvdroxide) 
in  the  cold  in  ten  minutes,  if  the  alkali  used  was 
twice  th2  equivalent  of  the  lactide  present.  Conse- 
quently heating  with  excess  of  alkali  in  the  analysis 
Of  lactic  acid  is  unnecessary,  and  should  a  method 
involving  heating  show  a  higher  content  of  lactide 
than  a  method  using  the  reaction  in  the  cold,  the 
excess  is  due  to  compounds  other  than  lactide 
which  are  capable  of  reacting  with  alkali.  Lactide 
will  effectively  remove  lime  from  limed  skins. 
Water  slowly  converts  lactide  into  lactic  aeid,  the 
gieatest  change  occurring  with  the  greatest  dilu- 
tion. Consequently  determinations  of  lactide  are 
valueless  when  lactic  acid  is  to  he  subsequently 
used  in  dilute  solution.— F.  C.  T. 

Lactic  acid;  Estimation  of  iron  in  .    A.  Harvey. 

J.  Soc.  Leather  Trades'  Chem.,  1918,  2,  37—38. 
Ikon  in  lactic  acid  can  be  estimated  with  great 
accuracy  by  a  colorimetric  method.  Potassium 
fiirocyanide  is  used  as  indicator,  and  the  colour 
developed  by  a  definite  quantity  of  dilute  lactic 
acid  is  matched  by  the  colour  due  to  a  standard 
Iron  solution.  Potassium  thiocyauate  is  quite  use- 
less as  indicator. — F.  C.  T. 

I  'ATENTS. 

Varnished   surfaces    [patent    leather];    Process   of 

drying .    G.  W.  Priest,  Newton,  Mass.     U.S. 

Pat.    L,262,977,    Apr.    1(1,    1918.      Date  of  appl., 
June  10,  1911.  w  ' 

The  varnished  surface  of  patent  leather  is  finished 
by  exposure  to  light  rich  in  ultra-violet  rays,  and 
may  be  simultaneously  exposed  to  the  action  of  a 
heated  atmosphere. — F.  C    T. 

Leather  substitute.  Deutsche  Gasgliihlicht  A  -G 
(Auerges.),  Berlin.  Ger.  Pat.  302,329,  Jan.  li' 
Jo  «•     oAdditi0n   l0   Ger.    Pat.   250,407    (this   J., 

Bspbotall?  good  results  are  obtainable  Dy  submit- 
ting the  skins  repeatedly  to  successive  treatments 

E 
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in  two  baths,  one  containing  a  solution  of  a  mineral 
salt  such  as  lead  acetate,  barium  chloride,  zinc 
sulphate,  or  aluminium  sulphate,  and  the  other 
containing  sulphuric  acid  or  a  solution  of  sodium 
sulphate  or  carbonate.  An  additional  advantage 
is  that  the  tanned  skins  need  less  glycerin  to  render 
them   pliable.— D.    F.  T. 

Leather;   Production  of    sheet  from    leather 

waste.  M.  Rigell,  Buda  Pest.  Ger.  Pat.  302,330, 
July  10.  191G. 
The  selected  waste  after  treatment  with  an 
aluminium  salt  and  vegetable  tannin  is  dried  and 
submitted  to  the  action  of  a  solution  of  soap;  the 
dried  material  may  then  be  soaked  in  a  10—14% 
solution  of  barium  chloride  before  being  passed 
between  grooved  rolls  into  a  warm  solution  of  an 
adhesive,  after  which  it  is  lightly  pressed  and  the 
immersion  lepeated  in  a  weaker  solution  of 
adhesive,  followed  by  greater  pressure;  passage 
through  a  tanning  solution  completes  the  chemical 
treatment,  the  material  being  finally  dried. 

— D.  F.  T. 

Tanning  of  hides  and  skins.     E.  Hupertz,  Roden- 

kirchen.  Ger.  Pat.  302,992,  Apr.  29,  1910. 
The  tanning  of  skins  with  phenols  or  formaldehydt- 
or  derivatives  of  these  is  effected  in  the  presence 
of  quinoline,  or  of  compounds  of  quinoline  with 
tbiocyanic  acid  or  with  an  alkali  thiocyanate; 
formates  of  magnesium,  aluminium,  potassium,  or 
sodium  may  also  be  present,  and  further  additions 
nay  be  made  of  vegetable  tanning  extracts  and  of 
sulphite-cellulose  waste  liquor.  With  these  modi- 
fications the  ordinary  process  of  tanning  is  con- 
siderably accelerated,  and  the  characteristics  of 
the  product  may  resemble  those  of  material 
obtained  with  vegetable  tannin. — D.  F.  T. 

Tunning   hides   and    skins;   Process    of .      E. 

Hupertz,  Rodenkirchen.  Ger.  Pat.  303,001, 
Jan.  31,  1917.  Addition  to  Ger.  Pat.  302,992  (see 
preceding  abstract). 

P^roligneus  acid  or  one  of  its  salts  is  added  to 
the  tanning  liquor  described  in  the  chief  patent. 
On  account  of  its  content  of  wood  tar,  acetone,  and 
methyl  alcohol,  pyroligneous  acid  is  much  more 
suitable  for  tannery  purposes  than  is  pure  acetic 
acid,  having  a  strong  antiseptic  action  and  an 
accelerating  effect  on  tannage. — F.  C.  T. 

[Tanning  agents.]  Condensation  products  of  a-  or 
fi-naphthol-tnonosulphonic  acids  and  formalde- 
hyde;   Process    for    preparing     .      Deutsch- 

Koloniale  Gerb-  und  Farbstoff-Ges.,  Karlsruhe- 
Rheinhafen.    Ger.  Pat.  303,040,  Aug.  10,  1915. 

The  products  obtained  by  condensing  1  mol.  of 
formaldehyde  with  2  mols.  of  a-  or  /3-naphthol- 
monosulphonic  acid  are  further  condensed  with 
1  mol.  of  formaldehyde  or  with  the  equivalent  of  a 
formaldehyde-yielding  substance.  New  products 
are  obtained  which  precipitate  gelatin  from  solu- 
tion and  possess  tanning  properties  like  the  original 
condensation  products,  but  which  are  in  general 
more  easily  soluble  in  water. — F.  C.  T. 

Leather  substitute  suitable  for  the  reproduction  of 

models;  Preparation  of  a .  F.  Krohmer,  Pforz- 

heim-Brotzingen,  and  A.  Schatzle,  Pforzheim. 
Ger.  Pat.  302,194,  May  21,  1910. 
Leather  dust  is  mixed  to  a  paste  with  a  glue 
adhesive  and  an  oil  varnish,  and  the  warm  mixture 
used  to  impregnate  bandages  or  strips  of  wide- 
meshed  fabric.  Before  use  the  strips  are  softened 
in  warm  water  and  then  wrapped  to  the  desired 
thickness   around  a   suitable   model,    e.g.,   for  the 


production  of  an  artificial  limb.  When  dry  the 
hollow  shape  is  removed  from  the  model  and  may 
be  polished.— D.  F.  T. 

Leather  substitute;  Process   for  the    manufacture 

of    .      C.     Jung-Reinhart,    Aggsbach-Markt, 

Austria.    Ger.   Pat.  304,09G,  Dec.  3,  1916. 

Fibuous  material,  saturated  with  sulphurised  oils, 
is  mixed  to  a  homogeneous  mass  with  alkali 
caseinate,  sulphur,  shellac,  and  balata  by  means  of 
mixing  and  rolling  machinery.  The  product,  finally 
obtained  in  sheets  or  plates,  is  of  the  character 
of  leather  and  is  suitable  for  soles  when  contain- 
ing so  little  as  5%  of  balata.  The  quality  and 
toughness  of  the  material  improve  with  increasing 
percentages  of  balata  up  to  a  maximum  of  15%. 

— F.  C.  T. 


Plastic    non-inflammable    and    odourless    material 

[from  gelatin};  Process  of  manufacture  of  a . 

R.  Piogey,  Assignor  to  Pioeey  et  Cie.,  Paris. 
U.S.  Pat.  1.203,284,  Apr.  16,  1918.  Date  of  appl., 
Feb.  9,  1917. 

See  Eng.  Pat.  100,44S  of  1917;  this  J.,  1917,  728. 


XVI.-SOILS  ;  FERTILISERS. 

Nitrifying  bacteria;  Effect  of on  the  solubility* 

of  tricalcium  phosphate.    W.  P.  Kelley.    J.  Agric. 
Res.,  1918,   12,  671—683. 

Experiments  were  made  with  a  light  sandy  loam 
soil  containing  27  parts  of  soluble  calcium  and 
17  parts  of  soluble  phosphoric  acid  per  million. 
Addition  of  tricalcium  phosphate  increased  both 
values  to  a  small  extent,  whilst  addition  of 
ammonium  sulphate  raised  the  proportion  of 
soluble  calcium  at  once  to  90  parts  per  million. 
Added  ammonium  sulphate  underwent  fairly 
rapid  nitrification,  associated  with  an  Increase 
in  the  proportion  of  soluble  calcium  to  more 
than  200  parts  per  million.  Nitrification  of 
ammonium  sulphate,  in  presence  of  added 
calcium  carbonate,  did  not  increase  the  solu- 
bility of  the  soil  phosphates  or  added  tricalcium 
phosphate,  but  in  absence  of  calcium  carbonate 
0156  lb.  of  phosphorus  was  rendered  soluble  for 
every  pound  of  nitrogen  oxidised.  This  proportion 
is  much  less  than  that  observed  by  Hopkins  and 
Whiting  in  solution  cultures  of  nitrifying  bacteria 
containing  ammonium  sulphate  and  tricalcium 
phosphate;  they  found  that  in  consequence  of  the 
acidity  produced  by  nitrification  2  lb.  of  phosphorus 
was  dissolved  per  lb.  of  nitrogen  oxidised  to  nitrite. 
In  soils  the  acid  formed  seems  to  decompose  cal- 
cium carbonate  in  preference  to  tricalcium 
phosphate.  From  these  and  other  experiments  the 
author  concludes  that  the  nitrification  of  organic 
forms  of  nitrogen  (e.g.,  dried  blood)  does  not 
increase  the  solubility  of  rock  phosphate  under 
field  conditions  that  are  favourable  to  crop  growth. 
It  is  possible,  however,  for  the  nitrification  of 
ammonium  sulphate  to  result  in  the  solution  of 
small  amounts  of  tricalcium  phosphate  in  soil  of 
low  carbonate-content. — J.  H.  L. 


Fertiliser;  Comparison  of  ammonium  nitrate  with 

ammonium  sulphate  as  a .       T.     Schloesing, 

fils.    Comptes  rend.,  191S,  166,  714—718. 

Pot  trials  were  carried  out  comparing  ammonium 
nitrate  with  ammonium  sulphate  as  a  nitrogenous 
fertiliser,  maize  being  the  crop  grown.  The  results 
of  the  somewhat  limited  trial  indicate  that  a  given 
weight  of   ammonium    nitrate  produces  the   same 
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hlfTMMIfl    in   OOP   Ms    a    weight    of    :i iiimoiiium    sul 

pbate  containing  toe  same  amount  of  nitrogen. 
in  a  discussion  an  Held  trials  the  author  advocates 
tii."  use  of  plots  of  such  ■  ause  thai  any  given 
operation  can  be  performed  by  one  person  in  one 
day  on  the  whole  aeries  of  plots,    w.  G. 

Animal  urine;  OonSi  r  rut  inn  ami   transformation   of 

nitrogen  in .    A.  Plckarskl.    /..  Splrltus-Ind., 

1017,  40.  851.     Z.  angew.  Cliem.,  191S,  31,  Eef.,  B8. 

of   nitrogen    Increases  as  water  evaporates 
from  iho  urine,  bnl    the   loss  is  negligible  If  the 

liquid  is  kept  in  closed  containers.  Up  to  90% 
of  the  area  nitrogen  may  be  converted  into 
ammonia;  dilution  with  water  decreases  the  loss  of 

nitrogen,  but  conversion  Into  ammonia  takes  place 
even  in  the  presence  of  added  preservatives.  Solid 
excrements  mixed  with  water  and  allowed  to  rot 
give  a  fertiliser  having  properties  equal  to  that 
of  a  mixture  of  solid  excrement  and  urine.  The 
organism  which  effects  fermentation  of  animal 
urine  is  Micrococcus  urea  Cohn. — AY'.  P.  S. 


Precipitation  of  phosphoric  arid  in  the  form  "/ 
ammonium  phosphomolyhdate.  Clarens.  Sec 
XXIII. 

Estimation  of  phosphoric  anhydride  as  ammonium 
plitjsphumolybdatc.     Clarens.     Bee  XXIII. 


Patents. 
Fertiliser  for  ponds;  Production  of  a 


M. 


Emgerls,  Berlin,    (u-r.  Pat.  302,255,  Jan.  11,  1910. 

Addition  to  Ger.  Pat  301,560. 
Bn  and  other  water  weeds  are   treated   with  a 
mixture  of  nitric  and   Sulphuric  acids   {e.g.,  spent 
nitrating  add),  and  the  product  is  neutralised. 

— W.  P.  S. 

Fertiliser;    Preparation    of   a    phosphatic    water- 
soluble  .    A.-G.  dcr  Chem.  l'rodukten-Fabr. 

Pouimerensdorf,    Stettin,   and    R.    Biegler,    Pom- 
merensdorf.    Ger.  Pat.  302,357,  Apr.  6,  1910. 

Raw  phosphate,  during  or  after  treatment  with 
sulphuric  acid,  is  treated  with  sodium  bisulphate 
or  sodium  sulphate  and  a  quantity  of  water  suffi- 
cient to  dissolve  the  phosphoric  acid  and  sodium 
phosphate;  the  solution  Is  separated  from  calcium 
sulphate,  ammonia  is  added  to  precipitate  Iron  and 
aluminium,  the  solution  is  then  evaporated,  and 
mixed  with  potassium  sulphate  or  ammonium  sul- 
phate or  both.— W*.  P.  S. 

Calcium   euamomide;   Process   for   improving   the 

physical  character  of  crude  .     F.   Steimmig, 

Hanover.    Ger.  Pat.  303,079,  Aug.  1,  1915. 

Crude  calcium  cyanamide  Is  mixed  with  a  dry, 
hydra  ted  neutral  salt,  such  as  sodium  sulphate. 
free  from  chlorine,  or  with  an  anhydrous  salt  and 
subsequently  with  a  quantity  of  water  sufficient  to 
hydrate  the  salt,  and  the  mixture  is  stitred  until 
a  non-dusty,  friable  crystalline  meal  is  obtained. 


XVH.-SUGARS  ;  STARCHES  ;  GUMS. 

Beetroot   molasses;  Neutral  and  acid   polarisation 

of  vinasses  from  .     H.  Pellet.      Bull.  Assoc. 

Chim.  Sucr.,  1917.  35,  40—43. 
The  polarimetric  reading  of  vinasses  from  beet 
molasses  is  practically  the  same  in  presence  of 
hydrochloric  acid  as  in  presence  of  excess  of  sul- 
phurous acid.  This  confirms  the  validity  of  the 
use  of  the  direct  polarisation  of  beet  molasses  taken 
in    presence   of   sulphurous    acid,    for   comparison 


with  tiie  inversion  polarisation  In  presence,  of 
hydrochloric  acid,  in  calculating  the  sucrose-content 
of  the  molasses.     (Cp.  Ogilvle,  this  J.,  1812,  1186.) 

—J.  II.  L. 

Furfuroids    (furfurosans);    Determination    of   

HI  products  of  beet-suyar  factories.  I.  R. 
Oillet.  Bull.  Assoc.  Chim.  Sucr.,  1917,  33,  53  62, 
Tut:  peetie  substances  of  beets,  according  to 
Heizfeld,  yield  a  certain  amonnl  of  furfural  when 
distilled  with  hydrochloric  acid  by  Tollens'  method. 
Willi  the  object  of  adapting  this  method  to  the 
determination  of  pectic  substances  In  beet  juices. 
etc.,  the  author  Brst  investigated  the  behaviour  ol 
sucrose  when  distilled  with  hydrochloric  acid  by 
the  Tollcns-Coiiiieler  procedure.  According  to 
Chalmot,  sucrose  yields  not.  more  than  02%  of 
furfural,  but  the  author,  in  spite  of  precautions  to 
ensure  uniformity  of  procedure,  obtained  results 
fluctuating  between  038  and  076%.  In  operating 
on  materials  containing  a  large  proportion  of 
sucrose  or  hexoses,  therefore,  it  is  not  possible  to 
make  a  satisfactory  correction  for  the  influence  of 
the  sugar,  but  it  appears  practicable  to  eliminate 
the  latter  by  fermentation  before  the  distillation 
with  acid.      (See  also  J.  Chem.  Soc,  July,  191S.) 

—J.  H.  L. 


XVIII.-FERMENTATION  INDUSTRIES. 

Muoor  Boulard;  Acids  produced  by .    Bettinger 

and  Delavalle.  Bull.  Assoc.  Chim.  Sucr.,  1917 
38,  18—15.  (See  also  this  J.,  1918,  219  a.) 
Data  respecting  the  production  of  acids  by  liaeor 
Boulard  in  sugared  extract  of  malt-combs  and  also 
in  liquefied  grain  mash,  are  given,  confirming  the 
genera]  statements  previously  made  Hoc.  cit.).  In 
the  liquefied  grain  mash,  the  initial  acidity  of 
which  corresponded  with  US5  grms.  of  sulphuric 
acid  per  litre,  the  organism  was  cultivated  at  30° 
and  at  37°  C.  and  the  mycelium  was  immersed  at. 
frequent  intervals;  in  4  days  the  acidity  had 
increased  by  1-7—2  grms.  per  litre  at  the  lower  and 
bj  0-5 — 00  grm.  per  litre  at  the  hi-rher  temperature. 
After  the  fourth  day  the  acidity  diminished  in  both 
cases.  In  sugared  extcact  of  malt-combs  consider- 
ably higher  acidities  were  produced  under  favour- 
able conditions,  as  regards  aeration,  temperature, 
and  sugar-content  of  the  medium.  About  21%  of  the 
dry  substance  of  the  plants  grown  in  this  medium 
was  soluble  in  ether.— J.  H.  I,. 


Cognacs  and  vine  distillates;  Composition  of . 

A.  Jonscher.    Z.  Sffentl.  Chem.,  1918,  24,  25—36. 

Analyses  of  French  and  German  wine  distillates 
show  that  the  former  now  more  nearly  resemble 
the  latter  in  composition,  particularly  as  regardH 
the  amount  of  higher  alcohols.  Whilst  the  French 
products  used  to  contain  from  150  to  300  mgrms.  of 
higher  alcohols  per  100  c.c.  of  absolute  alcohol,  the 
quantity  now  rarely  exceeds  SO  mgrms.  Of  twenty- 
six  German  cognacs  examined,  only  live  contained 
more  than  100  mgrms,  of  higher  alcohols  per  100  c.c. 
of  alcohol:  in  the  remainder  of  the  samples  the 
quantity  varied  from  20  to  798  mgrms.  Three  out 
of  five  samples  of  French  cognac  contained  less 
than  100  mgrms.  of  higher  alcohols. — W.  P.  S. 


Fermentation  of  vegetable  tannin-colloids.  Moeller. 
See  XV. 


Neutral    and    acid    polarisation    of    vinasses   from 
beet  molasses.    Pellet.     See  XVII. 
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Patents. 

Beverage;    Non-alcoholic  carbonated    .    W.  J. 

Eisenbeiss,    Chicago,    111.       U.S.    Pat.    1,262,472, 
Apr.  9,  1918.     Date  of  appl.,  Nov.  4,  191G. 

Bran  Is  steeped  in  a  saline  liquid  to  extract  the 
albumin,  water  and  sweetening  matter  are  added, 
and  the  whole  is  boiled  and  hopped.  Colouring 
matter  may  be  added,  and  when  cooled  the  liquid 
may  be  acidulated  and  carbonated,  or  treated  with 
vinegar  and  slightly  carbonated  and  then  filtered 
and  again  carbonated.  Special  claim  is  made  to 
the  extraction  of  albumin,  in  a  soluble  form,  from 
vegetable  matters,  by  steeping  them  in  a  saline 
liquid  at  3S° — 50°  C,  whereby  peptase  is  set  free. 

—J.  H.  L. 

Beer  rich  in  protein;  Production  of .    Nathan 

Institut  A.-G.,  Zurich.   Ger.  Pat.  301,830,  Sept.  12, 
1915.     Under  Int.  Conv.,  Sept.  9,  1915. 

The  primary  fermentation  is  carried  out,  with  a 
sufficient  quantity  of  yeast,  at  a  low  temperature, 
e.g.,  0° — 0°  C,  so  as  to  effect  the  maximum  decom- 
position of  sugar  and  proteins  whilst  minimising 
the  assimilation  of  nitrogenous  matters  by  the 
yeast.  To  accelerate  fermentation  the  amount  of 
yeast  employed  may  be  increased,  even  to  3  litres 
or  more  per  100  litres  of  wort. — J.  H.  L. 

Preparation  of  a  lipoid  nitrogenous  compound  from 
yeast.    Ger.  Pat.  302,229.    See  XX. 


XIXa.-FOODS. 

Butter  fat;  Determination  of  fatty  acids  in  . 

B.   B.   Holland  and  J.   P.    Buckley.       J.   Agric. 
Res.,  I91S,  12,  719—732. 

The  method  described  consists  in  the  direct  esterifi- 
cation  of  the  fat  and  subsequent  fractionation  of 
the  resulting  esters.  For  the  esteritication, 
150  grins,  of  the  fat  is  boiled  for  24  hrs.  with  400  e.c. 
of  absolute  alcohol  containing  8  grms.  of  hydrogen 
chloride  or  4  c.c.  of  concentrated  sulphuric  acid: 
after  cooling,  50  c.c.  of  ether  and  150  grms.  of 
magnesium  chloride  are  added,  the  mixture  is 
shaken  gently,  the  lower  layer  is  then  drawn  off, 
and  the  esters  are  shaken  two  or  three  times  with 
50  c.c.  of  ether  and  50  c.c.  of  alcoholic  magnesium 
chloride  solution  (250  grms.  of  dry  magnesium 
chloride  in  500  c.c.  of  absolute  alcohol).  The  esters 
are  filtered  (the  filter  is  afterwards  washed  with 
ether  and  the  ethereal  solution  added  to  the 
alcoholic  solution  and  a  further  small  quantity  of 
esters  separated  from  the  latter)  and  distilled;  the 
condenser  is  filled  with  water  at  the  outset,  but  no 
circulation  of  water  is  permitted  during  the  dis- 
tillation. After  the  alcohol  and  ether  have  been 
separated,  the  distillate  between  85°  and  305°  C.  is 
collected.  The  combined  distillates  from  two 
portions  of  300  grms.  of  butter  fat  are  then  re- 
distilled and  fractions  are  collected  separately  at 
the  following  temperatures  : — 125° — ISO0  (ethyl 
bulyrate,  caproate,  and  oleate);  180°— 225°  (ethyl 
caproate,  caprylate,  and  oleate);  225°— 270°  (ethyl 
caprylate,  caprate,  and  oleate);  270°— 300°  (ethyl 
eaprate,  Iaurate,  and  oleate);  300°— 325°  (ethyl 
laurate,  myristate,  and  oleate);  325°— 305°  (ethyl 
myristate,  palmitate,  and  oleate).  The  propor- 
tions of  the  various  fatty  acids  are  then  calculated 
•from  the  saponification  and  iodine  values  of  the 
fractions..  The  percentage  quantities  of  fatty  acids 
in  butter  fat  were  found  to  be  :  Caproic  acid,  1-30; 
caprylie  acid,  097:  capric  acid,  1S3;  lauric  acid. 
C.'N'.l;  myrlstic  acid,  22112.  Butyric  acid  (3'15%) 
and  palmitic  acid  (19-23%)  were  determined  by 
difference,  stearic  acid  (11-38)  by  crystallisation, 
and  oleic  acid  (27-34%)  was  calculated  from  the 
Iodine  value  of  the  insoluble  acids.— W,  P.  S. 


Fat  in  milk;  Influence  of  paraffin   on  the  Oerber 

method  for  the  determination  of .    F.  Beiss. 

Milehwirtsch.  Zentr.,  191S,  47,  52—54. 

Paraffin  wax  is  sometimes  used  on  the  stoppers 
of  sulphuric  acid  carboys,  and  it  may  happen  that 
some  of  the  paraffin  finds  its  way  into  the  acid. 
When  such  acid  is  used  in  the  Gerber  method,  the 
paraffin  separates  together  with  the  butter  fat  and 
increases  the  quantity  of  the  latter  proportionally ; 
each  001  c.c.  or  00079  grm.  of  paraffin  increases  the 
amount  of  butter  fat  by  010%.— \V.  P.  S. 


Kafir  kernel;  Physical  and  chemical  study  of . 

G.  L.  Bidwell.    U.S.  Dept.  Agric,  Bull.  No.  034, 
Apr.  4,  191S.     IG  pages.] 

The  composition  of  kafir  kernel  (dawn  kafir  or 
dwarf  blackhull)  and  its  various  parts  is  as  follows, 
the  figures  being  calculated  on  the  dry  substance  :  — 


% 
of 

whole 
kafir. 

Ash. 

Ether! 
ex- 
tract. 

Hrude 
pro- 
tein. 

Crude 
fibre. 

Pen- 
to- 
sans. 

Starch. 

% 

% 

% 

% 

% 

% 

Whole  kafir   . . 

100 

1-8 

4  1 

12-7 

1-8 

3-3 

61-9 

Pure         endo- 

sperm 

S3-9 

0-3 

0-7 

12  7 

1-9 

69-3 

Puro  perm 

100 

13-2 

31-5 

19-3 

3-8 

61 

— 

Pure  bran 

61 

20 

6-8 

4-8 

16  2 

18-4 

— 

Starchy    endo- 

pperm 

350 

0-3 

0-8 

101 

OS 

1-6 

70-4 

norny      endo- 

sperm 

48-9 

0-3 

0-7 

13  7 

0-7 

1-6 

68-8 

These  figures  show  that  kafir  kernel  has  a  com- 
position similar  to  that  of  maize. — W.  P.  S. 

Salicylic  acid  in  foods;  Estimation  of .    H.  D. 

Steenbergen.   Chem.   Weekblad,  1917,  11,  914—921. 
Z.  angew.  Chem.,  191S,  31,  Bef.,  100. 

A  round-bottomed  flask  containing  (it;  c.c.  of  benzene 
and  a  few  pieces  of  tile  is  connected  with  an  ex- 
traction apparatus  containing  50  c.c.  of  benzene 
to  which  an  amount  of  the  material  under  examina- 
tion equivalent  to  about  5  mgrms.  of  salicylic  acid 
is  added,  together  with  2  c.c.  of  4  N  sulphuric  acid, 
a  little  alcohol,  and  just  sufficient  water  to  cause 
the  benzene  to  run  over.  The  whole  is  connected 
with  a  condenser  and  the  extraction  carried  on 
for  six  hours.  After  cooling,  a  few  c.c.  of  benzene 
from  the  extractor  are  shaken  with  water  and  a 
drop  of  ferric  chloride  solution  (1  in  1000).  If  this 
gives  no  salicylic  acid  reaction  the  whole  of  the 
benzene  is  shaken  in  a  separating  funnel  with  two 
separate  5  c.c.  of  A/10  potassium  hydroxide  and 
then  washed  with  water.  The  resulting  united 
aqueous  extracts  are  evaporated  to  dryness  and 
the  residue  transferred  by  means  of  10  c.c.  of  N/10 
hydrochloric  acid  and  20  c.c.  of  water  to  a  long- 
necked  stoppered  flask.  To  this  are  added  1  c.c.  of 
hydrochloric  acid  (sp.  gr.  1-13)  and  10 'c.c.  of  a 
solution  containing  107  grms.  of  potassium  bromate 
and  0  grms.  of  potassium  bromide  per  litre,  a  blank 
test  being  performed  at  the  same  time.  After  a 
quarter  of  an  hour  0  c.c.  of  A/2  potassium  iodide 
and  1  e.c.  of  chloroform  are  added  to  each,  and  the 
liberated  iodine  titrated  with  A/80  thiosulphate. 

— W.  G. 

Straw;  Treatment  of for  preparation  of  fodder. 

B.   Tollens.      J.    Landwirts.,    1917,   63,    219—232. 
Z.  angew.  Chem.,  191S,  31,  Ref.,  105—100. 

According  to  Lehniann  the  digestibility  of  the 
organic  matter  of  winter-sown  cereal  straw  can  be 
taken  as  42%,  and  the  different  processes  of  treat- 
ment aim  at  increasing  this  value.  Lehmann's 
piessure  method  using  a  minimum  of  soda   (2%  of 
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the  straw)  increases  the  digestibility  (o  60  62  „ 
and   the  product  can  be   fed   without   danger.     By 

.■nip loving   more   soda    (It)1;;   of    the   weight    ol    the 

straw)  the  digestibility  can  be  Increased  to  14%, 
but  the  prodocl  must  be  washed  with  water,  thus 

entailing  a  loss  of  .".0",,  of  the  original  straw.  The 
Increased  value  Of  these  products  balances  this 
loss,  hut  it  is  an  open  question  whether  the  process 
justifies  the  increased  expenditure  on  soda. 
l.chmann's  process  without  pressure,  but  using 
more  soda   (10  ,),  also  requires  that  the  material 

be    washed,    and    again   there    is  a    loss  of  organic 

matter.  This  method  increases  the  digestibility 
to  over  T0%,  ''in  requires  a  longer  time  than  the 
pressure  method.     Similar  results  were  obtained  by 

Colsmann    in  experi nts  carried  out   at  Dahlem. 

lining  closed  boilers  without  pressure  and  with 
excess  of  rods.    The  treatment  without  pressure  or 

shaking  yields  a  material  {"  Kraftstroh ")  which 
is  slid  Of  the  nature  of  straw.     By  treatment  under 

pressure  a  uniform  mass  is  obtained  which  in  the 
wet  state  can  be  ted  satisfactorily;  in  the  dry  state, 
however,  it  is  similar  to  cardboard  and  is  not  satis- 
factory to  feed.  If  the  wet"  Kraftstroh  "  is  mixed 
with  molasses,  potatoes,  or  with  products  rich  in 
nitrogen  and  dried,  a  mixture  is  obtained  which 
keeps  well,  can  bo  transported,  and  is  readily  con- 
sumed. The  treated  straw  has  a  digestibility  ex- 
ceeding that  of  meadow  hay  (00%)  and  equal  to 
that  of  clover  (70'.  1.  It  is  rich  in  carbohydrates 
but  poor  in  nitrogen,  and  would  require  supple- 
menting in  this  respect  as  a  food. — W.  G 


Straw:  Method  of  distinguishing  treated  from  raw 

and    the    determination    of    digestible    fibre. 

F.  Maeh  and  P.  Lederle.  Landw.  Versuchs- 
Btatlonen,  1917,  90,  2G9— 2S9.  Z.  angew.  Chein., 
1818,  31,  1918. 
A  method  for  distinguishing  between  raw  straw  and 
that  which  has  been  treated  with  alkali  consists  in 
determining  the  soluble  portion  of  the  crude  cellu- 
lose by  treating  the  material  with  ammoniacal 
cupric  hydroxide  and  precipitating  the  dissolved 
<vllulo.se.  etc..  with  alcohol  and  acetic  acid:  the 
Insoluble  portion  is  then  used  for  the  determina- 
tion of  the  crude  fibre. — W.   P.  S. 


Feeding  stuffs;  Influence  of  natural  and  artificial 
drying    on    the    digestibility  and    assimilation   of 

.    Voltz.     Chem.-Zeit.,  1918,  42,  147. 

Naturally  dried  fodders,  such  as  hay,  are  but 
Slightly  less  digestible  and  assimilable  than  freshly 
mown  grass,  but  artificial  drying  produces  con- 
siderable changes;  loss  of  digestibility  in  this  case 
is  due  principally  to  the  temperature  which  the 
substance  attains  during  the  process,  and  is  less 
dependent  on  the  temperature  of  the  drying 
apparatus.  The  proteins  are  most  affected,  and 
.".'  of  the  digestible  protein  may  be  lost;  carbo- 
hydrates are  less  affected   and  fats  least  of  nil 

— W.  P.  S. 

Patents. 

Vegetable-ivory  meal  and  method  of  making  same. 
It.  M.  Chapman.  Hammond,  Ind.,  Assignor  to 
R.  W.  Chapin,  Chicago.  111.,  and  G.  M.  Cbapln, 
Himmond.  U.S.  Pat.  1.200,327,  Mar.  20,  1918. 
Date  of  appl.,  Deq.  29,  1917. 

Vec.etable-ivory  material  is  heated  at  about  280°— 
320°  F.  (138°— 100°  C.)  in  a  bath  of  1  to  2%  sul- 
phuric acid  or  other  disintegrating  liquid  until  it 
Is  friable  and  is  then  reduced  to  a  porous  meal, 
which  contains  mannose.  dextrose,  and  a  fairly 
high  proportion  of  fat. — C.  A.  M. 


Foodstuffs;   Manufacture  of  [from    oil-cak<s\. 

11      Bollmann.    Hamburg,    Germany.      U.S.     l'at. 
1,260,666,   Mar.  20.    1918.    Date  of  appl.,  Jan.  ::, 

191 S. 

EXPBBSBID  oilcake  or  Other  foodstuff  is  leached  in 
a  heated  condition  with  a  solvent  composed  of 
alcohol  and  a  volatile  liquid  hydrocarbon  (benzene) 
Which  will  dissolve  fat.  so  as  to  extract  the  oil 
and  bitter  substances  and  leave  a  residue  suitable 
for  food.—  C.   A.  M 

Sterilisation   of  mill:  ami  other  albuminous  liquids. 
II.  Laesslg,  Berlin,   tier.  Pat.  301,960,  Sept.  5,  1915. 

TUB  liquid  is  healed  almost  to  the  necessary  tem- 
perature by  being  caused   to   flow  over  a  corrugaled 

surface  maintained  at  a  temperature  Insufficient 
to  cause  coagulation  of  the  albumin,  and  the  flowing 

liquid  is  raised  to  the  degree  needful  for  rapid 
sterilisation  by  radiation  from  a  heated  surface 
above.— D.  F.  T. 

Cattle  feeding  stuff;  Manufacture  of  .     Fuller- 

mittel.-u.  Celrcidehandel-A.-G.,  Halle.     Ger.  Pat. 
302,:;  12,  June  30,  1914. 

In  the  preparation  of  compressed  cakes  of  feeding 
stuffs  by  atomising  the  material  in  contact  witli 
a  spray  of  drying  oil  to  act  as  binding  materia], 
the  absorption  of  the  oil  by  the  feeding  stuff  is, 
as  far  as  possible,  restricted  to  the  surface  layer 
of  the  latter  by  mixing  with  the  feeding  stuff  an 
inert  material,  such  as  clay,  bolus,  or  the  like, 
which  has  a  greater  absorptive  power  for  the  oil, 
or  by  dissolving  in  the  oil  a  substance,  such  as 
rosin,  which  increases  its  viscosity,  or  by  using  an 
aqueous  solution  or  emulsion  of  the  oil. 

Baking  powder.    L.  Elkan  Erben,  G.m.b.H.,  Char- 
lottenburg.     Ger.   Pat.  303,058,  Feb.   11,  1910. 

A  baking  powder,  produced  by  mixing  carbonates 
with  protein  acids  such  as  casein  or  nucleic  acid, 
possesses  the  advantage  that  the  carbon  dioxide  is 
liberated  only  slowly,  and  that  the  resulting  protein 
salts  possess  agglutinating  properties. — D.  F.  T. 

Bydrogenating   resistant   [acid]  fatty  material  for 
edible  purposes.    U.S.  Pat.  1,202,911.     See  XII. 


XIXb.-WATER  PURIFICATION;    SANITATION. 

Water  analysis  in  the  field.  G.  W.  Heise  and 
A.  S.  Behrman.  Philippine  J.  Sci.,  191S,  13,  A, 
1—17. 
The  methods  are  based  on  those  of  Leighton  (U.S. 
Geo!.  Survey,  Water  Supply  Paper  (1905)  No.  151). 
Iron  is  determined  colorimetrically  with  potassium 
tbiocyanate.  Sulphates  after  precipitation  as 
barium  sulphate  and  suspended  matter  are  deter- 
mined turbidimetrically  by  measuring  the  depth 
of  turbid  liquid  in  a  tube  required  to  extinguish 
the  illumination  at  one  end  due  to  a  flash  lamp. 
Titrations  of  alkalinity,  acidity,  etc.,  are  made 
against  standard  pellets  of  reagent  in  a  glazed 
porcelain  mortar,  the  water  being  measured  in  a 
100  c.c.  graduated  cylinder.  Accuracy  to  within 
5%  Is  claimed.  Pellets  of  sodium  bisulphate  bound 
with  glucose  are  used  with  "  butter  yellow  "  as  indi- 
cator for  the  determination  of  alkali,  and  with 
plunolphthaletn  to  measure  normal  carbonates. 
Sodium  carbonate  pellets  bound  with  kaolin  are 
used  for  titrations  of  acidity,  different  Indicators 
being  used  to  distinguish  between  mineral  acids 
and  carbonic  acid.  For  chlorides,  pellets  of  silver 
nitrate  made  with  a  kaolin  binder  are  used,  and 
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potassium  ehroinate  indicator.  For  total  hardness 
determination  see  following  abstract.  Bacterio- 
logical examinations  are  made  in  apparatus 
sterilised  in  the  laboratory  and  carried  in  sealed 
tins  or  paper  envelopes.  The  whole  equipment  is 
portable  and  weighs  less  than  20  kilos. — H.  J.  H. 


Total  hardness  of  water;  Field  methods  for  deter- 
mination of .    A.  S.  Behrman.     Philippine  .1. 

Sei.,  191$,  13,  A,  21—27. 
Blacher's  method  of  titration  with  potassium 
pa  Imitate  (this  J.,  1912,  555;  1913,  158)  has  been 
adapted  to  field  conditions.  Standard  pellets  are 
made  by  neutralising  a  known  weight  of  palmitic 
acid  with  potash  in  alcoholic  solution.  The  residue 
after  evaporation  to  dryness  is  incorporated  with 
glucose  and  made  into  pills.  These  lose  strength 
on  storing,  and  require  frequent  checking  by  titra- 
tion with  calcium  sulphate  using  phenolphthalein  as 
indicator.  Water  to  be  titrated  is  rendered  just 
acid  with  sulphuric  acid,  and  carbon  dioxide  is 
removed  by  bubbling  air  through  the  liquid,  which 
is  then  neutralised  with  alcoholic  potash.  Pellets 
are  now  added  until  a  deep  red  coloration  is  pro- 
duced. An  alternative  method  is  to  crush  a  number 
of  pellets  in  a  mortar  and  add  the  neutralised  water 
from  a  graduated  cylinder  until  the  end  point  is 
reached.  The  result  may  be  cheeked  by  adding 
one  or  more  pellets  and  again  titrating  with  water 
to  the  end  point.  An  accuracy  of  about  5%  is 
claimed.— H.  J.  H. 


Activated  sludge  and  treatment  of  packing-house 
wastes.  L.  Pearse.  J.  Amer.  Leather  Chem. 
Assoc,  1918,  13,  145—159. 
The  activated  sludge  process  offers  the  best  promise 
for  the  treatment,  of  packing-house  wastes.  Exten- 
sive experiments  are  to  be  carried  out  in  Chicago. 
Besults  obtained  up  to  the  present  (compare  this 
J.,  1916,  904)  indicate  that  4—0  cub.  ft.  of  air  per 
second  per  gallon  of  sewage  is  sufficient  to  produce 
a  stable  effluent.  The  larger  quantity  is  needed  in 
winter.    Full  details  of  the  experiments  are  given. 

— F.  0.  T. 

Dust  in  mine  air;  Estimation  of  injurious by 

the  KotzC  lconimeter.  3.  Innes.  J.  Chem.  Met. 
Min.  Soc.  S.  Africa,  1918,  18,  199—200. 
The  gravimetric  results  obtained  by  the  sugar-tube 
method  hitherto  employed  are  misleading  in  the 
absence  of  efficient  means  for  eliminating  non- 
injurious  dust,  i.e.,  particles  of  greater  diameter 
than  5  microns,  since  the  weight  of  the  deposit  is 
largely  that  of  the  coarser  constituents.  In  the 
lconimeter  method  a  known  quantity  of  the  air  is 
caused  to  impinge  at  a  high  velocity  (30 — 120  metres 
per  second)  from  a  fine  nozzle  (00 — 10  mm.  in 
diameter)  on  to  the  surface  of  a  glass  slide  which 
is  thinly  coated  with  vaseline,  and  in  the  dust  spot 
so  obtained  separate  counts  are  made  of  the 
particles  of  larger  and  smaller  diameter  than 
5  microns,  the  latter  constituting  "  injurious  dust  " 
from  the  miners'  phthisis  standpoint.  The 
apparatus  consists  of  a  small  suction  pump  the 
piston  of  which  is  actuated  by  a  spiral  spring  and 
contained  in  a  cylinder  of  such  dimensions  that, 
on  release  of  the  spring  by  means  of  a  trigger, 
the  piston  displaces  exactly  5  c.c.  This  quantity 
of  air  is  drawn  rapidly  through  the  nozzle  and 
impinges  on  the  vaselined  plate  before  passing  into 
the  cylinder  The  concordance  of  the  results 
obtainable  with  the  konimeter,  and  the  misleading 
character  of  the  indications  afforded  by  the  gravi- 
metric method,  are  shown  in  micrographic  and 
other  data  relating  to  a  series  of  36  tests. 

— W.  E.  F.  P. 


"  Perocide  "  liquor  as  a  substitute  for  copper- 
lime  liquor.  O.  Appel.  Apoth.-Zelt.,  1917,  33, 
275.  Z.  angew.  Chem.,  1918,  31,  Ref.,  21. 
A  mixture  of  sulphates  of  the  rare  earths,  con- 
sisting mainly  of  cerium  and  didymium  sulphates, 
obtained  as  a  by-product  in  the  manufacture  of 
incandescence  gas  mantles,  is  sold  under  the  name 
of  "  perocide."  It  contains  at  least  45%  of  cerium 
oxide,  and  when  mixed  with  milk-of-lime  may  be 
used  for  destroying  mildew  on  vines,  scab  on  stone- 
fruit  trees,  etc.  Its  insecticidal  action  is  about 
one-half  of  that  of  mixtures  prepared  from  copper 
sulphate  and  lime. — W.  P.  S. 

Patents. 

Disinfectant.      Tetralin    G.m.b.H.,    Berlin.      Ger. 
Pat.  302,003,  May  27,  191G. 

The  or-tetrahydronaphthols  (this  J.,  1S90,  G03)  and 
their  derivatives  substituted  in  the  aromatic  nucleus 
by  nitro  groups,  mercury  salt  residues,  alkyl  groups, 
or  halogens,  possess  marked  disinfectant  power, 
greatly  in  excess  of  that  exhibited  by  the  parent 
naphthols;  they  may  be  applied  in  the  free  con- 
dition or  in  the  form  of  salts,  either  alone  or  dis- 
solved in  sulphuric  acid  or  in  aqueous  solutions  of 
alkali  salts  of  the  fatty  or  sulphonated  fatty  acids, 
with  or  without  the  additional  presence  of  form- 
aldehyde.—D.  F.  T. 

Insecticide;  Production  of  an  .     O.   Hinsberg, 

Nackenheim.     Ger.  Pat.  302,238,  Apr.  24,  1917. 
Tobacco  waste,  quassia  wood,  capsicum,    valerian, 
or  similar  material  is  subjected  to  dry  distillation, 
and  the  distillate  is  collected  in  a  suitable  solvent. 
The  solution  forms  a  basis  for  sprays. — W.  P.  S. 

Disinfectant     dressing;     Production     of     a . 

Deutsche  Desinfektionsmittelfabrik  Lipschitz  u. 
Co.,  Berlin-Wilmersdorf.  Ger.  Pat.  303,737, 
Aug.  20,   1915. 

Dry  powdered  peat  is  carefully  treated  with 
caustic  alkali  solution,  and  the  mixture  is  then 
saturated  with  chlorine  at  a  temperature  below 
90°  C.  The  dry  powdery  product  retains  most  of 
its  chlorine  even  after  long  storage,  and  is  capable 
of  absorbing  up  to  ten  times  its  own  weight  of 
liquids;  it  is  therefore  of  value  as  a  dressing,  par- 
ticularly for  suppurating  wounds. — D.   F.  T. 

Disinfectants    containing    halogenated    phenols   or 

phenolic  salts;  Production  of .    Carbolsiiure- 

Fabrik  G.m.b.H.,  Ladenburg.  Ger.  Pat.  303.73S, 
July  13,  1915. 

Salts  of  phenol  with  the  alkali  or  alkaline-earth 
metals  are  mixed  with  hypohalogenites  of  the  alkali 
or  alkaline-earth  metals  in  the  absence  of  a  sol- 
vent. Calcium  phenoxide  and  bleaching  powder  in 
this  way  yield  the  calcium  salt  of  mono-,  di-,  or  tri- 
chlorophenol,  and  the  product  possesses  the  advan- 
tage that  it  can  be  sprinkled. — D.  F.  T. 

N it ro-com pounds  of  phenols;  Non-explosive  disin- 
fectants     and      preservatives      containing  . 

Chem.  Fabr.  Florsheim  H.  Noerdlinger.  Ger. 
Pat.  304.P27,  Feb.  20,  1914. 
The  disinfecting  and  preserving  properties  of  the 
alkali  salts  obtained  by  dissolving  in  alkali  solution 
the  product  obtained  by  passing  air,  oxygen,  or 
ozonised  air  through  heated  wood-tar  (Ger.  Pat. 
163.44G  and  Eng.  Pat.  8590a  of  1905;  this  J.,  1906, 
307,  529),  are  increased  by  admixture  of  nitro-com- 
pounds  of  phenols.  The  concentrated  mixtures  so 
obtained  may  be  reduced  to  a  fine  dry  powder  by 
heating  on  a  water-bath,  and,  in  some  cases,  at 
reduced  pressure. — B.  V.  S. 
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Preparation    of    a     derivative     of    heramethylenc- 
t.tramine.     Q«r.  Pat.  808,400.     Sea  XX. 


XX.-ORGANIC  PRODUCTS;  MEDICINAL 
SUBSTANCES;  ESSENTIAL   OILS. 

Peppermint  oil;  Japanese .     H.  Wnlbaum.     J. 

prakt.   Chem.,    1917,   96,   2I.VLTi(l. 

Thi  fraction  of  Japanese  peppermint  oil  of  b.pt. 
260°-810oC.,  sp.  gr.  at  \'<  0.  0-9490,  consists  largely 
of    '-hexen-1-yl  phenylaeetate 

(II  (C.H  1-CO.CH.CHiOH  :('M  (II.  CH«, 
which  when  prepared  In  a  pure  condition  Is  a  liiiuld 
oi  onion-like  odour,  li.pt.  185°-136°C.  nt  4  mm., 
290  C.  at  7ii0  nun.;  sp.  gr.  at  1B°0.  1000;  a,,'1  - 
1  I'.MO.  Several  other  synthetic  esters  of  the 
ilcohol  are  described.  The  Isomeric  '-alcohol  has 
already  been  detected  together  with  Its  correspond- 
ing aldehyde  in  the  green  leaves  nf  numerous  plants 
(Curtlus  and  Franzon.  this. I..  1912,  70S,  068;  1814, 
1026).    (See  also  3.  Chem.  Soc,  June,  1918.) 

— D.  F.  T. 

Determination    of  luetic  anhydride   in   lactic  acid. 
Thompson  and  Suzuki.     See  XV. 

Hstimation  of  iron   in    lactic   acid.      Harvey.     See 
XV. 

Patents. 

Salicylic  acid;  Manufacture  of .     M.  Theodor, 

London.  Eng.  Pat.  115,060,  Apr.  24,  1917.  (Appl. 
No.  5755  of  1917.) 
Cbudc  salicylic  acid  is  dried,  preferably  under 
vacuum,  and  heated  to  about  170°  C.  The  melted 
ncid  Is  kept  In  thorough  agitation  by  means  of  a 
stirrer,  and  a  current  of  dry  air,  or  other  gas 
which  does  not  act  on  the  acid,  previously  heated 
to  about  the  same  temperature,  is  blown  through 
the  mass.  The  gas  containing  the  volatilised  sali- 
cylic acid  is  then  passed  through  a  condenser,  or 
series  of  condensers,  maintained  at  suitable  tem- 
peratures, e.g.,  a  series  of  three  may  be  used,  the 
tirst  at  130°  C.  the  second  at  9."i°  ('.,  and  the  third 
at  40°  C.  On  leaving  the  last  of  these,  the  gas  is 
paSBed  through  a  trap  or  filter  to  retain  any 
crystals  not  previously  deposited.  Any  impurities 
present  in  the  crude  acid  which  may  lie  volatilised, 
e.g.,  phenol,  etc..  remain  in  the  gas  as  vapour  after 
passing   through  the  apparatus. — L.  A.  0. 

Carbon    tetrachloride;  Process  of  separating  ■ 

from  other  compounds.  Process  of  making  carbon 
tetrachloride  from  carbon  bisulphide  lied  chlorine. 
<i.  Raillio.  Assignor  to  Isco  Chemical  Co..  Niagara 
Falls.  N.Y.  U.S.  Tats.  < O  1,200,021  and  (it) 
1,260,022,  Mar.  26,  1918.  Date  of  appl.,  Apr.  30, 
1!I17. 

(a)  A  MixTiiu:  of  carbon    tetrachloride,    sulphur 

monochloride.  and  carbon  bisulphide  is  treated  with 
sufficient  tin  to  decompose  all  the  sulphur  mono- 
chloride  into  free  sulphur  and  stannic  chloride. 
The  sulphur  is  separated,  and  sufficient  water  added 
to  hydrate  the  stannic  chloride.  The  carbon  tetra- 
chloride Is  then  separated  from  the  mixture  by  dis- 
tillation. (B)  Carbon  bisulphide  containing  free 
sulphur  is  treated  with  an  excess  of  chlorine  in 
the  presence  of  a  catalyst,  carbon  tetrachloride  ami 
sulphur  diehloride  being  formed.  On  the  addition 
of  a  further  quantity  of  carbon  bisulphide  to  the 
mixture,  this  is  converted  Into  carbon  tetrachloride, 
and  sulphur  monochloride  is  produced.  The  con- 
stituents of  the  mixture  are  then  separated  as 
described  above,  the  sulphur  monochloride  con- 
verted Into  sulphur  diehloride  by  treatment  with 
chlorine,  and  this  used  for  the  production  of  more 
carbon  tetrachloride.— L.  A.  C. 


Organic    condensation   products;    Process  for   the 

synthesis  of  .     II.  Hibbert,  Assignor  to  E.  I. 

du  Pont  de  Nemours  Powder  Co.,  Wilmington, 
Del.  U.S.  Pat.  1,261,811,  Apr.  9,  191X.  Hate 
of  appl.,  Nov.  2S,  1913. 

An  organic  compound  containing  a  carbon  atom  and 
an  oxygen  atom  united  by  a  double  bond  (e.g.,  an 
aldehyde)  Is  heated  with  an  alkali  metal  i<  .</.. 
sodium)  in  the  presence  of  an  anhydrous  liquid 
organic  compound  capable  of  forming  a  salt  with 
the  alkali  metal.— I,.   A.  C. 

Chlorinated    hydrocarbons:    Manufacture    of    

[from   natural    gas).      .1.    It.    Garner  and    H.    D. 

Clayton,     Pittsburgh,     Pa.,    Assignors    to    Metals 

Research   Co.,    New   York.     U.S.   Tat.  1,202, 7d9, 

Apr.  16,  1918.     Dale  of  appl..  .Tune  l'.'!,  1910. 

Hydrocarbons  (natural  gasi  and  chlorine  are  mixed 

in  a  body  of  charcoal  at  a   low   temperature,  and 

then  passed  through  a  body  of  charcoal  heated  to 

about   300°  C.     The   Chlorinated   hydrocarbons  are 

condensed,  and   I  lie  hydrogen  chloride  absorbed  In 

water.— -L.  A.  0. 

p-Aminophenol;    Therapeutically   valuable    deriva- 
tives of .    M.  Hartmann,  Assignor  to  Society 

of  Chemical  Industry  in  Pasle,  Switzerland.  U.S. 
Pat.  1,203,238,  Apr.  10,  191S.  Hate  of  appl.. 
June  29,  1917. 

Acvi.  derivatives  of  p-aniinophenol  allyl  ether,  e.g., 
p-acetamlnophenyl  allyl  ether  (leaflets,  m.  pt. 
94°  C),  which  are  crystalline  substances,  fairly 
soluble  in  water  and  readily  soluble  in  alcohol, 
ether,  and  other  organic  solvents,  possess  narcotic, 
sedative,  and  anti-neuralgic  properties. — D.  P.  T. 

Mercury  suecinimide;  Production  of  derivatives  of 

easily    soluble    in     water.      A.     Bernard 

Nachfolger-Einhornapotheke,  Iierlln.  Ger.  Pat. 
302,156,   Sep.   1G,   1910. 

Molecular  proportions  of  an  alkali  salt  of  mono- 
methylarsinic  acid  and  mercury  suecinimide  are 
n  ixed  in  aqueous  solution  with  the  formation  of  a 
double  compound  which  may  be  isolated  by  crystal- 
lisation or  evaporation  preferably  under  reduced 
piessure.  The  compounds  obtained  in  this  way  will 
yield  8%  solutions  in  water,  and  3 — 4%  solutions, 
which  contain  more  than  001  grm.  of  mercury  per 
c.c,  can  be  injected  subcutaneously  without  causing 
the  irritation  commonly  observed  with  mercury 
salts,  but  yet  exerting  a  rapid  therapeutic  action. 
The  double  salts  in  question  are  insoluble  In  the 
common  organic  solvents  and  are  decomposed  by 
mineral  acids. — I").  F.  T. 

Lipoid,  nitrogenous  compound;  Production  of  a 

from  yeast.  Cos.  fur  Chem.  Ind.  in  Basel.  Ger. 
Pat.  ::02.L'2!»,  Jan.  25,  1916.  Under  Int.  Conv., 
Dee.  19,  1914. 
After  removing  the  solvent  from  the  alcoholic 
extract  of  yeast  by  adding  water  and  distilling 
under  reduced  pressure,  the  resulting  emulsion  is 
shaken  with  ether;  the  ethereal  solution  is  then 
treated  with  acetone,  when  the  fats,  cholesterol, 
and  ethereal  oils  remain  in  solution,  whilst  a  sub- 
stance is  precipitated  capable  of  coagulating  blood: 
the  precipitate  is  again  extracted  with  ether  and 
the  ethereal  solution  evaporated  to  dryness  under 
reduced  pressure. — D.  F.  T. 

Digestive  preparation  enriched  in  erepsin;  Produc- 
tion  of  a  .     F.   W.  Ilopmann,  Cologne.     Ger. 

Pat.  302,291,   .Mar.  27,  1915. 
Crude  erepsin    prepared   In    the  ordinary   way  by 
precipitator!    with    calcium    salts    is    dried    and 
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powdered,  and  then  treated  repeatedly  with  ex- 
tiacts  of  erepsin  from  the  intestinal  membrane. 
The  final  product  is  a  stable  white  powder  which 
yields  erepsin  to  dilute  hydrochloric  acid;  this 
solution  has  the  power  of  effecting  the  rapid  and 
complete  hydrolysis  of  peptone  in  neutral  or  feebly 
alkaline  so'lution.— D.  F.  T. 

Tropic  acid;  Preparation    of  .    Chem.    TVerke 

Grenzach  A.-G.,  Grenzach.  Ger.  Pat.  302,737, 
May  is,  1916. 
Optically  inactive  tropic  acid,  identical  with  the 
product  obtained  from  atropine  and  suitable  for  the 
manufacture  of  pharmaceutical  preparations,  is 
prepared  by  hydrolysis  of  its  ester,  which  is  formed 
by  the  reduction  of  ethyl  oxymethylenephenyl- 
aeetate.— D.  F.  T. 


Proteins;  Preparation  of  compounds  of  with 

the  heavy  metals.  K.  Kottmann,  Berne,  Switzer- 
land. Ger.  Pat.  302,911,  June  9,  1916.  Addition 
to  Ger.  Pat.  300,513. 
Protein  substances  from  animal  organs  and  tissues 
which  have  been  freed  from  soluble  degradation 
products  so  that  they  no  longer  give  the  ninhydrin 
reaction,  are  treated  with  compounds  of  the  heavy 
metals  or  with  the  heavy  metals  in  a  colloidal 
form.  The  products  are  especially  suited  to  thera- 
peutic application  and  do  not  produce  undesirable 
side-effects  as  do  similar  substances  prepared  from 
protein  which  has  not  been  purified.  The  metal  is 
present  in  them  in  the  non-ionised  condition,  but 
can  be  liberated  by  the  action  of  enzymes  capable 
of  hydrolysing  the  protein  matter.— D.  F.  T. 


Ethanoltrialkylarsnnium     hydroxides     and      their 

salts;     Preparation     of     .      Chem.     Werke 

Grenzach  A.-G.,  Grenzach.  Ger.  Pat.  303,032, 
Jan.  25,  19Ki. 
Whereas  the  hydrolysis  of  w-bromoethyltriethyl- 
arsonium  bromide  CH=Br.CH2.As(C=H5)aP.r  by 
silver  oxide  is  known  to  cause  concurrent  elimina- 
tion of  hydrogen  bromide  with  formation  of 
vinyltriethylarsonium  hydroxide,  the  same  salt  on 
treatment  with  water  at  higher  temperatures  yields 
elhanoltrialkvlarsonium  hvdroxide 

CH2(OH).CH2.As(C=H5)3.OH, 
possessing  valuable  therapeutic  properties. 

— D.  F.  T. 


Ricinostearolic  acid;   Preparation  of  a  crystalline 

ester  of  the  di-iodide  of .    J.  D.  Riedel  Akt.- 

Ges.,    Berlin-Britz.    Ger.  Pat.    303,052,   Mar.   14, 
1914. 

The  di-iodide  of  ricinostearolic  acid  may  be  con- 
verted into  its  ethyl  ester,  or  ethyl  ricino- 
stearolate  may  be  caused  to  form  the  additive 
compound  with  iodine,  the  resulting  product,  as 
compared  with  the  methyl  ester,  being  unexpectedly 
crystalline. — D.  F.  T. 


Hexamethylenetetramine  ;  Preparation  of  a  deriva- 
tive of .    L.  Egger,  Buda  Pesth.    Ger.   Pat. 

303,450,  Jan.  23,  1915.     Under  Int.  Conv.,  Jan.  31, 
1914. 

Hexamethylenetetramixf.  and  a  molecular  propor- 
tion of  acetylsalicylic  acid  are  ground  with  a 
quantity  of  alcohol  insufficient  to  dissolve  the 
former  by  itself,  until  complete  dissolution  is 
effected,  and  the  hexamethylene-tetramine  acetyl- 
salicylate  is  allowed  to  crystallise.  The  product 
shows  a  greater  bactericidal  power  than  the  corre- 
sponding non-aeetylated  compound. — D.  F.  T. 


Camphor;     Preparation     of     emulsions     of     . 

Saceharin-Fabrik  A.-G.   vorm.  Fahlberg,   List   & 
Co.,  Magdeburg.    Ger.  Pat.  303,537,  June  29,  1913. 

By  dissolving  camphor  in  a  small  quantity  of  ether 
or  methyl  alcohol  and  treating  the  solution  with 
water  in  the  presence  of  lipoids  such  as  blood 
alcohols,  lecithin,  or  oxycholesterol,  permanent 
emulsions  can  be  obtained  containing  5%  of 
camphor,  which  are  without  harmful  action  on  the 
blood  and  can  therefore  be  injected  intravenously. 

— D.  F.  T. 

Lithium  acetylsalicylate;  Preparation   of  compact, 

friable    tablets   of  .    J.  A.    TVulfing,   Berlin. 

Ger.  Pat.  304,574,  Jan.  12,  1917. 

The  tablets  consist  of  a  mixture  of  lithium  acetyl- 
salicylate  with  an  alkali  carbonate,  particularly 
sodium  bicarbonate.  The  addition  of  5j6  of  the 
alkali  carbonate  is  sufficient  to  form  tablets  which 
do  not  harden  and  which  even  after  keeping  for  a 
month  remain  readily  soluble  in  water. — L.  A.  C. 

[Dicresyl    carbonate.]      Substitute   for  lubricating 
oH  and  glycerin.    Ger.  Pat.  302,301.     See  IIa. 


XXI.-PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Development  of  the  image  in  a  dry  plate  negative; 

ileehanism  of  .     F.  W.  T.  Krohn.     Phot.   J., 

1918,  58,  179—194. 

A  description  is  given  of  the  appearance  of  cross- 
sections  of  developed  film  over  a  very  wide  range  of 
exposure.  If  a  film  is  exposed  until  a  visible  image 
is  formed,  so  that  reversal  would  show  on  develop- 
ment, and  is  then  fixed  without  development,  a  red 
image  is  left  which  has  the  appearance  under  the 
microscope  of  shells  of  light-reduced  silver.  It  is 
suggested  that  these  shells,  probably  along  with 
surrounding  films  of  gelatin  halide,  act  as  protec- 
tive coverings  for  the  silver  halide  grains  and  so 
retard  development.  The  inertia  of  a  plate  is  found 
to  vary  according  to  the  development  it  receives, 
being  a  maximum  at  about  y  =  0'S.  In  an  example 
given  the  inertia  was  0'22  at  y  =  0'295,  time  of 
development  =  J  ruin..  019  at  y  =  0'S,  time  =  2  mins., 
and  0-30  at  y  =  2-7,  time  =  12  mins. ;  taking  y  =  0-8  to 
y  =  1-4  as  the  range  of  normally  useful  development 
factors,  the  variation  of  the  inertia  value  from  the 
value  at  y  =  l  is  on  the  average  —13%  on  one  side 
and  +26%  on  the  other.  Constancy  of  inertia  over  a 
fairly  wide  range  of  y  values  was  found  generally 
only  with  an  easy  tendency  to  fog.  The  author  hns 
observed  that  low  densities  develop  to  their  maxi- 
mum more  quickly  than  high  densities,  and  it  is 
suggested  that  the  change  of  inertia  may  be  due 
to  this.  The  variation  of  plate  curves  with 
strength  of  developer  was  also  examined  and  a 
developer  half  the  strength  of  that  originally  recom- 
mended by  Hurter  and  Driffield  (this  J.,  1S90,  455; 
1896.  100)  was  found  to  give  a  longer  straight  line 
portion  in  the  curve  and  a  lower  inertia  than 
either  stronger  or  weaker  developers.  The  addi- 
tion of  increasing  quantities  of  bromide  to  the 
developer  was  found  to  give  an  increasingly  lower 
rate  of  development,  higher  inertia,  and  somewhat 
longer  range. — B.  V.  S. 

[Colour-]  sensitising  [photographic  plates];  A  new 

method  of .    E.  Kijnig.    Phot.  Rundsch..  1917, 

5*.  257— 25S.  Z.  angew.  Chem.,  1918,  31,  Ref.,  102. 
Plates  are  not  sensitised  by  bathing  in  a  pure 
alcoholic  dye-solution,  but  may  be  sensitised  if  the 
alcoholic  dye-bath  is  followed  by  a  water  bath. 

— B.  V.  S. 
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Odour-atmatttne      tatfted      pAotooropMo     plates. 

Lttppo-Cramer.    Phot  [nd.,  191T,  DOT.    Z.  angew. 

chem..  1818,  31,  Kef.,  102. 
Colour  sensitising  of  photographic  plates  by  bath- 
lug  as  compared  witli  Che  Introduction  of  dyes  Into 
the  emulsion  confers  greater  sensitiveness  with, 
however,  loss  of  keeping  quality.  The  latter  may  be 
increased  at  the  expense  of  the  former  by  intro- 
ducing some  potassium  bromide  Into  the  dye-bath. 

— B.  V.  S. 

Patents. 

Photographic  ptoturea  an   aUver  mirror 8;  Prooess 

for  the  production  of  .    J.  Kiedler,  Berlin- 

stogiitz.    Ger.  Pat  801,929,  Sept.  12,  1010. 
A  silvi:kkd  glass  plate  is  coated  with  a  Ughl  sensi- 
tive 01m  such  as  caoutchouc  and  asphalt  exposed 
under   a    line    or  half-tone   negative,    developed   in 
acetone  or  the  like,  etched  through  to  the  glass 

With    any    suitable   solvent    of    the    silver    lihn   and 
then  coated  With  a  coloured  backing  as  desired. 

— B.  V.  S. 

Posit  in  s;  Process  for  the  photographic  preparation 

of  from   positives.     K.  Kogol,   Beuron.     Ger. 

Pat  302,780,  Nov.  10,  l'.ili;. 
The  printing  Blm  contains  a  light-sensitive  diazo 
compound  which  can  be  developed  by  amines  or 
phenols  to  a  stable  azo  dye,  but  loses  this  pro- 
petty  on  exposure  to  light.  Where  the  effect  of 
exposure  is  not  visible  a  print-out  image  may  be 
obtained  by  the  addition  of  a  suitable  bleach-out 
dye.  If  a  suitable  de-sonsitiser  or  fixing  bath  he 
employed,  this  dve  helps  to  strengthen  the  picture. 

— B.  V.  S. 

[Palladium]    toning    of   silver   ohloride    emulsion 

papers;  Process  tor  .      Kraft  und  Steude] 

Fabr.  phot.  Papiere,  G.m.b.H.,  Dresden.  Ger. 
Pat.  302,817,  Oct.  3,  1910. 
Tin:  toning  bath  contains  at  least  03%  of  concen- 
trated hydrochloric  acid  and  1%  of  alum,  e.g., 
potassium  chloro-palladite,  1  grm.,  hydrochloric 
acid  1 :  5,  15  c.c,  alum,  15  grins.,  and  water  up  to 
1500  c.c.  The  hydrochloric  acid  prevents  the  for- 
mation of  yellow  stains  in  the  gelatin  film  and  the 
paper  b\  precipitation  of  palladium  hydroxide,  and 
the  formation  of  an  opalescent  fog  esiiecially  in 
the  shadows;  the  alum  prevents  softening  of  the 
gelatin,  and,  not  being  completely  removed  by 
washing,  is  effective  also  in  the  fixing  bath.  There 
must  be  at  least  10  mins.  washing  between  the 
toning  bath  and  the  fixing  bath,  which  latter  is  a 
solution  of  ammonia,  e.g.,  about  30  c.c.  of  concen- 
trated ammonia  per  litre.— B.  V.  S. 


Development  films  free  from  stick-marks;  Prepara- 
tion of  .    Chem.  Pabr.  auf  Action  vorm.  R. 

Scherlng.    Ger.     Pat.    ::t»."'..i44,    Nov.    29,    1913. 
Addition  to  tier.  Pat.  295,502  (this  J.,  1017,  307). 

To  prevent  stick-marks  on  development  papers,  etc., 
with  baryta-coated  supports,  albumin  is  added  to 
the  baryta  mixture. — 15.   V.   S. 


Photographic    prints    in    colours;    Paper    for    pro- 

during  .    .1.  E.  Thornton,  London.  Assignor 

to  3.  O.  O'Brien.  Manchester.  t!.S.  Pat. 
1,263,962,  Apr.  23.  1918.  Date  of  appl.',  May  -J  I. 
11115. 

See  Bug.  l'at.  13,711  of  1014;  this  J.,  1015,  Sis. 


Photometry   and    apparatus    therefor.     Eng.    I'at. 
112,014.    See  xxin. 


XXUI.-ANALYSIS. 

Tiiermocoupii  s;  Standardisation  of  base-metal . 

P.  D.  Poote,  T.  U.  Harrison,  and  0.  0    Kairchild. 

Met.  and  Chem.  Bng.,  1918,  18,  408— ' 408. 

Tin;  rapid  method  of  calibrating  base-metal  collides 
by  placing  the  hot  junctions  of  the  couples,  together 
with  the  hot  junction  of  a  standard  couple,  close 
together  In  a  suitable  furnace  and  comparing  the 
e.m.fs.  developed,  though  suitable  for  many  Indus- 
trial purposes,  is  liable  to  Inaccuracy  owing  to  the 
difficulty  of  obtaining  an  even  distribution  of 
temperature  in  the  furnace.  A  more  satisfactory 
method  consists  of  Immersing  the  hot  Junctions, 
suitably  insulated,  in  a  bath  of  molten  tin,  and 
comparing  the  readings  at  various  temperatures. 
With  this  type  of  bath  a  range  of  300°  C.  to 
1000°  C.  may  be  obtained.  The  galvanometer 
resistance  should  be  at  least  300  ohms,  otherwise 
change  In  the  resistance  of  the  circuit  will  have  an 
appreciable  effect  upon  the  accuracy  of  the  results. 
Should  a  low-resistance  galvanometer  have  to  be 
used,  the  resistance  of  the  remainder  of  the  circuit, 
i.e.,  the  couple  and  connections,  should  be  fre- 
quently checked  and  changes  allowed  for.  In 
reading  furnace  temperatures  it  is  essential  (hat 
the  depth  of  immersion  of  the  couple  should  be 
sufficient  to  tender  negligible  any  error  caused  by 
the  conduction  of  heat  from  the  region  of  the  hot 
junction  by  the  protecting  sheath  of  the  couple. 
If  the  temperature  gradient  of  the  interior  of  the 
sheath  is  found  to  be  small  at  the  closed  end  this 
eiror  may  be  neglected.  It  is  essential  that  the 
cold  junction  temperature  should  be  kept  constant. 
which  may  be  done  by  means  of  a  water  jacket  or 
other  device  Hot  junctions  may  be  made  by 
fusing  the  ends  of  the  two  wires  together,  using 
borax  as  a  flux.  Afterwards  the  joint,  whilst  still 
hot,  is  dipped  in  water  to  remove  borax. 

— n.  j.  h. 

Extraction     apparatus;     Latviratory    .     C.     G. 

Schwalbe    and     W.     Schulz.    Chem.-Zeit,    1918, 
42,  194. 

A  modification  of  the  Besson  extractor  (Chem.- 
-Zeit.,  1915,  40,  8G0)  in  which  no  corks  are  employed 
and  larger  quantities  (4— fi  litres)  of  material  may 
be  extracted.  The  apparatus  consists  of  a  cylinder 
of  tinplate,  e,  in  the  upper  part  of  which  is  fitted  a 
wire  ring  which  carries  a  fine  cotton  bag  holding 
the  material   to  be  extracted.     Above  this  bag  is 


fitted  a  cylindrical  condenser,  k,  through  which  a 
stream  of  water  flows.  The  apparatus  is  heated  in 
a  water-bath,  w.  All  gas-  and  water-connections 
are  made  of  metal  so  as  to  ensure  the  safety  of  the 
apparatus.     (See  also  J.  Chem.  Soc,  July,  1918.) 

—A.  B.  S. 
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Potassium;  Light  filters  for  the  detection  of . 

A.  Herzog.  Chem.-Zeit,  1918,  42,  145. 
Glass  plates  coated  with  gelatin  coloured  by  certain 
dyes  may  be  used  in  the  flame  test  for  potassium. 
The  most  suitable  screen  is  one  having  a  coating 
containing  39  grms.  of  Patent  Blue  and  25  grms. 
of  Tartrazine  per  sq.  metre  of  glass.  Viewed 
through  this  screen  the  potassium  flame  appears 
bright  red  fringed  with  yellowish-green.  The 
rubidium  flame  is  like  the  potassium  flame,  but  this 
is  the  only  element  which  cannot  be  distinguished 
from  potassium  by  means  of  the  screen.  Violet  and 
green  dyes  may  be  used  in  making  the  screen,  but 
the  combination  meutioned  above  will  be  found  to 
be  the  most  useful.— W.  P.  S. 

Gravimetric   analysis;  Time   as  a  factor   in . 

Precipitation  of  barium  sulphate.  Z.  Karao- 
glanow.  Z.  anal.  Chem.,  1918,  57,  77—98. 
The  rate  at  which  barium  chloride  solution  is 
added  has  a  considerable  effect  on  the  precipitation 
of  barium  sulphate;  to  obtain  correct  results  the 
addition  should  be  made  gradually  over  a  period 
of  not  less  than  1-5  min.  The  precipitation  is  also 
affected  by  the  concentration  of  the  solution,  but 
not  by  temperature.  (Sec  also  J.  Chem.  Soc,  July, 
1918.)— W.  P.  S. 

Phosphoric  acid;  Precipitation  of  in  the  form 

of   ammonium   phosphomolybdate.       J.    Clarens. 
Bull.  Soc.  Chim.,  1918,  33,  140—159. 
A    more     detailed    discussion     of    work    already 
published.     (Compare  J.   Chem.   Soc,  April,  1918.) 

— W.  G. 

Phosphoric     anhydride;    Estimation     of    as 

ammonium  phosphomolybdate.  J.  Clarens.  Bull. 
Soc.  Chim.,  1918,  33,  159—103. 
The  phosphoric  anhydride  is  precipitated  as 
ammonium  phosphomolybdate,  100  c.c.  of 
ammonium  molvbdate  solution  containing  15—20 
grms.  of  ammonium  nitrate,  being  used  for  a 
quantity  of  solution  containing  01  grm.  YiOs.  The 
precipitate  is  washed  with  distilled  water  and  the 
nitrogen  in  it  liberated  by  sodium  hypobromite  and 
measured  in  a  nitrometer.  Under  the  above  con- 
ditions the  nitrogen  and  PzOs  are  present  in  the 
precipitate  in  the  proportions  requisite  to  form 
tri-ammonium  phosphate.  The  method  is  not 
satisfactory  for  the  estimation  of  phosphoric  acid 
in  the  presence  of  sulphuric  acid.— W.  G. 

Silver  nitrate;  Iodine  titration  of with  pallad- 

ous  nitrate  as  indicator.  L.  Scheider.  J. 
Amer.  Chem.  Soc,  1918,  40,  5S3— 593. 
The  Volhard  method  for  the  volumetric  estimation 
of  silver  is  interfered  with  by  the  presence  of 
certain  metals  and  loses  its  sensitiveness  for  very 
dilute  solutions.  Silver  solutions  may,  however,  be 
titrated  with  iodide  in  the  presence  of  such  metals, 
and  in  very  dilute  solution,  by  the  use  of  palladous 
nitrate  as  indicator.  The  indicator  solution  is  pre- 
pared by  dissolving  006%  of  palladous  nitrate  in 
l(i%  nitric  acid;  it  is  advisable  to  use  a  protective 
colloid  along  with  the  indicator  to  prevent  the 
occlusion  of  potassium  iodide  or  silver  nitrate.  For 
this  purpose  a  5%  solution  of  gum  arabic  is  most 
advantageous.  The  indicator  is  converted  by  the 
first  excess  of  iodide  into  palladous  iodide  which 
gives  the  solution  a  reddish  colour:  this  action  is 
sensitive  to  1  part  in  500,000.  The  method  is  further 
to  be  recommended  on  account  of  the  accuracy  and 
easy  reproducibility  with  both  .N/10  and  tf/1000 
solutions.  The  author  discusses  at  some  length  the 
possible  errors  of  the  method,  and  gives  full  details 


of  the  procedure  to  be  adopted  for  V/10  and  Jf/1000 
solutions.— J.  F.  S. 

head;     Volumetric      determination      of    by 

ammonium  molybdate.  Lindt.  Z.  anal.  Chem., 
1918,  57,  71—76. 
An  excess  of  ammonium  acetate  should  be  avoided 
in  dissolving  the  lead  sulphate  in  this  method  (see 
Sacher,  this  J.,  1910,  47).  The  ammonium  acetate 
solution  used  may  be  prepared  by  adding  50%  acetic 
acid  to  25%  (by  weight)  ammonia  until  the,  mixture 
is  slightly  acid  to  litmus  paper.  Correct  results 
are  obtained  when  just  sufficient  of  this  solution  is 
employed  to  dissolve  the  lead  sulphate;  otherwise, 
the  results  are  too  high.  (See  also  J.  Chem.  Soc, 
July,  1918.)— W.  P.  S. 

Thorium   and    zirconium;    Colour  reaction  of  

with  piirogallol-aldehyde.      H.    Kaserer.    Chem.- 
Zeit.,  1918,  42,  170—171. 

Ox  the  addition  of  pyrogallol-aldehyde  to  solutions 
of  thorium  and  zirconium  compounds  a  yellow 
coloration  is  produced,  and,  on  standing,  or  imme- 
diately on  boiling  or  on  addition  of  hydrogen 
peroxide,  a  dirty  yellow  precipitate  and  colourless 
solution.  With  cerous  compounds  a  brownish- 
vellow  colour  is  produced  but  no  precipitate,  even 
on  boiling.  On  the  addition  of  nitric,  sulphuric,  or 
hydrochloric  acid  the  colour  is  discharged.  The 
reagent  is  prepared  by  condensing  a  solution  of 
38  grms.  of  pyrogallol  and  363  grms.  of  formanilide 
in  anhydrous  ether  with  15-2  grms.  of  phosphorus 
oxychloride  and  filtering  after  12  hours.  The 
residue  is  recrystallised  from  alcohol,  to  which 
sodium  chloride  is  added,  and  the  crystals  are 
suspended  in  hot  caustic  soda  through  which  a 
current  of  hydrogen  is  passed.  The  liquid  is 
acidulated,  the  aldehyde  extracted  with  ether,  and 
purified  by  means  of  its  bisulphite  compound.  (See 
also  J.  C'hern.  Soc,  July,  1918.)— A.  B.  S. 


Distinction  between  different  abrasives  and  detec- 
tion of  carborundum  in  them.    Peters.    See  VIII. 

Chemical  and  mechanical-technical  examination  of 
rubber.    Fol.    -See  XIV. 

Estimation  of  the  content  of  unsaponiftablc  resins  in 
various  hinds  of  rubber.    Dekker.     See  XIV. 

Estimation   of  resin   and  impurity  in    balata  and 
gutta-percha.    Dekker.    See  XIV. 


Detection  of  tannins  by  the  formaldehyde  precipita- 
tion method.    Lauffmann.    See  XV. 


Critical  examination  of  tanning  materials,  extracts, 
chrome  liquors,  and  leather.   Lauffmann.   See  XV. 

Estimation  of  chromium  in  chrome  salts,  liquors, 
leather  ashes,  and  residues.  Schorlemmer. 
See  XV. 

Analysis  of  vegetable  sole  leather.    See  XV. 

Sodium  sulphate  in  leather.    Mann.     See  XV. 

Extractor    for    wafer  soluble    matter    in    leather. 
Balderston  and  Alsop.    See  XV. 

Determination  of  fat  in  leather.     Wilson  and  Kern. 
See  XV. 
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/),  ti  i  initiation  of]  moisture  in  leather.     Wilkinson. 

fta   XV. 

Determination  of  lactic  anhydride  in  lactic  acid. 

Thompson  and  Suzuki     See  XV. 

Bttimation  of  Iron  in  tactic  n<  td.    Harvey.    See  x\'. 

Seutral    and    mitt    polarisation     of    linasscs    from 

owl  molasaet.    Pellet,    See  XvII. 

It,  termination  of  furfuroids  (furfurosans)  in  pro- 
ducts of  beet  sugar  factories,    (iiik-t.    See  xvn. 

Influence  of  paraffin  on  the  Ocrttcr  method  for  the 
dt termination  of  fat  in  milk.     Reiss.     See  XIXa. 

H<  termination  of  fatty  acids  in  butter  fat.    Holland 
and  Buckley.     See  XIXa. 

Estimation  of  salicylic  acid  in  foods.    Steeubergen. 
See  XIXa. 

Method  of  distimjuishimi  treated  from  raw  straw 
and  determination  of  ditjestiblc  fibre.  Mach  and 
Ledcrle.    See  XIXa. 

Water  analysis  in  the  fichl.     Heiae  and  Behrnian. 
See  XIXb. 

field  methods  for  determination  of  total  hardness 
in  water.    Behrnian.     See  XIXb. 


Estimation  of  injurious  dust  in  mine  air  by    the 
Kotzi!  konimrtcr.    Innes.     See  XIXn. 

Patent. 

i'hotonietry  and  apparatus  therefor.  Siemens  und 
Halake  Akt.-Ges.,  Sieinensstadt,  Germany.  Eng. 
Pat  112,<il4,  Sept.  29,  1917.  (Appl.  No.  14,090 
of  1917.)     Under  Int.  Conv.,  Jan.  12,  1917. 

Tin  apparatus  is  designed  to  allow  alteration  of 
colour  of  the  standard  light  source  without  any 
alteration  in  its  brilliancy,  so  that  the  determina- 
tion of  the  luminosity  of  coloured  light  sources  may 
be  easily  carried  out.  In  the  more  general  form  tbe 
.standard  light  is  enclosed  In  a  box  with  a  rect- 
angular owning  containing  three  adjacent  colour 
screens,  red,  green,  and  blue,  of  equal  size  and 
luminosity;  in  front  of  this  opening  are  two  adjust- 
able shutters,  each  equal  in  width  to  that  of  one 
colour-screen,  so  that  two  thirds  of  the  light  passed 
by  the  composite  screen  Is  cut  off,  but  the  light 
passed  may  contain  any  desired  proportions  of  the 
three  colours.  In  another  form  the  three  colour 
screens  are  arranged  on  the  sides  of  a  triangle,  and 
a  single  shutter  of  special  shape  and  adjustable  In 
two  directions  is  used.  For  some  special  purposes, 
especially  where  a  number  of  lights  differing  only 
slightly  in  colour  are  to  be  compared,  a  simpler 
arrangement  may  be  used  employing  only  two  colour- 
filters  and  one  shutter:  also  the  opening  in  the  box 
may  be  only  partly  filled  by  the  colour-filters,  a 
certain  amount  of  nnflltered  light  being  transmitted. 
The  light  passes  from  the  opening  along  a  tube  to 
a  diffusing  screen. — B.  V.  S. 


Patent  List. 

Tho  dates  chin  in  this  list  are,  in  the  case  ot    Applications  for 
Patents,  those  of  application,  and  in  the  case  ot  Complete  Speci- 
Heattoni  accepted,  thou  si  tbe  Official  Journal!  in  which  the 
Kosptenoe  is  announce, 1.     Complete  Specifications  thus  ml. 
as  accepted  are  open  i  g  at  the  Patent  OUIceiiunie.li  itelj  . 

and  to  opposition  within  two  months  of  the  dale  given. 


I.— GENERAL;  PLANT;  MACHINERY. 
Applications. 

Bellwood  and  Downs.     9689.     See  XII. 

Brownlow.   Centrifugal  separators.  9555.  June  11. 

Burns.  Bush,  and  Huntington  &  Heberleln. 
Means  for  separating  suspended  particles  from 
gaseous  bodies.     9195.     June  1. 

Elektrochem.  Werke.  Furnace  for  carrying  out. 
endotliermie  gas  reactions.  9.'!01.  June  5.  (Ger., 
Mar.  2::,  1917.) 

Green,  and  Levinstein,  Ltd.  Separating  consti- 
tuents of  mixtures  of  volatile  liquids.  9689: 
June  12. 

Green,  Levinstein,  and  Levinstein,  Ltd.  Prepara- 
tion of  a  catalyst.    9704.    June  13. 

Green,  Levinstein,  and  Levinstein,  Ltd.  Appara- 
tus for  carrying  out  catalytic  reactions.  9765. 
June  13. 

Harries.  Separation  of  matter  in  suspension 
from  liquids.    9095.    June  3. 

Hoffmann.  Induction  and  distribution  of  liquids 
and  gases.    9319.    June  G. 

King  and  Kawson.     Calcination.     974S.     June  13. 

Malcolm,  and  Salt  Union.  Evaporating  or  dry- 
ing apparatus.     929S.     June  5. 

Marks  (Driver-Harris  Co.).  Melting-pots  or 
crucibles.    9210.    June  4. 

Matousek.  Centrifugal   separators.  9444.  June  S. 

Morton.  Evaporator  coil.  9228.  June  4.  (New 
Zealand.  Dec.  21,  1917.) 

Richards.  Filters.  9760.  June  13.  (U.S.,  June  4. 
1917.) 

Koudv,  and  Trefileries  et  Laminoirs  du  Havre. 
Furnaces.     9534.     June  10.     (Fr.,  Sept.  29,  1917.) 

Sinclair  and  Thorold.  Apparatus  for  dissolving 
chemicals.    9209.    June  4. 

Techno-Chemical  Laboratories,  Ltd.,  and  Testmp. 
Conducting    high-temperature    reactions.  9655. 

June  12. 

Wilson.     Filter-presses.     OKiO.     June  4. 

Complete  Specifications  Accepted. 

7939  (1917).  Roy,  and  Morson  &  Son.  Means  for 
carrying  out  catalytic  or  contact  reactions  between 
gases  and/or  vapours.     (110,151.)    June  12. 

16,268  (1917).     Wehner.     See  XI. 

5SS  (191R).  Rowley  and  Merton.  Roasting  fur- 
naces.    (116,235.)    June  12. 

II.— FUEL;  GAS;  MINERAL  OILS  AND 
WAXES:  DESTRUCTIVE  DISTILLATION; 
HEATING ;   LIGHTING. 


Applications. 
Aktlebolaget  Ingeniiirsfinna  Egneil.      9509. 


See 


XXIII. 

Alexander  and  others.    9041.    See  XII. 

Anderson.    9888.    See  VII. 

Atkinson,  Clark,  and  Powdered  Fuel  Plant  Co. 
Preparation  or  treatment  of  fuel.    9335.    June  5. 

Dinning  and  Richards.  Gas-generators.  9153. 
June  3. 

Dunstan.  Refining  liquid  hydrocarbon.  9114. 
June  3. 
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Franeart.  Gas  generators  or  producers.  9473. 
June  S. 

Harger.    Consuming  smoke.    91S0.    June  4. 

Harger  and  Helps.  Manufacturing  fuel  gases. 
9186.    June  4. 

Kean.  Electro-dynamical  devices  for  purifying 
■waste  lubricating  oil.    91520.    June  12. 

Pease.     Manufacture  of  gas.    9353.    June  C. 

Wake.    Treatment  of  anthracite.    9GS7.    June  12. 

Yeadon.    Vertical  retort.    9G23.    June  12. 

Complete  Specifications  Accepted. 

3192  (1917).  Dutt  and  Dutt.  Synthetic  produc- 
tion of  methane.     (116,302.)    June  19. 

3668  (1917).  Nelson.  Process  and  apparatus  for 
cracking  hydrocarbon  oils  and  the  like.  (116,304.) 
June  19. 

5290  (1917).     Marks.     See  XII. 

7079  (1917).  Jenkins.  Process  and  apparatus  for 
cracking  heavy  oils.     (116,119.)    June  12. 

7074  (1917).  Spencer.  Washer  scrubbers  for 
extracting  ammonia,  naphtha,  etc.,  from  coal  gas. 
(116,319.)     June  19. 

10,368  (1917).  Peel  and  Shevels.  Qoke  ovens. 
(116.393.)    June  19. 

10,544  (1917).  Bartlett.  Gas  producers,  cupola 
furnaces,  etc.     (116,185.)    June  12. 

11,23S  (1917).  Rose.  Manufacture  of  gaseous 
fuel.     (116,406.)    June  19. 

12,672  (1917).    Fairweather  (Dunham).     See  XX. 

16,26S  (1917).    Wehner.     See  XI. 

16,951  (1917).  Walker  and  Bates.  Vertical  re- 
torts for  distilling,  carbonising,  or  roasting  coal, 
etc.     (116,45S.)    June  19. 

6925  (191S).  Edmonds.  Compounds  for  treating 
fuel.     (116.252.)    June  12. 

III.— TAR   AND   TAR   PRODUCTS. 

Applications. 

Abbey  and  Calvert.  Manufacture  of  nitrophenols. 
9161.    June  4. 

Abbey  and  Calvert.  Production  of  amidobenzene- 
disulphonic  acid.    9164.    June  4. 

Dunstan.    9114.    See  II. 

Morris,  and  Morris  &  Co.  Sulphonation,  nitra- 
tion, and  chlorination  of  organic  substances.  9256. 
June  5. 

Morris,  and  Morris  &  Co.  Manufacture  of  salts 
of  amido  and  other  sait-forming  organic  substances. 
9257.    June  5. 

Morris  and  others.    925S.    See  XXII. 

Complete  Specifications  Accepted. 
205  (1917).     Oman.  See  V. 


5290  (1917). 
7674  (1917). 


Marks.     See  XII. 
Spencer.    See  II. 


IV.— COLOURING  MATTERS   AND  DYES. 

Application. 

Vegas  and  Vegas.  Colouring-product  and  tinc- 
torial mordant.    9S23.    June  14. 

Complete  Specification  Accepted. 

8303  (1917).  Imperial  Trust  for  the  Encourage- 
ment of  Scientific  and  Industrial  Research,  and 
Hepburn.  Production  of  insoluble  azo  colours  on 
the  fibre.     (116,360.)    June  19. 

V.— FIBRES;  TEXTILES;  CELLULOSE;  PAPER. 

Applications. 

British  Cellulose  and  Chemical  Manufacturing 
Co..  and  Cumbers.  Covering  and  producing  taut- 
ness  of  aeroplane  wings,  etc.    9488.    June  10. 


Dunlop  Rubber  Co.,  and  Twiss.  Treatment  of 
aluminium-coated  fabrics  for  air  and  gas  con- 
tainers.   9017.    June  12. 

Dydynski  (Gaszynski  and  Oshourkoff).  Appa- 
ratus for  treating  fibrous  material.    9126.    June  3. 

Goulding  and  Hickman.  Treatment  of  fabric  for 
use  In  preserving  fruit,  vegetables,  etc.  9092. 
June  3. 

Miyake.  Raw  material  for  woven  fabric.  9422. 
June  7. 

Napier  &  Son,  and  Tyndall.  Doping,  etc.,  fabrics 
for  aircraft,  etc.    9276.    June  5. 

Nobel's  Explosives  Co.,  and  others.  9849.  See 
XXII. 

Partington  and  Robertson.  Fibre  substance  for 
paper  making,  etc.    9091.    June  3. 

Wade  (Barrett  Co.).  Manufacture  of  felt,  paper, 
etc.    9693.    June  12. 

Zdanowich.  Nitrocellulose  solutions.  9559  and 
9500.    June  11. 

Complete  Specifications  Accepted. 

205  (1917).  Oman.  Preparation  of  nitroso  com- 
pounds from  lignon  sulphonic  acid  or  its  salts. 
(103,054.)    June  12. 

0793  (1917).  Oman.  Treatment  of  sulphite  cellu- 
lose waste  lye.     (106,493.)    June  12. 

8418  (1917).  Cross,  and  Viscose  Development  Co. 
Manufacture  of  coverings  or  masses  of  structure- 
less cellulose.     (116,3G6.)    June  19. 

12,744  (1917).  Strain.  Rippling  or  boiling  of 
flax.     (110,421.)    June  19. 

VI.— BLEACHING;   DYEING;  PRINTING; 
FINISHING. 
Applications. 

M'Cardell  and  Moseley.  Bleaching.  9385. 
June  7. 

Newton  and  Woodhouse.  Treating  textile 
fabrics.     9656.     June   12. 

Vegas  and  Vegas.    9S23.     See  IV. 

Complete  Specifications  Accepted. 

7522  (1917).    Wrigley  and  others.    See  XV. 

7603  and  17.253  (1917).  Walker.  Apparatus  for 
scouring,  dyeing,  or  otherwise  treating  with  liquor, 
wool,  yarn"  etc.     (116,129.)    June  12. 

S303  (1917).    Imperial  Trust.     See  IV. 

VII.— ACIDS;  ALKALIS;  SALTS;  NON- 
METALLIC  ELEMENTS. 

Applications. 

Anderson.  Recovery  of  cyanogen  compounds 
and/or  sulphur  from  spent  oxide.    98S8.    June  15. 

Bailey,  Denny,  and  Jefferis.  Separation  of 
potassium  nitrate  from  sodium  nitrate.  9283. 
June  5. 

Dehn  (Henshaw).  Obtaining  alkaline-earth 
fluorides  and  soluble  potassium  salts.  9072. 
June  12. 

Linder.  Manufacture  of  sulphate  of  ammonia. 
9128,  9129,  and  9130.    June  3. 

Metals  Extraction  Corporation,  Peterson,  and 
Williams.  Purification  of  zinc  solutions.  9092. 
June  12. 

Wykl.  Preparation  of  dry  gaseous  ammonia. 
9094."    June  3. 

Complete  Specifications  Accepted. 

0002  (1917).  Hone.  Decomposing  silicon-bearing 
earths,  rocks,  minerals,  and  compounds.  (110,118.) 
June  12. 

7074  (1917).     Spencer.    See  II. 
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7888  (1817).  Fujiyama.  Manufacture  of 
ammonium  sulphate.    (116,8210    June  18. 

T7i.">  (1917).  Halvorsen.  Recovery  of  soluble 
compounds  of  potassium  and  aluminium  from  sili- 
cates,   1 107,012.)    June  12. 

B404  (1917).  Calvert.  Manufacture  of  cyanide. 
106.)    June  19. 

9603  (1917)  Byatl  and  Fellowes.  riilisatlon  of 
nitre  cake.    (116481.)    June  12. 

14,968  (1917).  Dun  and  Dutt.  Manufacture  of 
potassium  chloride.    (116,438.)    June  19, 

2019  (1918).  Goldsehmldt  Production  of  alum- 
inium compounds.    (113,276.)    June  19, 

vili.    QLASS;  CERAMICS. 

API  '  li    WloNS. 

Brownlow.  Manufacture  of  pottery  by  casting 
from  slip.    9030.    June  12. 

Wade  (Carborundum  Co.).  Manufacture  of  re- 
fractory articles.    9297.    June  5. 

i  low  I  i  ii     Si-;  I  D  IOM  [ONS    ACCEPTED. 

8319  (1917).  Warga.  Production  of  articles 
enamelled  with  vitreous  enamel.  (116,361.) 
June  19. 

.  L918),  !••■  '  rs.  (Mass  furnaces.  (116,477.) 
June  in. 

X.     METALS;      METALLURGY,      INCLUDING 
ELECTRO-METALLURGY. 

Applications. 

roft.  Manufacture  of  magnesium  or  its 
alloys.     9644  and   9645.     -Inn.'   12, 

British  Thomson-Houston  Co.  (General  Electric 
Co.).  Production  of  steel  alloys,  and  constituents 
thereof.    9267.    June  5. 

British  Thomson-Houston  Co.  (General  Electric 
Co.).    Manufacture  of  steel,    9268.    June  5. 

Davidson  and  Manuel.  Process  for  case-harden- 
ing steel  and  tempering.    9643.    Jane  12. 

Hadfleld.  Remeltlng  manganese  steel  scrap. 
:<:::.{.     June  0. 

Hadfleld.  Manufacture,  of  iron-silicon  alloys. 
9977.    June  11. 

Hazard  and  Morris.  Electrodes  for  electric 
smelting,  etc.    922H.    June  4. 

Henderson.  Recovery  of  tiu  from  tinned  metals. 
9424.    June  7. 

Marks   (Driver-Harris  Co.).    9210.     .Sec  I. 

Morgan  Crucible  Co.,  and  speirs.    9469.    See  xi. 

Nalafa.    Aluminium  alloys.    9413.    June  7. 

Wake.     Treatment  of  iron  ore.    9686,     June  12. 

Complete  Specifications  Accepted. 

.",177  (1917).  Jones.  Electrically  fusing  and  de- 
poattlng  metal.    (116,308.)    June  19. 

6602  (1917).    Hon.-.    Bee  VII. 

7712  (1917).  iloiloway.  Refining  nickel-copper 
matte.    (110,139.)    June  12. 

8234  (1917).  Pozzo  and  Colonnetti.  Testing  of 
iron  materials.     (116,162.)    June  12. 

10,544  (1917).    Bartlett.    See  II. 

688(1918).    Rowley  and  Merton.    Sfec  I. 

XI.— ELECTRO-CHEMISTRY. 
Applications. 

Breedeu  and  Lucas.  Electric  accumulators. 
9898.     June  15. 

Elektroehen,  Werko.     9301.     .Sec  I. 
Forster.    Electric  furnace.    9901.    June  15. 
Hazard  and  Morris.     9220.     *(<■  X. 


Kilburn  (Norske  Aktieselskab  for  Blektrpkemlsk 
industrl).  Manufacture  of  carbon  electrodes. 
9285.     June  5. 

Morgan  Crucible   Co.,  and  speirs.    Electrically 
heated  crucibles,  melting-pots,  etc.    9409.    Junes. 

Morgan  Crucible  Co.,  and  Speirs.  Crucibles  for 
electric  furnaces,    '.'s-jl'.    June  i  i. 

Pitt.     Electric  furnaces.     9249.     June  5. 

Rogersand  Walter.    Electrolytic  apparatus.    9622, 

J  I    lie     12. 

COMP1  I  it    Sri.  ii  c  Mm  IS    VCCEPTl  ■■'. 

"il77   (1917).     Jones..    Set-   X. 

10,268  (I9i7i.  Wehner  Ovens  or  furnaces  for 
use  in  baking  carbon  electrodes  and  for  oibcr  pur- 
poses,    i  110,455.)    June   19. 

XII.-  FATS:  oils:   WAXES. 
Applications, 

Alexander.  Imhery,  and   Vint.      1  lea  I  ing  oils.  fits. 

eie..    by    electricity    for    distillation,    etc.      9641. 
June  12 
Bellwood  and  Downs.    Evaporating  or  recovering 

solvent  from  solution  containing  oil.   fat,  wax,  etc. 
9639.     June  12. 

Chapman.     Drying  oil.     9526.     June  in. 

Christensen  (Chnstoffersen).  Producing  emul 
sion.    '.m;ii I.    June  II. 

rth.    Treating  soya  beau  '<<■  recover  oil  and  pro 
duce  synthetic  milk  and  Hour.     9471.     June  8. 

Huxley.     Castor   oil.     9795.     June   11. 

Imray  (Boyd).  Making  cakes  of  soap.  9470. 
June  8. 

Levinstein.     Koberlslia  w.     and     Levinstein,     Ltd. 
Production    of    compounds   of    oils,  fats,  gr 
waxes,  fatty  acids,  etc.     9418.    June  8. 

Martin.  Deodorising  and  decolorising  cocoa- 
butter.     97^2.     June  13. 

Soc.  Franc,  des  Glycerines.  Distilling  glycerin. 
92:)4  and  9432.  June  5  and  7.  (Fr.,  Feb.  14  and 
Apr.  lti.) 

Complete  Specifications  Accepted. 

5290  (1917).  Marks  (Soc.  Franco-Delge  de  Fours 
a  Coke).  Apparatus  tor  distilling  oils,  fats,  etc. 
(116,309.)     June  19. 

S179  (1917).  Reed,  and  Eastern  Flour  Co.  Treat- 
ment of  soya  beans.     (116,158.)    June  12. 

9593  11917).  Dehn  (National  Sanitary  Service 
Co.).  Apparatus  and  method  for  recovering  fats. 
1 116,384.)    June  19. 

XI II. -PAINTS:        PIGMENTS;        VARNISHES; 
KLSINS. 

Applications. 

Chapman.    9526.    See   XII. 

Nederlandsebe  Maatschappij.     See  XIV. 

XIV.— INDIA-RUBBER ;   GUTTA-PERCHA. 

APPl  [CATIONS. 

Dagnall  and  Sumner.  Mineral  rubber  composi- 
tion.    9700.     June  1.1. 

La  Rosee.  Manufacture  of  caoutchouc.  9G13. 
June   11.     (Ger.,   Feb.    14.) 

X.  V.  Nederlandsebe  Maatschappij  tot  Exploitatie 
van  Optimietfabrieken.  Manufacture  of  a  substi- 
tute for  ebonite,  bakelite,  etc.  974(1.  June  13. 
(Holland,  Aug.  14,  1917.) 

COMPLETE  Specification's  Accepted. 

7885  M.I17).  Jackson  (General  Rubber  Co.). 
Treatment,  of  unvuleanised  rubber,  rubber-like  and 
similar  vuleanisable  material.     (116,322.)     June  19. 
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7887  (1917).  Jackson  (General  Rubber  Co.). 
Rubber  coagulum,  etc.,  and  preparation  of  the  same 
lor  vulcanisation.     (110,323.)    June  19.v 

7899  (1917).  Jackson  (General  Rubber  Co.). 
Drying  coagulated  and  uncoagulated  latex. 
(316,324.)    June  19. 

7905  (1917).  Jackson  (General  Rubber  Co.). 
Rubber  coagula  or  similar  materials,  and  prepara- 
tion of  the  same  from  latex  for  vulcanisation. 
(116,326.)    June  19. 

XV.— LEATHER;  BONE;  HORN;  GLUE. 

Application. 
Tada.    Preparation  of  gelatin.    9144.    June  3. 

Complete  Specifications  Accepted. 

7522  (1917).  Wrigley,  Spence,  and  Spence  and 
Sons.  Dverng  or  staining  and  mordanting  leather. 
(116,123.)'    June  12. 

7979  (1917).  Groth.  Treatment  of  hides  and 
skins  prior  to  and  during  tannage.  (116,334.) 
June  19. 

148  (1918).  Heyl.  Drying  japanned  or  patent 
leather.     (112,400.)    June  19. 

XVI.— SOILS;  FERTILISERS. 

Application. 
Allibon  and  Goulding.    Apparatus  for  manufac- 
ture of  superphosphates  or  like  artificial  fertilisers. 
9S55.    June  15. 

XVIII.— FERMENTATION  INDUSTRIES. 

Applications. 

Anderschou.  Treatment  of  waste  brewers'  yeast 
to  render  it  suitable  for  baking.    9449.    June  8. 

Spiers  and  Weizmann.  Fermentations.  9133. 
June  3. 

XIX— FOODS;     WATER     PURIFICATION; 
SANITATION. 

Applications. 

Abrahamsen.  Antiseptics,  disinfectants,  etc. 
9207.    June  4.     (Norway,  June  28,  1917.) 

Anderschou.    9449.     See  XVIII. 

Barnabe.  Preserving  organic  substances.  9014. 
June  11. 

Calvert.  Manufacture  of  vegetable  extracts. 
9230.    June  4. 

Cotterill  and  Croft.  Manufacture  of  vegetable 
butter.    9309.    June  7. 

Crossley.  Treatment  of  powdered  and  other 
dried  eggs  to  render  them  emulsifiable.  9736. 
June  13. 

Firth.    9471.    See  XII. 

Goulding  and  Hickman.    9092.     See  V. 

Grousseau  and  Viconge.  Treatment  of  cocoa  and 
waste  products  of  chocolate  manufacture.  9224. 
June  4.     (Fr.,  Apr.  10.) 

Johnston.  Apparatus  for  drying  vegetables, 
fruit,  fish,  meat,  etc.    9859.    June  15. 

Linden.  Treatment  of  sewage,  etc.  9744. 
June  13. 

Martin.    9732.     See  XII. 

Morton.  Apparatus  for  drying  vegetables,  etc. 
9129.    June  7. 

Palmer.  Manufacture  of  potato  flake,  flour,  and 
meal.    94X9.    June  10. 

Swithenbank  and  Tailby.  Insecticides,  sheep 
dips,  vermifuges,  cattle  dressings,  etc.  9420. 
June  7. 


XX.— ORGANIC     PRODUCTS;      MEDICINAL 
SUBSTANCES;   ESSENTIAL  OILS. 

Applications. 

Bainbridge  and  Weizmann.  Production  of 
glycols.    9131.    June  3. 

Boake,  Roberts  and  Co..  and  Durrans.  Prepara- 
tion of  organic  acid  anhydrides  and  chlorides.  9119. 
June  3. 

Buratti.  Combinations  of  chlorine  with  hexa- 
methylenetetramine  and  manufacture  of  derived 
salts.    9702.    June  13.     (Ital.,  June  11,  1917.) 

Harding.  Manufacture  of  chlorinated  hydro- 
carbons.   9C03.    June  11. 

Lapworth,  and  Levinstein,  Ltd.  Manufacture  of 
N-monoalkyl  derivatives  of  aromatic  compounds. 
9710.    June  13. 

Matthews.  Chlorination  of  acetic  acid.  9574. 
June  11. 

Matthews.  Brominatiou  of  acetic  acid.  9575. 
June  11. 

Morris,  and  Morris  and  Co.  9256  and  9257.  See 
III. 

Nobel's  Explosives  Co.,  Rintoul,  and  Thomas. 
Preparation  of  amines.     9S94  and   9895.     June  15. 

Pickard,  Rankin,  and  Pickard,  Coe,  and  Rankin. 
Aspirin  tablets.     9084.     June  12. 

Spiers  and  Weizmann.  Production  of  butyric 
acid.    9132.    June  3. 

Complete  Specifications  Accepted. 

3192  (1917).     Dutt  and  Dutt.     See  II. 

8152  (1917).  Weston  Chemical  Co.,  and  Savage. 
Manufacture  of  benzoic  acid.     (116,348.)    June  19. 

12,072  (1917).  Fairweather  (Dunham).  Making 
paraffinum  liquidum.     (116,41S.)    June  19. 


XXL— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Applications. 

Hess-Ives  Corporation.  Colour  photograph  or 
film,  and  method  of  producing  same.  9436. 
June  7.     (U.S.,  Oct.  9,  1917.) 

Middleton.  Pigment  or  carbon  printing  by  silver. 
9293.    June  5. 


XXII.— EXPLOSIVES;    MATCHES. 

Applications. 

Gardner.     Explosives.    9134.    June  3. 

Marin.  Preparation  of  combustible  salt  for 
making  explosives.  9753.  June  13.  (Belg., 
June  13,  1917.) 

Nobel's  Explosives  Co.,  Nolan,  and  Rintoul. 
Gelatinisation  of  cellulose  esters,  and  explosives 
and  materials  therefrom.    9849.    June  14. 

Tisell.  Explosives.  9137  and  9832.  June  3  and 
14 

Zdanowich.    9559  and  9500.     See  V. 


XXIII.-  ANALYSIS. 
Applications. 

Aktiebolaget  Ingeniorsfirnia  F.  Egnell.  Gas- 
analysing  apparatus.  9509.  June  10.  (Ger., 
June  9,   1917.) 

Rideal  and  Taylor.  Indicating  and/or  recording 
quantities  of  carbon  monoxide  in  hydrogen,  etc. 
9205.    June  4. 

Complete   Specification  Accepted. 
8234  (1917).    Pozzo  and  Colonnetti.     See  X. 
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I.-GENERAL  ;  PLANT  ;  MACHINERY. 
Patents. 

Drying  apparatus,  s.  u.  Melhulzen,  Veendam, 
Holland.  Eng.  Pat.  114,020,  Feb.  30,  1918.  (Appl. 
NO.  0O3S  of  1918.)  Under  Int.  Conv..  Mar.  81, 
1917. 

Tut:  material  to  be  dried  is  placed  in  small  cups 
which  are  arranged  one  above  the  other  on  plat- 
forms of  slightly  greater  diameter  than  the  cups. 
Baffle-plates  perforated  in  the  centre  are  arranged 
ever  the  cups.  The  whole  framework  may  be 
lowered  Into  a  vertical  heating  tube  closed  at  the 
bottom,  which  is  surrounded  by  a  larger  concentric 
tube  containing  a  heating  liquid.  Air  previously 
dried  by  passing  it  through  sulphuric  acid  is  sup- 
plied to  the  bottom  .it'  the  inner  tube,  and  is  made 

tu  pass  Over  the  material  in  the  cups  by  the  baffles. 
A  suitable  healing  burner  is  placed  below  the 
double  tube  and  n  third  tube  surrounds  the  heal- 
ing tube  for  a  portion  of  ils  height  to  maintain 
the  hot  combustion  gases  in  contact  with  the  walls 
of  the  boating  tube.  The  two  inner  tubes  are 
extended  vertically  for  some  distance  above  the 
material  to  bo  dried,  the  upper  annular  space  being 
tilled  witli  suitable  material  to  facilitate  conden- 
sation of  the  vapour  and  its  return  to  the  heater. 
The  top  of  the  annular  chamber  may  be  connected 
to  a  vertical  tube  dipping  into  mercury  to  any 
desired  depth,  so  that  the  pressure  at  which  the 
liquid  boils  may  lie  regulated.  A  large  air  vessel 
is  connected  to  the  system  to  receive  air  which  is 
displaced  by  the  vapour  generated,  and  a  mercury 
manometer  is  also  provided.  The  apparatus  is 
intended  for  drying  aniylum  or  similar  materials, 
for  the  purpose  of  determining  their  moisture  con- 
tent  for  example. — W.  F.  F. 

Drying  installations.    J.  Schlatter  and  R.  Frorath, 

Zurich.     Eng.   Pat.  115,193,  Nov.  5,  1917.     (Appl. 
No.  10,135  of  1917.) 

l\  a  drying  apparatus  for  fruit,  vegetables,  cos- 
metics,  Chemical  products,  dyes,  etc.,  hot  gases 
and  cold  air  are  passed  into  the  passages,  G  and 
7  respectively,  shown  in 
cross-section  in  the  figure. 
and  a  number  of  drying 
chambers,  of  which  one,  X, 
is  shown,  are  arranged  on 
both  sides  of  the  passages. 
The  partition,  8,  separat- 
ing the  passages,  C  and  7, 
terminates  opposite  a  mix- 
ing chamber,  10,  opening 
into  the  drying  chamber, 
and  the  gases  are  finally 
discharged  from  the  drying 
chamber  into  the  conduit, 
13.  A  balanced  valve  plate, 
Iti,  is  arranged  so  that  hot 
gas  alone  may  be  supplied 
by  tlie  openings,  20,  21. 
On  lowering  the  plate,  the 
opening,  20,  may  be  cut  off. 
and  mixed  hot  gas  and  cold 
air  supplied  to  (lie  cham- 
ber, 10.  in  any  desired  pro- 
portions, or  (lie  hot  gas 
may  be  completely  cut  off 
and  cold  air  only  supplied 
from  the  passage,  7.  The 
hot  gas  is  obtained  from  a  furnace  through  which 
air  and  combustion  gases  are  drawn  in  regul- 
able quantities  by  a  fan.  The  .furnace  is 
surrounded  by  a  cylindrical  casing  through 
which    air    can   be   drawn    to   mix   with    the   hot 


gases,  and  the  mixture  Is  discharged  through 
a  spiral  conduit  by  a  fan  placed  eccentrically  in 
the  casing.  The  passages,  (>  and  7,  may  alterna- 
tively lie  supplied  by  a  single  blower,  and  a  fur- 
nace may  be  arranged  in  the  conduit  leading  to 
the  passage,  C. — W.  F.  F. 

Drying  (hum;  Internally  heated  .      p.  Frank, 

Oharlottenburg,  A.  Frank,  Berlln-Halensee,  and 
M.  Lebram,  Frankfort  on  the  Oder.    Qer.  Pat. 

302.70s,   May  80,  1915. 

THE  beating  (dement  consists  of  a  drum  through 
which  hot.  gases  flow.  Inside  the  drum  is  fixed 
Concentrically  a  second  cylinder  which  causes  the 
gases  to  How  over  the  inner  Surface  of  Hie  outer 
one.  The  inner  cylinder  is  Idled  with  material 
capable  of  acting  as  a  heat-accumulator  and  thus 
more  uniform  heating  is  attained.— H.  J.  II. 

High  temperature  reactions;  Methods  of  and  fur- 
naces   or    apparatus    for    conducting    .      N. 

Teslrup,  and  Techno-C'hemical  Laboratories, 
London.  Eng.  Pat.  115,0S7,  Apr.  25,  1917.  (Appl. 
No.  5829  of  1917.) 

In  apparatus  for  conducting  high  temperature  re- 
actions continuously  in  which  the  material  is  passed 
in  a  continuous  layer  in  front  of  the  source  of 
heat,  the  material  is  fed  on  to  a  travelling  con- 
veyor in  a  greater  depth  than  that  subsequently 
treated,  so  that  when  the  conveyor  travels  below 
and  close  to  the  heating  device,  a  recessed  path 
is  swept  out  in  the  material,  leaving  a  deeper  layer 
outside  the  walls  of  the  heating  device  to  seal 
the  heated  zone  against  cooler  air.  The  heating 
apparatus  consists  of  a  horizontal  chamber  of  re- 
fractory material,  heated  internally  by  gas  burners, 
and  having  its  floor  composed  of  a  slab  of  mag- 
nesia or  the  like  to  transmit  heat  to  the  material 
below.  The  side  walls  extend  slightly  below  the 
magnesia  slab  into  the  material,  leaving  a  narrow 
spae,-  between  the  slab  and  the  material.  After 
passing  the  heater  the  layer  of  material  is  given 
a  downward  inclination,  and  a  cover  plate  attached 
to  the  heater  extends  parallel  to  and  just  above 
the  layer.  The  clearance  space  is  thus  filled  with 
highly  heated  gas  which  prevents  the  passage 
of  cooler  gas  to  the  heating  zone.  An  adjustable 
dividing  plate  is  provided  just  beyond  the  cover 
plate  to  remove  the  upper  treated  layer  from  the 
untreated  material,  and  a  toothed  roller  is  arranged 
just  above  the  dividing  plate  to  break  up  the 
material.  The  treated  substance  falls  into  a 
trough,  from  which  it  is  removed  by  a  screw  con- 
veyor, and  the  untreated  substance  falls  into 
another  trough  from  which  it  is  transferred  by  a 
conveyor  to  a  receptacle  and  then  fed  again  to  the 
travelling  conveyor  for  re-heating.  To  prevent  any 
reaction  between  the  furnace  walls  and  the  hot 
material,  the  magnesia  slab  is  made  thicker  at  the 
edges  so  that  it  transmits  less  heat  to  the  material 
at  the  part  in  contact  with  the  walls.— W.  F.  F. 

Generator  for  mixed  steam  and  combustion  pro- 
duels.  A.  Cornet  and  L.  Humblet,  Quaregnon, 
Belgium.  Eng.  Pat.  115,211,  Jan.  8,  1918.  (Appl. 
No.  472  of  1918.) 

A  HOLLOW  cylindrical  body  is  provided  with  a  curved 
extension  at.  one  end,  and  a  mixture  of  liquid  or 
gaseous  hydrocarbon  and  air  under  pressure  is  fed 
to  an  axial  burner  at  the  other  end.  The  flame 
strikes  the  curved  walls  and  produces  an  intensely 
heated  zone,  and  water  is  injected  into  this  zone 
from  a  number  of  nozzles  arranged  round  the 
cylindrical  body.  The  hydrocarbon  fuel  is  fed  to 
the  burner  through  a  jacket  surrounding  it  whereby 
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the  fuel  is  heated  or  vaporised,  and  the  water  is 
passed  to  the  nozzles  through  a  jacket  surround- 
ing the  combustion  chamber.  Any  water  which  is 
not  vaporised  on  leaving  the  nozzle  flows  through 
the  curved  extension  of  the  combustion  chamber, 
and  is  vaporised  by  the  hot  gases  passing  through 
this  extension.  A  mixture  of  stejiin  and  com- 
bustion products  of  low  temperature  and  high 
pressure,  suitable  for  operating  a  steam  engine  or 
turbine,  is  obtained. — W.  F.  F. 

Oil-gas  and  other  gas  furnaces.  Burdons,  Ltd., 
W.  M.  and  M.  M.  Burdon.  Bellshill,  Lanark. 
Eng.  Bat.  115,214,  Jan.  17,  1918.  (Appl.  No.  900 
of  191S.) 

In  ti  furnace  heated  by  oil-gas  or  other  gas  under 
pressure,  two  perforated  pipes  are  provided  at  the 
base  of  the  furnace  door  from  which  cold  air  blasts 
are  emitted  to  cool  the  escaping  hot  gases  when  the 
door  is  opened.  A  damper  is  also  provided  at  the 
top  of  the  furnace,  which  is  connected  by  levers 
with  the  door-lifting  mechanism,  so  that  both  are 
lifted  simultaneously,  thus  reducing  the  gas 
pressure  within  the  furnace.  The  valves  for  con- 
trolling the  air  blast  are  connected  by  suitable 
mechanism  with  the  operating  gear  of  the  damper, 
so  that  both  are  operated  simultaneously  when  the 
furnace  door  is  opened. — W.  F.  F. 

Crushing,  granulating,  or  reducing  to  powder, 
stone,    ore,    and    like   materials;   Machinery    or 

apparatus   for   .     W.    H.   Baxter,   Ltd.,   and 

W.  H.  Baxter,  Leeds.  Eng.  Bat.  115,218,  Feb.  7, 
1918.     (Appl.  No.  2223  of  191S.) 

A  bed  or  frame  is  provided  with  a  pair  of  fixed 
bearings  supporting  a  crushing  roller  with  con- 
cave periphery,  and  with  a  pair  of  bearings  mov- 
able horizontally  in  slideways  supporting  the  co- 
operating roller  which  has  a  convex  periphery.  Each 
of  the  movable  bearings  carries  a  horizontal  rod 
which  passes  through  a  fixed  vertical  part  of  the 
bedplate.  A  helical  spring  supported  between  the 
vertical  member  and  a  collar  on  the  rod  presses 
the  movable  bearing  towards  the  corresponding 
fixed  bearing,  whilst  two  weaker  helical  springs 
supported  between  the  opposite  side  of  the  vertical 
member  and  a  bridge-piece  on  the  rod  similarly 
press  in  the  opposite  direction  to  the  first  spring. 
A  more  uniform  pressure  of  the  rolls  is  thus 
obtained.  The  tension  of  the  springs  may  be 
varied  by  adjusting  the  position  of  the  abutments 
carried  by  the  rod.— W.  F.  F. 

Roller  mill.  T.  Bobinson  &  Son,  Ltd.,  and  C.  J. 
Robinson,  Rochdale,  and  J.  W.  Collins,  Raker, 
Durham.  Eng.  Fat.  115,089,  May  15,  1917. 
(Appl.  No.  0975  of  1917.) 

In  a  roller  mill  having  rolls  with  spiral  grooves 
for  grinding  grain  or  granular  material,  the  grooves 
are  spaced  apart  so  as  to  leave  a  smooth  part  of 
width  equal  to  that  of  a  groove.  (Reference  is 
directed,  in  pursuance  of  Sect.  7,  Sub-sect.  4,  of  the 
Patents  and  Designs  Act,  1907,  to  Eng.  Pat.  1891 
of  1882.)— W.  F.  F. 

Pumping    liquids;    Apparatus    for    .       A.    H. 

Human,  Gerrards  Cross,  Bucks,  and  Kestner 
Evaporator  and  Engineering  Co.,  Ltd.,  London. 
Eng.  Pat.  115,254.  (Appl.  Nos.  453S,  Mar.  29, 
and  OOKO,  Apr.  30,  1917.) 

In  a  pulsometer  pump  for  raising  corrosive  liquids, 
I  In'  chamber,  K,  is  connected  to  a  reservoir  of  low- 
pressure  air  or  a  vacuum  pump,  and  with  the 
loaded  valve,  N,  open,  liquid  is  raised  from  the 
container,  F,  to  the  vessel,  A,  till  the  float  valve, 
A3,  reaches  its  seating,  A2.    The  pressure  in  K  then 


falls  and  the  external  air  pressure  acting  on  the 
piston,  O,  causes  the  valve,  N,  to  close  the  opening, 
N',  the  piston  valve,  M,  being  simultaneously 
opened.  High-pressure  air  entering  the  chamber, 
L,  through  a  contracted  opening  in  L"  then  acts  on 
the  liquid  in  the  vessel,  A,  and  forces  it  past  the 
valve,  E,  into  the  reservoir,  G.  When  the  valve, 
Aa,  reaches  its  seating,  A',  the  air  pressure  above. 


it  increases  till  the  valve,  Q,  is  lifted  and  the 
resulting  air  pressure  in  K  opens  the  valve,  N, 
when  the  cycle  is  repeated.  In  a  modification,  the 
balance  piston,  O,  may  be  replaced  by  a  valve  open- 
ing outwards.  In  another  modification,  the  valves, 
M  and  N,  are  combined  into  a  single  two-way  valve 
which  is  operated  at  the  proper  intervals  by  a 
piston  working  in  a  cylinder  and  actuated  by  the 
high-pressure  air.  The  admission  and  discharge  of 
air  are  regulated  by  a  relay  device  consisting  of 
two  connected  piston  valves  working  in  a  casing, 
one  of  them  being  subjected  to  the  pressure  in  the 
chamber,  A.  The  movements  of  the  piston  valves 
are  controlled  by  a  suitable  wire-drawing  or  a 
dash-pot  device.  The  valves  periodically  place  one 
or  other  side  of  the  piston  in  communication  with 
the  high-pressure  air,  and  the  other  side  with  the 
exhaust.— W.  F.  F. 

Power  system   and  pump.    J.  Wilkinson,  Schenec- 
tady,    N.Y.,    Assignor    to    General    Electric    Co. 
U.S.  Bat.  1,263,981,  Apr.  23.  1918.     Date  of  appl., 
Jan.  14,  1914. 
In   an  internal  combustion   pump  of  the  type  in 
which   the    exploded   charge   acts-  directly    on    an 
oscillating  column  of  liquid,  the  usual  openings  for 
the  admission  of  fuel,  air,  and  combustion  gases 
are  provided,  and  also  for  the  admission  and  dis- 
charge of  liquid.    An  air  pressure  accumulator  is 
provided  at  the  delivery  end  of  the  moving  column 
to  diminish  pulsations  in  the  flow.    The  admission 
and  discharge  valves  are  operated  by  a  constant- 
speed  electric  motor,  the  circuit  of  which  is  opened 
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: i ii.i  dosed  by  means  controlled  by  tli>'  pressure  of 
the  a f r  in  the  accumulator,  and  thus  responsive  to 
the  demand  on  t in-  pump.  An  auxiliary  electrical 
device  Is  also  provided,  acting  on  the  valve-con- 
trolling device,  by  which  it  is  ensured  that  the 
pomp  is  stopped  only  al  a  definite  predetermined 
i. .im  in  iis  cycle  oi  operations.— W.  F.  F. 

Gaseous  products  of  chemical  reaotions;  Purifying 

and  absorbing .    0.  8.  Boy,  Chlngford,  and 

T.    Horson  &  Bon,    Ltd.,   London.       Eng.  Pat. 

115,311.  June  I'.  TUT.     (Appl.  No.  7940  of  1917.) 

Tiif  gases  flow  upwards  through  a  tower  In  winch 
they  arc  washed  and  purified,  and  then  pass  from 
the  upper  end  of  the  tower  to  an  absorber  having 

an    upper    and    a     lower     series    of    baffle     plates 

arranged     alternately.     The    upper     plates    are  • 

Inclined  to  the  vertical  and  the  lower  ones  are 
preferably  vertical.  Solvent  liquor  from  a  com- 
partment in  the  upper  part  of  the  absorber  flows 
down  over  the  upper  plates  as  a  film,  collects  In  the 

lower  part  of  the  absorber  to  a  level  below  the 
lower    ends    of    the    upper    plates,     and    is    thence 

returned  to  the  compartment  in  the  upper  part  of 
the  absorber.  The  lower  part  of  the  tower  is 
also  connected  with  the  absorber  by  a  passage 
provided  with  a  gate-valve,  so  that  when  desired 
the  Rases  may  pass  directly  to  the  absorber  with- 
out ascending  the  lower.— J.  H.  P. 

Separating    water    and   other    matter  from    com- 
pressed air  and  other  gases;    \pparatus  for . 

O.  10.  Jeffeoek  and  \V.  II.  Yardlov.  Sheffield. 
Bng.  Pat.  116,825,  June  22,  1917.  (Appl.  No.  9015 
of  1917.) 

A  casino  of  decreasing  cross-section  from  its  inlet 
to  its  outlet  end  is  divided  into  compartments  by 
transverse  partitions.  Bach  partition  has  a  central 
opening,  and  through  these  openings  extends  a 
metal  strip  twisted  in  spiral  form  to  guide  and 
impart  a  rotary  motion  to  the  air  passing  through 
the  casing.  The  air  inlet  is  of  small  sectional  area 
compared  with  the  sectional  area  of  the  adjacent 
part  of  the  casing.  Liquid  separated  from  the  air 
passes  through  holes  in  the  lower  part  of  the  par- 
titions and  flows  to  a  discharge  opening. — J.  H.  P. 

[Fluid]    meter;   Calorimetric    .     A.    Guillemin, 

and  Comp.  des  Forges  d'Audincourt  et  Depend- 
ances,  Audlncourt,  France.  Eng.  Tat.  115,354, 
Aug.  23,  1917.  (Appl.  No.  12,102  of  1917.)  Under 
Int.  Codv.,  June  30,  1917. 

In  apparatus  for  the  measurement  of  hot  fluids, 
particularly  hot  water  or  steam,  the  fluid  passes 
upwards  through  a  tube  fixed  at  the  bottom  but 
free  to  expand  at  the  top.  The  upper  end  carries 
a  projection  which  bears  against  a  substantially 
horizontal  lever  pivoted  at  its  centre,  the  projec- 
tion being  slightly  on  one  side  of  the  centre.  The 
tube  opens  at  the  top  into  a  flat  horizontal  chamber 
having  two  openings  in  its  upper  face  controlled 
by  slotted  piston-valves  operated  by  the  two  ends 
of  the  pivoted  lever,  so  that  when  one  is  open  the 
other  is  closed.  The  valve-operating  device  is  bo 
constructed  that  the  sum  of  the  two  openings 
remains  constant.  The  valves  are  fully  open  at 
100°  O.  and  0°  C.  respectively.  Bach  valve  controls 
the  admission  into  a  conduit  containing  a  volume 
meter,  and  the  two  conduits  are  combined  into  a 
single  conduit  beyond  the  meters.  The  total 
volume  of  flow  is  obtained  by  adding  the  readings 
of  the  two  meters.  If  Vi  and  Vi  are  the  readings 
of  the  high  and  low  temperature  meters  in  c.c, 
then  the  mean  temperature  over  a  period  is  given 

by    ,.  -      '    in  the  case  of  water  and  by  100  +  ' 

Vi  +  Vj  Vi-t-Vj 

for  steam  between  100°  anil  200°  0.    The  number  of 


calories  passing  through  is  given  by  the  product  of 
the  total  quantity  Of  water  passing  and  the  mean 
temperature,     or    more     simply     by     lOOVi.      The 

instantaneous  temperature  reading  may  be  obtained 

by  using  the  proportional  expansion  of  the  tube 
to  operate  tin  indicator  through  a  toothed  rack  at 
one  end  of  the  lever.  The  mean  rate  of  flow  is 
calculated  from  the  total  volume  and  the  time. 

— W.  F.  F. 

Wet  filters,  water  coolers,  humidifying  apparatus 

and  the  like.  A.  B.  Cleworth,  Itollinwood, 
Lanes.  Bng.  Pat.  115,621,  June  s,  \w\~.  (Appl. 
No.  S219  of  1917.) 
In  apparatus  for  heating,  cooling,  moistening, 
cleaning,  or  otherwise  treating  air  or  gas  with 
liquid,  or  for  cooling  water,  oil,  or  other  liquid 
with  air,  or  for  condensing  vapour,  of  the  type  In 

which  the  gas  is  passed  over  rotating  discs  having 
their  lower  portions  immersed  in  liquid,  the  discs 
are  formed  Of  expanded  metal  and  arc  arranged  in 
groups  on  the  same  or  on  different  shafts  which 
may  rotate  at  the  same  or  different  speeds.  The 
discs  may  be  made'  In  sections  if  desired.  The 
discs  are  enclosed  in  a  cylindrical  casing,  and  the 
liquid  for  each  group  of  discs  may  be  In  a  separate 
compartment.  Baffles  may  be  provided  so  that  the 
air  or  gas  which  is  driven  axially  through  the 
casing  is  made  to  pass  through  and  not  around 
the  discs.— W.  V.  F. 


Air  and   ijas;    Apparatus   for   treating   and   oOOling 

.        Ilcenan    and    Froude,    Ltd.,    and    G.    II. 

Walker,  Manchester.     Eng.  Pat.  115,546,  July  28, 
1917.     (Appl.  No.  10,8(10  of  1917.) 

In  apparatus  of  the  type  In  which  air  is  passed 
through  one  or  more  drums  formed  of  convolutions 
of  cloth  or  other  suitable  material  wound  spirally 
or  concentrically  around  a  horizontal  shaft,  with 
distance  pieces  to  separate  the  coils,  the  liquid  is 
distributed  to  each  drum  by  perforated  pipes,  weir 
plates,  gutters,  or  the  like  arranged  at  the  edges 
of  the  convolutions  of  the  drum.  The  perforated 
pipes  may  be  arranged  radially  from  a  central 
annular  supply  chamber  mounted  eccentrically  on 
the  shaft,  or  the  liquid  may  be  supplied  at  the 
outer  cuds  of  the  radial  pipes  which  are  connected 
to  a  central  eccentric  discharge  chamber.  The 
pipes  are  thus  moved  over  the  edges  of  the  con- 
volutions during  rotation.  A  rotary  extractor  may 
be  provided  to  eliminate  moisture  from  the  treated 
air  or  gas. — W.  F.  F. 


Air-filtering   or   washing    apparatus.       P.   H.   H. 

Jantzen.    London.     Eng.    Pat.    115.G09,    Jan.    25, 

191S.  (Appl.  No.  1419  of  1918.) 
In  an  air-filtering  or  washing  apparatus  in  which 
air  is  passed  over  wet  plates,  the  plates  are 
arranged  vertically  In  groups,  the  plates  of 
adjacent  groups  being  oppositely  inclined  to  the 
flow  of  the  air.  Grid-bars  or  distance  strips  are 
arranged  between  the  top  edges  of  the  plates,  and 
are  slightly  recessed  over  the  greater  part  of  their 
length  so  as  to  leave  a  narrow  slit  between  tbem 
and  the  plates.  The  tops  of  each  group  of  plates 
thus  form  the  bottom  of  a  reservoir,  and  the  water 
passes  through  the  slits  and  flows  down  in  thin 
liltns  over  the  plates.  The  plates  are  supported  In 
slotted  racks  so  that  they  may  be  easily  lifted  out. 

— W.  F.  F. 

Air-separator.     G.    S.    Emerick,    Philadelphia,    Pa. 

U.S.  Pat.  1,263,394,  Apr.  23,  1918.    Date  of  appl., 

Jan.  27,  1917. 
The    material   to   be    separated    is    fed    over   the 
deflecting  plate,  19,  into  the  double  conical  vessel, 
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6,  and  passes  downwards  over  the  sloping  side  of 
that  vessel  to  the  inverted  cone,  24.  The  two 
conical  vessels  are  connected  by  an  annular  vessel, 
37,  communicating  through  its  lower  horizontal 
face  with  the  outer  casing,  2.    Air  is  admitted  to 


this  casing  and  passes  upwards  against  the  flow 
of  material  through  the  annular  vessel,  37,  and 
conical  vessel,  6,  to  the  outer  vessel,  2,  as  shown 
by  the  arrows.  The  current  of  air  may  be  regu- 
lated by  an  annular  valve  plate,  30,  movable 
vertically  by  cables,  31,  operated  from  outside  by 
bars  extending  through  the  top  of  the  outer  casing 
so  as  to  vary  the  air  inlet. — W.  F.  F. 

Separator  [for  oils];  Magnetic .    A.  L.  Hadley, 

Fort  Wayne,  Ind.,  Assignor  to  General  Electric 
Co.  U.S.  Pat.  1,263,406,  Apr.  23,  191S.  Date  of 
appl.,  Oct.  7,  1910. 

An  iron  or  steel  tank  is  provided  with  a  central 
vertical  partition  extending  from  the  top  nearly  to 
the  bottom,  and  carrying  at  its  lower  end  a  hori- 
zontal plate  of  smaller  diameter  than  the  tank.  A 
similar  plate  is  arranged  parallel  to  the  first  and 
below  it,  so  that  any  liquid  passing  from  one  com- 
partment to  the  other  must  pass  between  the  plates. 
A  flat  solenoid  is  arranged  in  the  bottom  of  the 
tank  below  the  lower  plate  so  that  a  magnetic 
field  is  maintained  between  the  plates.  Oil  to  be 
cleaned  is  admitted  to  one  of  the  compartments 
and  withdrawn  from  the  other.— W.  F.  F. 


KUn.      H. 

1,263,620, 
1916. 


E.    Straight,    Adel,    Iowa.      U.S.   Pat 
Apr.  23,  191S.     Date  of  appl.,  Sept.  25, 


Gas  is  supplied  from  a  drum  through  several  small 
pipes  which  pass  through  the  crown  of  the  kiln. 
Each  of  these  gas-pipes  is  surrounded  by  a  larger 
one  through  which  the  air  for  the  combustion  of 
the  gas  is  supplied.— A.  B.  S. 

Evaporating     liquids;     Method      and     apparatus 

?°r  ■     w     T.   Hoofnagle,    Glen  Ridge,    N.J., 

Assignor  to  Electro-Chemical  Products  Co.,  New 
York.  U.S.  Pat  1,263,893,  Apr.  23,  1918  Date 
of  appl.,  Oct.  12,  1916. 

In  a  method  of  evaporating  liquids  under  vacuum, 
the  system  is  constantly  exhausted,  and  a  regulated 
quantity  of  ionisable  gas  is  admitted  and  subjected 
to  an  ionising  influence.  The  ionising  chamber 
comprises  an  outer  metal  casing,  within  which  is 
a  dielectric  vessel  containing  a  conducting  liquid 
A  conduit  passing  through  the  dielectric  vessei 
connects  the  evaporating  chamber  and  the  casing. 

—J.  H.  P." 


Extraction  of   solids;  Continuous  .    H.   Eber- 

hardt,   Wolfenbiittel.    Ger.  Pat.   302,641,   Feb.   8, 
1916. 

The  material  descends  one  or  more  cylinders  con- 
taining screw  conveyors,  meeting  a  rising  stream 
of  solvent.  The  material  collecting  in  the  chamber 
below  is  raised  by  another  screw  conveyor  through 
an  inclined  cylinder  against  a  stream  of  fresh 
solvent  and  ejected  above  the  surface.  The  whole 
apparatus  is  enclosed,  so  that  volatile  liquids  can 
be  handled— H.  J.   H. 


Centrifuge  drum  with  a  surrounding  annular 
•chamber.  H.  Stegmeyer,  Charlottenburg.  Ger. 
Pat.  302.S76,  Apr.  12,  1916. 

The  apparatus  consists  of  a  casting  in  the  form 
of  a  truncated  cone  divided  by  a  perforated 
diaphragm  in  the  form  of  an  inverted  truncated 
cone.  The  liquid  separated  from  the  material 
treated  collects  in  the  annular  lower  chamber  and 
can  be  returned  to  the  upper  chamber. — H.  J.  H. 


Cooler  for  salt  solutions  and  other  liquids. 
Maschinenfabr.  Thyssen  und  Co.,  Miilheim. 
Ger.  Pat.  302,887,  Feb.  12,  1916. 

Solutions  are  cooled  preparatory  to  crystallisation 
by  being  allowed  to  fall  through  air  in  a  spray  from 
nozzles  which  are  heated,  e.g.,  by  a  steam  jacket — 
to  prevent  premature  crystallisation  of  salts  and 
stoppage  of  the  plant. — H.  J.  H. 


and    hygroscopic    suh- 

—   into   dry   products. 

Ger.     Pat.     303,122, 


Oils,    resins,    waxes,    etc., 
stances;   Conversion  of  - 
R.     Marcus,     Frankfort. 
Feb.  20,  1914. 

Artificially  prepared  magnesium  silicate  has  a 
higher  capacity  for  adsorption  than  silicic  acid. 
Alone  or  with  the  latter  in  admixture  with  liquids 
and  hygroscopic  solids  it  gives  dry  powders. 

— H.  J.  H. 

Refrigerating  machines;  Method  of  icorking  com- 
pression   .     G.   Doderlein.     Ger.  Pat.  304,077, 

Dec.  4,  1914. 

Dry  and  moist  vapours  are  separately  withdrawn 
from  the  compressor  and  passed  through  an  oil 
separator  before  entering  the  condenser.  The 
compression  may  also  be  effected  in  stages,  an  oil 
separator  being  placed  between  each  compressor 
and  the  condenser. — C.  A.  M. 


Cooling    water;  Process  for  increasing  the  cooling 

action    of  .       W.    Billig,    Berlin-Friedeuau. 

Ger.  Pat.  304,078,  Aug.  15,  1915. 

Gases  are  removed  from  the  cooling  water,  e.g., 
by  filtration  through  a  charcoal  filter,  and  the  loss 
of  heat  conductivity  due  to  the  formation  of  gas 
bubbles  on  the  walls  of  the  cooling  apparatus  is 
thus  prevented. — C.  A.   M. 


Crushing  and  pulverising  machines.  A.  D.  Furse 
and  A.  J.  Neill,  London.  Eng.  Pat.  115,542, 
July  13,  1917.     (Appl.  No.  10,150  of  1917.) 

Ammonia  compressor.  G.  Ferguson,  Assignor  to 
Apeldoornsche  Maschinenfabriek  en  Metaal- 
gieterij  vorheen  L.  Landaal,  Apeldoorn,  Nether- 
lands. U.S.  Pat.  1.264,043.  Apr.  23,  1918.  Date 
of  appl.,  Nov.  10,  1917. 

See  Eng.  Pat.  111,101  of  1917;  this  J.,  191S,  1  a. 
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Method  of  disponing  of  waste  gases  from  eliemieul 
..;» ■ratimis.     Eng.   Tat.  115,350.     Set)   V. 

Mi  Hi  ail     of     treating     finilgsiitnliriileil     material. 

U.S.  Pat  1,268,082.    See  XIII. 


IIa.-FUEL  ;  GAS ;  MINERAL  OILS  AND  WAXES. 

Combustion;  calculation  of  the  excess  of  air  need 

in .    V.   Hassreidter.    Metal]    U.   Brz,    IMS, 

IS.  139— 14,'f. 

Wiikn  a  volume,  O,  of  producer  gas  is  burned,  the 
volume  of  air,  /..  required  is  not  R—Q  as  commonly 
stated,  but  B—O+c—d,  where  R  la  the  volume  of 
products  of  combustion,  and  o  the  contraction  and 

d  ii xpanslon  due  to  combustion.      For  1  vol. 

of  each  of  the  following  gases,  when  dry,  the 
respective  values  of  <•  are: — CsH.  or  Csll(,  2-5; 
t'H.  or  (MI,.  2-0;  Hi  or  O.H.,  l  •".;  CO,  or,.  When 
the  volume  of  the  moist  products  of  combustion  is 
taken,  neither  expansion  nor  contraction  occurs  in 
the  combustion  of  methane  and  ethylene;  hydrogen  i 
and  acetylene  contract  0\">  vol.,  and  with  ethane 
and  benzene  an  expansion  (d=0'5)  occurs.  Again. 
if  r.„  =  the  volume  of  air 'theoretically  necessary 
and  L  the  excess  of  air  admitted,  La  =R  —  L  —  G 
+c-d.  This  equation  is  applicable  to  moist  tine 
gases  if  the  volume  of  the  water-vapour  in  them  is 
taken    Into     consideration.        On    the     customary 

assumption  thai  L=R-0,  the  ratio     '     may  have 

only  half  its  proper  value.  If  E=the  percentage 
of  air  in  excess  of  that  theoretically  necessary, 
j-  =  lho  excess  of  oxygen  in  t lie  products  of  com- 
bustion, 2= the  volume  of  oxygen  theoretically 
required  for  the  combustion,  and  ft = the  volume  of 

products  of  combustion,  E=  .   Fischer's  ratio, 

•21 

21-79-   :  1  (wherc  "  =  °'0  o^'gen  and  n  =  %  nitro- 

gen  in  the  products  of  combustion),  is  applic- 
able to  coal,  coke,  and  illuminating  gas,  but  not 
to  producer  gas  and  other  fuels  containing  a  con- 
siderable percentage  of  nitrogen.  Further,  It  Is 
not  satisfactory  to  use  the  percentage  of  nitrogen 
in  the  products  of  combustion  as  a  basis  for 
calculating  the  excess  of  air  present,  as  a  variation 
of  10%  in  the  latter  causes  a  variation  of  only 
01%  in  the  nitrogen,  but  a  variation  of  S%  in  the 
free  oxygen. — A.  1$.  S. 


Wood;  Carbonisation  of in  inclined  retorts  at 

Yurta  r/asworks,  Stockholm.    A.  Molin.    J.  Gas- 
beleucht,  191S,  61,  50—55. 

Nearly  one-half  of  the  gas  supply  of  Stockholm  is 
now  manufactured  from  wood  carbonised  In 
inclined  retorts.  To  reduce  the  excessive  pro- 
portion of  carbon  dioxide  in  the  gas  from  wood, 
It  Is  arranged  that  the  lower  half  of  the  retort 
should  always  contain  hot  charcoal  over  which  the 
gas  passes  on  its  way  to  the  exit.  A  portion  of 
the  carbon  dioxide  is  thereby  converted  into 
monoxide,  but  owing  to  the  violent  evolution  of  the 
gas  in  the  early  stages,  much  carbon  dioxide  passes 
unchanged.  On  discharging  the  retort  one-half  of 
the  charge  Is  left  in  tile  lower  end.  Fresh  wood 
Is  piled  above  that  and  on  top  coal  equal  to  one- 
tenth  of  the  weight  of  wood.  Coal  is  Included  to 
furnish  hydrocarbons  which  on  decomposition 
deposit  carbon  and  so  keep  the  retorts  gas-tight,  and 
also  so  that  the  ammonia  liberated  shall  neutral- 
ise any  acetic  acid  which  may  pass  the  hot  char- 
coal undecomposed.  The  aqueous  distillate  is 
alkaline.       The  make  of  gas   is  at  least  000  cub. 


metres  pel  ton.  of  calorific  value  3000—  3300  kilo.- 
calories  per  cubic  metre.  50  .kilos,  of  wood  Is 
Charged  every  2  hours,  and  the  output  of  gas  is 
approximately  the  same  as  that  oblaineil  when 
coal  is  carbonised,  although  the  calorific  value 
and  the  amount  of  useful  coke  produced  are  lower. 
The  coke  and  charcoal  mixture  has  been  success- 
fully used  as  fuel  in  gas  producers.— II.  .1.  11. 


defines;    Action    of    concentrated  sulphuric  acid 

on  with  particular;  reference  to  tin-  refining 

iii  petroleum  distillates.  B.  T.  Krooks  and  I. 
Humphrey.  .1.  Anier.  ('hem.  Soc,  litis,  40,  822— 
866. 

The  principal  results  of  the  action  of  sulphuric 

acid  on  olcliiics  are  polymerisation  and  the  forma- 
tion of  secondary  and  tertiary  alcohols,  and  of  alkyl 
tiydrogen  and  dlalkyl  sulphates;  no  simple  mono- 
oleline  appears  to  yield  •'  tar  "  witli  sulphuric  acid 
at  below  15° C.  With  olefines  of  higher  molecular 
weight  tlie  tendency  is  mainly  to  polymerisation 
With  formation  of  hydrocarbons  containing  at  least 
one  double  bond,  Which  are  relatively  resistant 
towards  sulphuric  acid.  During  the  refining  of 
petroleum  oils  by  treatment  with  sulphuric  acid  it 
is  therefore  probable  that  the  treated  oil  contains 
the  viSCOUS  polytnerides  and  that  these  do  not  pass 
into  the  acid:  contrary  to  Die  usually  accepted 
view  that  the  refined  viscous  petroleum  oils  of  the 
lubricant  type  consist  exclusively  of  naphthenes  and 
polynaphthcnes,  it  is  consequently  likely  that  they 
contain  a  considerable  proportion  of  unsaturated 
hydrocarbons  formed  by  the  polymerisation  of 
simpler  olefines,  and  this  view  receives  confirmation 
from  the  appreciable  iodine  value  of  such  refined 
oils  and  from  the  fact  that  polymerides  prepared 
by  the  action  of  sulphuric  acid  on  definite  olefines 
such  as  duodecene  are  very  closely  similar  to  lubri- 
cating  oils  of  the  same  molecular  weight.  In  the 
refining  of  petroleum  distillates,  tars  are  apparently 
not  formed  from  the  mono-ethylenic  hydrocarbons 
but  from  diolefines,  the  presence  of  which  is  due 
to  the  high  temperature  of  the  previous  distillation. 
The  saturated  paraffin  hydrocarbons  are  not 
attacked  by  ordinary  sulphuric  acid  although  their 
sulphonation  can  be  effected  by  fuming  sulphuric 
acid.  When  gasoline  or  other  hydrocarbon  frac- 
tions have  been  refined  by  treatment  with  sulphuric 
acid,  they  may  contain  a  small  percentage  of  dis- 
solved normal  alkyl  sulphates  and  a  considerable 
quantity  of  polymerised  olefines,  so  that  the  "  keep- 
ing "  and  "  drying  "  qualities  may  be  impaired  and 
re  distillation  is  necessary  to  remove  these  impuri- 
ties which  are  introduced  during  the  refining.  The 
unpleasant  odour  of  "cracked  "  gasolines  is  due  to 
sulphur  compounds  and  nitrogen  bases,  whilst  the 
resinification  observed  on  prolonged  storage  is  pro- 
bably due  to  diolefines;  in  these  cases  "  sweet  "  and 
stable  gasoline  can  be  obtained  by  treatment  with 
less  than  6%  by  weight  of  S5— 90%  sulphuric  acid 
followed  by  washing  with  alkali  and  re-distillation. 
In  the  refining  of  crude  benzols  the  distillation 
after  the  sulphuric  acid  treatment  is  accompanied 
by  the  liberation  of  sulphur  dioxide  and  the  forma- 
tion of  a  Residue  of  high-boiling  viscous  oils  which 
becomes  converted  into  pitch  or  resin  on  longer 
heating;  the  sulphur  dioxide  arises  from  the  decom- 
posltion  of  dissolved  normal  alkyl  sulphates  whilst 
Ha-  pitch  or  resin,  often  erroneously  described  as 
"  coumarone  resin,"  probably  consists  of  or  arises 
from  tlie  highly  polymerised  products  derived  from 
the  diolefinic  constitutents  of  the  crude  liquid.  As 
an  outcome  of  the  results  obtained  in  this  and 
previous  investigations,  the  conclusion  is  drawn 
that  at  present  there  is  no  method  for  the  quantita- 
tive determination  of  the  volume  percentage  of 
unsaturated  hvdrocarbons  in  petroleum  oils.  (See 
also  .T.  Chem.  Soc,  191S,  I.,  2SG.)— D.  F.  T. 
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Paraffin  wax;   Oxidation   products   of   .       M. 

Bergmann.     Z.  angew.  Chem.,  1918,  81,  69—70. 

Refined  white  paraffin  wax,  m.  pt.  52°  C,  of 
Galiclan  origin  was  oxidised  by  blowing  through  it 
a  rapid  current  of  air  at  130°— 135°  C.  for  15—18 
days.  The  product  was  a  brown,  unctuous  mass, 
with  acid  value  132,  forming  soaps  with  alkalis. 
The  acid  products  were  separated  as  barium  salts 
and  fractionated  by  distillation  under  reduced  pres- 
sure after  liberation  by  hydrochloric  acid.  The 
fraction  distilling  from  270°  to  310°  C.  under 
100  mm.  pressure  was  further  purified  and  identi- 
fied by  its  m.  pt.,  801°  C,  and  by  that  of  its  ethyl 
ester,  55°  C,  as  lignoceric  acid,  which  occurs  in 
arachis  oil  and  beech-wood  paraffin.  Prom  the 
fraction  distilling  between  230°  and  270°  C.  were 
isolated  a  neutral  body,  m.  pt.  48°  C,  crystallising 
in  leaflets,  an  acid,  CiiH«Oi.,  m.  pt.  53-7°  C,  and 
another  acid,  m.  pt.  38-4°  C,  which  might  be  an 
isopalmitic  acid,  CisHmOj.  (See  also  J.  Chem.  Soc, 
1918,  i.,  285.)— J.  F.  B. 

Effect  of  load  on  refractoriness  of  firebricks,  etc. 
Mellor  and  Emery.  Report  of  Refractory 
Materials  Research  Committee  of  Inst.  Gas 
Engineers.     See  VIII. 

Patents. 

Coking  ovens;  Horizontal  .     Soc.  Franco-Beige 

de  Fours  a  Coke,  Brussels.  Eng.  Pat.  113,779, 
Nov.  9,  1917.  (Appl.  No.  16,409  of  1917.)  Under 
Int.  Conv.,  Feb.  26,  1917. 

The  oven  is  divided  transversely  into  two  sub- 
stantially symmetrical  parts  heated  independently, 
and  the  space  below  each  half  is  divided  by  a 
partition  into  two  similar  independent  recupera- 
tors. Producer  gas  is  passed  through  one  of  these 
recuperators  from  bottom  to  top  and  thence  to  the 
burner  at  the  base  of  the  combustion  chamber, 
and  air  is  similarly  passed  through  the  other 
recuperator  to  the  burner.  Combustion  products 
pass  from  the  top  of  the  vertical  heating  flues 
into  a  horizontal  passage  and  thence  downwards 
through  vertical  conduits  to  the  two  recuperators 
through  which  they  pass  in  zig-zag  paths  to  pre- 
heat the  gas  and  air.  No  reversal  of  the  gas, 
air,  and  combustion  products  is  necessary. 

— W.  F.  F. 

Oas  generators;  Method  for  operating  ■ [with 

recovery   of  ammonium    chloride].        A.   Riedel, 
Kossern,  Saxony.  Eng.  Pat.  101,220,  Aug.  16,  1910. 
(Appl.    No.   11,575  of  1916.)    Under    Int.    Conv., 
Aug.  16,  1915. 
In  the  normal  working  of  a  gas  producer,  chlorides 
such    as     common    salt,     calcium    or    manganese 
chlorides  or  the   like,    are    added,    together  with 
water,   the  amount  of  chlorine  in   the   salt  being 
equivalent   to    the    nitrogen    content   of   the   coal. 
The  whole  of  the  nitrogen  is  thereby  converted  into 
ammonium   chloride,   which   is   recovered    by   con- 
densation.—W.  F.  F. 

Gasifying  retort.  H.  R.  Wemple,  Elizabeth,  N.J. 
U.S.  Pat.  1,262,S80,  Apr.  16,  1918.  Date  of  appl., 
Apr.  6,  1917. 


A  cup-shaped  member,  3,  has  its  open  end  mounted 
on  the  intake,  1,  of  an  engine  and  is  provided  with 


a  nozzle,  5,  fixed  at  the  top  as  shown.  A  cap,  8, 
fits  over  the  member,  3,  and  fuel  to  be  gasified 
passes  through  the  opening,  13,  and  helical  groove, 
6,  to  the  top  of  the  nozzle,  5. — W.  F.  F. 

Oas    producer.    F.     Siemens,    Berlin.    Ger.    Pats. 

(a)  303,062,  Apr.  24,  1917,  and  (b)  303,562,  May  10, 

1917. 
(a)  In  addition  to  the  usual  gas  outlet  the  producer 
is  provided  with  two  openings  in  the  lower  part, 
through  one  of  which  a  highly  heated  gas  is  intro- 
duced to  decompose  the  fuel,  whilst  through  the 
other  a  portion  of  the  gas  produced  is  withdrawn 
for  the  preliminary  heating  of  the  gas  used  for  the 
decomposition.  These  openings  are  connected  with 
regenerators,  one  of  which  is  used  for  heating  the 
gas  used  for  the  decomposition,  whilst  the  other 
is  heated  by  the  combustion  of  the  gas  withdrawn 
from  the  producer.  The  regenerators  are  so 
arranged  that  heat  can  be  conducted  to  the  fuel  in 
the  producer  through  one  of  the  walls  of  the 
regenerators  or  of  the  flues  leading  thereto.  The 
gas  withdrawn  for  heating  purposes  is  preferably 
taken  from  a  place  in  the  producer  where  the  tem- 
perature is  high,  but  where  tarry  compounds  are 
not  formed,  (b)  By  far  the  greater  portion  of  the 
producer  gas  is  passed  to  the  regenerator  as  de- 
scribed under  (a),  only  a  small  portion,  sufficient 
to  ensure  decomposition  of  the  fuel  in  the  producer, 
being  withdrawn  through  the  usual  gas  outlet. 

— C.  A.  M. 

Methane;  Preparation    of  .      Badische   Anilin 

u.  Soda  Fabrik.    Ger.  Pat.  303,718,  Sep.  12,  1914. 
Addition  to  Ger.  Pat.  292.615. 

Nickel  catalysts  as  claimed  in  the  original  patent 
(see  Fr.  Pat.  463,114  of  1913:  this  J.,  1914,  313)  and 
also  as  prepared  by  impregnating  substrata  with 
relatively  small  amounts  of  nickel  salt  solutions  free 
from  halogens  and  sulphur  (Ger.  Pat.  297,25S;  this 
J.,  1917,  873)  are  used  for  the  preparation  of  methane 
at  temperatures  not  materially  exceeding  450°  C. 
and  avoiding  a  large  excess  of  steam.  This  enables 
water-gas  or  other  gaseous  mixture  containing 
carbon  monoxide  to  be  used  in  place  of  carbon 
monoxide. — C.  A.  M. 

Tarry  substances  such  as  pitch  or  steel  works  tar 
and  tar  oils;  Process  for  the  fractional  separation 
of  — -  from  superheated  crude  gases  H.,  G., 
and  E.  Feld,  Linz.  Ger.  Pat.  303,195,  Oct.  12, 
1913. 

Hot  water  at  or  above  the  temperature  of  the  "  dew 
point  "  of  the  gas  for  steam  is  sprayed  into  the 
gas  in  such  limited  quantity  that  the  temperature 
is  reduced  only  to  the  point  necessary  for  the 
separation  of  the  desired  tarry  product.  The 
receivers  into  which  the  gases  pass  from  the  retort 
may  also  be  washed  with  water  at  or  above  the 
temperature  of  the  "  dew  point  "  for  steam.  A 
thermostat  may  be  used  in  which  the  gases  and 
the  water  rise  concentrically  about  the  entrance 
tube,  where  they  are  again  heated  before  leaving 
the  thermostat.  By  repeatedly  passing  the  wash- 
ing agents  used  for  washing  the  tar  constituents 
of  high  boiling  point  through  the  gas-washing 
apparatus  tar  fractions  of  definite  uniform  com- 
position may  be  obtained. — C.  A.  M. 

Liquid  fuel.  H.  Shannon,  Richmond,  Surrey, 
Assignee  of  W.  P.  Bending,  San  Francisco,  Cal., 
U.S.A.  Eng.  Pat.  114,411,  Sep.  7,  1917.  (Appl. 
No.  12,S56  of  1917.)  Under  Int.  Conv.,  Mar.  27, 
1917. 
A  suitable  quantity  of  animal  fat  or  grease  is  added 
to  a   mixture  of  approximately  equal  volumes   of 
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hydrocarbon  oil  and  water,  previously  hen  tod  to  n 
temperature  sufficient  to  molt  the  added  fat,  and 
the  whole  agitated  to  form  an  emulsion.  The 
mixture  is  suitable  for  use  as  a   liquid   fuel. 

— T.  St. 

Distillate  of  shale  free  from  sulphur:  Process  for 

obtaining  a  .       G.   E.   Heyl,   London.    Eng. 

I'.il.    11.-..4J2,    Sop.    14,   1!)17.     (Appl.   No.   4249  of 
r.U7.) 

Tiik  shale  is  tinely  ground  with  sufficient  ferrous  or 
ferric  chloride  to  combine  with  all  the  sulphur  con- 
tained In  the  shale,  and  the  mixture  distilled.  It 
is  claimed  that  practically  all  the  sulphur  Is  re- 
tained as  iron  sulphide. — T.  St. 


Motor   fuels    und    light    paraffin    oils;    Method    of 

obtaining  from  shale;  and   benzene,  toluene 

and  sohent  naphtha  from  coal.  P.  M.  Justice, 
London.  From  S.  G.  Pirani,  Melbourne, 
Australia.  Eng.  Pat.  115,573,  Sep.  18,  1817. 
(Appl.  No.   13,485  of  1917.) 

Shale   or  coal   in  the  forjn   of  coarse   powder  is 
mixed  with  a  liuoly  ground  material,  such  as  lime- 
si  one,  winch  under  the  action  of  heat  will  give  oil 
carbon  dioxide,  and  with  small  iron  scrap,  or  its 
chemical   equivalent,    and    the    mixture   is   slowly 
heated  in  a  vertical  retort  to  temperatures  ranging 
from  175°  to  S00°  0.  according  to  the  oils  required. 
Shale   may  also  be  treated  in   the  form  of   small 
lumps,  when  it  is  desired  to  obtain  a  coke  ready  for 
market   without  further  treatment.      The   carbon 
dioxide  given  off  during  the  distillation  acts  as  a 
canter  for  the  hydrocarbon  vapours  evolved  from 
the  shale  or  coal,  and  prevents  them  from  becoming 
permanently  fixed  gases,  while  the  action  of  the 
iron    scrap    increases   the    volume   of    hydrocarbon 
vapours  given   off  in  the  retort.    The   proportions 
of   the  ingredients  vary  according  to   the   amount 
of  oxygen  contained    in  the  coal  or   shale.    Willi 
an  oxygen  content  of  6  to  13%  a  suitable  amount 
of  limestone  is  3  to  8%,  and  of  iron  scrap  1J  to 
4%.    When  no  more  vapours  are  evolved  the  tem- 
perature is  raised  beyond  800°  C.  and  water  in  the 
form  of  a   fine   mist    or   jet  is  injected   into  the 
lower  part  of  the  retort.    The  vapours  formed  in 
the  two  operations  are  passed  through  a  condenser, 
and    any    uncondensed    vapours    are    then    passed 
through  an  absorbing  tower  containing  coke  which 
has  been  saturated  with  a  suitable  non-volatile  oil. 
The   condensed    oils    are   separated   by    fractional 
distillation.    The   residual  oils  from  the    various 
disl illations  may  be  mixed  with  fresh  quantities  of 
limestone   and  iron  scrap   and  subjected  again   to 
distillation.    The  vapours  formed  in  this  operation 
are  however  passed  through  a  second  retort  exactly 
like  the  first,  and  at  the  same   temperature,  but 
Charged  to  about  half  its  capacity  with  manganese 
dioxide    and    iron    scrap,    preferably   in    the   pro- 
portions of  1  part  of  the  former  to  2  parts  of  the 
latter.    The  effect  of  these  last-mentioned  materials 
Is    to    enhance    the    production    of    condensable 
vapours.— T.  St. 


Gil;  Recovery  of  from  oil-sands.    F.  Squires. 

Marietta,  Assignor  to  W.  Squires,  Jamesvllle, 
Ohio.  U.S.  Pat.  l,2(i3,G18,  Apr.  23,  1018.  Date 
of  appl.,  Jan.  26,  1018. 

A  '.vseotjs  medium  is  caused  to  pass  through  the 
oil-sand  towards  the  pumping  well,  where  the  oil 
vapour  carried  by  the  gas  is  condensed.  The  oil  is 
pumped  from  the  well  and  the  gaseous  medium 
allowed  to  escape  upwards  through  the  well,  a 
counter-current  of  oil  supplied  from  the  top  of  the 
well  absorbing  any  remaining  uncondensed  vapour. 

— L.  A.   C. 


Sludge  acid  [from  mineral  oil  refining];  Concentra- 
tion and  purification  of .     W.  A.  Sinter,  Fort 

Worth,  Tex..  Assignor  to  Gulf  Helming  Co.,  Pitts- 
burgh, Pa.  U.S.  Pat.  1,203,950,  Apr.  23,  1918. 
Date  of  appl.,  May  18,  1917. 

Acid  sludge  is  treated  with  dilute  acid  and  the 
weak  acid  is  separated  and  concent  rated  t.v  causing 
it  to  flow  against  a  counter-current  of  heated  air 
which  has  been  blown  through  a  body  of  previously 
concentrated  acid  in  order  to  concentrate  it  further 
and  to  oxidise  impurities  therein.  The  air  is 
finally  scrubbed  with  water  to  furnish  the  dilute 
acid  for  the  initial  treatment  of  the  sludge. 

— L.  A.  C. 

[Gas]  retorts;  Construction  of  vertical  H    T 

Toogood,  and  R.  Dempster  and  Sons,  Ltd.,  Hllandi 
Sfc  ofl^f38'    JUly   16'    1917'      ClBfl!    No! 

Oil-gas  and  other  gas  furnaces.    Eng.  Pat.  115  214 
See  I. 

Magnetic  separator  [for  oils].    U.S.  Pat    1  263  406 
See  I. 

Method  and  plant  for  the  distillation  of  tar,  crude 
petroleum,  resin,  and  similar  materials.  Ger 
Pat.   302,323.     See   III. 

Oil-tester   [for  determining  the  flash-point}.    U  S 
Pat.   1,263,145.    See  XXIII. 


IIb.-DESTRUCTIVE  DISTILLATION ;  HEATING  • 
LIGHTING. 

Carbonisation  and  distillation  of  peat,  sawdust 
sweepings  and  other  waste  organic  matter.  C 
Galaine  and  0.  Houlbert.  Comptes  rend.,  1918, 
lob,  Njl — S.j(J. 

Six  cylindrical  rotating  retorts  are  mounted  on 
separate  shafts  on  a  frame  which  enables  the 
retorts  to  he  heated  in  turn  in  a  fixed  semi-circular 
furnace.  Three  retorts  are  heated  simultaneously, 
whilst  one  is  cooling,  one  being  emptied,  and  one 
being  filled  at  the  same  time.  With  retorts  each 
containing  1  Ion  of  peat  and  rotating  10  times  per 
rnin.,  the  distillation  requires  about  40  min  The 
gas  passes  away  through  a  hollow  shaft  in  each 
retort  to  a  central  collecting  flue  in  the  maiu  shaft 
of  the  frame.  The  by-products  are  treated  in  the 
customary  manner  for  the  recovery  of  ammonia, 
etc.  By  the  rotation  of  the  retorts,  combined  with 
the  large  surface  exposed  to  the  heat,  rapid  trans- 
mission of  heat  through  them  is  attained,  and 
hence  the  distillation  can  be  carried  out  at  a  lower 
furnace  temperature  than  in  other  apparatus.  It 
is  suggested  that  this  arrangement  should  be  used 
for  the  destructive  distillation  of  household  refuse. 

—A.  B.  S. 

Incandescence  lamps;  Crystals  in  filament  form  as 

used   in  electric  .       F.    Schroter.       J     Gas- 

beleucht.,  1918,  61,  44—45. 

The  effect  of  work  on  a  tungsten  filament  is  to 
convert  the  metal  into  the  labile  elastic  form  which 
reverts  to  the  crystalline  at  high  temperatures. 
Crystal  boundaries  are  produced  which  are  points 
of  weakness  and  readily,  fracture.  In  the  process 
of  J.  Pintsch  (Fr.  Pat.  469,212  and  Ger  Pat 
304,857;  this  J.,  1915,  36;  191S,  331  a)  this  is  avoided 
by  producing  a  filament  consisting  of  one  homo- 
geneous  elastic   crystal.      A  drawn   and    sintered 
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thread  is  made  of  tungsten  with  the  addition  of  2% 
of  thorium  oxide  which  acts  as  a  catalyst,  and  its 
micro-structure  is  found  to  resemble  a  bundle  of 
crystals  of  octagonal  section.  The  filament  is 
drawn  through  a  cylindrical  electrically  heated 
furnace  with  a  zone  at  2400°— 2600°  C.  and  an 
atmosphere  of  hydrogen.  The  rate  of  motion — 
about  25  metres  per  hour — is  somewhat  slower 
than  that  of  crystal  growth.  The  crystals,  already 
existing,  grow  and  coalesce  so  that  at  the  end  the 
whole  filament  consists  of  one  crystal,  which 
cannot  therefore  grow  on  further  heating  or  develop 
new  crystal  junctions.  The  filaments  show  a  high 
degree  of  pliability  which  is  very  permanent  in  use. 

— H.  J.  H. 


Manufacture  of  paper  pulp,  etc..  from  dead  leaves. 
Bramson.    See  V. 


Patent. 

Seal  for  retorts  in  distillation  plants.    W.  Schacht, 

Weissenfels.  Ger.  Pat.  302,754,  Aug.  26,  1916. 
The  lid  of  a  retort  used  for  the  dry  distillation  of 
residues  of  cellulose  factories  may  be  sealed  with 
a  metal  or  alloy  liquid  at  the  temperature  of  dis- 
tillation. Up  to  500°  C.  loss  by  volatilisation  is 
negligible.  An  outer  seal  of  high-boiling  oil  may 
be  provided  in  addition  to  the  seal  of  molten  metal. 

— H.  J.  H. 


m.-TAR   AND   TAR   PRODUCTS. 

Toluol  [and  cumene]  from  spruce  turpentine.  A.  S. 
Wheeler.  J.  Ind.  Eng.  Chem.,  191S,  10,  359—360. 
Spruce  turpentine  (see  this  J.,  191S,  296  a)  was 
purified  by  distillation  in  superheated  steam,  the 
vapour  being  passed  through  10%  caustic  soda  and 
then  condensed.  The  oil  was  separated  from  water, 
shaken  with  0'5%  potassium  permanganate  and 
then  with  strong  sulphuric  acid.  The  colourless 
purified  oil,  consisting  mainly  of  cymene,  was  mixed 
with  benzol  10  parts  by  weight  and  aluminium 
chloride  005  part  by  weight  and  boiled  for  10  hours 
on  a  water-bath,  the  solution  becoming  dark  red. 
The  product  was  fractionated  with  a  3-section 
Young  still  head,  and  the  portion  distilling  at 
83° — 95°  G.  was  redistilled.  Accumulations  occurred 
at  about  110°  and  153°  C,  the  boiling  points  of 
toluene  and  cumene.  The  cumene  may  be  utilised 
by  direct  oxidation  to  benzoic  acid. — W.  F.  F. 


Action  of  concentrated  sulphuric  acid  on  olefines 
With  particular  reference  to  the  refining  of 
petroleum  distillates.  Brooks  and  Humphrey. 
See  IIa. 

Patents. 

Distillation    of    tar,    crude    petroleum,    resin,    ayid 

similar  materials;  Method  and  plant  for  the . 

T.  Weickel,  Weinsheim  Customs  House.  Ger. 
Pat.  302,323,  Jan.  16, 1917. 

Horizontal  stills  for  tar  distillation,  etc.,  need  not 

be  walled  in  if  the  fire  gases  approach  and  leave  at 

the  same  region. — J.  C.  W. 


Method  of  obtaining  motor  fuels  and  light  paraffin 
oils  from  shale,  and  benzene,  toluene,  and  solvent 
naphtha  from  coal.     Eng.  Pat.  115,573.     See  IIa. 


Concentration     and    purification    of    sludge    acid. 
U.S.    Pat.    1,263.950.     See   Ha. 


Process  for  the  fractional  separation  of  tarry  sub- 
stances such  as  pitch  or  steel-works  tar  and  tar 
oils  from  superheated  crude  gases.  Ger.  Pat. 
303,195.    See  Ha. 


IV.-COLOURING   MATTERS   AND   DYES. 

Pyranfhridone.    R.    Scholl   and   O.    Dischendorfer. 
Ber.,    1918,   51,    441—452. 

Tiie  synthesis  of  pyranthridone, 

CO 

OX) 

1  [  0 

CO 

which  is  intermediate  between  pyranthrone, 
CjoHhO:,  and  flavanthrene,  C2»Hi=OiN2,  is  de- 
scribed. The  substance  sublimes  without  melting 
in  brownish-yellow  needles,  and  forms  a  violet-blue 
hydrosulphite  vat  from  which  cotton  is  dyed 
orange-red.  after  hanging  in  the  air.    The  parent 

base,    pvranthridine,    CjsHitN,    is   also   described. 

(See  further  J.  Chem.  Soc,  191S,  i.,  307.)— J.  C.  W. 

Flavanthrene;  Synthesis   of  .     R.    Scholl  and 

O.  Dischendorfer.    Ber.,  191S,  51,  452—453. 

The  immediate  precursor  of  flavanthrene  in  various 
syntheses  is  2.2'-diamino-l.l'-dianthraquinonyl. 
This  has  now  been  isolated  for  the  first  time,  in 
microscopic,  red  needles,  which  change  into 
flavanthrene  at  250°  C.  (See  further  J.  Chem. 
Soc,  1918,  i.,  308.)— J.  C.  W. 

Bhoduline:   The  simplest  .    F.  Kehrmann  and 

M.    Ramm.     Ber.,    191s,  51,    385— 388. 

When:  3.7-diacetylaminophenazine  is  heated  with 
methyl  sulphate  and  nitrobenzene,  a  mixture  of 
three  methyl  derivatives  is  formed,  from  which 
it  is  possible  to  obtain  3.7-diamino-5-methyl- 
phenazine  in  the  form  of  salts.  The  solution  of 
the  perchlorate  in  concentrated  sulphuric  acid  is 
green  but  becomes  violet-blue  and  then  red  on 
dilution  with  water.  (See  further  J.  Chem.  Soc, 
1918,  i.,  313.)— J.  C.  W. 

Phencyazonium    compounds.      F.     Kehrmann    and 
M.  Sandoz.    Ber.,  1918,  51,  3SS— 391. 

When  a  warm  solution  of  Kaufmann  and  Albertini's 
5  -  cyano  -  10  -  methyldihydroacridine  (Ber.,  1909, 
42,  1999)  in  glacial  acetic  acid  is  exposed  to  the 
air,  it  becomes  deep  yellow  owing  to  oxidation  to 
5-cyano-10-methylacridinium  acetate.  The  corre- 
sponding crystalline  perchlorate  may  be  isolated. 
The  base  is  now  designated  10-methylphen- 
cyazonium  as  it  greatly  resembles  phenazonium  as 
a  chromogeu.  It  may  be  regarded  as  the  parent 
of  Ehrlich  and  Benda's  trvpaflavine  (this  J.,  1913, 
745.     See  further  J.  Chem.  Soc,  1918,  i.,  313). 

—J.  C.  W. 

Constitution     and     colour.      VI.  Triphenylmcthane 
dyes.     F.    Kehrmann.     Ber.,   191S.  51,  468 — 174. 

It  is  suggested  that  triphenylmethane  bases  form 
salts  in  strongly  acid  solutions  in  which  the  acid 
residues  are  attached  not  only  in  the  usual  way,  as 
in  solutions  in  more  dilute  acids,  but  also  to  the 
central  carbon  atom,  by  the  exercise  of  a  fifth  and 
sixth  valency  or  bv  residual  affinitv.  (See  further 
J.  Chem.  Soc,  191S,  i.,  311.)— J.  C.  W. 
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J,  litis  formed  bu  titles.     H.  llallcr.     Kolloid  Zeits., 
VMS,  22,  49— 53. 

whkn  certain  substantive  dyes  are  dissolved  in  hot 
water,  solutions  are  obtained  which  form  jellies  on 
cooling.  The  structure  of  the  jellies  formed  by 
Heiizopurpurin  1$  and  Onryeophonln  II  has  been 
examined  and  found  to  be  very  similar  to  that  of 
the  aoap  jellies  Investigated  by  Zslgmondy  and 
Bacbmann  (this  J.,  ii»2.  1084).  The  formation  of 
the  jellies  seems  l<>  Ik-  dependent  on  the  presence 
of  small  quantities  of  electrolyte  in  the  dyes,  for 
Whan  the  solutions  are  puritied  by  dialysis,  coagu- 
lation   takes    place    and     the    gelatinous    coagulum 

is  no  longer  soluble  even  in  hot  water.    The  add! 

lion  of  sodium  chloride  is  however  suMieient  to 
bring  the  dye  into  solution.  If  the  purified 
gelatinous  consilium  is  dried  and  powdered,  the 
product  resembles  closely  the  original  material  but 
Is  sharply  distinguished  from  this  by  its  insolu- 
bility in  hot  water.  The  experiments  show-  that 
the  small  quantities  of  electrolytes  (sulphates  and 
chlorides)  which  are  present  in  the  commercial 
substantive  dyes  are  of  very  important  significance 
in  the  technical  application  of  these  substances,  but 
as  yet  no  satisfactory  explanation  of  the  phenomena 
can  be  given.     (Compare  J.  Chen).  Soc,  July,  1918.) 

— H.   M.   D. 

Patents. 

Pol    dyestuffa    of   the    oorboaole-naphthoquinone 

series,'  Manufacture  of  .     M.    P.   Schmidt, 

Assignor  to  Kalle  und  Co.,  Blebrlch,  Germany. 
U.S.  Pat.  1 ,961 ,868,  Apr.  1),  1918.  Date  of  appl., 
Apr.    UN.   PHti. 

CaHBAZOLH-NAPHTHOQUINONIS  are  condensed  with 
Compounds  containing  reactive  hydrogen  atoms. 
capable  of  condensation  with  a  benzo-  or  naphtho- 
quinone, giving  brown  to  black  powders,  insoluble 
in  water,  sparingly  soluble  in  the  common  organic 
media,  and  forming  yellow  to  brown  vats  with 
alkaline  reducing  agents,  from  which  fibres  are 
dyed  brown  to  black  tints.  The  condensation  pro- 
ducts    of     carbazole-naphthoquinone      (including 

t o| uea ibazolo  naphthoquinone!  with  oxythio- 

aaphthene  dissolve  in  concentrated  sulphuric  acid 
with  greenish-blue  colours,  form  yellow  vats,  and 
dye  wool  violet-black  tints,  the  shades  becoming 
redder  on  treatment  with  hot  acids.— J.  c.  w. 

Vat  dues  of  the  anthracene  series;  Manufacture  of 

nitrogenous      .       Chem.     Fabr.     Griesheim- 

Elektron.  tier.  Pat.  .".02,2.7.1,  Pec.  22.  11114.  Addi- 
tion to  Ger.  Pat.  301,554  (see  Eng.  "rat.  14,103  of 
1915;  this  J.,   1910,   1104). 

Tut:  alkali  salts  of  the  partially  alkylated  dyes 
mentioned  in  the  Chief  patent  are  alkylated  further, 
different  alky]  groups  being  introduced— .1.  C.   W. 

Vat  iyestuff  of  the  anthracene  series;  Manufacture 

of  a  golden-orange .    Chem.  Fabr.  Griesheim- 

Klcktron.     Ger.  Pat.  302,200,   June  6,   1916. 

Tut-:  benzyl  derivative  of  Pyrazole-anthrono  Yellow 

rang.  pat.  14,103  of  isib;  this  .t.,  i»i6,  1104)  is 

warmed  with  sulphuric  acid.  The  product  gives  i 
bluish  olive  green  vat  which  dyes  cotton  fast 
golden  orange.— J.  C.  W. 


V.-FIBRES  ;  TEXTILES  ;  CELLULOSE  ;  PAPER. 

Cellulose   of  cereal    straw:    Nature    of   the    ■ . 

E.  Heuser  and  A.  Haug.     Z.  angew.  Chem.,  1918, 
31,  99—100,   103—104. 

Id  the  determination  of  cellulose  In  straw  by  the 
chlorine  process  the  separation  of  the  last  residue 
of  lignin  presents  some  difficulty,  and  if  the  usual 


sulphite  solution  Ik'  employed  for  extracting  the 
chlorinated  product,  a  large  number  of  chlorine 
treatments  is  necessary,  so  that  (he  cellulose  is 
abnormally  attacked.  On  the  other  hand,  it  a 
111'  ,  solution  of  sodium  hydroxide  is  used  alter 
each  ehlorinaliou,  a  pure  cellulose  can  be  Isolated 
in  a  reasonable  time.  According  to  the  method 
recommended  by  the  authors,  2  grins,  of  chopped 
straw  (Intel-nodes)  is  placed  in  the  Gooch  crucible 
(see  this  J.,  1914,  71)  and  treated  with  a  strong 
current  of  steam  for  It)  mins.  to  soften  the  material. 
It  is  then  thoroughly  washed  and  treated  with 
chlorine  gas  for  half  an  hour.  The  hydrochloric- 
acid  produced  is  washed  out,  and  the  crucible  placed 
in  a  beaker  containing  about  100  C.C.  of  1%  caustic 
soda  solution  which  is  heated  for  10  mins.  at  a 
temperature  not  exceeding  70°  C.  The  treatment 
with  chlorine  gas  and  caustic  alkali  is  performed 
four  times  in  all.  for  half  an  hour  each  lime,  and 
i lie  cellulose  is  finally  bleached  with  or,,,  perman- 
ganate. The  yield  of  cellulose,  calculated  on  the 
dry  and  ash-free  basis,  Is  54-75— 55-00% ;  the  product 
is  free  from  lignin  anil  oxycollulose  but  still  con 
tains  pentosans  (furl'uroids).  In  an  example  given, 
the  amount  of  hydrochloric  aeid  produced  in  the 
first  four  chlorlnations  Of  half  an  hour  each  was 
28-5%;  the  total  after  10  chlorlnations  was  :;2::i",  . 
After  5  chlorlnations,  the  amount  of  hydrochloric 
aeid  produced  per  treatment  became  constant 
(0-55—000%).  The  amount  of  chlorine  combining 
with  the  lignin  ranged  from  950  to  10-81°,.  The 
action  of  the  chlorine  gas  on  the  pentosans  has  been 
studied  by  the  treatment,  of  an  isolated  preparation 
of  xylan.  The  quantity  of  hydrochloric  acid  pro- 
duced after  4  hours'  treatment  wilh  chlorine  was 
9-0%  and  after  15  hours.  lfi'9%,  and  the  amount  of 
chlorine  fixed  as  xylan  chloride  was  16'8%.  These 
figures  suggest  combination  of  the  xylan  with 
chlorine  by  Substitution,  but  they  cannot  be 
regarded  as  final.  This  reaction  is  much  slower 
than  the  reaction  of  chlorine  with  lignin,  and  only 
a  small  portion  of  the  acid  produced  in  (he  ehloriii- 
ation  of  straw  can  be  attributed  to  the  xylan.  In 
the  chlorination  of  straw,  a  portion  of  the  xylan 
is  hydrolysed  in  the  initial  treatment  with 
chlorine  and  appears  in  the  extract  in  the  form  of 
pentose.  In  the  later  treatments  it  is  dissolved 
without  hydrolysis. — J.  F.  B. 

Wood  pulp.    C.    G.   Schwalbe.     Z.    angew.   Chem., 

191S,  31,  50—50,  57—00. 
(  'ommerctal  wood  pulps  contain  about  the  same 
quantity  of  cellulose,  namely  91  to  92%. 
Mitscherlich  pulp  and  Ritter-Kellner  sulphite  pulp 
contain  the  least  quantity  of  pentosans,  soda  pulp 
the  most.  There  is  no  great  difference  in  the  lignin 
content  of  the  pulps.  Sulphite  pulps  yield  the  most 
ether-extract  (07%),  whilst  soda  pulps  give  much 
less  (0'2%).  Half-stuff  and  three-quarter-stuff  con- 
tain a  considerable  quantity  of  pentosans,  and 
lignin  or  sugar,  but  there  are,  possibly,  I  wo  kinds 
of  half-stuff,  the  one  rich  in  lignin  and  the  other 
in  pentosan.  A  true  half-stuff,  with  a  yield  of 
SO  to  90%,  might  be  prepared  from  half-Stuff  rich 
in  pentosan  but  a  suitable  solvent  or  hydrolytic 
agent  for  the  purpose  is  not  yet  known.  The  cell- 
lengih  of  pulp  is  about  2  to  3  mm.,  which  is  one- 
half  the  minimum  length  required  for  good  spin- 
ning fibres;  probably  bundles  of  supple  fibres 
provide  (he  necessary  length  in  the  case  of  pulp. 

— W.  P.  S. 

Wood  pulp;  Colour  reaction  of  mechanical  or 

of  the  inorusting  substances  of  wood  with  phenyl- 
hydrazine  hydrochloride.  S.  .Tentseh.  Z.  angew. 
i 'hem.,  1918,   31,  72. 

The  lignocellulose  of  wood  combines  with  phenyl- 
hydrazine    hydrochloride    in    aqueous    solution    in 
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definite  proportions  capable  of  quantitative 
measurement.  The  orange-yellow  compound  so 
produced,  when  dried  with  free  exposure  to  air, 
acquires  a  characteristic  bright  green  colour  which 
is  more  definite  than  the  crimson  coloration  pro- 
duced by  phloroglucinol  and  hydrochloric  aid.  The 
development  of  the  green  coloration  is  hastened  by 
heating,  so  that  it  may  appear  after  a  few  seconds 
with  great  clearness.  Pure  cellulose  fibres,  on 
tieatment  with  phenylhydrazine  hydrochloride,  are 
coloured  only  pale  yellow  and  assume  a  charac- 
teristic light  brown  colour  on  drying.  The  phenyl- 
hydrazine  reagent  possesses  several  advantages 
over  the  strongly  acid  phloroglucinol  reagent  and 
is  recommended  as  an  indicator  for  the  presence  of 
woody  fibre  in  paper  and  for  the  estimation  of  the 
degree  of  purification  of  cellulose  fibres  from 
Jignified  materials. — J.  F.  B. 


Sorghum    vulgare     (millet);    Use   of  in    the 

cellulose  industry.    B.  Haas.    Z.  angew.  Chein., 
1918,  31,   84. 

The  stems  and  branches  of  Sorghum  vulgare  are 
being  extracted  for  the  purpose  of  beer  brewing. 
When  treated  like  esparto  the  residue  has  been 
found  to  yield  a  fibre  well  adapted  to  the  manu- 
facture of  paper  and  textile  fabrics.  The  treat- 
ment is,  however,  simpler,  the  time  of  heating, 
steam  pressure,  and  quantity  of  chemicals  required 
all  being  smaller.  The  manufacture  might  be 
linked  up  with  that  of  alcohol.— H.  J.  H. 


Paper-pulp,  etc.;  Manufacture   of  from  dead 

leaves.    K.  Bramson.    Comptes   rend.,  1918,  166, 
S53— 854. 

The  process  is  simple,  rapid,  and  not  costly.  The 
leaves  are  crushed  and  separated  into  two  parts, 
i.e.,  the  veins  and  ribs,  and  a  powder.  The  veins 
and  ribs,  which  yield  the  paper  pulp,  are  submitted 
to  a  rapid  washing  with  alkali,  followed  by  wash- 
ing with  water  and  bleaching,  and  then  made  into 
pulp.  The  powder,  which  has  a  feeding  value 
almost  equal  to  that  of  hay,  may  be  mixed  with 
molasses  and  compressed  into  cakes  and  fed  to 
animals.  An  alternative  use  for  the  powder  is  to 
submit  it  to  dry  distillation,  when  it  yields  a  rela- 
tively pure,  porous  carbon,  with  a  high  calorific 
value,  tar,  acetone,  and  pyroligneous  acid.  In  this 
way  1000  kilos,  of  leaves  yields  250  kilos,  of  paper 
pulp  and  500  kilos,  of  fodder  or  200  kilos,  of 
carbon,  30  kilos,  of  tar,  1  kilo,  of  pyroligneous 
acid,  and  000  grms.  of  acetone. — W.  G. 


Artificial  silk;  Treatment  of  washing  water  in  the 

production  of .     M.  de  Chardonnet.     Comptes 

rend.,  1918,  166,  783. 
In  the  manufacture  of  artificial  silk  from  a 
collodion  base  about  4  cubic  metres  of  waste  liquor 
is  produced  per  kilo,  of  silk.  The  washings  from 
the  denitration  partly  neutralise  the  liquor  obtained 
by  washing  the  pyroxylin.  The  waste  liquors  con- 
tain per  cubic  metre  :  nitric  acid,  0050 ;  sulphuric 
acid,  110;  sulphur  in  a  finely  divided  state,  0175; 
calcium,  011  kilo. ;  the  free  acid  being  from  1  to 
1'50  kilo,  per  cubic  metre  The  washings  are  con- 
veyed through  separate  stoneware  pipes  to  a  small 
pond  in  which  admixture  takes  place  in  a  closed 
space  so  as  to  avoid  a  nuisance  from  the  nitrous 
gases  evolved  on  mixing.  The  partly  neutralised 
liquor  then  passes  over  a  weir  into  tanks  in  which 
neutralisation  is  completed  by  the  addition  of 
ground  limestone  or  quicklime.  It  Is  unnecessary 
to  clean  out  the  tanks  as  sufficient  water  is  always 
present  to  ensure  complete  solution  of  the  calcium 


nitrate  and  sulphate  produced,  and  the  finely 
divided  sulphur  remains  in  suspension.  The 
neutralised  liquor  is  said  to  be  a  good  fertiliser. 

— C.  A.  K. 


Toluol    [and     cumene]    from    spruce     turpentine. 
Wheeler.    See  III. 


Patents. 

Fabrics;  Machine  for   drying  in   open  form. 

C.  Taylor,  West  Nutley,  N.J.,  U.S.A.    Eng.  Pat. 

110,747,   Oct.  6,  1917.     (Appl.  No.  14,474  of  1917.) 

Under  Int.  Conv.,  Oct.  21,  1916. 
An  enclosed  casing  through  which  a  drying  medium, 
such  as  hot  air,  is  circulated  contains  an  endless 
travelling  member  with  rollers  for  hanging  the 
fabrics,  and  means  are  provided  for  rotating  the 
rollers  while  they  are  carried  through  the  casing 
by  the  travelling  member.  The  fabric  thus  hangs 
without  tension  in  festoons  and  receives  a  vertical 
travelling  motion  through  the  rotation  of  the  rollers 
as  well  as  a  horizontal  motion  forward  with  the 
rollers.  The  lower  portions  of  the  loops  of  fabric 
are  supported  by  a  travelling  platform  which  moves 
forward  through  the  casing  at  the  same  speed  as 
the  rollers.  Means  are  provided  to  guide  the  fabric 
on  the  rollers,  and  to  draw  the  fabric  into  and 
deliver  it  out  of  the  casing. — J.  F.  B. 


Sice  straw;  Process  of  producing  fibrous  material 

from    .    J.    K.    Toles,    San   Francisco,    Cal., 

Assignor  to  Union  Fibre  Co.,  Winona,  Minn. 
U.S.  Pat.  1,262,S72,  Apr.  16,  191S.  Date  of  appl., 
Dec.   20,  1915. 

Rice  straw  is  immersed  in  a  "  nominally  weak  " 
alkaline  solution  which  is  boiled  for  a  sufficient 
time  to  dissolve  the  gummy  substances  surround- 
ing the  rice  fibres  without  pulping  or  disintegrating 
them ;  the  fibres  are  then  freed  from  excess  of  gums 
and  alkaline  solution. — J.   F.  B. 

Fibres;    Process   for    obtaining    textile   .     A. 

Frohmader,  Nuremberg.  Ger.  Pat.  301,283, 
Aug.  30,  1916. 

Grass-like  or  herbaceous  plants  are  treated  with 
dilute  caustic  soda  at  the  ordinary  or  a  moderate 
temperature;  the  fibres  are  loosened  by  a  gentle 
mechanical  movement  during  or  after  steeping,  then 
separated  from  the  swollen  or  dissolved  incrusting 
matters,  washed,  if  necessary  with  further  agita- 
tion, dried,  and  worked  up  in  the  ordinary  manner. 

—J    F.  B. 

Wool;  Process  for  testing  the  wearing  quality  of 

.    P.    von   Allworden,    Osterode.     Ger.    Pat. 

302,S0S,  Jan.  30,  1916. 
Wool  is  moistened  with  chlorine  water  and 
examined  under  the  microscope  in  order  to  see 
whether  the  swellings,  which  are  characteristic  of 
good  wool,  appear  under  the  scales.  These  swell- 
ings are  due  to  the  presence  of  "  elasticum " 
between  the  fibre  cells  and  the  epidermal  scales, 
the  removal  of  which  in  the  scouring  process  makes 
the  wool  tender  and  brittle  and  incapable  of  fulling 
and  finishing.  (See  also  this  J.,  1916,  410;  1917, 
700.)— J.    F.  B. 

Fibres  and    textiles;   Process  for    making  woolly 

artificial  .    P.   Krais,    Tubingen.     Ger.    Pat. 

303.731,    Mar.    29,   1917.     Addition   to   Ger.    Pat. 
302,611. 
Parchmenttsed  paper  pulp  Is  employed  as  a  binding 
medium  in  the  process  described  in  the  chief  patent 
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(Hils  J.,  1918,  332  a),  Parchment  papers  may  be 
prepared  containing  50  ,  or  more  of  wool;  these  are 
very  strong  and  may  be  made  pliable  and  water- 
resistant  by  suitable  treatment  and  additions. 

—J.   F.   B. 

Waterproof  [fibrous]  composition  and  process  for 
making   nwa    oomposition    [from    spent    bark], 
V.   A.    Wallin,   Grand  Rapids,  Mich.,  and  O.  A. 
Heppes,     La     Grange,     111.     I'.S.     Fat.    L203.S23, 
Apr.  L'.;.  l'.HS.     Date  of  appl.,  Mar.  C,  1917. 
Sit\r  bark  is  finely  divided  crosswise  of  the  grain 
Into  pioees  so  short  as  to  be  capable  of  saturation 
from  end  to  end:  the  product  Is  mixed  with  a  fibre 
surh  as  will  afford  tensile  strength  and  the  mass  Is 
felted  together  to  form  a  sheet,  to  which  a  water- 
proofing material  is  Intimately  applied.— J.  F.  B. 


Cellulose  acetate  and  a  process  of  making  same. 
v.  Buppert,  Mainz-Mombach,  Assignor  to  Verein 
fiir  Ohemlsche  Industrie  in  Mainz,  Frankfort, 
Germany.  U.S.  Pat  1,263,119,  Apr.  1G,  1918. 
Kate  of  appl.,  Nov.  13,  1914. 

Cellulose  is  treated  with  acetic  anhydride  or  with 
acetic  acid  and  anhydride,  below  20°  C,  in  presence 
of  a  metalloid  chloride  as  a  catalyst  but  without 
the  addition  of  a  diluting  agent,  avoiding  the  solu- 
tion of  the  reaction  product,  and  the  reaction  is 
interrupted  as  soon  as  the  mass  forms  vn 
unliquelied  jelly  soluble  in  tetrachloroethane  but 
insoluble  in  cold  glacial  acetic  acid. — J.  F.  B. 


Cellulose  acetates;  Process  for  the  manufacture  of 
musses    or    films    of    lou)     melting     point    from 

infusible  .     Verein  fiir  Ohemlscne  Industrie, 

Frankfort.     Ger.  Fat.  303,018,  Nov.  7,  1912. 

iose  acetate  is  incorporated  with  trlphenyl 
phosphate  to  form  a  homogeneous  mass,  which 
melts  under  the  action  of  heat  and  falls  away 
without  bursting  into  flame. — J.   F.  B. 


Viscous  liquids;  Process  for   spinning  with 

use  of  liquids  in  motion  for  drawing  off  the 
threads.  J.  P.  Bemberg  A.-G.,  Barmeff-Rittcrs- 
hausen.  Ger.  Pat.  303,047,  Aug.  26,  191(1. 
A  moving  liquid  is  used  'which  is  free  from  dis- 
solved gases  or  from  which  these  have  been 
lemoved  bv  evacuation,  heating,  or  the  like.  (Com- 
pare Eng.  Pat.  113,010  of  1917;  this  J.,  191S,  140  a.) 

—J.  F.  B. 

Plants;    Process    for    treating    parts    of   .      C. 

Melhardt,  Sternberg.    Ger.  Pat.  303,730,  Apr.  19, 

1917. 
Purrs  of  plants  are  treated  for  the  separation  of 
fibres,  cellulose,  or  cell-contents,  by  sleeping  in 
dilute  alkali  solutions,  with  suitable  additions  to 
prevent  putrefaction  and  fermentation,  in  pits  from 
which  air  is  excluded,  until  the  soluble  matters  can 
be  separated  by  washing  or  leaching  and  the 
insoluble  matters  by  pressing. — J.  F.  B. 


Sulphite  pulp  process;  Reclaiming  system  in  a . 

C.  B.  Thorne,  Hawkesbury,  Ont..  Canada.  U.S. 
Pat.  1,263,486,  Apr.  23,  1918.  Date  of  appl., 
Nov.  22,  1913.    Renewed,  Sept.  22,  1917. 

The  system  comprises  a  number  of  acid-forming 
tanks,  an  acid  receptacle,  connected  with  a  gas- 
generating  plant,  receiving  liquor  from  the  digester 
and  delivering  gases  to  the  acid  tanks,  and  a  second 
receptacle  receiving  liquor  from  the  acid  receptacle 
and  gases  from  the  digester.  The  gases  exhausted 
from  the  digester  pass  to  a  separator,  the  gas  outlet 


of  which  Is  connected  with  a  recovery  tower  and 
the  liquor  outlet  with  an  add  tower  which  In  turn 
is  connected  with  tin-  recovery  tower  and  with  the 
acid-forming  tanks,  and  means  are  provided  for 
delivering  the  liquor  from  the  tanks  to  the  acid 
tower  and  from  the  latter  to  the  recovery  tower. 

—J.  F.  B. 

Waste  gases  from  chemical  operations  [e.g.,  from 
the  sulphate-cellulose  process];  Method  of  dis- 
posing  of  .    A.   G.    Bloxam,   London.     From 

Zellstoff-fahrik  Waldhof.  Mannheim-Waldhof, 
Germany.  Eng.  Pat  115,350,  Aug.  10,  1917. 
(Appl.  No.  11,539  of  1917.) 

Malodorous  waste  gases,  such  as  those  produced 
in  the  manufacture  of  cellulose  by  the  soda- 
sulphate  process,  are  led  directly  into  the  primary 
air-intake  of  tile  gasifying  chamber  of  a  fuel  gas 
producer.  The  gases  are  thus  forced  to  pass 
through  a  relatively  deep  combustion  zone  and  any 
small  residue  which  escapes  combustion  is  again 
subject  to  combustion  when  the  fuel  gas  is  burnt. 

—J.  F.  B. 

Impregnating    material  for    leather,    leather  sub- 
stitutes, fabrics,  etc.    Ger.  Pat.  302,158.  See  XV. 


VI.-BLEACHING ;  DYEING;  PRINTING; 
FINISHING. 

Jellies  formed   by  dyes.    Haller.    See  IV- 

Electrical    endosmosc.      II.      Briggs   and    others 
See  XI. 


Patents. 

[Aniline]  Black  on  vegetable  fibres;  Production  of 

.    The  Calico  Printers'  Association,  Ltd.,  and 

E.  A.  Fourneaux,  Manchester.    Eng.  Pat.  115,278, 
May  5,  1917.     (Appl.  No.  6414  of  1917.) 

Mixtures  are  used  consisting  of  (a)  aniline,  (6)  one 
or  more  primary  amines  of  the  benzene  series,  com- 
prising the  substitution  products  of  aniline  and 
their  homologues,  benzidine  and  its  homologues 
and  substitution  products,  but  not  diphenylamine 
compounds  nor  phenylenediamine,  p-aminophenol 
and  their  homologues,  (c)  hydrochloric  acid  and/or 
nitric  acid,  (d)  formic  acid,  which  may  be  replaced 
to  the  extent  of  one-fifth  by  other  carboxylic  acids, 
(e)  chlorates  of  the  alkali  metals,  (/)  one  or  more 
catalytic  agents  comprising  copper  and/or  vanadium 
salts  alone  or  in  conjunction  with  p-phenylene- 
diamine  or  p-amlnophenol  or  their  homologues, 
preferably  In  the  form  of  hydrochlorides.  Example  : 
—Aniline,  39-5:  aniline  salt,  6-5 :  benzidine  dihy- 
drochloride,  20'5;  p-phenylenediamine  dihydro- 
chloride,  1-75:  formic  acid  (90%),  05;  lactic  acid 
(30%),  30;  sodium  chlorate,  28;  copper  chloride. 
7  75;  starch,  35;  gum  dragon  mucilage,  150  parts 
by  weight;  water  to  1000  parts  by  volume.— J.  F.  B. 


Dyestuff  pastes,  sohitions,  and   vats;  Process  for 

preparing    .     S.     Aschkenasi,     Berlin.      Ger. 

Pat.  303,121,  Aug.  8,  1916. 

The  so-called  fat-splitting  agents  are  used  as  addi- 
tions to  the  dye-bath  to  produce  emulsification. 
Neutral  or  acid  hydrosulphite  vats  are  prepared 
by  adding  to  the  ordinary  alkaline  vats,  after  reduc- 
tion by  hydrosulphite,  a  fat-splitting  agent  or  its 
aqueous  solution  at  a  temperature  not  exceeding 
40°  C.  In  the  case  of  Indigo  a  fat-splitting  agent, 
such    as    Twitchell's    reagent,    is    added.    In    the 
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proportion  of  1 — 3%  of  the  dyestuff,  and  the  mixture 
gives  a  homogeneous  emulsion  on  stirring  with 
water.  This  paste  is  stirred  with  concentrated 
alkali  hydroxide  and  then  reduced  with  hydro- 
sulphite;  the  product  on  dilution  gives  an  alkaline 
vat— J.  F.  B. 


VH.-ACIDS;   ALKALIS;   SALTS;   NON- 
METALLIC   ELEMENTS. 

Hydrochloric  acid  from    the  tcaste   liquors  of  the 

potash     industry;     Manufacture     of    .       B. 

Lepsius.    Z.  angew.  Cheni.,  1918,  31,  93—95. 
According   to  Hepke's  process    (Ger.   Pat.  278,100; 
this  J.,  1915,  227)  the  final  liquors  from  the  German 
potash     salt      factories,      containing     magnesium 
chloride,  are  evaporated  to  about  two-thirds  of  their 
bulk,  mixed  with  15°/0  of  crude  magnesia,  and  the 
mass  is  allowed  to  set  in  moulds.    The  magnesium 
oxychloride   is  broken   up  and  calcined   in  a  gas- 
heated    rotary    tube    furnace,    35    m.    long.    The 
maximum  temperature  required  is  600°  C.    The  pro- 
ducts   are    crude     magnesia,    containing    80—90% 
MgO,     and    hydrochloric    acid    which    is    easily 
collected  and  condensed  in  long  quartz  pipes.    The 
yield    is    75%    of    the    theoretical.    The    question 
whether  this  process,  which  is  admittedly  a  prac- 
tical  one,    is  capable    of  solving    the   difficulty  in 
connection  with  the  disposal  of  the  waste  liquors 
and   the  contamination  of  the  rivers  with   soluble 
chlorides,  depends  on  the  commercial  outlets   for 
the    products.    With   regard   to   the  magnesia,    no 
fundamental    difficulty   is   expected.    The   German 
iron    industry    consumed    about    350,000    tons    of 
magnesia  annually,  manufactured   from  magnesite 
imported    from    Greece;    the    use    of    magnesium 
oxychloride    cements    for    making    artificial    wood 
plasters   accounted    for    about   30.000    tons.     With 
regard  to  the  hydrochloric  acid,  the  outlook  is  not 
favourable.    The  transport  of  this  article  limits  its 
utility,    as   the    centres    of    consumption   are   far 
removed    from     those     of     production.      Leblanc 
hydrochloric    acid    will    not    be    easily    displaced, 
because   the   salt-cake    is   required    for    the   glass 
Industry.     Whether  hydrochloric  acid   can  replace 
sulphuric  acid  for  the  absorption  of  ammonia  from 
coke  and  gas  ovens  for  agricultural  purposes  is  not 
yet  clear,  but  in  any  case  the  chlorides  would  ulti- 
mately find  their  way  to  the  rivers  and  the  situa- 
tion would  not  be  relieved.    A  large  extension  of 
the  oxychloride  cement  industry  would  be  favour- 
able, but  this  product  is  not  weather-proof  and  its 
utilisation  cannot  become  sufficientlv  general. 

—J.  F.  B. 

Nitric  acid;  Apparatus  for    the    determination    of 

6;/  the  Schulze-Tiemann  method.    K.  Leuchs. 

Ohem.'-Zeit.,  191S,  42,  235. 
The  apparatus  described  is  constructed  entirely  of 
glass.  The  decomposition  flask  is  provided  with  a 
glass  stopper  carrying  a  tap-funnel  and  a  delivery 
tube,  the  stopper  being  surrounded  by  a  water-seal. 
A  non-return  glass  valve  is  fitted  in  the  delivery 
tube  midway  between  the  flask  and  the  gas  burette. 
(See  also  J.  Chem.  Soc.  July,  191S.)— W.  P.  S. 

Ammonia;  Synthesis  of at  high   temperatures. 

11.    E.  B.  Maxted.    Chem.  Soc.  Trans.,  1918,  113, 

3S6— 389. 
I:-'  extension  of  the  earlier  investigation  (compare 
this  J.,  191S,  105  t)  it  was  found  that  by  submitting 
a  current  of  hydrogen  (3  vols.)  and  nitrogen  (1  vol.) 
inside  a  capillary  glass  tube  to  the  action  of  an 
induction  discharge  modified  so  as  to  form  a  small 
high-tension  arc,  it  is  possible  to  obtain  at  atmo- 
spheric pressure   a    yield   of  ammonia   amounting 


to  1-5%  of  the  gaseous  mixture  treated.  The  effect 
of  induction  sparks  as  such  is  feeble,  and  for  the 
energetic  production  of  ammonia  it  is  neeessary 
to  bring  the  electrodes  sufficiently  close  together  to- 
produce  a  small  high-tension  arc  accompanied  by  a 
visible  and  apparently  continuous  flame  of  high 
temperature. — D.  F.  T. 

Sulphur  dioxide  and  ammonia;  Oxidation  of in 

the  presence  of  platinum  and  rhodium.  P. 
Wenger  and  C.  Urfer.  Ann.  Chim.  Analyt.,  1918r 
23,  97—104. 

When  a  mixture  of  sulphur  dioxide  and  oxygen  is- 
passed  over  heated  platinum  black,  maximum 
oxidation  occurs  at  432°  C,  968%  of  the  dioxide 
being  converted  into  trioxide,  whilst  with  rhodium 
black  the  maximum  oxidation  (911%)  takes  place 
at  610°  C.  Ammonia  is  oxidised  to  the  extent  of 
97-7%  by  platinum  black  at  562°  C.,  but  the  maxi- 
mum conversion  by  rhodium  black  is  only  69-7%  at 
GC>2°  C. ;  the  products  in  both  cases  are  nitrous  and 
nitric  acids.— W.  P.   S. 

Potassium  carbonate;  Causticising .  E.  Bellonl. 

Annali  Chim.  Appl.,  1918,  9,   115—149. 
The  method  of  preparing  potassium  hydroxide  by 
treating  potassium  carbonate  with  lime,  which  prior 
to  the    war  had    been   largely  superseded   by   the 
electrolytic  process,  is  again  being  used  extensively, 
and  in  Italy  potassium  carbonate  obtained  by  cal- 
cining molasses  is  treated  by  this  method.     Increas- 
ing  the  proportion  of  lime  materially  beyond  the 
amount  required  to  convert  the  potassium  carbonate 
does  not  yield   any  increase  in  the   proportion  of 
alkali,   and    may    cause  a   considerable   loss.     For 
example,  in  works  where  an  excess  of  140%  of  lime 
was  used  there  was  a   loss  of  25-65%.      Provided 
there    is  efficient  agitation   of   the  mixtures,   e.g., 
by  means  of  steam,   the  reaction  proceeds  rapidly 
without  excess  of  lime.    Treatment   of  the  potas- 
sium  carbonate    solution  under  pressure    (3    to.  4 
atmos.),    as   claimed   in    several    patents,    has   no- 
influence    upon    the     final    reaction,     although    it 
enables  the  process  to  be  effected  at  125°  to  150°  C, 
and  thus  accelerates  the  velocity  of  reaction.    The 
concentration  of  the  potassium  carbonate  solution 
should  not  exceed  12%,  in  order  that  the  quantity 
of  unconverted  potassium  carbonate  may  not  exceed! 
5%.    The   loss  frequently  noted  in  the   process  is 
to  be  attributed,  not  to  the  formation  of  a  double 
carbonate  of  calcium  and  potassium,  which  cannot 
exist  under    the   working  conditions,   but   to    the 
excess   of   calcium    oxide   generally   used,    which 
mechanically  carries  down  and  retains  some  of  the 
alkali.    Temperature  has  no  influence  on  the  con- 
ditions of  equilibrium,   at  all   events  in  solutions 
of    medium   concentration.    The    best   results   are 
obtained  at  100°  C,   care  being  taken  to  keep  the 
volume  of  the  solution  constant.     Under  these  con- 
ditions the  filtered  product  after  concentration  to 
40°  B.    (sp.   gr.   1-384)   ought   not   to  contain   more 
than  1  to  1-5%  of  unaltered  potassium  carbonate. 
The  chief  impurities  in  potassium  hydroxide  pre- 
pared in  this  way  are  potassium  carbonate,  potas- 
sium   chloride,     and    traces    of    silica,    iron,    and 
aluminium.     If  the  solution  at  40°  B.   (sp.  gr.  1-384) 
be  concentrated   to  47°   to  48°  B.    (sp.    gr.    1-483— 
1-49S)     and     cooled,      crystals     of      the     hydrate 
KOH,2H20  mixed  with  part  of  the  potassium  car- 
bonate are  obtained,  whilst  the  potassium  chloride 
and  other  impurities  remain  in  the  mother  liquors. 
As  a  rule,  a  single  crystallisation  is  sufficient   to 
remove  the  whole  of  the  potassium  chloride.    The 
crystals  are  washed  with  a  little  water,  dissolved 
in'    water,     the     solution     treated     with     barium 
hydroxide  to  convert  the  potassium  carbonate  into 
hvdroxide  and  filtered,  and  the  filtrate  concentrated 
in   silver   vessels.    This  new  method   gives  better 
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rvsults  than  the  old  method  of  purification  with 
alcohol  followed  by  treatment  with  barium 
hydroxide.     (See  also  J.  Cheni    Soc,  July,  l'.ns.i 

— C.  A.  M. 

Mixtures  of  salts;  Eiiuilibria  in  solutions  contain- 

i»o  ■     I.  Tin-  system  water  and  the  sulphates 

and  chlorides  of  sodium  and  potassium.  W.  C. 
Blasdale.  J.  Ind.  Eng.  Cheui.,  191S,  10,  31-1 — 347. 
The  conditions  which  govern  the  separation  by 
fractional  crystallisation  of  potassium  salts  from 
oilier  salts  frequently  associated  with  them  were 
investigated  by  the  aid  of  the  phase  rule  diagrams 
for  such  solutions.  The  equilibrium  condilions  of 
the   reversible  reaction 

3KC1   +  2Na=SO«,101LO  ^    K.iNa(SO.):.    + 
3NaCl  +  20ILO 

were  studied,  and  the  compositions  of  the  solutions 
saturated  with  one  or  more  of  these  salts  at 
0°,  25°,  50°,  75°,  and  100°  C.  were  plotted  witli 
respect  to  four  axes  representing  sodium  sulphate, 
lH)tassium  sulphate,  potassium  chloride,  and  sodium 
chloride,  the  ordinates  being  in  mols.  of  salt  per 
1000  mols.  of  water,  for  solutions  saturated  at  the 
given  temperatures  with  each  of  the  constituents. 
The  diagram  for  25°  C.  is  very  similar  to  that 
previously  given  by  Meyerhoffer  tZ.  physik.  Chem., 
189"J,  28,  453)  and  the  diagrams  for  50°,  75°,  and 
100°  C.  are  closely  similar  and  differ  from  that 
for  25°  C.  in  the  way  that  would  be  expected  from 
the  known  changes  in  the  solubility  of  the  four 
simple  constituent  salts.  The  diagrams  indicate  the 
composition  of  all  possible  solutions  which  can  be 
in  equilibrium  with  the  six  salts,  sodium  sul- 
phate, sodium  chloride,  sodium  potassium  sulphate 
iglaserite),  Glauber's  salt,  potassium  chloride,  and 
potassium  sulphate.  All  these  diagrams  indicate  a 
very  large  field  representing  the  composition  of  the 
solution  with  which  solid  glaserite  is  in  equili- 
brium.    (See  also  J.  Chem.  Soc,  July,  1918.) 

— W.  F.  F. 

Sodium    iiiul    potassium    chlorides    and    sulphates; 

SeparatUm  of  by  fractional  crystallisation. 

W.  «'.  Blasdale.    J.  Ind.  Eng.  Chem.,  191S,  10, 
::  17—353. 

The  application  of  the  principles  described  in  the 
preceding  abstract  to  the  separation  of  mixed  solu- 
tions is  shown.  As  an  example,  illustrated  by  the 
diagram,  the  points  D,  -  -  -  -  Ds  represent  the  com- 
positions    of     solutions     saturated     with     sodium 

Chloride  at  0°,  25°.  50°,  75°,  and  100°  C,  Ci C» 

represent   the    composition    of  solutions   saturated 


with    potassium  chloride,   and   Hi H5    that  of 

solutions  saturated  with  both  salts.  The  lines 
l>i  Hi,  etc.,  represent  solutions  saturated  with 
SOdlum  chloride  with  varying  amounts  of  potassium 
Chloride,  and  Ci  Hi,  etc.,  solutions  saturated  with 
potassium  chloride  with  varying  amounts  of  sodium 
chloride.  If  an  unsaturated  solution  represented 
by  p  is  evaporated  at  100°  ( '.  it  will  become  saturated 


with  sodium  chloride  at  the  point  </,  and  this  will 
lie  deposited  till  the  saturation  point,  IL,  for  potas- 
sium chloride  is  reached.  On  cooling  to  0°  C. 
potassium  chloride  only  will  separate  till  the  point 
r  Is  reached.  If  this  Is  removed  and  the  solution 
then  evaporated  at  100°  V.  sodium  chloride  will 
again  separate  when  the  point  *  is  reached.  This 
cycle  may  then  be  repeated.  The  results  of  work- 
ing at  other  temperatures  may  also  be  calculated 
from  the  diagram,  and  the  relative  efficiencies  com- 
pared. Similar  diagrams  are  given  for  mixtures 
of  potassium  chloride  and  potassium  sulphate,  of 
potassium  sulphate  and  sodium  sulphate,  of  sodium 
sulphate  and  sodium  chloride,  and  of  sulphates  and 
chlorides  of  sodium  and  potassium.  These  diagrams 
indicate  possible  cycles  for  the  efficient  commer- 
cial separation  of  the  salts.  The  applications  of  the 
diagrams  to  the  most  efficient  separation  of  potash 
from  the  ash  of  ,kelp  and  from  a  desert  brine  are 
given  in  detail.  (See  also  J.  Chem.  Soc,  Julv, 
1918.)— W.  F.  F. 

[Wood]     ash     leaching    plant;     Inexpensive    . 

W.  D.  Turner  and  15.  G.  Nichols.    J.   Ind.  Eng. 
Chem.,  191S,  10,  374—370. 

A  number  of  wooden  buckets  perforated  at  the 
bottom  are  arranged  in  tiers  of  six  buckets,  the 
uppermost  being  a  water  reservoir,  and  a  non- 
perforated  bucket  being  provided  at  the  bottom  for 
the  liquor.  The  bottom  of  each  bucket  is  covered 
with  about  3  in.  of  "  excelsior,"  and  a  layer  of 
cloth,  and  the  buckets  are  then  tilled  with  wood 
ashes.  Water  is  allowed  to  drip  from  the  reservoir 
till  the  ash  in  all  the  buckets  Is  saturated,  and 
a  measured  quantity  of  water  equal  to  half  the 
weight  of  ash  in  one  bucket  is  then  placed  in  the 
reservoir  and  allowed  to  drip  through  the  column. 
An  equivalent  amount  of  liquor  is  forced  out  at 
the  bottom  and  the  ash  and  filters  then  removed 
from  the  top  bucket  and  fresh  ash  substituted. 
This  bucket  is  then  placed  at  the  bottom,  the 
others  being  raised  a  step  and  water  equal  to 
1-5  times  the  weight  of  ash  placed  in  the  reservoir 
and  allowed  to  drip  through.  The  operation  Is 
repeated  as  many  times  as  desirable.  The  liquor, 
without  concentrating,  is  boiled  with  the  requisite 
amount  of  lime  and  allowed  to  settle.  The  lime 
mud  is  removed,  and  spread  over  the  ash  in  the 
lowest  bucket  so  that  any  soluble  potash  is  sub- 
sequently leached  out.  The  potash  in  the  liquor 
may  alternatively  be  converted  directly  to  sulphate 
by  the  addition  of  sulphuric  acid.  The  apparatus 
is  simple,  cheap,  and  rapid,  and  about  99%  of  the 
available  potash  is  recovered. — W.  F.  F. 


Determination   of 

Li.    von    llorvath. 


Carbon  dioaide    in    carbonates; 

by  Dittrich's   met  hod. 

Chein.-Zeit,  1918,  42,  121. 

In  this  method  borax  is  heated  at  1000°  C,  cooled, 
the  carbonate  is  added,  and  the  mixture  re-heated 
at  dull  redness  until  evolution  of  carbon  dioxide 
ceases;  the  loss  in  weight,  gives  the  amount  of 
carbon  dioxide  present.  The  method  is  rapid  and 
suitable  for  the  determination  of  carbon  dioxide 
in  sodium  carbonate  and  barium  carbonate.  Allow- 
ance' must  be  made  for  any  water  or  other  volatile 
substance  In  the  carbonate.  (See  also  J.  Chem. 
Soc,  July,  1918.)— W.  F.  S. 

Reactions  between  solid  substances.    L.  H.  Parker. 

Chem.  Soc.  Trans.,  1918,  103,  390—409. 
P,v  investigating  the  velocity  of  reaction  of  barium 
sulphate,  silver  nitrate,  and  cuprous  chloride 
respectively  with  sodium  carbonate  at  Olfferenl  tem- 
peratures, it  was  found  that  at  the  point  of  fusion 
a  marked  increase  is  observable  in  the  rate  of 
reaction.    This  result  indicates  that  the  increased 
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reactivity  of  substances  in  the  fused  state  is  due 
to  the  existence  of  at  least  one  of  the  reagents  in 
the  liquid  state  and  is  not  merely  a  result  of 
the  high  temperature  necessary  to  cause  fusion. 
The  interaction  of  the  ingredients  of  solid  binary 
mixtures  when  these  are  submitted  to  shearing 
stress,  e.g.,  by  means  of  a  mortar  and  pestle 
(Parker,  this  J.,  1914,  770),  is  therefore  probably 
correctly  attributed  to  local  surface  fusion  of  the 
reacting  substances  under  the  mechanical  strain. 

— D.  F.  T. 

Sodium  gold  chloride;  Adsorption  of  ■ by  char- 
coal and  the  estimation  of  gold  in  sea  water.  H. 
Koch.  Kolloid  Zeits.,  1918,  22,  1—22. 
Gold  is  readily  adsorbed  from  dilute  solutions  of 
gold  chloride  by  various  commercial  forms  of 
carbon.  Experiments  were  made  with  animal  char- 
coal, wood  charcoal,  coke,  Indian  ink,  and  lamp- 
black with  results  which  show  that  adsorption 
occurs  even  when  the  quantities  of  gold  in  solution 
are  extremely  small.  Results  obtained  with  solu- 
tions of  varying  concentrations  of  gold  chloride  in 
3%  sodium  chloride  solution  can  be  satisfactorily 
represented  by  means  of  the  ordinary  adsorption 
formula,  and  since  wood  charcoal  was  found  to  be 
the  most  suitable  adsorbent,  this  material  was 
employed  in  the  experiments  with  sea  water. 
Results  obtained  with  samples  of  sea  water 
from  the  Adriatic  and  the  Riviera  show  that 
gold  is  present  to  the  extent  of  2-5  to  4  mgrms. 
per  cubic  metre.  Although  the  author's  results  agree 
with  those  recorded  by  certain  previous  observers, 
it  should  be  noted  that  gold  concentrations  of  the 
order  of  50  mgrms.  of  gold  per  cubic  metre  have 
been  found  by  Liversidge.  (Compare  J.  Chem. 
Soc,  July,  191S.)— H.  M.  D. 

Thionyl   and   sulphuryl   chlorides;  Action   of  

on  sulphur  and  phosphorus.  H.  B.  North  and 
J.  C.  Thomson.  J.  Amer.  Chem.  Soc,  191S,  ?0, 
774 — 777. 
When  heated  in  a  sealed  tube  at  150°— 1S0°  C. 
thionyl  chloride  reacts  with  sulphur  in  accordance 
with  'the  equation  :  2SOCL  +  3S  =  2S=CL>  +  SC-2. 
Sulphurvl  chloride  reacts  similarly  and  at  a  lower 
temperature  (100°— 125°  C),  sulphur  monochloride 
and  sulphur  dioxide  being  formed  :  SO2CI2  +  2S  = 
S„e],  +  SO2.  Thionyl  chloride  reacts  with  both 
red  and  yellow  phosphorus  at  150°— 1S0°  C.  in 
accordance  with  the  equation:  4SOCL  +  2P  = 
2PCL  +  2SC-2  +  S2CI2.  Sulphuryl  chloride  under 
similar  conditions  reacts  according  to  :  3SO2CI2  + 
2P  =  2PCL  +  0SO2.  By  prolonged  heating  in  pre- 
sence of  excess  of  thionyl  or  sulphuryl  chloride, 
the  phosphorus  trichloride  is  oxidised  in  accordance 
with  the  equations:  3PCL  +  4SOCL  =  3PCh 
+  2SO2  +  S2CI2,  PCh  +  SO=CL  =  PCL  +  SO2. 
Since  the  product  of  the  reaction  with  thionyl 
chloride  vields  hvdrogen  sulphide  on  treatment  with 
water,  it  seems  that  reaction  takes  place  to  some 
extent  according  to  the  equation  :  3PCls  +  SOCU 
=  PCh  +  POCh  +  PSCL.— H.  M.  D. 

Bromine;    Method    of    extracting    from    the 

mother  liquors  of  marine  salt  works.  G.  Mag- 
nanini,  G.  Bianchi,  and  G.  A.  Venturi.  Annali 
Chim.  Appl.,  191S,  9,  109—113. 

A  plant  for  the  direct  extraction  of  bromine,  with- 
out preliminary  concentration  of  the  mother  liquors, 
has  been  installed  in  the  marine  salt  works  at 
Corneto  Tarquinia,  where  the  mother  liquors  in 
the  salt  pans  have  a  density  of  15°  B.  (sp.  gr.  1-116) 
and  contain  about  1  grm.  of  sodium  bromide  per 
litre.  A  measured  current  of  air  is  pumped  into 
the  lower  part  of  a  stoneware  tower  communicating 
at  the  top  with  a  horizontal  tube,  which  is  slightly 
inclined,  and  is  surrounded  by  a   jacket  through 


which  passes  cold  mother  liquor  to  cool  the 
liberated  bromine  vapour.  This  tube  is  connected 
with  an  iron  tube  containing  iron  turnings,  and  the 
aqueous  solution  of  iron  bromide  here  formed  is 
collected  in  a  bottle  at  the  outlet  of  the  tube.  A 
current  of  slightly  acidified  chlorine  water  is  intro- 
duced into  the  tower  from  an  overhead  tank,  and 
mixes  with  a  current  of  heated  mother  liquor. 
The  cold  mother  liquor  receives  a  preliminary  heat- 
ing hy  passing  through  a  system  of  double  leaden 
pipes,  the  inner  pipe  of  which  conveys  from  the 
tower  the  hot  liquid  from  which  the  bromine  has 
been  removed.  The  mother  liquor  is  then  eon- 
ducted  through  a  copper  coil,  where  it  is  heated  to 
over  S0°  C.  before  entering  the  tower.  The  liberated 
bromine  is  expelled  by  the  current  of  air  and 
forced  into  the  tube  of  iron  turnings  above  the 
tower.  The  solution  of  iron  bromide  is  neutralised 
with  sodium  carbonate  and  evaporated  to  dryness, 
leaving  a  black  granular  mass  from  which  boiling 
water  "will  extract  a  white  salt  consisting  mainly 
of  sodium  bromide  with  a  variable  amount  of 
sodium  chloride.  The  latter  may  be  removed  by 
boiling  the  salt  with  water  in  only  sufficient  quan- 
tity to  dissolve  the  sodium  bromide.— C.  A.  M. 

Concentration  of  potash  from  raw  materials  con- 
taining only  a  trace  of  this  element  hy  means  of 
the  electrical  precipitation  of  flue  dust  and  fume 
from  cement  kilns.    Erdahl.     See  IX. 

Iron-silicon  alloys  unattached  by  acids.    Matignon. 
See  X. 


Use  of  "  mine  run  "  phosphates  in  the  manufacture 
of  soluble  phosphoric  acid.  Wagganian  and 
Wagner.    See  XVI. 

Contributions  to  gravimetric  analysis.  Determina- 
tion of  chlorides,  bromides,  and  iodides.  Winkler. 
See  XXIII. 

Patents. 

Sulphuric  acid;  Process  of  producing  nitrous  gases 
in  lead  chambers  for  the  manufacture  of  — — . 
R.  Vetterleih,  Schoningen.  Ger.  Pat.  303,557, 
Feb.  26,  1916. 

The  hot  gases  passing  from  the  roasting  furnace 
to  the  Glover  tower  are  made  to  act  upon  potassium 
nitrate  or  nitrite,  or  other  nitrate  or  nitrite,  or 
mixtures  of  such  salts,  preferably  by  spraying 
aqueous  solutions  of  the  salts  into  a  tower  through 
which  the  gases  are  passed.  The  resulting  nitrous 
gases  pass  into  the  lead  chamber,  whilst  the  non- 
volatile constituents  of  the  salts  subside  in  the 
reaction  chamber,  but  it  is  advisable  to  interpose 
a  dust-catcher  to  prevent  solid  particles  entering 
the  Glover  tower. — C.  A.  M. 

Gases  containing  nitrogen  oxides;  Prevention  of  the 
premature  formation  of  nitric  acid  in  apparatus 

used  for  cooling  .    J.  Straub,  Bochum.    Ger. 

Pat.  304,002,  July  IS,  1915. 

Sulphur  dioxide  or  trioxide  or  substances  which 
yield  those  compounds  on  heating  are  introduced 
into  the  hot  gases.  The  sulphuric  acid  which  is 
thus  formed  and  deposited  on  the  cooling  surfaces, 
unlike  nitric  acid,  has  but  little  action  on  metals 
such  as  wrought  iron. — C.  A.  M. 


Acetic    acid;    Preparation    of    concentrated    from 

dilute  — — .  Akt.-Ges.  fur  Anilinfabrikation.  Ger. 

Pat.  302,673,  June  11,  1915. 

Dilute  acetic  acid  is  dehydrated  by  mixing  it  with 

kieserite,  MgSO*,Bi20,  and  a  solvent  such  a  chloro- 
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form,  di-  or  trl-ehloroethylene,  or  benzene,  the 
anhydrous  solution  Is  removed  from  the  solid  mass, 
and  distilled.— J.  C.  W. 


Nitre   cake   in   a  disintegrated    or   ground   form; 

Method  for  the  obtainment  of .      J.  Gross- 

iii.-inii.    Manchester.     Hug.  Put.  115,340,    July  17, 
1917.     (Appl.  No.  10.2S0  of  1917.) 

At  a  certain  critical  temperature — about  50°  C.  for 
nitre  cake  containing  27%  of  free  sulphuric  acid, 
but  varying  with  the  content  of  free  acid — nitre 
cake  may  be  disintegrated  by  crushing  or  grinding 
more  readily  than  under  ordinary  conditions. 
Accordingly,  solidilied  or  molten  nitre  cake  is  heated 
or  cooled  to  the  required  degree  and  then  disinte- 
grated, the  liner  grinding  being  effected  at  or  near 
atmospheric  temperature. — W.  E.  F.  P. 


Pyrophosphoric    acid    and    acid     pyrophosphates; 

Manufacture  of  .    B.   Levin,   Hale,   Chester. 

Bag.   Pat.    115,093,    May   10,   1917.        (Appl.    No. 
7014  of  1917.) 

To  render  pyrophosphorlc  acid  and  acid  pyrophos- 
phates stable  and  non-hygroscopic,  suitable  boron 
compounds  (e.g.,  boric  anhydride  and  pyrophos- 
phoboric  acid)  are  Incorporated  with  them  during 
or  after  manufacture. — W.  B.  F.  P. 


Zinc  sulphate   solutions    [containing    arsenic   and 

antimony];    Method    of    purifying    .        R.    B. 

Caples,  Great  Falls,  and  F.  F.  Frick,  Anaconda, 
Mont.,  Assignors  to  Anaconda  Copper  Mining  Co. 
U.S.  Pat.  1,263,852,  Apr.  23,  1918.  Date  of  appl., 
Sept.  4,  1917. 

A  solution  of  zinc  sulphate,  containing  a  dissolved 
copper  salt  In  the  proportion  of  at  least  one  part 
by  weight  of  copper  for  each  part  of  arsenic  or 
antimony  trioxide  to  be  eliminated,  is  treated  at 
about  80°  C.  with  metallic  zinc,  whereby  arsenic 
and  antimony  are  precipitated  with  the  copper. 

— W.  B.  F.  P. 


Hau.rites,    kaolins    and    other    alumina-containing 
minerals;  Method  for  the  preliminary  treatment 

of  .    A.   Prager,  Leipzig.    Ger.  Pat.  299,072, 

June  8,  1915. 

The  method  of  introducing  the  cold  bauxite,  etc., 
Into  the  hot  or  cold  alkaline  flux  effects  only  partial 
decomposition  in  the  case  of  certain  kinds,  notably 
Hungarian  bauxites.  More  rapid  and  complete 
decomposition  is  effected  by  roasting  the  bauxite 
and  introducing  it  while  hot  into  the  flux. 

— C.  A.  M. 


Salt  and  other  substances;  Process  for  preventing 

from  becoming  damp  and  lumpy.     P.  Immer- 

wahr,  Berlin.    Ger.  Pat.  303,449,  Nov.  22,  1910. 

Amorphous  silicic  acid  is  added  to  salt  for  this  pur- 
pose. It  absorbs  more  moisture  than  other  addi- 
tion agents  without  the  formation  of  lumps  and  Is 
tasteless,  without  smell,  and  not  Injurious  to 
health— H.  J.  H. 


Hydrogen  peroxide;  Process   for  obtaining   stable 

compounds   of  .       B.   Merck  Chem.   Fabrlk, 

Darmstadt.    Ger.  Pat.  303,080,  Sep.  23,  1911. 

Dilute  solutions  of  commercial  hydrogen  peroxide 
are  evaporated  with  neutral  Inorganic  or  organic 
substances  (e.g.,  urea)  to  obtain  stable  compounds 
without  the  necessity  of  concentrating  or  purifying 
the  hydrogen  peroxide  solution. — C.  A.  M. 


Sulphurous  acid;  Process  of   preparing   reduction 

products  of .     Chem.  Fabr.  von  Ueyden  A.-G. 

Ger.  Pat.  304,107,  June  0,  1914. 

Reduced  iron  or  other  form  of  Iron  containing  little 
or  no  carbon  is  used  in  a  finely  divided  condition 
for  the  preparation  of  hydrosulphites  and  suiph- 
oxylates.  The  resulting  solutions  are  free  from 
Iron,  and  better  yields  are  obtained  than  when 
iron  turnings,  etc.,  containing  carbon  are  used  for 
the  reduction. — C.  A.  M. 

Method  of  operating  gas  producers  [with  recovery 
of  ammonium  chloride].  Eng.  Pat.  101,220.  See 
Ha. 

Concentration    and    purification    of    sludge    acid. 
U.S.  Pat.  1,203,950.    See  Ha. 

Process  of  decomposing  alkali-containing  minerals 
[for  production  of  cement  with  volatilisation  of 
the  alkali].    Ger.  Pat.  304,080.    See  IX. 


Electrolytio  cells  particularly  adapted  for  the 
electrolysis  of  salt  or  similar  material.  Eng.  Pat. 
114,974.    See  XI. 

Treatment    of    nitrate    of    ammonia.       U.S.    Pat. 
1,263,303.    See  XVI. 


Vni.-GLASS;  CERAMICS. 

Refractoriness  of  firebricks,  etc.;  Effect  of  load  on 

the  .    J.  W.  Mellor  and  W.  Emery.    Report 

of  Refractory  Materials  Research  Committee  of 
Inst.  Gas  Engineers.  Gas  J.,  1918,  142,  478 — 481. 
To  determine  the  refractoriness  of  firebricks  under 
load,  a  test-piece  is  cut  from  the  brick  and  ground 
to  a  rectangular  block  3J  in.  long  and  2  in.  cross 
section  so  as  to  present  a  surface  of  4  sq.  in.  to 
the  load.  The  block  must  be  accurately  measured 
and  its  top  and  bottom  surfaces  must  be  parallel. 
The  test-piece  is  placed  centrally  and  level  on  a 
solid  refractory  support,  covered  with  a  thin  layer 
of  powdered  carborundum,  in  a  modified  Hirsch 
electric  furnace.  Small  Seger  cones,  arranged  in 
series  of  four,  are  fixed  on  the  support  around  the 
test-piece.  A  cube  of  2 J  in.  side,  of  similar 
material  to  the  support,  is  placed  on  top  of  the 
test-piece  and,  above  this,  a  cylinder  of  magnesite 
and  finally,  a  carbon  rod  mounted  on  an  iron 
ring,  the  rod  being  attached  to  a  lever-arm.  As 
the  temperature  of  the  test-piece  rises,  Its  thermal 
expansion  causes  the  lever-arm  to  rise,  but  later 
it  begins  to  fall,  the  rate  of  deformation  depend- 
ing on  the  character  of  the  test-piece.  When  the 
pre-arranged  limit  has  been  reached,  the  current 
is  switched  off,  the  weights,  lever,  etc.,  removed, 
and  the  cones  examined.  It  was  found  impossible 
to  have  the  inside  and  outside  of  the  test-piece 
at  the  same  temperature,  but  if  the  heating  is 
arranged  so  that  Seger  cone  10  bends  in  four 
hours,  the  difference  between  the  interior  and  ex- 
terior of  the  test-piece  will  be  about  20°  C.  Tests 
of  20  fireclay  bricks,  which  lost  their  shape  with- 
out load  at  Seger  cone  20 — 33,  were  made  under 
a  load  of  50  lb.  per  sq.  in.  at  Seger  cones  14  to 
26,  most  of  the  samples  deforming  steadily  through- 
out the  heating.  Similar  tests  on  six  silica  bricks 
which,  without  a  load,  lost  their  shape  at  Seger 
cone  29 — 34,  were  made  \inder  the  same  load  at 
cones  3  to  31,  four  of  the  pieces  collapsing  sud- 
denly, and  the  other  two  more  steadily.  The 
coarser-grained  bricks  gave  the  best  results.  The 
worst  result  (collapse  at  cone  3  under  load)  was 
obtained  with  a  soft,  red  silica  brick  of  fine,  even 
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grain  which  has  given  good  results  in  practice 
in  settings  of  gas  retorts.  A  commercial  magnesia 
brick  which,  unloaded,  had  a  refractoriness  above 
cone  40,  deformed  slightly  and  collapsed  at  cone  IS 
when  loaded  with  50  lb.  per  sq.  in.  A  German 
chromite  brick  behaved  similarly  at  cone  13 — 14, 
and  a  zirconia  brick  with  a  normal  refractoriness 
greater  than  cone  40  was  deformed  at  cone  26 — 27 
with  a  load  of  25  lb.  per  sq.  in.,  at  cone  15—10 
at  50  lb.  per  sq.  in.,  and  at  cone  14 — 15  at  75  lb. 
per  sq.  in.  The  authors  consider  that  a  load  of 
50  lb.  per  sq.  in.  is  too  severe  for  fireclay  bricks, 
and  suggest  one  of  20—30  lb.  The  collapse  of  fire- 
bricks under  load  appears  to  be  of  two  kinds : 
fusion  collapse  due  to  the  gradual  melting  of  the 
matrix,  and  mechanical  collapse  of  an  abrupt 
nature.  The  former  predominates  in  fireclay, 
alumina,  and  zirconia  bricks  and  the  latter  in 
silica,  magnesia,  and  chromite  bricks.  A  fire- 
brick containing  silica-grog  may  not  show  any  dif- 
ference from  a  brick  made  without  grog  when 
heated  without  a  load  but,  when  loaded,  the  former 
will  show  a  higher  result.  The  variations  in  re- 
fractoriness under  working  conditions  are  partly 
due  to  the  different  temperatures  at  various  parts 
of  the  brick.  One  brick  examined  was  found  to 
have  a  steady  temperature  of  1000°  C.  at  the  hot 
end,  720°  C.  at  a  point  3J  in.  nearer  the  cool  end, 
570°  C.  at  4J  in.  from  the  hot  end,  and  350°  C.  at 
Gi  in.  from  the  hot  end.  If  a  brick  is  not  inclined 
to  spall,  the  softening  of  the  hot  face  appears  to 
do  no  harm.  Some  of  the  least  resistant  bricks 
when  re-fired  at  cone  15—10  for  two  hours  became 
much  more  resistant  (cone  14  as  compared  with 
cone  9).— A.  B.  S. 

Silica  bricks;  Influence  of  iron  and  lime  as  agglo- 

merants  in  the  manufacture  of  .    M.  Bied. 

Comptes  rend..  IMS,  166,  770— 778. 

The  addition  of  3,  4,  and  5%  of  iron  oxide  respec- 
tively to  a  silica  brick  mixture  did  not  induce  the 
formation  of  a  network  of  tridymite  in  the  absence 
of  lime,  and  no  agglomerating  action  was  observed. 
The  inclusion  of  iron  oxide  in  a  silica  brick  mix- 
ture does  not  appreciably  lower  the  fusibility  of 
the  brick,  an  addition  of  3%  Fe=Oa  and  1%  lime 
depressing  the  fusibility  by  only  5°  C,  which  is 
within  the  error  of  determination.  A  ferruginous 
brick  had  expanded  1S%  after  several  days'  ex- 
posure in  an  acid  steel  furnace  and  was  sound, 
but  the  quartz  grains  had  lost  their  individuality. 

— C.  A.   K. 

silica   bricks;   Composition  of  after  use  in  a 

Martin  furnace.  E.  Kengade.  Comptes  rend., 
1918,  166,  779—781. 
Examination  of  silica  bricks  from  the  crown  of  a 
Martin  furnace  shows  that  considerable  changes 
have  taken  place,  one  of  the  most  important  of 
which  is  the  conversion  of  quartz  into  cristobalite 
and  tridymite  (Ee  Chatelier,  this  J.,  1917,  903,  904). 
Changes  in  chemical  composition  of  different  parts 
of  the  brick  were  studied  after  the  brick  had  been 
subjected  to  the  action  of  the  furnace  dust,  and 
from  the  examination  of  a  large  number  of  such 
bricks  the  author  differentiates  four  distinct  zones. 
(A)  The  portion  of  the  brick  which  has  been  imme- 
diately in  contact  with  the  flames,  and  is  glazed, 
or  at  times  has  partially  fused  with  the  formation 
of  stalactites.  It  is  apparently  homogeneous  in 
structure,  sometimes  honeycombed,  and  grey  in 
colour.  (B)  A  black  or  dark  grey  section  beneath 
A,  usually  distinctly  separated  from  the  latter, 
homogeneous,  and  of  considerable  hardness.  (O)  A 
transition  zone  often  showing  the  larger  grains  of 
unconverted  quartz  in  a  black  matrix,  which  latter 
recedes  into  a  clear  brown  melt  showing  up  the 
heterogeneous    structure    of    the    original    brick. 


(D)  The  remaining  portion  of  the  brick,  which  is 
apparently  unchanged.  Microscopic  examination 
shows  large  transparent  tridymite  crystals  in 
section  B  surrounded  by  an  opaque  black  material, 
while  in  A  these  crystals  are  rounded  by  fusion 
but  still  distinct  from  the  black  matrix.  As  the 
cooler  portion  of  the  brick  is  approached  tridymite 
occurs  in  diminishing  quantity  until  the  normal 
structure  of  the  original  brick  is  reached.  Tabu- 
lated analyses  of  the  different  sections  of  silica 
bricks  after  use  in  acid  and  basic  steel  furnaces 
show  considerable  variations  in  the  quantities  of 
iron  in  the  regions  A  and  B  and  also  in  its  state  of 
oxidation,  but  generally  B  is  richer  in  iron  than  A, 
and  this  can  be  explained  by  the  black  ferruginous 
constituent  of  the  molten  zone  A  moving  into  the 
region  B  between  the  crystals  of  tridymite  under 
the  influence  of  capillarity.  A  similar  explanation 
would  account  for  the  transference  of  lime,  as  a 
fusible  silicate,  into  the  zone  C.  The  presence  of 
a  considerable  quantity  of  iron  oxide  does  not 
appreciably  affect  the  fusibility  of  silica  bricks; 
even  highly  impregnated  bricks  stand  well  under 
furnace  conditions. — C.  A.  K. 


Silica;  Action  of  iron  oxide  on .   H.  Le  Chatelier 

and    B.    Bogitch.      Comptes    rend.,     191S,     166, 
704—769. 

The  necessary  temperature  for  the  production  of 
steel  is  approximately  1050°  C.  and  the  fusibility  of 
silica  bricks  rarely  reaches  1750°  C.  Compara- 
tively small  increases  in  the  temperature  during 
steel  making  are  therefore  liable  to  cause  fusion  of 
the  furnace  lining.  This  difficulty  is  accentuated  by 
the  action  of  particles  of  iron  which  assist  in  the 
fusion  of  the  crown  of  the  furnace.  The  authors' 
results  confirm  those  obtained  by  Bengade  (see 
preceding  abstract)  and  they  use  his  classification 
of  the  differently  heated  regions  A,  B,  and  C,  of 
silica  bricks  after  use  in  a  steel  furnace,  though 
preferring  a  division  of  zone  C  into  two  separate 
zones,  as  the  yellow  matrix  differs  from  the  black 
matrix  in  chemical  composition.  In  the  example 
of  the  different  chemical  composition  of  the  zones 
given  below,  the  figure  for  FesOa  includes  about 
0-5%  AhCh. 


Brick  prematurely 
fused,  impregnated 
9  cm.  in  depth. 

Brick  alter  Iodr  use, 
impregnated  to  a 
depth  of  18  cm. 

Orifrinal  brick 
Zone  C 
Zone  B 
Zone  A 

Sulphates 
10-5 
29  5 
29-5 
15 

Fe203 
1 

4-5 
4-5 
3-5 

CaO 

2 

5 

5 

15 

Sulphates 

8-5 

22 

26 

18 

Fe20.i  CaO 
1-5       1 
50        1-5 

6-5       2 
4-5       1-5 

The  grey  zone  directly  in  contaet  with  the  flame 
and  exposed  to  the  ferruginous  particles  contains 
less  basic  oxides  than  the  zones  further  removed 
from  the  atmosphere  of  the  furnace.  The  brown 
and  yellow  zones  are  much  higher  in  lime,  the  in- 
crease being  more  marked  by  longer  exposure  of 
the  brick  in  the  furnace.  Laboratory  experiments 
indicated  that  the  penetration  of  iron  oxide  is 
due  to  capillarity  and  by  heating  (to  1000°  C.)  a 
piece  of  the  ferruginous  brick  on  which  was  placed 
a  similar  piece  of  non-ferruginous  brick,  penetra- 
tion of  iron  oxide  was  observed  in  the  upper  piece 
to  a  depth  of  5  mm.  The  penetration  of  iron  oxide 
into  a  silica  brick  heated  in  an  oxidising 
atmosphere  was  not  observed  up  to  1400°  C.  but 
reducing  conditions  caused  considerable  attack  at 
1200°  C.  The  lessening  of  the  proportion  of  basic 
oxide  in  the  zone  heated  directly  by  the  flame 
is  due  to  the  contraction  of  that  portion  of  the 
brick,  whereby  the  porosity  is  reduced  and  the 
ferruginous  slag  expelled   into  the  cooler  regions. 
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A  briquette  cut  from  the  region  II  eont  meted  5% 
when  subjected  to  :i  teni|H'iat  lire  of  1000°  O.  for 
one  hour,  whereas  the  Original  brick  before  con- 
tamination with  iron  oxide  expanded  5%  under 
the  same  conditions  owing  to  the  transformation 
of  quarts  Into  silica  of  lower  density.  This  con- 
traction becomes  greater  wltb  increase  in  tempera- 
ture even  though  the  trtdymlte  crystals  expand 
under  ihis  treatment,  in  practice  iiiis  contraction 
is  readily  observed,  the  face  of  the  brick  contract- 
ing (op  to  It*  I  and  falling  away  in  a  state  of 
semi-fusion,  if  by  faulty 'management  or  the  fur- 
nace complete  fusion  OCCUTS,  the  surface  of  the 
brick  drips  Into  the  furnace  wit li  complete  col- 
lapse of  the  crown,  unless  the  conditions  are 
altered.    The  alumlno-alUcates  of  calcium  In  the 

original  brick  are  carried  in  advance  of  tile  ferru- 
ginous slag  and  concentration  of  Hnie  occurs  in 
the  cooler  regions.  The  region  0  containing  5% 
of  lime  would  have  a  fusibility  in  the  neighbour- 
hood of  1600°  C.  with  a  fusibility  of  1700°  0.  tor 
the  corresponding  zone  A.  An  increase  in  the 
bemperatnre  above  1700°C.  would  melt,  away  the 
surface  zone,  and  the  region  behind  would  in  turn 
be  quickly  destroyed.    A  silica  brick  Impregnated 

With  iron   oxide   Is  regarded  as  being  in  a   kind  of 

unstabl piilibrium,    and    its   successful    working 

necessitates  a  careful  judgment  of  the  temperature 
in  the  furnace.  - 1'.  A.  K. 

Cmislriicti'iniil    materials;   Use    of    Brinell   ball   in 

testing  [hardness  of] .    H.  Le  Chatelier  and 

B.  Bogitch.    Comptes  rend.,  1918,  166,  840—843. 

Tut:  authors  have  adapted  the  Brinell  ball  test  to 
the  measurement  of  the  hardness  of  bricks,  by  lay- 
ing thereon  a  piece  of  thin  lead  foil,  30  mm.  square 
and  0-0.1  mm.  thick,  previously  blackened  by  treat- 
ment with  hydrogen  sulphide  in  a  faintly  acid 
Solution,  dried,  and  smeared  Willi  vaseline,  most 
of  which  is  wiped  off  again  so  that  a  matt  surface 
is  produced.  The  ball  polishes  the  surface  of 
the  metal  with  which  it  comes  in  contact  and  this 
facilitates  accurate  measurement  of  the  diameter 
of  the  depression.  Tests  with  lead  and  copper 
showed  that  the  foil  does  not  interfere  with  the 
size  of  the  depression  produced.  The  ball  used  is 
17-5  mm.  diameter  and  is  applied  for  1  min.  under  a 
pressure  of  500  kilos.  The  results  are  much  more 
concordant  than  those  obtained  in  determining  the 
crushing  strength  of  bricks.  The  test  is  useful  in 
controlling  the  manufacture  of  bricks  as  it  will 
show  notable  differences  in  the  hardness  of  different 
parts  of  the  same  brick,  due  to  irregularities  in 
making  or  burning,  or  to  an  insufficient  taper  in 
the  mould.— A.  B.  S. 

Patents. 

Graphite    crucibles,    bricks,   and   other   refractory 

articles  liiivimj  graphite  as  a  base;  Baking . 

Soc.  Nouvelle  des  Etablissemeuts  E.  Muller,  Ivry- 
I'ort.  France.  Eng.  Pat.  109,247,  June  14.  1917. 
(April.  No.  S53G  of  1917.)  Under  Int.  Conv., 
Aug.  29,  1916. 

Ckucibles  or  other  refractory  objects  having 
graphite  as  a  base  are  piled  up  in  a  kiln  of  existing 
type  and  are  burned  in  direct  contact  with  the 
flames  and  products  of  combustion  Instead  of 
being  placed  in  muffles  or  saggers.  (Reference  is 
directed  in  pursuance  of  Sect.  7,  Sub-sect.  4,  of 
the  Patents  and  Designs  Act,  1907,  to  Eng.  Pat. 
3289  of  1871.)— A.  B.  S. 

Furnaces  or  kilns  fur  calcining  limestone,  fireclay, 
nnii     other    refractory    materials.      E.    .T.    W. 

Richards,    Glasgow.     Eng.   Pat.   115,316,    June  7, 

1917.     (Appl.  No.  S12C  of  1917.) 
A  RECTAx<;rt..ut  kiln  is  provided  willi  hinged  charg- 
ing doors  at  the  top  and  discharging  doors  at  the 


bottom  along  each  side.  Along  the  bottom  of  the 
kiln  Is  a  Hue  of  approximately  triangular  cross 
section,  with  holes  through  which  air  Is  forced 
into  the  kiln  so  as  to  secure  complete  combustion 
of  the  fuel  mixed  with  the  material  to  be  calcined. 
As  the  heating  proceeds,  the  contents  of  the  kiln 
descend  and  finally  fall  towards  the  discharging 
doors,  through  wlileh  they  are  removed  from  time 
to  time.- A.  1'..  S. 


Kilns;  Continuous  or  series .  T.  West,  Durham. 

Eng,  i'at.  116,686.    (Appl.  Nos.  7068,  May  17,  and 
13,925,   Sept.  27,  1917.) 

A  numbek  of  round  or  rectangular  up-  or  down- 
draught  kilns  of  the  customary  type  are  connected 
by  damper-controlled  Hues  so  that  all  the  kilns 
may  be  worked  with  either  up-  or  down-draught  or 
the  kilns  may  be  worked  up-  and  down  draught 
alternately.— A.  B.  S. 


Porous    masses  and   objects;    Process  fur   the  pre- 
paration of  .     N.  V.   Xederlandsche  Gist-  en 

Spirit nsfabriek.  Delft,  and  H.  G.  Monkhorst. 
Rijswijk,  Holland.  Ger.  Pat.  304,854,  Feb.  18, 
1917. 

The  gas-developing  properties  of  yeasts  or  other 
micro-organisms  in  the  presence  of  nutrient  media 
are  utilised  as  a  means  of  obtaining  a  porous 
structure  in  objects,  e.g.,  moulds  and  the  like. 

—A.  de  W. 
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IX.-BUILDING  MATERIALS. 

Potash;  Concentration  of from  raw  materials 

containing  only  a  trace  of  this  element  by  means 
of  the  electrical  precipitation  of  flue  dust  and 
fume  from  cement  kilns.  B.  F.  Erdahl.  J.  Ind. 
Eng.  Chem.,  1918,  10,  356—359. 

In  a  cement  plant  using  limestone  and  blast-fur- 
nace slag,  with  powdered  coal  as  fuel,  a  series  of 
analyses  of  the  limestone,  slag,  coal  ash,  clinker, 
and  precipitated  dust  were  made  to  determine  the 
"potash  content.  It  was  found  that  the  potash  con- 
tent of  the  limestone  and  clinker  was  constant, 
that  of  the  slag  varied  from  02S  to  069%,  that 
of  the  coal  ash  varied  from  1-20  to  1-52%  and  the 
potash  in  the  precipitated  dust  increased  with  (lie 
number  of  electric  precipitators  used.  The 
charge  becomes  richer  in  potash  as  the  dust 
is  continuously  returned  to  it.  About  30% 
of  the  total  potash  remains  in  the  clinker 
and  70%  is  volatilised.  About  30%  of  the 
volatilised  potash  is  deposited  in  the  rear  end  of 
the  kilns,  the  housings,  and  gas  coolers,  and  less 
than  2%  is  lost  through  the  stacks.  The  analyses 
of  the  returning  dust  from  the  precipitators  gave  a 
decreasing  potash  content  for  successive  cycles. 
Tlie  deposited  dust  in  the  rear  end  of  the  kilns 
increased  in  amount  with  each  cycle,  indicating 
that  choking  would  eventually  occur.  The  potash 
content  of  the  dust  escaping  through  the  stacks 
decreased  for  successive  cycles. — W.  F.  F. 


Influence  of  iron  and  lime  as  agglomerants  in  the 
manufacture   of  silica    bricks.     Bied.     See   VIII. 


Use  of  Brinell  ball  in  testing  [hardness  of]  con- 
structional materials.  Le  Chatelier  and  Bogitch. 
See  VIII. 
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Patents. 

Shaft-furnaces  for  burning  cement,  lime  and  similar 
substances.  A.  and  W.  W.  Steiger,  Zurich, 
Switzerland.  Eng.  Pat.  109.2G0,  Aug.  28,  1917. 
(Appl.  No.  12,370  of  1917.)  Under  Int.  Conv., 
Aug.  30,  1916. 

A  rotary  hearth,  fitted  with  a  stepped  helical  sur- 
face and  two  groups  of  cutting  edges,  is  placed  in 
the  lower  part  of  a  shaft  furnace  to  form  an  auto- 
matic discharging  device. — A.  B.  S. 

Kilns  for  burning  cement,  lime,  or  the  like. 
A.  Steiger,  Zurich,  Switzerland.  Eng.  Pat. 
111,854,  Nov.  27,  1917.  (Appl.  No.  17,543  of  1917.) 
Under  Int.  Conv.,  Dec.  4,  1916. 

Compressed  air  is  passed  through  a  series  of  ducts 
in  the  walls  of  a  shaft  kiln  and  thence  through 
numerous  adjustable  openings  into  the  interior  of 
the  kiln.  The  gaseous  products  of  combustion  are 
drawn  off  by  an  exhauster  connected  to  openings 
near  the  top  of  the  kiln.  The  air  supplied  through 
the  conduits  close  to  the  sole  of  the  kiln  is  at  a 
higher  pressure  than  that  supplied  through  the 
conduits  nearer  the  burning  zone. — A.  B.  S. 

Alkali-containing  minerals;  Process  for  decompos- 
ing   [for  production  of  cement  with  volatilisa- 
tion of  the  alkali].  F.  Krupp  A.-G.  Grusonwerk, 
Magdeburg-Buckau.  Ger.  Pat.  304,080,  Apr.  9, 
1914. 

The  mineral  is  heated  with  calcium  carbonate  and 
the  calcium  salt  of  another  acid,  and  in  certain 
cases  with  a  corrective  agent — e.g.,  silica — so  as  to 
obtain  simultaneously  the  total  alkali  and  a 
cement.  The  calcium  salt  of  the  other  acid  must 
be  added  in  the  proportion  necessary  for  com- 
bining with  the  alkali,  and  if  the  mineral  does  not 
contain  sufficient  iron  to  form  about  a  quarter  of 
the  weight  of  the  total  sesquioxides  present,  a 
corresponding  quantity  of  ferric  oxide  must 
be  introduced.  Under  these  conditions  the  decom- 
position is  practically  quantitative  at  a  lower  tem- 
perature than  is  required  for  the  formation  of 
clinker.  In  the  case  of  a  mixture  of  felspar,  chalk, 
calcium  sulphate,  and  ferric  oxide,  the  reaction 
takes  place  in  two  stages — 

2KAISia08 + 20CaCOa  +  CaSOj  +  Fe203  = 

(1)  Heating  zone  below  1300°  C. 

6SiO2  +  21CaO+A1.2O3+Fe.2O3+K.jSO4  +  20CO2. 

(2)  Sintering  zone  above  1300°  C. 
6(Si0.2,2-5CaO)-l-Ai203,3CaO  +  Fe203,3CaO. 

— C.  A.    M. 

Furnaces  or  kilns  for  calcining  limestone,  fireclay, 
and  other  refractory  materials.  Eng.  Pat. 
115,316.    .See  VIII. 


X.-METALS;  METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Hwmatite;    Concentration    of    silicious    red    . 

J.  T.   Singewald,  jun.       U.S.   Bureau  of  Mines, 
Bull.  110.    84  pages. 

The  Birmingham  district  of  Alabama  possesses 
large  beds  of  feri-uginoussandstone.consistingof  red 
hrema,tite  with  varying  percentages  of  silica  and 
otherimpurities.  Where  the  bed  has  not  been  leached 
by  surface  water,  the  ore  is  hard  and  ranges  in 
composition-  from  32  to  45%  Fe,  5  to  20%  CaO. 
2  to  25%  SiO=,  2  to  5%  AUG.,  1  to  3%  MgO,  025 
to  15%  P,  and  up  to  05%  S.  The  value  of  the  ore 
depends  to  a  large  extent  on  the  approximation  to 
a  self-fluxing  character,  that  is,  on  the  relative 
quantities  of  S1O2  and  CaO.     In  the  concentration 


tests  the  ore  was  crushed  to  pass  a  20-mesh  screen, 
and  a  screen  analysis  was  then  made  (by  the  Tyler 
standard)  ranging  from  particles  of  0S33  mm.  diam. 
to  particles  of  less  than  0074  mm.,  the  latter  being 
regarded  as  slime.  The  heavier  particles  high 
in  iron  were  separated  by  the  use  of  "  Thoulet 
solution  "  of  sp.  gr.  30,  and  by  the  combined  pro- 
cesses each  sample  yielded  seven  sizes  of  concen- 
trates and  of  tailings,  besides  the  slime.  39  sam- 
ples were  examined  in  this  way  and  the  detailed 
results  are  given.  The  hard  ores  cannot  be  pro- 
fitably worked  if  the  content  of  Si02  exceeds  that 
of  CaO  by  more  than  8%,  and  by  concentration 
the  quality  of  the  concentrates  can  be  made  at 
least  equal  to  that  of  ores  which  at  present  are 
successfully  worked.  In  the  case  of  an  extremely 
poor  sample  from  the  Ruffner  mine,  with  silica  in 
excess  of  the  iron,  averaging  288%  Fe  and  30-9% 
SiOs,  the  concentrates  averaged  40-5%  Fe  and  17-1% 
SiO=  for  example.  Of  the  total  iron  in  the  crude 
ore,  in  all  the  samples  tested,  that  in  the  concen- 
trates averaged  80-6%  and  that  in  the  slimes  131%, 
making  a  recovery  of  93-7%.  The  average  composi- 
tion of  the  concentrates  was  46-4%  Fe  and  13-4% 
SiOa,  and  of  the  slimes  44-7%  Fe  and  13-5%  SiO*. 
The  method  of  concentration  employed  would  not 
be  feasible  in  commercial  working  but  as  a  definite 
concentration  of  iron  is  indicated,  the  devising  of 
a  separation  on  commercial  lines  may  be  possible. 

— C.  A.  K. 

Carbon;  Rapid  determination  of  total in  steel 

and  cast  iron.      E.    Sernagiotto.      Annali  Chim. 
Appl.,  1918,  9,  113—114. 

From  1  to  3  grms.  of  the  finely-divided  metal  is 
treated  with  50  c.c.  of  a  30%  aqueous  solution  of 
the  double  chloride  of  copper  and  potassium 
(CuCL+2KCl)  acidified  with  a  few  drops  of  hydro- 
chloric acid,  the  reagent  being  added  in  one  por- 
tion with  constant  shaking.  As  soon  as  the  iron 
has  dissolved,  the  beaker  is  heated  and  the  solution 
filtered  with  the  aid  of  suction  through  an  asbestos 
filter  contained  in  a  perforated  copper  thimble 
resembling  a  Gooch  crucible.  The  filter  is  washed 
with  a  little  of  the  reagent  acidified  with  hydro- 
chloric acid  and  then  with  water,  and  the  thimble 
dried  at  100°  C.  The  carbon  is  then  determined 
by  combustion  in  a  current  of  oxygen. — C7  A.  M. 


Iron  alloys;  Influence  of  the  chemical  composition 

and  heat   treatment   of  on  their  magnetic 

properties,     specific     resistance,      and     density. 
Gumlich.    Chem.-Zeit.,  1918,  42,  200—201. 

The  density  and  specific  resistance  of  the  alloys 
investigated  containing  iron  with  carbon,  silicon, 
aluminium,  and  manganese,  generally  vary  in  a 
regular  manner  with  alteration  in  the  percentage  of 
the  added  elements,  so  that  it  is  possible,  with 
good  agreement  with  the  results  of  direct  measure- 
ment, to  calculate  from  the  figures  for  the  alloys 
the  corresponding  values  for  pure  iron.  Irregu- 
larities in  the  course  of  the  curve  showing  the 
relation  between  these  physical  properties  and  the 
composition  are  encountered  only  with  alloys  con- 
taining a  high  percentage  of  carbon  or  manganese, 
the  latter  at  a  proportion  of  S— 10%  and  the  former 
at  the  point  at  which  cementite  may  be  formed  in 
a  matrix  of  pearlite  or  martensite.  Analogous 
irregularities  are  observed  in  the  curves  for 
coercive  force  and  saturation  value,  the  latter 
having  its  maximum  for  pure  iron.  The  view  that 
the  addition  of  silicon  or  aluminium  improves  the 
magnetic  properties  of  iron  is  therefore  erroneous, 
this  belief  having  arisen  from  the  effect  of  these 
elements  in  reducing  the  oxygen  content  and  in  pre- 
venting the  presence  of  the  deleterious  dissolved 
carbon.  Aluminium  and  silicon  also  possess  the 
technically   important   characteristic  of  increasing 
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the  specific  electrical  resistance  and  thereby 
reducing  the  tendency  to  eddy  currents.  Man- 
ganese, on  the  other  hand,  checks  the  separation 
of  dissolved  carbon  and  Is  therefore  undesirable. 
All  four  Ingredients  cause  a  reduction  in  the  true 
remanence  of  iron.  Electrolytic  iron  after  being 
heated  and  then  cooled  slowly,  exhibits  high 
remanence  and  permeability  whereas  after  quench- 
ing the  remanence  and  permeability  are  slight;  on 
repeated  heat  treatment  the  hysteresis  loops  gradu- 
ally become  more  oblique  and  narrower;  rolled 
sheet  Iron,  however,  does  not  exhibit  this  behaviour. 
Manganese  and  quenched  carbon  alloys  possess 
several  analogies;  both  show  a  simultaneous  in- 
crease In  the  coercive  force  and  decrease  In  the 
remanence  when  the  percentage  of  the  character- 
istic elements  Is  raised;  in  order  to  obtain  high 
coercive  force  and  high  remanence  simultaneously 
It  is  necessary  to  introduce  tungsten,  chromium, 
or  molybdenum.  Unlike  the  higher  manganese 
alloys,  the  carbon  alloys  on  quenching  from  above 
700°  C.  become  magnetically  harder  than  when 
cooled  slowly. — D.  P.  T. 


Iron-silicon     alloys     unattached     by     acids.       C. 
Matlgnon.     Comptes  rend.,  101S,  166,   815— SIS. 

Various  iron-silicon  alloys  produced  in  different 
countries  in  1913  were  compared  with  one  another 
and  with  samples  of  ferroboron  and  Borchers' 
metal.  The  specimens  examined  had  the  following 
compositions :  — 
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Borchers'  metal  was  prepared  from  the  following 
mixture:  Ni  G4G;  Cr  ;!2'3;  Ag  05,  Mo  18  parts. 
As  regards  resistance  towards  nitric  acid  the  ferro- 
boron did  not  resist  the  action  of  the  acid  either 
weak  or  strong.  Contrary  to  the  general  rule 
Borchers'  alloy  was  more  resistant  to  the  weak 
acid  (20°  B.,  sp.  gr.  TIG)  than  to  the  strong  acid 
(3G°  B.,  6p.  gr.  133),  but  it  did  not  show  any  j 
advantage  over  the  iron-silicon  alloys,  which  are  I 
cheaper.  The  introduction  of  20%  of  nickel  im-  | 
proved  the  resistance  of  the  alloy  to  acid  as 
between  Elianit'e  I  and  II.  Metal  lure  gave  the  best 
results,  it  being  a  homogeneous  alloy  with  regular 
texture  and  apparently  more  carefully  refined. 
None  of  the  alloys  resisted  the  action  of  hydro- 
chloric acid.    (See  also  Tungay,  this  J.,  1918,  87  t.) 

— W.  G. 


Copper  melts  containing  gases;  Effect  of  tin  on . 

W.  Stahl.     Metall  u.  Erz,  1918,  IS,  G7. 

Tin  separates  from  molten  copper  in  an  oxidising 
atmosphere  as  tin  dioxide,  or  as  a  stannate  If  other 
metals  are  present.  After  the  commencement  of 
the  reaction  between  cuprous  oxide  and  sulphide, 
the  tin  reacts  with  the  former  according  to  equa- 
tion :  2Cu=0+Sn  =  4Cu-t-SnO=.  Whensulphurdioxide 
is  present  in  solution  the  following  reaction  occurs  : 
SO!  +  Sn+2Cu  =  SnO:+Cu!S.  The  addition  of  1-3% 
of  tin  raises  the  specific  gravity  of  refined  copper 
from  8-G25  to  8-9135.  Small  quantities  of  tin  added 
to  copper  act  as  a  deoxidiser  similarly  to  phosphor- 
copper.— F.  C.  Th. 


Copper;  Influence  of  the  temperature  of  rolling,  the 
amount  of  work,  and  annealing  on  some  proper- 
ties of .    I\  Oberhoffer.    Metall  u.  Erz,  1918, 

18,  47—56. 

The  material  used  was  Intended  for  locomotive  fire- 
boxes and  had  the  following  composition  :  99-40% 
Ou,  0-2s ",.  Sn.  0-231%  As,  on  %  O.  Specimens 
quenched  in  water  after  rolling  possessed  similar 
properties  to  those  cooled  in  air.  In  the  case  of 
samples  hot  rolled  at  tenqieratures  between  300°  and 
800°  C,  the  increase  of  breadth  was  relatively  large 
while  the  elongation  was  small,  but  above  and  below 
these  temperatures  the  broadening  decreased  and 
the  elongation  increased. 

Influence  of  heating  to  the  temperature  of  rolling. 
In  the  case  of  the  cast  metal,  the  tensile  strength 
and  hardness  after  the  cooling  down  altered  very 
little  as  the  temperature  to  which  the  samples  were 
heated  was  raised.  The  elongation  and  the  reduc- 
tion of  area  remained  practically  constant  to  800°  C. 
but  then  decreased.  The  structure  of  the  cast  metal 
showed  dendritic  crystals  which  appeared  bright 
under  oblique  illumination,  and  were  low  in  arsenic 
and  oxygen.  The  arsenic  and  the  cuprous  oxide 
eutectic  were  concentrated  between  the  branches  of 
the  dendrites  rendering  the  crystals  much  finer 
grained.  The  crystal  size  did  not  much  affect  the 
strength  of  the  cast  metal,  but  influenced  the 
external  appearance  of  the  broken  tensile  test- 
pieces.  Annealing  did  not  change  the  crystal  size  of 
the  cast  copper  nor  did  it  produce  equilibrium  in  the 
arsenic  content  by  diffusion.  In  the  case  of  copper 
which  had  been  previously  reduced  85%  in  thickness 
by  rolling,  the  strength  and  hardness  were  hardly 
Influenced  at  all  by  subsequent  heating  to  the  rolling 
temperature,  the  tensile  strength  showing  a  reduc- 
tion of  only  2  kilos,  per  sq.  mm.  after  heating  to 
1000°  C.  The  elongation  and  reduction  of  area  fell 
as  the  temperature  was  raised  to  200°  C,  then  in- 
creased, and  remained  constant  from  300°  C.  to 
500°  C.  A  rapid  rise  occurred  between  500°  and 
G00°  C,  when  the  values  remained  constant  to 
900°  C.  after  which  a  fall  again  set  in.  The 
structure  of  the  metal  showed  no  correlation  with 
these  changes,  being  more  in  agreement  with  the 
strength  and  hardness  curves.  The  crystal  size  was 
almost  constant  till  an  Increase  occurred  from 
G00°  C.  to  1000°  C.  In  spite  of  the  large  amount  of 
work  done  upon  the  specimens,  traces  of  the 
original  dendritic  structure  were  clearly  visible,  and 
the  parallelism  of  the  zones  rich  in  cuprous  oxide 
and  arsenic  gave  a  banded  structure  analogous  to 
that  of  hot-rolled  structural  steels.  The  increase  of 
strength  (7  kilos,  per  sq.  mm.)  and  hardness  (10) 
compared  with  the  cast  and  unworked  metal,  is 
due  not  only  to  the  change  in  the  crystal  size  but 
also  to  that  in  the  arrangement  of  the  oxide-  and 
arsenic-rich  areas. 

Influence  of  the  temperature  of  rolling.  In  the 
case  of  cast  copper,  the  hardness  and  tenacity  fell 
slowly  as  the  temperature  was  increased  to  500°  C. 
and  then  more  quickly  to  700°  C,  remaining  almost 
constant  to  900°  C,  after  which  a  further  fall 
occurred.  The  elongation  and  reduction  of  area 
increased  rapidly  from  600°  C.  to  700°  C.  and  no 
decrease  from  900°  C.  to  1000°  C.  was  observed. 
Between  G00°  C.  and  900°  C.  the  resistance  to  impact 
Increased  rapidly.  The  structure  of  the  pieces 
rolled  up  to  000°  C.  showed  distinct  elongation  of 
the  crystals,  but  between  G00°  C.  and  700°  C.  a 
sudden  change  in  structure  occurred  which  was 
clearly  expressed  in  the  elongation  curve.  Above 
700°  C.  the  crystals  were  no  longer  elongated. 
Above  900°  O.  a  noteworthy  increase  in  the  coarse- 
ness of  the  crystallisation  occurred.  In  the  case  of 
previously  worked  material  the  curves  were  similar 
to  the  foregoing,  but  the  impact  value  rose  more 
sharply  and  the  increase  occurred  not  between 
G00°  C.  and  700°  C.  but  between  400°  C.  and  500°  O. 
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The  elongation  curve  showed  a  rise  between  400°  C. 
and  500°  C,  but  only  attained  its  maximum  at 
700°  C.  Further,  elongation  of  the  crystals  was 
observed  only  up  to  400°  C,  thus  clearly  showing 
that  the  smaller  crystals  of  the  worked  metal  need  a 
distinctly  lower  temperature  to  produce  recrystal- 
lisation  than  do  the  coarser  ones  of  the  cast 
material.  With  the  worked  copper  rapid  crystal 
growth  did  not  occur  till  900°  C,  but  at  1000°  C.  the 
crystallisation  in  the  cast  and  worked  samples  was 
almost  identical.  The  elongation,  however,  of  the 
worked  metal  was  20%  higher  than  that  of  the  cast. 
In  this  material  the  tensile  strength  is  not  deter- 
mined solely  by  the  crystal  size,  the  amount  of  work 
exerting  a  considerable  influence. 

Influence  of  the  rolling: — The  curves  of  both 
the  cast  and  previously  worked  materials  were 
similar,  but  the  hardness  and  strength  in  the 
latter  case  were  consistently  higher  than  in  the 
former.  Below  650°  C.  the  rolling  operations 
correspond  to  "cold-rolling"  and  above  that 
temperature  to  "  hot-rolling."  Annealing  at  050°  C. 
after  rolling  at  temperatures  from  000°  C.  to  1000°  O. 
produced  no  improvement.  For  a  reduction  of 
85%  500°  C.  is  the  lowest  temperature  that  can  be 
used,  and  000°  C.  is  better;  800°  C.  should  not  be 
exceeded  as  an  upper  limit.  At  900°  C.  the  struc- 
ture, tensile  and  impact  properties  deteriorate  and 
a  sudden  change  in  the  relations  of  broadening  to 
elongation  during  rolling  occurs.  The  influence  of 
the  extent  of  the  rolling  upon  the  mechanical  pro- 
perties is  summarised  in  the  following  table  : — 


Reduc- 
tion 
% 


Maximum    Elongation,  Reduc- 
stress, kilos         %  on  tion 
persq.mm.       100mm.  of  area, 
% 


0 

50 
92  5 


170 
21-5 
230 


18  0 
270 
480 


180 
27-0 
490 


— F.  C.    Th. 

Oxygen  in   copper;  Estimation  of  .     P.   Ober- 

hoffer.  Metall  u.  Erz,  1918,  18,  33—35. 
After  briefly  reviewing  other  methods  suggested 
for  the  determination  of  oxygen  in  copper,  a  modi- 
fication of  Hampe's  method  (Z.  anal.  Chem.,  1874, 
13,  18S)  is  described,  whereby  the  time  required  is 
reduced  to  J  hour  and  the  necessary  apparatus  is 
simplified.  The  apparatus  consists  of  an  electrolytic 
hydrogen  generator  with  purifiers,  a  mercury  air- 
pump,  an  electric  oven  with  silica  tube  in  which  the 
sample  is  heated,  and  a  phosphorus  pentoxide 
guard-tube.  A  temperature  of  800°  C.  is  used,  and 
5  minutes  is  sufficient  for  the  complete  reduction  of 
the  cuprous  oxide  present,  the  complete  estimation 
taking  45  minutes. — F.  C.  Th. 

Zinc   blende   and   some   other  minerals;  Magnetic 

properties  of .    F.  Stutzer,  W.  Gross,  and  K. 

Bornemann.  Metall  u.  Erz,  1918,  IS,  1—9. 
Many  zinc  blendes  are  sufficiently  magnetic  to  be 
attracted  by  strong  magnetic  fields.  The  authors 
have  devised  a  method  by  which  the  susceptibility 
of  such  materials  can  be  measured  and  have  carried 
out  determinations  on  19  samples  of  zinc  blende  and 
on  several  other  minerals.  Minerals  having  sus- 
ceptibilities less  than  20  x  10"0  are  practically  un- 
magnetisable,  and  to  this  class  belongs  pure  zinc 
blende  in  addition  to  gangue  materials  such  as 
quartz,  calcite,  fluorspar,  and  barytes.  The 
presence  of  iron  in  zinc  blende  increases  the  sus- 
ceptibility, though  not  in  any  definite  manner;  with 
14-7%  Fe  the  susceptibility  is  over  500  x  10".  Man- 
ganese, nickel,  and  cobalt  also  increase  the  suscepti- 
bility as  in  the  case  of  copper  ores  and  salts.  Some 
measurements  are  also  given  for  ferro-magnetic 
minerals  such  as  magnetite,  but  these  are  less 
leliable.— F.  C.  Th. 


Zinc;    Electrothermal    production     of    .      H. 

Nathusius.     Metall  u.  Erz,  1918,  IS,  87—93,  108— 

111. 
Attempts  made  hitherto  to  apply  electric  heating  to 
the  extraction  of  zinc  from  its  ores  have,  in  the 
opinion  of  the  author,  been  unsuccessful.  The  prin- 
cipal cause  lies  in  the  fact  that  electric  furnaces 
hitherto  constructed  have  not  solved  the  problem  of 
the  condensation  of  the  zinc  vapour  to  liquid  metal. 
In  most  cases  a  high  percentage  of  zinc  dust  is 
formed  which  must  be  remelted,  rendering  the  pro- 
cess uneconomical.  No  resistance  furnace  has  pre- 
viously been  constructed  which  will  attain  the  high 
temperature,  1200°  C.  to  1300°  C,  which  is  required, 
and  the  arc  type  of  furnace  must  be  entirely  ex- 
cluded since,  apart  from  other  disadvantages,  at 
the  temperature  of  the  electric  arc  the  temperature 
and  pressure  relations  of  the  reduction  are  com- 
pletely changed  and  cannot  be  allowed  for. 

The  author  has  designed  a  furnace  in  which  the 
following  points  have  been  considered  : — The  fur- 
nace must  be  gas-tight  during  reduction,  distil- 
lation, and  condensation;  the  gases  formed  must  be 
at  once  removed;  the  heating  must  be  gradual  and 
uniform  throughout  the  charge;  the  temperature 
reached  should  not  exceed  1300°  C,  and  the  process 
should  be  continuous. 

The  furnace  is  described  in  detail  and  illustrated. 
It  consists  essentially  of  a  shaft,  preferably  vertical, 
in  which  the  reduction  by  carbon  occurs.  Zinc 
vapour  distils  off  through  side  fines  into  a  condens- 
ing chamber  maintained  at  500°  C,  from  which  the 
molten  zinc  is  tapped  off.  The  heating  is  produced 
by  the  current  introduced  through  east  steel 
electrodes  built  into  the  walls.  An  alternating 
current  at  from  5  to  15  volts  is  used.  The  whole 
furnace  is  cased  in  an  iron  sheath  and  is  gas-tight. 
The  zinc  vapour  and  carbon  monoxide  are  drawn 
into  the  condenser  by  an  exhaust  pump.  The 
charge  is  preheated  (by  the  hot  products  of  the 
reaction)  to  about  900°  C.  in  a  conical  continuation 
of  the  reducing  chamber.  The  heating  is  claimed 
to  be  uniform  and  very  efficient.  In  a  test  a  charge 
of  1000  kilos,  of  ore,  containing  64%  ZnO,  and 
207  kilos,  of  coal  was  treated  with  an  expenditure 
of  920  kilowatt-hours.  The  cost  is  claimed  to  be 
little  more  than  that  of  the  gas-heated  muffle 
furnace,  while  advantages  are  obtained  in  the 
directions  of  purity  of  metal,  uniformity  of  heating, 
economy  of  space  and  labour,  the  possibility  of 
working  poor  ores  containing  lead  and  copper, 
economy  in  carbon  and  refractory  materials,  smaller 
loss  of  metal,  and  simplification  of  transport. 

— F.  C.  Th. 

Tin;   Recovery  and  losses  of  at  Oiew  Mill. 

Cornish  Sub-Committee,  Tin  and  Tungsten 
Research  Committee.  Bull.  104,  Inst.  Min.  and 
Met.,  May,  1918.  [Advance  copy.]  11  pages. 
The  mill  was  run  for  71  days  under  the  supervision 
of  the  Sub-Committee,  in  order  that  exact  data  on 
the  losses  in  milling  might  be  obtained.  The  tin 
recovered  in  the  concentrate  was  07-5%,  while  the 
direct  determination  of  the  loss  in  the  effluent  gave 
35-5%.    The  original  ore  contained  1-4%  SnC-2. 

— W.  K.  S. 

[Tin.]  Giew  Mill  test.    Elutriation  of  the  crushed 

products.     S.  J.  Truscott.     Inst.  Min.  and  Met., 

Bull.  104.     May,  191S.     rAdvance  copy.]    0  pages. 

(See  preceding  abstract.) 

The  battery  feed,  the  tubemill  feed  and  tailing,  and 

the   final  tailing  and   concentrate  were  elutriated, 

and  the  products  assayed.    The  bulk  of  the  tin  was 

found  in  the  coarser  sizes  of  the  feed  (down  to  —200 

mesh),  proving  that  cassiterite  does  not  suffer  undue 

comminution   in  crushing  and   re-grinding.      More 

lhan  two-thirds  of  the  concentrate  was  coarser  than 

300-,  and  nearly  one-half  coarser  than  200-mesh. 

— W.  R.  S. 
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White  metals;  Analysis  of .     p.  Drnwe.     z. 

nngow.  Cheni'..  191S,  31.  SS. 

Tin  approximate  i'oni|ii>sitli>n  of  white  metals  may 
)>  ■  ascertained  as  follows,  one  gnn.  of  the  sample 
Is  decomposed  with  nitric  acid,  the  solution  is 
diluted  and  boiled,  and  the  hydrated  tin  and 
antimony  oxides  are  collected  on  a  filter.  The 
mixed  oxides  are  then  heated  at  80° 0.  for  1  hour 
with  hydrochloric  add  and  Iron  dust,  cooled,  the 
precipitated  antimonj  collected  on  a  filter,  and  the 
stannous  chloride  in  the  filtrate  titrated  with  ferric 

chloride  solution.  The  antimony  precipitate  is 
washed  with  dilate  hydrochloric  acid  until  free 
from  iron.  Ignited,  and  weighed.    The  filtrate  from 

the  tin  and  antimony  oxides  is  treated   in  the  usual 

waj  u  ith  sulphuric  add  to  separate  the  lead,  copper 

is  precipitated  as  sulphide  in  the  filtrate  from  the 
lead  sulphate,  iron  is  predpitated  with  sodium 
hydroxide  after  oxidation  witli  bromine,  and  zinc 
as  carbonate. -\Y.  1*.  S. 


On  flotation;  Molecular  physics  of .     w.  II. 

Coghill  and  c.  <>.  Anderson.     J.  Phys.  Chem., 
1818,  22.  287—255. 

The  principles  involved  in  the  flotation  of  solids  in 
licpiids  are  discussed.  Methods  of  constructing 
liquid  profiles  are  considered,  and  a  formula  is 
derived  by  means  of  which  angles  of  contact  may  be 
calculated  from  calhetometric  measurements  of  the 
rise  or  fall  of  liquids  in  contact  with  vertical  plates. 
The  connection  between  flotation  and  the  angle 
of  contact  is  indicated  by  curves.  Measurements  of 
the  water  profile  in  the  case  of  floating  Steel  and 
aluminium  wires  and  of  floating  galena  are 
recorded.— H.  M.  D. 


Composition  of  silica  bricks  after  use  in  a  Martin 
furnace.    Rengade.    See  VIII. 


Action  of  iron  oxide  on  silica.    Le  Chatelier  and 
Cogitch.    See  VIII. 


Estimation  Of  capper  as  cupper  oxide  after  precipita- 
tion as  thiocyanate.  Fenner  and  Forschmann. 
See  XXIII. 


Use  of  metallic  silver  as  a  reducing  agent  in  the 
roll/metric  estimation  of  iron.  Edgar  and  Kemp. 
See  XXIII. 


Patents. 

Iron;  Protecting  surfaces  composed  of  or  containing 

from     chemical    action.      D.    Reiehlnstein, 

Zurich,  Switzerland.    Eng.  Pat.  103,814,  Nov.  14, 
181ft 

Esters  of  arsenious  or  antimonious  acid,  dissolved 
in  oil,  or  in  organic  solvents,  by  means  of  Which 
they  arc  incorporated  with  oil  or  fat,  are  applied 
to  the  surface  to  be  protected,  or  the  esters  may  be 
added  directly  to  the  water  which  conies  into 
contact  with  the  metal  surface,  e.g.,  in  a  boiler. 

— T.  II.  B. 

Iron  nr  other  magnetic  metals:  Process  for  obtain- 
ing coatings  of by  the  spraying  process.    A 

Wolf,  Hamburg.     Ger.  Pat.  301,871,  June  6,  1017. 

Objects  to  be  coated  with  Iron  or  the  like  are 
magnetised  during  the  process,  whereby  the  coating 
adheres  more  firmly.— F.  r.  Th. 


PhOSphatiC  slags;  Method  of  producing  high-grade 
in  the  manufacture  of  iron  or  steel  from  high- 
sulphur  pig  iron.  li.  Queling,  Saarbriicken. 
Ger.  Pat.  302,283,  Nov.  11,  191(5.  Additions  to 
Ger.  Pat.  301,839. 

Cast  iron  from  a  mixer  is,  while  being  transferred 
to  open-hearth  furnaces,  opposed  by  a  blast  of  com- 
pressed  air.  This  prevents  the  slag,  high  in  silica 
and  sulphur,  and  the  light  iron-sulphur  alloy  which 

is  supposed  to  float  on  the  surface  (,r  the  iron  In  the 
mixer,  from  entering  the  second  furnace,  where  a 
new,  undiluted  and  highly  phosphoric  slag  can  be 
produced.  -  B\  0.  Th. 


Iron  articles;  Process  for  introducing  nitrogen  Into 
- — .  J. Plntsch  a.-g.,  iieriin.  <;<r.  i'at .  ::iil>,::o!;, 
Sept.  24,  1910. 

The  iron  articles  are  carried  on  an  endless  chain 
Into  a  chamber  in  which  collects  the  hydrogen  pro- 
duced by  the  decomposition  by  heat  of  ammonia. 
Thehot  gas  preheats  the  objects  which  are  carried 
on  into  a  hot  zone  of  decomposing  ammonia  in 
which  surface  nitrogenation  occurs.  From  here  the 
chain  carries  the  charge  into  colder  nitrogen  after 
which  the  articles  are  quenched  in  a  water  bath 
which  acts  as  a  gas  seal. — F.  C.  Th. 

Charcoal  iron;  Method  for  preparing  a  substitute 

for  .    Rombacher  Hiittenwerke,  J.  I.  Bronn, 

and  W.  Schemmann,  Rombach.    Ger.  Pat.  302.35S. 
Oct.  5,  1915. 

OimiuAKY  cast  iron  is  refined  in  a  basic-lined 
Iiessemer  converter  or  in  a  basic  open-hearth 
furnace  until  the  impurities  are  removed  (e.g., 
carbon  to  about  0-1%).  The  liquid  ingot  iron  is  then 
brought  into  intimate  contact  with  6—7%  of  its 
weight  of  charcoal,  when,  if  the  temperature  is  kept 
sufficiently  low  and  the  duration  of  the  process  is 
not  excessive,  a  satisfactory  substitute  for  charcoal 
iron  may  be  produced— F.  C.  Th. 

Steel;  Method  for  the  oxidation  of  the.  phosphorus 

before  the  carbon  in  the  manufacture  of by 

the  basic  Bessemer  process.  W.  Gontermann, 
Siegen.  Ger.  Pat.  302,708,  Apr.  5,  1917. 
B\  using  a  high-pressure  blast  in  the  basic  lined 
Bessemer  converter,  the  oxidation  of  the  phos- 
phorus is  accelerated  and  that  of  the  carbon 
delayed  and  with  a  certain  pressure  the  order  of 
oxidation  of  the  two  elements  can  be  reversed. 
When  the  phosphorus  has  been  removed  the  blast 
pressure  can  be  lowered,  when  at  the  prevailing 
high  temperature  the  carbon  is  rapidly  oxidised.  It 
is  possible  to  decarburise  to  any  desired  extent. 

— F.  C.  Th. 

Fei  ro-chrome;  Process  for  manufacture  of  very  low- 
carbon     .         Stahlwerke      R.      Lindenberg, 

Remscheid-Hasten.  Ger.  Pat.  302,075,  Feb.  5,  1910. 
A  hkjh-peboentage  ferro-silicon  is  melted  in  a 
reducing  atmosphere  in  an  electric  furnace  and 
covered  with  a  mixture  of  commercially  pure 
chromium  oxide  and  lime.  Ferro-chrome  containing 
up  to  Ml'  c'r  can  easily  be  produced  starting  from 
a  correspondingly  high-percentage  ferro-silicon, 
and  a  88%  ferro-chrome  has  been  prepared. 

— F.  C.  Th. 

i'rrro-allous;  Method  of  producing  low-carbon . 

Stahlwerke  R.  Lindenberg,  Remscheid-Hasten. 
Ger.  Tat.  302,802,  Feb.  5,  1910.  Addition  to  Ger. 
Pat.  302,075.     (See  preceding  abstract.) 

Instead  of  chromium  oxide  technically  pure  oxides 
of    tungsten,     molybdenum,    vanadium,     titanium. 
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cobalt,  and  boron  may  be  added  (together  with 
lime)  to  the  molten  ferro-silicon  to  produce  the 
corresponding   ferro-alloys. — F.    C.  Th. 

Galvanising  articles  of  iron;  Process  for  hot  ■ 

after  heating  them  in  liquid  lead.  F.  Koster, 
Hanirn.    Ger.  Pat.  302.2GS,  July  30,  1916. 

Ikon  wires  are  heated  to  750°  C.  in  a  lead  bath  and 
transferred  quickly  to  a  bath  of  molten  zinc. 

— F.  C.  Th. 

Alloi/s;  Manufacture  of  metal '.      Stabilimenti 

"  Biak  "  A.  Pouchain.  Assignees  of  P.  Peynetti, 

Turin,   Italy.       Eng.   Pat.  111,2SS,  Nov.  5,    1917. 

(Appl.   No.   16,129  of  1917.)      Under  Int.   Conv., 

Oct.  23,  1916. 

Two  or  more  of  the  constituents  of  an  alloy  are 

melted  in  a  chamber  wherein  one  or  more  of  the 

other  constituents  exist  in  the  state  of  vapour. 

— T.  H.  B. 

Copper    or    other   metals    or   compounds    thereof; 

Extraction  of  from  ores.      J.   S.   Boss  and 

G.  L.  Crump,  London.  Eng.  Pat.  115,088,  Apr.  25, 
1917.  (Appl.  No.  5835  of  1917.) 
Ore  containing  small  quantities  of  the  metal  as 
carbonate  (e.g.,  copper  carbonate)  is  subjected,  in 
lump  form  as  mined,  to  the  leaching  action  of  a 
5  to  10%  solution  of  sulphuric  acid,  or  of  a  sub- 
stance containing  sulphuric  acid,  e.g.,  nitre  cake. 
The  metal  is  then  obtained  from  the  solution  by 
electrolysis  or  other  known  method. — C.  A.  K. 

Copper;  Process  for  extracting  from  its  ores. 

E.  Anderson,  Assignor  to  International  Precipita- 
tion Co.,  Los  Angeles,  Cal.  U.S.  Pat.  1,263,727, 
Apr.  23,  1918.  Date  of  appl.,  Aug.  15,  1916. 
Copper  ore  containing  a  carbonate  is  leached 
with  a  solution  containing  a  ferrous  salt, 
cupric  chloride,  and  a  chloride  capable  of 
retaining  cuprous  chloride  in  solution;  copper  is 
precipitated  from  a  portion  of  the  solution  thus 
obtained  and  the  solution  then  subjected  to  oxidis- 
ing action  sufficient  to  convert  the  cuprous  salt  to 
cupric,  whilst  leaving  a  substantial  portion  of  the 
iron  salt  in  the  ferrous  state. — T.  H.  B. 

Copper  alloys;  Method  for  the  improvement  of . 

P.  Goldstein,  Hannover.  Ger.  Pat.  302,962, 
Dec.  24,  1912.  Addition  to  Ger.  Pat.  20S,657 
(this  J.,  1914,  201). 

Alloys  of  copper  and  zinc,  tin,  or  aluminium  con- 
taining small  proportions  of  high  melting-point 
metals  such  as  titanium,  vanadium,  uranium, 
zirconium,  tungsten,  chromium,  or  molybdenum, 
are  prepared  as  follows  : — A  briquette -of  very  finely 
divided  uranium  or  other  oxide  is  reduced  with 
molten  sodium  in  a  crucible  and  brass  turnings  are 
added,  the  melt  stirred  well,  and  cast  at  the  highest 
possible  temperature.  The  alloys  are  very  ductile 
and  have  a  high  resistance  to  chemical  action. 

— F.  C.  Th. 

Furnaces:  Electric for  melting  or  refining  non- 
ferrous  alloys.  V.  C.  Faulkner.  Sheffield.  Eng. 
Pat.  115,248,  Feb.  2,  1917.  (Appl.  No.  1674  of  1917.) 
The  crucible  of  the  furnace  is  surrounded  by  a  mass 
of  granular  carbon,  with  adjustable  electrodes 
projecting  through  the  sides  of  the  outer  walls  of 
the  furnace,  and  a  third  electrode  is  fixed  under  the 
bottom  of  the  crucible.  An  upstanding  central 
hollow  boss  may  be  arranged  on  the  floor  of  the 
furnace  chamber  for  supporting  a  crucible  smaller 
than  the  containing  chamber,  the  cavity  on  the 
underside  of  the  boss  being  filled  with  a  heating 
medium,  such  as  coke  or  broken  electrodes. — B.  N. 


Furnace;  Combined  tilting  and  reversible  open- 
hearth  melting  and  converter.     A.  Rollason, 

Nottingham.  Eng.  Pat.  115,323,  June  16,  1917. 
(Appl.  No.  S653  of  1917.) 

The  furnace  has  a  cylindrical  body  which  rests 
upon,  and  may  be  rotated  in,  a  cradle  provided  with 
trunnions,  the  latter  being  mounted  in  bearings  in 
hangers  or  pedestals.  The  body  is  lined  with  acid 
and  basic  material  on  opposite  sides;  has  tuyeres 
and  ports  for  the  admission  of  gas  or  oil  and  air 
'or.  alternatively,  electrodes);  and  is  fitted  with  a 
circumferential  toothed  metal  rack  operated  by  spur 
and  worm  gear.  One  of  the  trunnions  on  the  cradle 
is  also  provided  with  spur  and  worm  gear  for  the 
purpose  of  tilting  the  furnace. — W.  E.  F.  P. 

Crucible  furnaces.  J.  Connolly,  Birmingham. 
Eng.  Pat.  115,543,  Julv  19,  1917  (AppL  No.  10,396 
of  1917.) 

The  furnace  may  comprise  a  single  chamber  with 
double  walls,  the  air  traversing  the  heated  annular 
channel,  and  passing  through  slits  in  the  inner  wall 
into  the  combustion  chamber;  or,  primary  and 
secondary  chambers  may  be  connected  by  a  flue,  the 
secondary  chamber  being  heated  by  the  flue  gases 
from  the  primary  chamber,  and  serving  as  a  pre- 
heating furnace.  The  space  between  the  two 
chambers  can  be  used  as  a  regenerator,  the  air  for 
the  combustion  of  the  fuel  being  conveyed  through 
pipes  which  are  contained  in  this  space  and  which 
are  heated  by  the  waste  gases  from  the  secondary 
furnace.  Alternatively,  a  combination  of  the  two 
forms  may  be  employed. — C.  A.  K. 

Zinc;    Extraction    of    .      The    New    Delaville 

Spelter  Co.,  Ltd.,  Birmingham,  and  E.  H.  Short- 
man,  jun.,  Bloxwich.  Eng.  Pat.  115,409,  July  19, 
1917.     (Appl.  No.  10,385  of  1917.) 

A  zixe  retort  is  connected  with  a  condenser  of  large 
capacity  by  a  passage  provided  with  a  lead-inter- 
cepting and  filtering  device.  The  condenser  is  pro- 
vided with  an  opening  through  which  gases  escape 
during  the  first  stage  of  the  process,  but  is  closed 
by  a  plug  while  the  zinc  vapour  is  passing  over. 

— T.  H.  B. 

Zinc  ores,  calcined  pyrites,  and  other  metallurgical 
products;    Method     of    dead-roasting    low-grade 

sulphur -bearing,    specially    .      W.    Buddeus, 

Berlin.     Ger.  Pat.  302,880,  Oct.  5,  1916 

The  ore  is  roasted  in  a  vertical  shaft  furnace  with 
a  blast  chamber  below  the  grate.  The  process  is 
continuous,  new  material  being  introduced  as  the 
calcined  ore  is  removed. — F.C.Th. 

Ores;  Treatment  of .  J.  B.  Vogelsang,  St.  Louis. 

U.S.A.     Eng.  Pat.  115,697,  Mar.  17,  1917.     (Appl. 

No.  7078  of  1917.) 
A  mixture  of  crushed  ore,  water,  and  oil  is  forced 
into  a  chamber  by  other  than  mechanical  means, 
e.g.,  by  a  steam  jet,  the  outlet  of  the  chamber  being 
somewhat  restricted,  so  as  to  cause  thorough  emulsi- 
fieation.  The  outlet  of  this  chamber  is  connected 
with  a  separating  tank.  An  inner  chamber  having 
perforated  walls  may  be  provided  to  assist  the 
emulsification.  The  fine  particles  of  metal  in  the 
pulp  are  enmeshed  and  retained  in  suspension  in 
the  froth,  whilst  the  heavier  waste  material  settles 
out— C.  A.  K. 

Acid  resisting   metal,    and    articles  made    thereof. 

A.  E.  Gillespie,  London,  and  E.  E.  Sheather,  Ted- 

dington.    Eng.  Pat.  115,750,  Aug.  1,  1917.     (Appl. 

No.   11,102  of  1917.) 

A  bar  or  plate  of  chromium  alloy  steel  of  the  kind 

known  as  "  stainless  "  or  "  rustless  "  steel  (a  low- 
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carbon  steel  containing  10  to  VS%  Cr)  is  welded 
to  a  bar  or  plate  of  ordinary  mild  stool,  by  hammer- 
ing or  rolling  under  the  aolion  of  heat.  The  eoui- 
pealte  plate  is  then  heated  and  rolled  to  any 
required  thickness  tor  the  manufacture  of  culinary 
utensils  or  cans  tor  the  storage  of  foodstuffs,  the 
resulting  shoot   having  one  Incorrodible  surface. 

The  mild    steel   may   he   coat  oil  on  both  sides,    and 

is  iii"i,  particularly  suitable  tor  the  manufacture 
of  dental  plates.— C.  A.  K. 


Float  metal;  Pron  ss  and  apparatus  for  the  recovery 

of from  water  containing  the  same.    3.  II. 

Reed,    Philadelphia,   Pa.       I'.s.    Pat.    1,202,884, 
Apr.  it;,  1918.    Date  of  appl.,  July  25,  1917. 

Watbb  containing  Boa)  metal  is  caused  to  flow 
under  a  layer  of  oil.  and  by  means  of  baffle-plates 
the  float  metal  Is  caused  to  Impinge  on  the  under 
surface  of  the  oil,  thereby  being  entrapped. 

— C.    A.    K. 

Metals  from  ares;  Process  of  recovering .   H.  E. 

WOOd,   Denver.  Colo.     U.S.   Pat.  1,203,608,  Apr.  23, 
191S.     Hale  of  appl..  May  11,  191G. 

Tut:  concentrate  obtained  by  subjecting  dry-crushed, 
non-oxidised  ore  to  a  film  tension  flotation  process 
is  heated  to  oxidise  undesirable  constituents,  then 
mixed  with  water  and  oil,  and  again  treated  by 
notation  to  recover  the  oiled,  metalliferous 
particles.— W.   E.  F.   P. 


Tungsti n-rediu  itiij  [electric  lube]  furnace.  C.  A. 
Pfanstiehl,  Waukegan,  111..  Assignor  to  Pfan- 
stiehi  Co.,  Inc.,  North  Chicago,  111.     D.S.   Pat. 

l.-J';::,r>9S,  Apr.  23,   1918.    Date  of  appl.,  Oct.  15, 

1816. 
Tm:  tungsten  trioxide  to  bo  reduced  is  contained 
in  nickel  trays  arranged  one  above  the  other,  with 
intervening  spaces  for  the  passage  of  the  hydrogen 
used  as  reducing  agent.  This  portion  of  the  fur- 
nace tube  is  surrounded  by  a  heating  element  by 
means  of  whieli  a  constant  temperature  is  main- 
tained  throughout  the  length  of  the  reducing  zone 
of  the  furnace,  whilst  a,t.  the  inlet  end  the  tube  is 
provided  with  another  electric  heating  element 
directly  in  contact  with  the  hydrogen,  by  means 
of  which  the  latter  is  heated  before  coming  in 
contact  with  the  tungsten  trioxide. — T.  H.  B. 


Tungsten  or  molybdenum;    Process  of  coating   or 

joining    articles    of    .        F.    A.     Fahrenwald, 

Cleveland.  Ohio,  dedicated  to  the  Government 
and  people  of  the  United  States.  U.S.  Pat. 
1,283,656,  April  28,  1918.  Hate  of  appl.,  May  31, 
1916.     (Dedicated  to  the  public.) 

Articles  of  tungsten  or  molybdenum  or  their 
alloys  are  coated  by  heating  them  in  contact  with 
a  dry  flux  containing  a  finely-divided  precious 
metal,  mixed  with  an  alkali  silt,  to  a  temperature 
at  least  as  high  as  the  melting  point  of  the  precious 
metal.  The  coated  articles  may  be  soldered  by 
means  of  a  metal  or  alloy  which  will  alloy  with 
the  precious  metal. — T.  H.  B. 


Composition    [alloy]  for    resisting  heat.       M.  R. 

Wolfard,  Cambridge,  Mass..  Assignor  to  I,.  A. 
Ames.  Speiicr.  and  0.  E.  Kent,  Newton,  Mass. 
U.S.  Pat.  1.203,831,  Apr.  X'.,  1918.  Date  of  appl., 
Aug.  8,  1916. 

For  withstanding  the  action  of  nn  oxidising  flame 
at  high  temperature,  an  alloy  composed  of  iron,  2, 
and  nickel,  1  to  4  parts,  and  containing  relatively 
little  carbon,   is  employed  in  the  cast  condition. 

— W.  E.  F.  P. 


1//  /.//  bearing    material    for    sintering;    Method    of 

preparing    finely  divided    .      F.     w.    Yost, 

Assignor  t.>  American  Ore  Reclamation  Co.,  New 
lork.     U.S.  Pat.    1,203,832,  Apr.  2::.   v.ns.     Date 

el'  appl.,    l'eb.  27.   1915, 

Kinfiy  mviiuu.    damp,   metalliferous  material,   con- 
taining an  excess  of  find  in  lump  form,  is  screened 
in  separate  the   linger  lumps  of  fuel   (exceeding 
half  an  Inch   in  diameter)  and  In  form  a  line  pro 
duct  containing  sufficient   carbon  for   sintering. 

— W.  E.  F.   P. 

M<  tills;    Process  anil   apparatus    for    the   separation 

of .     [Recovery  of  silver  from  photographic 

solutions.]  Gos.  fiir  angow.  Photographic  m.b.II., 
Freiburg,  Ger.  Cat.  302,279,  June  1.  1910. 
For  the  recovery  el'  metals,  particularly  of  silver 
from  photographic  solutions,  a  precipitating  metal 
is  used  in  the  form  of  balls  or  rollers  with  smooth 
surfaces.  These  are  kept,  in  continual  frlctlonal 
motion  in  the  solution,  which  may  lie  contained  in 
a  rotating  apparatus  or  shaking  "vessel.— C.  A.  M. 

Pyrites    cinder;  Process  for   the.   dcsulphurisation, 

iiczincifieaiion,     and     agglomeration     of     . 

g.    Hentschel,    Dulsberg-Meiderich.      Ger.    Pat. 
302.2S1,   Jan.   16,   3917. 

Pyrites  cinder  is  desulphurised  by  heating  it 
Strongly  in  a  rotary  tube  furnace.  It  then  passes 
into  a  second  similar  furnace  where  it  is  mixed 
willi  carbon  and  heated  by  an  air  blast,  the  zinc 
being  distilled.  The  hot  gases  from  this  tube  cir- 
culating around  the  desulphurlser  beat  it  and  are 
themselves  cooled.  The  residue  is  mixed  witli  line 
iron  ore  or  blastfurnace  or  other  similar  dust  and 
sintered  to  form  porous  blocks  in  a  third  rotating 
tube  furnace. — F.  0.  Th. 

Silicon    coalings;    Method    for    producing  by 

treating  the  object  to  be  covered  in  Ihc'hot  State 
with  halogen  or  halogen -hydrogen   compounds  of 
silicon,     liosnisehe    ElektricltSts   A.-G.,    Vienna 
Ger.  Pat.  302,305,  Apr.  4,  1915. 

Iron  and  other  metals  arc  protected  from  acid 
and  other  corrosion  by  formation  of  a  surface  layer 
of  silicon  or  a  silicon  alloy.  Red  hot  iron  reacts 
with  silicon  tetrachloride,  forming  ferric  chloride 
and  silicon.  Other  halogen  compounds  of  silicon 
may  be  substituted.  Substances  which  do  not 
react  with  the  silicon  compounds  are  iirst  coated 
with  a  reactive  substance. — F.  C.  Th. 

Tools    with    sharp    edges;    Annealing    of    .     A. 

Pfretzschner,  Munich.    Ger.  Pat.  302,359,  Nov.  19, 
1915. 

The  hydrogen  given  off  from  an  electrolytic  cell 
may  if  the  tension  is  sufficiently  great,  be  hot  enough 
to  cause  the  metallic  cathode  to  glow.  If  the  tool 
to  be  annealed  is  made  the  cathode  it  can  be  raised 
to  any  desired  temperature.  The  edges  must  be 
protected,  preferably  by  a  carburising  coaling, 
from    the    direct   action   of    the   hydrogen    which 

would  otherwise  blunt  them.  The  Insulating  coat- 
ing allows  only  the  unprotected  parts  to  act  as 
cathode,  the  edges   being   heated  by  conduction. 

F.  0.  Th. 

Iron,  copper,  and  brass;  Method  of  preparing  coat- 
ings  [of   bismuth]    on  metals,    especially   On  . 

Chem.  I'aiir.  auf  Action,  vorm.  E.  Sobering.   Ger. 
Pat.  302,Sir,,  June  23,  1910. 

Tin:  metals  are  treated  by  any  ordinary  process, 
such  as  dipping,  rubbing,  or  spraying,  with  a  solu- 
tion of  bismuth  iodide  or  bromide  in  the  alkali 
iodides  or  bromides  and  the  corresponding  acids. 
A   layer  of  bismuth  is  deposited  in  the  cold  as  a 
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matt  deposit  which  is  firmly  adherent.  The  iodide 
solution  is  more  satisfactory  than  the  bromide  in 
the  case  of  copper.— F.  C.  Th. 

Etching  of  printing-plates;  Process  for  the  electro- 
lytic   .       H.    Strecker,  Munich.       Ger.    Pat. 

302,902,  Mar.  31,  1916. 
The  electrodes  are  separated  by  such  a  short  dis- 
tance as  almost  to  produce  short-circuiting,  in  order 
to  produce  an  etched  surface  of  almost  mirror-like 
brilliance.  The  nearness  of  anode  and  cathode 
causes  the  etching  to  be  a  lattice  pattern.  The 
plate  is  carried  in  a  movable  support  in  the  bath 
so  that  the  cathode  may  occupy  any  desired  rela- 
tive position.  The  process  is  applicable  to  the 
etching  of  plates  with  or  without  a  coating  on  the 
surface.— F.  C.  Th. 

Metallic  objects  containing  fine  pores;  Process  for 

increasing  the  density  of .    Berliner  Maschin- 

enbau  A.-G.  Ger.  Pat.  302,934,  Sept.  2,  1910. 
The  objects  are  galvanised  electrolytically  under 
high  pressure — greater  than  that  to  which  the 
article  will  later  be  subjected.  Under  this  pressure 
the  electrolyte  penetrates  the  pores  as  it  would 
not  do  at  ordinary  pressures. — F.  G.  Th. 

Ore  concentrating  tables.  E.  Trestrail,  Redruth. 
Eng.  Pat.  115,494,  May  10,  1917.  (Appl.  No. 
GG72  of  1917.) 

Distilling  metallic  ores  and  other  materials  con- 
taining metals;  Process  for  .     D.  B.  Jones, 

Chicago,  Assignee  of  C.  H.  Fulton  and  T.  M. 
Bains,  jun.,  St.  Louis,  U.S.A.  Eng.  Pat.  112.924, 
Aug.  10,  1917.  (Appl.  No.  11,499  of  1917.)  Under 
Int.  Conv.,  Jan.  24,  1917. 

See  U.S.  Pat.  1,242,339  of  1917;  this  J.,  1917,  1240. 

Sintering  fine  ores,  flue-dust,  purple  ore,  iron  filings 

and    the   like;  Process  for  .        C.   Giesecke, 

Harzburg,  Germany.  Eng.  Pat.  115,441,  Oct.  4, 
191G.     (Appl.  No.  14,059  of  191G.) 

See  U.S.  Pat.  1,205,944  of  1916;  this  J.,  1917,  89. 

Process  for  the  fractional  separation  of  tarry  sub- 
stances such  as  pitch  or  steel  works  tar  and  tar 
oils  from  superheated  crude  gases.  Ger.  Pat. 
303,195.    See  Ha. 

Rust-proofing   composition   and  process  of  making 
same.     U.S.  Pat.  1,203,395.     See  XIII. 


XI.— ELECTRO-CHEMISTRY. 

Electrical   endosmose.     II.    T.    R.    Briggs,    H.    S. 

Bennett,   and   H.   L.   Pierson.    J.   Phys.   Chein., 

1918,  22,  250—272. 
An  electrical  endosmomeler  is  described  which  has 
been  used  in  the  measurement  of  the  rate  of  flow 
of  solutions  through  diaphragms  of  carborundum, 
alundum,  powdered  glass,  and  gelatin  and  agar- 
agar  jellies.  Experiments  made  with  dilute  solu- 
tions of  sodium  hydroxide  and  hydrochloric  acid 
show  that  the  endosmotic  flow  is  towards  the 
cathode  in  alkali  and  towards  the  anode  in  acid 
solution.  This  reversal  occurs  with  diaphragms 
of  carborundum  and  alundum  and  also  with  jelly 
diaphragms,  but  in  the  case  of  powdered  glass  the 
flow  is  towards  the  cathode  in  both  acid  and  alka- 
line solution.  The  effects  obtained  with  various 
copper  salts  are  described  and  interpreted  in  terms 
of  the  adsorption   of  the   ions  by  the  diaphragm. 


Observations  made  on  acid  and  alkaline  solutions 
o*1  Eosin,  Crystal  Ponceau,  Safranine  and  Methyl- 
ene Blue  are  also  described  and  discussed  in  refer- 
ence to  the  adsorption  theory  of  dyeing.  (Compare 
J.  Chem.  Soc,  July,  1918.)— H.  M.  D. 

Galvanic  batteries;  Restoration  of  exhausted . 

E.  Stern.    Z.  Elektrochem.,  1918,  24,  91—93. 

Examination  of  exhausted  Leclanch6  cells  used  in 
telephonic  work  and  for  flash  lamps  showed  that 
the  zinc  containing  vessel  was  practically  worn  out 
and  the  carbon  electrode  was  covered  with  ammo- 
nium chloride  crystals  and  in  many  cases  disin- 
tegrated. On  washing  the  carbon  electrodes  and 
placing  them  in  a  20%  paste  of  ammonium  chloride 
and  sawdust  contained  in  a  fresh  zinc  container, 
it  was  found  that  the  repaired  cells  fall  into  three 
groups,  (1)  those  with  an  EMF  of  above  1  volt,  (2) 
those  with  an  EMF  of  0-8—1-0  volt,  and  (3)  those 
with  EMF  below  0-8  volt.  The  two  first  groups  of 
cells  are  suitable  for  further  use. — J.  F.  S. 

Patents. 

Electrolytic  cells  particularly  adapted  for  the  elec- 
trolysis of  salt  or  similar  material.  N.  Statham, 
Hastings-on-Hudson,  New  York.  Eng  Pat. 
114,974,  Sept.  20,  1917.  (Appl.  No.  13,883  of 
1917.) 

An  electrolytic  cell  is  composed  of  a  concrete  cell 
body  with  metallic  cathode  members  extending 
into  it,  and  connected  to  cathode  plates  substan- 
tially free  from  direct  contact  with  the  cement; 
strengthening  stay  rods  are  arranged  at  the  outside 
of  the  cell  to  hold  the  members  together  whilst 
minimising  undesirable  expansion  strains.  Carbon 
anode  posts,  with  their  exposed  portions  protected 
by  an  insulating  covering  of  vulcanised  rubber,  are 
built  into  the  cell,  and  movable  carbon  anode 
plates  are  connected  with  the  anode  posts  by  means 
of  double-tapered  graphite  pins,  so  that  the  plates 
are  supported  in  close  co-operation  with  the  cathode 
diaphragms  at  the  sides  of  the  cell. — B.  N. 

Elect rolusis;  Apparatus  for  .    P.  A.  Emanuel, 

Aiken,   S.C.    U.S.    Pat.  1,233,314.    Apr.  16,    1918. 
Date  of  appl.,  Dec.  24,  1917. 

An  electrolytic  vessel  comprises  a  container  formed 
of  two  hemispherical  sections  with  flanges  con- 
nected together  but  insulated  from  each  other; 
there  is  a  perforated  metallic  disc  in  each  section 
and  a  partition  separates  the  sections  and  discs. 
The  partition  does  not  interfere  with  electrolysis, 
but  serves  to  prevent  the  commingling  of  the 
evolved  gases.  Two  substantially  hemispherical 
tanks  are  arranged  above  the  container,  and  are 
connected  by  valved  pipes  to  the  respective  sections, 
with  means  for  placing  the  container  and  tanks 
under  pressure.  The  electric  circuit  includes  the 
tanks,  container  sections,  perforated  discs,  and 
electrolyte. — B.  N. 

Furnaces;  Electric  and  transformers  for  use 

therewith.       The    British   Electric   Transformer 
Co.,  Ltd.,  and   F.  E.    Berry,  Hayes,   Middlesex. 
Eng.    Pat.   115,247,   Jan.  31,  1917.         (Appl.   No. 
1588  of  1917.) 
A  three-phase  electric    furnace    is  provided   with 
upper  electrodes  and  lower  laterally-arranged  elec- 
trodes, so  connected  to  the  associated  transformer, 
that  not  only  is  the  order  of  the  electrodes  in  the 
upper   set  the  reverse  electrically  of  that  in    the 
lower  lateral  electrodes,  but  each  upper  electrode 
is   directly  opposite  a  lower    lateral    electrode  as 
seen  in  plan.       Means  are  provided   whereby   the 
lower  lateral  terminals  can,  when  desired,  be  tem- 
porarily short-circuited  either  at  the  furnace  or  at 
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tin-  transformed  windings.     By  this  arrangement 

good  distribution  and  control  of  the  beat  in  the 
furnace  can  Im-  ensured,  together  with  thorough 
mixing  of  the  charge.— 1!.  N. 

Electrodes    in    elvvtric    funutcis;    Preventing    the 
oxidation  or  watting  of  the .    W.  I'..  Hamil- 
ton,    Sheffield,     and     J.     Holland,     (Irindlcford. 
Derby.     Bng.  Pat  118,706,  May  25,  1917.     (Appl. 
No.  7519  of  1917.) 
Tut:  oxidation  or  wasting  of  electrodes  in  electric 
furnaces    is   prevented    by    building   an   elongated 
keystone  brick    or    block,   made  in   one  or  several 
pieces,  Into  the  roof  or  walls  of  the  furnace.     The 
block  is  provided  With  B  central  passage,  of  a  bore 
only  slightly   larger  than  the  diameter  of  the  elec- 
trode passing  through  the  same,  and  Is  of  suffi- 
cient length  to  enclose  the  glowing  portion  of  the 
electrode  when  the  latter  Is  withdrawn  from  the 
fornace.  -B.  N. 

Fnrnaoesj  Bleotric  — — .    O  Sahlln,  London.    Bng. 

Pat.   115,719,  June  13,  1917.     (Appl.  No.  sits  of 

19170 
Tiik  electrodes,  arranged  in  one  or  more  pairs,  cuter 
through  the  side  wails,  approximately  opposite  the 
■charging  door,  and  are  carried  by  water-cooled 
s  seemed  to  the  furnace  by  cotters.  The 
upper  electrode  of  each  pair  is  inclined  down- 
wards, while  the  lower  electrode  is  substantially 
horizontal,  and  In  >ih  are  in  the  same  ver- 
tical    plane.        The      furnace     is      heated     at     the 

commencement  by  free-burning  arcs  formed 
between  the  upper  and  lower  electrodes,  the 
inclined  electrode  of  each  pair  being  then  ad- 
vanced further  into  the  furnace  so  that  the  free- 
burning  arcs  are  toned  towards  the  hearth.  The 
charge  is  Introduced,  and  when  some  of  it  has  been 
melted,  the  furnace  is  lilted  and  some  or  all  of  the 
lower  horizontal  electrodes  withdrawn,  so  that 
direct    ares  are   formed   between   the   corresponding 

upper  electrodes  and  the  bath.  When  two- or  three- 
phase  alternating  currents  are  employed,  the  hori- 
zontal electrodes  are  connected  to  a  conducting 
plate  at  the  bottom  of  the  furnace,  so  placed  that 
when  current  is  conveyed  by  this  plate,  the  voltage 
between  the  bath  and  an  inclined  electrode  is 
usually  about  half  the  normal  voltage  between  two 
Inclined  electrodes. — B.  N. 


<Sa»es;     Treatment     of  in     electric     furnaces. 

B.    Edwin,   Assignor   to    Norsk    Ilydro-EIektrisk 

Kvaelstofaktieselskab,        Christ  iania.         Norway. 

U.S.  Pats.  (4)  1,203,389  and   (iii  1,263,390,  Apr.  23, 

1918.     Kates  of  appl..  Aug.  2!),  1910,  and  Feb.  14, 

1918. 

in  Tut:    hot    gases    from    an   electric   are    furnace 

are    made    to   expand    continuously    whilst    passing 

to     an     absorption     device,     thus     cooling     them. 

The    mechanical    energy    which    is    developed    is 

utilised    in    a    hot    Sir    turbine    to    drive    a    rotary 

compressor     for     compressing     the     gases     to     the 

pressure  at  which  they  are  used  in  the  arc  furnace, 

and  producing  the  circulation  of  the  gases  in  the 

System.     The  arc  is  thus   stabilised,    and   velocity 

and  energy  production  are  maintained  in  accordance 

with  the  luinai peratlon.       on   The  gases  are 

circulated  In  a  closed  system  between  an  electric 
are  furnace  and  an  absorber,  the  latter  being  main- 
tained under  a  pressure  higher  than  thai  of  the 
furnace.  The  pressure  of  the  gases  is  diminished 
between  the  absorption  plant  and  the  furnace, 
thereby     transforming     their      heat      energy      into 

mechanical  work  In  a  hot  air  turbine,  the  latter 
driving  a  rotary  compressor  working  approxi- 
mately at  the  same  difference  of  pressure  as  the 
turbine,  and  supplying  the  circulating  gases  to  the 


absorption  plant.  The  cooled  gases,  after  leaving 
the  absorption  plant,  are  preheated  by  the  hot 
furnace  gases  before  being  compressed.— B.  N. 

Anode,  ii.  it.  Swarttey,  Jan.,  Manhasset,  N.Y., 
Assignor  to  1  'avis  I'.ournoiivillo  Co.,  Jersey  City, 
N.J.  U.S.  Tat.  1.203,959,  Apr.  23,  litis.  Date  of 
appl.,   Feb.  25,  1916. 

Tin:  anode  is  provided  with  a  permanent  continu- 
ous surface  of  sprayed  nickel.— B.  N. 

illeotroljftio  apparatus  for  generation  of  oxygen  ami 

hydrogen.        I.    II.    Levin.    Newark.    N..L,'  V  S   \ 
Bng.   Pat.    107,366,    .Ian.  3,  ,1917.     (Appl.  No.  117 
of  1917.)     Under  Int.  Conv.,  June  3,  1910. 

See  U.S.  Tat.  1,199,472  of  1916;  this  J.,  1910,  1224. 


XII.-FATS  ;   OILS  ;  WAXES. 

I'lira  rubber  seed;  Oil-content,    keeping   qualities, 

anil     commercial    possibilities     Of .        F.     G. 

Spring    and   F.    \Y.    F.     Day.      Agrie.    Bull.    Fed. 
Malay    Slates.    I'.US,   6,   231— 244. 

The  yield  of  rubber  seed  on  Malay  plantations 
approximates  to  300  lb.  per  acre  per  annum:  about 
37%  of  the  seed  consists  of  shell,  as  compared  with 
22%  of  shell  in  the  English  chestnut  and  10%  in 
the  acorn,  and  to  produce  a  ton  of  kernels  427,000 
seeds  are  necessary;  the  seeds,  either  whole  or 
decorticated,  can  be  stored  satisfactorily  in  bags 
after  a  preliminary  sun  drying.  On  extraction 
with  petroleum  ether  the  dried  meal  from 
the  kernels  and  the  whole  seeds  respectively 
yield  approximately  51%  and  29%  of  oil. 
The  oil  possesses  rather  less  drying  power 
than  linseed  oil  but  should  easily  find  indus- 
trial application.  Samples  of  the  oil  hitherto 
examined  have  had  sp.  gr.  at  150/15°  C.  0-925— 0-930, 
acid  value  10-7— 40-9,  saponification  value  1SS-5— 
1921,  and  iodine  value  12S-3— 143-3.  The  residual 
cake  after  the  removal  of  the  oil  by  pressing,  is  a 
useful  cattle  food  although  care  is  required  in  its 
use  for  Immature  animals. — D.  F.  T. 


Spinacene  and  some  of  its  derivatives.  A.  C. 
Chapman.  Chem.  Soe  Trans.,  litis,  113,  458 — 400. 
When  the  hydrocarbon  spinacene  from  shark-liver 
oil  is  distilled  over  sodium,  especially  if  the  pres- 
sure is  allowed  to  rise  to  45  i .,  partial  decom- 
position occurs  and  a   cyclodihydrotorpeue,   CioHis, 

b.pt.  170° — 175°  C.  at  atmospheric  pressure,  sp.  gr. 
at,  20720°  C.  0-8125,  and  refractive  index  1-4565  at: 
20 '''•'.,  can  be  separated  from  the  decomposition 
products.  Spinacene  is  therefore  more  suitably 
purified  by  distillation  under  a  maximum  pressure 
of  10  mm.,  when  ii  is  found  to  have  the  composi- 
tion CII...  b.pt.  260 -'■!'.  leorr.i  at  9  lull).,  sp.  gr. 
at  L5  1-V  0.  0-8610,  and  refractive  index  1-4965  at 
20  0.  Us  liexahydrochloride  melts  at  126°  C.  and 
Its  hexahydrobromide  at.  332°  C. ;  the  former  when 
healed  under  reduced  pressure  undergoes  loss  of 
hydrogen  chloride  with  formation  of  a  hydrocarbon 
quite  distinct,  from  the  original  spinacene.  The 
formula  < '  ,.i  I ..  previously  attributed  to  spinacene 
(Chapman,  this  J.,  1917,  392)  is  withdrawn. 

— D.  F.  T. 

Resins;    Rapid    determination    of in    soap. 

V.  Forlini.     Annali  Chim.  Appl.,  1918,  9,  102— 10S. 

Twitohell's  method  of  determining  rosin  in  soap 
lias  the  drawbacks  that  it  shows  an  apparent  rosin 
content  with  pure  soaps,  and  that  it  is  not  appli- 
cable to  resins  other  than  colophony.  These  draw- 
backs are  obviated  in  the  following  method,  which 
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is  based  on  the  fact  that  nitrated  resins  are  in- 
soluble in  petroleum  spirit.  Two  grms.  of  the 
mixed  fatty  and  resin  acids  from  25  grms.  of  the 
soap  is  treated  in  a  separating  funnel  with  50  c.c. 
of  petroleum  spirit  (b.pt.  40°  to  70°  C),  the  presence 
of  resin  acids  being  indicated  by  incomplete  solu- 
tion. Ten  c.c.  of  nitric  acid,  prepared  by  mixing 
25  c.c.  of  fuming  nitric  acid  (sp.  gr.  1-52)  and  75  c.c. 
of  ordinary  nitric  acid  (sp.  gr.  1-4S)  and  adding  a 
few  crystals  of  urea  to  destroy  nitrous  acid,  is 
then  introduced  in  successive  small  portions.  The 
mixture  is  shaken  for  2  to  3  mins.,  then  allowed  to 
stand,  the  acid  layer  drawn  off,  and  the  petroleum 
spirit  shaken  with  an  additional  5  c.c.  of  the  nitric 
acid,  which  is  also  drawn  off.  The  petroleum 
spirit  layer  is  then  washed  successively  with 
ordinary  nitric  acid,  and  with  water  and  filtered,  the 
filtrate  evaporated,  and  the  residue  of  fatty  acids 
dried  and  weighed.  The  quantity  of  resin  acids  is 
obtained  by  difference.  The  results  thus  obtained 
agree  within  about  1%  of  theory  in  the  case  of  mix- 
tures of  5  to  20%  of  rosin  with  saturated  fatty  acids 
or  oleic  acid. — C.  A.  M. 


Oxidation   products  of   paraffin   wax.     Bergmann. 
See  IIa. 


Fat     content    of    conifer    resin.      Schwalbe    and 
Schulz.      See  XIII. 


Saponins  [from  mourah  seed].    Spiegel  and  Meyer. 
See  XX. 


Patents. 

Soap  [for  removing  stains  caused  by  nitro  com- 
pounds]. F.  Huntington,  Lancaster,  and  W.  H. 
Barnes,  Denton.  Eng.  Pat.  115,110,  May  12,  1917. 
(Appl.  No.  C7G1  of  1917.) 

Sodium  sulphite  or  other  sulphite  is  incorporated 
with  soap  in  a  proportion  of  not  less  than  10% 
by  weight,  to  obtain  a  preparation  which  will 
remove  stains  made  by  organic  nitro  compounds  on 
the  skin,  fabrics,  etc. — C.  A.  M. 


Soap;  Process  for  filling  with  vegetable  sub- 
stances. C.  G.  Schwalbe,  Eberswalde.  Ger. 
Pat.  304,093,  May  24,  1916. 

Vegetable  substances  such  as  wood,  stalks,  fibres, 
bran,  sawdust,  etc.,  are  treated  with  acids  or  acid 
salts,  and  then  disintegrated  mechanically  in  the 
presence  of  water  to  obtain  a  mucilage  which  can 
be  used  as  a  filling  for  soap. — C.  A.  M. 


Detergents  from  synthetic  aromatic  tannins,  etc. 
Badische  Anilin  und  Soda  Fabrik.  Ger.  Pat. 
304,024,  May  IS,  1916. 

Synthetic  aromatic  tannins,  especially  those  claimed 
in  Ger.  Pats.  262,558,  280,233,  and  290,965,  and  also 
crystalline  compounds  which  contain  sulpho  or 
carboxyl  groups  or  both,  and  are  able  to  precipitate 
glue  or  gelatin  from  their  solutions,  may  be  used 
as  detergents  for  removing  stains  of  ink,  fruit, 
rust,  etc.,  and  fat  from  paper,  textile  fabrics,  the 
skin,  etc.— C.  A.  M. 


Magnetic  separator  [for  oils].    U.S.  Pat.  1,263,406. 
See  I. 


Conversion  of  oils,  resins,  waxes,  etc.,  and  hygro- 
scopic substances  into  dry  products.  Ger.  Pat. 
303,122.    See  I. 


Xm.-PAINTS  ;  PIGMENTS  ;  VARNISHES  ; 
RESINS. 

Conifer  resin;  Fat  content  of .    C.  G.  Schwalbe 

and  W.  Schulz.  Chem.-Zeit.,  191S,  42,  229—230. 
Pine  wood  yields  about  11-4%  of  resin  containing 
2-7%  of  fatty  acids  as  determined  by  the  Twitchell 
esierification  method;  the  heart  wood  gives  16% 
of  crude  resin  containing  3-5%  of  fatty  acids,  and 
the  sap  wood  2-4%  of  resin  containing  1-2%  of 
fatty  acids.— W.  P.  S. 

Oi7   varnishes;   Examination   of   .        H.    Smit- 

Addens.  Olien  &  Vetten,  1917,  2,  23,  58,  80. 
Z.  angew.  Chem.,  1918,  31,  Ref.,  142. 
For  the  estimation  of  the  volatile  thinners  a 
weighed  portion  is  steam-distilled  in  a  current  of 
carbon  dioxide.  The  distillate  is  transferred  to  a 
burette  containing  10  c.c.  of  water,  and  the  volume 
of  thinners  is  read  off,  whilst  the  aqueous  layer 
is  examined  for  smell  and  acid  reaction.  The 
specific  gravity  of  the  distillate  can  be  determined 
in  the  case  of  turpentine  by  the  method  of  floating 
a  drop  in  dilute  alcohol,  while  in  the  case  of  petro- 
leum spirit  a  pyknometer  is  employed.  A  quanti- 
tative examination  (see  below)  is  necessary  since 
all  other  substitutes  have  a  greater  "  thinning  " 
power  than  petroleum  spirit.  To  estimate  the 
non-volatile  constituents  the  condensed  water  is 
removed  from  the  distillation  flask  as  far  as 
possible,  96%  alcohol  and  excess  of  AT/1  alkali  are 
added,  and  the  mixture  is  boiled  under  a  reflux  con- 
denser for  20  minutes.  The  alcohol  is  then  partly 
evaporated  off  and  the  liquid  transferred  to  a 
separating  funnel,  the  flask  being  rinsed  out  with 
petroleum  ether  and  alcohol.  The  soap  solution  is 
extracted  twice  with  petroleum  ether  and  the 
extract  evaporated,  dried  at  105°  C.  and  weighed 
as  copal  resin.  The  soaps  of  the  softer  resins, 
Manila,  Congo,  and  Brazilian  copals  are  not  so 
easily  hydrolysed  and  these  resins  are  estimated 
along  with  the  rosin  acids.  In  the  case  of  Dammar 
resin,  a  portion  is  easily  saponifiable  whilst 
another  is  unsaponifiable,  the  latter  being  partly 
soluble  in  petroleum  ether  whilst  the  former  is 
soluble  in  ether  only.  Should  Dammar  be  sus- 
pected, the  soap  is  further  extracted  with  ether 
and  the  extract  evaporated  when  a  light  coloured 
residue  indicates  its  presence;  extraction  with 
chloroform  or  carbon  tetrachloride  will  serve  to 
separate  copal.  The  extracted  soap  residue  is  then 
acidified  with  dilute  nitric  acid  and  shaken  twice 
with  petroleum  ether,  nearly  neutralised  with 
alkali,  and  examined  for  metals  in  the  usual  way. 
The  acid  petroleum  ether  containing  rosin  acids 
and  fatty  acids  is  examined  qualitatively  by  the 
Storch-Morawski  test  and  quantitatively  by 
Twitehell's  method.  The  hydroxy  fatty  acids 
which  cling  to  the  walls  of  the  separating  funnel 
are  dissolved  in  a  mixture  of  equal  parts  of  alcohol 
and  carbon  tetrachloride  and  calculated  to  oleic 
acid.  Examination  of  the  aqueous  layer  and  of 
the  water  from  the  initial  distillation  will  deter- 
mine the  presence  of  volatile  and  soluble  substances 
(phenol).  In  the  case  of  films  of  paints  and  var- 
nishes, a  separation  into  pigment  and  vehicle  is 
obtained  by  means  of  suitable  solvents,  when  these 
constituents  can  then  be  examined. 

The  specific  gravity  of  the  volatile  "  thinners  " 
(see  above)  is  determined  by  introducing  a  drop  into 
alcohol  of  about  70%  strength  (sp.  gr.  0S7  at 
15°  C.).  If  the  drop  floats  or  sinks  rapidly,  it 
is  safe  to  assume  that  the  distillate  is  not  pure 
turpentine,  but  if  the  distinction  is  not  so  sharp, 
addition  of  water  or  alcohol  will  permit  of  the 
specific  gravity  being  determined.  A  second  drop 
serves  for  the  determination  of  the  refractive  index 
and  if  the  result  therefrom  agrees  with  that  from 
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ih.'  s|K-i-ilic  gravity  and  the  smell  is  found  to  be 
normal,  no  further  examination  la  necessary.  In 
othet  C«nrn  Herzfeld's  method  Is  used  to  obtain 
a  separation  Into  turpentine,  petroleum  spirit,  and 
homologies  of  benzene.— A.  de  W. 

Patents. 
Titanic    acid   pigments    resistant    to   chemical   and 

physical   agencies;  Preparation    of  .      Det 

Norske  Aktioselskab  for   Elektrokemlsk  Industri 
Norsk    Indus!  rl-UypoteUbank,   Chrlstlanla,   Nor- 
way.    Ger.   Pat.    30;;,45S,   Dec.   1,    1910.      Under 
Int.  Conv.,    Dec.  10,   1915. 
Tiivnic  oxide  or  hydroxide  containing  phosphoric 
acid  in  the  free  or  combined  condition  is  mixed  with 
the  usual  painters'  pigments. — A.  de  W. 


Condensation  product  and  method  of  preparing 
tame.  K.  Brown,  Montclair,  and  D.  S.  Kendall, 
Bast  Orange,  Assignors  to  Condensite  Co.  of 
America,  Bloomlield,  N.J.  U.S.  Pat.  1,203,031, 
Apr.  10,  1918.    Date  of  appl.,  Mar.  30,  1917. 

A  mixture  of  a  phenolic  substance  and  a  substance 
containing  an  active  methylene  group,  in  suitable 
proportions  to  form  an  infusible  Insoluble  conden- 
sation product,  is  moderately  heated  in  a  vessel 
having  a  large  cooling  surface  in  relation  to  the 
amount  of  material.  As  soon  as  the  reaction  begins 
the  source  of  heat  is  withdrawn  and  the  reaction 
allowed  to  proceed  spontaneously  until  heat  ceases 
to  be  evolved,  and  an  Intermediate  product  liquid 
at  the  ordinary  temperature  is  obtained.  Prior 
to  the  application  of  heat  a  condensing  agent  con- 
sisting of  a  salt  of  calcium  and  a  phenolic  sub- 
stance which  will  not  react  with  the  other  ingredi- 
ents may  be  Introduced  into  the  liquid  mass. 

— C.  A.  M. 

Finely     subdivided     material     [for    printing     ink, 

rubtier  miwings,  rii-.];    Method  of  treating  . 

G.   C.    Lewis,   New    York.      U.S.   Pat.   1,263,082, 
Apr.  10,  1918.     Date  of  appl.,  Jan.  25,  1917. 

Flocculent  or  other  finely  divided  material  is 
treated  with  an  inert  liquid  so  as  to  form  an  emul- 
sion or  paste  in  which  the  liquid  replaces  the  air 
between  the  particles,  and  this  liquid  is  then 
removed  by  evaporation.  A  composition  suitable 
for  use  in  printing  ink,  rubber  mixings,  etc.,  may 
thus  be  obtained  by  mixing  a  solution  or  emulsion 
of  an  oily  substance  iu  a  volatile  liquid  with 
carbon  black  or  lampblack,  and  completely 
evaporating  the  liquid. — C.  A.  M. 


B ust-proofing  composition  and  process  of  making 
same.  W.  R.  Emig,  Assignor  to  H.  S.  Bergen, 
Toledo,  Ohio.  U.S.  Pat.  1,203,395,  Apr.  23, 
1918.     Date  of  appl.,  July  3,  1910. 

BuRonNDY  pitch  is  melted,  boiled  China  wood  oil  Is 
added,  and  the  mixture  heated  to  boiling  point.  A 
mixture  of  finely  divided  Iron  and  phosphoric  acid 
is  then  added,  and  the  mixture  stirred  till  effer- 
vescence ceases. — W.  P.  F. 

Varnishing  metal  objects;  Process  of .    O.  RufT, 

Breslau.  Ger.  Pat.  304,985,  June  30,  1917. 
The  metal  objects  are  treated  with  aqueous  solu- 
tions of  phenols  or  cresols,  together  with  formalde- 
hyde and  alkali,  the  water  evaporated  off,  and 
the  objects  then  submitted  to  a  temperature  of  at 
least  80°  C.  for  about  0  hours,  to  render  the  film 
insoluble  in  water  and  other  solvents. — A.  de  W. 

Conversion  of  oils,  resins,  waxes,  etc.,  and 
hygroscopic  substances  into  dry  products.  Ger. 
Pat.  303,122.    See  I. 


Method  and  plant  for  the  distillation,  of  tar,  crude 
petroleum,  resin  and  similar  materials.  Ger. 
Pat.  302,323.     See  III. 


X3V.-INDIA-RUBBER  ;    GUTTA-PERCHA. 

Oil-COntent,  keeping  qualities,  and  commercial 
possibilities  of  Para  rubber  seed.  Spring  and 
Day.    See  XII. 


Patents. 

Vulcanised    rubber    goods;   Process   of   separating 

fibrous     materials    from    .      W.     Golombek, 

Spandau.    Ger.  Pat.  303,171,  June  24,  191G. 

The  material  is  finely  divided  and  stirred  for  a 
short  time  with  slightly  warm  water;  the  fibres  are 
wetted  more  easily  and  sink,  whilst  the  particles  of 
lubber  float,  and  are  skimmed  off.— A.  de  W. 


Method  of  treating  finely-subdivided  material  [for 
rubber  mixings,  etc.].  U.S.  Pat.  1,203,082.  See 
XIII. 


XV.-LEATHER  ;  BONE  ;  HORN  ;  GLUE. 

Leather;   Determination   of  free  sulphuric  acid  in 

.    H.    Strunk    and    O.    Matthes.    Z.    angew. 

Chem.,  1915,  31,  01-03. 

Thirty  c.c  of  magnesium  nitrate  solution  (contain- 
ing about  0-2  grm.  MgO)  is  heated  in  a  round- 
bottomed  flask  until  an  almost  dry  residue  remains; 
5  grms.  of  the  leather  and  a  few  C.c.  of  30%  nitric 
acid  are  added  and  the  mixture  is  heated  on  a 
water-bath  until  reaction  ceases.  Fifty  c.c.  of  con- 
centrated nitric  acid  is  then  added,  the  mixture 
boiled  on  a  sand-bath  for  2  hrs.,  heated  over  a  flame 
until  all  the  nitric  acid  has  been  expelled,  cooled, 
again  heated  with  concentrated  nitric  acid,  and 
evaporated.  The  dry  material  is  strongly  heated 
to  decompose  nitrates  and  expel  nitrous  fumes 
from  the  flask,  and  the  almost  white  residue  is 
dissolved  in  30  c.c.  of  N/2  hydrochloric  acid,  filtered 
if  necessary,  and  titrated  with  JV/10  sodium 
hydroxide  solution,  using  phenolphthalein  as  indi- 
cator. Another  portion  of  30  c.c.  of  the  magnesium 
nitrate  solution  is  evaporated,  heated  to  decompose 
the  nitrate,  the  residue  dissolved  in  N/2  hydro- 
chloric acid,  and  titrated  with  sodium  hydroxide 
solution.  Less  sodium  hydroxide  solution  will  be 
required  in  this  titration  than  in  the  case  of  the 
residue  from  the  mixture  containing  the  leather  if 
free  sulphuric  acid  is  present;  the  sulphuric  acid 
combines  with  a  portion  of  the  magnesium  oxide, 
and  the  difference  in  the  two  titrations  is  a  measure 
of  the  quantity  of  Tree  acid  present. — W.  P.   S. 


Gelatin;  Stoiohiometrioal  character  of  the  action  of 

neutral  salts  on  the  swelling  of  .    J.   Loeb. 

J.  Biol.  Chem.,  1918,  34,  77—95. 

The  limiting  concentrations  of  neutral  salts  which 
just  inhibit  the  additional  swelling  of  gelatin, 
sodium  gelatinate,  or  gelatin  chloride  (compare  this 
J.,  1918,  274  a),  are  dependent  on  the  valency  but 
not  on  the  nature  of  the  ions.  The  limiting 
inhibiting  concentration  of  salts  with  univalent  ions 
is  twice  as  high  as  that  of  salts  with  divalent  ions. 
Antagonistic  salt  action  occurs  when  gelatin  salts 
with  univalent  ions  are  transformed  into  salts  with 
divalent  ions.  (See  further  J.  Chem.  Soc,  July, 
1918.)— H.  W.  B. 
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Gelatin  solutions;  Influence  of  neutral  salts  on  the 

viscosity  of .    J.  Loeb.    J.  Biol.  Chern.,  1918, 

34,  395—413. 
The  viscosity  of  solutions  of  gelatin  which  has  been 
previously  treated  with  neutral  salts  is  affected  in 
a  manner  similar  to  that  observed  in  the  case  of 
the  swelling  effect  previously  recorded  (see  preced- 
ing abstract).  In  the  experiments  with  gelatin  and 
sodium  gclatinate,  the  viscosity  is  increased  by 
cations,  whilst  with  gelatin  chloride  only  the  anion 
has  any  effect.  (See  further  J.  Chein.  Soc,  July, 
1918.)— H.  W.  B. 

Gelatin;   Effects  of  electrolytes  on   and  their 

biological  significance.  IV.  Precipitation  of 
gelatin  bi/  mixtures  of  salts.  W.  O.  Fenn.  J. 
Biol.  Chein.,  1918,  34,  415 — 128.  (Compare  this  J., 
191S,  216  a,  274  a.) 

The  amount  of  sodium  chloride  or  sulphate  re- 
quired to  precipitate  gelatin  from  a  solution  con- 
taining an  acid,  alkaline,  or  neutral  salt  besides 
gelatin,  depends  on  the  nature  of  the  ions  which 
are  present.  Acids  promote  precipitation  of  the 
gelatin  whilst  alkalis  usually  have  the  reverse 
effect.     (See  further  J.  Chein.  Soc,  July.  1918.) 

— H.  W.  B. 

Patents. 
Impregnating    material    for    leather,    leather    sub- 
stitute,  fabrics,   etc.;   Manufacture   of    .     F. 

Nath6,  Hamburg.  Ger.  Pat.  302,158,  Apr.  14,  1915. 
Burgundy,  coumarone  or  similar  resins  are  heated 
willi  animal  fats,  and  when  the  mass  is  brought  to 
a  certain  consistency  and  temperature,  sulphur  is 
added  for  the  purpose  of  vulcanisation,  and  then 
the  mixture  is  allowed  to  cool  and  suitably  diluted. 
This  filling  material  is  especially  good  for  leather, 
which  it  impregnates  quickly  and  renders  perma- 
nently waterproof  and  flexible.  Equally  good  pro- 
ducts are  obtained  with  leather  that  is  not  fully 
tanned,  and  poor  leathers  can  be  improved  so  as  to 
be  equal  in  value  for  many  purposes  to  the  best 
grades.— J.  C.  W. 

Waterproof  [fibrous]  composition  and  process  for 
making  such  composition  [from  spent  baric], 
U.S.  Pat.  1,263,823.    See  V. 


XV1.-SOILS  ;  FERTILISERS. 

Soils:   Mechanical   and    physical   analysis   of  . 

G.  Richter.  Bied.  Zeutr.,  1918,  47,  49—52. 
In  the  mechanical  examination  of  soils,  preliminary 
treatment,  such  as  ignition,  oxidation  with  bromine, 
etc.,  should  be  avoided  as  it  destroys  the  colloids 
and  alters  the  character  of  the  soil.  Kopecky's 
trituration  method  appears  to  be  the  best  of  the 
mechanical  methods.  As  regards  methods  for 
determining  the  hygroscopic  character  of  soils,  it 
is  found  that  Breitenbach's  method  gives  the 
highest  results,  those  obtained  by  Mitseherlich's 
method  (this  J.,  1910,  1217)  are  lower,  whilst 
Atterberg's  method  gives  still  lower  results.  In 
the  author's  opinion,  the  chief  value  of  the  results 
obtained  in  the  determination  of  the  hygroscopic 
character  of  soils  lies  in  the  indications  they  give 
of  the  nature  and  sine  of  the  soil  particles.'  (See 
also  J.  Chem.  Soc,  July,  1918.)— W.  P.  S. 

Aluminium  as  a  factor  influencing  the  effect  of  acid 
soils  on  different  crops.  B.  E.  Hartwell  and  F.  R. 
Pember.  J.  Amer.  Soc.  Agron.,  1918,  10,  45 — 47. 
Bull.  Agric  Intell.,  1918,  9,  420— 421. 

The  toxicity  of  so-called  acid  soils  is  not  due  to  the 
acid  alone,  as  is  shown  by  the  different  effects  in 


seedlings  of  barley  and  rye.  Further,  whilst  the 
addition  of  acid  to  an  ordinary  nutrient  solution 
caused  similar  effects  with  rye  and  barley  seedlings, 
the  aqueous  extract  of  an  acid  soil  affected  the  two 
kinds  of  seedlings  very  differently.  This  soil 
extract  thus  contained  a  substance  not  present  in 
the  ordinary  nutrient  solutions,  and  aluminium 
being  present  in  large  quantities  in  the  soil  extract 
a  study  was  made  of  the  effects  of  this  element 
either  alone  or  in  combination  with  other  substances 
on  plant  growth.  The  results  indicate  that  alu- 
minium must  be  considered  as  an  important  factor 
in  the  injurious  effects  of  acid  soils.  The  deter- 
mination of  the  "  active  "  aluminium  of  a  soil  may, 
therefore,  prove  as  useful  as  the  determination  of 
its  acidity,  and  the  lime  requirements  of  a  soil  may 
be  due  to  the  need  of  lime  to  precipitate  the  toxic 
aluminium  just  as  much  as  to  the  need  of  lime  to 
neutralise  its  acidity. — W.  G. 

Soil  acidity;  Action  of  neutral  salts  on  humus  and 

other  experiments   on  .    L.  J.  Gillespie  and 

L.  E.  Wise.    J.  Amer.  Chem.  Soc,  1918,  40,  796— 
812. 

Truly  acid  soils  are  common  and  widely  distributed 
in  the  United  States.  The  hydrogen  electrometer 
provides  the  most  trustworthy  method  for  the 
measurement  of  the  hydrogen  ion  concentration  of 
soils;  litmus  paper  used  without  suitable  precau- 
tions can  yield  seriously  inaccurate  results.  It  is 
possible  that  the  relatively  high  hydrogen  ion  con- 
centration of  some  soils  may  account  for  their 
comparative  freedom  from  potato  scab  disease.  (See 
also  J.  Chem.  Soc,  July,  191S.)— D.  F.  T. 

Phosphoric  acid;   Use  of  "  mine  run  "  phosphates 

in,    the    manufacture    of,  soluble  .        W.    H. 

Waggaman  and  C.  R.  Wagner.  J.  Ind.  Eng. 
Chem.,  1918,  10,  353-355. 
Phosphate  rock  as  mined  can  be  successfully  treated 
by  the  electric  furnace  method  (Ross  and  others, 
this  J.,  1916,  1154;  1917,  134),  and  the  necessity  of 
preparing  and  washing  the  rock  is  thus  obviated, 
and  the  waste  due  to  the  discarding  of  low-grade 
material  avoided.  Experiments  were  made  with  a 
500-lb.  charge,  mixed  with  coke,  and  with  sand  when 
silica  was  deficient.  This  was  smelted  in  the  fur- 
nace for  3  hours,  and  a  yield  of  about  98%  of  the 
phosphorus  was  obtained.  The  cost  of  producing 
phosphorus  pentoxide  from  "  mine  run  "  rock  is 
estimated  at  from  $3.75  to  86.50  less  than  from  high- 
grade  phosphates.  Results  are  also  given  showing 
that  by  using  the  phosphorus  pentoxide  thus  ob- 
tained to  treat  another  batch  of  phosphate  rock  to 
form  "  double  superphosphate,"  the  cost  of  produc- 
1  ion  compares  favourably  with  that  of  the  produc- 
tion of  ordinary  superphosphate  by  the  sulphuric 
acid  process  under  the  present  shortage  of  sulphuric 
acid.— W.  F.  F. 

Thomas  slag;  Determination  of  citric-soluble  phos- 
phoric  acid   in  .       R.   Hartleb.       Z.   angew. 

Chem.,  191S,  31,  61. 
A  dilute  solution  of  nitric  acid  may  be  used  in 
place  of  the  citric  acid  solution  usually  employed 
for  the  determination  of  "  citric-soluble  phosphoric 
acid."  A  solution  of  which  1  c.c.  is  equivalent  to 
0164  c.c.  of  AT/1  nitric  acid  gives  results  identical 
with  those  obtained  by  the  use  of  2%  citric  acid 
solution. 

Fertilising    value    of    activated    [sewage]    sludge. 

G.   G.  Nasmith  and  G.  P.  McKay.     J.  Ind.  Eng. 

Chem.,  191S,  10,  339—344. 
To    determine    the    fertilising    value    of    activated 
sewage  sludge  and  to  compare  it  with  other  ferti- 
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lisirs.  experiments  urn-  made  with  a  number  of 
vegetable  craps.  Ordinary  manure,  activated  sludge, 
dodge  from  an  aid  bad,  "  Brash  tutor  "  humus,  and 
tank  sludge,  air  dried  In  each  case,  were  used  an 
similar  plots,  and  comparative  results  are  given 
■hoirlng  Hi.'  variation  of  the  >  it-i»l  with  different 
manures  .•uui  with  different  vegetables.  The  Increase 
in  yield  doe  to  activated  sludge  over  farmyard 
manure  varied  from  40%  with  radishes  to  554% 
wiiii  Weatherfleld  onions,  1h-,-is  and  tomatoes  also 
giving  a  very  high  yield.  The  plants  also  reached 
maturity  earlier  than  those  grown  with  other 
fertilisers.— W.  F.  F. 


Treat  mi  nt  of  washing  water  in  tin-  production  of 

artificial  silk.    De  Chardonnet.     See  V. 


Patents. 

Hitrate  of  ammonia;  Treatment  of .    E.  Bergve 

and  J.  Sundby,  Assignors  to  Norsk  Hydro-Elek- 
trlsk  Evaelstofaktleselskab,  Chrlstlania,  Norway. 
O.S.  Pat  133,303,  Apr.  23,  mis.    Date  of  appl., 

May  S,  T.MT. 

ammcinhm  nitrate,  :ilone  or  mixed  with  plaster  of 
Paris,  is  moistened  with  a  liquid  containing  In- 
organlc  material  which  tx mes  viscous  on  the  addi- 
tion of  water;  and  the  mixture  is  agitated  while 
brills  dried  at  90°— 110°  C— W.  E.  F.   P. 


Fertiliser;  Process  of  preparing  a which  re- 
mains permanently  in  a  state  suitable  for  distri- 
bution. Farbw.  Yorm.  .Meister,  Lucius,  u.  Pruning. 
Ger.  Pat.  304484,  Oct  6,  L916. 

Imitiif  urea  obtained  from  crude  calcium  cyan- 
amide  is  mixed  with  calcium  carbonate,  in  par- 
ticular wilh  the  residue  of  calcium  carbonate  left  in 
the  preparation  of  urea  from  cyanamide.  In  fliis 
way  a  fertiliser  containing  about  20%  of  nitrogen  Is 
obtained  in  the  form  of  a  powder  which  does  not 
..ike  on  exposure  to  air. — C.  A.  M. 


XVH.-SUGARS  ;  STARCHES  ;  GUMS. 

Molasses;  Water  content  of  true  final .    H.  C. 

Prinsen  Geerllgs.     Intern.  Sugar  J.,  1918,  20,  214 
—218. 

As  a  corollary  of  the  author's  theory  of  the  forma- 
tion of  final  molasses  (see  this  J.,  1895,  667;  191S, 
316  a),  it  follows  that  there  is  an  optimum  water 
content  to  which  the  massecuite  must  be  reduced  in 
order  to  attain  the  maximum  exhaustion  in  prac- 
tice. If  more  water  is  left  in  the  massecuite  than 
corresponds  with  the  real  water  content  of  the 
hydrated  combination  of  sucrose,  reducing  sugars, 
and  salts  (of  which,  according  to  the  theory, 
molasses  is  composed),  the  excess  water  retains  free 
sucrose  in  solution,  and  the  final  molasses  is  not  fully- 
exhausted.  If,  on  the  other  hand,  the  concentration 
has  been  conducted  Ix-yond  the  optimum  point,  the 
viscosity  of  the  product  may  be  so  greatly  Increased 
as  to  retard  crystallisation  and  render  the  work 
of  separation  very  laborious.  To  determine  the 
optimum  water  content  molasses  Is  diluted  with 
water  and  divided  into  a  number  of  poll  ions,  one 
of  which  is  left  untouched,  whilst  the  others  are 
evaporated  each  to  gradually  increasing  stages  of 
concentration,  so  as  to  obtain  a  series  of  molasses 
Solutions,  the  first  of  which  contains  a  higher  and 
the  last  a  lower  water  content  than  that  corre- 
sponding to  the  optimum  value.  These  solutions 
are  heated  in  a  water-bath  to  100°  0.,  and  to  each 
is  added  20%  of  sucrose  crystals  (sifted  free  from 
"  dust,"  and  heated  to  the  same  temperature  to  pre- 


vent sudden  cooling  of  the  mixture).  After  gradu- 
ally lowering  the  temperature  Of  the  bath  until 
after  ::  days  it  reaches  l.T'C.  Ihe  crystals  arc 
separated  from  the  molasses,  and  determinations  Of 
sucrose,  water  conlent,  and  purity  made  in  each 
case.  When  the  dilution  has  been  excessive  and 
free  sucrose  has  Ihvii  dissolved,  the  parity  of  the 
molasses  will  be  higher  than  at   first;   whilst    when 

the  water  content  Is  below  the  optimum  the  purity 

of  the  molasses  will   he   lower.     In    the  samples   in 

which  the  water  content  corresponds  with  the 
optimum  value,  the  purity  of  the  molasses  will  have 

remained  constant,  and  the  true  water  content  of  the 
hydrated  combination  for  the  particular  molasses 
under  examination  may  then  be  calculated.  From 
preliminary  experiments  using  Ihis  method  and 
from  practical  tests  carried  out  in  I  lie  sugar-house, 
it  is  concluded  that  the  concentration  to  which 
molasses  should  bo  boiled  to  obtain  a  fullv  exhausted 
molasses  is  about  16%  of  water  (i.e.,  84%  dry  Bub- 
Stance  as  indicated  by  the  refraetometer).  A  final 
molasses  at  this  density  may  contain  160—174  parts 
of  sucrose  per  100  of  water,  depending  upon  the 
purity  of  the  particular  product.— J.  P.  O. 


[Beet]  molasses;  Polarisation  of  acidified  solutions 

of  ■ .    Andrlik.    Bohm.    Zuckerlnd.,   1818,  42, 

347.    Ohem.-Zeit,  1918,  42,  Rep.,  55. 

Numerous  experiments  showed  that  whilst  some 
acids,  such  as  hydrochloric  and  sulphuric  acids, 
give  rise  to  hydrolysis  and  also  (apart  from  this) 
raise  the  polarisation,  others,  such  as  boric  and 
acetic  acids,  have  little  or  no  action  in  either  of 
these  respects,  and  others,  including  phosphoric  and 
Uydrofluoailiclc  acids,  give  rise  to  hydrolysis  but 
do  not  otherwise  affect  the  polarisation;  acids  of 
the  last  group  often  exert  a  considerable  decolorising 
influence.  In  inverted  solutions  acids  diminish  the 
hevorotation  by  their  influence  on  the  amino-acids; 
in  the  case  of  neutral  or  faintly  acid  molasses  there 
occurs  also  a  transformation  of  saccharin  into 
saccharinic  acid,  which  gradually  increases  the 
hevorotation  to  a  certain  extent.  On  these  results 
the  author  bases  two  methods  of  clarification,  appli- 
cable to  very  dark  molasses  before  and  after  inver- 
sion. After  a  preliminary  defecation  with  basic 
lead  acetate,  a  mixture  of  phosphoric  and  phospho- 
tungstic  acids  is  used  in  one  case,  and  in  the  other 
acetic  acid,  sodium  sulphide,  and  zinc  dust  (to 
precipitate  the  lead). — J.  H.  L. 


Molasses;  Determination  of  sucrose  in   cane   

by  Walker's  method,  using  dry  basic  lead  acetate 
for  the  preliminary  clarification.  H.  S.  Walker. 
Intern.   Sugar  J.,  1918,  20,  2.-!9— 240. 

In  the  determination  of  sucrose  by  double  polarisa- 
tion 0*5 — 10%  less  sucrose  is  found  when  the  pre- 
liminary clarification  is  effected  by  Home's  method 
of  using  dry  basic  lead  acetate  than  when  a  solu- 
tion of  basic  lead  acetate  is  used.  Experiments 
carried  out  with  solutions  containing  known 
amounts  of  sucrose,  reducing  sugars,  and  impuril  left, 
corresponding  in  composition  to  ordinary  molasses, 
showed  that  when  the  dry  reagent  is  used  the  results 
approximate  closely  to  the  truth,  being  only  about 
009%  too  low;  whereas  when  a  solution  of  the  re- 
agent is  used  the  value  obtained  may  be  about. 
0-7%  too  high  owing  to  the  error  due  to  the  volume 
of  the  lead  precipitate.  The  following  procedure 
involving  dry  clarification  is  recommended:  Twice 
Hie  normal  sugar  weight  of  (he  sample  is  dissolved 
in  water,  made  up  to  D00  c.c.  clarified  with  15 — ■ 
20  grms.  of  dry  basic  lead  acetate,  and  filtered; 
75  c.c.  of  the  filtrate  is  transferred  to  a  100  c.c.  flask, 
20  c.c.  of  phosphoric  acid  (containing  100  grms.  per 
litre)  added,  the  volume  made  up  to  100  c.c,  and 
Ihe  liquid  filtered.    A  pale  yellow  liquid  is  obtained, 
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the  direct  reading  of  which  can  be  made  in  a 
400  mm.  tube.  Another  75  c.c.  is  placed  in  a  100  c.c. 
flask,  together  with  2  c.c.  of  hydrochloric  acid  (1 :1) 
to  neutralise  the  alkalinity  due  to  dissolved  basic 
lead  acetate,  and  the  inversion  carried  out  by 
Walker's  method  (this  J.,  1917,  153).  After 
heating  to  65°— 70°  C,  10  c.c.  of  hydrochloric  acid 
(1 :1)  is  added,  and  after  at  least  15  minutes  the 
liquid  is  cooled,  made  up  to  bulk,  filtered,  and  the 
inversion  reading  taken  in  a  400  mm.  tube,  the 
sucrose  being  calculated  according  to  the  formula  : 
D-I 
142-0-0-5°T' 
The  results  are  accurate  to  within  007%,  and 
are  independent  within  reasonable  limits  of  the 
amount  of  lead  reagent  used.  Pellet's  sulphurous 
acid  method  (this  J.,  1911,  G4;  1913,  155)  was  found 
to  yield  results  about  0-44%  too  high,  and  is  uncer- 
tain owing  to  the  danger  of  inversion  while  taking 
the  direct  reading.  In  the  author's  method  the 
excess  of  phosphoric  acid  remaining  in  solution  is 
the  maximum  possible  without  inversion  occurring 
while  taking  the  direct  reading,  and  although  its 
influence  upon  the  laevorotation  of  the  reducing 
sugars  is  not  so  pronounced  as  that  of  5  c.c.  of 
hydrochloric  acid,  the  difference  is  insufficient  to 
introduce  any  appreciable  error. — J.  P.  O. 

Molasses;    Gravimetric    determination    of    glucose 

(reducing  sugars)  in  ■ .    R.  S.  Norris  and  A. 

Brodie.  Intern.  Sugar  J.,  191S.  20,  238—239. 
Although  in  some  samples  of  molasses  non-sugar 
reducing  substances  precipitable  by  normal  lead 
acetate  may  be  absent,  or  only  present  in  a  negli- 
gible amount,  clarification  by  means  of  this 
reagent,  previous  to  the  determination  of  the 
reducing  sugars  by  means  of  Fehling's  solution, 
is  generally  required.  In  order  to  remove  the 
excess  of  the  lead  reagent  disodium  phosphate 
is  recommended  in  preference  to  other  salts, 
as  it  effects  complete  precipitation,  and  the 
excess  left  in  solution  has  no  action  upon  the 
copper  reduction.  Potassium  oxalate  (cf.  Meade  and 
Harris,  J.  Ind.  Bng.  Chem.,  1917,  8,  504)  increases 
the  reduction ;  the  use  of  sodium  carbonate  leads  to 
low  results,  owing  apparently  to  precipitation  of 
some  of  the  reducing  sugars  by  the  basic  lead  ace- 
tate formed  on  its  addition;  phosphoric  acid,  on 
the  other  hand,  gives  high  results  on  account  of  its 
hydrolysing  action  on  the  sucrose.  Varying  the 
amount  of  sodium  hydroxide  in  the  Fehling's  solu- 
tion was  not  found  appreciably  to  influence  the 
amount  of  cuprous  oxide  precipitated. — J.  P.  O. 

Lime  in  products  of  [beet]  sugar  factories;  Deter- 
mination of  .    A.  Vermehren.     Z.  Ver.  deut. 

Zuekerind.,  1917,  42,  G10.  Z.  angew.  Chem.,  1918, 
31,  Ref.,  81. 
Blachek's  potassium  palmitate  solution  (see  this  J., 
1912,  555;  1913, 158),  applied  to  the  determination  of 
the  lime-content  of  beet  sugars,  massecuites,  and 
molasses,  gave  results  accurate  enough  for  practical 
purposes.  25  grms.  of  the  material  is  dissolved  and 
made  up  to  100  c.c.  with  water  containing  phenol- 
phthalein.  An  aliquot  part  of  this  solution,  depend- 
ing on  the  colour,  is  diluted  to  100  c.c,  neutralised 
by  titration  with  W/10  hydrochloric  acid  (thus  fur- 
nishing the  "  alkalinity  "),  then  heated  to  boiling, 
and  after  cooling  titrated  with  the  palmitate  solu- 
tion.—J.  H.  L. 

Patents. 

Sugar  and  the  like;  Apparatus  for  evaporating  ■ . 

J.  T.  Davis,  Alameda,  Cal.     U.S.  Pat.  1,263,747, 
Apr.  23,  1918.    Date  of  appl.,  July  11,  1916. 
The   evaporator   comprises   a   vapour   chamber,    a 
conical  plate  therein,  a  steam  chamber  immediately 


beneath  it,  of  which  the  conical  plate  forms  the 
upper  side,  an  annular  chamber  situated  at  the 
top  of  the  conical  plate  for  containing  the  liquid  to 
be  evaporated  and  having  an  outlet  through  which 
the  liquid  is  discharged  on  to  the  plate,  a  trough 
into  which  the  liquid  is  discharged  from  the  conical 
plate,  a  conveyor  in  the  trough  and  a  steam  chamber 
on  the  under  side,  a  vertical  tube  containing  a  con- 
veyor which  receives  the  material  delivered  from 
the  first  conveyor,  a  steam  chamber  around  the 
tube,  and  means  for  operating  the  conveyors  and 
supplying  steam  to  the  steam  chambers  simul- 
taneously.— J.  F.  B. 


Adhesive  composition  [gum]  and  process  of  making 
same.  W.  Alexander,  Assignor  to  National 
Gum  and  Mica  Co.,  New  York.  U.S.  Pats,  (a) 
1,263,634  and  (b)  1,263,035,  Apr.  23,  1918.  Dates 
of  appl.,  Feb.  8  and  Sept.  18,  1917. 

(a)  A  solution  of  a  gum  of  the  gum  arabic  type  is 
mixed  with  borax  or  a  soluble  boron  compound 
and  the  mixture  is  dried  and  powdered,  (b)  The 
gum  and  boron  compound  are  powdered  or  granu- 
lated and  intimately  mixed  in  the  dry  state. 

—J.  F.  B. 
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Wine;  Detection  of  cider  in .    P.  Medinger  and 

F.  Michel.    Chem.-Zeit.,  191S,  42,  230. 

Fifteen  c.c.  of  the  wine  is  shaken  with  a  few  c.c. 
of  concentrated  sodium  nitrite  solution ;  pure  wines 
give  a  bright  yellow  or  yellowish-brown  coloration, 
whilst  cider  or  perry  is  coloured  dark  brown  or 
brownish-black  and  a  brownish-black  precipitate 
separates.  This  precipitate  is  insoluble  in  water, 
alcohol,  ether,  etc.,  but  dissolves  in  alkali  solution 
giving  a  red  solution.  Wines  when  treated  with 
both  sodium  nitrite  and  potassium  hydroxide  give 
a  yellow  coloration,  whilst  cider  and  perry  and 
mixtures  of  the  same  with  wine  yield  a  pure  red 
coloration. — W.  P.  S. 


Enzyme  formation.      VI.      M.  Jacobv.      Biochem. 
Zeits.,  1918,   86,  329—336. 

Whilst  leucine  promotes  the  formation  of  urease 
in  the  case  of  B.  coli  it  inhibits  the  sugar-ferment- 
ing action.     (See  also  J.  Chem.  Soc,  July,  1918.) 

— S.  B.  S. 

Phosphoric   acid    esters   of   carbohydrates    (xymo- 

phosphate) ;  Preparation  of by  means  of  living 

yeasts.       H.  Euler.       Biochem.    Zeits.,   191S,  86, 
337—342. 

Neuberg  has  found  that  yeasts  in  the  presence  of 
toluene  could  only  bring  about  esterification  of 
7 — 8%  of  phosphate,  whereas  the  author,  working 
under  the  same  conditions,  found  complete  esterifi- 
cation. The  difference  in  results  may  be  due  to 
two  causes,  viz.,  excess  of  toluene  inhibits  the 
action,  and  not  all  bottom  beer  yeasts  are  active  in 
this  respect.  The  author  also  confirms  the  state- 
ment of  Harden  and  Young  that  only  a  small 
amount  of  zymophosphate  is  produced  by  the  action 
of  the  hydroxyacetone  on  phosphates.  (See  also 
J.  Chem.Soc,  July,  191S.)— S.  B.  S. 


Use  of  Sorghum  vulgare   (millet)  in  the  cellulose 
industry.    Haas.     See  V. 


Some    constituents    of    the    American    grape-fruit 
(Citrus  decumana).    Zoller.     See  XIXa. 
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Patent. 

Diastatir  product;  Proeess  for  producing  .     J. 

Taknmlne,     New     York.       U.S.    Pat.     1,203,817, 
Apr.  SB,  1918.    Date  of  appl.,  Aug.  11,  1816. 

A  UULTUUl  medium  Is  agitated  In  a  tumbling  dram 
ami.  during  agitation,  tin-  medium  Is  sown  with  a 
liquid  containing  in  suspension  the  spores  of  a 
fungus  capable  of  producing  dlastatic  enzymes,  and 
the  mixture  is  agitated  under  Incubating  conditions 
so  as  to  secure  the  contact  of  air  with  the  medium. 
The  culture  medium  contains  an  antiseptic  com- 
posed of  10  parts  of  sodium  fluoride  and  17  parts  of 
salicylic  acid,  added  in  the  proportion  of  1  part  of 
antiseptic  to  500—1000  of  medium.— J.  F.  13. 


XIXa. -FOODS. 

Wheat;  Substitutes  for in  tear  bread.    Balland. 

Comptes  rend.,  1918,  166,  840— S-19. 

Firther  experiments  (compare  this  J.,  1917,  608) 
have  been  performed  testing  the  use  of  various 
flours  as  substitutes  for  wheat  flour  in  making  war 
bread.  The  results  indicate  that  the  various  sub- 
stitutes act  differently  on  the  wheat  gluten.  Manioc 
flour  used  to  the  extent  of  10  or  20%  lowers  to  28 
or  24%  the  gluten  of  wheat  flour  containing  33%. 
Under  the  same  conditions  the  flour  from  maize, 
barley,  or  rice  gives  approximately  29  and  20%. 
With  soya  flour  panifieation  is  good,  the  crumb 
l»iii^'  more  developed.  Bread  made  with  these  sub- 
stitutes retains  more  water   than   wheaten  bread. 

— W.  G. 

Beef:  Estimation   of    various  forms   of  nitrogen  in 

rtnr  ,  including  the  proiluels  of  hydrolysis  of 

some  of  the  proteins.  I.  Hexone  bases  of  some 
proteins  of  beef.  II,  lirominution  of  the  hydro- 
lysates  of  some  proteins  of  beef.  W.  E.  Thrun 
and  P.  F.  Trowbridge.  J.  Biol.  Chem.,  1918,  34, 
343—353,  355—302. 

The  results  showing  the  distribution  of  nitrogen  in 
the  proteins  of  beef  indicate  that  the  proteins  which 
are  soluble  in  water  are  chemically  distinct  from 
those  which  are  insoluble.  The  amount  of  bromine 
absorbed  by  a  hydrolysed  protein  can  be  regarded 
as  a  measure  of  the  amount  of  histidine  which  it 
contained.  After  sundry  corrections  for  the 
amount  of  bromine  absorbed  by  other  amino-acids, 
etc.,  the  proposed  method  gives  results  which 
approximate  to  those  yielded  by  Van  Slyke's 
method.     (See  also  J.  Chem.  Soc,  July,  1918.) 

— H.  W.  B. 

Qrape-fruit   {Citrus  decumana)  Some   constituents 

of  the  American .     H.  F.  Zoller.     J.  Ind.  Eng. 

Chem.,  1918,  10,  304—374. 

Analyses  of  grape-fruit  (weight  430—770  grms.) 
showed  that  the  peel  contained  2  5  to  60  grms.  per 
fruit  of  essential  oils,  consisting  principally  of 
limonene  (90 — 92%)  with  small  quantities  of  citral, 
a-pinene,  geraniol,  and  linalool;  also  about  0'2  to 
in  gnn.  of  the  glucoside  naringin  per  fruit,  and 
about  4  grms.  of  pectin.  The  pulp  contains  about 
1-9  to  GO  grms.  of  citric  acid,  0-2  to  15  grms.  of 
sucrose,  and  80  to  190  grms.  of  dextrose  per  fruit. 
It  is  estimated  that  10  to  15  galls,  of  proof  spirit 
could  be  obtained  from  the  sugars  extracted  from 
1  ton  of  grape-fruit.  (See  also  J.  Chem.  Soc, 
July,  1918.)— W.  F.  F. 

Litchi   nut    (Litchi   chinensis);    The   edible  . 

B.    E.   Read.       J.  Amer.    Chem.   Soc.,    1918,   40, 

817—822. 
The  so-called  Chinese  hazel  nut,   Litchi  chinensis, 
is    known   In    several    varieties,    but    those    from 
Canton  are  almost  spherical  with  a  dull  brick  red 


pericarp  enclosing  a  sweet  brown  fleshy  arillus 
which  surrounds  a  glossy  chestnut  brown  globular 
seed;  It  has  long  been  used  by  the  Chinese  in 
medicine  for  reducing  swellings,  and  is  said  to 
produce  feverishness  and  bleeding  at  the  nose  if 
eaten  excessively,  but  no  Iodine  or  saponin  Is 
present.  It  Is  practically  fat  free;  the  nitrogen- 
free  extractive  matter  Is  composed  mainly  of  simple 
sugars  in  which  Invert  sugar  predominates.  Ex- 
amination of  the  ash  Indicates  a  considerable  con- 
tent of  the  mineral  salts  needed  in  a  well-balanced 
diet.  A  full  bibliography  on  the  grape  fruit  is 
included  in  the  paper. — D.  F.  T. 

Potatoes;  Digestibility  and  food  value  of  in 

their  different  forms   as  fed,   of  potato  rinnsses 
and  of  potato-haulms  with  farm   animals.       W. 
VSltz.     Z.  Spiritus-Ind.,  1918,  41,  1—2.    Z.  angew. 
Chem.,  1918,  31,  Ref.,  162. 
Details     are    given    as    to     the    food     value    of 
potato-vinasses  and  the  preservation  of   raw  and 
steamed  potatoes  by  "  souring."       Metabolism  ex- 
periments with  sheep,  milch  cows,  and  a  horse, 
feeding  potato-haulms  (in  a  dry  condition  and  as 
silage)  and  potato  "  apples  "  are  described. 

— W.  G. 

Manufacture  of  paper  pulp,  etc.,  from  dead  leaves. 
Bramson.    See  V. 

Oil-content,  keeping  qualities,  and  commercial 
possibilities  of  Para  rubber  seed.  Spring  and 
Day.    See  XII. 

Determination  of  chlorine  in  presence  of  organic 
matters  (gastric  juice,  blood,  milk,  etc.).  Sirot 
and  Joret.    See  XXIII. 


Patent. 

Nucleo-albumins   in   preserved   eggs;    Method    for 

making  soluble  the  .    N.  Bendixen,  London. 

Eng.  Pat.  115,261,  Apr.  30,  1917.     (Appl.  No.  60SO 
of  1917.) 

The  nucleo-albumins  of  dried  eggs  are  again 
rendered  soluble  in  water  by  conversion  into  salts. 
When  the  eggs  have  been  dried  whole,  a  sample  of 
the  product  is  titrated  with  standard  alkali,  and 
the  requisite  quantity  of  alkali  hydroxide,  either 
in  the  dry  state  or  In  solution,  is  added  to  the  bulk 
of  the  product.  When  added  in  solution,  the  pro- 
duct is  again  dried.  WTien  the  whites  have  been 
dried  and  the  yolks  preserved  in  the  liquid  con- 
dition by  means  of  boric  acid,  water  is  added  to 
the  dried  whites  and  the  preserved  yolks  mixed 
with  the  solution,  which  is  then  neutralised  with 
alkali,  and  hydrogen  peroxide  added  as  a  pre- 
servative.— L.  A.  C. 


XIXb.-WATER  PURIFICATION  ;  SANITATION. 

Sand  filters;  Theory  of  action  of .    L.  Minder. 

J.  Gasbeleucht,  1918,  61,  50—57. 

Kisskalt's  view  (J.  Gasbeleucht.,  1917,  [9])  that  the 
action  of  the  sand  filter  in  water  purification  is 
biological  and  due  to  the  destruction  of  bacteria  by 
other  organisms  is  contested  on  the  basis  of  ex- 
perience at  Zurich  waterworks  where  the  lake 
water  is  filtered  in  two  stages  through  sand.  The 
first  retains  most  of  the  fresh-water  planktons  but 
allows  some  of  the  bacteria  to  pass.  The  bacteria 
are  retained  by  the  second  filter  and  at  the  surface, 
so  that  at  a  depth  of  10  cm.  the  number  per  c.c. 
has  already  fallen  to  one-tenth.  Furthermore  the 
retention   of  bacteria    is   satisfactory   even  when 
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there  are  considerable  fluctuations  in  the  number 
of  bacteria  in  the  water,  and  it  is  concluded  that 
the  process  is  mechanical  rather  than  biological. 

— H.  J.  H. 

Hnow  and  rain  water:  The  sulphuric  acid  content 

of  .    E.   Kuppers.    Z.    angew.   Chem.,    1918, 

31,  74—76. 
Sulphur  dioxide  is  so  rapidly  oxidised  in  the 
atmosphere  that  only  sulphuric  acid  is  found  in 
snow  and  rain  water.  Sulphuric  acid  is  rapidly 
deposited  from  the  atmosphere  on  the  exposed 
surfaces  of  trees  and  roofs.  The  sulphuric  acid 
content  of  freshly  fallen  snow  and  rain  depends 
on  the  proximity  of  industrial  centres  and  the 
prevailing  direction  of  the  wind.  An  average 
figure  for  fresh  snow  in  an  industrial  district  is 
15—20  nigrms.  SOs  per  kilo.  Fresh  rain  water 
collected  in  an  open  space  in  an  industrial  dis- 
trict contained  17—18  mgrms.  SOs  per  litre;  this  is 
very  much  less  than  has  been  recorded  by  certain 
agricultural  stations.  Distilled  water  exposed  to 
the  air  in  an  industrial  district  absorbed  about 
1-2  mgrm.  SOs  per  100  sq.  m.  in  24  hours.— J.  F.  B. 

Antiseptic  value  of  some  essential  oils.    L.  Cavel. 

Comptes  rend.,  1918,  166,  827—829. 
Forty-five  essential  oils  were  examined  in  regard 
to  the  limit  dose  (in  parts  per  10001  necessary  to  be 
added  to  gelatin  bouillon  to  prevent  all  microbic 
vegetation,  even  after  seven  months,  when  the 
plates  were  inoculated  with  a  sewage  effluent  con- 
taining 9—11  million  germs  per  c.e.  The  amounts 
required  varied  from  0-7  part  per  1000  in  the  case 
of  thyme  oil  up  to  over  150  parts  per  1000  in  the 
case  of  patchouli  oil,  the  value,  under  similar  con- 
ditions, for  phenol  being  5—6  parts  per  1000.— W.  G. 

Fertilising    value    of    activated    [sewage]    sludge. 
Nasmith  and  McKay.     See  XVI. 


Patents. 

Water;    Process    of    softening  .      H.    Reisert 

Ges.m.b.H.,  Cologne  -  Braunsfeld,  Germany. 
Eng.  Pat.  112,127,  Nov.  2S,  1917.  (Appl.  No. 
17,(107  of  1917.)    Under  Int.  Conv.,  Dec.  16,  1916. 

The  water  is  boiled  to  remove  free  and  half-bound 
carbon  dioxide  before  being  treated  with  base- 
exchanging  reagents,  the  formation  of  slimy 
deposits  being  thus  prevented.  Apparatus  for  this 
process  includes  a  cooling  apparatus  between  the 
boiling  vessel  and  the  tank  containing  the  reagents, 
the  untreated  and  the  boiled  water  traversing  this 
cooler  in  opposite  directions.  The  cooling  appara- 
tus and  the  reagent  tank  are  preferably  sealed 
against  admission  of  air. — C.  A.  M. 

Waste  waters  [containing  organic  matter  in  solu- 
tion]: Method  of  treating .     C.  E.  Cummings, 

Assignor  to  Eastern  Tanners  Glue  Co.,  Gowanda, 
N.Y.     U.S.  Pat.  1.263,532,  Apr.  23,  1918.     Date  of 
appl.,  Oct.  27,  1917. 
Carbon  dioxide  is  passed  through  the  waste  liquid 
to    precipitate   the   organic   matter,    and   the   pre- 
cipitate is  removed. — L.  A.  C. 

Sewage;  Biological  filter  with  oxidation  for  the 
destruction  of  bacteria,  etc.,  in  town  and  indus- 
trial     .       Claros     G.m.b.H.     fiir     Reinigung 

stadischer  u.  gewerblicher  Abwiisser,  Dresden. 
Ger.   Pat.  302,642,  Nov.  9,  1915. 

The  filter  is  constructed  of  non-porous  bodies  of 
natural  or  artificial  material,  in  the  shape  of 
crosses,  built  up  in  a  regular  order  and  separated 
by  bars  of  square  cross-section,  so  as  to  allow  free 
access  of  air  to  the  finely  divided  liquor  which 
trickles  through  the  filter. — H.  J.  II. 


XX.-ORGANIC    PRODUCTS;  MEDICINAL 
SUBSTANCES  ;  ESSENTIAL   OILS. 

Arbutin;  Detection  of  .       H.  Salomon.      Ber. 

Deut.  pharm.  Ges.,  191S,  28,  13S— 139. 

The  ferric  chloride  test  for  bearberry  extract  and 
the  similar  (est  to  be  applied  to  the  urine  excreted 
after  the  consumption  of  bearberry  leaf  tea  are 
not  specific  to  arbutin,  nor  are  the  reducing  tests 
with  Fehling's  solution  or  Nylander's  reagent.  In 
all  these  cases  the  reaction  is  probably  due  to  other 
substances.     (See  also  J.  Chem.  Soc,  July,  1918.) 

— D.  F.  T. 

Saponins  [from  moirrah  seed].  L.  Spiegel  and  A. 
Meyer.  Ber.  Deut.  pharm.  Ges.,  1918,  28,  100— 
126. 

The  saponin  mowrin  obtained  from  the  seeds  of 
Hassia  longifolia  (mowrah  seeds)  is  a  mixture  of 
two  substances  (compare  Moore,  Sowton,  Baker- 
Young  and  Webster,  this  J.,  1909,  1061),  the  chief 
of  which  is  more  soluble  in  alcohol.  This  main 
ingredient  has  the  formula  C^HesOas  and  on 
hydrolysis  yields  kevulose,  arabinose,  and  mowrie 
acid,  the  last  of  which  is  a  mixture  of  a  crystalline 
mowragenic  acid,  CmlLsOs,  and  an  amorphous 
mowrageninic  acid,  CnHaoOn.  By  careful  hydro- 
lysis with  dilute  acetic  acid  an  intermediate  pentos- 
ide  C^HsoO.o  can  be  obtained.  (See  also  J.  Chem. 
Soc,  July,  1918.)— D.  F.  T. 


Lecithin.  II.  Preparation  of  pure  lecithin;  com- 
position and  stability  of  lecithin  cadmium 
chloride.  P.  A.  Levene  and  C.  J.  West.  J.  Biol. 
Chem.,  1918,  34,  175—186. 

Lecithin  may  be  freed  from  accompanying  traces 
of  other  phosphatides  by  transformation  into  its 
cadmium  chloride  compound,  which  is  then  re- 
crystallised  repeatedly  from  ethyl  acetate  and 
alcohol  until  free  from  amino-nitrogen.  Subsequent 
treatment  with  ammonium  carbonate  liberates  the 
pure  lecithin.  (See  further  J.  Chem.  Soc,  191S,  i., 
288.)— H.  W.  B. 


Essential    oils;     Constituents    of    .       Betulol. 

F.  W.  Semmler,   K.  G.  Jonas,  and   W.  Richter. 
Ber.,   1918,  81,  417—424. 

Betulol,  dsHuO,  and  its  acetate  were  found  by 
von  Soden  and  Elze  (this  J.,  1905,  634)  in  the  oil 
of  birch  buds.  From  the  results  of  a  systematic 
investigation,  the  conclusion  is  drawn  that  betulol 
is  a  bicyclic,  sesquiterpene,  alcohol  of  the  terpene 
type.  When  treated  with  phosphorus  pentachloride, 
part  of  the  oil  suffers  ring  closure  under  the 
influence  of  the  hydrogen  chloride  liberated,  the 
product  being  a  mixture  of  bi-  and  tri-cyclic 
chlorides.  If  this  is  warmed  with  lime,  a  mixture 
of  bicyclic  dehydrobetulene,  CisFLz,  and  tricyclic 
betulol,  CisLLiO,  is  obtained,  the  latter  crystallis- 
ing in  silky  needles,  m.  pt.  147°— 148°  C.  (See 
further  J.  Chem.  Soc,  1918,  i.,  301.)— J.  C.  W. 


Chloretone  (triehloro-tcrt-butyl  alcohol);  Method  for 
detecting  small  quantities  of in  aqueous  solu- 
tions.   T.   B.  Aldrich.    J.   Biol.  Chem.,  1918,  34, 
263—267. 
Very  small  quantities  of  chloretone  can  be  recog- 
nised  by    distilling   with    steam   and    boiling    the 
distillate   in  a  flask  with  reflux   condenser,  when 
needle  crystals  of  chloretone   form   in   the   cooler 
part  of  the  condenser.       The    presence  of  other 
organic  solvents  prevents  the  crystallisation.     (See 
also  J.  Chem.  Soc,  July,  191S.)— H.  W.  B. 
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formamide;  Preparation   of  •    A.    Hrnmi.    J. 

Amer.  Chan.  Soc.,  1918,  *0,  703—796. 
WouKiN.:  fetalis  are  given  tor  the  preparation  of 
toxmamife  by  the  distillation  of  ammonium  formate 

in  .1  current  of  ammonia  gas.  By  CractionaJ  re- 
distillation under  reduced  pressure  pure  fomiamida 
can  i«-  obtained  as  a  neatral  viscous  hygroscopic 

liquUt  which  freezes  ai  2-2.1  c.  (Sec  also  ,i.  chem, 
So,-  .  .Inly,  litis.)— 1).  F.  T. 


i>i  iiiniroiit  nation.      A  new  method.      Synthesis  of 

ilnniinliiie.  ftuorocycti  nr,  ami  rlilint  nr.  a  green 
hydrocarbon.  K.  DzlewonsM  and  S.  Kuknarow- 
akL  Bet.,  1818,  51.  457—465. 
Wiiev  aeenaphthciic  is  healed  with  load  oxide  in  a 
sealed  tui>e,  decacytiene,  Ci.Hu,  fluorocyelene, 
i.ii.  ami  small  quantities  of  chlorene,  C<sB>«, 
crystallising  In  dark  green  scales  and  giving  pure 
green  solutions,  are  formed.  By  modifying  the 
conditions  slightly,  either  of  the  chief  products 
can  be  obtained  in  better  yields  than  hitherto 
experienced.  (See  further  J.  Chen).  Soc,  1918,  I., 
296.  I-  -.1.    C.    w. 


Toluol     [ami     ciimriic]     from     spruce     turpentine. 
Wheeler.    See  ill. 


Some   constituents    of   the    American   grape-fruit 
(Oitrus  di  cumana).    Zoller.    Sec  XIXa. 


The    edible  Litchi    nut    (JAtchi  chinensis).    Read. 
See  X1X\. 


Antiseptic   value  of  some  essential    oils.       Cavel. 
See  XIXb. 


Graphic  methods  of  analysis. 
XXIII. 


Patents. 


Gradenwitz.      See 


"  y.iiHjiberone  "  (methyl  :\-m< Ihoxy-i-hydroxyphcnyl- 

ethyl     ketone);      itethod      of     preparing     . 

H.  Nomura,  Sendai,  Japan.     U.S.  Fai.   1,263,796, 
April  23,  191S.     Date  of  appl.,  June  6,  1917. 

Zixgiberone,  a  pungent  principle  of  ginger  root 
{Zingiber  officinale)  is  prepared  by  condensing 
vanillin  with  acetone  in  the  presence  of  aqueous 
caustic  soda  with  formation  of  vanillylidene- 
acetone,  and  reducing  this  by  means  of  hydrogen 
in  the  presence  of  platinum  black.  (Sec  also  this 
J.,  1917,  1002.)— D.  F.  T. 

Ketones    of  the   thiophen   scries;   Manufacture   of 

.    W.  Bteinkopf,  Rerlin-Halensee.    Ger.  Pat. 

302,838,  Oct.  8,  1916.     Addition  to  Ger.  Tat.  297,203 
(this  J.,  1917,  038). 

Organic  acid  anhydrides  may  be  used   instead  of  j 
their  chlorides.— J.  C.  W. 


Lecithin  from  plant  substances;  Process  for  obtain- 

inq .    c.  F.  Hlldebrandt,  Hamburg.    Ger.  Tat. 

304,889,  June  25,  1914. 

Lecithin  is  obtained  by  the  usual  extraction  pro- 
cesses from  the  powdery  substance  occurring  on  the 
underside  of  the  shells  of  leguminous  or  oleaginous 
fruits  or  of  the  husks  of  corn.  This  substance  is 
much  richer  in  lecithin  than  the  whole  fruit:  e.g.. 
I>eas  contain  about  1%  lecithin,  maize  only  i%  to 
4%,  the  meal  from  the  shells  containing  about  3% 
in  each  case. — B.  V.  S. 


Alkaloids  of  cinchona  Italic;  Preparation   of  hydro- 
i/i  null  il     products      of     the     total    — — .        Chem. 

Werke   Grenzach    a.-g..    Grenzach.     «!er.    Pat. 

304,910,  Aug.  12.  1913. 
The  impure  drug  obtained  by  the  usual  technical 
met  hods,  or  the  ordinary  extract  of  cinchona  bark 
is  treated  with  hydrogen  in  the  presence  of 
palladium.  From  the  resulting  tarry  extract  easily 
soluble  crvstallisable   substances  are  obtained. 

— B.  V.  S. 

1  -    Phenyl  -  2.3  -  dimethyl  -  4  -  diullyltiniino   -  5  - 

pyrazolone;  Preparation  of .    Ges.  fur  Chem. 

Iud.  in  Basel.     Ger.  Pat.  304,983,  Apr.  14,  1916. 

1  -  Phenyl  -  2.3  -  dimethyl  -  4  -  aminopybazolone  Is 
treated  in  the  warm  with  alky]  halides,  con- 
veniently in  the  presence  of  a  solvent  or  diluent  and 
of  a  substance  capable  of  neutralising  the  resulting 
acid.  1  -  Phenyl  -  2.3  -  dimethyl  -  4  -  diallylamino  - 
5  -  pyrazolone  obtained  by  this  method  is  a  stronger 
antipyretic  than  its  well  known  dimethylainino- 
analogue,  and  possesses  a  more  prolonged  action 
although  without,  increased  toxicity;  it  also  has  a 
marked  narcotic  effect  which  is  not  shared  to  any 
appreciable  extent  by  the  dimethylamino-compound. 

— D.  F.  T. 

Extracts  of  drugs;  Preservation  of .    Knoll  und 

Co.,  Ludwigshafen.    Ger.   Pat.    305.32S,   Dec.   14, 
1915. 

The  extracts  or  solutions  of  such  extracts  are 
treated  with  glycerol  and  camphor  or  a  camphor 
substitute  such  as  synthetic  camphor.  Solutions 
which  have  received  this  treatment,  digitalis 
extracts  in  particular,  resist  the  development  of 
moulds  and  bacteria  and  therefore  remain  of  use 
for  injection  purposes  even  after  having  been  ex- 
posed to  the  air. — D.  F.  T. 


Alphylselenyliircas;    Preparation    of   .      Chem. 

Fabr.  von  Heyden,  A.-G.    Ger.  Pats,  (a)  305,202, 
and  (b)  305,203,  May  27,  1915. 

(a)  The  products  obtained  by  the  action  of  hydrogen 
selenide  on  an  alkyl  cyanamide,  e.g.,  allylcyan- 
amide,  in  contrast  to  phenylselenylurea  possess 
marked  therapeutic  effect,  especially  towards  can- 
cerous diseases;  they  are  particularly  valuable  as 
intermediate  products  to  their  more  stable  and  simi- 
larly active  additive  compounds  with  the  alkyl 
halides.  (b)  The  additive  compounds  of  the  alkyl- 
selenylureas  with  the  alkyl  halides  probably  possess 
the  constitution  NH2-C(NHR)  :  SeRI  where  R 
represents  an  alkyl  radicle;  the  selenium  is  more 
firmly  attached  than  in  the  corresponding  selenyl- 
ureas  and  as  the  compounds  are  more  stable  towards 
light  and  more  soluble  in  water  they  are  more  con- 
venient for  injection. — D.  F.  T. 


XXI.-PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Patents. 

Photographic  emulsions;  Preparation  of .      W. 

Scheffer,   Berlln-Wilmersdorf.    Ger.  Pat.  304,737, 
Dec.  17,  1910. 

The  light-sensitive  salts  are  produced  as  very  fine- 
grained precipitates  by  allowing  the  reacting  solu- 
tions to  come  into  contact  at  a  dialysing  membrane. 
The  solutions  may  be  at  different  temperatures  and 
pressures,  and  two  or  more  dialysing  membranes 
may  be  used. — B.  V.  S. 

Process  ami  apparatus  for  the  separation  of  metals. 
Ger.  Pat.  302,279.    .See  X. 
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XXD.-EXPLOSIVES ;  MATCHES. 

Silver  acetylide.    J.  Eggert.    Chem.-Zeit.  1918,  42, 
199—200.     (See  also  Ber.,  191S,  51,  454.) 

The  noise  accompanying  explosive  decomposition  is 
due  to  sudden  alterations  in  the  gaseous  pressure 
occurring  with  a  velocity  of  the  order  of  that  of 
sound.  The  acetylides  of  the  heavy  metals,  e.g., 
silver  acetylide,  in  decomposing,  might  be  expected 
to  give  rise  to  carbon  and  metal  only  and  therefore 
the  explosion  should  be  quiet  except  for  the  sudden 
disturbance  in  the  surrounding  air.  However  silver 
acetylide,  especially  if  prepared  from  a  solution  of 
silver  nitrate  in  aqueous  nitric  acid,  explodes  with 
great  violence  and  noise  even  in  a  vacuum,  where- 
as with  a  product  precipitated  from  an  ammoniacal 
solution  of  silver  nitrate  the  explosion  is  much 
milder.  The  explanation  of  the  vigour  of  the  ex- 
plosion and  of  the  difference  between  the  behaviour 
of  the  two  varieties  is  to  be  found  in  the  fact  that 
the  explosion  does  give  rise  to  gaseous  products, 
the  "  acid  "  variety  yielding  17-2  c.c.  of  gas  (N.T.P.) 
per  0-1  grin,  of  substance,  whilst  the  "  ammonia  " 
variety  yields  only  approximately  one-tenth  of  this 
amount.  The  gaseous  products  consist  of  water 
vapour,  hydrogen,  oxides  of  carbon,  and  methane, 
together  with  oxides  of  nitrogen  in  the  case  of  the 
':  acid  variety  " ;  these  must  be  due  to  the  presence 
of  occluded  silver  nitrate  and  silver  oxide  respec- 
tively in  the  "acid"  and  "ammonia"  products. 
The  latter  variety  is  obtained  purer,  the  lower  the 
concentration  of  the  silver  and  the  greater  the 
proportion  of  the  ammonia.  The  disruptive  power 
of  "  acid  "  silver  acetylide  is  greater  than  that  of 
silver  fulminate  but  less  than  that  of  silver  azide, 
the  difference  being  attributed  to  difference  in  the 
velocities  of  detonation. — D.  F.  T. 

Patents. 

Explosives.     A.   Segav,    Ware,    Herts.     Eng.   Pat. 

113.0S3,  Mar.  15,  1917.     (Appl.  No.  3S12  of  1917.) 

Under  Int.  Conv.,  Aug.  17,  191G. 
In  explosives  of  the  type  composed  of  ammonium 
nitrate,  trinitrotoluene,  and  calcium  silicide,  the 
proportion  of  the  last-named  ingredient  is  increased 
up  to  an  amount  such  that,  once  the  metal  is 
oxidised,  the  whole  of  the  carbon  is  burnt  only  to 
carbon  monoxide,  and  only  half  the  hydrogen  to 
water.  For  example,  with  a  mixture  of  ammonium 
nitrate  66,  tetranitromethylaniline,  or  any  explosive 
which  may  be  detonated  by  itself,  7,  and  calcium 
silicide  27%.  the  excess  of  calcium  silicide  results 
In  a  more  powerful  explosive,  and  one  which  can 
be  advantageously  compressed  to  a  greater  degree, 
whereby  it  is  made  less  hygroscopic,  and  becomes 
hard  enough  to  handle  easily.  When  the  propor- 
tion of  ammonium  nitrate  is  high  enough  to  cause 
the  complete  oxidation  of  the  calcium  silicide  and 
to  burn  all  the  carbon  and  hydrogen  to  carbon 
dioxide  and  water  respectively,  the  mixture  will 
not  explode  satisfactorily  if  compressed  so  that  the 
specific  gravity  is  above  1-25,  but  an  explosive  of 
the  composition  given  above  may,  on  the  other 
hand,  be  compressed  to  a  specific  gravity  of  1-45  or 
even  higher. — T.  St. 

Soap   [for  removing  stains  caused   by  nitro   com- 
pounds].   Eng.  Pat.  115,110.     See  XII. 
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Ultra-filters:     New    and    simple    .       Ostwald. 

Kolloid  Zeits.,  191S,  22,  72—76. 

Simple  forms  of  apparatus  for  the  filtration  of 
colloidal  solutions  are  described.  An  ordinary 
funnel  or  a  Biiehner  funnel  may  be  employed  if 
the   filter   paper   Is   treated   in    situ  with    a   2% 


collodion  solution  and  certain  precautions  are 
observed  in  the  fitting  up  of  the  apparatus. 
The  best  results,  considered  with  reference  to 
the  speed  of  filtration,  were  obtained  with 
an  ultra-filter  prepared  by  similar  treatment  of  a 
Schleicher-Schiill  Filtrierhut  No.  577.  A  number 
of  colloidal  solutions  of  widely  divergent  character 
have  been  subjected  to  ultra-filtration  in  the  appara- 
tus described  and  the  results  obtained  in  each  case 
are  recorded. — H.  M.  D. 


Gravimetric  analysis;  Contributions  to .    L.  W. 

Winkler.    Z.  angew.  Cheni.,  1918,  31,  101—103. 

F.  Determination  of  chlorides.  100  c.c.  of  the  cold 
solution  is  treated  with  5  c.c.  of  AT/1  nitric  acid  (or 
in  presence  of  ferric  salts,  10 — 20  c.c.)  and  a 
moderate  excess  of  N/1  silver  nitrate  solution.  The  . 
mixture  is  allowed  to  stand  for  one  hour  and  then 
heated  to  boiling.  After  24  hours  the  clear  liquid  is 
decanted  through  a  plug  of  cotton  wool  in  a  "  Kelch 
funnel."  The  clotted  precipitate  in  the  beaker  is 
broken  up  with  a  very  small  quill  in  the  first  portion 
of  the  wash  water  and  finally  transferred  to  the 
filter.  It  is  washed  with  50  c.c.  of  cold  water  con- 
taining 2 — 3  drops  of  nitric  acid  and  then  with 
50  c.c.  containing  a  few  drops  of  acetic  acid.  Pure 
water  gives  a  cloudy  filtrate.  The  precipitate  is 
sucked  dry  with  the  pump  and  dried  at  132°  C. 
Small  corrections  depending  on  the  weight  of  the 
precipitate  are  applied,  e.g.,  -OS  mgrm.  for  1  grm., 
- 01  mgrm.  for  0-4  grm.,  and  +0-2  mgrm.  for  0-2  grm. 
and  less.  The  results  are  accurate  in  presence  of 
ammonium,  alkali,  alkaline-earth,  magnesium, 
zinc,  copper,  manganese,  aluminium,  and  ferric 
salts,  but  not  in  presence  of  mercury  salts. 

VI.  Determination  of  bromides.  The  details  are 
similar  to  those  given  for  chlorides;  the  correction 
values  are  slightly  smaller. 

VII.  Determination  of  iodides.  The  nitric  acid  is 
added  half  an  hour  after  the  silver  nitrate;  the 
correction  values  are  -0-2  mgrm.  for  1  grm.,  +0-3 
mgrm.  for  0-4  grm.,  and  +  0-5  mgrm.  for  0-2  grm.  of 
precipitate.  Iodides  may  also  be  determined  as 
palladium  iodide.  The  procedure  is  varied  accord- 
ing to  the  amount  of  chloride  present.  With 
iodides  in  excess,  the  neutral  solution  is  diluted  so 
that  100  c.c.  will  give  about  01  grm.  of  precipitate ; 
10  grm.  of  sodium  chloride  is  added  and  10  c.c.  of 
palladium  chloride  solution  (0-5  grm.  of  palladium 
converted  into  chloride  and  dissolved  in  10  c.c.  of 
10%  hydrochloric  acid,  mixed  with  1  c.c.  of  alcohol, 
and  diluted  to  100  c.c).  The  mixture  is  gently 
boiled  until  the  precipitate  becomes  granular,  fil- 
tered off  the  next  day,  washed  with  100  c.c.  of  cold 
water,  and  dried  at  132°  C.  If  the  quantity  of 
iodide  is  small,  100  c.c.  of  the  solution  acidified 
with  hydrochloric  acid  is  treated  with  1  c.c.  of 
palladium  chloride  and  left  with  occasional  shaking 
for  1—2  days.  The  flocculent  precipitate  is  col- 
lected as  before.  The  presence  of  bromides  inter- 
feres with  the  accuracy,  and,  if  considerable,  the 
method  cannot  be  used. — J.  F.  B. 

Metals  of  the  group  soluble  in  ammonia;  Separation 

of  the  .      A.   Carnot.      Ann.  Chim.  Analyt., 

1918,  23,  93—97. 
Copper  and  zinc.  The  metals  are  weighed  together 
as  oxides  and  the  latter  are  then  heated  at  bright 
redness  for  about  45  mins.  in  a  current  of  hydrogen ; 
the  zinc  is  reduced  and  volatilises  completely, 
leaving  a  residue  of  metallic  copper  which  is 
weighed.  Copper,  zinc,  and  nickel.  The  dilute 
hydrochloric  acid  solution  of  the  three  metals  Is 
heated  to  boiling  and  treated  with  sodium  thio- 
sulphate;  copper  is  thus  precipitated  as  sulphide 
and  is  separated  by  filtration.  The  zinc  and  nickel 
in  the  filtrate  are  precipitated  as  carbonates, 
ignited,   and  the  zinc  volatilised  by  heating  in   a 
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current  of  hydrogen.  Zinc  and  cadmium.  The 
metals  are  dissolved  In  nitric  acid,  the  solution 
evaporated,  the  residue  dissolved  in  dilute  nitric 
acid,  the  solution  is  diluted  and  rendered 
alkaline  with  sodium  carhouate,  and  sufficient 
ammonium  carbonate  is  added  to  dissolve, 
the  zinc  carbonate.  The  mixture  is  boiled 
until  all  free  ammonia  has  been  expelled,  the 
cadmium  carbonate  is  collected  on  a  filter,  and  the 
zinc  Is  determined  in  the  filtrate  as  sulphide.  To 
remove  all  the  zinc,  the  cadmium  carbonate  should 
be  dissolved  and  re-preclpltated.  Copper,  :inc, 
oadmium,  niokel,  and  cobalt.  Copper  is  separated 
as  sulphide  by  treating  the  hydrochloric  acid  solu- 
tion of  the  metals  with  sodium  thlosulphate  (see 
above).  The  solution  Is  then  nearly  neutralised,  a 
large  excess  of  ammonium  oxalate  Is  added,  and  the 
zinc  is  precipitated  by  treating  the  hot  solution  with 
hydrogen  sulphide.  Cadmium,  If  present,  is  also 
precipitated,  and  may  be  separated  from  the  zinc  as 
described.  Nickel  and  cobalt  are  precipitated 
together  as  sulphides  by  rendering  the  solution 
slightly  ammoniacal,  heating  it  at  100°  C,  and 
adding  sodium  sulphide;  they  are  then  separated 
from  one  another  by  known  methods. — "W.  P.  S. 

Copper;  Estimation  of  as  copper  oxide  after 

previous  precipitation  as  thiocyanate.  G.  Fenner 
and  J.  Forschmann.  Chem.-Zeit,  1918,  42,  205— 
200. 

The  advantage  of  the  thiocyanate  precipitation  of 
copper  over  I  lie  hydrogen  sulphide  method  may  be 
increased  by  the  direct  conversion  of  the  cuprous 
thiocyanate  into  cupric  oxide.  The  copper 
thiocyanate  precipitation  is  not  interfered  with  by 
the  presence  of  iron,  manganese,  zinc,  cobalt, 
nickel,  arsenic,  or  bismuth ;  antimony  and  tin  are 
previously  removed  together  with  lead  when  the 
latter  is  converted  into  lead  sulphate.  The  accuracy 
of  the  thiocyanate  predptatlon  is  not  affected  by 
a  twenty -fold  excess  of  reagent,  but  the  propor- 
tion of  sulphurous  acid  or  of  ammonium  sulphite 
should  not  be  too  great.  By  heating  in  a  muffle  at 
800°  C.  the  cuprous  thiocyanate  precipitate  can  be 
quantitatively  converted  into  cupric  oxide  but,  if 
desired,  the  alternative  procedure  may  be  adopted 
of  dissolving  the  precipitate  in  a  mixture  of  nitric 
and  sulphuric  acids  and  separating  the  copper 
electrolytically ;  with  small  quantities  of  copper  this 
alternative  solution  method  may  be  modified  by 
applying  a  eoloriinetric  method  of  estimation.  (See 
also  J.  Chem.  Soc,  July,  191S.)— D.  P.  T. 


Strontium;  Determination  of .    L.  W.  Winkler. 

Z.  angew.  Chem.,  1918,  31,  80  and  S3— 84. 
For  the  determination  of  strontium  as  sulphate, 
100  e.c.  of  a  neutral  solution  containing  0-5  grm. 
of  strontium  salt  is  acidified  with  1  c.c.  of  acetic 
acid  and  heated  to  boiling,  when  10  c.c.  of  a  10% 
solution  of  sodium  sulphate  is  added.  Heating  is 
continued  until  the  precipitate  has  become  powdery, 
when  it  is  allowed  to  stand  overnight.  The  precipi- 
tate is  transferred  to  a  Gooch  crucible,  washed 
with  50  e.c.  of  saturated  strontium  sulphate  solu- 
tion, and  weighed  after  drying  at  132°  C.  If  the 
filtrate  is  required  further,  alcohol  is  used  for 
washing.  Low  results  are  obtained  in  the  presence 
of  many  salts  and  of  nitric  and  hydrochloric  acids. 
For  determination  as  oxalate,  precipitation  is 
effected  as  above  but  with  10%  potassium  oxalate 
solution.  After  standing  overnight  the  precipitate 
is  washed  with  saturated  strontium  oxalate  solu- 
tion. It  may  be  dried  at  100°  C.  for  2  hours  and 
weighed  as  SrCiO^HsO,  or  at  132°  C.  for  6  hours  and 
weighed  as  SrCjO«.  Other  salts,  especially  mag- 
nesium chloride  interfere.  Strontium  may  be  deter- 
mined as  carbonate  by  adding  10  grm.  of  potassium 
nitrate  and  10  c.c.  of  10%  sodium  carbonate  solu- 


tion to  a  boiling  solution  of  not  more  than  0-5  grm. 
of  strontium  salt  in  100  c.c.  of  solution.  Next  day 
the  precipitate  is  washed  with  50  c.c.  of  saturated 
strontium  carbonate  solution,  dried  at  132°  C,  and 
weighed.  Owing  to  incomplete  loss  of  carbon 
dioxide  the  precipitate  cannot  be  weighed  as  oxide 
after  Ignition.  It  Is  most  convenient  and  accurate 
to  estimate  strontium  as  oxalate. — H.  J.  H. 


Iron;  Use  of  metallic  silver  as  a  reducing  agent  in 

the  volumetric  estimation  of .    G.  Edgar  and 

A.  It.  Kemp.  J.  Ainer.  Chem.  Soc,  1918,  40,  777— 
781. 

PEKitic  sulphate  In  sulphuric  acid  solution  is  quan- 
titatively reduced  to  ferrous  sulphate  by  the  action 
of  metallic  silver  if  a  soluble  thiocyanate  Is  present. 
The  solution  is  treated  with  3 — 5  grms.  of  metallic 
silver  and  with  ammonium  thiocyanate  in  excess 
of  that  necessary  to  precipitate  the  silver  dissolved 
in  the  reaction.  The  dark  red  solution  is  shaken 
in  the  cold  until  it  becomes  quite  colourless,  is  then 
filtered  and  the  filtrate  treated  with  silver  nitrate 
and  titrated  with  standard  permanganate.  If  the 
reacting  mixture  is  boiled,  reduction  is  effected  more 
quickly.  An  alternative  method  consists  in  adding 
measured  quantities  of  standard  ammonium 
thiocyanate  and  silver  nitrate  solutions  and  after  • 
titrating  with  permanganate,  determining  the  excess 
of  silver  nitrate  in  the  solution  by  means  of  the 
standard  ammonium  thiocyanate.  Test  measure- 
ments show  that  the  methods  give  accurate  results. 
The  use  of  silver  and  thiocyanate  has  certain  advan- 
tages over  other  methods  of  estimation  in  that  the 
thiocyanate  shows  when  the  ferric  iron  is  completely 
reduced,  that  metallic  silver  is  ordinarily  quite 
free  from  iron,  making  blank  determinations  un- 
necessary, and  that  silver  has  no  reducing  action 
on  titanium,  whilst  vanadium  is  reduced  sharply 
to  the  quadrivalent  state  and  may  consequently  be 
easily  corrected  for.— H.  M.  D. 

Chlorine;  Determination  of in  the  presence  of 

organic  matters  (gastric  juice,  blood,  milk,  etc.). 
Sirot  and  Joret.  Ann.  Chim.  Analyt,  1918,  23, 
109^113. 

To  determine  total  chlorine  in  gastric  juice,  20  c.c. 
of  the  liquid  is  treated  with  20  c.c.  of  a  reagent 
containing  10  grms.  of  picric  acid  and  25  grms.  of 
acetic  acid  per  litre;  the  mixture  is  diluted  to 
100  c.c,  filtered,  and  the  chlorine  titrated  in  the 
filtrate  by  Volhard's  method.  Combined  chlorine 
(organic  and  inorganic)  is  determined  in  the  same 
way  after  the  liquid  has  been  evaporated  to  expel 
free  hydrochloric  acid  and  then  diluted  with  water. 
Fixed  chlorine  (inorganic)  Is  determined  in  the  ash 
of  the  sample.  Sodium  metaphosphate  is  a  better 
clarifier  than  picric  acid  in  the  case  of  blood; 
20  c.c.  of  the  sample  is  treated  successively  with 
75  c.c.  of  water,  10  drops  of  nitric  acid,  20  c.c.  of 
5%  sodium  metaphosphate  solution,  and  1-5  c.c.  of 
acetic  acid,  the  mixture  is  diluted  to  200  c.c, 
filtered,  and  the  chlorine  titrated  in  an  aliquot 
portion  of  the  filtrate.  The  picric  acid  reagent 
mentioned,  sodium  metaphosphate,  or  basic  lead 
acetate  may  be  used  for  clarifying  milk  previous 
to  the  determination  of  the  chlorine  present.  (See 
also  J.  Chem.  Soc,  July,  1918.)— W.  P.  S. 


Fluorine;  Gravimetric  and  volumetric  determination 

of as  thorium  fluoride.    P.  A.  Gooch  and  M. 

Kobayashi.    Amer.  J.  Sci.,  1918,  4S,  370—376. 

In  the  method  described  by  Pisani  (this  J.,  1916, 
709)  the  fluoride  solution  should  contain  from  012  to 
1-2  grm.  of  free  acetic  acid  per  100  c.c,  and  the 
quantity  of  standardised  thorium  nitrate  solution 
added  must  be  such  that  the  excess  of  thorium  does 
not  exceed  by  more  than  50%  the  quantity  required 
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for  precipitation.  The  precipitated  thorium  fluoride 
is  collected  after  a  few  hours,  washed  by  deeantation 
with  very  dilute  acetic  acid,  and  ignited  to  thorium 
oxide;  the  weight  of  the  latter  is  a  measure  of  the 
thorium  fluoride,  ThF^ILO.  Alternatively,  the 
excess  of  thorium  nitrate  in  the  filtrate  may  be 
determined  by  precipitation  as  oxalate  and  titration 
of  the  latter  with  permanganate.  In  dealing  with 
unknown  quantities  of  fluorine,  a  small  quantity  of 
the  thorium  nitrate  solution  is  treated  with  the 
fluoride  solution  until  a  distinct  turbidity  is  pro- 
duced :  twice  as  much  thorium  nitrate  is  required,  in 
proportion,  to  pioduce  this  turbidity  as  is  necessary 
to  precipitate  the  fluoride  and  leave  an  excess  of 
about  50%  of  thorium  in  the  solution.  (See  also  J. 
Chem.  Soc,  July,  1918.)— W.  P.  S. 

Combustions    of    substances    containing    nitrogen; 

Rapid    organic  .      H.   L.    Fisher  and  A.   H. 

Wright.    J.  Amer.  Chem.  Soc,  1918,  40,  S6S-869. 

In  effecting  rapid  organic  combustions  of  nitro- 
genous substances,  using  cerium  oxide  as  a  catalyst, 
with  subsequent  layers  of  copper  oxide  and  a  mix- 
ture of  lead  peroxide  and  red  lead,  trouble  may  be 
encountered  owing  to  the  formation  of  copper  nitrate 
~  especially  as  the  neighbouring  lead  oxide  layer  has 
to  be  maintained  at  300°— 320°  C. ;  when  a  tube  is 
used  several  times  it  may  even  become  choked  with 
basic  copper  nitrate.  If  copper  oxide  is  used  and  if 
it  is  desired  to  make  several  combustions  with  a  tube 
it  is  necessarv  either  to  renew  the  copper  oxide  each 
time  or  so  to'modify  the  procedure  as  to  ensure  the 
complete  decomposition  of  any  copper  nitrate  after 
each  combustion.  It  is  also  found  advantageous  to 
use  the  cerium  oxide  deposited  on  pumice  instead  of 
on  asbestos. — D.  F.  T. 

Analysis;  Graphic  methods  of .    H.  Gradenwitz. 

Chem.-Zeit.,  1918,  42,  221. 

Graphs  are  given  by  means  of  which  the  composi- 
tion of  ternary  mixtures  may  be  ascertained.  In 
the  case  of  a  mixture  of  formaldehyde,  methyl 
alcohol,  and  water,  the  formaldehyde  is  determined 
in  the  usual  way  and  the  sp.  gr.  of  the  mixture  is 
taken;  these  data  being  known,  the  percentage  of 
methyl  alcohol  is  found  from  the  graph.  With  a 
mixture  of  ethyl  acetate,  alcohol,  and  water,  the 
sp.  gr.  and  the  volume  of  ethyl  acetate  which 
separates  when  100  c.c.  of  the  mixture  is  shaken 
with  100  c.c.  of  water  are  determined;  the  per- 
centage quantities  of  the  three  constituents  are  then 
read  on  the  graph.  (See  also  J.  Chem.  Soc,  July, 
1918.)— W.  P.  S. 

Calculation  of  the  excess  of  air  used  in  combustion. 
Hassreidter.    See  Ha. 

Nature  of  the  cellulose  of  cereal  straw.   Heuser  and 
Haug.     See  V. 

Colour  reaction  of  mechanical  wood  pulp  or  the 
incrusting  substances  of  wood  with  phenyl- 
hydrazine  hydrochloride.    Jentsch.    See  V. 

Apparatus  for  the  determination  of  nitric  acid  by 
tin'  Schulze-Tiemann  method.    Leuchs.     See  VII. 

Determination  of  carbon  dioxide  in  carbonates  by 
Dittrich's  method.    Von  Horvath.     Sec  VII. 


Adsorption  of  sodium  gold  chloride  by  charcoal  and 
the  estimation  of  gold  in  sea  water.  Koch.  See 
VII. 


Use  of  Brincll  ball  in  testing  [hardness  of]  construc- 
tional materials.  Le  Chatelier  and  Bogitch. 
See  VIII. 

Rapid  determination  of  total  carbon  in  steel  and" 
cast  iron.     Sernagiotto.    See  X. 

Estimation    of    oxygen     in    copper.       Oberhoffer. 
Sce  X. 

Analysis  of  white  metals.    Drawe.    See  X. 

Rapid  determination  of  resins  in  soap.      Fortink 
See  XII. 

Examination  of  oil  varnishes.     Smit-Addens.    See 
XIII. 

Determination   of  free  sulphuric   acid   in   leather. 
Strunk  and  Matthes.    See  XV. 

Mechanical  and  physical  analysis  of  soils.    Richter„ 
See  XVI. 

Determination  of  citric-soluble  phosphoric  acid  in 
Thomas  slag.    Hartleb.    See  XVI. 

Water    content   of   true   final    molasses.      Prinsen 
Geerligs.    See  XVII. 

Polarisation  of  acidified  solutions  of  beet  molasses. 
Andrlik.    See  XVII. 

Determination  of  sucrose  in  cane  molasses  by 
Walker's  method,  using  dry  basic  lead  acetate  for 
the  preliminary  clarification.    Walker.    See  XVII. 

Gravimetric  determination  of  glucose  (reducing 
sugars)  in  molasses.  Norris  and  Brodie.  See 
XVII. 

Determination  of  lime  in  products  of  [beet]  sugar 
factories.    Vermehren.     See  XVII. 

Detection  of  cider  in  wine.    Medinger  and  Michel. 
See  XVIII. 

Estimation  of  various  'forms  of  nitrogen  in  raw 
beef,  including  the  products  of  hydrolysis  of  some 
of  the  proteins.  Thrum  and  Trowbridge.  See 
XIXa. 

Detection  of  arbutin.     Salomon.    See  XX. 

Method  for  detecting  stnall  quantities  of  chloretone 
(trichloro-tert.-butyl  alcohol).    Baldrich.     See  XX. 

Patents. 

Oil-tester  [for  determining  the  flash-point].    C.  J. 

Tagliabue,    Brooklyn,    N.Y.,    Assignor   to   C.    J. 

Tagliabue  Manufacturing  Co.     U.S.  Pat.  1.203,145, 

Apr.  lfl,  1918.    Date  of  appl.,  Aug.  14,  1915. 

An  open  oil  cup  is  mounted  in  a  water  bath,  and  a 

bracket  having  a  vertical  bearing  is  attached  to  the 

outside  of  the  bath.    A  gas  tube  is  mounted  to  rotate 
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hi  t  in-  bearing  and  the  upper  end  of  the  tube  ts  bent 

horizontally  ami  carries  a  burner  tip  which  Is  thus 
niovaiilt'  over  the  top  of  the  oil  cup  in  a  horizontal 
piano.  Moans  are  provided  on  the  tube  and  bracket 
to  maintain  the  burner  at  a  constant  predetermined 
height,  and  a  stop-cook  is  provided  for  adjusting  the 
size  of  the  flame.— W.  F.  F. 

Drying  apparatus.    Bug.  Pat.  114,620.    See  I. 

Prooett  for  testing  tin-  wearing  quality  of  irool. 
Ger.  Pat  302.S08.    See  V. 


Patent  List. 

The  dates  given  In  this  list  arc,  in  the  case  of  Applications  for 
Patents,  those  of  application,  ami  in  the  case  of  complete  Speci- 
fications accepted,  those  of  the  Official  Journals  in  which  the 
Keaptanoa  is  announced.  Complete  Specifications  thus  advertised 
as  accepted  are  open  to  inspection  at  the  Patent  Office  immediately, 
and  to  opposition  within  two  months  of  the  date  given. 


I.— GENERAL;  PLANT;  MACHINERY. 
Application  -. 

Allen.  Centrifugal  mixers,  washers,  etc.  10  270 
and  10,280.    June  21. 

Barbel  el  Fiis  et  Cle.    10.110.    See  XX. 

Beeton,  and  Tint' i,  Ltd.  Drying  organic  sub- 
stances.   10,057.    June  is. 

Birkedal  and  Nlelson.  Apparatus  for  mixing 
liquid  or  gaseous  substances.  10,685.  June  2S. 
I  Denmark,  Apr.  24,  1917.)  , 

Brooks.  Regenerative  oven  or  furnace.  10,059. 
June  28 

Brownlow.  Centrifugal  separators.  10,231. 
June  21. 

Drysdale,  Drysdale  and  Co.,  and  Young,  strain- 
ing or  screening  apparatus  for  liquids.  10,214. 
June  21. 

Drysdale,  Drysdale  and  Co..  and  Young.  Strainers 
or  screens  for  liquids.     10.245.    June  21. 

Elektro-Osmose  A.-G.    10,453—10.400.     See  XI. 

I-'uiiager.  Koaveii,  and  Kesiner  Evaporator  and 
Engineering   Co.     Evaporators.     10,001.     June  is. 

Furness.  Filter-press  plate  for  filtering  acid,  etc. 
992L     June  17. 

Grant.    liaising  liquids  of  low  viscosity.    10,333 

and  10,334     June  22. 

Grant.  Balslng  liquids,  seml-llqulds,  and  slimes. 
10,885.    June  22. 

Morson  and  Son.  and  Roy.  Means  for  carrying 
out  catalytic  or  contact  reactions  between  gases 
and   Or  vapours.      10,536.     June  26. 

ROSborg.     Furnaces.     9953.     June  17. 

Shakespeare.  Means  for  heating  or  melting 
solids,  semi-solids,  or   liquids.     10. 0!d.     June  10. 

Walker.    Pulverlslng-mllls.    10,474.    June  25. 

Wallwln.  Gas-heated  furnaces  or  mullb  18. 
10,689.     June  27. 

Walpole.  Means  for  regulating  humidity  of  dry- 
ing-kilns, hot-houses,  etc.     10,281.     June  21. 

OOMPLETr    Sr VTIONS   Accepted. 

8616(1917).  Allen.  Boiler grindlng-mlll.   (107,201.) 

July  3. 

8686  (1917).  Adam.  Method  of  separat  ing 
crystals  from  solutions.     (116,749.)    JulyS. 

9465  (1917).    Barbel  el  File  el  Cle.    See  XVIII. 

10,865  (19171.  I'erseh.  Beeovery  by  condensation 
Of  volatilised  solvents.      (110,500.1     June  2D. 


10,908  (1917).  British  Dyes,  Ltd.,  Turner,  and 
Fast  wood.        Stopper     for     carboys     or     the     like. 

(116,7980    July  3. 

11,795  (1017i.  I'.oullon.  Drying-apparatus  for  use 
in  drying  fruit,  herbs,  vegetables,  seeds,  chemicals, 
fibre,  and   the   like.     (116,606.)     June  20. 

ir,,os2  (10171.    Soc.  lAir  Liquids,    See  VII. 


II.— FUEL;  CAS:  MINERAL  OILS  AND  WAXES; 

DESTRUCTIVE  DISTILLATION;  HEATING; 

LIGHTING. 

Applications. 
Adam.    Purification  of  coal  gas.    10,287.    June  21. 
Barbel  el  Ells  et  Cle.    Process  for  dissociation  of 

heavy  oils  for  production  of  light  spirits.  9961. 
June  17.     (France,  June  22.   1017.1 

Barbel  et  Fils  et  Cie.  Continuous  rectification 
of  petrols,  petroleums,  benzoles,  etc.  10,341. 
June  22.     (France.  July  3,  1017.) 

Holmes.  Treatment  of  liquor  from  plants  for 
purifying  gases  from  producers,  etc.  10,208. 
June  20. 

O'Brien.  Treatment  of  liquid  hydrocarbon  and 
production  of  valuable  by-product.     10.704.  June  28. 

Ramage.  Extracting  bitumen,  petroleum,  etc., 
from  certain  materials.     10,437.     June  25. 

Silberrad.    10,563.     See  XX. 

Somerville,  and  South  Metropolitan  Gas  Co. 
Process  for  removing  carbon  monoxide,  and  manu- 
facture of  material  therefor.    10,707.     June  29. 

Spicer  (Wells).  Production  of  gas  from  liquid 
bodies.    10,055.    June  18. 

Strache.  Gasification  of  carboniferous  sub- 
stances.   10,352.    June  22.     (Austria,  June  28, 1916.) 

Wallwln.    10,589.    See  I. 

Willner.  Manufacture  of  gas  mantles.  10.0G8. 
June  18. 

Zwillinger.  Converting  beehive  coke-ovens  into 
by-product  ovens.    9977.    June  17. 

Complete  Specifications  Accepted. 

9009  (1917).     Bogaerts.     See  XII. 

10,059  119171.  Smith,  and  Perry  and  Co.  Twin- 
generator  gas  plants  for  manufacture  of  water-gas 
containing  varying  proportions  of  the  component 
gases.     (116,582.)    June  26. 

15,662  1 1017).  Toogood.  and  Dempster  and  Sons. 
Manufacture  of  gas  in  vertical  retorts.  (110,831.) 
July  3. 

19,005  (1917).     Thompson.     Sec  XI. 

8447  (1918).  i>e  La  Devesa.  Compounds  for 
increasing  the  calorific  value  of  coal  and  like  fuel. 
(116,676.)    June  26. 

1525  (1918).  Faslon.  Construction  of  retorts, 
coke-ovens,  and  the  like.    (110,873.)    July  3. 


III.-  TAB  AND  TAB   BBODUCTS. 

Applications. 

Barbet  et  Fils  et  Cle.    9901  and  10,341.    See  II. 

Barbel  el  Fils  et  Cie.  Process  for  continuous 
sulphonation  of  bodies  having  a  benzenic  function, 
such  as  naphthalene  and  impure  benzenes.  10,117. 
June  19.     (France.  June  26,  1917.) 

Brewster.  Process  of  nitrating  benzol,  and  appa- 
ratus therefor.  10,518.  June  2G.  (U.S.A.,  Nov.  20, 
1917.) 

Nitrogen  Products  and  Carbide  Co.,  and  Perkln. 
Treatment   of  pitch.     10,759.     June  29. 
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O'Brien.    10,704.    See  II. 
Pohlmann.    10,027.     See  XXII. 
Ransford   (Cassella   und  Co.).      Manufacture  of 
anthraquinone  derivatives.    10,285.    June  21. 


IV.— COLOURING  MATTERS  AND  DYES. 

Applications. 

Imray  (Soc.  of  Chem.  Industry  in  Basle).  Manu- 
facture of  disazo-dyestuffs.    10,461.    June  25. 

Kay  and  Robinson.  Manufacture  of  intermediate 
products  for  preparation  of  dyestuffs.  10,503. 
June  26. 

Newton  (Bayer  und  Co.).  Manufacture  and  pro- 
duction of  new  azo-dyestuffs.    10,682.    June  28. 

Ransford  (Cassella  und  Co.).  Manufacture  of  a 
colour  of  the  anthraquinone  series.    10,545.  June  20. 

Complete  Specifications  Accepted. 

183  (1917).  Oman.  Method  of  preparing  azo 
colouring  matters  from  lignine-sulphonic  acid  or  its 
salts.     (103,479.)    July  3. 

8329  (1917).  Imray  (Soc.  of  Chem.  Industry  in 
Basle).  Manufacture  of  acid  wool  dyestuffs  in- 
different to  copper.     (116,530.)    June  20. 

S420  (1917).  Imray  (Soc.  of  Chem.  Industry  in 
Basle).  Manufacture  of  chromium  compounds  of 
azo-dyestuffs.     (116,535.)    June  26. 

SS02  (1917).  Imray  (Soc.  of  Chem.  Industry  in 
Basle).  Manufacture  of  condensation  products  of 
gallocyanine  dyestuffs  with  amines.  (116,754.) 
July  3. 


V.— FIBRES;  TEXTILES;  CELLULOSE;  PAPER. 
Applications. 

Bawtree  and  Hadfield.  Composition  for  render- 
ing walls  of  cardboard  containers  impervious  to 
fluid  or  otherwise  preserving  their  contents. 
10,177.    June  20. 

Clayton,  Huebner,  Williams,  and  Manchester 
Oxide  Co.  Process  of  treating  celluloses.  10,507. 
June  27. 

Clayton,  Huebner,  Williams,  and  Manchester 
Oxide  Co.  Manufacture  of  parchmentised  paper, 
vulcanised  fibre,  etc.    10,508.    June  27. 

Danin.  Solution  for  treating  aeroplane  canvas, 
etc.    10,258.    June  21. 

Dreyfus.  Manufacture  of  cellulose  esters,  etc. 
10,174.    June  20. 

Dreyfus.  Manufacture  of  cellulose  esters  and 
further  transformation  products  thereof.  10,007. 
June  28. 

Dreyfus.  Manufacture  of  cellulose  derivatives. 
10,755.     June  29. 

Thompson  (Underwood  and  Illston).  Treatment 
of  waste  liquors  from  wool  scouring,  etc.  10,513. 
June  26. 

Van  Wessen.  Manufacture  of  fibrous  material 
from  sawdust  and  wood  waste.  10,616.  June  27. 
(Holland,  Dec.  23,  1915.) 

Van  Wessen.  Manufacture  of  fibrous  material 
from  wood,  etc.  10,0S1.  June  28.  (Holland, 
Jan.  29,  1918.) 

Wheatley.    9912.    See  XV. 

Complete  Specification  Accepted. 

9034  (1917).  Hey.  Method  of  cleaning,  carbonis- 
ing, and  sterilising  raw  wool.     (116,703.)    July  3. 


VI.— BLEACHING;  DTEING;  PRINTING; 
FINISHING. 

Applications. 

Calico  Printers'  Asssoc,  and  Fourneaux.  Produc- 
tion of  black  upon  vegetable  textile  fibres,  silk 
fibres,  or  mixtures  of  same.    10,298.    June  22. 

Calico  Printers'  Assoc,  Fothergill,  and  Wilson. 
Treatment  of  insoluble  natural  gums  for  production 
of  thickenings  for  calico,  etc.,  printing  and  finish- 
ing, etc.    10,299.    June  22. 

Complete  Specifications  Accepted. 

9022  (1917).  Calico  Printers'  Assoc,  and 
Fourneaux.  Production  of  black  upon  vegetable 
fibres.     (116,562.)    June  26. 

1S,123  (1917).  Crayton.  Dyeing  of  slubbing  yarn 
and  the  like,  and  apparatus  therefor.  (116,652.) 
June  26. 


VII.— ACIDS;  ALKALIS;  SALTS;  NON- 
METALLIC  ELEMENTS. 

Applications. 

Beedle  and  Bradford.  Process  for  obtaining  pure 
zirconium  oxide.    10,314.    June  22. 

Calvert.  Manufacture  of  cyanide  and  cyanogen 
compounds.    10.1S1.     June  20. 

Chance  and  Hunt,  Gidden,  and  Ragg.  Manufac- 
ture of  arsenic  chloride.    10,28S.    June  21. 

Davis.  Apparatus  for  concentration  of  sulphuric, 
etc.,  acids.    10,127.    June  19. 

Deutsche  Gold-  und  Silber-Scheideanstalt  vorm. 
Rossler.  Manufacture  of  sodium  percarbonate. 
10,282.    June  21.     (Germany,  May  18,  1917.) 

Deutsche  Gold-  und  Silber-Scheideanstalt  vorm. 
Rossler.  Manufacture  of  alkali  percarbonates. 
10,401.    June  24.     (Germany,  June  25,  1917.) 

Dutt  and  Dutt.  Process  for  manufacture  and  pro- 
duction of  manganese  oxide.    10,47S.    June  25. 

Field,  and  Metals  Extraction  Corporation.  Purifi- 
cation of  metallic  solutions.    10,708.    June  28. 

Furness.    9921.    See  I. 

Hodgkinson.    9952.     See  XXII. 

Matheson.  Manufacture  of  acetic  acid.  10,071. 
June  18. 

Matheson.    10,073.    See  X. 

Wilton.  Apparatus  for  preparation  of  sulphate 
of  ammonia.    10,452.    June  25. 

Wyld.  Apparatus  for  distillation  or  treatment  of 
ammoniacal  liquors,  etc.    10,102.     June  20. 

Complete  Specifications  Accepted. 

7015  (1917).  Levin.  Manufacture  of  a  boron 
derivative  of  pyrophosphoric  acid.  (116,735.) 
July  3. 

15.0S2  (1917).  Soc.  l'Air  Liquide  (Soc  Anon, 
pour  l'Etude  et  I'Exploit.  des  Proc  G.  Claude). 
Process  for  the  separation  by  liquefaction  and 
rectification  of  the  elements  of  the  air.  (114,817.) 
July  3. 

1403  (191S).  Norske  Aktieselskab  for  Elektro- 
kemisk  Industri,  Norsk  Industri-Hypotekbank. 
Process  for  the  manufacture  of  aluminium  com- 
pounds poor  in  iron.     (U2.948.)    June  26. 

VIII— GLASS;  CERAMICS. 

Applications. 

Anderson.  Means  for  coating  pottery  or  earthen- 
ware with  glazing-mixture.    10,052.    June  28. 
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Baber,  Baber,  and  .Tones.     Fast-llriug  furnace  for 
manufacture  of  bricks.    10,606.    June  2S. 

Roirant.  fllnnn mnlrlng  fnrnnrm   10,572.  June  27. 
(France,  July  12,  1917.) 


IX.— BUILDING  MATERIALS. 

Applications. 

Baber,  Baber,  and  Jones.    10,606.     See  VIII. 

Bottomley.    10,213.     See  XIII. 

Pennington  and  Pennington.  Cement.  10,1-1S. 
June  20. 

Williams.  Manufacture  of  concrete.  10,377. 
June  21. 

Complete  Specification   Accepted. 

B602  (1817).  Dicker  (Lambert  Process  Co.). 
Method  of  burning  bricks  and  the  like.  (110,745.) 
July  3. 


X.— METALS:      METALLURGY,      INCLUDING 
E 1  .ECTRO-METALLURGY. 

Applications. 

Bennett.  Steel-heating  furnace.  10,020.  June  IS. 
(U.S.A.,  Aug.  16,  1M7.) 

Glegg,  and  Greenwood  and  Bailey.  Annealing- 
furnaces.     10,370.     June  21. 

Davles  and  Thomas.  Pickling  iron  and  steel 
plates  or  sheets.    10,155.    June  20. 

Harris  and  Wilkes.  Reverberator;  furnaces  for 
use  in  recovery  of  zinc  from  dross.    l6,5fi:;.     June  2(1. 

Herdman.  Manufacture  of  mineral  wool.  10,283. 
June  21. 

Berdman.  Manufacture  of  slag  wool.  10,53S. 
June  2(5. 

Isherwood.  Recovery  of  tin  from  waste  of  tin- 
plate.     10,684.     June  28. 

Knowles.  Recovering  scrap  steel  and  dolomite 
discharged  with  slag  from  Siemens  open-hearth, 
etc.,  furnaces,  and  disposing  of  slag.  10,400. 
June  25. 

Lord.     Metal-melting  furnaces.    10,210.     June  20. 

Lowenthal.  Electrodcposition  of  zinc  and  nickel. 
10,401.    June  20. 

Matheson.  Process  of  recovering  mercury.  10,072. 
June  18. 

Matheson.  Process  of  oxidising  mercury.  10,073. 
June  18. 

Morfett.  Furnaces  for  melting  lead,  etc.  10,763. 
June  29. 

Stabilimenti  Biak-Ing.  Pouchain.  Metal  alloy  con- 
taining manganese.  10,200.  June  20.  (Italy, 
Mar.  0.) 

Stabilimenti  Biak-Ing.  Pouchain.  Metal  alloy. 
10,210.    June  20.    (Italy,  Mar.  16.) 

Sumitomo  Chukosho,  Ltd.  Magnet  steel.  10,531. 
June  20.     (Japan,  June  15,  1917.) 

Complete  Specifications  Accepted. 

16,809  (101H).  Reichinstein.  Rust-preventing  pro- 
cess.    (103,474.)    July  3. 

15,116  (1917).  Bagliardi.  Process  of  annealing 
high-speed  steel.     (116,828.)    July  3. 

15,254  (1917).  Keith  and  Keith.  Crucible  fur- 
naces.    (110,030.)    June  26. 


10,131  (1917).  Stabilimenti  Bink-Ing.  Pouchain. 
Manufacture  of  metal  alloys  containing  nickel. 
(111.200.)     June  26. 

717  (191S).  Bagley.  Process  and  apparatus  for 
removing  molten  slag  from  oi>en-hearth  steel  fur- 
naces by  means  of  air  or  steam  blast.  (116,663.) 
June  20. 


XI.— ELECTRO-CHEMISTRY. 
Applications, 

C.  I.  Syndicate,  and  Jenkins.  Electrolytic  cells. 
30.05S.    June  28. 

East  Stratford  Works,  and  Jenkins.  Electrolytic 
cells.    10,205.    June  20. 

Elektro-Osmose  A.-G.  (Graf  Schwerih  Ges.). 
Charging  material  to  electro-osmotic  apparatus  for 
removing  liquids  from  substances.  10,453.  June  25 
(Germany,  Oct.  20,  1917.) 

Elektro-Osmose  A.-G.  Electrodes  for  electro- 
osmotic  processes.  10,454.  June  25.  (Germany, 
Oct.  20,  1917.) 

Elektro-Osmose  A.-G.  Electro-osmotic  process  for 
removing  water  from  materials.  10,455.  June  25. 
(Germany,  Oct.  20,  1917.) 

Elektro-Osmose  A.-G.  Apparatus  for  electro- 
osinotically  removing  water.  10,4."ii;  and  10,459. 
June  25.     (Germany,  Oct.  20,  1917.) 

Elektro-Osmose  A.-G.  Apparatus  for  electro- 
osmotically  removing  liquids  from  materials.  10,457. 
June  25.     (Germany,  Oct.  20,  1917.) 

Elektro-Osmose  A.-G.  Apparatus  for  electro- 
osmotically  removing  water  from  materials.  10,458. 
June  25.     (Germany,  Oct.  20,  1917.) 

Elektro  Osmose  A.-G.  Electro-osmotically  remov- 
ing water  from  materials.  10,400.  June  25. 
(Germany,   Dec.  12,  1917.) 

Lowenthal.    10,491.     See  X. 

Peto.  Electric  storage  batteries  or  accumulators. 
10,031.    June  18. 

White  (Industrial  Electric  Furnace  Co.).  Electric 
furnaces.    10,183.    June  20. 

Complete  Specifications  Accepted. 

8343  (1917).  Muller.  Electric  insulating  materials 
(110,532.)    June  20. 

15,541  (1917).  Cotte.  Electrical  accumulators. 
(11,107.)    July  3. 

10,005  (1917).  Thompson.  Manufacture  of  carbon 
electrodes.     (110,001.)    June  26. 

551  (1818).  Kilburn  (Norske  Aktleselskab  for 
Elektrokemisk  Iudustri,  Norsk  Industri-Hypotek- 
bank).  Manufacture  of  carbon  electrodes.  (110.S53.) 
July  3. 


XII.— FATS;    OILS;    WAXES. 

Applications. 

Paulln.      Manufacture    of    cleansing     material. 
10,537.    June  20.     (France,  Oct.  23,  1917.) 

Fowling  and  Powling.    Apparatus  for  extracting 
fat  from  bones,  etc.    10,129.    June  19. 

Sharp.     Manufacture  of  soap.     10,301.    June  24. 

Witter.    10,424.    See  XIII. 
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Wynne.    Refining   and   treatment    of   oils,    fats, 
greases,  etc.    10,302.    June  22. 

Complete  Specification  Accepted. 
9009   (1917).    Bogaerts.     Method  of  treating,  oils. 
(110,765.)    July  3. 


XIII.— PAINTS; 


PIGMENTS ; 

RESINS. 

Applications. 


A'ARNISHES; 


Rottomley.  Priming  or  paint  for  concrete  or 
cement  surfaces,  etc.    10,213.    June  20. 

Bromley:  Destructible  printing-ink  pigment. 
10,525.    June  2G. 

Grozier.  Reclaiming  used  printers'  roller  com- 
position.   10,668.    June  28.     (Australia,  Jan.  3.) 

Witter.  Process  for  treating  linseed  oil  residual 
fatty  acids,  and  utilising  same  as  oil  for  paint  or 
oxidation  for  manufacture  of  linoleum,  etc.  10,424. 
June  25. 


XIV.— INDIA-RUBBER ;   GUTTA-PERCHA. 

Application. 

Wheatley.  Process  for  heat-vulcanising  rubber- 
proofed  fabric.    9913.    June  17. 

XV.— LEATHER;  BONE;  HORN;  GLUE. 

Applications. 

La  Chevardiere  de  la  Grandville,  and  Roy.  Glue. 
10,39ti.    June  24.     (France,  Dec,  10,  1917.) 

Wheatley.  Process  for  proofing  or  impregnating 
leather,  textile  material,  etc.    9912.    June  17. 

Complete  Specification  Accepted. 

12,800  (1917).  Tunnell.  Vegetable  glue  or  adhe- 
sive.    (116,620.)    June  26. 

XVI— SOILS;   FERTILISERS. 

Application-. 


Parker    and    Partington. 
June  20. 


Ferl  ilisers.       10,528. 


Complete  Specification  Accepted. 

8S5R  and  18,802   (1917).    Robinson.     Manufacture 
of  fertilisers.     (116,758.)    July  3. 


XVII.-  SUGARS:  STARCHES:  GUMS. 

Applications. 

Calico  Printers'  Assoc,  and  others.  10,299.  See 
VI. 

Mcl.aurin.  Process  of  making  dextrine.  10,532. 
June  26. 

McLaurin.     Dextrine.    10,533.    June  26. 
Complete  Specification  Accepted. 

6824  (1917).  McNeill.  Process  of  and  apparatus 
for  macerating  crushed  sugar  cane.  (116,521.) 
June  26. 


XVIII.— FERMENTATION  INDUSTRIES. 

Applications. 

Desborough.  Henley,  Reilly,  and  Thaysen.  Manu- 
facture of  fermentation  products.  10,219  and 
10,220.    June  20. 

Complete  Specification  Accepted. 

9405  (1917).  Barbet  et  Fils  et  Cie.  Process  and 
apparatus  for  distilling  in  multiple  effect  alcoholic 
liquors  and  the  like.     (107,599.)    June  26. 

XIX.— FOODS:    WATER   PURIFICATION; 
SANITATION. 

Applications. 

Adenauer.  Preservation  of  foodstuffs  such  as 
sausages,  etc     10,511.    June  26. 

Beeton,  and  Trufood,  Ltd.    10,057.     .See  I. 

Bradley,  Bradley,  Bradley,  and  Bradley  Bros. 
Bread-improver.    9919.    June  17. 

Ellis  and  Gardner.  Drying  milk,  etc.,  or 
farinaceous  substances  in  form  of  liquids  or  pastes 
for  production  of  powders,  etc.    10,705.    June  29. 

Monhaupt.  I'rocess  for  purifying  casein  with 
recovery  of  butter  fat  and  lecithin.    10,403.  June  25. 

Miiller.  Apparatus  for  atomising  and  drying  or 
evaporating  milk,  etc.  10,002.  June  IS.  (Ger- 
many, June  IS.  1917.) 

Turney.  Process  for  making  a  new  food  product 
of  milk.    10,414.    June  24. 

Complete  Specification  Accepted. 

11,397  (1917).  Rydberg.  Apparatus  for  the  manu- 
facture of  margarine.     (116,003.)    June  20. 

XX.— ORGANIC  PRODUCTS;  MEDICINAL 
SUBSTANCES;   ESSENTIAL  OILS. 

Applications. 

Barbet  et  Fils  et  Cie.  Recovering  waste  ether 
and  alcohol  vapours  from  atmosphere  in  factories, 
etc    10,110.     June  19.     (France,  June  20,  1917.) 

Ilaworth.  Preparation  and  use  of  derivatives  of 
arylamines.     10,743.     June  29. 

Matheson.  Process  of  manufacturing  acetakle- 
hyde.    10,070.     June  IS. 

Napp  (Hoffman-La  Roche  &  Co.).  I'rocess  for 
manufacture  of  easily-soluble  compounds  of  the 
CC-dialiylbarbituric  acids.    10,1S0.    June  20. 

Pegram.  Manufacture  of  preparations  of  addi- 
tion compounds  of  iodine  and  hexamethylenetetr- 
amine.     10,211.     June  20.     (U.S.A.,  June  23,  1917.1 

Ramv.  Manufacture  of  carbon  tetrachloride. 
10,034."  June  IS. 

Silberrad.  Manufacture  of  ethylene.  10,503. 
June  27. 

Soc  Chini.  Usines  du  Rh6ne  anc.  Gilliard,  P. 
Monnet,  et  Carrier.  Production  of  acetic  anhydride 
and  acetalilehvde.  10,395.  June  24.  (France, 
June  22,  1917.) 

XXII.— EXPLOSIVES:  MATCHES. 
Applications. 

Hodgkinson.  Production  of  azides.  9952. 
June  17. 

Pohlmann.  Manufacture  of  picric  acid.  10,027. 
June  18. 
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Chemical  apparatus;  I'sr  o)    tcood  in .     A.  \V. 

Schorger.       Met.    and    Cbem.     Bog.,    1918,    18, 
SKI. 

The  results  of  an  Inquiry  by  the  O.S.  Forest  Pro- 
Laboratory  show  thai  wood  Is  attacked  by 
most  of  the  inorganic  acids,  a  strong  solution  of 
the  arid  dissolving  the  cellulose,  while  more  dilute 
acids  have  slight  action  on  the  cellulose  but  attack 
the  lignln,  causing  disintegration  of  the  wood.  For 
pickling  tanks  In  which  hydrochloric  acid  or  sul- 
phuric acid  (up  to  5%  concentration]  la  used, 
cypress  wood  appears  t<>  be  the  best.  Pine,  fir,  or 
Calltornian  redwood  is  satisfactory  tor  the  storage 
of  hydrochloric  add,  and  particularly  If  coated  with 
pitch  or  asphalt,  but  oo  wood  will  withstand  for 
any  length  of  time  the  action  of  nitric  or  sulphuric 
adds.  I'm-  chemical  processes  generally  cypress  has 
the  longest  life,  followed  bj  yellow  pine.  Paraffined 
hard  maple  is  mentioned  as  suitable  tor  Blter-press 
idates  where  acid  liquors  have  to  be  filtered. 

— C.  A.  K. 


Filter-presses;   Washing  in  .      D.  R.  Sperry. 

Met.   and  "'hem.  Bng.,  1918,  18,  520—622. 

Thebi  are  certain  cases  in  which  it  is  desirable  to 
have  the  wash-water  connection  on  the  filter-press 
separate  from  the  feed  connect  ion.  II  would  be 
p03Slble  lo  put  in  a  duplicate  feed  channel  composed 
of  a  separate  set  of  grommets,  but  this  is  too 
expensive.     The  use  of  frames  is   necessary  in   the 

recessed  type,  and  a  channel  is  formed  by  provid- 
ing an  eye  in  the  upper  corner  opposite  the  one 
occupied  by  tin-  grommet .  In  the  flush  type* of  plate 
without  grommet  feed  a  separate  inlet  for  wash 
Water  is  provided  by  a  second  similar  feed  channel 
iii  the  opposite  corner,  and  where  the  washings 
are  required  separate  from   the  filtrate,   they' are 

collected  and  run  oil'  by  a  channel  at  the  base 
of  the  plates,  opposite  to  the  outlet  cooks,  which 
are  turned  oil'  during  the  washing  process.  One  of 
the  disadvantages  of  simple  washing  is  that  a 
hollow  space  must  be  left  in  the  cakes  so  that  the 
wash  water  can  penetrate  the  cake  thoroughly  and 
this  presupposes  an  even  deposit  of  cake  on  the 
plate.    In  practice  this  is  difficult  to  attain. 

— C.  A.  K. 


Cnrrosion    of 


gas    anil    water 
Sec  X. 


Patents. 


pipes.     Medinger. 


Catalytic  unit*  rial  employed  for  tin-  promotion  of 

tynthetic  chemical  reactions;  Preparation  of . 

II.  Lane,  Ashford,  Middlesex.    Bng.  rat.  115,924, 
June  n,  1917.    (Appl.  No.  sju.-)  of  1917.) 

A  metallic  circular  air-tight  pan,  a,  6,  is  provided 
wilh  a  vertical  shaft,  o,  carrying  two  arms,  ft,  I, 
which  are  curved  helically  in  a  horizontal  plane. 
The  arms  carry  sliding  teeth,  /,  which  rest  on  the 
bottom  oi  the  pan,  and  the  shaft,  c,  may  be  rotated 
in  either  direction  so  ihat  i he  material  in  the  pan 
may  be  forced  outwards  or  inwards  as  desired. 
The  materia]  Is  fed  from  a  hopper,  </■  provided  with 
an  oscillating  valve,  r,  and  linally  discharged 
through  the  column,  ».  The  pan  is  heated  by  an 
annular  burner  ring,  s.  Oil  or  other  coating  sub- 
Btance  for  the  catalyst  is  first  fed  into  the  appa- 
ratus to  seal  the  lower  outlet  .of  the  column,  n, 
and  a  reducing  gas  is  Injected  through  the  pipe,  w. 
■The  raw  material  is  then  fed  from  the  hopper,  q, 
and  heating  is  continued  till  water  ceases  to  be 
condensed  in  I  he  condenser,  u.    The  rotation  of  the 


shaft,  o,  Is  then  reversed,  and  the  material  thereby 
collected  towards  the  centre  of  the  pan  and  dis- 
charged into  the  coating  liquid.    The  apparatus  is 


applicable  for  the  manufacture  of  finely  divided 
reduced  nickel  for  the  production  of  stearin  bv 
hydrogenation  of  oils. — W.  P.  F. 

Catalytic  <n-  contact  reactions;  Means  for  carrying 
out  —  between  gases  ami/or  vapours.  C.  S. 
Hoy.  Chingford,  and  T.  Morson  &  Son,  Ltd., 
London.  Lag.  Pat.  116,151,  June  2,  1917.  (Appl. 
No.  7939  of  1917.) 

Within  a  metal  easing  fitted  with  a  dome-shaped 
cover  with  a  flue  at  the  top  is  a  series  of  horizontal 
tubes  of  suitable  material,  e.g.,  copper,  porcelain, 
for  containing  the  catalyst.    The   tubes  are  open 
at  both  ends,   being    fitted   into   the  sides    of  the 
casing.     If  tlie  catalyst  is  in  the  form  of  pumice, 
pieces  of  brick,  and  the  like,  with  or  without  the 
addition  of  other  substances,  it  is  disposed  partly 
in  shallow  boats  of  half  cylindrical  form  and  partly 
on  the  floor  of  the  tube  itself.    The  boats  are  each 
connected  to  a  header  adapted  to  move  in  a  cham- 
ber enclosing  the  inlet  ends  of  I  lie  tubes,  the  header 
being   controlled  by  means  of  a   rack  and  pinion 
or  other  suitable  means.    By  moving  the  header  it 
is  possible    to    adjust    the    amount  of  surface  of 
catalyst  exposed  and  also  to  expose  fresh  surface 
to   the  action  of  the  gases.     If   the  catalyst  is  in 
l lie  form   of  metallic  gauze,  discs  or  coils  of  the 
gauze  are  employed,  each  fitting  into  a  short  copper 
cylinder.    The  cylinders  rest  on  boats  in  the  tubes 
and  by  means  of  an  arrangement  of  pins  on  the 
cylinders  fitting  into  slots  of  different    lengths  in 
tlie  boats — increasing  in  length  from  the  supply  ends 
of  the  tubes — the   spacing  of  the  cylinders   in  the 
tubes  can  be  adjusted  from  the  outside.    Tlie  tubes 
may    be   heated   before   starting   the    reaction   by 
means  of  gas  burners  at  the  bottom  of  the  casing, 
and   during  the  reaction    the  temperature  of  the 
catalyst  can   be  controlled  by   a  supply  of  steam 
admitted  into  the  casing.     On  leaving  the  tubes,  the 
reaction  products  are  cooled  rapidly,  e.g.,  by  cooled 
baffle    plates,    or   by    passing    through    tubes    sur- 
rounded by  water  or  steam.    Means  are  provided 
for  sampling  the  reaction  products  on  leaving  tlie 
tubes  and  an  explosion  door  may  be  fitted  to  the 
apparatus,  and  a  preheater  at  the  inlet  end. 

— L.  A.  r. 
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Condensing  exhaust  steam  and  other  vapours,  and 
setting  h/i  an  induced  current  of  air  or  gases  to 

obtain     a     vacuum;    Apparatus    for     ■ .       J. 

Tinsley,  Beaufort,    Brecon.       Eng.  Pat.   116,769, 
June  26,  1917.     (Appl.  No.  9133  of  1917.) 

Cold  water  supplied  to  the  pipe,  4,  is  discharged 
1  trough  two  annular  passages,  5,  6,  into  the  couical 
guides,  7,  S,  open  at  the  ends.  Exhaust  steam  or 
other  vapour  enters  by  the  pipe,  1,  and  passes 
around  the  water  nozzle  and  also  through  the 
central  passage,  10,  and  annular  passage,  9.    The 


water  and  steam  jets  thus  surround  each  other 
alternately.  V-shaped  pieces  are  cut  out  of  the 
lower  edges  of  the  guides,  7,  8,  and  V-shaped 
blades,  11,  12,  extending  nearly  to  the  axis,  are 
inserted  as  shown.  The  lower  edges  of  the  guides 
are  also  serrated  so  that  the  water  and  steam  are 
divided  into  a  number  of  streams  and  intimately 
mixed.  The  steam  is  thus  effectively  condensed 
and  a  high  vacuum  is  obtained. — W.  F.  F. 

Transmission  or  exchange  of  heat  between  fluids; 

Apparatus  for  .      A.   D.  Harrison,  Marple, 

Cheshire.  Eng.  Pat.  116,786,  July  17,  1917. 
(Appl.  No.  10,334  of  1917.) 
In  a  heat-exchanging  apparatus,  particularly 
applicable  for  cooling  oil,  shown  in  plan  in  the 
figure,  a  horizontal  plate,  6,  is  provided  on  its  two 
sides  with  ribs,  7  and  7v,  respectively,  and  with 
four  apertures,  S,  9,  10,  11,  formed  by  a  flange,  12. 
The  cooler  is  built  up  of  a  number  of  such  elements 
superposed,  with  a  flat  plate  between  each  pair, 

,9 

-3 


having  apertures  corresponding  to  S,  9,  10,  11,  the 
whole  being  clamped  together  by  bolts,  3.  Each 
rib,  7,  thus  forms  a  circuitous  zigzag  passage  as 
shown,  the  two  ends  of  which  communicate  with 
the   vertical  conduits,  8,  9,  which  form  the  inlet 


and  outlet  for  oil.  .Similarly  each  rib.  7\  forms  a 
circuitous  passage  communicating  with  the 
common  inlet,  10,  and  outlet,  11,  for  water,  the 
two  liquids  flowing  in  opposite  directions  on  the 
two  sides  of  the  plate,  6.  In  a  modification,  the 
passages  for  the  oil  and  water  may  be  continuous 
spirals  and  the  oil  inlet  and  water  outlet  may  be 
central  instead  of  at  the  sides.  In  another  modi- 
fication, the  zigzag  passage  may  be  rectilinear 
instead  of  curved,  the  common  inlets  and  outlets 
being  at  the  four  corners  of  the  column.  In  a 
further  modification  the  passages  may  be  so 
arranged  that  the  adjacent  elements  are  connected 
in  series  instead  of  in  parallel.  A  method  of 
constructing  the  circulating  elements  is  also  de- 
scribed.—W.  F.  F. 


Volatile   constituents;  Method  of  separating  . 

E.  O.  Barstow  and  T.  Griswold,  jun.,  Midland, 
Mich.  U.S.  Pat.  1,261,005,  Apr.  2,  1918.  Date  of 
appl.,  Dec.  21,  1914. 

In  a  method  of  removing  the  residual  solvent  from 
an  extracted  material,  the  material  is  moved  in 
contact  with  a  counter-current  of  steam  so  that 
a  mixture  of  steam  and  vaporised  solvent  is  ob- 
tained in  varying  proportions  at  different  points. 
The  sensitive  element  of  a  thermostat  is  placed  at  a 
selected  point  in  the  current  and  controls  the  steam 
inlet  valve  so  that  a  constant  temperature  is  main- 
tained at  that  point. — W.  F.  F. 

Extracting  apparatus.  D.  C.  Bevnolds,  Phila- 
delphia, Pa.  U.S.  Pat.  1,263,470,  Apr.  23,  1918. 
Date  of  appl.,  Mar.  27,  1917.  Renewed  Feb.  27, 
1918. 

The  apparatus  comprises  a  series  of  extracting 
tanks,  a  series  of  storage  tanks,  an  evaporator 
tank,  and  a  circulating  pump.  Each  extracting 
tank  has  a  horizontal  partition  a  short  distance 
above  the  bottom,  with  central  aperture  which  is 
partially  obstructed  by  a  trap  or  seal.  The  trap 
permits  liquid  to  flow  through  the  aperture  only  in 
one  direction.  A  series  of  tubes  extend  through 
the  partition  to  a  point  near  the  top  of  the  tank, 
and  below  the  partition  is  a  steam  coil  to  heat  the 
contents  of  the  tank.  The  extracting  tanks  are 
filled  with  the  material  to  be  extracted,  and  water 
is  introduced.  The  water  is  heated  to  boiling  by 
the  steam  coil  and  circulates  up  through  the  tubes 
and  down  over  the  material  in  the  tank.  It  may  be 
passed  from  the  lower  part  of  the  tank  to  the 
storage  tanks  and  thence  again  introduced  into  the 
upper  part  of  the  extraction  tank  by  means  of  the 
pump.  When  the  extract  is  sufficiently  concen- 
trated, it  is  passed  to  the  evaporator  tank,  which 
is  of  similar  construction  to  the  extraction  tank. 

—J.  H.  P. 

Volatile  liquids;  Process  for  recovering  the  vapours 

of  .     K.  E.  Barth,  Charlottenburg,  Assignor 

to  Berlin-Anhaltische  Maschinenbau  A. -(J.. 
Berlin.  Germany.  U.S.  Pat.  1,264,479,  Apr.  30, 
1918.  Date  of  appl.,  Apr.  7,  1914. 
A  gaseous  mixture  containing  inflammable  vapours 
is  cooled  to  condense  the  vapours,  the  condensed 
product  is  separated,  and  the  remainder  of  the 
mixture  diluted  with  a  suitable  gas  to  insure  non- 
explosiveness. — J.  H.  P. 

Fire   extinguishing  compound.       C.  J.  Strosacker, 
Assignor    to  The    Dow  Chemical   Co.,    .Midland, 
Mich.    U.S.  Pat.  1,261,067,  Apr.  2,  191S.    Date  of 
appl.,  June  6,  1916. 
A  mixture  of  carbon  tetrachloride  and  a  relatively 
small   amount,  e.g.,  5  to  10%,   of  a   monohalogen 
derivative  of  methane,  e.g.,  monochloro-  or  mono-* 
bromomethane  or  both. — J.  H.  F. 
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Flroprooflng  solution,    t;.  1:.  Ferguson,  New  York, 

Assignor  to  Pyrexia  Manufacturing  Co.,  D.    U.S. 

Pat.  L,261,73G,  Apr.  2.  1918.    Date  of  appl.,  Sep.  SO, 

1915. 

Tm   solution    comprises    a    solvent   containing    a 

volatile   Bubatance  and   sine  phosphate  and  sine 

hydroxide.    For  example  zinc  phosphate  and  slue 

chloride   are  treated  with  sufficient  ammonia   to 

convert   the  chloride  Into  hydroxide  and  dissolve 

the  hydroxide  thus  formed.— .1.  II.  P. 

Distillation    apparatus;    Sc  otional  .       c.    B. 

Furm.ui.  Baal  Orange,  N.J.    U.S.  Pat.  1,265,818, 
Ma\  7.  una.    Date  of  appl.,  Aug.  26,  1817. 

Tiik  apparatus  comprises  a  still  and  a  number  of 
separators  tn  series.  The  first  separator  is  con- 
nected to  the  still,  and  a  return  connection  is  pro 
vided  between  this  separator  and  the  still,  as  well 
as  another  connecting  pipe  to  return  any  con- 
densate from  the  pi|>o  joining  two  separators  to 
the  above-mentioned    return   connection. — .1.    II.   1*. 


Dryer.  F.  .1.  Bowman,  Cleveland.  Ohio.  U.S. 
Pat  1,265,298,  May  7,  1918.  Date  of  appl., 
Feb.  24.  1914. 

THE   apparatus   consists  of   a   vertical    tower  con- 
talnlng  a  series  of  distributing  devices  comprising  j 
parallel   spaced    angle   plates    having   the   apex    of  i 
the    angles    projecting    upwards.       Some     of    the   j 
plates  terminate    tn    Inclined    end    plates    resting 

against  the  walls  of  the  tower.  Hot  air  is  passed 
upwards  through  the  lower,  and  a  blower  dis- 
charges the  air  from  the  top  Of  the  tower  down- 
wards through  a  conduit  into  a  settling  tans  tor 
the  line  material.— J.  II.  P. 


01  spaces  between  the  plates  to  which  water  has 

just    been    supplied.     The    passage    of    air   through 

these    spaces    is    thus    prevented    unlil    all    the    live 

moisture  has  fallen  through  the  spaces  and  drained 
from   the  plates.— W.  I<\   F 


Drying  [and  disintegrating]  machine.  T.  C  Kelly 
Cincinnati.  Ohio.  U.S.  Pat.  1,261,132  Apr  2 
1918.  Date  of  appl.,  Nov.  22,  1916, 
The  machine  comprises  a  long  closed  conduit 
through  which  the  material  is  passed  by  means  of 
inlermeshing  screw  conveyors.  The  conveyors  are 
driven  separately  and  a  drying  fluid  Is  passed 
through  the  conduit,  which  may  be  heated. 

—J.  H.  V. 


Grinding  ores  and  other  materials;  Mill  for  

W.  II.  Janney,  Hurley,  N.  Mex.  U.S  Pat 
1,201,398,  Apr.  2,  1918.  Date  of  appl.,  May  1, 1917. 
A  barrel-shaped  container  mounted  to  rotate  on 
horizontal  trunnions  is  provided  with  n  transverse 
central  vertical  partition  which  is  double  walled 
and  provided  internally  with  partitions  forming 
spiral  passages.  External  scoops  are  provided  at 
the  periphery  of  the  partition,  so  that  as  the  con- 
tainer rotates,  material  is  taken  from  a  receptacle 
below  and  fed  into  the  spiral  passages.  The 
material  is  discharged  alternately  into  the  two 
compartments  of  the  container  near  the  axis,  at 
about  the  level  of  the  material  in  the  container. 
Transverse  passages  are  provided  in  the  partition 
to  equalise  the  material  in  the  two  compartments 
and  the  ground  material  is  discharged  through  II  e 
hollow  trunnions. — W.  F.  F. 


Liquid  separator;  Centrifugal .    C.  B.  Dajsell, 

Assignor    to    I  >.    II.    Bnrrell    &    Co..    Little    Falls. 
N.Y.     U.S.  I'at.  1,265,061,  May  7.  1918.    Date  of 

appl..    Mar.   27.   1917. 

The  space  between  the  rotating  separator  bowl 
and  tin'  stationary  case  is  free  from  obstructions 
which  would  prevent  the  air  from  rotating  with 
the  bowl.  Blades  fixed  on  the  lower  portion  of  the 
bowl  cause  an  upward  flow  of  air  between  the 
howl  and  the  case.— J.  H.  P. 


Solutions;  Method  of  separating  crystals  from . 

YV.  6.  Adam.  London.  Bug.  Pat.  1111,719, 
.lune  It!,  1917.     (Appl.  No.  SG8G  of  1917.) 

The  hot  saturated  solution  is  supplied  to  a  number 

of  transverse  troughs  at  the  top  of  a  tower,  and 
overflows  on  to  transverse  horizontal  plates  and 
then  splashes  on  to  a  series  of  transverse  bars  of 
glass  arranged  "  in  staggered  form  "  and  extend- 
ing down  the  tower.  The  solution  is  cooled  by  an 
upward  current  of  air,  winch  is  induced  by  the 
healing  of  the  air  in  the  tower  by  the  hot  solution, 
and  large  crystals  are  formed,  which  collect  in  a 
vessel  below.  The  temperature  in  the  tower  may 
be  controlled  by  regulating  the  air  exit,  or  by 
having  different  amounts  of  water  of  crystallisa- 
tion.—\Y.  F.  F. 


Cooling,  humidifying,  ami  filtering  air  or  tin-  like; 

Apparatus   for   .       H.   F.    Brown,    Sheffield. 

Bug.    Pat.    116,839,   July   if.   1917.       (Appl.   No. 

16,640   of   1917.1     Addition    to    Kng.    I'at.    112,653, 

.Ian.  1.  11117  (thla  .T..  191s,  111  a). 
In  apparatus  of  the  type  described  in  the  principal 
patent,  in  which  a  perforated  sprinkler  arm  rotates 
close  to  the  upper  ends  of  a  number  of  parallel 
vertical  plates,  the  rotating  arm  is  provided  on  its 
trailing  side  with  a  flange  which  covers  a  number 


Roller  grinding  mill.     H.   Allen,  Gainesville    Fla 
U.S.A.     Eng.   I'at.  107.204,  June  15,   1917.      (Appi! 
No.  8G10   of   1917.)     Under  Int.   Conv.,   June  1.". 
1916. 

The  material  is  ground  between  a  horizontal 
cylindrical  roller  and  a  stationary  surrounding 
egg-shaped  member,  the  grinding  surfaces  of 
both  being  serrated.  The  hollow  member  is  sup- 
ported on  two  horizontal  pivots  parallel  to  the  axis 
of  rotation,  one  on  each  side  at  the  bottom,  the 
roller  being  in  its  lower  enlarged  portion.  One  of 
the  pivots  is  fixed  and  the  other  is  adjustable  by 
means  of  a  set  screw  acting  on  a  lever  carrying 
the  pivot,  so  that  the  hollow  member  may  be 
adjusted  eccentrically  to  the  roller  to  vary  the 
distance  between  the  grinding  surfaces.  The 
hollow  member  and  roller  are  both  made  in  flat 
transverse  sections  which  are  then  built  up,  and 
an  adjustable  baffle-plate  is  interposed  between 
two  sections  of  the  hollow  member  lo  vary  the  rate 
of  feed  longitudinally  through  the  mill.  The 
material  is  fed  and  delivered  at  opposite  ends  of 
the  roller.  Radial  passages  for  air  may  be  pro- 
vided hetween  the  sections  of  the  hollow  member. 

— W.  F.  F. 


Crushing    machine;     Botating-ring  .       E.    P.. 

Symons,  Chicago.  III.    U.S.  Fat.  1,201,347,  Apr.  30. 
1918.     Date  of  appl.,  Nov.  9,  1914. 

In  a  crushing  machine  having  a  rotating  roller 
within  and  supporting  a  ring,  the  material  is  fed 
to  the  inner  surface  of  the  ring  near  its  middle 
line.  The  ring  is  hollowed  internally  and  the  ring 
and  roller  are  given  a  reciprocating  movement  lo 
and  from  one  another  to  crush  the  material.  The 
material  is  fed  transversely  across  the  face  of  the 
ring  by  a  series  of  separate  steps  of  progressively 
diminishing  length  and  velocity  from  the  centre  out- 
wards.—W.   F.  F. 
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Gas-dryer.    H.  A.  Brassert,  Chicago,  111.     U.S.  Pat. 
1,264,203,  Apr.  30,  1918.  Date  of  appl.,  Dee.  8,  1915. 

Gas  enters  tangentially  at  the  top  of  a  vertical 
casing  and  passes  down  outside  a  concentric  vertical 
pipe.  A  number  of  rows  of  baffles,  arranged  cir- 
cularly, project  downwards  from  the  bottom  of  the 
pipe  and  are  supported  from  the  wall  of  the  casing 
so  as  to  divert  the  gas  into  the  inner  pipe  through 
which  it  passes  upwards.— W.  F.  F. 

Dust  catcher  fur  cleaning  gases.    C.  Heine.  Diissel- 

dorf.     Ger.  Pat.  302,973,  Nov.  21,  191G.    Addition 

to  Ger.  Pat.  230,182  (see  Fr.  Pat.  419,933;  this  J., 

1.911,  120). 

The  gas  enters  at  the  bottom  of  the  annular  space 

between   two   concentric   vertical   cylinders,    flows 

upwards  in  a  spiral  path,  and  leaves  through  the 

inner  cylinder  which  it  enters  at  the  top.    In  its 

passage,  the  gas  beats  against  vertical  radial  baffles 

fixed  alternately  to  the  inner  and  outer  cylinder. 

whereby  dust  particles  are  arrested  and  fall  into 

the  conical  base  of  the  apparatus.— H.  J.  H. 

Gases;  Apparatus  for  the  electrical  separation  of 

suspended  particles  from  .       G.  A.  Krause, 

Munich.  Ger.  Pat.  303,078,  June  1,  1913. 
The  gas  is  passed  through  a  casing  closed  below 
by  a  metal  plate  on  which  a  series  of  glass  jars 
is  placed.  Plate  electrodes  connected  to  the  posi- 
tive pole  of  a  source  of  current  pass  through  the 
top  of  the  casing,  but  insulated  therefrom,  and 
project  into  the  jars.  The  metal  plate  below  the 
jars  is  connected  to  the  negative  pole  of  the  source 
of  current,  so  that  the  jars  act  as  condensers  of 
the  Leyden  jar  type.  Suspended  particles  in  the 
gas  become  charged  and  are  deposited  in  the  jars. 

Filtering  apparatus  and   system.     W.   C.   Graham. 

Loveland,   Colo.       U.S.   Pat.  1,264,635,    Apr.    30, 

1918.      Date  of  appl.,  July  26.  1915.      Renewed 

Sep.  25,  1917. 

Several   tubular   shafts  extend   through   a   casing 

and  carry  rotary  filter  elements,  the   interiors  of 

which  communicate  with  the  interiors  of  the  shafts. 

The  filter  elements  on  each  shaft  pass  between  and 

close  to  those  on  the  adjacent  shaft,  so  that  material 

adhering  to  the  filters  is  displaced  during  rotation. 

—J.  H.  P. 

Engine  for  low  temperature  expansion.    E.  A.  W. 
Jefferies,   Assignor   to  Jefferies-Norton  Corpora- 
tion,    Worcester,    Mass.       U.S.     Pat.     1,264,871, 
Apr.  30.  1918.    Date  of  appl.,  Dec.   1,  1915.    Re- 
newed Jan.  19,  1918. 
The  cylinder  of  an  engine  in  which  compressed  or 
liquefied  gases  are  made  to  expand  at  a  low  tem- 
perature for  the  production  of  extreme  cold,  consists 
of  a  metal  casing  provided  with  a  lining  having  a 
low  heat  capacity,  so  as  to  prevent  material  absorp- 
tion of  heat  by  the  surfaces  with  which  the  expand- 
ing gases  come  in  contact.    This  lining  is  mainly 
composed  of  fibrous  material  and  a  binding  agent, 
with  or  without  the  addition  of  graphite,  and  may 
be  compounded  by  the  application  of  heat  and  pres- 
sure.^— C.  A.  M. 

Centrifugal  machine.    II.  Delvenne,   Grevenbroich. 

Ger.  Pat.  302,664,  Oct.  3,  1916. 
The  upper  end  of  the  vertical  shaft  of  the  centrifuge 
carries  a  hub  which  is  connected  to  the  shaft  of 
tin-  motor  above  by  a  ball  and  socket  joint:  the 
upper  end  of  the  motor  shaft  works  in  a  collar 
bearing.  The  motion  is  transmitted  by  means  of 
a  flanged  coupling  disc  secured  to  the  lower  end  of 
the  motor  shaft  and  provided  with  rollers  which 
fit  in  grooves  in  the  hub  on  the  centrifuge  shaft. 


Liquids;  Machine  for  extracting  from    various 

materials.  C.  D.  Jenkins,"  Assignor  to  Peat 
Coal  Ltd.,  Boston,  Mass.  U.S.  Pat.  1,265.200, 
May  7,   1918.     Date  of  appl.,  May  1,  1915. 

A  hollow  cylinder  is  formed  of  sections  of  wood 
having  the  grain  perpendicular  to  the  cylindrical 
surface.  An  eccentric  rotating  member  is  arranged 
within  the  cylinder  so  as  to  press  the  material 
against  the  wall  and  force  the  liquid  through  the 
pores. — W.  F.  F. 

Settling  tank.  W.  E.  Saxe.  Inglewood,  Cal.  U.S. 
Pat.  1,265,256,  May  7,  1918.  Date  of  appl., 
Oct.  U.  1915. 

The  material  to  be  treated  is  fed  through  an 
automatically  controlled  discharge  outlet  in  a 
receiving  trough  into  the  conical  settling  tank, 
which  is  provided  with  means  for  spreading  or 
retarding  the  movement  of  the  material.  The 
tank  is  supported  by  pivoted  levers  with  counter- 
weights, and  is  provided  with  an  outlet  valve 
which  may  be  locked  or  unlocked  automatically. 
The  liquid  outlet  is  arranged  under  the  spreader, 
near  its  centre,  so  that  the  outlet  flow  of  liquid  is 
accelerated  and  the  lighter  material  held  in  sus- 
pension after  the  heavy  matter  has  been  deposited. 
Converging  partitions  lead  to  the  liquid  outlet  and 
prevent   a  whirling  action. — J.   H.   P. 

Furnace.  A.  W.  Moyer,  Belmar,  X.J.  U.S.  Pat. 
1,264,961,  May  7,  1918.      Date  of  appl.,  Nov.  5, 1917. 

A  furnace  is  provided  with  a  removable  arched  top, 
and  is  heated  by  burners  in  combustion  chambers 
outside  the  side  walls  of  the  heating  chamber  and 
communicating  with  it  by  lateral  passages  through 
the  walls.  The  hot  gases  are  discharged  from  the 
lower  part  of  the  heating  chamber.  The  furnace  is 
supported  in  a  cradle  comprising  transverse  girders 
beneath  the  hearth,  vertical  stays  to  prevent  spread- 
ing of  the  side  walls,  and  inclined  bracing  members 
attached  to  the  stays  and  girders.  This  arrange- 
ment does  not  prevent  the  removal  of  the  furnace 
top.— W.  F.   F. 

Bleaching  earth  [fullers'  earth];  Process  for  in- 
creasing the  decolorising  power  of .    L.  Kern. 

Hamburg.  Ger.  Pat.  305,S90,  Feb.  2,  1917.  Addi- 
tion to  Ger.  Pat.  304,076. 

The  dried  ground  earth  is  treated  with  gaseous  acid 
(e.g.  sulphur  dioxide)  instead  of  with  liquid  acids 
as  described  in  the  original  patent.  After  the 
treatment  the  earth  may  be  freed  from  the  sulphur 
dioxide,  etc..  bv  means  of  a  current  of  warm  air. 

— C.  A.  M.    . 

Filling  material  for  reaction  towers,  washing 
toners,  and  the  like.  H.  Petersen,  Berlin-Steglitz. 
Ger.  Pat.  302,753,  Oct.  22,  1913. 

The  filling  material  consists  of  hollow  rings  having 
the  shape  of  a  regular  polygon  with  an  odd  number 
of  sides,  and  provided  with  undulating  grooves  or 
channels. 

Gases  or  vapours;  Process  of  separating  from 

gaseous  mixtures.  P.  Beck,  Nordhauseu.  Ger. 
Pat.  304,603,  June  12.  1917.  Addition  to  Ger.  Pat. 
302,092  (this  J.,  1918,  328  a). 

Gaseous  mixtures  are  treated  at  the  ordinary  or 
in  some  cases  at  higher  temperatures  with  lignite 
or  lignite  products  which  have  been  freed  from 
gas.  Gases  such  as  sulphur  dioxide,  hydrogen  sul- 
phide, ammonia,  chlorine,  and  cyanogen,  are 
absorbed  bv  lignite  which  has  been  freed  from  gas. 
and  may  be  recovered  by  steaming,  exhaustion  with 
a  pump,  or  by  the  passage  of  an  inert  medium 
through  the  material.— C.  A.  M. 
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Solid    xithsttiiu-i  ••>.'    .I;'/'"'"'"-"    /<"'    ""'    ruiitiiiituitx 

solution  of  - .      11.    Bberhardt,   Wolfenbttttel. 

Ger.  Pat.  804,802,  Dec.  16,  1910.    Addition  to  Gor. 

Pat.  302,641  (this  .!..  L918,  360  \). 
Tut:  vessel  containing  the  solvent  la  enlarged  al  the 
top.  and  the  enlargement  carries  a  ring-shaped 
channel.  The  heating  device  Is  separated  From  the 
surrounding  wall  of  the  cylinder  hy  a  protective 
Jacket,  thus  Conning  an  annular  space  in  which 
til.-  Bludge  can  subside.  This  stodge  is  removed 
together  with  the  undissolved  residue  from  the 
cylinder  by  means  of  a  screw  conveyor  at  the  base 
of  the  apparatus. — C.  A.  M. 


Powdery  <»■  granular  materials  Process  and  appa- 
ratus for  treating  —   in  a  shaking  vessel.    II. 
Stegmeyer.     Ger.    Pat.    306,237,    Dec    8,    1915. 
Addition  i"  Ger.  Pat.  303,476  (see  page  i-T  w. 
Iim    shaking   vessel  contains  a  vertical  partition 
extending  nearly   to  the    end    of    the    chamber, 
which  Is  also  provided  at  one  end  with  two  pipes 
communicating  with  a  deeper  receiver.      One  of 
these  pipes,  which  has  a  valve  to  prevent  the  liquid 
passing  back,  conducts  the  liquid  from  the  shaking 
chamber,  whilst  the  other  conveys  it  hack  again. 
The  whole  apparatus  or  the  shaking  chamber  only 
may  be  heated  by  means  of  a  heating   jacket   or 
other  device.— C.  A.  M. 


Salt  solutions  or  other  liquids;  Reflux  condensing 

apparatus    for    cooling    .       Maschinenfabrik 

Thyssen  und  Co.,  A.-G.,  Miilheiin.  Ger.  Pat. 
306,240,  Dec.  29,  1916.  Addition  to  Ger.  Pat. 
302,887  nhis  .1..  mis.  360  ai. 

Tin:  distribution  channels  of  a  reflux  cooling  appa- 
ratus "f  the  type  described  In  the  original  paten) 

ale    directly    heated    by    Hie      vapours     Within      the 

apparatus,  These  vapours  may  receive  their  pre- 
liminary heating  from  a  heating  device  below  or 
near  the  distribution  channels,  or  may  be  heated  In 
the  introduction  of  hoi  gases.— C.  A.  M. 


Refrigerating    machine;    Rotary  .      H.    Lanz. 

Mannheim.    Ger.  1'at.  305,413,  Apr.  2,  1915. 

Tirr  machine  consists  of  two  horizontal  cylindrical 
vessels  on  the  same  axis,  the  liquefier  revolving  in 
a  vat  of  cooling  water  and  the  vaporiser  in  a  vat 
of  brine.  The  compressor  is  situated  radially  inside 
the  liquefier,  ami  the  compressor  pistons  are 
reciprocated  by  an  auxiliary  shaft  parallel  to  the 
axis  of  rotation  and  operated  from  the  main  shaft 
at  double  the  speed  by  means  of  gear-wheels.  The 
liquefier  is  charged  with  lubricant  and  a  liquid 
refrigerating  medium,  e.g.  liquefied  sulphur  dioxide, 
and  the  machine  revolved.  The  casing  of  the  com- 
pressor being  freely  suspended  from  bearings  on 
the  main  shaft  does  not  revolve;  the  pistons  are 
operated  by  the  auxiliary  shaft  and  lubricated  in 
a  bath  of  oil.  The  liquefied  gas  is  forced  through 
an  axial  passage  and  regulating  valve  into  the 
vaporising  vessel  and  cools  the  surface  of  the 
latter,  while  gas  is  withdrawn  by  the  pistons  from 
the  vaporising  vessel  through  another  axial  passage 
and  reliquelied  in  the  compressor.   -J.  V.  P.. 


Refrigeration,;    Process   and    apparatus    for   . 

J.    0.    Bertsch,   Bdgew 1   Park.   Pa.    U.S.  Pat. 

1,265,037,  May  7.  1918.       Date  of  appl.,  Jan.  28, 

1917. 

The  apparatus  comprises  an  evaporator  connected 

to  a  condenser,  and  a  jet  absorber  receiving  vapour 
from  tile  evaporator  and  weak  liquor  at  high 
pressure.  A  jet  compressor  receives  the  solution 
from  the  absorber  and  delivers  it  Into  a  separator. 


The  weak  liquor  is  cooled  and  returned  from  the 

separator    to    tile    absorber,     and    the    gas    passing 

from  the  separator  i<>  the  c tenser  is  compressed 

—J.  H.  P. 

Qas-oompression  plants  for  refrigerating  ami  other 
purposes.    A.  Heane,  Blayney,  N.S.W.    Bng.  Pat 

111,0*1,    May     I,     P.I17.         (Appl.    No.   (i373   of   1917.) 

Dnder  Int.  Conv.,  Jan.  n,  1917. 

Centrifugal  drying  maohines.       W.  P.  Thompson, 
London.      From    c.    ii.    Elmore,    Philadelphia, 
U.S.A.    Bng.  Pat.  116,909,  May  26,  1:11 7.     (Appl 
No.  7(112  of  1917.) 

See  U.S.  Pat.  1,236,193  of  1917;  this  J.,  1917,  996. 

Elevating  or  lifting  acids  or   the  like;  Apparatus 

for .    T.  Bradbear,  Birmingham.    U.S.  Pat. 

1,261,361,  Apr.  2,  1918.      Date  of  appl.,  June  18, 

1917. 

See  Bng.  Pat.  109,522  of  1910 ;  this  ,T.,  1917,  1170. 

Refrigi  ration;  Process  of .    E.  A.  W.  JefCeries, 

Worcester,  Mass.,  Assignor  to  Jeff  erics-Norton 
Corporation.  U.S.  Pat.  1,264,807,  Apr.  30,  1918. 
Pate  of  appl.,  Jan.  20,  1915. 

See  Bng.  Pat.  106,675  of  1916;  this  J.,  1917,  858. 


Refrigeration;  Process    of  .      P.     E.    Norton, 

Worcester,  Mass..  Assignor  to  Jefferics-Norton 
Corporation.  U.S.  Pat.  1,264,845,  Apr,  30,  1918. 
Date  of  appl.,  Mar.  3,  1915. 

See  Eng.  Pals.  106,676  and  106,677  of  1910;  this  J., 
1917.  869. 

Spraying  electrode  for  the  electrical  purification  of 
air  or  aascs  containing  dust  or  fo<i.  Ger.  Pat. 
::tn.::i;:;.    ,sv<;  XI. 


Densimetric   methods  and  appliances. 
115,002.     See  XXIII. 


Eng.  Pat. 


IIa.-FUEL  ;    GAS  ;    MINERAL  OILS  AND 
WAXES. 

Coke  breeze;  Combustion  of on  chain  grates 

with  forced  draught.  O.  Winner,  z.  Ver  dents 
Ing„  1917,  61,  818—824.  Z.  angew.  Chem.,  1918, 
31,  Kef.,  13-1. 

At  the  Badische  Anilin  und  Soda  Fabrik  it  lias 
lieen  found  possible  to  admix  25%  of  coke  breeze 
to  the  fuel  burnt  in  chain  grates  without  further 
modification.  Above  this  proportion  forced  draught 
is  necessary,  the  pressure  being  limited  to  that 
necessary  to  overcome  the  resistance  of  the  fuel 
bed,  l  hereby  avoiding  the  passage  of  ash  into  the 
flues.  Under  such  conditions  coke  breeze  alone  has 
been  successfully  used.  The  best  results  were  ob- 
tained with  a  mixture  of  80%  of  coke  breeze  with 
20%  of  nut  coal,  when  a  boiler  efficiency  of  80% 
was  attained.  To  secure  the  high  temperature  on 
the  hearth  required  for  the  ignition  of  the  breeze 
a  long  low  furnace  arch  is  necessary.— H.  J.  H. 

Coke  ovens;  By-product and  town's  gas  supply. 

E.  Rees.  Wales  and  Monmouth  blst.  Inst, 
of  Gas  Bng.,  May  29,  1918.  Gas  J.,  1918,  142, 
427—429. 

The  use  of  coke-oven  gas  for  town  supply  where 
possible  is  advocated  on  national  and  local  grounds. 
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By  taking  such  supplies  in  bulk  a  local  gas  under- 
taking can  meet  increased  demands  with  but  small 
outlay  of  capital.  Where  the  ovens  are  fitted  with 
duplex  mains  it  is  preferable  to  take  the  richer 
portion  of  the  coke-oven  gas  only.  Otherwise  it  is 
advocated  that  the  gas  should  be  taken  unstripped 
from  a  point  just  before  the  benzol  scrubbers.  The 
principal  objection  to  coke-oven  gas  is  the  high 
nitrogen  content,  but,  even  with  this,  the  newer 
requirements  in  respect  of  calorific  value  can  be 
met— H.  J.  H. 


Effluents  from  ammonia-recovery  plant  of  coke 
ovens.  M.  Marsson  and  R.  Weldert.  Mitt.  Kgl. 
Landesanstalt  f.  Wasserhvg.,  1917,  237—284.  J. 
Gasbeleucht.,  1918,  61,  200. 
There  are  three  effluents  to  consider,  that  from  the 
stills,  the  liquid  condensed  from  the  gases  leaving 
the  saturator,  and  the  effluent  from  the  Claus  sul- 
phur-recovery kilns,  of  which  the  first  is  by  far  the 
most  important.  It  amounts  to  40  to  00  litres  per 
ton  of  coal  in  direct  processes  and  200  to  450  litres 
]>er  ton  in  indirect  processes.  In  experiments  on 
the  disposal  of  still  effluents  from  gas  works  made 
in  Berlin  during  the  period  1907 — 1910,  it  was  found 
i  hat  the  bulk  of  the  suspended  matter  could  be 
separated  by  settling  for  1  hour  and  97—99% 
after  24  hours.  This  left  the  dissolved  matter 
unchanged.  The  yellow  colour  of  the  effluent 
darkened  with  time  according  to  the  intensity  of 
the  light  and  the  alkalinity  of  the  effluent.  Treat- 
ment with  flue  gases  was  effective  in  precipitating 
dissolved  lime.  Attempts  to  remove  other  injurious  j 
constituents  by  chemical  precipitants  had  no  prac- 
tical success.  Filtration  through  lignite  cinders 
produced  an  effluent  which  was  non-poisonous  to 
fish  life.  When  applied  to  a  road  the  effluent  from 
stills  had  some  beneficial  effect  in  suppressing  dust. 

— H.  J.  H. 


[Gas]  purification;  Notes  on  oxide  .     H.  Tin- 
dale.     Gas  J.,  1918.  142,  554—555. 

Laboratory  tests  showed  that  the  "  oxides  "  avail- 
able at  Sydney,  N.S.W.,  contain  varying  amounts 
of  iron  oxide  in  a  form  unsuitable  for  the  purifica- 
tion of  coal  gas,  since  the  reaction  with  hydrogen 
sulphide  is  slow,  and  the  products  of  subsequent 
revivification  include  an  appreciable  amount  of 
sulphur  permanently  combined  with  the  oxide. 
Revivification  is  also  slow.  and.  when  effected  in 
situ,  requires  an  excess  of  oxygen — necessity  rim: 
the  admission  of  air,  and  consequently  increasing 
the  proportion  of  nitrogen  in  the  gas.  For  efficient 
sulphiding  of  the  oxide  a  temperature  of  not  less 
than  80°  F.  (about  27°  C.)  is  required:  but,  owing 
to  the  slow  reaction,  Ibis  temperature  is  not  main- 
tained by  the  heat  of  formation  of  iron  sulphide, 
and  in  practice  is  supplemented  by  the  heat  of 
formation  of  ammonium  salts.  The  latter  reduce 
the  purifying  efficiency  of  the  oxide  and  also  cause 
excessive  back  pressure  in  the  purifying  svstein. 

— W.  E.  F.  P. 

Gasoline;  Determination  of   unsaturated  hydrocar- 
bons in  .     E.  W.  Dean  and  H.  H.  Hill.    U.S. 

Bureau  of  Mines,  Tech.  Paper  1S1.  22  pages. 
The  proportion  of  unsaturated  hydrocarbons  in 
motor  fuels  appears  not  to  affect  the  commercial 
value,  but  its  determination  is  often  useful  as  a 
means  of  determining  the  source  and  method  of 
production  of  a  given  sample.  Tests  made  by  the 
authors  show  that  the  best  methods  are  the  deter- 
mination of  the  iodine  value,  and  absorption  by 
strong  sulphuric  acid.  Although  the  chemical 
mechanism  of  these  two  reactions  is  different,  yet, 
in  the  case  of  cracked  gasolines,  the  ratio  of  iodine 
value  to  percentage  acid  absorption    lies    between 


fairly  close  limits.  The  average  figure  is  6-5,  and 
most  of  the  values  fall  between  the  limits  of  6  and 
7.  The  authors  found  the  Hanus  iodine  method 
very  satisfactory  and  accurate  when  the  necessary 
precautions  were  observed.  For  such  volatile 
liquids  as  gasoline  it  is  necessary  to  deliver  the 
sample  below  the  surface  of  the  chloroform  or 
carbon  tetrachloride  by  means  of  a  capillary 
pipette.  The  sulphuric  acid  absorption  method  is 
rapid,  reliable,  and  of  fair  accuracy,  and  is  highly 
recommended  as  satisfactory  for  general  use.  The 
sample  is  run  into  a  clean,  dry,  0-inch  Babeock 
cream  bottle,  cooled  for  a  minute  or  two  in  ice- 
water,  and  then  200%  by  vol.  of  concentrated  sul- 
phuric acid  is  poured  in,  down  the  side  of  the 
bottle.  This  is  then  closed  by  a  rubber  stopper  and 
the  contents  shaken,  first  slowly,  then  vigorously 
with  a  rotary  motion  for  several  minutes.  Sul- 
phuric acid  is  now  added  until  the  surface  of  the 
liquid  is  about  level  with  the  upper  graduation 
mark,  and  the  mixture  allowed  to  stand  over- 
night. A  more  speedy  separation  is  obtained  by 
revolving  the  stoppered  bottle  at  once  in  a  centri- 
fuge for  two  or  three  minutes  at  a  speed  of  500  to 
1000  r.p.m.  Sufficient  acid  is  then  added  to  bring 
the  level  up  to  the  lower  graduation  mark,  and 
the  contents  are  again  centrifuged  to  complete  the 
separation.  More  acid  is  added,  and  the  residual 
volume  of  gasoline  is  read.  The  results  have  a 
possible  error  of  1  to  2%.  Under  the  conditions 
of  test,  aromatic  hydrocarbons  are  substantially 
unaffected.  The  "  acid  heat  test  "  (determination 
of  Maumene  numbers)  proved  unreliable,  especially 
for  highly  unsaturated  mixtures.  The  bromine 
absorption  method  proved  less  satisfactory  than  the 
iodine  method,  although  giving  approximately 
equivalent  results.  There  was  more  difficulty  in 
obtaining  concordant  duplicate  results,  more  time 
was  required,  and  there  appeared  to  be  no  com- 
pensating advantages. — T.  St. 

Emulsions;  Water-in-[hydrocarbon~i  oil .    A.  U. 

M.   Schlaepfer.        Chem.  Soc.  Trans.,  191S,  113, 
522—526. 

Pickering  (this  J.,  190S,  SS)  showed  that  it  is 
possible  to  prepare  emulsions  of  hydrocarbon  oils 
in  water  by  means  of  precipitates  which  are  in- 
soluble in  both  liquids  and  are  moistened  more  by 
water  than  by  oil.  To  ascertain  if  solid  particles 
which  are  more  readily  wetted  by  oils  than  by 
water  would  bring  about  the  emulsification  of 
water  in  oils,  experiments  were  made  with  Ameri- 
can carbon  black  (gas  black,  soot),  thoroughly 
extracted  with  hot  benzene,  and  such  emulsions 
have  been  prepared.  The  emulsion  obtained  with 
30  e.c.  of  water,  70  c.c.  of  kerosene,  and  1  grm.  of 
carbon  was  found  to  mix  freely  with  kerosene  but 
not  with  water.  Under  the  microscope  it  was  seen 
that  the  droplets  of  water  were  covered  with  a 
dark-brown  skin  of  adsorbed  particles  of  carbon: 
those  particles  which  were  not  adsorbed  formed 
aggregates  in  the  kerosene  phase.  The  emulsion 
was  liquid  and  excess  of  kerosene  separated  after 
standing  for  one  day,  leaving  a  viscid  emulsion 
which  was  stable.  An  emulsion  made  with  70  c.c. 
of  water,  30  c.c.  of  kerosene,  and  lgrm.  of  carbon 
also  mixed  freely  with  kerosene  but  not  with 
water:  this  emulsion  would  not  flow  out  of  an 
inverted  test-tube,  and  was  stable  for  over  a  week. 
The  order  in  which  the  ingredients  are  added 
makes  no  difference  to  the  final  result.  The  visco- 
sity of  these  emulsions  rises  as  the  proportion  of 
water  is  increased;  when  prepared  by  Pickering's 
method  by  alternately  filling  and  emptying  a  garden 
syringe,  the  viscosity  of  the  mixture  rises  as  the 
number  of  strokes  of  the  syringe,  indicating  the 
degree  of  mixing,  is  increased.  In  no  case  was 
it  found  possible  to  prepare  an  emulsion  of  oil  in 
water  by  the  use  of  carbon.    "  Carron  oil,"  which 
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is  prepared  with  lime  water  and  Unseed  or  rape 
oil,  Is  another  example  of  water-in-oll  emulsions, 
whereas  embrocations  are  of  the  oil-ln-wnter  type. 

—J.  F.  B. 

ArH/loUtl  asphalt*;  Ohemioal  composition  of . 

.1.  Marcusson.    Z.  angew.  Ohem.,  1918,  31,  113— 

116,  119—128. 
Tnt  most    Important  artificial  asphalts  are  eom- 
posed  of  petroleum  residues,  lignite  pitch,  fat  pitch, 

ami  real  tar  and  coal  tar  pitch,  and  these  may  lie 
differentiated  by  Hie  methods  devised  for  natural 
asphalts  (this.!..  1816,1099).  Petroleum  residues: 
— The  residues  from  tin-  distillation  of  petroleum 
with  superheated  steam  resemble  natural  asphalts 
most  closely  both  in  composition  and  applicability. 
Whilst  natural  asphalts  frequently  show  a  rela- 
tively high  proportion  of  mineral  constituents 
iri/.  Trinidad  asphalt,  ;!.'!  to  55%),  i>etroleuin 
asphalts  usually  contain  less  than  1%.  Free 
asphaltogenlc  acids  are  not  present  In  petroleum 
asphalts,  since  they  have  been  converted  by  the 
heat  into  anhydrides.  For  this  reason  the  acid 
value  of  petroleum  asphalts  Is  low  (e.g.  less  than 
1  as  against  2\S  to  15-4  for  natural  asphalts'). 
Samples  of  petroleum  asphalt  of  various  origin  con- 
tained from  2-7  to  3-4%  of  asphaltogenlc  anhydrides, 
whilst  the  saponification  value  was  usually  about  10, 
as  compared  with  29  to  3(S  in  the  case  of  natural 
asphalts.  The  proportion  and  character  of  the  oily 
constituents  depends  upon  the  extent  to  which  the 
distillation  was  carried,  but  even  hard,  friable 
petroleum  residues  invariably  contain  a  consider- 
able proportion  of  oil.  For  example,  a  hard  sample 
of  Calit'orniau  origin  contained  48%,  whilst  soft 
petroleum  asphalts  contained  over  80%  of  oil.  This 
oil  resembles  heavj  cylinder  oils  in  its  composition 

and   behaviour,   has  B   similar   iodine   value    {about 


Petroleum  asphalt  from  acid  resins:—  On  diluting 
the  sulphuric  acid  which  has  been  used  tor  refining 
petroleum  products  a  resinous  oily  mass  separates, 
which  was  first  used  as  an  asphalt  substitute  by 
Jenny  (Ger.  Pat.  :tr.T7 :  DIngler's  Polyt  .r..  233,  285). 
a  sample  of  a  product   purified  by  washing  and 

neutralisation  with  lime  Contained  15%  of  sub- 
stances,   mainly   calcium   compounds,   insoluble  In 

benzene.  The  soluble  constituents,  which  resemble 
soft  asphalt,  had  a  saponification  value  of  18,  and 
yielded  7%  of  solid  black  acids  which  were  nearly 
insoluble  in  petroleum  spirit.  The  unsaponifiable 
matter  was  i7:t",',,  asphaltic  substances  Insoluble  in 
petroleum  spirit.  8-7%,  and  petroleum  resins  and 
oil,  52%.  The  oil  in  acid  resin  asphalts  is  of  the 
type  of  machine  oils,  and  is  free  from  paraffin  wax. 
These  artificial  asphalts  are  characterised  by  the 
presence  of  sulphonated  addition  compounds,  which 
may  be  separated  by  treating  the  bitumen  with 
petroleum  spirit.  The  insoluble  portion  is  not  de- 
composed by  boiling  with  potassium  hydroxide  solu- 
tion, but  when  boiled  with  dilute  hydrochloric  acid 
is  decomposed  witli  liberation  of  the  sulphuric  acid. 
Acid  asphalts  are  mainly  used  in  the  varnish  in- 
dustry: owing  to  their  slight  elasticity  they  are 
much  less  suited  for  building  purposes.  Lignite  tar 
pitch  :— The  crude  tar  obtained  in  the  dry  distilla- 
tion of  lignite  is  not  used  directly  in  the  asphalt 
industry.  It  contains  relatively  little  asphaltic 
substances,  and  consists  in  the  main  of  paraffin  wax 
and  oil,  which  must  be  separated  by  a  second  dis- 
tillation. Frequently  the  distillation  is  carried  only 
far  enough  to  obtain  the  softer  "  goudron."  Another 
lignite  product  consists  of  the  acid  resin  pitch,  and 
is  obtained  by  distilling  the  acid  resins  formed 
during  the  purification  of  the  oils  and  paraffin  wax 
with  sulphuric  acid.  Typical  samples  of  these  pro- 
ducts had  the  following  characters  :  — 
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18),  and  contains  as  a  characteristic  constituent  a 
considerable  amount  of  a  high-melting  paraffin  wax, 

whereas  the  oil  from  natural  asphalts  contains  only 
a  small  amount  (usually  less  than  1%).  The  quan- 
tity of  oil  in  natural  asphalts  is  much  less  than  in 
the  case  of  petroleum  asphalts,  and  after  removal 
of  resinous  substances  and  unsaturated  hydro- 
carbons by  treatment  with  sulphuric  acid,  is  fluid, 
whereas  the  oil  from  petroleum  asphalts  remains 
semi-solid  after  such  treatment.  The  following 
table  shows  the  comparative  composition  of  typical 
natural  and   petroleum   asphalts: 


The  phenols  of  lignite  tar  pitch,  unlike  those  of 
lignite  tar  oils,  are  partially  insoluble  in  petroleum 
'Spirit,  and  this  characteristic  affords  a  means  of 
distinguishing  between  lignite  pitch  asphalt  and 
natural  asphalt.  Fat-distillation  residues  : — These 
are  characterised  by  the  presence  of  fatty  com 
pounds.  They  may  contain  variable  proportions  of 
free  fatty  acids,  hydroxy-fal  l.v  acids,  lactones, 
hydrocarbon  compounds,  asphaltic  compounds, 
ketones,  traces  of  neutral  fat,  sulphur  compounds, 
and  copper  soaps.  Coal  tar  and  coal  tar  pitch  are 
composed  of  insoluble  carbonaceous  substances   (a 
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mixture  of  carbon  with  coal  dust  or  coal-like  resins) 
and  of  soluble  tar  bitumen,  which  contains,  In 
addition  to  phenols,  bases,  and  hydrocarbons,  three 
distinct  tar  resins,  respectively  soluble  in  benzene, 
chloroform,  and  pyridine.  These  resins  are  aro- 
matic compounds  of  high  molecular  weight.  The 
resin  soluble  in  benzene  absorbs  oxygen  from  the 
air,  and  is  transformed  into  the  other  two  resins. 
On  this  property  mainly  depend  the  drying  power 
and  resiniflcation  capacity  of  coal  tar.  (See  also 
this  J.,  1911,  480;  1013,  Gift;  1914,  739.)— C.  A.  M. 

Analysis  of  spent  o-ride.       Hottenroth  and  others. 
See  VII. 

Corrosion    of    oas-    and     water-pipes.      Medinger. 
See  X. 


Determination  of  albuminoid  ammonia  in  liquids 
containing  gas  liquor.    Stephenson.    See  XIXb. 

Gas  analysis    villi    very  small  quantities.       Ham- 
burger snd  Koopman.     See  XXIII. 

Patents. 

Firing-chumln  r  fur  pondered  fuel.  W.  D.  Wood. 
New  York,  Assignor  to  Fuel  Savings  Co.,  Allen- 
town,  Pa.  U.S.  Pat.  1,2G0,U8S.  Mav  14.  101S.  Date 
of  appl.,  Mar.  23,  1914. 

The  fire-box  of  the  furnace  has  a  depressed 
auxiliary  chamber  the  sides  of  which  slope  down- 
wards and  inwards  to  the  bottom,  the  latter  being 
inclined  and  having  an  opening  at  the  lower  end  for 
removing  slag  and  other  accumulations.  Over- 
heating at  the  junction  of  the  "  mud  ring  "  and  side 
walls  of  the  fire-box  is  prevented  by  means  of  an 
air  space  between  the  part  in  question  and  the  re- 
fractory lining  of  the  auxiliary  chamber,  a  per- 
forated plate  being  provided  below  the  air  space. 

— W.  E.  F.  I'. 

Coal;     Apparatus     for     burning    pulverised    . 

V.  Z.  Caracristi,  Bronxville,  and  J.  E.  Muhlfeld, 
Scarsdale,  N.Y.  U.S.  Pat.  1,205,172,  May  7,  1918. 
Date  of  appl.,  Sept.  1,  1910. 
Pulverised  fuel  is  supplied  tangentially  to  a  hori- 
zontal cylindrical  mixing  chamber  so  as  to  pass 
through  it  in  a  helical  path,  and  air  for  combustion 
is  also  supplied.  The  burning  mixture  emerging 
from  the  cylinder  meets  a  rising  column  of  air 
which  has  been  supplied  through  a  horizontal 
chamber  below  the  mixing  chamber,  having  its  out- 
let end  curved  upwards  in  front  of  the  mixing 
chamber  so  as  to  form  a  combustion  chamber.  Com- 
bustion is  completed  in  this  chamber  by  means  of 
the  additional  supply  of  air. — W.  F.  F. 


Gas;  Manufacture  of  in  vertical  retorts.  H.  J. 

Toogood,  and  R.  Dempster  and  Sons,  Ltd.,  Elland 
Eng.  Pat.  110,S31,  Oct.  27,  1917.  (Appl.  No.  15,002 
of  1917.) 

is  a  vertical  gas  retort,  in  which  steam  is  injected 
into  the  lower  part,  the  steam  is  superheated  by  the 
surplus  heat  in  the  setting.  Producer  gas  flues  and 
waste  gas  or  carbon  dioxide  flues  are  arranged 
vertically  in  the  wall  of  the  retort  close  to  the 
vertical  conduit  in  the  wall  through  which  the 
steam  passes  to  the  bottom  of  the  retort  The 
steam  is  injected  through  a  small  pipe  in  the  top 
of  the  conduit,  and  induces  a  flow  of  producer  gas 
and  waste  gas  through  small  valved  pipes  openin" 
close  to  the  steam  outlet,  and  connected  to  the  re- 
spective flues.— W.  F.  F. 


Retorts,  coke  ovens,  and  the  like;  Construction  of 

.    R.  W.  Easton,  London.    Eng.  Pat.  116,873, 

Mar.  14,  1918.     (Appl.  No.  4525  of  191S.) 

A  horizontal  retort,  coke  oven,  or  the  like  for  the 
continuous  distillation  of  coal,  shale,  peat,  or  other 
carbonaceous  or  nitrogenous  substance,  consists  of 
a  casing  of  metal,  fireclay,  or  firebrick,  or  part  metal 
and  part  fireclay  or  firebrick,  built  into  a  suitable 
furnace  setting.  Two  or  more  intermeshing  helical 
screws  constructed  as  described  in  Eng.  Pat.  109.003 
are  arranged  within  the  casing  and  rotated  by  gear- 
ing at  one  or  both  ends.  The  material  is  fed  from 
a  hopper  at  one  end  and  discharged  from  a  hopper 
at  the  other  end.  and  gases  are  drawn  off  from  ,i 
pipe  at  the  top  at  the  middle  of  the  retort.  In  a 
modification  the  screws  are  mounted  in  a  second 
casing  at  the  entrance  to  the  retort,  the  casing  and 
operating  gearing  being  outside  the  furnace  setting. 

— W.  F.  F. 

Water-gas;  Apparatus  for  the  production  of  . 

Soc.  d'Exploit.  des  Appareils  Rateau,  Paris.  Eng. 
Pat.  112,942,  Jan.  19,  1918.  (Appl.  No.  1114  of 
1918.)    Under  Int.  Conv.,  Jan.  24,  1917. 

In  apparatus  for  producing  water-gas,  of  the  type 
in  which  the  fuel  in  the  generator  is  submitted 
alternately  to  blasts  of  air  and  steam,  the  air  is 
injected  by  a  fan  operated  by  a  steam  turbine. 
The  exhaust  steam  from  the  turbine  passes  to  a 
steam  a'ccumulator  so  that  it  may  be  used  for  the 
steam  blast  when  the  turbine  and  fan  are  stopped. 
An  auxiliary  pipe  for  the  direct  supply  of  steam 
from  the  boiler  may  also  be  provided. — W.  F.  F. 


Cotil  gas;   Manufacture  of  .    Goodall,  Clayton, 

and    Co..  Ltd.,  and   T.  Settle,  Leeds.    Eng.  Pat. 
115,997,  Sept.  7,  1917.     (Appl.  No.  12,834  of  1917.) 

A  series  of  vertical  retorts  is  connected  through 
valves  at  the  bottom  to  a  common  highly  heated 
horizontal  passage,  and  through  valves  at  the  top 
to  a  common  hydraulic  main.  When  the  fuel  in 
the  first  retort  is  highly  incandescent,  superheated 
steam  is  admitted  to  the  top  and  passes  down 
through  the  retort  to  the  passage  below.  The 
resulting  water-gas  passes  upwards  through  the 
second  retort  which  is  at  a  distillation  temperature, 
so  that  the  distillation  products  are  diluted  and  a 
large  volume  of  gas  of  high  calorific  power  is 
obtained.  The  process  is  then  repeated  with  the 
second  and  third  retorts  and  so  on. — W.  F.  F. 

Gaseous    fuel;    Process    of     manufacturing     ■ . 

J.  R.  Rose,  Edgeworth,   Pa.,   U.S.A.     Eng.   Pat. 
116,400,  Aug.  3,  1917.     (Appl.  No.  11,238  of  1917.) 

See  U.S.  Pat.  1,252,033  of  1918;  this  J..  1918,  144  a. 
Hydrogen  may  be  added  to  the  mixture  of  steam 
and  fluid  hydrocarbon,  and  the  final  mixture  is 
subjected  to  a  temperature  not  materially  lower 
than  1000°  F.  (S70°C.). 


Hydrocarbon  gas  and  method  of  producing  the 
same.  Hydrocarbon  gas  cartridge.  L.  Wolf, 
Assignor  to  The  Thermalene  Co.,  Chicago  Heights, 
111.  U.S.  Pats,  (a)  1,205,573  and  (b)  1,265,574, 
Mav  7,  1918.  Dates  of  appl.,  June  10  and  Sept.  13, 
1915. 

(a)  Acetylene  is  generated  from  a  carbide  and  the 
heat  evolved  is  used  to  gasify  a  hydrocarbon  oil. 
The  gases  are  mixed  and  then  purified  by  cooling. 

(b)  In  the  method  described  in  (a)  the  gas  is  pro- 
duced from  a  cartridge  composed  of  a  suitable  car- 
bide and  a  vehicle  carrving  the  oil  to  be  gasified. 

— W.  F.  F. 
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Valve*  /"»•  txmtrotting,  reversing,  ami  by-paaaing 
the  /ton'  of  inis  through  puriftera,  bondenaera,  «>"' 
the  like.  R.  Dempster  A  sons,  Ltd.,  J.  E. 
n..rsi;ill.  and  H.  r.miili.  Elland.  Bng.  Tat. 
116,936,  Jane  21,  l'.iiT.     i  Ai»pl.  No.  8914  of  1017.) 

Valvh  are  arranged  In  a  casing  ontslde  cadi  end 

of  (In-  purifier  In  such  a  manner  that  the  How  of  gas 

iii  tiif  purifier  may  be  From  top  to  bottom,  from 
bottom  to  top,  from  the  middle  to  top  and  bottom 
respectively,  or  from  both  top  and  bottom  to  the 
middle. 

Ammonia  or  its  suits;  Manufacture  of- [&;/  direct 

recovery  process],  v..  ore.  Caen,  France  Bng. 
Pat.  115,448,  .Mar.  7.  1917.  (Appl.  No.  3399  of 
1917.) 

In  a  process  for  direct,  total  recover?  (as  sulphate; 
of  ammonia  generated  by  carbonising  coal,  etc.,  the 

hot  gas  passes  through  a  condensing  column  which 
is  operated  under  Buch  conditions  that  the  whole  of 
the  free  ammonia  is  carried  forward  by  the  gas. 
The  condensed  aqueous  liquor  containing  ammonium 
salts  is  treated  with  lime  In  a  column  without  the 
circuit  traversed  by  the  gaseous  products  of  car- 
bonisation, and  the  gaseous  ammonia  set  free  is 
ret uined  to  the  Condensing  column  and  carried 
forward  by  the  gas.  After  leaving  the  condensing 
column  the  gas  passes  through  surface  condensers 
and  a  tar  separator,  and  thence  into  a  saturator 
to  recover  the  ammonia  as  sulphate. — W.  E.  F.  P. 

Tar  frutn  producer  gasi  t,  such  as  brown  coal 
producer  gas;  Process  and  plant  for  recovi 

in    (wo   portions   particularly   suitable  for 

tit  hydration.  Berlln-Anhaltlsche  Maschinenbau 
A.-G.     Cor.  Pat.  304,469,  Apr.  4,  1015. 

Hot  producer  gas  Is  passed  through  a  washer  tar- 
extractor,  followed  by  a  spraying  Can.  The  tar 
from  tic  extractor  la  heated  by  a    steam  coil  to 

about  70°  C.  until  homogeneous,  then  the  lower 
portion  is  allowed  to  cool   slowly  to  45° — 50°,  while 

the   temperature   of  the   upper   portion  is  main 

tained  at  70°,  whereby  the  heavy  tar  is  caused  to 
sink,  and  the  water  to  rise;  on  further  cooling 
less  than  5%  of  water  remains  in  (he  tar.  The 
tar  from  the  spraying  fans  is  similarly  dehydrated, 
but  being  lighter  than  water,  owiug  to  the  presence 
in  it  of  small  bubbles  of  gas,  the  tar  rises  to  the 
top  in  the  dehydrator.  The  gas  may  alternative!) 
l«'  expelled  from  the  light  tar  by  heating  it  under 
vacuum,  whereby  it  is  rendered  heavier  than  water. 
and  responds  to  treatment  in  the  dehydrator  in 
the  same  way  as  the  tar  from  the  extractor. 

Petroleum    hydrocarbons;    Art    of  cracking   . 

.1.  S.  OoBden  and  J.  \V.  Coast,  Jan.,  Tulsa,  OUla., 
Assignors  to  The  Process  Co.  U.S.  Pat.  1,201,-1"'. 
Apr.  2,  1918.  Date  of  appl.,  Dec.  26,  1910. 
Petroleum  hydrocarbons  are  cracked  and  vaporised 
and  the  vapours  confined  tit  a  pressure  gieater  than 
50  lb.  per  sq.  in.  Natural  gas,  heated  to  a  tempera- 
ture higher  than  that  of  the  confined  vapours,  is 
forced  Into  the  vapours,  and  a  relatively  cool  high 
boiling  hydrocarbon  liquid  is  forced  Into  the 
mixture.  The  vapours  are  then  led  into  a  con- 
denser to  obtain  a  substitute  for  gasoline.—  L.  A.  C. 


Petroleum;    Process   for  the   distillation  of  . 

C.  E.  Lepley,  Rayonne,  N.J.     U.S.  Pat.  1,201,410. 

Apr.  2.   VMS.     Dale  of  appl..  July  •">.  1916. 
Petroleum   is    distilled   until   gasoline  and   lighter 
products  have  lieen  driven  off  and  the  temperature 
is  then  raised  to  approximately  that  of  the  boiling 
point   of   kerosene.       A    stream    of    highly   heated 


petroleum  vapour  is  then  injected  under  pressure 
into  the  delivery  region  of  the  still.  When  the 
lighter  products  formed  at  this  stage  have  been 
driven  oil',  the  Contents  of  the  still  are  subjected  to 
a  temperature  suitable  for  the  distillation  of 
Kerosene  or  other  heavy  products.-   I-.  A.  C. 

[Petroleum}  distillation;  Process  of and  appara- 
tus therefor.     C.  I..  1'richard.  Port   Arthur.  Tex., 
Assignor  to  Gulf  Refining  Co..  Pittsburgh,  Pa. 
U.S.  Pat.  1,2154,436,  Apr.  30,   1918.     Tale  of  appl., 
June  28,  1910. 
A    eovnNiois    current    of   petroleum    oil    is   passed 
through  a  series  of  stills,  each  still  being  provided 
with   a    vapour  outlet  and   dephlegmating  column. 
The  oil.  as  it   is  fed  into  each  still,  passes  down  the 

corresponding  dephlegmating  column,   meeting  the 

ascending  vapours.  In  each  still  are  means  where- 
by the  oil  is  caused  to  How  in  a  tortuous  passage. 

— L.  A.  C. 

Mineral  oils;  Apparatus  for  refining  .    H.   D. 

Lorch,  Louisville,  Assignor  to  Lorch  Construction 

Co.,  Tulsa,  Okla.,  and  S.  Z.  Porch,  Louisville,  Ky. 

D.S.  Pat.  1,264,668,  Apr.  30,  1918.    Date  of  appl., 

Sept.  7,  1010.    Renewed  Nov.  24,  101  , . 

Mineral  oils   are    vaporised   and    the  vapours  led 

into  a  vapour  separator  comprising  a  casing  having 

Compartments  for  receiving  respectively  the  heavier 

and    lighter   fractions.     Each   compartment    has   a 

separate  outlet  pipe,  connected    with   a  condenser, 

and     means    are    provided    by    producing    varying 

degrees  of  vacuum  in  the  several  outlet  pipes,  to 

cause  separation  of  the  vapours. — I;.  A.  C. 

nils;  Method  of  treating  [with  liquid  aeitis]. 

.1.  Bogaerts,  Sutton,  Surrey.  Eng.  Pat.  116,765, 
June  25,  1017.  (Appl.  No.  9099  of  1917.) 
Crude  and  other  oils  are  treated  with  liquid  acids 
in  a  cylindrical  metallic  casing  which  is  caused  to 
relate  about  a  horizontal  axis  tit  right  angles  to 
the  axis  of  the  cylinder,  the  contents  thereby  lieing 
projected  from  one  end  to  the  other  of  the  casing. 

— L.  A.  C 

Bituminous    hinder    tint!    process    /or    malting    the 

same.       G.   A.   Henderson,    St.    Albans,    W.   Va. 

U.S.  Pat.  1,204,032,  May  7.  1918.     Date  of  appl., 

Feb.  15,  1910. 

The   bituminous    residue   of  petroleum   having   an 

asphaltlc  base  is  mixed  with  sulphur  and  heated  so 

that    the   sulphur  is  absorbed   and  the  greater  part 

of  the  oily  constituent  is  driven   off.     The  product 

contains  5—10%  of  sulphur.— W.  P.  F. 

Voke  ovens  [;  Doors  for  ].    R.  Peel  and  T.  F. 

Shevels,  New  Rranceneth  Colliery.  Durham. 
Eng.  Pat.  116,393,  July  18,  1917.  fAppl.  No. 
10,368  of  1917.) 

Coke  oren  floors.     \V.  Cunningham.  Moresby.     Eng. 
Pat.  110,478,  Feb.  23, 1918.    (Appl.  No.  3258  of  1918.) 


Drains  for  hydraulic  mains  used  in  coal  fins  manu- 
facture.  R.  Dempster  &  Sons,  Ltd.,  and  R.  M. 
Brooke,  Elland.  Eng.  Pat.  HO.OOS,  Apr.  10,  1918. 
(Appl.  No.  0422  of  1918.) 


Cus  purifiers;  Purifier  grids  and   means   for  sup- 
porting same    in    .     J.  A.   Spencer.   Southall. 

Eng.    Pat.    116,443,    October    22,    1917.        fAppl. 
No.  15,207  of  1917.1 
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Furl.  E.  R.  Sutcliffe,  Leigh,  Assignor  to  Pure  Coal 
Briquettes,  Ltd.,  Cardiff.  U.S.  Pat.  1,261,045, 
Apr.  2,  191S.    Date  of  appl.,  Mar.  27,  1915. 

See  Eng.  Pat.  5018  of  1915;  this  J.,  1916,  S26. 

Gas  washer-scrubber.  J.  A.  P.  Crisfield,  Assignor 
to  the  United  Gas  Improvement  Co.,  Philadelphia, 
Pa.  U.S.  Pat.  1,261,106,  Apr.  2,  1918.  Date  of 
appl.,  Sept.  29,  1916. 

See  Eng.  Pat.  113,937  of  1917;  this  J.,  191S,  233  A. 


Cracking   heavy  oils;    Process  and   apparatus  for 

.    U.  S.  Jenkins,  Chicago,  U.S.A.    Eng.  Pat. 

116,119,  May  17,  1917.     (Appl.  No.  7079  of  1917.) 

See  U.S.  Pat.  1,226,526  of  1917;  this  J.,  1917,  704. 


Gas-dryer.     U.S.  Pat.  1,264,263.     See  I. 


Process  for  increasing  the  decolorising  power  of 
bleaching  earth  [fullers'  earth].  Ger.  Pat. 
305,896.     See  I. 


Dust  catcher  for  cleaning  gases.    Ger.  Pat.  302,973. 
See  I. 


Process    of    separating    gases    or    vapours    from 
gaseous    mixtures.    Ger.   Pat.    304,603.    See  I. 


Manufacture  of  carbon  or  lampblack  [from  natural 
gas].    U.S.  Pat.  1,204,796.     See  XIII. 


Apparatus  for  analysing  gas.     Eng.    Pats.    103,S12 
and  104,160.     See  XXIII. 


Gas  calorimeters.    Eng.    Pat.  115,915.     See  XXIII. 


IIb.-DESTRUCTIVE  DISTILLATION  ; 
HEATING  ;  LIGHTING. 

Patents. 

Xhale  [and  coal];  Process  for  obtaining  a  distillate 

from free  from  sulphur.     G.  E.  Heyl.  London. 

Eng.  Pat.  115,867,  Oct.  11,  1917.  (Appl.  No.  50S1 
of  1917.) 
Two  or  more  rotary  drums  are  connected  in  series 
by  a  hollow  shaft,  each  drum  being  surrounded  by 
a  hood  into  which  hot  gases  are  passed.  The  first 
drum  is  charged  with  shale  or  coal  to  which  has 
been  added  10  to  20%  of  coal-tar  or  other  mineral 
oil  in  order  that  the  distillation  may  be  carried  out 
at  a  lower  temperature.  A  certain  amount  of  scrap 
metal  may  also  be  added.  The  remaining  drums 
contain  scrap  metal  such  as  borings,  turnings,  and 
the  like.  The  vapours  generated  in  the  first  drum 
pass  through  a  dust  separator  into  the  hollow  shaft, 
and  out  through  holes  into  the  next  drum  in  which 
they  come  in  contact  with  the  scrap  metal  which  is 
heated  to  a  temperature  sufficiently  high  to 
promote  the  formation  of  metallic  sulphides. 
Attrition  of  the  metallic  particles  causes  removal 
of  the  sulphide  and  exposure  of  fresh  surfaces  of 
metal.  The  vapours  are  removed  from  the  appara- 
tus by  means  of  a  vacuum  pump,  purified,  and 
condensed. — L.  A.  C. 


Pyroligneous    acid;     Method     of     distilling    . 

H.    O.    V.    Bergstrom,     Stockholm.      U.S.    Pat. 
1,201,344,  Apr.  2,  1918.  Date  of  appl.,  June  19,  1917. 

Wood  spirit  is  separated  from  pyroligneous  acid  in 
;:  column  apparatus  and  the  acid  passed  through  a 
column  into  a  boiler,  in  which  it  is  distilled  under 
|  pressure.  The  vapours  are  led  back  through  the 
column  under  pressure  in  an  opposite  direction  to 
that  of  the  acid,  and  then  into  an  alkaline  absorbent 
(lime;.  Unabsorbed  vapours  are  led  through  the 
heating  coil  of  a  second  boiler  for  pyroligneous  acid, 
thus  effecting  a  transfer  of  heat  from  the  vapours 
to  the  acid. — L.  A.  C. 


[Electric]  lamp;  Metallic-filament and  process 

of  making  it.  H.  J.  Jaeger,  Weehawken,  N.J. 
U.S.  Pat.  1,205,204,  May  7,  1918.  •  Date  of  appl.. 
July  27,  1917. 

A  "  concentrated  "  metallic  filament  is  coated  with 
a  chloride  of  a  metal  of-  the  chromium  group  (e.g. 
uranium),  and  the  lamp  is  filled  with  an  inert  gas, 
exhausted,  and  sealed.  The  filament  is  then  heated 
so  that  the  chloride  is  decomposed  and  uranium 
deposited  on  the  filament. — W.  F.  P. 

Construction  of  retorts,  coke  ovens,  and  the  like. 
Eng.  Pat.  116,870.     See  IIa. 


IH.-TAR   AND   TAR  PRODUCTS. 

Chemical  composition  of  artificial  asphalts.     Mar- 
cusson.    See  IIa. 

Patents. 

Naphthalene  salts  and  similar  substances;  Appara- 
tus for  the  extraction  of from  the  distillates 

Of  coal  tar  distillation.  Brotherton  &  Co.,  Ltd.. 
J.  Porteous,  and  E.  D.  Whitelock,  Leeds.  Eng. 
Pat.  115.900,  May  24,  1917.  (Appl.  No.  7485  of 
1917.) 

Each  of  a  series  of  horizontal  cylindrical  vessels  is 
provided  with  a  steel  inner  tube  in  which  is  a 
iota  ting  shaft  fitted  with' a  worm  conveyor.  The 
inner  tubes  are  connected  alternately  at  opposite 
ends  of  the  apparatus  by  bends  fitted  with  inspec- 
tion doors:  the  outer  vessels  are  similarly  connected 
by  vertical  pipes.  The  tar  oil  is  pumped  into  the 
top  inner  tube,  passes  down  the  series,  and  is  cooled 
by  ammonia  or  other  refrigerant  flowing  through 
the  annular  spaces,  preferably  from  the  lower  end. 
Naphthalene  and  other  solids  which  separate  are 
prevented  from  adhering  to  the  walls  of  the  tubes 
by  the  rotating  worms,  and  are  carried  forward  by 
the  oil.  being  subsequently  separated  in  presses.  In 
the  event  of  any  cylinder  being  choked,  it  may  be 
cut  out  by  removing  a  connecting  bend,  the  remain- 
ing sections  being  temporarily  connected. — L.  A.  C. 

Phthalic  anhydride;  Making .    T.  D.  Greenley. 

Glen  Ridge,  N.J.,  Assignor  to  Ellis-Foster  Co. 
U.S.  Pat  1,261,022,  Apr.  2,  191S.  Date  of  appl., 
Mar.  13,  1917. 

Naphthalene  is  heated  with  an  insufficient  quantity 
of  fuming  sulphuric  acid  to  250°  C.  in  the  presence 
of  a  catalyst,  e.g.,  mercury  sulphate.  Two 
additional  quantities  of  fuming  sulphuric  acid  are 
added,  the  temperature  being  again  raised  to 
250°  C.  after  each  addition,  and  then  finally  to 
300°  C.  to  expel  the  phthalic  anhydride  from  the 
reaction  mass. — L.  A.  C. 
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m  and  ill""!  for  recovering  tar  from  producer 
gates,  tuch  at  i>n>u  «  emit  producer  gates,  in  two 
portion t,  particularly  suitable  for  deh vdrat ion. 
Oer.  Pat.  804,450.    See  Ha. 


Manufacture  uf  retina,    r.s. 

XIII. 
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IV.-  COLOURING   MATTERS   AND   DYES. 


pure  water  to  shades  ot  rose  and  orange  pink,  but 

the  colour  fades  on  exposure.  In  the  case  of  on- 
prepared  wool,  after-treatment  with  sodium  "  hypo- 
si  Iphlde  "  Axes  the  dye.  The  addition  of  sodium 
"  hyposulphlde  "  to  the  water  In  which  the  sorghum 
is  boiling  gives  a  browner  shade  which  appears  to 
be  fast  to  light.  Willi  zinc  nitrate  and  tartaric 
acid  as  using  agents,  very  bright  dark  orange  to 
lose  pink  shades  are  produced  on  silk  and  are 
apparently  fast.  The  collection  of  the  pigment  does 
not  interfere  with  the  ordinary  utilisation  of  the 
sorghum.— J.  P.  B. 


derived  from  sulphasonc.  .1  contribution  to 
Olaase's  new  theory  o)  the  indigo  chromophobe. 
\v.  Heraog.    Ber.,  r.n\  si.  516    521. 

BuwBtxan    condenses    with    a-lsatinanUlde    and 

thlonaphthenequinone-anilide  to  form  vat  dyes  of 
the  indlgoid  type,  without,  however,  any  great 
affinity  tor  fibres.  These  do  not  contain  the 
Usually-accepted  indigo  eh roiuophore  -c'lii  (.'CO-, 
but  their  tinctorial  properties  can  be  ascribed  to 
the  presence  in  them  of  Claasz's  indigo  chromo- 
phores  (this  J..  1910,  1150).  The  dyes  are  repre 
d  therefore  by  the  formulae, 

aAooh 


k 


y\ 


Sl  I 


/?VS 

NH 


(or  8) 

• '  mdcnsatlon    with    /3-isatinanilide    yields    a    com- 

pound   which   is    devoid    of    tinctorial    properties, 

being    related    to    the   above    as    indirubin    is    to 

•tin.    (See  further  J.  ahem.  Boe.,  mis.  i,  310.) 

— J.  c.  \v. 

Anthooyanint  and  anthocyanidint;  Production  of 
— .  ill.  A.H.Everest.  Proa  Boy.  Soc.,  1018, 
B  90.  251—265.  (See  also  this  .!.,  1014,  1199.) 
1'kom  i  lie  petals  of  a  purple-black  viola  the  author 
has  isolated  an  anlhocyau  pigment,  which  he  has 
shown  to  be  a  delpblnldln  glucoside,  identical  with 
the  violaniu  obtained  by  Willstatter  and  Weil  from 
Hie  blue-black  pansy  (see  this  J.,  191G,  1213).  The 
yellow  sap-pigment  from  the  same  viola  petals  con- 
tains a  myricetin  glucoside  and  another  yellow  sap- 
pigment  Which  does  not  give  a  green  coloration 
with  dilute  alkalis.  The  so-called  alum  reaction 
described  by  WUlst&tter  and  his  collaborators  is 
shown  to  be  due  to  the  presence  of  iron  as  an  im- 
purity in  the  alum,  no  colour  being  obtained  with 
the  pure  reagent. — W.  G. 

Sorghum;  Utilisation  of  the  red  dye  obtained  from 

the  leaf  shen i ha  and  stalks  of  certain  speoh It  "t 

.    G.  C.  Dudgeon     Agric.  .1.  of  Egypt,  1017,  7. 

150—153.     Bull.  AgriC.  Intel!.,  191K.  9,  500. 

Tire  red  pigment  developed  at  maturity  in  parts  ot 
the  leaves  and  stems  of  certain  varlel  tes  ot  sorghum 
(e.g.,  8.  technicum)  is  used  in  Africa  for  dyeing  goat 
leather  and  staining  grasses  used  In  basket  making. 
Tile  red  pigmentation  has  been  observed  in  varii  lies 

of  broom  sorghum,  and  even  in  8.  vulgare  in  the 

form  of  red  spots.  The  origin  of  the  colouring 
matter  is  still  unknown:  it  contains  two  pigments  : 
one  brick-red  to  orange-red  in  shade  which  Is  ex- 
tiaeled  by  boiling  water,  the  other  crimson  or 
purplish-red,  extracted  by  boiling  the  residue  with 
sodium  bicarbonate.  An  infusion  of  the  pigment  in 
water  containing  a  little  BOdium  carbonate  dyes 
tanned  leather  to  shades  ranging  from  red  to 
brown,  and  unprepared  wool  brown.  Wool  pre- 
viously boiled  with  alum  is  dyed  by  an  infusion  In 


Idsorption  compounds  [of  d ties~\.    Haller.    See  VI.* 


Patents. 

Sulphur    di/cstuffs;    Process    for    manufacture    of 

yellow  .    Parbenfabr.  vorm.    P.    Bayer  uud 

Co.  Ger.  Pat.  302,792,  Aug.  22,  191(1.  Addition  to 
Ger.  Pals.  292.14S,  293,187,  and  293,558  (this  J.. 
1016,  832,  922,  105C). 

Instead  of  the  simple  diamines  of  the  diphenyl 
series  methylated  in  the  nucleus,  or  their  previously 
specified  derivatives,  the  intermediate  products  of 
a  primuline  nature  obtained  by  melting  the  specified 
diamino-coin pounds  with  o-,  m-,  or  p-toluidine,  in 
eipiiniolccular  proportions,  and  sulphur,  or  else 
mixtures  of  the  methylated  diamines  or  their 
derivatives  and  toluidine  are  melted  with  benzidine 
and  sulphur  at  high  temperatures.— J.  P.  B. 


Colouring    matter  soluble  in  ammonia  and  water: 

Process  for  the  manufacture  of  a .    O.Bauer, 

Heilbronn.  Ger.  Pat.  303,599.  Apr.  25,  1917. 
A  colouring  matter  particularly  suitable  for  wood 
staining  is  prepared  by  dissolving  tanned  leather 
waste  in  a  boiling  aqueous  solution  of  a  caustic 
agent.  This  colouring  matter  possesses  the  advan- 
tage of  not  roughening  the  pores;  a  large  variety 
of  shades  is  obtainable  by  the  addition  of  more  or 
less  ammonia  or  water.— J.  P.  P.. 


Qallocyanine  dyestuffs  with  amines:  Manufacture 

of   condensation    products    of .      O.    Imray, 

London.  From  Soc.  Chem.  Industry  in  Basle, 
Switzerland.  Eng.  Pat.  110,754,  June  19,  1917. 
(Appl.  Xo.  SS02  of  1917.) 

In*  the  condensation  of  two  mols.  of  a  gallocyanine 
dyestuff  with  an  aromatic  amine,  one  mol.  of  the 
gallocyanine  is  converted  into  arylaminogallocya- 
nine  whilst  the  other  is  reduced  to  its  leuco-com- 
pound,  which  escapes  condensation.  This  reduction 
is  prevented  by  conducting  the  reaction  in  presence 
of  hydrogen  peroxide  or  a  derivative  thereof,  such 
as  a  persulphate  or  perborate,  and  completing  the 
condensation  by  heating  for  several  hours  on  the 
water-bath;  a  suitable  diluent ,  such  as  alcohol,  may 
be  used.  Condensation  products  may  be  made  with 
aromatic  amines  or  with  amines  containing,  be' 
sides  the  free  amino  group,  an  acidylamino  group 
or  an  imino-azole  residue.  The  condensation  pro- 
ducts may  be  converted  into  leuco-compounds  by 
dissolving  in  formic  acid  and  reducing  with  zinc 
dust,  or  by  other  known  methods,  and  then  applied 
iu  the  same  manner  as  chrome-printing  dyestuffs. 

—J.   P.  B. 

Ligninsulphonio  acid  or  Us  salts;  Method  of  pre- 

paring  azo  colouring  matters  from .  B.  Oman. 

Stockholm.  Eng.  Pat.  103,179,  Jan.  4.  1917. 
(Appl.  No.  183  of  1917.)  Under  Int.  Com-.,  Jan.  14, 
1910. 

Ligninsulphonio  acid  or  one  of  its  salts  (see  this 
J.,  1918, 121  a)  is  coupled  with  a  diazotised  aromatic 
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amine,  and  the  azo  dyestuff  produced  is  precipi- 
tated either  directly  or  after  the  addition  of  salt. 
Example  :  0  grins,  of  aniline  diazotised  in  the  ordi- 
nary way  is  added  while  stirring  to  a  solution  of 
S  grms.  of  sodium  ligninsulphonate  of  00%  purity 
in  50  grms.  of  water;  a  brick-red  colouring  matter 
is  precipitated.  Brown  and  red  colouring  matters 
are  obtained  with  benzidine  and  /?-naphthylamine- 
djsulphonic  acid  respectively.  If  preferred,  the 
crude  waste  sulphite  lye  may  be  used  instead  of  the 
sodium  ligninsulphonate,  but  the  colouring  matters 
are  then  contaminated  with  impurities. — J.  F.  B. 


[Anthracene']  vat  dijestaffs  and  process  for  their 
formation.  M.  Iljinsky,  Assignor  to  R.  Wede- 
kind  und  Co.,  Uerdiugen,  Germany.  U.S.  Pat. 
1 ,261,384,  Apr.  2, 1918.    Date  of  appl.,  Sept.  15, 1913. 

See  Eng.  Pat.  19,435  of  1913;  this  J.,  1914,  415. 

Chromium  compounds  of  azo  dyes.  R.  Bohn,  Mann- 
heim, and  P.  Nawiasky,  Assignors  to  Badische 
Anilin  u.  Soda  Fabrik,  Ludwigshafen,  Germany. 
U.S.  Pat.  1,264,604,  Apr.  30,  191S.  Date  of  appl., 
July  10,  1913. 

See  Eng.  Pat.  26,460  of  1912;  this  J.,  1913,  905. 
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Cotton;    The    testing    of    hy    steaming.      M. 

Freiberger.  Farber-Zeit.,  1917,  28,  221—224, 
235—236,  249—252.  Z.  angew.  Chem.,  1918,  31, 
Ref.,  146. 
Cuttings  of  cotton  cloth  were  treated  with 
solutions  of  various  alkaline  salts,  dried,  and 
steamed,  then  compared  with  a  scale  of  standard 
whites  prepared  by  staining  a  good  white  cloth 
with  known  quantities  of  diluted  scouring  liquor. 
Fats  play  no  appreciable  part  in  the  yellowing  of 
the  goods  during  steaming.  Treatment  with 
sodium  ricinoleate  causes  a  slight  lowering  of  the 
colour.  As  regards  the  behaviour  of  the  "  gums," 
both  dry  heating  and  steaming  cause  a  yellowing 
of  cotton  at  all  stages  of  the  scouring  and  bleach- 
ing process,  the  discoloration  due  to  steaming 
increasing  with  the  time.  The  presence  of  alkali 
intensifies  the  yellowing.  Fully  scoured  cotton  is 
discoloured  only  slightly  less  than  the  raw  goods; 
in  this  respect  the  non-cellulose  impurities  differ 
but  little  from  the  cellulose.  Chemicked  goods 
show  the  strongest  discoloration,  those  bleached 
cold  show  it  more  strongly  than  those  bleached 
warm  and  acid;  goods  bleached  warm  with  an 
excess  of  soda  in  sodium  hypochlorite  are  relatively 
less  subject  to  yellowing.  Mercerised  goods  keep 
their  colour  well  in  spite  of  their  greater  attraction 
for  water.  Oxycellulose  becomes  quite  brown  on 
steaming,  about  100  times  darker  than  cellulose; 
hydrocellulose  is  ultimately  discoloured  less  than 
cellulose.  By  steaming  cotton  treated  with  sodium 
ricinoleate  comparatively  with  the  untreated 
sample  and  observing  its  discoloration,  a  relative 
measure  of  the  proportion  of  oxycellulose  present 
is  obtained.  The  main  cause  of  the  yellowing  of 
cotton  is  the  presence  of  /3-oxycellulose.— J.  F.  B. 


Paper  yarns  and  textiles;  Effect  of  cold  on  . 

M.  Lummerzheim.  Monatsschr.  Textil-Ind.,  1917, 
32,  144.  Z.  angew.  Chem.,  1918,  31,  Ref.,  147. 
Paper  yarn  comes  on  the  market  with  a  very  high 
percentage  of  moisture,  often  with  40— SO  parts  of 
moisture  per  100  of  dry  weight.  In  cold  weather 
the  moisture  freezes  and  destroys  the  cohesion  of 


the  individual  fibres  so  that  the  yarn  or  fabric 
loses  its  strength  and  elasticity.  Total  destruction 
may  take  place  if  the  yarn  is  suddenly  subjected 
to  intense  cold.  It  is  better,  therefore,  to  retain 
the  heat  which  is  liberated  when  a  portion  of  the 
water  in  the  yarn  freezes,  so  that  it  may  moderate 
the  rate  of  cooling.  Yarns  packed  in  closed  boxes 
and  transported  in  covered  wagons  are  less  liable 
to  injury  by  frost  than  when  they  are  packed  in 
crates  or  sacks  and  are  exposed  to  draughts. 
When  paper  yarn  shows  the  presence  of  ice,  it 
should  not  be  worked  up  in  the  frozen  state  but 
should  first  be  slowly  thawed.  In  frosty  weather 
the  weaving  "room  should  not  be  allowed  to  get 
cold;  warps  which  have  become  stiff  cannot  be 
stretched  tightly  and  uniformly  without  many 
breaking. — J.  F.  B. 


Soda    wood   pulp   bu    I  ngrrcr's    process;   Manufac- 

facture  of on  the    large    scale.    C.    Ziegel- 

nieyer.       Papier-Zeit.,    1918,    42,  1S55— 1856.       Z. 
angew.  Chem.,  1918,  31,  Ref.,  174—175. 

In  Ungerer's  process  the  digestion  of  wood  by  the 
soda  or  sulphate  process  is  carried  out  fractionally 
on  the  counter-current  principle.  The  digestion 
liquor  passes  from  boiler  to  boiler  in  a  battery  in 
such  a  way  that  the  nearly  spent  lye  comes  into 
contact  with  the  freshly  charged  wood  and  the 
fresh  lye  is  fed  on  to  a  partly  digested  charge, 
exerting  its  maximum  solvent  action  on  the  diffi- 
cultly soluble  incrusting  and  colouring  matters. 
The  process  gives  an  exceptionally  light  coloured 
pulp.  The  washing  waters  are  not  mixed  with  the 
black  liquors  but  are  used  for  preparing  fresh 
liquor,  so  that  the  spent  lye  is  not  diluted  before 
evaporation  and  there  are  no  effluents.  The  plate 
evaporator  designed  by  the  author  gives  a  24 — 30 
fold  evaporation.  The  pulp  mill  at  Stuppach  is  pro- 
ducing 5 — 5J  tons  of  pulp  daily  by  this  process,  and 
considerable  extensions  are  contemplated.  The 
Ungerer  process  is  capable  of  producing  excellent, 
pulp  from  coarse-grained  wood;  the  pulp  can  be 
fully  bleached  with  1 — 2%  of  bleaching  powder,  and 
owing  to  its  low  ash  it  is  very  suitable  as  a  sub- 
stitute for  cotton  for  munition  purposes. — J.  F.  B. 


Soda    and  sulphite  pulps;  Differentiation  of  . 

P.  Klemm.      Woch.  Papierfabr.,  1918,  48,  2159— 
2161.     Z.  angew.  Chem.,  1918,  31,  Ref.,  175. 

In  the  sulphite  process  certain  residues  of  the  wood 
substance  survive  and  are  found  in  the  paper, 
whereas  by  the  alkaline  process  the  purification  is 
far  more  complete.  These  residues  of  cell-contents, 
which  are  particularly  to  be  found  in  the  cells  of 
the  medullary  rays,  may  be  made  visible  by  stain- 
ing and  serve  for  the  differentiation  of  soda  and 
sulphite  pulps.  The  residues  are  found  even  in 
bleached  sulphite  pulps  and  exist  as  aggregates  or 
chains  of  small  spherical  elements.  Their  staining 
capacity  depends  on  the  presence  of  resin;  with  an 
aqueous-alcoholic  solution  of  Sudan  III.  with  a 
little  glycerin,  they  are  stained  red ;  with  zinc 
chlorideModine,  sulphur-yellow.  In  preparing  the 
pulp  for  microscopic  examination  care  must  be 
taken  to  avoid  dissolving  the  resin  by  the  caustic 
soda.  Medullary  ray  cells  are  so  numerous  that 
the  presence  of  even  5 — 10%  of  sulphite  pulp  in  a 
mixture  can  thus  be  detected.  For  quantitative 
estimation  of  mixtures  of  sulphite  and  soda  pulps,  a 
solution  of  rosaniline  sulphate  with  a  little  alcohol 
and  sulphuric  acid  is  of  service;  the  contents  of  the 
pitted  pores  are  strongly  stained  in  the  case  of 
sulphite  pulps  but  not  with  soda  pulps.  The  inner 
side  of  the  fibre  wall  of  sulphite  pulp  is  more 
strongly  dyed  than  the  outer.  In  zinc  chloride- 
iodine,  the  sulphite  fibres  show  a  characteristic 
venation. — J.  F.  B. 
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Sulphite    waste    liquors;    Oonoentration    of   . 

!■:.    ( 1111:111.        Papierfah..    1918.    IS,    005— GOT.        z. 

angew.  Ohem.,  1918,  31.  Bet.,  176. 

iimv  about  16'  1  of  the  solid  constituents  of  the 
sulphite  waste  liquors  can  be  utilised  by  fermenta- 
tion. The  waste  liquors,  after  distillation  of  the 
spirit,  may  ]«■  evaporated  and  used  as  a  binder  for 
sand  moulds  in  Iron  foundries.  In  place  of 
evaporation,  which  is  expensive,  the  author 
suggests  concentration  by  freezing,  which  may  take 
place  either  before  or  after  the  fermentation. 
Sulphite  liquor  freezes  at  0-5°O.,  and  the  sugar  Is 
not  injuriously  affected,  as  it  is  during  evaporation. 
By  use  of  a  centrifugal  the  Ice  crystals  arc  easily 
removed,  and  with  repeated  freezing  it  Is  possible 
to  obtain  a  liquor  with  35  ,.  of  dry  substance.  The 
coal  of  evaporating  1  ton  of  water  Is  ten  times  ns 
great  as  that  of  freezing  om  i  ton  of  ice  when 
water  power  is  used  for  the  refrigerators.  -J.  F.  B. 

Cork  slabs  from  curl-  waste.      II.  Ost.      X.  angew. 
Chem.,  1918,  31.   LOB    108. 

Bubs  of  considerable  strength  may  be  made  by  com- 
pressing ground  cork  waste  and  healing  it  at  160°— 
t80°O.  while  under  compression.    No  binding  agenl 

is  required,  and  it  has  been  suggested  that  the 
natural    resin     of    the    cork    serves    as    a    binder. 

Various  samples  of  ground  cork  were  extracted 
several  times  for  24  hours  with  alcohol  and  with 
chloroform  in  the  cold.  The  maximum  amount  of 
the  united  extracts,  in  the  case  of  cork  dust,  was 
of  the  air-dry  weight.  Higher  results  were 
obtained  when  water  was  also  used,  e.g.,  up  to 
10'3%.  Since  the  tannins  are  also  extracted,  but 
water  has  an  Injurious  action  on  the  cork  substance. 
The  extract  was  resinous  and  began  to  melt  at 
180°  O.  Equivalent  weights  Of  comparative  samples 
of  natural  and  extracted  granulated  cork  were 
compressed  to  form  plates  of  various  thickness, 
then  heated  in  the  moulds  for  about  3  hours  at 
iso°  0.  or  for  15-  20  hours  at  Ki0°  0.  At  the  higher 
temperature  a  slight  browning  of  the  cork  substance 
was  observed,  but  at  160°O.,  In  spite  of  the  longer 
time,    there    was    no    perceptible    decomposition. 

Tensile  tests  were  made  in  a  cement-testing 
machine;  the  strength  depended  on  the  degree  of 
(.impression  and  the  heating.  The  more  favour- 
able results  with  plates  compressed  under  7  atruos. 
varied  from  6  to  8  kilos,  per  sq.  cm.;  some  very 
heavily  compressed  plates  showed  14  kilos,  per 
sq.  cm.  The  plates  from  the  extracted  cork  were 
only  slightly  inferior  to  those  from  the  natural 
cork.  The  resistance  to  water  and  steaming  was 
almost  entirely  a  function  of  the  temperature  of 
heating  while  under  compression;  plates  heated  at 
50° — 100°  C.  readily  disintegrated,  while  those 
heated  at  180°  O.  were  the  most  resistant.  .  Heating 
before  compression  was  useless.  The  compressed 
plates  adhered  firmly  to  the  walls  of  the  mould,  but 
pieces  of  tissue  paper  placed  between  prevented  this 
adhesion  and  showed  no  oily  or  resinous  stain. 
The     author    Concludes     thai      resinous     extractive 

matters  play  no  part  in  binding  t lie  compressed 
plates,  but  that  their  solidity  depends  on  an  inter- 
locking or  felling  of  the  cork  c;  lis.      Without   heal 
Ing,   the  elasticity  Of  the  cork  is  restored  by  steam 

Log  and  the  plates  fall  to  pieces,  but  at  160      180   C 

incipient  decomposition  destroys  the  elasticity  and 
the  felting  of  the  cells  is  permanent  and  rigid. 

—J.  F.  B. 

Recovery  of  grease  from  waste  materials  by  tin 
solvent  extraction  inueess.  Garner  and  Car- 
miehael.     See  XII. 

Oarbohyarates  other  than  sugar  [e.g.,  waste  liquors 
from  oellvldse  manufacture]  which  are  suitable 
as  yeast  foods.    Bokorny.    See  XVIII. 
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Woollen  goods;  Process  for  protecting 
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ninths.        !•;.      Naot'e,     P.crlin-liritz. 
804,606,  Feb.  27,  1917. 

Tuk  fabric  is  Impregnated  with  soluble  salts  of 
alglnlc  acid  and  I  lieu  treated  In  B  bath  of  antimony 
salts  for  about  30  minutes. — .1.  B\  B. 

Wool;  Method  of  cleaning,  carbonising,  and  steri- 
lising raw  .    II.  Hey,  Dewsbury.    Fug.  Pat. 

116,763,  June  23,  1917     (Appl.  No.  9034  of  1917.) 

I'xseoi  1:1:11  raw  wool  is  steeped  for  1!  hours  in  a 
bath  containing  i.v,,  of  sulphuric  acid  and  1%  of 
40%  formaldehyde;  tile  wool  is  removed  and  hydro- 
exiraeled  and  then  dried  at  about  80°  O.  until  the 
vegetable  matter  becomes  friable.  The  dried  wool 
Is  treaied  twice  with  a  volatile  solvent  in  a  centri- 
fugal decreasing  machine,  being  ccntrifuged  after 
each  treatment.  The  adhering  solvent,  is  evapo- 
rated, the  wool  is  passed  between  fluted  rollers, 
and  the  pulverised  impurities  are  removed  by  open- 
ing and  beating  the  wool  in  a  current  of  air. 

—J.  F.  B. 

Boiler  for  treating  substances,  particularly  cellu- 
lose, suspended  in  Uquids,  with  steam.  F.  Bock. 
Vienna.  Ger.  Pat.  302,893,  Nov.  5,  1915.  Under 
Int.  Conv.,  Oct.  25,  1915. 

The  boiler  is  provided  with  a  tubular  vertical  ex- 
tension open  at  the  top  to  increase  the  pressure  of 
liquid  in  the  body  of  the  vessel.  A  mechanical 
circulating  device  is  situated  in  a  pipe  open  at  botli 
ends  through  which  liquid  is  pumped  from  near  the 
bottom  of  the  boiler  and  delivered  at  a  higher  level. 
Pipes  are  arranged  to  deliver  live  steam 
and  fresh  water  or  liquor  near  the  bottom 
of  the  vessel,  and  a  conical  gas  or  vapour 
collector  formed  of  a  series  of  overlapping 
plates  is  suspended  in  the  upper  part  of 
the  boiling  vessel  and  communicates  with  a  relief 
pipe  which  extends  up  the  tubular  extension  and 
terminates  above  the  level  of  the  liquid  therein. 
The  pipe  through  which  the  fresh  water  or  liquor 
is  introduced  is  coiled  around  the  upper  surface  of 
the  conical  vapour  collector.  The  apparatus  is 
suitable  for  the  continuous  or  intermittent  washing 
of  cellulose  or  nitrocellulose  while  boiling. — J.  F.  B. 

Paper;  Process  for  utilising  waste  ■  for  re- 
making into  white  paper.  .1.  Galloway  and  A. 
Stratton,  Portobello.  Eng.  Pat.  115,940,  June  23. 
1917.     (Appl.  No.  9045  of  1917.) 

Waste  paper  Is  boiled  with  GO — .80%  caustic 
soda  under  a  steam  pressure  of  35 — 40  lb. 
per  sq.  in.,  washed  in  the  boiler  with  warm  water, 
then  broken  and  washed  in  breaking  engines;  the 
pulp  is  passed  over  sand  tables  and  through 
strainers,  the  excess  of  water  is  removed  by  drum 
washers,  and  the  concentrated  pulp  bleached  and 
treated  for  the  manufacture  of  paper. — J.  F.  B. 

Plants  for  papermaking ;  Treatment  of  certain . 

0.  .1.  Stewart.  London,  H.  D.  Hall,  Croydon,  and 

II.  Beadle.  Sldcup,   Exors.  of  C.  Beadle.      Eng. 

Pat.  110,005,  Sept.  22,  1917.     (Appl.  No.  13,079  of 

1917.) 
Certain  fibrous  materials  such  as  many  freshly  cut 
green  crop  plants,  not.  highly  lignified,  particularly 
Hrih/riiiiim  ooronari/um  and  cotton  seed  hull  fibre. 
are  reduced  to  pulp  for  papermaking  by  treatment 
in  the  beating  engine  with  a  hot  alkaline  liquor 
below  the  boiling  point.  In  the  case  of  fresh 
1 1,, inch  in  in.  0%  of  its  weight  of  caustic  soda  may 
be  used  at  80°  C.  and  the  process  may  last  for 
2 — 4  hours;  in  many  eases  the  alkali  is  neutralised 
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by  the  organic  matters  extracted  from  the  fibre 
but.  if  an  excess  is  employed  it  may  be  removed  by 
neutralisation  or  washing.  If  desired,  the  juices 
of  the  plants  may  be  removed  before  the  alkaline 
treatment.  Material  may  be  crushed  and  steeped 
in  an  alkaline  liquid,  stored  and  transported,  and 
subsequently  treated  with  hot  alkali  in  the  beating 
engine. — J.  F.  B. 


Paper-filler ;  Liquid and  process  of  making  the 

same.    W.  N.  Kohlins,  Newark,  N.J.    U.S.   Pat. 

1,201,135,   Apr.  2,  1918.    Date  of  appl.,  July  18, 

1917. 

"  Satin  white"  is  liquefied  by  mixing  with  it  less 

than  3%  of  gum  arabic,  dextrin,  and  "  saccharin," 

and  the  fluid  mixture  is  used  as  a  paper-filler. 

—j.  f.  b. 


Paper  for  textile  purposes;  Manufacture  of  . 

G.    und    H.    Beneke    Ges.,     Liib.ui.      Gei\    Pat. 
304,772,  Sept.  29,  1916. 

The  paper  pulp  or  the  finished  paper  is  treated 
with  a  very  dilute  solution  of  a  colour-lake 
(•' Farb-lack ")  in  benzine,  which  increases  its 
resistance  to  water  and  acids. — J.  F.  B. 


Paper  textiles;  Process  for  cleaning  old  .      T. 

Goldschmidt   A.-G.,   Essen.        Ger.   Pat.   305,427, 

Sept.  11,  1917. 
The  textiles  are  freed  from  large  impurities  by 
mechanical  treatment  and  are  then  subjected  con- 
secutively to  treatments  with  water  and  bleaching 
powder  or  chlorine  solution,  and  finally  to  a  mecha- 
nical finishing  operation,  e.g.  in  drying  machines, 
presses,  or  calenders.  The  treatment  in  the  various 
baths  should  not  be  so  prolonged  as  to  loosen  the 
texture  of  the  fabric  to  such  an  extent  that  it 
cannot  be  restored  in  the  finishing. — J.  F.  B. 

Waste  paper;  Process  for  decolorising  .       W. 

Abele,   Berlin-Wilmersdorf.       Ger.   Pat.    305,343, 

May  8,  1917. 
The  liquid  used  for  removing  ink,  etc.,  from  the 
waste  paper   is  circulated  continuously  through  a 
vessel  containing  the  paper  and  through  a  heater. 

Cellulosic  materials  and  products  thereof;  Process 
of  treating  the  residual  liquor  obtained    in   the 

hydrolysis  of  .       T.   B.    Wagner,   Brooklyn. 

N.Y.  U.S.  Pat.  1,261,328,  Apr.  2,  1918.  Date  of 
appl.,  Sept.  17,  1917. 
The  fermented  sugar-containing  liquor  resulting 
from  the  hydrolysis  of  cellulosie  material  is  con- 
centrated, after  the  distillation  of  the  alcohol,  the 
concentrated  product  containing  more  than  30%  of 
reducing  sugars  (calculate*  as  dextrose)  and 
approximately  25—35%  of  water.— J.  F.  B. 


Paper  pulp  and  other  fibrous  materials;  Apparatus 

for   beating  ■ .       Apparatus  for    treatment  of 

paper  pulp  and  other  fibrous  materials.  C.  M. 
Cowan  and  J.  Brown,  Musselburgh.  Eng.  Pats. 
115,972  and  116,040,  July  31,  1917.  (Appl.  Nos. 
10,999  and  1S.952  of  1917.) 


Straining  pulp  and  the  like.  J.  Paramor,  Rick- 
mansworth,  Assignor  to  the  Watford  Engineering 
Works,  Etd.,  Watford,  and  J.  M.  Henry,  New- 
bury. U.S.  Pat.  1,261,054,  Apr.  2,  191S.  Date  of 
appl.,  Dec.  12,  1916. 

See  Eng.   Pat.  41S6  of  1915:  this  J.,  1916,  41S. 


Paper-making  machine.  W.  A.  Aitken,  Gravesend. 
U.S.  Pat.  1,264,254,  Apr.  30,  1918.  Date  of  appl., 
Dec.  22,  1916. 

See  Eng.  Pat.  106.22S  of  1916;  this  J.,  1917,  70S. 

Fireproofing  solution.    JJ.S.   Pat.  1,261,736.    See  I. 

Preparation  of  azo  colouring  matters  from  lignin- 
sulphonic  acid  or  its  salts.  Eng.  Pat.  103,479. 
See  IV. 

Process   for    obtaining    an   extract   of   proteolytic 
enzymes.    Eng.    Pat.    106,504.    See    XVIII. 


VL-BLEACHING  ;  DYEING;  PRINTING; 
FINISHING. 

Silk;  Bleaching  of  raw ■  by  permanganate.     E„ 

Ristenpart.    Farber-Zeit.,   1918,  29,  37—38. 

The  aqua-regia  bleach  is  entirely  obsolete  and  un- 
certain in  its  action ;  the  nitrite  bleach  is  safer  and 
less  costly  but  it  always  leaves  a  yellow  with  a 
greenish  or  brownish  tone,  according  to  the  duration 
of  treatment.  The  permanganate  bleach  is  cheaper 
than  the  peroxide  process.  Raw  silk  is  wetted  out 
hot  with  "  Monopol "  soap,  rinsed,  and  treated 
for  half  an  hour  at  the  ordinary  temperature  with 
90  times  its  weight  of  a  01%  solution  of  potassium 
permanganate.  In  presence  of  01%  of  sodium 
hydroxide  the  action  of  the  bleaching  bath  is  very 
deleterious;  the  silk  loses  about  6%  in  weight  and 
the  tensile  strength  and  stretch  are  seriously 
lowered.  The  neutral  permanganate  bath  also 
removes  about  6%  in  weight,  but  the  strength  is 
unaffected  and  the  stretch  is  lowered  to  a  less 
extent  than  with  the  alkaline  solution.  In  neutral 
permanganate  there  is  a  liberation  of  alkali  as  the 
result  of  the  reaction,  and  the  best  results  are 
obtained  in  presence  of  01%  of  sulphuric  acid,  with 
a  loss  of  weight  of  05%.  The  hanks  are  cleared 
with  a  solution  of  3  grms.  of  bisulphite  and  1"5  c.c. 
of  sulphuric  acid  per  litre.  The  colour  obtained  is 
not,  however,  a  real  white  but  is  considerably 
better  than  with  the  older  processes.  When  the 
permanganate  bleach  in  presence  of  acid  was 
repeated  three  times  in  succession,  instead  of  an 
improvement  in  colour,  the  reverse  was  obtained, 
the  colour  falling  off  to  a  brownish  shade,  with 
increasing  loss  of  weight  and  tensile  properties. 
Treatment  with  0"1%  "  blankit  "  solution  at  40°— 
60°  C.  after  the  removal  of  the  manganese  with 
bisulphite  removed  the  red  tinge  from  the  bleached 
"  white  "  but  left  the  yellow  more  prominent. 

—J.  F.   B. 

Dyeing:  Theories  of  .    The  theory  of  the  acid 

dyeoath  for  trool.  M.  Fort.  J.  Soc.  Dyers  and 
Col.,  1918,  34,  124—126. 
Referring  to  the  experiments  by  Harrison  (this  J., 
1918,  238  a),  who  showed  that  sulphuric  acid  could 
be  entirely  removed  by  washing  wool  with  distilled 
water,  the  author  states  that  this  differs  from  his 
own  experience.  There  is  a  large  amount  of 
evidence  relating  to  the  equilibrium  in  dyeing  and 
stripping  and  the  chemical  properties  of  fibre  and 
dvestuff  to  be  dealt  with  before  the  chemical  theory 
of  dyeing,  in  the  main  aspect  of  the  process,  can 
be  dismissed  as  inadequate.  The  value  of  a  theory 
must  be  measured  by  its  practical  results  and  the 
theory  of  the  acid-wool  compound  which  the  author 
has  supported  is  more  fruitful  in  technical  applica- 
tion than  theories  based  on  remote  and  little  under- 
stood electrical  phenomena.  Protein  substances  of 
the  most  diverse  origin  and  physical  structure  all 
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liehavo  very  similarly  hi  the  ncld  dyebath  and  (hell 
chemical  relationships  are  far  more  obvious  than 
.■my  oilier  properties  on  winch  a  theory  of  dyeing 

could  be  based.       Moreover,    analogies  which   have 

been  drawn  In  support  of  the  author's  views,  such 
.is  the  mechanism  of  the  dyeing  of  cotton  Impreg- 
nated with  benzidine  (this  J.,  1816,  804)  and  the 
reaction  between  magnesium  oxide  and  Crystal 
Scarlet,  are  too  strong  to  admit  of  any  other  than 

a    chemical    explanation.         Lastly    Harrison's    ex 
perbnentS    do    not    explain    the    decomposition    of 
neutral  salts  by  wool  in  order  to  attain  combination 
with  sulphuric  ncld.— .T.  F.  B. 


Ldaorpitoti    compounds    [of    dyes].       R.    Haller. 
Kollold-Zelts.,  mis,  22.  n.i — 133. 

The  so-called  adsorption  compounds  formed  by  dyes 
with  other  substances  behave  as  mechanical  mix- 
lures  rather  than  as  chemical  compounds.  The 
mode  of  segregation  of  the  adsorbed  substance 
varies  with  the  structure  and  physical  properties 
of  the  adsorbent.  The  adsorption  of  a  given  dye  by 
a  crystalline  substance,  such  as  barium  sulphate,  is 
apparently  very  different  from  the  adsorption  which 
occurs  with  a  colloidal  substance,  such  as  cotton 
wool,  but  the  differences  arc  probably  entirely  due 
to  the  difference  in  the  physical  characteristics  of 
the  two  adsorbents.  The  adsorption  effect  is  also 
appreciably  different,  so  far  as  microscopic  observa- 
tions go,  if  the  adsorbent  is  employed  on  the  one 
hand  In  sol  form  and  on  the  other  in  the  form  of  a 
powder.  When  the  adsorption  compounds 
are  treated  with  chemically  Indifferent  solvents,  the 

-  observed  arc  those  which  would  be  expected 
011  the  assumption  that  the  "compounds"  are 
mechanical  mixtures.  The  absorption  spectra  of 
the  solutions  which  are  obtained  by  dissolving  the 
adsorption  compounds  in  suitable  solvents  are  also 
readily  accounted  for  on  the  mixture  hypothesis. 
The  adsorption  compounds  which  are  formed  by 
easily  fusible  adsorbents,  such  as  stearic  and  pal- 
mitic acids,  melt  at  temperatures  which  are  near  to 
the  melting  points  of  the  pure  adsorbents.  The 
general  physical  properties  of  the  adsorption  com- 
pounds are  therefore  such  as  may  be  readily  inter- 
preted on  the  assumption  that  these  are  mechanical 
mixtures  of  the  adsorlxmt  and  adsorbed  substance. 
The  action  of  mordants,  on  the  other  hand.  Is 
probably  due  to  the  formation  of  chemical  com- 
IKNinds  between  the  mordant  and  the  dye.  and  these 
compounds  subsequently  form  adsorption  com- 
pounds or  intimate  mechanical  mixtures  with  the 
fibre  In  the  process  of  dyeing. — H.  M.  P. 


lilnrk  /Ij/rirw  on  iron  mordant.  O.  Diehl.  Fiirbor- 
Zeit,  1917,  28.  233.  Z.  angew.  Chem.,  1918,  31. 
Ref.,  130. 

A  black,  which  possesses  the  advantage  of  satis- 
fy iic_'  all  requirements  as  regards  fastness  and  not 
injuring  the  wearing  qualities  of  the  most  delicate 
fabrics,  is  produced  by  dyeing  a  mixture  of  alizarin 
and  dlnitroresorclnol  on  an  iron  mordant. — ,T.  F.  P.. 


Jfaphthylamine  Olaret;  Dyeing  to  the  shade  of . 

O.  Diehl.      Farber-Zeit,  1917,  28.  ui^ — iii::.      /. 

angew.  Chem.,  191S,  31,  Ref.,  136. 
Diii.tions  to  the  use  of  Xaphthylamine  Claret,  on 
account  of  the  easily  decomposable   printing  colour 
and    injury   to    the  while  of  goods  prepared   Willi 
8-naphthol,  led  to  experiments  to  obtain  the  same 

shade  by  dyeing  with  alizarin  and  Alizarin  Cyanin 

on  an  alumina  mordant.  The  brightness  and  fast- 
ness to  light  anil  washing  wen-  perfectly  satisfac- 
tory. The  procedure  adopted  is  as  follows: — The 
material  is  either  printed  with  thickened  alumin- 
ium acetate  or  padded  with  unthicUciicd  aluminium 


acetate  on   the   hot    tine  and    the   white    discharged 
with  citric  acid.     After  the  usual  passage  through 

the  preliminary  steamer  the  goods  are  degumi 1 

and  dyed  in  a  mixture  of  Alizarin,  bluish,  and  about. 
••  J  X  "    Alizarin    Cyanin    It.    oiled,    steamed,    and 

soaped.— J.  F.  B. 


Textiles;  Action  of  laundry  agents  on  .      A. 

Grttn  and  J.  Jungmann.  Selfenfab.,  1917,  37, 
507—010,  529—531,  553—555.  579— 5S1,  003—000. 
Z.  angew.  Chem.,  Wig,  31,  Ref.,  140. 

After  30  washings  with  hard  soap,  soda,  sodium 
silicate  and  perborate,  respectively,  linen  and 
cotton  textiles  showed  higher  strength  values  wilh 
hard  water  than  with  soft  water.  With  soft  water 
sodium  silicate  showed  a  distinct  injurious  action 
on  cotton,  and  perborate  was  still  more  harmful. 
Goods  washed  with  soap  improve  in  lustre  and  show 
a  brilliant  white  colour  by  reflected  light;  goods 
washed  in  soda  show  a  strong  yellowing  in  trans- 
mitted light  with  a  slight,  shade  of  pink;  by  re- 
fleeted  light  they  appear  slightly  grey.  After  wash- 
ing with  silicate  the  goods  are  white  but  quite 
without  lustre,  being  dull  and  chalky.  The  handle 
of  goods  washed  with  soda  or  silicate  is  very  poor. 
The  loss  of  tensile  strength  suffered  by  textiles  in 
washing  Is  not  a  simple  measure  of  the  changes 
which  have  taken  place  in  the  fibres.  In  estimating 
the  loss  of  quality  the  external  appearance  of  the 
fabric  must  be  taken  into  account  and  particularly 
the  splitting  of  the  fibres  as  observed  microscopic- 
ally. Perborate  in  presence  of  soap  is  decomposed 
with  equal  rapidity  In  distilled  and  in  tap  water. 
Soda  slightly  retards  the  decomposition:  silicate 
makes  a  solution  of  porbomlo  in  hard  water  prac- 
tically stable  and  has  some  influence  in  the  same 
direction  in  cold  distilled  water.  The  alkalinity  of 
perborate  solutions  is  of  little  importance  compared 
with  the  rapidity  with  which  they  part  with  their 
oxygen. — J.  F.  P>. 


Utilisation  of  tin-  rid  Aye  obtained  from  the  leaf- 
sheaths  and  stalks  of  certain  varieties  of  sorghum. 
Dudgeon.     See  IV. 


Patents. 

Bleaching  and  washing  baths;  Process  for  recovery 
of  oxalates  and  pyrophosphates   from  exhausted 

.     O.  Reich,  Lindenberg.      Ger.  Pat.  304,001, 

Mar.  17,  1917.    Addition  to  Ger.  Pat.  300,523. 

The  bleaching  baths  are  diluted  until  pale  In  colour, 
treated  with  ammonium  salts,  and  the  pyrophos- 
phoric  acid  is  precipitated  by  manganese  or  magne- 
sium salts:  the  oxalic  acid  is  precipitated  from  the 
filtrate  by  the  addition  of  alkaline-earth  compounds. 

—J.  F.  B. 


Bleaching  apparatus.  F.  Donahue,  Utica.  N.Y. 
r.S.  Pat.  1,203,045,  Apr.  10,  191S.  Date  of  appl., 
Apr.  30,  1917. 

A  closed  kier  is  provided  with  a  perforated  false 
bottom  and  with  a  vertical  circulating  pipe  passing 
through  the  false  bottom  to  the  upper  part  of  the 
kler.  Steam  is  supplied  below  the  false  bottom 
through  a  steam  jet  tube  extending  up  into  the 
circulating  pipe.  In  addition  to  this,  an  external 
circulating  pump  is  provided  which  can  be  arranged 
to  draw  liquid  either  directly  from  the  kier  below 
the  false  bottom  or  from  either  of  two  cisterns 
which  are  adapted  to  receive  liquid  discharged  from 
the  bottom  of  the  kier,  such  liquid  being  delivered 
by  the  pump  into  the  upper  part  of  the  kier. 

—J.  F.  B. 
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Dyeing  machines,  washing  off  machines,  ami  the 
like.  J.  Farrar,  Halifax,  and  A.  R.  Whitehead, 
Leeds.  Eug.  Pat.  115,082.  (Appl.  Xos.  57S5. 
Apr.  25,  and  9502,  July  3,  1017.  i 

The  dyeing  vat  is  constructed  with  a  false  bottom 
composed  of  boards  spaced  apart  and  has  a  circu- 
lating chamber  at  one  end  separated  from  the  vat 
by  a  division  board.  The  dye  or  other  liquor  is 
circulated  from  the  circulating  chamber,  passing  up 
between  the  boards  of  the  false  bottom  into  the  vat 
and  back  over  the  dividing  board  into  the  circulat- 
ing chamber.  When  used  for  washing  off,  fresh 
water  enters  the  dyeing  vat  at  the  end  remote 
from  the  circulating  chamber,  through  apertures  in 
a  transverse  pipe  arranged  to  assist  the  circulation 
of  water  through  the  vat,  and  the  water  overflows 
and  escapes  at  the  circulating  chamber,  or  at  or 
near  the  division  board,  through  a  trough  from 
which  the  upper  layer,  with  the  floating  impurities, 
is  discharged.  The  lid  of  the  vat,  from  which  the 
hank  frame  is  suspended,  is  provided  with  sprays 
from  which  water  can  be  sprayed  on  to  the  heads  of 
the  hanks  after  removal  of  the  liquor. — J.  F.  B. 

Di/eing  machine.  H.  M.  Dudley,  Philadelphia.  Pa. 
U.S.  Pats.  (a)  1,261,49S  and  (b)  1,261,499,  Apr.  2. 
1918.  Dates  of  appl.,  (a)  Feb.  15,  (b)  Jan.  31, 
1917.     (See  also  this  J.,  1918,  265  a.) 

(a)  The  receptacle  contains  a  series  of  removable 
fibre  chambers  adjacent  to  each  other,  each  chamber 
having   a   non-perforated    side    and   a   foraminous 
bottom  fitted  with  a  number  of  vertical  spindles; 
a  second  chamber  below  the  fibre  chamber  contains 
a  series  of  vertical  rods,  and  a  third  ch-amber,  :\\>n 
containing  rods,  is  situated  above  the  fibre  chamber. 
A  small  testing  device  similar  to  the  main  device  but 
without  the  third  upper  chamber  is  connected  with 
the  large  one  below  the  foraminous  bottoms  and 
means  are  provided  for  forcing  liquid  through  the 
two  systems  simultaneously,     (b)   The   foraminous 
plates   below    and    above   the   fibre   chamber   are   ! 
composed   of   series   of  converging   and   diverging  [ 
elements    with    openings    between    the    elements: 
means  are  provided  for  adjusting  and  maintaining  , 
the  upper  plate  at  varying  distances  from  the  lower 
one.    A  liquid  supply  chamber  is  situated  below  the 
fibre  chamber  formed  between  the  two  plates,  and  a  | 
chamber  below  the  liquid  supply  chamber  contains 
a  series  of  nested  members  converging  downwards. 
so  arranged  as   to  allow  the  passage  of  a  liquid   j 
between  them.       A   smaller  testing  device  is  pro-  i 
vided  and  also  means  for  conducting  air  and  cir- 
culating liquid  through  the  two  devices  equally. 

—J.  F.  B. 


Dyeing  machine.    H.  M.  Dudley,  Philadelphia,  Pa. 

U.S.  Pats,   im  1,261,500  and  (b1  1.261,501,  Apr.  2. 

1918.     Dales  of  appl..  ia)  Apr.  28.  and  <is>  May  16, 

1917.  (See  also  this  J.,  1918,  297  a.) 
(a)  The  foraminous  cylinder  on  which  the  fabric  Is 
rolled  is  provided  with  annular  members  capable  of 
sliding  inwards  thereon  and  other  annular  members 
sliding  over  the  first,  the  inner  faces  of  all  of  them 
forming  a  surface  capable  of  abutment  upon  the 
edges  of  the  rolled-up  fabric.  A  second  foraminous 
cylinder  is  spaced  inside  the  first  and  is  revoluble 
therewith:  a  series  of  tubes  connects  the  entire 
inner  face  of  the  second  cylinder  with  a  source  of 
liquid  supply  and  the  liquid  passes  into  the  space 
between  the  two  cylinders  and  thence  through  the 
first  cylinder  during  the  rotation:  steam  is  also 
introduced  between  the  two  cylinders  and  the 
adjustable  members  to  prevent  the  passage  of  the 
liquid  through  any  portion  of  the  first  cylinder 
which  is  not  covered  by  the  fabric,  (b)  The  recep- 
tacle contains  a  reel  with  non-perforated  sides,  an 
inner  foraminous  cylinder  integral  with  the  sides 
of  the   reel  with   longitudinal  openings,   an  outer 


foraminous  cylinder  having  a  series  of  members 
extended  outwards  and  inwards  with  openings  in 
the  sides  thereof,  an  adjustable  foraminous  belt  to 
enclose  the  fabric  and  carrying  members  extended 
inwards,  a  series  of  tubes  covering  the  inner  face 
of  the  inner  foraminous  cylinder,  means  for  con- 
tinuously passing  liquid  through  the  system  and  for 
passing  air  through  the  tubes  during  the  revolutiou 
of  the  reel.— J.  F.  B. 

Silk-dyeing.  S.  Saxe,  New  York.  U.S.  Pat. 
1.263,126,  Apr.  16.  1918.  Date  of  appl.,  Aug.  16, 
1917. 

Silk  is  dyed  and  weighted  by  treatment  with  a 
strong  extract  of  wood  of  Osage  orange,  or  in 
dyeing  black,  the  silk  is  mordanted  and  dyed,  then 
worked  in  a  strong  extract  of  Osage  orange,  and 
the  black-dyeing  completed. — J.  F.  B. 

Di/estuffs;    Process    for     developing     dyeings    on 

vegetable  fibres  with  diagotisable  substantive . 

Aet.-Ges.  f.  Anilinfabrikation.    Ger.  Pat.  303,409, 
Apr.  4,  1917. 

The  dyestuffs  are  diazotised  on  the  fibre  in  the 
usual  way  and  developed  with  an  N-alkyl  derivative 
of  chloro-m-phenylenedianiine.  The  colours  so 
obtained  are  generally  bluer  or  of  a  more  distinctly 
reddish  blue  shade  than  those  developed  with 
chloro-m-phenylenediamine. — J.  F.  B. 

Proteins;    Purification    of   products    of    hydrolysis 

of \for  use  as  detergents,  etc.].    C.  Bennert, 

Copenick.     Ger.  Pat.  304,003,  Dee.  24,  1915. 

Crude  solutions  containing  protalbic  and  lysalbic 
acids  or  their  salts,  such  as  are  obtained  by  the 
hydrolysis  of  proteins  by  caustic  alkalis,  are  treated 
with  calcium  or  magnesium  hydroxide  or  a  mixture 
of  both.  These  protein  derivatives  are  useful  as 
detergents  and  are  also  employed  in  the  textile 
industry,  particularly  in  dyeing  and  printing.  For 
this  purpose  they  have  to  be  purified  from  gelatin- 
ous and  other  by-products  which  give  insoluble  com- 
pounds with  calcium  and  magnesium  salts. — J.  F.  B. 


VTI.-ACIDS;   ALKALIS;   SALTS;   NON- 
METALLIC   ELEMENTS. 

[Sulphuric]   acid  mixing;  Graph  for  .       B.  C. 

Craven.  Chem.  News,  1918,  117,  217— 21S. 
A  graphic  method  is  described  for  determining 
the  proportions  of  oleum  and  C.O.V.  to  be  mixed  in 
making  highly  concentrated  sulphuric  acid.  Two 
parallel  side*  scales  are  provided  with  a  slide 
between  them.  One  of  the  scales  is  marked  with 
C.O.V.  concentrations  in  per  cent.  H„SO,,  and  the 
other  with  oleum  strengths  in  per  cent.  SO,.  Unit 
lengths  on  each  side  correspond  to  the  same  per- 
centage difference  of  SO,.  The  slide  is  marked  with 
an  inclined  line  divided  into  100  parts,  joining  two 
corresponding  points  on  the  scales,  e.g.,  100% 
H  SO,  and  S163%  SO,.  The  slide  is  set  with  rue 
end  of  the  line  against  the  desired  strength  of  a.  id 
and  the  percentage  strengths  of  the  storage  tanks 
of  oleum  and  C.O.V.  joined  by  a  line.  The  inter- 
section point  on  the  divided  line  gives  the  reading 
for  the  relative  proportions  of  oleum  and  C.O.V.  to 
be  mixed.— W.  F.  F. 

Oxides  of  nitrogen;  Reduction  of  the  — -   to  am- 

monia.    Stability  of  nitric  oxide.    P.  A.  Guye  and 

F.    Schneider.     Helvetica  Chimica  Acta,  1918,   1. 

33— 52. 

In  Switzerland  the  conditions  are  such  that  oxides 

of  nitrogen  can  lie  manufactured  more  conveniently 

than  ammonia,  so  that  a   knowledge  of  the  condi- 
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tlons  under  which  the  former  are  reduced  to  iii>' 

latter  becomes  necvssaij .  The  authors  ii;i\c  carried 
.iin  sneii  iin  Investigation,  using  a  special  appa- 
ratus in  which  known  mixtures  of  hydrogen  with 
i  lie  respective  oxides  of  nitrogen  were  passed  over 
heated  reduced  nickel  as  catalyst  in  order  to  de- 
cciniiio.se  nitric  oxide  under  atmospheric  pressure,  ii 
is  necessary  to  keep  the  temperature  at  or  above 

575     i'.    lor  several   hours,  even  in  the  presence  of 

spongy  platinum  as  catalyst.  Under  these  condi- 
tions, ami  contrary  to  whal  lakes  place  under  pros 
sine,  there  is  no  formation  Of  nitrous  oxide.  The 
primary  products  of  decomposition  are  nitrogen  and 
oxygen;  on  cooling,  the  oxygen  reacts  with  unde- 
COmposed  nitric  oxide  to  give  nitrogen  peroxide. 
Nitrous  oxide  decomposes  into  nitrogen  and  oxygen. 
In  the  reduction  of  nitric  and  nitrous  oxides  and 
nitrogen  peroxide  by  hydrogen,  with  nickel  as 
catalyst,  two  reactions  take  place  simultaneously, 
the  one  giving  ammonia  and  the  other  nitrogen. 
Both  in  the  reduction  of  nitric  oxide  and  of  nitrogen 
peroxide,  the  formation  of  Intermediate  products 
(nitrous  oxide  and  nitric  oxide  respectively)  does 
not  occur.  Temperatures  of  250° — 300°  O.  appear 
to  be  the  best  for  the  formation  of  ammonia.  Below 
these  temperatures  the  reduction  takes  place  slowly, 
whilst  above  (hese  temperatures  the  nickel  gradu- 
ally loses  its  activity  and  the  ammonia  is  appre- 
ciably decomposed  into  its  elements.  Nitric  oxide 
gives  the  ltost  yields,  70°,',  of  the  gas  on  an  average 
being  transformed  into  ammonia:  25 — 39%  of  nitro- 
gen peroxide  and  only  3 — 7%  of  nitrous  oxide  is 
reduced  to  ammonia.  The  reduction  of  the  oxides 
of  nitrogen  to  ammonia  does  not,  therefore,  appear 
to  be  an  advantageous  process  from  the  manufac- 
turing point  of  view,  except,  perhaps,  in  the  case  of 
nitric  oxide,  where  a  more  systematic  study  of  the 
conditions  may  give  better  results.— T.  S.  P. 

Nitrates;  Qaeometrio  determination  of .    0.  A. 

Hill.    Analyst,  1018.  43,  217—218. 

Tue  usual  method  of  determining  nitrates  by 
shaking  with  sulphuric  acid  in  a  nitrometer  filled 
with  mercury  has  many  disadvantages;  if  an  ex- 
ternal reaction  flask  is  used,  this  must  be  filled 
previously  with  a  gas  which  is  inert  towards  nitric 
oxide.  Carbon  monoxide  may  be  used  for  the  pur- 
pose and  is  conveniently  prepared  by  heating  a 
mixture  of  sodium  formate  and  concentrated  sul- 
phuric acid.— W.  P.  S. 

Iodides;    Detection    of    in    the    presence    of 

cyanide*.  L.  J.  Curtman  and  O.  Kaufman.  J. 
Amer.  Chem.  Soc,  1918,  40.  914—917. 
The  detection  of  iodide  in  presence  of  relatively 
large  quantities  of  cyanide  has  been  examined  by 
comparative  tests  with  potassium  nitrite,  potassium 
permanganate,  hydrogen  peroxide,  and  chlorine  as 
oxidising  agents.  The  results  show  that  the  inter- 
ference of  cyanide  is  least  when  potassium  perman- 
ganate is  employed  to  liberate  iodine.  A  method  is 
described  by  means  of  which  it  Is  possible  to  detect 
1  mgrm.  of  iodide  in  (lie  presence  of  500  mgrms.  of 
cyanide.  The  cyanide  is  precipitated  by  the  addi- 
tion of  cobalt  nitrate,  and  after  the  addition  of 
asbestos  fibre  the  mixture  is  boiled  for  half  a 
minute  and  filtered.  The  filtrate  and  washings  are 
then  tested  for  iodide  by  the  addition  of  1  c.c.  of 
chloroform,  2  c.c.  of  33?  II, SO,,  and  2  drops  of  0-5% 
potassium  permanganate.— H.  M.  D. 

Alkali  phosphates;  Reaction  between  the  and 

maqnesium  chloride.  D.  Balareff.  Z.  anorg. 
Chem.,  1918,  102,  241—246. 
The  author  shows  that  the  precipitate  formed  by 
the  addition  of  magnesium  chloride  to  dlsodlum 
hydrogen  phosphate  is  liable  to  contain  alkali  in  the 
form  of  MgNaPO,,  the  amount  of  alkali  depending 


upon  the  conditions  of  precipitation.  In  saturated 
solutions  of  MgOl,  and  Na.HPO,  the  amount  is 
large,  In  dilute  solutions  small.  When  a  dilute 
solution  of  magnesium  chloride  is  added  slowly  to 
a  H)„  solution  of  K  lift),,  the  civstalline  precipi- 
tate formed  < sisis  of  practically  pure  fligKPO  . 

6H.O.  By  healing  to  100°  C.  this  salt  is  converted 
into  the  monohydrate.  When  the  two  solutions  are 
mixed  in  the  reverse  order,  the  composition  of  the 
precipitate  is  uncertain  and  variable,  there  being 
present      probably      Mgi-cro^aq.,      MgHPO  ,aq., 

Mg(OH).,,  and  Mg^POJ,.  When  dilute  (0-2  niol.l 
solutions  are  used,  the  precipitate  is  almost  pure 
MgHP04,aq.  The  rubidium  salt  MgltbPOa,(>H.,0 
can  be  obtained  practically  pure  under  the'  same 
conditions  as  the  potassium  salt.  (See  also  J. 
Chem.  Soc,  Aug.,  1918.)-  B.  ii.  it. 

Stannic  fluoride;  Behaviour  of  solutions  of  . 

N.  II.  Furmau.     J.   Amer.  Chem.  Soc,  1918,   40, 
900—91-1. 

Stannic  fluoride  hydrolyses  completely  in  aqueous 
solution  in  accordance  with  the  equation 
SnFl  +  4Hc,0  =  Sn(OH)4+4HF.  From  this  solution 
the  tin  is  precipitated  by  hydrogen  sulphide;  but 
this  does  not  take  place  in  presence  of  a  sufficient 
quantity  of  hydrofluoric  acid.  From  experiments 
made  with  solutions  of  stannic  chloride,  to  which 
alkali  fluorides  and  varying  quantities  of  hydro- 
fluoric acid  were  added,  it  appears  that  the  absence 
of  precipitation  by  hydrogen  sulphide  requires  not 
only  the  presence  of  fluoride  but  also  of  free  acid. 
The  free  acid  prevents  the  hydrolysis  of  the  stannic 
fluoride.  The  preparation  of  pure  stannic  fluoride 
by  a  method  which  involves  the  use  of  a  minimum 
quantity  of  platinum  ware  is  described.  (See  also 
J.  Chem.  Soc,  Aug.,  191S.)— IT.  M.  D. 

Gold     [compounds]     at     high     temperatures     and 

pressures;  Chemistru  of  .     H.  H.   Morris.     J. 

Amer.  Chem.  Soc,  1918,  40,  917—927. 

Ceistai.n  gold  compounds  are  reduced  when  heated  in 
a  steel  bomb  in  contact  with  water  at  high  tempera- 
tures. Gold  hydroxide  is  reduced  at  320°  C,  and 
reduction  occurs  at  a  lower  temperature  in  presence 
of  sodium  or  magnesium  chloride.  Calcium  chloride 
retards  the  decomposition.  Gold  chloride  gives 
metallic  gold  at  about  370°  C,  but  in  presence  of 
small  quantities  of  sodium,  magnesium,  or  calcium 
chloride  a  temperature  of  450° — 460°  C.  is  required. 
Calcite  and  magnesite  reduce  gold  chloride  in 
aqueous  solution  at  about  310°  C,  but  a  tempera- 
ture of  about  500°  C.  is  required  in  the  presence  of 
sodium,  magnesium,  or  calcium  chloride.  The 
reduced  gold  dissolves  in  hot  concentrated  hydro- 
chloric acid  if  this  contains  gold  chloride.  Aurous 
chloride  is  thereby  formed  and  may  be  titrated  with 
potassium  permanganate. — H.  M.  D. 

Spent    oxide;   Analysis  of   .      V.    Hottenroth, 

Wentzel,  B.  Wolff,  H.  Drehschmidt,  and  Wirts. 
Vei-.  deutsch.  Gaswerke  A.-G.  Z.  angew.  Chem., 
1918,  31,  127—128. 
A  series  of  criticisms  on  the  method  of  determining 
Sulphur  in  spent  oxide  (this  J.,  1918.  240  &).  Hotten- 
roth points  out  that  substances  other  than  sulphur 
are  extracted  by  carbon  bisulphide.  Washing  the 
extracted  sulphur  with  ether  does  not  purify  the 
sulphur  completely.  Wentzel  recommends  the  ex- 
traction of  the  sulphur  by  carbon  tetrachloride  in 
a  modified  Soxhlet  apparatus,  Wolff  converts  the 
extracted  sulphur  into  sulphate  by  fusion  with 
sodium  carbonate  and  potassium  nitrate,  and  pre- 
cipitates the  sulphate  with  barium  chloride,  and 
Drehschmidt  is  also  of  opinion  that  the  sulphur 
should  be  converted  into  sulphate  and  determined 
as  such,  since  purification  by  ether  is  unsatisfactory- 

— W.  P.    S. 
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Use   of   wood    in   chemical   apparatus.      Schorger. 
-See  I. 


Effluents    from    ammonia-recovery    plant    of    coke 
ovens.    Marsson  and  Weldert.     See  IIa. 


Some  chemically  reactive  alloys.    Ashcroft.    See  X. 


Influence  of  iron,  tungsten,  and  nickel  upon  the 
resistance  of  aluminium  to  acids.  Von  Zeerleder. 
See  X. 


Determination  of  nitric  acid  in  bismuth  subnitrate. 
Luce.     See  XX. 


Estimation     of    chromium     in    presence    of    iron. 
Schorlemnier.     See  XXIII. 


Determination     of    carbonates     and     bicarbonates. 
Mestrezat.    ,^cc  XXIII. 


Detection  of  anions.    Feigl.     See   XXIII. 


Volumetric  determination  of  chlorine,  bromine, 
cyanogen,  and  mercuric  ions.  Votocek.  See 
XXIII. 


Aeidimetry  of  coloured  solutions:  at,  application  of 
the  pocket  spectroscope.    Tingle.    See  XXIII. 


Use    of  hydrofluoric   acid    in   analysis.      Furman. 
See  XXIII. 


New   method   of  estimating  mercury  by  means  of 
zinc  filings.     Francois.     Bee  XXIII. 


Patents. 

Sulphuric  acid;  Process  of  concentrating .  Con- 
centrating apparatus.  (a)  I.  Hechenbleikner. 
Charlotte,  N.C.,  (b)  I.  Hechenbleikner,  Assignor 
to  Southern  Electro-Chemical  Co.,  New  York. 
U.S.  Pats,  (a)  1,264,1S2  and  (b)  1,204,509,  Apr.  30. 
1918.  Dates  of  appl.  (a)  Feb.  10.  1917,  (b)  Nov.  0, 
1914. 

(a)  A  bath  of  the  acid  is  maintained  at  a  tempera- 
ture below  its  boiling  point,  and  hot  air  is  passed 
through  the  liquid  to  absorb  and  carry  off  volatile 
impurities.  Weak  acid  is  admitted  to  the  bath, 
after  being  heated  by  the  gases  escaping  from  the 
bath,  (b)  The  apparatus  comprises  means  for  lead- 
ing the  hot  gas  into  the  bath  in  a  number  of 
separate  streams  at  a  point  below  the  surface,  the 
current  of  weak  acid  being  fed  from  a  point  above 
the  container  to  replenish  the  bath,  and  being 
healed  by  the  escaping  gas. — B.  N. 


Sulphuric  arid:  Drnitration  of  .  I.  Hechen- 
bleikner. Charlotte,  N.C..  Assignor  to  The 
Southern  Electro-Chemical  Co.,  New  York.  U.S. 
Pat.  1,264.512,  Apr.  30,  1918.  Date  of  appl., 
Feb.  10,  1917. 

Sulphuric  acid,  containing  nitrogen  oxides,  is 
sprayed  into  a  current  of  steam,  and  oxygen  is 
introduced  into  the  resulting  gases  to  produce 
nitric  acid  fumes,  the  latter  being  subsequently 
condensed. — B.  N. 


Gases  [sulphur  dioxide'];  Method  and  apparatus  for 

segregating    and  recovering  .       Art   of  and 

apparatus  for  treatment  of  corrosive  gases.  F.  A. 
Eustis,  Milton,  Mass.  U.S.  Pats,  (a)  1,205.892  and 
(b)  1,205,893,  Mav  14,  1918.  Date  of  appl.,  Dee.  19, 
1917. 
(a)  In  a  process  for  recovering  sulphur  dioxide  from 
furnace  gases,  the  solution  obtained  by  scrubbing 
the  latter  with  water  is  subjected  to  the  combined 
action  of  heat  and  vacuum,  and  the  sulphur  dioxide 
liberated  is  deprived  of  water  vapour  by  means  of 
refrigerating  and  desiccating  agents,  (b)  To  mini- 
mise corrosion  of  apparatus  by  acid  gases  contain- 
ing condensed  water  (e.g.  the  moist  sulphur  dioxide 
obtained  in  the  foregoing  process),  the  gas  is  de- 
prived of  water  by  stages,  in  each  of  which  the 
gas  is  first  heated  to  above  the  dew  point  of  the 
contained  water  vapour. — W.  E.  F.  P. 

Hydrochloric  acid  from  gaseous  chlorine  and  hinlm- 

gen;  Process  of  obtaining .     C.  W.  Baumann, 

Dusseldorf-Unterrath.  Ger.  Pat.  305.300,  Julv  31, 
1917.    Addition  to  Ger.  Pat.  301,903. 

Gaseous  hydrogen  chloride  is  added  to  the  mixture 
of  chlorine  and  hydrogen  introduced  into  the  explo- 
sion cylinder  as  described  in  the  chief  patent. 
This  prevents  the  overheating  of  the  explosion 
motor  and  thus  enables  the  process  to  be  carried 
out  continuously. — C.  A.  M. 

Compounds  of  potassium  and  aluminium;  Recovery 

of  soluble  from  silicates.    B.  F.  Halvorsen, 

Cnristiania,  Norway.  Eng.  Pat.  107,012,  Mav  30, 
1917.  (Appl.  No.  7745  of  1917.)  Under  Int.  Conv., 
May  30,  1910. 

A  mixture  of  finely  divided  alkali  aluminium  sili- 
cate (felspar)  and  calcium  cyanamide  is  heated, 
either  to  about  050°  C.  in  the  presence  of  super- 
heated steam,  or  under  pressure  with  water  in  an 
autoclave  to  above  100°  C.  The  addition  of  salts, 
e.g.,  chlorides,  nitrates,  sulphates,  etc.,  facilitates 
the  reaction.  When  the  ammonia  has  been  driven 
off,  the  solution  is  filtered,  neutralised  with  an 
acid,  e.g.,  carbonic  acid  or  nitric  acid,  the  precipi- 
tated alumina  is  filtered  off  and  the  solution 
evaporated  until  crystallisation  begins.  A  com- 
paratively pure  potassium  salt  separates  out  on 
cooling. — L.  A.  C. 

Silicon-bearing  earths,  rocks,  minerals,    and    com- 

liounds;   Process  for   decomposing  .      A.    D. 

Hone,  Peterborough.  Canada.  Eng.  Pat.  lio.lis. 
May  9,  1917.     (Appl.  No.  6002  of  1917.) 

The  finely  divided  material  is  mixed  with  a  solid 
compound  containing  fluorine  in  sufficient  quantity 
to  remove  the  silicon  as  silicon  fluoride,  and  an 
acid  capable  of  decomposing  the  compound — e.g. 
sulphuric  acid — either  with  or  without  the  applica- 
tion of  heat.  The  silicon  fluoride  formed  is  passed 
into  water,  thereby  forming  silica  and  hydro- 
fluosilicic  acid.  The  hydrofluosilicic  acid  is  treated 
with  another  compound — e.g.  the  potassium  com- 
pound obtained  in  the  decomposition — thus  forming 
a  fluosilicate  which  may  be  used  in  the  decomposi- 
tion of  other  material. — L.  A.  C. 

Alkalis   and   alumina;   Method     of    obtaining  

from    silicates    containing    them.       F.  A.  Rody. 
Johnson  City,  Tenn.,  Assignor  to  The  Metallur- 
gical Co.  of  America,  New    York.       U.S.    Pat. 
1,203,705,  Apr.  23,  191S.    Date  of  appl.,   May  IS, 
1915.    Renewed  July  13,  1917. 
A  mixture  of  felspar,  leucite,  or  similar  silicate, 
and  an  alkaline-earth  oxide  is  heated  to  a  sintering 
temperature,   the  clinker  is  digested  with  boiling 
water,  and  the  dilute  solution  of  alkali  aluminate 
so  obtained  is  used  to  treat  further  quantities  of 
clinker  until  it  becomes  sufficiently  concentrated. 

—A.  B.  S. 
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Salt      miuuUactun:     Mttliml     ami     si/slitn   of . 

0.     L.    Weil.     Fort      Huron.     Mich.         D.S.      Pat. 

1,261,881,  Apr.  2,  i9is.    Date  of  appl.,  May  10, 

l'.HT. 

i\  ;i  method  <>f  producing  Ball  from  brine  the  latter 
ia  evaporated,  tu-st  al  the  boiling-point  to  form 
-mall  crystals,  and  then  below  the  boiling-point  to 
produce  relatively  large  crystals:.  Of  the  two 
evaporators  employed,  the  second  is  egg-shaped  In 
cross-section  and  provided  with  means  for  regu- 
latlng  the  depth,  and  hence  ihe  surface  area,  of 
liquid.— W.  D.  F.  P. 

Ammonia;  Production  of .    P.  R.  Hershman, 

Lsslgnor  to  Armour  Fertilizer  Works.  Chicago, 
111.  D.S.  Pat.  1,261,520,  Apr.  2,  1918.  Date  of 
appl.,  Dec.  22,  1914. 

Aumntrou  nitride,  alone  or  mixed  with  calcium 
oxide,  Is  treated  with  superheated  steam  while 
maintained  .-it  :i  temperature  approximating  to  bul 
lower  than  600°  C— W.  B.  r.  P. 

Bleach;    Method    of    making    high-strength    . 

K.  P.  McElroy,  Washington,  D.O.  D.S.  Pat. 
L.261,572,  Apr.  2,  1918.  Date  of  appl.,  Aug.  30, 
1917. 

Prom  the  products  of  reaction  between  steam  and 

chlorine  at  about  100°  C,  aqueous  hydrochloric 
a  id  is  removed  by  condensation,  and  the  residua] 
vapour  (hypochlorous  acid)  is  absorbed  by  caustic 
alkali.— W.  B.  F.  P. 

Zinc  chloride;  Production  of .     Producing  sine 

chloride  from  ores.  F.  K.  Cameron  and  .1.  A. 
.•alien.  Salt  Lake  City,  Dtah,  and  K.  \V.  Hyde, 
New  York.  Assignors  to  American  Smelting  and 
Refining  Co.,  Salt  Lake  City.  D.S.  Pats,  (a) 
U201,696  and  (b)  1,261,690,  Apr.  2,  1918.  Dates  of 
appl..  June  Is  and  July  17.  1917. 

ia)  Oxidised  zinc  ore  is  treated  with  sufficient 
strong  hydrochloric  acid  to  combine  with  the  bases 
I  resent.  The  mass  is  then  evaporated  to  dryness. 
maintained  at  aboul  300°  C.  until  evolution  of 
hydrochloric  acid  ceases,  and  treated  with  water  to 
dissolve  the  zinc  chloride,  (nl  Oxidised  zinc  ore 
containing  lead  is  mixed  with  a  metal  chloride,  and 
the  mixture  is  heated  to  volatilise  the  lead  as 
chloride.  Zinc  chloride  is  then  recovered  from  the 
residue  by  leaching.  — W.  E.  P.  I'. 

Kelp-dryer,  s.  R.  Oppenheim,  Keeler,  Cal.  D.S. 
Pat.  1,260,041,  May  14,  1918.  Date  Of  appl.,  .Tune  7, 
1917. 

A  horizontal,  rotary  cylinder  is  provided  internally 
with  lateral  vanes  between  which  a  number  of 
parallel  cross  plates  are  disposed  obliquely.  The 
vanes  extend  along  the  entire  length  of  the  cylinder 
and  are  inclined  near  the  feed  end.  their  inner  edges 
being  advanced  in  the  direction  of  rotation  so  as  to 

form  lifting  pockets.     The  kelp  is  caused   to  travel 

tiorlzontally  by  the  rotation  of  the  cylinder. 

— W.  E.  F.  P. 

Steatite;    [Electro-osmotic]    process    of   removing 

liquid  \  water]  from .    r..  Sehworin,  Assignor 

to  Blektro-Osmose  A.-G.   (Graf  Schwerin  Ges.), 

Frankfort.  Germany.     V  S.  Fat.  l,2lir.,330,  May  II. 

lids.       Date  of  appl..   Nov.  11,  1914.       Renewed 

Oct.  'J!.   1917. 
Steatite  is  finely  subdivided  i"  the  presence  of  an 
electrolyte  suitable  for  bringing  the  solid  body  into 
Ihe  sol  condition,  and  of  a  colloid  body  ('.//.  sodium 
Silicate),    and     then     subjected     to     electro-osmotic 

treatment.  — W.  H.  F.  P. 


Ohalk;  Process  of  making  li</iu  precipitated  . 

x.  Statham,  Hastlngs-upon-Hudson,  Assignor  to 

Industrial  Chemical  CO.,  New  York.  F.S.  Pat. 
1,260,889,  May  11,  litis.  Hale  of  aj.pl.,  .lulv  25, 
1917. 

Fi  be    hydrated    lime    liquor,    having    a    density 

between    25°   and    ::."i0    Tw.    (sp.    gr.    1-125      1175),    Is 

sprayed  repeatedly  through  an  atmosphere  rich  in 

Carbon  dioxide  and  under  a  pressure  of  00—80  lb. 
per  sq.  in.  The  liquor  is  then  tillered  and  the 
residue  dried   at  110°— 120°  C.  without    agitation. 

— W.  E.  v.  r 


Exchange  silicates;  Process  of  making .    Pro- 
cess of  making    exchange    bodies.      G.  Rudorf, 
London.  Assignor  i<>  The  Permutit  Co.,  New  York. 
D.S.  Pats,  (a)  1,203, Tin;  and  (b)  1,263,707,  Apr.  23. 
191S.     Dates  of  appl.,  Dec.  9  and  22,  1916 
(A)   A    ROCKS   material   containing  acid-soluble  sili- 
cates is  extracted   first  with  hydrochloric  acid  and 
then   Willi    soda    solution.        The   acid    solution   is 
neutralised    with   Ihe    soda     solution,     producing    a 
precipitate  Which  is  dried  at   a  low    temperature. 
(b)  A  solution  of  an  alkaline  silicate  is  mixed  with 
such  a   proportion  of  a   solution    of  an  aluminium 
sail  containing  an  acid  radicle  that  the  mixture  Is 
distinctly   alkaline   to   methyl   orange,   but   not    to 
phenolphthaleiri.— A.  P».  S. 


Gases  [containing  phosphorus  pentoxide  and  silicon 

fluoride];  Condensing from  electric  furnaces. 

Cooling  and  condensing  gases.  I.  Hechenbleikner, 
charlotte,  N.C.,  Assignor  to  Southern    Electro 

Chemical  Co.,  New  York.  U.S.  Pals,  (a)  1,264,510 
and  (is)  1,264,511,  Apr.  30,  1918.  Date  of  appl., 
Feb.  10,  1917. 

in  Cases  containing  phosphorus  pentoxide  and 
silicon  fluoride  are  treated  to  produce  phosphoric 
acid  and  hydrolluosilicic  acid,  by  first  removing 
dust  from  the  gases  whilst  they  are  in  a  heated 
state,  and  then  electrically  precipitating  the  phos- 
phorus pentoxide  as  a  solid,  which  is  brought  Into 
contact  with  water  to  form  phosphoric  acid.  Tho 
residual  gas  is  passed  through  an  absorption  and 
condensation  system  in  contact  with  water  to  form 
liydrotiuosilicie  acid.  The  acid  is  finally  concen- 
trated, (b)  The  hot  gases  are  passed  through  a 
chamber  in  contact  with  water-cooled  units  to  cool 
I  hem  and  separate  dust,  and  are  then  treated  as 
described  above. — B.  N. 


Hono-  and  diammonium  phosphate;  Manufacture  of 

.      I.     Hechenbleikner,     Charlotte,     N.C., 

Assignor  to  Southern  Fleetro-Cheniical  Co.,  New 
York.  F.S.  Fats,  (a)  1,204,513  and  (b)  1,204,514, 
Apr.  30,  191S.     Date  of  appl.,  Feb.  10,  1917. 

(a)  Dilute  phosphoric  acid,  containing  35  to  43% 
I'n  .  is  showered  in  a  downward  direction,  and 
then  collected  to  form  a  bath,  and  ammonia  gas 
is  introduced  in  divided  streams  at  a  point,  below 
the  surface  of  the  bath.  The  resulting  gases  flow 
from  the  bath  as  an  upward  counter-current  into 
contact  with  the  downward  How  of  acid  to  the  bath. 
The  heat  of  neutralisation  is  used  to  evaporate 
water  from  the  bath  and  produce  dry,  non-hygro- 
seopie,  ammonium  phosphate  crystals.  Cn)  The 
si  ream  of  phosphoric  acid  is  showered  downwards 
to  preheat  It  by  the  escaping  gas,  and  the  liquid 
is  conducted  in  a  stream  into  contact  with  a  stream 
of  ammonia  gas  flowing  in  the  opposite  direction. 
The  resulting  crystals  are  dried  by  the  conjoint 
effect  Of  the  heal  of  neutralisation  and  heat  applied 
externally  by  means  of  an  air  blast. — B.  N. 
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Boron  derivative   of  pyrophosphoric   acid;  Manu- 
facture  of  a   [non-hygroscopic]   .    B.  Levin, 

Hale,  Chester.  Eng.  Pat.  116,735,  May  10,  1917. 
(Appl.  No.  7015  of  1917.) 
Pvrophosphoric  acid  (or  orthophosphorie  acid)  is 
heated  to  250°  C,  and  a  boron  compound,  e.g.,  boric 
anhydride,  boric  acid,  or  metabolic  and/or  pyro- 
boric  acid,  added  in  such  quantity  that  one  atom 
of  boron  is  provided  for  each  two  atoms  of  phos- 
phorus. Heating  is  continued,  the  temperature 
being  raised  if  necessary,  until  the  mass  is  worked 
up  to  a  homogeneous  paste,  which  is  run  into  trays 
and  dried  in  a  heated  oven.  The  product,  a  pyro- 
phosphoboric  acid,  having  the  formula  P.HP,07,  is 
non-hygroscopic,  and  may  be  ground  to  a  powder 
or  dissolved  in  water  and  converted  into  salts. 

— L.  A.  C. 

Chlorides;  Electrolysis  of [and  production  of 

chlorohydrocarbons].       Manufacture    of    alkalis 
[and     chlorohydrocarbons}.       K.     P.      McElroy. 
Assignor  to  Chemical  Development  Co.,  Washing- 
ton,    D.C.      U.S.     Pats.     (A)     1,284,535    and     (B) 
1,204,536,    Apr.    30,    1918.      Dates    of    appl.,     (a) 
Dec.  9,  (b)  June  22,  1915. 
(a)  An  aqueous  solution  of  a  chloride  is  electrolysed 
in  a    suitable  chamber,    at    a   temperature   about 
100°  C,    the    alkali    formed    being    removed    and 
recovered.    During  the  electrolysis,,  an  define,   oil 
gas,  or  unsaturated  hydrocarbon,  is  conveyed  into 
the    vicinity   of   the   anode   at   a   rate   sufficiently 
rapid  to  combine  with  the  chlorine  as  quickly  as 
it  is  produced.    The  vapours  of  the  chlorinated  pro- 
duct and  aqueous  vapour  are  cooled   to  condense 
and  return  the  aqueous  distillate,  and  the  vapours 
are  then  further  cooled  to  collect  the  chlorinated 
product,     (b)   A    chloride   solution   is    electrolysed 
in    a    thin    layer    between    a     pair    of     parallel 
diaphragms  separating  the  anode  and  cathode,  and 
during  the  electrolysis  the  anode  is  maintained  in 
an  atmosphere  of  an  olefine  or  oil  gas. — B.  N. 

Potassium  salts  from  mother-liquor  salts;  Process 

of  separating  .    G.  Sterling,  Salt  Lake  City, 

Utah.     U.S.    Pat.  1,204,572,  Apr."  30,  191S.    Date 
of  appl.,  Sept.  17,  1917. 

An  intimate  mixture  of  mother-liquor  salts  (from 
brine)  with  silica  and  limestone  is  heated,  with 
stirring,  to  eifect  combination  between  the  silica 
and  the  magnesium  and  sodium  (present  as  sul- 
phate) of  the  mother-liquor  salts  and  the  cal- 
cium of  the  limestone.  The  mixture  is  then 
further  heated  to  volatilise  potassium  salts  and 
sodium  chloride,  whereby  a  condensed  product  rela- 
tively rich  in  potassium  and  free  from  magnesium 
salts  is  obtained.  The  silica  of  the  original  mixture 
may  be  replaced  by  a  potassium-bearing  silicate,  in 
wiiich  case  the  nonvolatile  residue  is  treated  to 
convert  the  insoluble  potassium  of  the  silicate  Into 
a  soluble  salt,  and  re-heated  to  recover  the  latter. 

— W.  E.  F.  P. 

Nitrogen     compounds    from    metal    carbides     and 

nitrogen;  Process  of  obtaining  .    V.  Thrane, 

Christiania.       Ger.    Pat.   302.5S3,    Oct.    29,   1910. 
Under  Int.  Conv.,  Nov.  29.  1915. 

That  part  of  the  apparatus  in  which  the  metal 
carbide  reaches  the  reaction  temperature  is  con- 
structed in  the  form  of  an  inclined  plane,  so  that 
when  the  reaction  is  complete  the  vessel  contain- 
ing the  charge  falls  by  gravity,  and  is  thus  auto- 
matically withdrawn  to  a  cooler  part  of  the  appa- 
x-atus  with  the  object  of  preventing  reversal  of  the 
Teaction.  The  apparatus  may  also  contain  a 
■cylindrical  space  having  in  its  floor  a  turntable  upon 
which  the  reaction  vessels  rest,  and  by  means  of 
which  thev  mav  be  conveyed  to  the  inclined  plane. 

— C.  A.  M. 


Sulphites;  Process  of  manufacturing  solid  neutral 

from    bisulphite    solutions.       Farbenfabr. 

vorm.  F.  Bayer  und  Co.  Ger.  Pat.  304,S07,  Jan.  5, 
1917. 

A  solution  of  a  bisulphite  is  decomposed  by  meaus 
of  oxides  or  carbonates  suspended  in  the  mother 
liquor  from  which  the  sulphite  has  separated  in 
a  previous  operation.  When  spent  the  mother 
liquor  is  renewed  by  saturation  with  sulphur 
dioxide.— C.  A.  M. 

Elements  of  the  air;  Process  for  the  separation  by 

liquefaction  and  rectification  of  the  .     L'Air 

Liquide,  Soc.  Anon,  pour  l'Etude  et  1' Exploit. 
des  Proe.  G.  Claude,  Paris.  Eng.  Pat.  114.S17. 
Oct.  17,  1917.  (Appl.  No.  15,0S2  of  1917.)  Under 
Int.  Conv.,  Apr.  13,  1917. 

In  Eng.  Pat.  3326  of  1911  (this  J.,  1912,  335)  is 
described  a  method  of  separating  pure  oxygen  and 
pure  nitrogen  from  liquid  air,  but  with  the  disad- 
vantage of  a  poor  yield  of  oxygen,  a  large  part  of 
this  gas  leaving  the  apparatus  mixed  with  nitrogen 
and  argon.  In  order  to  avoid  this  loss,  the  liquid 
oxygen  from  the  main  rectifying  column  is  intro- 
duced ouly  towards  the  lower  plates  of  the  second- 
ary rectifying  column,  and  the  escaping  gases,  after 
passing  through  a  heat  exchanger,  are  compressed 
and  returned  to  a  nest  of  tubes  immersed  in  liquid 
oxygen  at  the  bottom  of  the  latter  column,  in  which 
they  are  liquefied,  with  the  exception  of  a  small 
residue  of  nitrogen.  The  liquid  is  then  passed  up 
-a  tube  which  enters  the  secondary  rectifying 
column  on  a  level  with  the  exit  tube,  and,  as 
rectification  proceeds,  the  escaping  gases  become 
poorer  and  poorer  in  oxygen.  If  the  gaseous 
residue  in  the  nest  of  tubes  corresponds  to  the 
proportion  of  nitrogen  accompanying  the  liquid 
oxygen — e.g.,  2  or  3% — the  escaping  gas,  part  of 
which  is  extracted  after  leaving  the  heat  ex- 
changer, consists  almost  entirely  of  oxygen  and 
argon.  Of  the  air  introduced  into  the  apparatus, 
about  four-fifths  should  be  liquefied  in  a  system  of 
coils  in  the  main  column,  and  about  one-fifth  by  the 
liquid  oxygen  in  the  bottom  of  the  secondary 
column,  whence  the  liquid  produced  is  introduced 
into  the  main  column  to  compensate  for  loss  of 
liquid  oxygen  through  the  tube  conveying  the  liquid 
to  the  lower  part  of  the  secondary  column. 

— L.  A.  C. 

Sulphides;  Process  for  the  production  of  metallic 

.    C.  O.  Griffith,  Wormit.  Scotland.     U.S.  Pat. 

1,261,023,  Apr.  2,  1918.  Date  of  appl.,  June  7, 
1917. 

See  Eng.  Pat.  105,830  of  1916;  this  J.,  1917,  040. 

Sulphate    of   cadmium    solutions;   Electrolysis   of 

.     E.  J.  Hunt,   Oldbury,  and  W.  T.  Gidden, 

Warley,  Assignors  to  Chance  and  Hunt,  Ltd., 
Oldbury.  U.S.  Pat.  1.264,802,  Apr.  30.  1918.  Date 
of  appl.,  June  24,  1916. 

See  Eng.  Pat.  14,273  of  1915;  this  J.,  1910,  839. 

Reflux  condensinq  apparatus  for  cooling  salt  solu- 
tions or  other  liquids.    Ger.  Pat.  305,240.     See  I. 

Process    of    separating    gases    or    vapours    from 
gaseous  mixtures.    Ger.    Pat.    304,603.     See   I. 

Manufacture  of  ammonia   or  ils  salts.     Eng.    Pat. 
115,449.    See  Ha. 


Method  of  distilling  pyroligneous  acid.     U.S.  Pat. 
1.201.344.     See  lis. 
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1'rocess  for  obtaining  artificial  magnetite  for  the 

production  of  artificial  stone,  omenta,  pigments 
etc.  Ger.  Puts,  jso.vns,  :ior..44!>,  ::ir,.  i in,  and 
306,447.    Si  e  IX. 


/  tlltsatton  of  nitre-oake  [for  treatment  of  copper 
\.    Bnp.  Pat.  116,1st.    See  x.  ' 

preventing  agglomeration  ami  harden- 
ing of  ammonium  sulphate  during  storage.  Ger. 
Pat.  305,715.    See  XVI. 


<  of  i'ii  paring  non-deliaut  roeni 
haloffi  n  calcium  compounds.    Ger. 
XX. 


water-soluble 
Pat.  305,367. 


Vm.- GLASS;  CERAMICS. 

Optical  glass;  Vonn  nclature  of .    W.  Zschokke, 

Z.  f.  Instrumentenkxuide,  iois,  38,    i:i    54. 

The  various  systems  of  nomenclature  of  optical 
9es  are  confusing  and  irrational,  being  based 
mi  blBtorical  considerations  or  chemical  char- 
acter without  any  relation  to  the  optical  properties. 
The  new  Sendlinger  optical  glass  works,  Berlin, 
has  Introduced  a  system  which  is  intended  not  only 
to  classify  bur  to  give  an  Indication  of  optica]  pro- 
perties also.  The  glasses  are  divided  into  four 
groups,  ■'  Kron."  "  Flint."  "  Barion,"  and 
"  Barint,"  the  last  two  names  being  contractions 
"f  "  Barium-Kron  "  and  "Barium-Flint,"  and 
covering  the  newer  barium  silicate  glasses.     The 

individuals   in   these  groups    are    characterised    by 

affixing  two  numbers  which  Indicate  the  optical 
properties  e.g.,  Kron  507/628  indicates  a  crown 
glass  of  refractive  index  1  .kit  and  dispersive  power 
ithe  y  of  Abbe)  62<8.— H.  .1.  II. 


Silica     !'■  cks;    Composition     of    refect  ton' 
J.  S.    McDowell.    Eng.  and   Min.   .1.,  1918, 
964—956. 


105, 


The  thermal  conductivity  of  silica  bricks  is,  accord- 
ing to  Dudley,   25%  greater  than  that  of  fireclay 
bricks  of  good   quality.     The   greater  part   of   the 
expansion  which   silica   bricks  undergo  on  burning 
is  permanent  and  is  clue  to  the  inversion  of  Quartz. 
The  temporary   or   true  thermal  expansion  occurs 
largely  over  a  narrow  range  of  temperature  and  to 
it   is   attributed   the  tendency  of  silica   bricks   to 
spall.    Bricks    made    of    Medina    quartzite    from 
Huntingdon  ('.unity.    Pa.,   were  subjected   to  eight. 
and  ten  burnings   respectively.     Expressed   in  per 
cent,  by  volume  their  mineral  compositions  were: 
After  8  burns:    silicates  14,  cristobalite  33,  tridy- 
mlte  53%;  after  10  burns  :  silicates  11,  cristobalite 
28,    tridymlte   61%.    These    results   together   with 
others  obtained  previously  are  shown  graphically. 
The  percentage  of  "  quartz  plus  silicates  "  reaches 
an  approximately  constant  value  of  13%  after  the 
third   burn    and    probably   the   whole  of   this    13% 
represents  silicates    formed    by  the  lime   used  as 
bond     and    the    impurities    in    the    raw    material. 
A   completely   inverted   brick    should   contain   about 
87%    tridymlte  ami  13°     silicates.     Apparently  10 
or  17  burnings,   or  one  continuous  burning    for  a 
month,  would  be  needed  to  reach  this  composition, 
so  that  the  cost  is  prohibitive.    So  far  as  perma- 
nent expansion  is  concerned,  there   is  little  advan- 
tage in  more  than  one  burning  and,   for  practical 
purposes,    none  after  the    third   burning.     A   silica 
brick  made  of  P.araboo  (piartzite  contained  :  quart/, 

plus    silicates    67%,    cristobalite    27%,    tridymlte 

6%;  a  brick  of  Medina  quarfzile  contained  :  quartz 
plus  silicates  25%,  cristobalite  71%,  tridymlte  1',,. 
The  difference  Is  attributed  to  differences  in  the 


torture  Oi    the  quartzites.     The   Itaral quartzite 

being    much    coarser    in    grain    than    the     Medina 

Quartzite  it  cannot  Invert  so  rapidly,    whilst  con. 
siderlng  Wernicke  and  WUdschrey's  statement  that 

ordinary    quarlzites     do    not     produce    good    silica 

wricks  as  too  sweeping,  the  author  confirms  their 
general  conclusion  that  the  Oner  grained  quartettes 

with  a  cement  of  amorphous  silica  are  the  most 
suitable  tor  making  bricks.  He  also  confirms  their 
statement  thai  the  selection  of  rock  of  the  proper 
texture  offers  greater  possibilities  for  the  produc 
ion  of  the  best  (tridymlte)  bricks  than  any  altera- 
tion m  the  process  of  manufacture.  A  coarse  tex- 
ture brick  spalls  less  than  one  composed  of  line 
grains,  but  Insufficient  grinding  may  induce  other 
defects.  As  there  are  often  wi.le  variations  in  Ihe 
textures  of  quartettes  of  the  same  geological  loca- 
tion, the  averages  of  a  sulliciently  large  number  of 
grain-size  measurements  should  be  taken  —A    B   S 


Porcelain  and  magnesia;  Electrical  resistivity  of 
- —  at  high  temperatures.  V.  H.  Brace  Amer 
Electrochem.  Soc,  Apr.-May,  1918.  [Advanced 
proof.]    8  pages. 

The  porcelain  used  for  sparking-plug  insulators  is 
VS1^    V'"0'  w'"'"   «nployed  as  an  insulator  at 
1000    O.    because   of  current-leakage.    Test-pieces 
about  1  in.  by  OS  in.,  of  electrically  fused  magnesite 
(containing  04%   MgO)  and  of  the  same  magnesite 
fused  electrically,  (hen  crushed  to  powder,  moulded 
under  heavy  pressure,  and  burned  at  1700°  0    were 
placed  on  a  grid  of  square  nickel  wire  supported 
on   an  asbestos  pad  and  loaded  with  a  weight   of 
about  11  lb.,  the  weight;  being  placed  on  an  asbestos 
pad   supported   on  a   nickel  grid.    The  loaded  test- 
pieees  were  heated  in  a   muffle  furnace  at.  1000°  C. 
for  24  hrs.  ami  allowed  to  cool  quickly.     The  tem- 
perature was   then  adjusted   to  Ihe  required  value 
and    time    allowed   for   the   test-piece   to   attain   a 
uniform  temperature.     After  this,  an  electric  cur- 
rent of  constant    voltage    (120   volts)   was  applied 
through  the  grids  at  each  end  of  the  test-piece  and 
the  current  was  measured  at  intervals.    After   a 
sufficient  number  of  readings  had  been  taken,  the 
current   was  reversed  and   further   readings  were 
made.    The    results,    plotted   graphically,  "showed 
that,  the  apparent    resistivity  is   a  function  of  the 
time  during  which  the  current  is  applied,  the  final 
value  in  some  cases  being  several  limes  the  initial 
one.     When  the  current  was  reversed  the  resistivity 
was    lowered,    but    gradually   rose    to   ils    former 
value.     This  occurred  even  after  repeated  reversals. 
Fused    magnesite   has    a    higher  resistivity  and  a 
higher  ratio  of   initial  to  final  resistivity' at  each 
temperature  than  a  piece  of  the  porcelain  used  for 
sparking  plugs,  and  the  resistivity  attains  a  con- 
stant value  more  quickly.    This  appears  to  be  due  to 
Ihe  porcelain  being  a  complex  mixture  of  mutually 
soluble  oxides,  whereas  the  magnesia  is  a  relatively 
pure   material.     The   moulded    sample  of   magnesia 
had  slightly  lower  resistivity  values  than  the  other 
sample,  but  the  difference  was  not  marked;  it  may 
be  due    to   the   inl  roducl  ion   of    impurities    during 
grinding    and     firing.     At    010°    and     000°  C.,     the 
porcelain   behaved   like   a   storage  battery   and    on 
slopping  the  current  it.  gave  an  electromotive  force 
of  0-7  volt,  in  the  opposite  direction,  which  decayed 
slowly,    but    was  appreciable  after  half  an    hour. 
This  behaviour  suggests  electrolytic  phenomena. 

—A.  B.  S. 


Magnesia-silica  mixtures;  Crushing  strength  of 

at  liif/li  temperatures.  O.  L.  Kowalke  and  O.  A. 
Hougen.  Amer.  Electrochem.  Soc,  Apr. — May, 
1918.     [Advance  copy.]    11  pages. 

Mixtures   of  magnesia    and  silica  in  various  pro- 
portions were  made  into  cylinders  210  in.  high  by 
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1  in.  diani.,  fired  at  2100°  C,  and  afterwards  re- 
heated in  an  electric  furnace  at  the  rate  of  10°  C. 
per  rain,  under  a  load  of  00-5  lb.  per  sq.  In.,  the 
temperature  at  which  failure  occurred  being  noted. 
The  heat-treatment  during  the  first  firing  and  the 
rate  of  heating  under  load  had  considerable  in- 
fluence on  the  result.  The  best  results  were 
obtained  with  mixtures  containing  7  to  S%  of  silica : 
these  failed  at  1S70°  C,  whilst  pure  magnesia  failed 
at  16S0°  C.  The  failure  of  cylinders  of  pure 
magnesia  was  gradual;  that  of  the  mixtures  was 
abrupt.  When  the  cylinders  were  fired  at  or  above 
1900°  C.  they  lost  weight  owing  to  the  reaction 
between  them  and  the  carbon  supports  used  to 
transmit  the  pressure.  Cylinders  fired  at  1800°  C. 
contained  periclase  enveloped  In  and  bonded  with 
forsterite.  Below  1500°  C.  there  was  little  forsterite 
and  the  strength  was  low;  at  2000°  C.  the  forsterite 
collected  into  separate  crystals  of  larger  size  and 
consequently  the  strength  of  the  cylinders  was 
reduced.  When  the  cylinders  were  heated  and  then 
quenched  in  cold  water,  the  formation  of  forsterite 
was  repressed  though  some  was  still  formed  in  the 
grain-boundaries  of  the  periclase. — A.  B.  S. 


Patents. 

Glass  furnaces.    A.  F.  Peeters.  Lingedijk,  Holland. 

Eng.  Pat.  110,477,  Feb.  11,  191S.     (Appl.  Xo.  2439 

of  191S.) 
Ix  a  rectangular  tank  furnace  the  "  burner  "  is 
placed  at  the  end  of  the  working  space,  the  gases 
travelling  first  through  the  working  space  and  then 
through  the  melting  space,  instead  of  in  the  opposite 
direction,  as  is  customary.  Advantages  of  the  new 
arrangement  are  that  the  glass  is  melted  on  the 
counter-current  principle,  the  solid  materials  being 
fed  into  the  coolest  part  of  the  furnace  and  the 
molten  glass  flowing  gradually  to  the  zone  of  the 
highest  temperature;  the  distribution  of  heat  in 
the  furnace  allows  the  glass  to  be  melted  more 
efficiently:  the  burning  fuel  {e.g.  tar)  enters  so  hot 
a  portion  of  the  furnace  that  no  deposition  of 
carbon  occurs  and  no  undesired  coloration  of  the 
glass  need  be  feared. — A.  B.   S. 


Kiln;  Sectional  .    R.  H.  McElroy,  Assignor  to 

International  Clay  Maehinerv  Co.,  Davton,  Ohio. 
U.S.  Pat.  1,204,310,  Apr.  30,  191S.  Date  of  appl., 
July  2,    1917. 

A  rectangular  kiln,  having  a  perforated  sole,  is 
provided  with  a  number  of  sections,  arranged 
longitudinally,  each  section  having  bag-walls  at  the 
sides,  forming  conduits  for  the  heated  air  and  the 
products  of  combustion,  together  with  longitudinal 
connecting  flues  between  the  sections,  and  lateral 
hot  air  flues  or  rice  versCi. — A.  B.  S. 


Kiln;  Compartment .    R.  H.  McElroy,  Assignor 

to  International  Clav  Maehinerv  Co.,  Davton. 
Ohio.  U.S.  Pat.  1,204,317,  Apr.  30,  1918.  Date 
of  appl.,  Sept.  1,  1917. 
A  kilx  is  divided  into  compartments,  which  are 
connected  by  flues  not  in  alinement,  the  length  of 
each  flue  being  greater  than  the  width  of  one  com- 
partment, so  that  several  compartments  may  be 
heated  simultaneously.  The  compartments  are  also 
connected  by  air  flues,  which  in  turn  are  connected 
by  Literal  flues,  and  by  means  of  a  hood  the  lateral 
flues  may  be  connected  with  either  the  main  draught 
flue  or  the  waste-heat  flue  through  uptake  flues. 

—A.  B.  S. 


Kiln-system.  J.  T.  H.  Warwood.  Wadsworth. 
Ohio.  U.S.  Pat.  1,204,722,  Apr.  30,  1018.  Date 
of  appl.,  July  7,  1917. 

A  series  of  round  kilns  with  fire-boxes,  perforated 
hearths,  and  vertical  flues  is  connected  through  the 
perforated  hearths  with  an  upper,  central,  longi- 
tudinal flue,  and  the  vertical  flues  are  connected 
with  a  lower,  central,  longitudinal  flue.  These 
upper  and  lower  flues  are  connected  to  each  other 
by  means  of  damper-controlled  ports,  an  upper 
lateral  flue,  and  transverse  flues  meeting  the  upper 
central  flue  between  the  ports  and  the  dampers. 
A  lower  lateral  flue  is  connected  to  the  lower 
central  flue  through  a  transverse  passage  and  to 
an  exhaust.  The  portions  of  each  kiln  connected 
to  the  upper  and  lower  central  flues  respectively 
may   be  connected  rice  versa. — A.  B.  S. 


Glass  and  method  of  making  it.     E.  W.  Enequist. 

Brooklvn,  X.Y.     U.S.  Pat.  1.201,015,  Apr.  2,  191^. 

Date  of  appl.,  July  20,  1917. 
Fused  lepidolite  (lithia  mica)  is  added  to  a  glass 
batch  and  the  whole  is  then  fused  so  as  to  produce 
a  glass  of  superior  strength,  temper,  and  appear- 
ance.— A.  B.  S. 


Ceramic  ami  like   ware;  Manufacture  of  [lustrous] 

.    Elektro-Osmose     A.-G.      (Graf     Schwerin 

Ges.),  Berlin.  Eng.  Pat.  113,777,  Sept.  27.  1917. 
Under  Int.  Conv.,  Feb.  28,  1917.  (Appl.  No. 
13,963  of  1917.) 

Lustrous  coatings  on  ceramic  ware  are  produced 
by  applying  the  coating  material  in  the  form  of 
a  colloidal  sol  and  then  firing  the  ware  to  a  tern- 
lierature  below  the  melting  point  of  the  coating. 
Suitable  coating  materials  are  clays,  many  silicates, 
zireonia  and  other  oxides,  carborundum,  etc. 
These  may  usually  be  converted  into  the  sol  state 
by  suspending  them  in  water  containing  a  small 
proportion  of  an  electrolyte  and  allowing  the 
coarser  particles  to  settle;  i>v  tin-  method  des 
in  Eng.  Pat.  14,235  of  1912  (see  Addition  to  Fr. 
Pat.  12i;.072:  this  J..  1912,  11S0);  or  by  alternate 
treatment  with  acids  and  alkalis.  The  degree  of 
lustre  obtained  varies  with  the  degree  of  disper- 
sion of  the  colloid. — A.  B.  S. 


Vitreous  enamel:  Production  of  articles  enamelled 

with  a  .    K.  Warga,  Brooklyn.  N.Y..   U.S.A. 

Eni'.  Pit.  116,361,  June  11.  1917.     (Appl.  Xo.  8319 

of  1917.) 

Sheets  of  aluminium  or  its  alloys  are  heated  to 
500° — 700°  C.  and  covered  with  a  thin  layer  of 
finely  powdered  glass,  enamel,  or  other  vitrifiable 
material,  so  as  to  form  an  adherent  coating  which 
will  not  crack  when  the  sheets  are  afterwards  made 
into  articles  of  the  desired  shapes. — A.  B.  S. 


(a)  Aluminous  abrasive,    (b)  (c)  Aluminous  abrasive 
and  process  of  making  the  same.     L.  E.  Saunders 
and  R.  H.  White,  Xiagara  Falls,  X.Y.,  Assignors 
to    Norton    Co.,    Worcester,    Mass.     U.S.    Pats. 
(a)    1.203.007,    (b)    1,203,709,    and     (c)    1,203,710. 
Apr.  23,  1918.    Dates  of  appl.,  (a)  Dec.  20,  (b)  and 
(c)  Aug.  2,  1917. 
(a)  A  crystallixe,  aluminous  abrasive  containing 
material  quantities  of  an  acid  oxide  (as  silica)  and 
an  alkali,  so  proportioned  as  to  yield  a  relatively 
weak  abrasive  grain  as  compared  with  aluminous 
grains  of  similar  acid   oxide   (silica)  content,  but 
free  from  alkali,     (b)  A  crystalline  abrasive  with 
properties  similar  to  (a)  is  made  by  fusing  a  mix- 
ture   of  alumina   and   a    sodium    compound  in  an 
electric     furnace.       The      sodium     compound     is 
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vaporised  and  causes  Individual  crystals  of  the 
solidified  product  to  be  perforated  or  cellular. 
(i  i  An  abrasive  wiih  properties  similar  to  in  and 
(b)  is  made  by  mixing  bauxite  with  a  small  propor- 
tion of  an  alkali  compound,  wit u  or  without  carbon, 
and  fusing  in  an  electric  furnace.    A.  B.  s. 


.1  llumina;  Product  [abrasive]  containing and 

process  o}  preparing  the  same.  I..  B.  Saunders 
and  B.  II.  White,  Niagara  Falls.  N.Y.,  Assignors 
to  Norton  Co.,  Worcester.  Mass.  U.S.  Fat. 
1,263,708,  Apr.  33, 1918     Dateof  appl.,  .Mar.  -.  1917. 

A\  aluminous  material  Is  fused  with  sufficient 
sodium  carbonate  to  convert  a  materia]  proportion, 
ior  example,  more  than  hair,  of  the  alumina  Into 
modification,  rhe  product  may  be  used  as  an 
abrasive,    a.  B.  8. 


Earthenware  and   like  articles;   Cranks  for  sup- 
porting   during  tin-  process  of  firing,    \v.  p. 

Edwards,  and  .1.  Edwards  and  Sons,  Ltd.,  Stoke- 
on-Trent.  Eng.  Pat.  116,241,  Feb.  13,  1918.  (Appl. 
No.   2580  of   1918.) 


1X.-BUILDING   MATERIALS. 
cork  slabs  from  cork  waste.    Ost.    See  V. 


Composition  of  refractory  silica  brides.    McDowell. 
See  VIII. 


Patents. 

concrete  or  annul  substances,  and  the  composi- 
tion thereof.  L.  Linden,  London.  Eng.  Pat. 
114,641,  Mar.  6,  1917.     (Appl.   No.  3317  of  1917.) 

Coxgber  or  cement  substances  are  made  by  inii- 
mately  mixing  Portland  cement  or  the  like; 
vegetable  matter  such  as  moss,  turf,  seaweed,  cork, 
or  Bores;  finely  divided  iron  ore  or  other  metallic 
ore;  a  binder  consisting  of  5  kilos,  of  fresh  quick- 
lime'. 3  kilos,  of  aluminium  sulphate,  and  1  cubic 
metre  Of  water;  and  fatty  matter  introduced  in  the 
form  of  strings  of  jute  or  other  textile  material  or 
fragments  of  pumice,  cork,  etc.,  impregnated  with 
oil  or  grease.  The  binder  is  prepared  in  a 
mechanical  mixer,  the  vegetable  matter  is  added, 
and  then  the  cement  is  introduced  slowly  and  is 
followed  by  the  ore.  the  mixing  being  continued 
without  intermission  during  the  whole  of  the  time. 
The  impregnated  strings  or  other  material  are 
arranged  in  layers  in  the  composition  whilst  it  is 
still  soft  or  they  may  be  arranged  in  conjunction 
with  the  ordinary  reinfora  ment.  As  the  cement  or 
concrete  dries,  the  fatty  matter  gradually  per- 
meates it.  producing  a  Structure  of  great  resiliency 
and  resistance  to  shock. — A.  B.  S. 


Cement    from     blast-furnace    slags     Manufacture 

Of  .     A.    A.    .1.    Deckers.    I'aris.        Hng.    Pat. 

114,794,  Dec.  11,  1917.  (Appl.  No.  18,380  of  1917.) 
GRAITOLATEO   slag    is   ground   tinder  water,   dried    in 

Qtrlfuge  until  it  contains  less  than  7%  of  water. 

and  then  mixed  with  a  suitable  proportion  of 
ground  lime  and  the  mixture  ground  to  the 
requisite  fineness.    By  the  preliminary  grinding  of 

the   Slag   the  enmeshed    water   is   liberated   and    its 

removal  facilitated;  if  the  water  were  not  removed, 

t In-  cement  mixture  would  set  hard  in  the  mill  and 
could  not  be  ground. — A.  r..  S. 


Plaster  composition,    p.  s.  Anneke,  Duluth,  Minn., 

Assignor    to    t 'elite    Products    t'o..    Los     Angeles, 

Oal.  0.8.  Pat.  1,264,747,  Apr.  ::i»,  litis.  Dateof 
appl.,  Aug.  21,  1916. 

BXDBATED  lime  and  amorphous  silica  (kieselguhr) 
are  ground  together  to  form  a  plaster  composition. 

—A.  B.  S. 

Plaster  composition.      II.    Blumenberg,    jun.,    Los 

Angeles,  Cal.,  Assignor  In  I'.  I'.lumenbeXg,  New 
York.  U.S.  Pat.  1,266,200,  .May  14,  1918..  Date 
of  appl.,  Oct.  1,  1917. 

The  material  contains  equal  parts  of  dead-burnt 
gypsum  and  heml-hydrated  calcium  sulphate. 

— W.  E.  F.  P. 

ifagnesite;  Process   for    obtaining    artificial    

for  the  production  of  artificial  stone,  cements, 
pigments,  etc.  Ilarburger  Chem.  Werke  Schdii 
&  Co.,  and  W.  Daitz,  Ilarburg.  Ger.  Fats. 
(a)  305.448  and  (b)  305,449,  Mar.  3;  (c)  305,41(1, 
Oct.  10,  and  (n)  305,447,  Dec.  1,  1914. 

(a)  In  the  usual  method  of  recovering  magnesia  by 
the  addition  of  a  mixture  of  lime  and  magnesia 
to  a  liquor  containing  magnesium  chloride,  residues 
containing  calcium  hydroxide  are  produced  which 
react  very  slowly  and  delay  the  process  of  recovery. 
Magnesium  hydroxide  also  separates  very  slowly 
towards  the  end  of  the  process.  These  difficulties 
are  overcome  by  applying  pressure  and  heat  to  the 
whole  of  the  mixture  or  to  the  liquid  obtained 
after  separating  the  bulk  of  the  precipitated  mag- 
nesia. A  pressure  of  1-.'!  atmospheres  is  usually 
sufficient,  (b)  In  the  production  of  magnesia  as 
free  as  possible  from  lime,  and  therefore  suitable 
for  pigments,  excess  of  precipitant  is  used  and  the 
residual  liquor  then  contains  some  magnesium 
chloride  as  well  as  calcium  chloride.  This  waste 
liquor  is  used  to  dilute  a  further  quantity  of  mag- 
nesium chloride  liquor  previous  to  the  treatment 
of  the  latter  with  a  mixture  of  lime  and  magnesia, 
and  its  content  of  magnesium  chloride  thus 
utilised,  (c)  To  a  liquor  containing  magnesium 
chloride  is  added  a  mixture  of  lime  and  magnesia 
containing  lime  equivalent  to  the  magnesium 
chloride.  The  mixture  is  stirred  thoroughly  and 
healed,  with  constant  stirring,  until  a  stiff  paste 
is  produced.  The  solid  matter  is  then  separated, 
dried  and  carefully  calcined.  The  calcined  mag- 
nesia possesses  a  strong  binding  power  which  makes 
it  specially  useful  in  the  manufacture  of  artificial 
stone  and  cement,  (d)  Burned  dolomite  or  otber 
mixture  of  lime  and  magnesia  is  treated  with  Suffi- 
cient water  to  slake  it  partially  and  is  then  added 
to  a  liquor  containing  magnesium  chloride  so  as  to 
produce  a  slurry  containing  magnesium  oxide  and 
hydroxide.  The  suspended  matter  is  separated, 
dried,  and  carefully  calcined.  The  partially 
bydrated  mixture  of  lime  and  magnesia  may  be 
si  fled  before  use  so  as  to  eliminate  the  coarser 
particles.    The  use  of  a  partially  hydrated  mixture 

j  i,  Ids  a  materia]  Of  Superior  shaping  and  binding 
power  and   permits  a  magnesium  chloride  liquor  of 

higher  concentration  to  be  employed. — A.  B.  S. 

c,  menting  materials;  Method  of  manufacturing 

and  products  thereof.  H.  W.  Charlton,  Jones 
Point,  N.Y..  T'.S.A.  Eng.  Tat.  115,941;,  June  27, 
11)17.      (Appl.   No.  92)9  of  1917.) 

See  rs    Pats.  1,242,421,  1.212,422.  and  1,249,028  of 

1917:  this  J..  1917.  1237;  1918,  59  A. 

Fireprooflng  solution.  U.S.  Fat.  1,261,736.  See  I. 
Bituminous  hinder.     U.S.  Pat.  1,264,932.     See  IIa. 
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X.-METALS;     METALLURGY,    INCLUDING 
ELECTRO-METALLURGY. 

Steels;   Critical  points  of  pare  carbon   .       P. 

Bardenheuer.     Ferrum,   1017,   14,  129—133,   145— 
151.    Z.  angew.  Chein.,  191S,  31,  Ref.,  170. 

The  Ael  point  occurs  in  all  plain  carbon  steels  at 
740°  C.  Arl,  however,  rises  from  700°  C.  for  almost 
carbonless  iron  to  722°  C.  for  the  eutectoid  com- 
position, after  which  it  remains  constant.  The 
hysteresis  in  the  Al  point  is  thus  apparently  related 
to  the  ferrite  present.  Ac2  and  Ar2  are  found  as 
>  separate  points  up  to  0-41%  C,  and  both  occur  at 
770°  C.  irrespective  of  the  carbon  content.  The 
/3 — 7  change  for  a  steel  with  O'0G%  C  occurs  at 
911°  C,  Ar3  being  at  S86°  C.  The  A3  hysteresis,  it 
is  stated,  decreases  from  25°  C.  for  pure  iron  to  nil 
for  09%  C.  The  A3  point  is  lowered  rapidly  by 
carbon  when  present  up  to  041%,  the  y — a  change 
being  then  lowered  more  slowly  to  0'9%,  the  rates 
being  3  :  1.    The  eutectie  point  is  given  as  0-85%  C. 

— F.  C.  Th. 


Steel;    Magnetic    analysis    of    carbides   found    in 

different   kinds  of  .     T.  Ishiwara.     Sci.  Rep. 

Tohoku  Imp.  Univ.,  1918,  6,  285—294. 

The  magnetic  properties  of  cementite  obtained  from 
various  Uinds  of  steel  have  been  examined,  and 
evidence  of  the  decomposition  of  the  carbide  is 
afforded  by  the  sudden  increase  in  the  suscepti- 
bility between  050°  and  730°  C.  After  the  heat 
treatment  the  presence  of  magnetite  formed  by  the 
oxidation  of  the  cementite  is  recognised  by  the 
transformation  which  occurs  at.  580°  C.  Natural 
magnetite  and  chemically  prepared  magnetic  oxide 
are  differentiated  by  their  transformation  tempera- 
tures, these  being  5S0°  and  510°  C.  respectively. 
Separation  of  cementite  from  the  solid  solution 
of  an  eutectoid  steel  begins  at  about  130°  C,  and 
is  nearly  complete  at  3G0°<\  The  three  ranges  of 
temperature  separated  by  130°,  300°,  and  600°  C. 
correspond  respectively  with  martensite.  troostite. 
and  sorbite.  According  to  magnetic  observations, 
martensite  is  a  solid  solution  of  the  carbide  in 
viron,  whilst  troostite  represents  the  stages  in 
which  cementite  separates  <Vut  in  colloidal  form, 
the  limit  to  this  series  being  reached  at  3G0°  C, 
with  the  formation  of  osmondite.  Sorbite  has  the 
same  magnetic  susceptibility  as  pearlite.  Residues 
from  quenched  specimens  contain  only  a  small 
quantity  of  cementite,  but  the  amount  of  this 
increases  with  the  tempering  temperature  up  to 
3f>0°  C.  The  residues  are  very  reactive  and  ignite 
in  the  air,  but  the  oxidisability  decreases  as  the 
tempering  temperature  increases.  The  examination 
of  the  carbides  from  special  steels  has  shown  that 
the  double  carbides  of  iron  and  manganese  and  of 
iron  and  tungsten  are  magnetic,  whilst  the  residues 
from  chromium  steel  and  high-speed  tool  steel  are 
paramagnetic. — H.  M.  D. 


Iron-carbon  alloys  ;  The  processes  of  welting  and 
freezing  in  ■  — .  R.  Ruer  and'  F.  Goerens. 
Ferrum,  1917,  14,  161—177.  Z.  angew  Chem., 
1918,  31,  Ref.,  1G8. 

The  "  equilibrium  "  temperature  for  the  melting 
a  nd  freezing  of  the  cementite  eutectie  of  white  pig 
iron  is  given  as  1145°  C,  and  that  of  the  graphite 
eutectie,  i.e.,  grey  iron,  as  1152°  C.  It  is  shown 
that  in  pure  iron-carbon  alloys  the  formation  of 
graphite  occurs  both  on  heating  and  cooling  as  a 
result  of  the  presence  of  the  liquid  phase,  cementite 
or  solid  solution  being  of  minor  importance.  The 
precipitation  occurs  directly  from  the  liquid  phase 
and  not  by  decomposition  of  a  previously  separated 


crystalline  phase.  The  "  equilibrium  "  tempera- 
ture for  the  formation  of  pearlite,  i.e.  the  mean  of 
Acl  and  Arl,  is  given  as  721°  C.  corresponding  to 
0-9%  C— F.   C.  Th. 

Carbon  steels;  Determination  of  the  velocities  of 

cooling  necessary  to  realise  the  hardening  of . 

P.  Chevenard.    Comptes  rend.,  191S,  166,  GS2— 6S5. 

Using  the  photographic  method  previously  described 
(see  this  J.,  1917,  881)  the  author  has  studied  the 
cooling  curves  of  steels  containing  from  0-2  to  0-S% 
carbon.  Different  rates  of  cooling  were  obtained  by 
using  cooling  atmospheres  consisting  of  varying 
proportions  of  nitrogen  and  hydrogen.  For  different 
temperatures  of  heating,  plotting  carbon  content 
against  velocity  of  cooling,  the  curves  which  mark 
the  limit  of  appearance  of  martensite  were  deter- 
mined. As  the  carbon  content  decreases  from 
0-8%,  the  maximum  velocity  of  annealing  (marked 
by  first  appearance  of  martensite)  relative  to  a 
given  temperature  of  heating,  6c,  increases  at 
first  slowly,  but  below  0-5%  carbon  it  rises  with 
extreme  rapidity.  Thus  it  is  impossible  to  lower  to 
any  marked  extent  by  simple  cooling  the  tempera- 
ture of  transformation  of  pure  iron.  For  high 
carbon  steels,  Arl  falls  rapidly  to  a  very  low  value 
when  e,  rises  and  consequently  it  is  possible  to 
define,  for  a  given  mode  of  cooling,  a  minimum 
temperature  of  complete  hardening  0,.  When, 
however,  the  carbon  content  is  low,  Arl  and  Ar2 
tend  slowly  towards  distinct  limits  according  to  the 
method  of  cooling.  There  is  thus,  for  each  velocity 
of  cooling,  a  maximum  intensity  of  hardening, 
which  is  greater  as  the  velocity  is  higher.  In  other 
words,  in  regard  to  efficiency  of  hardening,  it  is 
possible  to  compensate,  to  a  certain  extent,  for  an 
insufficient  speed  of  cooling  by  increasing  the  tem- 
perature of  heating,  but  this  compensation  is  less 
possible  the  lower  the  carbon  content  of  the  steel. 

— W.  G. 

Steel;  Maerostructure  of  .      A.  Portevin   and 

V.  Bernard.  Rev.  Met.,  191S,  18,  273—280. 
The  maerostructure  of  steel,  which  is  determined 
by  the  first  freezing  out  from  the  liquid  state,  is 
best  developed  by  etching  a  polished  section  with 
Stead's  reagent  (this  J.,  1915.  616)  as  modified  by 
Le  Chatelier  (this  J.,  1915,  1056:  1917,  1051),  and 
then  lightly  repolishing.  The  reagent  brings  out 
well  the  original  dendritic  structure  as  a  result, 
of  the  changes  in  the  phosphorus  content.  An 
identical  structure  in  cast  and  unworked  steel  is 
shown  by  sulphur  printing.  The  etching  also  en- 
ables the  exterior  elongated  crystallisation  of  a 
casting  or  ingot  to  be  distinguished  from  the  in- 
ternal equi-axed  type.  The  maerostructure  of 
forged  steels  shows  the  deformed  dendrites  drawn 
out  in  the  direction  of  the  elongation.  When  the 
working  has  been  sufficient,  the  dendrites  are  drawn 
out  into  a  bundle  of  parallel  lines  in  a  longitudinal 
section.  Transversely  the  initial  structure  is 
retained  but  on  a  much  finer  scale.  The  longi- 
tudinal structure  enables  the  degree  of  forging  to 
be  estimated.  Heat  treatments  used  in  practice  do 
not  modify  the  maerostructure.  Heating  to  850°  to 
900°  C.  for  3  to  6  days  results  in  diffusion  occurring, 
with  the  result  that  the  primary  structure  is  lost. 

— F.  C.  Th. 

Mild    steel;    Influence    of    hot    working    on     the 
mechanical  properties  and  structure  of  low  carbon 

.    F.    Wiist  and    F.    Huntington.      StanI  u. 

Eisen,  1917,  37.  S29— S3G,  S49— S57.  Z.  angew. 
Chem.,  1918,  31,  Ref.,  167—168. 
The  metal  was  rolled  at.  temperatures  between 
550°  C.  and  1100°  C.  in  50°  C.  steps  and  then  tested 
in  tension  and  under  impact.  Three  distinct  zones 
of  temperature  could  be  distinguished  by  the  resist- 
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auee    h)    Impact,    tin"    yield    point,    and    structure, 

namely  above  AJB,  between  A8  and  Al,  and  below 
Ai.  In  iron  rolled  above  A3  marked  brlttleneee  Is 
developed  depending  on  the  extent  of  the  over- 
heating. Tills  condition,  bowever,  cnn  bo  entirely 
removed  by  subsequent  rolling.  Retweon  A3  and 
ai  tin-  resistance  to  Impact  Increases  with  the 
rolling  op  to  a  certain  <  rit i<  ;i l  amount  of  work, 
after  which  it  rapidly  decreases.  Below  Al  the 
impact  value  falls  oil'  steadily  as  the  work  put 
apon  the  metal  Increases.  At  the  temperatures  of 
Al  and  A.'i  the  material  shows  a  maximum  loss  of 
resistance  to  Impact  for  all  degrees  of  work.  As 
the  work  Is  Increased  on  the  metal  rolled  al  tem- 

peratnres   above  A3   the   yield   point    rises  slightly. 

Between  a::  and  Al  considerable  variations  occur; 
the  yield  point  at  flrsl  increases  rapidly  with  the 
degree  of  work  to  a  "  critical  "  value,  after  which 
a  sudden  fall  to  a  very  low  figure  occurs.  Below 
ai  the  yield  rises  with  the  degree  of  work,  reaching 
very  high  figures.  The  highest  values  of  the  yield 
point  are  found  at  the  lower  temperatures  and  fall 
off  quickly  to  900°  O.,  the  lowest  values  being 
found  for  the  pieces  rolled  at  1100°  0.  The  maxi- 
mum stress  follows  unmistakably  but  less  definitely 
the  changes  in  the  yield  point  and  the  elongation  is. 
In  general,  Inversely  proportional  to  the  yield.  The 
principal  changes  to  structure  are  a  refining  of  the 
grain  above  A3,  B  crushing  of  the  crystals  between 
A3  and  Al.  which  leads  al  a  critical  combination 
of  deformation  and  temperature  to  the  develop- 
ment of  a  coarse  grain,  and  below  Al  an  elongation 
Of  the  crystals  with  traces  of  recrvslallisation, 

— F.  C.  Th. 


Stadeler.     Stahl   U. 

v..    angew,   Chem., 


Steel;  Gases  in  alloy .    I 

l'.isen.    1017.    37.    1075—1077 
31,    K.I',.    168. 

The  gases  dissolved  to  steel    consist    chiefly    of 

Carbon  monoxide  and  hydrogen.  Hydrogen  pre- 
dominates at  low  temperatures,  but  as  the  tem- 
perature is  raised,  decreases  to  a  minimum  value. 

after  which  it  again  rises  with  further  heating. 
Carbon  monoxide  Is  present  only  in  small  quanti- 
ties at  low  temperature,  but  rises  <>n  heating  to  a 
maximum  and  then  commences  to  decrease.  At 
high  temperatures  carbon  monoxide  and  hydrogen 
are  present  in  more  or  less  equal  amounts.     Carbon 

dioxide,  methane,  and  nitrogen  do  not  as  a  rule 
constitute  more  than  5%  of  the  total  gases  present. 
The  evolution  of  gases  on  boring  is  related  to  the 
critical  points,  the  greatest  development  occurring 
at  these  temperatures.    In  special  steels  tlie  gases 

i1    decrease  ,-is  the   nickel,   silicon,    chromium, 

manganese,  or  other  special  constituent  is  present 

in  increasing  amounts.  The  gases  dissolved  are 
similar  to  those  present  in  carbon  steels  with  the 
exception  that  silicon  and  manganese-  lower  the 
content  of  carbon  monoxide  and  increase  that  of 
hydrogen.  Chromium  appears  to  increase  the 
amount    <■(  nitrogen  present.      As  in  the  case  of 

ordinary  steels  the  largest  volumes  of  gas  are  set 
free  in  the  region  of  the  critical  points— F.  C.  Th. 

Steel,'   Influence   Of   titanium    on    the  formation    of 
pcarlitc    in    carbon .        R.    Vogel.        Ferrum. 

1017.  14.   177    lie.      7.    angew.   Chem.,  1918,  31. 

Kef..      170. 

The  alloys  were  prepared    from    Cerrotltanlum,  it 

being  found  impossible  to  use  pure  titanium 
reduced  from  the  oxide.  The  addition  of  titanium 
has  no  influence  on  the  temperature  of  the  Al 
point,  but  between  1"  and  6%  Ti  tins  element 
gives  rise  to  a  constituent,  resembling  osmondlte. 
Self-hardening  steels  never  occur  in  the  normal 
pearlite-free  titanium  alloys,  the  suppression  of 
the  carbon  change  arising  from  the  increased 
inertia  and  lowered  velocity  of  tbe  pen-lite  trans- 
formation   due    to    the    presence    of    the    titanium. 


Very  slowly  cooled  titanium  steels  are  hard  and 
withstand  heating  above  the  critical  point  without 
losing  their  hardness.  When  as  a  result,  of  pro 
longed  heating  such  steels  are  rendered  pearlitie 
they  are  always  harder  than  the  plain  steel  of  the 
same  carbon  content.  Long  annealing  above  the 
change  point  and  not  too  slow  cooling  results  in  the 
loss  of  the  hardness.  The  tensile  properties  Of 
these  steels  are  related  to  their  content  of  titanium 
nitride  and  carbide.  I  lie  first  being  extremely  hard 
and  the  second  very  brittle.  By  melting  these 
alloys  in  an  atmosphere  of  hydrogen  the  formation 
Of  the  nitride  at  tbe  expense  of  sonic  of  the  titanium 
carbide  dissolved  in  the  steel  is  prevented.  The 
hardness  of  steels  of  constant  carbon  content  but 
of  increasing  titanium  is  increased,  while  at  the 
highest  percentage  the  toughness  is  somewhat 
reduced. — F.  C.  Th. 

Electric  steel  castings.  R.  F.  Flinterm.m.  Amer. 
Electrochem.  Soc,  Mar.,  1918.  [Advance  copy.} 
9  pages. 

Gbeateb  output  of  steel  for  castings  resulted  from 
replacing  the  copper  spacers  between  the  bus  bars 
of  an  Heroult  furnace  by  "  vulc-asbestos  "  spacers 
and  insulating  the  various  bus-bar  leads  from  one 
another  by  means  of  mica.  The  fall  in  voltage 
was  much  reduced  due  to  the  reduction  of  skin 
effect,  and  it  is  suggested  that,  further  improve- 
ment might  be  effected  by  replacing  the  solid  bus 
construction  entirely  by  flexible  cable  carried 
directly  through  to  the  electrode  clamps,  even 
allowing  for  induction  set  up  in  the  steel 
Structure  of  the  furnace. — C.  A.  K. 

Tungsten  steel;  Structure    of and    Us   change 

under  heat  treatment.  K.  Honda  and  T.  Mura- 
kami. Sci.  Rep.  TohOku  Imp.  Univ.,  191S,  6. 
235—  288. 

Systematic  observations  have  been  made  of  the 
magnetic  properties  and  microstructure  of  tungsten 
steels  containing  042  to  1-57%  C  and  0-23  to  30%  W. 
Iron  and  tungsten  form  only  one  compound,  IV  W. 
and  the  tungsten  in  tungsten  steels  may  be  present 
in  this  form  or  as  a  constituent  of  tungsten  carbide, 
WC.  At  the  ordinary  temperature,  iron  tungstide 
is  soluble  in  iron  to  an  extent  represented  by  0°,:, 
of  tungsten,  and  in  steels  which  contain  larger 
quantities  of  tungsten,  the  tungstide  occurs  as  a 
separate  phase  in  globular  form.  Since  a  portion 
of  the  carbon  in  the  steels  forms  tungsten  carbide, 
the  quantity  of  tungsten  required  for  the  appear- 
ance of  the  globules  increases  with  the  carbon 
content.  Tungsten  carbide  combines  with  cementite 
to  form  the  double  carbide,  4HrelC,'WO,  with  a 
critical  temperature  at  400°  C.  The  double  carbide 
dissociates  above  the  Ad  point,  but  recombination 
of  the  components  occurs  during  cooling,  the  final 
result  being  an  eutectic  mixture  with  ferrite.  At 
high  temperatures,  tungsten  carbide  reacts  with  iron 
according  to  the  equation,  WC+5Fe  =  Fe,C+Fe,'vV". 
The  resulting  lowering  of  the  transformation  points 
increases  with  the  tungsten  content  and  reaches  a 
maximum  when  this  corresponds  with  the  saturated 
solution  of  the. tungstide  in  iron.  In  steels  which 
contain  more  than  9%  W,  the  lowered  Arl  point  is 
constant  at  about  440°  C.  provided  the  rate  of  cool- 
ing is  normal.  If  a  tungsten  steel  with  the  lowered 
Arl  [point  is  reheated  above  the  Acl  point  (to  about 
900°C.)  and  cooled,  the  Arl  transformation  takes 
place  at  the  correct  temperature.  This  is  due  to 
the  fact  that  tungsten  carbide  is  formed  in  accord- 
ance with  the  equation,  Fe,C  + Fe,W  =  WC+5Fe. 
The  rate  of  cooling  has  a  marked  influence  on  the 
transformation  points.  A  large  number  of  photo- 
micrographs and  curves  accompany  the  authors' 
description  of  their  observations  and  facilitate  the 
Interpretation  of  the  somewhat  complicated 
relations.— H.  M.  D. 
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Nickel  steels;  Cause  of  irreversibility  of  .    K. 

Honda  ami  H.  Takagi.     Sci.  Rep.   Tolioku  Imp. 

Univ.,  1918,  6,  321—340. 
The  magnetic  behaviour  indicates  that  the  irreversi- 
bility of  nickel  steels  is  to  be  attributed  to  the 
influence  of  dissolved  nickel  on  the  A3  transforma- 
tion. The  irreversibility  is  not  confined  to  steels 
containing  less  than  35%  Ni,  but  probably  extends 
to  a  nickel  content  of  about  70%.  A  theoretical 
explanation  of  the  influence  of  nickel  on  the  mag- 
netic behaviour  of  iron  is  given.  The  non- 
expansibility  of  the  alloy  containing  35-4%  Ni 
(invar)  may  be  accounted  for  without  assuming  the 
existence  of  the  compound,  Fe„Ni. — H.  M.  D. 

Gas-  and  water-pipes;  Corrosion  of  in  clay 

soils  containing  calcium  sulphate.     P.   Medinger. 
J.  Gasbeleucht,  191S,  61,  73—77,  89— 91. 

Ip.on  piping,  especially  cast  iron,  laid  in  clay  soils 
containing  calcium  sulphate  and  bicarbonate, 
suffered  unusually  rapid  corrosion,  becoming  soft 
and  spongy  without  losing  its  form  or  changing 
its  volume.  In  the  case  studied  most  of  the  pipe 
had  disintegrated,  leaving  a  residue  of  iron  in  the 
metallic  condition,  graphite,  and  silicon,  phos- 
phorus, and  sulphur  in  oxidised  forms.  The 
corrosion  is  apparently  electrolytic,  due  to  local 
action  of  iron  and  graphite  couples,  although  the 
E.M.F.  of  this  couple  (0'6  volt)  is  much  less  than 
the  decomposition  potential  of  water.  Even  0-1  volt 
suffices  to  cause  current  flow  due  to  diffusion  of  ions, 
which  prevents  the  establishment  of  permanent 
equilibrium.  The  concentration  of  H-  ions  from 
the  bicarbonate  is  the  deciding  factor  on  the  rate 
of  corrosion.  The  addition  of  calcium  sulphate 
increases  the  concentration  of  H-  ions.  The  clayey 
character  of  the  soil  leads  to  increased  retention 
of  electrolytes  which  operate  as  above,  and  also  to 
the  exclusion  of  oxygen,  which  retards  corrosion 
by  the  formation  of  a  protective  oxide  layer  and 
consequent  interruption  of  current  flow.  In  such 
soils  it  is  recommended  to  lay  the  pipes  in  a  layer 
of  sand  or  porous  earth.  Care  should  be  taken  that 
the  protective  coating  of  paint,  etc.,  on  new  pipes 
is  intact,  especially  at  the  flanges,  wnieh  are  more 
liable  to  abrasion. — H.  J.  H. 

Electric    [strel]    furnace;     The    Booth-Hall    . 

W.  K.  Booth.       Arner.  Electrochem.   Soc,   May, 
1918.     L  Advance  copy.]    11  pages. 

The  Booth-Hall  furnace  is  of  the  vertical  arc  eon- 
ducting  hearth  type,  an  auxiliary  electrode  acting 
as  a  return  for  the  current  in  the  starting  opera- 
tion, to  ensure  a  positive  and  balanced  load.  As 
soon  as  a  pool  of  molten  metal  is  formed  in  the 
hearth,  the  auxiliary  electrode  is  drawn  away  and 
the  normal  working  through  the  conducting  hearth 
commences.  In  the  two-phase  furnace  two  grids 
embedded  in  the  hearth  and  insulated  from  each 
other  are  so  related  to  the  main  electrodes  that 
the  current  from  the  two  phases  crosses  in  the 
bath,  ensuring  good  circulation  and  mixing  of  the 
molten  metal.  The  hearth  (either  acid  or  basic)  is 
sintered  together  in  thin  layers  by  using  the  main 
electrodes  in  conjunction  with  the  auxiliary 
electrode. — C.  A.  K. 

[Electric]    furnace;     Tin     Vom    Baur    arc    . 

.1.  II.  vom  Baur.    Amer.  Electrochem.  Soc,  May. 
1918.     [Advance  copy.]    7  pages. 

In  the  design  of  the  Vom  Baur  solid  bottom,  poly- 
phase, arc  furnace  for  melting  ferro-alloys  or 
sl.vl  i  U.S.  Pat.  1,252,033;  this  J.;  1918,  r.f>  ai',  par- 
ticular stress  is  placed  on  the  contour  of  the  fur- 
nace walls,  whereby  local  destruction  of  the  brick- 
work is  minimised.     The  central  electrode  carries 


the  heaviest  current,  compensating  for  the  heap  of 
metal  naturally  piled  near  the  centre  during  charg- 
ing, and  the  smaller  electrodes  can  be  tilted  to 
facilitate  the  melting  of  this  metal  heap,  or  to 
starch  for  local  cold  metal.  In  the  normal  ver- 
tical position  of  the  electrodes  the  heat  at  the  slag 
line  and  also  over  the  entire  side  walls  is  uniform. 
Disturbances  of  the  high  power  factor,  and  of  the 
phases  and  arcs  are  avoided  by  keeping  all  heavy 
copper  conductors  well  away  from  the  furnace 
casing  and  electrode  standards. — C.  A.   K. 


Carbon    in    steel;    Rapid    determination    of    . 

W.  L.  Jackson.      Met.  and  Chem.  Eng.,  191S,  IS, 
564—505. 

A  combustion  tube  of  fused  silica  is  wrapped  with 
resistance  wire  for  a  length  of  9  in.,  and  packed 
with  quicklime  in  a  steel  tube  casing.  Steel 
samples  are  burned  in  small  boats  made  from 
nichrome  ribbon.  Oxygen  is  admitted  so  as  to 
allow  a  maximum  of  15  lb.  pressure  to  the  train  of 
absorption  vessels,  the  pressure  being  registered 
by  a  mercury  gauge.  Previous  to  entering  the  tube 
it  is  washed  by  means  of  stick  caustic  potash, 
strong  caustic  potash  solution,  soda-lime,  and  cal- 
cium chloride  contained  in  four  towers  of  about 
7  in.  height,  the  stoppers  of  which  are  clamped  in. 
After  combustion  the  gas  passes  to  three  sets  of 
zinc-phosphoric  anhydride  tubes  and  thence  to 
Johnson  absorbing  bulbs.  Three  combustion  tube:! 
are  used  for  each  furnace — one  running,  one  beins 
weighed,  and  one  in  reserve.  Results  on  plain 
carbon  steels  check  to  the  third  decimal  place,  and 
the  author  has  repeatedly  made  90  determinations 
in  eight  hours. — C.  A.  K. 


Sulphur  in  iron  and  steel;  Determination  of . 

H.    Pinsl.     Chem.-Zeit.,   1918,  42,  309—371. 

The  hydrogen  sulphide  evolved  when  iron  is  treated 
with  hydrochloric  acid  may  be  absorbed  in  5% 
sodium  hydroxide  solution;  the  absorption  is  com- 
plete if  the  alkali  solution  is  contained  in  a  vessel 
19  cm.  high  by  20  mm.  wide.  The  sulphide  is  then 
determined  by  precipitation  a's  cupric  sulphide  after 
the  alkaline  solution  lias  been  neutralised,  or  it 
may  be  titrated   iodometrically. — W.  P.  S. 


Milling  [gold  and  silver  ores]  in  cyanide  solution. 
A.  W.  Allen.  Met.  and  Chem.  Eng.,  1918,  18, 
515—519. 

One  of  the  chief  advantages  of  milling  in  cyanide 
solution  is  the  intimate  contact  resulting  between 
the  coarse  metal  and  solvent,  though  it  renders 
the  process  of  amalgamation  only  partly  effective. 
Only  90 — 95%  of  the  gold  is  usually  recoverable  by 
cyaniding,  whereas  if  the  gold  is  amenable  to 
amalgamation,  practically  100%  can  be  recovered. 
The  fact  that  all  the  gold  is  soluble  in  cyanide  is 
reaffirmed,  but  loss  is  occasioned,  amongst  other 
reasons,  by  the  absorption  of  metal-bearing  solu- 
tion by  colloid  particles.  Pyritic  ores  may  be 
roasted,  with  recovery  of  sulphur,  and  the  gold  ;s 
then  released  in  a  form  suitable  for  extraction. 
The  acidity  of  ores  having  an  acid  reaction  should 
be  neutralised  before  cyaniding  to  avoid  the  loss 
of  hydrocyanic  acid.  By  milling  in  cyanide  solu- 
tion the  possibility  of  mechanical  loss  is  augmented 
as  the  quantity  of  metal-bearing  solution  is  in- 
creased and  for  the  same  reason  the  cost  of  pre- 
cipitation is  higher.  The  process  is  specially  appli- 
cable when  there  is  no  advantage  in  a  preliminary 
alkaline  treatment,  of  the  ore.  when  amalgamation 
would  result  in  no  appreciable  saving,  or  when 
adequate  dewatering  prior  to  cyaniding  is  imprac- 
ticable.—C.  A.  K. 
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Copper;  Injtui  nee  .</  food  <»<   molten  contain- 

Ing  oases.  W.  Slahl.  Metal]  0.  Bra,  1917,  14. 
3tB— 306.  Z.  angew.  Chein.,  1918,  31,  Kef.,  155. 
I.HD  when  present  in  coppei  melts,  Influences  the 
duration  of  tne  reactions  and  removes  absorbed 
sulphur  dioxide,  hydrogen,  and  carbon  monoxide, 
thus  rendering  the  metal  dense  and  preventing  l( 
from  rising.  The  reduction  of  the  cuprous  oxide 
bv  lead,  2Cu10+2Pb=4Cu+2PbO,  prevents  the  re 
action,  2i'u,0  rt'u.S  ncu-rSO,,  from  occurring. 
in  the  temperature  range  550°— 900°<.\.  and  with 
high  pressure  of  sulphur  dioxide — up  to  sso  mm.  of 
mercury— lead  also  reacts  with  sulphur  dioxide 
according  to  the  equations: 

2Pb+2SO..^._>n,so,  il'I.S  : 

7Pb  +  5SO ,1+_"t2( PbO,  PbS04)  4-  3PbS  ; 

3Pb  +  SOg^aPbO  .  pus. 

At  lower  pressures  of  sulphur  dioxide  and  higher 
temperatures  these  reactions  are  reversed.  At 
1300°  C.  and  low  pressure— the  conditions  of  the 
molten  copper  bath — lead  does  Dot  react  with  sul- 
phur dioxide  by  itself,  but  the  reaction  2Pb+2Cu 
+  SO2  =  2Pb0+Cu2S  lakes  place.— F.  C.  Th. 

Copper  cyanide  plating   bath;   Experiments    with 

the  .    F.  C.  Mathers.     Amer.  Hlectrochem. 

Soc.,  May,  1918.  [Advance  copy.]  ti  pages. 
The  solution  recommended  is  copper  cyanide  4-5% 
(6  oz.  per  gallon),  sodium  cyanide  4-3  to  4-7%  (5-7 
to  0-3  oz.),  sodium  carbonate  4%  (o-.l  oz.).  This 
bath,  which  is  more  concentrated  than  that  usually 
employed,  gave  approximately  100%  yields  at  both 
electrodes  unless  the  operating  conditions  were 
severe  or  too  much  cyanide  was  present,  when  the 
cathode  yields  tended  to  become  lower.  The  bath 
can  be  worked  at  i>  to  9  amps,  per  sq.  ft.  Much 
better  cathode  yields  were  obtained  when  the 
baths  were  operated  at  SO3  C.  than  at  the  ordinary 
temperature.  Using  the  stronger  solution  recom- 
mended, a  thicker  deposit  can  be  obtained  without 
bad  edges  as  well  as  higher  cathode  yields  than 
with  weaker  solutions.  Very  little  free  cyanide  is 
required.  Sodium  carbonate  is  of  advantage,  as  is 
also  probably  sodium  sulphate.  Sodium  hydroxide 
should  not  be  added.— F.  C.  Th. 

Copper;  Effect  of  iron  sulphate  in   the  electrolvtic 

precipitation  of  from  sulphate  solution  with 

insoluble  lead  anodes.  E.  F.  Kern.  Amer.  Elec- 
trochem.  Soc.,  May,  191S.  [Advance  copy.]  11 
pages. 

The  presence  of  iron  lowers  the  efficiency  of  the 
electrolytic  precipitation  of  copper  from  sulphate 
solutions  when  insoluble  lead  anodes  are  used,  the 
loss  of  efficiency  Increasing  with  the  quantity  of 
iron  present.  This  effect  also  increases  as  the 
amount  of  copper  decreases,  heme  the  efficiency 
decreases  progressively  during  the  electrolysis. 
The  lowering  of  efficiency  is  due  to  the  oxidation 
of  ferrous  sulphate  to  the  ferric  state  at  the  anode 
and  the  reduction  of  ferric  sulphate  at  the  cathode. 
When  iron  is  present  a  higher  current  efficiency  is 
obtained  by  working  with  a  lower  current,  density 
at  the  cathode  than  at  the  anode.  A  smoother 
and  purer  deposit  was  obtained  at  50°  C.  than  -it 
lower  temperatures.  Iron  in  solution  renders  the 
deposit  less  smooth  and  less  dense,  .md  reduces 
the  voltage  required  for  the  electrolysis  from  2  to 
approximately  18  volts.— F.  C.  Th. 

Zinc  ores:  Anthracite  ax  a  reducing  agent  for  . 

O.  MOhlhaeuser.  Metall  u.  Era,  1918,  15.  H!3—  KB. 
Anthkacite  is  considered  to  be  specially  suitable 
for  the  reduction  of  zinc  ores.  It  gives  a  high 
yield  of  a  very  porous  coke,  and  coking  occurs  at 


a  lower  temperature  than  in  the  case  of  bituminous 
coals,  and  there  is  no  risk  of  dilution  of  the  zinc 
vapour  by  large  volumes  of  volatile  products.  The 
me  oi  anthracite  in  the  multle  increases  the  yield 
of  metal,  since  a  greater  charge  of  ore  may  be 
Introduced  Into  a  furnace  of  given  capacity.    Ky 

silting  out   tile   linest    portions,   which   are   high    in 

ash.  Crom  tiie  anthracite,  the  value  of  the  fuel  is 
Increased  ami  the  resistance  to  the  circulation  of 
the  gases  is  diminished. — F.  C.  Th. 

limss  furnace;    t    rocking    electric  .     II.    \V. 

Qllletl   and  A.  B.  Rhoads.     Met.  and  ('hem.  Eng., 
191S,   18,   583—590. 

A  new  type  of  arc  furnace,  developed  as  the  result 
of  investigation  by  the  U.S.  Bureau  of  Mines,  con- 
sists of  a  drum,  5  ft.  long  and  5  ft.  in  diameter, 
lined  to  a  depth  of  12  in.  and  having  a  capacity 
of  about  L300  Hi.  per  2  hrs.  The  drum  is  mounted 
to  rotate  about  an  axis  slightly  Inclined  to  the  hori- 
zontal, has  a  charging  opening  and  pouring  spout 
at  the  top,  and  is  provided  at  each  end  with  a 
wafer-cooled,  graphite  electrode,  4  in.  in  diameter, 
the  latter  being  threaded  for  continuous  feed  and 
adjusted  by  hand.  Single-phase,  CO-cycIe  current, 
stepped  down  to  120—130  volts,  is  used,  with  an 
external  reactance  to  stabilise  the  arc.  The  current 
varies  between  1000  and  2000  amp.  (averaging 
about  1G50).  the  open  circuit  voltage  being  about 
10(! — IK!  under  load;  and  the  power  input  is  varied 
by  altering  the  length  of  the  arc.  By  means  of  an 
adjustable  control  device,  the  furnace  is  rocked 
automatically,  a  complete  oscillation  of  a  "  safe 
rook  ■•  (80°)  and  a  "  full  rock  "  (200°)  occupying 
13£  and  33J  seconds,  respectively.  The  rocking 
angle  is  increased  from  S0°,  when  the  charge  begins 
to  melt,  to  200°.  when  melting  is  complete:  at  full 
rock  the  metal  washes  the  whole  circumference  of 
the  hearth  except  for  the  portions  adjoining  the 
Charging  door.  In  a  continuous  run  extending  over 
four  days,  during  which  over  34  short  tons  of  metal 
was  melted,  the  power  consumption  averaged 
257  kilowatt-hours  per  ton  charged.  The  cost  of 
melting  was  found  to  be  much  less  in  the  rocking 
electric  furnace  than  in  coke-fired  furnaces.  On 
the  basis  of  a  10-hour  day.  the  total  cost  by  the 
former  method  was  about  one-half  of  that  for 
crucibles  alone  by  the  latter  fat  present  prices):  and 
the  amount  of  metal  saved  amounted  to  twice 
the  cost  of  the  coke  consumed  in  the  crucible 
process.— W.  E.  F.  P. 

Aluminium;  Metallography  of .     Recr '/stall isa- 

tion  and  grain  growth.  R.  J.  Anderson.  Faraday 
Soc,  July  23,  1918.  (Advance  proof.)  5  pages. 
The  first  effect  produced  by  annealing  cold-worked 
aluminium  is  a  small  increase  in  hardness,  further 
heating  resulting  in  a  softening.  There  may  be  a 
drop  in  the  scleroscope  hardness  before  micro- 
scopically visible  internal  changes  occur.  The 
temperature  of  most  rapid  grain  growth  resulting 
from  the  annealing  of  the  cold-worked  metal  is  a 
function  of  the  deformation,  being  quite  definite 
for  a  definite  amount  of  cold  work.  Samples  of 
aluminium  hot  rolled  at  455°  C.  showed  no  grain 
growth  when  annealed  up  to  425°  C,  and  recrystal- 
lisation  was  incomplete.  The  scleroscope  hardness 
was,  however,  only  :,.  i.e..  mechanically  full  soften- 
ing had  occurred.  At  485°  C.  full  recrystnllisation 
had  taken  place,  accompanied  by  some  grain 
growth.  The  time  of  the  annealing  is  of  importance 
since  10  mins.  at  595°  C.  did  not  produce  complete 
recrystallisation,  although  110  mins.  at  540°  O.  had 
done  so.  The  more  highly  strained  material  is 
more  readily  recrystallised  than  less  severely  de- 
formed metal,  both  as  regards  time  and  tempera- 
ture. The  results  indicate  that  aluminium  follows 
the  same  annealing  laws  as  do  other  metals. 

— F.  C.  Th. 
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Aluminium  sheet;  Annealing  and   recrystallisation 

of   cold-rolled  .    B.  J.   Anderson.     Met.   and 

Chem.  Eng.,  1918,  18,  523—527. 

Annealing  of  cold-rolled  aluminium  sheet  is  usually 
carried  out  at  a  temperature  of  375°  C.  for  a  period 
of  18 — 30  hours,  and  gives  a  maximum  softness 
from  the  standpoint  of  mill  operation  correspond- 
ing to  a  hardness  number  of  4  to  5  as  tested  by  the 
Shore  scleroscope.  If  annealed  for  say  30  hours 
at  400°  C,  the  scleroscope  hardness  will  be  about 
4,  but  the  sheet  will  be  in  a  weakened  condition 
ami  show  a  relatively  large  grain  size,  whereas  if 
the  period  of  annealing  is  only  10  mins.,  the  grain 
size  will  be  smaller,  and  the  hardness  still  about 
the  same  figure.  The  occurrence  of  blistering 
during  annealing  is  uncertain,  but  probably  depends 
on  the  speed  of  pouring  and  the  content  of  gases 
of  the  original  cast  metal.  Long  period  annealings 
are  harmful,  giving  a  poor  drawing  quality  and 
large  grain  size,  and  the  common  practice  of  ex- 
posing sheets  for  say  24  hours  at  375°  C.  is  unneces- 
sary, as  adequate  softening  can  be  effected  by  a 
short  exposure  at  this  temperature.  (See  also  this 
J.,  1918,  245  A.)— C.  A.  K. 

Aluminium;  Influence  of  iron,  tungsten,  and  nickel 

upon    the    resistance    of    to    acids.       Von 

Zeerleder.  Metall  u.  Erz,  1917,  14,  325—330. 
Z.  angew.  Chem.,  1918,  31,  Ref.,  160. 
The  addition  of  iron  in  all  concentrations  exerted 
a  harmful  influence.  The  resistance  to  sea  water 
of  a  10%  iron  alloy  was  only  }  that  of  pure 
aluminium.  The  addition  of  1-5%  W  to  the  iron- 
aluminium  alloy  improves  it  slightly.  The 
mechanical  properties  were  also  better,  the  brittle 
alloy  being  rendered  tough  and  malleable.  A 
partial  substitution  of  nickel  or  cobalt  for  the  iron 
renders  the  resistance  to  acids  still  worse. 

— F.  C.  Th. 

Tin;   Electrolytic  refining   of  - .     E.    F.    Kern. 

Amer.   Electroehem.    Soc,  May,  1918.     [Advance 
copy.]    12  pages. 

The  effect  of  the  addition  of  aloin,  gelatin,  pep- 
tone, quinoline,  oil  of  cloves,  and  boric  acid  to 
the  electrolyte  was  to  restrain  the  formation  of 
non-adherent  deposits.  The  best  deposits  were 
obtained  from  a  solution  containing  5  grins,  of  tin 
as  stannous  fluosilicate  and  7-5  grms.  of  hydro- 
fluosiUcic  acid  per  100  c.c,  with  1  grin,  of  aloin 
in  500  c.c.  Aloin  was  a  suitable  addition  agent  only 
in  the  case  of  stannous  fluosilicate  electrolyte. 
Hydrofluoric  acid  to  the  extent  of  60%  of  the  totai 
acid  content  is  not  detrimental.  The  best  current 
density  for  the  solution  recommended  was  24  amps, 
per  sq.  ft.  of  cathode,  with  a  voltage  of  0-4  volt. 

— F.  C.  Th. 

Zinc  [in  alloys];  Gravimetric  and  volumetric  deter- 
mination   of  as   zinc   mercury    thiocyanate. 

G.  S.  Jamieson.    J.  Amer.  Chem.  Soc,  1918    40 
1038—1039. 

Ltjndell  and  Bee's  method  of  estimating  zinc  in 
alloys  as  zinc  mercury  thiocyanate  (Trans.  Amer 
Inst.  Met..  1914,  140)  is  criticised.  The  factor  for 
obtaining  the  weight  of  zinc  should  be  0-1311.-,.  not 
Z  f:  Vc^r  the  PreciPitate  has  the  composition 
/,nllg(S<  M,  after  being  dried  at  102°— 108°  C  Ex- 
'•'■II. 'ill  results  are  obtained  by  using  ammonium 
thiocyanate  instead  of  the  potassium  salt  Cad- 
mium, cobalt,  copper,  bismuth,  manganese  and 
mercurous  compounds  should  be  absent  Nickel  in 
small  amounts  does  not  interfere  appreciably 
Ferric  compounds  in  appreciable  quantities  should 
be  reduced  by  sulphur  dioxide.  Arsenious  com- 
pounds need  not  be  removed.  Instead  of  weighing 
the   zinc  mercury   thiocyanate  the   following  volu" 


metric  method,  based  on  the  equation  :  ZnHg(SCN) 
+0KIO3-(-  12HCl  =  ZnS04+  HgSO,-+-  2H„S04+4H<JJN 
4-6ICl+6KCl+2HsO,  gives  trustworthy  results. 
The  zinc  mercury  thiocyanate  corresponding  with 
003 — 010  grin,  of  zinc  is  precipitated  and  washed, 
the  filter  containing  the  precipitate  is  transferred 
to  an  8-oz.  titration  bottle,  a  thoroughly  cooled  mix- 
ture  of  35  c.c.  of  concentrated  hydrochloric  acid 
and  10  c.c.  of  water,  followed  by  7 — 8  c.c.  of  chloro- 
form, is  added,  and  a  solution  of  potassium  iodate 
(19-644  grms.  in  1000  c.c.  1  c.c.  =000100  grin,  of 
zinc)  is  at  once  added  rapidly  while  the  bottle  is 
well  shaken.  When  the  iodine  liberated  in  the  first 
stage  of  the  reaction  has  disappeared,  the  titration 
is  continued  slowly,  the  closed  bottle  being 
thoroughly  shaken  after  each  addition  until  the 
iodine  colour  has  disappeared  from  the  chloroform 
indicator,  which  marks  the  end-point.  If  more 
than  50  c.c.  of  the  iodate  solution  is  required,  a 
further  10 — 15  c.c.  of  concentrated  hydrochloric  acid 
must  be  added  hi  order  to  prevent  hydrolysis  of  the 
iodine  monochloride.  (See  also  J.  Chem.  Soc, 
Sept..  1918.)— C.  S. 

Alloys;  Thermo-electromotive  force   of  some  . 

M.  A.  Hunter  and  J.  W.  Bacon.  Amer.  Electro- 
ehem. Soc,  May,  1918.  [Advance  copy.]  14 
pages.  (See  also  this  J.,  191S,  32  a.). 
Of  the  base-metal  thermo-couples  now  on  the 
market  the  most  widely  used  are  iron-constantan 
and  nickel  aluminium-nickel  chromium.  The 
former  is  satisfactory  below  1000°  C,  the  chief 
cause  of  its  failure  being  the  rapid  oxidation  of 
the  iron.  The  E.M.F.  of  the  couple  is  high  and 
varies  almost  as  a  straight-line  function  of  the 
temperature.  It  also  maintains  its  calibration 
well.  The  latter  couple  may  possibly  be  used  up 
to  1400°  C,  but  the  E.M.F. -temperature  curve  is 
not  so  good  nor  is  the  original  calibration  so  well 
maintained.  Copper-nickel-chromium  alloys  are 
suggested  for  thermo-couple  elements.  The  E.M.F.- 
temperature  curves  are  approximately  straight 
lines;  the  materials  have  high  melting  points  and 
resist  oxidation  well,  and  large  variations  in  com- 
position have  little  effect  on  the  E.M.F.  The  best 
combination  among  those  tried  was  Cu  50  :  Ni  50  : 
Cr  20,  or  Cu  50:  Ni  50:  Cr  10,  combined  with 
Ni  100  :  Cr  10.— F.  C.  Th. 

[Metals;]  New  thermo-electric  effect  [in  ].    C. 

Benedicks.  Rev.  Met.,  1918,  15,  329—332. 
In  a  homogeneous  metallic  circuit  an  asymmetrical 
temperature  distribution  produces  an  electromotive 
force  (this  J..  1917,  30).  If,  for  instance,  two  fine 
platinum  wires  are  laid  upon  each  other  in  the  form 
of  a  cross,  and  an  end  of  each  connected  to  a  gal- 
vanometer, deflections  corresponding  to  a  millivolt 
are  obtainable  by  slightly  heating  one  arm.  If 
the  area  of  contact  of  the  wires  is  increased  by 
pressure,  so  that  the  temperature  difference  between 
the  two  arms  is  lowered  by  conduction,  the  E.M.F. 
is  also  lowered.  The  effect  with  a  ferro-silicon 
containing  50%  Si  is  much  greater  than  with  plati- 
num. With  a  tungsten  wire  of  022  mm.  diameter 
an  E.M.F.  of  19  millivolts  was  obtained  when  one 
arm  of  the  cross  was  heated  to  900°  C.  Surface 
oxidation,  especially  in  the  cases  of  tantalum  and 
iron,  results  in  perturbations.  Errors  in  thermo- 
couples etc.  arising  from  this  cause  may  be 
eliminated  by  producing  by  pressure  etc.  efficient 
contact  between  the  wires. — F.  C.  Th. 

[Ore]  concentrates;  Approximate  determination,  of 

the   mini  nils    in    .        K.   Thomas  and   F.   W. 

Apgar.    Met.  and  Chem.  Eng..  1918.  18.  514. 
Microscopic   examination  of  the  concentrates  and 
tailings   from   mill   practice  gives    a    simpler  and 
more   rapid  indication  of  the  quantitative  mineral 


Vol  mxvii..Ko.16.]    Ci..  X..— METALS;  m  1: 1  Ai.i.riai v.  inci.i  i>iX(.  Ki,ECTKOMi:iAi,i,rRGY. 


425: 


composition  than  a  complete  chemical  analysis.  A 
Bampl-2  is  spread  <>nt  evenly  on  a  microscopic  slide 
ami  the  number  of  grains  of  each  or  of  similar 
constituents  in  the  field  of  vision  is  counted,  at 
inn-  time  noting  the  average  size  of  grain 
i..r  each,  a  percentage  volume  analysis  is  then 
readily  obtained  11'  the  grains  are  of  even  size, 
otherwise  a  simple  correction  to  allow  Cor  the 
difference  in  grain  size  is  applied.  The  percentage 
in  weight  is  obtained  by  multiplying  by  the  specific 
gravity.  The  Important  minerals  arc  easily  dis- 
tlngalahed  under  the  microscope  by  colour  and  sur- 
face appearance,  and  If  a  large  number  of  the  grains 
arc  complex  the  desirability  of  Oner  grinding  is 
Indicated.    0.  A.  K. 


Molybdt eniti ".•  Identification  0/ .    F.  0.  Fuchs. 

Fug.    and    Si  in.    J.,    litis.    105,   991. 

a    little    of    the    mineral    suspected    to   contain 

molybdenite  is  added  to  molten  caustic  potash. 
Within  ."1  niins..  if  molybdenite  be  present,  swelling 
takes  place,  then  rapid  solvit  ion,  ami  the  produc- 
tion of  an  Intense  yellowish-red  colour.  When  cool, 
if  a  few  drops  of  water  be  added  to  the  fusion, 
P. Hi  1  wed  by  drops  of  hydrochloric  acid,  the  colour 
changes,  and  spots  of  blue,  green,  yellow,  and  red 
appear.  It  is  suggested  that  molybdenite  (MoSJ 
yields  one  atom  of  S  to  the  molten  potash  with 
1  he  format  ion  of  a  red  double  sulphide.  The 
method  can  bo  utilised  for  the  rapid  solution  of 
molybdenite  tor  purposes  of  analysis. — C.  A.  K. 


I'se  of   wood    in    chemical  apparatus.    Schorger. 

See  I. 


1  hemittry  of  gold  compounds  at  high  temperatures 

and  pressures.     Morris.    See  VII. 


0/  hydrofluoric    acid   in   analysis. 
See  XXIII. 


Furman. 


AeUUmetry  of  coloured  solutions;  an  application  of 

the    pocket   spectroscope.    Tingle.     .See   XXIII. 


Influence  of  impure  zinc  oxide  on  the  determination 
of  manganese.    MuUer.    See  XXIII. 


Patents. 

[Steel]  alloy.  J.  Churchward,  Lakeville,  Conn. 
U.S.  Pats.  (4)  1,201,742  and  (b)  1,201,743,  Apr.  2, 
1917.     (Appl.   No.  15,116  of  1917.) 

A  steel  alloy  containing  Xi  about  1—5%,  Mo  about 
025—8%,  Mn  under  0"70%,  and  (a)  V  about  015— 
0-50%,  or  (b)  Ti  from  a  trace  to  about  0-50%. 

— T.  H.  B. 


Annealing  high   speed  sf<  •  1 ;  Process  of  .    F. 

Bagliardl,    .Milan.       Bng.   Pat.   116,829,   Oct.   is. 
1917.     (Appl.  No.  16,116  of  1917.) 

Hu.ir  speed  steel  is  heated  to  Incipient  redness 
(.~>00°— .>"n°  Ci.  placed  under  a  heap  of  cinders  until 
imcs  a  blue-black  colour,  and  then  Immersed 
in  water  or  greasy  substances,  preferably  a  paste 
(•■insisting  of  20%  of  soft  animal  grease  which  docs 
not  contain  stearine,  70%  of  tallow,  and  10%  of 
wood  charcoal.— C.  A.  K. 


Bust-preventing  process.  D.  Beichensteln,  Zurich. 
Dug.  Pat.  103,474,  Nov.  11,  1910.  (Appl.  No.  10,309 
of  1910.)     Inder   [at.   I'miv.,    Feb.  8,  1910. 

Ikon   surfaces  (8.0.,  of  sieam  turbines  and  boiler.-* 

exposed  to  the  action  of  si  earn  and  air  are  protected 
from  rusting  by  the  addition  id'  ammonia  or  other 
volatile  base  to  the  feed  water  or  to  the  mixture  of 
steam    and    air    in    the    apparatus.        Alternatively 

the  volatile  base  may  be  formed  in  the  boiler  by 
reaction  between  a  salt  of  I  he  base  and  a  stronger 
base. — C.  A.  K. 

Oast  iron;  Method  of  producing  .     F.  A.  Ilirz, 

Struthiilten.  Ucr.  Fat.  303,(>57,  Sept.  5,  1910. 
Ikon  ami  steel  scrap  are  melted  together  with  a 
slag  In  a  cupola.  Certain  impurities,  such  as 
oxygen  compounds  and  sulphur,  pass  from  the  iron 
into  the  slag,  whilst  manganese,  silicon,  etc.,  pass 
from  the  slag  into  the  iron.  By  regulating  the 
character  of  the  slag  the  purification  may  be 
carried  to  any  desired  extent. — F.  C.  Th. 


Iron  ores,  furnace  dust,  etc.;  Process  for  briquet- 

liny  .     W.  Mathesius,  Nicolassee.    Ger.  Pat. 

.:iu.s20,  Oct.  27,  1915.  Addition  to  Ger.  Pat. 
300,401. 

The  components  required  for  the  preparation  of  the 
highly  basic  binding  agent,  rich  in  iron  oxide,  de- 
scribed in  the  chief  patent,  are  obtained  froirl  the 
ore  to  be  briquetted.  For  example,  in  the  case  of 
ores  containing  insufficient  of  the  basic  calcium  com- 
pounds, part  of  the  iron  oxide  is  removed  by  mag- 
netic separation  and  the  residue  is  calcined.  The 
friable  ore  may,  as  an  alternative,  be  separated 
into  a  number  of  portions  of  different  chemical 
composition,  one  or  more  of  which  may  be  used 
as  binding  material.  The  ore  may  be  broken  up 
by  first  calcining  it  and  then  quenching  it,  after 
which  magnetic  separation  mav  be  effected. 

— F.  C.  Th. 

Ferro-phosphorus  ;  Process  of  making .    Process 

of  producing  iron  phosphide  from  iron  phosphatic 
material.  H.  A.  Webster,  Columbia,  Term., 
Assignor  to  J.  J.  Gray,  jun.,  Rockdale,  Term. 
U.S.  Pats,  (a)  1,2(14,230  and  (u)  1,204,237,  Apr.  30, 
1918.     Date  of  appl.,  Oct.  13,  1916. 

(a)  A  charge  consisting  essentially  of  a  fluxing 
material,  carbon,  and  iron  phosphate  is  heated  in 
a  closed  furnace  to  a  temperature  sufficient  to 
cause  the  oxygen  in  the  phosphate  to  combine  with 
the  carbon,  while  maintaining  the  partial  pressures 
of  the  reaction  products  above  the  normal.  Ferro- 
phosphorus  containing  more  than  22%  of  phosphorus 
is  obtained,  (b)  A  mixture  of  phosphatic  material, 
a  Busing  agent,  and  carbon  in  excess  is  heated  in 
a  rotary  furnace.  Iron-bearing  material  may  be 
added  lo  combine  with  elemental  phosphorus  to 
prevent  ils  loss  in  the  exit  gases. — C.  A.  K. 

Ferro-sMcon;  Process  for  the  manufacture  of . 

T.  A.  F.  Holmgren.  Stockholm,  J.  O.  Aqvist,  and 
G.  Hellsing,  Trollhattan,  Sweden.  Ger.  Pat. 
303.480,  Oct.  20,  1910.     Under  Int.  Conv.,  Oct.  29, 

ltd:,. 

At  a  very  high  temperature  in  the  electric  furnace 
carbon  will  reduce  quartz  and  clay.  The  quartz 
is  the  more  easily  reduced,  a  very  high  tempera- 
ture and  prolonged  period  being  required  for  the 
preparation  of  aluminium.  By  working  under  con- 
ditions such  that  the  quartz  is  practically  com- 
pletely reduced  while  the  alumina  remains  un- 
touched, and  in  the  presence  of  iron,  ferro-silicon 
is  produced.  The  iron  may  be  produced  simul- 
taneous! v  bv   the  reduction  of  iron  pyrites. 

— F.  C.  Th. 
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crucible  and  like  furnaces;  Means  for  preheating 

the  charge  in .    J.  Gaunt,  D.  Brookfield,  and 

J.  Tylor  and    Sons,   Ltd.,   London.       Eng.   Pat. 
115,222,  Apr.  30,  1917.     (Appl.  No.  5095  of  1918.) 

The  cover  of  a  crucible  furnace  of  the  type  described 
in  Eng.  Pat.  114,(584  (this  J.,  191S,  30S  a)  carries 
a  hopper  lined  with  refractory  material,  and  this 
lining  extends  downwards  to  form  part  of  the  lining 
of  the  cover  and  is  preferably  curved  so  that  the 
gases  arising  from  the  furnace  chamber  will  be 
deflected  and  caused  to  come  into  intimate  contact 
with  the  charge  in  the  hopper.  The  cover  is 
mounted  in  such  a  way  that  it  can  be  raised  and 
swung  clear  of  the  body  of  the  furnace. 

Copper    alloys;     Process    of     making    .       H. 

Eldridge,  New  York.    Eng.  Pat.  115,917,  June  4, 
1917.     (Appl.  No.  S000  of  1917.) 

See  U.S.  Pat.  1,240,571  of  1917;  this  J.,  1918,  62  a. 
The  copper  is  heated  to  a  temperature  below  its 
melting  point  and  is  subjected,  in  the  solid  condi- 
tion, to  the  vapour  of  the  alloying  metal,  the  more 
fusible  alloy  melting  and  running  off,  thus  exposing 
new  surfaces  of  the  copper. 

Alloy.  C.  Vickers,  Niagara  Falls,  N.Y.,  Assignor 
to  The  Titanium  Allov  Manufacturing  Co.,  New 
York.  U.S.  Pat.  1.204.459,  Apr.  30.  191S.  Date 
of  appl.,  Sep.  27,  1916. 

In  an  alloy  of  copper,  aluminium,  and  iron,  the 
aluminium  constitutes  not  less  than  7%  nor  more 
than  12%,  and  the  iron  not  less  than  3%  nor  more 
than  5%  (preferably  3 — 4%)  of  the  whole,  the  pro- 
portion of  the  aluminium  to  the  iron  being  not  more 
than  2J  to  1.— T.  H.  B. 

Metals  such  as  tin  and  zinc;  Method  and  apparatus 

for  oxidising  or  volatilising .     H.  Maconochie, 

London,  and  D.  de  Ros,  Greenhithe.    Eng.  Tat. 
115,870,  Apr.  23,  1917.     (Appl.  No.  5094  of  1917.) 

The  flame  from  a  burner  supplied  with  liquid  or 
gaseous  fuel  is  caused  to  heat  the  bottom  of  a 
hearth  containing  a  charge  of  metal,  and  is  then 
directed  down  on  to  the  charge  and  heated  air  is 
caused  to  mingle  with  the  fume  given  oft'  from  the 
metal,  in  a  chamber  connected  to  the  hearth  cham- 
ber. There  are  four  horizontal,  superposed  and 
interconnected  chambers,  the  lowermost  being  the 
primary  combustion  chamber,  the  chamber  next 
above  serving  to  heat  the  bottom  of  the  third  cham- 
ber, which  is  provided  with  a  hearth  for  the  metal 
and  a  deflector  for  directing  the  flame  on  to  the 
charge,  whilst  the  fourth  chamber  serves  for  con- 
ducting away  and  over  the  hearth  the  gases,  pro- 
ducts of  combustion,  fume,  etc.  The  third  chamber 
is  so  constructed  as  to  allow  of  the  removal  and 
replacement  of  the  hearth.  The  fourth  chamber 
is  provided  with  air-heating  conduits  having  open- 
ings for  the  admission  of  some  of  the  heated  air 
to  the  chamber  to  oxidise  the  fume  from  the  hearth. 

— T.  H.  B. 

Tin  and  lead  fumes;  Method  for  removing from 

smelter  gases.  H.  Hocking  and  E.  Apor,  Buda- 
pest. Ger.  Pat.  303,764.  July  28,  1914. 
The  gas  is  drawn  or  forced  through  a  washing 
chamber  divided  by  partitions  into  a  series  of 
smaller  spaces.  The  high  velocity  of  the  gas  pro- 
duces in  the  liquid  a  copious  foam  which  retains 
the  particles  of  dust. — F.  C.  Th. 

Nickel-copper     matte;    Process   for    refining    . 

G.   T.    Holloway,    London.       Eng.    Pat.   110,139, 
May  30,  1917.     (Appl.  No.  7742  of  1917.) 

Unuoasted    nickel-copper    matte    is     alloyed    with 
blister  or  crude  copper,  preferably  containing  nickel, 


so  as  to  obtain  a  product  of  sufficiently  low  sulphur 
content,  and  is  then  cast  into  anodes  for  electrolytic 
refining.  Metals  of  the  platinum  group  are  said 
to  be  more  readily  recovered  when  an  excess  of 
copper  over  nickel  is  present. — C.  A.  K. 

Nitre  cake;  Utilisation  of  [for  treatment  of 

copper  ores].  W.  H.  Hyatt,  Long  Ditton,  Surrey, 
and  E.  N.  Fellowes,  London.  Eng.  Pat.  116,181, 
July  6,  1917.     (Appl.  No.  9803  of  1917.) 

A  suitable  copper  ore,  e.g.  a  carbonate  ore  con- 
taining about  5%  of  copper  carbonate,  is  added 
to  about  its  own  bulk  of  a  solution  of  nitre  cake 
containing  three  parts  by  weight  of  water  to  one 
of  nitre  cake.  The  mixture  is  heated  at  about 
100°  C.  until  all  the  copper  is  dissolved.  The 
copper  is  subsequently  recovered  from  the  solution 
by  the  usual  methods,  and  the  sodium  salts  by 
evaporation  and  recrystallisation,  or  the  solution 
may  be  neutralised  with  a  suitable  carbonate,  e.g., 
chalk,  sodium  carbonate,  or,  preferably,  ammonium 
carbonate,  and  used  as  an  insecticide. — L.  A.  C. 

Ore  separating  machines.  Fraser  and  Chalmers, 
Ltd.,  London,  and  W.  Bullock,  Bexley,  Kent. 
Eng.  Pat.  116,228,  Dec.  29,  1917.  (Appl.  No. 
19,235  of  1917.) 

The  material  to  be  separated  falls  from  a  hopper 
down  a  vertical  or  inclined  air  space  of  annular 
form  separating  a  wheel,  possessing  magnetic  per- 
meability, from  the  pole-faces  of  an  electromagnet. 
The  non-magnetic  particles  fall  freely  through  the 
air  space,  while  the  magnetic  portion  is  carried 
on  the  wheel  beyond  the  field  produced  by  the 
polar  surfaces.  The  wheel  is  preferably  formed  as 
the  frustum  of  a  cone  revolving  between  similarly 
inclined  pole-faces,  whereby  the  air  space  may  be 
suitably  adjusted  by  raising  or  lowering  the  wheel, 
the  periphery  of  which  may  be  serrated. — C.  A.  K. 


[Ore]  roasting  furnaces.  F.  Rowlev  and  A.  M.  M. 
Merton,  London.  Eng.  Pat.  110,235,  Jan.  10,  191S. 
(Appl.  No.  5S8  of  1918.) 

In  a  multiple-shaft  roasting  furnace  having  a  num- 
ber of  superimposed  hearths,  the  ore  is  spirajly 
rabbled  by  means  of  rotating  shafts  arranged  in 
pairs,  the  rabbles  attached  to  the  first  shaft  moving 
the  material  spirally  outwards  and  those  on  the 
second  shaft  spirally  inwards  before  the  ore  is 
dropped  on  to  a  lower  hearth  on  which  a  similar 
motion  is  produced.  A  separate  charging  hole  is 
provided  for  each  pair  of  shafts  and  the  various 
pairs  are  spaced  so  far  apart  that  the  material 
in  its  progress  through  the  furnace  is  rabbled  by 
only  one  pair  of  shafts  and  to  all  intent  is  roasted 
in  a  separate  two-shaft  furnace.  The  roaster  gases 
however  travel  over  the  hearths  of  a  series  of 
the  two-shaft  furnaces',  thus  making  the  apparatus 
a  multiple  furnace  in  regard  to  the  heating. 

— C.  A.  K. 

Roasting  furnace.      A.  Zavelberg,  Hoheulohehiitte. 

Ger.  Pat.  303,543,  July  8,  1916. 
The  volume  of  the  space  over  the  roasting  hearth 
is  reduced  by  building  a  second  arch  of  brickwork 
below  and  independent  of  the  original  arch  of  the 
furnace.  The  air  supplied  is  brought  into  closer 
contact  with  the  hearth. — H.  J.  H. 

Zinc;  Process  for  the  production  of .    O.  Baltin, 

Lipine,    Germany.    U.S.   Pat.   1,261,342,   Apr.    2, 
1918.    Date  of  appl.,  Feb.  25,  1914. 
Naphthalene  is  added  to  a  mixture  of  the  zinc  ore 
and  reducing  agent,  and  the  whole  briquetted. 
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Zinc;   Method  <>/  recovering  from    waste  solu- 
tion* cuntainini)  ;inc   and  sodium    sulphate*.     (). 

Blmpage,  Duisburg.    Ger.   Pat  804,987.  Jan.  14, 

1H17. 

A  iiii;tion  of  (lie  solution  which  has  been  treated 
with  quicklime,  and  then  separated  from  the  In- 
soluble calcium  sulphate.  Is  used  as  a  precipitant 
The  canstlc  soda  is  converted  Into  sodium  sulphate 
and  hydrated  zinc  oxide  precipitated.  The  addition 
of  quicklime  to  this  BOdlnm  sulphate  solution 
regenerates  caustic  soda  which  may  be  used  again. 

— F.  0.  Th. 

Tungsten  or  molybdenum  articles;  Process  of  cost- 
ing    with  precious  metals.     F.  A.  Fahrenwald. 

Cleveland,  Ohio,  dedicated  to  the  Government 
and  people  of  the  United  Slates.  U.S.  Pat. 
1,261,110,  Apr.  J.  1918.  Date  of  appl.,  May  31, 
1916.     (Dedicated  to  the  public.) 

Articles  of  ductile  tungsten  or  molybdenum  are 
Immersed  in  a  bath  of  a  fused  oxygen  salt  of  an 
alkali  metal  and  then  in  a  bath  of  molten  gold 
at  not  more  than  1360°  O.  for  half  a  minute.  The 
articles  thus  coated  with  gold  are  then  ready  for 
soldering  or  brazing.  A  coating  of  silver,  platinum, 
or  palladium  Instead  of  gold,  or  of  an  alloy  of  any 
of  these  metals,   may   !»'  used. — J.  H.  J. 


Tungsten;  Method  of  preparing  alloys  of with 

precious   metals.       C.  Fuchs,  Berlin.       Ger.  Pat. 
804,861,  Feb.  29,  1916. 

ii  least  of  the  metals  to  be  alloyed  is  first 
prepared  as  a  basis  alloy  with  nickel,  iron,  or 
aluminium.  A  gold  alloy  containing  75  parts  of  gold 
to  10 — 15  of  tungsten  and  1(1 — US  parts  of  nickel,  may 
be  used  In  jewellery  as  a  substitute  for  platinum, 
hammered,    and    rolled    and    takes 

a  much  finer  polish  than  platinum  does.  An  alloy 
Of  BO  parts  of  line  silver,  10 — 15  of  nickel,  and 
10 — 15  parts  of  tungsten  possesses  a  higher  specific 
gravity  and  greater  strength  titan  the  gold  alloy. 
It  is  much  less  affected  by  atmospheric  oxidation 
than  silver  and  takes  a  better  polish.  These  alloys 
may  also  find  technical  application  on  account  of 
their  resistance  to  acid  attack. — F.  C.  Th. 


Metals   {tungsten];  Extraction   of  from  their 

ores.  E.  M.  Hamilton,  Assignor  to  Hamilton, 
Beauchamp,  Woodworth,  Inc.,  San  Francisco, 
Cal.  U.S.  Pat.  L,261,383,  Apr.  2,  191S.  Da"te  of 
appl.,  Mar.  14,  1917. 

OBI  or  concentrate  containing  tungsten  is  reduced 
to  a  suitable  condition  of  fineness,  and  mixed  with 
water  and  an  alkali  carbonate  or  bicarbonate  to 
form  a  pulp,  the  ratio  of  solution  to  ore  being 
approximately  between  1:1  and  2:1.  The  pulp 
is  heated  under  pressure,  then  filtered,  and  tungstic 
acid  is  separated  from  the  solution  by  addition  of 
an  acid.  An  excess  of  alkali  carbonate  or  bicar- 
lionate  is  used,  but  not  sufficient  to  cause  appre- 
ciable solution  of  silica. — T.  II.  B. 


[.Ore]  concentration  process.  W.  A.  Scott,  Chicago. 
111.  U.S.  1'at.  1. ^il,303,  Apr.  2,  1918.  Date  of 
appl.,  Aug.  27,  1917. 

A  mixture  of  an  inert  gas,  such  as  air,  with  a 
permanent  bubble-modifying  gas.  e.g.,  methane,  coal 
gas,  acetylene,  etc..  is  Introduced  into  a  body  of 
ore  pulp,  preferably  through  a  porous  medium.  A 
column  of  bubbles  is  formed  above  the  normal  level 
of  the  ore  pulp,  and  the  effect  of  the  bubble-modify  - 
Ing  gas  is  to  cause  certain  of  the  mineral  con- 
stituents to  adhere  to  the  bubbles.  Good  results 
have  been  obtained  in  the  concentration  of  the  zinc 
ore  of  Butte.  Montana,  by  using  acetylene  as  bubble- 
modifying  gas. 


Bulphidi    ores;   Method  of  treating  .      F.  K. 

Cameron  and  J.  A.  Cullen,  Salt  Bake  City,  Hah, 
and  B.  W.  Hyde.  New  York,  Assignors  to  Ameri- 
can Smelting  and  Refining  Co..  Salt  Bake  City. 
U.S.  Bat.  1,261,694,  Apr.  2.  191S.  Bate  of  appi., 
June  IS,  1!»17. 

Sulphide  ore  is  added  to  boiling  sulphuric  acid 
of  at  least  50°  B.  (sp.  gr.  V5."t).  elemental  sulphur 
being  distilled  off  and  metal  values  recovered  from 
the  residue.— W.  E.  F.  P. 


Stlicious   ores;  Method  of  treating  .       G.    H. 

Wigton,  Eureka.  Utah.  U.S.  Pat.  1,204,5SC, 
Apr.  30,  191S.  Date  of  appl.,  Sept.  22,  1916. 
Finely-croimi  silieious  ores  with  a  base  metal 
content  insufficient  to  form  a  slag  at  the  volatilising 
temperature  of  the  metallic  compound,  are  mixed 
with  an  excess  of  alkali  or  alkaline-earth  chloride, 
and  the  metallic  chloride  separated  by  distillation. 
The  metallic  chloride  is  subsequently  reduced  to 
the  metallic  state,  the  chlorine  being  recovered  in 
the  slag  which  may  be  used  In  the  treatment  of  a 
fresh  charge  of  ore. — C.  A.  K. 


Ifctals  from  ores  and  other  materials:   Distilling 
process  for  recovering  - .    Process  for  recover- 
ing mercury.       C.    H.   Fulton,    St.   Louis,    Mo., 
Assignor    to     Metallurgical    laboratories,     Inc., 
Chicago,    111.       T'.S.    Pats,    (a)  1,264,628  and    (b) 
1,264,629,  Apr.  SO,  101S.     Date  of  appl.,  Apr.  21, 
1917. 
(a)    Ores    or    other    metal-bearing    materials    are 
formed  into  briquettes  with  or  without    reducing 
materials   and    suitable   binders   anil    are   distilled 
in  an  electrical  resistance  furnace,  the  blocks  them- 
selves constituting  the  resistors.     It  is   necessary 
that   the  briquettes  should    not   appreciably   alter 
their  shape  or  volume  during  the  distillation,     (u) 
The  process  described  under  (a)  is  applied  to  mer- 
cury ores. — C.  A.  K. 


[Ore]  reduction  apparatus.  P.  J.  MacDonald.  I.os 
Angeles.  Assignor  to  C.  L.  Claflin,  juu..  Bakers- 
field.  Cal.  U.S.  Bat.  1,264,832,  Apr.  30,  WIS 
Date  of  appl.,  Sep.  IS,  191G. 

Means  are  provided  for  delivering  oxide  ore  inU 
a  reduction  chamber  and  agitating  the  uppermost 
stratum  of  the  ore  with  a  reducing  agent,  the  undei 
portion  being  relatively  at  rest.  Heat  is  applied 
and  the  waste  gases  are  carried  away  through  a 
separate  outlet. — C.  A.  K. 


Metal  scrap  and  ores;  Apparatus  for  treatment  of 

with  acids.    H.  Stegmeyer,  Charlottenburg. 

Ger.  Pat.  303,475,  Mar.  5,  1914. 

The  acid  liquor  and  the  metal  or  ore  are  conveyed 
along  one  or  more  troughs  to  which  a  reciprocating 
motion  is  applied.  The  trough  communicates  with 
the  liquor  reservoir  through  a  valve  which  is 
d  by  the  pulsations  and  so  causes  a  circula- 
tion of  acid.  The  latter  can  be  arranged  to  flow 
in  the  same  direction  as  the  material  or  in  counter 
current  as  desired. — H.  J.  H. 


Sintering  fine  and  powdery  material;  Process  for 

.       W.     Schumacher,      Berlin.       Ger.     Pat. 

303,799,  Nov.  4,  1916. 

Fine  ore  or  flue-dust  is  mixed  with  fuel  and  sub- 
jected in  a  vertical  furnace  to  a  blast  of  strongly 
heated  air,  such  as  the  hot  blast  of  a  blast-furnace. 

— F.  C.  Th. 
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Briquetting  fine  ores;   Process  for  .       Briick, 

Kretschel,  und  Co.  Osnabriick.  Ger.  Pat. 
204,484,  Feb.  27,  1915. 

Slaked  lime  and  the  dust  from  a  blast  furnace 
smelting  hreinatite  ores  are  added  to  the  ore  as  a 
binding  agent  and  the  mixture  is  compressed,  and 
treated  with  steam.  Very  good  briquettes  can  be 
made  from  84%  of  concentrates,  12%  of  haematite 
flue  dust,  and  4%  of  slaked  lime.— F.  C.  Th. 

Aluminium;    Process  for    the  preparation   of  

suitable  for  the  deo.ridation  of  melts  of  iron  and 
steel.  Rombacher  Hiittenwerke  A.-G.,  I.  Bronn, 
and  W.  Schemmann,  Rombach.  Ger.  Pat.  304,645, 
July  0,  1917. 

The  aluminium  is  melted  in  a  crucible  and  granu- 
lated by  pouring  into  flowing  water.  This  carries 
It  along  into  a  collecting  chamber  from  which  it 
is  removed  and  placed  on  the  pan-shaped  cover  of 
the  melting  furnace  and  quickly  dried  by  the  waste 
heat  of  the  furnace. — F.  C.  Th. 

Phosphoric  slags;  Process   for  the  production  of 

high-percentage  of  high   solubility  in  citric 

acid  in  the  basic  open-hearth  process.  B. 
Queling,  Saarbriicken.  Ger.  Pat.  304,894,  Feb.  20, 
1917.  Addition  to  Ger.  Pat.  301,839. 
The  dephosphorising  period  is  divided  into  one  or 
more  stages  after  each  of  which  the  slag  is  trans- 
ferred to  a  special  slag  furnace.  This  eliminates 
the  possibility  of  the  reduction  of  phosphorus  from 
the  slag  and  its  re-absorption  by  the  metal  during 
recarburisation. — F.  C.  Th. 

Phosphoric  slags;  Method  for  obtaining  highly 

in  the  manufacture  of  ingot-iron  or  steel  from 
sulphurous  piq  iron.  B.  Queling,  Saarbriicken. 
Ger.  Pat.  304,895,  Feb.  7,  1917.  Addition  to  Ger. 
Pat.  301,839. 

To  the  bath  of  metal  in  the  mixer  briquettes  of 
burnt  lime,  manganese  oxide,  and  carbon  are 
added.  The  solubility  of  sulphur  in  pig  iron  is 
lessened  by  a  high  carbon  content,  while  that  of 
the  slag  is  increased.  The  presence  of  the  man- 
ganese oxide  accelerates  the  desulphurisation.  (See 
also  Ger.  Pats.  302,283  and  304.894;  this  J.,  1918. 
377  a,  and  preceding,)— F.  C.  Th. 

Tin-plates  or  sheets  and  other  like  metal  coated 
plates  or  sheets;  Appliances  used  in  the  manu- 
facture of .       D.   Davies.   Llanelly,   and  D. 

Jones,   Glanamman.    Eng.   Pat.    116,250,   May    2, 

1917.  (Appl.  No.  6501  of  1918.) 

Wrought-iron;    Manufacture   of  .        J.    Aston, 

Assignor  to  A.  M.  Byers  Co..  Pittsburgh,  Pa. 
Reissue  14,457,  Apr.  2,  191S,  of  IT.S.  Pat.  1,255,499, 
Feb.  5,  1918.     Date  of  appl.,  Feb.  19.   1918. 

She  this  J.,  191S,  212  a. 

Electrode  as  used  for  welding  purposes.  M.  M. 
Irvine,   Glasgow.       U.S.    Pat.   1.201,395,    Apr.   2, 

1918.  Date  of  appl.,  Sept.  17.  1917. 

See  Eng.  Tat.  108.789  of  1916;  this  J.,  1917,  1100. 

Metal  articles;  Scaling  and  annealing  of  .     F. 

Perry,  Assignor  to  Metalloids,  Ltd.,  Tipton. 
U.S.  Pat.  1,261,606,  Apr.  2,  1918.  Date  of  appl., 
Feb.   15,  1917. 

See  Eng.  Pat.  102,GGO  of  1916;  this  J.,  1917,  143. 

Scotch  hearth:  Mechanically-operated .      A.  S. 

Moses.  New  York,  Assignor  to  St.  Louis  Smelting 
and  Refining  Co.,  St.  Louis,  Mo.  V  S  Pat 
1,268,695,  Apr.  23,  191S.  Date  of  appl..  Apr.  ::.  1916. 

See  Eng.  Pat.  103.205  of  1916;  this  J..  1917.  294. 


Slags;  Generation  of  steam  from  the  heat  con- 
tained in  .    C.   Vautin,    London.    U.S.   Pat 

1,264,229,  Apr.  30.  1918.  Date  of  appl.,  Oct.  24,  1914. 

See  Eng.  Pats.  28,015  of  1913  and  2393  of  1914;  this 
J.,  1915,  89. 

Method  and  apparatus  for  segregating  and  recover- 
ing gases  [sulphur  dioxide].  Art  of  and 
apparatus  for  treatment  of  corrosive  gases.  U.S. 
Pats.  1,265,892  and  1,265,S93.    See  VII. 

Production  of  zinc  chloride.  Producing  zinc 
chloride  from  ores.  U.S.  Pats.  1,261,695  and 
1,261,696.    See  VII. 


Manufacture    of  cement  from   blast-furnace    slag. 
Eng.  Pat.  114.794.     See  IX. 


XL-ELECTRO-CHEMISTRY. 

Electrical  resistivity  of  porcelain  and  magnesia  at 
high  temperatures.    Brace.     See  VIII. 

Electric  steel  castings.    Flinterman.    See  X. 

The  Yom  Baur  [electric']  arc  furnace.    Vom  Baur. 
See  X. 


The  Booth-Mall  electric  [steel]  furnace. 
See  X. 


Booth 


Some  chemically  reactive  alloys.     Asheroft.     See  X. 

Patents. 

Furnaces;     Electrically     heated     resistance    ■ . 

H.  A.  Greaves  and  H.  Etchells,  Sheffield.  Eng. 
Pat.  115,866,  Apr.  11,  1917.  (Appl.  No.  5072  of 
1917.) 

The  furnace  is  so  constructed  that  leakage  currents 
may  be  usefully  employed  to  produce  uniform  heat- 
ing, the  crucible  chamber  to  be  heated  being  built 
of  refractory  material,  which  is  a  poor  electrical 
conductor  when  hot,  e.g..  silica  ware.  The  ducts 
surrounding  the  chamber  are  filled  with  an  elec- 
trical resister  of  granular  form,  and  the  parti- 
tions which  separate  the  ducts  are  made  of  refrac- 
tory materials,  which  are  fairly  good  second  class 
electrical  conductors  when  hot,  e.g.,  chromite, 
magnesite,  silundum.  The  electrical  current  is  sup- 
plied at  the  free  end  of  each  duct  by  separate 
electrode  pole-pieces  directly  connected  to  the  feed- 
ing conductors,  the  ducts  being  in  the  form  of 
continuous  loops  which  unite  in  a  common  cham- 
ber under  the  crucible  chamber.  Leakage  currents 
pass  from  each  heating  unit  through  the  parti- 
tions to  the  units  on  either  side. — B.  N. 

Electrical  contacts:  Method  of  making .     G.  A. 

Rignon,  Genoa.  Italy.  U.S.  Pat.  1.264,GS5, 
Apr.  30,  1918.  Date  of  appl.,  Sept.  30,  1916. 
Contacts  of  tungsten,  molybdenum,  or  a  metal  of 
the  iron  group,  of  an  exceedingly  high  welding 
point,  for  use  in  contact  breakers  in  magnetos 
employed  for  the  ignition  of  explosive  mixtures 
in  internal  combustion  engines,  are  made  by  unit- 
ing the  metal  to  its  support  by  electro-thermal 
welding  at  a  very  high  temperature,  then  coating 
the  support  and  its  contact  with  good  conducting 
metal,  such  as  copper  or  silver,  with  the  exception 
of  the  two  faces  between  which  the  break  takes 
place,  in  order  to  reduce  the  resistance. — B.  N. 
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Carbon  electrodes;  Manufacture  of .    B.  B.  D. 

Kilbuni,  London.  From  Del  Norsko  AktioselsUab 
for  Blektrokemlsk  imiustri  Norsk  Industrl- 
Hypotekbank,    Christlania.     Bug.    Pat.    116,868, 

.Lin.  !i.  mis.    (Appl.  No.  681  of  1918.) 

BUDOTBODES  arc  m;i  nu  f.ul  n  r.-<I  in  continuous  lcnpt  hs. 

in  the  furnace  in  which  they  are  used,  by  feeding  a 
suitable  carbonaceous  mixture  into  n  mould  leading 
to  the  furnace,  the  mixture  being  preferably 
rammed  round  a  metallic  core.  In  the  case  of  a 
vertical  electrode,  the  lower  end  Is  rapidly  heated 
by  the  arc  or  melting  crater,  while  the  upi>er  port  ion 
Is  baked  partly  by  the  heal  of  the  furnace  and 
partly  by  the  heat  generated  by  the  current  passing 
through  the  metallic  core.  As  the  electrode  burns 
away  fresh  portions  of  the  mixture  are  added  in  the 
mould  and  the  electrode  pushed  down.  The  upper 
iwrtion  of  the  electrode  may  be  heated  more 
gradually  by  an.  independent  circuit,  the  main 
current  onlv  traversing  the  harder  baked  section. 

— C.  A.  K. 


Spraying  electrode  for  the  elect rieal  purification 
of  air  or  gases  containing  dust  or  fog.  Metall- 
bank  und  Metallurglfiche  Ges.  A.-G.,  Frankfort. 
Ger.  Fat.  303.303,  May  23,  1914. 

An  electrode  for  discharging  a  line  spray  of  sparks 
in  all  directions  consists  of  a  vessel  charged  with 
water  and  made  of  porous  material  or  of  perforated 
metal  provided  with  a  mantle  of  porous  material. 
The  vessel  or  its  mantle  may,  for  instance,  be 
I  tade  of  earthenware  or  porcelain  or  other  mineral 
substance,  which  is  cither  used  in  the  crude  con- 
dition ami  maintained  In  the  desired  shape,  or  has 
been  subjected  to  treatment  which  does  not  destroy 
Its  porosity.  The  liquid  may  be  drawn  Into  the 
electrode  from  a  suitable  vessel  by  the  capillary 
action  of  the  electrode  itself  or  its  mantle. 

— C.  A.  M. 

Electric  storage  batteries;  Manufacture  of  plates 

for    .      II.     Wade,    London.      From    L.    H. 

Flanders,   Jenklntown,    Pa.,  U.S.A.      Eng.  Pat. 
115,8(15,  Apr.  4.  1917.     (Appl.  No.  4885  of  1917.) 

Srk  U.S.  Pat  1,228,551  of  1917;  this  J.,  1917,  892. 

carbon   electrodes;   Ovens  or  furnaces  for  use  in 

baking    and     for    other    purposes.      R.   K. 

Wehner,  Newark.  N.J..  U.S.A.    Eng.  Pat.  110,455, 
Nov.  7,  1917.     (Appl.  No.  10,203  of  1917.) 

Sn  D.S.  Pat.  1,251,309  of  1917;  this  J.,  1918,  114a. 


Apparatus  for  the  electrical  separation  of  sus- 
pended particles  from  gases.  Ger.  Pat.  303,078. 
See  I. 


[Electro-osmotic]  process  Of  removing  liquid 
[water]  from  steatite.  r.S.  Pat.  1,280,830.  See 
VII. 

Electrolysis  of  chlorides  [and  production  of  chlorn- 
hydrocarbons].  Manufacture  of  alkalis  [and 
Ohlorohydrocarbons].  U.S.  Pats.  1,204,535  and 
1,204,530.     See  VII. 


Apparatus  for  sterilising  trater  b\i  means  of  ozone. 
U.S.  Pat.  1.204,300.     Sec  XIXb. 


Sterilisation  of  water  and  removal  of  iron  and 
manganese  therefrom  '/</  electrolytic  means.  Ger. 
Pats.  301,585,  302,220,  and  302,227.     See  XIXb. 


XU.-FATS  ;  OILS  ;  WAXES. 
Fatty  oils;  Process  for  deodorising  .    w,   P. 

Seliuek.  Met.  and  ('hem.  Eng.,  191S,  18,  008—000. 
Dkohokisation  of  any  oil  or  fat  Is  effected  by  blow- 
ing hydrogen  or  a  gas  containing  hydrogen  as  its 
main  constituent  through  the  heated  oil,  in  a 
vessel  from  which  atmospheric  oxygen   Is  excluded. 

In  the  commercial  application  of  the  process  the 
volatile  fatty  acids,  etc.,  are  condensed,  and  washed 
from  the  hydrogen,  which  is  then  dried  and  used 
again.  No  hardening  of  the  oil  takes  place,  since 
the  treatment  is  effected  in  the  absence  of  a 
catalyst.  In  comparative  tests  in  which  an  oil  was 
treated  in  this  way  with  pure  hydrogen  and  pure 
nitrogen,  and  the  funics  condensed.  It  was  found 
that  the  total  iodine  value  of  the  condensed  liquid 
.and  of  the  residual  oil  was  lower  when  hydrogen 
than  when  nitrogen  had  been  used.  In  the  nitrogen 
experiments  the  oils  had  a  burnt  taste,  and  in  some 
cases  had  only  been  partially  deodorised,  whilst. 
they  contained  about  three  times  as  much  free 
fatty  acids  as  the  oils  which  had  been  treated  with 
hydrogen.  When  a  current  of  hydrogen  is  made  to 
bubble  through  a  heated  oil  the  free  fatty  acids 
begin  to  be  removed  at  about  210°  C.,  and  in  most. 
cases  are  reduced  to  within  0-15%  in  20  mins.  at 
275°  0.  Coconut  oil  containing  over  14%  of  free 
fatty  acids  had  the  amount  reduced  to  012%,  whilst, 
fish  oil  with  over  514%  yielded  a  product  containing 
only  014%  of  free  fatty  acids,  the  loss  on  purifi- 
cation being  only  11%  more  than  was  attributable 
to  the  removal  of  the  acids.  The  condensed  fatty 
acids  are  available  for  the  manufacture  of  soap. 
Oils  thus  deodorised  keep  sound  very  much  longer 
than  oils  deodorised  by  steam-treatment.  For 
example,  coconut  oil  deodorised  as  described  was 
pleasant  to  the  taste  after  four  months'  exposure 
in  a  loosely  covered  tin,  whilst  the  same  oil 
deodorised  by  steam  had  become  rancid  in  a  few 
weeks  under  the  same  conditions.  It  Is  suggested 
that  this  process  may  be  used  for  the  purification 
of  oils  which  have  been  burnt  in  cooking  and  of 
garbage  fats,  and  that  it  will  be  of  value  for 
deodorising  castor  oil  and  removing  the  free  fatty 
acids,  without  Interfering  with  its  medicinal 
properties.  (See  also  U.S.  Pat.  1,200,072  of  1918: 
this  J..  1918.  312  a.)— C.  A.  M. 


Unseed   oil;    Htudg  of  the  oxidation  of  - .     /. 

G.  E.  Holdeu  and  L.  G.  Radcliffe.    J.  Soc.  Dyers 
and  Col.,  1918,  34,  138—140.      • 

Weighed  quantities  (about  1  grm.)  of  linseed  oil 
were  placed  on  pieces  of  cotton  cloth,  about  3  in. 
square,  previously  freed  from  mineral  matter  and 
fat;  these  were  introduced  into  a  series  of  three  or 
four  connected  gas  wash-bottles  and  a  slow  current 
of  air  was  drawn  through  the  series  of  bottles.  It 
was  found  that  the  linseed  oil  in  the  first  bottle  of 
a  series  dried  more  rapidly  than  that  in  the  second, 
whilst  the  second  was  more  rapid  than  the  third, 
and  so  on;  but  that  on  continuing  the  current  of 
air  for  periods  ranging  from  450  to  500  hours  the 
units  of  each  series  showed  equal  Increments  in 
weight  (17  to  18%).  On  heating  the  bottles  con- 
taining the  dried  samples  for  definite  periods  at 
100°  C,  this  original  gain  was  reduced  to  a  gain 
of  only  10  to  3-5%.  In  further  experiments  in 
which  quantities  of  01  to  0125  grm.  of  linseed  oil 
were  spread  oh  roughened  glass  plates  and  exposed 
to  definite  temperatures,  it  was  found  that  the 
velocity  of  drying  increased  with  the  temperature, 
but  that  the  higher  the  temperature  the  lower  the 
maximum  increase  in  weight,  and  the  less  the 
accelerating  influence  of  any  driers  present  on  the 
drying  of  the  oil.  When  dried  at  or  just  below 
34°  C.  linseed  oil  gains  from  17  to  18%  in  weight, 
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whereas  when  dried  at  100°  C,  the  maximum  in- 
crease is  much  less  (e.g.,  7-8%),  and  at  150°  C,  no 
increase  in  weight  is  observed,  probably  owing  to 
accelerated  formation  and  evolution  of  volatile  pro- 
ducts.   An  equal  drying  capacity  is  shown  by  the 
linoleate  or  resinate  of  the  same  metal  containing 
the  same  proportion  of  that  metal,  but  manganese 
has  six  times  the  efficiency  of  lead  as  a  drier.    The 
rate  of  drying  of  linseed  oil  is  slightly  increased  by 
the  presence  of  turpentine.     Linseed  oils  which  dry 
most  slowly  will  be  found  to  contain  a  higher  pro- 
portion of  non-drying  substances  than  do  rapidly 
drying  oils.     Oils  with  low  iodine  values  require 
a  longer  time  to  dry  than  those  with  higher  iodine 
values.    On    treating  dried  linseed  oil   films  with 
ether,  the  amount  of  organic  matter  removed  from 
films  dried  at  100°  C.  is  much  less  than  from  films 
dried    at    15°  C,   and   a   higher  proportion  is  ex- 
tracted from  films  from  oils  having  the  lower  iodine 
values.      These  results  indicate  that  the  saturated 
glycerides  have  an  important  influence  on  the  rate 
of  drying  of  the  oils,  and  the  ultimate  decomposi- 
tion of  a  film  of  linseed  oil  appears  to  be  due  to  the 
decomposition   and   emanation    of   the    non-drying 
substances  in  the  film.    The  greater  durability  of 
a  linseed  oil  film  which  has  been  dried  at  a  high 
temperature  must  be  attributed  to  the  more  rapid 
volatilisation  of  the  non-drying  substances  by  the 
heat  prior  to  the  formation  of  the  linoxyn.    Drying 
of  an  oil  is  accelerated  by  the  action  of  ultra-violet 
rays,   so' much  so  that  linseed  oil  by  itself  under 
these  conditions  dries  as  rapidly  as  an  oil  contain- 
ing a   drier   in   solution.    Volatile  products    from 
linseed  oil  oxidised  in  a  current  of  air  at  100°  C. 
gave  the  reactions   of  unsaturated  aldehydes  and 
contained  drops  of  an  oily  substance  consisting  of 
traces    of    free    fatty    acids    in    admixture    with 
saponifiable  matter.    The  n»n-drying  constituents 
of  the  linseed  oil  undoubtedly  affect  the  degree  of 
hardness  of  the  oxidation  product.    They  are  de- 
composed under  the  influence  of  ultra-violet  rays. 
as  is  shown  by  the   fact  that   linseed  oil  attains 
only  12  to  13%    increase   in  weight,  as  compared 
with  17  to  18%  under   normal  conditions  of  light 
Tsee  also  this  J.,  1914.   206).— C.   A.  M. 

Oil  in  seeds;  Determination  of .    W.  B.  Gray. 

.T.    S.   African   Assoc.   Anal.    Chemists,    191S,   1, 

5—7. 
For  extraction  of  the  oil  from  oil  seeds 
Kreussler's  apparatus  is  more  satisfactory  for  use 
with  ether  than  Soxhlet's  apparatus,  only  a  few 
c.c.  of  the  solvent  in  excess  of  that  needed  to 
saturate  the  sample  being  required.  Small  seeds 
can  be  completely  extracted  in  about  2J  hours, 
whilst  palm  kernels,  copra,  etc.,  require  S  hours. 
In  the  case  of  coarsely  ground  material  the  sample 
should  first  be  extracted  for  4  hours,  then  ground 
in  a  mortar,  and  the  extraction  continued  for  n 
further  4  hours.  Thorough  drying  of  the  seeds 
before  extraction  is  essential  to  prevent  extraction 
of  gum  resins  from  the  husks.  In  the  case  of 
drying  oils  the  residue  left  on  evaporating  the 
extract  should  be  dried  in  a  current  of  dry 
hydrogen,  coal  gas,  or  carbon  dioxide.— O.  A.  M." 

Oiticica    oil— a    new    drying    oil.       E.    R.    Bolton 

and  C.  Revis.  Analyst,  1918,  43,  251—254. 
TiiE  kernels  of  seeds  known  in  Brazil  as  oiticica 
or  oilieika,  and  probably  derived  from  Conepia 
grandifolia  (Rosacew)  yielded  62%  of  an  oil  which 
was  semi-solid  at  the  ordinary  temperature,  but  at 
higher  temperatures  consisted  of  a  solid  fat  in  a 
liquid  medium.  The  oil  had  the  following  charac- 
ters :— M.  pt..  incipient  fusion,  21-5°  C. ;  complete 
fusion,  651°  C. ;  sp.  gr.  at  15-5°/15-50  C,  0-9(194: 
free  fatty  acids  as  oleic,  5-7%;  unsaponif.   matter. 


0-91%;  saponif.  value,  1SS-6;  and  iodine  value, 
179-5;  m.  pt.  of  fatty  acids,  53-7°;  solidif.  pt.  of  fatty 
acids,  67-0°  C.  When  brominated  the  oil  yielded 
only  traces  of  insoluble  bromides,  but,  on  standing 
for  2  to  3  days,  the  solution  became  deep  brown 
and  a  pale  liquid  separated.  When  heated  to 
250°  to  270°  C.  in  an  atmosphere  of  carbon  dioxide 
no  solidification  took  place,  whereas  tung  oil 
became  solid  under  the  same  conditions,  but  at 
300°  C.  polymerisation  occurred,  with  the  formation 
of  a  stiff,  clear,  transparent  jelly,  which  when 
mixed  with  an  oil,  such  as  linseed  oil,  or  a  solvent, 
such  as  chloroform,  swelled  up  and  became 
gelatinous.  The  jelly  formed  by  tung  oil  on  poly- 
merisation is  turbid.  When  heated  in  a  thin  film 
at  100°  C.  the  new  oil  gained  in  weight  4%  (tung 
oil  2  to  3%),  and  the  oxidised  skin  was  practically 
insoluble  in  petroleum  spirit,  chloroform,  or 
acetone.  A  solution  of  the  oil  in  commercial  ben- 
zene when  allowed  to  dry  on  glsss  formed  a  more 
uniform  and  transparent  skin  than  did  tung  oil. 
The  lead  soap  was  more  granular  than  that  of  tung 
oil  and  was  soluble  in  small  quantities  in  linseed 
oil.  The  oil  will  probably  be  suitable  for  the  manu- 
facture of  linoleum  as  well  as  for  varnish. 

— C.  A.  M. 

Sauga-sanga  (Ricinodendron  africanum);  Chemical 

study  of  the  nuts  of  .    Pieraerts.    Ann.  du 

Musee  colon,  de  Marseille,  1917,  5.  27—37.    Bull. 
Agric.  Intell.,  1918,  9,  456. 

Tms  nuts  of  Ricinodendron  africanum,  a  large  tree 
growing  in  the  French  Congo  and  other  countries  of 
West  Equatorial  Africa,  are  of  about  the  size  of  a 
hazel  nut.  ITnsorted  nuts  yielded  28%  of  kernels, 
which  contained  17-G4%  of  water  and  55-29%  of  a 
pale  yellow  oil  with  the  following  characters  : — 
Sp.  gr.  15°/15°C,  0-9345;  ref.  index  at  19-5°  C. 
1502S:  acid  value,  086;  saponif.  value,  1944: 
Hehner  value,  9S-S5:  and  m.pt.  32-3°  to  34-5°  C. 
The  oil  contained  9-77%  of  glycerol,  and  yielded  no 
bromides  insoluble  in  ether.  When  shaken  with  a 
saturated  solution  of  iodine  in  chloroform  it  set  to 
a  gelatinous  mass.  "  Sanga-sanga  "  oil  dries  more 
rapidly  than  linseed  oil.  and  could  be  used  for 
waterproofing,  for  caulking  ships'  hulls,  and  as 
mortar  or  lamp  oil.  The  oil-cake  is  rich  in  nitrogen 
and  phosphates,  and  if  proved  to  be  free  from  toxk- 
substances  would  be  an  excellent  feeding-stuff. 

— C.  A.  M. 

Fats  from  Rhus  lattrina  and  R.  diversilobn.     J.  IV 
McNair.    Bot.  Gaz.,  1917,  64.  330—336. 

Fats  isolated  from  Rhus  laurina  and  if.  diversilobn 
had  the  following  constants  respectively  : — Sp.  gr. 
(18-5°  C.)  0-8987.  0-9872:  solubility  136.  170  mgrms. 
per  litre  in  95%  alcohol  at  20°  C. ;  iodine  value 
(HUM)  1144,  879:  saponif.  value,  1571,  2200:  m.pt.. 
74°.  53°  C.  The  substances  appear  to  be  more 
similar  to  Japan  wax  than  to  any  other  fat.  A 
decrease  in  the  poisonous  properties  of  the  fruit  of 
/?.  divcrsiloba  occurs  simultaneously  with  an 
increase  in  the  fat  content,  but  this  does  not  appear 
to  be  due  to  the  conversion  of  the  poison  into  fat. 


Grease  from  waste  materials;  Recovery  of by 

the  solvent  extraction  process.  J.  H.  Garner  and 
,T.  F.  Carmichael.  J.  Soc.  Dyers  and  Col.,  1918. 
3*.  113—122. 
The  recovery  of  grease  and  fatty  acids  from  tlit' 
effluents  of  wool  scouring  is  capable  of  very  profit- 
able extension.  After  precipitation  by  nitre  cake 
the  magma  is  pressed  in  one  of  two  ways  :  either 
in  the  so-called  oven  press  after  being  wrapped  in 
sacking  by  hand,  or  in  a  steam-heated  filter-press 
into  which  the  previously  healed  magma  is  forced 
by  steam   pressure  or  compressed   air.    The  cake 
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from  (he  former  retains  12—15%  of  moisture  ami 
that  from  the  latter  up  to  35%,  ami  the  dry 
Bobatance  from  Ir>Ui  still  contains  20—  30%  of  grease 
whleh  should  be  recovered  by  extraction  with 
solvents.  Moreover  the  dry  sewage  sludge  of 
industrial  towns  contains  15  —  40%  of  grease,  the 
lc  wit  value  representing  purely  domestic  sewage 
and  the  lowest  limit  of  profitable  recovery  treat 
ment  Sludges  containing  over  30%  of  fat  on  the 
dry  substance  are  best  treated  In  two  stages,  via.  : 
by  hot  pressing  for  the  direct  recovery  of  grease,  and 
subsequent  extraction  of  the  cakes  by  solvents. 
whereas  those  containing  less  than  80%  should  be 
pressed  for  the  removal  of  water  only  and  treated 
directly  with  solvents.  In  cither  case,  the  sludge 
must  not  bo  precipitated  by  lime  but  only  by  acids. 
For  profitable  treatment  with  solvents,  the  moisture 
in  the  cake  must  be  reduced  to  15—20%.  preferably 
In  mechanical  drying  apparatus  heated  by  means 
of  waste  heat.  The  ltuggles-Colos  dryer  consists  of 
two  inclined  concentric  cylinders  arranged  so  that 
Hue  gases  pass  downwards  through  the  central 
Cylinder  and  back  up  through  the  annular  space 
between  the  two.  while  the  disintegrated 
cake  passes  down  the  annular  space.  The 
Dublin  dryer  consists  of  a  series  of  shelves 
astnmd  a  vertical  shaft,  every  alternate  shelf  being 
attached  to  the  shaft :  a  series  of  rakes  and  scrapers 
on  the  lower  sides  of  the  shelves  pushes  the  material 
from  one  shelf  in  the  other  against  an  ascending 
current  of  hot  air.  The  P..T.W.  dryer  consists  of 
two  inclined  rotary  steel  cylinders  placed  one  above 
the  other  in  a  brick  Hue:  the  material  passes  down 
the  upper  one  in  which  it  is  brokeu  op  and  rubbed 
DJ  means  of  scrapers  and  teeth  and  passes  into  the 
lower  one  In  which  It  is  tossed  about  by  lifting  vanes 
and    dried.     The    solvent    extraction    plant    consists 

of  extraction  vessel,  still,  and  condenser.  The 
material  is  charged  into  the  extraction  vessel  on  a 
canvas  filter  bed  supported  by  perforated  plates. 
The  depth  of  material  charged  depends  on  its 
physical  condition  and  its  freedom  from  a  tendency 
to  sink  together  and  clog.  An  open  material  with 
15—65%  of  mineral  matter  may  be  packed  to  a 
depth  of  S— 0  ft.,  whereas  one  containing  only  25% 
of  mineral  matter  and  a  large  amount  of  organic 
matter  may  only  be  worked  with  a  depth  of  4 — 5  ft. 
Solvent  (petroleum  spirit)  is  admitted  to  the  space 
lielow  the  grid  and  gentlv  boiled  so  that  the  vapour 
passes  upwards  and  saturates  the  material  with 
hot  solvent.  A  continuous  percolation  of  dissolved 
grease  thus  takes  place  into  the  space  below  the 
grid  and  the  process  Is  continued  for  f — 10  hours 
until  the  material  is  exhausted.  The  grease  solu- 
tion is  then  blown  into  the  still  and  the  solvent  left 
in  the  material  is  recovered  by  steaming.  A  copper 
tubular  counter-current  condenser  gives  the  best 
results:  falling  that,  a  multitubular  cast-iron  con- 
denser: the  ordinary  steel  coil  condenser  does  not 
last,  owing  to  the  corrosive  action  of  the  volatile 
fatty  acids.  The  grease  is  refined  by  boiling  with 
dilute  sulphuric  acid,  stirring  for  20  mins.,  and 
allowing  to  settle  for  24— 4S  hours.  The  loss  of 
solvent  amounts  to  3 — 4'5  galls,  per  ton  of  materia] 
treated.  The  exhausted  material  contains  4 — 5%  of 
fat  and  about  10%  of  moisture  and  is  In  a  suitable 
condition  for  use  as  a  fertiliser.  The  cost  of  the 
1  process  depends  very  largely  on  the  richness  of  the 
material  worked:  figures  are  given  based  on  15°,', 
of  recovered  grease,  showing  a  cost  of  fO  15s.  per 
ton  of  grease. — .T.  F.  P.. 


xulphoniiterf  oil*.-  Analysis  of .    O.  W.  Schultz. 

.T.  Amer.  Leather  Thorn.  Assoc.  101s.  13,  100—192. 

The  method  of  R.  Hart  (this  J..  1017.  1130)  has 
been  modified  in  some  particulars,  and  results 
obtained   by  It  compared  with  those  given  by   the 


method  of  the  American  Leather  Chemists'  Associa- 
tion Committee.  The  acid  value  of  the  fatty  acids 
of  the  oil  before  sulphonation  cannot  be  used  In 
calculating  total  fat,  as  the  sulphonation  lowers 
I  he  acid  value  of  the  acids.  Dnsaponlflable  matter 
is  determined  after  the  .saponification  value.  The 
solution  is  made  alkaline  and  diluted  so  as  to  con- 
tain about  60%  Of  alcohol,  boiled  for  a  few  minutes, 
and  subsequently  extracted  with  petroleum  spirit. 
The  extracted  soap  solution  from  the  determination 
of  unsaponitiable  matter  is  carefully  boiled  to  dry- 
ness, the  residue  dissolved  in  water,  and  the  solu- 
tion boiled  to  expel  alcohol.  The  fatly  acids  are 
then  precipitated  and  extracted  by  means  of  ether, 
i  lie  ether  solution  washed  with  concentrated  sodium 
sulphate  solution,  and  the  ether  distilled  off.  The 
saponification  value  of  the  fatly  acids  is  then  deter- 
mined (not  the  acid  value,  on  account  of  lactones 
and  anhydrides).  If  the  oil  contains  ammonia,  the 
free  fatty  acids  cannot  be  determined  as  usual. 
The  following  method  is  given  :  10  grms.  of  oil  is 
dissolved  in  05%  alcohol  and  titrated  with  sodium 
hydroxide  in  presence  of  phenolphthalein ;  the  solu- 
tion is  boiled  for  4.  hr.  to  expel  ammonia,  cooled, 
again  neutralised  with  standard  alkali,  and  the 
process  repeated  until  no  more  ammonia  is  expelled 
by  boiling.  The  sedation  is  then  diluted  with  water 
and  titrated  with  sulphuric  acid,  using  methyl 
orange  as  indicator,  to  determine  alkali  present  as 
soap.  The  following  calculation  gives  the  neutral 
fat :  subtract  the  ammonia  content  (expressed  as 
mgrms.  of  potash  per  grm.  of  oil)  from  the  saponifi- 
cation value  of  the  sample,  and  further  deduct  the 
free  fatty  acids  and  acids  present  as  soap  (again 
expressed  in  mgrm.  potash),  and  divide  the  result 
by  Hie  saponification  value  of  the  fatty  acids.  The 
result  multiplied  by  100  is  the  percentage  of  neutral 
fat.  Analyses  show  that  the  neutral  fat  deter- 
mined as  above  Is  much  higher  than  the  amount 
found  by  the  Committee  method:  nevertheless  the 
author  considers  the  figures  reliable. — F.  C.  T. 

Water-in-oil  emulsions.     Schlaepfer.     See  IIa. 

Chemical      composition     of     artificial      asphalts. 
Marcusson.    JS'ee    IIa. 


Patents. 

Catalysers    for    reduction    or    hydrogenaUon   pur- 
poses; Method  of  producing  and   apparatus 

therefor.  Soc.  de  Stearinerie  et  Savonnerie  de 
Lyon,  and  P.  Berthon,  Lyons,  Fiance.  Eng.  Pat. 
107,004,  May  10,  1917.  (Appl.  No.  7259  of  1917.) 
Under  Int.  Conv.,  May  19,  1910. 

Catalysts  such  as  finely  divided  reduced  nickel, 
cobalt,  manganese,  copper,  etc.,  for  hydrogenation 
processes  or  for  the  reduction  of  organic  substances 
and  fatty  bodies,  are  prepared  by  reducing  the 
metallic  oxides  at  about  250°  C.  in  a  neutral  liquid 
medium.  The  medium  may  be  a  hydrocarbon 
obtained  from  solid  paraffin,  vaseline,  heavy  petro- 
leum oil.  etc.,  which  is  not  susceptible  of  hydrolysis 
or  saponification,  with  the  addition  of  0-25  to  0-5% 
of  stearic  acid.  The  material  is  placed  in  vertical 
tubes  mounted  In  a  cylindrical  casing,  and  super- 
heated steam  is  circulated  round  the  tubes  to  main- 
tain them  at  about  250°  C.  The  metallic  oxide  is 
then  added  and  a  strong  current  of  hydrogen 
injected  into  the  space  below  the  lower  tube-plate 
through  a  perforated  diaphragm  to  distribute  the 
gas  into  the  tubes.  Finely  perforated  plates  are 
also  arranged  in  the  tubes.  Very  finely  divided 
metal  is  obtained  after  about  2-5— 3  hours  and  the 
liquid  medium  is  separated  by  oentrifuglng.  The 
catalyst  is  obtained  in  the  form  of  cakes  containing 
a  high  proportion  of  metal. — W.  F.  F. 
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Oil  or  the  like;  Presses  for  expressing .    A.  W. 

French,  Piqua,  Ohio.  U.S.A.  Eng.  Pat.  107,200, 
June  11,  1917.  (Appl.  No.  8347  of  1917.)  Under 
Int.  Conv.,  June  10,  1910. 
The  press-plates  are  composed  of  a  supporting  plate 
and  a  mat  plate  provided  with  the  necessary  per- 
forations and  channels.  The  under  sides  of  the 
plates  have  dei>endent  projecting  bars,  whilst  there 
are  upward  projecting  guides  on  the  edges  of  the 
mat  plates,  so  arranged  as  to  "  telescope  "  into  the 
dependent  bars  of  the  plate  immediately  above, 
when  the  plates  are  brought  together.  The  upward 
bars  also  serve  as  guides  in  inserting  the  bag  con- 
taining the  meal. — C.  A.  M. 

Animal  and  vegetable  oils,  fats,  and  greases;  Treat- 
ment of  .    C.  F.  Paul,   jun.,   Newark,  N.J., 

Assignor  to  The  Spalding  By-Products  Co.,  New 

Haven,  Conn.     U.S.  Pat.  1,2G4,200,  Apr.  30,  1918. 

Date  of  appl.,  May  17,  1910.    Renewed  Dec.  13, 

1917. 

Grease  is  forced,  together  with  an  aqueous  solution 

of  an  alkali  peroxide,  through  a  narrow  orifice,  or 

is  otherwise  emulsified  with  the  alkali,  while  a  jet 

of  air  under  pressure  is  directed  upon  the  material 

as  it   leaves  the  orifice,   or  air   is  blown  into  the 

mixture  to  effect  fine  subdivision.    The  mixture  is 

then  treated  with  sulphuric  or  other  acid  to  form 

the   sulphate    or   other  water-soluble    salt   of   the 

alkali,  and    the    grease    is    separated     from     the 

aqueous  solution  of  such  salt. — C.  A.  M. 

Surgical  dressing  [from  beeswax].  Product  of 
beeswax  and  process  of  manufacturing  the  same. 
K.  J.  Holliday,  Glen  Osborne  Borough,  Pa., 
Assignor  to  Holliday  Chemical  Co.,  Pittsburgh, 
Pa.  U.S.  Pats,  (a)  1,204,185  and  (b)  1,204,186, 
Apr.  30,  1918.  Dates  of  appl.,  (a)  Sept.  25,  and 
(b)  Sept.  26,  1917. 

(a)  The  surgical  dressing  consists  of  a  composition 
of  paraffin  and  the  esters  and  hydrocarbons  of 
beeswax,  and  a  gum  of  the  "  elimi  "  group,  in  the 
proportions  95  to  05%  of  paraffin,  5  to  35%  of 
beeswax,  and  01  to  5%  of  gum,  having  a  definite 
melting  point  from  120°  to  140°  F.  (50°  to  60°  C). 
The  material  is  substantially  free  from  all  free 
acids,  and  is  capable  when  melted  of  forming  an 
elastic,   non-cracking,  and  non-irritating  covering. 

(b)  A  neutral  product  free  from  acids  and  contain- 
ing the  neutral  esters  and  hydrocarbons  of  bees- 
wax, is  prepared  by  mixing  melted  beeswax  with 
an  alkaline  solution  to  form  an  emulsion,  and 
separating  the  soaps  and  waxes  from  the  emulsion 
whilst  in  a  heated  state.  The  soaps  are  then 
eliminated  from  the  product,  which  is  non-irritat- 
ing to  the  flesh,  and  non-corrosive  when  in  contact 
with  metals. — B.  N. 

Dispersoids  [emulsions,  etc.];  Process  for  stabilis- 
ing   .    Ii.  Sarason,  Charlottenburg.    Ger.  Pat. 

302,093,  Apr.  29,  1915. 
Dispersoids  which  do  not  form  hydrosols  may  be 
rendered  stable  by  the  use  of  nucleic  acid  solution 
(e.g.,  yeast  nucleic  acid)  as  a  protective  colloid. 
Examples  are  given  of  the  formation  of  emulsions 
of  linseed  oil  with  glycerin  and  pressed  yeast, 
and  of  a  powder  colour  with  pressed  yeast,  warmed 
to  liquefaction.  It  is  preferable  to  add  a  preserva- 
tive such  as  formaldehyde. — B.  V.  S. 

Emulsions   of    organic   chlorides    containing    more 

than  one  carbon  atom;  Process  of  preparing . 

Chem.  Fabrik    Stockhausen   und   Co.      Ger.  Pat. 
304,909,  Oct.  9,  1907. 

Chlorine  compounds  containing  more  than  one 
carbon  atom,  such  as  tetrachloroethane,  trichloro- 


ethylene,  etc.,  are  emulsified  by  means  of  com- 
pounds containing  a  sulpho  group,  such  as  sul- 
phonated  oils  and  fats,  sulphonated  fatty  acids, 
especially  Turkey-red  oil,  or  the  gelatinous  soaps 
prepared  from  sulphonated  castor  or  other  oils 
(Ger.  Pat.  143,433;  see  Eng.  Pats.  2890  of  1896  and 
24,868  of  1S97;  this  J.,  1S96,  363;  1898,  162). 

—C.  A.  M. 

Coconut   oil;  Process  of   extracting  .      G.   G. 

Turner,  New  York,  and  C.  H.  Leighton, 
Brooklyn,  N.Y.,  U.S.A.  Eng.  Pat.  115,877, 
May  18,  1917.     (Appl.  No.  7210  of  1917.) 

See  U.S.  Pat.  1,247,597  of  1917;  this  J.,  1918,  34  a. 


Oils,  fats,  and  greases;  Apparatus  for  extraction  of 

and  of  gelatin.      H.  Engel,  London.      U.S. 

Pat.  1,264,288,  Apr.  30, 1918.    Date  of  appl.,  July  3, 
1917. 

See  Eng.  Pat.  108,014  of  1916;  this  J.,  1917,  1018.      • 


Preparation  of  catalytic  material  employed  for  the 
promotion  of  synthetic  chemical  reactions.  Eng.. 
Pat.  115,924.     See  I. 


Process  for  increasing  the  decolorising  power  of 
bleaching  earth  [fullers'  earth].  Ger.  Pat. 
305.S90.    See  I. 


Process    for    removing    fat    from    sewage    sludge. 
Ger.  Pat.  305,768.     See  XIXb. 


XIII.-PAINTS  ;   PIGMENTS;   VARNISHES; 
RESINS. 

Conifer   resin.       C.   G.   Schwalbe  and  W.   Schulz. 

Z.  angew.  Chem.,  1918,  31,  125—127. 
Seasoning  renders  the  resin  in  pine  wood  insoluble 
to  a  great  extent,  and  the  longer  a  wood  is  kept, 
particularly  in  the  form  of  sawdust,  the  smaller 
is  the  quantity  of  resin  which  can  be  extracted 
even  by  a  series  of  different  solvents  used  succes- 
sively. This  fact  explains  the  varying  quantities 
of  fat  recorded  as  being  present  in  the  resin. 

— W.  P.  S. 


Study  of  the  oxidation  of  linseed  oil.    Holden  and 
Radeliffe.     See  XII. 


Oiticica  oil — a  new  drying  oil.    Bolton  and  Revis. 
See  XII. 


Chemical      composition      of      artificial      asphalts. 
Marcusson.     See    Ha. 


Patents. 

Whiting;  Process  of  making  a  substitute  for  ■ . 

H.  B.  Kipper,  Solvay,  N.Y.  U.S.  Pat.  1.264,092, 
Apr.  23,  1918.  Date  of  appl.,  Apr.  30,  1915. 
A  filler  of  the  character  of  whiting  is  prepared  by 
incorporating  with  a  finely  divided  inorganic  earthy 
material,  e.g.  calcium  carbonate,  a  small  percentage 
of  salt  of  a  higher  fatty  acid,  such  as  oleic  acid. 

— E.  W.  L. 
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curium  orlatnpblaok  [from  natural  gat];  Manufac- 
ture  of  .      I.,    v..    Hirt.   Charleston,    W.Va. 

r.s.  Pat  1,284,796,  Apr,  30,  1918.  Date  at  appl., 
July  21,  1916, 
Tax  character  of  carbon  black  derived  from  natnral 
gas  depends  apon  the  proportion  at  oil  vapour  in 
i ae  gas.  !''>  obtain  onlform  products  the  oil  content 
i.i  the  gas  la  reduced  below  a  predetermined  mini 
mam,  e.g.  by  treatment  with  cold  oil.  After  the 
treatment  with  cold  oil,  the  gas  may  be  Intimately 
mixed  with  <>ii  al  a  higher  temperature  so  as  to 
restore   to   it  a  definite  quantity   of  oil  vaponr, 

which  may  be  in  excess  Of  that  removed. — C.  A.  M. 


Lute.     C.  V..  Ferris.  Eaton  Rapids,  Mich.     U.S.  Pat. 

1,263,398,  Apr.  23,  1918.    Date  of  appl.,  Jan.  26, 

The  lute  consists  of  sulphur  (10.  and  aluminium  40%. 

— E.  W.  L. 

Phenolic  condensation  product  varnish;  Art  of  pre- 
paring and  handling .  L.  \'.  Redman,  Evans- 
ton,  and  A.  .T.  Weltb  and  F.  P.  Brock,  Assignors 
to  Redmano]  chemical  Products  Co.,  Chicago, 
111.  I'.s.  Pat.  1,261,615,  Apr.  2,  1918.  Date  of 
appl..  May  8,  1017. 

a  vabnisu  Is  prepared  In  the  form  of  two  solutions 

which  are  kept  in  separate  containers  until  just 
before  use.  One  portion  consists  of  a  solution  of  a 
soluble  condensation  product  of  a  phenolic  sub- 
Bt&nce  and  a  methylene  compound  containing  such 
of  tin-  former  as  to  he  Incapable  of  yielding 
a  final  Insoluble  product,  e.g.,  1 A  phenolic  group  to 
each   methylene  group.    The   second   portion  is  a 

solution  of  a  quantity  of  an  active  methylene  com- 
pound sufficient  to  combine  with  the  soluble 
phenolic  condensation  product  and  yield  a  varnish. 

— C.  A.  M. 

■ :  Manufacture  of .      F.  W.    Sperr,  jun., 

Oakmont.    and     M.     Darrin,    VYilkinshurg,    Pa., 

mors  to  n.  Koppers  Co,  Pittsburgh,  Pa. 
U.S.  Pat.  1,263,813,  Apr.  23,  1918.  Date  of  appl.. 
Dee.  7,  1017. 

Rr.sivs  are  manufactured  from  compounds  of  the 
coumnrone-indono  group  by  subjecting  such  com- 
pounds to  heat  and  a  pressure  of  50—  .100  lb.  per 
sq.  in.;  or  by  subject  ins  a  solution  of  such  com- 
pounds to  heat  and  pressure,  then  distilling,  and 
blowing  n  gaseous  fluid  through  the  heated  residue. 

— E.  "W.  L. 

Resins,  oleo-resins,  oils,  and  turpentines;  Process 

nf  extracting from   resinous    iroods.    D.  J. 

Ogilvy,    Cincinnati,    Ohio.      U.S.    Pat.    1,264,551, 
Apr.  30,  WIS.     Date  of  appl.,  Sept.  10,  1012. 

Fin'm.y  divided  resinous  wood  is  boiled  with  a  mix- 
ture of  water  and  a  volatile  solvent,  for  resins  and 
oils,  and  the  mass  of  resinous  and  oily  constituents 
which  separates  is  distilled  to  separate  the  lighter 
turpentines  and  oils  from  the  heavier  oils  and 
resins.  The  amount  of  volatile  solvent  used  for  the 
extraction  should  be  greater  than  the  proportion  of 
natural  solvent  in  the  wood.— C.  A.  M, 


Process  for  obtaining  artificial  magnetite  for  the 

production  of  artificial  stone,  cements,  pigments, 
etc.      Ger.    Pats.  305,449,    305,446,    and 

805,447.    Sec  IX. 


Process  for  stabilising  dispersoids  [emulsions,  etoJ\. 
Ger.  Pat.  302,093.    See  XIT. 


XIV.-  INDIA-RUBBER  ;  GUTTA-PERCHA. 

Patents. 
Rubber;  Method  of  vulcanising  — .    \v.  p.  Payne, 
Nct    Haven,  Conn..  Assignor  to  L.  Gandee  and 
Co.     U.S.   Pat.    1,263,462,    Apr.   23,   1918.     Date  of 
appl.,   Sep.  10,  1915. 

RUBBEB  and  leather  are  united  by  assembling  the 
constituent,  parts  in  such  a  way  that  the  pores  of 
the  leather  will  afford  passages  for  the  escape  of 
vapours  and  gases  generated  In  the  rubber  during 
vulcanisation,  then  subjecting  the  rubber  side  to  a 
fluid  pressure,  exerting  a  suction  on  the  leather 
side,  and  heating  the  whole  at  a  vulcanising  tem- 
perature tor  the  time  necessary  to  effect;  vulcanisa- 
tion.—E.  W.  L. 


Rubber  waste;  Process  of  reclaiming  .    F.   L. 

Kryder,  Akron.  Ohio,  and  E.  W.  Snyder,  Indiana- 
polis. Ind.  r.S.  l'.ii.  l.i;i;::,.-,r,7,  Apr.  23,  1018. 
Date  of  appl.,  Jan.  4,  101R. 

ROBBEB  waste  is  heated  with  a  mixture  of  aniline 
oil.  10;  rubber  resin.  10;  a  mineral  hydrocarbon,  2: 
and  carbolic  acid,  1  part,  under  pressure,  and  a 
further  mixture  of  acetic  acid.  5;  turpentine,  1 ;  and 
naphtha.  :l  parts  is  introduced,  the  pressure  being 
thereby  increased  without  substantial  increase  of 
temperature:  the  reclaimed  rubber  is  separated  from 
the  liquid  mass. — E.  W.  L. 

Rubber  coaoulum  or  simitar  material  and  pro- 
cesses for  preparation  Of  the  same  for  vulcanisa- 
tion. W.  J.  Mellersh-Jackson,  London.  From 
General  Rubber  Co..  New  York.  Eng.  Pat. 
116,823,  June  3,  1917.     (Appl.  No.  7887  of  1917.) 

See  U.S.  Pat.  1,259,794  of  191S;  this  J.,  1918,  313  ». 

Rubber  coagula  or  similar  materials  and  process  for 
the  preparation  of  the  same  from  latex  for  vul- 
canisation, w.  .T.  Mellersh-Jackson,  London. 
From  General  Rubber  Co.,  New  York.  Eng  Pat 
116,326,  June  1,  1917.     (Appl.  No.  7905  of  1917.) 

See  U.S.  Tat.  1,259,793  of  1918;  this  J.,  101S,  313  a. 


XV.-LEATHER  ;  BONE  ;  HORN  ;  GLUE. 

Tanning;  Theory  of .    A  reply.    J.  A.  Wilson. 

J.  Amer.  Leather  Chem.  Assoc,  l'.ns,.  13,  177— ]S!». 
(See  this  J„  1918,  313— 314a.) 

Lyotbope  influence  is  apparently  related  to  the 
hydration  of  ions,  but  its  mechanism  is  not  under- 
stood. It  cannot,  therefore  be  used  to  explain  the 
phenomena  of  the  swelling  of  gelatin  in  acids. 
Objection  is  also  taken  to  Bennett's  statement  that 
the  adsorption  law  rests  upon  as  secure  a  founda- 
tion as  the  theory  of  ionisation.  The  work  of  Gibbs 
applies  only  to  true  solutions.  The  chief  authorities 
regard  the  electrical  charges  of  colloid  particles  as 
due  to  chemical  combination,  and  Zsigmondy  gives 
equations  for  the  action  of  acids  and  alkalis  on 
proteins  identical  with  those  proposed  by  Procter 
and  Wilson.  On  the  assumption  that  gelatin  and 
hydrochloric  acid  combine  to  form  a  highly  ionisable 
salt,  equations  can  be  derived  with  which  the  ex- 
perimental results  agree  exactly.  The  fact  that  an 
empirical  adsorption  formula  can  be  found  to  fit 
the  results  shows'  that,  such  adsorption  is  really 
chemical  combination.  Bennett's  views  on  chrome 
tanning  are  vitiated  by  the  fact  that  colloidal 
chromic  oxide  is  positively  charged,  whereas  his 
theory  requires  a  negative  charge. — F.  C.  T. 
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Chrome  [tanning]  liquors;  Acidity  of .    A.  W. 

Thomas  and  M.   E.  Baldwin.    J.  Anier.  Leather 
Chem.  Assoc,  191S,  13,  192—203. 

Determinations  of  the  acidity  of  a  chrome  liquor 
and  a  chromium  sulphate  solution  were  made  by 
means  of  the  hydrogen  electrode.  On  dilution, 
while  the  basicity  (i.e.,  the  ratio  of  chromium  to 
S04  combined  with  chromium)  remains  constant, 
the  acidity  diminishes,  though  not  so  rapidly  as 
the  concentration  o-f  the  solution.  For  instance,  in 
the  original  liquor  the  concentration  of  hydrogen 
ion  was  00049  mol.  per  litre;  when  this  liquor  was 
diluted  to  20  times  its  volume  the  concentration 
immediately  fell  to  0-0008  and  diminished  further 
during  7  days  to  000055.  Equilibrium  is  attained 
most  rapidly  with  the  most  dilute  solutions.  When 
the  original  liquor  was  diluted  to  S00  times  its 
volume,  equilibrium  was  reached  immediately.  The 
addition  of  acid  or  alkali  to  a  chrome  liquor  causes 
an  immediate  rise  or  fall  in  the  concentration  of 
hydrogen  ions,  after  which  equilibrium  is  attained 
slowly  by  a  considerable  diminution  or  increase 
according  to  whether  acid  or  alkali  has  been  added. 
The  basicity  alters  according  to  the  amount  of 
added  acid  or  alkali.— F.  O.  T. 


Hide  and  pelt;  Biological  and  chemical  constituents 

of    .     Elastins   in    the    tanning    process.     W. 

Moeller.  Collegium,  1918,  105—117,  and  125—137. 
The  elastin  content  of  the  hide  depends  largely  on 
the  feeding  and  age  of  the  animals.  Elastin  is  more 
or  less  completely  desulphurised  by  means  of  alkali, 
but  is  only  dissolved  by  boiling  water  under 
pressure.  It  differs  from  collagen  in  yielding 
tyrosine  among  its  decomposition  products,  in  being 
more  resistant  to  the  action  of  acids  and  alkalis, 
and  in  being  attacked  by  trypsin.  The  preliminary 
processes  aim  at  overcoming  as  far  as  possible  the 
indifference  of  the  elastin  and  making  it  more  like 
collagen  in  its  behaviour  towards  tannins.  Trypsin 
digests  elastins,  hence  bating  removes  them  from 
the  hide.  Experiments  show  that  the  decomposi- 
tion products  of  the  elastins  are  particularly  suit- 
able for  destroying  the  compounds  of  lime  with 
collagen.  Together  with  this  action,  the  removal 
of  the  elastic  fibres  results  in  a  complete  change 
in  the  structure  of  the  hide.  The  falling  of  hides 
and  skins  is  due  to  the  peptising  action  of  the 
decomposition  products  of  elastin  on  the  lime 
compounds,  find  not  to  the  removal  of  the  lime  or 
elastin.— F.  C.  T. 


Utilisation  of  the  red  dye  ohtained  from  the  leaf- 
sheaths  and  stalks  of  certain  varieties  of  sorghum. 
Dudgeon.     See  IV. 


Analysis  of  sulplionated  oils.      Schultz.      See  XII. 


Estimation    of    chromium    in    presence    of    iron. 
Schorlemmer.     See  XXIII. 


Patents. 

Leather;  Process  for  drying  japanned  or  "  patent  " 

.      C.   Heyl,   Worms,    Germany.      Eng.    Pat. 

113,022,  Feb.  21,  1918.     (Appl.  No.  3143  of  1918.) 
Under  Int.  Conv.,  Apr.  27,  191G. 

Japanned  or  patent  leather  is  dried  under  the  action 
of  ultra-violet  rays  in  the  presence  of  vapours  of 
ammonia  derivatives  (hydrazine),  or  nitrogen,  or 
other  inert  gases,  the  drying  process  being  much 
more  rapid  than  when  ammoniacal  vapours  are 
used. — C.  A    M. 


Leather;    Process  for  drying  japanned   or  patent 

.      C.  Heyl,   Worms,   Germany.       Eng.  Pat. 

112,4(10,  Jan.  2,  1918.  (Appl.  No.  14S  of  1918.) 
Under  Int.  Conv.,  Nov.  14,  191G. 

In  the  drying  of  patent  leather  by  means  of  ultra- 
violet rays  the  formation  of  ozone,  which  is  dele- 
terious, is  avoided  by  filtering  off  all  rays  of  wave- 
length greater  than  200/j/i,  or  else  a  source  of  light 
is  used  which  does  not  emit  such  rays.  Suitable 
filters  are  calcspar,  "  uviol  glass."  water,  or  aqueous 
solutions,  whilst  arc  lamps  with  long  drawn  arcs 
may  be  used  without  filters. — F.  C.  T. 

Hides  and  sinus;  Treatment  of  prior  to  and 

during  tannage.  L.  A.  Groth,  Purley,  Surrey. 
Eng.  Pat.  110,334,  June  4,  1917.  (Appl.  No.  7979 
of  1917.) 

Hides  or  skins  are  suspended  in  tanks  containing 
fhe  solutions  used  in  leather  manufacture,  and  are 
kept  in  horizontal  reversing  motion  by  means  of 
electric  power.  At  the  same  time  an  electric  current 
is  passed  through  the  liquors  and  hides  in  order 
to  accelerate  and  perfect  the  various  processes.  The 
system  is  said  to  effect  great  saving  in  time  and 
cost  of  production. — F.  C.  T. 


XVI.-SOILS;  FERTILISERS. 

Soil  acidity.    I.  Its  relation  to  the  growth  of  plants. 

E.  Truog  Soil  Sci.,  1918,  6,  1G9— 195. 
The  first  of  a  series  of  papers  on  soil  acidity,  In 
which  a  general  discussion  of  the  literature  on  the 
subject  is  given.  The  conclusions  of  the  author  are 
that  the  amount  of  lime  which  should  be  applied  to 
a  soil  depends  upon  three  factors : — the  lime 
requirement  of  the  crop  or  crops  to  be  grown,  the 
degree  of  acidity  of  the  soil,  and  the  fertility  of  the 
soil.  The  lime  requirement  of  a  plant  refers  to  the 
actual  lime  needs  of  the  plant  itself,  especially  as  to 
the  ease  and  rate  at  which  lime  must  be  secured 
from  the  soil  by  yie  plant  for  normal  growth.  This 
is  dependent  on  the  lime  content  and  the  rate  of 
growth  of  the  plant  and  the  feeding  power  of  the 
plant  for  lime  as  governed  by  the  extent  and 
character  of  its  root  system,  the  internal  acidity  of 
the  roots,  and  their  excretion  of  carbon  dioxide. 

— W.  G. 

Soil  acidity  as  influenced  by  green  manures.    J.  W. 
White.    J.  Agric.  Res.,  191S,  13,  171—197. 

Experiments  were  undertaken  to  determine  the 
cause  of  the  production  of  acidity  in  soils  continu- 
ously manured  with  ammonium  sulphate.  Portions 
of  the  acid  soil  were  taken  and  finely  divided  young 
green  plants,  of  leguminous  and  non-leguminous 
varieties  usually  ploughed  in  for  green  manure, 
mixed  with  them  and  the  mixture  maintained  at  a 
constant  moisture  content  for  nine  months.  During 
the  first  two  weeks  the  lime  requirement  of  the 
mixture  decreased  nearly  one  half,  although  no 
change  took  place  in  the  control  portion  of  soil 
alone.  Thereafter  there  was  an  increase  in  the 
lime  requirement  until  it  exceeded  that  of  the  soil 
alone.  Nitrates  increased  continuously  during  the 
period  and  the  amount  became  twice  as  much  as 
that  in  the  soil  alone,  although  the  latter  amount 
had  doubled  during  the  period.  The  nitrification 
was  insufficient  to  account  for  the  increased  lime 
requirement.  A  similar  series  of  experiments  was 
carried  out  with  the  same  plants  first  air-dried 
before  being  used.  The  results  were  similar, 
although  the  changes  occurred  more  slowly. 
Analyses  were  made  to  determine  the  effect  of  the 
green  manuring  on  the  organic  matter  in  the  soil. 
In  every  case  the  amount  was  larger  at  the  end  of 
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the  period  than  that  In  the  soil  alone.  Three- 
lii'ihs  of  the  added  organic  matter  was  destroyed 
daring  the  period;  of  that  left,  one-third  was 
it  as  humus  soluble  In  dilute  alkali.  The  air- 
drted  plants  were  nol  so  largely  decomposed  as 
those  applied  green.-  3.  H.  .!. 

Boil  solution  in  afferent  olasses  of  toil;  Relation 
between   biological  activities  in  the  presena    o] 

various  suits  and  tin-  concentration  of  t/ic  . 

0.  B.  Millar.    .1.  Agrlc.  Bes.,  r.'is.  13,  213—223. 

A  sandy  loam  and  a  clay  loam  soil  respectively  wore 
mixed  With  - ",.  of  dri.tl  blood,  and  varying 
amounts,  04)01  u"  .  u(  magnesium  sulphate, 
calcium    nil  rale,    ealrium    chloride,    and    potassium 

chloride  were  added  In  solution.  The  depression  of 
the  freezing  point  was  determined,  and  after  incu- 
bation for  1  days  at  30°  O.  the  amount  of  ammonia 
produced,  it  was  found  that  with  the  larger 
amounts  of  the  salts,  ammoniftcatlon  fell  off.  in 
the  sandy  loam  there  was  a  point  in  (he  concentra- 
tion of  the  salt  where  this  reduction  was  marked, 
namely.  0-064%  with  magnesium  sulphate,  calcium 

Chloride,    and    potassium    chloride,    and    0  1'  &    with 

calcium  nitrate.    The  increase  In  osmotic  pressure 

calculated  from  the  lowering  of  the  freezing  point, 
occurred  at  concent  rations  of  0010%  and  0032% 
respectively.  With  the  clay  loam,  no  point  of 
marked  depression  of  ammonilication  occurred 
except  with  potassium  chloride.  Thus  the  effect  of 
salts  on  ammonlflcatlon  is  modified  by  the  nature  of 
the  soil.  Dried  blood  alone  causee  an  increase  in 
osmotic  pressure  varying  with  the  soil  used. 

—J.    H.  J. 

Sitrogenous  constituents  of  soil;  Effect  of  heat  on 

.     B .  S.  Totter  and  R.  S.  Snyder.     Soil 

S.-i.,  mis,  5.  197-212. 

Tunri;  silt  loams  and  a  peat,  soil  were  examined, 
and  the  heat  treatment  consisted  of  two  hours  at 
100°  C.  dry  heat,  2  hours  at  200°  C  dry  heat, 
3  hours  In  an  autoclave  at  10  lb.  per  sq.  in.  pressure 
on  each  of  three  successive  days,  or  3  hours  in  an 
autoclave  at  15  lb.  per  sq.  in.  once,  followed  in  each 
case  by  Inoculation  with  fresh  soil  emulsion  and 
incubation  for  10  or  20  weeks.  A  blank  series 
without  inoculation  was  also  carried  out.  The 
amount  of  ammonia  in  the  soil  was  increased  by 
all  the  heat  treatments  alone,  greater  increases 
being.  In  general,  obtained  at  the  higher  tempera- 
tures. In  the  case  of  the  peat  soil  heated  at 
200°  C,  however,  there  was  excessive  volatilisation 
of  ammonia.  The  amino-acid  nitrogen  results 
followed  those  for  ammonia,  but  the  peat  soil  was 
again  an  exception,  there  being  very  little  change 
by  any  of  the  treatments.  Dry  heat  at  100°  C. 
caused  very  little  change  in  the  nil  rate  content  of 
the  soil,  but  the  steam  heat  in  the  autoclave  in 
each  case  caused  a  considerable  increase  in  the 
nitrate  content  of  all  the  soils.  At  200°  C.  dry  heat 
there  was  almost  total  disappearance  of  nitrates. 
In  every  case  there  was  an  increase  in  the  soluble 
non-protein  nitrogen,  the  lowest  lesults  being 
obtained  with  the  peat  soil.  In  the  three  loam 
soils  the  subsequent  incubation  for  ten  hours  after 
dry  heat,  at  100°  and  200°  0.  caused  an  increase  in 
ammonia,  but  in  one  of  these  cases  the  20  hours' 
incubation  caused  a  decrease.  Incubation  had  very 
lit  Me  effect  on  the  ammonia  content  of  the  treated 
peat  soil.  Ten  weeks'  incubation  in  all  cases  caused 
a  drop  in  the  amino-acid  nitrogen,  the  value  rising 
again,  however,  during  the  next  ten  weeks. 
Nitrates  were  increased  during  both  periods  of 
incubation.  In  the  peat  soil  there  was  always  a 
decrease  in  the  soluble  non-protein  nitrogen  after 
Incubation,  but  In  the  mineral  soils  there  was  an 
increase  due  to  incubation  after  dry  heat  at  200°  C. 

— W.  G. 


Peat  soils;  Determination  of  lime  and  phosphorio 
acid  in  .  Comparison  of  tin  J6nkoping  with 
the  Bremen  method,  0.  <  >.  Rosl  ami  E\  0.  Clapp. 
Soil  Set.,  1918,  5.  •_•!,■; — uis. 

In  the  Bremen  method  the  sol]  sample  Is  incinerated, 
the  ash  extracted  with  aqua  regia,  and  the  lime 
and  phosphoric  acid  in  the  extract  determined  by 

the  usual  methods.  In  the  JOhkSplng  nielhod  a 
quantity  of  air-dried  soil  equivalent  to  7U  grins,  of 
water-free  material  is  digested  with  700  c.c.  of 
12%  hydrochloric  acid  for  48  hours.  Higher  results 
are  obtained  for  iron  and  aluminium  oxides,  time, 
and  phosphoric  acid  by  the  Bremen  than  by  the 
JOnkOplng  method.  This  lower  value  for  lime  in 
the  second  method  is  due  to  a  portion  of  the 
extracted  lime  being  rendered  Insoluble  in  water 
during  the  course  of  the  analysis  and  hence  not 
included  in  the  final  precipitation.  This  loss  varies 
with  flie  amount  of  iron  present. — W.  <}. 

Soil  organisms;  Correlation  between  the  produc- 
tion  of  carbon  dioxide  anil  the  accumulation  of 

ammonia  by  .     J.  R.  Neller.     Soil  Sci.,  1U1S, 

3,  225—211. 

A  study  of  the  decomposition  of  organic  matter 
in  soils  by  pure  cultures  or  by  mixtures  of  pure 
cultures  of  micro-organisms.  Over  a  12-day  period 
the  production  of  carbon  dioxide  was  more  uniform 
than  the  accumulation  of  ammonia;  but,  in  general, 
a  high  production  of  carbon  dioxide  by  pure  cul- 
tures of  bacteria  was  accompanied  by  a  high 
ammonia  accumulation  with  1%  of  cottonseed  meal 
or  of  alfalfa  in  sandy  loam.  Pure  cultures  of 
fungi  caused  more  oxidation  of  carbon  but  much 
less  accumulation  of  ammonia  than  the  bacteria. 
Soil  infusions  resembled  the  fungi  cultures  with 
respect  to  ammonia  accumulation  but  were  more 
active  in  production  of  carbon  dioxide.  Mixtures 
of  pure  cultures  of  bacteria  showed  no  antagonism, 
but  in  some  cases  a  symbiotic  relation  seemed  to 
exist.— W.  G. 

Sulphur    phosphate   composts;   Experiments   with 

conducted   under  field  conditions.      3.  G. 

Lipman  and   11.  C.  McLean.    Soil  Sci.,   1!)1S,  3, 
243—250. 

Exrr.Ki.MKNTs  designed  to  determine  the  best  condi- 
tions of  preparing  sulphur  and  "  floats  "  (rock  phos- 
phate) soil  composts  for  rendering  available  the 
phosphorus  of  "  floats,"  showed  that  temperature 
is  an  important  factor  in  sulphur  oxidation  and 
hence  in  formation  of  available  phosphorus,  and 
consequently  for  maximum  efficiency  composts 
should  be  made  up  in  warm  weather. — W.  G. 

Patents. 

Fertiliser.  J.  N.  Hoff,  New  York.  U.S.  Pat. 
1,261,025,  Apr.  2,  191$.  Date  of  appl.,  Sep.  29,  1917. 

Humus  is  digested  with  phosphate  rock  and  acid 
phosphate  (superphosphate)  in  order  to  produce 
reverted  phosphate  and  to  render  the  nitrogen  of 
the  humus  more  available.  The  mass  is  neutralised 
and  digested  again.  It  is  then  inoculated  with 
bacteria  and  dried  till  the  moisture  is  reduced 
below  30%,  whereby  many  of  the  bacteria  are 
converted  into  the  spore  state.  The  mass  is  again 
inoculated  with  suitable  bacteria. — J.  H.  J. 

Fertiliser;  Process  of  making  a  mixed  potash,  nitro- 
genous, and  phosphatic  .  Process  for  pro- 
ducing a  mixed  potash  and  nitrogen  fertiliser. 
R.  F.  Gardiner,  Clarendon,  Va.  U.S.  Pats,  (a) 
1,261,110  and  (b)  1,261,117,  Apr.  2,  1918.  Date  of 
appl.,  Aug.  0,  1917. 

(a)  Rock  phosphate,  pebble  phosphate,  apatite, 
alunite,    muscovite,     orthoclase,    and    leucite    are 
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ground  separately  so  as  to  pass  a  sieve  with  130 
meshes  to  the  inch,  and  are  then  mixed.  Ammon- 
ium sulphate  is  added  to  the  mixture  which  is 
heated  below  150°  C.  and  then  up  to  400°  C.  until 
the  gaseous  decomposition  products  of  the  ammon- 
ium sulphate  are  copiously  evolved,  (b)  Alunite, 
muscovite,  orthoclase,  and  leucite  are  treated  as  in 
(a)  to  produce  a  potash  and  nitrogenous  fertiliser. 

— J.  H.  J. 

Fertilisers;  Manufacture  of .    J.  R.  Robinson, 

Stockton-on-Tees.  Eng.  Pat.  llfi,75S.  (Appl.  Nos. 
S858,  June  20,  and  18,802,  Dec.  18,  1917.) 
A  mixture  of  cellulosic  material,  e.g.,  peat,  peat 
moss,  rape  meal,  castor  meal,  seed  husks  or  refuse, 
sweepings  from  maltings,  residue  from  beet  sugar 
refineries,  and  the  like,  and  soil,  or  soil-like 
material,  e.g.,  decayed  vegetable  matter,  cesspool 
sludge,  road  sweepings,  destructor  residues,  and 
the  like  in  a  finely  divided  condition,  either  alone 
or  together  with  phosphatic  material  such  as 
steamed  bone  flour,  basic  slag,  giound  copralites  or 
other  mineral  phosphates,  and/or  potassium  sul- 
phate, potassium  chloride,  kainite,  flue-dust,  etc.,  is 
treated  with  a  lime  compound,  e.g.,  quicklime,  lime- 
stone, dolomite,  etc.  Common  salt,  especially  when 
kainite  is  not  used,  and  magnesium  sulphate  may 
also  be  added.  When  the  chemical  action  has 
ceased,  yeast,  mixed  to  a  thin  paste  with  water,  is 
added  and  thoroughly  incorporated  with  the  mass 
and  the  whole  allowed  to  remain  at  a  suitable  tem- 
perature to  permit  the  yeast  to  multiply  and  act  on 
the  cellulosic  matter,  etc.,  converting  it  into  plant- 
food.—  L.  A.  C. 

Ammonium  sulphate;  Process  of  preventing  agglo- 
meration and   hardening  of  during  storage. 


F.   Dahl, 
1915. 


Hamborn.    Ger.  Pat.  305,715,  Nov.  25, 


A  salt  of  potassium  or  sodium,  such  as  the  sulphate 
or  chloride,  is  added  to  ammonium  sulphate  soon 
after  its  manufacture,  if  desired  in  the  proportion 
required  by  plant  life.  The  preparation  remains 
permanently  dry,  and  may  be  stored  in  paper  bags. 

— C.  A.  M. 


XVII.-SUGARS  ;  STARCHES;  GUMS. 

s,  liwanoff  reaction    [for   detection   of   ketoses   or 

sucrose];     A     modification     of     the     .       F. 

Weehuizen.       Rec.    trav.   chim.   Pays-Bas,   191$. 
37.  302—303. 

For  the  detection  of  a  ketose  or  sucrose  in  a  mix- 
ture of  sugars,  the  mixture  is  added  to  a  saturated 
solution  of  hydrogen  chloride  in  alcohol  containing 
a  little  resorcinol.  A  cherry-red  coloration  appears 
in  the  cold  in  three  minutes  if  a  ketose  is  present. 
The  acid  solution  must  be  saturated  with  respect 
to  the  acid  and  free  from  water.  For  the  detection 
of  sucrose  in  milk,  10  c.c.  of  the  milk  is  shaken 
with  30  c.c.  of  absolute  alcohol,  filtered,  and  10  c.c. 
of  the  filtrate  evaporated  to  a  syrup,  cooled,  treated 
with  3 — 4  c.c.  of  the  alcoholic  acid  solution  and 
50  mgrms.  of  resorcinol,  and  the  mixture  triturated. 
A  red  colour  is  developed  in  three  minutes  if  the 
milk  contains  05%  of  sucrose— W.  G. 

Patent. 

Honey;   Preparation   of   artificial   - containing 

iron.  W.  Schmitz,  Berlin,  and  E.  Jansen,  Berlin- 
Wilniersdorf.  Ger.  Pat.  303,754,  Mar.  28,  1915. 
The  hydroxide  or  other  suitable  compound  of  iron 
Is  added  to  sugar  during  inversion  whereby  salts 
of  iron  are  produced  with  the  acid  used  for  inver- 
sion and  saccharates  of  iron  with  the  sugar, 

— H.  J.  H. 


XVm.-FERMENTATION  INDUSTRIES. 

Yeast;  Influence  which  the  plant  function  of  

exercises  on  the  yield  of  alcohol:  new  interpreta- 
tion of  fermenting  power.  L.  Lindet.  Comptes 
rend.,  191S,  166,  910—913. 

The  author  considers  that  fermenting  power  must 
be  considered  as  a  function  of  the  plant  power,  as 
measured  by  the  amount  of  sugar  consumed  by 
unit  quantity  of  yeast  for  its  plant  life,  and  the 
zymase  power,  as  measured  by  the  sugar  consumed 
by  unit  quantity  of  yeast  in  accomplishing  its 
zymatic  function.  The  experimental  results  show 
that  the  less  yeast  there  is  and  the  more  the  fer- 
mentation is  prolonged,  the  greater  is  the  propor- 
tion of  sugar  consumed  by  the  plant  function  and 
the  lower  is  the  yield  of  alcohol.  Lowering  of  the 
temperature  has  a  greater  effect  on  the  duration 
of  the  fermentatiou  than  on  the  weight  of  yeast 
produced. — W.  G. 

Yeast  foods;  Carbohydrates  other  than  sugar  [e.g., 
waste  liquors  from  cellulose  manufacture]  which 

are  suitable  as  .    T.  Bokornv.    Chem.-Zeit.. 

191S,  42,  2G0. 

The  waste  liquors  from  cellulose  manufacture 
may  be  used  for  growing  yeast;  these  liquors  con- 
tain mannose,  kuvulose,  galaclose,  and  xylose.  Pen- 
toses and  dextrins  may  also  be  used  for  the  purpose, 
but  arabinose,  rhamnose,  and  methylpentoses  are 
of  little  value.— W.  P.  S. 


Lactic  acid  formation ;  Influence  of  lactic  acid   on 

.    W.  van  Dam.      Biochem.  Zeits.,  191S,  87, 

107—122. 

Investigations  were  made  to  ascertain  whether 
the  stoppage  of  fermentation  by  the  coccal  form 
of  bacteria  is  due  to  the  action  of  the  hydrion 
of  the  lactic  acid  produced  or  to  the  undissociated 
molecule.  The  conclusion  is  drawn  that  the  stop- 
page is  due  to  both.  If  sodium  lactate  is  added 
to  the  whey,  further  acid  formation  ceases  when 
the  concentration  of  the  undissociated  molecule 
reaches  002V.  In  such  cases,  the  final  hydrion 
concentration  fails  to  reach  the  toxic  amount  of 
about  10  x  10"5.  If  hydrochloric  acid  is  added 
to  the  whey  before  inoculation,  so  much  lactic 
acid  is  produced  as  to  bring  the  final  hydrion  con- 
centration to  10  x  10"3  -  20  x  10"5.  In  this  case  the 
amount  of  undissociated  lactate  remains  below 
the  toxic  amount.  Attention  is  called  to  the  fact 
that  certain  conclusions  of  other  authors  as  to  the 
value  of  nitrogenous  nutrients  is  vitiated  by  their 
failing  to  take  into  account  their  buffer  action. 
(See  also  J.  Chem.  Soc,  Aug.,  1918.)— S.  B.  S. 

Potassium  requirements  of  bacteria.    G.  P.  Koch. 
Soil  Sci.,  1918,  3,  219—224. 

Working  with  cultures  of  B.  subtilis  it  was  found 
that  potassium  is  essential  to  the  development  and 
activities  of  the  organisms.  In  its  absence,  mag- 
nesium sulphate  and  calcium  phosphate  cannot  be 
utilised  by  the  organism.  Measuring  the  activity 
of  the  B.  subtilis  from  the  amount  of  ammonia 
formed  by  it  from  dialysed  peptone,  the  maximum 
activity  and  development  was  obtained  by  supply- 
ing 0-24  mgrm.  K„0,  in  addition  to  the  0-1  mgrm. 
present  in  the  peptone,  in  100  c.c.  of  solution.  Any 
amount  above  this  did  not  further  increase  the 
activity  of  the  bacteria. — W.  G. 

Enzymes  and  bacteria;   Action  of  cyanhydrins  on 

.       M.   Jacoby.       Biochem.    Zeits.,  191S,   87, 

129-^134. 
Tub  action  of  the  urease  of  soya  bean  is  strength- 
ened   by    the    presence    of    the    cyanhydrin     of 
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acetaldehyde,  but  Inhibited  by  the  corresponding 
propaldehyde  derivative.  Both  compounds  inhibit 
strongly  the  formation  of  enzymes  by  bacteria, 
whilst  they  exerl  a  very  moderate  deleterious  action 
on  the  bacteria  themselves.  (See  also  J.  Chem. 
Soc.,  Sept.,  l'.us.i    s.  B.  s. 

entration   of  sulphite  waste   liquors.     Oman 
See    v. 

Nuoloic  acid  and  its  analytical  examination.    Chap- 
man.   See  xx. 

Patents. 

Proteolytic   enzymes;    Process   for   producing   an 

extract  of  ■ .    Kanegafuchl  Bosekl  BCabusbikl 

Kwalsha,  Tokyo-Fu,  Japan.  Bng.  Pat.  I0i;,50-I, 
May  16,  1917.  (Appl.  No.  7051  of  1917.)  Under 
Int.  Conv.,  May  16,  191(i. 

Proteolytic  enzymes  capable  of  dissolving  sextain 
.•uid  therefore  of  value  in  the  manufacture  of  silk, 
as  well  as  for  medicinal  purposes,  are  extracted 
from  cocoonlug  insects  of  the  family  Bombyoidw, 
or  their  discharges  or  secretions  (cast-Off  skins. 
etc*.,  obtained  as  waste  products  In  sericulture  and 
filature),  by  digesting  with  water,  e.g.,  for  0 — is 
hours  at  5°— 10°C,  or  for  5—15  niins.  at  10  C, 
separating  the  extract  by  pressure  and  concentrat- 
ing at  a  low  temperature,  e.g.,  in  vacuo  at  45°  C. 

The    products    thus    obtained    may    be    used,    or   if 

-iry  the  enzymes  may  be  precipitated  there- 
from  by  known  means.— .1.  II.  L. 

Wine;  Jfon-alcoholic  ami  process  of  making 

.1    Russell,  New  York.     t:.S.  Pal.  1,204,564, 
Apr.  r,o.  IMS.    Kale  of  appl.,  July  5,  1917. 

WiM    is  heated  and  the  alcoholic  and  other  vapours 

ondensed,  and  the  condensed  liquid  is  inti- 
mately mixed  with  niched  vaseline  in  order  to 
absorb  the  ethereal  components  and  separate  them 
from  the  alcohol.    The  unabsorbed  liquid  is  removed 

and  the  other  components  are  recovered  from  the 
vaseline  by  distillation  and  returned  to  the  wine. 

—J.  F.  P.. 

Process  of  treating  tin-  residual  lit/nor  obtained  in 
the  hydro! litis  Of  oellulosio  materials.  U.S.  Pat. 
1,261,328.    See  V. 

Densimetrio    methods    and    appliances.     Eng.    Tat. 
115.662.    See  XXIII. 


XIXa. -FOODS. 

Food  substitutes;  Directions  for  the  examination 

and  licensing  of .    German  Food  Substitutes 

Commission.    Z.  anal.  Chem.,  1918,  57,  170— 17<>. 

Gl  mhal  directions  are  given  for  deciding  as  to  the 
use  of  various  food  substitutes,  the  points  con- 
sidered being  the  nature  of  lh"  substance,  its  keep- 
ing qualities,  cost,  raw  materials  required  for  its 
preparation,  etc.  Baking  powders  must  yield  2-35 
to  2-83  grms.  of  carbon  dioxide  from  the  amount  of 
tic-  powder  u^ci\  per  ii-.'i  kilo,  of  Hour;  the  excess 
of  sodium  bicarbonate  present  must  oot  exceed 
0*8  gnn.;  the  use  of  bisulphates,  bisulphites,  alum, 

etc.,  is  not  permitted,  but  the  powder  ina\  contain 
20%  of  calcium  carbonate.  All  powders  having  the 
general  composition  of  baking  powder  must  be  sold 
as  such  and  not  as  egg-powder,  etc.  Bgg  powders 
must  have  a  food  value  equal  to  that  of  egg8,  Other 
wise  the  word  "egg"  cannot  be  used  in  their  de- 
scription; they  must  not  contain  glue  or  gelatin. 
Vanillin  powder  must  contain  at  least  1%,  and 
vanillin  salt  at  least  2%  of  vanillin,  and  the  latter 


may  not  be  substituted  by  plperonal  or  coumarin. 
spice  substitutes  must  have  a  strength  equal  to  that 

of  the   spices  (hey   replace:   the  sand   content    must: 

not  exceed  2-5  ...  Tea  substitutes  containing  a  large 
proportion  of  valueless  vegetable  substance  are  not 
permitted;  the  description  of  tea  substitutes  must 
not  be  such  as  would  Indicate  that  they  consist  of 
real  tea.  Other  substitutes  mentioned  are  those  for 
pudding  powder,  jollies,  seasonings,  honey,  etc. 

— W.  P.  s. 

l',it    in    milk:  Additive    factors  for    the  calculation 

of from  the  specific  gravity  ami  total  solids. 

L.  J.  Harris.    Analyst,  lids.  43,  263—267. 

Tin-:  percentage  of  fat  in  milk  may  be  rapidly  calcu- 
lated by  adding  together  two  factors  respectively 
corresponding  with  the  sp.  gr.  and  total  solids.   The 

factors  are  obtained  as  follows:  — 
T  /G 


t  = 


1-2   -°*    S  =  8-V4GS    +    °116)* 
Where  I  represents  the  factor  for  total  solids,  s  that 
lor  the  sp.  gr.,  and  T  and  G  have  the  same  meaning 

■  is  in  Richmond's  formula.    Determination  of  the 

total  solids  by  direct  evaporation  of  5  grms.  of  milk 
in  a  porcelain  dish  gives  Concordant  results.  The 
two  sets  of  factors  for  sp.  gr.  from  10220  to  1-0370, 
ai.d  lor  total  solids  10-00  to  13-99%  have  been  em- 
bodied in  tables,  and  the  percentage  of  fat  calcu- 
lated by  means  of  them  almost  invariably  agrees 
within  0-1',,  with  that  determined  by  the'Werner- 
Schmldl  method,  and  frequently  the  agreement  is 
as  close  as  001%.— C.  A.  M. 

Berber  test  \for  mill:]:  Conditions  affecting  accuracy 

in  the .    F.  B.  Day  and  M.  Grimes."    Analyst, 

1918,  43,  215. 

The  most  concordant  results  are  obttiincd  when 
the  cenlrifuging  is  maintained  for  three  mins.  at 
1000  revs,  per  min.  In  the  case  of  skimmed  milks, 
re-heating  followed  by  a  second  centrifuging  is 
necessary,  but  with  new  milks  this  procedure  is 
liable  to  give  irregular  results.  It  is  important 
to  pay  attention  to  the  temperature  of  the  fat 
at  the  moment  of  reading  its  volume,  and  it  is 
recommended  that  the  tube  be  calibrated  with  an 
oil  which  is  liquid  at  I  he  ordinary  temperature. 
(See  also  this  J.,  1018,  27Sa.)— W.  P.  S. 

"  Cocoa  teas";  Analysis  of .    .T.  L.  Baker  and 

H.  F.  E.  Hulton.     Analyst,  1918,   43,  ISO— 197. 

"Cocoa  teas"  consist  of  cacao  shell  or  of  cacao 
shell  mixed  with  full-fatted  cacao  nib.  Results  of 
analyses  of  four  samples  of  the  product  are  given 
in  the  following   table:  — 


A. 

B. 

C. 

D. 

% 

% 

% 

% 

Moisture 

110 

10-8 

8-76 

10-44 

Fat 

40 

20-05 

12-65 

4-7 

Total  ash 

150 

80 

7-4S 

1004 

.\.-h  soluble  in  water 

■2  i 

5-78 

5-14 

6-68 

Af-h  Insoluble  in  hydrochloric 

aoid 

514 

0-36 

034 

0-5 

Alkalinity  of  solublo  ash,    as 

K  n                

ii  S3 

3-85 

308 

4-28 

Nitrogen 

2-03 

2-38 

2-38 

2-06 

i  no!'-  tibro 

12-8 

14-87 

14-87 

1602 

Substances    soluble    in    cold 

water 

21-7 

17-5 

20-2 

220 

Sample  A  evidently  consists  of  shell  without  any 
admixture  of  nib;  the  high  ash  is  due  to  the  shell 
having  been  obtained  from  beans  which  had  been 
"clayed"  or  "earthed."  B  consists  of  a  mixture 
of  shell.  64%,  and  nib,  36%,  which  has  been 
alkaiised.  Sample  C  has  also  been  alkalised  and 
contains  shell,  86%,  and  nib,  14%.  The  sample  D 
consists  wholly  of  shell. — VT.  P.  S. 
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Cocoa   and    cacao   products;    Estimation   of    shell 

in  -.       J.   L.   Baker  and    H.    F.   E.   Hulton. 

Analyst,  191S,  53,  197—201. 

The  quantity  of  shell  in  cocoa  is  usually  estimated 
from  the  levigation  residue,  the  nitrogen  content, 
or  the  crude  fibre  content.  The  authors  have 
investigated  the  accuracy  of  these  methods,  mainly 
with  the  purpose  of  ascertaining  the  possibility 
of  distinguishing  between  Grade  A  and  Grade  B 
cocoas  mentioned  in  the  Cocoa  Powder  Order, 
1918;  this  Order  provides  that  Grade  A  cocoa  shall 
not  contain  more  than  2%  of  shell,  whilst  Grade  B 
cocoa  shall  not  contain  more  than  5%  of  shell  and 
not  less  than  225%  or  more  than  30%  of  cacao 
butter.  In  the  levigation  process  10  grins,  of  the 
powder  is  extracted  for  24  hrs.  with  ether  in  a 
Soxhlet  apparatus,  then  dried,  mixed  into  a  paste 
with  water,  transferred  to  a  500  c.c.  cylinder,  and 
diluted  to  400  c.c. :  after  mixing  and  settling  for 
15  ruins.,  the  supernatant  liquid  is  drawn  off,  the 
sediment  diluted  to  400  c.c,  the  liquid  drawn  off 
after  10  mins.,  and  this  operation  twice  repeated 
with  5  mins.'  settling.  The  sediment  is  then  rinsed 
into  a  platinum  basin,  evaporated,  dried,  and 
weighed,  an  allowance  being  made  for  the  ash 
present.  The  figures  adopted  for  sediment  are  3% 
for  dry,  fat-free  nib  and  30%  for  dry,  fat-free 
shell.  The  percentage  of  shell  in  the  original 
sample    is   calculated    from    the    formula : 

_  (       10°  M      \     q  /100~  <p- 
S°/°~\100- {F+W)J     H  27 

percentage  of  levigation  sediment,  F  =  percentage 
of  fat,  and  W  =  percentage  of  water  in  the  sample. 
If  the  percentage  of  shell  is  calculated  from  the 
crude  fibre  content  the  formula  used  is  : 

go/  -  (      **"*> 5-7^  x  W°--lF±V) 

&'°-\100-(F+W)    &  V  X 


■■*). 


where  M  = 


where  K 


KIW-(F+W)    "'/"  U-l 

percentage  of  crude  fibre.  The  fibre  contents  of  dry, 
fat-free  nib  and  shell  are  57  and  lfi'8%,  respectively. 
The  percentage  of  shell  is  calculated  from  the 
nitrogen  content  by  the  formula  : 


S  %  =  2-17(100   -  F  -W)  - 


WON 
2'26' 


where    N  =  per- 


centage of  nitrogen;  the  nitrogen  contents  of  dry, 
fat-free  nib  and  shell  are  4-9  and  204%,  respectively. 
The  results  of  analyses  of  various  samples  by  the 
three  methods  were  as  under  : — 


Percentage  of 

Levi- 
gation 

shell  calculated 

Mois- 

Fat. 

Nitro- 

Crude 

from 

ture. 

gen. 

fibre. 

Levi 

Nitro- 

Crude 

gatn. 

gen. 

fibre. 

% 

% 

% 

% 

% 

A 

9-3 

120 

17-37 

2-66 

9-65 

55-7 

530 

46-8 

B 

20 

28-0 

2-57 

3-57 

4-04 

1-7 

0-0 

7-6 

<! 

1-7 

28-6 

4-23 

3  29 

— 

7-9 

63 

— 

I) 

4-2 

32-6 

3-70 

3  22 

— 

6-6 

00 

— 

V, 

20 

25-5 

0-75 

3  29 

— 

00 

11-7 

— 

F 

4-7 

21-9 

306 

3-50 

— 

3-2 

4-3 

The  methods  are  suitable  for  the  estimation  of 
considerable  proportions  of  shell  but  appear  to  be 
inadequate  for  distinguishing  between  cocoas  of 
Grades  A  and  B  where  the  difference  in  shell 
content  is  small.  In  the  case  of  cocoa  powder, 
the  fat  content  cannot  be  used  as  a  basis  in  cal- 
culating the  percentage  of  shell  since  the  cocoa  has 
been  partially  de-fatted. — W.  P.  S. 


Cacao  "germ."    P.  A.  E.  Richards.    Analyst,  1918, 
43,  214. 

A  specimen  of  cacao  "  germ  "  obtained  from  roasted 
cacao  bean,  and  free  from  nib  and  shell,  contained 
fat,    358,   and   moisture,   72%.    The  fat-free,    dry 


material  contained  :  nitrogen,  55;  crude  fibre,  365; 
total  ash,  7-3;  soluble  ash,  4-0;  cold-water  extrac- 
tives, 2S'7%.  The  alkalinity  of  the  soluble  ash  was 
l'G9%  (as  K,0)  and  the  butyro-refractometer  value 
of  the  fat  was  66  at  35°  C.  The  levigation  method 
yielded  a  residue  of  3S'3%.— W.  P.  S. 

Chemical   study  of  nuts    of   sanga-sanga    (Ricino- 
dendron  africanum.)    Pieraerts.    See  XII. 

A  modification  of  the  Seliwanoff  reaction  [for  the 
detection  of  sucrose  in  milk].  Weehuizen.  See 
XVII. 


Influence   of  lactic  acid  on  lactic  acid  formation. 
Van  Dam.    See  XVIII. 

Patents. 

Bread   and    ingredients    therefor;  Manufacture  of 

■ .     J.   Chandler,  London.     Eng.  Pat.   115,556, 

Aug.  16,  1917.     (Appl.  No.  11,788  of  1917.) 

Linseed  is  heated  with  water  in  such  proportion 
that  the  filtered  extract  sets  to  a  thin  jelly  on  cool- 
ing; for  convenience  in  handling  and  weighing  it 
may  be  stiffened  by  addition  of  a  small  quantity  of 
gelatin.  The  product  is  used  in  bread-making, 
e.g.,  1 — 4  lb.  to  280  lb.  of  flour,  to  improve  the 
edible  and  keeping  qualities  of  the  bread,  especially 
when  a  large  proportion  of  flour  other  than  wheat 
flour  is  used. — J.  H.  L. 


Bran;  Treatment  of for  incorporation  in  oread. 

H.  Feddersen,  Berlin.    Ger.  Pat.  303,577,  July  18, 
1911. 

The  bran  is  made  into  a  dough,  left  for  a  time  under 
conditions  suitable  for  enzyme  action,  and  then, 
while  warm,  subjected  to  wet  grinding  prior  to  in- 
corporation with  dough  for  bread.  Palatability  and 
availability  of  cell  contents  are  increased  by  the 
treatment,  which  also  shortens  the  time  necessary 
for  reducing  the  bran  to  the  required  degree  of  fine- 
ness, and  therefore  reduces  the  risk  of  infection 
with  harmful  ferments. — H.  J.  H. 

Butter-fat;  Sterile  and  method  of  producing 

the  same.  C.  E.  Rogers,  Detroit,  Mich.  U.S. 
Pat.  1,264,336,  Apr.  30,  1918.  Date  of  appl., 
Jan.  17,  1912. 
Butter  is  melted  at  a  temperature  not  exceeding 
1S0°  F.  (82°  C),  and  the  fat  is  separated  from  the 
casein,  etc.,  freed  from  moisture  at  about  212°  F. 
(100°  0.1,  and  sterilised,  under  exclusion  of  air,  at 
about  240°  F.   (115-5°  C.).— C.  A.  M. 

Margarine;  Apparatus  for  the  manufacture  of . 

C.    J.     A.    Rydberg,     Copenhagen.      Eng.     Pat. 

110,003,  Aug.  8,  1917.  (Appl.  No.  11,397  of  1917.) 
The  constituents  of  the  margarine  are  emulsified  in 
a  rotating  container,  and  the  emulsion  crystallised 
on  hollow  rollers  arranged  in  pairs  within  the  con- 
tainer, and  provided  with  means  for  interior  cool- 
ing. The  emulsion  may  also  be  kneaded  by  the 
cooling  rollers  arranged  eccentrically  within  the 
container.— C.  A.  M. 

Fruits,  vegetables,  and  similar  articles;  Method  of 
inul  apparatus  for  dehydrating .     G.  H.  Ben- 
jamin, New  York.     U.S.  Pat.  1,204,000,  Apr.  30, 
1918.    Date  of  appl.,  July  10,  1917. 
A  current    of    air    at    definite    temperature  and 
humidity  is  passed  over  a  portion  of  the  material 
to  be  dried,  then  heated  to  its  original  temperature, 
mixed  with  a  fresh  quantity  of  air  proportional  to 
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l  lie  increased  humidity,  anil  passed  over  a  second 
portion  <>f  the  materia],  this  proconc  being  repeated 
over  Bncceealve  portions  until  the  whole  of  the 
material  baa  been  subjected  to  air  currents.  Appa- 
ratus for  this  process  comprises  a  pump,  an  Intel 
and  out  i.t  for  the  air,  with  a  series  of  cells  between 

the  inlet   and  outlet,   in  which  removable  trays  are 

arranged  In  superposed  rig-sag  order,  means  for 
heating  the  air  between  each  series  of  trays,  and 
for  regulating  the  volume  and  temperature  of  the 

air  during  its  passage  through  the  cells.— (.'.  A.  M. 

Food    product    and    process    of  producing    same. 

R.  Graham.  Cupar,  Scotland.     TVS.  Pat.  1,204,876, 
Apr.  80,  1018.    Date  of  appl.,  May  28,  1917. 

Whole  wheat  bread  is  prepared  by  treating  wheat 
bran  and  middlings  or  other  bran-containing  mate- 
rial with  a  dlastatlc  and  peptic  agent,  such  as 
malted  wheat  flour,  keeping  the  mixture  warm 
for  about  12  to  3(1  hours,  adding  white  flour  to  the 
product,  making  it  into  dough,  and  baking  for  at 
least .".;  hours  at  a  relatively  low  oven  temperature. 
The  wheat  malted  t'.>r  this  purpose  is  dried  and 
kepi  for  about  3  months  at  temperatures  gradually 
falling  from  about  200°  F.  to  100°  F.  (93°  to  38°  C). 

— C.  A.  M. 


XIXb.-WATER  PURIFICATION;    SANITATION. 

Drinking  water;  Purification  of  .    C.  Kippen- 

berger.      Ber.    dents.     Pharin.     Ges.,    1918,    28, 
230—210. 

A  shout  general  account  of  processes  of  purification 
and  Sterilisation  of  drinking  water  used  in  Germany, 
covering  the  application  of  bleaching  powder, 
chlorine  gas,  permanganate,  vegetable  and  animal 
charcoal,  ultra-violet  light,  and  ozone. — J.  H.  J. 

Drinking     water;    Removal    of     iron    from     . 

O.  Beck.     Z.  angew.   Ohem.,  IMS,  31,  112,  115— 
110. 

Tiik  water  in  the  district  of  Antwerp,  in  so  far 
as  it  is  not  derived  from  deep  wells,  has  to  a  large 
extent  the  character  of  moorland  water,  and, 
owing  to  the  deposits  of  iron  pyrites  in  the  soil, 
contains  a  high  proportion  of  iron  as  bicarbonate 
and  as  ferrous  sulphate.  Treatment  of  the  water 
with  a  mixture  of  bleaching  powder  and  sodium 
chloride,  and  then  with  Schaffer's  aluminium 
sulphate-charcoal  (blood  charcoal  containing 
10.0%  of  aluminium  sulphate),  and  filtration 
through  a  Dunbar  filter,  removed  the  iron  and 
gave  a  sterile  water;  but  it  was  found  that  alter 
standing,  the  water  gave '  a  deposit  of  calcium 
sulphate,  and  acquired  a  bitter  taste  due  to  alu- 
minium compounds,  whilst  the  filter  rapidly  became 
choked  by  the  sediment.  These  drawbacks  were 
obviated  by  a  method  in  which  250  c.c.  of  the 
water  is  agitated  with  100  c.c.  of  3%  hydrogen 
peroxide  solution,  which  is  added  in  successive 
small  quantities,  this  being  followed  by  100  grms. 
o!  finely  powdered  anhydrous  sodium  carbonate. 
The  precipitate  subsides  within  30  mins.,  and  tin 
water  can  be  readily  tillered,  yielding  a  filtrate  free 
from  iron  and  practically  sterile.  The  method  is 
suitable  for  the  removal  of  not  too  excessive 
quantities  of  Iron  from  water,  but  frequent  renewal 
and  disinfection  of  the  filter  is  advisable. 

— 0.  A.  M. 

Sewage  disposal;  The  Miles  arid  process  for  . 

Met.  and  Cllem.  Eng.,  1918,  18,  591-5111. 

A  smul  portion  of  the  sewage    to   be    treated    is 
pumped  through  an  absorption    tower,    where    it 


meets  a  Counter  current  of  sulphur  dioxide.  After 
saturation,  the  sewage  is  returned  to  the  main 
sewer  to  be  mixed  with  the  bulk  of  the  sewage. 
The  whole  then  Hows  through  two  settling  tanks  in 
series,  where  four  hours'  sedimentation  is  allowed. 
According  to  E.  S.  Weston,  about  a  Ion  of  sulphur 
dlOXlde  per  million  gallons  of  sewage  is  used,  or 
3-82  tons  of  nitre  cake  with  200  lb.  of  sulphur 
dioxide  may  be  us.d  instead.    The  sludge  collects 

at  the  bottom  01  the  tanks,  and  when  pumped  out 
contains  SO— 92%  of  water.  The  drying  of  the  sludge 
is  difficult  owing  to  the  large  amount  of  crude 
fibre  (up  to  40%),  but  this  may  be  screened  out, 
pressed  down  to  50%  of  water,  and  extracted  sepa- 
rately. The  dried  sludge  is  extracted,  and  the 
grease  obtained  consists  of  glycerides  and  fatty 
aeids  in  about  equal  proportions,  and  may  amount 
to  430  lb.  from  a  million  gallons  of  sewage.  The 
residue  left  contains  4-5%  Nil,  and  1—2%  P,G.. 
The  ellluent  from  the  settling  tanks  contains  SOO-^- 
1200  lb.  K„0  and  50  lb.  P,0,  per  million  gallons,  and 
has  an  acidity  of  0-066— 0-01%  as  SO,.  It  is  nearly 
sterile,  and  is  without  odour.  The  process  is  in 
operation  in  a  10,000-gallon  test  plant  at  New 
Haven,  Connecticut. — J.  H.  J. 

Albuminoid    ammonia:  Determination    of  in 

liquids  containing  <jas  liquor.    II.  F.  Stenhenson. 
Analyst,  litis,  43,  215—216. 

TmocYAN.vres  must  be  removed  before  albuminoid 
ammonia  can  be  determined  in  liquids  containing 
gas  liquor,  since  thiocyanate  yields  ammonia  when 
boiled  with  alkaline  permanganate  solution.  A  defi- 
nite volume  of  the  sample  (which  should  be  alkaline) 
is  treated  with  a  quantity  of  aluminium  sulphate 
sufficient  to  give  a  decided  precipitate,  filtered 
through  an  asbestos  filter,  the  filtrate  acidified  with 
nitric  acid,  the  thiocyanate  precipitated  by  the 
addition  of  silver  nitrate,  and  the  mixture  again 
filtered.  The  filtrate  is  then  distilled  in  the  usual 
way  for  the  determination  of  the  albuminoid 
ammonia.  Owing  to  the  slight  solubility  of  silver 
thiocyanate.  a  control  determination  should  be  made 
on  distilled  water  to  which  a  small  quantity  of 
thiocyanate  has  been  added  and  a  corresponding 
correction  applied  to  the  results  obtained;  this  cor- 
rection is  practically  a  constant. — W.  P.  S. 

Disinfection;  Application  of  the  mass  law  to  the 

process  of  .    R.  E.  Lee  and   C.  A.   Gilbert. 

.1.  Thys.  Chem.,  1918,  22,  348—372. 

Fuoii  a  study  of  the  velocity  of  disinfection  in  the 
cases  of  B.  typhosus  with  0-2%  phenol  at  37-5°, 
anthrax  spores  with  mercuric  chloride  at  20°,  and 
Staphylococcus  pyogenes  aureus  with  0-2%  phenol 
at  20°  C.,  it  is  shown  that  disinfection  is  an  orderly 
time  process  closely  analogous  to  a  chemical  reac- 
tion. A  definite  logarithmic  relationship  between 
velocity  and  concentration  has  been  established  in 
all  cases  examined.  (See  also  J.  Chem.  Soc,  Aug., 
1918.)— J.  F.  S. 

Arsenates ;  Calcium  [as  insecticides].     R.  H. 

Robinson.    J.  Agrlc.  Res.,  191S,  13,  281—294. 

When  commercial  calcium  arsenates  have  been  used 
in  orchards  as  a  spray  for  fruit  trees,  it  has  led 
to  burning  of  the  foliage  owing  to  their  solubility 
in  water,  and  experiments  were  made  to  determine 
whether  an  improved  product  could  be  produced. 
Pure  calcium  arsenate  and  calcium  hydrogen 
arsenate  were  prepared.  When  tested  for  solubility 
by  shaking  with  water  at  25° C,  calcium  hydrogen 
arsenate  yielded  a  solution  containing  0-37  grm.  per 
100  grms.  of  water,  which  would  be  sufficient  to 
render  it  unsuitable  as  a  spray.  Calcium  arsenate, 
however,  was  so  sparingly  soluble  (0013  grm.  at 
25°  C.)  as  to  render  it  safe  for  use,  and  it  was  also 
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sufficiently  stable  in  presence  of  acid  and  alkali. 
The  addition  of  1  part  of  lime  to  every  2  parts  of 
either  arsenate  renders  it  more  nearly  insoluble, 
and  would  make  the  calcium  hydrogen  arsenate 
available  for  spraying.  It  was  found  that  either 
arsenate  could  be  mixed  with  wet  and  dry  lime-sul- 
phur without  the  ingredients  losing  their  stability. 
(See  also  J.  Chem.  Soc,  191S,  ii.,  232.)— J.  H.  J. 

Effluents    from    ammonia-recovery   plant   of   coke 
ovens.        Marsson  and  Weldert.     Sec  IIa. 


Recovery  of  grease  from  icaste  materials  by  the 
solvent  extraction  process.  Garner  and  Car- 
michael.     See  XII. 


Patents. 

Water  softener;  Process  for  producing  a .    G.  H. 

Widner.    Eng.  Pat.  107,197,  May  17,  1917.    (Appl. 

No.  7070   of  1917.)     Under  Int.    Conv.,   May  20, 

191G. 
See  U.S.  Pat.  1,207,82G  of  1910;  this  J.,  1917,  161. 
Instead  of  heating  the  aluminium  silicate  mineral 
with  salt,  it  may  be  healed  alone  and  then  steeped 
in  salt  water. 


Water-softening  material;  Process  for  producing  a 

.     G.   H.   Widner,   Des   Moines,   Iowa.    Eng. 

Pat.  110,023,  May  17,  1917.  (Appl.  No.  15,744  of 
1917.) 
The  source  of  the  material  is  natural  clay  contain- 
ing preferably  20%  of  alumina  and  53%  of  silica. 
It  is  reduced  to  a  fine  mud  in  presence  of  sodium 
chloride,  then  concentrated  and  forced  under  pres- 
sure through  a  screen  which  delivers  the  material 
in  fine  strings ;  these  are  cut  off  in  suitable  lengths, 
drie'd,  and  baked  at  000°  C.  until  hard  enough  to 
resist  the  powdering  action  of  water.  (See  also 
U.S.  Pat.  1,207,820;  this  J.,  1917,  101.)— J.  H.  J. 

Sterilising  water  by  means  of  ozone;  Apparatus  for 

.    L.  H.  E.  Begot,  Paris,  Assignor  to  Steynis 

Ozone  Co.       U.S.  Pat.   1,204,300,  Apr.   30,   191S. 
Date  of  appl.,  Aug.  3,  1910. 

Tite  water  lo  be  sterilised  operates  an  injector 
which  draws  air  through  an  ozone  generator.  An 
electric  circuit  supplies  current  to  the  generator. 
In  the  circuit  is  a  rotating  contact  arranged  to  be 
driven  by  a  motor  operated  by  the  water  to  be 
sterilised. — J.  H.  J. 


Water;  Sterilisation  of  and  removal   of  iron 

and  manganese  therefrom  by  electrolytic  means. 
F.  Tiemanu,  Berlin.  Ger.  Pat.  301.5S5,  Apr.  23, 
1910. 

The  water  is  caused  to  flow  through  the  anode  com- 
partment of  a  diaphragm  electrolytic  cell,  and  a 
conductor  of  the  first  order,  indifferent  to  oxygen, 
e.g.,  carbon  or  pyrolusite,  is  added  to  it  continu- 
ously, in  the  form  of  fine  powder  or  granules,  which 
will  remain  in  suspension  in  the  flowing  water. 
The  ionised  oxygen  produced  oxidises  and  precipi- 
tates iron  and  manganese  and  destroys  bacteria. 
After  settling,  the  sludge  is  used  again,  and  the 
■water  is  filtered  through  sand. 


Water'J  Sterilisation  of  and  removal  of  iron  \ 

(mil  manganese  therefrom  by  electrolytic  means.  \ 

F.  Tiemann.  Berlin.     Ger.  Pat.  302,220,   Sept.  30,  | 

1910.    Addition  to  Ger.  Pat.  301,585  (see  preceding  I 
abstract). 

Economy  of  apparatus  and  current  are  effected  by 

subjecting  only  a  small  portion   of  the   water   to  i 


electrolysis  with  the  addition  of  conducting  material 
— preferably  carbon  grains — in  suspension.  The 
ionised  oxygen  is  adsorbed  or  absorbed  by  the 
carbon  grains  and  exerts  its  purifying  action  when 
the  treated  water  is  mixed  with  the  main  bulk  of 
untreated  water. — H.  J.  H. 


Water;  Sterilisation  of  and  removal  of  iron 

and  manganese  therefrom  by  electrolytic,  means. 
F.  Tiemann,  Berlin.     Ger.  Pat.  302,227,  Oct.  11, 
1910.     Addition   to    Ger.   Pat.   301.5S5    (see   pre- 
ceding abstracts). 
Instead  of  suspending   the  conducting  material  in 
the  water,  it  is  used  as  a  filling  material,  in  the 
form  of  hollow  balls  or  the  like,  in  the  anode  cham- 
ber, being  retained  in  place  by  screens.    The  water 
flows  over  and  through  the  material  (e.g.  carbon, 
platinum,  pyrolusite). — B.  V.  S. 


Boiler-feed  water;  Process  for  removing  gases  from, 

softening,   and    preheating .        I.   P.   Winer, 

Warsaw.    Ger.  Pat.  302,043,  Oct.  8,  1913. 

In  the  upper  part  of  the  boiler  is  a  receptacle 
having  an  elongated  tubular  portion,  similar  to  a 
smoker's  pipe ;  the  tube  passes  through  the  wall  of 
the  boiler,  extends  downwards,  and  then  re-enters 
the  boiler  near  the  bottom.  The  feed  water  is 
forced  through  a  set  of  nozzles  arranged  within  the 
bowl  of  the  receptacle,  and  is  sprayed  against  the 
wall  of  the  boiler,  whence  it  is  deflected  by  means 
of  guide-plates  into  the  receptacle,  and  thence  into 
the  boiler.  The  tubular  extension  of  the  receptacle, 
outside  the  boiler,  is  connected  to  a  gauge-glass. 


Separation  and  settlement  of  solids  and  semi-solids 
from  sewage  liquids  and  analogous  liquids.  W. 
Clifford,  Wolverhampton,  and  Jones  &  Attwood, 
Ltd.,  Amblecote,  Staffs.  Eng.  Pat.  115,872, 
May  17,  1917.     (Appl.  No.  7004  of  1917.) 

A  tank  in  the  form  of  an  inverted  cone  is  used,  into 
which  the  sewage  is  brought  by  a  horizontal  pipe, 
the  mouth  of  which  directs  the  current  into  a  much 
wider  bucket  suspended  in  the  upper  part  of  the 
tank.  This  has  the  effect  of  breaking  up  the 
current  and  causing  eddies  which  pass  upwards 
out  of  the  bucket.  These  eddies  are  pre%rented  from 
spreading  by  a  guard  wall  of  much  wider  diameter 
surrounding  the  bucket  and  carried  upwards  above 
the  level  of  the  liquid  in  the  tank.  The  guard  wall 
is  open  at  the  bottom,  and  the  liquid  passes  from 
it  with  a  low  velocity  and  without  any  disturbing 
effect  upon  the  deposited  sludge  in  the  bottom  of 
the  tank.  The  liquid  finally  passes  out  of  the  tank 
over  a  weir  at  the  circumference.  The  sludge  is 
withdrawn  through  a  pipe  in  the  apex  of  the  cone. 

—J.  H.  J. 

Sewage  and   other  foul    liquids;     Apparatus    for 

aerating  .      R.  Ames,  Brighton.      Eng.  Pat. 

115,933,  June  19,  1917.    (Appl.  No.  S7S5  of  1917.) 

The  sewage  enters  a  channel  situated  alongside  a 
treatment  tank,  from  which  it  is  siphoned  into  a 
trough  which  travels  over  the  tank.  The  sewage 
flows  into  the  tank  through  vertical  pipes  with  bell- 
mouths,  which  depend  from  the  trough  to  the 
bottom  of  the  tank.  Hollow  pipes  pass  down  the 
centres  of  the  vertical  pipes  and  carry  horizontal 
fans  at  their  lower  ends,  revolving  inside  the  bell- 
mouths,  whereby  vortices  are  created  and  air  is 
drawn  down  the  pipes.  The  propellers  of  the  fans 
are  hinged  in  order  to  permit  of  the  fans  being 
drawn  up  the  pipes  when  they  require  to  be  cleaned. 
A  further  supply  of  air  is  obtained  through  a  pair 
of  tubes  from  the  surface  to  the  inside  of  each  bell- 
mouth. — J.  H.  J. 
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;,    sludge;  Process   far  removing  fat    from 

.      c.  Stiepel,   Berlln-Stegllte.       Ger.  Pat. 

B05.T68,  An-.  6,  1816. 
Tiik.  fa t  is  converted  into  calcium  soap  which  la 
then  extracted  with  a  halogen  compound  of  a 
hydrocarbon,  such  as  carbon  tetrachloride,  trl- 
chloroethylene,  etc.  The  difficulty  of  using  an 
acid  process  In  presence  of  much  calcium  carbon- 
ate is  thus  obviated.-  C.  A.  M. 

Process  of  making  < exchange  silicates.    I'm. 
making  exchange  bodies.    U.S.  Pate.  1,263,700  and 
1,263,707.    See  VII. 


I  tUisation  of  nitre-cake   [for   preparation    of  an 
insecticide],    Eng.  Pat.  110,181.    See  X. 


XX.-ORGANIC   PRODUCTS;  MEDICINAL 
SUBSTANCES;  ESSENTIAL  OILS. 

Morphine  in  opium;  Determining .    C.  A.  Hill. 

Analyst,  1818,  43,  214. 
Tin.  use  of  a  Gooch  crucible  furnished  with  a  filter 
paper  is  recommended  for  collecting  the  precipi- 
tated morphine  obtained  in  the  B.P.  method  for  the 
determination  of  this  alkaloid;  the  precipitate  is 
washed  with  niorphiuatod  water  in  the  usual  way. 

•   —  \V.  P.  S. 


Morphine:  Effect  of  codeine  in  hindering  the  pre- 
cipitation of by  ammonia  from  a  .solution  of 

its  lime  compound.    H.  B.  Annett  and  n.  Singh. 

Analyst.    1818,    43,    205—213. 

Tin;  presence  of  codeine  decreases  the  amount  of 
morphine  precipitated  from  Its  calcium  hydroxide 
solution  by  ammonia  in  I  he  presence  of  alcohol  and 
ether  (B.P.  method),  the  effect  increasing  as  the 
ratio  of  codeine  to  morphine  Increases.  Consider- 
ably higher  results  for  morphine  in  opium  are  ob- 
tained if  the  codeine  is  removed  by  extracting  the 
solution  with  toluene  previous  bo  the  precipitation 
With  ammonia.  This  applies  particularly  to  Indian 
opiums  with  a  high  codeine  content.  (See  also  J. 
Chem.  Soc.,  Aug.,  1818.)— W.  P.  S. 


Brucine;    Oolorimetric   determination    of   in 

presence  of  strychnine.     A.   Wooer.     Z.  angew. 
Chem.,  1818,  31,  124. 

Dowz&bs's  method  of  determining  brucine  by 
of  the  colour  reaction  with  nitric  and  sul- 
phuric acids  i this  .1.,  1802,  loiioj  has  the  draw- 
back that  the  original  red  coloration  decreases 
with  varying  velocity  ac ding  to  the  concentra- 
tion of  the  alkaloidal  solution,  whilst  strong  nitric 
acid  gives  a  yellow  coloration  with  strychnine, 
and  the  brucine  read  ion  is  not  sensitive  with 
dilute  nitric  acid.  Trustworthy  results  may  be 
obtained  by  using  as  the  reagent  a  mixture  of 
equal  vols,  of  strong  nitric  add  (sp.  gr.  Mi  and 
20%  sulphuric  acid,  and  adding  immediately  after 
the  reaction,  2  c.c.  of  a  saturated  aqueous  solution 
of  potassium  chlorate.  The  reaction  is  capable 
of  detecting  01  mgrm.  of  brucine  In  50  c.c.  of  a 
solution  containing  oi  grin,  of  strychnine.      The 

standard  solution  of  lnucine  used  for  the  eolori- 
metric  comparison  should  also  contain  0-1  grm.  of 
strychnine,  the  effect  of  this  alkaloid  on  the  re- 
action being  largely  independent  of  the  concen- 
tration.   (See  also  J.  Chem.  Soc.,  Aug..  iois.) 

— C.  A.  M. 


Bicinine.  B.  Iiiittcher.  Ber.,  1918,  51,  (173— 087. 
Castor-oil  seed  contains  about  015%  of  the  alka- 
loid, rieiiiine.  which  is  the  methyl  ester  of  ridnlnlc 
add.  This  and  its  degradation  products  show  the 
reactions  of  p.\  ridine-carlioxylic  and  glyoxaline- 
carboxyllc  (e.g.  hislidino)  acids.  Combining  these 
facts  with  what   was  previously  known  about  riein- 

ine,  the  following  formula  is  proposed: — 


CC(CB  i  ■  C 

I 


c  - 
N 


(II 


NtClI  )     ('  -  CH. 
(See   further  J.  Chem.   Soc..    18JS,   i.,  301.) 

—J.  C.  \V. 

Choline;  Miorochemioal  tenia  for .    N.  Schoorl. 

l'liarm.  Weekblad,  1818,  55,  363— 300. 

An  aid  to  the  identification  of  choline  is  furnished 
by  the  formation  of  double  salts  by  its  hydrochlor- 
ide with  the  chlorides  of  platinum  and  of  gold,  and 
with  mercuric  and  bismuth  iodides.  The  micro- 
chemical  characteristics  of  these  salts  and  of  the 
plcrate  and  picrolonate  are  described.— A.  J.  W. 


HTucleUs    acid    and    it*    analytical    examination. 

A.    C.    Chapman.     Analyst,    1818,    43,   2.7.1— 203. 

NUOLEHJ  acid  derived  from  yeast,  frequently 
described  as  "plant-nucleic  acid."  is  a  white 
friable  substance   with  the  composition 

0„H„O„NJ5P4. 

The  commercial  product  should  be  white  or  nearly 
so,  and  should  dissolve  in  an  aqueous  solution  of 
sodium  acetate,  or  in  dilute  solutions  of  ammonia 
or  of  sodium  or  potassium  hydroxides,  to  form 
blight  and  nearly  colourless  solutions.  The  acid 
Should  be  precipitated  as  a  white  curd-like  sub- 
stance from  an  aqueous  solution  of  the  sodium 
salt,  and  the  precipitate  should  dissolve  on  further 
addition  of  a  large  excess  of  hydrochloric  acid. 
Sodium  nucleate  gives  a  bulky  greenish-blue  pre 
cipilate  with  a  solution  of  copper  acetate  acidified 
with  acetic  acid :  a  white  floeculent  precipitate, 
becoming  granular,  with  calcium  chloride  In 
presence  of  a  few'  drops  of  acetic  acid:  and  a  white 
gelatinous  precipitate  with  silver  nitrate.  In  the 
biuret  test  for  proteins  it  should  give,  at  most, 
only  a  slight  indication  of  purple.  Inorganic 
phosphate  is  detected  by  adding  to  a  solution  of 
the  acid  in  considerable  excess  of  ammonium  or 
sodium  acetate  a  few  drops  of  acetic  acid  and  a 
little  uranium  acetate.  In  the  absence  of  inorganic 
phosphate  the  floeculent  precipitate  should  dis- 
solve completely  on  boiling.  Nitrogen  may  be 
determined  by  Kjeldahl's  method,  and  phosphorus 
by  fusing  the  sample  with  six  times  its  weight  of 
sodium  carbonate  containing  10%  of  potassium 
nitrate,  and  determining  the  phosphoric  acid  by 
the  molybdate  or  magnesia  methods.  Commercial 
nucleic  acid  of  good  quality  should  contain  not 
much  less  than  15%  of  nitrogen  (theory  16-1%)  and 
9%  of  organic  phosphorus  calculated  on  the 
moisture-free  substance  (theory  9-5%).  If  the 
ratio  of  organic  phosphorus  to  nitrogen  (1:1:7)  is 
approximately  correct,  the  presence  of  material 
quantities  of  the  products  of  hydrolysis  is  ex- 
cluded. Nucleic  acid  may  be  identified  by  the 
Identification  of  guanine  and  adenine  in  the  pro- 
ducts of  hydrolysis.  For  this  purpose  10  grms.  of 
tln>  acid  is  Invited  in  a  boiling  water-bath  for 
2  hours  with  -10  c.c.  of  10%  sulphuric  acid  in  a 
small  flask  fitted  with  an  air  condenser.  Strong 
ammonia  is  I  lien  added  until  present  in  an  excess 
of  about:  2%,  and  the  precipitated  guanine  is  filtered 
off,  washed  with  1%  ammonia  solution,  dissolved 
in  the  smallest  possible  amount  of  dilute  sulphuric 
acid,  and  the  base  reprecipitated  by  means  of 
ammonia,    and    converted   into   its   hydrochloride. 
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which  may  be  identified  by  well-known  tests.  The 
ammoniac.il  filtrate  is  acidified  with  sulphuric 
acid,  and  the  adenine  precipitated  as  a  cuprous 
compound  by  means  of  10%  copper  sulphate 
solution.  The  adenine  copper  compound  is  sus- 
pended in  water,  decomposed  with  hydrogen 
sulphide,  the  filtrate  evaporated  to  dryness,  the 
residue  dissolved  in  dilute  sulphuric  acid,  and  the 
adenine  sulphate  allowed  to  crystallise,  and 
identification  tests  applied.  (See  also  J.  Cheni. 
Soc,  Aug.,  1918.)— C.  A.  M. 

Acetylsalicylic     esters.      A.    Astruc.      J.     Pharm. 

Chini.,  191S,  17,  3SC— 388. 
In  the  analysis  of  methyl  and  ethyl  aeetylsalicyl- 
ates,  determinations  should  be  made  of  the  ester 
content  by  saponification.  In  addition  to  giving 
correct  saponification  values,  the  substances  should 
have  a  neutral  reaction,  since  mixtures  of  9278% 
of  acetylsalicylic  acid  and  7'22%  of  methyl  alcohol, 
or  8(V53%  of  acetylsalicylic  acid  and  1347%  of 
ethyl  alcohol,  have  the  same  saponification  values 
as  pure  methyl  and  ethyl  acetylsalieylates,  respec- 
tively— W.  P.  S. 

Chloroform;     Preparation     of     from     ethyl 

alcohol.  K.  Ukita.  Kogyo-Kwagaku-Zasshi 
(J.  Chem.  Ind.,  Tokyo),  191S,  21,  219—220. 
Pure  chloroform  can  be  obtained  in  good  yield 
from  alcohol  by  Bessou's  process;  the  cost  is  con- 
siderably less  than  when  acetone  and  bleaching 
powder  are  used  as  raw  materials,  especially  under 
present  conditions,  and  the  method  affords  a  useful 
means  of  utilising  waste  chlorine  in  bleaching 
powder  and  electrolytic  alkali  works.  Chlorine  is 
passed  into  alcohol  until  the  density  of  the  liquid 
reaches  35°  B.  (sp.  gr.  1-32),  or  until  two  layers 
which  are  formed  at  first  become  united.  A 
mixture  of  bleaching  powder,  milk  of  lime,  and 
water  (500  grins.,  100  grins.,  and  2  litres  respec- 
tively per  100  grms.  of  alcohol)  is  then  added, 
and  the  chloroform  is  recovered  by  distillation. 
Yield,  95 — 98  grms.  per  100  grms.  of  alcohol. 

Urotiopine  and  formaldehyde;  Behaviour  of  ■ 

in  the  organism.     E.  Salkowski.     Biochem.  Zeits., 
1918,  87,  143—162. 

The  most  satisfactory  test  for  detecting  formalde- 
hyde in  the  presence  of  urotropine  is  that  of 
Jorissen  as  modified  by  Vanino  (use  of  phloroglu- 
cinol  and  sodium  hydroxide).  Solutions  of  urotro- 
pine cannot  be  kept  for  any  length  of  time  without, 
decomposition  except  in  the  presence  of  small 
amounts  of  sodium  carbonate  (01 — 1%).  (See  also 
J.  Chem.  Soc,  Sept.,  1918.)— S.  B.  S. 

Organic  halogen  compounds;  Catalytic  reduction  of 

.    K.  W.  Eosenmund  and  F.  Zetzsche.     Ber., 

1918,  51,  578—585. 

The  removal  of  halogen  atoms  from  organic  com- 
pounds by  the  action  of  hydrogen  in  the  presence  of 
a  catalyst  has  recently  been  developed  into  methods 
for  estimating  halogens  (see  Kelber,  this  J.,  1917, 
5G8).  The  authors  give  an  account,  with  examples, 
of  their  experience  with  palladinised  barium  sul- 
phate and  colloidal  palladium  as  catalysts. 

—J.  C.   W. 

Aldehydes;  3Veio  method  for  the  preparation  of . 

K.  W.  Rosenmund.  Ber.,  191S,  51,  5S5— 594. 
One  of  the  best  methods  for  the  preparation  of 
aldehydes  yet  discovered  consists  in  the  hydrogen- 
ation  of  the  acid  chlorides  in  boiling  xylene  or 
cumene  with  paUadinlsed  barium  sulphate  (5%  of 
metal)  or  nickel  as  the  catalyst.  Examples  are 
given,  including  the  preparation  of  p-methylcar- 
bonatobenzaldehyde,  CH,OCOOC(.H4OHO,  'm.pt. 
18-5°  C,  in  95%  yield.  (See  further  J.  Chem.  Soc, 
1918,  i.,  300.)— J.  C.  W. 


Aldehydes;   New  method   for   the  preparation  of 

.        //.  Synthesis   of  gallaldchyde.        K.    W. 

Rosenmund  and   F.    Zetzsche.       Ber.,   1918,    51, 
594—002. 

The  carbomethoxy-  and  acetyl-derivatives  of  gallic 
acid  are  converted  into  the  acid  chlorides,  these  are 
reduced  to  the  aldehydes  by  the  new  method  (see 
preceding  abstract),  and  then  hydrolysed  to  gall- 
aldehyde.  This  dissolves  freely  in  water  and 
alkalis,  and  is  even  more  acidic  than  acetic  acid. 
(See  further  J.  Chem.  Soc,  1918,  i.,  300.)— J.  C.  W. 


Mustard  oil;  Iodine  value  of .    E.  G.  Raynes. 

Analyst,  1918,  43,  210—217. 

The  iodine  values  of  various  mustard  oils  were 
found  to  be  as  follows :  Expressed  mustard  oil, 
119'G  to  1210;  extracted  black  mustard  oil,  114'4; 
extracted  white  mustard  oil,  1047  to  1086.  The 
values  recorded  previously  by  certain  authors 
appear  to  be  too  low. — W.  P.  S. 


Volumetric  determination  of  chlorine,  bromine, 
cyanogen,  and  mercuric  ions.  Votocek.  See 
XXIII. 


Patents. 

Aluminium;  Preparing  water-soluble  compounds  of 

with     organic     acids.       H.     Sefton-Jones, 

London.    From  J.  A.  von  Wiilfing,  Berlin.     Eng. 
Pat.  115,463,  May  4, 1917.     (Appl.  No.  0379  of  1917.) 

Preparations  of  aluminium  acetate  or  formate, 
directly  soluble  in  water,  for  pharmaceutical  and 
technical  use,  are  produced  by  evaporating  to  dry- 
ness solutions  containing  the  salts  named  together 
with  alkali  or  alkaline-earth  salts  of  the  same 
acids;  e.g.,  a  mixture  of  224  parts  of  aluminium 
formate  solution  of  23°  B.  (sp.  gr.  T19)  with  a 
solution  of  40  parts  of  magnesium  formate,  or  34 
parts  of  sodium  acetate,  yields  readily  soluble  pro- 
ducts when  evaporated  to  dryness  in  vacuo. 

—J.  H.  L. 


Metal  albumin  combinations;  Manufacture  of . 

O.  Imray,  London.  From  Soc.  of  Chemical  In- 
dustry in  Basle,  Switzerland.  Eng.  Pat.  115,6S6, 
May  15,  1917.     (Appl.  No.  6943  of  1917.) 

Albumin  obtained  from  a  normal  human  or  animal 
organ  or  tissue,  or  from  the  juices  expressed  there- 
from, is  so  far  freed  from  constituents,  such  as 
degradation  products,  soluble  in  water,  that  it  no 
longer  gives  the  ninhydrin  reaction,  and  is  then 
converted  into  metal  combinations  as  described  in 
Eng.  Pat.  110,930  (this  J.,  1917,  12S9)  for  albumin 
from  modified  or  infected  tissues.  The  preliminary 
extraction  of  soluble  matters  greatly  enhances  the 
therapeutic  value  of  the  products,  enabling  the 
latter  to  exert  their  specific  action  without 
injurious  secondary  effects.  Details  are  given  of 
the  process  as  applied  to  normal  lung,  brain,  liver, 
and  thyroid  tissues. — J.  H.  L. 


Halogen  calcium  compounds;  Process  of  preparing 

non-deliquescent  water-soluble  .     E.  Ritsert, 

Frankfort.      Ger.    Pat.   305,307,    Sept.    16,    1915. 
Addition  to  Ger.  Pat.  2S8,906  (this  J.,  1916,  423). 

Instead  of  combining  calcium  chloride  with  lactose, 
as  in  the  original  patent,  calcium  bromide  or 
iodide  is  used,  or  halogen  compounds  of  calcium 
are  made  to  react  with  sucrose  or  hevulose  to 
obtain  therapeutic  preparations. — C.  A.  M. 
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1>  i  met  h  pla  in  inophiiii/ltli  mi  tit  pi  pyrazolone;    Process 

for  manufacturing  readily  soluble   preparations 

»/ .        Farhw.     voiin.     Meislcr,      I, inius,     u. 

Brunlng.    Qer.  Pat.  306,809,  July  s.  i'.u:,. 

DiMKTim  wiiNiiruiAM  D]  mi  rHTLPIBAZOLONl   (dimethyl- 

amlnoantipyTine)  is  Boiniiti-  in  is  parts  of  wain-. 
i>ut  by  adding  to  it  an  equivalent  Quantity  of  ethyl- 
nrethane  a  preparation  soluble  In  an  equal  weight 
of  water  is  obtained,  in  this  way  it  Is  possible  to 
obtain  a  preparation  suitable  for  subcutaneous 
Injection,  the  methane  being  harmless  and  only 
Increasing  the  sedative  action. — C.  A.  SI. 

Bthanoltrialkylarsonium  hydroxides  and  their 
salts;  Process  of  preparing  ■ — .  Chem.  Werke 
Grenzacb  A.-C,  Grenzach.  Ger.  Pat.  305,772, 
Jan.  86,  1910. 

Tiikuai'i  i  thm  m  active  compounds  are  obtained  by 
the  interaction  of  glycolhalogen-hydrins  with  txl- 

alkylarslnes.— C.  A.  M. 


ti .  Ho  aldehyde;  Manufacture  of .   H.  Dreyfus, 

Basle,  Switzerland.  Bng.  Pat.  115,899,  May  22, 
lffl.7.  (Appl.  No.  7::7s  of  1917.) 
A  silicon-iron  alloy  (containing  e.g.  12  to  17%  Si) 
is  resistant  to  boiling  dilute  sulphuric  acid  and 
does  nol  amalgamate  with  mercury,  and  is  there- 
fore suitable  for  the  construction  of  apparatus  for 
the  manufacture  of  acetaldehyde  as  described  in 
Eug.  Pat  106,004  (tills  J  ,  1918,  222  A).— L.  A.  C. 


Quinine     group;      Thcrapeuticallij-raluable      com- 
pounds of  the  .     P.  Hiissy,  Assignor  to  Soc. 

of  Chem.  Industry  in  Basle,  Switzerland.  U.S. 
Pat  1,261,235,  Apr.  2,  1918.  Date  of  appl., 
May  2.;,  1917. 

SB   Bng.  Pat  112,974  of  1917;  this  J.,  1918,  222  a. 

I'h  ■  compound  from  quinine  and  diallylbarbiturie 
acid  melts  at  128°  C,  is  sparingly  soluble  iu  water, 
easily  soluble  in  ethyl  and  methyl  alcohols  and  In 
ethyl  acetate,  and  insoluble  in  jnetroleuui  spirit. 

Parafflnum    ttquidum;    Process    of    making    . 

H.  G.  C.  Fairweather,  London.  Prom  H.  V. 
Dunham,  Brattleboro,  Vermont,  U.S.A.  Eng. 
Pat  U(i,418,  Sept.  4,  1917.  (Appl.  No.  12,072  of 
1917.) 

See  U.S.  Pat.  1,240,792  of  1917;  this  J.,  1917,  1125. 


Halogen  products  of  hydrocarbons;  Apparatus  for 

manufacturing  .    B.  S.  Lacy,  Sewaren,  N.J., 

Assignor  to  The  Koessler  &  Hasslacher  Chemical 
Co.,  New  York.  U.S.  Pat.  1,203,900,  Apr.  23,  1918. 
Date  of  appl..  Mar.  31,  1917. 

See  Eng.   Pat.  101,708  of  1910;  this  J.,  1917,  1003. 


Electrolysis  of  chlorides  [and  production  of  ohloro- 

hydrocarbons].  Manufacture  of  alkalis  [ami 
chlorohydrocarbons].  U.S.  Pats.  1,204,535  and 
1,204,536.     See  VII. 


Method   of   producing   catalysts   for   reduction   or 
hydragenatlon  purposes  and  apparatus  th 

Eng.  Pat  107,004.     See  XII. 


Surgical  dressing  [from  beeswax].  Product  of 
beesvur  ami  process  of  manufacturing  the  same. 
U.S.  Pats.  1,204,185  and  1,204,180.    See  XII. 

Process   for   obtaining   an   extract    of   proteolytic 
enzymes.     Eng.  Pat.  100,501.     Se< ■  XVIII. 


XXI.-PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

I'VIFN  r. 

Colour  photography.  i>\  e.  Ives.  Philadelphia,  I'a. 
O.S.  I'at.  1,201,542,  Apr.  2,  1918.  Date  of  appl., 
July  19,  1916. 

A  film  pack  for  use  In  three-colour  photography 
comprises  three  films  sensitised  to  different  parts 

of  the  spectrum,  the  outer  ones  facing  one  another 
and  the  centre  one  l>cing  on  a  thin  support;  the 
first  film  is  coloured  to  act  as  a  filter  for  the  other 
tWO  and  the  second  one  acts  as  an  additional  filter 
for  the  third  one.  For  example,  the  first  film  Is 
blue-sensitive  and  is  stained  yellow,  the  second 
Blm  is  green-sensitive  on  a  celluloid  support  and 
faces  the  third,  red-sensitive  film.  The  centre  film 
may  have  a  transparent  coating  on  its  back  to  give 
adherent  contact  with  the  first  film.— B.  V.-S. 


XXII.-EXPLOSIVES  ;  MATCHES. 

Patent. 

Pyrotechnic  article  and  method  of  making  same. 
A.  Jedel,  New  York.  U.S.  Pat.  1,205,205,  May  7, 
1918.    Date  of  appl.,  Apr.   23,  1915. 

Finely  powdered  potassium  chlorate,  strontium 
nitrate,  and  a  fusible  gum  insoluble  in  water,  are 
mixed,  placed  in  a  mould,  and  heated  to  melt  the 
gum  and  agglomerate  the  material  into  a  briquette. 

— W.  F.  F. 


XXm.-ANALYSIS. 

Thcrmo-reyulator  for  apparatus  fitted  with  a  con- 
stant uater-level.  J.  Milbauer.  Z.  anal.  Chem., 
1918,  57,   102—104. 

The  overflow  water  passes  into  one  limb  of  a 
U-tube  containing  mercury,  the  other  limb  con- 
taining a  floating  valve  controlling  the  gas  supply. 
Should  the  supply  of  water  be  interrupted,  the 
float  falls  and  cuts  off  the  supply  of  gas  to  the 
burner.     (See  also  J.  Chem.  Soc,  Aug.,  1918.) 

— W.   P.   S. 


das-holder;  Universal  .     J.  Milbauer.     Z.  anal. 

Chem.,  1918,  57,  101—102. 

The  gas-holder  described  is  constructed  so  that 
the  gas  contained  therein  is  delivered  at  any- 
desired  constant  rate  ami  pressure.  (See  also  J. 
Chem.  Soc,  Aug.,  1918.)— W.  P.  S. 

Refractometer;  A  differential  .    G.  A.  Shook. 

J.  Iud.  Eng.  Chem.,  1918,  10,  553—554. 

An  instrument  of  the  Abbe  type,  so  constructed 
that  two  liquids  may  be  examined  simultaneously. 

Acidimetry  of  coloured  solutions:  an  application  of 
the  pocket  spectroscope.  A.  Tingle.  J.  Ainer. 
Chem.  Soc,  191S,  40,  873—879. 

In  using  the  siieetroscopic  method  of  determining 
the  end-point  in  acidimetric  titrations  (this  J., 
117  T),  the  edge  of  the  absorption  band  nearer  the 
red  end  of  the  spectrum  is  usually  the  sharper. 
With  cochineal  (25  e.c.  of  a  saturated  solution  in 
50%  alcohol)  the  band  extends  over  nearly  the 
whole  of  the  green  on  neutralisation.  With  methyl 
orange  the  end-point  must  always  be  reached  by 
adding  alkali  to  acid  and  not  vice  versd,  and  the 
indicator  must  be  neutral.    As  usually  prepared  it 
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contains  free  acid.  A  neutral  indicator  is  prepared 
by  moistening  with  dilute  hydrochloric  acid, 
evaporating,  moistening  with  dilute  ammonia,  again 
evaporating,  and  dissolving  in  water;  1  c.c.  of  a 
0-1%  solution  is  used.  Lacmoid  does  not  give  a 
very  sharp  end-point,  neutrality  being  marked  by 
a  total  suppression  of  the  spectrum.  With  phenol- 
phthalein  (02  c.c.  of  a  1%  solution),  a  new  band 
is  developed  in  the  green,  closely  bordering  on  the 
yellow,  one  edge  almost  coinciding  with  the  "  D  " 
line.  Rosolic  acid  (02  c.c.  of  a  1%  solution)  is  well 
suited  to  spectroscopic  observation,  the  absorption 
band  broadening  abruptly  after  neutrality  is 
reached.  The  end-point  in  the  titration  of 
sulphuric  acid  in  presence  of  copper  sulphate,  e.g., 
in  electrolytic  baths,  can  be  easily  determined  by 
the  spectroscopic  method. 

Anions;  Detection  of .       F.   Feigl.       Z.  anal. 

Chein.,    191S,  57,  135—138. 
The  following  procedure  is  proposed  for  the  identi- 
fication of  various  acids  in  a  mixture.    The  sub- 
stance is  boiled  with  concentrated  sodium  carbonate 
solution,  or  fused  with  a  mixture  of  sodium  and 
potassium    carbonates,    the     solution    is    filtered, 
nearly  neutralised  with  nitric  acid,  warmed  with 
an  excess  of  solid  zinc  nitrate,  and  filtered.    The 
precipitate    may   contain    zinc   sulphide,    sulphite, 
phosphate,    borate,    fluoride,    ferrocyanide,    ferri- 
cyanide,   cyanide,  molybdate,  vanadate,  and   tung- 
state.    These  are  identified  by  drop  reactions  with 
various  reagents,  portions  of  the  precipitate  being 
transferred  to  a  piece  of  filter  paper  and  treated 
with  a  drop  of  the  following  reagents  : — Acid  lead 
nitrate     solution,     brown     coloration     (sulphide); 
sodium    nitroprusside,    red    coloration     (sulphite) ; 
acid  ferrous  sulphate  solution,  blue-green  coloration 
(ferrocyanide) ;  ferric  chloride  solution,  blue  colora- 
tion   (ferricyanide) ;    stannous    chloride    solution, 
yellow   or   brown    coloration    (molybdate  or   tung- 
state) ;   if  sulphides   and   sulphites  are    absent,   a 
black   coloration  with  mercurous  nitrate  indicates 
cyanide,  but  if  sulphide  or  sulphite  is  present,  a 
portion  of  the  precipitate   is   treated  with   dilute 
sulphuric  acid  in  a  crucible,  the  latter  is  covered 
with    a    piece    of    filter    paper    moistened    with 
ammonium  sulphide,  and  heated;  the  filter  paper 
is  then  treated  with  a  drop  of  acid  ferric  chloride 
solution,    when    a    red    coloration    indicates    the 
presence  of  cyanides.      Borate  is  detected  by  the 
turmeric  reaction  and  fluoride  by  the  etcding  test. 
The  filtrate  may  contain  zinc  thiocyanate,  chloride, 
bromide,    iodide,    sulphate,    thiosulphate,   and   sul- 
phite.   Portions  of  the  filtrate  are  tested  with  the 
usual   reagents   for   thiocyanate,    iodide,    bromide, 
sulphate,   and   sulphite.       Another  portion  of  the 
solution  is  then  treated  with  lead  nitrate,  boiled, 
and  filtered;  the  precipitate  gives  a  brown  colora- 
tion with  silver  nitrate  if  thiosulphate  is  present. 
The  filtrate   is   then  treated  with  nitric  acid  and 
silver  nitrate,  and   filtered;   chloride  and  bromide 
may  be  identified  in  the  precipitate,  and  chlorate  in 
the  filtrate.— W.  F.  S. 


chlorine,    bromine,   cyanogen,   and  mercuric    ions; 

<■   tl<  termination   of  .    E.   Votocek. 

Chem.-Zeit.,  191S,  52,  257—200,  271—272. 
Chlorides  in  a  solution  rendered  slightly  acid  with 
nitric  acid  may  be  titrated  with  standardised 
mercuric  nitrate  solution,  using  00G  grm.  of  sodium 
nitroprusside  as  indicator;  the  end-point  of  the 
titration  is  denoted  by  the  formation  of  a  white 
turbidity  of  mercuric  nitroprusside.  Sulphates, 
phosphates,  and  chlorates  do  not  interfere,  but 
the  solution  must  not  contain  sulphites  or  nitrites. 
The  results  obtained  are  accurate  and  the  method 
may  be  used  for  the  titration  of  very  small  quanti- 
ties of  chlorides.       Bromides,  but   not   iodides  or 


fluorides,  may  also  be  titrated  in  the  same  way  with 
mercuric  nitrate  solution,  and  mercury  salts  and 
mercury  in  organic  combination,  after  these  have 
been  converted  into  mercuric  sulphate,  can  be 
titrated  with  sodium  chloride  solution.  The 
sodium  nitroprusside  is  added  to  the  solution  of 
the  mercury  sulphate  and  the  sodium  chloride 
solution  is  run  in  until  the  turbid  solution  becomes 
clear.  Cyanides  may  also  be  titrated  with  mercuric 
chlcrride  solution.  Mercury  may  be  separated  from 
copper  by  means  of  sodium  nitroprusside.  A  solu- 
tion containing  cupric  and  mercuric  salts  is  treated 
with  an  excess  of  sodium  chloride  and  sodium 
nitroprusside  is  added;  the  copper  is  precipitated 
as  cupric  nitroprusside  whilst  the  mercury  com- 
pound remains  in  solution.  If  the  sodium  chloride 
is  added  in  the  form  of  a  standard  solution,  the 
mercury  may  be  determined  by  titration  after  the 
copper  compound  has  been  removed  bv  filtration. 

— W.  P.  S. 

Carbon;  Determination  of by  the  wet  method. 

W.  Stepp.  Biochem.  Zeits.,  1918,  87,  135—142. 
The  flask  in  which  decomposition  takes  place  is 
connected  with  a  condenser  to  hold  back  the  acid. 
Purification  of  the  sulphuric  acid  is  accomplished 
by  heating  the  strong  acid  first  with  potassium 
bichromate  and  afterwards  with  permanganate. 
It  is  difficult  to  obtain  the  potassium  bichro- 
mate, used  in  destroying  the  organic  matter,  free 
from  carbonate.  The  author  prefers  a  mixture 
of  chromic  and  sulphuric  acids.  Finally,  when 
oxidation  with  the  mixture  of  sulphuric  and 
chromic  acids  has  proceeded  for  four  hours,  the  • 
apparatus  is  allowed  to  cool  iu  a  current  of  air 
free  from  carbon  dioxide.  10  c.c.  of  5%  solution  of 
potassium  permanganate  is  added,  and  the  mixture 
is  heated  for  another  hour.  (See  also  J.  Chem. 
Soc,  Sept.,  1918.)— S.  B.  S. 

Carbonates   and    bicarbonates;    Determination   of 

.       Use    of    litmus  and    phenolphthalein  as 

indicators.  W.  Mestrezat.  Bull.  Soc.  Chim.,  1918, 
[iv.],  23,  250—254. 
Ix  I  he  titration  of  carbonates  in  cold  solutions, 
using  phenolphthalein  as  indicator,  a  satisfactory 
and  correct  end-point  is  obtained  when  the  whole 
of  the  carbonate  is  just  converted  into  bicarbonate, 
if  the  alkaline  liquid  is  diluted  so  as  not  to  contain 
more  than  007%  of  sodium  carbonate.  Similarly 
total  alkalinity  may  be  determined  by  titration 
of  the  cold  solution,  using  litmus  as  indicator,  if 
the  following  procedure  is  adopted.  The  standard 
acid  is  added  1 — 2  c.c.  at  a  time  until  a  change 
in  the  tint  of  the  indicator  is  just  noticeable:  then 
between  each  successive  addition  of  0-2 — 0-3  c.c. 
of  standard  acid  the  liquid  is  thoroughly  mixed 
and  divided  into  two  parts,  one  part  being  used 
as  a  control  and  the  standard  acid  added  to  the 
other.  The  end-point  is  attained  when  the  addi- 
tion of  acid  no  longer  causes  a  change  in  tint. 

— W.   G. 

Strontium;  Detection  of  in  the  presence  of 

barium,  by  means  of  calcium  sulphate.  T.  P. 
Raikow.  Z.  anal.  Chem.,  191S,  57,  104—170. 
The  solution  containing  strontium  and  barium 
is  shaken  for  15  sees,  with  an  excess  of  calcium 
sulphate  solution  and  then  filtered.  If  strontium 
is  present  a  turbidity  develops  in  the  filtrate:  with 
small  quantities  of  strontium  the  filtrate  may  have 
to  be  boiled  before  the  turbidity  is  observed.  In 
cases  where  only  very  small  quantities  of  strontium 
are  present  the  latter  may  be  precipitated  together 
with  the  barium  sulphate;  the  precipitate  should, 
therefore,  be  washed  several  times  with  boiling 
water  and  the  filtrate  thus  obtained  tested  with 
barium  chloride  solution  to  detect  the  presence  of 
strontium  sulphate  dissolved  out  by  the  hot  water. 

— W.  P.  S. 
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Hydrofluoric  acid;  i  se  of  ■ —  IB  analyst*.    N.  n. 
Furman.      .1.    Amer.    Ohem.    Soc.,     rjis.    40. 
006. 

I'.,  the  use  <>(  an  acid  fluoride  eolation,  copper  may 
be  quantitatively  separated  from  vanadium  either 
by  electro-deposition  or  by  the  action  of  hydrogen 
sulphide.  The  behaviour  of  vanadium  under  these 
circumstances  closely  resembles  thai  of  tin,  tung- 
sten, uranium,  and  titanium.  Acid  fluoride  solu- 
tions of  stannlCitin  give  none  of  the  characteristic 
reactions  of  Btannlc  tin  (Bee  page  113  0  and  "'is 
fad  may  be  utilised  In  the  analysis  of  tin  alloys. 
The    alloy    is    dissolved     in    hot    concentrated 

sulphuric    acid   and    the   cold    solution   poured    Into 

water  containing  hydrofluoric  acid.  Lead  sulphate 
la  precipitated  and  the  nitrate  contains  copper, 
antimony  (trivalent),  stannic  tin,  and  a  trace  "■ 
lead.  This  is  treated  with  hydrogen  sulphide 
when  copper,  antimony,  and  lead  arc  completely 
precipitated.  The  nitrate  containing  the  tin  is 
evaporated  in  a  platinum  dish  until  the  hydrofluoric 
add  Is  removed  and  the  sulphuric  acid  has  begun 

to  fume.  The  sulphuric  acid  solution  is  then  poured 
into  a  large  volume  of  water,  the  stannic  hydroxide 
salted  out,  tillered  off,  and  weighed  as  stannic 
oxide.  By  the  addition  of  boric  acid  to  an  acid 
lluoride  solution  of  stannic  tin,  the  ordinary 
chemical  reactions  of  the  metal  are  developed,  and 
from  such  a  solution  the  tin  may  he  quantitatively 
separated  either  by  the  action  of  hydrogen  sulphide 
or  by  electro-deposition.  Silica,  in  the  form  of 
sodium  silicate,  produecs  the  same  effect  as  boric 
arid.  The  change  in  the  behaviour  of  acid  fluoride 
Solutions  of  stannic  tin  on  the  add  it  ion  of  excess  of 
boric  acid  is  made  use  of  in  the  separation  of  the 
metals  of  the  tin  group.  A  further  effect  produced 
by  the  addition  of  boric  acid  is  that  the  acid  fluoride 
solutions  have  a  greatly  reduced  action  on  the  glass 
of  the  containing  vessels.  (See  also  J.  Chem.  Soc, 
Aug..  1918.)— H.  M.  D. 


Oopperj     Determination    of    by    potassium 

thiocyanate,  potassium  iodide,  ant!  thiosulphate. 
G.  Bruhns.    Chem.-Zeit.,  1918,  42,  301—302. 

The  neutral  or  slightly  sulphuric  acid  solution 
of  the  copper  salt  is  treated  with  potassium  iodide 
and  then  titrated  with  thiosulphate  solution  con- 
taining an  excess  of  potassium  thiocyanate,  using 
starch  solution  as  indicator,  or  the  copper  solution 
may  be  titrated  with  thiosulphate  solution  con- 
taining both  potassium  iodide  and  thiocyanate. 
The  use  of  the  latter  enables  a  smaller  quantity 
of  potassium  iodide  to  be  used,  since  the  cuprous 
iodide  formed  reacts  with  the  thiocyanate,  yielding 
cuprous  thiocyanate  and  potassium  iodide  which 
with  a  further  quantity  of  cupric  salt.    Lead 

does  not  Interfere  with  the  reaction,  hut  silver 
and  mercury  must  not  he  present.  The  influence 
of  ferric  salts,  if  present  in  small  quantity,  may 
be  prevented  by  the  addition  of  oxalic  acid:  ferrous 
salts  have  no  effect. — W.  1'.  S. 


Copper;  Titration  of with  potassium  cyanide. 

If.  P.   Applebv  and  K.   W.  Lane.     Analyst,  WHS, 
43,  268. 

I  .  the  usual  method  of  titrating  copper  with 
potassium  cyanide,  a  sharp  end-point  is  not 
Obtained  when  the  concentration  of  the  copper  is 
much  less  than  1  grm.  per  litre.  Smaller  quantities 
may  be  accurately  titrated  in  the  form  of  double 
carbonates  of  alkali  and  copper  in  presence  of  ex- 
of  sodium  carbonate.  The  copper  solution  is 
added  to  a  warm  solution  containing  about  70  grms. 
of  anhydrous  sodium  carbonate  and  50  grms.  of 
sodium  bicarbonate  per  600  e.e.  A  standard 
solution  of  copper  is  prepared  by  dissolving  about 


0-1  grin,  of  copper  in  dilute  acid,  and  adding  it 
slowly,  and  witli  constant  stirring,  to  ado  c.C.  Of 
the  solution  of  carbonate  and  bicarbonate.  This 
solution    is    used    for   standardising   the  cyanide 

solution,    as    in    the    ammonia    method.        The    end- 
point  of  the  reaction  is  shown  by  the  colour  of  the 
solution  changing  from  deep  blue,  through  bluish 
purple  to  grey.       (See  also   J.  Chem.   Soc,  Aug.. 
I918.>    C   A.    M. 


Mercury;  New  m<  iinni  of  estimating by  means 

of  zino   filings.      M.    Francois.     Couiptcs  rend., 
1918,  166,  950—962. 

I'm:  mercury  salt,  in  a  finely  divided  slate,  mixed 
with  0'5  grm.  of  potassium  iodide,  is  treated  with 
1  grm.  of  zinc  filings  and  10  C.C.  of  2  .V  sulphuric 
acid.  At  the  end  of  half-an-hour  a  furl  her  quantity 
of  zinc  and  acid  is  added,  and  this  is  repeated  at 
the  end  of  the  hour.  After  21  hours  the  liquid  is 
decanted  through  a  filter  and  the  residue  washed 
four  times  by  decantation  with  water.  To  it  is 
then  added,  in  portions  of  5  c.c.  each,  25  c.C.  of 
hydrochloric  acid,  diluted  with  its  own  volume  of 
water,  and  after  24  hours  this  is  decanted  and  25  c.c. 
of  fuming  hydrochloric  acid  is  added.  After  24 
hours  the  zinc  has  all  dissolved  and  the  mercury 
has  collected  into  one  large  globule,  which  is 
washed  by  decantation  with  water,  transferred  to 
a  capsule,  dried  first  with  filter  paper  and  finally 
over  sulphuric  acid  in  the  cold,  and  weighed.  The 
method  is  accurate  and  applicable  to  all  mercury 
salts,  whether  soluble  or  insoluble,  except  the  sul- 
phide. It  can  be  applied  to  cinnabar  if  this  is  first 
oxidised  by  10  c.c.  of  a  solution  of  bromine  (50  c.c) 
in  a  mixture  of  fuming  hydrobromic  acid  (50  c.c.) 
and  water  (50  c.c),  and  after  24  hours  diluted  with 
3D  c.c.  of  water,  and  the  free  bromine  removed  by 
the  addition  of  three  lots  of  zinc  filings  (1  grm. 
each)  at  intervals  of  half-an-hour,  prior  to  the 
ordinary  treatment  with  zinc  and  sulphuric  add. 

— W.  G. 


Nickel;  Determination  of- — •  with  a-benzildioxvme. 
R.  Strebinger.    Chem.-Zeit.,  191S,  42,  242—243. 

Precipitation  of  nickel  with  o-benzildioxime  and 
weighing  of  the  dried  precipitate  (Atack,  this  J., 
1913,  769)  gives  trustworthy  results  when  dealing 
with  small  quantities  of  the  metal.  If,  however. 
the  amount  of  the  latter  exceeds  0025  grm.,  the 
results  obtained  are  too  high;  a  larger  quantity  of 
the  reagent,  is  required,  and  owing  to  its  small 
solubility  a  portion  is  thrown  out  of  solution  and 
occluded  in  the  nickel  precipitate.  To  determine 
relatively  large  quantities  of  nickel,  the  slightly 
ammonlacal  solution  of  the  nickel  salt  is  treated 
with  a  small  excess  of  a  005%  alcoholic  a-benzil- 
dioxime  solution,  the  mixture  heated  on  a  w\ater- 
halh  for  10  rains.,  filtered  while  hot,  tin;  precipitate 
washed  with  hot  water,  and  ignited.  The  residue 
of  oxide  obtained  is  moistened  with  nitric  acid, 
again  ignited,  and  weighed. — W.  P.  S. 

Chromium:  Estimation  of in  presence  of  iron. 

K.  Schorlemmer.  Collegium.  1918,  145—149. 
Tin.  presence  of  iron  in  solutions  of  chromium 
salts  causes  error  in  the  ordinary  determination 
of  chromium  by  thiosulphate.  To  obviate  this,  the 
solutions  of  chromium  salts  are  oxidised  with 
hvdrogen  peroxide,  allowed  to  cool,  and  re-oxidised 
With  a  fresh  addition  of  peroxide.  The  ferric 
hydroxide  is  filtered  off.  dissolved  in  acid,  twice 
oxidised  with  peroxide,  again  filtered  off,  the 
lilt  rate  added  to  the  first  filtrate,  and  the  total 
chromium  determined  in  the  mixture  by  means  of 
thiosulphate.  If  much  iron  is  present,  the  treat- 
ment of  the  ferric  hydroxide  must  be  repeated  and 
the  lilt  rate  added   to   the  other  two.— P.  W. 
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Manganese;  Influence  of  impure  zinc  oxide  on  the 

determination    of  .       51.   Muller.       Ktahl  u. 

Eisen,  1917,  37,  2S7.  Rev.  M6t.,  191S,  15,  Extr., 
172. 
The  purity  of  the  zinc  oxide  used  may  appreciably 
affect  the  estimation  of  manganese.  The  following 
tests  are  necessary  to  reveal  the  impurities  con- 
tained. To  detect  heavy  metals,  lime  and  mag- 
nesia, 1 — 2  grms.  of  the  zinc  oxide  is  dissolved  in 
10—20  c.c.  of  dilute  acetic  acid  (sp.  gr.  1040).  The 
solution  should  be  quite  clear  and  should  still 
remain  clear  and  colourless  after  the  addition  of 
20  c.c.  of  dilute  ammonia.  It  should  not  change 
on  the  addition  of  ammonium  oxalate  or  sodium 
phosphate,  and  any  precipitate  formed  by  hydrogen 
sulphide  should  be  pure  white.    To  detect  nitrates 

1  grm.  is  dissolved  in  10  c.c.  of  dilute  acetic  acid. 

2  or  3  drops  of  an  indigo  solution  (1 :  1000)  and 
10  c.c.  of  concentrated  sulphuric  acid  are  added,  and 
the  solution  shaken  well.  The  blue  coloration  should 
not  be  changed.  Arsenic  is  detected  by  treating 
1  grm.  of  the  oxide  with  5  c.c.  of  stannous  chloride, 
the  mixture  being  well  agitated.  The  colour  should 
not  deepen  after  waiting  for  1  hour.  To  test  the 
indifference  of  the  oxide  to  potassium  permangan- 
ate, 30  c.c.  of  dilute  nitric  acid  is  concentrated  to 
5 — 10  c.c.  and  cooled.  A  paste  of  the  zinc  oxide 
made  with  cold  distilled  water  is  then  added  until 
a  small  excess  remains.  The  mixture  is  made  up 
to  300  c.c,  shaken,  and  filtered.  100  c.c.  of  the 
filtrate  is  heated  to  boiling  and  titrated  with  per- 
manganate.— P.  C.  Th. 

Arsenic;    Simple    process    for    the    determination 

of    small    quantities    of    in    dead    bodies. 

H.   FUhner.    Ber.  deuts.    Pharm.  Ges.,  191S,  28, 
221—229. 

The  organic  matter  is  destroyed  by  mixing  10  grms. 
of  the  material  with  5  grms.  of  potassium  perman- 
ganate and  10  c.c.  of  sulphuric  acid  (1 :  5),  and 
evaporating  to  dryness  on  the  water-bath.  Then 
25  c.c.  of  concentrated  sulphuric  acid  is  added,  and 
also  hydrogen  peroxide  solution,  until  the  mixture 
is  decolorised.  It  is  then  transferred  to  a  Kjeldahl 
flask,  30  c.c.  of  sulphuric  acid  is  added,  and  the 
liquid  is  heated  to  boiling  over  a  free  flame  and 
then  reduced  with  5  grms.  of  ferrous  sulphate. 
When  cold,  50  grms.  of  sodium  chloride  is  added, 
and  the  liquid  is  distilled  into  50  c.c.  of  1%  potas- 
sium iodide  solution  in  a  conical  flask,  the  mouth 
of  which  is  protected  by  a  tube  filled  with  glass 
beads  moistened  with  some  of  the  potassium  iodide 
solution.  After  distillation,  0'5  grm.  of  crystallised 
zinc  chloride  is  added  to  the  distillate  and  then 
10  grms.  of  zinc.  To  the  mouth  of  the  flask  a  long 
upright  tube  is  fitted,  packed  in  the  lower  part  with 
lead  acetate  paper  and  provided  at  the  upper  end 
with  a  long  strip  of  paper  which  has  been  immersed 
in  a  solution  of  mercuric  bromide  and  dried.  At 
the  end  of  an  hour,  the  strip  of  paper  is  taken  out, 
and  the  colour  produced  compared  with  a  series  of 
standard  strips  corresponding  to  from  0005  mgrm. 
to  0-5  mgrm.  of  As,Os. — J.  H.  J. 

Marsh's     apparatus     [for    detection    of    arsenic]. 

W.  Kirkby.    Pharm.  J.,  191S,  100,  2SG. 
In  using  Marsh's  apparatus  for  testing  for  arsenic 
risk  of  explosion  may  be  obviated  by  interposing  a 
tube  loosely  packed  with  cotton-wool  between  the 
bottle  and  the  hydrogen  jet. — C.  A.  M. 

Molybdenum;  Determination  of  .       O.  Binder. 

Chem.-Zeit.,  1918,  42,  255. 

In  order  to  convert  molybdenum  sulphide  com- 
pletely into  molybdic  acid,  so  that  the  latter  can 
be  weighed,  the  ignited  sulphide  should  be  treated 
with  a  few  drops  of  concentrated  nitric  acid,  then 
dissolved  in   ammonia,  re-precipitated  with   nitric 


acid,  evaporated,  and  ignited.  The  pure  white 
molybdic  acid  thus  obtained  is  weighed,  dissolved  in 
ammonia,  and  any  small  quantity  of  insoluble 
matter  separated  and  deducted  from  the  weight. 

— W.   P.    S. 

Plant    ashes;    Factors    affecting    the    composition 

of with  special  reference  to  tobacco.    O.  D. 

Roberts.    Analyst,  191S,  43,  254—259. 

Ash  obtained  by  the  usual  methods  of  determining 
the  mineral  matter  in  plants  is,  as  a  rule,  deficient 
in  carbon  dioxide,  and  to  obtain  comparable  results 
it  is  necessary  to  determine  carbon  dioxide  in  the 
ash  and  to  calculate  the  results  upon  an  ash  free 
from  that  constituent  and  from  unburnt  carbon. 
Part  of  the  inorganic  chlorine  in  tobacco  is  lost 
during  the  ignition,  whilst  the  amount  of  sulphate 
left  in  the  ash  is  in  excess  of  that  originally 
present  as  sulphate  in  the  plant.  Hence  it  is  in- 
accurate to  assume  that  the  amounts  of  sulphate 
and  chlorine  in  the  ash  represent  the  total  quantity 
of  sulphur  and  chlorine  present  in  the  plant.  To 
determine  the  inorganic  salts  the  plant  should  be 
extracted  with  water  or  dilute  acids  and  the 
salts  determined  in  the  extracts,  whilst  organic 
chlorine,  sulphur,  and  phosphorus  may  be  obtained 
by  the  difference  between  the  results  for  the  total 
and  the  inorganic  constituents. — C.  A.  M. 

Gas  analysis  with  very  small  quantities.  L.  Ham- 
burger and  W.  Koopman.  Z.  anal.  Chein.,  1918, 
57,  121—135. 
An  apparatus  is  described  by  means  of  which  very 
small  quantities  of  gaseous  mixtures  may  be 
analysed,  and  in  which,  during  the  analysis,  the  gas 
comes  in  contact  only  with  glass,  platinum,  and 
mercury.  The  gas  is  freed  from  moisture  and 
carbon  dioxide  by  cooling  with  a  mixture  of  solid 
carbon  dioxide  and  alcohol  and  with  liquid  air 
respectively,  then  burnt  by  means  of  a  platinum 
spiral,  after  addition  of  oxygen  or  of  hydrogen  if 
necessary ;  excess  of  unburnt  oxygen  is  determined 
by  adding  hydrogen  and  again  burning,  the  use  of 
an  iron  spiral  having  proved  unsatisfactory.  A 
capillary  tube  is  used  for  the  combustion,  as  if  this 
Be  effected  at  a  low  pressure  combination  of  nitrogen 
and  oxygen  and  of  oxygen  and  mercury  vapour  may 
occur  and  lead  to  incorrect  results.  The  use  of 
automatic  pumps  of  the  Sprengel  type  for  trans- 
ferring the  gas  from  one  part  of  the  apparatus  to 
another  is  also  inadmissible,  as  gas  occluded  by  the 
mercury  is  liberated  when  the  pressure  falls  very 
low  and  may  pass  into  the  measuring  tube.  The 
use  of  Topler  pumps  overcomes  this  difficulty. 
Results  obtained  with  quantities  of  gas  of  the  order 
of  30  cb.mm.  are  given.  In  the  case  of  a  mixture 
of  H  26-7,  CO  22-7.  CHd  22-9,  and  N„  27-8%,  the 
values  found  were  H„  26-4,  CO  21-1,  CHA  212.  and 
N,  28-3%. 

Determination     of    unsaturated    hydrocarbons     in 
gasoline.    Dean  and  Hill.    See  Ha. 

Differentiation  of  soda  and  sulphite  pulps.    Klemm. 
See  V. 

Gasomctric      determination      of      nitrates.       Hill. 
See  VII. 

Analysis  of  spent  oxide.    Hottenroth  and  others. 
See  VII. 

Detection    of  iodides     in    presence     of    cyanides. 
Curtman  and  Kaufman.     See  VII. 

Reaction     between     the     alkali     phosphates      and 
magnesium  chloride.    Balareff.     See  VII. 

Rapid  determination  of  carbon  in  steel.    Jackson. 
See  X. 
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Determination  of  sulphur  in  iron  atifl  ulecl.     Pinal. 
Sm  -\. 

a,  »'  thermo-eleotrio  effect  [in  metals].    Benedicks. 

S(  8  X. 

Approximate  determination  of  the  minerals  In  Lore] 
concentrates.    Thomas  and  Apgar.    See  X. 

Identification  of  molybdenite.    Fuchs.    See  X. 

Determination  of  oil  in  seeds.      Gray.      See  XI I. 

Analysts  of  sulphonated  oils.    Schultz.    See  XII. 

Acidity  of  chrome  tanning  liquors.      Thomas  and 
Baldwin.    See  xv. 

Determination  of  lime  and  phosphoric  acid  in  peat 
soils.  Comparison  of  JbnkSping  with  Bremen 
method.    Boot  and  Clapp.    See XVI. 

A  modification  of  tin-  Seliwanoff  reaction  [for  the 
dilution  of  ketoses  ami  sucrose.]  Weehulzen. 
See  XVII. 

Additive  factors  for  the  calculation  of  fat  in  milk 
from  the  specific  gravity  and  total  solids.  Harris. 
Set  xixa. 

Conditions  affecting  accuracy  in  the  Gerber  test 
[for  milk].     Day  and  Grimes.    Sec  XIXa. 

Determination  of  shell  in  cocoa  and  cocoa  products. 
Baker  and  Ilulton.     See  XIXa. 

Determination  of  albuminoid  ammonia  in  liquids 
containing  gas  liquor.    Stephenson.    See  XIXu. 

Determining  morphine  in  opium.     Hill.     See  XX. 

Effect  of  codeine  in  hindering  precipitation  of  mor- 
phine by  ammonia  from  a  solution  of  its  lime 
compound.    Annett  and  Singh,    iS'ee  XX. 

Colorinictric  determination  of  brueine  in   presence 
of  strychnine.     Wober.     See  XX. 

Nucleic    acid     and     its     analytical     examination. 
Chapman.    See  XX. 

Acetyl  salicylic  esters.    Astruc.   See  XX. 

Uicrochemical      tests      for     choline.  Schoorl. 

See  XX. 

Catalytic  reduction  of  organic  halogen  compounds. 
Rosenmund  and  Zetzsche.     Sec  XX. 


Patents. 

Thermo-elements    havin;/    copper    Sulphide    as    the 
positive  constituent;  Process  for  the  manufacture 

of .     .1.  Marschall,  Dresden,  Germany.    Eng. 

Pat.  103,671,  Jan.   25,  1917.     (Appl.    No.  1277   of 
1917.)    Under  Int.  Conv.,  Dec.  9,  1915. 

A  small  proportion  (1 — 3%)  of  sulphur  is  added  to 
the  copper  sulphide,  before  casting,  to  increase  the 
mechanical  strength  and  reduce  the  specific  resist- 
ance without  appreciably  affecting  the  E.M.F.  of 
the  material.  The  contact  points  of  the  casting  are 
surrounded  by  a  layer  of  electro-deposited  metal 
which  serves  as  a  support  for  the  attachment  of 
other  metallic  parts  of  the  element.— W.  E.  F.  P. 

Oas;  Apparatus  for  analysing  .    Aktiebolagot 

Ingeniorsfirmn  F.  Egnell,  Stockholm.     Eng.  Pats. 

(a)  103,812,  Sept.  27,  1916,  and  (b)  104,100,  Sept.  28, 

IOL6.       (Appl.   Nos.   18,748   and   13,800   of    191B.) 

Under  Int.  Conv.,  Jan.  29  and  Feb.  12,  191G. 

(a)  In  an  apparatus  applicable  for  analysing  flue 

gases,  the  gas  Is  drawn  through  a  liquid  seal  into  a 

measuring  vessel  by  the  withdrawal  of  liquid  from 

the  latter,  and  Is  forced  out  through  another  liquid 


seal  as  tne  liquid  again  rises,  to  a  pipe  bavins  two 
branches,  one  of  which  dips  into  an  absorption 
receptacle  containing  caustic  potash  (or  absorbing 
carbon  dioxide,  and  the  other  passes  to  a  receptacle 
containing  pyrophoric  iron  for  absorbing  oxygen. 

The  outlet  pipes  I'r these  two  receptacles  are' com- 
bined and  discharge  Into  another  measuring  vessel. 

When  a  valve  on  the  pipe  leading  to  the  absorbing 

receptacle  for  oxygen  is  closed,  the  gas  passes  only 
through  the  caustic  potash  to  the  second  measuring 
vessel,  so  ih.it  the  volume  of  carbon  dioxide  is 
Obtained.  When  the  valve  is  opened  the  caustic 
potash  acts  as  a  liquid  seal,  and  the  gas  passes 
only  through  the  oxygen-absorbing  receptacle  to  the 
second  measuring  vessel  thus  indicating  the  volume 
of  oxygen.  In  a  modification,  the  outlet  pipes  from 
the  two  absorbing  receptacles  are  not.  connected  to 
the  second  measuring  vessel,  but  an  auxiliary  recep- 
tacle is  provided  communicating  with  the  receptacle 
containing  caustic  potash  Into  which  the  liquid  is 
forced,  and  the  increase  of  pressure  is  measured  to 
give  an  indication  of  the  volume  of  gas  absorbed. 
The  first  measuring  vessel  may  also  be  divided  Into 
two  similar  vessels,  from  which  the  gas  is  passed  to 
the  two  absorbing  vessels  respectively.  In  another 
modification,  the  control  valve  is  provided  on  the 
pipe  leading  from  the  oxygen-absorbing  vessel  and 
controls  the  passage  of  gas  from  this  receptacle  to 
l  he  measuring  vessel,  or  to  the  absorbing  vessel  for 
carbon  dioxide.  Several  other  combinations  of  two 
or  more  absorbing  receptacles  are  also  described. 
(a)  In  apparatus  of  the  type  described  in  (a)  in 
which  the  gas  lias  to  be  chemically  or  physically 
treated  before  analysis,  a  constriction  is  provided 
in  the  gas  inlet  piping,  or  in  the  discharge  pipe  of 
the  medium  which  causes  the  flow  of  gas  into  the 
first  measuring  vessel,  so  as  to  retard  the  flow  of 
gas.— W.   F.  F. 

Gas  calorimeter.  J.  F.  Simmauce,  London.  Eng. 
Pat.  115,915,  May  31,  1917.  (Appl.  No.  7813  of 
1917.) 

In  a  recording,  constant  flow  gas  calorimeter,  the 
container  through  which  the  gas  passes  on  its  way 
to  the  burner  is  so  constructed  and  adjusted  that 
the  gas  issues  from  the  burner  orifice  at  a  standard 
volume  per  unit  time,  irrespective  of  changes  due  to 
variations  in  temperature,  pressure,  and  specific 
gravity.  The  gas  on  its  way  to  the  calorimeter  may 
be  by-passed  through  a  wet  meter,  and  the  record- 
ing pen  adjusted  to  correspond  with  the  calorific 
value  determined  in  the  usual  manner,  the  gauge- 
glass  of  the  meter  being  connected,  through  a  tap, 
with  a  water  reservoir  adapted  to  be  raised  or 
lowered,  to  facilitate  adjustment  of  the  water  level. 
To  ensure  regularity  of  flow  and  constant  pressure 
of  water  at  the  entrance  to  the  calorimeter,  the 
water  supplied  at  constant  head  is  consecutively 
exposed  (o  the  atmosphere  in  three  or  more  vessels 
at  successively  lower  levels,  each  forming  a  con- 
slant  head,  and  the  last  being  within  the  calori- 
meter. Provision  is  also  made  for  saturating  with 
aqueous  vapour  the  air  supplied  for  combustion, 
and  for  cutting  off  the  gas  supply  automatically  in 
the  event  of  the  flow  of  water  being  interrupted. 

— W.  E.  F.  P. 

Distillation  ;  \  Laboratory]  apparatus  for  fractional 

.     S.  E.  Bowrey,  London.    Eng.  Pat.  115,501, 

May  15,  1917.  (Appl.  No.  G939  of  1917.) 
In  an  apparatus  for  fractional  distillation  the 
supply  of  gas  for  heating  Is  controlled  by  a  thermo- 
regulator  of  known  type  containing  mercury, 
actuated  directly  by  the  pressure  of  the  vapour  in 
the  distillation  column.  The  mercury  tube  of  the 
regulator  is  sealed  through  the  wall  of  the  column 
and  bent  upwards  inside,  below  the  level  of  the  side 
tube  leading  to  the  condenser.  To  ensure  a  suffi- 
cient pressure  of  vapour  to  actuate  the  regulator 
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properly,  the  passage  of  vapour  up  the  column  may 
be  obstructed  by  a  constriction  above  the  level  of 
the  regulator  tube  but  below  that  of  the  condenser 
tube ;  the  portions  of  the  column  above  and  below 
the  constriction  may  be  connected  externally  by  a 
reflux  tube  Of  suitable  length,  to  allow  any  liquid 
condensed  above  the  constriction  to  flow  back  into 
the  lower  part  of  the  column.— J.  H.  L.  . 

Densimetric  methods   and  appliances.      A.   F.    C. 

Pollard,    Ardrossan.    Eng.    Pat.    115,0' .2.     (Appl. 

Nos.  0480,  May  7,  and  1S,174,  Dec.  7.  1917.) 
In  order  to  indicate  or  record  the  density  or 
temperature  of  a  flowing  liquid  or  to  separate  a 
flowing  liquid  into  fractions  of  varying  densities, 
the  liquid  is  caused  to  flow  through  a  movable 
system  supported  by  hydraulic  means  on  a  fixed 
axis  of  rotation  in  such  a  manner  that  the  supply 
and  discharge  of  the  liquid  have  no  turning  effect 
on  the  movable  system,  but  the  latter  assumes  a 
definite  angular  position  of  stable  equilibrium  which 
varies  with  and  corresponds  to  the  density  and/or 
temperature  of  the  liquid.  A  liquid  of  standard 
density  of  the  same  kind  as,  or  having  a  coefficient 
of  expansion  approximately  the  same  as,  that  of  the 
other  liquid,  is  caused  to  flow  through  the  system 
in  a  similar  manner  in  order  to  eliminate  the  effect 
of  temperature  on  the  density.  The  apparatus  may 
be  used  in  conjunction  with  a  spirit  still,  and  the 
effect  of  the  varying  density  of  the  distillate  on  the 
angular  position  of  the  movable  system  may  be 
utilised  to  collect  fractions  of  different  densities  in 
separate  receivers.  Various  forms  of  the  apparatus 
are  described  and  illustrated  in  detail. 


Patent  List. 


The  dates  given  in  this  list  are,  in  the  case  of  Applications  for 
Patents,  those  of  application,  and  in  the  case  of  Complete  Speci- 
fications accepted,  those  of  the  Official  Journals  in  which  the 
acceptance  is  announced.  Complete  Specifications  thua  advertised 
as  accepted  are  open  to  inspection  at  the  Patent  Office  immediately, 
and  to  opposition  within  two  months  of  the  date  given. 


I.— GENERAL;    PLANT;    MACHINERY. 
Applications. 
Barron  and  Barron.      Impact  grinders.      11,059. 

July  5.  „,     , 

British  Dyes,  Ltd.,  Turner,  and  West.  Tanks 
for  transporting  hydrochloric  acid  or  other  corro- 
sive liquids.     11,781.     July  18. 

Eraser.  Machines  for  disintegrating  and_  screen- 
ing pulverulent  material.    11,730.    July   17. 

Hall.    Grinding   machinery.    11,970.    July   2-°,. 

Hayhurst.    Drying  machines.    11,797.    July  IS. 

Hill  and  Tuckett.      Grinding  apparatus.      12,009. 

Ju'y  2s-  .    T^    t, 

Levinstein,  Oxley,  and  Levinstein,  Ltd.  Process 
for  carrying  out  catalytic  reactions.  12,02*. 
July  23. 

Lynde.    Digesters.    12,034.    July  24. 

Mansfield.    Filters    for  liquids.    11,155.    July  8. 

Morison.    Condensing-plant.     11,242.     July  9. 

Preisig  and  Stciger.  Drying  finely-divided 
material.    10,998.    July  4. 

Stuart.  Reclaiming  material.  11,402.  July  12. 
(U.S.,  Nov.  13,  1917.) 

Sturgeon.  Centrifugal  separators.  11, SIS. 
July  19. 

Techno-Chemical  Laboratories,  Ltd.,  and  Test- 
rup.  Conducting  high  temperature  reactions. 
10,930.    July  3. 

Topham.    Furnaces.     11.911.    July  20. 

Ward  and  Ward.  Centrifugal  separators.  11,392. 
July  11. 

Complete  Specifications  Accepted. 

18,409  (1910).  Trottier.  Apparatus  for  sorting  or 
separating  solid  substances.    .(117,274.)    July  24. 


5004  (1917).    Hamilton   (Allan).     See  II. 

52(53  (1917).  Carr.  Method  of  drying  liquid 
materials.     (117,469.)    July   31. 

7407  (1917).  Clifford,  and  Jones  and  Attwood. 
Separation  and  settlement  of  solids  and  semi-solids 
from  chemical  and  like  manufacturing  liquids. 
(117,472.)     July  31. 

7589  (1917).  Miller  and  Lloyd.  Grinding  or 
crushing  machines.     (117,281.)    July  24. 

7941  (1917).  Roy,  and  Morson  and  Son.  Method 
and  means  for  bringing  about  chemical  reactions 
between  gase;3  and/or  vapours  by  means  of 
catalysts.     (117,103.)    July  17. 

94G6  (1917).    Barbet  et  Fils  et  Cie.     See  XVIII. 

10,114  (1917).  Ges.  f.  Linde's  Eismaschinen  A.-G. 
See  VII. 

11,059  (1917).  British  Dyes,  Ltd.,  Turner,  and 
Crosland.  Grinding  mills,  disintegrators,  mixers, 
etc.     (110,95S.)    Julv  10. 

12,072  (1917).     Fritzweiler  and  others.     See  X. 

12,475  (1917).  Wood.  Centrifugal  apparatus  for 
extracting  dust  from  air  or  gases.  (117,173.) 
July  17. 

12,592  (1917).  Brand.  Furnace  rakes  for 
mechanical  roasting-furnaces  and  the  like. 
(110.974.)     July   10. 

16,592  (1917).  Beujamin.  Continuous  tunnel 
kilns.     (117.3S3.)    July  24. 

16.970  (1917).  Leitch.  Apparatus  for  solidifying 
or  concentrating  liquid  or  semi-liquid  materials  on 
a  revolving  cylinder.     (L17,560.)    July  31. 

1S,233  (1917).  Wurth.  Charging  shaft-furnaces. 
(117,024.)    July  10. 

1734  and  4993  (191S).  Simon-Carves,  Ltd.,  and 
Hunter.  Settling-tanks  for  clarifying  liquids. 
(117,576  and  117.5S0.)    July  31. 

33S5  (1918).  Stokes.  Incinerating-furnaces. 
(117,417.)    July  24. 

II.— FUEL;       GAS;       MINERAL      OILS       AND 

WAXES;  DESTRUCTIVE  DISTILLATION; 

HEATING;  LIGHTING. 

Applications. 

American  Linseed  Co.  Artificial  fuel  and  methods 
of  making  same.  11,741.  July  17.  (U.S.,  July  17, 
1917.) 

American  Linseed  Co.  Apparatus  for  producing 
artificial  fuel,  etc.,  from  plastic  or  viscous  material. 
11.742.     July  17.     (U.S.,   July  17,  1917.) 

Campion.    Gas-producers.    11,909.    July  23. 

Coke  Oven  Construction  Co.,  Colquhoun,  and 
Marr.    Coke  ovens,  etc.    11,250  and  11,257.    July  9. 

Davies.  Distillation,  gasification,  etc.,  of  car- 
bonaceous material.    10,895.    July  3. 

Davies.  Carbonisation  of  wood,  etc.  11,898. 
July  20. 

Davies.  Carbonisation  of  carbonaceous  materials. 
11,602.    July  16. 

Dempster  and  Sons,  and  Toogood.  Distillation 
of  coal.    11,010.    July  16. 

Flood  and  Flood.  Quenching  coke.  10,914. 
July  3. 

Holt.  Manufacturing  gas  from  coal,  etc.  10,9(2. 
July  4. 

James.    Burning-fuel.    11,012.    July  4. 

Johnson  (Houghton  and  Co.).  Manufacture  of 
cutting  oils.    11,581.    July  15. 

Lamplough.  Converting  heavier  hydrocarbons 
into  lighter  hydrocarbons.    11, SOS.    July  18. 

Leadbeater.  Treating  peat  to  render  it  more 
adaptable  as  fuel.    10.S23.    July  2. 

Lloyd.  Preparation  of  fuel  oil  from  dehydrated 
tar.    12,102.    July  25. 

McCaffery.  Generating  gaseous  fuel  for  heating 
or  firing  furnaces.    11,989.    July  23. 

Macrae  and  Topp.  Manufacture  of  fuel  from 
peat,  lignite,  etc.    12,040  and  12,041.    July  24. 

Milbourne.     Gas  purifiers.    11,453.    July   12. 
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Mitchell.  Furnaces  for  treating  brlquetted  fuel. 
U>,gl&    July  2. 

Oddy  and  Smith.  Distillation  of  coal,  shale, 
peat,  wood,  etc.    11,356.    July  11. 

Oddy  and  Smith.  Purifying  or  refining  hydro- 
carbons.    11,857.    July  n. 

Oddy  and  Smith.  Light  hydrocarbons  for  motor 
and   lighting  purposes.     11,358.     July   11. 

Or»5.  Purification  of  coal  gas  and  manufacture 
of  iron  sails  used  in  same.     11,077.     July  lti. 

Parkes  and  Pearson.     11,397.     Set'  NX. 

Pease.  Heat  treatment  of  coal  to  obtain  oils, 
gas.   ammonia,  etc.     12,207.     July  86, 

Bew.     Manufacture  of  gas.    11,318.    July  10. 

Splicer  (Wells  and  Wabbah  ( las-producing  and 
gas-purifying  devices.    11.309.    July  10. 

Wade  (Pittsburgh  Testing  Laboratory).  Process 
of  regenerating  lubricants.  11,402  and  11,407. 
July  11. 

Wallace.  Utilisation  of  oil,  etc.,  shales.  12,250. 
July  27. 

West  and  Wild.  Retorts  for  destructive  dis- 
tillation of  coal,  etc.    11.73S.    July  17. 

Wolstencrofl .  rtilisation  of  waste  material  for 
artificial  fuel.    10.953.    July  4. 

Complete  Specifications  Accepted. 

8178(1916).  Oassal,  Cassal,  and  Gerraus.  Treat- 
ment of  liquid  hydrocarbon.     (117,087.)    July  17. 

6004  (1917).  Hamilton  (Allan).  Continuous  frac- 
tionation and  dephlegmation  of  petroleum  or  other 
hydrocarbon  distillates  or  mixtures  of  volatile 
liquids.     (117.277.)    July  24. 

9486  and  94S7  (1917).  Jackson  (Seaman  Waste 
Wood  Chemical  Co.).  Distillation  of  wood,  etc. 
1 110.939  and  110,940.)    July  10. 

10,224  and  12,043  (1917).  Helps.  Manufacture 
and  treatment  of  coal  or  like  gas.  (117,308.) 
July  24. 

15,654  (1917).  Forward.  Production  of  motor 
lu.l  oil  by  distilling  petroleum.     (117,372.)    July  24. 

17.ua  (1917).     Hemingway.     .See  VII. 

III.— TAR  AND  TAR  PRODUCTS. 

Applications. 

Ambler,  Glbbs,  and  Selden  Co.  Production  of 
sulphonlc  acids.    11,190.    July  8. 

Cooper.  Preparation  of  /3-naphthol.  11,890. 
July  20. 

Gibbs,  Lewis,  and  Selden  Co.  Purification  of 
anthraquinone.    11,072.    July  5. 

Lewis.  Production  of  monochlorbenzol.  11,700. 
July  17. 

Lloyd.    12,102.     See  II. 

Lord.  Obtaining  products  from  blast-furnace 
pit.h.     U.746  :ind  12,193.    July  17  and  20. 

Valentine.  Apparatus  for  dehydration  and  frac- 
tional distillation  of  coal  tar,  etc.    11,103.    July  8. 

Complete  Specifications  Accepted. 

4430  (1917).  Cooper  and  Edwards.  Production  of 
high-boiling  phenols.     (110,905.)    July  10. 

:.ii04  (1917).     Hamilton  (Allan).     See  II. 

9101  (1917).  Imray  (Soc.  Chein.  Indflstry  in 
Basle).  Manufacture  of  derivatives  of  p-amino- 
phenol.     (110,920.)    July  10. 

16,663  (1917).     Ellis  and  others.     See  XIII. 

IV.— COLOURING    MATTERS  AND  DYES. 
Applications. 

Brotherton  and  Co.,  Ehrhardt,  and  Kay.  Manu- 
facture of  black  sulphur  colours.     11,215.    July  9. 

llolliday  and  Co.,  and  Law.  Chlorination  of 
purpurin,  etc.    10.7S7.    July  2. 

Holllday  and  Co.,  and  Law.  Chlorination  of 
alizarin  and  its  derivatives.    10,788.    July  2. 

Imray  (Soc.  Chem.  Industry  in  Basle).  Ortho- 
oxy-azo  dyestuffs,  chromium  compounds,  and  pro- 
cess of  dyeing  therewith.    11,458.     July  12. 


Marks  (Sunbeam  Chemical  Co.).  Universal  dyes 
and  method   of  producing  same.     11,078.    July  5. 

Soc.  L'Air  Liqulde.  Manufacture  of  a  blue  sul- 
phurised dye.  11.949.  July  22.  (Fr.,  July  31, 
1917.) 

Complete  Specifications  Accepted. 

200  (1917).  Oman.  Preparation  of  aso  colouring 
matters  from  lignonsulphonic  acid  or  its  salts. 
(103,480.)    July  .11. 

4S50  (1917).  Malcohnson  and  Fitzgerald.  Manu- 
facture of  dyestuffs  and  process  of  dyeing  there- 
with.    (117,095.)    July  17. 

V.— FIBRES;  TEXTILES;  CELLULOSE;  PAPER. 

Applications. 

Auchinachie.  Treatment  of  cardboard  to  render 
it  impermeable.     12,052.     July  24. 

Bacon  and  Sindall.  Treatment  of  straw, 
bracken,  etc.,  to  manufacture  paper  pulp.  11,945. 
July  22. 

Barr.    10.S02.     See  XIII. 

Bindley  and  Dulcken.    11,759.    See  XIII. 

Dreyfus.  Manufacture  of  cellulose  derivatives. 
U,872  and  11,873.    July  20. 

Dreyfus.  Manufacture  of  dopes,  solutions,  or 
preparations  having  a  basis  of  cellulose  acetate. 
12,085.     July  24. 

Duuville  and  Co.,  and  Gilmour.  Production  of 
solvents  for  cellulose  acetates  and  nitrates,  includ- 
ing celluloid,  and  their  use  in  the  production  of 
varnishes,  lacquers,  and  dopes.    10,949.    July  4. 

Flatters.  Rendering  fabrics  gas-  and  water- 
proof.   11,007.    July  10. 

Flatters.  Process  for  doping  and  fireproofing 
fabrics.    11,008.     July  10. 

Higgins.  Manufacture  of  paper  from  seaweed. 
11,501.    July  15. 

Johnston  and  Sutherland.  Degumming  and 
cleansing  or  bleaching  lea  f  and  stalk  fibres.  11,500. 
July  13. 

Lancaster.  Treating  paper  or  cloth  articles  with 
paraffin  waxes,  etc.    11,707.     July  IS. 

McEwen.  Treatment  .  of  flax,  etc.  12,113. 
July  25. 

Milne.    Paper-making  machines.    10,985.    July  4. 

Partington  and  Roberts.  Pulp  for  making  paper, 
etc.    11.2S2.     Julv  10. 

Peachey.    11,207.    See  XIII. 

Schweizerische  Versuchsanstalt  fur  Textilindus- 
trie.  Testing  textile,  etc.,  materials.  11,303. 
July  10.     (Switz.,   Mar.  13.) 

Soc.  Nauton  Freres  et  de  Marsac,  and  Tesse. 
11,007.     See  XIII. 

Complete  Specifications  Accepted. 

200  (1917).     Oman.     See  IV. 

7509  (1917).  Davies.  Fourdrinier  paper 
machines.     (107,579.)    July  31. 

805  (1918).     Schmid.    See  XII. 

3235  (1918).  Rafsky.  Coated  paper.  (117,414.) 
July  24. 

5958  (1918.)  Galloway  and  Stratton.  Apparatus 
for  colouring  paper.     (117,428.)    July  24. 

VI.— BLEACHING;   DYEING;  PRINTING; 
FINISHING. 

Applications. 

Ainsworth  and  Mather.  Winding  and  dyeing 
machines.    11,427.    July  12. 

Clavel.  Dyeing,  bleaching,  etc.,  cops.  11,005. 
July  10.    (Ger.,  July  20,  1917.) 

Imrav  (Soc.  Chem.  Ihd.  in  Basle).  11,458.  See 
IV. 

Complete  Specifications  Accepted. 

4850  (1917).     Malcolmson  and  Fitzgerald.     See  IV. 

500  (1918).    Glaister  and   Hoyle.    Dyeing  textile 

fabrics,  and  apparatus  therefor.    (117,039.)   July  10. 
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VII— ACIDS;  ALKALIS;  SALTS;  NON- 
METALLIC  ELEMENTS. 

Applications. 

Bousneld,  and  Nobel's  Explosives  Co.  Manufac- 
ture of  liquid  nitrogen  peroxide  and  nitric  acid. 
10,869.    July  2. 

Bracq.  Pyrites  furnaces.  11,020.  July  4.  (Fr., 
Feb.  22,  1917.) 

British  Dyes,  Ltd.,  Turner,  and  West.  11,781. 
See  I. 

British  Thomson-Houston  Co.  (General  Electric 
Co.).    12,195.    See  X. 

Dutt  and  Dutt.  Manufacture  of  sulphur, 
alkaline  earth  carbonates,  and  alumina.  11,293. 
July  10. 

Fitzgerald.  Preparation  and  use  of  dense  poison- 
ous gases  other  than  chlorine  for  military  purposes. 
11,570.    July   15. 

Jephcott.    11,637.     See  XX. 

Norsk  Hydro-Elektrisk  Kvaelstofaktieselskab. 
Production  of  ammonia  from  cyanamide.  12,000. 
Julv  23.     (Norway,  Oct.  4,  1917.) 

Norsk  Hydro-Elektrisk  Kvaelstofaktieselskab. 
Production  of  alumina'  compounds  from  clay, 
argillite,  etc.  12,001.  July  23.  (Norway,  Sep.  25, 
1917.) 

Norton    Co.       Purifying     aluminous     materials. 

11.378.  July  11.     (U.S.,  Aug.  18,   1917.) 

Norton     Co.      Producing     crystalline     alumina. 

11.379.  Julv  11.     (U.S.,  Aug.  IS,  1917.) 
Norton  Co.    11,380.     See  VIII. 

Or<5.    11,677.     See  II. 

Parkes  and  Pearson.  Fixation  of  nitrogen  of 
atmosphere.    11,192.    July  8. 

Patentaktiebolaget  Jungner.    11,369.    See  IX. 

Pease.    12,207.     See  II. 

Perrin.  Concentration  of  sulphuric  acid.  11,021. 
July  4.     (Fr.,  May  24,  1917.) 

Pratt  Engineering  and  Machine  Co.  Sulphur 
burning.    11,531.    July  13.     (U.S.,  July  14,  1917.) 

Purex,  Ltd.,  and  Wilson.    10,978.    See  XIII. 

Koge.  Recovery  of  acid  from  acid  sulphate. 
11,253.    July  9.  ^n 

Silberrad.  Manufacture  of  nitrates.  11,292. 
July  10. 

Techno-Chemical  Laboratories,  Ltd.,  and  Testrup. 
Production  of  cyauides.    10,931.    July  3. 

Welford.    12,232.     See  X. 

Complete  Specifications  Accepted. 

15,385  (1916).  Riedel.  Production  of  ammonium 
chloride  during  the  working  of  blast  furnaces. 
(102,146.)    July  24. 

10,114  (1917).  Ges.  f.  Linde's  Eismaschinen  A.-G. 
Separating  the  constituents  of  air  or  other  gaseous 
mixtures.     (109,789.)    July  24. 

10,202  (1917).     Annable.     See  X. 

12,179  (1917).  Andreucci.  Production  of 
nitrogen  from  the  air.     (117,333.)    July  24. 

1344  (1917).     Kimura.     See  XI. 

13,487  (1917).  Soc.  Industrielle  de  Produits 
Chimiques.  Manufacture  of  sodium  carbonate  and 
ammonium  sulphate  from  sodium  bisulphate. 
(109,814.)    July  24. 

17,165  (1917).  Hemingway.  Desulphurisation  of 
gases  and  other  fluids  containing  sulphuretted 
hydrogen.     (117,387.)    July  24. 

VIII.— GLASS ;  CERAMICS. 
Applications. 

Forster.  Feeding  or  controlling  feed  of  molten 
glass  from  glass  furnaces  or  tanks.    12,093.    July  25. 

Hill  and  Manbv.  Polishing  or  grinding  composi- 
tion.   11,802.    July  18. 

Norton  Co.    11,379.    See  VII. 

Norton  Co.  Aluminous  abrasive.  11,380. 
July  11.     (U.S.,  Dec.  26.  1917.) 

Roberts,  Thomas,  and  Williams.  Manufacture  of 
tiles,  bricks,  and  coarse  ware.    11,889.    July  20. 


Complete  Specifications  Accepted. 

10,257  (1917).  Bennett.  Kilns  for  firing  earthen- 
ware, tiles,  and  other  articles.     (117,147.)    July  17. 

15,735  (1917).  McCoy.  Apparatus  for  manufac- 
ture of  sheet  glass.     (117,194.)    July  17. 

16,592  (1917).    Benjamin.    See  I. 

2579  (191S).  Edwards,  Edwards,  and  Mollart. 
Glaze  used  in  manufacture  of  potterv  and  like 
articles.     (117,047.)    July  10. 

8003  (191S).  Kettel,  Gasch,  and  Dean.  Method 
for  platinising  earthenware,  pottery,  etc.  (117,432.) 
July  24. 

IX.— BUILDING   MATERIALS. 

Applications. 

Akernian.  Manufacture  of  Portland  cement. 
10,801.    July  2. 

Gastaldo  and  Mine.  Artificial  stone.  11,957. 
July  22. 

Hoare.  Production  of  building-material.  10,937. 
July  3. 

Otto.     Seasoning  wood.    11,904.    July  20. 

Patentaktiebolaget  Jungners  Kali-Cement. 
Simultaneous  manufacture  of  hydraulic  cement  and 
alkali.    11,369.    July  11.     (Sweden,  July  11,  1917.) 

Revello.    Cementing  substance.    10,878.    July  2. 

Roberts  and  others.    11,889.    See  VIII. 

Complete  Specifications  Accepted. 
10,690    (1917).     Stewart.    Concrete   and  the   like. 


(117,504.)    Julv  31. 

12,116  (1917).     Kiefer. 
(110,155.)    July  24. 


Bricks  or  building  blocks. 


X.— METALS;   METALLURGY,    INCLUDING 
ELECTRO-METALLURGY. 

Applications. 

Aktiebol.  Svenska  Kullagerfabriken.  Hardening 
process.    10,886.    July  2.     (Sweden,  June  18,  1917.) 

Asheroft.  Manufacture  of  magnesium  and  cal- 
cium metals  and  alloys.    10.S0S.    July  2. 

Ballantine  and  Sulman.  Production  of  ferro- 
alloys.   10,819.    July  2. 

Berglund.  Extraction  of  zinc  in  electric  fur- 
naces.   12,219.    July  26.     (Sweden,  Oct.  22,  1917.) 

British  Thomson-Houston  Co.  (General  Electric 
Co.).  Methods  of  producing  pure  elements.  12,195. 
July  26. 

Broadley.  Machines  for  separating  metals,  ores, 
minerals,  etc.,  by  settlement  and  flotation.  10.S28. 
July  2. 

Brown,  and  Simon-Carves,  Ltd.  Crucible  and 
melting-pot  furnaces.    10,893.    July  3. 

Brunskill.  Coating  duralumen  and  aluminium 
sheets,  wires,  etc.,  with  non-corrodible  layer  of 
copper  or  compound  of  copper  with  a  sodium 
aluminate  or  both.    10,820.    July  2. 

Bullen.    Concentration  of  ores.    11,140.    July  6. 

Cliff.  Puddling,  reheating,  and  like  metallurgi- 
cal furnaces.    11,553.    July  15. 

Elmore.  Extraction  of  lead  from  its  ores. 
11,126.    July  6. 

Evans.  Means  for  separating  magnetic  material. 
11,940.     July  22. 

Hadfield.  Manufacture  of  iron-silicon  alloys. 
10,924.    July  3. 

Hadfield.  Manufacture  of  low-carbon  ferro- 
manganese.    11,198.    July  8. 

Lalbin.  Obtaining  by  a  cold  process  a  galvanic 
deposit  of  aluminium.    11,115.    July  5. 

Lord.    11.745  and  12,193.     See  III. 

Marino.  Process  for  electroplating  metals,  par- 
ticularly for  coppering  iron  and  steel.  12,125. 
July  25. 

Moonev.  Treating  steel  for  aircraft.  11.148. 
July  8. 
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Moysey.  Prolongs  used  in  the  production  of  zinc 
oi  spelter.    11,678.    July  IT. 

O'Gorman  and  Thomas.  Indicating  the  condition 
nl'    steel,    i'U'.,    under    Ileal    treatment.      11,002    and 

ii. mw.    July  4. 
Pope  and  Thomas.    Indicating  the  condition  of 

■tee!  and  oilier  magnetlsable  metal  under  Ileal 
treatment.    11,104.    .inly  i. 

Bigg.  Desulphurlsatlon  of  zinc  sulphide  ores. 
U  388.     July   10.     (Australia.   Sep.  IS,   1917.) 

Rouvler.  Uniting  aluminium  oz  aluminium  alloy 
members  to  other  members,    11,210.    July  B. 

See.  Hi  rme  et  Bulre.  Treatment  of  iron  ore  and 
ferriferous  materials  in  a  pulverulent  condition. 
11,332.    .inly  io.    (Fr.,  July  10, 1917.) 

Siabilimonli  P.iak.  [ng.  1'nuehain.  Light  alloy 
for  parts  subjected  Io  high  temperatures.  11,940. 
July  22.      dial..  Mar.  'J. I 

stabiiimenti  lUak  lug.  A.  I'ouchain.  Manufac- 
ture of  aluminium  alloy.  11,947.  July  22.  (Ital., 
.Mar.    22.) 

Sumitomo  Qhukosho,  Ltd.  Magnet  steel.  10,834. 
July  2.     (Japan,  July  10,  19170 

Turner.  Granulating        and        disintegrating 

aluminium,  etc.    12,037.    July  24. 

Welt'ord.  Treatment  of  aluminium  compounds 
to  produce  aluminium,  metals,  salts,  etc.  12,232. 
July  27. 

OOMPLVEn   SPECIFICATIONS  ACCEPTED. 

15,385  (1916.)    Rledel.    Sea  VII. 

5298  (1917).  Herreshoff.  Recovery  of  values 
from  metalliferous  slags.     (117,470.)     July  31. 

M7.1  (1917).  Greaves  and  Etchells.  Manufacture 
Of  steel.      (117,286.)     July  24, 

:h;74  (1917).  Queneau.  Separation  of  metals  from 
tlieirores.     (110.943.)    July  10. 

9736  (1917).  Wust.  Method  of  improving  the 
Thomas  process.    (107,770.)    July  10. 

9756  (1917).  I.aneey.  Crucible  furnaces. 
(116,946.)     July   10. 

10,064  (1917).  Inman.  Gas-heated  and  similar 
furnaces  for  heat-treating  metals  and  the  like. 
(117.301.)     July  24. 

10.073  (1917).  Electrolytic  Zinc  Co.  Refining 
metallic  zinc-bearing  materials  bv  the  electrolytic 
process.     (108,312.)    July  24. 

10.202  (1917).  Amiable.  Separation  of  mag- 
nesium from  compounds  anil  mixtures  of  mag- 
nesium and  calcium  carbonates.     (117,483.)     July  31. 

10.990(1017).  Wardle.  Recovery  of  waste  metal. 
1117.321).     July  24. 

11.497  (1917).  Jones.  Apparatus  for  electrically 
distilling  ores.  etc.     (111,835.)     July  10. 

12,072  (1017).  Fritzweilor.  Stuer,  and  Chem. 
Fabr.  Rhenania.  Preparation  of  catalytic  sub- 
Stances  from  natural  ores  containing  hvd rated  iron 
oxide.     (109,056.)     July  10. 

13,300  (1917).  Altken.  Crucible  furnaces  for 
melting  metals.     (117,180.)    July  17. 

17,660  (1917).  Alldays  and  Onions  Pneumatic 
Engineering  Co.,  and  others.  Tilting  crucible  fur- 
naees.     (117.212.)     July   17. 

5152  (1918).  Gaunt,  Brookfleld,  and  Tylor  and 
Bona.  Tilting  crucible  furnaces.    (117,054.)  July  10. 

XL— ELECTRO-CHEMISTRY. 
Applications. 

B  Tglund.     12,219.    fifes  X. 

Hamblet.    12,230.     Bee  X. 

llorii.  Resuscitating  spent  drv  cells.  11,464, 
July   12. 

Lalbln.    11,115.    See  X. 

Marino.    12,125.     See  X. 

Marks  (Stuart).  Electrolytic  cells.  11.739. 
July  17. 

Mond  and  Rabinovitch.  Electric  batteries. 
11,181.     July    S. 

Price.     Electric  batteries.     10,877.     July   2. 


Complete  Siwii  uations  Accepted. 

10,073  (1017).     Electrolytic  Zinc  Co.     See  X. 

10,848  (1917).  Syndicaat  Graamans'  Patent. 
Electric  batteries.     (108,482.)     July  31. 

11,497    (101").     Jones.      Nee   X. 

18,441  (K./7).  Kiniura.  Apparatus  for  the 
electrolysis  of  water.     (117,533.)    July  81. 

17,292  (1917).  Price.  Electric  batteries. 
(117,209.)    July  17. 

XII.— EATS;  OILS;  WAXES. 

Applications. 

Betjeniann.     Toilet  soaps.     lif733.     July  17. 

Carmiehael  and  Dixon.  Apparatus  for  extract- 
ing grease,  oils,  fats,  resins,  etc.,  from  seeds, 
animal  matter,  sewage  sludge,  etc.    12,04(1.    July  24. 

Eoff.  Manufacture  of  glycerol,  etc.  11,948. 
July  22.     (U.S.,  July  21,  1017.) 

Gaudart.  Extraction  of  coconut  butter.  12,254. 
July  27.     (Fr.,  Apr.  28,  1917.) 

Spenee.     Linseed-oil  substitute.     12,107.     July  25. 

Spensley.  Manufacture  of  dry  soaps.  11,699. 
July   17. 

Wade.     11,407.     See  II. 

Complete  Specifications  Accepted. 

7944  (1917).    Townsend.     See  XIX. 

805  (1918).  Schmid.  Manufacture  of  substitute 
for  sericin  soap.     (117,042.)    July  10. 

7240  (1918).  Tanaka.  Manufacture  of  soap  con- 
taining sulphur.     (117,000.)    July  10. 

XII I.— PAINTS;  PIGMENTS;  VARNISHES; 
RESINS. 

Applications. 

Barr.     Dopes.    10,802.    July  2. 

Bindley  and  Dulcken.    Dopes.    11,759.    July  17. 

Carmiehael  and  Dixon.    12,040.    See  XII. 

Damard  Lacquer  Co.,  and  Potter.  Phenol- 
formaldehyde  condensation  products.  11,601. 
July  15. 

Dreyfus.    12.0S5.     See  V. 

Duuville  and  Co.,  and  Gilmour.    10,949.     See  V. 

Eaton.     Plastic  compositions.    11,000.     July  5. 

Peachey.  Manufacture  of  a  plastic  or  solid 
material,  applicable  also  as  varnish,  coating,  dope, 
or  lacquer.    11,207.    July  10. 

Purex,  Ltd.,  and  Wilson.  Production  of  basic 
lead  sulphate.    10,978.    July  4. 

Soc.  Anon.  l'Helice  Integrate.  Process  of  lacquer- 
ing.   12,002.    July  23.     (Fr.,  Aug.  30,  1017.) 

Soc.  Nauton  Freres  et  de  Marsac,  and  Tesse 
(Hagerstown  Cap  Co.).  Transparent  dope,  and 
manufacture  of  same.  11,007.  July  4.  (Fr., 
Feb.  7.) 

Spenee.     12,107.     Nee  XIL 

Complete  Specifications  Accepted. 

7214  (1917).  Kilburn  (Norske  Aktieselskab  for 
Elektrokemisk  Industri).  Manufacture  of  white 
or  light-coloured  pigments.     (110,535.)    July  31. 

9534  (1917).  Shinozakl.  Writing-inks.  (117,117.) 
July  17. 

16,653  (1017).  Ellis,  Foster,  and  Ellis-Foster  Co. 
Coumarone  resin  and  process  of  making  same. 
(117.010.)    July   10. 

18,156  (1017).  Hope.  Manufacture  of  ink  for 
printing  on  paper,     (117,023.)    July  10. 

XIV.— INDIA-RUBISER ;   GUTTA-PERCHA. 

Applications. 
Mineral  rubber  composition. 


11,415. 


Dagnall. 

July  12. 

Dunlop  Rubber  Co.,  and  Worthington.     Coagula- 
tion of  rubber  latex.     11,473.     July  12. 
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Fol  and  Varenhorst.  Regenerating  vulcanised 
rubber.    11,193.    July  8.     (Ger.,   Mar.   IS,    1914.) 

North  British  Rubber  Co.,  and  Porritt.  Vulcani- 
sation of  rubber,  etc.    11,686.    July  17. 

Peachey.  Vulcanisation  of  caoutchouc.  12,179. 
July  26. 

Complete  Specification  Accepted. 

5012  (1917).  Flint.  Compound  for  use  in  lieu  of 
rubber.     (105,912.)    July  24. 

XV.— LEATHER;  BONE;  HORN;  GLUE. 

Applications. 
Gregory  and  Johnson.    Tanning.    10,792.    July  2. 
Riittimann.    Waterproof   leather   substitute   and 
process  of  making  same.    11,375.    July  11.    (Switz., 
July  18,  1917.) 

Complete  Specifications  Accepted. 

9380  (1917).  Johnson  (Badische  Anilin  und  Soda 
Fabrik).  Manufacture  of  substances  capable  of 
precipitating  glue  or  gelatin.     (116,933.)    July  10. 

9381  (1917).  Johnson  (Badische  Anilin  und  Soda 
Fabrik).  Tanning,  and  manufacture  of  agents  to 
be  used  therein.     (116,934.)    July  10. 

9382  (1917.)  Johnson  (Badische  Anilin  und  Soda 
Fabrik).    Tanning.     (116,935.)    July  10. 

9420  (1917).  Wade  (Deutsch-Koloniale  Gerb-  u. 
Farbstoff-Ges.).  Manufacture  of  products  adapted 
to  precipitate  glue,  etc.     (116,936.)    July  10. 

14,621  (1917).  Hall.  Machines  for  treating  hides, 
skins,  and  leather.     (117,358.)    July  24. 

2054  and  4015  (1918).  Tiltson  and  Melbourne. 
Treatment  of  hides,  skins,  etc.     (117,581.)    July  31. 

XVI.— SOILS;   FERTILISERS. 

Applications. 
Conder.       Apparatus  for  excavating  superphos- 
phates, etc.    12,160.    July  25. 
Stanley.    Phosphatic  fertilisers.    11,909.    July  20. 

XVII.— SUGARS;  STARCHES;  GUMS. 
Application. 
Dupire.    12,205  and  12,255.    See  XVIII. 

XVIII.— FERMENTATION   INDUSTRIES. 

Applications. 

Dupire.  Extraction  of  yeast  from  fermented 
musts  of  molasses.  .  12.205  and  12,255.  July  20  and 
27.     (Fr.,  Feb.  23  and  Mar.  22.) 

Reeve.    11,824.    See  XIX. 

Complete  Specifications  Accepted. 

17,596  (1916).  Soc.  d'Exploit.  des  Proc.  Boulard. 
Manufacture  of  alcohol  from  grain  in  open  vats 
with  the  use  of  saccharifying  mucors.  (102,945.) 
July  17. 

9400  (1917).  Barbet  et  Fils  et  Cie.  Apparatus 
for  distilling  in  multiple  effect  alcoholic  liquors  and 
the  like.     (107,600.)    July  10. 

11,671  (1917).  Gaebel.  Rotary  malt-drum. 
(116,966.)     July  10. 

XIX.— FOODS:    WATER   PURIFICATION: 
SANITATION. 

Applications. 

Brooke.  Apparatus  for  drving  farina  and  other 
meal  or  grain.    11,920.    July  22. 

Carmiehael  and  Dixon.    12,046.    See  XII. 

Ferguson  and  Peyton.  Food  preparations. 
10.074.     July   4. 

Gaudart.    12,254.    See  XII. 


Greaves.  Treating  vegetable  and  animal  waste 
materials  to  make  them  fit  for  food.  12,100. 
July  25. 

Reeve.    Vinegar  substitute.    11,824.    July  19. 

Wallace.  Garbage  disposal.  11,010.  July  4. 
(U.S.,  July  5,  1917.) 

Complete  Specifications  Accepted. 

4967  (1917).  Campbell.  Desiccated  milk  pro- 
duct and  its  manufacture.     (117,276.)    July  24. 

7944  (1917).  Townsend.  Treatment  of  edible  oils 
and  fats  and  production  of  butter  substitutes. 
(117,104.)    July  17. 

80S5  and  16,624  (1917).  Barry.  Preservation  of 
food.     (117,107.)     July  17. 

9298  (1917).  Doran.  Curing  meats.  (107,593.) 
July  17. 

17,597  (1917).  Cutler.  Egg  food  preparations. 
(117.022.)    July  10. 

XX.— ORGANIC  PRODUCTS;  MEDICINAL 

SUBSTANCES;   ESSENTIAL   OILS. 

Applications. 

Ambler  and  others.    11,196.    See  III. 

Iniray  (Soc.  Chem.  Industry  in  Basle).  Manu- 
facture of  acetaldehyde.    12,008.    July  23. 

Jephcott.  Obtaining  nicotine,  potash,  etc.,  from 
tobacco,  etc.    11,637.    July  16. 

Levinstein,  Bader,  and  Levinstein,  Ltd.  Produc- 
tion of  benzyl  chloride  and  benzal  chloride.  12,227. 
July  27. 

McKee.  1.2.4- Methvlhydroxyisopropvlbenzene. 

U.629.     July  16. 

Mead.  Preparation  of  aromatic  hydrazines. 
10.900.    July  3. 

Napp  (Preiswerk).  Manufacture  of  isobutyl  ester 
of  oleic  acid.    11,785.    July  18. 

Parkes  and  Pearson.  Treatment  of  methane. 
11.397.    July  11. 

Quinan.  Production  of  carbon  compounds. 
11.851.    July  19. 

Silberrad.  Manufacture  of  ethylene.  12,166. 
July  26. 

Complete  Specification  Accepted. 

10,237  (1917).  Jones  (Nagai).  Preparation  of 
local  anaesthetics.     (117,486.)    July  31. 

XXL— PHOTOGRAPHIC    MATERIALS    AND 

PROCESSES. 

Applications. 

Hamblet.    Fireproof,    flexible,    and   unbreakable 

kinematograph  films,  photographic  plates,  coatings 

for   telegraphic  and  telephonic  wires,  etc.    12,236. 

July  27. 

Wilcockson.  Iron  photographic  printing  process. 
11,900.    July  20. 

Complete  Specification  Accepted. 

9771  (1917).  Shiels.  Photographic  prints  and  the 
like.     (117,135.)    July  17. 

XXII.— EXPLOSIVES;   MATCHES. 

Applications. 

Chanard.  Incendiary  material.  10,8S4.  July  2. 
(Fr.,   Mar.  22,   1917.) 

Cunliffe.     Matches.     12.032.     July  24. 

Garroni.  Manufacture  of  explosives.  12,243. 
July  27. 

Warden.     Matches.    10.S63.    July  2. 

XXIII.— ANALYSIS. 

Complete  Specifications  Accepted. 

12,453  (1917).  Avery,  Ltd.,  and  Dohson.  Hard- 
ness-testing machines.     (117.526.)    July  31. 

3124  (1918).  Michell.  Methods  and  means  for 
determining  the  viscosity  of  fluids.  (117,234.) 
July  17. 
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I.-GENERAL  ;  PLANT  ;  MACHINERY. 

Filtirx:   _Y<  •«•   .     R.    Zsiginondy   and    W.    Bach- 

niaiiii.  /..  anorg.  I'hetn.,  10ls,  103,  119 — 12S. 
A  raw  type  of  tiller,  termed  a  membrane  Biter, 
is  prepared  by  drying  Bolntiona  of  certain  colloids, 
under  conditions  no)  specified.  The  Biters  have  a 
parchment-like  appearance  with  a  smooth  surface, 
and  it  is  claimed  tor  them  that  they  are  strong, 
durable,  and  rapid.  The  size  of  the  pores  can  be 
varied,   and   suitable   membranes    chosen   tor  any 

desired   purpose.     The  Hlters   are   specially   suitable 

for  filtering  under  reduced  pressure,  and  an  advan- 
tage is  that  after  use  they  can  l>c  cleaned  and 
used  again  with  undiminished  filtration  velocity. 
They  have  been  used  successfully  for  filtering  gold 
and  graphite  sols,  and  for  separating  mixed  col- 
loidal solutions  containing  particles  of  different 
sizes.     (See  also  J.  Client.  Soc,  Sept.,  1918.) 

— K.  II.  R. 

Patents. 

Purifying   or  otherwise  conditioning  air  or  other 

gases;  Apparatus  suitable  for and  for  Other 

purposes.  O.  B.  Jeffcock  and  w.  II.  Yardley, 
Shellield.  Bng.  Pat.  116,612,  Mar.  20,  1017. 
lAppl.  No.  4066  of  1917.) 

A   BKBIE8  of  Vertical   parallel  plates  With  horizontal 

corrugations  is  arranged  In  a  casing  with  the  crests 
of  adjacent  plates  opposed,  and  liquid  is  allowed 
to  drip  on  to  the  plates  from  a  superposed  chamber 
witli  a  perforated  bottom.  The  liquid  Hows  in  thin 
films  over  the  plates  and  is  collected  In  a  sump 
front  which  it  may  he  drawn  by  B  pump  for  further 
Circulation.  The  gas  passes  horizontally  through 
the  casing,  and  blades  twisted  helically  arc  clamped 
between  the  corrugations  to  cause  rotation  Of  the 
streams  of  gas  and  ensure  better  Contact  With  the 
wet  plates.  The  diameter  of  the  twisted  blades 
is  such  that  the  opposed  crests  of  the  corrugated 
plates  are  spaced  a  short,  distance  apart.  The 
helical  blades  are  arranged  in  two  sets,  separated  by 

a  free  vertical  space,  and  the  liquid  is  caused  to 
flow  only  over  the  plates  at  the  air  inlet  end, 
covering  one  of  the  sets  of  blades.  The  treated 
gas  expands  on  reaching  the  Intermediate  space 
and  then  passes  through  the  spaces  containing  the 
other  set  of  helical  blades  so  that  entrained  mois- 
ture is  deflected  on  to  t lie  plates  and  drains  into 
the  liottom  of  the  casing.  On  leaving  the  plates, 
the  treated  gas  may  impinge  on  a  layer  of  asbestos, 
felt,  or  other  absorbent  material  to  eliminate  mois- 
ture before  passing  from  the  apparatus.  In  a 
modification,  the  suction  pipe  from  the  sump  is 
provided  witli  a  strainer,  and  the  superposed  liquid- 
supply  chamber  is  provided  with  a  series  of  hori- 
zontal superposed  perforated  plates  to  distribute 
the  liquid. — \V.  F.  F. 

Mixing  gases    and  liquids;  Process  for  .    M. 

I'.ruman,  Berlin.    Ger.  Pat.  ::04.n-li!.  Jan.  6,  1915. 

Tip:  gas  and  liquid  are  forced  separately  into  a 
Chamber  In  Which  two  turbine  wheels  rotate,  one 
fixed  and  the  oilier  loose  on  the  same  axle,  the 
former  being  Coupled  to  a  motor.  The  fluids  are 
thoroughly  mixed  first  in  the  inner  and  then  in 
the  outer  turbine  wheel  and  Impelled  by  centri- 
fugal force  to  tlie  periphery,  where  they  are  col- 
lected by  a  pipe  of  trumpet  shape,  which  delivers 

them  into  a  receiving  lank.  The  contents  of  the 
latter  can  be  drawn  through  the  apparatus  again. 

— H.   J.    II. 


Spraying  liquids  into  gases;  Apparatus  for  . 

B.  Knke.  Breslau.    Ger.  Pat.  304,060,  May  ::i.  1910. 

A   .ikt    is  employed   consisting  of   two  cylindrical 
concentric   tulns.   the  outer  projecting   beyond  the 


inner.  The  liquid  is  supplied  through  the  inner 
tube  anil  breaks  into  spray  in  consequence  of  the 
partial  vacuum  induced  by  the  gas  forced  through 
the  outer  tube.     No  high  pressures  are  required. 

— H.  J.  H. 

(1  rinding     ores,     minerals,    stones    and     the,    like; 

Machines   for  .       J.    R.    Broadley,    London. 

Bng.  Pat.  110,583,  July  13,  1017.     (Appl.  No.  10,1-15 
of  1017.) 

The  material  is  ground  in  the  ordinary  way  in  a 
horizontal  cylinder,  a,  provided  with  grinding  balls, 
and  then  passes  through  a  grid  plate,  /,  into  the 
compartment,  17,   bounded  by  a  perforated   screen. 


The  finished  material  which  passes  through  is  col- 
lected by  the  shoots,  e,  which  are  partly  radial 
and  partly  spiral,  and  is  discharged  through  the 
passages,  10,  to  the  conduits.  15,  and  outlet,  /", 
in  the  hollowr  trunnion,  d'.  The  material  which 
does  not  pass  through  the  screen,  17,  is  returned 
by  the  radial  guides,  x,  and  passages,  20,  to  the 
cylinder,  o,  for  re-grinding.  In  a  modification  two 
concentric  screens  are  used;  the  material  retained 
by  the  inner  screen  is  returned  by  radial  guides 
through  the  hollow  trunnion  to  the  grinding 
Cylinder;  the  material  retained  by  the  outer  screen 
is  discharged  axially  at  its  open  end  into  a  hopper; 
and  the  line  material  passing  through  both  screens 
falls  into  another  hopper.  In  a  modification  of  the 
latter  machine,  a  single  screen  only  may  be  used. 

— W.  F.  F. 


Drying   apparatus  for  use  in   drying   fruit,   herbs. 

vegetables,  seeds,  chemicals,  fibre,  and  the  like. 

C.  s.  Boulton,  Broughton,  Nbrthants.    Eng.  Pat. 

110,606,  Aug.  16,  1017.  (Appl.  No.  11,705  of  1017.) 
Hot  air  is  passed  over  the  material  contained  in 
shallow  trays,  which  are  arranged  one  above  the 
other  on  plat  forms  in  a  frame,  and  are  provided 
witli  gauze  bottoms.  Two  opposite  sides  of  each 
tray  project  below  the  gauze  bottom  in  the  form 
el'  an  obi  use-angled  V,  so  that  the  tray  may 
be  lilted  to  one  side  or  the  other  and  the  under 
and  upper  sides  exposed  alternately  to  the  current 
of  hot  air.     The  air  passes  upwards  at  one  side  of 
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the  tier  of  trays,  and  then  horizontally  over  and 
through  the  trays.  The  Inlet  of  each  compartment 
containing  a  tray  is  provided  with  a  baffle  exteinl- 
ing  downwards  from  the  upper  edge  so  that  by 
moving  the  tray  to  or  from  the  opening  and  retain- 
ing it  by  means  of  a  wedge,  and  by  tilting  it,  the 
admission  of  air  may  be  varied  or  stopped.  The 
outlet  from  anyT  compartment  may  be  controlled 
or  closed  by  a  board  or  flap  when  a  tray  is  or  is 
uot  in  use  in  that  compartment. — W.  F.  F. 


Desiccating   liquid   substances;  Process   and   appa- 
ratus for  .     C.  E.  Gray,   Eureka,  Cal.     U.S. 

Pat.   1,200,013,    May    14,   1918.        Date   of  appl., 
Sept.   30,  1915. 

Tire  drying  chamber  has  the  form  of  an  inverted 
cone,  and  the  liquid  is  sprayed  on  to  the  inner 
wall  of  the  chamber  by  a  rotary  sprayer.  A 
cyclonic  air  current  is  created  through  the  chamber 
and  over  the  drying  surface  for  causing  the  par- 
ticles of  substance  to  move  toward  and  remain 
near  the  drying  surface  when  detached  from  it. 
The  moisture  is  carried  away  by  the  air  current, 
and  the  solid  substance  is  mechanically  detached 
from  the  surface  and  moved  along  to  the  discharge 
outlet  by  a  scraper  which  travels  in  advance  of 
the  sprayer. — J.  H.  r. 

Dryer;   Revolving   cylindrical    .     L.    F.   Baier, 

Ravensburg,  and  F.  Baier,  Kempen.  Ger.  Fat. 
303,010,  Sept.  4,  1915. 
The  dryer  consists  of  a  revolving  cylinder  fitted 
with  longitudinal  ribs  bearing  attachments  arranged 
to  throw  the  material  backwards.  Between  the 
ribs  are  the  blades  of  a  screw  conveyor  which 
carries  the  material  forward.  The  ribs  are  con- 
nected to  a  plate  at  the  end  of  the  cylinder,  which 
is  geared  to  move  backwards  and  forwards  and 
which  communicates  this  motion  to  the  ribs  them- 
selves.— H.  J.  H. 


Dryer;    Tubular    for    lignite,    etc.       Zeitzer 

Eiseneiesserei  und  Masehiuenbau  A.-G.,  Zeitz. 
Ger.  Pat.  304,0S1,  Dec.  31,  1913. 
The  dryer  consists  of  a  horizontal  cylinder  con- 
taining a  perforated  central  tube  of  large  diameter, 
surrounded  by  other  tubes,  and  the  heating  is 
effected  by  steam  blown  into  the  central  tube  and 
escaping  by  an  outlet  at  the  periphery.  The  outlet 
Is  connected  by  a  system  of  pipes  fitted  with  steam 
traps  to  the  fresh  steam  injector,  whereby  the 
exhaust  steam,  after  separation  of  condensed  water, 
Is  returned  to  the  dryer.  The  distribution  of  steam 
through  the  perforations  of  the  inner  tube  can  be 
controlled.— H.  J.  H. 


Evaporator.  W.  G.  Abbott,  jun.,  Wilton,  N.H. 
U.S.  Pat.  1,265,803,  May  14,  191S.  Date  of  appl., 
Jan.  13,  1915. 

The  apparatus  comprises  a  series  of  pairs  of  con- 
centric tubes,  with  means  for  circulating  a  fluid 
through  the  annular  spaces  between  the  tubes.  A 
member  fitting  over  the  end  of  each  inner  tube 
has  an  outwardly  flaring  surface  in  order  to  deflect 
outwardly  the  fluid  issuing  from  the  annular  space. 
Radial  spacing  fingers  are  arranged  between  the 
tubes.— J.  H.  P. 


Evaporator.  A.  E.  Hammond,  Portland,  Oreg. 
U.S.  Pat.  1,200,401,  May  14,  1918.  Date  of  appl., 
May  21,  1917. 

A  loxg  rectangular  housing  Is  provided  with  an  air 
inlet  and  means   for  heating  the   air  at  one  end. 


At  the  opposite  end  the  end  walls  converge  and 
means  are  provided  for  circulating  the  air  through 
the  housing.  Near  the  ends  are  curved  partitions  to 
distribute  and  retard  the  flow  of  the  air.  The 
material  to  be  dried  is  carried  through  the  housing 
in  cars,  which  travel  on  longitudinal  and  trans- 
verse tracks,  with  turntables  at  the  junctions. 

—J.   H.   P. 


Filter;   Continuous  rotary    pressure  .        J.   A. 

McCaskeU,  Salt  Lake  City,  Utah.  U.S.  Pat. 
1,200,133,  May  14,  191S.  Date  of  appl.,  Apr.  18, 
1917. 

The  material  to  be  filtered  is  admitted  to  a  closed 
pressure  chamber  within  which  rotates  a  shaft 
having  a  series  of  hollow  filtering  elements  attached 
to  it.  These  filtering  elements  and  the  shaft  have 
connecting  filtrate  passages.  Fixed  scrapers  extend 
transversely  to  the  shaft  and  remove  solids  de- 
posited on  the  filters.  The  material  scraped  off  the 
filters  is  collected  in  transverse  troughs  which  are 
connected  with  a  main  trough  inside  the  casing, 
parallel  to  the  shaft.  This  latter  trough  is  pro- 
vided with  a  conveyor  for  removing  the  material. 

—J.  H.  P. 

Emulsifier.  M.  Leitch,  Poughkeepsie,  N.Y., 
Assignor  to  The  De  Laval  Separator  Co.,  New 
York.  U.S.  Pat.  1,200,501,  May  14,  1918.  Date 
of  appl.,  June  14,  1915. 

A  rotary  emulsifier  comprises  a  central  receiving 
chamber  in  the  upper  end  of  a  vertical  shaft  and 
communicating  by  passages  with  an  annular  sedi- 
ment collecting  chamber.  Above  the  latter  and  sur- 
rounding the  receiving  chamber  are  one  or  more 
emulsifying  elements.  The  emulsifying  elements 
have  inlet  passages  leading  from  the  sediment 
chamber  and  outwardly  extending  distributing 
passages  terminating  in  emulsifying  discharge 
orifices. — J.  H.  P. 


Stopper  for  carboys  or  the  like.  British  Dyes, 
Ltd.,  J.  Turner,  J.  Bruce,  and  J.  D.  Eastwood, 
Huddersfield.  Eng.  Pat.  110,798,  July  30,  1917. 
(Appl.   No.  10,90S  of  1917.) 


Heating  apparatus  [furnace].  A.  B.  Chantraine, 
Marcinelle,  Belgium.  U.S.  Pat.  1,205,746,  May  14, 
1918.    Date  of  appl.,  Aug.  IS,  1914. 

Seb  Fr.  Pat.  475,049  of  1914;  this  J.,  1916,  53. 


Furnace;  Liquid-fuel .     H.  E.  Yarrow,  Glasgow. 

U.S.  Pat.  1,260,372,  May  14,  191S.    Date  of  appl., 
Aug.  1,  1910. 

See  Eng.  Pat.  17,450  of  1915;  this  J.,  1916,  821. 


Separating   fluids    of   different    specific    gravities; 

Apparatus  for  ■ .     J.  S.  Gander,  London.    U.S. 

Pat.    1,200,008,    May   14,    1918.        Date   of  appl., 
Jan.  13,  1916. 

See  Eng.  Pats.  12,035  and  14,223  of  1915;  this  J., 
1910,  1200. 


Filters;    Outlet  or  extraction   pipe  of  .     J.  J. 

Lassen  and  V.  F.  Hjort,  London.  U.S.  Pat. 
1,200,132,  May  14,  191S.  Date  of  appl.,  Mar.  IX 
1917. 

See  Eng.  Pat.  100,512  of  1916;  this  J.,  1917,  904. 
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instruction  of  icatcr  from  animal,    vegetable  and 

mineral    tmbstemces;    Electro-osmotic    .      B. 

Schwerin,  and  Qes.  fur  Blektro-Osmose,  Prank- 
tort,  Germany.  U.S.  Pat.  1,206,329,  May  14,  1918. 
Date  of  appl.,  Nov.  20,  1912.  Renewed  Oct.  24, 
1817. 

Stag.  Pat  28,648  of  1912;  this  J,,  1918,  200. 


Regenerative    gas-furnaces.       Bng,    Pat.    116,870. 
See    IIa. 


Boiling-pans     and    tin-    like.      Bng.   Pat    116,486. 

See  Will. 


II  v -FUEL  ;  GAS ;  MINERAL  OILS  AND  WAXES. 

I'onl;  Brrors  in  ultimate  analysis  of  due  to 

the  presence  of  carbonates.  Knublauch.  J.  Gas- 
beleucht,  1918,  61.  183    186. 

a  snnn  of  twelve  analyses  shows  that  the  error 
due  to  carbon  dioxide  liberated  from  alkaline- 
earth  carbonates  (this  j.,  1916,  295)  may  be  con- 
siderable, e.g.,  1%  in   the   percentage  of  carbon, 

and  also  thai  it  bears  no  relation  to  the  ash  con- 
tent In  the  proximate  analysis  of  coal  this 
carbon  dioxide  alters  the  character  of  the  volatile 
matter,  and  consequently  should  bo  allowed  for  in 
the  value  of  the  factor,  V.  in  Gontal's  formula  for 
calculating  the  calorific  value. — H.  J.  H. 

Coal;   Comparative    Study   of   the    thermal    decom- 
position  of and  of   some  of   the  products  Of 

its  carbonisation.  M.  C.  Whitaker  and  J.  R. 
Snydam,  juu.  J.  Ind.  Eug.  Chem.,  litis,  to. 
481—432. 

Compabattvi  experiments  were  made  by  decompos- 
ing powdered  Pennsylvania  gas  coal,  gasoline. 
■kerosene,  gas  oil,   benzene,   and   naphthalene  at 

different  temperatures,  ranging  from  650°  to  900°  C, 
In  a  vertical,  electrically  heated  furnace  consist- 
ing of  an  iron  tube,  (!  ft.  long  and  4  in.  in  diameter, 
and  conducting  the  gases  from  the  bottom  of  the 
furnace  to  a  gas-holder.  The  coal  was  dropped 
from  a  hopper  through  the  heated  tube,  whilst 
the  other  substances  were  vaporised  by  allowing 
them  to  trickle  down  a  length  of  chain  suspended 
In  the  upper  part  of  the  furnace.  It  was  found 
that  the  paraffin  hydrocarbons  when  thus 
"cracked"  at  the  same  temperature  yielded  gases 
of  practically  the  same  composition,  whereas  the 
aromatic  hydrocarbons  without  side  chains  only 
began  to  decompose  at  a  higher  temperature  than 
the  paraffins  and  apparently  yielded  only  hydrogen 
and  methane  on  decomposition.  Eliminating  con- 
stituents containing  nitrogen  and  oxygen,  the  coal 
gas  was  similar  to  that  obtained  from  the  paraffin 
oils  and  unlike  that  produced  from  the  aromatic 
substances.  Hence  the  conclusion  is  drawn  that  in 
general  coal  is  composed  of  straight-chain  com- 
pounds.— C.  A.   M. 

Wood  and  peat:  Manufacture  of  gas  from  in 

the  municipal  gasworks  at  HorsenS,  Denmark. 
J.  Qvlst.    J.  Gasbeleucht..  1918,  61.  193—196. 

Tut.  shortage  of  coal  in  1817  necessitated  the  car- 
bonisation of  wood  and  peat — the  latter  after  a 
certain  degree  of  drying  in  stacks.  Horizontal 
hand-fired  retorts  were  used  and  a  certain  amount 
of  coal  was  carbonised,  but  separately  from  the 
substitutes.  The  charge  of  wood  or  peat  was 
55— CO  kilos,  per  retort  and  the  make'of  gas  30  cub. 
metres  per  100  kilos.  Trouble  occurred  owing  to 
accumulations  of  pitch  in  the  hydraulic  main.  The 
gas  contained  Z' — 25",,  CO,  and  had  a  gross  calorific 
value    of    3700 — 4000    kilo-ram-calories    per    cub. 


metre.     On    distribution   of   the   gas   there    was   an 

increase  of  trouble  due  to  naphthalene  stoppages. 
The  yield  of  ammonia  was  small,  but  the  admixture 

of  a  proportion  of  coal  gas  sulliced  to  neutralise 
the  acetic  acid  present.  The  air  supply  of  gas 
appliances  required  adjustment,   but  apart   from  an 

Increased  consumption  the  gas  behaved  satisfac- 
torily in  most  of  its  applications.     The  pilch   from 

« I    -iinl    peal    was    valueless,    but     the    blown    tar 

found  a  ready  market.  Tile  wood  charcoal  proved 
to  be  well  adapted  to  use  in  suction  gas  producers. 

Peal  charcoal  was  less  satisfactory,  as  much  of  it 

was  small  and  had  to  he  employed  as  an  Indifferent 
domestic  and  industrial  fuel. — H.  J.  11. 

Petroleum  industry  in  Assam;  The  development  o) 

the  .    h.   s.    M.  Jack.    J.   Inst.   Petroleum 

Tech.,  1017,  3,  2C3— 270. 

An-  historical  account  is  given  of  the  progress  made 

up  to  the  present  time  in  opening  up  and  working 
the  Oilfields  of  Assam.  The  crude  petroleum  is 
found  in  Intermittent  deposits  situated  in  loose- 
sands.  Considerable  gas  pressures  are  present. 
The  crude  oil  has  sp.  gr.  0-856  and  is  very  dark 
brown  without  the  fluorescent  greenish  tint  common 

to  many  American  oils.  It  is  perfectly  fluid  at 
S2°  F.  (27-5°C),  begins  to  deposit  crystals  of 
paraffin  at  Sl°  F.  (27°  0.),  and  becomes  semi-solid  at 
77°  F.  (25°  C).  The  present  practice  is  lo  subject 
the  crude  oil  to  continuous  distillation  in  boiler 
stills  arranged  in  groups  of  three.  Crude  benzine 
is  taken  oil  from  the  first  still,  intermediate  kero- 
sene from  the  second,  and  the  bulk  of  ordinary 
kerosene  from  the  third.  The  residue  is  distilled 
to  dryness  in  pot  stills,  the  distillate  being  passed 
successively  through  an  anhydrous  ammonia  re- 
frigerating machine  and  a  carbonic  acid  machine. 
From  the  former  is  obtained  the  bulk  of  wax  of 
high  melting  point— 140°  F.  (00°  C.)  normally— and 
from  the  latter  the  basis  of  the  batching  oil,  used 
for  softening  jute  fibre.  The  coke  remaining  con- 
tains 97 — 9S%  pure  carbon  and  is  used  as  fuel  under 
the  stills.  The  non-condensable  vapours  from  the 
boiler  stills  are  used  as  fuel.  The  crude  benzine 
is  redistilled  in  closed  steam  coils,  and  two  quali- 
ties of  petroleum  spirit  are  produced  of  sp.  gr. 
0-710  and  0-750   respectively.— T.   St. 

Toluene;  Determination  of in  crude  petroleum. 

S.   E.   Bowrey.     J.   Inst.    Petroleum  Tech.,   1917, 
3,  2S7— 305. 

In  the  examination  of  a  crude  oil  the  first  opera- 
tion is  the  elimination  by  distillation  of  all  con- 
stituents boiling  above  150°  C,  and  the  removal  of 
unsaturated  hydrocarbons  from  the  distilled  spirit 
by  washing  with  sulphuric  acid,  alkali,  and  water. 
500  c.c.  of  the  prepared  sample  Is  then  placed  in 
a  1-litre  Dewar  flask,  and  washed  several  times 
with  liquid  sulphur  dioxide  at-35°C,  this  temi>era- 
ture  being  obtained  by  connecting  the  flask,  after 
the  admission  of  the  sulphur  dioxide,  to  a  vacuum 
pump  for  a  short  time.  After  each  washing,  the 
sulphur  dioxide  with  dissolved  hydrocarbons  is 
drawn  over  into  a  separating  funnel  and  the  solvent 
evaporated  under  reduced  pressure.  Light  paraffins 
are  also  volatilised  at  this  stage,  together  with  a 
small  amount  of  aromatic  hydrocarbons.  For  very 
accurate  determinations  of  benzene,  therefore,  it  is 
desirable  to  use  a  special  form  of  distilling  appa- 
ratus for  removing  sulphur  dioxide.  Suitable 
apparatus  is  described.  A  10%  solution  of  sodium 
hydroxide  is  next  admitted  to  the  separating 
funnel  to  absorb  sulphur  dioxide  vapours,  drawn 
off  again,  and  the  hydrocarbons  run  off  and 
measured.  This  fraction  contains  substantially  all 
the  aromatic  hydrocarbons,  and  consists  of  about 
80%  of  these  substances  and  20%  of  paraffins.  A 
portion  is  then  fractionated  very  slowly  (six  drops 
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per  minute),  the  receivers  being  changed  at  75°, 
85°,  105°,  115°,  and  130°  C.  A  self-acting  device  for 
regulating  the  speed  of  distillation  is  described. 
This  depends  for  its  action  on  slight  changes  of 
pressure  within  the  distillation  flask  being  made 
to  operate  a  mercury  cut-off,  acting  upon  the  gas 
supply.  The  specific  gravity  of  each  fraction  is 
determined  by  means  of  a  Sprengel  tube  and  the 
content  of  benzene,  toluene,  and  xylene,  as  the  case 
may  be,  calculated.  The  specific  gravity  of  the 
paraffins  is  deduced  from  the  range  of  distillation 
by  simply  determining  the  specific  gravity  of  similar 
fractions  from  pure  paraffin  spirit.  The  aromatic 
hydrocarbons  in  intermediate  fractions  are  divided 
equally  between  the  benzene  and  toluene,  and 
toluene  and  xylene,  and  evaporation  loss  during 
distillation  is  reckoned  as  made  up  of  $  benzene 
and  \  toluene.  The  total  aromatic  hydrocarbons 
left  unextracted  by  sulphur  dioxide  are  determined 
by  nitration,  and  divided  pro  rata  among  the  ben- 
zene, toluene,  and  xylene  as  determined  in  the 
extracted  portion.  In  an  additional  note  the 
author  states  that  by  adding  to  the  sulphur  dioxide 
extract  five  times  its  volume  of  kerosene  (previously 
washed  with  sulphur  dioxide  if  necessary),  and 
again  extracting  with  sulphur  dioxide,  an  almost 
quantitative  extraction  of  pure  benzene,  toluene, 
and  xylene  is  obtained.  Any  paraffins  present  in 
the  second  extract,  with  the  exception  of  a  neg- 
ligible proportion,  boil  above  150°  C.  and  are 
eliminated  in  the  course  of  fractionation. — T.  St. 

Method  for  measuring  the  coefficient  of  expansion 
of  pitch,  asphaltum,  and  simitar  substances. 
Kawakami.    See  III. 

Analysis  of  spent  oxide.    See  VII. 

Use    of  crude   gas  liquor  as  fertiliser.       Kayser. 
See  XVI. 

Use  of  spent  oxide  as  a  fertiliser.     See  XVI. 


Patents. 

Gas   furnaces;    Regenerative    .       The    E.    W. 

Harvey    Gas    Furnace    Co.,    Ltd.,    and    E.     W. 

Harvey,  London.    Eng.  Pat.  110,870,  Mar.  5,  1918. 

(Appl.  No.  3857  of  1918.) 
In-  a  "  unidirectional  "  regenerative  gas  furnace 
having  a  preheating  hearth  and  a  finishing  hearth, 
such  as  that  described  in  Eng.  Pat.  10,821  of  1912 
(this  J.,  1912,  972),  the  gas  is  supplied  continuously 
from  a  horizontal  row  of  orifices  at  the  end  of  the 
finishing  hearth,  and  air  is  supplied  from  every 
alternate  orifice  of  a  row  above  the  gas  orifices. 
Part  of  the  combustion  products  is  withdrawn 
through  the  other  alternate  orifices,  and  passes 
through  one  of  two  regenerators.  The  gas  is  pre- 
heated by  passing  through  the  casing  close  to  the 
regenerators  and  the  hot  gas  passages.  The 
remainder  of  the  combustion  products  passes  for- 
wards over  the  preheating  hearth.  The  ports  for 
the  air  and  combustion  products  may  then  be 
reversed.  In  a  modification,  the  air  ports  may  be 
divided  into  two  series,  above  and  below  the  gas 
ports.  An  oxidising  atmosphere  may  be  produced 
by  placing  the  gas  ports  above  the  air  ports  or 
between  two  series  of  air  ports,  and  a  reducing 
atmosphere  may  be  produced  by  placing  a  series 
of  air  ports  between  two  series  of  gas  ports.  A 
low  construction  of  heating  chamber  may  be  ob- 
tained by  arranging  the  air  ports  to  open  through 
the  floor  at  right  angles  to  the  gas  ports,  or  if 
a  clear  way  is  required  through  the  heating  cham- 
ber, the  gas  and  air  ports  may  be  arranged  on 
both  sides  of  the  finishing  hearth. — W.  F.  F. 


Gas  producers, fiipola  furnaces,  and  the  like;  Con- 
struction of .     H.  A.  Bartlett,  London.    Eng. 

Pat.  U(i,lS5,  July  23,  1917.     (Appl.  No.  10,544  of 
1917.) 

A  layer  of  heat-resisting  resilient  material  is 
spread  on  a  ferro-concrete  base  and  a  firebrick 
lining  built  up  on  it.  The  outside  of  the  brick- 
work is  covered  with  a  layer  of  non-conducting 
resilient  material  which  may  be  in  the  form  of  a 
rope  wound  round  the  brickwork.  This  material 
forms  the  core  on  which  an  outer  casing  of  ferro- 
concrete is  built  up. — W.  F.  F. 

Vertical  retorts  for  production  of  illuminating  gas. 
A.  Birkholz,  Zurich.  Ger.  Pat.  299.54G,  Dec.  24, 
1915. 

The  flue  system  of  vertical  retorts  is  divided  into 
two  sections — upper  vertical  and  lower  horizontal 
flues.  The  producer  gas  used  for  heating  enters 
the  system  at  a  point  about  half-way  up  the  retort, 
meeting  the  secondary  air.  The  burning  mixture 
travels  up  the  vertical  flues  to  a  horizontal  collect- 
ing channel,  whence  it  is  conveyed  by  a  passage 
down"  the  front  of  the  retort  into  the  top  of  the 
lower  section  of  horizontal  flues.  The  gases 
descend  these  by  a  zig-zag  course  and  pass  into 
the  recuperators  at  the  bottom.  The  heating  is 
thereby  more  intense  at  the  top  of  the  retorts 
where  distillation  proceeds  more  vigorously. 

— H.  J.  H. 

Gas  producers  or  other  chambers;  Apparatus  for 
/riding  and  distributing  fuel   or  other  material 

to .     F.  Thuman,  London.     Eng.  Pat.  116,445, 

Oct.  25,  1917.     (Appl.  No.  15,537  of  1917.) 

In  an  apparatus  for  feeding  fuel  into  gas  pro- 
ducers, gas  ovens,  cupolas,  or  retorts  without 
opening  the  fuel  chamber  to  the  air,  an  air-tight 
feeding  chamber  is  mounted  at  the  top  of  the 
producer  or  the  like,  and  is  provided  with  a  slide- 
valve  for  admitting  fuel,  and  a  conical  valve  at 
the  bottom  for  discharging  fuel  into  the  retort. 
The  two  valves  are  operated  at  the  proper  intervals 
by  a  single  rotating  cam  or  by  interconnected 
cams.  A  rotating  guiding  spout  is  provided  to 
deposit  the  fuel  uniformly  around  the  circumference 
of  the  retort.  A  vertical  prodding  or  poking  device 
is  caused  to  act  on  the  material  in  the  feeding 
chamber  during  the  time  the  outlet  valve  is  open. 
In  a  modification,  a  stationary  circular  spreader 
may  be  provided  below  the  outlet  of  the  feeding 
chamber  to  distribute  the  material. — W.  F.  F. 

Water-gas  containing  varying  proportions  of  the 
component  gases;  Adaption  of  twin  generator  gas 

plants  for  the  manufacture  of .     H.  E.  Smith, 

and  Perrv  and  Co.  (Bow),  Ltd.,  London.  Eng. 
Tat.  116,582,  July  12,  1917.  (Appl.  No.  10,059  of 
1917.) 
To  produce  a  higher  proportion  of  carbon  monoxide 
in  water-gas,  two  generators  are  used,  through 
which  air  is  blown  in  parallel  to  heat  them.  A 
separate  chamber  lined  with  fireclay  and  contain- 
ing limestone  is  provided  between  the  two  gene- 
rators and  is  heated  by  the  combustion  products. 
When  steam  is  passed  through  the  generators  in 
series,  the  water-gas  from  the  first  generator  in 
passing  through  the  limestone  liberates  carbon 
dioxide,  which  is  reduced  to  monoxide  in  passing 
through  the  second  generator.  The  intermediate 
chamber  may  be  provided  with  a  dividing  wall,  so 
that  the  gas  passes  through  the  two  compartments 
in  series,  and  dampers  may  be  provided  in  this  wall 
to  vary  the  contact  with  the  limestone.  To  reduce 
t he  proportion  of  carbon  monoxide,  a  secondary 
jet  of  steam  is  passed  through  the  second  generator 
and  oxidises  part  of  the  carbon  monoxide  to  dioxide. 
The  proportion  of  carbon  monoxide  may  be  reduced 
in  this  way  to  15%.  -W.  F.  F. 
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Mi-iiiam  .  Praoeu  for  the  synthetic  production  of 

•    B.  K.  and  P.  v.  nmi.  Jubbulpore,  India. 

Bug.  Pat.  116,802,  Jane  28,  1917.    (Appl.  No  8182 
of  1817  i 

o\t  part  of  coke,  charcoal,  or  graphite  in  finely 
divided  form  is  Intimately  mixed  with  three  parts 
of  one  or  more  of  the  hydroxides  of  sodium,  potas- 
sium, aluminium,  manganese,  Iron,  titanium,  rail 
chan,  barium,  or  strontium  and  with  about  i  part 
per  ioihi  of  titanium,  uranium,  copper,  nickel,  or 
their  compounds  to  act  .-is  a  catalyst.  The  mixture 
is  placed  in  a  firebrick  retort  and  beated  to  WO* 
lflon0  c.  according  to  Its  composition.  Methane  is 
liberated  and  collected.— W.  F.  F. 

Producer;  suction  i/as  .      k.   Schneldewmd, 

Leipzig.    Qer.  Pat.  804,094,  May  28,  1915. 
'I'm:  supply  of  air  below   the  grate  Is  furnished 

partly  througb  a  pi] f  fixed  aperture  and  partly 

through  a  valve  which  is  automatically  controlled 
by   the  suction    produced   by   the  engine  In  the 

delivery  pipe  of  the  producer.  Above  the  seal  of 
llie  valve  an  inverted  cone  is  suspended  from  one 
arm  of  a  balance  governor,  and  from  the  other  a 
piston  working  In  a  cylinder  which  is  connected 
througb  two  chambers,  inserted  to  damp  pulsa- 
tions, to  the  delivery  pipe.  Variations  of  pressure 
in  the  latter  raise  or  lower  the  cone  and  thus  open 
or  close  the  valve.-  II.  J.   II. 

Qas  producer  villi  arrangement  for  re/moving  coke. 

Dr.   North   Koiniiianilil  QeB.,   Hanover,     tier.   I'at. 
304,401,  Nov.   1.  1916. 
'I'm,  producer  is  of  section  resembling    the  iron 

blast  furnace.  I  he  zone  of  gasification  being  the 
lower   portion    tapering    downwards.     The   wall    of 

this  portion,  at  about  Hie  middle  of  iis  height, 
is  pierced   by  a   ring   of  openings  communicating 

with    a    Closed    annular   chamber    into    which    COke 

can   fall,   and   where    ii    cools  prior    to   removal. 

A    Slight    constriction    af    the    widest   place,    al    the 

top  of  the  gasification  zone,  insures  regularity  of 
at  of  the  charge.    A  portion  of  the  coke  can 

;  noted   without    interruption   and   cooling   of 

the  producer. — H.  3.   H. 

Washer  scrubbers  for  extracting  ammonia,  naphtha, 

and     Other    iin ini rit ies     from     coal    'lU.i.       J.   A. 

Spencer,   Southall.    Bng.   I'at.   116,319,   Nov.  24, 
1H17.     (Appl.  No.  7t',74  of  1917.) 

Tin:  scrubber  consists  of  a  large  number  of  rods 
or  tubes  of  hard  wood  or  metal  assembled  in  a 
rotating  drum.  The  ends  of  the  rods  are  mounted 
in  perforated  plates   and  held   in  position  by  outer 

non-perforated  plates  secured  to  the  perforated 
plates  by  bolts.— YV.  F.  F. 

Hydrocarbon  oils  and  tin-  like;  Process  mid  nppn- 
rnliis  for  tin'  cracking  of .  J.  Nelson,  Glas- 
gow. Bng.  Fat.  116,304,  Mar.  13,  1917.  (Appl. 
No.  8668  of  1!»17.) 

Hydbocarbor   oil  or  vapour  is  forced    througb    a 

bath  of  liquid  material,  such  as  molten  metal, 
maintained  at  a  suitable  temperature.  For  work- 
ing ai  moderate  temperatures,  molten  lead  is  n 
suitable  contact  subslance;  for  higher  tempera!  urea, 
metals  or  alloys  of  higher  melting  point  may  be 
used.  The  extent  of  Cracking  may  be  controlled 
by  varying  the  depth  at  which  the  oil  or  vapour 
is  delivered  Ik'Iow  the  level  of  the  liquid,  and 
the  whole  or  a  part  of  the  product,  e.g.,  the  heavier 
fraction,  may  be  again  treated  in  a  similar  manner. 
If  the  hydrocarbon  contains  tarry  matter,  or  other 
substances  which  cannot  be  volatilised,  it  may  be 
distilled  from  an  auxiliary  vessel,  and  the  dis- 
tillate or  vapours  then   subjected  to   the  cracking 


process.  The  passage  of  the  vapours  through  the 
liquid  keeps  it  thoroughly  agitated,  thus  maintain- 
ing a  uniform  temperature  throughout  the  contact 

mass  and  preventing  accumulation  of  carbonaceous 
material.  A  simple  form  of  apparatus  for  the 
process  consists  of  a   vertical  cast  iron  cylinder 

about   2  II.  (i  in.  high  and  2.J   in.   internal  diameter, 

healed  at  its  lower  end,  and  provided  at  the  upper 

end  wiih  a  lateral  exit  pipe  and  a  gas-tight  cover 
through  which  passes  an  adjustable  Inlet  pipe,  the 
lower  end  of  which  is  immersed  in  a  quant  ily  of 
molten    lead.      Kerosene    of   sp.    gr.    0-803   after  One 

treatment  in  this  apparatus,  the  lead  being  main- 
tained at  about   700°O.,  and  the  inlet   pipe  dipping 

-I    in.    below    I  be    surface   of    Ihe    lead,    vields   al t 

20",;  of  light  spirit  of  sp.  gr.  0  Tr.7  and  boiling  al 
or  below  1(10°  ('.,  no  carbonaceous  deposits  being 
formed.  Other  forms  of  apparatus  are  described 
in  which  the  vapours  are  caused  to  pass  several 
times  through  a  bath  of  ihe  molten  metal,  e.g., 
by  means  of  vertical  Internal  partitions,  open 
alternately  above  and  below  the  liquid,  the  appa- 
ratus being  essentially  free  from  constrictions  or 
long  highly-heated  channels.— L.  A.  C. 


Mineral  oils;   Apparatus  for  refining   .     ('.    10. 

Lapp,  Los  Angeles,  Cal.  U.S.  Pat.  1,260,2X1, 
May  14,  1918.  Date  of  appl.,  Nov.  5,  1917. 
A  HELICAL  pipe  coil  is  mounted  vertically  within  a 
cylindrical  wall  mounted  on  a  base.  The  convolu- 
tions of  Ihe  coil  are  held  spaced  apart  by  support- 
ing columns  which  are  made  up  of  units  lit  led 
together  end  to  end,  and  have  seals  in  their  ends 
to  receive  the  convolutions  of  the  coils.  Draw-off 
pipes  leading  upwards  from  various  parts  of  I  be 
coil  are  provided,  and  means  for  securing  Ihe  units 
together.— T.  St. 


Mont  an  n-a.r;  'Extraction  of from  lignite.    A. 

Biebeck'sche  Montanwerke  Akt.-Ges.,  Halle.  Ger. 
Fat.  305,349,  Aug.  9,  1910. 

Ltonite  is  dried  until  its  moisture  content  does 
not  exceed  25%  and  then  extracted  with  a  mixture 
of  alcohol  and  benzene. — L.  A.  C. 


Saphthenic  acids;  Process  for  treating  [deodoris- 
ing]    .    Erdol-Verwertungs-Akt.-Ges.,   Berlin. 

Ger.  Fat.  305,771,  Sept.  17,  1910. 

Nai'hthf.nic  acids,  either  alone  or  mixed  with  fatty 
acids,  are  treated  with  nitrous  acid,  halogens,  or 
hypohalogenous  acids,  preferably  by  blowing  a 
Stream  of  air  charged  with  the  reagent  through 
the  oil,  or  else  by  the  action  of  substances  which 
liberate  such  reagents,  with  or  without  the  addi- 
tion of  acids,  the  reagents  being  used  in  small 
quantities  jusl  sufficient  to  overcome  the  odour  of 
the  naphthenic  acids. — J.  F.  B. 


Coke  discharged  from  retorts  or  furnaces;  Appa- 
ratus for  removing  — -— .  Drakes,  Ltd.,  and  J.  W. 
Drake,  Halifax.  Eng.  Pat.  110,507,  June  27,  1917. 
(Appl.  No.  9188  of  1917.) 


Colic-ovens;  Storage  bunkers  and  compressing  appa- 
ratus used  in  connection  with  .  Simon- 
Carves,  Ltd.,  and  S.  Hunter,  Manchester.  Eng. 
Fat.  110,(180,  Mar.  21,  1918.  (Appl.  No.  4994  of 
1918.) 


Coke-oven;  Regenerator .     E.  Lecocq,  Brussels. 

U.S.  Pat.  1,205,084,  May  7,  1918.    Date  of  appl., 
May  0,  1913. 

SEE  Fr.  Pat.  457,074  of  1913;  this  ,L,  1913,  1000. 
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Ammonia  [by  the  direct  recovery  process  from  coal 

aas];    Manufacture    of    .       E.    Or<5,     Caen, 

France.     U.S.  Pat.  1,200,147,  May  14,  1918.     Date 
of  appl.,  Oct.  12,  1917. 

See  Eng.  Pat.  115,449  of  1917;  this  J.,  1918,  405  a. 

Tubular  dryer  for  lignite,  etc.    Ger.  Pat.  304.0S1. 
See  I. 

Treatment  of  producer-qas  tar  from  coal.    Ger.  Pat. 
302,398.    See  III. 

Process  for  increasing    the   decolorising   action   of 
fullers'  earth.    Ger.  Pat.  304,07G.     See  VII. 

Apparatus   for  distilling   oils,   fats,   and   the    like. 
Eng.    Pat.   110,309.     See   XII. 


IIb.-DESTRUCTIVE  DISTILLATION ;  HEATING  ; 
LIGHTING. 

Patents. 

Retorts;   Vertical  for  distilling,   carbonising, 

roasting  and  the  like  of  coal,  carbonaceous,  and 
other  material.  H.  R.  L.  Walker  and  W.  K. 
Bates,  London.  Eng.  Pat.  110,458,  Nov.  17,  1917. 
(Appl.  No.  10,951  of  1917.) 

In  a  vertical  retort  for  the  destructive  distillation 
of  coal,  shale,  peat,  or  wood,  gas  burners  are 
placed  in  inclined  radial  passages  in  the  walls, 
and  secondary  air  is  drawn  in  through  segmental, 
vertical  passages  in  the  walls.  The  combustion 
products  pass  upwards  through  zig-zag  flues  sur- 
rounding the  central  carbonising  chamber,  and  then 
downwards  through  segmental  flues  alternating  with 
the  secondary  air  passages,  to  a  transverse  hori- 
zontal flue  passing  through  the  retort.  The  gases 
then  pass  upwards  through  a  central  concentric 
heating  flue  to  the  discharge  flue.  The  volatile  dis- 
tillation products  are  withdrawn  from  the  top  of 
the  annular  retort.  The  charge  is  fed  from  a 
hopper  and  is  moved  downwards  by  an  annular 
ram  operated  hydraulically.  To  facilitate  removal 
of  the  coke,  the  upper  side  of  the  transverse  flue 
is  constructed  as  a  knife  edge. — W.  F.  F. 

Leading-in  conductor  [e.g.,  for  electric  lamps]. 
R.  Jacoby,  Berlin,  Assignor  to  General  Electric 
Co.  U.S.  Pat.  1,205,005,  May  7,  1918.  Date  of 
appl.,  Apr.  S,  1914. 

See  Eng.  Pat.  1050  of  1914;  this  J.,  1915,  900. 

Preparation  of  active  carbon  from  sea-age  sludge. 
Ger.   Pat.  305,895.    See  XIXb. 


HI.-TAR   AND   TAR   PRODUCTS. 

Naphthalene;  Determination  of in  tars  and  tar 

oils.    Knublauch.    J.  Gasbeleucht,  1918,  61,  134— 
137,  145—149. 

The  author's  method  of  estimating  naphthalene 
by  direct  titration  of  the  pierate  with  standard 
alkali  (this  J.,  1917,  702)  has  been  adapted  to  the 
analysis  of  tars  and  tar  oils.  The  precipitation 
is  effected  witli  both  the  sample  and  the  picric  acid 
in  alcoholic  solution.  After  mixing,  the  solution 
is  diluted  with  water,  and  the  precipitation  is 
complete  if  the  resulting  solution  contains  not 
more  than  10%  of  alcohol  and  at  least  0-2%  of 
picric  acid  or   less  than  12-5%   of  alcohol  and  at 


least  0-3%  of  picric  acid.  The  quantity  of  picric 
acid  must  be  chosen  to  ensure  these  end  con- 
centrations without  the  precipitation  of  free  picric 
acid.  Crude  naphthalene  and  tar  oils.  A  quantity 
containing  01 — 0-2  grm.  of  naphthalene  is  weighed 
into  a  200  c.c.  conical  flask;  15  c.c.  of  absolute 
alcohol  is  added  and  picric  acid  equal  to  2  to  2\ 
times  the  weight  of  naphthalene.  The  flask  and 
contents  are  heated  to  00° — 05°  C.  until  all  is  dis- 
solved, cooled,  and  the  volume  made  up  to  120  c.c. 
with  a  0-3%  aqueous  solution  of  picric  acid.  After 
1  hour  the  precipitate  is  collected  on  a  10  cm. 
smooths  filter  and  washed  with  a  0'2%  picric  acid 
solution.  The  paper  and  contents  are  transferred 
to  a  small  beaker  with  50 — 80  c.c.  of  water  and 
titrated  with  AV10  caustic  soda,  using  methyl 
orange  as  indicator,  a  deduction  of  0-2  c.c.  being 
made  for  the  picric  acid  retained  by  the  paper  and 
precipitate.  Phenol  does  not  interfere.  The  results 
with  pure  naphthalene  were  quantitative.  Tar. 
The  quantity  taken  should  contain  about  007  grm. 
of  naphthalene,  the  proportion  of  picric  acid  as 
above  but  In  no  case  more  than  00  grm.  so  as  to 
avoid  precipitation  at  the  end.  In  the  case  of 
viscous  tars,  the  sample  is  weighed  into  a  small 
beaker  and  the  picric  acid  dissolved  in  15  c.c.  of 
alcohol  added.  After  heating  the  beaker  and  con- 
tents to  00° — 05°  C,  the  tar  is  carefully  extracted 
by  stirring  and  manipulation  with  a  glass  rod  for 
at  least  30  minutes.  When  cold,  15  c.c.  of  water 
and  120  c.c.  of  0-3%  aqueous  picric  acid  solution 
are  added.  Leaving  the  tar  residue  in  the  beaker, 
the  pierate  precipitate  is  transferred  to  a  filter 
and  the  determination  continued  as  above.  Tars 
containing  much  light  oil  and  little  naphthalene 
give  unsatisfactory  end  points,  and  in  such  cases 
the  pierate  precipitate  is  decomposed  by  an  excess 
of  #/10  caustic  soda,  the  liquid  is  washed  with 
hot  water  into  a  small  beater,  and  then  filtered 
into  a  conical  flask.  5 — 0  c.c.  of  a  neutral  solution 
of  an  ammonium  salt  is  added  and  the  ammonia 
liberated  is  determined  by  distillation  into  a 
measured  volume  of  ST/10  sulphuric  acid.  When 
the  filtration  of  the  pierate  is  difficult,  the  tar  is 
extracted  with  15  c.c.  of  a  solution  of  picric  acid 
in  alcohol,  the  extract  being  poured  into  a  conical 
flask.  Further  extractions  are  made  with  35  c.e. 
of  alcohol,  and  the  washings  added  to  the  first, 
leaving  the  tarry  residue  behind.  35  c.c.  of  the 
alcohol  is  removed  by  distillation  and  the  deter- 
mination of  the  pierate  continued  as  described. 
Light  oils  or  tar  oils.  It  is  necessary  to  remove 
a  portion  of  the  light  oil  before  precipitation. 
The  oil  taken  is  treated  with  the  picric  acid  dis- 
solved in  25  c.c.  of  alcohol  and  a  portion  of  this 
is  distilled  off.  After  eooling,  the  0-3%  solution  of 
picric  acid  is  added  so  as  to  dilute  the  alcohol 
ten  times  and  the  determination  is  completed  by 
one  of  the  methods  described.  The  volume  of 
alcohol  distilled  and  the  weight  of  picric  acid 
taken  must  be  chosen  so  that  the  end  concentra- 
tions are  appropriate. — H.  J.  H. 

Pitch,  asphaltum  and  similar  substances;  Method 

for  measuring  the  coefficient  of  expansion  of . 

K.  Kawakami.    Kogvo-Kwagaku-Zasshi  (J.  Chem. 
Ind.,  Tokyo),  1918,  21,  107—112. 

The  apparatus  consists  of  a  glass  cylinder,  2  cm. 
in  diam.  and  11-5  cm.  long,  provided  with  a  glass 
stopper  carrying  a  graduated  capillary  tube  about 
13  cm.  long.  The  substance  to  be  tested  is  melted 
and  poured  into  the  cylinder,  leaving  a  small  space 
about  1  cm.  deep  on  the  top,  and  allowed  to  cool. 
The  space  above  the  substance  is  next  filled  with 
coloured  water  and  the  stopper  is  placed  in  the 
cylinder.  The  level  of  the  water  in  the  capillary 
is  adjusted  to  zero  and  the  whole  apparatus  is 
placed  in  a  water  thermostat  kept  at  the  required 
temperature   until   the   rise  of   the    water   In   the 
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capillary    conOOO.       The  capillary     is   <-:i Hlir:i1<>l    b\ 

filling  with  mercury,  and  the  volumes  of  the  whole 
apparatus  ami  of  the  water  are  also  measured. 
From  tin'  above  data  the  volume  expansion  of  the 
substance  is  calculated,  correction  being  made  for 
the  expansion  of  the  water  and  of  the  glass. 

-J.    F.    B. 

p-Aminoplicnol ;    Electrolytic    preparation    of   . 

T.    Shojl.      Kogyo-Kwagaku-Zasahl    (J.    Chem. 
[nd.,  Tokyo),   1!)1S,  21.    117     L3tt. 

Thk  author  has  studied  the  conditions  for  the 
preparation  of  p-amlnophenol  by  the  electrolytic 
reduction  of  nitrobenzene  in  presence  of  sulphuric 
acid.  Platinum  electrodes  are  most  satisfactory, 
but  a  carbon  cathode  may  he  used.  The  concentra- 
tion of  the  sulphuric-  arid  inusi  not  exceed  80%, 
in  order  to  avoid  sulphonatlon  of  the  amlnophenol. 
The  quantity  of  sulphuric  add  should  be  five  times 

that  of  the  nitrobenzene.  The  temperature  must 
t>e  kept  at  about  80°O.,  ns  a  higher  temperature 
accelerates    sulphonatlon.      The    current    density 

should  be  8 — 0  amp.  per  sq.  dm.  and  the  IvM.F. 
6 — S  volts.  Vigorous  agitation  of  the  electrolyte 
Is  most  important  from  the  point  of  view  of 
efficiency,  and  with  good  agitation  the  quantity 
of  electricity  consumed  is  nearly  theoretical.  The 
cathode  chamber  must  be  kept  closed  to  avoid 
loss  of  nitrobenzene  by  evaporation.  Under  these 
conditions  the  yield  of  p-amlnophenol  is  43%  of  the 
theoretical.  A  portion  of  the  sulphuric  acid  may 
be  used  again  after  making  tip  with  strong  acid; 
another  portion  may  he  used  for  neutralisations, 
e.g.,  of  alkali  fusions,  etc.  In  spite  of  the  low 
yield  the  method  is  capable  of  competing  with  the 
chemical    method   on   account    of   its  simplicity  and 

because  nitrobenzene   is  a  cheaper  raw  materia] 

than  phenol.— J.  F.  B. 

Anthraquinone;    Determination    of   .      II.    F. 

Lewis.     J.   Ind.    Bng.  ('hem..   1918,   10,   42.-. — 420. 

■:oi  for  the  separation  of  anthraquinone  from 

anthracene  and  phenanthraquinone  consists  in  boil- 
ing   the    mixture    with    an    excess     of    5%    sodium 

hydroxide  solution  and  zinc  dust;  this  anthra- 
quinone is  reduced  to  oxanthranol  (Grnebe  and 
I.iehcrmann.  Annalen,  1871,  160,  12(1)  and  goes  into 
solution.  Tlie  mixture  is  filtered  and  the  insoluble 
portion  treated  with  further  quantities  of  alkali 
and  zinc  dust.  When  the  filtrate  is  shaken  with 
air.  the  anthraquinone  is  re-oxidised,  and  may  be 
collected,  dried,  and  weighed.  (See  also  J.  Chem. 
Soc.,  Sep.,  1918.)— W.  P.  S. 

Organic  sulphur  compound;  Preparation  of  a  new 

type  of  .     G.  N.  While.     Cheni.  Soc.  Trans., 

litis,  113,  COS— COO. 
Tiif  crystalline  sodium  salt  of  /3-naphthylthiosulph- 
oxyiie  add,  C„HJS.SH1  can  be  obtained  by  heat- 
ing a  mixture  or  /3-naphthyl  dlsulphlde,  sulphur, 
and  sodium  sulphide  crystals.  The  corresponding 
lead  salt,  obtained  by  double  decomposition, 
gradually  decomposes  when  kept,  changing  from  its 
original  deep  orange  colour  through  scarlet  and 
brown  to  black,  whilst  when  heated  with  alcohol  it 

yields  0-naphthy]  dlsulphlde.     it  is  probable  that 

"analogous  compounds  are  formed  as  intermediate 
products  in  the  manufacture  of  sulphide  dyes. 

— D.  F.  T. 

Comparative  study  of  the  thermal  decomposition  of 
coal  and  of  some  Qf  the  products  of  its  carboni- 
sation.    Whitaker  and  Suydani,  jun.     See  Ha. 


Determination     of  toluene     in     crude     petroleum. 
Bowrey.    »S'ee    Ha. 


l'mvis. 
Bituminous    binder  and   process   of  making  same 

from  coal-tar  pitch.     G.  A.  Henderson,  St.  Albans, 

w.  Va.    D.S.   Pat  1,206,281,  May  14,  1918.    Date 
of  appl.,  July  30,  T.H7. 

Coal-tau  pitch  is  mixed  with  sulphur  and  petroleum, 

and  then  heated  to  drive  off  the  petroleum,  whereby 
a  bituminous  hinder  is  produced  consisting  of  sul- 
phur (i  to  it,  and  coal-tar  pitch  86  to  94%.— T.  St. 

Producer-gaa  tar  from  coal;  Treatment  of .     A. 

Blebeck'sche  Montanwerke  a.-i;..  iiaile.      Ger. 
Pat.  302,398,  Dec.  14,  1916. 

Tiik  tar  or  tar  oil  is  washed  with  a  limited  quan- 
tity of  alcohol  or  wood  spirit  at  a  moderate  tem- 
perature. Air  is  blown  through,  forming 
oxygenated  products  which  are  dissolved  by  the 
alcohol.  The  alcohol  layer  and  the  undissolved 
portion  are  separated  and  both  freed  from  spirit. 
The  oxygenated  products  are  left  as  heavy  viscous 
liquid  suitable  for  lubricating  waggon  axles.  The 
undissolved  portions  are  lighter  and  can  be  frac- 
tionated into  motor  spirit  and  lubricating  oil.  Tht 
necessity  for  washing  with  sulphuric  add,  with 
its  attendant  losses  and  inconveniences,  is  avoided. 

— H.  J.  H. 

Crcsols;  Oxidation  of  .       U.   Pomilio,    Turin, 

Italy.    U.S.  Pat.  1,205,378,  May  7,  1918.    Date  of 
appl.,  Aug.  20,   1017. 

See  Eng.  Pat.  103,730  of  191G;  this  J.,  1917,  382. 

Electrical  insulating   materials    [from  pitch].     Eng. 
Pat.  110,532.    See  XI. 


Apparatus  for  distilling   oils,  fats,    and    the   like. 
Eng.    Pat.    110,300.     See   XII. 

Process  and  apparatus  for  the  cracking  of  hydro- 
carbon oils.    Eng.  Pat.  110,301.    See  IIa. 


Process    for    tanning    animal    hides.       Ger.   Pat. 
301,859.    See  XV. 


IV.-COLOURING   MATTERS   AND   DYES. 

Xajihthol-      and      naphthyluminc-sulphonic      acids; 
Action    of   tetrazodiro-tolylmethane   chloride   on 

.     /.     J.  H.  Stebbins,  jun.  J.  Ind.  Eng.  Chem., 

1918,  10,    415— IIS. 

Two  red  dyes  are  obtained  by  the  action  of  tetrazo- 
di-o-tolylmethane  chloride  on  1.4-naphtholsnlphonlc 

acid:  one,  which  is  formed  in  aqueous  solution, 
contains  one  inol.  of  1.4-naphtholsnlphonie  acid 
and  is  insoluble  in  water,  the  other,  containing 
two  tnols.  of  the  acid,  is  produced  when  the  reacting 
solution  contains  alcohol;  it  is  soluble  in  water. 
These  two  products  dye  wool  but  have  no  affinity 
for  cotton.  In  aqueous  sodium  carbonate  solution 
tetrozodio-lolylmethane  chloride  combines  directly 
with  two  mois.  of  2.3.0-naphtholdisulphonic  acid. 
(Sec  also  J.  Chem.  Soc.,  191S,  1.,  353.)— W.  P.  S. 

Patents. 

Acid  xcool  dyestuffs;  Manufacture  of indifferent 

to  copper.  O.  Imray,  London.  From  Soc.  Chem. 
Ind.  in  Basle,  Switzerland.  Eng.  Pat.  110,530, 
June  11,  1917.  (Appl.  No.  8329  of  1917.)  Addi- 
tion to  Eng.  Pat.  15,127,  Oct.  20.  1915. 
Dyestuffs  containing  copper  and  soluble  in  water 
are    prepared    by     treating    mordant-dyeing    azo- 
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dyestuffs  derived  from  diazocarboxylie  acids  of  the 
benzene  or  naphthalene  series  or  from  nitro-, 
sulpho-,  or  halogen  derivatives  of  such  acids, 
which  contain  no  hydroxyl  group  in  o-position  to 
the  diazo-group,  with  copper  or  a  copper  compound, 
as  described  in  Eng.  Pat.  1611  of  1915  (this  J., 
1916,  301),  or  by  producing  the  dyestuffs  in  pre- 
sence of  copper  or  a  copper  compound  as  described 
in  Eng.  Pat.  15,127  of  1915  (this  J.,  1916,  1104; 
see  also  Eng.  Pats.  12.249,  13,204,  and  16,916  of 
]915;  this  J.,  1916,  419,  922,  and  1917,  78).— L.  A.  C. 

Azo-dyestuffs;  Manufacture  of  chromium  com- 
pounds of  .    O.  Imray,  London.    From  Soc. 

Chem.  Ind.  in  Basle,  Switzerland.  Eng.  Pat. 
116,535,  June  12,  1917.  (Appl.  No.  8420  of  1917.) 
Addition  to  Eng.  Pat.  104,045,  Mar.  13,  1916. 
According  to  the  present  process,  which  is  a  modi- 
fication of  that  described  in  the  chief  patent  (see 
U.S.  Pat.  1,221,849;  this  J.,  1917,  542),  chromium 
compounds  of  azo-dyestuffs,  used  for  producing 
fast  tints  in  an  acid  bath,  as  described  in  Eng. 
Pat.  15,456  of  1915  (this  J.,  1916.  1255),  may  be 
prepared  by  treating  the  dyestuff  in  presence  of 
a  solvent  (e.g.,  water)  at  a  raised  temperature 
with  chromium  hydroxide  or  a  hydrated  chromium 
oxide,  preferably  in  freshly  precipitated  or  colloidal 
condition,  or  with  a  normal  chromate,  with  or 
without  the  addition  of  a  reducing  agent  or  an 
alkali-fixing  agent,  or  both.— L.  A.  C. 

Mono-azo    dyes;    Preparation     of    mordant    . 

Ges.  fiir  Chem.  Ind.  in  Basel.     Ger.  Pat.  304,674, 

Dec.  29.  1915. 
Diazo  compounds,  especially  o-hydroxydiazo  com- 
pounds of  the  benzene  or  naphthalene  series,  are 
coupled  with  the  condensation  product  from  isatin 
and  resorcinol  prepared  as  described  in  Ger.  Pat. 
290,599  (this  J.,  1910,  530).— L.  A.  C. 

[Sulphur  dyes.]  Method  for  preparing  blue  colour- 
ing materials.  Method  for  preparing  direct- 
dyeing  black  colouring  materials.  R.  Vidal, 
Asnieres,  France.  U.S.  Pats.  1,265,836  and 
1,265,837,  May  14, 1918.  Date  of  appl.,  Aug.  18, 1916. 

See  Fr.  Pat.  468,526  of  1913;  this  J.,  1914,  957 
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Textile  fibres;  Investigations  on  .     W.  Harri- 
son.   Proc.  Roy.  Soc,  1918,  A,  94,  460 — 169. 

Double  refraction  in  textile  fibres  is  due  to  the 
presence  of  internal  stresses.  It  may  be  increased 
by  compressing  the  fibres,  for  instance,  between 
a  thick  glass  plate  and  a  grooved  celluloid  film 
placed  on  a  second  glass  plate,  the  whole  being 
examined  on  the  stage  of  a  microscope  in  polarised 
light  between  crossed  nicols  and  the  difference 
between  the  compressed  and  uncompressed  portions 
noted.  Examined  in  this  way  under  a  pressure  of 
5  tons  per  sq.  in.,  wool  fibres  showed  interference 
figures  indicating  spreading  of  the  fibre  substance 
in  all  directions  away  from  the  centre  of  pressure: 
cotton  fibres  offer  greater  resistance  to  deformation 
lhan  wool  fibres  and  show  no  interference  figures. 
After  removal  of  the  pressure,  in  both  cases,  the 
fibres  did  not  return  to  their  original  shape;  the 
increased  double  refraction  of  the  compressed  por- 
tions remains  until  the  stresses  are  relieved  by 
immersion  in  water.  The  return  to  the  original 
shape  in  cold  water  is  much  more  rapid  in  the  case 
of  wool  than  in  that  of  cotton.  Similar  results 
were  obtained   when  fibres  which   had   been  bent 


or  twisted  were  placed  in  cold  water.  Fibres  sub- 
jected to  a  limited  amount  of  extension  when  dry 
do  not  return  to  their  original  length  when  kept 
loose  in  a  dry  atmosphere,  but  do  so  rapidly 
when  placed  in  water ;  the  effect  of  a  humid  atmo- 
sphere is  the  same  as  that  of  cold  water  but  much 
less  rapid.  At  high  temperatures,  water  renders 
fibres  truly  plastic:  deformation  is  produced  by 
compression,  but  this  causes  little  or  no  internal 
stresses.  These  experiments  have  a  bearing  on  the 
"  feel  "  and  finish  of  textile  fabrics.  The  double 
refraction  shown  by  cotton  fibres  in  the  natural 
state  is  due  to  permanent  strain  produced  by 
internal  stresses;  it  disappears  when  the  fibre  is 
swollen  by  cuprammonium  solution,  except  in  those 
bands  where  swelling  has  not  occurred.  The  direc- 
tion of  strain  is  parallel  to  the  axis  of  the  fibre 
and  the  natural  condition  of  cotton  fibres  corre- 
sponds with  that  produced  by  tension  on  an  elastic 
body;  all  the  other  natural  fibres  appear  to  be 
subject  to  similar  stresses.  The  shrinkage  in 
length  which  takes  place  on  mercerisation  appears 
to  be  due  to  the  balancing  of  the  internal  stresses. 
The  condition  of  a  highly  nitrated  cotton  fibre  con- 
taining more  than  12-5%  of  nitrogen  is  just  the 
reverse  and  corresponds  to  that  produced  in  an 
elastic  body  by  compression  in  the  direction  of  the 
axis.  In  both  cotton  and  wool  the  distribution  of  the 
internal  stresses  is  irregular.  The  modification  of 
the  internal  stress  produced  by  boiling  wool  in  water 
is  similar  to  that  produced  by  treating  cotton  fibres 
with  concentrated  alkalis.  Cold  water  has  no 
influence  in  relieving  the  natural  internal  stresses, 
probably  because  these  are  due  to  changes  in 
volume,  whereas  stresses  caused  by  external  com- 
pression are  only  due  to  changes  in  shape.  Artifi- 
cial fibres  are  generally  produced  with  internal 
stresses  which  cause  double  refraction,  similar  to 
those  occurring  in  natural  cotton,  and  the  physical 
forces  which  are  operative  in  the  formation  cf 
artificial  fibres  from  viscous  fluids  are  analogous 
to  those  acting  in  the  formation  of  natural  fibres 
from  plastic  cell  materials. — J.  F.  B. 


Cotton  plant;  Chemistry  and  histology  of  the  glands 
of  the  — —  with  notes  on  the  occurrence  of  similar 
glands  in  related  plants.  E.  E.  Stanford  and  A. 
Viehoever.  J.  Agric.  Research,  1918,  13,  419-^35. 
Internal  glands  occur  in  the  cortex,  foliage,  flower 
and  seed  of  the  different  species  of  cotton,  plants, 
and  to  some  extent  in  plants  of  allied  genera 
(TheSpesia,  Eriowylon,  etc.).  The  glands  in  portions 
of  the  plant  exposed  to  light  contain  quercetin, 
probably  in  the  form  of  its  glueosides,  quercimeri- 
trin  or  isoquercitrin,  ethereal  oil,  resins,  and  pos- 
sibly tannins.  They  are  surrounded  by  flattened 
cells  which  contain  a  red  anthocyan  pigment.  The 
glands  not  normally  exposed  to  light  contain  gossy- 
pol  and  are  surrounded  by  a  layer  of  flattened  cells 
which  do  not  contain  anthocyans.  On  exposure  to 
the  light  the  gossvpol  is  replaced  by  quercimeritrin. 

— C.  A.  M. 


Hemp;  Korean   .     K.   Ueda.     Kogyo-Kwagaku- 

Zasshi  (J.  Chem.  Ind.,  Tokyo),  191S,  21,  314—319. 
Hemp  bast  fibre  is  produced  in  large  quantities  in 
Korea;  it  is  prepared  by  an  artificial  retting  pro- 
cess and  the  scutching  is  done  by  hand.  The 
strands  average  1-2— 1-3  m.  in  length  and  0-6 — 
0-7  mm.  in  breadth:  the  fibre  has  a  pale  yellow 
colour  and  appears  of  excellent  quality.  An 
analysis  of  a  typical  specimen  showed  :  moisture. 
9-77;" ash,  207;  oil  and  wax,  1-26;  aqueous  extract, 
7-30;  cellulose,  7103:  incrusting  matter,  10-64%. 
The  cellulose  was  determined  by  Cross  and  Bevan's 
method:  lignocellulose  was  present  in  the  raw 
fibre.— J.  F.  B. 
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Chemistry  of  the  cotton  plant,  with   special  refer- 
rue*-  tn   i  pland  cotton.    Vlehoever  and  ottos. 

s,e  XX. 

Patents. 

Cotton;  Process  for  imparting  u  transparent  appear- 

MM   to   .     E.    IlelH-rlciu.    Wnttwil,    Switzor- 

land.    U.S.  Pat.  1,266,082,  Mav  7,  1808.    Date  ox 
appL,   July  20,   KMT. 

I  i;\n-iaiu:m  cllcts  on  cotton  fabrics  nre  produced 
bj  subjecting  the  goods  t<>  the  action  of  a  caustic 
alkali  solution  of  iu  least  16°B.  (sp.  gr.  1-109), 
washing  and  then  treating  with  sulphuric  acid  of 

at    least    50-5° B.    (si>.    gr.    1-488),    both    treatments 

being  carried  out  al  a  temperature  below  0°  C. 
The  order  of  the  treatments  may  be  reversed,  and 
the  two  treatments  may  be  repeated  alternately; 
one  of  the  reagents  may  be  caused  to  react  only 
in  places  to  produce  pattern  effects,  and  the  fabrics 
ma]  be  treated  under  tension. — .t.  F.  B. 


Cellulose;  Manufacture  of  coverings  or  masses  of 

Structureless    .     C.    P.    Cross.    London,     and 

Viscose  Development  Co.,  Ltd.,  Bromley,  Kent. 
Hug.  Pat.  116,366,  .Tunc  12,  1917.  (Appl.  No.  8418 
of  1917.) 

lose  regenerated  from  viscose  is  deposited  in 
the  form  of  a  covering  or  mass  and  washed:  the 
shrinkage  which  takes  place  during  drying  is  regu- 
lated by  subjecting  the  covering  or  mass  during  the 
l>erIod  of  dehydration  to  an  Intermittent  or  con- 

linuous  rolling  pressure,  which  is  increased  as 
the  dehydration  proceeds.  For  instance,  annular 
cylinders    of    structureless    cellulose    are    prepared 

by  regenerating  cellulose  from  viscose  in  a  cylindri- 
cal mould  with  a  cere:  the  core  is  removed,  and 

the  Cellulose  cylinder  washed  free  from  salts;  the 
cellulose'  is  mounted  on  the  spindle  or  other  article 

to  be  covered  and  allowed  to  shrink  thereon,   it 

is  then  rolled  on  or  by  a  rigid  surface  under 
pressure  during  the  drying  process,  which  may  be 

assisted  by  heat  or  hot  air.  At  a  certain  Stage, 
preferably  when  the  mass  contains  about  00%  of 
cellulose  and  40',  of  water,  glycerin  may  be  applied 
to  the  cellulose  and  worked  in  bv  the  rolling. 

-J.  F.  B. 

Hunks  or  warps  of  yarn,  looven  or  felted  fabrics, 
leather,  and  fibrous  materials;  Machinery  em- 
ployed  for  drying  .    T.    Ogle,   Leeds.    Eng. 

Pat.  116,214,  Oct.  22,  1917.  (Appl.  No.  15,281  of 
1917.) 

The  material,  suspended  from  carriers  travelling 
on  chains,  passes  through  a  central  longitudinal 
chamber  separated  by  partitions  from  two  lateral 
compartments.  Pans  and  healing  arrangements  are 
situated  in  the  lateral  compartments  and  slots  arc 
pierced  in  the  partitions  through  which  heated  air 
passes  into  the  central  Chamber,  the  slots  being 
arranged  in  groups  alternately  so  that  those  which 
are  at  the  top  on  one  side  nre  directly  opposite  to 
slots  at  the  bottom  on  the  other  side.  The  air  Is 
thus  caused  to  circulate  across  the  chamber 
diagonally  and  through  the  material  from  one  side 
to  the  other  alternately  and  in  an  upward  or  down- 
ward direction,  or  both. — J.  F.  B. 

Acetyl    cellulose,  and    process    of    making    same. 

W.  G.  Lindsay,   Newark,  N.J.,  Assignor  to  The 

Celluloid  Co.     T\S.    Pat.   1,265,216,   May   7,    1918. 

Date  of  appl.,  July  11.  1914. 

i'iimmise   is   treated    In   a    preliminary   bath    with 

alcohol   and    acetic   acid   or    other   diluent,    which 

without  itself  altering  the  cellulose  induces  acetyla- 

tlon  In  the  subsequent  process;  the  treated  cellulose 

Is  then  treated  with  a  mixture  of  acetic  anhydride 


and  a  diluent,  such  as  benzene.  The  product  con- 
sists of  librous  acetylcellulo.se  which  has  Its  original 
structure    unaltered    and     Is    soluble    In    acetvlene 

tetrachloride.— J.  F.  B. 

AoetylcellulOSe;  Compound  of  —  -  ami  process. 
W.  G.  Lindsay,  Newark,  N.J.,  Assignor  to  The 
Celluloid  Co.  U.S.  Pat  1,266,217,  Mav  7,  1917. 
Kale  of  appl.,   Sept.    1,   1918. 

an  acetylcellulose,  which  becomes  plastic  In  chloro- 
form, is  dissolved  together  with  camphor  in  a 
common  solvent,  a  liquid  monohydroxyaliphalic 
alcohol  having  more  than  two  carbon  atoms  is 
added,   and    the   mixture   dried. — J.   F.    B. 

Pyroxylin   composition.       P.    Sparre,   Assignor  to 

H.  I.  du  Ponl  <lc  Nemours  Powder  Co.,  Wilming- 
ton, Del.  I'.S.  Pat.  1,266,073,  Mav  14,  mis.  Date 
of  appl..  Sept.  :;,  1914.  Renewed  Sept.  28,  1917. 
A  rviioxM.iN  which  is  soluble  to  the  extent  of  at 
least  50%  in  a  mixture  of  equal  parts  Of  com- 
mercial ethyl  alCOho]  anil  benzene  is  dissolved  in 
a  solvent,  containing  45 — (10%  of  benzene.  .'Ill-  15% 
of  alcohol,  and  3 — 15%  of  a  more  powerful  solvent, 
such  as  arnyl  acetate. — J.  F.  I!. 

Lignonesulphonie  acid  or  its  salts;  Method  of  pre- 
paring nitroso  compounds  from      — .    B.  Oman, 

Stockholm,  Sweden.  Eng.  Pat.  103,654,  Jan.  4, 
1917.  (Appl.  No.  205  of  1917.)  Under  Int.  Cotiv., 
Jan.  20,  1916. 
l.K.xoM.M ILPH0RIC  acid  or  one  of  Its  sails  is  treated 
with  nitrous  anhydride  or  substances  yielding 
nitrous  anhydride.  For  example,  sulphite-cellulose 
waste  lye,  after  precipitation  of  the  liguiiisulphnu- 
ates  by  salt  and  concentration  to  about  one-sixth  of 
its  volume,  is  treated  with  a  solution  of  about. 
60  grms.  of  sodium  nitrite  per  litre  of  concentrated 

Bit  rate  and  300-    500  grms.  of  20—25%  sulphuric  acid 

whilst  cooling  ami  stirring,  ami  the  nitroso  com- 
pound is  precipitated  by  adding  a  salt,  e.g.,  sodium 

sulphate.       (Reference   is  directed   in  pursuance  of 

Seel .  8,  Sub-seel .  2.  of  the  Patents  and  Designs  Act, 
1907,  to  Eng.  Pat.  103,653;  this  J.,  1918,  140a.) 

—J.  F.  B. 

Sulphite  cellulose   waste  lye;  Method  of  treating 

to   make    it    suitable    for  further   treatment. 

E.  Oman,  Stockholm,  Sweden.    Eng.  Pat.  106, 193, 

May  12,   1917.     (Appl.   No.  (.793  of  1917.)     Under 

Int.  Conv.,  May  13,  1910. 
Sulphite  waste  lye  at  a  concentration  of  10%  dry 
substance  contains  about  2-5%  of  sugars,  2-5%  of 
calcium  Ugninsulphonates,  and  5%  of  calcium 
lignonesulphonates.  The  Ugninsulphonates  are  pre- 
cipitated by  saturating  the  waste  lye,  without  any 
preliminary  treatment,  with  sodium  chloride  and 
heating  to' 50°— 70°  C,  and  the  lignonesulphonales 
remain  dissolved  in  the  saturated  liquid,  even  after 
concentration  (see  also  this  J..  1918,  121  a).  (Refer- 
ence is  directed  under  Sect.  7,  Sub-sect.  4,  of  the 
Patents  and  Designs  Act.  1!»07.  to  Eng.  Pat.  20,030 
of  1S93;   this  J.,  1S94,  1085.)— J.  F.  B. 

I'ii/i:  r.  textilose,  or  other  similar  material;  Manu- 
facture Of  thread,  string,  and  cord  from  strips  of 

.       Soc.        Alsacienne       de       Constructions 

Mi'caniques,  Belfort,  France.  Eng.  Pat.  113,970, 
Mar.  (!,  1918.  (Appl.  No.  3914  of  1918.)  Under 
Int.  Conv.,  Apr.  27,  1914. 

IFood;  Machine  for  comminuting [for  making 

wood   pulp].      A.    6.    Bloxam,    London.      From 

Zellstoli-fabrik  Waldhof,  Mannheim-Waldhof, 
Germany.  Eng.  Pat.  110,004,  Aug.  10,  1917. 
(Appl.  No.  11,530  of  1917.) 
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Paper;     Apparatus     for    regenerating     old     . 

B.  A.  Navarre,  Lyon,  France.    U.S.  Pat.  1.205,809, 
May  14,  191S.    Date  of  appl.,  Sept.  14,  1917. 

See  Eng.  Pat.  114,257  of  1917;  this  J.,  191S,  2G4a. 


Prying  apparatus  for  use  in  drying  fruit,  herbs, 
vegetables-,  seeds,  chemicals,  fibre,  and  the  like. 
Eng.  Pat.  116,000.    See  I. 


Process   of  printing   paper.       Eng.    Pat.    116,109. 
See  VI. 


Purification  and  deodorisation  of  industrial  socage. 
Ger.  Pat.  304,040.     See  XIX  d. 


VI.-BLEACfflNG  ;  DYEING;  PRINTING; 
FINISHING. 

Acer  ginnala;  Application  of  leaves  of  [for 

dining,  etc.]  in  Korea.  Y.  Ueda.  Kogyo- 
Kwagaku-Zasshi  (J.  Chem.  Ind.,  Tokyo),  191S,*21, 
211—219. 

A  species  of  maple  tree,  Acer  ginnala  (Korean  name 
"  Shinnamu  "),  is  widely  distributed  in  Korea.  The 
leaves  contain  about  16%  of  tannin  and  a  small 
quantity  of  yellow  colouring  matter.  The  extract 
is  prepared  by  boiling  the  leaves  with  water  and 
evaporating;  the  yield  is  about  30%.  Analyses  of 
Shinnamu  extract  showed :  moisture,  16-29  and 
19-50%;  tannins,  38-47  and  37-71%.  Used  as  a  dye- 
stuff  it  gives,  on  cotton,  black  and  grey  shades 
with  iron  mordant  and  khaki  with  chrome-copper 
mordant;  on  silk  and  tussab,  black  suitable  for 
weighting  purposes  with  iron  mordant;  on  wool, 
fast  khaki  with  chrome  mordant. — J.  F.  B. 


Aniline     Black;     Notes     on     steamed     .       E. 

Bechtel.     F-irber-Zeit.,  1917,   28,  300.    Z.  angew. 
Chem.,  1918,  31,  Ref.,  1S2. 

In  place  of  hydrochloric  acid  a  mixture  of  hydro- 
chloric and  nitric  acids  may  be  used  with  advan- 
tage. The  vegetable  fibre  is  not  injured  and  the 
liberated  chlorine  contributes  to  the  oxidation  of 
the  aniline.  Potassium  ferrocyanide  may  be  re- 
placed by  the  sodium  salt  in  presence  of  which  the 
black  is  oxidised  more  rapidly.  The  calcium  salt 
is  not  so  satisfactory,  as  it  tends  to  form  sparingly 
soluble  double  salts  with  potassium  and  sodium 
salts.  The  ferroeyanides  also  exert  a  neutralising 
influence.  The  mineral  acid  decomposes  principally 
the  chlorates,  with  the  formation  of  oxygen, 
chlorine,  and  chlorous  acid,  and  this  mixture  of 
oxidising  gases  becomes  active  during  the  steaming 
of  the  goods  to  develop  the  colour.  A  mixture  of 
ferrocyanide  with  aniline  oil  and  acid  does  not 
produce  a  black  but  gives  a  blue  on  vegetable  fibres ; 
this  imparts  a  certain  freshness  to  a  black  which 
is  not  excessively  soaped  and  neutralises  in  a 
physical  sense  the  action  of  the  reducing  agents 
which  cause  "greening."  In  the  strongly  oxidis- 
ing atmosphere  which  is  necessary  for  the  develop- 
ment of  Aniline  Black,  the  discharge  of 
p-Nitraniline  Red  by  hydrosulphite-formaldehyde  is 
very  easily  effected.  A  temperature  of  90°  C.  and 
a  short  treatment  of  one  minute  is  amply  suffi- 
cient, whereas  in  the  ordinary  way  in  an  atmo- 
sphere free  from  air  a  temperature  above  100°  C, 
and  a  treatment  of  several  minutes  are  employed. 

—J.    F.    B. 


Vat     dyestuffs;    Process    for    printing     coloured 

reserves  with  certain  .     R.   Haller.     Fiirber- 

Zeit.,  1917,  28,  247—249.  Z.  angew.  Chem.,  191S, 
31,  Ref.,  1S3.  Sealed  communication,  Soc.  Ind. 
Mulhouse,  Jan.  21,  1913. 

It  is  well  known  that  zinc  or  manganese  salts  or  a 
mixture  of  the  two  act  as  an  efficient  reserve  in 
Indanthrene  dye-baths,  and  there  are  various 
methods  for  thus  obtaining  white  effects.  If  a 
vat  dyestuff  be  added  to  such  a  reserve,  e.g. 
Indanthrene  Yellow,  together  with  stannous  oxide 
and  anthraquinone,  it  is  possible  by  simple  dipping 
of  the  printed  goods  in  an  Indanthrene  or  other 
similar  dye-bath,  to  fix  the  added  colour  in  pure 
shade.  The  alkali  of  the  Indanthrene  dye-bath 
penetrates  into  the  reserve  and,  in  conjunction  with 
the  stannous  oxide,  reduces  the  vat  dyestuff  pre- 
sent in  it,  while  the  manganese  and  zinc  salts  also 
present  in  the  reserve  prevent  it  from  taking  up 
the  colour  from  the  main  dye-bath.  Still  better 
results  are  obtained  if  "  Hydrosulphite  cone."  and 
a  solution  of  potassium  sulphite  are  added  to  the 
printing  colour.  By  this  means  the  added  dyestuff 
is  already  reduced  in  the  printing  colour,  so  that 
the  leuco-compound  is  dissolved  by  the  alkali  of 
the  dye-vat  and  converted  into  a  form  in  which  it 
is  most  easily  fixed  on  the  fibre.  The  addition  of 
a  little  stannous  chloride  assists  the  reduction  pro- 
cess. It  has  also  been  found  that  Rongalite  and 
ferrous  sulphate  mixed  with  the  printing  colour 
and  added  to  the  dyestuff  will  also  produce 
coloured  reserves  in  Indanthrene  dye-vats.  The 
printed  goods  are  steamed  at  105°— 110°  C,  passed 
through  the  dye-bath,  scoured,  washed,  and  dried. 
The  alkali  dissolves  the  leuco-compound  and  enables 
it  to  be  fixed  on  the  fibre.  The  ferrous  sulphate 
acts  in  the  first  place  as  a  reserve  but  also  com- 
pletes the  reduction  of  the  printed  dyestuff. 

—J.  F.  B. 

Vat  dyestuffs;  Explanation  of  nailer's  process  for 

printing  coloured  reserves  on  certain  .      H. 

Pomeranz.  Farber-Zeit,  1917,  28,  308—310.  Z. 
angew.  Chem.,  1918,  31,  Ref.,  183. 
In  Haller's  process  (see  preceding  abstract)  it 
remains  unexplained  how  the  neutralisation  of  the 
alkali  and  its  action  as  a  fixing  agent  can  proceed 
simultaneously.  Haller  uses  for  his  printed  reserve 
an  addition  of  anthraquinone  and  zinc  chloride. 
The  special  case  of  Indanthrene  Yellow  printed  as 
a  reserve  in  an  Indanthrene  Blue  vat  is  explained 
by  the  fact  that  the  anthraquinone  and  the  zinc 
hydroxide  precipitated  by  the  alkali  from  the  zinc 
chloride  present  a  certain  resistance  to  the  fixation 
of  the  Indanthrene  Blue  but  not  to  that  of  the 
Indanthrene  Yellow.  This  difference  in  behaviour 
of  the  two  dyestuffs  would  be  sufficient  to  account 
for  the  fixation  of  the  yellow  in  preference  to  the 
blue,  in  view  of  the  short  time  of  immersion  in 
the  blue  dye-vat.  A  similar  explanation  holds  for 
the  second  reserve  method  described  by  Haller, 
only  in  this  case  there  is  the  additional  influence 
of  the  ammonium  base  in  the  Rongalite  CL,  which 
is  also  opposed  to  the  fixation  of  the  Indanthrene 
Blue.— J.  F.  B. 
Investigations  on  textile  fibres.    Harrison.     See  V. 

Patents. 

Wool,   yarn   or  other  fibrous  material;  Appar-atus 
for  scouring,  dyeing,  or  otherwise  treating   with 

liquor .     H.  Walker,  Cleckheaton.    Eng.  Pat. 

110.129.  (Appl.  Nos.  7603,  May  20,  and  17,253, 
Nov.  23,  1917.) 
The  liquor  is  contained  in  a  trough  in  which  are 
situated  a  number  of  perforated  cylinders  with  or 
without  vanes  inside  them.  A  travelling  apron 
carries  the  material  under  the  perforated  cylinders 
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and  between  groups  of  rollers  situated  between 
each  two  cylinders  throughout  the  length  of  the 
machine.  The  material  may  1k>  held  in  position 
■  mi  the  apron  by  one  or  more  guiding  tapes  or 
bands  which  travel  with  the  apron  and  return 
outside  Uii>  trough  above  the  cylinders.  The  action 
of  the  perforated  cylinders  on  the  travelling 
materia]  causes  the  liquid  to  circulate  in  and  out 
of  the  material  in  a  vertical  direction  without 
disturbing  its  arrangement.-  .1.  l'.   1$ 

Am  viUi ins;  Production  of  insoluble  on  the 

fibre.  The  Imperial  Trust  for  the  Encourage- 
ment of  Scientific  and  Industrial  Research, 
London,  and  G.  G.  Hepburn,  Manchester.  Eng. 
Pat  110,880,  June  11,  mi?.  (Appl.  No.  B303  of 
1917.) 

The  material  is  printed  or  Impregnated  with  a 
solution  obtained  from  a  "  diazo  salt  "  or  "  tetrazo 

sal!  "  prepared  by  miring  diazotiiuin  salts  with  salts 

of  2-naphthol-l-sulphonlc  acid  (Eng.  Pat.  11,757  of 
1896;  this  J..  1896,  446),  and  dissolving  the  com- 
pound so  obtained  in  a  solution  of  caustic  soda,  in 
the  proportion  of  one  molecule  of  I  he  latter  for  each 
diazo  group,  or  in  a  solution  of  a  salt  having  an 
alkaline  reaction,  and  then  developing  the  colour 
bj  ageing  or  steaming  or  by  an  acid  bath  or  atmo- 
sphere. In  printing,  the  solution  may  be  printed 
on  the  material  previously  impregnated  with  an  acid 
or  acid  salt.  A  solution  for  producing  p-Nitraniline 
Bed  is  prepared  by  treating  the  diazo  salt  from 
p-nltranlline  and  2-naphthol-l-snlphonic  acid  with 
an  alkali  or  alkaline  salt. — J.  F.  B. 

[.liii'/im]   lilnc!;:  Production  of  on  vegetable 

fibres.  The  Calico  Printers'  Association.  Ltd., 
and  E.  A.  Fournoanx,  Manchester.  Eng.  I'at. 
116,563,  June  23,  1917.  (Appl.  No.  9022  of  1917.) 
The  ingredients  specified  in  Eng.  Pat.  115,278  of 
1917  (this  J..  1918.  867  A)  are  employed,  with  the 
addition  of  lmrie  acid,  by  itself  or  in  conjunction 
with  a  phosphoric  acid,  preferably  metaphosphoric 
add,  which  gives  a  relatively  soluble  aniline  salt. 
The  proportion  of  boric  acid  may  vary  between 
0-5  and  1  mol.  per  mol.  of  aniline,  but  when  bases 
of  the  benzidine  series  are  present  it  may  be  con- 
siderably less.  The  use  of  boric  acid,  with  or 
without  phosphoric  acid,  obviates  the  loss  of  aniline 
which  tends  to  occur  when  the  goods  are  dried  with- 
out due  care.  Example:  aniline,  00:  aniline  salt, 
20;  p-phenylenediamine  dihydrochloride,  3;  formic 
acid  (90%),  90;  lactic  acid  (30%),  -Is:  metaphos- 
phoric acid,  12-75;  boric  acid.  20:  sodium  chlorate, 
4S;  eop|>er  chloride,  11  parts  by  weight,  made  up 
with  water  to  1000  by  volume  with  the  required 
amount  of  thickening. — J.  F.  15. 

Blubbing   yarn   anil   the   like;  Dl/cing   of  and 

apparatus  therefor.  P.  Crayton,  Bradford.  Eng. 
Pat.  116,652,  Dec.  7,  1917.  (Appl.  No.  18,123  of 
1917.) 

THE  tops  are  unwound  and  the  stubbing  is  passed 
into  au  upright  dyeing  box  perforated  at  the  top 
and  bottom  and  divided  by  means  of  perforated 
loose  shelves  into  a  scries  of  superposed  chambers, 
so  as  to  permit  the  dye  liquor  to  circulate  freely  in 
an  upward  or  downward  direction  through  the 
material,  each  chamber  containing  an  equal  pro- 
portion of  the  stubbing,  and  the  Blubbing  in  the 
successive  chambers  being  passed  through  a  central 
opening  in  each  shelf  and  maintained  in  one  con- 
tinuous unbroken  length  suitable  for  rewinding 
from  the  box.  The  dye  box  also  has  upright  slots 
in  the  sides  which  can  be  closed  when  necessary, 
and  dye  liquor  may  be  circulated  either  in  a  verti- 
cal direction  or  in  a  lateral  direction  without  dis- 
turbing the  arrangement  of  the  slubbing. 

—J.  F.  B. 


Beam  dyeing  machine.    B.  and  h.  Holt,  Burlington 
N.C.     D.S.    Pat.   1,265,332,   May  7,  191S.     Date  of 
appl.,  July  18,  v.ii  I. 

Thi  yarn  treating  apparatus  comprises  a  closed 
receptacle,  a  mixing  tank  surrounding  the  recep- 
tacle in  the  form  of  a  jacket,  and  a  circulating 
system  for  circulating  liquid  from  the  mixing  tank 
in  different  directions  through  the  receptacle.  The 
receptacle  may  be  constructed  in  the  form  of  a  vat 
having  ports,  and  fluid  is  Introduced  from  the 
Circulating  system  through  either  port  and  is  with- 
drawn through  the  other  port:  a  perforated  yarn- 
holding  member  is  enclosed  within  the  \ai  having 
an  open  end  above  one  of  the  ports,  guides  are 
tixed   converging    towards   I  he    last-mentioned   port 

to  ]«■  engaged  by  the  yarn-holding  member  and  to 

guide  it  into  position,  and  means  are  provided  for 
holding  it   in  position. — J.    F.   B. 

Dyeing  machine.    H.  M.  Dudley,  Philadelphia,  Pa. 

U.S.  Pats.  (A)  1.2lii;.10S  and  (n)  1,266,109,  May  14, 
litis.  Dates  of  appl.,  (a)  Apr. 6,  (b)  May  10,  1917. 
(See  also  this  J„  1918,  412  a.) 

(a)  A  horizontal  dyeing  receptacle  has  pyramidal 
flanges  at  both  ends  and  a  series  of  parallel 
foraminous  plates  within  the  dyeing  receptacle: 
means  are  provided  for  maintaining  the  plates  at 
predetermined  distances  from  each  other,  and  a 
chamber  is  situated  at  eacli  end  of  the  receptacle 
having  flanges  which  abut  against  those  of  the 
receptacle,  making  a  tight  joint;  means  are  pro- 
vided for  passing  liquid  and  air  through  the  cham- 
bers and  foraminous  plates,  also  for  removing  the 
liquid  from  the  dyeing  chamber  after  it  has  passed 
through  a  chamber  and  some  of  the  plates,  means 
for  revolving  the  dyeing  receptacle  and  for  remov- 
ing the  receptacle  from  abutment  with  the 
chambers.  A  smaller  and  similar  testing  device 
is  provided  externally  so  that  the  material  may  be 
examined  without  interrupting  the  main  treatment. 
in)  In  a  vertical  type  of  apparatus  the  receptacle 
contains  a  series  of  fibre  chambers  with  nou-per- 
forated  sides  and  foraminous  plates,  top  and 
bottom,  adjustable  relatively  to  each  other,  a 
second  series  of  fibre  chambers,  a  liquid  chamber 
below  the  series  of  fibre  chambers,  a  second  liquid 
chamber  containing  a  series  of  nested  members 
diverging  upwards,  a  pump  which  forces  the  liquid 
upwards  between  the  nested  members,  and  through 
the  liquid  chambers  and  fibre  chambers  to  a  reser- 
voir, from  which  it  returns  to  the  pump.  The 
foraminous  plates  are  composed  of  a  series  of  con- 
centric rings  with  connecting  members,  the  top 
plate  having  elements  extending  downwards  and 
the  bottom  having  elements  extending  upwards. 

—J.   F.    B. 

Fabric-trratim/  device.  H.  M.  Dudley,  Phila- 
delphia, Pa.  D.S.  I'at.  1,206,110,  May  14,  1918. 
Date  of  appl.,  June  20,  1917.  (See  also  this  J., 
1918,  412  a.) 

Tut:  receptacle  contains  a  foraminous  cylinder 
comprising  a  scries  of  spaced  parallel  members 
having  projections  extending  outwards  within  the 
receptacle,  an  inner  foraminous  cylinder  spaced 
from  the  outer  cylinder,  tubes  connecting  the  open- 
ings in  the  inner  cylinder  with  a  supply  source  of 
liquid,  steam,  and  air,  sliding  annular  members 
capable  of  closing  all  the  openings  on  the  outer 
cylinder  which  are  not  covered  by  fabric  and 
arranged  to  abut  on  the  edges  of  the  fabric  wound 
on  the  cylinder,  a  flexible  foraminous  cover  tightly 
adjustable  around  the  outside  of  the  fabric,  and 
means  for  rotating  the  cylinders  and  for  forcing 
liquid,  steam,  and  air  through  the  goods.  A  testing 
device  which  revolves  with  the  cylinders  is  con- 
nected with  the  space  between  the  two  foraminous 
cylinders. — J.  F.  B. 
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Sericin  soap  for  dyeing  silk  and  yarns  and  fabrics 
of  silk  or  silk  waste;  Manufacture  of  a  sub- 
stitute for  .  Gebr.  Schmid,  Basle,  Switzer- 
land. Ger.  Pat.  305,239,  Sept.  12,  1917.  Addi- 
tion to  Ger.  Pat.  291,075  (see  Eng.  Pat.  100,169  of 
191G;  this  J.,  1910,  734). 

A  small  quantity  of  acid  is  added  to  the  water 
used  in  the  original  process,  to  facilitate  the  dis- 
solving of  the  chrysalides  by  acting  on  their  oil 
and  to  prepare  them  for  the  further  treatment. 

—J.    F.  B. 

Silk;  Process  for  dyeing  black  and  weighting . 

F.  C.  Schmidt,  Wolgast.  Ger.  Pats,  (a)  305,275, 
(b)  305,770,  Mar.  9,  1913,  and  Feb.  19,  1916. 
(a)  In  the  usual  process  of  dyeing  Logwood  Black 
on  silk  and  weighting  the  goods,  the  number  of  tin 
phosphate  baths  is  reduced  and  sodium  or  potassium 
silicate  is  substituted  for  the  Marseilles  soap  in 
the  first  logwood  bath.  In  order  to  avoid  the  usual 
topping  with  an  aniline  dyestuff,  a  suitable  iron 
bath  is  given  after  the  first  logwood  batli  and 
dyeing  is  completed  in  the  second  dye  bath  with- 
out an  aniline  dyestuff.  Treatment  with  tannin 
is  omitted  and  the  shade  thereby  becomes  richer 
and  the  silk  retains  more  lustre;  a  loading  of 
75 — 80%  is  attained  with  the  same  number  of  tin 
phosphate  treatments  as  give  only  20 — 25%  when 
tannin  and  iron  are  employed.  By  this  process  the 
hematoxylin  is  oxidised  in  the  fibre  to  h*matein 
and  is  absorbed  in  much  greater  quantities  than 
when  tannin  has  been  used.  In  dyeing  without 
iron  the  aniline  dyestuff  may  be  added  to  the  log- 
wood bath,  whereas  the  tannin-iron  black  hinders 
the  absorption  of  aniline  dyestuffs.  (b)  Sodium 
silicate  is  used  in  the  logwood  bath  instead  of  soap 
and  one  or  several  dyeing  treatments  may  be  given. 
The  substitution  of  silicate  for  soap  gives  a  higher 
loading  and  a  more  bulky  fibre. — J.  F.  B. 

Paper;  Process  of  printing .    C.  Jager  G.m.b.H., 

and  R.  W.  Carl,  Diisseldorf,  Germany.  Eng  Pat 
116,109,  Dec.  27,  1916.  (Appl.  No.  18,50S  of  1916.) 
Dyes  soluble  in  water  or  insoluble  lakes  or  pig- 
ments are  mixed  with  gelatin  compounds  such  as 
glue,  agar-agar,  sugar  materials,  or  casein  and 
with  a  substance  capable  of  forming  formaldehyde 
at.  a  temperature  such  as  is  attained  by  the  rollers 
of  the  printing  machine  (up  to  80°  C),  e.g.  hexa- 
methylenetetramine.  If  a  dyestuff  be  employed 
which  itself  gives  insoluble  compounds  with 
formaldehyde,  e.g.  the  direct  cotton  dyestuffs.  the 
nitrogenous  colloid  may  be  wholly  or  partially 
omitted  or  replaced  by  substances  which  do  not 
react  with  formaldehyde.  Example  :  100  parts  of 
lampblack  is  mixed  with  400  of  water,  1500  of  glue 
dissolved  in  1500  of  water  is  added  and  then  500 
of  hexamethylenetetramine.  Paper  printed  with 
these  inks  can  be  bleached  and  used  again. 

—J.    F.    B. 

During  or  staining  and  mordanting  of  leather  [with 
titanium  salts].     Eng.  Pat.  116,123.     See  XV. 

Purification  and  deodorisation  of  industrial  sewage. 
Ger.   Pat.   304,040.     »S'ee  XIXb. 


VII.-ACIDS;   ALKALIS;   SALTS;   NON- 
METALLIC  ELEMENTS. 

Sulphuric  acid;  Intensive  system  of  manufacturing 

.    J.  Thede.     Z.  angew.  Chem.,  191S,  31,  2—3, 

7—8. 

Tin:  intensive  system  of  manufacturing  sulphuric 
acid,  which  is  characterised  by  an  increased  circu- 
lation  of    the   nitrogen     compounds    through    the 


chambers,  requires  special  arrangements  to  obtain 
full  working  efficiency.  Petersen's  chamber  regu- 
lator (this  J..  1910,  1250)  has  given  good  results 
in  practice,  whilst  Meyer's  process,  in  which  the 
gases  are  introduced  tangentially  into  cylindrical 
chambers,  promotes  the  formation  of  the  acid.  The 
primary  requisite,  however,  is  great  height  of  the 
lead  chambers,  which  should  not  be  less  than  10  to 
15  m.  high.  As  an  example  of  how  a  considerably 
increased  output  can  be  attained  without  special 
plant,  the  author  describes  the  results  obtained  in 
a  plant  of  the  following  dimensions,  without  any 
special  devices :  The  plant  consisted  of  a  low 
four-chamber  system,  in  which  the  second  and  third 
chambers  were  6  m.  high  and  the  first  and  fourth 
respectively  5-2  and  51  m.  high.  The  first  chamber 
was  provided  with  an  extension  7  m.  in  height 
for  the  introduction  of  the  gases.  The  lead  mantle 
of  the  Glover  tower  was  attached  directly  to  the 
stonework,  the  air-cooling  being  so  efficient  that 
little  repair  was  necessary.  This  form  of  construc- 
tion is  only  advisable  in  eases  where  the  gases 
are  free  from  fluorine  and  will  not  attack  the 
stoneware.  The  Glover  tower  had  a  diameter  of 
3  m.  and  was  9  m.  in  height,  and  there  were  two 
Gay-Lussac  towers.  The  burner  gases  containing 
about  7%  by  vol.  SO,  were  forced  by  a  wrought 
iron  fan  into  the  Glover  tower  at  about  500°  C, 
whilst  there  was  a  second  fan  of  hard  lead  between 
the  first  and  the  central  Gay-Lussac  tower.  As  a 
rule  the  amount  of  circulating  acid  is  equal  to 
from  2  to  4  times  the  amount  of  acid  produced, 
but  in  this  plant  the  amount  reached  1000%  for  the 
Glover  tower  and  500%  for  each  of  the  two  Gay- 
Lussac  towers.  The  strong  and  weak  nitrous 
vitriol  were  united  and  delivered  together  to  the 
Glover  tower.  The  direct  consumption  of  nitric 
acid  (36°  B.,  sp.  gr.  1-33)  was  240  kilos.,  equal  to 
1-3%,  referred  to  100  kilos,  of  sulphuric  acid  (60°  P.., 
sp.  gr.  1-71).  In  addition  the  circulating  strong 
nitrous  vitriol  contained  101S  kilos.  (1-1%  36°  B., 
HN03)  and  the  weak  nitrous  vitriol  278  kilos. 
(03%  36°  B..  HNO,).  The  total  quantity  of  nitric 
acid  of  36°  B.  present  was  thus  1536  kilos.,  or 
about  8%  of  the  sulphuric  acid  produced  (18,500 
kilos,  of  60°  B).  An  advantage  of  the  large 
volume  of  circulating  acid  was  that  an  acid  rela- 
tively free  from  arsenic  (004  to  009%)  was  ob- 
tained. The  gases  leaving  the  Glover  tower  at 
70°  C.  were  heated  by  the  reaction  in  the  first 
chamber  to  130°  to  140°  C.  Drawbacks  of  this 
system  are  that  the  lead  of  the  fourth  chamber  is 
strongly  attacked,  and  that  slight  irregularities  in 
working  tend  to  cause  the  reaction  to  be  delayed, 
to  such  an  extent  indeed  that  it  takes  place  in 
the  Gay-Lussac  tower.  Petersen's  chamber  regu- 
lator (loc.  cit.)  tends  to  prevent  this,  and  the 
system  may  also  be  rendered  more  stable  by  cooling 
the  acid  from  the  Glover  tower  to  about  00°  C 
before  entering  .the  Gay-Lussac  towers,  the  con- 
version of  the  sulphur  dioxide  into  sulphuric  acid 
being  effected  more  rapidly  at  a  lower  tempera- 
ture (see  Fr.  Pat.  406,641  and  Addition  thereto; 
this  J.,  1910,  487,  627).  Under  these  conditions 
the  consumption  of  nitric  acid  of  36°  B.  is  as  stated, 
about  1-3%  for  the  production  of  100  kilos,  of  sul- 
phuric acid  of  60°  B..  or  1-04%  for  acid  of  50°  B. 
(sp.  gr.  1-53).— C.  A.  M. 


Sulphuric    acid;    Reduction    of   by   means    of 

carbon     monoxide.      J.    Milbauer.      Chem.-Zeit., 
1918,   42,   313—315. 

Sui.PHUiiic  acid  is  reduced  by  carbon  monoxide  in 
accordance  with  the  equation — 

ri„SOJ+CO  =  CO,4-SO,4-H?0. 
The    reaction,   which  does  not   take  place   to  any 
appreciable  extent  below  200°  C,  is  not  affected  by 
the  water  which  is  produced,  so  long  as  the  strength 
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of  the  sulphuric  ucid  Is  not  reduced  below  91%. 
n  is  promoted  by  the  catalytic  action  of  many 
substances,  notably  lead,  rubidium,  Iridium, 
seleninm,  ruthenium,  silver,  gold,  and  tin,  but 
platinum,  although  acting  catalytically,  is  also  a 
■■  poison,"  and  osmium  and  copper  sulphate  are 
Inactive.  The  velocity  of  the  reaction  depends  upon 
the  concentration  of  the  catalyst.  Dilution  <>f  the 
carbon  monoxide  with  nitrogen  or  with  oxygen 
checks  the  velocity,  end  when  the  admlxl  ore  reaches 

50%    the    re:ietion    is    pracl  ieally    Inhibited.      This 

reaction  explains  the  formation  of  carbon  dioxide 
in  Fownes  and  Raylelgh's  met ho«i  of  preparing 
carbon  monoxide  by  the  Interaction  of  potassium 
Cerrocyanlde  and  Bnlphuric  acid  (Proc.  Roy.  s.«.. 
1899,  62.  204).     it  also  accounts  tor  the  fad   that 

in  the  di mpoattlon  of  secondary  and  primary 

carboxyllc  adds  by  hoi  sulphuric  add  the  liberated 
carbon  monoxide  is  contaminated  with  sulphur 
dioxide.— O.  A.  M. 

Ammonia;  Effect  of  act ■iui, me  on  (As  oxidation  of 

to     nitric    mill.     (',      IS.    Taylor    and    J.    H. 

Oapps.    .1.  Ind.  Bng.  Chem.,  1910,  10,  457—459. 

Tut:  activity  of  the  platinum  catalyst  is  seriously 
affected  when  acetylene  Is  present  in  the  ammonia- 
air  mixture:  in  the  presence  of  0-02%  of  acetylene 

the  yield  fails  t'l- 95  ,,  to  89    .   or  less,  whilst 

wiiii  ill',    of  acetylene  LI   falls  to  65%.    Acetylene 

and  other  non-reacting  gases  may  be  removed 
almost  entirely  from  ammonia  by  absorbing  the 
latter  In  water  to  form  a  concentrated  solution, 

and  then  vaporising  the  ammonia   by  means  of  air. 

— W.  P.  S. 

Alkalis  in  silicates;  The  Lawrence-Smith  method 

for  the   d*  termination  of .    1*.  Wenger  and 

B.  Brange.    Monlt  Sdent.,  1918,  8,  97—99. 

I\  this  method  the  finely  divided  Silicate  is  heated 
With  nine  times  its  weight  of  a  mixture  of  ealeium 

carbonate  and  ammonium  chloride  (1:8);  the 
alkalis  are  thus  converted  into  chlorides.  Investi- 
gation of  the  method  showed  thai  the  decomposi- 
tion of  the  silicate  is  complete  after  the  mixture 
has  been  heated  at  700°  C.  for  2  hrs.— W.  P.  S. 


Oceanic  salt   solutions;  Complete   review  of   . 

IV.     E.    Jiinecke.     Z.    anorg.    Chem.,   1918,    103, 
1— 54. 

A    coxtiniation   of   previous  work    (this  J.,   1918, 
1 12  a i.    The  equilibrium  of  the  system 
(Na  -K  -Mg)  (CI2-SC-4) 

is   further   < sidored   in   relation   to   temperature. 

The  equilibrium  conditions  are  illustrated  by 
numerous  diagrams.  (See  also  J.  Chem.  Soc, 
Sept.,  1918.)— B.   II.  R. 


Magnesium  oxalate;  Precipitation  of .  and  the 

theory    of    the    formation    of   precipitates.     A. 

Astrue  and  .1.  i'iiiiio.     J.  I'harm.  Chlm.,  1917,  17, 

381— 380. 
In  the  separation  of  calcium  from  large  quantities 
of   magnesium,    the    precipitation    of    the    ealeium 

oxalate  should  be  made   fr very  dilute  solution. 

The  tendency  Of  magnesium  oxalate  to  precipitate 
at  the  same  time  increases  with  I  lie  concentration 
of  magnesium  acetate,  but  is  decreased  by  increas 
ing  quantities  of  oxalic  acid  and  by  the  presence 
of  ammonium  chloride.  --W.  1'.  S. 

Bismuth  Subnitrate;  Determination  of  nitric  add  in 

.     B.  Luce.     Hull.  Soc.  Chlm.,   1918  [iv.  ],  23, 

204—2(71. 
The  nitric  ion  in  bismuth  subnitrate  may  be  deter- 
mined by   using  a  modification  of  Debourdeaux's 


method  for  nitrates.  A  solution  Is  prepared  con- 
taining 2il  grins,  of  crystallised  oxalic  acid  and 
00  c.c.  of  concentrated  sulphuric  acid  in  500  c.c. 
To  ."ill  C.C.  of  this  solution  are  added  1  grin,  of 
manganese   sulphate  and   (la  grin,    of    the   bismulh 

subnitrate,  and  this  mixture  is  heated  on  a  water- 
bath  for  tWO  hours  under  a  rellux  condenser,  a 
slow  CUTrenl  of  carbon  dioxide  being  passed 
through  the  Bask  during  the  whole  time.  The 
liquid  is  then  thoroughly  COOled,  tillered,  and  made 
up  to   lllll  c.c.   and  of  ihis  50  C.C.   is    titrated   Willi 

standard  potassium   permanganate   (approx.  2%). 

The  original  oxalic  acid  solution  is  also  titrated, 
and  from  the  difference  in  the  readings,  the  per- 
centage of  nitric  acid  in  the  bismuth  subnitrate  is 
Calculated  on  the  basis  that  one  molecule  of  nitric 
acid  oxidises  three  molecules  of  oxalic  acid. — W.  Q. 


Spent  oxide;  Analysis  of  — 
1918,  31,  45 


/..  angew.  Chem. 


-46. 


Tin:  following  methods  are  used  by  the  "  Wirt- 
BChaftl.  Veroinigiing  deulscher  Caswerke"  and  by 
the  '■  Deutsclien  Cold-  mid  Silber-Sclieidcanslal!  " 
for  controlling  the  sale  and  purchase  of  spenl  oxide. 
Moisture,  tie.  25  grins,  of  the  powdered  sample  is 
dried  at  SIIC,  lor  about  1  hrs.,  or  u tit  i I  the  loss 
in  weight  between  tWO  successive  weighings  does 
not  exceed  005  grm.  Sulphur,  111  gnus,  of  the  dry 
sample  is  shaken  occasionally  during  a  few  hours 
with  75  c.c.   of  carbon  tetrachloride,  then  diluted 

with  the  solvent  to  105  c.c,  mixed,  allowed  to  settle, 

and  50  c.c.  of  the  clear  solution  is  filtered  into  a 

small  weighed  flask,  I  he  tiller  washed  with  carbon 

tetrachloride,  the  contents  <>(  the  flask  evaporated, 

and  the  residue  id'  sulphur  weighed.  I'erroei/aniile. 
Ill  grins,  of  the  dry  sample  is  shaken  with  50  c.c. 
of  10%  potassium  hydroxide  solution;  after  10  hrs., 
the    mixture    is    diluted    lo    255    c.c.    filtered,    and 

liiii  c.c.  of  the  filtrate  is  treated  with  25  c.c  of  hot 
ferric  chloride  solution  (ferric  chloride,  6  grms., 
hydrochloric  acid,  20  c.c,  water,  lo  100  c.c).  The 
mixture  is  heated  at  so0  0.  for  some  time,  filtered, 
and  the  filtrate  agitated  with  20  c.c.  of  10% 
potassium  hydroxide  solution  until  the  blue  colour 
has  disappeared.  The  whole  is  then  diluted  to 
250  c.c,  1  grm.  of  lead  carbonate  is  added,  and 
after  filtering.  100  c.c  of  the  filtrate  is  acidified 
with  5  c.c.  of  sulphuric  acid  (1:5),  and  titrated 
with  copper  sulphate  solution  which  lias  been 
standardised  against  pure  potassium  ferrocyanide 
Ullder  the  same  conditions:  ferric  chloride  is  used 
as  an  external   indicator. — W.   P.  S. 


Halogens,  sulphur,  unit  nitrogen;  Determination  of 

in  tin'  presence  of  mercury.    Ms.  Frangois. 

Coniptes   rend.,  1918,  166,  1000—1003. 

For  the  estimation  of  halogens  in  mercury  com- 
pounds Hie  mercury  is  removed  by  means  of  zinc 
i  in  nings  by  the  method  previously  described 
(this  J.,  1918,  445a),  omitting  the  addition  of 
potassium  iodide.  The  nitrates  and  decanted 
liquids  are  mixed  and  in  Ihis  solution  Ihe  halogens 
are  estimated  by  means  of  silver  nitrate  in  the 
usual  manner.  Sulphur  present  as  sulphide  is  first 
oxidised  by  bromine  in  hydrobromic  acid  as 
described  (loc.  cit.)  and  then,  after  the  removal  of 
the  mercury  by  means  of  zinc,  is  precipitated  as 
barium  sulphate  and  weighed.  For  the  estimation 
of  nitrogen  in  niercuriammonium  or  mercuriamine 
compounds,  the  filtrate,  after  the  removal  of 
mercury,  is  made  alkaline  and  distilled  into  dilute 
hydrochloric  acid,  and  the  nitrogen  weighed  as 
ammonium  chloride  or  amine  hydrochloride  as  the 
case  may  be. — W.  G. 
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Critical  elaboration  of  quantitative  precipitation 
methods,  exemplified  by  a  method  for  the  deter- 
mination of  phosphoric  acid.  Heidenhain.  See 
XXIII. 

Determination  of  phosphoric  acid  as  magnesium 
pyrophosphate.  III.  Magnesium  tetru-ammonium 
phosphate.    Balareff.    See  XXIII. 

Patents. 

'Nitric  acid;  Concentration  of  .    Norsk  Hydro- 

Elektrisk  Kvaelstofaktieselskab,  Christiania, 
Norway.  Ger.  Pat.  305,915,  Apr.  29,  1915.  Addi- 
tion to  Ger.  Tat.  278,867. 
The  sulphuric  acid  employed  for  drying  moist 
nitric  acid  vapour  (see  Fr.  Pat.  405,504  of  1913; 
this  J.,  1914,  043)  is  more  or  less  strongly  cooled. 
For  example,  S0%  sulphuric  acid  at  30°  C.  "may  be 
introduced  at  the  top  of  the  tower,  and  the  quantity 
of  the  mixed  nitric  acid  and  steam  is  so  regulated 
that  the  nitric  acid  vapour  leaves  the  tower  at  about 
95°  C— L.  A.  C. 

Oxalic  acid :  Production  of by  direct  oxidation 

of  alkali  fusions  of  substances  containing 
cellulose.  A.  Mensen,  Neustadt.  Ger.  Pat. 
303,106,  Feb.  25,  1914. 

Heated  air  is  blown  through  the  melt  which  is 
stirred  to  obtain  uniform  and  efficient  oxidation  and 
maintained  limpid  by  the  addition  of  water.  Cool- 
ing of  the  mass  is  avoided,  and  the  melt  may  have 
a  depth  of  up  to  1  metre,  while  the  oxidation 
proceeds  more  vigorously  than  in  the  older  process. 

— H.  J.  H. 

Alkali   metals  or  the  like;  Process  for  producing 

.    W.  L.  Morrison,  Canonsburg,  Pa.,  Assignor 

to  Electric  Reduction  Company.  U.S.  Pat. 
1,265,360,  May  7,  1918.  Date  of  appl.,  Aug.  17, 
1916. 

A  compound  of  an  alkali  metal  (e.g.  basic  silicate) 
is  heated  with  a  non-carboniferous  reducing  agent, 
under  such  conditions  that  the  production  of  re- 
action gases  is  avoided  as  far  as  possible,  and  the 
alkali  metal  vapour  is  condensed  and  collected. 
The  vapour  may  be  burnt  to  form  alkali  peroxide. 

— C.  A.  K. 

Aluminium  compounds;  Process  for  the  manufac- 
ture of poor  in  iron.  Det  Norske  Aktieselskab 

for  Elektrokemisk  Industri  Norsk  Industri- 
Hvpotekbank,  Christiania,  Norway.  Eng.  Pat. 
112.94S,  Jan.  24,  191S.  (Appl.  No.  1403  of  1918.) 
Under  Int.  Conv.,  Jan.  24,  1917. 

Plagioclase  rocks  of  the  labradorite-anorthite  series 
or  other  raw  materials  rich  in  plagioclase  are 
treated  with  dilute  or  concentrated  mineral  acids, 
e.g.,  30 — 70%  sulphuric  acid,  25—00%  nitric  acid, 
or  10 — 30%  hydrochloric  acid,  whereby  solutions  of 
salts  of  aluminium,  calcium,  and  the  alkali  metals 
are  obtained  from  which  alumina  is  precipitated  in 
the  usual  manner.  Under  such  conditions  the 
minerals  rich  in  iron  (e.g.,  hypersthene,  diallage, 
almandine,  and  epidote)  are  undecomposed,  while 
the  alumina  of  the  plagioclase  is  dissolved. 

— L.  A.  C. 

Aluminium  compounds  [and  a  fertiliser];  Produc- 
tion of  .  H.  Goldschmidt,  Christiania,  Nor- 
way. Eng.  Pat.  113.270.  Feb.  4,  1918.  (Appl.  No. 
2019  of  1918.)     Under  Int.  Conv.,  Feb.  2,  1917. 

Material  containing  other  metals  (potassium, 
sodium,  calcium)  besides  aluminium  (e.g.,  plagio- 
clase rocks  of  the  series  labradorite-anorthite.  etc.) 
is  treated  with  nitric  acid  and  the  mixture  of 
nitrates    thus    obtained    is    heated,    whereby    the 


hydrated  aluminium  nitrate  Is  decomposed  into 
aluminium  oxide  and  nitric  acid,  the  decomposition 
beginning  at  140°  C,  and  being  complete  at  about 
300°  C,  below  which  temperature  other  nitrates 
present  undergo  no  decomposition.  The  aluminium 
oxide,  produced  in  a  form  which  is  readily  filtered, 
is  separated  by  washing  and  filtering  or  decanting. 
Nitric  acid  is  recovered  from  the  escaping  gases, 
and  the  solution  of  nitrates  obtained  by  leaching  the 
decomposition  products  may  be  used  either  for  the 
production  of  a  mixed  fertiliser  or  for  separation 
into  different  nitrates,  or  for  the  manufacture  of 
nitric  acid.  The  decomposition  may  be  carried  out 
under  reduced  pressure. — L.  A.  C. 

Ammonium    sulphate;    Process    of    manufacturing 

.    T.   Fujiyama,  Tokyo,  Japan.       Eng.    Pat. 

110,321,  May  31,  1917.  (Appl.  No.  783S  of  1917.) 
Ammonia  gas  and  carbon  dioxide  are  caused  to  act 
on  a  solution  of  sodium  sulphate,  whereby  sodium 
bicarbonate  is  precipitated  and  a  solution  of 
ammonium  sulphate  is  obtained.  To  the  solution, 
containing  traces  of  ammonia  and  dissolved  sodium 
bicarbonate,  sulphuric  acid  is  added,  drop  by  drop, 
until  these  are  converted  respectively  into 
ammonium  sulphate  and  sodium  sulphate.  By 
evaporating  the  solution  (preferably  above  100°  C.) 
and  cooling  (preferably  to  below  0°  C.J,  the  sodium 
sulphate  can  be  completely  separated,  ammonium 
sulphate  alone  remaining  in  solution. — L.  A.  C. 


Cyanide;  Manufacture  of  [alkali] .    G.  Calvert, 

Twickenham      Park,      Middlesex.       Eng.      Pat. 
110,305,  June  12,  1917.     (Appl.  No.  8404  of  1917.) 

In  the  manufacture  of  alkali  cyanide  by  the  action 
of  nitrogen  and  carbon  on  an  alkali  metal  or  salt 
in  the  presence  of  a  catalyst  (iron),  effective  distri- 
bution of  the  catalyst  throughout  the  reaction 
mass  is  ensured  by  introducing  it  in  the  form  of  iron 
carbonyl  vapour  together  with  the  nitrogen.  The 
mixture  of  iron  carbonyl  and  nitrogen  may  be  pre- 
pared by  passing  air  over  coke  to  form  nitrogen  and 
carbou  monoxide,  and  then  passing  the  product  over 
finely-divided  iron  to  convert  the  carbon  monoxide 
into  iron  carbonyl.  A  convenient  form  of  apparatus 
consists  of  a  horizontal  iron  retort,  heated  by  a  gas 
burner,  in  which  briquettes  of  carbon  and  sodium 
carbonate  are  piled.  Iron  carbonyl  is  supplied  into 
a  distributing  box  at  the  top  of  the  retort,  whence 
it  passes  into  the  retort  by  numerous  perforations. 
The  supply  pipe  is  lagged  with  insulating  material 
to  avoid  decomposition  of  the  iron  carbonyl. 
Nitrogen  is  supplied  by  a  pipe  entering  the  retort 
at  one  end,  the  gaseous  by-products  escaping  by  a 
pipe  at  the  other  end.  The  escaping  gases  may  be 
led  into  a  flue  or  may  be  used  again  in  the  cycle 
of  operations. — L.  A.  C. 


Potassium  chloride:  Process  for  the   manufacture 

of .     E.  E.  and  P.  C.  Dutt,  Jubbulpore,  India. 

Eng.  Pat.  116,438,  Oct.  16,  1917.  (Appl.  No.  14,968 
of  1917.) 
Powdered  felspar  (orthoclase)  is  heated  in  a  retort 
or  muffle  to  about  700°— 900°  C,  and  arsenic 
trichloride  vapour  is  introduced  into  the  retort, 
resulting  in  the  formation  of  potassium  chloride, 
arsenic  trioxide,  aluminium  silicate,  and  silica. 
The  arsenic  trioxide  vapour  is  condensed  and  may- 
be used  for  the  preparation  of  arsenic  trichloride. 
The  residue  is  lixiviated  with  water  and  the  solu- 
tion of  potassium  chloride  decanted  or  filtered  and1 
evaporated  to  dryness.  If  iron  is  present,  this  is 
separated  from  the  liquor  by  precipitation  with 
calcium  hydroxide;  if  sodium  is  present,  the  mixed 
chlorides  are  separated  by  crystallisation. 

— L.  A.  C. 
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Dialiehyde  sutphoxylio  ttoids;  Production  of . 

a.  Bins,  Berlin,  Ger.  Pat  803.478,  Nov.  8,1818. 
Salts  of  monoaldehyde  sulphoxyllc  acid  in  presence 
of  adds,  or  the  free  aclda  themselves,  are  treated 
wiiii  an  aldehyde,  <■.</.,  formaldehyde.  or  sodium 
hydrosulphlte  in  add  solution  is  treated  with  the 
proper  Quantity  of  an  aldehyde,  e.g. 
Xaliso  ciMM-HCl  +  dl  <>'   NaOlH  II  SO  tell  0)_. 

—II.  J.  II. 


Fullers'    (tntii:    Process   for    Increasing    the    de- 

ootoriting  action  of  .    L.    Kern,    Hamburg. 

Ger.  Pat.  804,070,  Dec.  28,  1910, 

Tine  crude  earth  is  mixed  with  a  dilute  arid  boiling 
about   lime,  oi-  below,  e.g.  acetic,  sulphurous,  or 

nitric  acid  alone  or  mixed,  and  dried,  whereby 
the    product     retains    Its    porosity    and    low    specific 

gravity.  The  decolorising  action  is  Influenced  more 
by  the  organic  than  by  the  basic  Inorganic  im- 
purities. -  II.  J.  li. 


Hygroscopic  substances;  Production  of  crystals  of 

.    Kiekt  rochemlsche  Werke  G.m.b.H.,  Berlin, 

and    Drelbrodt,    Bltterfeld.    Ger.    Pat.    304,087, 
April   87,  1917. 

SUBSTANCES  such  as  aniinonimn  nitrate,  sodium 
nitrate,  calcium  nitrate,  and  glycolllc  acid,  when 
crystallised  from  solutions  containing  gelatin,  egg 
albumin,  casein,  or  dextrin,  yield  crystals  with  a 
colloidal  coating  and  markedly  diminished  hygro- 
scopic properties.  The  utility  of  ammonium  nitrate 
for  nianurial  and  other  purposes  is  increased. 
Crystals  of  sodium  nitrate  obtained  in  this  way. 
owing  to  their  double  refraction,  can  be  used 
instead  of  calcspar  for  optical  purposes. — H.  J.  H. 


Magnesium    carbonate    and    pure    carbon    dioxide; 

Production    of .    Ghent.     Fabrik     Buckau, 

Magdeburg,     and    T.     Silberiuann,     Halle.    Ger. 
Pat  804,081,  Apr.  20,  1915. 

Magnesium  sulphate  in  solution  is  treated  with 
iiuicklime  or  burnt  dolomite  to  precipitate  calcium 
sulphate,  and  then  with  carbon  dioxide  under 
pressure  to  produce  a  solution  of  magnesium  bicar- 
bonate. After  separating  the  calcium  sulphate, 
the  bicarbonate  is  heated  to  produce  magnesium 
carbonate  and  pure  carbon  dioxide,  which  can  be 
recovered. — H.  J.  H. 


Uagnesium  hydroxide;  Preparation  of  pure  

from  the  magnesium  chloride  liquors  of  potash 
works.  W.  Kahn.  Nordhausen.  Ger.  Tat. 
304,682,  Jan.  27,  191G. 
The  combined  sulphuric  acid  is  first  precipitated 
by  an  alkaline-earth  sulphide  or  hydrosulphide  and 
then  magnesium  hydroxide  is  precipitated  from  the 
resulting  clear  liquid  by  the  same  reagent.  The 
hydrogen  sulphide  evolved  is  recovered. — II.  J.  H. 


Uagnesium    hypochlorite;    Manufacture    of    basic 

.     K.   Merck  Chem.   Fabr..    Darmstadt.     Ger. 

Pat.  306,419,  Sept.  1,  1910.    Addition  to  Ger.  Pat. 
297,874. 
Mm;ni:siim  oxide  or  hydroxide  Is  treated   with   B 
solution  Of  a  hypochlorite,  or  a  solution  of  an  alkali 

or  alkaline-earth  is  added  to  a  solution  of  a  mag- 
nesium salt  containing  hypOChloroUS  acid.     The  pro 
cess   may    1m-   carried   put    by    passing  chlorine   into 
a  solution  containing  excess  of  magnesium  oxide  or 
magnesium  hydroxide  prepared  as  described  above. 

— L.  A.  C. 


llydrultd  zinc  oxide;  Manufacture  of  technical 

free  from  ohlorides.  Bayerlsche  a.  <;.  Mr  ehem 
u.  landwirts.  chem.  Fabr.,  n.  Sack],  ami  n 
Bunzel,  Beufeid.    Ger.  Tat.  800,738,  He.-,  it.  mo. 

'I'm  basic  salt  precipitated  by  the  actl t  strong 

bases  on  a  solution  of  zinc  chloride  is  separated 
from  the  liquor,  then  treated  with  milk  of  lime  at 

"'"    boiling    point     at     atmospheric    pressure,    and 

washed.  The  operations  are  repeated  several 
limes,  if  necessary.    1..  A.  C. 

Sulphur;    Process  for   the    separation    of   tar  from 
.       Norddetitseho     Prnparalcii  Fabr.    llevdorn 

n.  Biegel,   Harbnrg.    Ger.   Pat.  806,418,   July    l, 

ltd  i. 

Crotje,  tarry  sulphur  is  treated  with  a  weak 
aqueous  alkaline  solution  and  then  washed  With 
water. — L.  A.  C. 

Qyanogen    compounds:    Method   for   production    of 
— .    A.  B.   Lindblad,  Ludvika,  Sweden,    us 
Pat.  1,264,949,  May  7,  1918.     Date  of  appl.,  June  1, 
1916. 

See  Eng.  Pat  107,426  of  1916;  this  J.,  1917,  962. 

Ammonium   sulphate;   Production    of  neutral  . 

F.  Caproh,  London.     U.S.  Pat  1,266,212,  May  14, 
191S.     Date  of  appl.,   Sept.  17,  1917. 

See  Eng.  Pat.  10S,990  of  1916;  this  J.,  1917,  1093. 

Preparation  of  readily  soluble,  soap-like  washing 
tablets  from  water-glass.  Ger.  Pat,  305,461.  See 
XII. 


Process   for   manufacturing    calcium    arsenate   for 
insccticidal  use.     U.S.   Pat.  1,266,258.     See  XIXb. 
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Tempering 


of      muffles      for      zinc 
Miihlhaeuser.    See  X. 


Patents. 


extraction. 


Glass    plates    or    sheets;    Manufacture    of    . 

H.  K.  Hitchcock,  Assignor  to  Hitchcock  Experi- 
ment Co.,  Pittsburgh,  Pa.  lie-issue,  14,468, 
May  7,  1918,  of  U.S.  Pat.  1,17S,44S,  Feb.  16,  1915. 
Date  of  appl.,  Apr.  3,  1916. 

An  apparatus  for  the  manufacture  of  glass  con- 
sists of  a  receptacle  for  the  molten  glass,  and  a 
drawing  orifice  with  a  continuous  wall  extending 
from  within  the  glass  to  a  point  above  the  glass 
level,  the  area  of  the  orifice  gradually  increasing 
from  the  bottom  to  the  level  of  the  glass  so  as  to 
permit  the  surface  from  which  the  glass  is  with- 
drawn to  lose  heat  by  radiation.  Means  for 
drawing  the  glass  upwards  through  the  orifice  and 
for  regulating  the  temperature  of  the  walls  sur- 
rounding the  orifice  are  provided.  The  restricted 
portion  of  the  orifice  mav  have  the  same  shape  as 
the  finished  article.— A.  B.   S. 

Oven  or  furnace  for  baking  earthenware.  ,T. 
Lilinsky,  Elkins.  W.Va.  U.S.  Pat.  1,265,097, 
May  7,  1918.     Date  of  appl.,  July  1,  1916. 

In  a  three-storey,  round  pottery  oven,  the  primary 
chamber  occupies  the  middle  storey  and  is  separated 
from  the  one  below  it  by  a  thin  floor  and  ceiling 
through  which  pass  short  gas-flues.  Firebox'es  of 
the  usual  pattern  are  arranged  on  the  circumference 
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of  the  middle  chamber,  aud  supplementary  fire- 
boxes in  the  lowest  chamber  deliver  hot  gases 
through  perforations  in  the  floor  of  this  chamber, 
and  by  means  of  vertical  flues  through  perforations 
in  the  floor  of  the  highest  chamber.  The  two 
lower  chambers  may  be  worked  with  either  up-  or 
down-draught;  the  highest  chamber  with  up- 
draught  only. — A.  B.  S. 

Silicon     carbide    articles;    Method     of    producing 

.     O.  Hutchins,  Assignor  to  The  Carborundum 

Co.,  Niagara  Falls,  N.Y.  U.S.  Tat.  1,266,478, 
May  14,  1918.  Date  of  appl.,  Mar.  3,  1917. 
A  mixture  of  silicon  carbide  with  an  organic  binder, 
such  as  pitch,  is  moulded  into  a  desired  form  and 
baked  slowly,  in  the  absence  of  air,  to  remove 
volatile  matter,  leaving  a  mass  composed  of  silicon 
carbide  in  a  matrix  of  carbon.  This  is  heated  to 
the  temperature  of  formation  of  silicon  carbide 
while  exposed  to  vapours  of  silicon  and  silica,  when 
the  body  is  converted  into  a  homogeneous  mass  of 
silicon  carbide. — H.   J.  H. 

Tunnel   kiln  for  drying,   firing,   and    cooling.      J. 

Janka-Vales,     Kadotin.     Bohemia.       Ger.     Pat. 

304.016,  Aug.  9,  1916.     Under  Int.  Conv.,  Feb.  12, 

1914. 
The  kiln  is  two  storeys  high,  the  ware  being  dried 
on  the  waggon  while  passing  along  the  upper  storey 
and  fired  and  then  cooled  in  returning  along  the 
lower.  A  fan  placed  between  the  drying  and  the 
cooling  chambers  circulates  air  wThieh  passes 
under  the  firing  chamber  through  a  flue,  the  roof 
of  which  is  formed  by  the  floor  of  the  waggons  and 
thence  back  to  the  upper  storey.  Heat  radiated 
by  the  waggons  while  in  the  firing  chamber  is 
thereby  conducted  to  the  drying  room.— H.  J.  H. 

Refractory  material  and  process  for  making  same. 

C      B      Stowe,     Lakewood.     Ohio.      U.S.     Pat. 

1,265,545,   May  7,  191S.    Date  of  appl.,  Aug.  29, 

1917. 
Articles  formed  of  a  mixture  of  magnesium  car- 
bonate and  water,  are  coated  with  pulverised  iron 
oxide  and  burned  at  such  a  temperature  as  to 
expel  the  carbon  dioxide  and  water  and  to  cause 
a  partial  combination  of  the  iron  and  magnesium 
oxides.  The  iron  oxide  may  be  replaced  by  other 
metallic  oxides.— A.  B.  S. 

Burning    bricks    and    the    like;    Method    of   - 
S   G    S.  Dicker,  London.    From  Lambert  Process 
Co     Chicago,  U.S.A.     Eng.  Pat.  116,745,  June  15. 
1(117.     (Appl.  No.  8602  of  1917.} 

See  U.S.  Pat.  1.239,189  of  1917;  this  J.,  1917,  1130. 
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Cement  clinker:  Microscopical  examination  of 

Part  II.  T.  Haltori.  KSgyo-Kwagaku-Zasshi  (J. 
Chem.  Ind.,  Tokyo).  1918.  21,  30(1—314. 
Two  samples  of  cement  clinker  from  a  Dietzsch 
kiln,  of  similar  composition,  made  from  the  same 
materials,  A  well  burnt  and  B  under-burnt,  were 
examined.  The  alite  grains  in  well  burnt  clinker 
from  a  Dietzsch  kiln  are  intermediate  in  size 
between  those  of  well  burnt  clinker  from  a  station- 
ary kiln  and  a  rotary  kiln  respectively.  The  alite 
grains  were  large,  with  square  or  hexagonal  section, 
in  sample  A.  but  were  small  and  round  in  B.  Eutec- 
tic  structure  was  found  to  a  much  larger  extent  in 
the  celile  of  A  than  in  that  of  B.  Celite,  etched  with 
alcoholic  dilute  hydrochloric  acid,  is  seen  under  the 
microscope   by    reflected    light    to   be   composed   of 


white  and  grey  areas,  sharply  divided  and  bounded 
by  straight  lines.  The  white  area  resists  the  etch- 
ing reagent  but  the  grey  is  readily  attacked.  The 
value  of  the  hydraulic  modulus,  as  calculated  by 
well-known  formula?,  only  holds  good  if  there  is  an 
absence  of  free  lime  in  the  cement,  but  it  is  difficult 
to  obtaiu  commercial  Portland  cement  which  does 
not  contain  free  lime.  The  hydraulic  modulus  of 
sample  A  was  lower  than  that  of  B,  nevertheless 
according  to  the  microstructure  the  quality  of  A 
was  better  than  that  of  B.  Hence  it  is  misleading 
to  judge  the  quality  of  Portland  cement  by  its 
hydraulic  modulus,  unless  the  effect  of  the  presence 
of  free  lime  be  taken  into  account.  (See  also  this 
J.,  1918,  59  a.)— J.  F.  B. 

Portland  cement;  Absorption  of  carbon  dioxide  by 
—  on  aeration.  T.  Hattori.  Kogyo-Kwagaku- 
Zasshi  (J.  Chem.  Ind.,  Tokyo),  1918,  21,  297—305. 
About  30  kilos,  of  Portland  cement  was  placed  in  a 
wooden  box,  60  x  60  x  20  cm.,  lined  with  sheet  zinc, 
stirred  every  day,  and  analysed  every  two  weeks 
for  carbon  dioxide  and  loss  on  ignition.  The  fol- 
lowing results  are  recorded  :  Sample  A,  before  ex- 
posure, carbon  dioxide  0-40.  moisture  and  combined 
water  110% ;  after  22  weeks'  exposure,  carbon 
dioxide  4-57,  moisture,  etc.  2-61.  The  results  for 
sample  B  before  exposure  were  0-48  and  0-72%  re- 
spectively, and  after  22  weeks'  exposure,  4-S8  and 
2-34%.  Under  different  climatic  conditions  the  same 
cements  gave  very  much  lower  results.  The  graph 
showing  the  rate  of  absorption  of  carbon  dioxide 
was  a  straight  line. — J.  F.  B. 


Reinforced   concrete  v.  salt,   brine,  and  sca-toatcr. 

H.  J.  M.  Creighton.    Faraday  Soc,  July  23,  191S. 

[Advanced  proof.]  8  pages. 
The  deterioration  of  reinforced  concrete  when  ex- 
posed to  sea-water  or  saline  solutions  has  been 
attributed  to  a  number  of  causes,  including  electro- 
lysis due  to  the  action  of  a  salt  solution  on  the 
reinforcement.  The  author  has  found  that  when 
a  bar  of  iron  is  immersed  in  a  dilute  solution  of 
common  salt,  the  salt  hydrolyses,  the  hydroxyl  ions 
uniting  with  ferrous  ions  which  have  passed  into 
solution  from  the  bar  and  forming  undissociated 
ferrous  hydroxide,  which  is  gradually  precipitated 
as  a  hydrated  oxide:  small  quantities  of  hydrogen 
are  evolved  simultaneously.  In  this  way  the  bar 
gradually  disappears  and  hydrated  iron  oxide 
accumulates.  As  both  iron  oxide  and  the  hydrated 
oxide  occupy  a  larger  volume  than  the  iron  from 
which  they  were  formed,  an  expansive  force  is  de- 
veloped which  is  sufficient  to  crack  the  stiongest 
concrete.  The  rate  of  deterioration  is  proportional 
to  the  porosity  of  the  concrete.  The  author  ex- 
amined a  number  of  reinforced  conciete  floors  on 
which  salt  and  brine  solutions  had  frequently  been 
spilled,  and  found,  on  the  under  sides,  iron-stained 
cracks,  which  ran  parallel  to  the  reinforcing  rods; 
from  the  larger  cracks  it  was  possible  to  remove 
iron  oxide  adhering  to  the  corroded  rods.  In  some 
cases  the  deterioration  was  very  serious.  In  a 
number  of  tanks  used  for  storing  brine  it  was  found 
that,  after  less  than  one  year's  use.  the  strength 
of  the  concrete  was  much  below  normal.  In  the 
prevention  of  this  deterioration  of  concrete,  the 
customary  methods  of  waterproofing  are  far  from 
satisfactory;  the  Schoop  process,  in  which  the  con- 
crete is  coated  with  a  film  of  metal  by  spraying,  is 
more  promising.  Another  protective  measure,  sug- 
gested by  Gardner  (this  J.,  1915,  434),  consists  in 
coating  the  reinforcement  with  a  paint  containing 
(a)  boiled  or  bodied  oils,  oils  which  dry  by  semi- 
polymerisation,  or  oils  which  dry  with  a  fiat  sur- 
face, (b)  coarse  pigments  which  are  inert  and  non- 
conductors of   electricity,   preferably   those  of  the 
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bnslc  or  chronmte  type.  In  addition,  the  cement 
used  (especially  In  the  construction  of  concrete 
ships)  should  be  tint-iy  ground,  low  In  alumina,  high 
in  silica,  us  free  us  possible  from  gypsum,  abso- 
lutely devoid  of  free  lime,  slow  in  Setting,  mid  quick 
In  hardening.— A.  B.  S. 

Patents. 

Fibrous     [paving]    oompotition     and    process    for 

making  the  same.  G.  A.  Henderson,  St.  Albans. 
W.  Va.  D.S.  Pat  1,265,666,  May  7.  mis.  Date  of 
appl.,  ivb.  12,  1810.     (See  also  D.S.  Pat  1,187,314 

of  1010;  tliis  J.,  1910,  843.) 
A  monolithic  pavement  material  is  made  by  mixing 
10  of  wood,  shredded  into  bevelled,  ragged-edged 
particles  of  substantially  uniform  thickness  not 
exceeding  J  in.  and  of  Irregular  lengths  and 
breadths  between  1  in.x;  In.  and  J  in.xi  in.,  with 

."ill',,    of    v> 1    shredded    into    sizes    between    i    in.  X 

i  in.  and  a  cube  of  diameter  equal  to  the 
thickness  of  the  particles,  and  with  10',,  of  wood  in 
shreds  varying  between  that  of  the  largest,  cube  to 

those  of  the  average   thickness. 

The  material  is  mixed  in  VOOUO  with  a  preheated 
bitumen  of  about  70  standard  penetration,  using 
about  50%  In  excess  of  thai  required  in  the  finished 
product  and  is  then  agitated  whilst  strongly  heated 

to  volatilise  pari  of  the  bitumen  and  reduce  its 
penetration  to  about  H>,  to  cause  the  wood  to  swell 

and  undergo  partial  distillation,  whereby  all  mois- 
ture, sap-essences,  cellular  tissue,  and  pulpy  matter 

may  be  expelled  or  destroyed  and  the  pores  of  the 
WOOd  Impregnated  With  the  molten  bitumen.     Then. 

on  vibrating  the  container,  the  superfluous  bitumen 

drains  away  and  the  particles  Of  wood  settle  hori- 
BOntally,  after  which  the  material  is  compressed 
so  as  to  remove  the  excess  Of  bitumen,  leaving 
only  sufficient  to  till  the  pores,  when  subsequently 
contracted,  to  coat  the  shreds  of  wood,  and  to 
occupy  the  spaces  between  them  and  bind  them 
together.    The  mass  Is  then  c led  and  compressed 

gradually  into  the  desired  shapes. — A.   B.  S. 

(food;  Process  for  fireproofing  .  C.  H.  Tees- 
dale.  Madison,  Wis.,  and  It.  E.  Prince.  Elgin, 
111..  Assignors  to  the  Govt,  and  people  of  the 
United  States,    U.S.  Pat.  1,265,649,  May  7,  1918. 

Date  of  appl.,  Jan.  23,  1917.  (Dedicated  to  the 
public.) 

A  paint  consisting  of  zinc  borate  mixed  with  any 
other  pigment  and  ground  in  a  drying  oil.— A.  B.  S. 

Wood;  Composition  for  preserving .     F.  Peters. 

Berlin,    Germany.      U.S.    Pat.   1,205,370,   May   7, 

191S.  Date  of  appl.,  NOV.  13,  1014. 
A  composition  containing  a  dinilrophenol  or  a  salt 
of  a  dlnitrophenol  with  a  monovalent  metal,  to- 
gether with  a  soluble  salt  of  an  inorganic  acid  (such 
as  chromic  acid)  Incapable  of  attacking  iron,  and  a 
li reproofing  soluble  salt.— A.  B.  S. 


X.-METALS;     METALLURGY,    INCLUDING 
ELECTRO-METALLURGY. 

Oxygen  in  iron.    p.  Schmltz.     Stah]  u.  Eisen,  191S, 

38,  541—542. 
The  determination  of  oxygen  in  iron  by  heating 
drillings  to  redness  in  a  current  of  pure,  dry 
hydrogen  gives  only  "the  amount  which  is  present 
as  iron  oxide;  occluded  oxygen  and  oxides  of  other 
elements  (manganese,  silicon)  are  not  affected.  The 
apparatus  recommended  for  the  determination  com- 
prises a   hydrogen-   cylinder   from   which   the    gas 


passes  In  succession  through  two  wash-bottles  con- 
taining  alkaline  pyrogallo]  and  one  containing  con- 
centrated sulphuric  aeid,  an  unglazed  porcelain 
tube  containing  line  iron  drillings  heated  In  an 
electric  furnace,  and  two  u-tubes  containing  phos- 
phorus pentoxlde.    The  purified   gas   then  passes 

over  the  drillings  of  the  sample  to  lie  analysed 
heated  in  a  Mais  electric  furnace,  and  through  a 
U-tube  with  phosphorus  pentoxlde  and  a  sulphuric 
acid  guard  tube.  Hydrogen  is  passed  through  the 
apparatus  for  an  hour,  after  which  the  lempera- 
uiiv  of  the  furnace  Is  raised  to  850°  to  900°  C.  in 
half  an  hour.  The  following  results  of  oxygen  esti- 
mations are  given:  grey  east  iron,  0-001 — 0-005%; 
Swedish  white  iron,  up  to  0-002 ",,;  spiegel.  0-008— 
0410%;  silieospiegel,  0-037%;  ferro-tungslcii, 
0-068%;  highspeed  steel,  0-024%;  nickel-steel 
hi  I.Y,,  C,  25%  Ni),  0-020%;  ingot  Iron,  0031%; 
crucible  steel  (1%  C),  0-24% ;  wrought  iron,  0-217— 
0-244%.  The  oxygen  content  of  basic  steel  just 
before  the  addition  of  the  "  killing  "  elements  varied 
from  0000  to  0-112%,  While  after  these  additions 
the  oxygen  present  had  fallen  to  0-014— 0-040%.  The 
highest  oxygen  content  ever  found  by  the  author 
in  badly  overblown  basic  l'.esseiner  steel  was 
0-113%,  corresponding  to  0-51%  FeO.—  F.  C.  Th. 


Basic  Bessemer  process:  Non-removal   of  sulphur 

in .    L.  Blum.    Stahl  u.  Eisen,  1918,  38,  025— 

029. 

Contrary  to  the  experience  of  TJilgenstock  (StahJ 
u.  Eisen.  ISO.'!.  455),  who  found  that  on  the  average 
58%  of  the  sulphur  present  in  the  charge  could  be 
removed  In  the  basic  converter  (  ,'  th  during  the 
decarburlsation,  |rd  during  the  after  blow  and  jth 
by  the  manganese  additions),  the  author  only  suc- 
ceeded in  removing  one-third.  With  a  mixer  iron 
containing  0-4%  Si  28%  of  the  sulphur  passed  out 
of  the  metal,  but  when  1%  SI  was  present  this 
percentage  was  much  reduced,  and  at  times  even 
an  increase  of  sulphur  occurred.  This  was  traced 
to  the  lime  added,  which  contained  from  0-33  to 
009%  SO,.  During  the  first  minute  or  two  of  the 
blow,  while  the  lime  additions  are  being  dissolved 
and  the  silicon  is  being  oxidised,  a  siiicious  slag 
is  formed  and  the  following  reaction  occurs : 
CaSO„+4Fe  =  FeS+3FeO+CaO.  As  the  lime  addi- 
tions become  incorporated  In  the  slag  this  sulphuri- 
sation  stage  passes  into  one  of  desulphurlsation, 
which,  however,  can  never  be  complete;  it  is  most 
effective  during  the  last  few  minutes  of  the  blow. 
A  high  silicon  content  in  the  original  charge  results 
in  a  longer  period  during  which  sulphurisation  can 
occur,  with  a  corresponding  reduction  in  the  desul- 
phurisatiou  stage.  A  lime  low  in  sulphur  should 
be  used.  The  percentage  desulphurlsation  is 
higher  as  the  sulphur  content  of  the  charge  rises. 
It  is  not  good  practice  from  the  point  of  view 
of  desulphurlsation  to  produce  pig  iron  high  In 
silicon  merely  to  obtain  more  complete  reduction 
of  the  manganese  in  the  ore.  The  harmful  effect 
of  the  silicon  more  than  counterbalances  any  benefit 
derived  from  the  manganese.— F.  C.  Th. 


sterl;  Influence  of  forging  on  the  mechanical  pro- 

perties    of    .     G.    Charpy.     Comnt.es    rend., 

lois,  167,  12—14. 

In  many  French  specifications  a  "  coefficient  of 
working  "  is  embodied  which  is  the  ratio  of  the 
original  section  of  the  ingot  to  that  of  the  finished 
article.  In  general  a  value  of  3  to  4  is  prescribed. 
To  determine  how  far  such  a  practice  is  sound, 
experiments  were  carried  out  on  a  pure  medium- 
hard  gun  steel,  on  samples  taken  both  longitudi- 
nally and  transversely.  Increasing  the  "  coefficient 
of  (hot)  working  "  from  1-7  to  0-1  produced  com- 
paratively little  effect  on  the  tenacity  or  elongation. 


470  a 


Cl.  X.— METALS,  METALLURGY,  INCLUDING  ELECTRO-METALLURGY.       [August  31,  1918. 


in  both  transverse  and  longitudinal  test-pieces,  but 
the  reduction  of  area,  bending  angle,  and  impact 
value  were  considerably  influenced.  In  tests  made 
upon  the  steel  in  a  longitudinal  direction,  these 
properties  were  improved  as  the  degree  of  hot 
rolling  increased,  but  in  the  case  of  transverse  test- 
pieces  exactly  the  opposite  effect  was  observed. 
With  an  increase  from  IT  to  Cl  in  the  coefficient, 
the  value  of  the  reduction  of  area  fell  from  76 
to  31%  and  the  impact  value  from  5-3  to  3-5  kilo- 
gram-metres. The  influence  of  the  hot  working 
upon  the  properties  of  the  steel  in  a  transverse 
direction  becomes  accentuated  in  impure,  segre- 
gated, or  porous  steels  to  such  an  extent  that  with 
a  certain  reduction  of  section  the  elongation  and 
impact  value  fall  almost  to  zero— F.  C.  Th. 


Electric   steel;    Triplex    process   of    making   -. 

T.  W.  Robinson.  Amer.  Iron  and  Steel  Inst., 
May  31,  1918.  Chem.  and  Met.  Eng.,  1918,  19, 
15—20. 
The  development  of  electric  steel  is  based  upon  the 
fundamental  conception  that  the  electric  furnace  is 
pre-eminently  adapted  to  the  manufacture  of  the 
highest  grade  of  carbon  and  alloy  steels.  Large- 
scale  experiments  in  making  steel  by  a  duplex  pro- 
cess, in  which  Bessemer  blown  metal  was  refined  in 
a  15-ton  basic-lined  Heroult  furnace,  indicated  that 
electric  and  open-hearth  rails  of  like  chemical  com- 
position had  practically  the  same  resistance  to  wear, 
and  that  the  electric  steel  was  rather  more  ductile. 
The  duplex  process  necessitates  removal  of  phos- 
phorus in  the  electric  furnace  by  the  use  of  an 
oxidising  slag,  with  subsequent  deoxidation  by  a 
reducing  slag,  and  while  excellent  steel  can  be  pro- 
duced by  this  practice,  there  is  greater  liability  to 
irregularity  than  when  the  phosphorus  has  been 
eliminated'previously.  The  triplex  process  is  based 
on  producing  Bessemer-blown  metal,  with  dephos- 
phorisation  in  an  open-hearth  furnace,  and  final 
refining  in  an  electric  furnace.  Close  assembly  of 
the  various  units  is  essential  for  rapid  and  econo- 
mical practice.  The  Bessemer-blown  metal  is 
poured  into  a  65-ton  ladle  and  the  slag  eliminated 
by  nozzle  pouring.  Dephosphorisation  is  performed 
in  three  tilting  open-hearth  furnaces,  each  of  which 
has  a  hearth  area  of  892  sq.  ft.  and  is  heated  by 
producer  gas  or  tar.  The  electrical  plant  consists 
of  three  25-ton  Heroult  furnaces,  with  a  combined 
output  of  about  12,000  tons  per  month,  and  experi- 
ence has  justified  the  erection  of  furnaces  of  large 
capacity.  As  soon  as  the  steel  is  dead-melted  the 
current  is  reduced  until  a  proper  pouring  tempera- 
ture is  obtained.  Stress  is  laid  on  careful  manipu- 
lation of  electric  steels  during  and  after  pouring. 
Steel  produced  by  the  duplex  or  triplex  process  is 
strictly  only  electrically  refined  rather  than  electric- 
ally made,  and  the  superiority  of  electrically  pro- 
duced steel  lies  in  the  pure  heat  of  the  electric 
furnace  and  the  accurate  control  of  the  furnace 
atmosphere. — C.  A.  K. 


Manganese  steels  as  substitute  for  special  steels  for 
machine  parts.  T.  Janos.  Stahl  u.  Eisen,  1918, 
38,  567—570. 

The  strength  of  steels  containing  0-7—20%  Mn 
increases  for  the  forged  state  2-3  kilos,  per  sq,  mm. 
for  each  01%  Mn.  The  yield  point  of  such  steels 
melted  in  the  crucible  or  electric  furnace  may  reach 
80 — 90%  of  the  maximum  stress  compared  with 
50 — 60%  in  metal  melted  in  the  open-hearth  furnace. 
The  critical  point  on  heating  was  determined  by 
quenching  a  series  of  specimens  of  each  steel  at 
Increasing  temperatures  and  determining  the  Shore 
hardness  numbers.  For  purposes  of  annealing  the 
temperature    was    chosen    which    had    given    the 


greatest  hardness.  The  author  concludes  that  as 
a  war-time  substitute  for  special  steels  in  motor- 
car construction  manganese  steels  containing  from 
0-7%  to  1-6%  Mn  are  the  most  satisfactory.  They 
do  not,  however,  reach  the  same  high  standard  as 
the  special  steels.  The  steels  need  appropriate 
heat  treatment.— F.  C.  Th. 


Gold   recovery;    The   sodium-  sulphide   process   of 

.      F.   Wartenweiler.      Bull.  160,  Inst.   Min. 

Met.,  July  25,  1918.  [Advance  copy.]  15  pages. 
At  the  Prestea  mine  (Gold  Coast),  where  the  gold 
occurs  together  with  arsenical  and  antimonial  sul- 
phides in  quartz  seamed  with  carbonaceous  schist, 
the  table  concentrate  is  roasted,  amalgamated,  and 
cyanided;  the  tailing  is  classified  into  sand  and 
slime,  the  latter  being  at  present  run  to  waste.  The 
former  is  cyanided  and  then  leached  with  0-2% 
sodium  sulphide  solution.  The  gold  thus  dissolved 
is  not  precipitated  by  the  carbonaceous  schist ;  it  is 
recovered  by  passing  the  solution  through  boxes 
filled  with  copper  shavings.  For  cleaning  up,  the 
contents  of  the  boxes  are  filter-pressed,  dried,  and 
screened  through  a  14-mesh  sieve.  The  oversize  is 
returned  to  the  precipitation  boxes;  the  undersize 
is  at  present  roasted  and  sold  for  its  gold  and 
copper  content.  The  increase  in  extraction  due  to 
sulphide  leaching  averages  2s.  per  ton  of  sand,  with 
a  sulphide  consumption  of  1-2  lb.  An  aluminium- 
zinc  alloy  (50 :  50),  which  is  far  superior  to  copper 
as  a  precipitant  for  gold,  will  be  used  as  soon  as 
market  conditions  permit. — W.  R.  S. 


[Gold.]       Pure      zinc      dust      for     precipitation. 
R.  Wheeler.     Eng.  and  Min.  J.,  1918,  106,  22. 

Contrary  to  the  views  generally  held,  pure  zinc 
dust  (9S — 99S%),  as  finely  ground  as  possible,  is 
as  efficient  a  precipitant  as  the  90%  product  contain- 
ing lead.  The  consumption  of  the  pure  dust  is 
30 — 40%  less,  while  the  gold  bullion  is  purer  and 
more  easily  refined. — W.  R.  S. 


Copper  cathodes;  Oxygen  and  sulphur  in  the  melt- 
ing of  .    S.    Skowronski.    Amer.   Inst.   Min. 

Eng.    Eng.  and  Min.  J.,  191S,  106,  15. 

Well-washed  cathode  copper  always  contains  0002 
— 0004%  of  sulphur  as  copper  sulphate;  the  other 
source  of  contamination  of  the  re-melted  product 
is  the  fuel.  When  cathodes  are  melted  under  a 
coke  cover,  the  sulphur  content  is  higher  and  the 
conductivity  lower  than  when  a  charcoal  cover  is 
used.  It  is  pointed  out  that  sulphur  raises  the 
"  set,"  hence  a  certain  amount  of  oxygen  is  re- 
quired to  depress  it  and  so  counterbalance  the  influ- 
ence of  sulphur.  When  the  percentage  of  cuprous 
oxide  in  the  bath  is  reduced  by  poling,  the  molten 
metal  absorbs  sulphar  dioxide  more  easily  with  the 
formation  of  cuprous  sulphide  and  oxide. — W.  R.  S. 


Copper;  Effect  of  boiling  sulphur  on  .    C.  R. 

Hayward.    Chem.  and  Met.  Eng.,  1918,  18,  650— 
651. 

Small  cylinders  of  copper  were  immersed  in  boiling 
sulphur  for  periods  varying  from  5  mins.  to  5  hours 
and  the  shell  separated  from  the  core  of  copper. 
The  loss  of  copper  increased  from  15-4%  in  5  mins. 
to  44%  in  30  mins.,,70%  in  1  hr.,  and  100%  in  4  hrs. 
The  copper  content  of  the  shells  varied  from  7712 
to  7802%  (average  77-3S%).  It  is  thought  probable 
that  cupric  sulphide  acts  as  a  carrier  of  sulphur 
from  the  bath  to  the  metal.  The  formula  most 
nearly  corresponding  with  the  material  produced 
is  5Cu2S,2CuS,  which  contains  7731%  Cu. 

— C.  A.  K. 
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MM  industry;  Research   preparedness  in  the  . 

P.   0.  Choate.    Ohem.    and   Met   Eng.,  1918,    19, 

20—22. 
Tin:  recent  over-production  of  spelter,  with  conse- 
quent fall  In  price,  emphasises  the  need  for  the 
st  mly  of  efficient  and  economical  treatment  of  com- 
plex zinc  ores.  Present  processes  of  retort  dlstllla- 
li.in  with  :i<-i«i  production  and  leaching  are  regarded 
as  unsound,  but  leaching  with  electrolytic  refining 
will  survive  owing  tn  the  demand  for  almost  pure 
zinc  Electric  furnace  distillation  has  not  extended 
rapidly  because  of  the  inefficiency  of  the  process, 
but  a  radically  different  mode  of  electric  smelting, 
in  which  the  raw  ore  Is  treated  directly  at  the 
mine,  without  previous  roasting,  will  probably  be 
successful.  A  process  termed  "  volatile  concentra- 
tion "  is  advocated  in  which  briquelted  ore  would 
be  distilled  in  vertical  retorts,  heated  by  gas  pro- 
duced at  the  plant  (preferably  by  the  low  tempera- 
ture distillation  of  coal),  the  coke  itself  being  need 
in  the  retort  charge.  Reoui>eratloii  of  waste  heat 
from  the  retorts  is  effected  by  B  Hash  boiler  and 
hot  blast  stoves.  Briquet  ting  of  the  ore  makes  for 
economy  in  both  carbon  and  zinc;  6%  of  pitch, 
25%  of  carbon,  and  up  to  10%  of  caustic  lime  are 
added,  the  lime  reducing  the  zinc  content  of  the 
residue  to  1%.  irrespective  of  the  complex  character 
of  the  ore.  Reversals  of  usual  practice  are  sug- 
gested in  that  lead  and  silver  are  leached  electtoly- 
tlcally  from  the  raw  zinc  bleude  concentrates,  and 
the  sulphur  Is  recovered  in  the  elemental  form  from 
the  calcium  sulphide  in  the  residue  instead  of  acid 
being  made  from  sulphur  oxides  in  the  roaster 
gases.  Conservation  of  fuel  and  labour  are  claimed 
for  each  stage,  but  practical  details  are  not  fur- 
nished.- C.  A.  K. 

Muffles   for   itne  extraction;   Tempering    of  . 

O.  MUhlhaeuser.      Metall  u.  Erz,  1918,  15.  902 

208. 
Bdobi  being  built  into  the  zinc  furnace  the  muffles 
are  tempered  by  gentle  heat,  to  drive  off  the  water 
Of  constitution  of  the  clay  without  fusing  the  bind- 
ing materia?.  This  Is  done  in  furnaces  heated  from 
below,  the  hot  gases  passing  up  side  flues  and  then 
into  the  furnace  at  the  top  and  away  through  holes 
in  the  floor.  The  air-dried  muffles  are  packed  in 
this  furnace  about  2  hours  after  the  last  charge 
has  been  removed,  the  door  is  luted  up  and  the 
furnace  left  for  about  15  hours,  the  temperature 
being  distinctly  higher  than  100°  C.  The  tempera- 
ture is  then  gradually  raised  during  24  hours  to 
800°  O.,  after  which  the  muffles  are  removed  to 
the  zinc  furnace.  When  tempered  the  muffles  con- 
sist essentially  of  alumina  and  silica,  resulting  from 
the  reaction,  Al,Si2OgH,=Al„0,+2SiO,-|-2H:,0, 
together  with  small  quantities  of  "iron  oxides,  burnt 
gypsum,  felspar,  etc.,  which  subsequently  exert  a 
beneficial  influence  as  fluxes  in  closing  the  pores 
in  the  tempered  inutile.  The  product  should  possess 
some  considerable  strength,  withstand  a  tempera- 
ture of  1300°  C,  and  for  a  short  period  even 
lf.00°  C,  and  possess  a  fairly  high  conductivity  for 
heat.  In  course  of  time,  as  the  porous  tempered 
muffle  glazes  over,  the  refractory  nature  of  the 
material  decreases,  but  the  mechanical  properties 
improve.    The  usual  life  of  a  muffle  is  03  days. 

— F.  C.  Th. 

Zinc  dust;  Analysis  of .     L.  A.  Wilson.    Chem. 

and  Met.  Eng.,  1918.  19,  32—34. 
The  hydrogen  evolution  method  Is  found  to  give  the 
most  consistent  results  for  the  determination  of  the 
metallic  zinc  content  of  zinc  dust.  A  small  conical 
flask  is  fitted  with  a  separating  funnel  and  an  out- 
let tube  connected  through  a  two-way  tap  with  a 
graduated  measuring  tube.  1  grm.  of  zinc  dust  is 
transferred  to  the  flask,  in  which  is  also  placed  a 


piece  of  sheet  platinum  and  about  5  grms.  of 
ferrous  sulphate.  The  flask  and  connecting  tube 
are  filled  with  distilled  water  saturated  with 
hydrogen,  and  the  measuring  tube  completely  filled 
with  a  10 ",,  solution  of  sulphuric  acid,  also  satu- 
rated with  hydrogen.  The  system  Is  now  completely 
tilled  with  liquid  and  ready  for  the  generation  of 
hydrogen.  30  c.c.  of  1 :  1  sulphuric  acid  is  slowly 
run  lnlo  the  flask  from  the  separating  funnel  and 
the  gas  evolved,  together  with  some  solution  and 
a  small  amount  of  zinc  dust,  passes  over  Into  the 
measuring  tube,  In  which  the  zinc  dust,  coming  in 
contact  with  the  10%  sulphuric  acid  solution,  dis- 
solves completely.  When  the  reaction  is  finished 
water  Is  run  from  the  separating  funnel  to  drive 
all  the  gas  from  the  Mask  into  the  measuring  tube, 
and  the  volume  of  hydrogen  is  obtained  at  atmo- 
spheric pressure  after  levelling  by  means  of  the 
levelling  bottle.  Corrections  for  barometric  pres- 
sure and  temperature  conditions  are  applied  and 
the  percentage  of  metallic  zinc  calculated.  For  a 
large  number  of  routine  determinations  a  correction 
tube  similar  to  the  measuring  tube  may  be  usefully 
employed. — C.  A.  K. 

Zinc  [in  alloys];  Gravimetric  and  volumetric  deter- 
mination  of  ■ .  as  zinc  mercury    thiocvanate. 

G.  S.  Jamieson.  J.  Amer.  Chem.  Soc,  1918,  40, 
1036—1039. 
Lundell  and  Bee's  method  of  estimating  zinc  In 
alloys  as  zinc  mercury  thiocyanate  (Trans.  Amer. 
Inst.  Met.,  1914,  140)  is  criticised.  The  factor  for 
obtaining  the  weight  of  zinc  should  be  013115,  not 
01200,  since  the  precipitate  has  the  composition 
ZnHg(SCN)J  after  being  dried  at  102°— 10S°  0.  Ex- 
cellent results  are  obtained  by  using  ammonium 
thiocyanate  Instead  of  the  potassium  salt.  Cad- 
mium, cobalt,  copper,  bismuth,  manganese,  and 
mercurous  compounds  should  be  absent.  Nickel  in 
small  amounts  does  not  interfere  appreciably. 
Ferric  compounds  in  appreciable  quantities  should 
be  reduced  by  sulphur  dioxide.  Arsenious  com- 
pounds need  not  be  removed.  Instead  of  weighing 
the  zinc  mercury  thiocyanate  the  following  volu- 
metric method,  based  on  the  equation  :  ZnHg(SON). 
+0KIO3  +  12HCl  =  ZnSO4+  HgSO„+  2H  SOJ+4HCN 
+  0ICl  +  0KOl  +  2H„O,  gives  trustworthy  results. 
The  zinc  mercury  thiocyanate  corresponding  with 
0'03 — 010  grm.  of  zinc  is  precipitated  and  washed, 
the  filter  containing  the  precipitate  is  transferred 
to  an  8-oz.  titration  bottle,  a  thoroughly  cooled  mix- 
ture of  35  c.c.  of  concentrated  hydrochloric  acid 
and  10  c.c.  of  water,  followed  by  7—8  c.c.  of  chloro- 
form, is  added,  and  a  solution  of  potassium  iodate 
(19-644  grms.  in  1000  c.c;  1  c.c.  =000100  grm.  of 
zinc)  is  at  once  added  rapidly  while  the  bottle  Is 
well  shaken.  When  the  Iodine  liberated  in  the  first 
stage  of  the  reaction  has  disappeared,  the  titration 
Is  continued  slowly,  the  closed  bottle  being 
thoroughly  shaken  after  each  addition  until  the 
iodine  colour  has  disappeared  from  the  chloroform 
Indicator,  which  marks  the  end-point.  If  more 
than  50  c.c.  of  the  iodate  solution  is  required,  a 
further  10 — 15  c.c.  of  concentrated  hydrochloric  acid 
must  be  added  in  order  to  prevent  hydrolysis  of  the 
iodine  monochloride.  (See  also  J.  Chem.  Soc, 
Sept.,  1918.)— C.  S. 

Tin;  Determination  of  in  wolfram  ores   and 

concentrate*.  A.  M.  Smoot.  Eng.  and  Min.  J., 
1918,  106,  25—20. 
Two  grms.  of  the  finely  powdered  ore  is  digested 
with  100  c.c  of  strong  hydrochloric  acid  at  about 
50°  C.  for  an  hour,  with  frequent  stirring.  The 
liquid  is  then  evaporated  to  about  50  c.c.  and  the 
evaporation  continued,  after  addition  of  5  c.c.  of 
nitric  acid,  to  about  15  c.c  The  liquid  is  diluted 
with    100    c.c    of   water,    boiled    a    few    minutes, 
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filtered,  and  the  residue  well  washed  with  dilute 
hydrochloric  acid,  digested  with  15  c.c.  of  ammonia, 
and  the  solution  filtered  through  the  same  paper; 
residue  and  filter  are  ignited  in  an  iron  crucible, 
and  fused  with  sodium  peroxide.  The  product 
is  leached,  and  the  liquor  acidified  with  hydro- 
chloric acid  and  5  grms.  of  tartaric  acid  and  added 
to  the  original  acid  filtrate.  The  latter  is  treated 
with  hydrogen  sulphide,  the  precipitate  separated 
and  washed  with  very  dilute  sulphuric  acid,  ignited 
in  an  iron  crucible,  and  again  fused  with  peroxide. 
The  melt  is  leached  with  water,  acidified  with 
hydrochloric  acid,  and  the  liquid  treated  with 
5 — 0  grms.  of  pure  granulated  zinc.  Before  the  latter 
is  all  dissolved  the  solution  is  rapidly  filtered 
through  asbestos,  the  sponge  washed  with  water, 
returned  to  the  beaker,  and  the  metal  dissolved 
by  warming  with  100  c.c.  of  hydrochloric  acid  (1 :  1). 
The  liquid  is  transferred  to  a  conical  flask,  reduced 
with  nickel  coils  or  iron  wire  in  an  atmosphere  of 
carbon  dioxide,  cooled,  and  titrated  with  N/20 
iodine  solution. — W.  R.  S. 


Metals;    Testing    of by    means    of    X-rays. 

F.   Janus   and  M.  Reppsehen.       Stahl   u.  Eisen, 
191S,  38,  50S— 514.  533—541,  55S— 5G4. 

The  authors  describe  the  physical  nature,  proper- 
ties, and  production  of  X-rays  so  far  as  these  are 
required  for  the  testing  of  metals.  Hard  rays  pro- 
duced from,  for  instance,  a  Coolidge  tube  of  spark 
gap  27 — 42  cm.  (equivalent  to  a  potential  difference 
of  180,000  to  240,000  volts)  are  best  suited  for  the 
work.  Blowholes  have  been  detected  in  masses  of 
steel  10 — 12  cm.  thick.  Visual  examination  with 
the  fluorescent  screen  is  not  possible  for  sheets  of 
metal  thicker  than  2  or  3  mm.  Larger  masses 
must  be  investigated  photographically,  with  the  aid 
of  a  calcium  tungstate  intensifying  screen  placed 
in  close  contact  with  the  film.  To  minimise  the 
disturbing  effect  of  secondary  radiations  the  sample 
should  be  surrounded  by  a  layer  of  lead  cast 
around  it.  This  protection  must  be  thicker  as  the 
sample  increases  in  size;  for  very  thick  specimens 
a  layer  15  to  20  mm.  thick  is  required.  For  investi- 
gating special  portions  of  metal  secondary  radia- 
tions are  best  excluded  by  placing  a  thick  lead 
tube  of  sufficient  diameter  above  the  region  with 
another  shorter  length  between  the  specimen  and 
the  plate.  This  plate  is  made  with  a  thick  and 
very  rich  emulsion,  which  requires  a  much  longer 
time  of  -development  than  an  ordinary  plate,  a 
glycine  developer  being  recommended.  A  high  ten- 
sion step-up  transformer  giving  120,000  to  150,000 
volts  is  far  better  than  an  induction  coil  as  a 
source  of  current  for  the  Coolidge  tube.  To  mini- 
mise risk  in  sucli  work  the  tube  should  be  placed 
in  a  box  with  a  thick  lead  lining  and  operated  from 
another  room,  a  small  lead-glass  window  being 
provided  for  observation.  The  depth  of  flaws  may 
be  measured  by  making  two  exposures  on  the  same 
plate  with  the  tube  moved  horizontally  a  known 
distance.  The  distance  apart  of  the  two  shadows 
then  allows  the  depth  to  be  calculated  if  the  dis- 
tance of  the  plate  from  the  anti-cathode  of  the  tube 
is  known. — F.  C.  Th. 

Oases  in  metals;  Precision  method  for  the  deter- 
mination of .    H.M.Ryder.    Amer.  Electro- 

chem.  Soc,  May,  191S.  [Advance  copy.]  0  pages. 
The  metal  in  the  form  of  a  thin  ribbon  is  mounted 
in  a  water-cooled  electric-lamp  bulb,  which  is  then 
evacuated.  The  temperature  of  the  metal  is  then 
raised  electrically  in  50°  C.  steps  to  the  fusion 
point,  the  gases  evolved  being  immediately  trans- 
ferred by  means  of  a  diffusion  pump  to  a  second 
bulb.  One  or  two  cub.  mm.  of  gas  can  be  analysed 
in  the  special  apparatus  described,  which  is  con- 
structed entirely  of  hard   glass,  and  has  no  stop- 


cocks or  rubber  or  cement  connections.  Water  and 
carbon  dioxide  are  first  removed  by  cooling  with 
liquid  air,  and  are  then  determined  by  fractional 
vaporisation  and  measuring  the  vapour  pressure 
with  a  McLeod  pressure  gauge  in  the  case  of  carbon 
dioxide  and  with  a  mercury  U-tube  manometer  with 
an  optical  lever  attachment  (Schrader,  Amer.  Phys. 
Soc,  Dec,  1917)  in  the  case  of  water  vapour. 
Carbon  monoxide,  hydrogen,  and  methane  are  de- 
termined in  the  known  manner  by  combustion,  and 
nitrogen  by  difference.  A  silicon  steel  commenced 
to  evolve  considerable  quantities  of  carbon 
monoxide  at  500°  C,  and  also  of  hydrogen  and 
nitrogen  at  730°  C,  which  is  the  A2  point  of  this 
steel.— F.  C.  Th. 

Metal    spraying    process;    The    Schoop   .     H. 

Arnold.    Z.  angew.  Chem.,  191S,  31,  15— 1G. 

TrtE  specific  gravity  of  metals  sprayed  with  the 
Schoop  apparatus  falls  as  the  distance  of  the  object 
to  be  coated  from  the  spraying  device  increases. 
Thus,  taking  the  specific  gravity  of  molten  copper 
as  S-933,  that  of  copper  sprayed  on  a  surface  3  cm. 
away  is  7-823,  at  10  cm.  7-51,  and  at  32  cm.  7-415. 
For  zinc  of  specific  gravity  0-922  in  the  molten  state, 
the  specific  gravity  of  the  metal  sprayed  at  a  dis 
tance  of  S  cm.  is  6-325,  and  at  42  cm.  5-903.  Much 
better  results  are  obtained  with  the  Mauser 
"  pistol  "  using  already  molten  metal.  The  de- 
crease of  specific  gravity  is  probably  due  to  surface 
oxidation  of  the  fine  particles  of  metal ;  such  oxida- 
tion occurs  even  if  inert  gases,  such  as  nitrogen, 
are  used  for  spraying,  and  is  probably  caused  by 
oxygen  produced  by  dissociation  of  water  vapour. 

— F.  C.  Th. 

[Ore']   concentration;  Dry   sizing    as   a   means  of 

preparing  feed  for .    G.  V.  Bland.    Eng.  and 

Min.  J.,  191S,  105,  90S— 911. 

A  process  of  ore  treatment  is  described  involving 
dry  sizing,  followed  by  wet  concentration.  An 
increase  of  20 — 25%  in  recovery  at  a  relatively 
small  cost  has  resulted.  The  main  benefits  derived 
from  the  dry  sizing  are  : — control  of  pulp  dilution; 
independence  of  all  important  concentrating  units; 
greater  efficiency  of  sizing  machinery  as  compared 
to  hydraulic;  and  greater  efficiency  of  concentrating 
units  on  dry-sized  feed. — F.  C.  Th. 

Determination    of     molybdenum    in    presence    of 
copper.    Hoepfner  and  Binder.     See  XXIII. 

Patents. 

Open-hearth  steel  furnaces;  Process  for  removing 

molten  slag  from  ■ by  means  of  air  or  steam 

blast.  C.  H.  F.  Bagley,  Stockton-on-Tees.  Eng. 
Pat.  110,063,  Jan.  12,  191S.  (Appl.  No.  747  of 
191S.) 
Molten  slag  is  removed  from  the  surface  of  a  bath 
of  metal  by  means  of  a  blast  of  air  or  steam  directed 
on  to  the  surface  of  the  metal  in  such  a  way  as 
to  blow  the  slag  to  one  end  of  the  furnace,  whence 
it  flows  away  through  suitable  outlets. — C.  A.  K. 

Iron;  Process  for  rendering  resistant  to  the 

action   of  organic  acids,   especially  picric   acid. 
C.  Bunge,  Witten.    Ger.  Pat.  303,L26,  Oct.  18,  1916. 

Iron  is  treated  with  nitric,  chloric,  or  chromic  acid 
and  washed  with  water,  or  oxygen  is  liberated  elec- 
trolytically  in  contact  with  the  iron.  Iron  rendered 
passive  towards  nitric  acid  is  also  passive  towards 
picric  acid,  cresylates,  and  nitro-compounds.  The 
process  is  applicable  when  the  formation  of  picrates 
and  picramates  is  undesirable,  as  in  the  com- 
ponents of  shells  and  in  shell-filling  plant. 

— H.  J.  H. 
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Iron  ores  containing  mangam  se;  Treatment  of . 

1'.  w  iisi  mid  E.  Buer,  Aachen.    Qer.  Tut.  303,507, 

Apr.  21.    1917. 

Win  n  iron  and  manganese  are  present  iu  an  ore  as 
homogeneous  mixtures  solid  solution— they  cannot 
i>->  separated  magnetically.  The  separation  can  be 
effected  by  treating  the  ore  with  a  gaseons  reducing 
agent  under  such  conditions  that  only  the  iron  is 
reduced  and  then  smelting  with  fluxes  so  that  pig 
iron  is  produced,  while  the  manganese  passes  Into 
tin  slag,  which  is  worked  up  separately  in  a  blast 
furnace  to  ferromnngnnese. — H.  J.  n. 


terrophosphorus  from   iron    phosphatic  material; 
Process  of  making  Process  of  producing 

ferro-phosphorus  in  electrio  furnaces.  Process  o) 
producing  phosphor-copper  compounds.  J.  .1.  Gray, 
jun..  Rockdale,  Tenn.  r.s.  Pats,  (a)  1,265,076, 
ir.i  1,266,140,  ici  1,265,460,  May  7.  1918.  Dates  Of 
appl.,  Aug.  2,  Oct.  13,  and  Dec  28,  1MB. 

(a)  Cnrm:  iron  phosphate  is  mixed  with  a  suitable 
fluxing  material  and  excess  of  carbon,  and  heated 
in  a  blast  furnace  to  reduce  the  phosphate  to  iron 
phosphide,  with  separation  of  the  Impurities  as 
slag.  The  resulting  ferrophosphorua  is  said  to  con- 
tain more  than  tv,,  r.    (b)  a  mixture  of  subdivided 

phosphate   rock  With  silica  in  excess  and  carbon  is 

heated  between  1000°  C.  and  1750°  0.  In  a  rotary 
furnace  In  contact  with  air,  and  the  resulting  ferro- 
phosphorus  is  separated  from  the  slag,  (o)  The 
method  described  in  (B)  is  applied  to  the  manufac- 
ture of  phosphor-copper  compounds  from  com- 
pounds containing  copper  and  phosphorus,  using 
air  heated  above  620°  0.— C.  A.  K. 


Alloys   containing    nickel;    Manufacture   of   . 

StabOlment!  "  Blak "  Ing.  A.  Pouchaln,  Assig- 
nees of  I'.  Peynettl,  Turin,  Italy.  Eng.  Pat. 
111,290,  Nov.  5,  1917.  (Appl.  No.  16,131  of  1917.) 
Under  Int.  Couv.,  Oct.  23,  1910. 

is -inn  of  making  a  direct  addition  of  nickel  in  the 
preparation  of  an  alloy,  a  nickel-zinc  alloy  of  any 
suitable  composition  is  used  for  admixture  with  the 
other  constituents  of  the  alloy.  Homogeneous 
ingots  free  from  blisters  and  oxides  are  said  to  be 
produced  by  this  method. — C.  A.  K. 


Metals;   Electrically  fusing    and   depositing   . 

B.  II.  Jones,  London.     Eng.  Pat  110,308,  Apr.  12, 
1917.     (Appl.  No.  5117  of  1917.1 

An  electric  arc  is  struck  between  the  object  on 
•which  the  metal  is  to  be  deposited  and  an  electrode 
comprising  a  mild  stool  containing  all  the  materials 
necessary  for  the  deposition  of  high-speed  steel. 
covered  by  slag  forming  material,  such  as  asbestos 
yarn.  For  example,  the  electrode  may  consist  of 
W  22,  Or  9,  C  1-3,  V  0-26,  IV  B7-45'  .  By  the  use  of 
these  electrodes  the  cutting  edges  of  high-speed  or 
other  tools  may  be  renewed  or  the  entire  tool  may 
be  cast  in  a  mould  of  the  desired  shape.— F.  C.  Th. 


Copper   tubes;    [Electrolytic]    production   of . 

S.  O.  Cowper-Colea,   Sunbury-on-Thames.      Eng. 
Pat.  116,509,  Mar.  0,  1918.    (Appl.  No.  936  of  1917.) 

Copper  is  deposited  electrolytically  on  a  vertical 
relating  mandrel,  the  lower  end  of  which  is  sup- 
ported in  a  recess  in  a  block  of  wood  or  other  insu- 
lating material,  the  anode  being  of  impure  copper 
cast  in  the  form  of  rough  tubes  or  lings,  or  a 
cylindrical  grid,  supported  concentrically  with  the 
mandrel. — B.  N. 


Annealing   furnaces;    Continuous   .      Gibbous 

liros.,  Ltd.,  and  M.  van  Marie,  Lower  Gonial, 
Stalls.  Eng.  Pat.  116,605,  Aug.  15,  1917.  (Appl. 
No.  11,718  Of  1917  i 

FOB  the  annealing  of  brass  or  other  metal  tubes 
and  Pars,  and  of  small  articles  which  can  be  en- 
closed in  tubes,  exlernally  healed,  a  retoii  is  pro 
vided     with     cooled     inoiil  hpieees     furnished     with 

stuffing  boxes  through  which  the  tubes  are  pushed, 

Air  is  excluded  from  the  retort  by  means  of  steam 
under  pressure.  A  series  of  tubes  of  the  same 
diameter  may  be  connected  together  by  double- 
ended  plugs  so  that  continuous  movement  may  be 
effected,  and  steam  may  lie  admitted  to  or  formed 
in  the  interior  of  the  tubes  so  as  to  preserve  a 
bright   surface. — C.  A.  K. 

Oruoible  furnaces.  .1.  and  G.  Keith,  London.  Eng 
l'at.  116,636,  Oct.   20,  1917.     (Appl.  No.  15,254  of 

1917.) 

A  SEPARATE  receplacle  to  catch  spilt  metal  from  the 

crucible  is  provided  beneath  the  furnace.  It  has  a 
removable  cover,  and  communicates  with  the  lower 
pari  of  the  combustion  chamber  by  a  vertical  pipe, 
the  lower  end  of  which  is  sealed  by  a  lute  on  the 
cover  of  the  catch  pot. — C.  A.  K. 

Hoi  blast  stare.  J.  I.  Lorimer,  .Toliet,  111.  U.S. 
Pat.  1,265,923,  May  14,  mis.  Date  of  appl., 
-Mar.  0,  1917. 

A  NUMntai  of  passes  in  a  hot  blast  stove  is  obtained 
by  providing  a  dome  at  the  top  of  the  stove  and  a 
wall  or  combination  id'  walls  Intersecting  Hie  space 
within  the  dome,  and  arranged  at  an  oblique  angle 
to  the  flow  of  gases  so  as  to  deflect  them  from  one 
pass  into  the  next  pass. — C.  A.  K. 


Heat    treatment    of    metal    objects;    Process    and 

apparatus    for    .      C.    Napier,    Assignor    to 

Napier  Saw-works,  Inc.,  Springfield,  Mass.  U.S. 
Pat.  1,205,944,  May  14,  1918.  Date  of  appl., 
Jan.  21,  1918. 

Metal  objects  are  connected  by  temporary  links  of 
relatively  considerable  mass  so  as  to  form  a  chain 
which  is  drawn  through  a  heated  chamber  and  then 
subjected  to  suitable  cooling  conditions.  The  por- 
tions of  the  objects  adjacent  to  the  links  are  pre- 
vented from  cooling  rapidly  and  are  hence  left  in 
the  annealed  condition. — 0.  A.  K. 


Ore  crushing  and  amalgamating  mill.  D.  W. 
Church,  San  Diego,  Cal.,  Assignor  to  R.  A.  Dal- 
lugge,    Los    Angeles,   Cal.      I'.S.    Pat.    1,266,406, 

May  14,  1918.  Date  of  appl.,  Nov.  22,  lair,. 
The  pan  of  a  grinding  mill  of  the  edge-runner  type 
is  in  the  form  of  an  annular  trough  having  an  in- 
clined inner  wall,  and  adapted  to  contain  mercury. 
The  edge-runners  are  supported  above  the  bottom 
of  the  pan  and  away  from  the  outer  wall,  so  as  to 
run  only  on  the  inclined  inner  wall,  with  freedom 
of  movement  in  a  vertical  direction.— C.  A.  K. 


Smelter  smoke:  Process  for  rendering  in- 
nocuous. W.  Kiislermann,  Burgorner.  Ger.  Pat. 
302,996,  May  1,  1914. 
The  smoke  is  pumped  through  a  bed  of  hot  coke 
and  then  up  a  tower  scrubber  down  which  water, 
acid,  or  tar  is  sprayed.  A  curtain  dipping  into  the 
liquid  at  the  base  of  the  scrubber  forms  a  seal 
through  which  the  smoke  must  bubble.  The  pump 
consists  of  a  U-tube  containing  water  which  is 
caused  to  rise  and  fall  by  the  motion  of  a  piston 
in  one  limb. — H.  J.  H. 
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Mi  tnl  electrode  used  in  electric-arc  deposition  of 
metals  E.  H.  Jones,  London.  U.S.  Pat. 
1,265,453,  May  7,  191S.  Date  of  appl.,  Sept.  29, 
1917. 

See  Eng.  Pat.  109,fi52  of  1910;  this  J.,  1917,  1135. 


Lead;  Extraction   of  from   its   ores  or  lead- 

containing  materials.  H.  L.  Sulman  and  H.  F.  K. 
Pieard,  Assignors  to  The  Metals  Extraction  Cor- 
poration, Ltd.,  London.  U.S.  Pat.  1.265,547, 
May  7,  1918.    Date  of  appl.,  June  28,  1917. 

See  Eng.  Pat.  109,817  of  1910;  this  J.,  1917,  1181. 


Machines  for  grinding  ores,  minerals,   stones,   and 
the  like.    Eng.  Pat.  110,5S3.     See  I. 


Regenerative    gas    furnaces.      Eng.    Pat.    116,870. 
See  IIa. 


Process  for  producing    alkali    metals   or    the   like. 
U.S.  Pat.  1,205,300.     See  VII. 


XI—  ELECTRO-CHEMISTRY. 

Electrolytic  preparation  of  p-aminophcnol.       Shoji. 
See  III. 


Oxygen    and    sulphur    in     the    melting    of    copper 
cathodes.     Skowronski.    See  X. 


Patents. 

Electrodes;  Manufacture  of   carbon  .      C.  H. 

Thompson,  Stourbridge.  Eng.  Pat.  110,001, 
Dec.  24,  1917.  (Appl.  No.  19,005  of  1917.) 
Anthracite,  which  has  been  previously  heated  to  a 
high  temperature  to  drive  off  volatile  matter,  is 
mixed  with  a  binding  material,  moulded,  and  then 
heated  in  a  muffle  for  some  time,  surrounded  by 
anthracite  to  be  used  later  in  the  manufacture  of 
the  electrode  material. — B.  N. 


Insulating    materials   [from  pitch];  Electric  . 

A.  R.  Miiller,  Walthanistow.     Eng.  Pat.  116,532, 
June  U,  1917.     (Appl.  No.  S343  of  1917.) 

A  mixture  of  hard  pitch  and  asbestos  is  heated  to 
from  400°  to  S00°  C,  and  then  submitted  to  pres- 
sure in  the  heated  condition. — P>.  N. 


Electrolytic  apparatus.  C.  H.  Thomson,  Marvville. 
Tenn.  U.S.  Pat.  1,265,551,  May  7,  1918.  Date  of 
appl.,  April  7,  1917. 

The  apparatus  consists  of  a  series  of  pots  each 
provided  with  several  electrodes  supported  from 
above,  each  pot  being  connected  with  the  electrode 
support  of  the  next  by  means  of  conductors.  The 
conductors  from  the  several  pots  are  separated  by 
and  clamped  to  insulators.— D.  F.  T. 


Electric  furnace.  H.  Nathusius,  Friedenshiitte. 
Germany.  U.S.  Pat.  1,265,945,  May  14,  191S.  Date 
of  appl.,  Jan.  15,  1914. 

See  Eng.  Pat.  13,951  of  1914;  this  J.,  1916,  547. 


XII.-FATS  ;  OILS  ;  WAXES. 

Olive  oil;  Stability  of .     E.  B.  Holland,  J.  C. 

Reed,  and  J.    P.  Buckley,  jun.    J.   Agric.  Res., 

1918,  13,  353—300. 
Samples  of  a  pure  Californian  olive  oil  were  placed 
in  glass  bottles,  some  of  which  contained  5  c.c.  of 
water,  whilst  from  others  moisture  was  excluded. 
In  some  of  the  experiments  the  oil  was  heated  at 
70°  C.  on  successive  days  to  destroy  enzymes,  if 
present.  From  an  examination  of  the  samples  at 
intervals  up  to  six  years  the  following  conclusions 
were  drawn  : — Air  by  itself  causes  slow  destruction 
of  the  colour  of  olive  oil,  and  slow  production  of 
rancidity  and  decomposition  of  unsaturated  fatty 
acids,  whilst  light  alone  destroys  the  colour  more 
rapidly  than  air,  but  has  less  effect  in  developing 
rancidity.  The  combined  action  of  light  and  air 
has  the  greatest  effect  in  destroying  the  colour, 
rapidly  decomposing  the  unsaturated  fatty  acids, 
and  producing  rancidity,  whilst  it  causes  a  slow 
but  pronounced  liberation  of  free  fatty  acids. 
Moisture  has  no  effect  on  the  colour  and  no  appre- 
ciable influence  on  the  development  of  rancidity, 
but  it  causes  an  oil  to  become  turbid  and  yield  a 
precipitate,  and  effects  slow  hydrolysis,  with  the 
liberation  of  a  considerable  amount  of  free  fatty 
acids.  The  combined  action  of  air  and  moisture, 
and  of  light  and  moisture  is  essentially  that  of  the 
individual  factors,  whilst  the  combined  action  of 
the  three  factors  is  practically  the  same  as  that  of 
the  separate  individuals,  except  that  a  greater  pro- 
portion of  free  fatty  acids  is  produced.  Hence,  to> 
preserve  olive  oils  in  their  natural  condition  it  is 
essential  to  exclude  air,  light,  and  moisture  as 
completely  as  possible. — C.  A.  M. 


Castor    oil;  Determination   of  the  purity  of   . 

C.  Frabot.    Ann.  Chim.  Analyt.,  1918,  23,  120—125. 

The  author  agrees  with  Chercheffsky  (this  J.,  1918, 
273  a)  that  the  solvent  power  of  petroleum  spirit 
varies,  but  maintains  that  the  determination  of  a 
foreign  oil  in  castor  oil  by  extraction  with  petroleum 
spirit  (this  J.,  1918,  98  a)  is  sufficiently  accurate  pro- 
vided that  a  control  experiment  with  an  oil  mixture 
of  known  composition  is  made  at  the  same  time. 
Extraction  with  petroleum  spirit  has  also  the 
advantage  that  it  enables  the  nature  of  the  foreign 
oil  to  be  determined. — W.  P.  S. 


Pumpkin  seed   oil;  Manufacture  of  — 
Albrecht.     Z.  angew.   Cheru.,    191S, 


-.       E.   W. 
31,  132. 

At  an  oil  factory  in  Roumania,  sunflower  seeds  and 
pumpkin  seeds  have  been  employed  with  much 
success  when  the  usual  raw  materials  were  scarce. 
A  special  kind  of  pumpkin  is  grown  locally,  which 
contains  very  many  seeds  and  very  little  pulp,  and 
which  is  used  for  feeding  cattle  and  pigs.  The 
seeds  are  always  obtained  in  a  very  moist  condi- 
tion, and  must  first  be  dried  thoroughly,  then 
crushed  between  a  pair  of  rollers  and  extracted  with 
petroleum  spirit.  A  yield  of  40 — 42%  of  a  green  oil 
is  obtained  from  the  dry  seeds,  which  is  very  suit- 
able for  the  manufacture  of  soaps  and  solid  engine 
greases;  when  refined  it  affords  a  good  edible  oil 
of  pleasant  flavour.  In  Hungary  the  pumpkin-seed 
oil  is  obtained  by  pressing.  Sunflower  seeds  treated 
in  the  same  manner  yield  32 — 33%  of  oil;  this  oil 
is  used  for  all  industrial  purposes,  including  the 
manufacture  of  varnish;  in  Russia  it  is  largely 
employed  as  an  edible  oil.  If  the  above  seeds  are 
to  be  treated  by  the  pressing  method,  it  is  advisable 
to  dry  them  very  thoroughly  and  to  remove  the 
shells.  The  pressed  cakes  containing  about  8%  of 
oil  are  broken  up  and  extracted  by  solvents. 

—J.  F.  B. 
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Rancidity;  chemical  tests  for  the  deteotion  of . 

a.    II.   Kerr.     J.   End.   F.ng.   (linn..   IMS,   10,  471— 
475. 

Kkkis"  test,  which  depends  on  the  red  coloration 
obtained  when  the  fat  is  shaken  with  reaordnol 
dissolved  In  hydrochloric  add  (see  this  J.,  1904, 
iooi>.  is  extremely  sensitive,  and  Its  chief  value  is 
In  detecting  Incipient  rancidity  which  is  nol  obvious 
t<«  smell  or  taste.  Issogllo's  '*  oxidlsability " 
invihi.il  itliis  J.,  1916,  898)  yields  less  definite  Infor- 
mation, but  it  is  useful  as  a  confirmatory  test.    A 

lOW  "  OZldlsabillty  "  value  is  imt  evidence  of  the 
absence  of  rancidity. — \V.  P.  S. 

Fats:  Action   of  symbiotic    bacteria  on    the    con- 
stituents of  .      II.  Blerry  and    P.   Portler. 

Comptes  rend.,  191S.  166,  1096—1067. 

The  symbiotic  bacteria  Isolated  from  the  testicle 
of  a  pigeon  oxidise  glycerol  giving  a  c, -sugar,  and 

also  they  cause  the  8-OXldatlOD  of  bulyric  or 
/8-hydroxybutyric  acid.  (See  also  ,1.  Chem.  Soc, 
IMS,  1.,  358.)— \V.  G. 

Tussah  chrysalis;  Oil  of  the  .     S.  Kobayaahl. 

ESgyS-Kwagaku-Zasshl  (J.  Chem.  Ind.,  Tokyo), 
1918,  21.  .121— 320. 

TrssAii  silk  is  largely  cultivated  in  Shantung,  and 
the  yearly  production  Of  chrysalis  is  estimated  at 
about  4K.0O0  tons.  The  author  has  examined  the 
nil  extracted  by  ether  from  the  chrysalides,  of  an 
average  weight  of  5-8  grins,  and  the  following  com- 
position :  water.  80-41;  crude  fatty  oil,  1-41  (7-2% 
of  the  dry  substaneel:  nitrogen,  2-66;  ash,  1-23%. 
The  nil  had  a  clear,  light  brnwnish-red  colour  and 
the  following  characteristics:  sp.  gr.  at  10°/4°O., 
0-9288;  saponification  value.  186-6;  acid  value,  63-91; 
iodine  value  iWijsl,  124-21;  refractive  index 
<2n3e.r,  1-4763;  butyro-refractometer  reading 
(20°O.),  76-3.  The  m.pt.  of  the  fatty  acids  was 
30-6° — 82-5°  C.,  and  the  amount  of  bromide  in- 
BOlUble  in  ether,  28%,  m.  pt.  17K-50— 180°  C.  The 
unsapnniti.ible  matter  contained  a  sterol  (possibly 
phytosterol)  and  a  waxy  hydrocarbon. — J.  F.  B. 

OH;  Reaction  of  the  aqueous  medium  in  the  ensymUs 

hydrolysis  Of •    Y.  Tanaka.     Kogvo-Kwagaku- 

Zasshl  (J.  Chem.  Ind..  Tokyo,!,  191S,  21,  112—117. 

In  1910,  tlie  author  showed  that  extracted  castor 
beans,  treated  with  acid  and  washed,  showed  a 
maximum  lipolytic  activity  in  neutral  aqueous 
media,  and  that  the  function  of  the  acid  was  lo 
develop  the  enzyme  from  its  zymogen  (this  J.,  V.llu, 
1269;  1912.  884).  These  results  were  further  con- 
tinued by  Armstrong  and  Gosney  itliis  j.,  mi:;,  917). 
Recently  Kits  (this  J.,  1918,  312*)  found  that  an 
activated  lipase  exerted  its  maximum  effect  in  an 
acidified  medium.  It  would  appear,  however,  that 
Kita  employed  a  lipase  containing  zymogen  which 
had  not  been  fully  activated  by  the  previous  acid 
treatment,  and  that  the  acidity  of  the  medium  had 
a  further  act  inn  on  the  zymogen  during  hydrolysis. 
The  author  has  repeated  his  experiments  by 
triturating  100  (.this,  of  pressed   castor  beans  with 

koo  c.e.  of  A'/io  acetic  acid,  washing  ami  drying 

the  residue.     Hydrolysis  of  soys  bean  oil  with  this 

powder  at  38° — 39°  O.  in  presence  of  Increasing 
quantities  of  .v/in  sulphuric  acid  confirmed  the  fact 

that  the  most  energetic  act  ion  took  place  in  presence 

of    pure   water,     and    that    the     addition   of     small 

amounts  of  add  had  a  retarding  Influence  propor- 
tional to  the  amount  of  acid  present.— J.  F.  I'.. 

Beeswax  from  Ogasawara  (Bonln)  Islands.  S. 
Deno.  Kdgyo-Kwagaku-Zasshl  (J.  Chem.  Ind., 
Tokyo),  191V.  21.  319—320. 

TBI  author  has  examined  the  wax  of  Apis  mellitica 
I...   var.    Kgustica,   from   Ogasawara    Islands.     The 


refined  wax  was  Ughl  yellow  In  colour  and  more 
viscous    than    the    Japanese    and    Korean    varieties; 

the  chemical  characteristics  were  also  different .  The 

foil,, wing  data   are   recorded:   Sp.  gr.  at  in0°/4°  C, 

0-8096;  m.pt.  (capillar;  tube  method),  65-58C;  re- 
fractive index  (measured  at  65*0.  and  reduced  to 
40°  C>,  1-454N;  reading  in  butyro-refractom-ier 
(ditto),  44-4°;  acid  value,  18-71;  ester  value,  7003; 
saponification  value,  88-74;  Iodine  value  (Wijs), 
fi-93.— J.  F.  B. 

Determination   ,,f  water  [in    soap,  etc.]   by  distilla- 
tion.   Besson.    See  XXIII. 

Patents. 

Oils,  fats,  anil  the  like:  Apparatus  for  distilling 

.     K.  C.  It.  .Marks.  London.   From  Soc.  Franco- 

Belge  de  Fours  a   Coke,   Brussels.      Bug.    Fat. 

116,309,  Apr.  14.  1917.  (Appl.  Xo.  5290  of  1917.1 
Distillation  of  fatty  or  mineral  or  tar  oils,  etc.,  Is 
effected  in  an  apparatus  containing  one  or  more 
chambers  through  which  circulate  heating  gases, 
each  chamber  containing  a  bundle  of  tubes  provided 
with  means  for  the  admission  of  steam,  and  con- 
nected at  one  end  with  a  box  for  the  introduction 
of  the  liquid  to  be  distilled,  and  at  the  other  with 
a  box  for  the  collection  of  the  distillate.  By 
admitting  gas  from  a  furnace  separately  into  each 
of  a  number  of  the  chambers,  the  distillation  may 
be  carried  out  as  a  continuous  fractionating  process. 

— C.  A.  M. 

Fats:  Apparatus  for  and  method  of  recovering . 

F.  I!.  Dehn,  London.  From  National  Sanitary 
Service  Co..  Chicago,  U.S.A.  Eng.  Pat.  116,384, 
July  3.  1917.     (Appl.  No.  9591  of  1917.) 

Fat-containing  liquids,  and,  in  particular,  slaughter- 
house liquid  refuse,  is  forced  as  a  progressively 
accelerating  transverse  current  beneath  a  larger 
quiescent  volume  of  liquid,  whereby  the  fat  rises  to 
the  surface,  whilst  the  solid  impurities  subside  and 
are  drawn  off  as  a  sediment.  Apparatus  for  this 
process  comprises  a  tank  divided  into  two  sections, 
each  having  an  inlet  at  one  end  and  an  outlet,  at 
higher  level,  at  the  opposite  end.  The  first  section, 
in  which  most  of  the  sediment  collects,  contains 
an  inclined  deflecting  plate  between  the  inlet  and 
outlet,  and  its  lower  portion  is  relatively  larger 
than  the  upper.  In  the  second  section  the  entering 
liquid  is  forced  by  a  baffle  to  flow  along  the  sloping 
bottom,  and  then  passes  under  another  baffle  at 
the  opposite  end  of  the  tank  and  rises  to  the  nutlet. 
Both  sections  are  provided  with  drain  pipes  con- 
trolled by  valves. — O.  A.  M. 

Catalyst    [for   hydrogenating   oils];   Production     of 

from     metal     salts.       Bremen-ISesighoimer 

Oelfabriken,  Bremen.  Ger.  Fat.  304,043,  Aug.  IS, 
1912. 
KiEKEi.cii-iiK  or  asbestos  is  impregnated  with  a  solu- 
tion of  a  salt  of  nickel,  e.g.,  the  acetate,  and  a 
limited  quantity  of  oU  is  Incorporated  with  the 
mass,  which  is  then  heated  in  a  vacuum  at  150° — 
200°  c.  Hydrogen  is  passed  through  towards  the 
end,  and  the  mass  is  not  only  dried,  but  a  portion 
Of  the  volatile  acid  which  would  otherwise  be  set 
free  during  the  reaction  is  removed.  The  resulting 
catalyst  retains  its  activity  for  a  long  time. 

— H.  J.  H. 

Washing  tablets   from    water-glass;  Preparation  of 

readily  soluble  soap-like .    A.  KaufTmann  und 

Co..  Asperg.    Ger.  Pat.  306,461,  Oct.  15.  19l<;. 

Water-class  is  heated  with  a  small  percentage  of 
a  salt  which  readily  takes  up  water,  e.g.,  anhydrous 
sodium  sulphate,  and  the  product  formed  into 
tablets.— L.  A.  C. 
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Soap;   Process  for  deodorising  .      C.    Stiepel, 

Berlin-Steglitz.    Gev.  Pat.  303.702,  Oct.  11,  19X0. 

A  current  of  steam  is  passed  under  pressure  into 
a  solution  of  the  soap  at  200°  C.  or  over  until  the 
issuing  vapour  is  free  from  odour. — L.  A.  C. 

Process  for  treating  [deodorising]  nnphthenic  acids. 
Ger.  Pat.  305,771.    See  Ha. 

Process  for   increasing  the  decolorising  action  of 
fullers'  earth.    Ger.  Pat.  304,070.    See  VII. 

Process    and   apparatus  for    treating   soya    beans. 
Eng.  Pat.  116,158.    See  XIXa. 


XH1.-PAINTS  ;  PIGMENTS  ;  VARNISHES  ; 
RESINS. 

Oil  varnishes;  Colour  designation  of  .     F.  A. 

Wertz.  J.  Ind.  Eng.  Chem.,  1918,  10,  475 — iTti. 
The  colour  of  oil  varnishes  may  be  satisfactorily 
matched  by  solutions  of  potassium  bichromate  in 
strong  sulphuric  acid  (sp.  gr.  1-84).  For  example, 
standards  Nos.  2  to  10  of  the  10-point  scale  used 
by  varnish  manufacturers  may  be  represented  by 
solutions  of  bichromate  containing  respectively  0-1, 
0-25,  0-35,  0-5,  1,  1-5,  2,  4,  and  S  grins,  or  more  in 
100  c.c.  of  sulphuric  acid.  The  liquids  are  compared 
by  transmitted  light,  in  tubes  of  1  to  2  cm.  diameter, 
in  quantities  of  not  less  than  2-5  c.c.  Heating  the 
solution  to  prevent  deposition  of  chromic  anhydride 
does  not  have  any  appreciable  effect  on  the  colour 
comparison. — C.  A.  M. 

Patents. 

Coating  by  means  of  emulsions;  Process  of .    B. 

Smith,  Gleus  Falls,  N.Y.,  Assignor  to  General 
Electric  Co.  U.S.  Pat.  1,206,335,  May  14,  WIS. 
Date  of  appl.,  Nov.  6,  1917. 

The  oil  phase  is  separated  from  the  water  phase  of 
an  emulsion  by  bringing  the  emulsion  into  contact 
with  a  solid  object  Ilea  ted  to  a  temperature  above 
100°  C— J.  H.  P. 

Varnish-gums;    Process     of    melting  .     O.     C. 

Griem,  Assignor  to  Berry  Brothers,  Detroit,  Mich. 
U.S.  Pat.  1,265,326,  May  7,  1918.  Date  of  appl., 
Nov.  17,  1917. 

Varnish  gums  are  covered  with  water  and  heated 
until  the  particles  are  softened  and  flow  together: 
the  water  is  then  poured  off  and  the  heating  is 
continued  until  the  gums  are  completely  melted. 
The  process  ensures  the  protection  of  the  particles 
of  gum  from  the  air  during  the  former  operation. 

— D.  F.  T. 

Process  [paint],  for  flreproofing  wood.      U.S.   Pat. 
1.265,549.     See   IX. 


XIV.— INDIA-RUBBER  ;    GUTTA-PERCHA. 

Rubber;  Depolymerisation  of  raw  .     K.  Kawa- 

kami.       Kogyo-Kwagaku-Zasshi   (J.  Chem.  Ind., 
Tokyo),  1918,  21,  226—231. 

The  author  criticises  and  points  out  inaccuracies 
in  the  experiments  by  Takeuchi  (this  J.,  1918,  313  a), 
but  he  agrees  with  the  general  proposition  that 
viscosity  measurements  may  be  of  value  in  con- 
trolling the  processes  of  manufacture.  The  viscosity 
is  not  an  absolute  function  of  the  depolymerisation. 


since  it  is  affected  also  by  the  non-caoutchouc 
matters,  e.g.,  proteins  and  rubber  resins,  which  will 
not  change  in  the  same  proportion  as  the  caout- 
chouc. The  degree  of  variation  of  the  acetone 
extract  during  mastication  falls  within  the  limits  of 
experimental  error.  The  viscosity  of  raw  rubber 
cannot  be  used  as  a  sole  measure  of  valuation, 
because  there  are  several  factors  of  value  which 
have  nothing  to  do  w  ith  the  viscosity  of  the  solution ; 
for  instance,  the  amount  of  impurities  and  loss  in 
washing,  also  the  physical  and  chemical  properties 
of  the  vulcanised  products.  The  proper  times  of 
mastication  obtained  from  Takeuchi"s  curves,  on 
the  basis  of  an  absolute  viscosity  of  01  in  the  rubber 
solution,  work  out  at  40  mins.  for  plantation  and 
SO — 90  mins.  for  Brazilian  Hevea,  but  these  times 
appear  far  too  long  from  a  technical  point  of  view. 

—J.  F.  B. 

Vulcanisation  process;  Investigations   on  the  . 

A.  van  Rossem.  Communications  of  the  Nether- 
land  Govt.  Inst,  for  advising  the  Rubber  Trade 
and  Rubber  Industry.  Internat.  Assoc,  for 
Rubber  Cultivation  in  the  Netherland  Indies, 
Part  VI.,  179—222. 

Rubber  can  be  submitted  to  very  considerable  masti- 
cation    without   its   rate   of     vulcanisation     being 
appreciably  affected,   and    in  a   mixing  containing 
92J%  of  rubber  and  72%  of  sulphur  after  various 
degrees  of  mastication,  combiuation  of  sulphur  ami 
rubber    occurred  at   the   same  rate,   although     the 
relative  viscosity  of  the  5%   solutions  in  benzene 
ranged  from  177  to  63.     The  reduction  of  the  break- 
ing load  and  elongation  observable  after  prolonged 
mastication  of  the   mixing  before  vulcanisation  is 
not  due  to  alteration  of  the  position  of  the  stretch- 
strain  curve,  but  only  to  a  recession  of  the  end-point 
of  the  curve.     With  tile  same  mixing  the  quantity 
of  sulphur  which  enters  into  combination  is  approxi- 
mately proportional  to  the  period  of  vulcanisation 
at  any  one  temperature,   whilst  with  mixings  con- 
taining 2 — 10%  of  sulphur  the  percentage  combined 
under  a  constant  period  of  vulcanisation  is  approxi- 
mately proportional  to  the  original  sulphur  content. 
Between  130°  and  150°  C.  the  temperature  coefficient 
for  the  vulcanisation  process  has  a  value  between 
2  and  3.     Rubber  showing  a  high  viscosity  number 
tends  to  give  a  stronger  product  than  one  of  lower 
viscosity,   not  only  because   it  suffers  less  depoly- 
merisation under  the  same  degree  of  working,  but 
also     because  it  vulcanises    more    rapidly.       The 
resinous  constituents  of  rubber  are  not  essential  to 
vulcanisation,  although  they  appear  to  exert  a  slight 
acceleration  on  the  process;    their  presence    also 
causes  a  slight  reduction  in  the  breaking  strength, 
which,   however,   may  not   be  as  great  as  the  re- 
duction due  to  the  effect  of  the  treatment  neces- 
sary  for    their    extraction.      There   is  no  propor- 
tionality between  the  percentage  of  nitrogen   and 
the  rate  of  vulcanisation  of  Hevea  rubber.      The 
introduction  of  inert  fillers,  such  as  powdered  flint 
or  pumice,  does  not  alter  the  rate  of  combination 
with   sulphur,   but  many  basic  compounds  have  a 
marked  accelerating  effect,  whilst  other  substances, 
notably  such  as  are  acidic,   have  a   retarding  in- 
fluence.    Of    p-nitrosodimethylaniline,     piperidine, 
and  a  proprietary  article  consisting  of  a  condensa- 
tion product  of  acetaldehyde  and  ammonia,  the  first 
is  the  most  effective  accelerator  with  the  standard 
mixing  containing  7J%  of  sulphur,  and  the  effect 
appears  to  be  greater  with  rubbers  of  low  viscosity. 
Raw  rubber  which  has  been  heated  for  four  hours 
in  an  atmosphere  of  carbon  dioxide,  when  subse- 
quently mixed  with  sulphur  vulcanises  more  rapidly 
than  a  mixing  made  with  rubber  which  has   not 
been  so  heated;  but  no  such  difference  is  observable 
if  the   rubber  is   heated  in  air.      A  weak    Hevea 
rubber  of  low  viscosity  by  prolonged  vulcanisation 
can  !>:■  made  to  yield  as  strong  a  product  as  a  strong 
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robber,  without  danger  of  over-vulcanisation  «lu<- 
i.i  t  in-  longer  duration  of  the  process.  Although  the 
Introduction  of  Inert  solid  tillers  does  not  appre 
■ -i.ii.lv  affect  the  rate  of  combination  of  sulphur  with 
rubber,  it  does  affect  the  mechanical  properties  «.r 
the  product,  which  is  rendered  somewhat  stlffer, 
but  the  chief  result  is  a  decline  in  the  elongation 
and  strength  at  break.  On  the  other  hand  soft 
tillers,  such  as  paraffin  wax,  have  an  unfavourable 
influence  on  the  media  ni.-ii  properties  of  vulcanised 
robber.  When  an  accelerator,  such  as  p-nitroso- 
dlmethylanlllne,  Is  used,  not  only  Is  the  rate  ol 
combination  of  the  rubber  with  sulphur  Increased, 
but  ih»'  product  Is  stiller  and  yields  a  stress-strain 
carve  showing  a  decidedly  reduced  extensibility  for 
the  degree  of  vulcanisation  attained,  although  with 
sufflclenl  load  it  is  capable  of  being  si  retched  to  an 
even  greater  extent  than  rubber  vulcanised  under 
ordinary  conditions;  with  the  use  of  additional 
catalysts,  therefore,  the  coefficient  of  vulcanisation 
is  no  longer  an  Indication  of  the  probable  course  <.i 
the  elongation  curve.  When  rubber  mixed  with 
sulphur  is  heated  for  only  a  short  time  by  steam 

under  50  lb.  pressure,  the  product  may  be  com 
pletely    dissolved    in    I  lie     usual    solvents,    but      the 

relative    viscosity   is  greatly   Increased,   a   similar 

although  less  marked  effect,  greater  than  could  be 

d  to  the  mere  "  recovery  "  of  the  mixing, 

h  Ing  observable  on  storing  the  mixing  for  several 

.ifis  ai  the  ordinary  temperature,      on  further 

vulcanisation    the    rubber    becomes    insoluble,    the 

elongation  at  break  attaining  a  maximum  at  a 
vul.-anisation  coefficient  ..f  approximately  -.  rubber 

vulcanised    to   a    less   extent    than    this   often    being 

porous;  when  the  coefficient  exceeds  5  the  effect  of 
over-vulcanisation  Is  observable,  the  rubber  exhibit- 
ing brlttleness  when  stretched,  and  for  practical 
purposes  with  rubber-sulphur  mixings  a  maximum 

Coefficient    Of  2      t   is  desirable,   which   is  belOW  that 

of    maximum    breaking    load.      When    vulcanised 
-    is  stored  at   the  ordinary   temperature,  the 
mechanical  properties  undergo  considerable  altera- 
tion without  any  appreciable  concomitant  Increase 

in  the  amount   of  combined  sulphur. — P.  F.  T. 


Patents, 

Latest;  Processes  and  apparatus  for  drying  coagu- 
lated and  unooagulated  and  products  obtained 

thereby.   W.  J.  Mellersh-Jackson,  London.    From 
General  Rubber  Co.,    New  York.       Eng.    Pat. 

116,324,  .Tunc  1.  1017.     (Appl.  No.  7899  of  1!I17.I 

Tuk  excessive  foaming  which  occurs  on  attempting 

to  dry  latex  under  reduced  pressure  can  be  pre- 
vented by  rendering  the  nitrogenous  constituents 
of  the  latex  insoluble  prior  to  drying.  This  may 
be  effected  in  a  number  of  ways,  such  as  heating 
the  latex  before  or  after  coagulation  to  ko°    s.",°  c.; 

treating  the  latex  with  suitable  enzymes  or  fer- 
ments, such  as  rennet,  or  with  chemicals  which 
precipitate  nitrogenous  material.  Antiseptics,  e.g., 
0-naphthol  (0-2"j  i,  which  aids  in  rendering  the 
nitrogenous  materia]  Insoluble,  or  sodium  naphthol- 
ale.  or  pine-tar  creosote  dissolved  in  sodium  cresj  I 
ale  Hi.",      i,  or  sodium  fluoride   nil,  >.  may  be  added 

before  or  after  Insolubllisatlon.    The  latex  or  coagu 
linn  is  then  dried  under  reduced  pressure  on  :i  series 
of  trays  In  a  current  of  air  d  oated  by  passage 

over  burning  charcoal. — E.  W.  I,. 

Rubber,     rubber-like     and     similar     oulcanlsable 

mail  rial:  Treatment  of  unvulcanised     — .    W.  J. 
Meiiersh-.Tackson.  London.    I'n. m  Genera]  Rubber 

Co..  New  York.     Em.'.  Fat.  110,322,  June  1.  1017. 
(Appl.  No.  7SS5  of  1017.) 

T'Nvn.cAMSFD  rubber,  rubber-like  or  similar  vul- 
canisable  material  is  subjected  to  a  vacuum,  with 
or  without  heating,   in  order  to  remove  moisture, 


etc.,    and    the    vacuum    Is    subsequent  |y    broken    by 

the  Introduction  of  an  inert  substance,  liquid  or 
gaseous  {e.g.,  carbon  dioxide,  ammonia,  hydrogen, 

or  nitrogen),  which  (ills  the  cells  or  pores  of  the 
substance,  thereby  preventing  oxidation.     B.  W.   L. 

Ilardrulilx  r   Substitute;   Method   of    making  a  

and  the  product  thereof.     I'.  Plckl,   Assignor  to 
i:.    Plckl,   Chicago.      F.S.    I'af.   l,2i;5,108,   May  7, 
1918.    Date  of  appl..  Apr.  23,  1017. 
A  substitute  for  hard  rubber  is  prepared  by  beating 

claterite  whh  :;  :,-,,  of  resinous  material  and 
2—3%  of  sulphur.— D.  F.  T. 

Plastic  composition  [rubber  substitute].  C.  B. 
Wood.  Oharlestown,  W.Va.  U.S.  Fat.  1,205,855, 
May  14,  1918.     Dale  of  appl.,  July  1.  ltd  I. 

Shellac  is  dissolved  in  strong  alcohol   to  form  a 

I  hick    paste;    this    paste    is    poured    on    to    fibrous 

material  arranged  in  layers;  the  ingredients  are 
thoroughly  mixed  together  and  subjected  to 
pressure,  and  the  pressed  material  is  saturated  with 
formaldehyde. — J.  F.  B. 

Manufacture  of  plastic  masses  resembling  horn  or 
ebonite  [from  yeast],  Ger.  Fats.  302,931,  302,030, 
and  303,133.     Sec  XV. 


XV -LEATHER  ;  BONE  ;  HORN  ;  GLUE. 

Application   of  leaves   <if    leer  ainnala  in  Korea. 
I'eda.     See  VI. 

I'ATENTS. 

Leather;  Dyeing  or  staining  and  mordanting  of 

[with  titanium  xclis\.  11.  Wrlgley,  H.  Spence,  and 
I'.  Spenee  and  Sons,  Lid.,  Manchester.  Eng.  Fat. 
110,123,  May  20,  1017.  (Appl.  No.  7522  of  1917.) 
Leather  is  treated  with  a  solution  of  titanic  acid 
in  sulphuric  acid  or  hydrochloric  acid  in  which  the 
ratio  of  SO,  is  greater  than  2  inols.,  preferably 
4—9  mols.  (or  the  equivalent  of  hydrochloric  acid) 
lo  one  mol.  of  TiO,.  The  operation  is  carried  out 
at  a  dilution  equal  to  about  1  part  of  SO,  per  1000 
..f  water,  and  the  bath  is  heated  to  about  4S°  C. 
Example:  Titanium  sulphate  containing  121  grins, 
of  TiO,  and  about  the  same  weight  of  SO,  is  dis- 
solved in  a  mixture  of  800  c.c.  of  strong  sulphuric 
add  with  1  gall,  of  water,  and  the  liquid  is  added 
to  a  bath  of  200  galls,  of  water  at  48°  0.  in  which 
I  he  skivers  are  agitated  for  about  30  mins..  the 
completion  of  the  action  being  judged  by  the  colour. 

—J.  F.  B. 

Tunning  animal  hides:  Process  of  .     Badische 

Anllln  mid  Soda  Fabrik.  Ger.  Fats.  (A)  .'104,859, 
Mar.  14,  1015  (Addition  fo  (lor.  Fat.  281,484),  and 
(n)  305,777,  Feb.  0,  1915  (Addition  to  Ger.  Pat. 
290,905). 

(a)  Piiom'fTs  soluble  in  water  and  useful  for  tanning 
purposes  are  obtained  by  the  Introduction  of  sul- 
phonicacid  groups  into  naphthol  pitch,  (b)  Accord- 
iii":  to  the  main  patent  sulphonlc  acids  of  substances 

of  high  molecular  weight  are  employed,  which  eon- 
tain  several  benzene  and  naphthalene  rings  in  their 

structure,  also  those  containing  such  ring  nuclei 
loined  together  with  Intermediate  carbon  atoms, 
provided  they  fulfil  the  following  conditions  :  that 
they   contain    no    phenolic   hydroxy!   and   that   they 

possess  the    property   of  precipitating    glue    and 

gelatin  solutions.  The  addition  patent  provides  for 
the  use  of  products  of  this  class  which  contain  two 
..r  more  aromatic  nuclei,  all  or  some  of  which  are 
different  from  the  others.  Example:  a  eondensa- 
lion  product  of  8-naphthalenesulphonlc  acid  with 
benzyl  alcohol. — J.  F.  B. 
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Leather  substitute;   Manufacture   of  a   .      O. 

Steiner,  Frankenberg.    Ger.  Pat.  304,497,  May  12, 

1917. 
Nets  made  of  spiral  springs  filled  with  cellulose  are 
boiled  in  tar,  dried,  then  coated  with  cellulose 
mixed  with  dissolved  resin  and  finally  dried  under* 
pressure.  Belts  and  soles  so  prepared  possess  the 
pliability  and  tensile  strength  of  leather.— J.  F.  B. 

Plastic  masses  resembling  horn  or  ebonite;  Manu- 
facture of [from  yeast].    H.  Bliieher,  Leipzig, 

and  E.  Krause,  Steglitz.  Ger.  Pats,  (a)  302,931, 
Nov.  4,  1914  (Addition  to  Ger.  Pat.  275,857), 
(b)  302,930,  Way  20,  1915,  and  (C)  303,133,  May  12, 
1910  (Additions  to  Ger.  Pat.  289,597).  (See  also 
this  J.,  1915,  223,  972;  1910,  322.) 
(a)  Yeast  or  yeast  residues  are  mixed  with  tar  or 
tar  oils,  with  or  without  the  addition  of  aldehydes. 
Example  :  1  kilo,  of  pasty  yeast  containing  15%  dry 
substance,  in  which  the  yeast  has  been  killed  by 
heating,  is  stirred  with  150  grms.  of  40%  formalde- 
hyde and  15  grms.  of  tar.  The  mixture  is  dried, 
powdered,  and  pressed  into  heated  moulds  at  80°  C. 
under  a  pressure  exceeding  ISO  atmos.  The  tar  may 
be  replaced  by  anthracene  oil.  If  desired  0-5%  of 
washed  and  powdered  sulphur  may  be  mixed  with 
the  dried  powder  before  pressing,  (Bi  The  yeast  is 
previously  dried  and  then  treated  with  formalde- 
hyde in  the  form  of  vapour,  solution,  or  polymerised 
product.  Substances  are  added  which  either  take 
part  in  the  reaction  with  the  formaldehyde  or  serve 
merely  as  fillers;  in  the  former  ease  the  substances 
may  "be  previously  treated  by  themselves  with 
formaldehyde.  The  process  of  drying  the  yeast  by 
heat  induces  certain  changes  in  the  proteins,  so  that 
the  products  have  different  properties  from  those 
formed  by  the  action  of  formaldehyde  on  moist 
yeast,  (c)  Similar  masses  are  prepared  from  beer 
sediments,  the  materials  being  ground,  dried,  and 
pressed  under  a  pressure  of  300  atmos.  at  90°  C. 

—J.  F.  B. 

Tanning  hides;  Method   of  .     G.  Bosio  and  A. 

Peradotto.    Turin,    Italy.        U.S.    Pat.    1,2(56,203, 
May  14,  1918.     Date  of  appl.,  Apr.  19,  1910. 

See  Eng.  Pat.  10,704  of  1915;  this  J.,  1910,  748. 
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Organic  matter  in  sails;  Determination  of  l>y 

the  loss-on-ignitinn  method.  3.  B.  Rather.  Bull. 
140,  Arkansas  Expt.  Stat.  J.  Ind.  Eng.  Chem., 
191  s.  10,  439—442. 

Organic  matter  in  soils  may  be  accurately  deter- 
mined from  the  loss  on  ignition  of  the  sample  after 
a  preliminary  treatment  with  a  mixture  of  dilute 
hydrochloric  and  hydrofluoric  acids  to  remove 
hydrated  mineral  constituents,  carbonates,  etc.  :  — 
One  grm.  of  the  soil,  prepared  in  accordance  with 
the  official  (American)  method,  is  digested  for 
5  mins.  with  50  c.c.  of  water  in  a  platinum  basin 
at  S5°  0.,  the  aqueous  extract  decanted  through  an 
asbestos  filter,  with  the  aid  of  suction,  and  the 
residue  digested  with  a  second  portion  of  50  c.c.  of 
water  at  85°  C.  The  united  extracts  are  evaporated 
to  a  small  volume,  whilst  the  residue  is  digested 
with  a  mixture  of  10  c.c.  of  2-5%  hydrochloric  acid, 
10  c.c.  of  2-5%  hydrofluoric  acid,  and  30  c.c.  of 
water,  the  extract  decanted  through  the  asbestos 
filter,  which  is  then  transferred  to  the  platinum 
basin  containing  the  residue,  and  the  digestion  and 
deeantation  of  the  whole  repeated  five  times.  Finally 
the  residue  is  washed  with  water,  the  concentrated 
aqueous  extract  added,  the  liquid  evaporated  to 
dryness,  and  the  residue  weighed,  ignited,  and 
again  weighed.  There  is  no  appreciable  loss  of 
organic  matter  during  the  digestions. — C.  A.  M. 


Phosphate  rock;  Agricultural  availability   of   raw 

ground .   W.  H.  Waggaman  and  C.  R.  Wagner. 

J.  Ind.  Eng.  Chem.,  1918,  10,  442—444. 
Field  experiments  under  varying  conditions  over 
periods  up  to  5  years  showed  that  the  application  of 
medium  or  large  quantities  of  crude  mineral  phos- 
phate (tricaleium  phosphate)  to  most  soils  causes 
an  increase  in  the  yields  of  many  crops  during  the 
first  year  of  cultivation.  The  effectiveness  of  this 
form  of  phosphate  as  a  fertiliser  depends  upon  its 
being  thoroughly  distributed  in  a  finely  divided 
state,  whilst  the  presence  of  decaying  organic 
matter  in  the  soil  increases  the  effectiveness, 
probably  owing  to  the  greater  bacterial  activity  and 
higher  proportion  of  carbon  dioxide  under  such 
conditions.  For  these  reasons  the  effectiveness  is 
usually  increased  after  the  rock  phosphate  has 
remained  for  a  year  or  more  in  the  soil.  Acid  phos- 
phate (superphosphate)  acts  more  rapidly  than 
bone,  basic  slag,  or  crude  rock  phosphate,  and  is 
therefore  probably  the  best  form  of  phosphoric  acid 
to  use  when  rapid  growth  of  the  crop  is  the  main 
consideration.  To  obtain  the  best  results  from 
natural  phosphates,  it  is  necessary  to  use  a  much 
greater  proportion  than  is  effective  in  the  case  of 
superphosphate,  and  the  question  whether  an  in- 
creased yield  can  be  obtained  more  economically  by 
the  use  of  insoluble  than  of  soluble  phosphate 
depends  upon  the  soil,  method  of  cultivation,  and 
other  local  conditions. — C.  A.  M. 

Peat;  Inorganic   composition   of  a  and  of  the 

plant  from  which   it   was  formed.     C  F.  Miller. 
J.  Agric.  Res.,  191S,  13,  005—009. 

The  peat  examined  was  obtained  from  Florida  from 
a  very  extensive  deposit,  ten  feet  deep,  formed  by 
the  remains  of  saw  grass  {Cladium  effusum)  grow- 
ing on  the  surface.  The  dried  peat  contained  7 — 10% 
of  ash.  On  the  assumption  that  the  silica  remained 
constant  during  the  conversion  of  the  grass  into 
peat,  it  was  calculated  that  seven  parts  of  grass 
had  yielded  one  part  of  peat.  The  percentage  losses 
of  the  other  constitutents  of  the  grass  were  :  12  of 
iron  and  aluminium  oxides;  24  of  lime;  41  of  mag- 
nesia :  90  of  potash :  84  of  soda ;  70  of  phosphoric 
acid;  and  33  of  nitrogen. — J.  H.  J. 

Dicyanodiamide  ;  Determination  of in  old  nitro- 

lim   (crude  calcium  eyanamide).     H.  Kappen.     Z. 
angew.  Chem.,  1918,  31,  31—32. 

Ax  old  sample  of  nitrolim  examined  by  the  author 
was  free  from  eyanamide  nitrogen.  Determinations 
of  the  dicyanodiamide  by  Caro's  and  von  Hager"s 
methods  (see  this  J.,  1910,  974)  yielded  different 
results,  the  former  giving  72-7%  and  the  latter 
82-2%.  This  difference  was  apparently  due,  at  least 
in  part,  to  the  presence  of  urea  in  the  substance. 
A  trustworthy  method  for  the  determination  of 
dicyanodiamide  iD  the  presence  of  urea  is  not,  at 
present,  known.     (See  following  abstract.) 

— W.  P.  S. 

Calcium  eyanamide  \rith  large  percentage  of  dicy- 
anodiamide or  urea;  Analysis  of  .     E.  Hene 

and  A.  van  Haaren.  Z.  angew.  Chem.,  1918,  31, 
129—131. 
With  normal  samples  of  eyanamide,  Caro's  method 
of  analysis  (this  J.,  1911,  23)  gives  satisfactory 
results,  but  in  the  presence  of  large  proportions  of 
dicyanodiamide  and  urea  the  results  are  liable  to 
be  erratic  unless  certain  precautions  are  taken. 
The  authors  have  obtained  satisfactory  results  by 
the  following  procedure:  A  solution  containing 
eyanamide,  dicyanodiamide,  and  urea  equivalent 
to  about  0-2  grm.  of  nitrogen  is  diluted  to  about 
200  c.c.  and  precipitated  with  20  c.c.  of  10%  silver 
nitrate  and  30  c.c.  of  10%  potassium  hydroxide. 
The  precipitate,  which  contains  all  the  eyanamide 
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and  dicyanodiainide  and  some  of  the  una.  is 
washed,  the  iui<t  la  transferred  to  ISO  c.c.  of  water, 
and  the  precipitate  dissolved  in  the  minimum 
quantity  of  nitric  add.  The  whole  is  diluted  to 
200  e.c.j  100  c.c.  is  treated  with  -  c.c.  "f  10%  silver 
nit  raic  with  the  addition  of  IS  c.c.  of  10  ,  potassium 
hydroxide.  The  precipitate,  which  contains  the 
cyanamlde  and  dlcyanodlamlde,  is  treated  by  tin' 
kjcidahi  process  for  the  determination  <>f  nitro- 
gen iN,i.  The  nitrogen  of  the  urea  may  he  estimated 
in  the  combined  nitrates.  In  another  sample  the 
cyanamlde  nitrogen  (N,)  is  determined  by  precipi- 
tation with    silver   In  a  similar    manner,    using 

ammonia  instead  of  potassium  hydroxide.    The  urea 

may  !«•  determined  mere  simplj  by  a  determination 
of  the  total  nitrogen  (N,).  Then  urea=N  —  N. ; 
dlcyanodlamlde =N,— N_;  cyanamlde:  N_„  all  in 
terms  of  nitrogen.  If  the  quantity  of  cyanamlde  is 
small  compared  with  that  of  the  dlcyanodlamlde  the 
precipitation  in  presence  of  ammonia  may  be 
repeated. — J.  F.  B. 

Bodium  compounds;  Action  of on  wheat.   J.  A. 

Yoclcker.     .1.  Roy.   AgrlC.   SOC.,   1910.  77,  202—204. 

Bull.  Agrlc.  Inteii..  L918,  9.  662. 
The  sodium  compounds  used  in  the  pot-cultures  were 
the  hydroxide,  carbonate,  chloride,  ami  sulphate, 
the  hydroxide  being  applied  in  solution  anil  the 
ol hers  in  the  dry  stale.  The  different  sodium  com- 
pounds have  very  different  effects  both  on  the 
germination  ami  the  growth  of  wheat.  The  hydrox- 
ide and  carbonate  at  Qrsl  retard  germination,  but 

eventually  have  a  beneficial  effect,  even  when 
applied  al  rail's  up  to  2$  tons  per  acre.     They  cause 

an  increase  in  yield  of  grain  and  in  nitrogen  con- 
tent. Sodium  chloride  lias  a  beneficial  effect  if 
used  in  quantities  not  exceeding  i  ion  per  acre,  but 
is  harmful  to  germination  and  production  when 
used  in  larger  quantities,  and  at  the  rate  of  lii  tons 

per  acre  may  destroy  tile  plant  entirely.  Sodium 
sulphate  affects  neither  germinal  ion  nor  production, 
and  may  safely  lie   used   in  quantities  up  to  2}  Ions 

per  acre,    Both   the  hydroxide  and   the  carbonate 

cause  "  caking  "  ami  darkening  of  the  soil,  bill  the 
Chloride  and  sulphate  do  not. — TV.  G. 

Magnesium  suit*:  Action  of on  wheat.    J.  A. 

Voolcker.      J.  Koy.  Agric.  Soc,  1910,  77,  260—262. 
Bull.  Agric.  Intel!.,  litis,  9,  551. 

The  results  of  pot-cultures  with  spring  wheat,  the 
magnesium  being  supplied  in  the  form  of  sulphate 
or  chloride,  indicate  that  the  action  of  magnesium 

' mounds  on   wheat   varies  very  greatly  with  the 

sail  used.  The  chloride  may  he  used  al  rates  up 
io  1  ton  per  acre,  hut  in  larger  quantities  it  injures 
or  totally  destroys  the  crop.  .Magnesium  sulphate 
may  Im>  used  safely  and  advantageously  up  lo  5  tons 
per  acre.      Increased  nitrogen  content,    such  as  is 

Obtained  in  cereals  by  the  use  of  magnesit ixide. 

Is  not  produced  by  magnesium  sulpha  I  e.—W.  G. 

Magnesium  carbonate;  Injurious  <i<-titm  of on 

plant*.     II.  Coupin.      Comptes  rend.,   1918,  166, 

loot; — loos. 

Wateb  culture  experiments  with  a  number  of 
different   Species  of  plants  indicate  that,  apart  from 

certain  exceptional  cases,  magnesium  carbonate  Is 

markedly  injurious  to  plains.  The  injury,  which 
varies  slightly  in  intensity   and  character  with   the 

plant  species,  is  Indicated  by  diminution  in  the 
length  of  the  principal  root,  considerable  reduction 

in   the  number  and  size  of   the   rootlets,  the   brown 
or  blackish  colour  of  the  roots  and   rootlets,  reduc- 
tion  of  the  number  of  absorbent  hairs  where  these 
are   formed,   anil  by  the  lesser   length  of  the 
portion   of  the   plant.     In    no   case   had    magnesium 

carbonate  any  useful  effect,  under  u xperiincntal 

conditions.— W.  G. 


004  liquor;  Use  of  crude an  fertiliser.    Kayser. 

.i.  Gasbeleucht.,  mis.  61.  ilm — 1^3. 

Tin  growing  shortage  of  supplies  of  sulphur  In 
Germany  necessitates  the  consideration  of  methods 

of  making  use  of  gas  liquor  Other  than  in  the  manu- 
facture of  ammonium  sulphate.     With  regard  to 

direct  application  of  I  he  liquor  as  a  fertiliser,  the 
presence    of  plant    poisons     thiocyanales.   tar  acids 

and  bases,  etc.— precludes  its  use  as  a  top  dressing. 

If  the  liquor  is  applied  lo  the  soil  in  the  autumn, 
so  as  to  allow  a  long  interval  before  the  time  of 
sowing,  it  is  possible  that  the  harmful  constituents 
are  destroyed,  but  then  the  loss  of  nitrogen  will  Ik» 
excessive.  In  the  absence  of  definite  experimental 
results  caution  is  advisable.— II.  J.  II. 


Spent   o.ritle;   I  sr    of   -- 

beleucht . 


J.  Gas- 


—  as  a  fertiliser. 

mis,  61,  152. 

THE  presence  of  sulphur  and  cyanogen  compounds, 
which  are  plant  poisons,  seems  to  stand  in  the  way 
of  the  use  of  spent  oxide  as  a  fertiliser.  Still,  in 
France  it  is  applied  to  the  land  In  considerable 
quantities,  especially  in  connection  with  vine  cul- 
ture—probably on  .account  of  a  destructive  action 
On  pests.  Transport  restrictions  render  its  disposal 
in  Germany  difficult,  and  an  outlet  In  agricultural 
operations  is  sought,  especially  in  view  of  its  small 
ammonia  content.— II.  J.  II. 


Phosphoric   acid;    Determination    of   citric-soluble 

in  superphosphates.    V.  Wagner.    Z.  angew. 

Chem.,  1918,  31,  130. 

IIauti.kh's  method  of  replacing  2%  citric  acid  by 
dilute  nitric  acid  for  the  determination  of  ciiric- 
soiubie  phosphoric  acid  in  superphosphates  (this 
J.,  litis.  ,",S4  ai  gives,  as  a  rule,  considerably  lower 
results.  In  .'ii  icsi  experiments  the  amounts  in  the 
majority  of  eases  ranged  from  1  to  2%  less  than 
those  obtained   by  the  older  method.— C.  A.  M. 


Patents. 

Boil-testing  apparatus.     M.  ().  Reiche,  Milwaukee. 
Wis.     U.S.  Pat.  1,259,669,  Mar.  19,  191S.    Date  of 

appl.,  Nov.  ::.  1915. 

A  portable  apparatus  which  can  be  used  for  esti- 
mating carbonates  and  humus  in  the  soil  and  the 
acidity  of  the  soil.  In  the  case  of  alkali  soils  it  can 
be  used  for  estimating  sodium  carbonate  in  the  soil. 

— W.  G. 


Fertiliser:  Process  of  making  a  - .     H.  Blumen- 

b.  rg,  jun.,  Los  Angeles.  Cal.,  Assignor  to  F. 
Blumenberg,  New  York,  and  J.  J.  Seeman,  Los 
Angeles,  Cal.     U.S.  Pat.  1,266,198,  May  14,  1918. 

Hale  of  appl.,   Jan.  22,  1917. 

Ground  felspar,  sodium  nitrate,  and  an  acid  sludge 

containing  sulphuric  acid  are  heated  together  to 
liberate  the  nitric  acid,  and  then  further  heated  to 

800°— 1000°C.  The  fused  mass,  consisting  of 
aluminium,   potassium,   and   sodium   sulphates,   is 

mixed  with  calcium  nil  rale  and  soluble  calcium 
phosphate.  The  calcium  nitrate  and  soluble  calcium 
phosphate  are  obtained  by  treating  rock  phosphate 
Willi  the  nitric  acid  collected  from  the  first  process. 

— W.  G. 

Fertiliser  and  process  of  malting  the  same.  H. 
Blumenberg,  Jun.,  Los  Angeles.  Assignor  to  F. 
Blumenberg,  New  York.  r.S.  Pat.  1.200,199, 
May  14,  1918.     Hate  of  appl.,  July  10.  1917. 

Tin:  claim  is  for  a    fertiliser  consisting  of  a  fused 

mass    containing    sodium     nitrate    and     tricalcium 

phosphate.— W.  G. 
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Production  of  aluminium  compounds  [and  a  ferti- 
liser].   Eng.  Pat.  113,276.     See  VII. 


Preparation  of  crystals  of  hygroscopic  substances. 
Ger.  Pat.  304.087.     Sec  VII. 


XV1I.-SUGARS  ;  STARCHES  ;  GUMS. 

[Sugar]  juice;  Direct  filtration  of  clarified  [cam] 

using    kieselguhr.     S.   S.   Peck.      Rept.   to 

Hawaiian  Client.  Assoc,  Oct.,  1917.  Intern. 
Sugar  J.,  191S,  20,  332—333. 
Direct  filtration  of  the  entire  limed  juice  should 
not  only  lessen  the  duration  of  the  process  of  clari- 
fication, but  should  at  the  same  time  give  a  better 
quality  of  sugar  and  diminish  the  losses  of  manu- 
facture. In  a  series  of  experiments  carried  out  in 
Hawaii,  using  a  Sweetland  filter-press  with  a  total 
filtering  area  of  860  sq.  It.,  the  leaves  of  which 
were  dressed  with  cotton  drill,  kieselguhr  was 
added  at  the  rate  of  5  lb.  per  ton  of  cane  to  the  first 
lot  of  juice  so  as  to  form  a  preliminary  coating  on 
the  cloth,  after  which  filtration  proceeded  con- 
tinuously and  satisfactorily.  Allowing  half  an  hour 
fur  ••  dumping  "  the  press,  and  taking  the  average 
rate  of  filtration  under  these  conditions  as  2-9S 
gallons  per  sq.  ft.  per  hour,  the  area  necessary  for 
direct  juice  filtration  is  150  sq.  ft.  per  ton  of  cane 
per  hour,  with  20  sq.  ft.  for  re-pressing  the  cake, 
giving  a  total  of  170  sq.  ft.  as  compared  with  190 
sq.  ft.,  the  total  area  necessary  when  clarified  juice 
and  mud  are  handled  separately.  Similar  trials 
carried  out  in  several  factories  in  Cuba  are  reported 
to  have  proved  successful. — J.  P.  O. 


Decolorising  carbons;  Vegetable ,  and  tin  if  usi 

in    the    cane    sugar    industry.    F.    W.    Zerban. 
Louisiana  Bull.,  No.  1G1,  Feb.,  1918. 
Continuing  the  experiments  recently  described  by 
Selmeller  (this  J..  191S,  316  a),  the  author  has  found 
that  highly  active  decolorising  earhoiis  can  be  pre- 
pared with  the  use  of  stannous  chloride,  which  has 
about  the  same  effect  in  this  respect  as  zinc  chloride; 
if  magnesium  chloride  be  used,  a  carbon  is  obtained 
that  is  15  times  as  active  as  Norit  (the  decolorising 
power   of  which    is   10 — 30   times   that    of   animal 
charcoal).      Investigations     carried     out     at     the 
Louisiana  Experiment  Station   with  the  object  of 
establishing  the   factory    conditions  most  suitable 
for  the  utilisation  of  these  decolorising  prepara- 
tions, showed  that  by  far  the  greatest   decolorisa- 
tion  results  when  clarification  is  effected  with  lime 
and   phosphoric  acid,   as,   e.g.,  when  the   juice  is 
limed   to   neutrality,   boiled,    and   filtered,    treati  d 
with   phosphoric    acid   and   then   with   Norit.    and 
again  boiled  and  filtered ;  as  little  as  0-5%  of  the 
carbon  produces  a  strong  decolorisation,   and  lr 
makes  the  juice  practically  colourless.    Clarification 
\\  :ih  lime  alone,  with  lime  and  sulphurous  acid,  or 
even    with   lime   and    sulphurous   and   phosphoric 
acids,  gave  less  satisfactory  results,  the  effect  de- 
pending also  to  some  extent  upon  the  variety  of 
cane  from  which  the  juice   had  been  crushed.     In 
addition  to   removing    colour  from   the  juice,    the 
carbon    at    Hie    same    time   increases    the   purity. 
improves  t  1 1. -   viscosity  and   rate  of  filtration,  and 
slightly  reduces  the  ash.    Moreover,  the  decolorising 
effect,  while  considerable,   is  also  permanent,   and 
from  the  tests  it  is  concluded  that  a  greater  yield 
of  high-grade    sugar   is  obtainable  by  the   use  of 
decolorising  carbon  than  without  it,    or,  in  other 
words,    that    more    molasses   can    be   boiled    back 
without  impairing  the  colour  and  quality  of  the  final 
product.— J.   P.    O. 


Glucosazone  reaction.  I.  D.  Garard  and  H.  C. 
Sherman.  .1.  Amer.  Chem.  Soc,  191S,  40,  955- 
969. 

This  paper  contains  the  results  of  a  study  of  the 
glucosazone  reaction.  The  authors  find  that 
phenylglucosazone  melts  at  2080° C.  (corr.)  whether 
recrystallised  from  60  per  cent,  alcohol  or  from 
pyridine.  The  yield  of  osazone  from  0-2  grm.  of 
dextrose  obtained  by  heating  together  for  one  and 
a  half  hours  20  grms.  of  phenylhydrazine,  2'5grms. 
of  glacial  acetic  acid,  and  1367  grms.  of  sodium 


acetate  in  a  volume  of  20  c.c.  was  70'95°o  and  7( 


'7o 


of  the  theoretical  in  two  experiments.  With  these 
quantities  four  10  c.c.  portions  of  water  at  room 
temperature  will  wash  the  precipitate  sufficiently 
for  analytical  purposes.  The  maximum  yield  of 
pure  product  is  obtained  by  heating  for  two  hours. 
Longer  heating  increases  the  yield  but  causes  de- 
composition. Within  fairly  wide  limits  a 
variation  of  the  concentration  of  the  sugar  used 
has  very  little  effect  on  the  percentage  yield  of 
osazone  beyond  that  due  to  the  constant  loss  which 
results  from  the  solubility  of  the  osazone.  An 
increase  in  the  concentration  of  phenylhydrazine 
above  about  2  grms.  in  20  c.c.  results  in  a  rapid 
decrease  in  the  yield  of  osazone.  The  acidity  of 
the  solution  also  has  a  marked  influence  on  the 
yield,  the  range  in  which  the  reaction  takes  place 
Wing  between  PH=+40  and  60:  the  maximum  is 
about  4-7  and  is  best  secured  with  acetic  acid  and 
sodium  acetate.  For  the  detection  of  minute 
amounts  of  dextrose,  for  instance  0005  grm. 
in  a  total  volume  of  10  c.c.  the  best  results 
are  obtained  with  04  grm.  of  phenylhydrazine. 
no  grm.  of  acetic  acid,  and  0-5  grm.  of 
sodium  acetate.  Maltose,  dextrin,  and  lactose 
retard  the  formation  of  the  precipitate  but  starch 
has  very  little  effect.  The  reaction  continues  at 
least  three  hours. — W.  G. 


Manufacture     of     spirit     from     molasses.       Galle. 
See  XVIII. 


Patents. 

Sugar  cane;  Process  and  apparatus  for  macerating 

crushed    .     C.    McNeil.   Glasgow.     Eng.    Pat. 

in;  521,  May  14,  1917.     (Appl.  No.  6824  of  1917.) 

The  sugar  cane,  after  crushing,  is  again  subjected 
to  pressure  and  at  the  same  time  sprayed  with 
water  or  weak  juice,  applied  to  it  under  such  a 
head  that  it  absorbs  the  full  amount  of  liquid 
before  it  can  expand  to  its  full  bulk  and  draw  in 
air.  This  pressure  liquid  may  be  applied  to  the 
cane  at  the  point  in  its  travel  where  the  maximum 
compressive  pressure  applied  to  it  is  just  released 
The  operation  may  be  performed  by  means  of  a 
fluted  or  serrated  roller  with  loaded  bearings  and  a 
box  situated  beneath  the  roller  and  perforated  on 
the  side  adjacent  to  the  roller,  means  being  pro- 
vided to  force  the  liquid  into  the  box  and  through 
the  perforations  on  to  the  crushed  cane  passing 
under  the  roller;  alternatively  a  trough  is  placed 
so  that  the  box  and  part  of  the  roller  are  so  sub- 
merged that  the  crushed  cane  is  soaked  before  it 
is  subjected  to  the  additional  compressive  pressure. 

-J.  F.  B. 


Idhesive    [from    starch]:    Vegetable   glue   or  . 

It     W    Tunnell.  Philadelphia.   U.S.A.     Eng.   Pat. 

116,620,  Sept.  6.  1917.     (Appl.  No.  r.'.sno  of  1917.) 
See  U.S.  Pat.  1.24S.039  of  1917;  this  J.,  1918,  67  a. 
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XVm.-FERMENTATION   INDUSTRIES. 

Alcoholic  fomentation;    Formation    of   eaters    of 
phosphoric     uriii     during  a.     liobedev. 

Blochem.  J.,  191S.  12.  87    92. 

A  mixtiiu:  of  eaters  of  phosphoric  add  can  i>e 
separated  from  a  fermenting  sugar  solution,  indi- 
cating thai  hexoae-phosphate  is  aot  the  only  ester 
of  phosphoric  add  produced  during  fermentation. 
(See  further  J.  Chem.  Boc.,  1918,  L,  B640    II.  W.  B. 

Toast;  Nature  of  the  proteolytic  enzyme  of  . 

N.  Ivanov.    Biochem.  J.,  mis.  12.  ioi> — 119. 

Thk  proteolytic  enzyme  of  yeas!  consists  of  a  mix- 
ture of  peptaae  and  protease.  It  la  possible,  by 
means  of  heat  or  the  addition  of  a  suitable 
activating  substance,  to  Inhibit  the  action  of  one  of 

the  component  enzymes  without  affecting  the 
activity  of  the  Other.  (See  furllier  .1.  I'liem.  Soc. 
1918,  I.,  305.)— II.  W.  B. 

Wines;  Composition  of  the  fixed  acidity  of  . 

J.  Laborde.     Ann.  Chim.  Analyt,   1918,  23.  127— 
1B2. 

Tut:  following  quantities  of  non-volatile  acids  were 
(bund  in  normal  red  and  while  wines: — lactic  acid, 
1-OG  to  1-95;  succinic  acid,  0(11  to  0-75:  malic  acid, 
0-45  to  2-86;  tartaric  acid,  1-68  to  2-88%.  Bad  wines 
contained  la. -tie  acid.  221  to  2-40:  succinic  acid, 
0-C9  to  0  7S;  malic  acid,  O.'iil  to  0'07% ;  tartaric  acid, 
traces.  Succinic  acid  is  least  attacked  In  bacteria. 
(See  also  this  .1..  1918,  68  A.)— W.  P.  S. 

Wine;  Detection  of  cider  in  \  white] .    F.  Macb 

and  M.  l'ischler.    Chem.-Zeit.,  1918,  42,   326. 

The  method  proposed  by  Medlnger  and  Michel  (this 
.1..  1818,  386  1)  for  the  detection  of  cider  or  perry 
in  grape  wines  has  been  tested  \\  Itn  various  genuine 
wines  from  the  Baden  district,  but  was  found  not 
to  be  sufficiently  sensitive  or  reliable  for  practical 

use.  A  definite  result  could  not  he  obtained  with 
less  than  10%  of  cider,  and  in  certain  cases  the 
genuine  grape  wine  itself  gave  the  reaction  even 
more  strongly  than  eider.— J.  F.  15. 

Alcoholic  beverages;  Alterations  in   —  after  long 
storage.    O.  Retake.    Chem.-Zeit.,  1918,  42.  315. 

A  WKLL-OORKXD  bottle  originally  containing  either 
beer  or  wine  and  several  centuries  old  was  found 

in     a     wine-cellar.       The     contents     were  turbid 

and     dark     brown     and     contained     yeast  cells, 

cocci,  and    spores   and    mycelia    of  mould  fungi. 

The     liquid,     which     was     acid     and      tree  from 

alcohol,    contained    0-48%    residue,    o-it  ,  ash. 

0-049  phosphoric  add,  and  0007%  nitrogen. 
In  the  ease  of  a  partially  Idled  bottle  of  champagne 
which  had  lain  open  on  its  side  for  .">  to  s  years. 
the  contents  were  dark  brown  and  Savourless,  and 
contained  spores,  mycelia,  etc..  of  Aspergillus 
nii/cr.  The  filtrate  was  strongly  alkaline  and 
slowly  produced  hydrogen  peroxide.  It  contained 
0-27%  total  solids.  Oils',,  ash.  0-000%  nitrogen,  but 
no  alcohol  or  sugar. — C.  A.  M. 

Molasses;  Manufacture  of  spirit   from   .     E. 

Galle.    Z.  angew.   Chem..  1918,  31.  ::— 4,  C— 7. 

In  the  case  of  molasses  containing  rallinosc.  fer- 
mentation by  beer  yeast  is  the  only  applicable 
method  of  obtaining  a  satisfactory  yield  of 
alcohol:     under    certain     conditions,     mucilaginous 

gum-like     substances     may     be     formed     during 

fermentation.  Too  large  an  amount  of  salts,  or  the 
presence  of  certain  salts  is  another  cause  of  bad 
fermentations.  In  practice  it  has  been  found  that 
nitrites  and   fatty   acids  have  a   strong  restrictive 


l-'llmtHv  on  the  fermentation.  In  several  molasses 
distilleries  ammonium  phosphate  is  added  to  the 
yeast  cultures  to  obtain  a  more  vigorous  growth. 
A    fermentation    test    should    be    applied     and     the 

molasses  stored  and  used  separately  according  to 

the  results      A  quantity  of  molasses  -responding 

With  42  grma.    Of   sugar  as  indicated   l,v    potarisa 
ion  ts  diluted   win,  30Q  c,..   „f  water,   neutralised 
w  th  A/I  sulphuric  acid,  an  additional  :;  ce    betae 
added,     and     then    treated    with    80    C.C    of    roast 
Culture^  Which     has     been     ferment, Wnto7 

saccharimeter  degrees,  ti,,-  fiaak  is  connected  win. 
Hayduck  s  apparatus,  which  has  been  charged  with 
sulphuric    add    and    weighed,    and    the    whole    is 

™=»er8 n   water  at   24°  R.   (30°  C),  and  weighed 

a  Intervals  of  0  hours.  A  good  sample  of  molasses 
should  yield  0-6  grin,  of  carbon  dioxide  after  (1 
hours.  1-5  grin,  after  12  hours,  and  at  least  4  grms 
alter  is  hours.  In  accordance  Willi  the  results  of 
this  test  and  the  alkalinity,  commercial  molasses 
may    be*  Classified    into    the    following    groups: 

(1)  Alkalinity  requiring  up  to  4  c.e.  of  VI  acid  per 
100  c.c. ;  carbon  dioxide  in  is  hours,  4  to  0  gnus 

(2)  Alkalinity,  5  to  8  c.c;  carbon  dioxide,  3  to 
4  grms.  (,'ii  Alkalinity,  over  8  c.c. ;  carbon  dioxide 
less  than  3  grms.  The  regulations  of  the  Austrian 
Sugar  Exchange  prohibit  the  sale  of  acid  molasses, 
but  products  which  have  undergone  acetic  or 
butyric  fermentation  are  sometimes  neutralised 
witli  soda  or  lime.  Such  products  ferment  badly, 
and  yield  volatile  fatty  acids  when  distilled  with 
dilute  sulphuric  acid.  For  the  fermentation  of 
molasses  a  yeast  acclimatised  to  hydrofluoric  acid 
is  the  most  suitable,  but  attempts  to  acclimatise 
beer  yeast  to  hydrofluoric  acid  so  as  to  ferment  the 
rallinosc  have  not  proved  successful.  A  suitable 
culture  of  yeast,  is  prepared  as  follows  .-—About 
10  grins,  of  good  molasses  is  neutralised  with  sul- 
phuric acid,  diluted  with  water  to  38°  It.  isp.  gr. 
1-357),  boiled,  cooled,  and  after  48  hours  boiled 
again.  170  c.c.  of  this  liquid  is  treated  with  Tit  c.r. 
of  A'/l  phosphoric  acid,  10  c.c.  of  hydrofluoric  acid 
(=2  c.c.  of  iV/1  phosphoric  acid),  ami  25  c.c.  of  a 
rosin  soap  solution  prepared  by  boiling  100  kilos,  of 
rosin  with  20  grms.  of  potassium  hydroxide  in  500 
litres  of  water,  and  diluting  the  solution  to  4°  ['.. 
(8P.  gr.  1-029).  The  liquid  is  made  up  to  a  litre  in 
a  fermentation  flask,  and  treated  with  00  c.c.  of 
pure  yeast  culture  from  a  previous  cultivation, 
which  has  fermented  down  to  7  saccharimeter 
degrees,  the  flask  being  immersed  in  waler  at 
15°  R.  (19°  0.),  while  a  slow  current  of  sterilised 
air  is  drawn  through  the  liquid.  After  24  hours 
the  liquid  will  have  fermented  down  to  7  sacchari- 
meter degrees,  and  further  cultivations  are  made 
from  it  in  the  same  way.  until  eventually  500  litres 
is  obtained,  two-thirds  of  which  is  used  for  pitching 
the  molasses.  By  carrying  out  the  fermentation  in 
Btages,  the  yeast  cultivation  from  one  tun  being 
introduced  into  a  second  tun,  and  so  on,  it  is 
possible  to  ferment  good  molasses  down  to  0°  in 
12  to  14  hours,  but  it  is  essential  to  prevent  the 
temperature  rising  above  24°  to  20°  R.  (30°  to 
32-5°  0.1,  or  the  yeast  will  degenerate.  For  the 
distillation  of  the  wash  Rarbet's  or  (luillaume's 
combined  distillation  and  rectifying  apparatus  is 
suitable.  The  residue  from  the  still  is  evaporated 
to  42°  R.  (sp.  gr.  1-41):  and  in  Rueb's  process  for 
Hie  recovery  of  nitrogenous  compounds  is  distilled 
in  an  apparatus  resembling  a  coke  oven,  or  it  may 
Ik-  consumed  in  a  Parion  or  Gamer  furnace,  with- 
out recovery  of  the  nitrogen. — C.  A.   M. 

Action  of  symbiotic  bacteria  on  the  constituents  of 
fats.    Blerry  and  Portier.    See  XII. 

Alimentary  preparations  from  blood  ami  meat  by 
means  of  yeast.    Gaudueheau.    See  XIXa. 
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By-products  of  the  fermentatioifof  cabbage.    Nelson 
and  Beck.     See  XIXa. 


Patents. 

Boiling-pans  [brewing  coppers]  and  the  like.  A 
Hill,  Burton-on-Trent.  Eng.  Pat.  H.8,4Srj,  Mar.  23, 
1918.  (Appl.  No.  513G  of  1918.) 
A  boilixg-pan,  set-pan,  or  the  like  is  provided 
with  inclined  baffle-plates  to  facilitate  circulation 
of  the  liquid.  A  supporting  hinge  is  fixed  above 
the  bottom  of  the  pan,  at  an  angle  of  about  30° 
to  the  horizontal,  and  two  plates,  attached  to  it, 
extend  in  opposite  directions  across  the  pan.  The 
■outer  ends  of  the  plates  are  attached  by  chains 
to  a  central  vertical  chain,  which  may  be  raised 
or  lowered  to  adjust  the  inclination  of  the  plates 
to  the  horizontal  and  to  one  another  and  thus  vary 
the  circulation  of  liquid. — W.  F.  F. 


Distilling   in    multiple   effect  alcoholic  liquors  and 

the   like;   Process   and    apparatus   for   .     E. 

Barbet  et  Fils  et  Cie.,  Paris.  Eng.  Pat.  107,599, 
June  30,  1917.  (Appl.  No.  9405  of  1917.)  Under 
Int.  Conv.,  June  9,  1914. 

See  Fr.  Pat.  478,SS5  of  1914;  this  J.,  191G,  1172. 


Manufacture  of  plastic  masses  resembling  horn  or 
ebonite  [from  yeast].  Ger.  Pats.  302,931,  302,930, 
and  303,133.    .S'ee  XV. 


Ileal  or  flour  [from  brewers'  and  distillers'  grains] 
and  method  of  obtaining  and  preparing  same. 
Eng.  Pat.  110,357.     See  XIXa. 


JOXa.-FOODS. 

Butter  or  oleomargarine;  Detection  of  added  colour 

in  .     H.  A.  Lubs.     J.  Ind.  Eng.  Chem.,  1918, 

10.  43G— 139. 

Twenty  grms.  of  the  fat  is  dissolved  in  ether  and 
the  mixture  is  shaken  with  dilute  sodium  hydroxide 
solution;  if  the  latter  is  coloured  yellow,  a  vegetable 
colour  is  indicated.  The  presence  of  annatto  is 
detected  by  filtering  the  alkaline  solution,  washing 
the  paper  free  from  alkali,  and  testing  it  with  acid 
stannous  chloride  solution:  a  red  coloration  indi- 
cates annatto.  Another  quantity  of  20  grms.  of  the 
fat  is  dissolved  in  50  c.c.  of  petroleum  spirit  and 
the  solution  is  shaken  with  10  c.c.  of  a  mixture 
of  1  vol.  of  sulphuric  acid  and  10  vols,  of  glacial 
acetic  acid.  Azo  dyes  impart  a  yellow,  brown,  red, 
or  blue  colour  to  the  acid  layer:  annatto  gives  a 
green  to  brown  colour,  and  turmeric  a  violet- 
red  colour,  but  these  two  dyes  are  detected 
by  the  alkaline  test.  One  or  two  pounds  of 
the  melted  fat  is  then  diluted  with  an  equal 
volume  of  petroleum  spirit,  and  the  solution 
is  shaken  with  about  one-half  its  volume  of  a  mix- 
ture of  sulphuric  acid  10.  glacial  acetic  acid  90,  and 
water  10  c.c.  If  Yellow  AB  or  Yellow  OB  is 
present,  the  acid  layer  is  coloured  wine-red.  The 
acid  layer  is  then  mixed  witli  dilute  hydrochloric 
acid  and  shaken  with  ether,  which  extracts  Sudan  I, 
II,  and  III.  and  Carminaph  Garnet:  Yellow  AB 
and  OP.  remain  in  the  acid  solution.  The  latter  is 
then  separated,  diluted,  neutralised,  and  extracted 
with  ether;  the  ethereal  layer  is  drawn  off,  washed 
witli  water,  then  with  alkali  solution,  and 
evaporated  to  dryness.  The  residue  obtained  con- 
sists of  Yellow  AB  or  OB,  or  a  mixture  of  both. 
Confirmatory  tests  may  be  applied  to  the  residue. 

— W.  P.  S. 


Gluten;  Hydration  capacity  of .     R.  A.  Gortner 

and   E.    H.   Doherty.      J.   Agric.    Res.,   191S,   13, 

Weighed  discs  of  gluten  from  different  flours  were 
immersed  in  solutions  of  lactic,  acetic,  boric,  phos- 
phoric, hydrochloric,  and  oxalic  acids  of  various 
concentrations,  with  and  without  the  addition  of 
certain  salts  in  0005  molar  concentration.  It  was 
found  that,  notwithstanding  the  difference  in  their 
physical  properties,  the  moist  glutens  from  these 
flours  absorbed  almost  the  same  amount  of  water. 
The  results  also  showed  that  gluten  from  a  "  weak  " 
flour  has  a  much  lower  rate  of  hydration  than  that 
from  a  "  strong  "  flour,  and  changes  from  a  gel 
to  a  sol  at  a  much  lower  degree  of  hydration.  The 
hydration  curves  observed  were  of  two  types. 
Dilute  solutions  of  hydrochloric  and  oxalic  acids 
cause  rapid  absorption  of  water  by  the  gluten, 
whereas  somewhat  stronger  solutionsof  these  acids 
extract  water  from  moist  glutens.  On  the  other 
hand,  in  the  case  of  lactic,  acetic,  and  phosphoric 
acid,  the  use  of  stronger  solutions  causes  only  a 
slight,  reduction  in  the  absorption  of  water  by 
gluten.  The  relative  hydration  capacity  of  gluten 
immersed  in  acid  solutions  is  reduced  by  the  pre- 
sence of  inorganic  salts,  the  glutens  from  different 
flours  being  differently  affected,  but  the  difference 
in  baking  properties  between  the  glutens  from 
"  strong  "  and  "  weak  "  flours  is  not  attributable 
to  the  acid  and  salt  contents  of  the  flours.  The 
physico-chemical  properties  of  the  glutens  from  the 
different  types  of  flour  would  not  be  identical,  even 
if  the  flours  had  originally  contained  the  same 
proportion  of  acid  and  salts.  Neither  can  the 
different  physical  conditions  of  gluten  be  attributed 
solely  to  the  presence  or  absence  of  an  electric 
double  layer  surrounding  the  colloidal  particles.  It 
is  suggested  that  the  differences  between  "  strong" 
and  "  weak  "  glutens  may  be  due  to  the  size  of 
the  particles,  and  that  in  the  case  of  "  weak 
glutens  a  portion  of  the  particles  may  approach 
more  closely  to  the  boundary  line  between  the 
colloidal  and  crystaUoidal  conditions.  A  "  strong  " 
gluten  has  the  emulsoid  properties  of  a  nearly  per- 
fect colloidal  gel  to  a  much  greater  extent  than  a 
weak  gluten.  (Compare  T.  B.  Wood,  this  J..  1907, 
1290:  1908,  175.1— ('.  A.  M. 


Alimentary  preparations  from  blood  and  mint  by 
means  of  yeast.  A.  Gauducheau.  Comptes 
rend..  1918,  166,  105S— 1059. 

The  blood  of  pigs,  bullocks,  or  horses  is  heated  to 
coagulate  the  albumins  and  to  disinfect  it,  then 
powdered,  and  fermented  in  slightly  acid  medium, 
in  the  presence  of  a  small  quantity  of  sugar,  with 
brewer's  yeast.  A  paste  is  obtained,  which  is 
porous  and  has  a  delicate  aroma  and  may  suitably 
be  made  into  pasties  or  biscuits.  Such  a  biscuit  of 
fermented  blood  and  flour  constitutes  a  complete 
food.— W.  G. 


Canned    foods;    Influence    of    cold    shock    in    the 

sterilisation    of   .     L.    D.   Bushnell.     J.    Ind. 

Eng.  Chem.,  1918,  10.   432--13G. 

Rapid  cooling  (blanching!  immediately  after  heat- 
ing is  of  no  value  in  reducing  the  time  required 
properly  to  sterilise  tinned  foods.  The  growth  of 
bacteria  is  but  little  affected  by  the  addition  of 
small  amounts  of  common  salt,  but  a  small  quan- 
tity of  acetic  acid  has  a  distinctly  retarding  action 
on  the  growth  of  bacteria  in  tinned  vegetables.  In 
many  rases  an  unsterile  product  will  keep  in- 
definitely if  sealed  properly:  sealing  should  not, 
however,  be  expected  to  take  the  place  of  a  proper 
sterilising  process. — W.  P.  S. 
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Jfroteint;  Comparative  study  of  the  toaicity  unit 

nutritive  power  of  atimentary  used  in  the 

pure  state.    F.    Malgnon.    Omiptes   rend  .    mis. 
166.  100S— 1010. 

1-YmiM.  experiments  with  white  rata  Indicate  that 
fibrin,  casein,  and  washed  extracted  meal  ponder, 
like  egg-albumin,  are  Incapable  by  themselves  of 
supporting  life,  or  of  assuring  no  loss  in  weigh) 
even  over  :i  ahorl  period.  Casein  is  1 1 »»-  leasl  toxic, 
then  comes  fibrin,  and  lastly  egg-albnmln,  the  meat 
powder  being  comparable  with  fibrin,  in  the  case 
of  casein  and  fibrin  there  Is  no  seasonal  effect  ,is 
there  is  with  egg-albnmln.  Further,  when  the  two 
former  proteins  are  ted,  there  is  a  deposition  <>f  fat 
in  the  liver,  more  marked  with  casein  than  with 
fibrin,  whilst  there  is  no  Cat  deposition  when  egg- 
mlbumln  or  meal  powder  is  fed.  There  is,  there- 
fore,  an  apparent  correlation  between  the  readiness 
•of  conversion  Into  fat  and  the  length  of  time  over 
which  the  protein  will  support  life. — W.  G. 

Vntineuritic  and  antiscorbutic  factors;  Differential 
behaviour  of  the towards  adsorbents.     A. 

Harden  and  s.  s.  /.iha.    Blochem.  .1..  mis.  12. 
93—in.-.. 

The   antlnenrltlc   vitamine   can  be   quantitatively 

removed     from    a    solution    Containing    antinenritic 

and  antiscorbutic  substances,  e.g.,  a  mixture  of 
autolyaed  yeast  and  orange  juice,  by  adsorption 
villi  fullers'  earth,  without  altering  the  antiscor- 
butic power.    Attempts  to  recover  subsequently  (lie 

adsorbed   a m  inenril ie    vitamine    in    an   active  form 

from  Hie  fullers' earth  have  not  vet  been  successful. 

—II.  W.  I?. 

Cabbage;  By-products  of  the  fermentation  of . 

V.    i:.    Nelson  and   A.   J.    l'.eek.     J.  Amor.   Chern. 
So,-..  1:11s.  to.  1001  -1003. 

In  ordinary  commercial  fermented  cabbage  (sauer- 
kraut) the  volatile  acidity  represents  from  25  to 
.Ml,,     id"     the     total     aeidily.      The     volatile     acidity 

(equivalent  to  from  about  86  to  122  e.c.  A/1  II.  so, 
]«»r  200  grms.  of  sample)  is  due  to  acetic  and 
propionic  acids,  the  former  preponderating,  though 

in  two  eases  f.nniic  acid  was  also  found,  and  the 
fixed  acidity  to  an  Inactive  form  of  lactic  acid. 
Alcohols,  consisting  entirely  of  ethyl  and  propyl 

alchols.  are  present  to  about  the  same  extent  as 
volatile  acids.  Esters  were  only  present  in  small 
amount,  and  2-0 — 2-5%  of  mannitol  was  found. 

— W.  G. 

Lupine  seeds  as  n  coffee  substitute      m.  Conner? 
mann.    Chem.-Zelt.,  1917,  42.  296. 

LUPINE   S l8   which   have    been    freed    from   bitter 

substances  do  nol  contain  any  alkaloid  or  saponin; 
the  roasled  seeds  form  a  coffee  substitute,  and  the 
author  lias  used  the  latter  for  some  months  without 
suffering  any  ill  effect.    \V.  I'.  s. 

Action  <>f  symbiotic  bacteria  on  tin-  constituents  of 
futs.    Bierry  and  Portier.    See  XII. 

Determination  nf  water  [in  cheese,  etc.]  by  distil- 
lation.    I'.csson.     See  XXIII. 

Paten  i  9. 

Soya  beans;  Process  of.  and  apparatus  fur  treating 

.    T.  W.   Bees,  and  The  Eastern  Flour  Co., 

Ltd..    Staines,    Bug.   Pat.   116,158,   June  8,  T.dT. 
(Appl.  No.  8179  of  1917.) 

Suva  beans  are  cleaned  by  spraying  them  with  an 
alkali     solution,     and     are     then      roasted,     eooI.il, 

crushed,   and    I'r 1    from    the   husks    by   sifting   or 

Otherwise.     The   separated    kernels   are    pressed    to 


remove  all  but  :.  lo  r,  ,  of  the  oil,  and  the  press-cake 
ground  to  a  Hour,  which   may  be  mixed  wilh  wheat 

Hour  in  suitable  proportions.  Automatic  apparatus 
for  carrying  out  this  process  Includes  a  cleaning 

and  brushing  machine,  a  roasting  chamber  in  which 
I  he    beans    are    made    lo    pass    through    a    Maine,    a 

storage   hopper  and   spraying  device  between  the 

Cleaning    machine  and   the    roaster,   ami   means  for 

cooling  and  crushing  the  beans,  for  separating  the 
husks,  and  conveying  the  kernels  bo  a  press. 

— C,  A.  M. 

Heal  or  flour  [from  brewers'  and  distillers'  grains], 
milt   method  of  obtaining  and   preparing  same. 

.1.      Slecinan,      Slonehoiisc.        Bng,      l'at.      116,357, 

June  s.  r.iiT.    tAppl.  No.  slms  of  1917.) 

BttEWEES'  or  distillers'   grains  are  dried   in  a   malt 

drying  kiln  by  aus  of  a  forced  draught,  being 

turned    while   drying,    and    are    then    winnowed    or 

otherwise  treated  to  separate  the  husks,  which  win 

be  less  broken  up  Ihan  when  the  mains  are  dried 
in  a  drying  machine.  The  grain  is  then  ground  and 
the  meal  dressed  to  separate  the  residual  husks, 
anil,  if  desired,  separalod  into  two  grades,  one  of 
which  may  be  mixed  wilh  ordinary  Hour  for  human 
food,  whilst  the  coarser  grade  may  be  made  into 
dog   biscuits. — C.  A.    M. 

Milk-like  food  fur  the  feeding  of  agricultural  stock. 
W.  .1.  -Melhuish,  Poole.  F.S.  Fat.  1,265,227, 
May  7,  1918.     Date  of  appl.,  Apr.  23,  1!)17. 

Ski:  Kng.  Fal.  1(11.201  of  1010:  this  J.,  1010,  107S. 

Drying  apparatus  for  use  in  drying  fruit,  herbs, 
vegetables,  seeds,  chemicals,  fibre,  and  the  like 
Fug.  Fal.  116,606.    See  I. 


XIXb.-WATER  PURIFICATION  ;  SANITATION. 

JFoter;  Softening  of by  the  lime-sodium  r<ir- 

bonate    umi    lime-sodium    hydroxide    processes. 

IF  Noll.     Z.  angew.  Cheni.,  1918,  31,  5— (i,  0—11. 

The  amounts  of  reagents  required  for  softening 
water  by  the  lime-sodium  carbonate  and  lime- 
sodium  hydroxide  methods  may  be  calculated  from 
the  total  hardness  and  the  carbonate-hardness,  noii- 
carbonate-hardness,  and  magnesia-hardness  respec 
tively.  In  determining  the  total  hardness  by 
Blacher's  method  with  potassium  palmitate  solution 
(this  J.,  1012.  555),  zinc  and  iron  do  not  interfere 
with  the  process,  as  stated  by  Zink  and  Hollandt 
(this  J..  1014.  803),  provided  they  arc  first  precipi- 
tated by  means  of  sodium  hydroxide.  The  car- 
bonate-hardness is  determined  by  titrating  I  he 
water  wilh    standard   acid,   with   methyl   orange   as 

indicator,  and  the  magnesian  hardness  by  the  fol- 
lowing modification  of  the  method  of  Proboese  (this 
J.,  1915,  99)  :— 100  c.c.  of  the  water  is  rendered 
neutral  to  methyl  orange  with  hydrochloric  acid. 
then  boiled  for  10  mlns.,  treated  with  •">  e.c.  of  a 

saturated    solution    of   sodium    oxalate,    and    again 

boiled  for  l  in  2  niins.  After  the  precipitate  has 
subsided,  the  liquid  is  titrated  with  A'/10  potassium 
palmitate  solution,  with  phenolphthalein  as  indi- 
cator. The  number  of  e.c.  required  multiplied  by 
2-8 gives  the  magnesian  hardness  in  German  degrees 
tone  German  degree     in  mgrms.  CaO  per  loo  c.c). 

The  carbonate-hardness  multiplied  by  10  gives  Hie 

amount  of  lime  in  mgrms.  per  litre  of  water  re- 
quired to  convert  blcarbonates  into  carbonates. 
whilst   the    magnesian  hardness  multiplied   by  10 

gives  the  amount  of  lime  (mgrms.  per  lil  re)  required 
lo  convert  the  magnesium  carbonate  Into  hydroxide 
and  magnesium  chloride  and  sulphate  into  the 
corresponding  calcium  salts.  The  non-carbonate- 
hardness   multiplied    by    10   gives    the   amount    of 
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sodium  carbonate  required  (mgrms.  per  litre),  but 
in  practice  it  is  necessary  to  add  an  additional  10 
to  20%.  As  a  rule  water  rich  in  salts  requires  a 
smaller  excess  than  a  water  containing  a  small 
amount  of  salts.  The  same  data  are  used  for  calcu- 
lating the  amounts  of  reagents  required  for  the 
lime-sodium  hydroxide  process.  In  the  case  of  a 
water  in  which  the  carbonate-hardness,  excluding 
magnesian  hardness,  is  greater  than  the  non-car- 
bonate-hardness, the  latter  multiplied  by  143  gives 
the  mgrms.  of  sodium  hydroxide  required  per  litre, 
whilst  the  sum  of  the  carbonate  and  magnesian 
hardness,  less  the  non-carbonate-hardness,  multi- 
plied by  10  gives  the  amount  of  lime  required.  To 
give  the  necessary  excess  of  sodium  carbonate  the 
amount  of  sodium  hydroxide  should  be  increased 
ami  that  of  the  lime  reduced  by  quantities  corre 
spending  with  1°  of  hardness,  and  for  this  purpose 
sodium  carbonate  must  be  added  to  waters  in  which 
the  carbonate-hardness  does  not  exceed  the  non- 
carbonate-hardness  by  at  least  1°.  Where  the  com- 
bined hardness  due  to  carbonates  and  magnesium 
salts  is  greater  than  the  non-carbonate-hardness, 
whilst  the  carbonate-hardness  is  equal  to  or  less 
than  the  non-carbonate-hardness,  the  amount  of 
sodium  hydroxide  required  is  obtained  by  multiply- 
ing the  non-carbonate-hardness  by  14-3,  and  the 
lime  by  subtracting  the  non-carbonate-hardness 
from  the  sum  of  the  carbonate  and  magnesian 
hardness  and  multiplying  by  10.  In  the  presence 
of  magnesium  bicarbonate  in  waters  of  this  type, 
sodium  carbonate  should  be  added  in  a  proportion 
corresponding  with  1°  (=19  mgrms.  per  litre).  In 
the  ease  of  waters  in  which  the  combined  carbonate 
and  magnesian  hardness  is  equal  to  the  non-car- 
bonate-hardness, the  latter  multiplied  by  14-3  gives 
the  required  amount  of  sodium  hydroxide.  In  this 
case  no  lime  is  required,  and  an  excess  of  sodium 
carbonate  must  be  added  to  the  water.  In  the  case 
of  waters  in  which  the  combined  carbonate  and 
magnesian  hardness  is  less  than  the  non- 
carbonate-hardness,  the  sum  of  the  carbonate  and 
magnesian  hardness  multiplied  by  14-3  gives 
the  sodium  hydroxide;  the  carbonate  plus  the 
magnesian  hardness,  less  the  non-carbonate-hard- 
ness, multiplied  by  10,  gives  the  amount  of  lime 
required;  and  the  non-carbonate  less  the  carbonate 
hardness,  plus  the  magnesian  hardness,  multiplied 
by  19  gives  the  required  amount  of  sodium  car- 
bonate. For  softening  alkaline  water  lime  only  is 
required. — C.  A.  M. 

Kitrates   in   water;    Detection  of   .       Escaich. 

J.  Pharm.  Chim.,  1917,  17,  395. 

The  nitrate  is  reduced  to  nitrite  by  means  of  amal- 
gamated aluminium,  the  reduction  requiring  about 
1  hour  for  completion.  The  nitrite  is  then  detected 
by  treating  15  c.c.  of  the  water  with  2  c.c.  of  10% 
aqueous  antipyrine  solution,  4  drops  of  acid  mer- 
curic sulphate  solution,  and  1  drop  of  5%  potassium 
ferricyanide  solution;  a  red  coloration  develops 
with  as  little  as  01  nigrin.  of  nitrite  per  litre  of 
water.— W.  P.  S. 

Insecticides;    Physical    properties    governing    the 

efficacy  of  contact .       W.   Moore   and   S.  A. 

Graham.  J.  Agric.  Res.,  1918,  13,  523— 53S. 
Contact  insecticides  may  be  divided  into  two 
groups:  (1)  those  which  "wet"  the  insect,  owing 
to  adhesion  between  the  insecticide  and  the  chitin 
which  forms  the  outer  covering  of  the  insect, 
"  spread  "  over  the  surface  of  the  body,  owing  to 
the  cohesion  of  the  liquid  being  less  than  the  adhe- 
sion between  the  liquid  and  the  chitin,  and  pass 
into  the  trachea  by  capillarity;  (2)  those  which 
"  wet  "  the  insect,  but  do  not  "  spread  "  over  the 
body  owing  to  the  cohesion  of  the  liquid  being 
greater  than  the  adhesion  between  liquid  and  insect, 


nor  pass  into  the  trachea  by  capillarity.  Cockroaches-, 
and  other  insects  were  immersed  in  the  liquid,  pre- 
viously coloured  with  Sudan  III.  or  with  trypan- 
blue,  for  periods  of  i — 2  hours,  depending  on  the 
viscosity  of  the  liquid.  The  insect  was  then  re- 
moved and  cut  open,  and  the  trachea?  which  had 
been  penetrated  were  observed  to  be  coloured  either 
red  or  blue.  Among  the  substances  which  pene- 
trated farthest  were  fat  solvents  and  the  substances 
soluble  in  them,  whilst  aqueous  solutions,  except 
soap  solutions,  did  not  penetrate  at  all.  The  rate 
of  penetration  was  governed  by  the  viscosity.  In 
the  case  of  emulsions,  spreading  depended  upon  the 
character  of  the  emulsifier  and  not  on  the  emulsified 
substance.  It  was  observed  that  fumigants  gained 
entrance  to  the  insect  by  way  of  the  trachea?,  and 
that  volatile  oils  could  enter  either  as  liquid  or 
vapour. — J.  H.  J. 


Patents. 

Sewage  sludge;  Air-lifts  for  [activated]  .      T. 

Caink,    Worcester.       Eng.    Pat.   116,580,   July   7, 
1917.     (Appl.  No.  837  of  1917.) 

A  vertical  pipe  is  arranged  with  its  lower  opening- 
near  the  floor  of  the  settling  chamber,  and  its  upper 
end  is  surrounded  by  an  annular  chamber  having 
a  weir  at  one  side  over  which  the  sewage  sludge 
flows  to  another  chamber  and  thence  to  the  aeration 
tank.  Air  is  supplied  through  a  small  concentric 
vertical  pipe  having  its  lower  end  terminating  in  a 
porous  diffuser,  through  which  the  air  rises  into 
the  lift  pipe,  carrying  the  sludge  with  it.  A  gauge- 
tube  is  provided  on  the  annular  chamber,  so  that 
the  height  of  liquid  over  the  weir  and  consequently 
the  rate  of  flow  is  indicated.  The  proportion  of 
sludge  is  indicated  by  the  amount  of  solid  matter 
settling  in  the  gauge-tube. — W.  F.  F. 

Sewage;  Purification  and   deodorisation  of  indus- 
trial   .    C.  Gunkel,  Halle.    Ger.  Pat.  304,040. 

May  1,  1915. 

The  sewage  is  first  treated  with  chlorides  or  sul- 
phates of  alkaline-earths,  e.g..  with  the  waste 
liquors  of  potash  works,  and  then  with  a  mixture 
of  highly  plastic  clay  and  the  weathered  detritus  of 
silicate  rocks  as  described  in  Ger.  Pat.  248,980  (this 
J.,  1912,  837).  The  process  is  specially  suited  to 
the  sewage  of  textile  and  dye  works. — H.  J.  H. 


Carbon;    Preparation   of  active  from  sewage 

sludge.     J.   v.  Kruszewski,  Berlin-Pankow.     Ger. 
Pat.  305,895,  Oct.  21,  1913. 

Sewage  sludge  is  dried,  mixed  with  a  suitable  alkali 
(e.g.,  lime),  and  the  mixture  subjected  to  dry  dis- 
tillation.—L.  A.  C. 

Calcium  arsenate  for  insecticidal  use;  Process  for 
manufacturing  .  J.  K.  Haywood,  Washing- 
ton, D.C.  U.S.  Pat.  3,2Gfi,25S,  May  14,  191S.  Date 
of  appl.,  Mar.  30,  1918.     (Dedicated  to  the  public.) 

Dicalctom  orthoarsenate  is  prepared  by  the  action 
of  finely  powdered  limestone  on  arsenic  acid.  It 
may  be  used  alone  for  certain  insecticidal  purposes, 
or  it  may  be  subsequently  treated  witli  a  sufficient 
quantity  of  lime  to  produce  tricalcium  ortho- 
arsenate, when  it  is  suitable  for  use  as  an  insect! 
cide  on  foliage. — W.  G. 

Process  for   rendering    smelter   smoke   innocuous. 
Ger.    Pat.  302,996.    See  X. 


Apparatus  for  and  method  of  recovering  fats.  Eng. 
Pat.  110.384.     See  XII. 
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itiiitoxin:  Destruction  of  tetanus by  chemical 

agentt.  \v.  N.  Perg  and  U.  A.  Kelser.  J.  Agrlc. 
Res.,  1818,  13,  171—486. 
KxrtitiMKMs  were  undertaken  to  determine  If  poa 
Bible  whether  tetanus  antitoxin  was  of  a  protein  or 
a  non-protein  nature.  The  antitoxin  was  submitted 
to  the  action  of  digestion  preparations  of  trypsin 
and  pepsin  for  periods  up  to  118  days.  The  pro- 
gress of  the  digestion  was  controlled  by  determina- 
tions of  the  coagulable  pr In  and  amlno-nltrogen. 

Any  action  on  the  antitoxin  was  detected  b\   Inject 

in;:  the  preparation  together  with  tetanus  toxin 
Into  a  guinea-pig.  n  was  found  thai  tin-  antitoxin 
was  siouiy  destroyed  bj  >i">  Bodium  carbonate 
solution  alone,  without  the  protein  being 
affected.  Trypsin  in  neutral  solution  and  in 
sodium  carbonate  solution  digested  both  anti- 
toxin and  protein  at  the  same  rate.  In  0-2% 
hydrochloric  acid  solution,  antitoxin  was  destroyed 

ill  a  few  days,   without   any   destruction  of  protein. 

Pepsin  alone  bad  no  effect  on  the  antitoxin,  but 
pepsin-hydrochloric  acid  digested  protein  and  anti- 
toxin simultaneously.  it  is  concluded  that  the 
antitoxin  was  of  a  non  protein  nature,  but  that  its 
stability  was  so  closely  related  to  that  of  the  asso- 
ciated protein,  that  when  the  latter  was  broken 
down  (lie  antitoxin  broke  dowu  with  it. — J.  H.  J. 


Broom;  Presence,  of  a  fixed  alkaloid  in  the  common 

.    A.  Valour.    CompteS  rend.,  1818,  167,  20—28. 

From  the  n. oilier  liquors  obtained  in   the  prepare 
tion    of    sparteine    Bulphate    from    Barothammts 
scopanus.  tiie  author  lias  obtained  a  small  quantity 

Of  a  new  alkaloid,  sarothamninc,  which  readily 
forms  crystalline  compounds  with  various  solvents. 
of  which  sarothamnine-chloroform,  iu.pt.  127°  C, 
[a]„=  —  38-7°,  and  sarothamnime-alcohol,  m.pt. 
90°  C,  [a]„=-250°  are  described.  The  alkaloid  is 
an  unsaturated  compound,  and  to  it  the  formula 
i'    H,4N\  Is  provisionally  assigned. — W.  G. 


Cotton  plant;  Chemistry   of    the iritli    s/iecial 

reference  to  Upland  cotton.  A.  Viehoever,  L. 
Chernoff,  and  C.  O.  Johns.  J.  Agric.  Kes.,  1918, 
13,  345-  352. 
L'i'i.anu  cotton.  GoaeypHun  Mrsutum,  contains 
qnerclmeritrln  and  isoquerdtrin,  which  have  been 
previously  isolated  from  other  types  of  cotton  plant, 
but  does  not  contain  gosaypitrin  and  gossypetin. 
The  ethereal  oil  isolated  from  Upland  cotton  differs 
from  that  found  In  the  root  bark  of  O.  lierbaceum. 
The  greater  part  distils  between  200°  and  300°  C, 
the  lower  fractions  of  the  distillate  being  yellow  to 
greenish  yellow ,  and  the  higher  fractions  light 
bluish-green  to  dark  blue.  The  oil  attracts  the  boll 
weevil. — C.  A.  M. 


Phosphotungstates  of  certain  bases  ami  amino- 
acids.  J.  C.  Drummond.  Blochem.  J.,  1918,  12, 
5—24. 

The  phosphotungstates  of  a  large  number  of  bases 
and  amino-acids  have  been  prepared  in  a  pun;  con- 
dition and  the  solubilities  in  various  solvents 
Studied.  The  results  indicate  that  the  separation 
of  the  components  of  a  complex  mixture  of  bases 
and  amino-acids  Is  not  likely  to  be  readily  effected 
by  means  of  a  process  depending  upon  the  relative 
solubilities  of  their  phosphotungstates  in  various 
solvents.     (See  further  J.  Chem.  Soc.,  1918,  i.,  330.) 

— H.  W.  B. 


Valerian  root;   [.nalytia  of .    Buyden.     Svensk 

Farm.  Tidskr.,  L017,  481.  .1.  Pharm.  Chun.,  mis, 
17.  380    387. 

TEH  gnus,  of  the  powdered   rool   is  boiled  for  1  hour 

wiili  100  c.c.  of  A  2  alcoholic  potassium  hydroxide 

solution,  I  hen  cooled,  alcohol  is  added,  if  necessary, 
to  make  up  the  original  weight,  and  the  solution  is 

Utered;  •.'•">  c.c,  of  the  nitrate  is  distilled  with  the 

addition  of  20  o.e  of  111  ,  phosphoric  acid  and  75  c.c 
of  water,  and  110  C.C.  Of  distillate  is  collected.  The 
distillation  residue  is  then  mixed  with  25  cc.  of  the 

alkaline  alcoholic  extract  and  86  i-.r.  of  water  and 
the     distillation      repealed.       The     distillates     are 

titrated  with  IV/10  barium  hydroxide  solution;  l  c.c. 

of  the  latter  is  eipiivalenl    lo  0-0102  una.   of  valeric 

acid.  Valerian  root  fields  from  2-81  to  4-77%  of 
volatile  acids  (calculated  as  valeric  acid),  131  to 
20-9%  of  extractives,  and  12-7  to  47-2%  of  ash.  The 
high  ash  content  of  some  samples  is  due  to  insuffi- 
cient cleansing  of  the  roots. — W.  P.  S. 

Corbamides;  Constitution  of .     VI.     Mechanism 

of  the  synthesis  of  una  from  urethane.    E.  A. 

Werner.  Chem.  Soc.  Trans.,  1918,  113,  022—027. 
URETHANE  undergoes  gradual  dissociation  into 
ethyl  alcohol  and  cyanic  acid  in  the  neighbour- 
hood of  its  boiling  point,  and  the  hydrolysis 
of  urethane  by  aqueous  alkali  is  not  a  direct 
process  but  involves  the  Intermediate  formation 
of  sodium  cyanate,  which  undergoes  subsequent 
hydrolysis  to  sodium  carbonate".  Similarly 
the  formation  of  una  when  urethane  or  ethyl 
carbonate  is  heated  ill  solution  with  ammonia, 
is  dependent  on  the  Intermediate  formation  of 
Cyanic  acid,  which  by  combining  with  the  ammonia 
yields  urea  :  indeed,  t  lie  ammonia  resulting  from  the 
partial  hydrolysis  Of  the  cyanic  acid  is  sufficient  for 
the  reaction,  and  there  is  no  need  to  add  ammonia 
independently  in  order  to  obtain  urea.  The  sugges- 
tion is  made  that  two  aniino-groUps,  like  two 
hydroxy]  groups,  cannot  lie  stably  attached  lo  one 
carbon  atom  and  that  the  :C(NHa),  grouping  is 
probably  absent  from  urea,  thiourea,  and  guanldine. 

— D.  F.  T. 

Ovaiacol  curb, mute;  Identification  of  .    J  test 

for  ether.  G.  Mam-.  Pharm.  Zeit.,  1918,  63,  255— 
250. 

About  002  grm.  of  the  sample  is  dissolved  in  1  c.c. 
of  alcohol,  2  drops  of  ferric  chloride  solution  and 
1  drop  of  formaldehyde  solution  are  added,  and  the 
mixture  is  poured  on  the  surface  of  2  c.c.  of  sul- 
phuric acid;  a  cherry-red  coloration,  due  to  the 
presence  of  guaiacol,  develops  at  the  junction  of 
tiie  two  liquids.  Ordinary  ether  usually  contains 
aldehydes  and  the  latter  invariably  include  formal- 
dehyde, which  is  essential  to  the  above  reaction; 
consequently,  when  ordinary  ether  is  substituted 
for  the  alcohol  in  the  above  test  a  positive  reaction 
is  obtained.  Pure  ether,  such  as  is  used  for 
anaesthetic  purposes  and  which  must  be  free  from 
aldehydes,  does  not  give  a  coloration  with  the  test. 
The  sensitiveness  of  the  reaction  is  about  1  :  300,000. 

— W.  P.   S. 

Glycerol;  Decomposition  of in  the  presence  of 

different  catalysts:  formation  of  ethyl  and  ailyl 
alcohols.  P.  Sabaticr  and  G.  Gaudion.  Comptes 
rend.,  1818,   166,  1033—1039. 

Glvckiioi.  is  dehydrated  when  passed  over  alumina 
at  300°  0.,  the  gaseous  products  being  carbon  mon- 
oxide, methane,  and  a  little  carbon  dioxide,  and  the 
liquid  products  acrolein  and  higher  aldehydes  re- 
sidling  from  its  crotonisation.  Passed  over  finely 
divided  copper  at  330°  C.  the  glycerol  vapour  is  de- 
comiiosed  giving  hydrogen  and  carbon  dioxide 
mixed  with  some  methane  and  carbon  monoxide, 
together  with  ethyl  and  allyl  alcohols  and  some  of 
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the  higher  alcohols.  Uranous  oxide  at  350°  C. 
yields,  from  the  glycerol,  more  ethyl  alcohol  and 
acrolein  and  less  allyl  alcohol,  and  the  proportion 
of  carbon  dioxide  in  the  gaseous  products  is  in- 
creased. By  hydrogenation  with  reduced  nickel  at 
300°  C.  glycerol  yields  water  and  the  following 
gases :  hydrogen,  methane,  ethane,  carbon  mon- 
oxide, and  carbon  dioxide. — W.  G. 


Balsam  of  tolu;  Evaluation  of .    T.  T.  Cocking 

and  J.  D.  Kettle.     Pharm.  J.,  1918,  101,  40 — il. 
The  most  satisfactory  method  for  the  analysis  of 
tolu  balsam  is  to  separate  the  aromatic  acids  by 
boiling  with  magnesium  oxide  and   water,  in  the 
presence  of  a  little  xylene  to  soften  the   resinous 
matter.    The  magnesium  salts  of  the  aromatic  acids 
are   readily   soluble   in   cold  water,    those   of    the 
resin  acids  being  insoluble.    For  the  determination 
of  the  free  balsamic  acids.  5  grms.  of  the  balsam 
is  dissolved  in  25  c.c.  of  hot  alcohol:   5  grms.  of 
light  magnesium  oxide  and  20  c.c.  of  xylene  are 
added,   and  the  contents  of  the  flask  well  mixed ; 
100  c.c.  of  water  is  added,  and  the  mixture  boiled 
under  a  reflux  condenser  for  one  hour.    After  cool- 
ing, the  whole  is  poured   on  a  Buchner  filter,  the 
aqueous  portion   of  the  filtrate  is  separated,   and 
the   xylene,   together  with   the   magnesia   and   the 
filler  paper,  is  returned  to  the  flask.    Boiling  with 
100  c.c.  of  water  each  time  is  repeated  twice  more: 
the   mixed   aqueous   filtrate   is   washed   once   with 
ether,    then  acidified    with   hydrochloric  acid,   and 
the  aromatic  acids  are  extracted   with  ether  and 
dried  over  sulphuric  acid  in  vacuo.    For  the  total 
balsamic  acids.  2-5  grms.  of  the  balsam  is  saponified 
by  boiling  with  alcoholic  potash,  the  greater  part 
of  the   alcohol  is  evaporated  off,    the   residue    is 
dissolved  in  100  c.c.  of  hot  water  and  acidified  with 
hydrochloric  acid ;    5   grms.    of    magnesium   oxide 
and  20  c.c.  of  xylene  are  added,  and  the  mixture 
is  treated  as  before.     The  proportion  of  cinnamle 
arid   in  the  balsamic   acids  is  determined  by  the 
gain  in  weight  on  bromination.     For  the  determina- 
tion of  the  acid  value  of  tolu  balsam,  5  grms.  of 
the  sample  is  dissolved  in  about  50  c.c.  of  boiling 
alcohol,   a  large  quantity  of  phenolphthalein  solu- 
tion  (3- — 4  c.c.)  is  added,   and  the  hot  solution  is 
titrated   with   AT/1    alcoholic   potassium   hydroxide 
until  the  colour  becomes  dark  brown  but  not  red; 
it  is   then  boiled  under  a   reflux   condenser  for  a 
few  minutes  to  break   nn  the  precipitate,  and  the 
titration  is  completed.     The  variations  found  with 
a   larce  number  of  samples   indicated  a   ranee  of 
92-2— 132-4  for  acid  value.  50-3—900  for  ester  value. 
154-8—208-7    for   saponification    value,    and    32-60— 
47-50  for  total  balsamic  acids. — J.  F.  B. 


Vitfiles;  Direct   transformation    of  secondary  and 

tertiary  amines  into  .     A.  Mailhe.     Comptes 

rend.,  191?.  166.  990—997. 

The  method  used  to  transform  di-  and  tri-isonmyl- 
amine  into  isoamylonitrile  by  passing  their  vapours 
over  finely-divided  nickel  at  350°— 380°  O.  (this  J.. 
1917.  11931  is  shown  to  be  generally  applicable  to 
secondary  and  tertiary  aliphatic  amines. — TV.  G. 

Pennyroyal;    Estimation    of    pulegone    and    other 

ketones    in    oil    of   .     O.    T.    Bennett.     Perf. 

and  Essent.  Oil  Rec,  1918,  9,  20S. 

The  neutral  sulphite  process  is  the  only  practical 
method  at  present  known  for  the  estimation  of  the 
ketones  in  oil  of  pennyroyal,  and  the  results  include 
both  the  pulegone  and  the  menthone.  Experiments 
have  shown,  however,  that  the  absorption  in  the 
case  "f  pennyroyal  is  much  slower  than  in  the 
case  of  other  oils,  such  as  caraway  and  dill  oils, 
and  instead  of  one  hour's  shaking,  at  least  three 
hours'  must  be  given  to  obtain  good  results.    For 


instance,  an  oil  showed  44%  ketones  after  shaking 
continuously  for  one  hour,  58%  after  two  hours, 
and  82%  after  three  hours.  Another  oil  gave  50% 
after  one  hour  and  SS%  after  three  hours.  Parry's* 
statement  that  oil  of  pennyroyal  contains  at  leastr 
80%  of  pulegone  and  other  ketones  is  confirmed. 

—J.    F.   B. 

p-Cymene.  I.  Nitration.  Mononitrocymene.  C.  E_ 
Andrews.    J.  Ind.  Eng.  Chem.,  1918,  10,  453-^50. 

A  yield  of  85%  of  mononitrocymene  was  obtained' 
when  cymene  was  nitrated  by  mixing  it  with  an 
equal  volume  of  sulphuric  acid,  cooling  to  0°  C,  and 
adding  a  mixture  of  nitric  and  sulphuric  acids,  the- 
temperature  being  maintained  at  0°  C.  Small  quan- 
tities of  p-toluic  acid  and  p-tolylmethylketone  were- 
also  formed  during  the  nitration.  On  reduction, 
the  mononitrocymene  yielded  the  corresponding- 
amine  which,  like  the  nitro  compound,  consisted" 
of  the  1.2.4-isomeride,  i.e.,  l-methyl-2-amino-4- 
isopropylbenzene. — W.  P.  S. 

Electrolytic  preparation  of  p-aminophcnol.     Shoji- 
See  III. 

Chemistry  and  histology  of  the  glands  of  the  cotton/ 
plant.    Stanford  and  Viehoever.    See  V. 

Determination  of  halogens,  sulphur,  and  nitrogen; 
in  the  presence  of  mercury.    Frangois.    See  VII. 

Determination  of  nitric  acid  in  bismuth  subnitrate- 
Luce.    See  "VII. 

Differential  behaviour  of  the  antincuritic  and  anti- 
scorbutic substances  towards  adsorbents.  Hardem 
and  Zilva.    See  XIXa. 

Halogen  derivatives  of  aromatic  amines  and  their 
analysis.    Dains   and   others.     See   XXIII. 

Patents. 

Benzoic  acid;  Process  for  the  manufacture  of . 

Weston    Chemical    Co.,    Ltd.,    London,    and    J. 

Savage,   Runcorn,   Chester.       Eng.   Pat.  110,348,. 

June  7,  1917.  (Appl.  No.  S152  of  1917.) 
Toluene  (e.g.,  92  parts  by  weight)  is  chlorinated 
at  boiling  temperature  until  the  liquid  is  of  sp. 
gr.  Ill,  ithe  bulk  of  the  product  being  benzyl 
chloride,  with  traces  of  benzal  chloride  and  a  free 
toluene.  The  crude  product  is  boiled  under  a  reflux 
condenser,  for  about  2  hours,  with  a  quantity  of 
caustic  6oda  or  milk  of  lime  equivalent  to  the 
chlorine  used  (e.g.,  400  parts  of  20%  caustic  soda). 
A  solution  of  sodium  or  calcium  hypochlorite  (e.g.r 
2030  parts  of  calcium  hypochlorite  containing  7% 
of  available  chlorine)  is  then  added  in  the  course 
of  about  3  hours,  and  stirring  is  continued  for 
another  3  hours,  when  the  mixture  is  distilled 
until  free  from  toluene.  The  residual  alkali  ben- 
zoate  solution  is  filtered  and  benzoic  acid  precipi- 
tated by  addition  of  hydrochloric  acid.— L.  A-  C. 

Diaryl   sulphites;  Production   of  .       Badische 

Anilin  und  Soda  Fabrik.  Ger.  Pat.  303,033, 
Aug.  12,  1910. 
Aromatic  compounds  with  hydroxyl  groups  in  the 
ring— hydroxy-earboxylic  acids  excepted— are 
treated  with  thionyl  chloride  in  presence  of  bases, 
e.g.,  pyridine,  which  combine  with  hydrogen 
chloride'  without  reacting  with  the  thionyl  chloride. 
The  diarvl  sulphites  thus  obtained— excepting 
diphenyl  and  ditolyl  sulphites— decompose  readily 
with  the  evolution  of  sulphur  dioxide  and  are  very 
reactive;  hence  their  value  as  synthetic  reagents, 
e.g.,  for  preparation  of  aromatic  esters.— H.  J.  H. 
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;.  I'ymt  rn ■tuiphimic  m-iii :  Preparation  <>f  from 

i-bromo  p  ii/mi  ne-S-ralpnonio  unit.  Bhelnlsche 
Onmpher-Pabrih  Q.m.b.H.,  Dusseldorf.  tier. 
Pat  808,096,  An;.  18,  1016. 
2  I'.iiiiMn  p  ri\nN>sri.i'HOM(  add  is  treated  with  an 
aqueous  alkali  or  alkaline-earth  and  zinc  dust. 
This  method  Is  cheaper  than  the  previous  process, 
in  which  ammonia  is  osed,  and  the  necessity  fur 
working  uihIit  pressure  is  avoided. — n.  J.  II. 


Quaiacol;   Process  for   tin    manufacture    of  . 

D.   H    Zollinger  and    H.   Holding,   Berlin.    Ger. 
Pat.  806,281,  Jan.  23,  1916. 

Fro:  catechol  and  alkali  or  alkaline-earth  -salts 
of  mciiij  lsuipiiurie  add  are  heated  In  presence  of 
veratrol  as  :t  diluent  al  160°— 180° C,  with  the 
gradual  addition  of  a  weak  base,  such  ;is  sodium 
carbonate  or  bicarbonate;  a  yield  of  over  S5%  of 

gualacol  IS  said  to  be  obtained. — ,T.  F.   I!. 


Ihldrmjenised    compounds;    Manufacture    of    . 

Farbenfabr.  vorm.    F.  Haver  and  Co.    Ger.  Pat, 
305,347,  Oct.  5,  1916. 

[soorcuo     or     heteroeyellc     aromatic     bases     are 
hydrogenlsed    by    treatment    with    alkali    metals  or 

alkaline-earth  metals  and  alcohols  In  presence  of  an 
indifferent  solvent. — J.  F.  I!. 


Production   of  crystals   Of   hygroscopic  substances. 
Ger.   Fat.  304.OS7.     Sec   VII. 


XXI.-PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Photomechanical  printing  plates;  A  development 
process  without  glycerin  fur  the  preparotiofi  of 
.    Schuhs.    Chem.-Zelt.,  litis,  42.  277—278. 

A  00N8IDKBABLE  redact ion  of  the  cost  of  the  developer 

for  photomechanical  printing  plates  can  be  obtained 

by  the  use  of  certain  alcohols  or,  better  still,  of 
a  saturated  solution  of  a  salt,  such  as  magnesium 
chloride,  instead  of  the  glycerin  normally  used  f,or 
reducing  the  effect  of  the  developer  on  the  exposed 
parts  of  the  image:  and  by  the  use  of  a  dilute 
mineral  acid,  preferably  hydrochloric  acid,  instead 
of  an  organic  acid,  such  as  acetic  acid.  The 
developer  containing  mineral  acid  has  also  the 
advantage  that  the  unexposed  part  of  the  colloid- 
ehromate  film  is  completely  removed,  leaving  the 
metal,  zinc  or  aluminium,  quite  bare,  whereas  the 
organic  acid  developer  leaves  a  very  fine  film. 
apparently  of  metallic  chromate,  on  the  surface  of 
the  metal,  which  interferes  with  the  subsequent 
Inking  processes. — B.  V.  S. 


Testing  of  >n<  tals  by  meant  of  X-rays.    Janus  and 
Beppchen.    See  X. 


Patents. 

Photographic  paper.  A.  C.  McCloskey,  Philadel- 
phia, Pa.,  Assignor  of  part  to  A.  B.  I 'avis  and 
F.  .1.  Gelger.  D.S.  Pat.  1,266,464,  May  7.  mis. 
Date  of  appl.,  May  S>.  1916. 

Paper  is  provided  on  t>oth  sides  with  a  "ferro- 
undercoatlng "  and  with  further  coatings  contain- 
ing ferric  salts  on  one  side  and  ferrous  salts  on  the 
other:  or  paper  may  be  coated  OU  sue  side  only 
with  either  of  these  combinations —I?.  V.  S. 


Printing  surfaces;  Method  of  producing  .    O. 

Foerster,     New     York.    Assignor    of    part    to    A. 

Jaeger,    r.s.  Pat  1,205,041,  Mav  7,  mis.    Date 
of  appl..  Mar.  •_'•;.  1!>I7. 

A    PI  in   Of  glass  or   like   substa  nee    is   Coated    with 

a  blchromated  gelatin  film  containing  a  grain-pro- 
ducing substance,  exposed  to  light,  and  the  soluble 

parts  removed.  The  hollows  in  I  lie  resulting  lihn 
are  tilled  in  with  a  non-actinic  powder  by  a  dusting 
process.  A  preliminary  coating  of  blchromated 
albumin  may  be  given,  which  is  exposed  from  the 
back  and  t lie  soluble  parts  removed  before  apply- 
ing the  blchromated  gelatin.— It.  v.  S. 


XXn.-EXPLOSIVES  ;  MATCHES. 

High  e.rplosiees:  Method  of  calculating  comparative 
Strength  and  efficiency  of  from  their  com- 
position and  apparent  densities.  (.'.  E.  Waller. 
J.  Iud.  Eng.  Chem.,  l'.dS,  10,  44S — 153. 

The  "strength"  and  "efficiency"  of  high  explo- 
sives are  defined  as  proportional  to  the  volume 
which  the  gaseous  products  of  explosion  of  a  unit 
weight  (1  grin.)  and  a  unit  volume  (1  c.c.)  respec- 
tively of  the  explosives  to  be  compared  would 
occupy  at  the  temperature  of  explosion,  f°,  and  at 
atmospheric  pressure.  The  temperature  of  explo- 
sion, /°,  is  calculated  from  the  heats  of  formation  of 
the  ingredients  of  the  explosive  and  of  the  products 
of  explosion  and  the  specific  heats  of  the  latter,  and 
the  volume  of  the  gaseous  products  of  explosion 
at  t°  Is  then  calculated  per  grm.  and  per  c.c.  of 
explosive  respectively.  In  analysing  the  products 
of  an  explosion,  it  is  necessary  to  take  into  account 
the  presence  of  substances,  such  as  carbonates  and 
blcarbonates  of  alkali  metals,  methane,  etc.,  which 
are  due  to  secondary  reactions  taking  place  on 
cooling.  Only  such  reactions  as  have  taken  place 
up  to  the  moment  that  t°  has  been  reached  should 
enter  into  the  calculations  of  the  strength  and 
efficiency  of  explosives.  When  sulphur  is  present 
in  explosives  containing  a  deficiency  of  oxygen,  part 
combines  to  form  a  sulphide  (H  S,  Na.S,  etc.), 
whilst  the  remainder  is  oxidised  and  combines  with 
the  metal  to  form  Na„SO,,  etc.  The  following  table 
gives  the  calculated  "temiterature  of  explosion,  t°, 
and  gas  volume  tit  t°  iter  grm.  of  some  of  the 
more  common  explosives  : — 


Da- 

Kxplosivc 

t° 

volume  at 
V  per  prm. 

°C. 

litres. 

3158 

8-8328 

Trinitrotoluene 

2217 

0  764 

2590 

8-727 

Tetranitrometliylanilinc    .. 

S126 

9-81 

Tetranitroaniliuo    .. 

S288 

10-55 

Nitrortarch,  12  75%  N      •• 

2205-7 

8168 

Nltrostarch,  IS%  N 

2277 

8-28 

Nitrostarch,  13-47  %  N      .. 

2415-4 

81937 

Mixt  lire  of — 

81-27  %  TNT  and 

I  2310 

8-2622 

78-73%  ammonium  nitrate 

:il  ".  TNT             

}  2195 

8-3493 

66%  ammonium  nitrate 

II  77'.,   TNT 

[2122 

8-3315 

55-23%  ammonium  nitrate 

58-6%  TNT          

I  2146 

7-974 

11-1%  ammonium  nitrate 

92  %  nitroglycerin 

[3208 

90424 

8%  nitrocellulose  (12%  N) 

An  approximate  idea  of  the  expansion  In  c.c. 
resulting  from  the  explosion  of  10  grins,  of  an 
explosive  may  be  obtained  by  multiplying  the  cal- 
culated gas  volume  at  t°  by  37-58.  The  results 
agree  fairly  closely  with  those  found  by  the  Trauzl 
test.— C.  A.  M. 
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Patents. 

Blasting-poicder.  W.  Treese,  Silverton,  Oreg. 
U.S.  Pat.  1,205,975,  May  14,  1918.  Date  of  appl., 
Apr.  10,  1917. 

A  mixture  for  use  as  a  blasting1  explosive  has  the 
approximate  composition  : — yellow  wax  13,  soap 
stock  7,  sulphur  21,  nitre  11,  potassium  chlorate  22, 
and  nitro-starch  20%.— T.  St. 

Process  for  rendering  iron  resistant  to  the  action 
of  organic  acids,  especially  picric  acid.  Ger.  Pat. 
303,120.    See  X. 


XX1II.-ANALYSIS. 

Water;    Determination    of    by    distillation. 

A.  A:  Besson.    Collegium,  1918,  150—153. 

The  substance  to  be  examined  (5 — 15  grms.)  is 
heated  with  200  c.c.  of  petroleum  spirit,  b.pt.  below 
170°  C,  in  a  wide-mouthed  flask  fitted  with  a 
Soxh let-like  apparatus  having  a  side  tube,  but 
instead  of  the  syphon  the  lower  end  of  the  body 
of  the  apparatus  is  constricted  to  a  narrow  tube 
graduated  in  tenths  of  a  c.c.  and  sealed  off  at  the 
lower  end.  The  water  and  spirit  distil  off  and 
condense  into  the  wide  body  of  the  apparatus,  and 
the  water  collects  in  the  lower  graduated  part, 
where  the  quantity  can  be  read  off  directly.  The 
results  agree  with  those  obtained  by  direct  dis- 
tillation or  drying  in  vacuo.  The  author  gives  data 
obtained  with  samples  of  cheese  and  soap. — D.  W. 

Cations  of  the  so-called  third  and  fourth  groups; 
Petersen's  method  for  the  qualitative  separation 

of  the  .    I.  Bolin  and  G.  Starck.    Z.  anorg. 

Chem.,  1918,  103,  09—72. 

The  Petersen  process  of  qualitative  analysis  (Z. 
anorg.  Chem.,  1910,  67,  253)  is  found  to  be  very 
satisfactory  with  the  following  modifications.  After 
precipitation  of  the  metals  of  the  second  group 
with  hydrogen  sulphide,  sodium  sulphate  is  used 
instead  of  sulphuric  acid  for  precipitating  barium 
and  strontium.  The  precipitate  is  washed  with  hot 
water  and  the  washings  tested  for  calcium  with 
ammonium  oxalate.  The  residue,  instead  of  being 
fused  with  sodium  carbonate,  is  reduced  by  ignition 
with  a  little  pure  carbon.  It  is  then  dissolved  in 
4N  acetic  acid  and  examined  for  strontium  and 
barium  in  the  usual  way. 

For  separating  chromium  from  a  mixture  of 
hydroxides  of  iron,  manganese,  chromium,  cal- 
cium, and  magnesium,  it  is  better  to  oxidise  with 
sodium  hypochlorite.  When  sodium  peroxide  is 
used,  it  cannot  be  completely  washed  out  of  the 
residue,  and  on  acidification  the  hydrogen  peroxide 
formed  reduces  manganese  dioxide  and  the  man- 
ganese, passing  into  solution  with  calcium  and 
magnesium,  is  precipitated  with  the  latter.  For 
detecting  zinc  in  the  sodium  sulphide  precipitate, 
the  latter  is  boiled  with  alkaline  sodium  hypo- 
chlorite, zinc  and  chromium  passing  into  solution. 
The  solution  is  acidified  with  acetic  acid,  the 
chromium  precipitated  as  barium  chromate,  and 
the  presence  of  zinc  confirmed  in  the  usual  way. 
In  the  presence  of  oxalic  acid  the  test  for  aluminium 
fails.  The  oxalic  acid  must  be  destroyed  by  boil- 
ing with  3%  hydrogen  peroxide  and  sulphuric  acid. 
(See  also  J.  Chem.  Soc,  Sept.,  1918.)— E.  H.  E. 

Sodium    and    potassium    [in    organic    substances]; 

Determination  of .     S.  N.  Rhue.     J.  Ind.  Eng. 

Chem.,  1918,  10,  429—431. 

To  determine  sodium  and  potassium  in  organic  sub- 
stances, the  sulphated  ash  of  the  sample  is  freed 
from  phosphoric  acid,    iron,  calcium,  magnesium, 


etc.,  and  the  residual  sodium  and  potassium  sul- 
phates are  weighed  together.  Potassium  is  then 
determined  in  a  second  portion  of  the  ash  by  pre- 
cipitation with  platinum  chloride,  the  iron,  cal- 
cium, etc.,  having  been  removed  previously.  The 
potassium  platinichloride  precipitate  is  washed  with 
80%  alcohol,  then  with  20%  ammonium  chloride 
solution  to  remove  calcium  and  magnesium 
chlorides,  and  again  with  alcohol.  (See  also  J. 
Chem.   Soc,  Aug.,  1918.)— W.  P.  S. 

Phosphoric  acid;  Critical  elaboration  of  quantita- 
tive   precipitation    methods,    exemplified    by    a 

method  for  the  determination  of .     H.  Heiden- 

hain.    J.  Ind.  Eng.  Chem.,  1918,  10,  420 — 429. 

Solubility  of  the  precipitate,  its  purity,  and  the 
influence  of  concentration,  temperature,  and  pre- 
sence of  other  substances  are  data  which  must  be 
known  before  a  precipitation  method  can  be  termed 
trustworthy.  The  author  has  investigated  the 
determination  of  phosphoric  acid,  as  phospho- 
molybdate,  on  these  lines  and  recommends  that 
the  phosphoric  acid  should  be  precipitated  as  potas- 
sium phosphomolybdate  in  order  to  eliminate 
ammonium  salts  which  would  interfere  when  the 
precipitate  is  titrated  subsequently.  The  pre- 
cipitate is  washed  with  10%  potassium  nitrate 
solution  containing  nitric  acid  (the  total  solution 
should  have  an  acidity  not  exceeding  iV/100) ;  an 
allowance  is  made  for  the  small  amount  of  acid 
which  remains  in  the  precipitate  and  filter  after 
the  final  washing.  (See  also  J.  Chem.  Soc,  Aug., 
191S.)— W.  P.  S. 

Phosphoric  acid;  Determination  of  as  mag- 
nesium pyrophosphate.  III.  Magnesium  tetra- 
ammonium  diphosphate.  D.  Balareff.  Z.  anorg. 
Chem.,  1918,  103,  73—78. 

When  magnesium  ammonium  phosphate  is  precipi- 
tated from  a  solution  containing  a  large  excess  of 
ammonium  chloride,  especially  if  excess  of  ammonia 
is  also  present,  it  is  contaminated  apparently  with 
the  compound  Mg[(NHj2POJ.,.  Attempts  to 
isolate  this  substance  have  not"  been  successful. 
Such  contaminated  precipitates,  after  calcination, 
contain  magnesium  metaphosphate,  which  is  in- 
soluble in  hydrochloric  acid.  The  metaphosphate 
is  only  slowly  decomposed  by  heating  with  a  blast 
flame,  but  more  quickly  than  the  pyrophosphate.  It 
is  suggested  that  magnesium  tetra-ammonium 
diphosphate  on  heating  undergoes  decomposition, 
with  the  formation  of  ammonium  phosphate,  which 
dissociates,  causing  the  result  to  be  low  through 
loss  of  phosphoric  acid,  part  of  which  interacts  with 
magnesium  pyrophosphate  to  form  metaphosphate 
(See  also  J.  Chem.  Soc,  Sept.,  1918.)— E.  H.  R. 

Molybdenum;  Determination  of in  presence  of 

copper.  W.  Hoepfner  and  O.  Binder.  Chem.- 
Zeit.,  191S,  42,  315. 
In  Classen's  method  of  separating  molybdenum 
from  metals  of  the  copper  group  by  digesting  the 
ammoniacal  solution  with  ammonium  sulphide,  a 
considerable  amount  of  copper  (up  to  0015  grm. 
per  100  c.c.  of  ammonium  sulphide)  may  remain  in 
solution  and  will  be  determined  with  the  molybdic 
acid.  To  obviate  this  the  copper  should  be  precipi- 
tated electrolytically  after  acidifying  the  ammonia- 
cal solution  with  sulphuric  acid  and  adding  nitric 
acid.— C.  A.  M. 

Halogen  derivatives  of  aromatic  amines  and  their 

iniiilusis.     I.     F.  B.  Dains,  T.  H.   Vaughan,  and 

W.  M.  Janney.    J.  Amer.  Chem.  Soc,  1918,  40, 

930—936. 

An  account  is  given  of  the  preparation  of  iodine 

derivatives  from  a  number  of  halogenated  anilines. 
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(For  details,  see  J.  Chein.  Soc.,  Aug.,  1918.)  For 
the  estluiatlou  of  halogen  in  these  nnd  similar 
organic  compounds,  the  following  process  Is  recom- 
mended. A  small  Quantity  (about  01  grm.  or  tees) 
is  dissolved  or  suspended  in  30  c.c.  of  liquid 
ammonia  in  a  Dewar  bulb  and  small  pieces  of 
sodium  are  added,  until  a  Blight  excess  is  present 
as  indicated  by  the  blue  colour.  The  mixture  is 
stirred  nnd  allowed  to  stand  until  nil  the  ammonia 
has  evaporated.  Any  excess  of  sodium  Is  dissolved 
by  addition  of  a  small  quantity  of  alcohol,  water 
is  added,  the  solution  acidified  with  nitric  acid, 
and  a  measured  excess  of  A/10  or  AT/40  silver 
nitrate  added.  The  solution  is  tillered  and  the 
filtrate  titrated  with  standard  ammonium 
thlocyanate  using  ferric  alum  as  an  indicator. 
Calcium  was  used  with  success  In  the  place  of 
sodium  in  the  case  of  p-chloroanlHne. — W.  G. 


Errors   in   ultimate    analysis   of  coal   due   to   the 
presence  of  carbonates.    Knublauch.    See  IIa. 


Determination    of    toluene    in     crude    petroleum. 
Bowrey.    See  IIa. 


Determination  of  naphthalene  in  tars  and  tar  oils. 
Knublauch.     See  III. 

Method  for  measuring  the  cofficicnt  of  expansion  of 
pitch,  asphaltum,  and  similar  substances. 
Kawakaml.    See  III. 


Determination  of  anthraquinonc.    Lewis.    See  III. 


The  Lawrence-Smith  method  for  the  determination 
of  alkalis  in  silicates.  Wenger  and  Brange. 
See  VII. 


Precipitation  of  magnesium  oxalate,  and  theory  of 
the  formation  of  precipitates.  Astruc  and  Camo. 
See  VII. 


Determination  of  nitric  acid  in  bismutlt  subnitratc. 
Luce.     See  VII. 


Analysis  of  spent  oxide.    See  VII. 

Determination  of  halogens,   sulphur,  and  nitrogen 
in  the  presence  of  mercury.    Francois.     See  VII. 

Oxygen  in  iron.    Schmitz.    See  X. 

Analysis  of  zinc  dust.    Wilson.     See  X. 

Gravimetric  and  volumetric  determination  of  zinc 
as  zinc  mercury  thiocyanate.    Jamieson.     See  X. 

Precision  method  for  the  determination  of  gases  in 
metals,    ltyder.    See  X. 

Determination  of  tin  in  wolfram  ores  and  concen- 
trates.   Smoot.    See  X. 

Determination  of  the  purity  of  castor  oil.    Frabot. 
Sec  XII. 


Chemical  tests  for  the  detection  of  rancidity.    Kerr. 
See  XII. 


Determination  "/  organic  matter  ill  soils  bll  the  loss- 
On-igiiition  method.     Bather.     See  XVI. 


Analysis  of  calcium  cyanamide  containing  large 
percentages  of  dioyanodiamide  and  urea.  Hene 
and  van  Uaaren.    See  XVI. 


Determination   of  d  icyanodiatniide   in    old  nitrolim 
(crude  calcium  cyanamide),    Kappen.    See  XVI. 

Determination  of  oitrio-soluble  phosphoric  acid  in 
superphosphates.     Wagner.    See  XVI. 


Olucosazone     reaction.      Garard     and     Sherman. 
See  XVII. 


Detection    of  cider  in   [white]   wine.      Mach   and 
Fischler.      See  XVIII. 


Detection  of  added  colour    in    butter  or  oleomar- 
garine.    Lubs.     See  XIXa. 


Detection   of    nitrates    in    water.     Escaich.      See 
XlXu. 


Pliosphotungstates    of    certain    bases    and    amino- 
acids.    Druimnond.    See  XX. 


Evaluation  of  balsam  of  tolu.    Cocking  and  Kettle. 
See  XX. 


Analysis  of  valerian  root.    Riiyden.     See  XX. 


Estimation  of  pulegonc  and  other  ketones  in  oil  of 
pennyroyal.    Bennett.    See  XX. 


Identification   of  guaiacol  carbonate.    A    test  for 
ether.    Maue.    See  XX. 


Method  of  calculating  the  comparative  strength 
and  efficiency  of  high  explosives  from  their  com- 
position and  apparent  densities.  Waller.  See 
XXII. 


Patents. 

Velocity  of  a  fluid  and  velocity  of  a  body  through  a 

fluids  Measurement  of .     I.  Williams,  Bristol. 

Eng.  Pat.  116,385,  July  4,  1917.     (Appl.  No.  9012 
of  1917.) 

Electrically  heated  wires  connected  in  series  are 
arranged  transversely  across  a  tube  through  which 
fluid  is  passing.  Thermocouples  are  arranged  at 
both  ends  of  the  tubes  with  their  junctions  outside, 
and  a  connecting  platinum  wire  is  fused  through 
the  wall  of  the  tube.  The  thermocouples  are  con- 
nected to  a  sensitive  galvanometer  so  as  to  measure 
the  temperature  difference  between  the  ends  of  the 
tube.  The  galvanometer  may  be  graduated  in  terms 
of  velocity  of  the  fluid.  The  apparatus  may  be 
similarly  used  to  determine  the  velocity  of  a  body 
through  a  fluid.— W.  F.  F. 
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Gases    of    varying    density;    Apparatus    for    and 

actuated  by .    J.  F.  Simmance  and  J.  Abady, 

London.    U.S.  Pat.  1,264,985,  May  7,  1918.     Date 
of  appl.,  Nov.  25,  1912.    Renewed  Nov.  27,  1916. 

See  Eng.  Pat.  27,484  of  1911;  this  J.,  1912,  846. 


Soil-testing    apparatus.      U.S.  Pat.  1,259,669.      See 
XVI. 


Patent  List. 


The  dates  given  in  this  list  are,  in  the  case  of  Applications  for 
Patents,  those  of  application,  and  in  the  case  of  complete  Speci- 
fications accepted,  those  of  the  Official  Journals  in  which  the 
acceptance  is  announced.  Complete  Specifications  thus  advertised 
as  accepted  are  open  to  inspection  at  the  Patent  Office  immediately 
and  to  opposition  within  two  months  of  the  date  given. 


I.— GENERAL;  PLANT;  MACHINERY. 

Applications. 

Booth  and  Roberts.  Furnaces,  etc.  12,337. 
July  29. 

Calvert.  Apparatus  for  catalytic  reactions. 
12,323.    July  29. 

Carter  and  others.    12,457.    See  IX. 

Drake  and  Gorham.  Acid  pumps  for  emptying 
carboys,  etc.    12,320.    July  29. 

Dressier  Tunnel  Ovens,  Ltd.,  and  Rushton. 
12,890  and  12,897.     See  VIII. 

Hofmann.  Apparatus  for  drying  goods  in  bulk. 
13,200.    Aug.  14. 

Hofmann.  Mechanically-stoked  furnace.  13.2S8. 
Aug.  15. 

Ionides.  Drying  powdered  material.  12,700. 
Aug.  6. 

Jones,  and  Jones  and  Attwood.  Apparatus  for 
diffusing  or  supplying  air  in  small  globules.  13,391. 
Aug.  17. 

Jorgensen.    12.9S0.    See  IX. 

Kestner  Evaporator  and  Engineering  Co.,  and 
Reavell.    Evaporators.    12,962.    Aug.  9. 

Lucas.    Furnaces.    13.3S3.    Aug.  17. 

Pedersen.  Separation  of  solid  substances  from 
liquid  in  which  they  are  contained  or  suspended. 
12.5S1.    Aug.  1.     (Norway,  Sep.  13,  1917.) 

Phillips.    Tubular  condensers.    12,845.    Aug.  8. 

Preville.  Apparatus  for  raising  acids,  etc.  12.S94. 
Aug.  8. 

Thompson.    Crucibles.    12,383.    July  30. 
Windram.       Separating    crystals    from    mother 
liquor.    13,137.    Aug.  13. 

Complete  Specifications  Accepted. 

9893  (1917).  Ionides.  Furnaces.  (117,923.) 
Aug.  21. 

11,039  (1917).  Wilton,  and  Chemical  Engineering 
and  Wilton's  Patent  Furnace  Co.  Apparatus  for 
treating  gases  with  liquids.     (117,843.)    Aug.  14. 

11.512  (1917).  Wright.  Art  of  drying  materials. 
(117,704.)    Aug.  8. 


11,593  (1917).  Rowlands.  Apparatus  for  separat- 
ing dust  or  powder  from  gases  or  air.  (117,957.) 
Aug.  21. 

16,423  (1917).  Duodo.  Evaporating  and  distilling 
apparatus.     (111,480.)    Aug.  8. 


II.— FUEL;       GAS;       MINERAL       OILS      AND 

WAXES;   DESTRUCTIVE   DISTILLATION; 

HEATING;   LIGHTING. 

Applications. 

Aktiebol.  Ingeniorsfirma  Egnell.  12,483  and 
12,588.    See  XXIII. 

Anderson.  Apparatus  for  producing  oil  fuel. 
12,706.    Aug.  3. 

Anderson,  Bradv,  and  Deacon.  Furnaces  for  dis- 
tilling coal,  etc.    13,221.    Aug.  14. 

Barrow,  Scott,  and  Cadbury  Bros.  Suction  gas 
producers.    12,759.    Aug.  6. 

Barton  and  Oddy.  Purifying  and  decolorising 
hydrocarbons,  etc.    12,992.    Aug.  10. 

Beccari.  Oven  for  making  charcoal  and  gas. 
13,163.    Aug.  13. 

Beccari.  Continuous  action  oven  or  pyre  for 
making  charcoal.    13,162.    Aug.  13. 

Bone.  Treatment  of  fuels  to  improve  .their 
calorific  value.    12,399.    July  30. 

Chapman  Engineering  Co.  Gas-producers.  13,072. 
Aug.  12.     (U.S.,  Apr.  20.) 

Davidson  and  Liversedge.  Gas-washers.  12,334. 
July  29. 

Everett.  Apparatus  for  treating  carbonaceous 
materials.    12,875.    Aug.  8. 

Galecki.  Apparatus  for  making  solid  combustible 
from  vegetable  earth.    12.S29.    Aug.  7. 

Garrow.  Carbonisation  of  coal,  oil,  shale,  peat, 
wood,  etc.    12,509.    July  31. 

Grylls.  Carbons  for  electric  arc  lamps.  12,661 
and  12,062.    Aug.  2. 

Hackford,  Smith,  and  Pearson  and  Son.  Liquid 
fuel.    13,285.    Aug.  15. 

Heise.    Gas  purifiers.    13,017.    Aug.  10. 

Heise.  Gas  generators.  13,018,  13,019,  and  13,020. 
Aug.  10. 

Helps.  Manufacture,  utilisation,  and  combustion 
of  fuel.    13,256.    Aug.  15. 

Hill-Jones,  Ltd.,  and  Hughes.  Manufacture  of 
artificial  fuel.    13,414.    Aug.  17. 

Hislop  and  Simpson.  Gas  manufacture.  12,955 
and  13,404.    Aug.  9  and  17. 

Leadbeater.  Treating  peat  to  obtain  carbon  for 
decolorising.    13,111.    Aug.  13. 

Parsons  and  West.  Oil-gas  producer.  13,068. 
Aug.  12.     (U.S.,  Aug.  16,  1917.) 

Pearson.  Distillation  of  shale,  etc.  12,590. 
Aug.  1. 

Phillips.  Mechanical  retorts  or  heating  cham- 
bers.   12,846.    Aug.  8. 

Smith.  Operation  of  water-gas  plants.  12,694. 
Aug.  3. 

Soddy.  Separating  and  fractionating  consti- 
tuents of  coal  gas  by  means  of  charcoal,  and  im- 
proving absorptive  power  of  charcoal  for  gases. 
13,117.    Aug.  13. 

Tweedale.    Manufacture  of  gas.    12,543.    Aug.  1. 
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Complete  Specifications  Acceited. 

10,709(1910).  Helps.  Utilisation  and  combust  ion 
of  fuel.     (117,637.)    Aug.  8. 

8139   (1917).     Martin.     See   III. 

8743  and  17,298  (1917).  Turner.  Processes  of 
destructive  dlstlllution.     (117, 045.)    Aug.  8. 

'.CIS  (1917).  Ensulko  Selto  Takushoko  Kabushiki 
Kalsha,  Okadn,  and  Bflyake.  Manufacture  of  de- 
colorising carbon.     (117, S2N.)     Aug.  14. 

Htm  and  15,495  (1917).  Hughes.  Fuel  from 
waste  materials.     (117,921.)    Aug.  2L 

10,703  (1917).     Espenhalm.     Bee  VII. 
10,759  (1917).      Shilstono.       Decolorising  carbons 
and  method  of  producing  same.     (110,253.)    Aug.  8. 

10,974  (1917).  Wellington.  Apparatus  for 
destructive  distillation  of  carbonaceous  materials. 
(117.929.)     Aug.  21. 

11,740  0917).  De  Dampierre.  Manufacture  of 
volatile  oils  such  as  petrol.     (109,790.)    Aug.  21. 

12,628  (1217).  Solarl.  Fuel  for  use  in  explosion 
engines.     (109.S02.)     Aug.  8. 

18,041  (1217).  Turner.  Gas-producer  plant. 
(117,721.)     Aug.  8. 

L6.272  (1917).  Dyson.  Liquid  fuel.  (11S.021.) 
Aug.  21. 


III.— TAK  AND  TAR  PRODUCTS. 
Applications. 


Barton  and  Oddy.    12,992.     See  II. 

lVrruche,  and  Gros  et  Bouchardy. 
nitro  compounds.  12,454.  July  31. 
1917.) 


Production  of 
(Fr.,  Sep.  24, 


Complete  Specifications  Accepted. 

8139  (1917).  Martin.  Producing  oils  from  sharp, 
middle,  creosote,  or  similar  oils.    (117,914.)   Aug.  21. 

10,786  (1917).  Dutt  and  Hamer.  Purification  of 
commercial  benzol  and  toluol  from  thiophene  and 
other  similar  compounds.     (117,683.)    Aug.  8. 


IV.— COLOURING  MATTERS  AND  DYES. 

Complete  Specification  Accepted. 

201  (1917).  Oman.  Preparation  of  azo  colouring 
matters  from  Ugninesulphonlc  acid  or  its  salts. 
(103,822.)    Aug.  S. 

V.— FIBRES;  TEXTILES;  CELLULOSE;  PAPER. 

Applications. 

Albrecht.    13,251.    See  XXII. 

Budde,  and  Hendon  Paper  Works  Co.  Means  for 
separating  cellulose  from  straw,  etc.  12,392. 
July  30. 

Courtaulds,  Ltd.,  and  Criggal.  Squirt  ing-nozzles 
for  making  strips,  etc.,  from  viscose,  etc.  12,513. 
July  31. 

Craig,  and  Spence  and  Sons.  Treatment  of  textile 
fibres  and  fabrics,  etc.,  to  render  them  less  inflam- 
mable.   12,442  and  12,683.    July  31  and  Aug.  3. 


Grant.  Waterproofing  pai>er,  etc.  13,165.  Aug.  13. 

Grolea  and  Wayler.    12,450.     See  XIII. 

Harrison.    Treatment  of  cotton  yarns  and  fabrics. 
12,486.    July  31. 

Partington.     Pulp  for  making  paper,  etc.   12,930. 
Aug.  9. 


Bpicer,    and    Spicer   and    Sons, 
parehmentised  or  vulcanised  fibre. 


Treatment    of 
12,663.    Aug.  2. 


Complete  Specifications  Accetted. 
201  (1917).    Oman.    See  IV. 

5769  and  14,075  (1917).  Gillard  and  ileslain. 
Treatment  of  textile  fabrics,  wood,  leather,  etc. 
(117,640.)    Aug.  8. 


VI.— BLEACHING;  DYEING;  PRINTING; 
FINISHING. 

Applications. 
Harrison.    12,430.    See  V. 
Hindle.   Printing  woven  fabrics.   13,381.    Aug.  17. 

Complete  Specifications  Accepted. 

6769  and  14,675  (1917).  Gillard  and  Heslam. 
See  V. 

12.509  (1917).  Calico  Printers-  Assoc,  and 
Fourneaux.  Production  of  aniline  black  on  vege- 
table textile  fibres.     (117,987.)    Aug.  21. 

12.510  (1917)  and  3287  (191S).  Calico  Printers' 
Assoc,  and  Ashton.  Mordanting  vegetable  fabrics 
and  fibres.     (117,715.)    Aug.  8. 

1 5,36 1  (1917)  and  00S5  (1918).  Rydings.  Applying 
starch  or  other  adhesive  to  cops.  (11S,014.) 
Aug.  21. 

1413  (1918).     McComb  and  McComb.     See  XII. 


VII.— ACIDS;  ALKALIS;    SALTS;  NON- 
METALLIC   ELEMENTS. 

Applications. 

Ashcroft.  Dehydration  of  metal  salts.  12,345. 
July  29. 

Bithell.  Apparatus  for  making  hydrochloric, 
nitric,  and  sulphuric  acids,  etc.    12.72S.    Aug.  6. 

Chance  and  Hunt,  and  Gidden.  Manufacture  of 
arsenic  chloride.    12,965.    Aug.  9. 

Cox  and  Matheson.  Treatment  of  alunite.  12,575. 
Aug.  1. 

Distillates,  Ltd.,  and  .Tarmain.  Separation  of 
potassium  and  sodium  salts.    12,040.    Aug.  2. 

Dixon  and  Harvey.    12,711.    See  XI. 

Drake  and  Gorham.    12,320.    See  I. 

Electrolytic  Zinc  Co.  Treatment  of  zinc  solutions 
preparatory  to  recovering  zinc  by  electrodeposition. 
13,368  and  13,369.  Aug.  16.  (Australia,  Aug.  17, 
1917.) 

Harger,  and  Lever  Bros.  Manufacture  of 
hydrogen,  nitrogen,  and  carbon  dioxide.  12,565. 
Aug.   1. 

Hodgkinson.    12,881.    See  XXII. 

Hodgkinson  and  others.    13,294.    See  XX. 

Maxted  and  Smith.  Removal  of  ammonia  from 
high-pressure  gases.    12,684.    Aug.  3. 


492  a 


PATENT  LIST. 


[August  31,   1918. 


Maxted  and  Smith.  Burner  for  oxidation  of 
ammonia.    13,037.    Aug.  12. 

Preville.    12,894.    See  I. 

Silberrad.   Manufacture  of  salts.   12,757.   Aug.  0. 

Soc.  Gros  et  Bouchardy.  Production  of  nitrogen 
dioxide.    12,453.    July  31.     (Fr.,  Aug.  20,  1917.) 

Complete  Specifications  Accepted. 

12,94G  (1915).  Devaucelle.  Manufacture  of 
cyanides  and  ammonia.    Aug.  21. 

50G3  (1917).  Howorth  (Norsk  Hydro-Elektrisk 
Kvaelstofaktieselskab).  Treatment  of  nitrate  of 
ammonia.     (117,S23.)    Aug.  14. 

9347  (1917).  Freeth.  Manufacture  of  sulphuric 
acid  from  nitre  cake.     (117,049.)    Aug.  8. 

10,703  (1917).  Espenhahn.  Recovery  of  cyanogen- 
bearing  compounds  from  coal  gas,  etc.  (109,254.) 
Aug.  21. 

11,224  (1917).  Levin.  Manufacture  of  metallo- 
pyrophosphoric  acids  or  their  salts  associated  with 
boron  compounds  or  containing  boron,  and  appli- 
cation of  the  products  to  tanning.  (117,693.) 
Aug.  S. 

11,256  (1917).  James,  Vint,  and  Alexander. 
Apparatus  for  separating  nitrogen  and  oxygen  from 
liquid  air.     (117,937.)    Aug.  21. 

12,887  (1917).  Stafford  Coal  and  Iron  Co.,  and 
Richmond.  Recovery  of  potassium  salts  from 
blast  furnace  flue  dust  or  the  like.  (117,991.) 
Aug.  21. 

10,013  (1917).  Tschirner.  Manufacture  of  potas- 
sium compounds  from  glauconite,  etc.  (117.S70.) 
Aug.  14. 

10.157  (1917).  Scholes.  Manufacture  of  potas- 
sium compounds.     (117,755.)    Aug.  8. 

3528  (1918).  Mineral  Products  Corporation. 
Purification  of  alumina.     (118,003.)    Aug.  21. 

9G72  (191S).  Dehn  (Henshaw).  Obtaining  alka- 
line earth  fluorides  and  soluble  potassium  salts. 
(117,901.)    Aug.  14. 


VIII.— GLASS;    CERAMICS. 

Applications. 

Brooke  and  Twynam.  Refraction  bricks  or 
blocks.    12,811.    Aug.  7. 

Dressier  Tunnel  Ovens,  Ltd.,  and  Rushton. 
Ovens.    12,89G  and  12,897.    Aug.  8. 

Forster.  Feeding  molten  glass  from  glass  tanks 
or  furnaces.    12,438.    July  31. 

Hailwood.  Highly  refractory  compositions  for 
use  in  building  and  repairing  acid-lined  metallur- 
gical furnaces,  etc.    12,744.    Aug.  6. 

Soc.  Anon,  des  Prod.  Refractaires  de  l'Ouest. 
Manufacture  of  silica  bricks.  12,7S8.  Aug.  G. 
(Fr.,  Aug.  0,  1917.) 

Complete  Specification  Accepted. 
13,780  (1917).    Webb.     See  XI. 


IX.— BUILDING  MATERIALS. 
Applications. 

Carter,  Ratcliffe,  and  Wright.  Impregnation  of 
porous  or  permeable  substances  with  liquid  or 
plastic  materials.    12,457.    July  31. 


Jorgensen.  Preventing  or  removing  crust  forma- 
tion in  rotary  kilns.  12,986.  Aug.  10.  (Sweden, 
Feb.  28,  1917.) 

Mulligan.    Non-porous  cement.    12.47S.    July  31. 

Pedersen.  Process  for  making  wood  lastingly 
soft  and  pliable.    13,022.    Aug.  10. 

Powell.    Treatment  of  timber.    13,214.    Aug.  14. 

Rayner  and  Rayner.  Materials  for  walls,  ceil- 
ings, etc.    12,805  and  12,807.    Aug.  7. 

Rigby.  Cement  and  concrete,  and  manufacture  of 
cement.    13,306.    Aug.  16. 


X.— METALS;  METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Applications. 

Alloy  Welding  Processes,  Ltd.,  and  Jones. 
Electrodes  for  soldering  and  depositing  metals  by 
electric  arc.    13,025  and  13,026.    Aug.  10. 

Aramaki.  Zinc-melting  apparatus.  13,183.  Aug.  14. 

Bate  and  Williams.  Converting  granulated 
aluminium  to  a  state  for  quick  reduction  to  powder, 
etc.    12,350.    July  30. 

Blackwell.  Manufacture  and  application  of  ferro- 
tungsten.    12,303.    July  30. 

Blackwell.  Manufacture  of  ferro-titanium. 
12,3G4.    July  30. 

Dixon.    Extraction  of  gold.    12,458.    July  31. 

Electrolytic  Zinc  Co.    13.3G8  and  13,309.     See  VII. 

Garred.     Smelting  ores,  etc.    12,909.    Aug.  9. 

Guess.  Electrolvtic  separation  of  nickel  from 
copper.    13,231.    Aug.  14.     (U.S.,  Aug.  14,  1917.) 

Hadfield.  Manufacture  of  alloy  steel.  12,332. 
July  29. 

Hailwood.    12,744.     See  VIII. 
Hulst.       Treatment    of    lead    bullion.       12,781. 
Aug.  6. 

Jones.  Treating  metal  articles  to  improve  their 
quality.     13,054.     Aug.  12. 

Marino.  Electrolytic  cleaning  of  iron  or  stee' 
12,960.    Aug.  9. 

Sarraniea.  Bath  for  electrolytic  tinning.  13,151. 
Aug.  13.     (Switz.,  Sep.  27,  1917.) 

Scott.  Concentration  of  ores.  13,209  and  13,21C 
Aug.  14.     (U.S.,  Aug.  17  and  27,  1917.) 

Stonier.    12,710.    See  XIII. 

Thompson.    12.3S3.     See  I. 

Thompson.  Rust-proofing  iron  and  steel  articles. 
12,384.    July  30. 

Complete  Specifications  Accepted. 

2878  (1917).  Alexander,  Vint,  and  Imbery. 
Annealing  metal  wire  by  electricity.  (117,S22.) 
Aug.  14. 

5632  (1917).  Dekker.  Electrolytic  deposition  of 
metals.     (117,63S.)    Aug.  S. 

12,887  (1917).  Stafford  Coal  and  Iron  Co.,  and 
Richmond.    See  VII. 

13,450  (1917).  Price.  Crucible  furnaces  for  melt- 
ing brass  and  the  like  for  casting  purposes. 
(118,000.)    Aug.  21. 

1G.339  (1917).  Bolton  and  Walker.  Deposition  of 
metals  by  electrolysis.     (117,872.)    Aug.  14. 
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17.0TS  (1017).  York  and  Taylor.  Hardening. 
tempering,  and  case-hardening  metal  articles. 
(117,781.)    Aug.  8. 

17,302  il917t.  Harvey,  and  Morgan  Crucible  Co. 
Crucible  melting-furnaces  heated  by  gas  or  oil. 
(118,087  I    Aug.  2L 

17.'.'.:i  d'.il7i.  Hoyle  and  Burn.  Annealing,  tem- 
pering,    or   beat-treatment    furnaces    for    metal*. 

(IIS. (Mil.  I     Aug.  a. 

2864  (1818).  Bnndberg.  Separation  of  mineral 
values  from  ores  by  notation.    iii7.7si.i    Aug.  8. 

8076  (1918).  McDermott.  Apparatus  for  con- 
centrating crushed  ores.     (118,074.)     Aug.  21. 


XI.  -ELECTRO  CHBMIS1  KV 

Appi  [cations. 

Benjamin.        Electrolytic     appara  12,567. 

Aug.  i.    tl'.s..  Aug.  i.  1017.) 

Dixon  and  Harvey.  Production  of  ammonia  gas 
or  ammonium  hydrate  bj  electro-decomposition  of 

water   and   air.      12,711.     Aug.    ■''.. 

Electrolytic  Zinc  Co.  13.30S  and  13,309.  See 
VII. 

Bxley  and  Leitner.  Electric  cells.  12.487.  July  31. 

Grylls.    12,661  and  12,662.    See  II. 

Guess.    13,231.    See  x. 

Hutchinson.  Accumulators,  storage  batteries, 
etc.     12,740.     Aug.  6. 

Marino.     12.0*10.     See  -V 

Bondelll.     Electric  furnaces.     13,024.    Aug.  10. 

Barramea.    13,151.    See  X. 

Spencer,  and  Tudor  Accumulator  Co.  Secondary 
electric  batteries  or  accumulators.    12,053.    Aug.  2. 

COMPLETE    Specifications    Accepted. 

.-Hi.'!2  (1917).     Dekker.     See  X. 

12,357  (1917).  Oldham  and  Oldham.  Galvanic 
batteries.    (117,981.)    Aug.  21. 

13,780  (1917).  Webb.  Melting  refractory  sub- 
stances by  electric  arcs.     (115,017.)    Aug.  21. 

.'    16,321     (1917).     Watson    and    Co.,     and    Travis. 
Electric  furnaces.    (118,023.)    Aug.  21. 

10,339  (1017).     Bolton  and  Walker.     See  X. 

3414  (1918).  Dean,  and  Chloride  Electrical 
Storage  Co.  Electric  accumulators.  (11S,002.) 
Aug.  21. 


XII.— FATS;    OILS;     WAXES. 

Ame  mo   -. 

De  Bruyn.  Imparting  flavour  and  aroma  to 
edible  oils  and    fats.     13,091.     Aug.   12. 

Jackson  (Twitchell  Process  Co  I.  Refining  oils. 
13,097.     Aug.  12. 

Complete   Specifications   Accepted. 

9120  (1917).  Soc.  de  Stearinerie  el  Savonnerie 
de  Lyon,  and  Berthon.  Saturation  of  unsaturated 
tatty  adds  and  their  glveerides.     (107,909.)    Aug.  8. 

0248  (1917).     Okada  and  others.     See  II. 


10,759  (1917).    Bhllstone.    see  II. 

11,330  (1917).    Zwlcky.    See  xix. 

1413  (1918).  McOomb  and  IfcComb.  Detergents 
or  washing  compounds.    (117,885.)    Aug.  14. 

XIII— PAINTS;        PIGMENTS;       VABNISHES; 
RESINS. 

Applications. 

Damard  Lacquer  Co.,  and  Potter.   Formaldehyde 

condensation' product.      12, 312.     July  29. 

Grolea  and  Wayler.  Production  of  dopes,  var- 
nishes, coatings,  etc.,  With  a  cellulose-acetate 
basis.    12,458.    July  31.    (Fr.,  Feb.  25.) 

Prior.     Adliesives  or  lacquer.     13,218.     Aug.  14. 

Rogers.  Manufacture  of  oil  pastes  from  wet  pre- 
cipitated pigments  and  separation  of  free  water 
therefrom.  13,236.  Aug.  14.  (Australia,  July  24, 
1917.) 

Stonier.  Preparation  Of  zinc  white  from  ziuc 
ores.     12,710.    Aug.  3. 

Complete   Specifications   Accepted. 

11,789  (1917).  Hlltermann.  Production  of  con- 
densation products  from  phenols  and  formalde- 
hyde.    (117,857.)     Aug.   11. 

3900  (1918).  Illeman  and  M.uitgomerie.  Paint. 
(117,785.)     Aug.  8. 


XV.— LEATHER  :   BONE;  HORN;   GLFE. 

Applications. 

Mauerhofer.  Digesters  for  steam-treating  glue, 
etc.    12,971.        Aug.  9.     (Fr.,  Feb.  5,  1910.) 

Mauerhofer.  Treatment  of  hides  aud  leather. 
12,072.    Aug.  9.     (Fr.,  Feb.  9,  1910.) 

Owen.     Liming  hides  or  skins.    12,445.    July  31. 

Prior.     13,218.     See  XIII. 

Complete   Specifications   Accepted. 

5769  (1917).     Gillard  and  Heslam.    See  V. 

9812  (1917).    Tullis.   Tanning.    (117,922.)   Aug.  21. 

11,224   (1917).     Levin.     .Sec  VII. 

11,347  (1017).  Levin.  Tanning  of  hides  and 
skins.     (117,041.)    Aug.  21. 

XVI.— SOILS:    FERTILISERS. 

Application. 

Imray  (Soc.  Chem.  Ind.  in  Basle).  12,041.  See 
xx. 

Complete  Specification  Accepted. 

170.".  (1918).  Simon-Carves,  Ltd.,  and  Brown. 
Apparatus  for  making  superphosphate  and  other 
artificial   manures.     (118,055.)     Aug.  21. 


XVU.— SUGARS;    STARCHES;   GUMS. 

Application. 

Deadbeater.     13,111.    See  II. 

Complete   Specifications   Accepted. 

9248  (1017).    Okada  and  others.    See  II. 
10.750  (1917).    Shilstone.    See  II. 
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XVIII.— FERMENTATION    INDUSTRIES. 

Application. 
Faulkner.    Malt  preparations.    13,013.     Aug.  10. 

Complete  Specifications  Accepted. 

7514  (1917).  Robinson.  Aeration  and  carbonisa- 
tion of  wort  and  other  liquids.     (117,911.)    Aug.  21. 

10,632  (1917).  Anderschou,  Lambsbead,  and 
Ramsay.  Treatment  of  brewers'  yeast  to  render  it 
suitable  for  baking  purposes.     (117,666.)    Aug.  8. 


XIX.— FOODS;    WATER    PURIFICATION; 
SANITATION. 

Applications. 

Coleman  and  Jones.  Treatment  of  cereals  and 
their  products.     13,344.    Aug.  16. 

De  Bruyn.    13,091.    See  XII. 

Ferguson  and  Peyton.  Food  preparations. 
12,779.    Aug.   6. 

Hoogenhuyze  and  Terwen.  Manufacture  of 
decolorised,  odourless,  and  tasteless  albumins  from 
blood.     13,157  and  13,158.    Aug.  13. 

Jones,  and  Jones  and  Attwood.  Purification  of 
sewage,   etc.     13,379.    Aug.  17. 

Jones,  and  Jones  and  Attwood.     13,391.    See  I. 
Mapleton,   and  Mapleton's  Nut  Food  Co.     Food 
preparation.     12,499.    July  31. 

Nicholson.  Treatment  of  sewage  sludge,  etc. 
12,338.    July  29. 


Complete   Specifications  Accepted. 

8252  (1917).  Moseley  and  M'Cardell.  In- 
secticides.    (117,916.)    Aug.  21. 

9274  (1917).  Greville.  Treating  flour.  (117,917.) 
Aug.  21. 

10,632  (1917).  Anderschou  and  others.  See 
XVIII. 

11,330  (1917).  Zwicky.  Apparatus  for  producing 
food  and  obtaining  fat  from  animal  carcases  and 
refuse.     (117,852.)    Aug.   14. 

12,130  (1917).  Butler.  Apparatus  for  producing 
dry  milk  or  milk  powder.     (117,713.)    Aug.  8. 

1069  (1918).  Mapleton's  Nut  Food  Co.,  and 
Mapleton.  Preparation  of  foodstuffs.  (118,052.) 
Aug.  21. 


XX.— ORGANIC  PRODUCTS;  MEDICINAL 
SUBSTANCES;   ESSENTIAL    OILS. 

Applications. 

Boots  Pure  Drug   Co.,  and  Dutt.     Manufacture 
of  guaiaeol.     12,859.    Aug.  8. 

Du  Pont  de  Nemours  and    Co.     Purifvin<*  cam- 
phor    13,076  and  13,077.    Aug.  12.     (U.S.,  Mar.  16 

iinu  _•  >.  I 

Grolea  and  Wayler.    Production  of  esters    12  455 
July  31.     (Fr.,  Feb.  23.) 

Hodgkinson.  .Tephcott,  and  Martin.      Extraction 

^o",!Cotine'   POfasl1'    <*<•■.     from     tobacco     waste. 
13,294.     Aug.  15. 


Imray  (Soc.  Chem.  Industry  in  Basle).  Manu- 
facture of  the  organic  phosphorus-reserve-com- 
pound of  green  plants  and  salts  thereof.  12,401. 
July  30. 

Orton.    Manufacture  of  tetranitromethane.  12,714. 
Aug.  3. 

Perruche,  and  Gros  et  Bouehardv.  12,454.  See 
III. 


Complete   Specifications   Accepted. 

5537  and  12,885  (1917).  Irvine  and  Haworth.  Pre- 
paration of  alkylating  reagents.     (117,824.)    Aug.  14. 

9120  (1917).  Soc.  de  Stearinerie  et  Savonni-rie 
de  Lyon,  and  Berthon.     See  XII. 

15,756  (1917).  Soc.  Chim.  des  Usines  du  Rhone. 
Manufacture  of  ethylidene  diacetate.  (112,766.) 
Aug.  8. 


XXL— PHOTOGRAPHIC    MATERIALS    AND 
PROCESSES. 

Applications. 

Christensen.  Producing  coloured  photographic 
pictures.    12,591.    Aug.  1. 

Comstock,  and  Technicolor  Motion  Picture  Cor- 
poration. Production  of  complemental  images. 
13,270.    Colour  printing.    13,271.    Aug.  15. 

Complete   Specifications  Accepted. 

15,226  (1917).  Douglass.  Films  for  natural 
colour  kinematography.     (117,864.)    Aug.  14. 

2910  (1918).  Hess-Ives  Corporation.  Coloured 
photographic  image  and  method  of  producing  same. 
(113,017.)    Aug.  14. 


XXIL— EXPLOSIVES;     MATCHES. 

Applications. 

Albrecht.  Fabric  for  manufacture  of  bags  for 
propellant  explosives.    13,251.    Aug.  15. 

Curtis's  and  Harvey,  Greene,  and  Tuuks.  Treat- 
ment of  explosives  for  recovery  of  solvents.  12,916. 
Aug.  9. 

Harrison  (Soc.  d'Etudes  Chimique  pour  l'lndus 
trie).  Preventing  explosion  in  preparation  and 
handling   of  explosives.    12,368.    July   30. 

Hodgkinson.  Production  of  azides.  12,881.  Aug.  8. 

Perruche,  and  Gros  et  Bouehardv.  12,454.  See 
III. 

Complete  Specification  Accepted. 

18,034  (1916).  Creischere  and  Creiseher.  Machine 
for  making  pellets  from  pulverulent  or  granular 
explosive  materials.     (117,904.")     Aug.   21. 


XXIIL— ANALYSIS. 

Applications. 

Aktiebolaget     Ingeniiirsfirma     Egnell.  Gas- 

analysing  apparatus.     12,483  and  12,588.      July  31 
and  Aug.  1.    (Ger.,  July  31  and  Aug.  1,  1917.) 

Davis    and   Davis.      Quantitative    estimation  of 
vapours  in  gases.    13,323.    Aug.  16. 
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Evaporator    for   add   liquids.    D.    Bart,    3.    tod. 
Bng.  Chem.,  1918,   10,  555. 

Closed  glass  tubes,  -1  ft.  long  and  .".  in.  dlam.,  ate 
arranged  horizontally  aide  by  side  mi  iron  supports 
covered  with  asbestos;  two  or  more  scries  of  these 
tnbes  are  placed  in  steps  one  higher  than  the  other, 
and  each  tube  Is  provided  with  three  1  in.  openings 
toi  the  Introduction  of  liquid  ami  the  escape  of 
steam.    The  upper  series  .>f  tubes  discharge  into 

the   lower  and   the   latter    Into  a    collecting  ehannel 

for  the  concentrated  liquid.  The  whole  system  is 
boated  by  the  gases  from  a  furnace,  the  liquid 
being  warmed  in  the.  first  set  of  tut>es  ami  then 
boiled  and  evaporated   in   I  lie  second  Bet. 

—  W.    P.   S. 

Patents. 
'iiiiu)  granular  materials;  Process  and  oppa- 

ratus  for  .    R.  B.  Trottler,  Puteaux,  (Trance. 

Bng.    I'at.   104,409,  Jan.  3,  1017.     ( Aj.pl.    No.  HS 
of  1917.)     Under  Int.  Conv.,  Feb.  20,   lOlfi. 

In  the  proeess  claimed,  separation  is  effected  not 
"tily  according  to  the  "  equivalence  "  (i.e.,  the 
density  and  volume)  of  the  particles  but  also 
according  to  their  shape.  The  materials  to  be 
separated  are  introduced  into  Hie  upper  part  of  the 
Chamber,  ti,  which  Is  fed  With  water  through  the 
pil>e,  10.  Any  very  light  bodies  remain  in  suspen- 
sion and  are  carried  away  with  the  overflow  water 


through  the  conduit,  IS.  The  remaining  particles 
fall  through  the  comparatively  still  water  in  the 
upper  part  of  the  vessel,  G.  and  slide  down  the 
inclined  plates.  2,  and  11.  The  rounded  particles 
of  the  greatest  "  equivalence  "  are  able  to  descend 
through  the  upward  current  of  water  and  pass 
into  the  discharge,  7.  The  rounded  particles  of 
less  "equivalence  "  are  deviated  to  the  discharge, 
S,  and  the  lightest  ones  to  the  outlet.  14.  All  flat 
particles  slide  down  the  plate,  11,  and  pass  Into  the 
channel,  5,  the  Inner  wall,  t.  of  which  Is  adjust- 
able.   They  are  turned  edgewise  by  the  ascending 

Current  of  water  and  slide  down  Hie  inclined  wall. 
3,  into  the  discharge,  0.— W.  H.  0 

Sorting   or  separating  solid  substance*;  Apparatus 

for .     E.  B.  Trottier,  Puteaux,  France.     Bng. 

I'at.   117.271.    Dec.   L'-J.    1916.      (Appl.   No.    18,408  of 

1016.) 

A  sieve  or  equivalent  device  operating  in  air  or 
any  suitable  liquid  has  a  Jerking  motion  imparted 
to  it  by  being  drawn  backwards  by  the  action  of  a 
cam  and  pulled  suddenly  forwards  against  a  block 
by  a  spring. — W.  H.  C. 


Separating  dust  from  ores,  tout  and  the  like; 
Apparatus  for  .  B.  Laudien,  Ludwigsdorf, 
Prussia.  Bug.  Pat.  118,780,  Dec.  22,  1017.  (Appl. 
No.   10,005  of  L017.)    ruder  Int.   Conv.,  Peb.  26, 

1917. 

A  OYLIIfDBIOAL  separating  chamber  is  surrounded  by 
a  receiving  chamber,  both  terminating  al  the  lower 
end  in  conical  receivers  for  the  dust-free  material 
and  the  dust  respectively.    Material  to  Ih-  treated 

is  fed  from  a  hopper  on  to  a  "  thrower  plate"  in 
the  inner  Chamber  and  meets  a  current  of  air  pro- 
duced by  a  tan  situated  in  a  Hue  connecting  the 
Inner  and  outer  chambers.  The  sectional  area  at 
the  "thrower  plate"   where  the  dusi    separation 

takes  place,  a  i  ii  I  also  that  of  I  lie  return  airway  from 
the  outer  to  the  inner  chamber,  is  made  about  equal 
to  that   of  the  fan  channel.— I'.  A.  K. 

Volatilised  solvents;  Recovery  by  condensation  of 

.    1'.  Perscb,  CSln-Bransfeld,  Germany.    Dug 

Fat.   116,590,  Julv  lis,  mil.     (Appl.  No.  10,865  of 

1017.) 

The  mixture  of  volatilised  solvent  and  air  is  sucked 
at  a  relatively  low  temperature  by  a  fan  into  a 
heater,  where  it  is  heated  to  the  boiling  point  of 
the  solvent  to  be  condensed.  The  mixture  of  vapour 
and  air  is  immediately  forced  into  a  cooling 
chamber  where  the  solvent  is  condensed  and  with- 
drawn through  a  separator  to  remove  any  water. 
The  process  is  specially  applicable  to  the  manu- 
facture of  seamless  rubber  goods,  and  the  whole 
apparatus  may  be  enclosed  and  the  air  replaced  by 
a  non-oxidising  gas  such  as  nitrogen. — J.  H.  P. 

Grinding  mills,  disintegrators,  mixers,  or  the  like. 
British  Dyes,  Ltd.,  J.  Turner,  and  T.  P.  K.  Cros- 
land.  Huddersfleld.  Bug.  Fat.  116,958,  Aug.  1, 
I'.HT.     i  Appl.  No.  11.050  of  1917.) 

A  CLOSED,  slightly  conical,  grinding  cylinder  with 
balls  or  rollers  resting  loosely  on  its  bottom,  and 
rotating  on  a  horizontal  axis,  is  provided  with  a  con- 
trolled side  outlet  near  the  larger  end.  One  end  of  a 
curved  pipe  is  attached  to  the  outlet,  the  other 
end  terminating  in  a  cone  which  is  coaxial  with 
the  grinding  cylinder  and  enters  dust-fight  into  a 
closed  receiver.  The  pipe  is  rotated  with  the 
cylinder.  On  opening  the  slide  controlling  the  out- 
let, the  ground  material  is  discharged  automatically 
through  the  curved  pipe  as  the  cylinder  rotates, 
without  emission  of  dust. — \V.  II.  C. 

Grinding  or  crushing  machines.  D.  ,T.  (!.  Miller, 
F.ootle,  and  R.  A.  Lloyd,  Liverpool.  Bng.  I'at. 
117,281,  May  20,  1017.     (Appl.  No.  75S0  of  l!tl7.i 

A  stationwky  grinding  ring   forms  the   peripheral 

wall  of  a  chamber  the  bottom  of  which  consists  of 
a  revolving  plate.  Grinding  rollers  are  supported 
above  and  revolve  with  the  bottom  plate:  the 
rollers  are  mounted  on  anus  which  pass  through 
the  bottom  plate  and  are  pivoted  below  so  that 
the    rollers    are    free    to    move    a    limited    distance 

towards  and  away  from  the  grinding  ring.  Bcrapers 

and    blushes    are     provided    to    stir    and    lift    the 

material.    \V.  H.  C. 

Shaft-furnaces;     Method     of    and    apparatus    for 

charging   .      P.   Wilrth,   Luxembourg-Holle- 

rlch,  Luxembourg.  Bng.  Pat.  117,024,  Dec.  8, 
1917.  (Appl.  No.  1S.230  of  1017.) 
To  economise  motive  power  in  charging  a  shaft 
furnace,  the  cars  for  transporting  the  charging 
buckets  horizontally  are  provided  with  automatic 
couplings,  so  that  when  a  car  from  which  a  full 
bucket  is  suspended  is  coupled  with  a  car  carrying 
an  empty  bucket,  the  two  hoisting  shafts  are  also 
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coupled.  The  full  bucket  is  then  lifted  and  the 
empty  bucket  lowered  so  that  the  weights  are 
partly  counterbalanced.  The  cars  are  then  un- 
coupled and  the  full  bucket  transported  to  the 
charging  point  and  the  emptv  bucket  refilled. 

— W.  F.  F. 
Chemical  reactions  between  gases  and/or  vapours; 

Method  of  and  means  for  bringing  about  by 

means  of  catalysts.  C.  S.  Roy,  and  T.  Morson 
and  Son,  Ltd.,  London.  Ene.  Pat.  117.103, 
June  2,  1917.     (Appl.  No.  7941  of  1917.) 

Air  or  other  gas  is  injected  through  a  nozzle  pro- 
vided with  a  needle  valve  into  the  constricted  neck 
of  a  mixing  chamber.  A  second  gas,  or  a  liquid 
to  be  vaporised,  fed  through  a  sight  tube  in  a 
valved  pipe,  is  drawn  into  the  mixing  chamber  by 
the  injector  action  of  the  air  jet.  If  the  pressure 
rises  above  a  predetermined  amount,  a  spring-con- 
trolled piston  is  actuated  and  operates  intercon- 
nected valves  in  the  air  and  vapour  supply  pipes 
to  control  the  flow.  The  mixture  is  passed,  through 
a  preheater  if  desired,  to  a  casing  containing  the 
catalytic  substance.  The  latter  is  arranged  in 
horizontal  tubes  and  is  contained  partly  in  shallow 
trays  in  each  tube  and  partly  resting  in  the  tube 
■  tself.  At  the  beginning  of  the  reaction  the  catalyst 
is  arranged  in  two  portions,  one  at  each  end  of  the 
tube,  and  as  the  reaction  proceeds,  the  two  por- 
tions are  brought  together  and  then  spread  out  by 
moving  and  jerking  the  trays,  the  latter  being 
connected  to  a  common  rod  operated  from  outside 
the  casing.  Excessive  rise  of  temperature  is  thus 
prevented.  If  metallic  gauze  is  used  as  a  catalyst. 
a  ^number  of  separate  coils  are  inserted  in  each 
tube.  The  temperature  of  the  catalyst  may  be 
varied  and  controlled  by  means  of  heating  burners 
in  the  base  of  the  casing,  and  by  steam  circulated 
through  the  casing.  The  gases  pass  from  the  re- 
action chamber  through  rubes  containing  spiral 
baffle-plates  to  a  purifying  tower  through  which 
liquid  trickles  down  and  thence  to  an  absorbing 
chamber  provided  with  inclined  baffles  over  which 
the  absorbing  liquid  flows. — W.  F.  F. 

Air  or  gases;  Centrifugal  apparatus  for  the  extrac- 
tion   and    collection    of    dust   from    .      J.    C. 

Wood.  Garforth,  Yorks.  Eng.  Pat.  117,173, 
Aug.  30,  1917.  (Appl.  No.  12,475  of  1917.) 
Air  containing  dust  is  passed  into  the  top  of  an 
inner  concentric  tube  in  a  vertical  cylindrical 
casing.  The  tube  has  longitudinal  radial  ribs  ex- 
tending inwards  from  the  walls,  and  does  not 
extend  to  the  bottom  of  the  casing,  the  air  passing 
out  under  the  lower  end  and  upwards  through  the 
annular  space,  which  is  provided  with  radial  parti- 
tions. The  apparatus  is  rotated  on  its  vertical  axis, 
and  the  dust,  which  is  separated  centrifugally,  falls 
to  the  bottom  and  is  collected.— TV.  F.  F. 

Dust  collector.  U.  Wedge.  Ardmore.  Pa..  Assignor 
'"  The  Process  Engineering  Co.,  Philadelphia. 
Pa.  U.S.  Pat.  1.207.023,  May  21,  1918.  Date 
of  appl.,  Sept.  14,  1916. 

A  chamber  is  provided  with  a  series  of  superposed 
horizontal  passages  for  the  flow  of  the  dust-laden 
gas  and  with  a  series  of  vertical  passages  through 
which  the  deposited  dust  falls.  The  vertical  pas- 
sages communicate  with  the  horizontal  passages 
only  at  the  top.— W.  H.  C. 

Separating    matter    from    a    fluid    eontaininq    the 

same:  Device  for .    r.  Wedge,  Ardmore,  Pa.. 

Assignor  to  The  Process  Engineering  Co..  Phila- 
delphia, Pa.  U.S.  Pat.  1,207,024,  May  21,  191S. 
Date  of  appl.,  Oct.  20.  1910. 

The  apparatus  consists  of  a  series  of  superposed 
tiers  of  inclined  shelves  between  which  the  dust- 


laden  fluid  is  passed.  The  superposed  tiers  of 
shelves  are  arranged  in  pairs,  the  shelves  of  each 
pair  being  inclined  in  opposite  directions  towards 
a  common  vertical  discharge  shoot.  The  dust  is 
deposited  on  the  shelves,  and  slides  by  gravity  to- 
wards the  common  shoot,  into  which  it  passes 
through  constricted  openings. — W.  H.  C. 


Suspended  solids  in  gases;    Process   of  removing 

.     S.  Peacock,  Philadelphia,  Pa.,  Assignor  to 

Haslup  and  Peacock,  Inc.,  New  York.  U.S.  Pat. 
1.20S,4S0,  June  4,  191S.  Date  of  appl.,  Jan.  20, 
1910. 

The  gas  is  treated  with  a  spray  of  a  liquid  which 
will  dissolve  the  solid  matter.  Any  undissolved 
portions  of  the  latter  are  circulated  by,  and  sub- 
jected to  a  grinding  action  in.  opposing  streams  of 
the  solvent  while  fresh  streams  of  gases  are  sub- 
mitted to  its  action. — W.  H.  C. 


Covering  or  jointing  of  pipes  and  the  like;  Material 

for  the .    Y.  H.  Majerius,  Wyke.  and  J.  M. 

Ellington  and  A.  Hammond,  Bradford.    Eng.  Pat. 
117,323,  Aug.  2,  1917.     (Appl.  No.  11,110  of  1917.) 

The  packing  consists  of  a  metallic  soap  used  either 
alone  or  mixed  with  a  suitable  filling  material  such 
as  asbestos,  china  clay,  or  the  like.  The  metallic 
base  of  the  soap  is  preferably  chosen  so  that  it 
forms  an  insoluble  body  with  the  acid  or  other 
corrosive  material  which  the  jointing  has  to  resist. 

— W.  H.  C. 

Dryinq  liquid  materials;  Method  of .     O.  Carr, 

New     York.      Eng.    Pat.   117,469,   Apr.   13,    1917. 
(Appl.  'No.  5203  of  1917.) 

Ix  a  method  of  drying  liquid  by  spraying  it  into  a 
large  volume  of  heated  air,  the  air  passes  through 
a  drying  chamber,  a  settling  chamber,  and  a  con- 
centrating chamber  in  succession.  The  liquid  is 
sprayed  into  the  concentrating  chamber  and  the  con- 
centrated liquid  is  collected  and  sprayed  into  the 
drying  chamber,  where  the  final  evaporation  takes 
place.  The  dried  material  separates  from  the  air 
partly  in  the  drying  chamber  and  partly  in  the 
intermediate  settling  chamber  and  any  particles 
still  remaining  in  suspension  are  collected  and 
retained  by  the  liquid  spray  in  the  concentrating 
chamber. 


Solidifying    or   concentrating    liquid    or    semi-solid 
materials  on  a  revolving  cylinders  Apparatus  for 

.      J.   W.   Leitch.    Huddersfield.      Eng.   Pat. 

117,560,  Nov.  17,  1917.     (Appl.  No.  16,976  of  1917.) 

A  grooved  roller  revolves  in  the  molten  material, 
e.g.,  phenylenediamine,  and  feeds  it  on  to  a  re- 
volving drum  through  which  a  cooling  medium 
passes.  An  adjustable  scraper  removes  the  solidified 
material  and  is  situated  above  a  receiving  hopper 
at  the  bottom  of  which  revolves  a  worm  conveyor. 
The  latter  works  in  close  fit  within  a  tubular  exten- 
sion of  the  hopper,  which  passes  out  through  the 
wall  of  the  chamber  enclosing  the  apparatus.  The 
chamber  may  be  evacuated  if  desired. — J.  H.  P. 


Druinq  and  the  like:  Apparatus  for .    A.  Tegoli. 

San  Francisco,  Cal.     U.S.  Pat.  1,268,797,  June  4, 

1918.  Date  of  appl.,  June  20,  1916. 
The  apparatus  comprises  a  blower  and  a  treating 
chamber  provided  with  coils  and  connected  by  flow 
and  return  ducts  with  a  series  of  drying  chambers 
which  are  also  connected  together.  The  latter  are 
provided  with  interchangeable  drawers  with 
apertures  in  the  bottoms. — W.  H.  C. 


V,l    XXXVn..  No.  17.] 


Ob.  I.— GENERAL ;  PLANT;  MACHINERY. 


Separation  and  settlement  of  solids  and  semisolids 
from  chemical  and  like  manufacturing  liquids. 
\v.  Clifford,  Wolverhampton,  and  Jones  ami 
Attwood,    Ltd .    Ambl te,    Staffs.     Blng.    Pat. 

117,472,    May  24,   1917.      (Appl.  No.  74(17  of  1917.) 

Tut  liquid  is  fed  Into  a  buckel  In  the  centre  of  the 
settling  tank  at  the  tup  ami  overflows  from  the 
bucket  Into  a  relatively  large  bodj  of  liquid  Inside 
a  guard  chamber,  open  a1  the  bottom,  which  Is 
adapted  to  direct  the  relatively  slow  moving  and 
volume  downwards  In  the  centre  of  the  bodj 
of  liquid  in  the  tank,  thereby  preventing  disturbance 
of  the  Bettled  solids  at  the  bottom  of  the  tank. 

—j.  n.  p. 
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Settling  tanks  for  clarifying  liquids.    Bimon-Carves, 

Ltd..   and   s.    Hunter,    Manchester.     Eng.   Pat. 

117,57C.  Jan,  30,  1918.     (AppL   No.  1734  of  1918.) 

A  settling  tank  is  provided  with  a  conical  outlet 

on  which   are   arranged   three   steam   inlets.     To 

remove  sediment   which  has  become  < >■  or  less 

solid  on  prolonged  stoppage  and  will  not  flow 
through  the  exit,  steam  is  Introduced  through  the 
steam  Inlets.  A  steam  ejector  or  the  like  may  also 
be  provided  to  draw  water  from  the  upper  part  of 
the  tank  and  force  it  into  the  sediment  after  it 
has  passed  the  outlet  valve.— J.  II.  P. 


y>  tiling  tan':*  u,r  clarifying  liquids.  Simon-Carves. 
Ltd..  and  S.  Hunter,  Manchester.  Eng.  Pat. 
117,886,   Mar.   LU,  1818.     lAppl.   No.  4893  of  18180 

Addition  to  Eng.  Pat.  117.r,7(;,  Jan.  30,  191S  (see 
preceding  abstract). 

Water  under  pressure  is  used  instead  of  steam  as 
described  In  the  former  patent.— J.  H.  P. 


Qpraymg  and  atomising  liquids;  Apparatus  for . 

Greenfield,  Yorks.    Eng.  Pat.  117,481, 
July  13,  1917.     (Appl.  No.  10,147  of  1917.) 

In  an  apparatus  for  forcing  Liquid  to  spraying 
nozzles,  an  ejector  is  connected  with  the  liquid  con- 
tainer and  with  the  compressed  air  container. 
When  the  air  pressure  is  normal  the  ejector  is 
closed  by  a  valve  and  compressed  air  passes  to 
the  liquid  container  and  forces  liquid  to  the  spray- 
ing nozzles.  If  the  air  pressure  falls,  the  valve  is 
opened  by  a  spring  and  the  compressed  air  actuates 
the  ejector,  which  draws  in  air  from  the  space  above 
the  liquid  in  its  container  and  thus  stops  the  supply 
of  liquid  to  the  spraying  nozzles. — J.  H.  P. 


S team-generator;  Slan-heated .     D.  Wedge,  Ard- 

more.  Pa..  Assignor  to  Furnace  Patent  Co.,  Phila- 
delphia. Pa.  U.S.  Pat.  1,287,022,  May  21,  1918. 
Date  of  appl.,  July  16,  1914.  Renewed  Apr.  27, 
1910. 

Molten  slag  is  delivered  Into  the  upper  part  of  a 
chamber  partly  filled  with  water  and  falls  on  to  a 
baffle-plate  whence  it  passes  into  the  water  in  the 
form  of  spray  and  generates  steam.  The  first 
chamber  Is  connected  with  a  second  which  has  the 
form  of  a  tubular  heater  or  condenser.  The  steam 
and  water  spaces  of  the  first  chamber  are  connected 
with  the  steam  and  water  spaces  of  one  section  of 
the  heater,  the  other  being  supplied  with  water  from 
a  separate  source. — W.  H.  C. 

Mirina  machine.    W.  F.  Morse,  Assignor  to  S.  R. 
Parry.     Rochester.     N.Y.      U.S.     Pat.     1,267,878, 

May  2S,  181S.    Date  of  appl..  Mar.  19,  1917. 

A  coNTAiNtu  for  the  material  to  be  mixed  is  clamped 
on   to    a    turntable   which   rotates   on    antifriction 


rollers  D Ited  in  pockets  around  the  inside  of  the 

waR  of  a  hollow  base.  Paddles  carried  i>\  a  rod 
supported  In  a  bracket  fixed  to  the  base'  project 
Into,  and  pass  between,  paddles  fixed  to  the  inner 
wall  of  the  container.— J.  H.  p. 


Agitator.  Agitating  means,  X.  D.  Nielsen  Elyria 
Ohio.  U.S.  Pats,  (a)  l,2C,S,ii01  and  (in  1,268,602,' 
June  4.  191S.  Dates  of  appl.,  Sept.  4,  1917  and 
Jan.  9.   1818. 


(O  A  twk  is  constructed  with  Its  bottom  dished 
Inwards,  and  a  horizontal  shaft  projects  through 
the  side  wall  and  carries  a  propeller  In  the  angle 

formed  by  the  side  walls  and  lioltoin.  A  si  ream  of 
liquid  is  thus  directed  against  the  Inclined  bottom 
and    then  deflected  against    the  opposite  side  walls 

which  are  inclined  to  one  another  in  such  a  way 
that  the  Liquid  is  divided  into  two  streams  moving 
in  opposite  directions  back  to  the  propeller.      (n>  In 

a  modification  of  the  apparatus  described  in  (a),  the 

bottom  Of  the  tank  is  dished  outwards  and  the  pro- 
peller is  provided  with  substantially  straight  radial 
blades,  so  that  the  liquid  streams  are  directed 
radially  In  a  vertical  plane.  The  liquid  Is  deflected 
by  the  side  walls  and  bottom  on  to  the  walls  opposite 
the  propeller,  and  then  deflected  back  to  the 
propeller.— W.  F.  F. 


Refrigerating  composition.  F.  G.  Keves,  Boston, 
Mass.  rj*.S.  Pat.  1,267,772,  May  28, 1918.  Date  of 
appl.,  Aug.  7,  1917. 

The  volatile  refrigerant,  e.g.,  ammonia,  is  absorbed 
In  an  aqueous  solution  that  has  a  lower  vapour 
pressure  than  water,  e.g.,  a  mixture  of  f>0%  of 
ammonium  nitrate,  25%  of  glycerin,  and  15%  of 
water.— W.  H.  C. 


Separating    liquids    from    sotids;   Process    of   and 

apparatus  for  .    A.   M.   Nicholas,    Bismuth, 

N.S.W.     U.S.  Pats.  1,2«S,273  and  1,208,274,  June  4, 
191S.    Date  of  appl.,  Nov.  24,  191G. 

A  shallow  cylinder  open  at  one  end  is  rotated  about 
its  horizontal  axis.  The  interior  of  the  cylinder  is 
covered  with  filtering  material  on  a  suitable  per- 
forated support  spaced  away  from  the  wall,  and  the 
space  between  the  two  is  divided  into  separate  com- 
partments by  partitions  placed  parallel  to  the  axis 
of  the  cylinder.  As  the  cylinder  rotates  these 
compartments  are  successively  connected  with  a 
source  of  vacuum  and  with  a  supply  of  fluid  under 
pressure.  The  mixture  of  liquid  and  solid  is  fed 
on  the  lowest  part  of  the  interior  which  is  in  com- 
munication with  the  vacuum  and  the  liquid  portion 
is  sucked  through.  As  the  cylinder  rotates  the 
spaces  come  successively  into  the  position  opposite 
the  supply  of  compressed  air  or  other  fluid,  and  the 
solids  are  blown  off  into  a  discharge  shoot. 

— W.  H.  C. 


Aerating  device.    J.   P.  Ruth,  jun„  Denver,  Colo. 

U.S.  Pat.  1,2CS,C30,  June  4,  1918.     Date  of  appl., 

May  31,  1917. 
EiQUin  to  be  aerated  is  contained  in  a  tank  pro- 
vided with  a  central  vertical  pipe  having  an  enlarge- 
ment at  the  bottom  with  radial  passages  which 
communicate  with  the  atmosphere  through  the 
central  pipe.  Another  set  of  radial  passages  in  the 
enlargement  communicates  with  a  short  central  de- 
pending pipe  opening  into  the  liquid  near  the  bottom 
of  the  tank.  The  central  pipe  carries  a  pulley  at 
the  top,  and  when  rotated  liquid  and  air  are  circu- 
lated through  the  passages  in  the  enlargement  at 
the  bottom— W.  F.  F. 
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[September  16, 1918. 


Still  or  retort.  H.  MacRae,  Wilmington,  N.C.  U.S. 
Pat.  1,268,742,  June  4,  i91S.  Date  of  appl., 
Mar.  2S,  191S. 

A  vertical  cylindrical  retort  or  still  having  a  central 
tube  is  divided  into  compartments  by  horizontal 
partitions  provided  with  openings  and  means  for 
closing  the  same.  The  lowest  compartment  serves 
as  a  cooler  for  the  residue  from  the  upper  com- 
partments, which  are  each  provided  with  a  separate 
internal  heating  coil  and  with  separate  offtake  pipes 
for  the  distillate.— W.  H.  C. 


Treating   certain    mineral  and   chemical  products: 

Apparatus  for  .     C.   J.   Leyes,    Jersey  Citv, 

N.J.     U.S.  Pat.  1.270,307,  June  25,  1918.     Date  of 
appl.,  Feb.  20,  1917. 

A  series  of  inclined  conveyor  tubes  pass  through  a 
furnace  chamber  and  are  connected  at  their  upper 
ends  with  a  common  feed  hopper  and  at  their  lower 
ends  with  a  common  receiver.  The  tubes,  hopper, 
and  receiver  are  supported  by  a  frame  so  that  the 
whole  can  be  tilted  in  a  vertical  plane  independently 
of  the  furnace.— W.  H.  C. 


Fire-extinguishing  composition  having  a  low  freez- 
ing-point.  G.  E.  Ferguson,  New  York,  Assignor 
to  Pyrene  Manufacturing  Co.  U.S.  Pats,  (a) 
1,270,392,  (b)  1,270,394,  (c)  1,270,395,  (d)  1,270,390, 
and  (e)  1,270,397,  June  25,  1918.  Dates  of  appl.. 
(a)  Aug.  12,  (B)  to  (e)  Oct.  20,  1914. 

Fire-extinguishing  compositions  of  low  freezing- 
point  are  composed  of:  (a)' carbon  tetrachloride, 
trichloromethane,  and  pentachloroethane:  (b)  a 
non-inflammable  solvent  and  acetophenone  dissolved 
therein,  the  solution  having  a  freezing-point  sub- 
stantially lower  than  that  of  the  solvent;  (c)  a 
stable  fire-extinguishing  solvent,  e.g.,  carbon  tetra- 
chloride, with  oil  of  peppermint  dissolved  therein; 

(d)  a  non-inflammable  solvent,  e.g.,  carbon  tetra- 
chloride with  a  camphor  substitution  product  dis- 
solved therein,  the  composition  having  a  lower  freez- 
ing-point   than    the   fire-extinguishing   component ; 

(e)  a  carbon  and  chlorine  compound,  e.g.,  carbon 
tetrachloride,  with  an  organic  acid,  e.g.,  propionic 
acid,  dissolved  therein. — A.  de  W. 


Composition  having  a  loir  freezing-point.  G.  E. 
Ferguson,  New  York,  Assignor  to  Pvrene  Manu- 
facturing Co.  U.S.  Pat.  1,270,393,  June  25,  191S. 
Date  of  appl.,  Oct.  20,  1914. 

A   solution  comprising   carbon    tetrachloride    and 
anisol  dissolved  therein. — A.  de  W. 


Kneading     and     mixing     of     plastic     substances; 

Jacketed   troughs  for  machines  for  - and  for 

like  purposes.  J.  E.  Pointon,  and  Perkins  Engi- 
neers, Ltd.,  Peterborough.  Eng.  Pat.  117,005, 
Oct.  24,  1917.     (Appl.  No.  15,402  of  1917.) 


Furnaces  for  heating  air.  J.  Garner  and  R.  H. 
Posnett,  Runcorn.  Eng.  Pat.  117, 1G5,  Aug.  S, 
1917.     (Appl.  No.  11,377  of  1917.) 

Furnace.  C.  Zulver,  London.  Assignor  to  L.  E. 
Smith.  South  Shields.  U.S.  Pats.  1.270.079  and 
1,270,680,  June  25,  1018.  Date  of  appl.,  June  25, 
1917. 

See  Eng.  Pats.  100,704  and  100,703  of  1910;  this  J., 
1917,  S57. 


Use  of  solid  fuel  for  large  scale  power  production. 
Eng.  Pat.   117,920.    See  IIa. 


IIa.-FUEL  ;  GAS  ;  MINERAL  OILS  AND  WAXES. 

Air  from   a    mine  fire;   Analyses  of  .       A.   G. 

Blakely  and  H.  H.  Geist.    J.   Ind.  Eng.  Cheni., 
1918,  10,  552—553. 

Fire  broke  out  in  an  anthracite  coal  mine  on 
November  18,  191G,  and  barriers  were  erected  for 
the  purpose  of  cutting  off  all  supply  of  air  and 
smothering  the  fire.  Pipes  were  extended  through 
the  barriers  and  samples  of  the  gases  obtained  at 
intervals  from  the  fire  zone.  The  quantity  of 
oxygen  present  decreased  gradually  from  1800%  on 

I anber  1,  1910,  to  4-S0%  on  July  20,  1917;  during 

this  period  the  carbon  dioxide  increased,  but  not 
regularly,  from  0-99  to  4-47%,  whilst  the  methane 
increased  from  2-40  to  109%.  Carbon  monoxide 
increased  from  000S%  on  December  1  to  a  maxi- 
mum of  001%  on  December  26,  then  decreased  to 
0001%  on  February  22,  after  which  date  none  could 
be  detected  in  the  gases. — W.  P.  S. 


Gas    producers   from    which    slag    is    tapped    off; 

Comparison  of with   those  of  the   water  seal 

type.    H.    Markgraf.     Stahl   u.    Eisen,   191S,    38, 
703—707. 

Two  producers  working  with  liquid  slag  have  given 
complete  satisfaction  for  4  years  and  another, 
capable  of  gasifying  100  tons  per  24  hours,  is  now 
in  course  of  erection.  The  producer  is  charged 
with  dry  coke  of  large  size,  together  with  open- 
hearth  or  other  fusible  slag,  and  blown  with  air 
only.  A  gas  practically  free  from  hydrogen  is  pro- 
duced which,  since  it  yields  little  or  no  moisture 
on  combustion,  is  well  suited  to  the  heating  of 
open-hearth  furnaces.  The  sulphur  in  the  gas 
varies  from  0126  to  0-408%,  compared  with  a 
variation  from  0-49  to  2-0%  in  gas  from  the  Wlirth 
producer.  The  slag  added  with  the  charge  readily 
dissolves  the  residue  from  the  coke  which  is  thus 
prevented  from  interfering  with  the  continuous 
working  of  the  producer.  The  addition  of  excess 
of  a  highly  phosphoric  slag  to  the  coke  charged 
into  the  producer  yields  a  highly  phosphoric 
pig  iron  of  low  melting  point.  The  efficiency 
of  this  producer  is  2-3%  less  than  that  of  the 
Wiirth  producer,  since  the  slag  additions  have  to 
be  melted,  but  compensation  for  this  is  found  in 
the  fact  that  no  heat  is  used  up  in  the  production 
of  water-gas.  The  gas  is  very  free  from  dust. 
Coke  very  high  in  ash,  useless  for  the  blast  furnace, 
can  be  used  in  this  producer,  with  or  without  slag 
additions.  The  life  of  the  producer  is  from 
9  months  to  a  year.  The  gas  produced  contains 
34-3%  CO,  and  small  quantities  of  hydrogen  and 
methane,  the  residue  being  practically  all  nitrogen. 
The  construction  is  similar  to  that  of  an  ordinary 
producer,  there  being  in  addition  slag  holes  below 
the  air  tuyeres.— F.  C.  Th. 


Ammonium  sulphate;  "  Direct  process"  of  making 

in  gasworks.    64th  Annual  Report  on  Alkali 

Works  (Year  1917),  by  the  Chief  Inspector,  32—47. 
Attention-  in  1917  was  mainly  directed  to  the  yield 
of  ammonia  from  retorts  under  varying  seasonal 
conditions,  with  a  close  watch  on  the  loss  of 
ammonia  in  the  spent  liquors  from  the  still.  Loss 
of  ammonia  at  the  bubbler  has  been  observed, 
due  to  the  removal  of  the  tarry  scum  from  the 
surface  of  the  liquor  in  the  effluent  tank.  Investi- 
gations on  the  poor  yield  by  the  "  direct  process  " 
show  that  improvement  must  now  be  attained  in 
the  carbonising  house,  rather  than  in  the  bubbler, 
as  the  process  is  capable  of  effecting  a  recovery 
of  approximately  95%  of  the  ammonia  leaving  the 
retort.  Chemical  processes  for  the  production  of 
ammonia  from  hydrogen  and  nitrogen  are  making 
rapid  progress,  but  the  recovery  of  ammonia  as  a 
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bj  product  is  capable  of  extended  application,  and 
important  changes  In  gasworks  practice  are  Indi- 
cated. The  use  of  steam  in  vertical  retorts  will 
materially  Increase  the  yield  of  ammonia  and  an 

Increased  us,'  <>r  an  eco deal  beat-giving  gas  Is 

to  be  anticipated.— O.  A.  K. 

Oil  shales;  Destructive  distillation  of  .    T.  0. 

hforrell  and  <;.   Bgloff.    Ohem.  and  Met.   Bug., 
1918,  19,  90—96. 

Kxi-KiuMKNiAi.  distillation  of  an  oil  ahale  Czom  the 
Green  River  formation  gave  us  products  per  ton 
of  shale:  oil,  29-3  galls.;  permanent  gases,  1947  cnb. 
ft.;  ammonium  sulphate,  'j.yi  ii>.  Evolution  of 
ammonia  was  tirst  noted  at  366  •'.,  and  Increased 
at  an  unrecorded  temperature  above  WO  0.  The 
distillate  was  collected  In  mo  c.c.  fractions;  the 
sp.  gr.  of  the  oil  portion  In  the  flrsl  fraction  was 
higher  than  In  the  sir, .mi  or  third,  with  subse- 
i|u<'iu  increase  again  in  later  fractions.  The 
ammonia  content  of  ihe  aqueous  distillate  Increased 
to  a  luaxiinuni.  Benzene,  toluene,  and  xylene  were 
present  In  small  amounts  in  the  oil  distillate,  but 
difficulty  in  working  up  the  oil  iuto  a  motor  fuel 
will  be  experienced  owing  to  the  presence  of  sul- 
phur, nitrogen,  unsaturated  hydrocarbons  of  the 
terpene  type,  ami  phenolic  compounds.  The  higher 
boiling  fractions  are  lubricating  oils  of  similar 
properties  to  those  obtained  from  California  and 
Russian  petroleums,  and  are  probably  highly  naph- 
thenlc  in  character.  A  shale  oil  industry  will 
require  high  technical  skill  and  large  capital  and 
competition  with  petroleum  wells  In  the  near  future 
Is  questionable.— O.  A.  K. 

Lubricating    oils;    Dubrisay's    method    of    testing 

[viscosity  of]   .       P.    Nicolardot   and    P.    J. 

Masson.     Ann.  Faisif.,  1918,  11,  77—79. 

The  authors  consider  that  the  results  given  by  the 
Dubrisay  viscometer  tthis  ,T.,  1917,  1123)  are 
materially  affected  by  the  density  and  surface  ten- 
sion of  the  oils  tested,  and  that  at  temperatures 
other  than  atmospheric  the  thermal  conditions  are 
unsatisfactory.  Tests  made  on  different  oils  at 
various  temperatures  show  that  while  a  constant 
relationship  exists  between  the  results  given  by 
the  Ostwald  viscometer  and  the  Rarbey  ixometre. 
the  relationship  between  the  results  given  by  the 
Barbey  and  the  Dubrisay  instruments  varies  with 
different  oils— T.  St. 


Analysis  of  ammonium!  liquors.    See  VII. 

Manufacture  of  amyl  acetate  and  similar  solvents 
front  petroleum  pentane.  Prooks  and  others. 
See  XX. 

Patents. 

Coal-Kashing  apparatus.  L.  Llewellyn,  Assignor  to 
Pittsburgh  Coal  Washer  Co.,  Pittsburgh,  Pa. 
U.S.  Pat.  1,267,065,  May  28,  1918.  Date  of  appl.. 
Jan.  5,  1918. 

A  WASHING  tank  is  provided  with  a  vertical  trans- 
verse screen  terminating  below  the  top,  and  the 
coal  is  received  on  a  perforated  platform  at  one 
side  of  the  screen  and  slightly  Inclined  downwards 
towards  its  upper  end.  A  similar  delivery  platform 
oppositely  inclined  is  provided  on  the  other  side  of 
the  screen.  A  horizontal  reciprocating  shaft  ex- 
tends transversely  through  the  tank  below  the  plat- 
forms and  carries  three  plungers  of  different  sizes, 
one  in  each  compartment  below  the  platforms,  and 
one  moving  centrally  through  the  screen.  A  circu- 
lation of  liquid  through  the  perforated  platforms 
Is    thus    obtained.       The    receiving   platform    ter- 


minates si,,,,-,  ,,,  the  central  screen  and  the  washed 
out  material  Is  discharged  Into  the  tank  through 
the  spa,-,,  between  them.  This  space  may  be  closed 
by  a  gate.— W.  B\  r. 

Alcohol:  Solid  mot  process  of  producing  same. 

A.  Strobl,  Assignor  to  S.  Sternau  and  Co.,  New 

York.  U.S.  Pat.  l,2f,ii,0S0,  Mav  14,  1918.  Date  of 
appl.,   Feb.   II,   1916 

Claim  is  made  to  products  consisting  of  alcohol, 

C  snaps,  and  five  fatty  add,  and  in  particular 

in  products  containing  alcohol,  sodium  stenrate, 
and  stearie  acid.    Km-  example,  alcohol  at  1I0°— 

160    !•'.   (60       71    C.i   may  be  treated  with   2     8 %  Of 

stearic  aeid  and  ihe  latter  subsequently  nearly 
neutralised  by  addition  of  sodium  hydroxide. 

—J.  H.  L. 

Solid  fuel;  Process  of  burning .    O.  1$.  Evans, 

Lansdowne,  Pa.,  Assignor  to  The  United  Gas 
Improvement  Co.,  Philadelphia,  Pa.  U.S.  Pat. 
1.2t!7,(Mti,  .May  lis,  |<)1S.  Dale  of  appl.,  Jan.  3, 
1910. 

Tin:  fuel  is  fed  into  the  top  of  a  vertical  cylindrical 
furnace  which  is  constricted  near  the  bottom.  The 
air  blast  is  regulated  so  that  the  ash  is  fused  above 
the  constriction  and  a  combustible  mixture  of 
clinker  and  carbon  passes  downwards.  Below  the 
constriction  an  annular  space  is  left,  between  the 
wall  of  the  furnace  and  the  mixture  of  clinker  and 
Carbon  moving  downwards,  and  air  for  burning  out 

the  carbon  from  the  clinker  is  Injected  into  this 
space.— W.  v.  F. 


<  "<  '  oven.  V.  I'eiter,  Cleveland,  Ohio.  U.S.  Pat. 
1,267,332,  May  21,  1918.  Date  of  appl.,  Sept.  11, 
1916. 

Tiik  combustion  flues  of  a  coke  oven  are  arranged 
In  groups  of  four,  and  in  series  in  each  group. 
Air  for  combustion  is  preheated  by  passing  through 
a  regenerator,  and  delivered  to  the  top  of  the  first 
line  of  each  group.  Combustible  gas  is  supplied  to 
the  top  of  the' first  and  third  lines,  bailies  are 
arranged  in  the  second  and  third  lines,  and  the  hot 
gases  from  the  fourth  flue  are  led  to  the  re- 
generator.— W.  P.  P. 


Power  production;  Use  of  solid  fuel  for  large  stale 

.    Merz  and   McLellan,   and   A.   C.    Michie, 

Newcastle-on-Tyne,  and  B.  G.  Weeks,  Monk- 
seaton.  Eng.  Pat.  117,290,  July  6,  1917.  (Appl. 
No.  9817  of  1917.) 

Cm.  is  fed  continuously  into  a  retort,  A,  and  the 
Coke  residue  continuously  discharged  on  to  the  grate, 
B1,  of  a  boiler,  B.  High-pressure  steam  from  the 
boiler  passes  through  a  high-pressure  superheater. 


P.2,  to  a  turbine,  C,  from  which  partially  expanded 
"  bleed  "  steam  is  taken  at  the  point,  C1,  and  fed 
through  a  low-pressure  superheater,  D,  combined 
with  the  superheater,  I!2,  in  the  boiler  furnace,  to 
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the  retort,  A,  for  the  low  temperature  distillation 
of  the  coal.  The  exhaust  steam  from  the  turbine 
passes  to  a  condenser,  F,  and  the  condensed  water 
is  pumped  from  the  well,  Fl,  through  the  retort 
gas  condenser,  G,  to  cool  the  latter,  and  then 
through  the  usual  feed-water  heaters  back  to  the 
boiler,  B.  The  retort  gases  pass  by  the  pipe,  J, 
through  the  water-cooled  condenser,  G,  and  pipe, 
Kl,  to  a  cooler,  K,  and  then  to  a  stripping  plant, 
L,  to  recover  light  oils  and  other  by-products.  The 
gas  may  then  be  used  for  any  power  purposes,  e.g., 
for  heating  the  boiler,  B,  as  shown,  or  in  other 
steam  generators  or  internal  combustion  engines.  ■ 

— W.  F.  F. 

Gas  producers;  Vaporising  apparatus  of  .    Le 

Gaz  Pauvre  Economique,  Nantes,  France.     Ene. 

Pat.  112,282,  Dec.  28,  1917.     (Appl.  No.  19,166  of 

1917.1     Under  Int.   Conv.,  July  19,  1915. 

The  base,  5,  of  the  producer  is  surrounded  by  an 

annular  water  vessel,  3,  formed  by  two  members, 

1,  2,  the  member,  1,  having  a  conical  seating  on  the 


member,  2.  The  water  is  evaporated  at  a  rate 
corresponding  to  the  temperature  of  the  fire,  and 
the  steam  is  superheated  and  the  fire  temperature 
lowered  by  passing  the  steam  through  the  annular 
space,  4,  to  the  producer. — W.  F.  F. 


Coal    gas;   Manufacture   and    treatment    of    . 

G.  Helps,  Nuneaton.    Eng.  Pat.   117,308.     (Appl. 
Nos.  10,224,  July  14,  and  12,043,  Aug.  22,  1917.) 

Ai.t,  the  gas  retorts  in  a  bed  are  charged  simul- 
taneously, and  maintained  at  a  pressure  above  the 
external  pressure  in  the  furnace  to  prevent  admis- 
sion of  inert  gases.  The  gases  from  several* retort 
beds  are  led  to  a  common  receiver  at  a  tempera- 
ture sufficiently  low  to  prevent  interaction  between 
them.  The  discharge  main  from  the  receiver  is 
provided  with  one  or  more  nozzles  facing  upstream, 
through  which  air,  producer-gas,  or  water-gas  is 
injected  to  dilute  the  coal  gas  to  any  desired 
calorific  value. — W.  F.  F. 


Gas  generators  or  the  like;  Apparatus  for  feeding 

fuel  to .    G.  H.  Bentley  and  E.  G.  Appleby, 

London.      Eng.     Pat.     117,348,     Sept.     20,     1917. 
(Appl.  No.  13,553  of  1917.) 

A  rotary  feeding  drum  above  the  generator  is 
operated  by  a  reciprocating  rod  through  a  pawl 
and  ratchet  wheel,  and  the  fuel  falls' on  to  an 
adjustable  distributing  cone  in  the  mouth  of  the 
retort.  By  means  of  an  additional  ratchet  wheel 
and  reverse  pawl,  and  cams,  the  direction  of  rota- 
tion of  the  feeding  drum  is  reversed  at  intervals  in 
order  to  maintain  a  level  surface  of  the  fuel  in  the 
generator.  To  facilitate  access  to  the  distributing 
cone  this  is  suspended  from  a  balanced  lever 
pivoted  on  a  detachable  frame  secured  to  a  frame 
supporting  the  feeding  drum.— W.  F.  F. 


Gas-producer.  J.  W.  Hornsey,  Summit,  N.J., 
Assignor  to  General  Reduction  Gas  and  By- 
products Co.  U.S.  Pat.  1,207,410,  May  28,  1918. 
Date  of  appl-,  July  3,  1914.  Renewed  Aug.  17, 
1917. 

For  the  continuous  manufacture  of  producer  gas, 
a  horizontal  rotating  cylinder  with  a  refractory 
lining  is  provided  internally  with  sets  of  lifting 
blades  or  pockets,  each  set  being  out  of  aliuement 
with  adjacent  sets.  The  material  is  admitted 
at  one  end  of  the  cylinder  and  its  longitudinal 
movement  is  obstructed  by  circumferential  rings 
at  intervals.  A  gas  outiet  is  provided  at  the 
charging  end  of  the  cylinder,  for  gas  and  gaseous 
by-products,  and  an  outlet  at  the  other  end  for  gas 
free  from  tar.  Means  are  provided  for  directing 
the  flow  of  gas  towards  either  outlet  as  desired. 

— W.  F.  F. 


Gas;  Manufacture  of .     J.  M.  Rusby  and  O.  B. 

Evans,  Assignors  to  The  United  Gas  Improve- 
ment Co.,  Philadelphia,  Pa.  U.S.  Pat.  1,268,628, 
June  4,  1918.     Date  of  appl.,  Oct.  11,  1913. 

The  charge  of  coal  or  the  like  in  a  vertical  retort 
is  divided  horizontally  by  layers  of  porous  refrac- 
tory material,  and  the  gas  is  delivered  through  a 
central  perforated  vertical  pipe.  The  gas  is  dis- 
tilled at  a  pressure  sufficient  to  force  it  through  the 
refractory  layers  and  also  through  the  coal  layers 
from  the  hot  circumference  to  the  cooler  centre. 

— W.  F.  F. 

Xatural-gas  substitute  [water-gas];  Process  of  and 

apparatus    for     making     .      C.    S.    Palmer, 

Pittsburgh,  Pa.  U.S.  Pat.  1,268,763,  June  4,  1918. 
Date  of  appl.,  Oct.  5,  1917. 

Fuel  is  charged  into  a  retort  formed  of  a  metal  in 
the  same  periodic  group  as  iron  but  having  a 
greater  atomic  weight  and  not  readily  oxidised, 
the  thickness  of  the  walls  being  not  greater  than 
1-5  in.  The  retort  is  relatively  narrow  and  is 
strongly  heated  externally  without  an  internal  air 
blast.     Steam  is  injected  to  produce  water-gas. 

— W.  F.  F. 


Desiilphurisation  of  gases  and  other  fluids  contain- 
ing sulphuretted  hydrogen.  H.  W.  Hemingway, 
London.  Eng.  Pat.  117,3S7,  Nov.  21,  1917.  (Appl. 
No.  17,165  of  1917.) 
In  the  process  for  desulphurising  coal  and  other 
gases,  or  ammoniacal  sulphide  liquors,  with  ferrous 
carbonate,  which  is  described  in  Eng.  Pat.  12,093  of 
1901  (this  J.,  1902,  906),  the  ferrous  carbonate  Is 
recovered  for  use.  Coal  gas  is  passed  through 
scrubbers  and  the  ammoniacal  liquor  then  treated 
with  ferrous  carbonate.  The  liquor  is  run  off  to 
a  still  or  returned  to  the  scrubbers,  and  the  preci- 
pitated ferrous  sulphide  is  converted  into  sulphate 
by  any  known  method.  The  ammoniacal  liquor 
is  added  to  the  ferrous  sulphate  and  the  precipitate 
converted  into  ferrous  carbonate  by  absorption  of 
carbon  dioxide.  The  ammoniacal  liquor  is  trans- 
ferred to  a  still  and  the  cvcle  may  then  be  repeated. 

— W.   F.   F. 


Gas-icasher.    H.    A.    Dreffein.    Chicago,    HI.    U.S. 

Pat.  1,268,100,  June  4,  1918.     Date  of  appl..  May  3, 

1913. 
Two  concentric  pipes,  tapering  slightly  towards 
the  bottom,  are  mounted  one  within  the  other  on  a 
vertical  axis.  The  two  surfaces  bounding  the 
annular  space  are  constructed  with  complementary 
helical  corrugations  and  the  distance  between  them 
may  be  varied  by  moving  the  inner  pipe  vertically 
by   a    screwed    vertical    rod.      The   outer    pipe    is 
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mounted  In  a  casing,  and  gas  admitted  to  the 
upper  part  of  the  casing  mast  pass  downwards 
through  the  tortuous  passage  between  the  pi[>es. 
Means  are  provided  to  supply  jets  of  water  or 
steam  to  the  corrugated  surfaces.— W.   IP.   F. 


Gas     process.      F.    P.    Peterson,    Tulsa,     uu  la., 
Assignor     to    Consolidated     Liquid     GJaa    Co., 
Chicago,  111.    U.S.  Pat.   1,286,621,   .May  21,  1918. 
Date  of  appl.,   Jan.   5,    I'M  I.     Renewed  Jan.    26, 
1918. 
Gum  natural  gas  is  compressed   and   then  passed 
through  a  cooler.    The  condensed  liquid  is  passed 
back  through  the  cooler  and  the  most  volatile  con- 
stituents  removed   by    allowing   them   to    vaporise 
and  expand  at  a  lower  pressure,  whereby  the  gas 
and    liquid  are  cooled.    The  process  may  be  used 
to   separate    several    Uqueflable   constltutents    by 
liquefying    them    In    the    Inverse    order    of    their 
volatility  and  treating  each  condensed  fraction  as 
above.    The  volatile  portions  removed  are  returned 
to  the  unliquelied  gas  for  further  treatment. 

— W.  F.  F. 

Hydrocarbons;   Treatment   of  liquid  for  the 

transformation  thereof.  0.  E.  and  N.  C.  Cassal, 
and  B.  H.  Gerrans,  London.  Eng.  Pat.  117,0S7, 
June  29,  1910.  (Appl.  No.  917S  of  1916.) 
A  liquid  hydrocarbon,  such  as  petroleum  oil,  Is 
passed  through  a  horizontal  tube  tilled  with  frag- 
ments of  graphite  or  alumina  and  heated  to  700°  0. 
The  resulting  product  contains  benzene  and  toluene. 

— W.  F.  F. 

Crude  oil;  Process  of  and  apparatus  for  preparing 

for   distillation.    J.  O.   Jensen,   New   York. 

U.S.  Pat  1,268,721,  June  4,  1918.    Date  of  appl., 
Feb.  24,  1917. 

A  i  aranm  of  crude  oil  is  heated  to  above  400°  F. 
(above  200°  C.)  and  the  water  and  low-boiling 
fractions  are  removed.  The  oil  then  passes  into  a 
tank  in  which  it  is  cooled,  by  means  of  cold  oil 
circulating  through  a  number  of  ducts  within  the 
tank,  to  a  temperature  above  the  boiling  point  of 
water  but  below  the  flashing  point  of  the  oil. 
From  the  tank  the  oil  is  conveyed  into  the  still. 

— L.  A.  C. 

Coke,    coal,    and    other    material;    Machines    for 

cutting,  crushing,  or  breaking  .    A.  G.  Sims, 

Reading.       Eng.    Pat.    117,5S5,     Mar.    11,    191S. 
(Appl.  No.  4200  of  1918.) 

Oas  generators  or  the  like;  Automatic  removal  of 

ashes    from  .      G.    H.   Bentley    and    E.    G. 

Appleby,    London.     Eng.    Pat.   117,534,    Sept.    20, 
1917.     (Appl.  No.  1 3.5.14  of  1917.) 


Gasifying  liquid  hydrocarbons;  Apparatus  for . 

A.    W.    Southey,    London.      Eng.    Pat.    IK!. 070. 
Aug.  23,  1917.     (Appl.  No.  12,108  of  1917.) 


Fuel   blocks  or   briquettes;   Manufacture   of  . 

E.  R.  Sutcliffe,  Leigh,  Assignor  to  Pure  Coal 
Briquettes,  Ltd.,  Cardiff.  U.S.  Pat.  1.2G7.7U, 
May  28,  1918.     Date  of  appl.,  Mar.  27,  1015. 

See  Eng.  Pat.  20,079  of  1014;  this  J.,  191C,  297. 

Oas-tcashbox.  C.  S.  Chrisman,  West  Chester,  Pa., 
Assignor  to  The  United  Gas  Improvement  Co., 
Philadelphia,  Pa.  U.S.  Pat.  1,207,513,  May  28, 
1918.     Date  of  appl.,  Jan.  8,  1910. 

See  Eng.  Pat.  114.397  of  1917;  this  J.,  1918,  2G2  a. 


Petroleum  or  other  hydrocarbon  distillates  or 
mixtures  of  volatile  liquids;  Method  ami  appara- 
tus for  continuous  fractionation  and  continuous 

dephleamation  of  .    j.   Hamilton,   Glasgow. 

From  n.  L.  Allan.  Rangoon,  Burmah.  Bug.  Pat. 
117,277,  Apr.  10,  1017.  (Appl.  No,  BOW  of  1017.) 
Sn  Fr.  Pat.  481,184  of  1916;  this  J.,  ion.  127. 
(Reference  is  directed,  in  pursuance  of  Sect.  7, 
Sub-sect.  4,  of  the  Patents  and  Designs  Act,  1007, 
to  En'--.  Cats.  L269  and  16,713  of  1014;  this  J.,  1914, 
345:  1916,  1045.) 

Apparatus  for  separating  dust  from  ores,  coal,  mid 
tin-  like.     En-.  I'at.  113.7S0.     See  1. 

Manufacture  of  glycols    [from   oil-gas],     U.S.   I'at. 
1,270,759.    See  XX. 

Method   of   determining    the   viscosity   of   fluids. 

Eng.  Pat.  117,234.     See  XXIII. 


IIb.-DESTRUCTIVE  DISTILLATION ;  HEATING  j 
LIGHTING. 

Destructive  distillation  of  oil  shales.    MorreU  and 
Egloff.    See  IIa. 

Determination    of    acetone    [in    methyl    alcohol]. 
Field.    See  XX. 

Patents. 
Distillation    of    WOOd    or    other    similar    material. 

Apparatus  for  the  distillation  of  wood  or  other 
material.  W.  J.  Mellersh-Jacksou,  London. 
From  Seaman  Waste  Wood  Chemical  Co.,  New 
York.  Eng.  Pats.  110,939  and  110.010,  June  30, 
1017.     (Appl.  Nob.  0486  and  94S7  of  1917.) 

See  U.S.  Pats.  1,236,884  and  1,230,885  of  1917;  this 

J.,  1917,  1041. 

[Electric   lamps,   etc.;]   Leading-in   conductor   [for 

].     W.   L.   Van  Keuren,  North  Bergen,  N.I., 

Assignor  to  General  Electric  Co.  U.S.  Pat. 
1,208,047,  June  4,  191S.  Date  of  appl..  Dec.  20, 
1913.    Renewed  Feb.  7.  1918. 

See  Eng.  Pat.  4235  of  1914;  this  J.,  1915.  3!7. 

Still  or  retort.     U.S.  Pat.  1,208,742.    See  I. 


III.-TAR   AND   TAR  PRODUCTS. 

Viscous   tar,  etc.;    Determining  specific  gravity  of 

at   different   temperatures.      A.   R.    Myhill. 

Gas  J.,  1918,  143,  254. 
A  thix  glass  tube  about  2  ft.  in  length  and  i  in.— 
i  in.  internal  diameter,  sealed  at  one  end,  is 
weighed  with  a  thermometer  inside  and  after 
removing  the  thermometer,  placed  in  a  verti- 
cal position  in  a  glass  water-jacket  of  about  2  in. 
diameter  and  2  ft.  in  height,  containing  water  at 
or  near  the  boiling  point.  A  small  portion  of  the 
tar,  previously  heated  to  about  100°  C  by  immers- 
ing the  vessel  containing  it  in  boiling  water,  is 
then  poured  into  the  tube,  any  adhering  to  the 
sides  being  removed.  The  level  of  the  tar  is 
marked  with  a  file  and  its  temperature  taken.  The 
tube  is  again  weighed  with  the  thermometer 
inside,  and  the  weight  of  the  tar  determined.  The 
volume  of  the  tar  is  then  obtained  by  cleaning  out 
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the  tube  and  running  in  water  from  a  burette,  the 
water  as  it  is  run  in  being  warmed  up  to  the  tem- 
perature of  the  tar  at  the  time  of  making  the  file 
mark,  by  again  immersing  the  tube  in  the  water- 
jacket.  By  repeating  the  readings  at  two  or  three 
different  temperatures,  say  20°  to  30°  apart,  a  curve 
can  be  constructed  for  converting  the  volume  of 
the  tar  at  any  temperature  to  that  at  a  standard 
temperature. — L.  A.  C. 


Analysis  of  ammoniacal  liquors.     Sec  VII. 


Patents. 

High   boiling  phenols;  Method   of    producing  . 

Sir    R.    A.    Cooper,    Berkhamsted,    and    K.    B. 

Edwards,  Glasgow.     Eng.  Pat.  116,905,  Mar.   27. 

1917.  (Appl.  No.  4430  of  1917.) 
Oils  obtained  from  shales,  brown  coal,  or  lignite 
are  treated  with  caustic  soda  solution  to  obtain 
"  soda  tar."  The  "  soda  tar  "  is  diluted  with 
water  to  separate  neutral  non-phenolic  hydro- 
carbons and  then  decomposed  to  recover  the 
phenols. — W.   H.   C. 


Apparatus  for  solidifying  or  concentrating  liquid 
or  semi-solid  materials  on  a  revolting  cylinder. 
Eng.  Pat.  117,500.     See  I. 

Treatment  of  liquid  hydrocarbons  for  the  transfor- 
mation thereof.    Eng.  Pat.  117.0S7.    See  IIa. 


IV.-COLOUR1NG   MATTERS   AND   DYES. 

Patents. 

Dyestuffs;   Manufacture  of   and  processes  of 

dyeing  therewith.  N.  Malcolmson  and  P.  W.  V. 
Fitzgerald,  London.  Eng.  Pat.  117,095,  Apr.  4, 
1917.     (Appl.  No.  4856  of  1917.) 

Woollen  yarn  or  fabric  is  dyed  brown  to  black  by 
the  use  of  a  soluble  or  insoluble  lead  compound, 
such  as  litharge,  in  conjunction  with  a  mordant 
composed  of  sodium  or  calcium  hydroxide,  or  mixed 
with  sodium  carbonate  and  calcium  oxide.  When 
calcium  hydroxide  is  used,  a  small  quantity  of  am- 
monium chloride  is  added  to  prevent  the  formation 
of  insoluble  calcium  carbonate,  and  sodium 
chloride  may  be  added  to  retard  the  formation  of 
the  colour.  A  soluble  lead  salt  may  be  combined 
with  nitrate,  sulphate,  or  other  salt  of  copper  or 
iron,  by  first  rendering  the  copper  or  iron  salt 
anhydrous,  and  then  replacing  the  water  of  cry- 
stallisation by  a  saturated  solution  of  the  lead  salt. 
this  being  used  in  conjunction  with  a  mechanical 
mixture  of  sodium  carbonate  and  calcium  oxide. 
The  mixture  containing  copper  produces  a  khaki 
and  that  containing  iron  a  brown  shade  on  wool. 
Sulphur  may  be  added  to  the  foregoing  mixtures, 
either  mechanically  or  by  dissolving  the  sulphur 
in  heated- paraffin,  and  adding  the  lead,  copper,  or 
iron  salt  to  the  dissolved  sulphur,  the  dyestuff 
being  then  suitable  for  dyeing  cotton  yarn  or  fabric 
a  deep  greyish  black.— B.  N. 


Anthracene  [eat]  dyes  and  process  of  muling  them. 
H.  Wolff  and  F.  Kaeer,  Mannheim,  Assignors  to 
Badische  Anilin  und  Soda  Pabrik,  Ludwigshafen, 
Germany.  U.S.  Pat.  1,266,896,  May  21,  1918. 
Date  of  appl.,  Dec.  i,  1913. 

See  Eng.  Pat.  10,291  of  1913;  this  J.,  1914,  544. 


Sulphur  due.    O.  Silberrad,  Buckhurst  Hill.    U.S. 

Pat.    1,208,803,    June    4,    1918.      Date    of    appl., 

Mar.   1,  1918. 
See  Eng.  Pat.  111,738  of  1916;  this  J.,  1918,  52  a. 


V.-FIBRES  ;  TEXTILES  ;  CELLULOSE  j  PAPER. 

Lignin;    Researches    on    .     /.     Lignosul phonic 

acids.  M.  Honig  and  J.  Spitzer.  Monatsh. 
Chem.,  191S,  39,  1—14. 
By  the  careful  evaporation  of  sulphite-cellulose 
waste  liquor  it  is  possible  to  obtain  a  solution  of 
'•  lignosulphonic  acid  "  which  by  conversion  into 
the  calcium  or  barium  salt  and  subsequent  frac- 
tional precipitation  from  the  aqueous  solution  by 
alcohol,  can  be  separated  into  several  fractions  of 
different  composition.  The  barium  salt  obtained 
in  this  way  can  be  separated  into  fractions  of  the 
composition  CHaHS0O,8S,Ba,  containing  four  meth- 
oxyl  groups,  CanH140IRS2Ba,  containing  one  meth- 
oxyl  group,  and  CTIH,uO  S.Ba,  containing  three 
methoxyl  groups,  the  last  formula  referring  to  the 
portion  which  remains  unprecipitated.  The  salts 
thus  obtained  are  amorphous  brown  solids  whilst 
the  corresponding  free  acids  are  soluble  in  water, 
ethyl  alcohol,  or  acetic  acid  and  liberate  carbon 
dioxide  from  carbonates. — D.  F.  T. 

Patents. 

Paper;  Apparatus  for  colouring  .     J.  Galloway 

and  A.  Stratton,  Portobello,  Scotland.  Eng.  Pat. 
117.428,  Apr.  8,  1918.  (Appl.  No.  595S  of  1918.) 
An  overhead  tank  containing  dye  liquor  is  pro- 
vided with  a  pipe  delivering  the  dye  through  a 
horizontal,  perforated,  spray  pipe,  arranged 
parallel  to  a  calender  roll,  on  to  the  outer  surface 
of  the  paper  on  the  roll.  A  "  doctor  "  or  distribut- 
ing box,  having  a  felt  strip  engaging  the  paper, 
collects  the  surplus  dye,  and  the  latter  is  passed 
to  a  receiver  from  which  it  is  pumped  to  the  over- 
head tank. — B.  N. 


Porous   fabrics   [paper-board];  Saturation    of  

[with  asphalt].  E.  J.  Cady,  Chicago,  111.  U.S. 
Pat.  1,2(58,430,  June  4,  191S.  Date  of  appl., 
Apr.  2,  1917. 
One  surface  of  a  travelling  length  of  paper-board 
is  subjected  to  the  weight  of  a  body  of  asphalt 
solution,  while  the  opposite  surface  is  maintained 
under  reduced  air  pressure  and  out  of  contact  with 
the  solution.— W.  E.  F.  P. 


Cellulose   film;    Composite   ■ .    J.    E.    Branden- 

berger,  Thaon-les-Vosges,  Assignor  to  Soc.  La 
Cellophane,  Paris.  U.S.  Pat.  1,266,766,  May  21, 
1918.    Date  of  appl.,  May  26,  1914. 

See  Fr.  Pat.  458,038  of  1913;  this  J.,  1913,  1003. 
The  outer  films  may  be  of  nitrocellulose,  and  small 
particles  of  solid  material  may  be  incorporated 
with  the  plastic  material  in  the  intermediate  layer. 

Paper  machines;   Fourdrinicr  .     A.   J.  Davies, 

Kenogami,  Quebec.  Eng.  Pat.  107,579,  May  25, 
1917.     (Appl.  No.  7569  of  1917.) 

See  U.S.  Pat.  1,231,717  of  1917;  this  J.,  1917,  960. 

Paper;  Coated   .       H.   R.    Rafsky,   Lawrence, 

Mass.,  U.S.A.  Eng.  Pat.  117,414.  Feb.  23,  1918. 
(Appl.  No.  3235  of  191S.) 

See  U.S.  Pat.  1,260,44S  of  191S;  this  J.,  1918,  297  a. 
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Paper;  Apparatus  for  making  .    (i.   Schenck, 

Jnn.,  Assignor    to  Great     Northern  Paper    <'..., 
Mllllnocket,    Me.    O.S.    Pat.    1,267,701,    May   28, 
1918,    Date  of  appl.,  Mar.  18,  1815. 
Bug.  Pat.  8888  of  1916;  this  J.,  1816,  1007. 

Pulp;  Apparatus  for  washing  or  similarly  treating 

.    s.  Milne,  Edinburgh.    U.S.   Pat.  1,267,683, 

May  28,  1918.     Date  of  appl.,   Dec.  26,   1810. 

Pat.  107,410  of  1816;  this  J.,  1817,  869. 

producing  I. :.  \-methylhydromvisopropyl- 
bensa  o/].     U.S.    Pat.    1,266,800.    See 

XX. 


VI.-BLEACHING  ;   DYEING  ;   PRINTING  ; 
FINISHING. 

Patents. 

Dyeing  t^xtilc  fabric.-:  and  apparatus  therefor.  T. 
Glalster  and  J.  K.  Hoyle,  Bolton,  Lanes.  Eng. 
Pat.  117,039,  Jan.  10,  1918.     (Appl.  No.  5tni  of  191S.) 

Thi  dyeing  machine  is  provided  with  a  pair  of 
driven  pressure  bowls  or  rollers,  the  lower  one 
forming  one  side  of  the  dye-box  through  which  the 
fabric  is  led  after  being  saturated  by  submersion 
in  the  dye  liquor.  The  latter  is  sprayed  through 
a  perforated  pipe  in  the  first  Instance  upon  the 
surface  of  the  bottom  bowl,  ami  then  transferred 
in  a  film  to  the  fabrie  as  it  passes  through  the 
pressors  nip  of  the  pair  of  driven  bowls,  thus 
•  usuring  thorough  Impregnation  and  even  dyeing. 

—V..  S. 

Cleansing  of  linen,  woollen,  cotton,  and  otiur 
goods.  F.  L.  Bartelt,  Bristol.  IS.  Pat.  1,267,737, 
May  28,  1918.     Date  of  appl.,  Dee.  10,  l'.H  1. 

Emg.  Pat.   28,500  of  1913;  this  J.,  1916,   134. 
A  soluble  sine  salt  is  Incorporated  with  the  mixture 

of  sodium  carbonate  and  glycerin. 

Cotton  material  with  white-effect  threads  and  pro- 
cess of  making  it.  II.  Walther,  Eeverkusen, 
Germany,  Assignor  to  Synthetic  Patents  Co.,  New 
York.  U.S.  Pat.  1,270,348,  June  25,  1918.  Date 
of  appl.,  Nov.  5,  1911. 

See  Eng.  Tat.  2396  of  1915;  this  J.,  1915,  1205. 

Manufacture  of  iyestuffs  and  processes  of  dyeing 
therewith,    Eng.  Pat.  117,086.    See  IV. 

Apparatus  for  colouring  paper.     Eng.  Pat.  117. 128. 
V. 


VII.-ACIDS  ;    ALKALIS  ;   SALTS  j  NON 
METALLIC   ELEMENTS. 

Thiosulphuric,  sulphurous,  trithionic,  and  sulphuric 

acids;  Estimation  of  mixtures  of .     O.  B 

and  B.  Wavre.  Helvetica  Chiui.  Acta,  1818,  i. 
174—180. 
The  solution  containing  the  acids  is  warmed  with 
bromine  water,  whereby  the  acids  are  converted 
entirely  Into  sulphuric  acid,  which  is  estimated  as 
barium  sulphate.  The  sum  of  the  sulphite  and 
thloeulphate  is  determined  by  titration  with  stan- 
dard iodine  solution.  If  no  trithionatc  is  present 
the  sulphite  may  then  b  !  estimated  by  titration  with 
standard    sodium    disulphide,     When     the    change 


Na.S.l+Na,8G',=Na,S+Na,S,0,  takes  place.  This 
estimation  Is  carried  out. 'in  the  presence  of 
ammonium  chloride  at  the  boiling  point,  the  end 

Of  the  reaction  being  indicated  by  the  persistence 
of  the  yellow  colour  of  the  standard  solution.  If 
trlthlonate    is    present    alone,    the    reaction    is 

Na.S  -(-Na  ,S  ( I .  ^2.\'a  ,S.,0, ;  the  estimation  is  carried 
OUt  by  adding  sodium  sulphide  to  I  lie  solution  and 

boiling  for  a   few  minutes,  an  excess  of  sodium 

acetate    and    some   acetic    acid    is    then    added    and 

the  solution  again  boiled  to  decompose  the  excess 

sulphide:  after  cooling,  the  Ihiosulphalo  produced 
is  titrated  With  standard  iodine.  Should  both  sul- 
phite and  trlthlonate  be  present,  the  sodium  disul- 
phlde  titration  is  carried  out  as  described  above, 
the  end  point  being  Indicated  both  by  the  yellow 
colour  and  the  formation  Of  a  turbidity  due  to 
sulphur,  and  then  the  Irilhionate  titration  pro- 
ceeded with  as  above  described.  The  method  gives 
good  results.    .1.  i'.  s. 

Hydrocyanic  arid;  Decomposition  of  solutions  of 
.    W.  Eewcock.    Pharm.  J.,  1918,  101,  50—51. 

Addition  of  sodium  carbonate  to  a  30%  solution 
of  sodium  cyanide  causes,  in  time,  the  forma- 
tion Of  a  brown  deposit,  whereas  caustic  soda  has 
not  the  same  action.  Tile  brown  decomposition 
product    appears    to    be    formed    by    the    action 

of  the  alkali  on  free  hydrocyanic  acid  pro- 
duced by  the  hydrolysis  of  the  cyanide,  whilst  the 
presence  of  caustic  soda  suppresses  the  hydrolysis. 
The  decomposition  Of  dilute  solutions  of  hydro- 
cyanic acid  on  storage  may  be  attributed  to 
the  action  of  small  quantities  of  basic  sub- 
stances principally  derived  from  the  glass 
vessels,  possibly  also  from  I  lie  use  of  hard 
water  in  the  preparation  of  the  solutions.  Addition 
of   bases   or   salts    With    alkaline    reaction    greatly 

accelerated  the  decomposition  of  hydrocyanic  acid 

solutions.       Substances    such    as    alcohol,    glycerin. 

and      mannitol     did      not      prevent      the     rapid 

decomposition  of  the  hydrocyanic  acid,  but  sul- 
phuric acid,  tartaric  acid,  and  even  carbon  dioxide 
had  a  protective  action  depending  on  the  concentra- 
tion. An  8%  solution  of  hydrocyanic  acid  in  dis- 
tilled water  showed  a  yellow  coloration  in  2  days 
but  in  presence  of  1%  of  sulphuric  acid,  calculated 
on  the  weight  of  hydrocyanic  acid,  the  solution 
remained  colourless  for  23  days.  It  is  calculated 
that  the  addition  of  10%  of  sulphuric  acid  on  the 
weight  of  hydrocyanic  acid  would  preserve  the 
solution  indefinitely.  'See  also  .1.  Cnern.  Soc,  1918, 
i..  382.)-  J.  P.  B. 

Acetic  arid:  DeteniiinaMofl  of  by  distillation 

with  phosphoric  arid.     W.  1\  Munn.    J.  Ind.  Eng. 

Chem.,  1918,  10,  550—552. 

Five  grins,   of  the   sample    is    placed   in   a    round- 

bottomed  flask  attached  to  a  condenser  by  means 

,,i   a   three-bulb  si  ill  head  which   is   made    In  one 

piece   will!    the  condenser    tube.     The    receiver  con- 
jlstS  of  a  conical  sue!  ion  llask   containing  a   known 

excess  of  standardised  barium  hydroxide  solution. 
Dilute  phosphoric  acid  solution  (40  e.c.  of  85% 
noric  acid  solution  and  20  C.C.  Of  water)  is 
a, |, led  CO  the  sample  in  the  distillation  flask,  a 
gentle  current  of  air  is  drawn  through  the  appa- 
ratus, the  Inlet  tube  for  Ihe  air  being  provided 
with  a  SOda-llme  lube,  and  the  contents  of  the 
llask  are  boiled.  Dilute  phosphoric  acid  is  then 
admitted  to  the  llask  through  a  tapped  funnel  af. 
i  he  same  rale  at  which  the  liquid  distils.  At  the 
end  of  the  distillation,  which  usually  requires 
about  90  mine.,  the  contents  of  the  receiver  are 
titrated  with  N/10  hydrochloric  acid,  using 
phenolphthaleln  as  indicator.  N/1  hydrochloric 
a.id  is  then  added  to  dissolve  any  barium  car- 
i      e  present,  and  the  excess  of  acid  is  titrated 
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with  N/1  sodium  hydroxide  solution  usiug  methyl 
orange  as  an  external  indicator.  The  latter  titra- 
tion gives  the  correction  to  be  applied  for  carbonate. 

— W.  P.   S. 

Nitric    oxide    and    oxygen;    Velocity    of    reaction 

between  .     M.    Bodenstein.     Deuts.    Bunsen- 

Ges.,  Apr.,  1918.    Z.  Elektrochem.,  1918,  24,  1S3— 
201. 

Over  the  temperature  range  0°— 90°  C.  the  reaction 
between  nitric  oxide  and  oxygen  proceeds  according 
to  the  equation:  dxIdt^kCo^.d-so,  that  is  the 
reaction  is  of  the  third  order.  The  velocity  falls 
with  increase  in  temperature  and  is  not  affected  by 
the  presence  of  nitrogen  peroxide  or  water  vapour. 
Sulphur  dioxide  is  also  without  influence  on  the 
reaction,  and  hence,  conversely,  the  oxidation  of 
sulphur  dioxide  cannot  be  catalysed  by  oxides  of 
nitrogen,  and  in  the  sulphuric  acid  chamber  nitro- 
gen peroxide  acts  not  in  the  gas  phase  but  only 
after  condensation  to  HSNO,..  The  controversy  be- 
tween Lunge  and  Raschig  (this  J.,  1904,  934,  1213; 
1905,  131,  923;  1906,  533;  1907,  965)  is  considered  and 
Lunge's  view  of  the  mechanism  of  the  oxidation  of 
nitric  oxide  is  confirmed.  Raschig's  experimental 
methods  are  shown  to  be  faulty  for  mixtures  in 
which  less  than  50%  of  the  nitric  oxide  has  been 
converted  into  nitrogen  peroxide.  In  the  case  of 
such  mixtures  the  nitrogen  peroxide  and  an  equiva- 
lent quantity  of  nitric  oxide  would  dissolve  as  N„0, 
in  the  absorption  medium,  the  equilibrium  NO+NO, 
1N,0,  being  attained  practically  instantaneously, 
and  any  remaining  nitric  oxide  would  be  evolved. 
Hence  in  such  circumstances  the  fact  that  the  N :  O 
ratio  in  the  products  absorbed  is  1 :  1,  as  found  by 
Raschig,  affords  no  support  for  his  view  that  nitric 
oxide  is  oxidised  rapidly  to  N„Oa,  and  the  latter  then 
slowly  oxidised  to  NO..  (See  also  J.  Chem.  Soc., 
Sept.,  1918.)— J.  F.  S. 

Nitric   oxide;    Velocity   of    oxidation   of  .     E. 

Briner  and   E.   Fridori.     Helvetica  Chim.    Acta, 
1918,  1,  181— 1S5. 

The  velocity  of  oxidation  of  nitric  oxide  in  mix- 
tures of  air  and  nitric  oxide  such  as  are  obtained 
in  the  manufacture  of  nitric  acid  from  the  atmo- 
sphere, takes  place  with  a  measurable  velocity  and 
conforms  to  the  equation  for  a  reaction  of  the 
third  order.  Lowering  of  the  temperature  by  10° 
over  the  interval  0° — 60°  C.  increases  the  velocity 
by  10— 20%.— J.  F.  S. 

Gas;  Ionisation  of  during  chemical  reaction. 

[Interaction  of  nitric  oxide  with  oxygen  and  with 
chlorine.]  A.  Pinkus.  Helvetica  Chim.  Acta,  1918, 
1,  141—145. 
There  Is  no  ionisation  of  the  reacting  gases  when 
oxygen  and  nitric  oxide  are  allowed  to  react  under 
a  pressure  of  J — i  atm.,  nor  is  there  any  ionisation 
when  chlorine  reacts  with  nitric  oxide,  provided 
that  the  chlorine  is  not  in  excess.  If,  however,  the 
chlorine  is  in  excess,  there  is  a  marked  ionisation. 
(See  also  J.  Chem.  Soc,  Sept.,  191S.)— J.  F.  S. 


Ammonia  and  hydrochloric  acid;  Estimation  of 

by  iceighino  as  ammonium  chloride.    A.  Villiers. 
Bull.  Soc.  Chim.,  1918,  23,  306—S08. 

The  author  reaffirms  the  accuracy  of  his  method 
^compare  Bull.  Soc.  Chim.,  1900,  23.  253)  for  the 
estimation  of  ammonia  or  hydrochloric  acid  by 
weighing  as  ammonium  chloride.  Ammonium 
fhloride  did  not  lose  weight  when  heated  for  3  days 
and!  3  nights  at  105°  C. ;  the  small,  gradually 
diminishing  losses  which  have  been  observed  by 
other  workers  were  probably  due  to  the  slow 
elimination  of  the  last  traces  of  moisture. — W.  G. 


Ammoniacal  liquors;  Analysis  of .     54th  Annual 

Report  on  Alkali  Works  (Year  1917),  by  the  Chief 
Inspector,  22 — 31. 

The  difficulty  in  the  complete  analysis  of  ammonia- 
cal liquors  is  again  noted  and  revision  of  certain 
methods  (this  J.,  1910,  943)  is  necessary.  In  the 
estimation  of  thiocyanate  the  use  of  lead  carbonate 
to  remove  sulphide  leads  to  unreliable  results 
unless  precautions  are  taken  to  exclude  air  during 
the  operation,  and  lead  carbonate  is  regarded  as 
an  unsuitable  agent,  particularly  if  cyanides  be 
present.  Boiling  is  preferred  with  minimum  ex- 
posure of  the  solution  to  air.  60—70  c.c.  of  dis- 
tilled water  is  boiled  to  expel  dissolved  oxygen  and 
50  c.c.  of  liquor  run  into  the  boiling  water,  the 
boiling  being  continued  to  expel  ammonium  cyanide 
and  sulphide.  10  c.c.  of  a  saturated  solution  of 
ammonium  iron  alum  is  added,  and  the  solution 
separated  by  decantation  and  filtration.  Cuprous 
thiocyanate  is  then  precipitated  by  adding  sodium 
bisulphite  and  an  excess  of  copper  sulphate  solu- 
tion, and  after  standing  for  30  mins.  the  solution 
is  filtered  and  the  precipitate  washed,  digested  with 
25  c.c.  of  a  4%  solution  of  sodium  hydroxide  at  30°— 
40°  C,  acidified  with  nitric  acid,  and  titrated  with 
AT/10  silver  nitrate  solution,  using  a  solution  of  iron 
alum  as  indicator.  A  sharper  end-point  is  obtained 
by  adding  an  excess  of  silver  nitrate  and  titrating 
back  with  ammonium  thiocyanate.  Cyanide  in 
liquors  of  high  strength  is  most  conveniently  deter- 
mined by  the  "  polysulphide "  method,  in  which 
cyanide  is  converted  into  thiocyanate  by  the  action 
of  ammonium  polysulphide  and  titrated  with  silver 
nitrate.  The  pre-existing  thiocyanate  and  chloride 
in  the  liquor  are  determined  by  a  blank  experiment. 
Attempts  to  estimate  polysulphide  in  liquors  by  a 
simple  method  have  only  met  with  partial  success. 
The  liquor  is  mixed  with  an  excess  of  ammonium 
cyanide  solution  of  known  strength  in  a  stoppered 
vessel  and  the  thiocyanate  formed  is  determined. 
An  alternative  method  is  to  determine  the  excess 
of  cyanide  by  distillation.  Both  these  methods  are, 
however,  subject  to  interference  from  dissolved 
oxygen.— C.  A.  K. 

Bicarbonates  and  carbonates,  or  alkali  carbonates 
and   hydroxides;  Method  of  analysing  mixtures 

of  .    J.  Clarens.    Ann.  Chim.  Analyt.,  1918, 

23,  148—152. 
The  method  depends  on  the  determination  of  the 
quantity  of  carbon  dioxide  liberated  when  the  car- 
bonate mixture  is  titrated,  the  operation  being 
carried  out  in  a  flask  provided  with  a  mercury 
manometer.— \V.  P.  S. 

Lime  and  magnesia;  Latent  heats  of  fusion  of . 

E.   W.  Washburn.      Trans.  Amer.  Ceram.  Soc, 

1917,  19,  195—200. 
The  author  has  calculated  the  latent  heat  of  fusion 
of  lime  and  magnesia  from  the  freezing  point- 
solubility  formula  for  solutions.  The  value  for  lime 
is  28,000  (+20?4)  calories  per  grm.-mol.  or  490 
calories  per  grm.,  and  that  of  magnesia  28,000 
(±15%)  calories  per  grm.-mol.  or  700  calories  per 
grm.  Similar1  values  were  obtained  for  various 
silicate  minerals.  Hence,  the  low  fusibility  of 
these  materials  is  due,  in  considerable  degree,  to 
their  latent  heat  of  fusion.— A.  B.  S. 

Alumina;  Preparation  of  in  the    aluminium 

industry  with  special  reference  to  rotary  kilns. 
W.  von  Escher.  Chem.-Zeit.,  1918,  42,  353—355. 
Great  difficulty  is  experienced  in  obtaining  calcined 
alumina  suitable  for  the  production  of 
aluminium  and  free  from  such  impurities  as 
iron,  silica,  and  titanium  oxide.  Most  of  the 
methods  used  for  purifying  the  alumina  are  based 
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ou  the  solution  of  the  aluminium  as  alumlnate,  the 
other  constituents  of  the  ore  remaining  undissolved. 
The  ore  Is  washed  to  remove  sand,  crashed  to  the 
atse  of  base]  nuts,  and  calcined  at  480°  0.  Cal- 
cining at  n  much  higher  temperature  reduces  the 
yield  of  alumina  and'  makes  the  subsequent  grind- 
ing mora  difficult.  A  rotary  kiln  Is  used,  connected 
with  a  rotary  cooler.  The  calcined  material  is 
ground  until  a  sample  leaves  only  15  „  residue 
on  a  180-mesh  sieve;  the  finer  the  material  the 
r  is  the  yield  of  alumina.  The  ground 
material  is  stored  in  bins,  at  least  a  week's  supply 
being  kept  In  stock.  It  may  be  treated  by  any 
of  the  five  following  uiel  hods  l;<u/<r'.s  int  process 
(Ger.  I'ats.  48,977  and  65,604;  see  also  Ibis  J., 
L888,  628,  748;  1883,  263,  363,  925).  The  ground 
calcined  material  is  thoroughly  mixed  with  40— 
45%  soda-lye  in  the  proportion  of  1  mol.  A1,0,  to 
l  9  tools.  Na,0.  The  formation  of  sodium  ulumiuo- 
sllicates  Is  prevented  by  the  addition  of  quicklime 
to  the  crude  ore  before  grinding  it.  The  mixture 
Of  calcined  ore  and  lye  is  heated  under  pressure 
for  5  hrs.  in  a  wrought  Iron  autoclave  titled  with 
a  mechanical  stirrer  to  convert  the  alumina  into 
soluble  sodium  aluminate,  a  yield  of  S0%  being 
obtained.  The  "red  lye"  thus  produced  is  run 
into  large  tanks  fitted  with  stirring  mechanism  and 
means  for  indirect  heating,  in  which  it  is  diluted 
with  wash-water  to  25  B.  i  sp.  gr.  1-21).  It  is  then 
filtered  and  the  residue  washed  until  free  from 
alkali.  The  use  of  great  pressure  in  the  filter-presses 
causes  the  finer  particles  to  pass  through.  The 
solution  which  runs  from  the  filters  Is  re-flltered 
In  separate  filters.  The  residue  may  l>e  used  for 
purifying  coal-gas  or  as  iron-ore.  The  liltral — 
which  contains  90—100  grms.  Al .(),  and  100—110 
gnus.  Na„0  per  litre — Is  pumped  into  tanks  20 — 30  ft. 
high  and  10—20  ft.  diameter  in  which  It  is  sub- 
|ected  to  constant  agitation  for  5 — 7  days  to  pre- 
cipitate aluminium  hydroxide;  the  addition  of 
aluminium  hydroxide  facilitates  the  precipitation. 
The  well-stirred  liquid  should  contain  up  to  li  mols. 
Na,0  to  each  1  mol.  A1,03,  i.e.  about  30  grms.  A1,03 
remains  In  each  litre  of  solution.  The  aluminium 
hydroxide  Is  filter-pressed,  the  filtrate  evaporated  to 
one-third  Of  its  volume  and  used  for  treating 
further  quantities  of  material  in  the  autoclave. 
The  wash-water,  of  sp.  gr.  exceeding  1075  (10°  B.), 
is  also  evaporated,  but  that  of  lower  density  Is 
used  for  diluting  the  "  red  lye."  The  press-cakes, 
which  consist  of  friable  granular  aluminium 
hydroxide  showing  a  loss  on  ignition  of  45 — 50%, 
are  afterwards  calcined.  Dry  process  (treatment 
With  SOOa)  (Ger.  Pals.  9.'!.  I860,  19,784,  25,777.  and 
70,175).  This  process  is  not  suitable  for  silicious 
bauxites  unless  they  have  previously  been  washed. 
A  high  iron-content  is  loss  injurious  than  in  Bayer's 
process.  The  ground.  Calcined  bauxite  is  mixed 
with  sodium  carbonate  (T2 — 1-5  mols.  Xa  ,0  for 
each  1  mol.  A1,0,)  and  a  little  coal  and  is  then 
passed  through  a  damping  mixer  into  a  rotary  kiln 
in  which  it  is  heated  until  the  mass  sinters,  and  all 
the  carbon  dioxide  has  been  expelled.  The  sintered 
mass  Is  extracted  as  rapidly  as  possible  with  water 
above  80°C,  about  2-5  cub.  m.  of  liquid  being  used 
for  each  1000  alios  of  product  Caustic  soda  is 
added  to  bring  the  Al.O,  :  Na.O  ratio  to  1:1-8; 
If  the  extraction  is  unduly  prolonged  aluminium 
hydroxide  will  be  precipitated  and  lost.  The  product 
is  filtered,  and  the  filtrate  (sp.  gr.  1-20— 1-32.  30°— 
36° B.),  at  a  temperature  of  80°  O.,  is  run  Into  tall 
cylindrical  "  carbonalors  "  in  which  the  aluminium 
hydroxide  is  precipitated  by  carbon  dioxide.  The 
wash-water  is  used  for  extracting  B  further  quantity 
of  sintered  material.  In  order  to  obtain  the 
aluminium  hydroxide  in  a  granular  form,  attention 
must  be  paid  to  Hie  concentration  of  the  solutions. 
The  aluminium  hydroxide  is  calcined.  The  filtrate 
and  wash-water  are  evaporated  (fl  vacuo  In  order 
to  recover  the  -odium  carbonate.     Prniakoff's  pro- 


cess (Ger.  Pats.  80,003,  03,952,  and  247,702;  see  also 
this  J.,  1894,  947;  1896,808;  1910,  1454).  The  ground, 
Calcined  bauxite  Is  mixed  with  sodium  sulphate  and 
Coal,  moistened,  and  heated  In  B  rotary  kiln  to 
1 11)11°  ('.  or  until  the  mass  sinters.  Sulphur  dioxide 
and  carbon  dioxide  are  expelled.     The  proportions 

of  the  various  Ingredients  have  an  important   In 
Queues  on  the  yield.    The  formation  of  sulphides 
is  prevented  by  passing  a  current  of  air  through 

the  kiln.  The  sintered  mass  is  treated  as  In  the 
soda  process;  the  gases  from  the  kiln  are  b 
by  Bargreaves'  process  in  order  to  convert,  the 
sulphur  dioxide  Into  sodium  sulphate.  Process  of 
Cliem.  Fabr.  (iricshcim-FAcktron  (Ger.  Pat.  282,563; 
this  J.,  1011,  621).  The  clay  or  bauxite  is  boiled 
With  sulphuric  acid  and  the  solution  is  allowed  to 
crystallise.  Aluminium  sulphate  separates  out, 
whilst  iron  sulphate  remains  In  solution.  Any 
traces  Of  iron  in  the  crystals  may  be  separated  by- 
dissolving  them  In  hot  sulphuric  acid  and  recrystal- 
lising.  Serpefc's  process  (Patents  owned  by  Soc. 
Gen.  des  Nltrures;  see  this  J.,  1900—1017).  A  mix- 
ture of  bauxite  and  coal  is  heated  In  a  current  of 
producer  gas  in  a  rotary  kiln,  with  an  electrically 
heated  zone,  to  between  1400°  and  1S50°C.  until 
the  alkalis,  alkaline-earths,  and  silica  compounds 
are  volatilised  and  aluminium  nitride  is  formed. 
On  treating  the  nitride  with  water,  ammonia  Is 
formed  and  recovered  as  sulphate  and  this  Impor- 
tant by-product  reduces  the  cost  of  the  alumina. 
'Phis  process  was  not  used  commercially  before 
the  war  and  little  is  known  about  it.  In  comparing 
the  foregoing  processes,  attention  must  be  paid  to 
the  composition  of  the  raw  bauxite.  A  material 
rich  in  iron  but  low  in  silica  Is  preferably  treated 
by  a  dry  process,  but  silicious  bauxites  should  be 
purified  by  Bayer's  process.  Very  hard  bauxites, 
such  as  those  in  Hungary,  are  best  treated  by  heat- 
ing with  soda  to  a  sintering  temperature.  The 
relative  costs  of  using  caustic  soda,  sodium  car- 
bonate, and  sodium  sulphate  must  also  be  con- 
sidered. Bayer's  process  has  been  the  most  exten- 
sively used  and  appears  to  require  less  power  and 
labour  than  the  others. — A.  B.  S. 

Arsenious  oxide;  Preparation  and  testing  of  pure 

.    R.  M.  Chapin.    J.  Ind.  Eng.  Chem.,  1918,  10, 

522—525. 
To  2  litres  of  boiling  water  is  added  150  grms.  ot 
powdered  commercial  arsenious  oxide  mixed  with 
water,  the  whole  is  boiled  for  about  90  mins.,  or 
until  the  volume  has  been  reduced  to  1000  c.c,  then 
allowed  to  settle,  and  the  clear  liquid  filtered.  It 
the  liquid  is  not  clear,  it  is  heated  to  boiling  with 
2  grms.  of  calcium  oxide,  and  then  filtered.  The 
filtrate  is  concentrated  until  4  or  5  grms.  ot 
arsenious  oxide  has  separated,  and  then  filtered 
rapidly  while  boiling.  A  portion  (equal  to  1  grm. 
of  dry  substance)  of  the  precipitate  is  tested  for 
antimony  by  dissolving  it  in  10  c.c.  of  a  mixture 
of  equal  vols,  of  ammonia  (sp.  gr.  0-9)  and  water, 
adding  10  c.c.  of  hydrogen  sulphide  solution,  heat- 
ing to  boiling,  and  allowing  to  cool;  antimony,  if 
present,  separates  out  as  sulphide.  Should  the 
test  for  antimony  be  positive,  successive  crops  of 
crystals  must  be  tested  until  a  negative  test  results: 
the  antimony  Is  practically  all  adsorbed  by  solid 
arsenious  oxide.  The  antimony-free  solution  is  then 
mixed  with  rather  more  than  its  own  volume  q,f 
concentrated  hydrochloric  acid,  concentrated  to 
saturation,  filtered  hot,  and  the  filtrate  cooled. 
The  crystals  formed  are  collected  and  sublimed. 

— W.  P.  S. 

GeriC  oxy Chloride,  produced  bu  the  electroli/sis  of 

cernux  chloride.      II.  Arnold.      Z.  Elektrochem., 

1918,  24,  137—138. 

A  niitK  brown  amorphous  deposit  is  produced  on  the 

cooler  parts  of  the  anode   in   the    electrolysis    of 
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fused  cerous  chloride.  This  powder  is  strongly 
hygroscopic  and  somewhat  like  ferric  chloride,  and 
consists  of  a  mixture  of  ammonium  chloride,  eerie 
oxychloride  (CeOCl,),  and  water.  Attempts  to 
obtain  the  pure  oxychloride  failed.  The  oxy- 
chloride is  only  produced  so  long  as  the  melted 
cerous  chloride  contains  water.  (See  also  J.  Chem. 
Soc,  Sept.,  1918.)— J.  F.  S. 


Nitrogen  chloride;  Convenient  method  of  prepara- 
tion of .     H.  Rai.    Chem.  News,  1918,  117,  253. 

Nitrogen  chloride  can  readily  be  prepared  by  the 
action  of  a  solution  of  bleaching  powder  on  a 
saturated  solution  of  ammonium  chloride,  at  about 
0°  C,  without  the  use  of  hydrochloric  acid  or  a 
solvent  such  as  benzene.  The  apparatus  must  be 
absolutely  free  from  grease  and  direct  sunlight 
should  be  entirely  excluded.  (See  also  J.  Chem. 
Soc,  Sept.,  1918.)— 0.  S. 

Evaporator  for  acid    liquids.    Hart.     See  I. 


"Direct  process"  of  making  ammonittm  sulphate 
in  gasworks.    See  II  \. 


[Aluminium      and     chromium]      carbides.       Huff. 
See  X. 


Use  of   nitre-cake   in    the    manufacture   of  super- 
phosphate.   See  XVI. 


Composition    of   lime-sulphur    solutions.      Winter. 
See  XIXb. 


Estimation  of  phosphoric  acid  as  ammonium  phos- 
phoinolybdate.     Villiers.     See  XXIII. 


The    bisulphate    method    of    determining    radium. 
Barker.    See  XXIII. 


Patents. 

Sulphuric    acid;    Method    of    and    apparatus    for 

making .     L.  A.  Thiele.  Columbus.  Ohio.    U.S. 

Pat.    1,207,012,    May    21,    191S.       Date   of   appl., 
Feb.   12,   1917. 

A  Glover  tower  is  connected  with  an  acid  chamber 
by  a  number  of  pipes  which  enter  the  chamber 
tangentially  and  which  are  of  different  lengths  and 
sectional  areas,  the  smallest  pipe  having  the  greatest 
length  and  the  largest  pipe  having  the  shortest 
length.  A  number  of  outlet  conduits  are  arranged 
concentrically  in  the  bottom  of  the  chamber  "  on  a 
diameter  approximately  half  the  diameter  of  the 
chamber." — L.  A.  C. 


Catalytic   substances;   Preparation   of  from 

natural  oris  containing  iron  oxide  which  contains 
water  of  hydration.  H.  Pritzweiler,  Stolberg, 
B.  C.  Stuer,  and  Chem.  Fabr.  Rhenania.  Aachen, 
Germany.  Eng.  Pat.  109,056,  Aug.  22,  1917. 
(Appl.  No.  12,072  of  1917.)  Under  Int.  Conv., 
July  27,  1916. 

The  crude  ore,  e.g.,  bog  iron  ore,  bauxite,  or  the 
like,  is  finely  powdered  and  compressed,  with  or 
without  preliminary  heating  and  without  any  bind- 
ing substance.  Disintegration  of  the  catalyst  in 
use  is  thereby  prevented. — \V.  F.  F. 


Magnesium  from  compounds  and  mixtures  of  mag- 
nesium   and    calcium   carbonate;   Separation   of 

.    H.  W.  C.  Aimable,  Egham,  Surrey.    Eng. 

Pat.  117,483,  July  13,  1917.  (Appl.  No.  10,202  of 
1917.) 

A  mixture  of  calcium  and  magnesium  carbonates- 
suspended  in  water  is  boiled  in  an  autoclave  under 
pressure  (preferably  about  4  atmos.)  with  just 
sufficient  calcium  chloride  (or  barium  or  strontium 
chloride)  to  convert  the  magnesium  carbonate  into- 
magnesium  chloride.  The  product  is  filtered  and 
the  magnesium  precipitated  from  the  filtrate  by 
the  addition  of  milk  of  lime,  the  calcium  chloride 
produced  being  used  for  the  treatment  of  fresh 
material.  By  passing  carbon  dioxide  through  a 
suspension  of  the  precipitated  magnesium  oxide 
in  water,  a  hydrated  magnesium  carbonate  may  be 
obtained,  a  different  compound  being  produced 
according  to  whether  the  gas  is  passed  into  a  cold 
or  boiling  solution.  In  treating  mixtures  in  which 
the  carbonates  occur  together  as  complex  molecules 
(e.g.,  dolomite),  it  is  necessary  first  to  calcine  the 
material  in  a  current  of  air  or  steam,  and  precipi- 
tate the  carbonates  by  passing  carbon  dioxide 
through  a  suspension  of  the  product  in  water. 

— L.  A.  C. 

Carbon  dioxide  and  solid  sodium  sulphite;  Process- 

of  making  .     H.  Howard,  Brookline,  Mass., 

Assignor  to  General  Chemical  Co.  U.S.  Pat. 
1,266,595,  May  21,  1918.  Date  of  appl.,  Nov.  22; 
1915. 

Sodium  bisulphite  solution  is  introduced  beneath 
the  surface  of  a  column  of  liquid  containing  sodium 
carbonate  in  suspension,  the  amount  of  liquid  being- 
insufficient  to  dissolve  the  sodium  carbonate. 
Normal  sodium  sulphite  and  carbon  dioxide  are 
formed,  the'  carbon  dioxide  being  purified  from 
sulphur  dioxide  in  its  passage  through  the  liquor. 
(See  also  U.S.  Pat.  1,164,649;  this  J.,  1916,  254.) 

— L.  A.   C. 

Lead  arsenate;  Manufacture  of .    I.  P.  Lihme, 

I.akewood,  Assignor  to  The  Grasselli  Chemical' 
Co.,  Cleveland,  Ohio.  U.S.  Pat.  1,267,428,  May  28, 
191S.    Date  of  appl.,  July  25,  1916. 

Lead  oxide  and  arsenic  acid  in  the  proportion  of 
their  combining  weights  are  caused  to  react  in  the 
presence  of  an  amount  of  an  acid-halogen  deriva- 
tive of  silicon  (hydrofluosilicic  acid)  less  than  1% 
of  the  arsenic  acid. — L.  A.  C. 


Aluminium  chloride;  Process  of  making .    G.  H. 

King    and    G.    I.    Roberts.    Port    Arthur,    Tex., 

Assignors   to  Gnlf  Refining  Co.,  Pittsburgh,  Pa. 

U.S.  Pat.  1,268,015,  May  28,  1918.    Date  of  appl., 

June  15,  1917. 
A  preheated  suspension  of  finely  divided  alumina 
and  carbon  in  chlorine  is  passed  through  a  heated 
reaction    chamber,    and    the    aluminium    chloride 
produced  is  condensed. — W.  E.  F.  P. 


Potassium     sulphate     and     alumina;     Method     Of 

recovering  from   alunite.    H.   F.   Chappell, 

Assignor  to  Mineral  Products  Corporation,  New 
York.  U.S.  Pat.  1.268,433,  June  4,  191S.  Date  of 
appl.,  July  23,  1913 

Hot,  calcined  alunite  is  brought  into  contact  with 
an  aqueous  solvent,  and  the  undissolved  alumina 
is  separated  from  the  hot  solution  of  potassium 
sulphate  produced.  The  latter  is  then  cooled  to 
effect  deposition  of  potassium  sulphate,  and  the 
mother  liquor  is  used  as  solvent  for  a  further 
quantity  of  calcined  alunife—  W.  E.  F.  P. 
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l'ut,i>sium  sulphate;  Proa  ss  of  treating  potassium- 

Hearing  silicates   to    obtain .    «.;.   sterling, 

salt  LakeOlty,  Otah.  D.S.  Pat.  1,208,608,  Jim.'  i. 
mis.    Date  of  appl.,  Sept.  it.  1917. 

A  ii\n,Y-ni\  i:>n>  mixture  of  the  silicate  (3  parts), 

n stone  (2  parts),  and  sodium  sulphate  (l  part) 

heated  to  just  below  the  temperature  of  vitrifi- 
cation, and  stirred  meanwhile,  whereby  potassium 
sulphate  is  produced  and  sublimed.— W.  D.  v.  P. 

Potassium  and  phosphorus  compounds;  Process  of 

producing .     B.  W.  Haslup,  BronxviUe,  N.T., 

.-Hid  n.  A.  Peacock,  Philadelphia,  Pa.  D.S.  Pat. 
1,270,515,  June  25,  191S.  Dal,.  ,,f  appl.,  Oct.  29. 
1917. 

A  Mi\n  si  of  finely-divided  potassium-bearing 
silicate  and  phosphate  rocks  is  trai 1  with  sul- 
phuric add   In  a  closed.  Meat  insulated   vessel  until 

the  mixture  attains  a  temperature  above  150° 0. 

and  a  substantial  portion  of  the  silicate  is  decom- 
posed. The  mass  is  then  treated  with  water  and 
the  liquid  neutralised,  to  precipitate  alumina  and 
produce  a  neutral  SOlUtlOn  of  the  desired  com|  ounds. 

— \V.    B.   F.    P. 

Alumina:    Treatment    of    insoluble   .       H.   F. 

Chappell,  Assignor  to  Mineral  Products  Corpora- 
tion, New  fork.  D.S  Pat.  1,270,206,  .Tune  25, 
1918.     Date  Of  appl..  Mar.  1,  101G. 

The  alkali-insoluble  alumina  of  calcined  alunlte  is 
converted  into  water-BOluble  compounds  by  mixing 
10(1  parts  with  210  parts  of  sodium  carbonate  and 
110  parts  of  caldum  oxide,  and  calcining  the  mix- 
ture at  about  000°  C— AY.  BJ.  1'.  P. 

Brine      [containing      calcium      and     magnesium 
ohlorides];    Method    of    treating   .      E.    O. 

BarstOW,  Assignor  to  The  Dow  Chemical  Co.. 
Midland,  Mich.  f.S.  Pit  1.270.589,  June  25,  1918. 
Dale  of  appl..  May  12,  PUT 

Brink  containing  both  calcium  and  magnesium 
chlorides  Is  treated  with  excess  of  lime,  and  the 
precipitate,  consisting  of  magnesium  and  calcium 
hydroxides,  is  separated,  leaving  substantially 
pure  calcium  chloride  solution.  The  precipitate. 
In  the  form  of  a  sludge,  is  then  caused  to  react 
with  a  further  quantity  of  the  brine,  whereby 
the  calcium  hydroxide  is  converted  into  magnesium 
hydroxide.  The  resultant  liquor  is  then  treated  as 
before.— L.  A.  C. 

.1 1»-  or  other  gaseous  mij-turcs;  Process  for  separat- 
ing tin   constituents  of .      Ges.  fur  Linde's 

EUsmaschlnen  A.-G.,  BSllriegelskreuth,  Germany. 
Bug.  Pat.  109,789,  July  12,  11)17.    (Appl.  No.  10,114 
of  1917.)    Onder  Int.  Conv.,  Sept.  18, 1916.    Addi- 
tion to  Bng.  Pat  24,735,  Jan.  29,  1914. 
As  an  improvement  of  the  process  described  in  the 
chief  patent    (this  J.,  1 : >  1  ."■ ,  871)  for  separating  the 
constituents    of    air    or    other    gaseous    mixtures 
containing,      besides     argon,      two     other     gases 
which    condense     with     difficulty,     one    of    which 
bolls     more     easily      and     the     other     less     easily 
than  argon,  the  rectifying  column  is  cooled  to  about 
the  boiling  point  of  the  more  easily  boiling  liquefied 

gas  under  the  pressure',  above  at  niospliot  ie  pressure, 
prevailing  in  Ihe  column.  For  example,  In  the  ease 
of  air,  liquid  nitrogen  may  be  used  as  the  cooling 
agent,  being  caused  to  evaporate  under  the  pressure 
In  the  cooler.  Liquid  air  or  oxygen  may  also  l>e 
used  ns-  the  cooling  agent,  in  which  rase,  either  the 
pressure  is  lowered  by  suction  to  attain  the  neces- 
sary temperature,  or  the  pressure  in  the  rectifying 
column  is  raised  to  thai  at  which  pure  nitrogen 
liquefies  at  the  temperature  prevailing  in  the  cooler 

— T..  A    I 


Vitrogen;    Production     of    from    the    air 

C.  Andreucci,   Koine.     Eng.   Pal.   117.::::::.   Aug    "I 

1917.     (Appl.  No.  12.17H  of  1917.) 
Atmospheric  air  and  hydrogen  in  theoretical  pro- 
Portions  are  exp ed    in  an  interna]  combustion 

engine;   the  exhaust   gases  consist    of  nitrogen  and 
water  vapour,  from  which  the  nitrogen  is  recovered 

— C.  A.   K. 

Bromine;  Process  of  producing  .      R    Datta 

Calcutta.      D.S.    Pat.    1,207,038,    Mav    2s.    mis' 
Date  of  appl.,  Aug.  17,  1910. 
Tim  process  consists  In  oxidising  nltrosyl  bromides 

and  separating  br tne  from  the  products. 

— W.  B.  F.  P. 

Otnides  of  nitrogen;  Process  of  producing and 

apparatus    therefor.      C.  Rossi,   Legnano    [tab 
Octa^MlS288,717,  May21*1918-    Date  of  appl.; 

So   Br.  Pat.  483,821  of  1913;  this  J.,  1914,  421.    . 

ffitrogen  compounds;  Manufacture  of  metal  

It.  Oroulich.  l.udwlgshafen,  Germany,  and  11 
l.ickfeii,  Kjukan.  Norway,  Assignors  to  Gebr. 
Uiullnl,  Ludwlgshafen.  U.S.  Pat  1  °08  240 
June  4,  191S.     Date  of  appl.,  Nov.  28,  1913.  ' 

See  Fr.  Pat.  463,232  of  1913;  this  J.,  1914,  421. 

Alkali  perborates;  Electrolytic  process  of  makinn 
- — -.  O.  Liebknecht,  Frankfort,  Germany, 
Assignor  (o  The  Roessler  and  Hasslacher  Chemi- 
cal Co..  New  York.  U.S.  Pat.  1.208,309,  June  4, 
191S.     Date  of  appl.,  Oct.  23,  1915. 

See  Eng.  Pat.  14,292  of  1915;  this  J.,  1910,  S39. 

Desulphurlsation  of  gases  and  other  fluids  con- 
taining  sulphuretted  hydrogen.  Eng.  Pat  117  3S7 
See  IIa. 

Production  of  ammonium  chloride  during  the  work- 
ing of  blast  furnaces     Eng.  Pat.  102,140.    See  X 
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Glass-tank  furnace  operation.    R.  L.  Frink.    Trans. 

Amer.  Ceram.  Soc,  1917,  19,  331—338. 
Toe  production  of  seedy  glass  of  low  quality  and 
erratic  colour  was  traced  to  alterations  to  the 
checker/work  and  to  the  partial  collapse  of  a  side 
Hue,  which  had  diminished  the  flow  of  air  to  Ihe 
furnace.  On  re-setting  the  checkers  and  Increasing 
ihe  height  or  i he  chimney,  good  glass  was  produced. 

When  Ihe  damper  is  lowered  to  "cut  "  the  scum, 
the  furnace  temperature  is  also  lowered,  stiff, 
coloured,  and  seedy  glass  being  produced.  The 
correct  procedure  is  to  open  both  chimney-  and 
air-dampers,  and,  if  necessary,  to  supply  more 
t_'as.  so  as  to  increase  ihe  temperature  and  so 
efl'ect  combination  between  the  various  con- 
stituents of  the  glass-batch.  If  the  oil  or  gas  used 
as  fuel  is  allowed  to  impinge  on  the  batch,  glass. 
or  port  blocks  before  combustion  is  complete,  carbon 
will  be  deposited  and  absorbed  by  Ihe  molten  glass, 
with  consequent,  discoloration.  This  can  be  avoided 
by  mixing  Ihe  air  and  gas  thoroughly,  previous  to 
their  combustion.  If.  is  important  lo  maintain  the 
checkerwors  at  a  sufficiently  high  temperature, 
with  proper  regulation  of  the  burner,  pressure, 
air.  and  dampers;  the  top  checker  mav  be  at 
2200°  F.  (1200°  C),  the  bottom  one  at  1500°  F. 
(815°  C.),  the  flue  at  900°  F.  (480°  C),  and  the 
ehimnev  at  700°— S00°  F.  f370°— 430°  C.).— A.  B.  S. 
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Glass;     Formation     and    removal    of    bubbles    in 

molten .    R.  M.  Howe.    Trans.  Amer.  Ceram. 

Soe.,  1917,  19,  201— 20S. 
The  removal  of  bubbles  from  glass  depends  on  the 
frictional  resistance  of  tlie  glass  and  on  the  size 
of  the  bubbles,  in  accordance  with  the  equation  : 
x=Ar'/K  where  x  =  the  rate  of  removal,  A  is  a 
constant,  r  =  the  radius  of  the  bubbles,  and  K  is 
a  constant.  As  K  can  never  be  made  negligibly 
small,  it  is  impossible  to  remove  all  the  small 
bubbles  by  raising  the  temperature  of  the  glass. 
The  most  effective  means  of  removing  small  bubbles 
is  to  introduce  larger  ones  into  the  glass,  e.g.,  by 
dropping  a  potato  into  the  molten  glass;  the  small 
bubbles  merge  into  the  large  ones  and  so  are  carried 
to  the  surface.  The  large  bubbles  are  under  a 
lower  pressure  than  the  smaller  ones,  so  that  the 
latter  penetrate  readily  into  them.— A.  B.  S. 

Kaolins;  Use  of  sulphuric  acid  in  the  sedimenta- 
tion of  .       H.  J.  Schurecht.      Trans.  Amer. 

Ceram.  Soc,  1917,  19,  130—145. 
Kaolins  are  purified  by  agitating  them  with  a  very 
dilute  solution  of  sodium  hydroxide,  decanting  the 
fluid  with  the  clay  in  suspension,  and  adding  just 
enough  sulphuric  acid  to  neutralise  the  alkali  pre- 
viously added  and  to  facilitate  the  deposition  of  the 
kaolin.  The  treatment  sometimes  increases  the 
plasticity  of  the  kaolins,  but  this  may  be  prevented 
by  adding  less  acid.  The  formation  of  a  black 
scum  or  discoloration  is  due  to  the  use  of  an  excess 
of  sulphuric  acid.  The  most  suitable  amount  of 
acid  must  be  ascertained  by  trial,  as  it  differs  with 
each  clay.  Usually  it  is  desirable  to  employ  rather 
less  acid  than  is  equivalent  to  the  soda  used. 

—A.   B.  S. 

Clays;  Relation  of  salt  to  clay  in  the  purification 

of .    H.  G.  Schurecht.    Trans.  Amer.  Ceram. 

Soc,  1917,  19,  460—478. 
Clays  may  be  purified  by  mixing  them  with  very 
dilute  solutions  of  certain  electrolytes  which  cause 
the  clay  particles  to  remain  in  suspension  whilst 
the  coarser  impurities  settle  out.  If  no  electrolyte 
is  added,  some  of  the  clay  is  carried  down  by  the 
coarser  particles.  The  lower  the  viscosity  the 
greater  the  purification  effected,  but  in  the  absence 
of  electrolytes  the  proportion  of  clay  kept  in  sus- 
pension is  very  low.  To  maintain  a  minimum  vis- 
cosity in  clay  slips,  it  is  more  important  to  keep 
constant  the  ratio  of  electrolyte  to  clay  than  that 
of  electrolyte  to  water.  The  author  confirms 
Bleininger's  statement  (this  J.,  1915,  90S)  that 
sodium  silicate  and  sodium  hydroxide  are  more 
effective  than  sodium  carbonate;  they  also  have 
a  larger  range  of  action.  Viscosity  tests  show  that 
50 — 5S%  more  clay  can  be  separated  from  the  crude 
material  when  the  above-mentioned  electrolytes  are 
added  than  when  plain  water  is  used.— A.  B.  S. 

clays;   Burning  properties  of   some  American  re- 
fractory   .    H.   G.   Schurecht.    Trans.  Amer. 

Ceram.  Soc,  1917,  19,  248—253. 
Test-pieces  of  four  clays  were  fired  at  the  rate  of 
20°  C.  per  hour  and  the  pieces  drawn  from  the  kiln 
at  intervals  between  1210°  O.  and  1410°  C.  The 
porosities  and  volume-shrinkages  were  determined; 
also  the  temperature  at  which  the  burned  pieces 
icach  7  in.  x  1  in.  x  1  in.  and  supported  on  fireclay 
knife  edges  0  in.  apart)  broke  under  a  load  of  3  lb. 
applied  transversely.  It  was  found  that  the  load- 
carrying  capacity  of  refractory  clays  can  be  in- 
creased by  burning  them  to  higher  temperatures, 
though  vitrifiable  clays  are  not  improved  so  much 
as  those  of  more  open  texture.  The  shrinkage  in 
use  is  reduced  by  burning  the  ware  at  as  high  a 
temperature  as  possible.— A.  B.  S. 


Refractory    clays;    Relation    between    the    fusion 

point  and  composition  of .    R.  J.  Montgomery 

and  C.   E.   Fulton.    Trans.   Amer.   Ceram.    Soc, 
1917,  19,  303—311. 

On  plotting  the  ratio  of  alumina  to  alumina  plus 
silica  of  57  clays  as  abscissa?  and  their  softening 
points  as  ordinates,  the  authors  found  that  the 
points  all  lie  below  the  eutectic  curve  found  by 
Sosnian  (this  J.,  1917,  130)  for  mixtures  of  pure 
alumina  and  silica.  The  vertical  distance  between 
such  points  and  the  curve  depends  primarily  on  the 
percentage  of  fluxes  present  in  the  clays.  The 
maximum  activity  of  the  fluxes  present  is  shown  in 
a  clay  containing  about  14%  of  alumina  .(based  on 
alumina  plus  silica  =100).  With  high  silica,  beyond 
the  eutectic  point,  the  activity  of  the  fluxes 
diminishes  rapidly. — A.  B.  S. 


Tiles;  Effect   of  variation  of  pressure,  in  forming 

dust-pressed  .    F.    K.    Pence.    Trans.  Amer. 

Ceram.   Soc,  1917,  19,  94—101. 

The  chief  defects  in  dust-pressed  tiles  are  due  to 
unequal  distribution  of  the  pressure,  to  insufficient 
pressure,  or,  rarely,  to  excessive  pressure.  Tiles 
with  high  porosity  and  shrinkage  have  not  been 
pressed  sufficiently.  Tiles  which  have  been  sub- 
jected to  excessive  pressure  have  a  low  porosity 
and  low  shrinkage.  The  use  of  excessive  pressure 
in  manufacture  may  cause  vitrified  tiles  to  blister 
or  swell  and  glazed  tiles  to  craze.  The  effect  of 
pressure  on  the  shrinkage  of  the  tiles  is  important. 
The  linear  shrinkage  and  porosity  curves  corre- 
spond fairly  closely.  The  minimum  pressure  likely 
to  prove  satisfactory  under  commercial  conditions 
is  1000  lb.  per  sq.  in. ;  1S00  to  2000  lb.  per  sq.  in.  is 
recommended  as  a  satisfactory  working  mean. 

—A.    B.    S. 

Tiles;  Effect  of  variation  in  pressure  and  moisture 

upon   the  forming    of  dust-pressed  .     F.   W. 

Walker,    jun.,   and   E.    G.    Kerr.    Trans.    Amer. 
Ceram.  Soc,  1917,  19,  409-^27. 

The  effect  of  a  variable  percentage  of  moisture  and 
different  pressures  in  making  tiles  of  constant  body- 
composition  and  fired  at:  a  uniform  temperature 
was  investigated.  The  pressure  was  applied  by 
means  of  a  large  hand-press,  the  personal  factor 
being  eliminated  by  standardising  the  drop  of  the 
plunger  and  working  the  press  only  under  the  influ- 
ence of  gravity.  Variations  in  pressure  were 
secured  by  altering  the  area  of  the  tiles.  The 
plunger  was  first  allowed  to  enter  the  box  very 
slowly  so  as  to  compress  the  dust  just  sufficiently 
to  eliminate  most  of  the  air.  It  was  then  raised  to 
a  constant  height  and  allowed  to  drop  under  its 
own  weight  and  momentum,  two  to  ten  blows  being 
given.  The  tiles  were  burned  at  Mayer  cone 
10  Each  blow  after  the  second  caused  a  constant 
decrease  in  the  porosity  of  the  tile,  if  the  pressure 
remained  the  same.  When  the  pressure  per  sq.  in. 
was  low,  there  was  a  considerable  variation  in 
porosity  for  any  slight  change  in  pressure,  but  with 
high  pressures  this  variation  was  of  less  importance 
than  a  constancy  of  moisture  content  in  the  tiles. 
The  effect  of  a  variation  in  the  moisture  content 
was  important  in  all  cases.  Representing  the  total 
pressure  applied  by  K,  it  was  found  that  at  pres- 
sures below  005  K  per  sq.  in.  au  increase  in  mois- 
ture content  caused  a'  decrease  in  porosity,  but  at 
higher  pressures  caused  an  increase  in  porosity. 
The  practical  limit  of  pressure  for  any  moisture 
content  is  0-2  K.  The  shrinkage  increased  with 
increase  of  pressure  for  all  dusts  up  to  0-25  K; 
beyond  this  the  shrinkage  decreased.  The  shrink- 
age at  any  given  pressure  above  005  K  decreased 
with  a  decrease  in  the  moisture-content. — A.  B.  S. 
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Tunnel   kiln;  Beat   balance   of  a   continuous  . 

0.  B.  llarrop.    Trans.  Amor.  Ceraui.  Soc,  1917, 
19.  Oft— 247. 

The  kiln  Investigated  is  of  the  moving-ear  tyi>e, 
197  it.  long,  4  ft.  -1  in.  wide,  and  6  ft.  high  from 
the  top  of  the  rails  to  the  centre  of  the  crown.  It 
is  heated  by  four  hand-fired  furnaces  with  horizontal 
grates,  two  on  each  side  of  the  kiln  and  10S  ft. 
fiom  the  inlet  end.  The  grate  area  of  each  furnace 
is  lft)  in.  by  39  in.  The  ashpits  are  depressed  and 
kept  full  of  water.  The  waste  gases  pass  out  of 
tlHi  kiln,  at  a  point  1SJ  ft.  from  the  Inlet  end,  to 
two  vertical  flues— one  in  each  side  wall  of  the 
tunnel  and  down  into  the  main  flue  which  runs 
transversely  underneath  the  kiln,  and  leads  to  a 
chimney,  186  ft.  high  by  5  ft.  0  in.  diameter  Inside. 
:it  the  base,  and  5  ft.  6  in.  by  IS  in.  at  the  top. 
Bach  ear  normally  carries  about  '.HMt  firebricks, 
weighing  nearly  3  tons  when  burned,  but,  during 
the    test,     refractory    ware    of    various    sizes    was 

burned  along  with  the  bricks  and  the  average  load 
was  only  2-58  tons.  The  kiln  holds  30  cars  :  17  heat- 
ing up.  I  in  the  high  fire  zone,  and  15  cooling.  The 
firebricks  are  burned  to  cone  14.    One  car  is  re- 

ved  every  two  hours,  another  car  of  fresh  bricks 

then  enters  the  kiln,  and  all  the  remaining  ears  are 
advanced  one  car-length.  The  furnaces  are  usually 
fired  immediately  after  moving  the  cars,  but  occa- 
donally  at  shorter  intervals.  The  grates  are 
ned  twice  each  "Jt  hours.  The  test  covered  a 
period  of  only  six  hours.  The  following  results — 
expressed  as  percentages  of  the  heat  In  the  fuel 
supplied — were  obtained  :— 3-27%  in  unconsumed 
combustible.  23-30%  leaving  kiln  in  dry  com- 
bustion gases  and  dry  excess  air,  0-88%  leaving 
kiln  in  the  moisture  which  came  in  with  the 
excess  of  air  and  air  required  for  combustion, 
1-79°,  leaving  kiln  In  moisture  evaporated  from 
ash-pits.  ::c,T  leaving  k'.ln  In  vaporised  mechanical 
and  hygroscopic  water  in  combustion  gases,  4-22% 
consumed  in  dehydration  of  clay  and  leaving  in 
vaporised  chemical  water  in  combustion  gases, 
2-62%  leaving  kiln  in  unconsumed  combustible 
matter  in  combustion  gases,  1707%  leaving  kiln  in 
burned  ware  and  clay  in  car  structure,  0-20%  leav- 
ing kiln  in  ironwork  of  car  structure,  4500%  radia- 
tion and  convection  loss.  The  average  excess  of  air 
in  the  flue  gases  was  352%,  and  by  reducing  it  to 
100%  about  13-3%  of  the  fuel  would  apparently  be 
saved.  If  the  greater  part  of  this  excess  of  air  comes 
through  the  combustion-zone  of  the  kiln,  a  reduction 
In  Its  amount  would  lower  the  chimney-temperature, 
which  is  scarcely  permissible.  If,  on  the  contrary, 
the  greater  part  of  the  excess  of  air  enters  at  the 
inlet  end  of  the  kiln,  a  reduction  of  the  amount 
of  air  would  result  in  a  higher  chimney-tempera- 
ture, but  would  show  no  saving  in  fuel.  About 
203%  of  air  leaked  through  the  inlet  end  of  the 
kiln.  The  total  fuel  consumption  was  1115%  of 
the  weight  of  the  goods  burned,  or  725  lb.  per 
thousand  bricks. — A.    B.   S. 

Porcelain      bodies;      Temperature-porosity-volume 

changes  in  .     G.  A.  Ix>omis.      Trans.  Amer. 

Ceram.  Soc,  1917,  19,  030— C41. 
The  author  recommends  that  temperature-porosity 
and  temperature-shrinkage  graphs  of  chemical  and 
other  hard  porcelain  bodies  in  commercial  use 
should  be  plotted,  so  that  their  behaviour  in  burn- 
ing may  be  accurately  studied  and  loss  in  manufac- 
ture prevented.  The  maturing-temperature,  the 
temperature  at  which  over-flring  begins,  and  the 
permissible  range  of  temjierature  can  be  ascer- 
tained from  these  graphs.  A  body  which  remains 
constant  in  volume  during  a  long  temperature- 
Interval,  whilst  the  porosity  remains  at  a  minimum, 
Is  certain  to  be  superior  to  a  body  with  a  shorter 
range.— A.  B.  S. 


Bone-ash    [in   pottery};    Apatite,   a   substitute  for 

.    N.  B.  Davis.    Trans.  Amer.  Ceram.   Soc, 

1917,   19,  125-129. 

Preliminary  tests  indicate  that  natural  apatite  of 
great  purity  may  W  used  as  a  substitute  for  bone- 
ash  in  the  manufacture  of  china  ware.  Commercial 
precipitated  calcium  phosphate  is  unsatisfactory  on 
account  of  the  impurities  present,  but  this  objection 
does  not  appear  to  apply  to  selected  pieces  of  the 
mineral  phosphate. — A.  B.  S. 

Marquardt    porcelain   and   magnesium    aluminatc; 

Production    o)    special    refractories,   viz.,  . 

F.  II.   Kiddle.    Trans.  Amer.  Ceram.  Soc,  1917, 
19,  397— 10S. 

A  continuation  of  an  investigation  on  the   manu- 
facture of  porcelain  tubes  for  pyrometers  (Uowat, 
this  J.,  1917,  715).    The  materials  are  blunged  with 
water  to  form  a  slip,  which  is  passed  through  a 
120-mesh  sieve  and  then  filter-pressed.     For  making 
pressed  tubes,  a  solution  of  010  part  of  gum  traga- 
catith  per  100  parts  of  dry  body  is  added  and  the 
mass  is  thoroughly  pugged  in  a  pill-mixer  for  about 
jo  mins.    It  is  afterwards  forced  through  a  small 
hydraulic  pipe-press.    The  collars  and  closed  ends 
must  be   fixed    on    afterwards.     For  casting,    suffi- 
cient water  is  added  to  the  filter-press  cakes   to 
make  00%  of  the  dry  weight  and,  after  thorough 
blunging,  sufficient  of  a  solution  of  3J%  sodium  sili- 
cate and  10%  sodium  carbonate  is  added  to  thin 
the    slip    so    that    200    cc    will    run    through    a 
r.leininger     viscometer     in     2     mins.      (Technical 
I'aper    51,    U.S.    Bureau     Standards;     see    also 
this     J..     1017,     S75).      The    plaster    moulds     are 
cast     around     a     cold-drawn     steel     rod      with 
a   rounded  end,  in  which  a   hole  rW   ln-  diameter 
and  g  in.  deep  is  drilled.    A  steel  pin,  about  3  in. 
long  is  fitted  loosely  into  the  hole,  and  when  with- 
drawn provides  an  air-vent  at  the  end  of  the  mould. 
When  using  the  mould  this  air-vent  is  plugged  with 
a   small  piece  of  wire  which  projects  about  4  in. 
into  the  mould  and  is  kept  in  place  by  soft  clay. 
The  mould  is  filled  with  the  slip,  which  is  allowed 
to  stand  for  1 — 1  mins.  (according  to  the  diameter 
and  thickness  of  the   tube);   afterwards  the  wire 
is  drawn    out  whilst  the  mould  is  turned   round 
and  the  surplus  slip  is  poured  out.    If  the  wire  is 
drawn  too  soon,  the  vent  will  be  blocked  with  slip; 
if  it  is  left  in  after  the  slip  is  poured  out,  the  tube 
will  collapse.    The  tubes  remain  in  the  moulds  for 
24  hrs. ;   they   are  then  withdrawn  and  laid   close 
together  on  sheets    of  plate    glass  and   dried   for 
24  hrs.    The  tubes  are  suspended  by  their  flanged 
heads  in  tall  saggers,  each  14  in.  x  3  in.  and  con- 
taining   only   one    row   of    tubes,  and    burned  at 
cone  1^    They  are  then  sprayed  with  a  glaze-mix- 
ture    corresponding  to  CaO,Al20,.4SiO„     and     re- 
burned  at  cone  17  in  5  or  0  hrs.,  rapidity  of  heating 
being  important.     During   the  burning,   the   tubes 
must  srwing  freely  and  be  heated  uniformly  or  they 
will  warp.    If  two  rows  of  tubes  are  burned  in  a 
sagger  they  will  warp.    The  tubes  produced  were 
similar  in  character  to  the  German  tubes,  but  the 
latter  are  rather  thicker  and  sag  slightly  less  when 
pieces  8  In.  long  are  placed  on  supports  7  in.  apart 
and  are  heated  to  cone  22. 

Magnesium  alumlnate  (spinel,  MgO,Al,0,)  Is  the 
most  stable  compound  of  the  system  lime-alumina- 
magnesia.  Its  fusion  point  is  2135°  C,  as  com- 
pared with  1810° C.  for  Al2SiOs,  1387°  C.  for 
5CaO,Al20,,  1587°  C.  for  CaO,Al„03,  1725°  C.  for 
3CaO,5Al  O,.  It  may  be  prepared  by  grinding  a 
mixture  of  45-2%  of  flocculent  magnesium  carbonate 
or  r.ilifornian  magnesite  with  54-8%  of  calcined 
alumina  in  a  ball-mill,  tempering  the  product  with 
water,  making  it  into  balls  of  about  1}  in.  diameter, 
and  calcining  these  at  cone  22—30.    The  calcined 
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material  is  ground  dry  lo  three  sizes  (40F,  20F 
and  20 — 40).  The  material  is  non-plastic  and 
cannot  be  cast  satisfactorily.  If  made  into  a  paste 
with  water,  it  can  be  shaped  by  means  of  a  "  jolley  " 
in  moulds  coated  with  oil  in  which  fine  graphite 
is  suspended.  The  ware  should  be  removed  from 
the  moulds  as  soon  as  possible,  dried,  and  burned. 
At  cone  17,  the  material  forms  a  cream-white, 
porous,  biscuit  ware,  but  at  cone  35  it  vitrifies  to 
a  dense,  translucent  body,  not  easily  attacked  by 
molten  slag  or  iron,  sensitive  to  exceedingly  rapid 
cooling,  but  withstanding  ordinary  usage.  It 
should  be  useful  for  furnace  linings,  crucibles, 
tubes,  combustion-bouts,  and  similar  products. 

—a.  b.  s. 

silica  bricks;  Volume-changes  of  some  commercial 

on   heating.      D.   W.  Ross.      Trans.  Ainer. 

Ceram.  Soc,  1917,  19,  83—93.  (See  also  this  J., 
1917,  718.) 
"Silica  bricks  which  have  not  been  heated  sufficiently 
during  manufacture  increase  both  in  porosity  and 
"  outside  volume "  when  reheated  to  1400°  C, 
1450°  C,  or  1500°  C,  the  increase  in  porosity  being 
roughly  proportional  to  the  increase  in  the  volume 
of  the  solid  material.  With  material  which  has 
attained  equilibrium  at  1450°  C.  there  is  very  little 
change  on  reheating  at  1500°  C,  and  there  may 
even  be  a  slight  decrease  in  the  outside  volume, 
due  to  an  increase  in  the  density  of  the  solid 
material.  By  comparing  the  percentage  increase  in 
volume  which  occurs  on  a  single  reheating  to  each 
of  three  higher  temperatures  or  on  repeated  heat- 
ings at  a  single  temperature,  an  idea  can  be  ob- 
tained as  to  how  far  each  test-piece  was  from 
equilibrium  at  the  reheating  temperature.  The 
amount  of  skin  surface  or  surface  of  the  original 
brick  on  the  test-pieces  did  not  affect  the  results. 
Test-pieces  of  less  than  150  c.c.  volume  tend  to 
give  inaccurate  results  and  still  larger  pieces  are 
preferable.  Increase  in  pore-space  is  usually  caused 
"by  and  is  proportional  to  an  increase  in  the  volume 
■of  the  solid  material.  The  influence  of  small  cracks 
on  the  increase  in  volume  is  usually  negligible.  An 
effect  of  minor  importance  is  the  fluxing  and  con- 
sequent shrinkage  of  some  particles  which  tend  to 
counteract  any  increase  of  pore-space.  The  ex- 
tremes of  porosity  in  the  original  bricks  were 
22-64%  and  31-90%  respectively.  A  volume-expan- 
sion of  1-45%  at  1400°  C,  1-38%  at  1450°  C,  and 
5-06%  at  1500°  C.  may  be  expected  when  commercial 
(American)  silica  bricks  are  reheated  at  these  tem- 
peratures. When  such  bricks  are  built  into  a  fur- 
nace, a  somewhat  greater  expansion  may  be  antici- 
pated. The  specific  gravity  of  a  silica  brick  also 
affords  an  easy  and  accurate  means  of  determining 
the  degree  to  which  it  has  been  burned,  raw  silica 
having  sp.  gr.  2-59 — 206  and  silica  completely  in- 
verted to  tridymite  and  eristobalite  sp.  gr.  2-27  and 
2-33  respectively.— A.  B.   S. 

Gror/  in  fireclay  bodies;  Effect  of  size  of .    F.  A. 

Kirkpatrick.    Trans.  Amer.  Ceram.  Soc,  1917,  19, 

2GS— 300. 
Grog  was  made  by  crushing  high-grade  firebricks 
(made  from  a  mixture  containing  50%  flint  fireclay) 
in  a  wet-pan  and  then  screening  it  through  sieves 
so  as  to  obtain  the  following  sizes  :  (a)  4 — S  mesh, 
(6)  8—12  mesh,  (c)  12—20  mesh,  (a)  20—40  mesh, 
(e)  40— SO  mesh,  if)  SO-mesh— dust.  The  various 
fractions  were  mixed  with  clay  in  different  propor- 
tions and  the  mixture  was  wetted  and  pugged.  Test- 
pieces  were  made  by  hand-moulding,  drying  in  air 
for  at  least  3  days,  then  at  05°  C.  for  one  day,  and 
finally  at  100°  G.  for  2  days.  Some  of  the  test- 
pieces  were  burned  at  cones  10,  12,  and  14.  Tests 
using  grog  particles  of  one  size. — The  body  with 
grog  of  size  /  vitrified  more  rapidly  than  the  others. 


The  SO-mesh  formed  a  dividing  line  between  the 
coarse  or  slowly  vitrifying  and  the  fine  or  rapidly 
vitrifying  grog  sizes.  Some  fine  grog  was  necessary 
for  development  of  high  strength  by  vitrification. 
From  sizes  a  to  e,  the  strength  increased  with  the 
porosity,  probably  due  to  drying  cracks;  the  size 
of  these  cracks  decreased  with  the  coarser  grog. 
From  sizes  a  to  e,  the  strength  increased  with  the 
increase  of  porosity ;  it  also  increased  with  the  sur- 
face factor  of  the  grog.  Size  e  gave  the  most 
porous  bodies.  *  Specimens  containing  the  larger 
sizes  of  grog  gave  the  best  quenching  tests.  Tests 
using  grog  of  various  sizes. — The  strength  of  raw 
bodies  varied  as  the  surface-factor  in  the  mixtures 
containing  grog  sizes  a,  b,  and  c,  and  6,  c,  and  d. 
respectively,  but  not  in  those  containing  grog  size? 
c,  d,  and  c,  and  d,  e,  and  /.  The  strength  varied 
directly  with  the  porosity  in  the  first  three  mix- 
tures mentioned,  but  inversely  as  the  porosity  in 
the  fourth  mixture.  Mixtures  of  grog  of  different 
sizes  gave  denser  bodies  than  single  sizes  of  grog, 
provided  the  smaller  grog-particles  packed  well 
into  the  voids  between  the  larger  ones.  Grog  of  size 
e  fits  into  the  voids  between  either  size  c  or  d,  and 
a  mixture  containing  25 — 00-7%  of  size  d,  0—25% 
of  size  e,  and  33-3 — OG-7%  of  size  /  approached  the 
theoretical  ratio  and  gave  the  strongest  (unburnedi 
product,  though  most  of  the  particles  in  size  e 
were  too  large.  Mixtures  of  equal  parts  of  sizes 
a,  6,  and  c,  and  of  equal  parts  of  sizes  d  and  e. 
and  size  f  alone  gave  the  densest,  but  not  the 
strongest  bodies.  If  a  mechanical  analysis  of  the 
grog  mixtures  is  made,  that  one  will  give  the 
strongest  test-pieces  which  yields  a  graph  the  lower 
part  of  which  is  parabolic  and  the  upper  part  is 
a  straight  line.  In  the  burned  state,  the  surface- 
factor  affords  an  accurate  means  of  judging  the 
strength  of  the  material,  but  the  porosity  is  often 
misleading.  The  strength  increased  with  a  higher 
burning  temperature.  Mixtures  containing  grog 
sizes  6,  c,  and  d  gave  the  best  quenching  tests. 
Grog  for  glass-pots  and  similar  bodies  should  not 
contain  too  much  fine  material  or  that  of  inter- 
mediate sizes,  as  this  is  a  source  of  low  strength 
and  cracking  during  drying.  The  best  bodies  for 
this  purpose  have  compositions  corresponding 
closely  to  the  parabola  previously  mentioned,  and 
have  a  modulus  of  rupture  of  275 — 300  lb.  per  sq. 
in.  in  the  dried  state  and  3500 — 4400  lb.  per  sq.  in. 
in  the  burned  state.  For  saggers  having  walls  and 
bottoms  1  in.  in  thickness,  a  mixture  of  1  part  of 
grog  of  size  a.  3  parts  of  size  b,  and  1  part  of  size  c 
is  recommended  where  resistance  to  repeated  heat- 
ing and  cooling  is  desired  more  than  strength, 
whilst  a  mixture  of  two  parts  of  size  c  and  1  part 
of  size  d,  or  the  use  of  size  c  alone,  will  give 
greater  strength  at  some  sacrifice  of  durability. 
Both  very  large  and  very  fine  grog  are  alike  un- 
desirable in  saggers. — A.  B.  S. 

Firebricks:    Modified    load-test    for    .       J.    B. 

Shaw.    Trans.  Amer.  Ceram.  Soc,  1917,  19,  49S— 

500. 
In  order  to  classify  high-grade  firebricks  more 
closely  than  is  possible  when  a  constant  load  is 
applied,  the  author  applies  the  pressure  by  means 
of  a  spring  so  that  the  load  diminishes  when  the 
brick  begins  to  yield  or  is  crushed.  It  is  suggested 
that  a  test  under  diminishing  pressure  bears  a 
closer  resemblance  to  furnace  conditions  than  a  test 
with  a  constant  load. — A.  B.  S. 

Lead  glazes;  Cost  of  raw .    H.  F.  Staley  and 

B.  C.   Hewitt.    Trans.  Amer.   Ceram.   Soc,  1917, 
19,  659-673. 
A  series  of  10S  glazes  was  composed  of  the  follow- 
ing ingredients  :  white  lead  at  3%d.  per  lb.,  felspar, 
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whiting,  Clay,  and  Mint  eacb  al  \d.  per  lb.  Re 
placement  of  lead  oxide  by  felspar  did  aol  affect  the 
texture,  but  made  the  glazes  more  refractory,  In- 
creasing the  lime  and  reducing  the  lead  oxide  and 
felspar  In  equal  proportions  made  the  glazes  more 
refractor;  and  tended  to  make  them  matt.  An 
Increase  In  the  claj  content  made  the  glazes  more 
refractory  and  dull.  An  Increase  In  flint  usually 
made  the  glazes  more  fusible  and  glossy.  Increas- 
ing the  temperature  Increased  the  number  of  bright 
glazes,  especially  those  rich  In  lead  oxide.  B"or  use 
ai  cones  05  3,  the  cheapest  bright  glazes  cost  V4d. 
-  2-25d.  per  lb.  The  cheapest  silky  matt  glazes 
cost  l-65d.  2-25o*.,  and  the  cheapest  watery  matt 
glaaes  L-65d.  2-25d.  per  lb.  In  the  discussion,  ii 
was  pointed  out  that  the  cost  of  the  glaze  materials 
is  so  small  a  part  of  the  total  cost  of  the  ware,  that 
the  production  of  a  minimum  amount  . .f  defective 
ware,  ratlin-  than  the  cost  Of  the  glaze,  should 
have  tin-  chief  consideration,    a.  B.  s. 

I. mil  glazes;  Physical  and  ohemlcal  properties  of 
lead  compounds  and  their  use  in  raw .    W.  A. 

Morgan.       Trans.    Amer.    tVram.    SOC.,    1WT,    19. 

-112 


LrrHABOI  and  red  load  may  ho  substituted  for  white 
lead  (usually  with  a  saving  in  cost)  if  the  neces- 
sary adjustment  is  made  in  the  viscosity  of  the 
glaze  and  the  same  equivalent  of  PbO  is  used.  The 
"  fumed  oxides  "  an'  equal  in  purity  to  white  lead 
and  though  they  have  a  higher  sp.  gr,  they  will 
remain  in  suspension  longer  on  account  of  their 

great    fineness.      When    dry.    the    OXlde    glazes     are 

harder  and  bo  produce  less  iiust  than  those  contain- 
ing white  lead.— A.  B.  S. 

Lead  glotses;  study  of  three-component  normative 
Systems  \V.   ii.   Whltford.     Trans. 

Amer.  Oeram.  Boc.,  lffl.7,  19.  812    330. 

The  compositions  of  various  raw  glazes  were  repre- 
sented in  triangular  diagrams  with  the  following 
end-members  :—Anorthlte  series:  orthoclase 
(potash  felspar),  anorthlte  (made  from  whiting  and 

kaolin),  and  lead  metasilieate  (made  from  white 
lead  and  flint).  Wollastonite  series:  orthoclase, 
wollastonlte  (made  from  whiting  and  Hint  i.  ami 
lead  metasilieate.  Zinc  silicate  series  :  orthoclase . 
ziuc  metasilieate  (made  from  zinc  oxide  and  flint  I, 
and  lead  metasilieate.  The  glazes  were  applied  to 
white,  biscuit  wall-tiles  and  burned  at  cones  06,  02, 
1,  and  3  respectively  for  from  12  to  Hi  hrs.  When 
the  end-members  are  properly  chosen,  the  normative 
system  of  glaze  calculation  and  blending  (this  J., 
1912.  112s>  gives  series  of  glazes  whose  physical 
proi>erties  vary  in  a  regular  manner.  The  glazes 
in  the  anorthlte  series  are  more  refractory  than  t lii- 
others  and  contain  a  larger  proportion  of  matt 
glazes.  Matlness  is  a  function  of  temperature  and 
composition;  it  is  determined  by  the  anorthlte  con- 
tent and  bears  no  relation  to  the  oxygen  ratio. 
Most  of  the  glazes  of  the  wollastonite  series  were 
bright,  the  division  between  these  ami  the  dull 
glazes  being  fixed  at  each  temperature  by  the  wolla- 
stonite content.  Most  of  those  in  the  zinc  silicate 
series  were  bright  glazes  and  stoneware  enamels, 
but  a  few  matt  and  some  truly  crystalline  glazes 
were  produced. — A.  B.  S. 

Fritted  glazes;  Control  of  fusibility  in  -  — .    II.  F. 

St  a  ley   and    It.    .1.   Riley.     Trans.    Amer.   Cer 

Soc,  1917,  19,  042— ir,2. 

Within  fairly  large  limits,  equal  melted  weights  of 
potassium,  sodium,  calcium,  magnesium,  zinc.  lead. 
and  boron  oxides  have  about  the  same  effect  on  the 
fusibility  of  glazes.  Two-thirds  of  a  pound  of  flint 
increases  the  refractoriness  of  a  frit   rather  more 


than  1  lb.  of  felspar  Enamels  high  in  felspar  art 
belter  in  every  way  than  those  high  In  flint. 
Knaiuels  rich  in  lime  are  pink  in  colour.— A.  B.  S. 

Matt  glazes;  Bffeoi  <>f  porosity  of  the  body  and 
moisture  oonttmt  of  tiii-  glome  in  tin-  application 

of .    F.  s.  Hunt.    Trans.  Amer.  Oeram.  Soc, 

L917,  19.  428     Hi. 

Three  representative  raw  lead  man   glazes,  with 

different    moisture  contents,  were  applied  to  tiles  ot 

a  constant  composition,  but  with  porosities  varying 
from  14  to  31%.  It  was  found  that  the  weight  ol 
glaze  per   unit   area    determines  the    texture  of  the 

glaze  surface.    The  best  man  effects  were  produ i 

when  the  burned  glaze  had  a  weight  of  0-100  to 
0-135  grain  per  sip  cm.  of  tile  area. — A.  B.  S. 


Glazes;  drawling  of  matt  .    0.  F.  Binns  and 

M.  B.  Saunders.     Trans.  Amer.  Ceram.  Soc,  1917. 
19,  097— 000. 

Tub:  factors  which  chiefly  affect  the  tendency  of 
matt  glazes  to  crawl  are  the  burning  of  the  body 
and  the  grinding  of  the  glaze.  The  glaze  fell  oil 
some  short-fired  pieces  in  large  flakes,  even  when 
mucilage  had  been  added  to  the  glaze-slip.  Witli 
OVer-grOUnd  material,  the  addition  of  mucilage  is 
useful,  especially  when  all  the  clay  in  the  glaze  is 
calcined.  The  best  results  were  obtained  with  a 
glaze  made  from  calcined  clay,  ground  for  half  an 
hour,  mixed  with  mucilage,  and  applied  to  a  well- 
tired  body  which  hail  previously  been  soaked  to 
satural  ion.— A.  B.  S. 


Bristol   glazes  compounded    em    the  euteetie   basis; 

Practical    application    of   .     A.    S.    Wat's. 

Trans.  Amer.  Ceram.  Soc,  1917,  19,  301—302. 

Thbee  glazes  wen:  selected  from  the  euteetie  area 
mentioned  In  a  previous  paper  (see  this  J.,  1917, 
710),  having  the  following  compositions  :  — 


Felspar  

Whiting  

Zinc  oxide 

China  clay     

Hall  clay         

Flint 

They  were  mixed  with  water  to  form  a  slip  weigh- 
ing 22  oz.  per  pint.  When  properly  ground  and 
mixed,  these  glazes  are  satisfactory  between  cones 
3  and  14  on  a  large  variety  of  clays.  In  no  case 
was  crawling  or  crazing  noted.  At  cones  3.  4,  and 
~>.  these  glazes  produce  line  smooth  enamels,  suit- 
able for  novelty  pottery  and  cooking  ware;  at  cone 
in  they  arc  opaque  enough  for  use  on  buff-burning 
clay,  and  at  cones  12  to  14  are  useful  for  electrical 
porcelain.— A.  r>.  S. 

Terra-cotta;  Plnholing  and  peeling   on  .    H. 

Wilson.       Trans.   Amer.   Ceram.    Soc,  1917,    19, 
209-21.J. 

•■  1'iNiiOLES  "  are  caused  by  small  tongues  of  under- 
slip  which  rise  through  the  glaze  and  leave  a  clean 
hole  with  a  distinct  projection.  They  are  not 
merely  small  blisters  or  holes  in  the  glaze.  Pin- 
holes are  produced  when  a  second  coating  of  under- 
— 1  i I ►  or  a  coating  of  glaze  is  sprayed  on  to  dry 
terra-COtta,  when  no  barium  salt  is  added  to  a  body 
containing  soluble  salts,  when  an  excess  of  barium 
carbonate  is  added  to  the  clay,  and  when  the  dry- 
ware  is  brushed  over  with  a  10%  solution  of  barium 
chloride  or  fluoride  previous  to  slip-coating  and 
glazing.  In  the  case  of  all  glazed  ware,  plnholing 
is  worse  in  glazes  which  flow  least  in  firing.     Pin- 


A 

B 

C 

60-87 

57-07 

50-10 

0-25 

5-86 

9-01 

7-7G 

10-69 

9-73 

7-00 

8-15 

9-07 

7-06 

8-15 

9-07 

n-oo 

10-08 

1302 
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holes  are  not  prevented  by  rubbing  the  dried  and 
glazed  surface,  by  avoiding  the  use  of  oil,  or  by 
brushing  away  all  dust  before  coating  the  ware. 
They  are  not  caused  by  particles  of  plaster  from 
the  mould  or  by  the  slip-  or  glaze-coatings  being 
too  dry  before  a  further  coating  is  applied.  They 
are  partially  prevented  by  removing  the  surface  of 
the  ware  with  sand-paper,  by  firing  the  underslip 
with  no  glaze  covering,  and  by  adding  2%  of  a 
mixture  of  barium  carbonate  and  fluoride.  They 
are  wholly  prevented  or  remedied  by  re-spraying 
the  burned  pieces  with  glaze  and  reburning  or,  pre- 
ferably, by  adding  2%  "  gum  arabic  sorts  "  to  the 
underslip  and  3%  to  the  glaze.— A.  B.  S. 

Magnesia-alumina-silica   mixtures;   A    deformation 

study    of  .       A.    S.    Watts.       Trans.   Amer. 

Ceram.  Soc,  1917,  19,  453-^56. 

Tite  most  fusible  mixture  of  magnesium  carbonate, 
china  clay,  and  flint  contained  20%  MgO,  20%  A1,0,, 
and  00%  SiO,,  and  had  a  deformation  temperature 
of  cone  12.  The  deformation  was  very  rapid.  Mix- 
tures  containing  less  than  40%  Si02  curled  forward 
at  cone  8,  but  this  was  not  true  deformation.  Mix- 
tures containing  35%  MgO  or  more  shrank  consider- 
ably at  cone  10.— A.  B.  S. 


Baryta-alumina-silica    mixtures;    A     deformation 

study  of .    A.  S.  Watts.    Trans.  Amer.  Ceram. 

Soc,  1917,  19,  457—459. 

The  most  fusible  mixtures  of  barium  carbonate, 
china  clay,  and  flint  contained  35%  BaO,  10% 
A1„03,  55%  Si02,  and  40%  BaO,  10%  A120„,  50% 
Si02  respectively.  They  both  deformed  completely 
at  cone  6.  Five  other  mixtures  deformed  at  cone  7, 
ten  at  cone  8,  seven  at  cone  9,  and  four  at  cone  10. 
No  mixture  of  barium  carbonate  and  flint  deformed 
at  or  below  cone  10.  The  ternary  mixtures  con- 
taining 10%  A1„0  fused  to  clear  glasses;  those 
with  only  5%  Al203  were  opaque.— A.  B.  S. 

[Crystalline  glazes.]  Investigation  of  the  ternary 
system  willemitc-tephroite-soda  glass.  H.  C. 
Arnold.  Trans.  Amer.  Ceram.  Soc,  1917,  19, 
674—095. 

Willemite  (2ZnO,Si02),  tephroite  (2MnO,Si02), 
and  soda  glass  (Na20,2SiOJ  were  prepared  syn- 
thetically, and  mixtures  of  these  in  various  propor- 
tions  were  heated  to  1175°  C.  in  3J  hrs.,  the  results 
being  plotted  on  a  triangular  diagram.  The  most 
promising  specimens  were  re-melted  at  cone  12  in 
24  hrs.  and  cooled  for  02  hrs.  Long  acicular  crystals 
of  willemite  grow  most  readily  in  a  mixture 
of  equal  parts  of  willemite  and  soda  glass.  A 
larger  proportion  of  willemite  produces  crystals 
which  are  too  small  to  be  satisfactory.  Crystallisa- 
tion is  less  definite  in  the  presence  of  manganese 
than  In  that  of  zinc.  Three  compounds  of 
manganese  are  produced  :  hausmannite,  Mn,Od,  Is 
first  formed,  its  development  being  greatly  increased 
on  prolonged  heating  at  a  temperature  correspond- 
ing to  moderate  viscosity  of  the  glaze.  If  the  mass 
is  free  to  attack  silicious  material,  rhodonite 
(manganese  trisilieate)  is  formed,  but  otherwise 
tephroite  (manganese  orthosilicate).  Evidence  of 
immiscible  liquids  was  found  in  various  parts  of  the 
field.  The  material  with  the  lowest  melting  point 
(772°  C.)  is  opposite  the  glass-willemite  eutectic  and 
close  to  the  glass-tephroite  eutectic  in  the  triangular 
diagram. — A.  B.  S. 

Chrome-tin    colours    at    cone    9.    B.    H.     Minton. 

Trans.  Amer.  Ceram.  Soc,  1917,  19,  378—396. 
To  develop  a  pink  colour  underglaze  at  cone  9,  the 
glaze  must  contain  tin  oxide.    The  composition  of 


the  glaze  appears  to  be  more  important  than  that 
of  the  stain.  Re-firing  weakens  the  colour  and 
may  destroy  it.  Strontium  chromate  and  barium 
chromate  produce  stronger  colours  than  any  other 
chromate  used,  with  chromic  oxide  as  the  next 
best.  Zinc  chromate  also  produces  a  strong  colour. 
Lead  chromate  does  not  yield  dark  reds  and  causes 
milkiness.  Potassium  bichromate  is  the  best  source 
of  chromic  oxide  for  clear  reds.  Calcium  fluoride 
is  superior  to  calcium  carbonate  or  sulphate. 
Milkiness  appears  to  be  the  result  of  incomplete 
reaction  between  the  chromic  oxide  and  the  lime 
(depending  on  the  source  of  each)  and  on  insufficient 
lime.  Unwashed  stains  are  preferable  for  the 
stronger  colours. — A.  B.  S. 


m 1  i  -glaze  colours  at  cone  6 — 7.    H.Wilson.    Trans. 
Amer.  Ceram.   Soc,  1917,  19,  653—658. 

To  glaze  a  large  number  of  pieces  of  ornamented 
terra-cotta  in  two  colours,  the  raised  work  being 
white  on  a  coloured  background,  the  whole  of  the 
pieces  were  first  sprayed  with  white  glaze  slip 
containing  gum  arabic,  and  a  coloured  overglaze 
stain  was  then  applied  with  a  fine  air  brush.  Any 
stain  which  had  fallen  where  it  was  not  required 
was  removed  (when  dry)  with  a  stiff  brush,  the 
gum  in  the  glaze  making  it  sufficiently  hard  to  resist 
this  treatment.  A  final  coat  of  a  dilute  solution 
of  gum  arabic  was  applied  in  some  cases  to  pre- 
vent the  overglaze  from  "  dusting."  The  pieces 
were  then  fired  in  the  usual  way  at  cone  6 — 7.  For 
yellow  backgrounds,  a  mixture  of  a  commercial 
yellow  stain,  powdered  rutile,and  uranium  sulphate 
or  nitrate,  ground  with  water,  was  used;  for  pink 
or  rose  backgrounds,  a  mixture  of  tin  oxide, 
whiting,  potassium  bichromate,  and  flint;  and  for 
brown  backgrounds  a  mixture  of  this  or  a  chrome 
green  stain  with  the  yellow  mixture  mentioned 
above.  For  violet  backgrounds,  a  mixture  of  china 
clay,  zinc  oxide,  flint,  sodium  nitrate,  and  cobalt 
oxide  was  used,  and  for  green  backgrounds,  a  mix- 
ture of  cobalt  oxide  and  uranium  nitrate  stains. 

—A.  B.  S. 


Enamels;  American  clays  for  floating  .     J.  B. 

Shaw.    Trans.  Amer.  Ceram.  Soc,  1917,  19,  339— 
360. 

A  Tennessee  and  a  Florida  ball  clay  were  each 
found  to  be  satisfactory  substitutes  for  the 
Valendar  (German)  clay  commonly  used  for  keep- 
ing the  non-plastic  ingredients  of  an  enamel  slip  in 
suspension  and  for  making  the  slip  of  suitable  con- 
sistency. For  measuring  the  viscosity  of  the  slips 
a  viscometer  was  used  which  has  two  outlets 
3/32  in.  and  5/32  in.  diameter  respectively.  The 
viscosity  is  found  by  dividing  the  volume  of  slip 
flowing  through  one  outlet  by  that  which  flows 
simultaneously  through  the  other,  and  so  avoids 
referring  the  viscosity  to  water  as  nnity.  Enamel 
slips  of  high  viscosity  and  low  sp.  gr.  give  the  best 
results.  By  keeping  the  consistency  of  the  slip 
(i.e.,  the  viscosity  divided  by  the  sp.  gr.)  constant, 
more  uniform  results  are  obtained  in  enamelling. 
The  quantity  of  flocculating  agent  (aluminium  or 
magnesium  sulphate)  present  in  the  slip  is  unim- 
portant so  long  as  sufficient  is  added  to  flocculate  the 
clay ;  0-5%  of  magnesium  sulphate,  as  ordinarily  used 
in  commercial  practice,  was  found  to  be  better  than 
stannic  chloride  (0-5%)  or  borax  (3%).  The  use  of 
a  flocculating  agent  prevents  the  enamel  from  flow- 
ing down  the  sides  of  the  ware  in  an  undesirable 
manner,  even  when  the  slips  have  a  low  sp.  gr. 
The  maximum  viscosity  obtained  was  6-5,  but  a 
value  as  low  as  4-5  is  permissible  if  the  volume- 
weight  of  the  slip  is  about  150  grms.  per  100  c.c. 

—A.  B.  S. 


v  :    \XXVII.,  No.  17.] 


C...    VIII.     (I1.\SS:   (T.KUIICS. 


513. 


h'namel  surfaces  under  the  microscope.  B.  P. 
Poste.  Trans.  Amer.  Oram.  Soc  ,  J«»l 7.  19,  140— 
159. 

In  conilnuation  of  previous  work  on  toe  resistance 

nf  enamels  (o  acids  (tills  J.,  1917,  879),  various 
pieces  of  enamelled  ware  (Including  pieces  fired 
above  and  below  the  usual  temperature)  were 
examined  under  a  microscope  with  a  magnification 
of  75  diameters.  The  results  snowed  Hint  marked 
variations  In  the  physical  condition  of  the  enamel 
are  brought  about  by  different  beat-treatments. 
Similar  variations  were  observed  in  samples  of 
commercial  enamelled  ware.  In  under-burned 
pieces,  the  enamel  consists  chielly  of  a  Rlassy  matrix 
containing  fine  bubbles  and  particles  of  unfused 
material.  In  normally  burned  enamels,  the  unfused 
matter  is  absent  and  the  babbles  run  together 
forming  larger  ones.  In  over-burned  enamels,  the 
bubbles  continue  to  combine  until  they  produce 
surface-pitting  visible  to  the  nuked  eye.  Enamels 
wblcb  had  been  treated  with  warm  hydrochloric 
acid  for  several  hours  were  also  examined.  The 
acid  tends  to  soften  the  enamel,  to  dissolve  some 
of  the  constituents,  and  to  leave  behind  a  fine 
white  powder  which  can  be  rubbed  off  when  the 
surface  Is  dry.  The  paiior  is  illustrated  with  14 
photomicrographs. — A.  B.  s. 


latent    heats    of    fusion    of    lime    and    magnesia. 
Washburn.    See  VII. 


Instrument    for     measuring     plasticity.      Emlev. 
See  IX. 


Patents. 

tilass    furnace;    Electric    .      J.     O.    Erskine, 

Steubenville,  Ohio.  U.S.  Pat.  l,2t!7,317,  May  21, 
1918.  Date  of  appl.,  Nov.  21,  1917. 
Two  electrodes  are  partially  immersed  in  the  glass- 
producing  materials  and  an  electric  current  is  passed 
so  as  to  melt  the  materials  and  produce  glass  con- 
tinuously. The  charge  forms  Ihe  sole  resistance 
for  generating  the  heat  by  which  melting  is  accom- 
plished. The  melting  and  working  chambers  of  the 
furnace  may  each  be  provided  with  a  separate  set 
of  partially  immersed  electrodes.— A.  B.  S. 


Sheet  glass;  Method  of  and  apparatus  for  drawing 

.    T.   H.   Chadwick,   Arnold,   Pa.     U.S.    Pat. 

1,207,849,  May  28,  1918.    Date  of  appl.,  Nov.  23. 
1916. 

A  continuous  sheet  of  glass  is  drawn  from  the 
molten  "  metal  "  by  means  of  a  gripping  device  and 
elevator.  The  edges  of  the  sheet  are  cooled  by  an 
air-blast  and  the  glass  is  then  cut  into  individual 
sheets  by  a  travelling  oxy-acetylene  flame,  the 
severed  sheets  being  moved  at  a  more  rapid  rate 
than  the  continuous  one. — A.  B.  S. 


Kilns  for  earthenware,  tiles,  and  other  articles. 
W.  Bennett,  Stoke-on-Trent.  Eng.  Pat.  117,147, 
July  lfi,  1917.     (Appl.  No.  10,257  of  1917.) 

A  gas-fired  kiln  or  oven  In  which  the  flame  is 
equally  distributed  over  the  kiln  bottom  and 
through  the  walls  is  constructed  with  a  gas  flue,  a, 
extending  longitudinally  at  one  side  of  the  kiln, 
and  connected  with  a  series  of  transverse  conduits. 
b.  which  lead  to  a  combustion  chamber,  0,  placed 
midway  in  the  kiln  and  extending  the  whole  length 
of  the  latter.    Parallel  to  the  transverse  gas  con- 


duits and  alternating  with  them  are  air  passages. 
The  products  of  combustion   from  the  chamber,  c, 


pass  up  around  the  sides  of  the  kiln  through  flues, 
(.  to  the  chimney.  Means  of  regulating  the  gas 
and  air  are  provided.— A.  B.  S. 


Tunnel  kilns  [for  pottery];  Continuous  .    G.  H. 

Benjamin,  New  York.     Eng.  Pat  117,383,  Nov.  12, 
1917.     (Appl.  No.  lfi,592  of  1917.) 

The  kiln  is  heated  by  a  series  of  internal  hori- 
zontal flues  or  combustion  chambers  placed  end  to 
end  and  built  up  in  sections  to  allow  them  to  expand 
or  contract  without  injury.  Air  and  gas  are'  sup- 
plied to  these  chambers  under  pressure.  The  pro- 
ducts of  combustion  are  withdrawn  and  used  in  an 
external  air-heater,  to  heat  the  air  required  for 
the  combustion  of  the  gas  used  as  fuel  and  also  for 
supplying  a  current  of  air  to  the  interior  of  the 
oven.  The  circulation  of  the  air  is  effected  by 
means  of  an  external  pump. — A.  B.  S. 


Glaze  used  in  the  manufacture  of  potter//  and  like 
articles.  W.  P.  and  W.  H.  Edwards  and  W. 
Mollart,  Stoke-on-Trent.  Eng.  Pat.  117,047, 
Feb.  13,  1918.     (Appl.  No.  2579  of  1918.) 

Calcined  shells  are  ground  to  a  very  fine  powder, 
mixed  with  water,  and  added  to  ordinary  potter's 
glaze  in  the  proportion  of  2  oz.  to  1  cwt.  of  glaze. 
The  mixture  is  agitated  for  about  5  mins.,  when  it 
thickens,  but  may  be  diluted  with  water  to  a  con- 
venient consistence.  It  is  claimed  that  the  use  of 
the  powder  produces  a  better  distribution  of  the 
glaze  and  reduces  the  amount  of  glaze  material 
(particularly  lead  compounds)  used. — A.  B.  S. 


Platinizing  earthenware,  pottery,  and  the  like. 
F.  J.  Kettel,  Beckenham,  Kent,  A.  Gasch  and 
T.  A.  Dean,  Loudon.  Eng.  Pat.  117,432,  May  13, 
1918.     (Appl.  No.  8003  of  1918.) 

The  article  is  covered  with  a  solution  or  emulsion 
of  platinum  chloride,  phenylhydrazlne,  and  glycerol, 
heated  sufficiently  (e.g.,  to  850°— 900°  C.)  to  reduce 
the  platinum  to  the  metallic  state,  and  then  allowed 
to  cool  gradually.  The  solution  or  emulsion  is 
prepared  by  dissolving  3  grms.  of  platinum  chloride 
in  the  least  possible  quantity  of  water,  adding 
12  c.c.  of  glycerol,  and  heating  the  mixture  to 
100°  O.,  at  which  temperature  it  is  maintained  for 
about  1J  hrs.  The  phenylhydrazine  is  then  added, 
drop  by  drop,  stirring  after  each  addition,  and 
after  settling,  the  clear  liquid  is  decanted. 

—A.  B.  S. 
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Refractory  furnace  lining  and  process  of  making. 
S.  B.  Newberry,  Cleveland,  Ohio.  U  s  pn't 
1,207,080,  May  28,  1918.  Date  of  appl.,  June  25 
1917. 

Limestone  or  magnesian  limestone  is  ground  and 
mixed  with  2—10%  of  oxides  of  the  aluminium-iron 
group,  capable  of  forming  fusible  compounds  with 
lime  and  substantially  free  from  silica.  The  mix- 
ture is  calcined  to  form  a  dense  clinker.— A.  B.  S. 

Aluminous  abrasives.  T.  B.  Allen,  Toronto, 
Canada,  Assignor  to  The  Carborundum  Co.', 
Niagara  Falls,  N.Y.  U.S.  Pats,  (a)  1.20S.532  and 
<b)  1,208,533,  June  4,  191S.  Dates  of  appl.,  (a) 
Nov.  11,  1910;  (b)  Aug.  7,  1917. 

(A)  An  aluminous  ore  containing  15%  or  more  of 
iron  oxide  and  silica  is  heated  to  fusion  in  a  reduc- 
ing atmosphere  and  is  then  allowed  to  cool  and 
crystallise.  (b)  A  crystalline  fused  aluminous 
abrasive  material  containing  more  than  00%  of 
crystalline  alumina  and  more  than  10%  of  silica, 
iron  oxide,  and  titanium  oxide,  the  major  portion 
of  the  crystals  being  less  than  001  mm.  in  diameter. 

—A.  B.  S. 


IX.-BUILDING  MATERIALS. 

Paring  bricks  from  blast-furnace  slag.     3.  B.  Shaw. 

Trans.  Amer.  Ceram.  Soc,  1917,  19.  507—522. 
The  author  claims  that  the  possibility  of  using 
American  slags  for  the  manufacture  of  paving 
bricks  has  been  conclusively  proved.  The  charac- 
teristics of  the  bricks  dei>end  more  on  the  manner 
in  which  the  slag  is  cooled  than  on  its  composition. 
The  following  process  is  recommended  :  The  slag 
from  the  furnace  is  poured  into  a  tilting  frit-fur- 
nace and  any  additional  materials  (such  as  10 — 20% 
of  silica  or  iron  oxide)  required  to  bring  it  to  a 
desired  composition  are  then  added.  The  mixture 
is  brought  to  a  quiet  fusion,  and  run  iuto  moulds. 
The  moulds  with  their  contents  are  immediately 
placed  in  an  annealing  furnace  at  the  softening 
temperature  of  the  bricks,  and  are  maintained  at 
this  temperature  until  the  bricks  are  uniform 
throughout ;  or  the  bricks  are  buried  in  sand.  The 
rate  and  mode  of  annealing  are  of  great  import- 
ance and  determine  whether  tough,  good  bricks  or 
brittle  ones  are  produced. — A.  B.  S. 


Gypsum;  Measurement  of  the  time  of  set  of  calcined 

.    W.  E.  Emley.    Trans.  Amer.  Ceram.  Soc, 

1917,  19,  573—584. 

The  normal  consistency  of  the  plaster  is  first  deter- 
mined, using  the  Southard  instrument  as  recom- 
mended by  the  American  Society  for  Testing 
Materials.  From  this  is  ascertained  the  amount  of 
water  to  be  added  to  300  grins,  of  the  sample.  This 
quantity  of  water  is  placed  in  a  casserole  and  300 
grms.  of  the  sample  placed  in  it,  without  splashing, 
in  less  than  2  sees.  The  plaster  is  allowed  to  soak 
quietly  for  5S  sees.,  the  mixture  is  stirred  vigorously 
for  1  min.,  and  is  then  poured  into  a  mould  made  of 
hard  rubber  and  dipped  in  melted  paraffin.  At 
1-mimite  intervals  it  is  tested  with  a  standard  Vicat 
needle.  The  time  which  elapses  between  the  adding 
of  the  sample  to  the  water  and  that  when  the 
needle  no  longer  penetrates  to  the  bottom  of  the 
mass  is  recorded  as  the  time  of  final  set.  The 
mould  can  be  cleaned  readily,  if  it  is  first  heated 
very  gently.  No  method  has  been  found  for  deter- 
mining the  time  of  initial  set,  but  as  this  does  not 
appreciably  affect  the  ultimate  properties  of  the 
plaster,  it  is  unimportant.— A.  P..  S. 


Plasticity  [of  wall-plasters];  Instrument  for  measur- 
ing   .     W.   E.   Emley.    Trans.   Amer.   Ceram 

Soc,  1917,  19,  523-533. 

As  the  plasticity  of  a  wall-plaster  is  usually  judged 
by  means  of  a  trowel  held  at  an  angle  of'io0— 15° 
to  the  wall,  an  instrument  was  devised  in  which 
the  trowel  is  replaced  by  a  cone  mounted  point 
downwards,  the  side  of  which  makes  an  angle  of 
10°  with  the  horizontal,  and  the  wall  is  represented 
by  a  disc  of  plaster  of  Paris  of  known  absorption 
mounted  on  a  vertical  shaft,  below  and  concentric 
with  the  axis  of  the  cone;  the  shaft  is  threaded  and 
runs  through  a  fixed  nut.  The  material  of  which 
the  plasticity  is  to  be  measured  is  placed  on  the  disc 
and  the  latter  is  forced  upwards  against  the  coiie 
with  a  spiral  motion  at  a  constant  speed  (this  being 
more  convenient  than  moving  the  "  trowel  "  over 
the  disc).  The  pressure  exerted  is  analogous  to 
that  component  of  the  force  exerted  by  the  trowel 
which  acts  normally  to  the  wall;  the  tangential 
force  of  the  turning  movement  of  the  disc  over  the 
face  of  the  cone  brings  into  play  that  component 
of  the  force  which  is  parallel  to  the  wall.  The  cone 
is  so  mounted  that  either  of  these  forces  is  able  to 
cause  motion  independently  of  the  other,  this  motion 
being  transmitted  through  a  system  of  levers  to  one 
of  two  bars  suspended  like  pendulums.  When  a 
constant  force  moves  the  cone,  the  bars  swing  out 
until  in  equilibrium  with  the  force  of  gravity  acting 
on  them;  both  the  cone  and  bars  then  become 
stationary  and  the  force  acting  on  the  cone  is 
directly  proportional  to  the  size  of  the  angle  through 
which  the  bars  have  moved.  The  machine  is  run 
at  a  constant  speed  for  a  definite  time — say  3  mins. 
A  tangential  force  of  (say)  2  grms.  per  sq.  cm.  is 
arbitrarily  assumed  as  the  starting  point  and  a 
boundary  ordinate  erected  through  this  point,  the 
other  being  at  a  point  representing  3  mins.  later. 
The  position  of  the  first  ordinate  depends  on  the 
consistency  of  the  paste  under  examination,  but  the 
average  value  of  the  tangential  force  between  the 
two  ordinates  (which  is  the  plasticity-figure)  is  in- 
dependent of  the  consistency.  The  plasticity-figure 
for  limes  lies  between  5  and  20.  The  ratio  of  the 
tangential  to  the  vertical  force  with  clays  is  so  much 
greater  than  with  limes  that  the  machine  would 
have  to  be  modified  to  make  it  suitable  for  use 
with  clays.— A.  B.  S. 


Volume  changes  of  some  commercial  silica   bricks 
on    heating.     Ross.     Srr   VIII. 

Patents. 

Concrete  and  the  like.  W.  J.  Stewart.  London. 
Eng.  Pat.  117,501,  July  25,  1917.  (Appl.  No.  10,090 
of  1917.) 

Ah  aggregate  of  low  specific  gravity  is  made  by 
moulding  clay  into  spheres  of  various  sizes  (e.g. 
\  in.,  I  in.,  ami  3  in.  diameter),  burning  these  at  a 
suitable  temperature,  and  glazing  them.  Before  the 
fused  glaze  has  become  hard,  the  spheres  are  caused 
to  pick  up  sand  so  as  to  give  them  a  rough  surface. 
If  a  vitreous  clay  (such  as  that  used  for  making 
blue  bricks)  is  employed,  the  glazing  and  sanding 
are  unnecessary.  The  aggregate  thus  prepared  may 
be  made  into  concrete  by  arranging  it  in  a  mould 
in  a  series  of  layers  of  different  sizes  and  then 
filling  'the  mould'  with  the  cement  matrix  from 
below  upwards. — A.  B.  S. 

Binder  for  roads,  etc..  and  process  for  making 
same.  E.  A.  Paterson,  Thorold,  Canada.  U.S. 
Pat.  1,200.01*.  May  21.  1918.     Date  of  appl.,  Jan.  5, 

1910. 

A  mxDF.R  for  stony  agglomerates  is  made  by  treating 
a    solution  of   an  alkali   silicate   (sodium  silicate) 
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with  a  soluble  balold  sjiit  of  an  alkaline-earth 
n  alcfam  i-li !•  >ti<lf  i  and  with  an  acid  capable  of  cum 
bluing  with  the  alkali-metal  base  of  the  silicate  to 
form  a  Bait  which,  In  solution,  is  inert  to  organic 
substances,  and  Is  gradually  removed  by  weather- 
Pari  oil  the  silicic  acid  is  liberated  In  the 
five  slate  and  part  forms  insoluble  calcium  silicate. 

—A.  B.  8. 

Fibrous  composition  and  process  of  making  tin 
same.  G.  A.  Henderson,  st.  Albans,  W.Va.  U.S. 
Pat.  1,270,732,  June  23,  1818.  Date  of  appl., 
July  BO,  1917. 

lble  material  (such  as  hard  wood)  consisting 
of  fibres  of  exactly  uniform  thickness  but  of  Irre- 
gular lengths  and  breadths,  is  passed  through  an 
open-ended  vat  containing  a  hoi  binding  and  pre- 
servative agent  so  as  to  expand  the  pores  of  the 
fibres,  vaporise  the  moisture  In  them,  and  Mil  the 
pores  with  a  predetermined  a unl  of  preservative. 

team  produced  Is  will. drawn  from  the  val 
and  the  material  is  compressed  Into  shape. 

—A.  B.  s. 

Timber;  Kilns  and  vim  mini*  for  drying  .    M. 

llalkcs.    Dunston,    Lincoln.     Eng.    Pat    117,040, 
.Ian.   11.   1918.     (Appl.   No.   702  of  1918.) 

Saturation   of   porous    fabrics   [popcr-ooord]    with 
asphalt.     D.S.  Pat.  1,268,430.     See  V. 


X.-METALSj   METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Blast-furnaces;  Hot   titn^t   for  .    O.  Simmers- 
bach.     Staid  u.  Blsen,  Pals,  38.  697—703. 

In  the  Oowper  hot  Mast  stove  the  combustible  gases 

are    distributed    uniformly    over    the   whole   Of    the 

brickwork  from  the  centre  to  the  walls  and  pass 
through  all  the  channels  with  a  uniform  velocity. 

usually  about  1  metre  per  sec.     Willi  low  veloi  Ltie 
i he  gas  passes  straight   up  the  openings  and  gives 
up   a   relatively  small  part   of  its  heat,  but  as  the 
velocity  is  increased  the  gas  passes  up  spirally  with 

much  better  results.     The  proportion  of  heat  given 

up  by  the  hot  gases  to  the  walls  is  equal  to  G.w, 
where  C  is  a  constant  and  w  is  the  velocity  with 
which  the  gases  pass  up  the  stove.  This  relation- 
ship holds  onh  so  long  as  the  critical  velocity  of 
2  metres  per  see.  is  surpassed.  Willi  a  velocity  of 
2 — 3  metres  l>cr  see.,  the  transfer  of  heat  is  as  great 
in  1  hour  as  In  '■'■  hours  with  a  velocity  of  1  metre  per 
sec.  By  increasing  the  height  of  the  stove  from 
26  to  40  metres,  the  temperature  of  the  hot  blast  is 
raised  from  823°  to  946  C,  while  the  efficiency  is 
raised    from    54    to   66'    .     The    replacement    of    the 

usual  hexagonal  brick  with  a  circular  aperture 
by  an  octagonal  one  which,  when  packed  in  the 
stove  gives  rectangular  channels  between  the  bricks 
as  well  as  the  circular  ones  within  each  brick,  has 
resulted  in  a  marked  Improvement.  The  lime 
required  to  heal  the  stove  is  reduced  to  one-third 
and  the  increase  in  efficiency  Is  1-1%,  while  the  tern- 
perature  of  the  gas  as  it  leaves  the  stove  is  reduced 
from  400°  C.  to  250°  C— F.  C.  Th. 

Sulphur  in  in, n  nnd  uteri;  Standard  apparatus  for 
the  determination  of by  the  evolution  method. 

II.   I?,    riilsiier.    J.   Ind.   Eng.   Chem.,   1918,   10, 

5  16  -550. 
Tut:  apparatus  consists  of  a   300  C.C.  conical   flask 
provided    with  a    side   tube  and   a   glass  stopper 
through  which  passes  the  stem  of  a  tapped  00  cc. 


funnel  and  th,-  inlel   and  outlet  tubes  of  a  small 

spiral  condenser  arranged  In  the  flask  iusl  belOW 
the  stopper.  The  neck  of  the  funnel  carries  a 
short  length  of  glass  tube  forming  a  hollow  ground- 
in  stopper.  Concentrated  hydrochloric  add  is  used 
for  the  decomposition,  and  a  current  of  hydrogen 
i  r  carbon  dioxide  is  used  to  remove  the  liberated 

hydrogen  sulphide,  the  latter  being  collected  In 
amnioniacal  cadmium  chloride  solution  and  deter- 
mined lodometrically.    The  condenser  in  the  upper 

pari  of  th,.  flask  maintains  the  hydrochloric  acid 
at  a  maximum  Strength.-    W.   1'.  8. 

Steel;   Rapid  determination  of  carbon  in  by 

tin    barium   carbonate   titration    method.    J.   it. 

Cain   and    I..    0.    Maxwell.     .1.     Ind.    Kng.    Chem., 
1918,  10.  520    522. 

Tin    method   (see  this  .[.,   mil,   696,  968)  may  be 

Simplified  and  rendered  more  rapid  if  carried'  out 
as  follows.  The  furnace  is  healed  at  1063'  C.  and 
2  grms.  of  the  sample  is  placed  in  1  he  boat,  tilled 
wiili  alundum  sand,  which  has  been  in  the  hot  fur- 
nace and  then  cooled  to  abOUl  400°  C. ;  the  boat  is 
Immediately  replaced  in  the  furnace,  anil  loll  lor 
1    niiu.    with   no   oxygen    passing.     Oxygen    is    then 

admitted  at  the  rate  of  in  to  15  litres  per  minute, 

the  out  Id  being  constricted  so  thai  the  rate  of  flow 
of  gas  at  this  end  of  the  tube  docs  not,  exceed  225  e.c. 
per  minute.  A  roll  of  copper  gauze  is  placed  in 
the  front  end  of  the  tube  and  heated  at  200°  to 
,100°  C.  Barium  hydroxide  solution  in  a  Meyer 
absorpl  ion  tube  is  used  to  absorb  the  carbon  dioxide, 
.ind  the  barium  carbonate  formed  is  collected  in  a 
Buchner  funnel,  washed,  and  titrated.  There 
should  be  vivid  incandescence  while  the  sample  is 
burning    and    complete    i bust  ion    of    n    2-grm. 

sample  is  usually  attained  in  2  mins.     Closed  glass 

tubes    may    be    inserted    in    the   front   end    of    the 

istion   tube    to   reduce    the  dead   space. 

— w.  r.  s. 


st.<  is;   Effect  of  (innenHiii/  on  the  e/eetrical  resist- 

of  hardened  carbon  .    I.  P.  Parkhurst 

.7.  Ind.  Eng.  Chem.,  1918,  10,  515—518. 
The  tolal  change  in  resistance  increases  witli  the 
carbon  content  of  the  Steel;  the  change  is  rapid  at 
i  he  beginning  of  the  annealing  and  becomes  slower 
as  the  resistance  decreases.  Since  the  resistance 
of  a  steel  changes  with  the  hardness,  resistance 
measurements  are  a  fair  Indication  of  the  varying 
rales  at  which  hardened  slccls  are  softened  by 
annealing  at  constant  temperature.  The  larger 
part  of  I  he  change  occurs  within  a  few  minutes. 
but  the  change  is  not  complete  in  II.'!  hrs. 

— W.  1'.  s. 

Electric  furnact  for  annealing  mot  forging  of  steel; 

l><>elol>m(llt    of    (III .        \V.    S.    Scott.        Assoc. 

Iron  and  Steel  Elect.  Eng.,  Apr.  2ti.  mis.    chem. 
and  Mel.  Eng..  lids,  19.  86    89. 
Experiments     with     resistor    ixals    of    granular 

graphite,  COke,  Charcoal,  and  combinations  of  these 
showed  that  all  were  unsuitable  for  an  electric 
forging  furnace.  Ashes  or  slag  from  commercially 
obtainable  carbon  cause  clinkering  of  the  bed  with 
a  rapid  Increase  in  resistance,  and  the  great  tem- 
perature difference  in  different  parts  of  the 
resistor  due  to  the  electrical  characteristics  of 
carbon      exceed      the     safe      limits      of     refractory 

materials.  Silicon  carbide  proved  suitable  when 
properly  bonded,  as  the  decomposition  temperature 
is  above  WOO0  F.  122110°  ''.I  and  blocks  can  be  made 
of  high  tensile  strength.  With  increase  in  tem- 
perature its  conductivity  increases  rapidly,  as  it 
lias  a  large  negative  temperature  resistance  co- 
efficient.    In  a  furnace  with  a  radiating  surface  of 
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81  sq.  ft.,  two  resistor  blocks,  9  x  4}  x  2J  in., 
were  used,  embedded  in  a  refractory  lining  of 
crucible  clay  and  graphite.  Electrode  chimneys  or 
wells  packed  with  granular  graphite  connected  the 
resistors  to  external  terminal  connections.  A 
forging  temperature  of  1800°  F.  (980°  C.)  was 
attained  in  two  hours  and  the  power  at  full  load 
was  10  kilowatts  (300  amp.  at  33  volts),  though  for 
high-speed  steel  a  preheating  chamber  is  advisable. 
A  uniform  temperature  together  with  a  neutral 
atmosphere  is  obtained  in  all  parts  of  the  heating 
chamber,  with  complete  control  of  the  rate  of  heat- 
ing, thereby  eliminating  many  of  the  difficulties  in 
reheating  high-class  steels. — C.  A.  K. 

Gold  precipitation   from   aurocyanide   solution   by 
'  »»»*»",°I-    A-  w-  Allen.    Met.  and  Chem.   Eng., 

1918,  18,  0"^— b«- 
Precipitation  by  lump  charcoal  has  never  become  a 
commercial  proposition  owing  to  the  excessive 
quantity  of  charcoal  necessary,  but  the  Moore- 
Edmands  process  makes  use  of  charcoal  slime  and 
effects  a  great  improvement  in  this  direction.  A 
-special  form  of  extractor  is  used  consisting  of  a 
small  vacuum  filter  through  which  solution  and 
charcoal  pulp  are  pumped;  fresh  solution  is  added 
concurrently  with  the  formation  and  maintenance 
of  the  charcoal  cake.  The  extractors  are  worked 
In  series,  so  that  one  containing  nearly  exhausted 
charcoal  receives  the  richest  solution.  When 
finally  exhausted  the  charcoal  is  washed,  dried, 
and  incinerated  in  braziers  and  the  ash  is  smelted 
to  recover  the  gold.  Charcoals  from  different 
woods  show  widely  differing  precipitating  powers, 
and  the  fineness  of  grinding  is  also  an  important 
factor.  The  principal  drawback  appears  to  be  the 
amount  of  material  to  be  smelted,  though  the  actual 
operation  entails  no  special  difficulties.  Edmands 
(this  .T.,  1918,  183  a)  gives  the  percentage  of  gold  in 
the  calcined  ash  as  from  10  to  14%,  and  Walton 
(Rept.  Dept.  Mines,  W.  Australia,  19161  states  that 
1  ton  of  charcoal  will  precipitate  770  oz.  of  gold 
with  production  of  about  6  cwts.  of  ash.  Various 
theories  have  been  brought  forward  to  account  for 
the  action,  e.g..  occluded  oxygen,  electro-deposition, 
carbon  monoxide,  but  it  is  thought  that  simple 
adsorption     of    aurocyanide     (KAu(CN)„)  has  the 

most  evidence  in  support. — C.  A.  K 

Plating  and  refining  baths;  Role   of  complex  salts 

as  electrolytes  in  .    R.   S.   Dean  and    M.  Y. 

Chang.    Chem.  and  Met.  Eng.,  1918,  19,  S3— 85. 

It  has  long  been  known  that  smoother  and  more 
adherent  deposits  of  a  metal  are  pioduced  during 
electroplating  from  complex  salts  than  from  simple 
salts  at  equivalent  concentrations,  and  experiments 
made  on  simple  salts  favour  the  theory  previously 
proposed  by  Bancroft  (J.  Phvs.  Chem..  1905. 
9.  290:  see  also  this  J.,  1904,  10981  that 
the  crystalline  character  of  a  deposit  decreases 
with  decreasing  concentration  of  the  ion  being 
discharged,  i.e..  with  increasing  potential  difference 
between  the  deposit  and  the  bath.  Whether  this 
conclusion  can  be  extended  to  solutions  containing 
so  little  silver  ion  as  the  complex  cyanides  cannot 
be  definitely  stated.  Experimenting  on  well 
agitated  suspensions  of  silver  oxide,  chromate, 
chloride,  thiocyanate,  and  sulphide,  concentrations 
of  the  silver  ion  comparable  with  that  of  the 
cyanide  solution  were  maintained.  A  deposit  was 
obtained  from  the  oxide  suspension,  but  not  from 
the  less  soluble  salts.  The  deposition  of  silver  from 
complex  cyanide  solutions  is  due  to  the  discharge 
of  potassium  ion,  and  is  secondary.  The  necessary 
conditions  under  which  a  complex  solution  wiil 
give  an  amorphous  or  a  smooth  deposit  are  that 
another  metal  with  a  lower  solution  tension  than 


the  one  being  deposited  is  present,  and  that  a 
sufficiently  complex  salt  is  present  that  the  concen- 
tration of  the  ion  being  deposited  will  be  so  low 
that  its  discharge  voltage  will  be  above  that  of  the 
secondary  metal. — C.  A.  K. 

Copper  minerals  in  partly   oxidised   ores;  Deter- 
mination of  .    F.  Cremer.     Met.  and  Chem. 

Eng.,  1918,  18,  644—646. 

It  is  customary  to  determine  the  copper  content  of 
an  ore  in  two  forms,  e.g.,  sulphide  copper  and 
"  oxide  "  copper.  The  usual  method  for  the  deter- 
mination of  oxide  copper  by  extraction  with  a  5% 
solution  of  sulphuric  acid,  when  tried  on  an  oxidised 
ore  containing  about  20%  cuprite  and  10%  chryso- 
colla  resulted  in  some  metallic  copper  from  the  cup- 
rite being  left  undissolved,  so  that  this,  together  with 
all  native  copper,  would  appear  as  sulphide  copper. 
Again,  few  samples  were  found  which  did  not 
contain  metallic  iron  and  by  deposition  of  copper 
the  error  would  be  further  increased.  Phosphoric 
acid  in  a  solution  of  ammonium  chloride  is  sug- 
gested as  a  reagent;  satisfactory  results  are 
obtained  if  the  sample  is  finely  ground  before 
treatment.  One  gram  of  the  sample  is  boiled 
gently  with  20  c.c.  of  a  15%  solution  of  phosphoric 
acid  and  an  equal  volume  of  a  20%  solution  of 
ammonium  chloride.  When  cooled  somewhat  a 
small  amount  of  freshly  burnt  lime  and  25  c.c.  of 
concentrated  ammonia  solution  are  added,  and 
the  flask  is  well  shaken.  After  filtering,  the 
ammoniacal  copper  solution  is  titrated  in  the 
ordinary  way  with  cyanide  solution.  A  second  ex- 
traction is  advisable  in  the  case  of  high-grade 
oxide  ores  (say  30%).— C.  A.  K. 

Aluminium    and   aluminium    alloys;   Chemistry   of 

.    J.  G.  A.  Rhodin.     Faraday  Soc,  July  23, 

1918.  [Advance  proof.]  12  pages. 
The  specific  gravity  of  copper-zinc-aluminium 
alloys  containing  copper  and  zinc  in  equal  amounts 
increases  as  the  aluminium  content  is  reduced.  An 
alloy  with  96-2%  Al  has  sp.  gr.  2-767  and  one  with 
76-9%  Al,  3101.  At  about  76%  Al  a  point  of  inflec- 
tion occurs,  the  increase  of  density  being  then 
somewhat  more  rapid:  an  alloy  with  62-6%  Al  has 
sp.  gr.  3-519.  Above  90%  Al  the  sp.  gr.  falls  rapidly. 
Porosity  of  the  samples  or  the  presence  of  heavy 
constituents,  such  as  nitrides,  may  result  in 
abnormal  densities.  The  specific  gravity  is 
markedly  influenced  by  the  oxide  which  the  metal 
can  retain  in  solution.  Virgin  aluminium  or  its 
copper  or  copper-zinc  alloy  may  normally  contain 
1J%  or  so  of  oxide  calculated  as  AlaO,.  "  Burnt  " 
samples  may,  as  a  result  of  repeated  remeltings. 
contain  9%  or  more.  The  following  method  is 
given  for  determining  the  metallic  aluminium 
directly  : — The  metal  is  treated  with  10%  sodium 
hydroxide  'solution  and  filtered,  the  undissolved 
residue  containing  the  oxide  present.  A  part  of  the 
filtrate  is  evaporated  with  strong  hydrochloric  acid 
to  dryness,  all  free  acid  being  removed  by  heating 
on  a  water-bath  for  at  least  1  hour  more.  The 
residue  is  redissolved,  sodium  carbonate  and 
barium  chloride  solutions  are  added,  the  precipi- 
tate is  filtered  off,  washed,  and  redissolved  in 
hydrochloric  acid.  The  solution  is  heated  to 
remove  all  carbon  dioxide,  and  aluminium 
hydroxide  precipitated  with  ammonia  in  the 
presence  of  ammonium  chloride  at  90°  C.  The 
precipitate  is  washed  with  a  5%  ammonium 
nitrate  solution,  again  dissolved  in  hydro- 
chloric acid,  the  solution  evaporated  to  dry- 
ness, and  the  residue  kept  at  100°  C.  for 
2  hours.  After  removing  the  silica,  the 
aluminium  hydroxide  is  re-precipitated,  filtered 
off,   and   washed.      The   residue   insoluble   in   10% 
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sodium  hydroxide  is  dissolved  in  the  minimum 
quantity  of  nitric  acid,  and  the  copper  precipitated 
with  hydrogen  sulphide.  The  Ullrate  is  coneen- 
trated,  oxidised  with  bromine,  and  Iron  and  alu- 
minium hydroxides  precipitated.  The  iron  is 
determined  by  fusion  with  potassium  Msulphate, 
reduction  with  Bine,  and  titration  with  perman- 
ganate. It  is  believed  that  when  burnt  in  air,  e.g., 
by  heating  the  powdered  metal  Id  an  open  crucible, 
aluminium  is  converted  Into  Al  ,<>.,.  which  Is  soluble 
in  the  unoxidised  metal.  The  existence  of  an 
oxide  lower  than  A1,0,  is  strongly  suggested  by  the 
fact  that  an  energetic  "  thermit  "  reaction  can  be 
Induced  between  alumina  and  the  metal,  a  grey 
•powder  living  formed  which  Is  insoluble  In  a  10% 
sodium  hydroxide  solution  and  slowly  soluble  In 
nitric  acid.  The  existence  of  an  oxide  Al,0  is 
unconfirmed,  the  substance  having  this  composition 
being  believed  to  be  a  solution  of  ALO,  in  alumin- 
ium. The  specific  heat  of  commercial  aluminium  of 
OS-fi0,',  purity  between  20°  C.  and  100°  0.  is  0-2081, 
of  an  alloy  of  00%  Al  with  10°o  Cu  or  Zn  0T91S,  and 
of  80%  Al  and  20%   Zn  01844.— F.  C.  Th. 

Chromium;  Passivity   of  .      A.    H.    W.   Aten. 

Proc.  K.  Akad.  Wetensch.  Amsterdam,  1018,   20, 

uio— 1134. 

Wilts  electrolytic  chromium  in  contact  with  B 
solution  of  chromous  sulphate  is  anodlcally 
polarised  by  the  passage  of  a  sufficiently  strong 
current,  the  metal  assumes  the  potential  which  is 
characteristic  of  the  passive  condition.  When  the 
current  is  stopped,  the  metal  becomes  active  and 
Its  potential  is  more  negative  than  before  polarisa- 
tion. The  activity  of  the  metal  after  anodic  polari- 
sation increases  with  the  strength  of  the  polarising 
current.  Chromium,  prepared  by  Qoldschmldt'S 
process,  which  has  been  activated  by  treatment 
with  molten  zinc  chloride  or  a  mixture  of  sodium 
and  potassium  chlorides,  does  not  readily  assume 
the  passive  condition  when  subjected  to  anodic 
polarisation  In  a  solution  of  potassium  chloride. 
The  resistance  to  passivation  is  greater  when  the 
strength  of  the  polarising  current  is  slowly  in- 
creased, than  when  this  is  increased  rapidly.  If 
the  metal  has  been  previously  subjected  to  anodic 
polarisation,  Its  resisting  power  is  reduced.  If 
the  chromium  has  been  made  passive  by  anodic 
polarisation,  the  active  condition  is  restored  at 
once  when  the  solution  In  contact  with  the  metal 
Is  heated.  The  activity  remains  on  cooling,  even 
when  the  polarising  current  is  continued,  provided 
that  the  strength  of  the  current  is  not  too  great. 
(See  also  J.  Chem.  Soc.,  Sept.,  1918.1— H.  M.  D. 

[Aluminium    and    chromium]    carbides.       O.   Ruff. 

Z.  Elektrochem.,  1918,  24,  157— 102. 
At.iMixiuM  carbide  (A140,)  sublimes  at  tempera- 
tures up  to  2200°  0.  without  melting  and  with  some 
decomposition.  The  melting  point  of  aluminium 
carbide  lies  higher  than  this.  At  220(1°  0.  aluminium 
carbide  Is  in  equilibrium  with  graphite,  molten 
aluminium  saturated  with  graphite,  and  vapour 
The  corresponding  equilibrium  mixture  of  chrom- 
ium carbide,  chromium,  and  graphite  boils  al 
2270°  0.,  the  vapour  consisting  entirely  of  chromium. 
Between  2250°  and  2050° C.  the  melt  consists  of 
Ctfir     Other   carbides   shown    to    lie    formed    are 


"  Satellite  "    [CObalt-Chromium    allot/].       T/.    Ouillet 

and  H.  Godfroid.  Bev.  Met.,  1018,  18,  889  340. 
"  Steu.ite  "  (this  J.,  1915.  1058)  is  a  complex  alloy 
of  carbon,  cobalt,  chromium,  tungsten,  and,  at 
times,  molybdenum,  etc..  used  for  tools.  The 
P.rinell  hardness  in  the  cold  is  495,  which  falls  to 
332  at  S00°  O.     A  good  high-speed  steel  had  a  hard- 


ness of  ti.VJ  al  ordinary  temperatures,  which  had 
fallen  to  112  at.  800°  O.  Reheating  "  slelllfe  "  to 
temperatures  up  to  800°  C.  does  not  affect  the  hard- 
ness after  rooting  again.  The  inirroslr  uetnro  in 
the  cast  condition  shows  the  typical  dendritic 
pattern  which  Is  not  modified  by  reheating  the 
material  to  1180°  0.  and  quenching  It.  When 
heated  tor  6  hours  at  1000°('.,  the  dendritic  struc- 
ture is  obliterated.  The  following  analyses  Illus- 
trate the  variations  which  are  found  in  the  com- 
position of  the  alloy  :  — 

Fe  C  Si  Mn  S  P  Co  V  Cr  W  Mo 
1006  1  79  0-78  0-72  —  —  346  10  204  12  7  9-4 
—      1-48    0-17     —      0-01    traces  5.V6    —    336     9-2      — 

In  the  lathe  tools  made  of  "  stellite  "  act  at  least 
as  well  as  most  of  the  high  speed  steels  on  the 
market,  at  any  rate  on  the  softer  materials;  it  is. 
however,  somewhat,  uneven  and  the  results  obtained 
are  not  uniform.— F.  0.  Th. 

sulphide     precipitation      of     group     2a     metals. 

,T.  Shibko.  Chem.  News,  1918,  117,  253.  • 
In  the  analysis  of  a  brass  or  bronze  the  amount  of 
copper  found,  even  when  the  tin  and  the  lead  had 
been  previously  removed,  was  always  slightlv 
higher  with  ammonium  sulphide  as  precipitant 
than  with  hydrogen  sulphide,  the  solution  being 
kept  slightly  add.  The  error  is  due  to  small  quan- 
tities of  zinc  brought  down  with  the  copper.  A 
00  :  40  brass,  after  removal  of  tin  and  lead,  gave 
with  hydrogen  sulphide,  Cu  59-80,  Zn  00,  with 
ammonium  sulphide.  Cu  0012.  Zn  0-25%.  (See  also 
J.  Chem.  Soc.  Sept..  1918.)— C.  S. 

Comparison  of  pas  producers  from  which  slaa  is 
tapped  off  with  those  of  the  water-seal  type. 
Markgraf.     see  Ha. 

Preparation  of  alumina  in  the  aluminium  industry 
with  special  reference  to  rotan/  kilns.  Von 
Escher.    See  VII. 

Paving    bricks    from    blast-furnace    slag       Shaw 
See  IX. 

Patents. 

Iilast  furnaces;  Production  of  ammonium  chloride 

during  the  working  of .    A.  RIedel,  Koessern, 

Saxony.  Eng.  Pat.  102,140,  Oct.  28,  1910.  (Appl. 
No.  15,385  of  1910.)  Under  Int.  Conv.,  Nov.  8, 
1915. 

In  the  zone  of  the  blast  furnace  in  which  ammonia 
may  be  produced  (500°— 900°  C.)  no  water  vapour 
is  present  to  aid  Ihis  formation,  all  materials  in 
normal  working  having  been  thoroughly  dried  in 
the  upper  part  of  the  furnace.  A  uniform  supph 
of  water  vapour  is  obtained  by  the  introduction  of 
a  highly  hydra  ted  chloride  with  the  furnace  charge. 
The  salt  should  bo  one  which  only  parts  with  its 
water  of  crystallisation  at  a  temperature  at  which 
ammonia  is  formed.  The  chlor-ion  possesses  the 
property  of  protecting  ammonia  from  dissociation 
at  even  higher  temperatures  than  water  vapour 
does,  and  the  conversion  of  Axed  nitrogen  into  free 
nitrogen  is  restricted,    of  the  chlorides  available, 

Calcium    chloride   offers   special   advantages   as   the 

lime  produced  allows  of  ,•!  diminution  of  the  normal 
quantity  of  lime  In  the  blast-furnace  charge*. 

— C.  A.  K. 

Steel;    Manufacture   of  .     FI.   A.    Greaves    and 

H.  Etehells.  Sheffield.     Eng.  Pat.  117,280,  June  8, 
1017.     (Appl.  No.  S175  of  1917.1 
Steels  containing  from  2  to  15%  Mn  and  not  more 
than  0-40%  C  may  be  made  in  the  electric  furnace 
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by  adding  ferroinanganese  to  the  liquid  bath  of 
metal  and  oxidising  the  excess  carbon  by  manganese 
oxides,  by  adding  previously  refined  ferroman- 
ganese, or  by  adding  manganese  ore,  together  with 
finely  divided  carbon,  to  the  slag  covering  the 
steel.  In  plain  carbon  steels  the  addition  produces 
metal  from  which  plates  with  a  very  smooth  sur- 
face, suitable  for  ship  plates,  may  be  obtained,  and 
also  tough,  non-magnetic  material  for  electrical 
machinery.  In  alloy  steels  a  substitution  of  the 
cheaper  manganese  for  the  special  elements  pro- 
duces economies  and  provides  new  special  steels  for 
armour  and  armour-piercing  shells. — F.  C.  Th. 

Zinc-bearing   materials;  Refining   metallic   hit 

the  electrolytic  process.      Electrolytic  Zinc   <'o.. 
Inc..  New  York,  Assignees  of  C.  II.  Aldrich  and 
J.   K.   Bryan,    Colgate,    Md.,   U.S.A.    Eng.   Pat. 
108.312,  July  12,  1017.     (Appl.  No.  10,073  of  1017.) 
Under  Int.  Conv.,  July  2G,  1916. 
Ziktc-beabing  minerals  are  refined  electrolytically  by 
the  use  of  an  acid  electrolyte,  containing  from  01 
to  0-5%  of  free  arid,  at  about  40°  C.  or  lower.    The 
anode  slimes  are   maintained  substantially  in  con- 
tact with  the  anode,  by  moans  of  a  bag  or  the  like 
surrounding   the   latter,    so    as   to   keep   the   more 
electro-negative  metals,  such  as  cadmium,  from  tin- 
disintegrated  anode  in  contact  with   the  excess  of 
zinc  in  the  anode,  and  thus  prevent  solution  of  the 
more  electro-negative   metal.      If  cadmium   passes 
into  the  solution,  it  may  be  removed  by  passing  the 
electrolyte   through   a    number    of  tanks  in  series, 
provided  with  insoluble  anodes,  and  after  removal 
of  the  cadmium  the  electrolyte  is  returned  to  the 
main  circuit. — B.  N. 

Separating  metals  [lead  and  nine]  from  their  ores; 

Process  for  .    A.  L.   J.  Queneau,  Newcastle- 

on-Tyne.  Eng.  Pat.  110,043,  July  4,  1017.  (Appl. 
No.  9074  of  1917.) 

The  crushed  ore  containing  lead  and  zinc  sulphides 
is  mixed  with  excess  of  molten  chloride  of  zinc  and 
sodium  (00%  ZnCl„  and  40%  NaCl).  Metallic  zinc 
is  then  added  to  the  hot  mass  to  the  extent  of  one- 
third  by  weight  of  the  lead  present,  and  the  lead 
bullion  separated  and  leached  with  water  to  remove 
the  chlorides  and  the  zinc  sulphide  formed.  A 
flotation  process  allows  the  latter  to  be  separated 
in  a  form  which  will  yield  a  very  high-grade  zinc. 

— F.  C.  Th. 

Crucible  furnaces.  H.  T.  Lancev,  Southampton. 
Eng.  Pat.  116,940,  July  5,  1917.  (Appl.  No.  9756 
of  1917.) 

To  facilitate  the  slagging  out  of  crucible  furnaces 
of  the  tilting  type,  the  bottom  of  the  furnace  is  made 
as  a  pair  of  concave  doors  hinged  to  the  furnace 
wall  or  fastened  on  by  cotters.  These  doors  can 
be  opened  and  slag  readily  removed.  To  prevent 
spilled  metal,  etc.,  from  corroding  the  iron,  this  is 
covered  with  a  refractory  lining  of  firebrick,  etc. 
Loose  trays  may  be  inserted  into  the  furnace  above 
the  doors  and  removed  and  replaced  by  new  ones 
when  full  of  slag.— F.  C.  Th. 

Crucible    furnaces;    Tilting    .      J.    Gaunt,    D 

Brookfield,  and  J.  Tylor  and  Sons,  Ltd.,  London. 
Eng.  Pat.  117,054,  Sept.  27,  1917.  (Appl.  No.  5152 
of  1918.) 

Crucible  furnaces  of  the  pattern  described  in  Eng 
Tats.  114,684  and  115,222  (this  J.,  1918,  30S  a,  420  a) 
are  mounted  on  an  axis  and  tilted  by  means  of  a 
chain  or  wire  rope  attached  to  a  winding  drum.  A 
balance  weight  may  also  be  used  to  facilitate  the 
operation.— C.  A.  K. 


Crucible  furnaces  for  melting  metals.  T.  W. 
Aitken,  Luton.  Eng.  Pat.  117,180,  Sept.  17,  1917. 
(Appl.  No.  13,306  of  1917.) 

Greater  protection  is  afforded  to  the  hearths  of 
crucible  furnaces,  particularly  of  the  type  described 
in  Eng.  Pat.  107,408  of  1910  (this  J„  1917,  967),  by 
covering  the  floor  of  the  furnace  with  a  layer  of 
sand,  and  by  the  provision  of  front  and  back  doors 
above  the  sand  covering,  or  of  a  tapping  hole  at  this 
level.— C,  A.  K. 


Furnace  rakes  for  mechanical  roasting  furnaces. 
E.  E.  Brand,  Helsingborg,  Sweden.  Eng.  Pat. 
110,974,  Sept.  1,  1917.     (Appl.  No.  12.592  of  1917.) 

The  blades  of  the  rakes  are  inserted  directly  in 
longitudinal  grooves  in  the  radial  arms  fixed  to  a 
central  vertical  rotary  shaft.  The  blade,  which 
may  be  plane,  bent,  or  curved,  forms  an  obtuse 
angle  with  the  furnace  bottom  and  is  also  inclined 
in  relation  to  the  longitudinal  direction  of  the 
supporting  arm. — F.  C.  Th. 


Heat  treatment  of  metals;  Gas  heated  and  similar 

furnaces  for .     C.  K.  Inman,  Sheffield.     Eng. 

Pat.  117.301,  July  12,  1917.     (Appl.  No.  10,064  of 
1917.) 

Extending  longitudinally  below  the  floor  of  the 
furnace  is  a  combustion  chamber  into  which 
nozzles  for  the  supply  of  a  mixture  of  gas 
and  air  pass.  These  nozzles  are  fitted  with  flanges 
below  the  floor  of  the  chamber  to  prevent  access  of 
air  and  may  be  removed  for  inspection  or  cleaning. 
The  hot  gases  from  the  combustion  chamber  pass 
up  side  flues  into  the  furnace  and  escape  through 
holes  in  the  centre  of  the  arched  roof  into  a  clear 
space  above  the  furnace  which  they  heat  up  before 
passing  to  the  chimney.  The  heating  is  claimed  to 
be  rapid  and  economical,  and  since  all  the  openings 
can  be  readily  closed,  the  furnace  can  retain  its 
heat  for  a  long  time.— F.  C.  Th. 


Waste    metal;    Apparatus    for    recovery    of   . 

a.  W.  Wardle.  Birmingham.    Eng.  Pat.  117,321, 
July  31,  1917.     (Appl.  No.  10,990  of  1917.) 

When  pouring  aluminium  or  other  metal  covered 
witli  slag  or  dross,  the  metal  remaining  in  the 
latter  at  the  end  of  pouring  may  lie  caused  to  collect 
and  separate  from  the  impurities  by  the  action  of 
superheated  steam  at  300°  F.  (150°  C).  The  best 
means  for  doing  this  is  to  pour  the  dross  and  metal 
downwards  through  a  hollow  cone  formed  by 
superheated  steam  issuing  from  a  series  of  holes  in 
the  under  side  of  a  circular  pipe,  the  holes  being 
directed  inwards. — F.  C.  Th. 


Metal;  Apparatus  for    extracting  from   ores. 

J.  N.  Lewis,  Assignor  to  TV.  L.  Wilson,  Detroit. 
Mich.  U.S.  Pat.  1,205,459,  May  7,  1918.  Date  of 
appl.,  Oct.  28,  1916.    Renewed  Mar.  8,  1918. 

A  container  for  the  solvent  and  ore  is  provided 
with  a  combined  filtering  and  precipitating  unit, 
fitted  as  a  removable  portion  of  the  wall.  Fibrous 
material  forms  the  filtering  medium  and  this  is 
clamped  to  a  porous  container  for  the  precipitating 
agent . — C.  A.  K. 


Annealing  and  other  furnaces;  Means  for  feeding 

goods    into     and    removing     goods     from    . 

Gibbons  Bros.,  Ltd.,  and  M.  van  Marie,  Lower 
Gornal,  Staffs.  Eng.  Pat.  110.949.  (Appl.  Nos. 
9924,  July  10,  1917,  and  2283,  Feb.  8,  1918.) 
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rruciblc     furnace*     and     tin      like;     Operating 
honiBtn  of  tilting .     AlKlays  and  Onions 

Pneumatic     Bngtmwliig    t',,,    |.i,l..   .\.   Nicholson, 

and    H.    Hodklnson,    Birmingham.      Bog.    Pat. 
117,212,  Nov.  20,  1917.     « Ai.j.l.  N...  17,(!tS0  of  1917.) 


Distilling     ore*     and      metal-bearing     products; 

Apparatus    for   .      i».    B.    Jones,    Chicago, 

Assign f  0.  II.  B"ulton,  St.  Louis,  D.S.A.    Stag. 

Pat.   111,886,   An?.  L0,   1917.     (Appl.  No.  11,497  of 
1917.1    Under  int.  Oonv.,  Dec.  7.  1916. 

s.  Pat.  1,242,837  of  1917:  this  J..  1917.  1240. 


[Copper]      stags;      Recovery     of      values     from 

metalliferous  .     J.   B.   Herreshoff,   inn.,    Now 

Xork.     Dug.   Pat.   117,470,   Apr.    11.    1917.     (Appl. 
No.  6298  "1"  1917.1 

B.   Pat.   1,231,349  of  1917;  this  J.,  1917.  929. 


Zinc;  Method  of  converting  sin  into  liquid 

.    S.  Huldt,  Stockholm,  Sweden,  Assignor  to 

Norsk  Elektrlsk  MetaUndustri  Aktleselskap, 
Sarpsborg,  Norway.  U.S.  Pat.  1,260,808,  May  21, 
1018.    Date  of  appl.,  Apr.  3,  1917. 

fflng.  Pat.  105,668  of  L917;  this  J.,  1918,  27]  ». 


Apparatus  for  separating  dust  from  ores,  coal,  and 
the  like    Eng.   Pat.  113,780.    Bee  I. 


Slag-heated  steam  generator.    U.S.  Pat.  1,207,022. 

8<  e  I. 


Hardness    testing    machines.      Eng.    Pat.    117,526. 
See  XXIII. 


XL-ELECTRO-CHEMISTRY. 

chloride  produced  by  the  electrolysis  of 
■  hloride.    Arnold.    See  VII. 


Anodic  formation  of  esters,  simultaneously  with 
nitrobenzene  and  o-nitrophenol  from  mononitro- 
benzoic  acids.    Schall.    See  XX. 


Method  for  making  eleatrometric  titrations  of  solu- 
tion* containing  protein,  linker  and  Van  Slyke. 
Bee  XXIII. 

I'm 

Separators  or  non-conducting  supports  for  acoumu 

tutor  pint's,      ii.    Leltnerj    London.      Bng.  Pat. 
117,121.  .Inly  3,  1917.     (Appl.  No.  9573  of  1917.) 

Wood  separators,  to  be  used  .-is  supports  for  accu- 
mulator plates,  are  subjected  to  the  action  of  sodium 
Chloride  solution,  which  has  Ix-eii  or  is  being  elec- 
trolysed to  form  chlorine,  hypochlorites,  etc..  and 
are  then  treated  with  dilute  sulphuric  acid.— P..  N. 

Blectrodi  for  use  in  electric  furnaces  and  for  other 

purposes.  II.       Nathusius,       Kreis       Pout  hen, 

Germany.      U.S.    Pat.    1,268,488,   June    4,   1918. 
Pate  of  appl..  July  19.  1816. 

Pieces  of  metal  are  Inserted  in  a  mass  of  dolomite 
and  after  adding  suitable  hinders  and  substances 

containing  carbon,  the  mass  is  stamped  in  moulds, 
baked,  and  the  metal  melted  by  moans  of  an  electric 
current.— J.  II.  P. 


Electric  Insulating  mat,  rials  ,u, d  th,    i, h,;  Manu- 

,„,,„,;    of  .         \V.  B.   W.   Richards,  London. 

U.K.  Put.  1.2ii7,t!W,  May  2S,  191S.     Dale  of  appl., 
Dec.  22.   191.",. 

Si  i   Eng.  Pat.  3364  of  1916;  this  J.,  L916,  608. 

Electric     tilass     furnace      U.S.     Pat.      1,267,817. 
Se<    VIII. 

Method   and  apparatus  for  treating   grain    [with 
ozonised  air],    Bng.  Pat.  116,952.    See  XIX*. 


XII.-FATS  ;  OILS  ;  WAXES. 

Fatty     oils     of     Sambucus     racemosa,    L.       II. 
.1.  Zellner.    Monatsh.  Chem.,  litis,  39,  s7    94. 

Tm.  European  elder,  Sambucus  racemosa,  L.,  and 
the  North  American  Sambucus  racemosa,  var. 
arborescens,  although  very  similar,  exhibit  distinct 
but  slight  differences  in  nature;  this  probably 
accounts  for  the  difference  between  the  charac- 
teristics of  the  oin'rom  the  flesh  of  the  red  berries 
of  these  varieties  (Zellner,  this  .!..  1903,  101,  and 
Byersand  Hopkins,  this  J.,  1902,  1238,  respectively). 

t'l ii  from  the  former  when  kepi  for  15  years  In 

pered  Basis  undergoes  marked  alteration  with 
-  ■  in  the  proportion  of  free  acid  and  decrease 
in  the  iodine  value.  The  eider  seeds  also  yield  an 
oil.  of  sp.  gr.  0-934  at  15  C  .  [a]„™=l-485,  saponifi- 
cation value  190-8,  and  iodine  value  Uliibll.  162-0:  in 
its  drying  properties  and  other  characteristics  this 
oil  resembles  linseed  oil. — D.  F.  T. 

terol  and  the   higher  fatty  acids;  Nephelo- 
metric   values    uf  .     V.    A.    Csoiika.     J.   Biol. 

Chem.,  L918,  34.  677  -582. 
Ten   turbidities  produced  by  the  addition  of  add  to 
solutions  of  cholesterol  and  various  soaps  differ  in 
intensity    and    stability.      Estimations   of    fat    by 

nephelometric  methods  are  therefore  open  to  error 
unless  the  nature  of  the  fat  is  known  and  allowed 
for  in  calculating  the  results.  (See  also  J.  Chem. 
Sue,  Sept..  1918.)— H.  W.  P. 

Dubrisay's  method  of  testing  [vise,, situ  uf]  lubri- 
cating oils.    NIcolardot  and  Masson.    See  IL\. 


Patents. 

Hydrogenation;  Process  of  .     C.  Ellis.   Mont- 
Hair,    N.J.      U.S.    Pat.  1,266,782;    May    21.   1918. 

Kate  of  appl.,  Nov.  23,  1914. 
The  materia]  to  be  hydrogenated,  together  with 
hydrogen,  is  subjected  to  the  action  of  a  catalytic 
body  comprising  nickel  and  silica,  both  in  a  non- 
abrasive,  e.g.  colloidal,  condition,  and  associated 
with  another  metal  having  catalytic  properties,  e.g., 
a  metal  of  the  palladium  group. — A.  de  W. 

0U8    and    the    li!;c;    Method    of    extracting    . 

Ii    Wells.  Homer,  N.Y.,  Assignor  to  Cobwell  Cor- 
poration,   Cleveland,    Ohio.     U.S.    Pat.    1,267,611, 
May  2s,   191s.     Date  of  appl.   Mar.  11,  1915.    Re- 
newed (let.  22,  1917. 
To  extract  oils  or  the  like  from  a  material    also 
containing  water,  the  material,  in  a  relatively  thin 
layer,    is     immersed    in   a    water-Insoluble    solvent 
having  a   higher  boiling  point  than  water.     Means 
are   provided   for   moving  an  arm    underneath  the 
layer  of  material  in  order  to  impart  an  undulatory 
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movement  thereto  without  bodily  moving  the  same, 
whilst  simultaneously  stirring  its  upper  surface. 
The  temperature  of  the  mass  is  then  raised  to  the 
joint  boiling  point  of  the  solvent  and  the  water  and 
as  evaporation  of  both  proceed,  more  solvent  is 
added.  After  expelling  water  from  the  material  in 
this  way,  the  oil  or  the  like  material  is  extracted  by 
means  of  a  solvent  of  lower  boiling  point  than 
water. — A.  de  W. 

Catalysts  [for  hydrogenation  of  oils];  Preparation 

of  .    J.  Dewar,   London,    and  A.  Liebmann, 

Weybridge,  Assignors  to  The  Procter  and  Gamble 
Co.,  Cincinnati,  Ohio.  U.S.  Pat.  1,268,092,  June  4, 
1918.    Date  of  appl.,  June  2,  1914. 

See   Eng.   Pat.   12,981  of  1913:   this    J.,   1914,   797. 

Method  of  determining  the  viscosity  of  fluids.    Eng. 
Pat.  117.234.     See  XXIII. 


Xffl.-PAINTS;    PIGMENTS;    VARNISHES; 
RESINS. 

Resins;  Constituents  of  — -.  /.  Siaresinol  from 
Siamese  gum  benzoin.  A.  Zinke  and  H.  Lieb. 
Monatsh.  Chem.,  191S,  39,  95—106. 
On  treatment  with  hot  sodium  hydroxide  solution 
Siamese  gum  benzoin  yields  the  sodium  derivative, 
C,„H47OdNa,8H„0,  [o]D  21  =  +34-97°,  of  siaresinol, 
from  which  siaresinol,  C,0H4aO4,  [o]D»2  =  +27-31°  (in 
methyl  alcohol)  is  liberated  by  hydrochloric  acid, 
this  substance  being  probably  identical  with  the 
benzoresinol  of  Liidy  (this  J.,  1893,  946;  compare 
Beinitzer,  this  J.,  1915,  681).  With  acetic  acid 
siaresinol  yields  an  additive  compound,  C30H4gO4, 
C.,H405,  crystallising  in  prisms,  m.pt.  289°— 
281-5°  C,  whilst  fhe  sodium  derivative  reacts  with 
benzoyl  chloride  giving  a  benzoyl  derivative, 
C  H  O,  crystallising  in  needles,  m.pt.  182° — 
183°  C,  [aV  =  +  30-0°  in  ethyl  alcohol.— D.  F.  T. 

Patents. 

[Titanium  dioxide]  pigments;  Manufacture  of  white 

or  light  coloured .     B.  E.  D.  Kilburn,  London. 

From  Det  Norske  Aktieselskab  for  Elektrokemisk 
Industri,  Norsk  Industri-Hypotekbank,  Chris- 
tiania.  Eng.  Pat.  110,535,  May  8,  1917.  (Appl. 
No.  7214  of  1917.) 
A  white  pigment  of  high  opacity  combined  with  an 
absence  of  externally  crystalline  outline  in  the 
composing  particles  such  as  is  possessed  by  pul- 
verised titanium  dioxide  crystals  of  high  refractive 
index,  e.g.,  rutile.  although  of  internally  crystalline 
structure,  is  obtained  by  converting  an  amorphous 
titanium  oxygen  compound,  such  as  titanium  di- 
oxide or  titanic  acid  hydrate,  into  an  internally  crys- 
talline titanium  dioxide  by  means  of  heat.  A  halogen 
compound  may  be  added  to  act  as  a  catalyst  of  the 
crystallisation  process.  The  progress  of  the  crystal- 
lisation on  heating  may  be  determined  by  observ- 
ing the  increasing  doubie  refraction  of  the  particles 
under  the  microscope  between  crossed  nicols. 
The  titanium  pigment  may  also  if  desired  be  asso- 
ciated with  barium  sulphate  and/or  calcium  sul- 
phate.— A.  de  W. 

Carbon-pigment  base  and  process  of  making  same. 
D.  J.  Ogilvy,  Cincinnati,  Ohio.  U.S.  Pat. 
1,208,142,  June  4,  1918.  Date  of  appl.,  Julv  21, 
1916. 

Carbon  pigments  for  printing  inks,  paints,  or  the 
like  are  obtained  by  impinging  a  carbonaceous 
flame  against  a  cool  high  "  fire  test  "  oily  surface 
until  the  oil  is  charged  with  carbon.— A.  de  W. 


XIV  —INDIA-RUBBER ;    GUTTA-PERCHA. 

Sulphur  in  soft  rubber  compounds;  Determination 

of  free .    H.  S.  Upton.    J.  Ind.  Eng.  Chem.. 

1918,  10,  518—520. 

Two  grms.  of  the  rubber  compound  is  extracted 
with  acetone  until  all  the  free  sulphur  is  dissolved, 
the  acetone  solution  is  then  evaporated,  and  the 
residue  dried  at  100°  O.  This  residue  is  boiled  for 
1  hour  with  50  c.c.  of  5%  alcoholic  potassium 
hydroxide  solution,  then  cooled,  and  treated  with 
50  c.c.  of  ammonium  zinc  chloride  solution  (10 
grms.  of  zinc  oxide  dissolved  in  hydrochloric  acid, 
neutralised  with  ammonia,  50  c.c.  of  ammonia  of 
sp.  gr.  0-9  added  in  excess,  and  the  solution  diluted 
to  1  litre),  neutralised  with  acetic  acid,  3  c.c.  of 
the  latter  is  added  in  excess,  the  mixture  is  diluted 
to  200  c.c,  and  titrated  with  A720  iodine  solution; 
the  titration  gives  the  quantity  of  sulphur  which 
has  been  converted  into  thiosulphate.  The  portion 
of  sulphur  converted  into  sulphide  is  found  by 
treating  the  titrated  solution  with  ammonia,  then 
acidifying  with  hydrochloric  acid,  and  again 
titrating  the  mixture  with  iodine  solution.  The 
sum  of  the  two  titrations  is  a  measure  of  the  free 
sulphur  originally  present.  A  correction  for  other 
reducing  substances  is  found  by  treating  similarly 
a  rubber  compound  of  the  same  character  but  con- 
taining no  free  sulphur. — W.  P.  S. 

Patents. 

Rubber;    Compounds    for    use    in    lieu    of    . 

J.   Flint,   Rushcutters  Bay,   N.S.W.      Eng.    Pat. 

105,912,  Apr.  10,  1917.     (Appl.  No.  5012  of  1917.) 

Under  Int.  Conv.,  Mar.  21,  1916. 
See  U.S.  Pat.  1,233,459  of  1917;  this  J.,  1917,  1019. 

Recover u  by  condensation  of  volatilised  solvents. 
Eng.  Pat.  116,590.     See  I. 


XV -LEATHER;   BONE;   HORN;   GLUE. 

Gelatin;  Influence  of  neutral  salts,  bases,  and  acids 

on  the  precipitation  of  ■ by  alcohol.    J.  Loeb. 

J.  Biol.  Chem.,  191S,  34,  4S9— 501.  (Compare  this 
J.,  1918,  3S3  a,  3S4  a.) 
Gelatin  powder  which  has  been  treated  with  salt 
solution  and,  after  washing,  dissolved  in  water,  is 
not  reprecipitated  by  alcohol  when  the  salt  em- 
ployed contains  univalent  anions  and  cations  above 
Jf/128  concentration.  For  salts  with  divalent 
cations,  the  limiting  concentration  is  il//256.  The 
anion  is  without  action.  These  and  similar  results 
are  explained  by  the  assumption  that  salts  of  gelatin 
with  univalent  cations  are  readily  ionised,  whilst, 
those  with  divalent  cation  are  less  or  not  at  all 
ionisable.  The  anion  of  the  salt  behaves  as  if  it 
did  not  combine  with  the  gelatin  at  all.— H.  W.  B. 

Patents. 

Glue  or  gelatin;  Manufacture  of  substances  capable 

of  precipitating  .     J.   Y.   Johnson,   London. 

From  Badische  Anilin  und  Soda  Fabrik,  Ludwigs- 
hafen,  Germany.  Eng.  Pat.  110,933,  June  29, 
1917.  (Appl.  No.  9380  of  1917.) 
Water-soluble  products  capable  of  precipitating 
gelatin  and  having  valuable  tanning  properties  are 
prepared  by  treating  with  sulphonating  agents  a 
naphthvlsulphone  (dinaphthylsulphone  or  its  deriva- 
tives containing  at  least  one  naphthalene  residue 
free  from  hydroxyl)  which  can  be  produced  from 
naphthalene' by  suitable  treatment  with  sulphuric 
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acid.  The  products  so  obtained  may  be  condensed 
Willi  formaldehyde,  when  useful  tunning  substances 
are  produced,  or  skins  treated  with  formaldehyde 
iimy  lie  tunned  by  the  orlglnnl  .substances.— F.  C.  T. 


Tunning,  and  manufacture  of  agents  to  be  used 
therein.  J.  Y.  Johnson,  London.  From  Badlsche 
Anilin  und  Soda  Fabrlk,  Ludwlgshafen,  Germany. 
Dng.  Pat.  110,934,  June  29,  1017.  (Appl.  No.  9381 
of  1917.) 

i:\sn.v  soluble  condensation  products  capable  of 
tanning  leather  are  obtained  by  heating  together  a 
phcuolsulphonlc  acid  and  a  sulphonated  hydro- 
carbon such  as  benzenesulphonlG  acid  or  "  sul- 
phonnted  rock  oil."  For  example,  the  product 
obtained  by  heating  Caucasian  "naphtha'"  with 
sulphuric  ucid  at  100°  C,  is  mixed  with  phenol- 
sulphonlc acid  and  heated  for  20  hours  at  130°  0. 
The  product  Is  diluted  with  water,  filtered,  and 
concentrated.— F.  C.  T. 


Tanning.  J.  T.  Johnson,  London.  From  Badlsche 
Anilin  und  Soda  Fabrlk,  Ludwlgshafen,  Germany. 
Eng.  Pat.  110,935,  June  29,  1917.  (Appl.  No.  93S2 
of  1917.) 

Hides  or  skins  may  lie  tanned  by  aqueous  solutions 
of  sulphonlc  acids  of  aromatic  hydrocarbons,  or 
sulphonated  derivatives  of  these,  not  containing 
■hydroxyl  groups,  e.<7..  sulphonlc  acids  of  anthra- 
cene, phenanthrene,  etc.,  and  their  derivatives. 
Such  sulphonlc  acids  used  singly  or  in  mixture  can 
be  used  for  tanning  either  with  or  without  the 
addition  of  natural  tanning  materials.  The  dark 
colour  produced  by  some  natural  tanning  materials 
can  be  cleared  by  the  use  of  sulphonlc  adds. 

— F.  C.  T. 

Hides,   skins,   und   leather;   Machines  for  treating 

.    J.  W.  II.   Hall,  Leeds.     Eng.  Pat.  117,358, 

Oct.  9.  1917.     (Appl.  No.  1-4.021  of  1917.) 


Process  of  making  fertiliser  [from  leather].    U.S. 
Pat.   1,268,683.     .Sec   XVI. 


XV1.-SOILS;  FERTILISERS. 

Protozoa  in  the   soil;   Method  for  the  counting  of 

certain  .    A.  Itano  and  G.  B.  Ray.    Soil  Sci., 

1918,  3,  303—310. 

A  Whipple  cell  (compare  "  Microscopy  of  Drinking 
Water,"  1914,  p.  34)  was  thoroughly  cleaned  with 
water  and  then  with  xylene.  The  bottom  of  il  was 
covered  by  means  of  a  platinum  loop  with  a  thin 
layer  of  phenolsulphonephthalein  solution,  and 
when  this  had  dried,  the  culture,  previously  diluted 
with  a  4%  gelatin  solution,  adjusted  to  Pi  8,  was 
run  in  as  described  by  Whipple  (loc.  cit.).  The 
number  of  protozoa  was  then  counted  and  from 
these  data  the  total  number  of  organisms  per  c.c. 
of  suspension  was  calculated.  The  soil  culture  was 
prepared  by  adding  5  grms.  of  soil  to  100  c.c.  of  a 
mannitol  solution,  gently  shaking,  and  allowing  to 
stand  at  the  ordinary  temperature  for  2  or  3  weeks. 
The  results  indicate  that  the  use  of  a  vital  stain 
aids  materially  In  defining  the  organism.  The 
results  are  seriously  affected  when  the  soil  Is 
allowed  to  settle,  but  rapid  motion  is  Inhibited  by 
the  use  of  the  semi-solid  diluent.  The  probable 
error  seems  to  vary  inversely  with  the  size  of  the 
organisms  and  directlv  with  the  magnification. 

— W.  G. 


Butphofloation  In  relation  to  nitrogen  transfor- 
mations \i„  soils].  J.  w.  Ames  and  T  E 
Richmond.     Soil  Scl.,  1918,  8,  311—321. 

Oznuxma  of  free  sulphur  In  soils  devoid  of  bases 
depresses  the  activities  of  nitrifying  organisms  and 
even  when  calcium  carbonate  Is  added  in  excess  of 
the  lime  requirement  of  the  soil  the  yield  of  nitric 
nitrogen  from  casein  Is  considerably*  decreased  by 
oxidation  of  added  sulphur.  The  depression  in- 
creases ns  the  basicity  decreases.  There  is  an 
increase  of  ammonia  as  the  yield  of  nitrates  de- 
creases when  sulphur  Is  oxidised,  this  being  due 
probably  to  the  deficiency  of  calcium  carbonate 
necessary  for  the  neutralisation  of  the  sulphuric- 
acid  formed.  The  ammonia  formed  neutralises  the 
sulphuric  acid  and  remains  as  ammonium  sulphate. 

— W.  G. 


Sulphur:  Oxidation  of  by  micro-organisms  in 

Us    relation    to    the    availability    of    phosphates 
H.  C.  McLean.     Soil  Sci.,  1918,  5,  251—290. 

The  most  economical  combination  for  the  produc- 
tion of  available  phosphoric  acid  from  rock  phos- 
phate appears  to  be  100  parts  of  soil,  120  parts  of 
sulphur,  and  400  parts  of  rock  phosphate,  although 
an  appreciable  amount  of  phosphoric  acid  is 
rendered  available  even  if  the  soil  is  omitted.  Of 
the  different  "  floats  "  tried,  Florida  soft  rock 
phosphate  gave  the  best  yield  of  available  phos- 
phoric acid.  Fineness  of  grinding  is  an  advantage 
provided  that  it  is  not  carried  to  such  an  extent  as 
to  inhibit  biological  activities  owing  to  lack  of 
aeration.  Micro-organisms  are  Influential  in  the 
oxidation  of  sulphur  and  the  rendering  available  of 
the  phosphorus  in  rock  phosphate,  and  as  these 
organisms  are  apparently  mainly  aerobic,  aeration 
is  of  great  importance.  Of  the  various  catalysts 
tried,  the  sulphates  of  ammonium,  calcium,  mag- 
nesium, and  zinc  exerted  no  influence  on  the  process, 
whilst  sodium  nitrate,  potassium  iodide,  and  copper 
sulphate  exerted  a  depressing  action  on  the 
organisms.  When  present  in  small  amounts  (0-4  lb. 
per  ton)  in  composts,  ferrous  sulphate  and 
aluminium  sulphate  or  a  mixture  of  the  two, 
exerted  a  marked  stimulating  action  on  sulphur 
oxidation  processes  and  on  the  rendering  available 
of  the  phosphorus.  The  presence  of  organic  sub- 
stances such  as  peat,  fresh  horse  manure,  old 
composted  manure,  or  peptone  is  not  desirable,  and 
calcium  carbonate  brings  about  a  decrease  in  avail- 
able phosphorus  when  added  to  a  sulphur-rock 
phosphate-soil  compost. — W.  G. 


Nitrogen    in    nitrate  of  soda,  ammonium   sulphate. 
dried   blood,  and  farm  manures;  Twenty   years' 

work  on  the  availability  of  .    J.  G.  Llpman 

and  A.  W.  Blair.    Soil  Sci.,  1918,  S,  291—301. 

Over  a  period  of  twenty  years  in  a  five-course 
rotation  sodium  nitrate  at  the  rate  of  320  lb.  per 
acre  per  annum  gave  better  crop  yields  than  an 
equivalent  amount  of  either  ammonium  sulphate  or 
dried  blood.  During  the  first  ten  years  the  two 
latter  fertilisers  gave  results  about  on  a  par  with 
those  from  the  former,  but  after  that  they  showed 
a  considerable  falling  off.  The  average  nitrogen 
recovery  In  the  crops  over  the  twenty  years  from 
each  fertiliser  was:  sodium  nitrate,  02-42%: 
ammonium  sulphate,  47-48%;  dried  blood,  :;m.'.i 
cow  manure,  3209%.  Cow  manure  at  the  rate  of 
10  tons  per  acre  gave  somewhat  larger  crop  yields 
than  sodium  nitrate  at  the  rate  of  320  lb.  per  acre, 
but  the  increased  yields  were  not  sufficient  to  justify 
the  increase  in  the  cost  of  nitrogen. — W.  G. 
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Liquid  manure;  Decomposition  and  preservation  of 

.    B.  B  la  nek.    Landw.  Versuehs.-Stat.,  1918, 

91,  253—269,  271—290,  309—343. 

Liquid  manure  (urine)  decomposes  rapidly  when 
applied  to  soils,  the  loss  of  nitrogen  depending  on 
the  rate  of  evaporation  of  the  liquid  and  on 
bacterial  action.  Treatment  of  the  liquid  manure 
with  sulphuric  acid  prevents  loss  of  nitrogen  in  so 
far  that  it.  fixes,  up  to  a  certain  limit,  the  ammonia 
formed.  Formaldehyde  preserves  the  urine,  but  its 
use  is  not  recommended,  as  it  interferes  with  plant 
growth.— W.  P.  S. 

Dicyanodiamide;  Constitution  of .    W.  J.  Hale 

and  F.   C.   Yibrans.     J.   Amer.  Chein.   Soc.,  1918, 
40,   1046— 10C3. 

Fkom  the  facts  that  (1)  three-fourths  of  the 
nitrogen  in  dicyanodiamide  can  be  expelled  by  20c'/ 
sodium  hypochlorite  solution.  (2)  nitrous  acid, 
act  ins  on  a  solution  of  dicyanodiamide  in  aqueous 
acetic  or  phosphoric  acid  at  the  boiling  point,  expels 
from  one  to  four  atoms  of  nitrogen  according  to  the 
concentration  of  the  acid.  (3)  the  condensation  of 
dicyanodiamide  and  aeetylacetone  by  aqueous 
sodium  hydroxide  yields  2-miin.vl-cyano-4.6-di- 
methyl-1.2-dihydropyrimidine,  C,HSN4,  colourless 
needles,  m.pt.  22".°  C,  the  authors  are  of  opinion 
that  the  constitution  of  dicyanodiamide  must  be 
represented  by  the  cyanoguanidine  structure, 
NH2.C|  :  XIIi.XH.CN,  originally  proposed  by 
Bamberger  (Ber.,  1883,  16.  1074).  (See  also  J. 
Chem.  Soc,  1918,  i..  380.)— C.  S. 


Superphosphate;  Use  of  nitre-cake  in  the  manufac- 
ture of .    5 1th  Annual  Report  on  Alkali  Works 

for  1917  by  the  Chief  Inspector,  19—20. 

A  successful  process  is  in  use  for  the  manufacture 
of  superphosphate  from  Tunisian  phosphate  and 
nitre-cake.  The  nitre-cake  is  ground  in  an  ordinary 
disintegrator  and  if  ground  phosphate  is  gradually 
mixed  with  it  during  the  grinding  clogging  of  the 
machine  is  obviated.  It  has  been  found  necessary 
to  add  to  the  mixing  about  10%  of  hot  water  more 
than  is  present  when  sulphuric  acid  of  11S°  Tw. 
(sp.  gr.  1-59)  is  used.  Comparatively  little  heating 
or  evolution  of  gas  occurs.  Analysis  of  the  product 
(after  two  weeks)  gave  16-36%  of  water-soluble 
phosphate. — C.  A.  K. 


Seeds;     Prejudicial     effects     of     treatment     with 

formalin    upon     the     germination    of    .      L. 

Kiessling.    J.  Landw.,  191S,  66,  7—51. 

It  has  been  customary  to  treat  seed  corn  with 
formaldehyde  solutions  to  get  rid  of  bunt  in  oats 
and  rust  in  wheat,  and  this  treatment  has  been 
observed  to  influence  germination.  Culture  and 
germination  experiments  extending  over  two  years 
showed  that  the  immersion  of  seed  in  a  solution 
containing  01  per  1000  of  formaldehyde  for  a 
quarter  of  an  hour  retarded  the  onset  of  germina- 
tion and  also  the  total  time  of  germination, 
although  the  number  of  plants  obtained  was  about 
the  same  as  from  untreated  seed.  'When  artificially 
damaged  seeds  were  submitted  to  treatment,  they 
api .cared  to  undergo  no  greater  injury  than  sound 
seeds.  Some  of  the  injurious  effects  were  due  to  the 
presence  of  impurities,  such  as  methyl  alcohol,  in 
the  solutions  used,  which  are  customarily  prepared 
from  formalin,  and  it  was  proved  that  it  would  be- 
better  to  employ  pure  solutions  prepared  from 
paraformaldehyde.  The  use  of  formalin  to  protect 
seeds  against  mildew  is  not  to  be  recommended, 
unless  a  pure  solution  of  formaldehyde  is  used  or 
part  of  the  formalin  is  replaced  by  another 
fungicide. — J.  H.  J. 


Determination  of  ammonia   in    urine,   serum,   etc. 
Wiessmann.     See  XXIII. 


Patents. 

Fertiliser  purposes;  Process  of  treating  organic- 
matter  for .    A.  J.  Grinberg,  New  York,  and 

B.  Field,  Plymouth,  Mass.  U.S.  Pat.  1,268,563, 
June  4,  1918.  Date  of  appl.,  Apr.  27,  1917. 
Obqahio  matter  is  treated  with  acid  producing  and 
denitrifying  bacteria,  with  or  without  the  addition 
of  a  phosphate  compound  and  a  potash  compound, 
and  the  whole  allowed  to  "  work  "  by  growth  of 
bacteria  and  then  dried. — W.  G. 

Fertiliser;  Process  of  making  [from  leather]. 

D.  E.  Clark,  Lynn,  Mass.  U.S.  Pat.  1,208,683, 
June  4,  1918.    Date  of  appl.,  July  18,  1917. 

The  fertiliser  is  produced  by  treating  leather  with 
the  liquor  known  as  •'  dunder." — W.  G. 

Fertiliser.  H.  Blumenberg,  .inn.,  Oro  Grande,  Cal.. 
Assignor  to  Golden  State  Portland  Cement  Co., 
Los  Angeles,  Cal.  U.S.  Pat.  1.270,688,  June  25, 
1918.    Date  of  appl.,  Mar.  4,  1918. 

The  fertiliser  consists  of  calcium  carbonate,  3  parts, 
and  calcium  sulphate,  1  part. — W.  G. 

Phosphate  manure;   Netc  soluble  ami  assimilable 

and  process  for  making    it.     E.    Stoppani, 

Bologna,  and  V.  Volpato,  Milan,  Italy.  U.S.  Pat. 
1.267,473,  May  28,  1918.  Date  of  appl.,  Oct.  5, 
1916. 

See  Fr.  Pat.  480,697  of  1916;  this  J..  1917,  152. 


XVII.-SUGARS  ;  STARCHES  ;   GUMS. 

Dextrose:  Hate  of  production  of  colour  in  alkaline 

solutions   of  and    picrate.      T.    Addis    and 

A.  E.  Shevky.     J.  Biol.  Chem.,  1918,  35,  43—51. 

The  results  show  that  under  the  conditions 
described  in  most  methods  for  the  colorimetric 
estimation  of  dextrose  by  picrate  and  alkali,  an 
increase  in  the  concentration  of  dextrose  does  not 
lead  to  an  exactly  proportionate  increase  in  colour. 
The  most  satisfactory  conditions  are  found  to  be  a 
concentration  of  10%  of  sodium  carbonate  and  the 
heating  continued  for  45  minutes  at  100°  C.  in  the 
presence  of  0S%  of  picric  acid. — H.  W.  B. 

Starch:  Bulrushes  as  a  source  of .    L.  Kofler. 

Z.  Unters.  Nahr.  Genussm.,  191S,  35,  266—272. 

Attention  is  directed  to  the  high  starch  content  of 
bulrush  roots,  the  quantity  present  being  about 
46°;  of  the  dry  substance.  The  powdered  root  has 
a  characteristic  appearance  under  the  microscope 
and  the  starch  grains  are  of  two  sizes,  the  larger 
being  about  13  //  and  the  smaller  3-5  n  in 
diameter.— W.  P.  S. 


Laic  of  action  of  suerase  [invertase].     Colin  and 
Chaudun.     See  XVIII. 

Patents. 

Sugar  cane;   Process  for  extracting   sucrose  from 

- — .    A.    Adams,   Kahuku,    Hawaii.     U.S.    Pat. 

1,265,582,   May   7,  1918.    Date  of  appl.,  Aug.  25, 

1915. 

The   cane,    after  passing   through   a    crusher   and 

shredder,  is  conveyed  to  a  diffusion  cell.    The  juice 
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from  the  Bhreddei  pass  -  to  a  liming  lank  and 
thence  through  a  beater  to  the  cell.  The  bagasse 
from  the  cell  Is  conveyed  to  a  mill  and  the  juice 
from  the  latter  can  be  returned  to  the  liming  tank 

and  diffusion  cell.— J.   H.  L. 

Bagasse;  Method  of  treating  — ■  for  the  ret 
of  its  valves.    M.  \v.  Marsden,  Assignor  to  Sugar 
cum'  By-Products  Co.,   Philadelphia,    Pa.    U.S. 
Pat.    1,265,6»4,    May    T,    1918.    Date    of    appl., 
Nov.  11,  1915. 
Bagasse  Is   reduced  to   a   uniformly  divided  state 
and  Creed  from  all  but  about  10%  of  Its  natural 
molsture-conteut.    The  pith  is  then  separated  from 
the  fibre  and  ground  to  a  Hour,  which  after  being 
boiled  With  water  and  washed,   is  obtained  in  the 
form  of  a  paste.    This  paste  may  be  employed  for 
the  production  of  glucose.— J.  II.  L. 

Blue  or  adhesive;  Vegetable .    R.  W.  Tunneil, 

Philadelphia,    Pa.    D.S.   Pat.   1,266,354,   May  14, 

mis.    Date  of  appl..  Nov.  9,  1917. 
An  adhesive  is  formed  from  hydrolysed  starch  and 
zinc  chloride,  with  or  without  an  excess  of  caustic 
alkali:  e.g.,  zinc  chloride  may  be  added  to  a  viscid 
mixture  of  Starch,   water,   and  caustic  alkali. 

—J.  II.  I.. 


XVIII.-FERMENTATION  INDUSTRIES. 

Barleys;   Institute    of    Brewing    method  for   the 

determination    of  the  moisture-content   of  . 

Committee  of  the  Institute  of  Brewing.  J.  Inst. 
Brew.,  1818,  2*.  234. 

The  following  standard  method  tor  determining 
moisture  in  barley  has  been  adopted  by  the  Insti- 
tute. About  in  grms.  of  the  well  mixed  sample  is 
ground  as  finely  as  possible  in  a  coffee  mill  pre- 
viously rinsed  with  the  same  sample.  4 — 5  grms. 
Is  weighed  oul  In  a  weighing  bottle  about  2  ins.  in 
diameter  and  i  In.  high,  provided  with   a  cover, 

and  Ibis  is  then  placed  In  a   boiling  water  oven   for 

S  hours,  the  cover  resting  on  the  top  of  the  oven 
meanwhile.  After  r,  hours,  the  vessel  is  covered, 
transferred  to  a  desiccator  and  weighed  as  soon  as 
cool.  The  percentage  moisture-content  is  calculated 
to  the  nearest  liist  decimal.  The  oven  should  con- 
lain  nothing  but  barley  Samples,  and  these  should  be 
placed  not  on  the  shelf  but  on  the  lloor  of  the  oven, 
and  not  close  to  the  door.  The  oven  door  must  not 
be  opened  during  the  drying.  The  ventilator  in  the 
door  must  remain  open  and  I  he  orifice  at  the  top 
of  the  oven  kept  free.  To  prevent  furring,  it  is 
advisable  to  use  distilled  water  for  beating  I  be 
oven.    Willi  each  batch  of  barleys  a  determination 

should    be    made    on    a     stock    sample,    as    control. 

Careful  adherence  i"  the  method  should  ensure 
agreement  to  within  0-5        J.  H.  I.. 

Barley;  Determinations  oj  acidity  in  by  titra- 

tion    in   stages.    A.    Reichard.    '/■.   ges.    Brauw., 
1918,  41.  57    60,  65    68,  75    77.  83    B4,  89    90. 
In  continuation  of  previous  work    (this   .!..   1917, 

899),  aqi us  extracts  of  barley  were  made,  under 

conditions   excluding  enzyme  action,  and  titrated 

with   alkali,    first     in    presence  of   litmus   and   then 

In  presence  of  phenolphthaleln.  The  most  satis- 
factory method  of  preventing  enzymic  action  was 
found  i"  consist  In  heating  the  ground  barley  with 

alCOhol    (cp.    I.iiers   and    A'ller.    this. I..    HM.i.    1158), 

and  evaporating  off   the    latter,   after    which   the 

material  was  digested  With  COld  water  for  at  least 
::     boars,     and     titrated.     With     freshly     harvested 

barley  the  acidity  determined  In  presenc  s  of  phenol- 
phthaleln was  much  greater  than  that  determined 


in  presence  of  litmus,  sometimes  twice  as  great. 
During  storage  of  the  grain  the  former  value 
gradually  diminished  and  anally  coincided  with 
the  latter.  This  diminution  of  the  "phenol- 
phthaleln acidity  "  is  attributed  to  the  disappear 
ance  of  amlno-adds  (add  towards  phenolphthaleln 
but  not  towards  litmus),  a  change  which,  according 
to  Schjeralng  (this  J.,  1006,  1109)  and  others,  Is 
characteristic  of  the  process  of  "after-ripening" 
of  barley.  The  identity  of  the  "litmus  acidity" 
and  the  "phenolphthaleln  acidity"  might  be 
regarded  as  a  sign  that  barley  is  complete!] 
matured  and  ready  for  mailing,  in  exceptional 
cases,  however,  barleys  which  do  not  conform  with 
this  analytical  standard  give  good  results  on 
germination.— J.  II.  L. 

Brewing  material:  Sudan  durra  asa .   L.  Brlant 

and  II.  Harmon.    ,1.  Inst.  Brew.,  101S,  24,  209— 
214. 

Hi  i;i:s  forms  the  staple  food  ,,l  the  population  of  the 
Sudan  and  is  the  subject  of  a  growing  export  trade. 
At  the  suggestion  of  the  Imperial  Institute,  the 
authors  had  placed  at  their  disposal  5— <i  tons  of  til  - 
material  for  the  purpose  of  investigating  its  suita- 
bility for  brewing  purposes.  The  composition  of 
a  sample  of  durra  analysed  at  the  Imperial 
Institute  was  as  follows :— moisture  8-45%, 
proteins  13%,  fat  3-30%,  fibre  1-03%,  ash  1-71%, 
earbohydrat.es  (by  difference)  72-45%;  nutrient 
ratio  1:64;  food  units  113-3.  With  the  collabora- 
tion of  various  manufacturers,  large-scale  export 
ments  were  made  on  the  conversion  of  the  materia  I 
into  malt,  roasted  grain,  flaked  products,  and 
glucose.  The  results  of  the  ma  Kings  were  not 
promising,  for  although  the  product  was  moderately 
friable  and  possessed  a  fair  diastatle  power,  it 
yielded  only  abotil  one-third  as  much  extract  as 
barley  malt.  By  roasting  the  grain, products  were 
obtained  having  a  satisfactory  aroma  and  flavour, 
comparing  favourably  with  those  of  roasted  barley. 
Experimental  brews  for  porter  showed  that  7  parts 
of  roasted  durra  may  replace  10  parts  of  roasted 
barley  without  interfering  with  the  character  of 
the  lH>er.  The  malting  of  the  grain  before  roasting 
is  not  recommended.  Amber  durra  malt  of  tine 
flavour  was  prepared,  but  its  yield  of  extract  was 
very  low.  Salisfaetory  flaked  products  were 
prepared  from  durra  without  difficulty?  Their 
appearance  was  not  so  attractive  as  that  of  flaked 
maize  or  rice,  and  the  flakes,  being  rather  brill!  >, 
would  probably  produce  a  considerable  amount  of 
dust  during  transport  which  might  interfere  with 
mash-tun  drainage.  In  the  flaking  process  about 
15%  of  meal  was  produced.    This  contained  about 

two  I  birds  of  the  oil  in  Hie  durra  seed,  leaving  only 
about  1  3%  in  the  flakes;  it  would  constitute  an 
excellent  eat  tie  food.  The  whole  of  the  starch  in 
the  durra  appeared  to  be  rendered  available  by 
flaking.  The  character  of  the  extract  was  quite 
satisfactory,  closely  resembling  thai  from  flaked 
rice:  336  ib  yielded  till  lb.  of  extract,  as  com- 
pared  With  IOO — 102  lb.  from  flaked  maize.  Replace- 
ment of  half  Hie  flaked  maize  (15%  1  by  flaked  durra. 
in  the  preparation  of  bitter  beer  or  pale  ale,  led  1.1 
no  considerable  defect  in  the  products,  and  total 
replacement  would  have  been  quite  practicable. 
Flaked  durra  might  prove  excellent  for  direct 
human  consumption.  Good  brewing  sugar,  for  use 
in  the  copper  or  as  priming  of  the  malto-dextrin 
type  was  prepared  from  durra.  -J.  II.  L 


Hop  extracts;  Colour  of ««</  the  influence  of 

tin-     salts    at    water    thereon.      II.     Krumhaar. 
Woeh.   Brau.,  1018,  35,  25—27. 
I'.iiK.wiuv    worts    made    with    waters    rich    in    car- 
bonates  sometimes   assume   a    reddish    tint    after 


524  a 


Cl.  XVm.— FERMENTATION  INDUSTRIES. 


[September  16, 1918. 


boiling  with  hoi  is  and  cooling,  and  the  tint  becomes  | 
less    pronounced    in    the   course    of  fermentation,   j 
From    the   author's   experiments   it   is   concluded  I 
that,  at  the  same  concentration,  calcium  and  mag-   : 
nesium  bicarbonates  are  equally  active  in  producing 
this  coloration,  that  the  normal  carbonates  do  not 
produce  it,  and  that  it  is  due  to  combination  of 
the  bicarbonates  with  certain  hop  constituents. 

—J.   H.  L. 


Bop  extracts;  Coloration  of .    A.  Iiau.    Woch.   j 

Brau.,  lfilS,  35,  73—74,  79—83,  90—92.     (See  pre-  ! 
ceding  abstract.) 
Experiments  in  which  water  containing  magnesium   i 
bicarbonate  was  boiled  with  hop  extract,  indicated  i 
that  the  reaction  to  which  the  colour  is  due  is  not 
instantaneous  but  requires  about  an  hour's  boiling,   j 
that  the  presence  of  air  is  necessary  for  the  colour 
to  develop,  and  that  addition  of  gypsum  in  amounts 
corresponding  with  brewing  practice  does  not  pre- 
vent the   coloration.    In  equimolecular  concentra- 
tions   calcium    bicarbonate   produces    a    less    pro- 
nounced colour  than  magnesium  bicarbonate;  but 
sodium  carbonate  is  about  as  active  as  the  latter. 
Boiling    of   calcium   bicarbonate    solutions    before 
addition  of  hop  extract  does  not  entirely  prevent 
the    coloration,    and    in    the    case    of    magnesium 
bicarbonate  previous  boiling  has  no  effect. — J.  H.  L. 

Beers;     Attenuation    of    loio    gravity     ■ .      E. 

Schlichting.       U.S.      Master      Brewers'      Assoc. 

Brewers'  J.,  1918,  di,  249. 
Discussing  the  problem  of  brewing  palatable  and 
stable  beer  containing  not  more  than  2-75%  of 
alcohol,  the  author  recommends  that  a  product  of 
the  following  composition  should  be  aimed  at : — 
alcohol,  2-5—2-0%  by  weight;  acidity,  012—014%; 
real  unfermented  extract,  4-3 — 4-4%;  original 
gravity,  about  9-5%  Balling;  ratio  of  alcohol  to  real 
extract,  1 : 1-66—1 : 1-75 ;  apparent  degree  of  attenua- 
tion 64—68%;  real  degree  of  attenuation  52—54%. 
It  is  stated  that  such  a  product  may  be  obtained 
by  using  75%  of  malt  and  25%  of  raw  grain,  hold- 
ing the  mash  for  an  hour  at  38°  K.  (47-5°  C.)  and 
carrying  out  conversion  at  58°  R.  (72-5°  C), 
hopping  at  the  usual  rate  (for  lager  beer)  In  pro- 
portion to  the  extract,  and  fermenting  as  completely 
as  possible.  Great  importance  is  attached  to  the 
ratio  of  alcohol  to  extract;  too  high  a  proportion 
of  the  latter  renders  the  beer  insipid. — J.  H.  L. 


Beer;   Investigation   of  for  antincuritic  and 

antiscorbutic  potency.    A.  Harden  and  S.  S.  Zilva. 
J.  Inst.  Brew.,  1918,  24,  197—208. 

The  history  of  the  subject  of  deficiency  diseases 
and  their  prevention  and  remedy  is  sketched,  and 
experiments  are  described,  comprising  feeding  tests 
with  pigeons,  guinea-pigs,  and  monkeys,  which 
indicate  that  beer  and  malt  are  destitute  both  of  the 
antineuritic  and  the  antiscorbutic  substances;  i.e., 
they  have  neither  preventive  nor  curative  action 
on  polvneuritis  or  scurvy  produced  bv  defective 
diet.— J.  H.  L. 


Oxalic  acid  in  beer  [urine,  etc.];  Determination  of 

.    A.   Bau.      Woch.   Brau.,   191S,   35,   31—33, 

40-^2,  43 — 47,  51—53,  57—59,  63—65,  70—71. 

The  minute  quantities  of  oxalates  present  in  beers 
(cp.  Will,  this  J.,  1916,  191)  may  be  precipitated 
by  a  reagent  prepared  by  mixing  500  c.c.  of  50% 
acetic  acid  containing  25  grms.  of  crystallised 
calcium  chloride,  with  500  c.c.  of  saturated  sodium 
acetate  solution  (cp.  Kreis  and  Baraglola,  this  J., 
1916,  483).  400  c.c.  of  filtered  beer  is  treated  with 
80  c.c.  of  the  clear  reagent,  and  left  for  38 — 14  hours 


at  a  temperature  below  7°  C.  The  deposited 
calcium  oxalate  may  be  identified  microscopically, 
or  determined  quantitatively  by  filtering  off,  wash- 
ing thoroughly  with  cold  water,  igniting,  and  esti- 
mating the  lime  by  dissolving  in  A'/IO  hydrochloric 
acid  and  titrating  back  with  A7/10  sodium  hydroxide 
in  presence  of  methyl  orange.  A  correction  may  be 
made  for  the  oxalate  remaining  in  the  mother  liquor 
and  the  washings,  on  the  basis  that  the  solubility 
of  calcium  oxalate  in  the  former  is  4-S6  mgrtos., 
and  in  the  latter  6-6  mgrms.,  per  litre.  The  method 
might  be  applied  to  other  liquids,  e.g.,  urine,  which, 
like  beer,  do  not  contain  tartaric  acid,  this  being 
the  only  other  acid  besides  oxalic  acid  precipitated 
under  the  prescribed  conditions.  The  results 
obtained  with  beers  of  different  types  ranged  from 
8  to  34  mgrms.  of  calcium  oxalate  per  litre.  The 
oxalates  in  beer  appear  to  be  derived  chiefly  from 
the  hops  and  to  some  extent  from  the  malt ;  during 
fermentation  the  oxalate-content  of  the  wort 
diminishes. — J.  H.  L. 


Banana  must;  Alcoholic  fermentation  of  — ■ — .  R. 
Perratti  and  V.  Riviera.  Staz.  Sperim.  Agrar. 
Ital.,  1917,  50,  433—450.  Bull.  Agric.  Intell.,  1918, 
9,  610—612. 

Earlier  work  on  the  chemistry  and  bacteriology 
of  the  Musa  sapient um  banana  is  summarised.  To 
obtain  a  must  which  will  retain  after  fermentation 
the  flavour  of  the  fruit,  the  skins  as  well  as  the  pulp 
must  be  extracted.  From  such  a  must  the  authors 
isolated  four  organisms :  a  Saccharomyces  pre- 
dominant in  the  fermented  liquid  and  designated 
Sacch.  musae,  a  bacterial  form  abundant  in  the 
liquid,  a  variety  of  Oospora  lactis.  and  a  ilycoderma 
form.  Particulars  of  these  organisms  are  given. 
From  an  experiment  on  the  fermentation  of  an 
extract  of  skins  and  pulp,  with  Sacch.  musae,  it 
appears  possible  to  produce  from  the  banana,  by 
adding  sugar  to  the  must,  and  perhaps  purifying 
after  the  primary  fermentation,  a  fermented  liquid 
of  good  colour,  slightly  alcoholic,  and  of  attractive 
qualities  amongst  which  the  agreeable  aroma  of  the 
fruit  holds  first  place.— J.  H.  L. 


Alcohol;  Production  of from   alya.      Kayser. 

Comptes  rend.   Acad,  d' Agric.,  1918,  i,  450 — 451. 
Bull.  Agric.  Intell.,  1918,  9,  612—613. 

Laminaria  dioitata,  dried  to  a  moisture  content  of 
10%,  was  heated  for  J— 1  hour  at  122°  C,  with 
water  containing  3 — 6%  of  sulphuric  acid.  The 
cooled  liquid,  brought  to  an  acidity  of  0-1%,  and 
sprinkled  with  brewers'  yeast,  fermented  readily, 
especially  after  addition  of  nitrogenous  material, 
and  yielded  6  litres  of  alcohol  per  1Q0  lb.  of  dry 
alg*.  Higher  yields  might  perhaps  be  obtained 
under  industrial  conditions,  and  the  mineral  matter 
in  the  vinasses  might  be  utilised. — J.  H.  L. 

Cognac  kept  in   wooden  barrels;  Alteration  of  the 

alcohol  content    of  .    A.   Behre.     Z.   Unters. 

Nahr.  Genussm.,  1918,  35,  281—283. 
Although  considerable  evaporation  took  place,  the 
loss  amounting  to  some  30%,  when  cognac  was  kept 
for  18  months  in  a  wooden  barrel,  the  alcoholic 
strength  (40%  by  vol.)  and  the  total  solids  remained 
almost  constant:  the  alcohol-content  tended  t» 
increase  to  the  extent  of  about  1%  per  year. 

— W.  P.   S. 

Enzymes;   Chemistry  of  .     H.    von  Euler.     Z. 

Elektrochem.,  1918,  24,  173—177. 

The  inversion  of  sucrose  by  yeast  is  accompanied 
by  an  increase  in  the  invertase  to  a  maximum  and 
an  increase  in  the  enzyme  concentration  according 
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to  the  equation  dtt/dt=k(a  e),  where  a  is  the 
initial  concentration  of  sucrose  and  x  is  the  amount 
Inverted  after  tune  '.  In  the  hydrolysis  of  starch 
i>v  the  enzyme  of  liuoor  mueedo  the  Telocity  of  the 
ensyme  formation  is  constant.    J.  r.  s. 

Sucrasc  [inrertase]:  I. air  of  action  of- .  II.  Colin 

and  A.  Ohandnn.     Comptes  lend..  1918,  107.  208— 

mo. 

'I'm  anthors  find  that  only  at  concentrations  of 
sucrose  no!  exceeding  2'  dors  the  Inversion  of 
Bucrose  by  Invertase  obey  WUhehny's  law 
r  =  a  (1— «—*'),  where  o  is  the  Initial  concentration 
of  sucrose  and  x  Is  the  quantity  of  sucrose  hydro- 
lyeed  after  time  (.— W.  <;. 

Patents, 

Malt-drum ;     Rotary    .       O.     Gaebel.     Breslau, 

Germany.  Eng.  Tat.  110,900,  Aug.  14,  1917. 
(Appl.  No.  11,071  of  1917.) 
A  rotary  malt-drum  has  within  it  two  screws  or 
hellenl  blades  of  about  the  same  graduation,  one 
right-handed  and  the  other  left-handed.  One  is 
mounted  on  the  outside  of  a  central  i>erforated  pipe 
(which  serves  to  admit  air),  and  the  other  on  the 
inside  of  n  co-axial  perforated  cylinder  or  pipe  of 
somewhat  smaller  diameter  than  the  drum  itself. 
When  the  drum  rotates  the  contents  are  mixed 
owing  to  the  fact  that  the  two  screws  drive  the 
central  and  peripheral  parts  of  the  chnrge  In 
opposite  directions.— J.  H.   L. 

Alcohol;  Manufacture  of  from  grain  in  open 

vats  with  the  employment  of  saccharifying 
Mucors.  Soc.  d'Exploit.  des  Proc.  H.  Boulard, 
Tarls.  Eng.  Pat.  102.945,  Dec.  7,  1910.  (Appl. 
No.  17,590  of  1910.)  Under  Int.  Conv.,  Dec.  28, 
1915. 

CoOKS)  grain  mashes  are  saccharified  and  fermented 
in  open  vats  by  means  of  a  robust  Mucor  such  as 
liuoor  Boulard  No.  5  (this  J.,  1914,  497),  and  a 
rapidly  acting  yeast  such  as  Yeast  Boulard  Nos.  21 
to  30.  A  pure  culture  of  the  Mucor  is  first  grown  in 
a  small  cooked  grain  mash,  about  one-sixth  as  large 
as  the  main  mash,  in  a  closed  vat,  under  conditions 
which  exclude  Infection.  When  the  mould  has 
developed  sufficiently  this  mash  Is  added  to  the 
main  mash  in  an  open  wooden  or  iron  vat.  The 
yeast  is  added  a  few  hours  later,  and  within  48 
hours  both  saeeharlfieation  and  fermentation  are 
complete.  Foreign  organisms  which  gain  access  to 
the  vat  are  not  able  to  develop  to  a  serious  extent 
within  this  period,  the  alcohol  produced  serving  to 
hold  them  In  cheek.  It  is  staled  that  the  process 
can  be  used  In  this  country  according  to  the  present 
laws,  whilst  processes  In  which  Mucors  are  em- 
ployed in  closed  vats  are  not  permitted. — J.  II.  Tj. 


Beverage;  W on-alcoholic .  A.  T<.  Straus.  Balti- 
more, Md.  U.S.  Pat.  1.205,274,  May  7,  1918. 
Date  of  appl.,  Aug.  4.  1917. 

A  fermented  malt  liquor  is  freed  from  alcohol  and 
treated  with  some  or  all  of  the  following: — water, 
salt,  hops,  gum  arable,  sugar,  quassia,  a  chill- 
proofing  preparation,  potassium  metablsulphite,  and 
carbon  dioxide. — J.  H.  L. 

Beverage;  Non-alcoholic  and  process  of  pro- 
ducing the  same.  A.  L.  Straus,  Assignor  to  Balti- 
more Process  Co.,  Baltimore,  Md.  U.S.  Pat. 
1,266,275,  May  7,  1918.  Date  of  appl.,  Oct.  15, 
1917. 

A  RRMEHTBD  liquor,  prepared  from  glucose  without 
malt,  Is  freed  from  alcohol  and  treated  with  some 
or  all  of  the  following  : — water,  salt,  sugar,  quassia. 


hops,  a  foam-producing  material,  a  preserving 
material,  e.g.,  potassium  iiielalusulphite,  a  chlll- 
prooflhg  material,  and  carbon  dioxide.— J.  H.  L. 

Mroimiic  liquids  [whisky];  Process  for  ageing . 

.1.  Von  Claim,  Brooklyn,  N.Y.  U.S.  Pat.  1,205,888, 
May  14,  1918.     Date  of  appl.,  Oct.  9,  1914. 

Alcoholic  liquids  containing  fusel  oils,  e.g.,  whisky, 
are  matured  by  storage  In  contact  with  charcoal  and 
with  finely  divided  wood  which  has  been  previously 
Impregnated  with  matured  alcoholic  liquid. 

—J.  H.  L. 

Mniholic  Hi/inns  and  tin  like;  Apparatus  for  dis- 
tilling in  multiple  effect .   E.  Barbet  et  Fils  et 

fie.,  Paris.  Eng.  Pat.  107,600,  June  80,  1917. 
(Appl.  No.  0466  of  1017.)  Under  Int.  Conv., 
Oct.  19,  1014.  Addition  to  Eng.  Pat.  107,599  (see 
Fr.  Pat.   478,885;  this  J.,  1016,  1172). 

See  Addition  of  Oct.  10,  1914,  to  Fr.  Pat.  478,885  of 

1014;  this  J.,  1016,  1178. 

Solid  alcohol  and  process  of  producing  same.    U.S. 
Pat.    1,200,080.     See   IIa. 
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Bread;  <  se  of  Kme  water  in  the  preparation  of  war 

.    Balland.    Comptes  rend.,  1918,   167,  198— 

201. 
The  quantity  of  lime  water  necessary  to  produce  a 
distinct  yellow  tinge  with  the  flour  Is  very  variable, 
but  Is  not  sufficient  completely  to  neutralise  the 
acidity  of  the  flour,  so  that  panary  fermentation 
is  not.  Inhibited.  With  regard  to  the  quality  of  the 
bread,  it  Is  often  difficult  to  distinguish  between 
bread  made  with  and  Tvithout  the  addition  of  lime- 
water.  The  colour  and  taste  of  bread  from  very 
brown  flour  are  apparently  slightly  improved  by 
the  use  of  lime-water. — W.  G. 

Milk;  Oolorimetric  determination  of  lactose  in . 

A.  J.  P.    Pacini   and  D.    W.  Russell.       J.  Biol. 

Chem.,  1918,  34,  505—507. 
One  c.c  of  human  milk  is  diluted  witli  water  to 
100 'c.c  About  0-5  grin,  of  solid  picric  acid  is  dis- 
solved in  about  10  c.c.  of  the  diluted  milk  by  stir- 
ring, and  after  5  minutes,  the  solution  Is  centrifuged 
for  10  minutes.  A  portion  of  the  upper  liquid  is 
filtered  to  remove  the  fat,  and  1  c.c.  of  the  filtrate 
transferred  to  a  long  test-tube  and  heated  with 
1  c.c.  of  saturated  sodium  carbonate  solution  in 
boiling  water  for  20  minutes.  After  cooling  and 
diluting  to  10  c.c,  the  colour  is  compared  with  that 
obtained  by  similarly  treating  1  c.c.  of  a  standard 
0-1%  solution  of  pure  lactose  in  saturated  picric- 
acid  solution.  When  cow's  milk  is  being  tested,  a 
Slightly  weaker  standard  solution  of  lactose  should 
be  employed.— H.  W.  B. 

Milk;  fascin  of  human .    A.  W.  Bosworth  and 

L.  A.  Giblln.    J.  Biol.  Chem.,  1918,  38,  115—117. 
The  casein  of  human  milk  has  all  the  properties 
associated  with  the  casein  of  cow's  and  goat's  milk. 

— H.  W.  B. 

Milk  as  a  source  of  water-soluble  vitamine.    T.  B. 

Osborne,  L.  B.  Mendel,  E.  L.   Ferry,   and  A.   J. 

Wakeman.    J.  Biol.  Chem.,  1918,  34,  537—551. 
Milk  contains  only  a  relatively  small  proportion  of 
water-soluble  vitamine.     ("See  also  J.  Chem.  Soc, 
Sept.,  1918.)-H.  W.  B. 
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Sour  milk;  Free  lactic  acid    in  .      L.  L.  Van 

Slyke  and  J.  C.  Baker.  J.  Biol.  Cliein.,  1918,  35. 
147— ITS. 
SotTB  milk  contains  lactates  and  free  lactic  acid, 
part  of  which  is  adsorbed  by  the  caseinogen  or 
casein.  The  amount  of  free  lactic  acid  in  milk  that 
has  soured  under  ordinary  conditions  may  vary 
from  13  to  35  c.c.  of  A*/10-acid  per  100  c.c.  of  milk. 
About  20%  of  the  free  lactic  aohl  is  adsorbed  by 
the  casein.  Methods  are  described  for  estimating 
the  adsorbed  and  total  free  lactic  acid  in  sour  milk. 
(See  further,  J.  Chem.  Soc,  Sept.,  1918.) 

— H.  W.  B. 


Nitrogen  in  liquids  poor  in  nitrogen  [e.g.,  milh-i: 

Miero-Dwmas   estimation    uf  .    O.    Kraemer. 

J.  prakt.  Chem.,  191S,  97,  59— CO. 

The  usual  micro-Kjeldahl  method  for  estimating 
nitrogen  in  small  quantities  of  a  liquid  such  as 
milk  can  be  replaced  satisfactorily  by  a  micro- 
Dumas  process.  A  small  copper  boat  of  approxi- 
mately 0-25  c.c.  capacity  enclosed  in  a  small  thin- 
walled  glass  dish  covered  with  a  glass  plate  is 
weighed  to  the  fifth  decimal  place,  first  empty  and 
then  filled  with  the  milk.  The  boat  is  placed  in 
a  small  vacuum  desiccator  and  kept  at  30° — 35°  C. 
until  the  water  has  evaporated ;  the  boat  and  its  con- 
tents are  then  introduced  into  the  combustion  tube 
and  covered  with  fine  copper  oxide,  preparatory  to 
the  combustion.  The  weighing,  drying,  and  com- 
bustion occupy  an  hour. — D.  F.  T. 


Cream;  Pasteurisation   of  .    C.   Larsen,  J.   M. 

Fuller,  V.  K.  Jones,  H.  Gregory,  and  M.  Tolstrup. 

South  Dakota  State  Coll.   Agric.  Bull.  No.  171, 

Nov.   191G,    529—548.    Bull.    Agric.    Intell.,   191S, 

9,  021—622. 
In  some  European  countries  the  whole  of  the  butter, 
and  in  the  United  States  about  two-thirds,  is  made 
from  pasteurised  cream.  The  effect  of  pasteurising 
cream  at  different  temperatures  was  studied,  using 
a  coil  vat  of  150  galls,  capacity,  operated  by  a 
20  HP  return  tubular  boiler  and  a  15  HP  engine  to 
run  the  coil.  The  cream  was  heated  for  25  mins. 
tit  140°  F.  (00°  C),  or  for  10  mins.  at  100°  F. 
(71°  C),  or  momentarily  to  ISO0  F.  (S2°  C.)  fol- 
lowed by  immediate  cooling.  The  middle  tempera- 
ture (160°  F.)  effected  the  greatest  reduction  in  the 
total  number  of  organisms:  100°  and  ISO0  F.  were 
more  effective  than  140°  F.  in  killing  moulds  and 
non-acid  forming  organisms.  The  only  appreciable 
effects  of  pasteurisation  on  the  composition  of  the 
cream  were  a  decrease  in  moisture-content  and  a 
slight  decrease  in  acidity.  Microscopical  compari- 
son of  the  cream  before  and  after  heating  showed 
a  tendency  for  the  higher  temperatures  (1G0°  and 
ISO0  F.)  to  cause  the  fat  globules  to  coalesce.  Pas- 
teurisation had  no  important  influence  on  the 
chemical  composition  of  the  butter  produced,  nor 
did  the  high  temperatures  unfavourably  affect  the 
"body"  of  the  product.  The  butter  made  from 
cream  pasteurised  :it  ISO-  p.  showed  the  best  keep- 
ing qualities. — J.  H.  L. 


Butter;  Rancidity  of .    E.  S.  Guthrie.    Dairy 

Sci.,  Baltimore,   v.m,    1.    218—233.    Bull.   Agric. 
Intell..  1918,  9,  022— 023. 

Apart  from  biological  agencies  (which  were  as  far 
its  possible  excluded  in  the  author's  experiments* 
the  purely  chemical  and  enzymic  transformations 
which  occur  in  butter  do  not  affect  the  iodine  value 
considerably  and  do  not  cause  rancidity:  neither 
does  exposure  to  high  temperatures,  light,  and  air. 
Truly  rancid  butter  is  rarely  found,  strong  flavour 


being  often  erroneously  referred  to  as  rancidity.  The 
original  paper  contains  a  bibliography  of  the  sub- 
ject.—J.  H.  L. 

Casein;  Preparation  of  pure .    L.  L.  Van  Slyke 

and  J.  C.  Baker.     J.  Biol.  Chem.,  191S,  35,  127— 
136. 

Casein  is  precipitated  in  a  pure  form  from  undiluted 
milk  by  the  addition  of  lactic  or  other  acid,  the 
milk  being  maintained  in  rapid  motion  by  means 
of  a  rapidly  revolving  mechanical  stirrer. — H.  W.  B. 

Casein;   Action   of  pancreatic  enzymes   upon  . 

H.  C.  Sherman  and  D.  E.  Neun.    J.  Amer.  Chem. 
Soc,  1918,  40,  1138—1145. 

A  comparative  study  of  the  hydrolysis  of  casein  by 
various  preparations  derived  from  the  pancreas. 
Extraction  of  high-grade  commercial  pancreatin 
with  50%  alcohol  leaves  a  residue  having  about  the 
same  proteolytic  activity  as  the  original  pancreatin. 
The  sac  precipitate  which  settles  out  of  the  amylase 
solution  during  the  dialysis  in  50%  alcohol,  pre- 
ceding the  final  precipitation  of  the  amylase  pre- 
paration (Sherman  and  Schlesinger,  J.  Amer.  Chem. 
Soc,  1912,  34, 1110;  1915,  37,  1300;  this  J.,  1915,  627), 
has  15  times  the  proteolytic  activity  of  the  original 
pancreatin  and  about  4  times  that  of  the  most  active 
commercial  trypsin.  The  final  preparation  of  pan- 
creatic amylase  purified  as  described  previously 
i /o<\  cit.\  has  proteolytic  activity  fully  equal  to  that 
of  high-grade  trypsin.  (See  also  J.  Chem.  Soc, 
Sept..  1918.)— C.  S. 

Barley;  Dietary   qualities  of  .    H.   Steenbock, 

H.  E.  Kent,  and  E.  G.  Gross.  J.  Biol.  Chem., 
191S,  35,  61—74. 
Barley,  when  tested  by  feeding  it  to  rats,  was 
found  to  contain  an  abundance  of  water-soluble 
vitamine,  but  was  deficient  in  salts,  protein,  and 
fat-soluble  vitamine.— H.  W.  B. 


Nutritive  factors  in  plant  tissues.  I.  The  protein 
factor  in  the  seeds  of  cereals.  T.  B.  Osborne, 
L.  B.  Mendel,  E.  L.  Ferry,  and  A.  J.  Wakeman. 
J.  Biol.  Chem.,  191S,  34,  521—530. 

Protein  concentrates  were  prepared  from  various 
cereals  by  treating  them  with  diastase  to  remove 
the  starch,  and  rats  were  fed  on  diets  containing 
these  various  protein  concentrates  as  sole  sources 
of  protein,  with  the  exception  of  a  small  proportion 
of  yeast  added  in  each  case  to  supply  the  necessary 
water-soluble  vitamine.  Normal  growth  was  ob- 
tained with  the  concentrates  from  rice  and  barley, 
but  not  with  those  from  maize  or  oats. — H.  W.  B. 


Carbohydrates  and  fa's;  Com  pa  rat  ire  study  of  the 
influence  of  on  the  nutritive  power  of  ali- 
mentary proteins.  F.  Maignon.  Comptes  rend., 
1918,  167,  172—175. 

Feeding  experiments  with  rats,  using  diets  of  egg- 
albumin  and  fat,  or  egg-albumin  and  starch,  or  a 
mixture  of  the  three,  indicate  that  the  albumin  is 
better  utilised  with  fat  than  with  starch,  the  mini- 
mum of  albumin  necessary  being  much  lower  with 
the  former  than  with  the  latter. — W.  G. 


Ovalbumin;  Preparation  of and  its  refractive 

indices  in   solution.       A.  R.   C.  Haas.       J.  Biol. 

Chem.,  191S,  35,  119—125. 

The  crystallisation  of  ovalbumin  from  ammonium 

sulphate  solutions  only  succeeds  when  the  hydrogen 

ion  concentration  of  the  solution  lies  between  10'5 
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and  10"*.  The  refractive  Indices  of  ovalbumin  In 
various  solvents  have  been  found  to  obey  Robert- 
son's law  (J.  I'liys.  ahem.,  1900,  13.  472).— II.  W.  n. 


Vegetable  gums  in  food  products;  Detection  of . 

a.  a.  r,...k  and  a.  G.  Woodman.    J.  ind.  Eng. 
Cbem.,  IMS,  10,  680—633. 

Tk.im  50  to  200  gnus,  of  i  lie  sample  is  dilated  with 
water,  6  <•.<-.  of  dilute  acetic  add  and  36  c.c.  of 
in  tannin  solution  are  added,  the  mixture  is 
heated  tor  30  mins.,  centrlfuged,  and  tillered:  the 
nitrate  is  again  treated  with  tannin  solution  |  i<>  to 
60  e.c),  heated,  centrlfuged,  and  altered.  Casein, 
proteins,  gelatin,  Bat,  etc.,  are  thus  removed.  The 
clear  nitrate  is  then  mixed  with  twice  Its  volume 
of  acetone,  centrlfuged,  and  the  precipitate  col- 
lected, washed  twice  with  acetone,  dissolved  in 
60  c.c.  of  warm  water,  acidified  slightly  with  acetic 
add,  to  c.c  of  ammonia  (sp.  gr.  0-9)  is  added,  the 
mixture  centrlfuged,  and  filtered;  calcium  phos 
phate  from  the  milk  solids  (if  present)  Is  Ihus  re- 
mqved.  The  gams  are  then  precipitated  from  the 
filtrate  by  acidifying  the  latter  with  acetic  add 
and  adding  alcohol,  one  volume  at  a  time.  If,  after 
the  addition  of  live  vols,  of  alcohol,  a  predpitate 
is  not  obtained  sums  are  absent.  The  quantity  of 
alcohol  required  for  the  precipitation  ami  the 
Character  of  the  precipitate  give  an  indication  of 
the  kind  of  sum  present.  For  example,  one  volume 
of  agar  solution  requires  •"•  to  i  vols,  of  alcohol,  the 
predpitate  is  finely-divided  and,  when  air-dried, 
remains  soft  and  non-coherent ;  sum  arahie  requires 
2  vols,  of  alcohol,  the  predpitate  is  llocculent  anil 
dries  to  a  powder;  Indian  sum  requires  2  to  :;  vols. 

of  alcohol  and  gives  a  stringy  predpitate  which 
diies  to  a   dark-coloured  tough  film;  sum  traga- 

Canth   gives  jelly-like  clots  with   2  vols,    of  alcohol, 

the  clots  drying  to  a  Bemi-transparenl  layer;  dex- 
trin requires  .':  vols,  of  alcohol,  giving  a  tine,  white 
sticky  predpitate  which  tends  to  become  hard  when 

dried  and  kept.  Microscopic  examination  of  the 
tannin  precipitate  may  reveal  the  characteristic 
diatoms  found  in  agar  if  this  sum  is  present,  whilst 
the  volatile  acidity  of  Indian  gum  is  of  value  as 
a  confirmatory  test.  When  pectins  are  present  they 
may  he  removed  from  the  sums  by  treatins  the 
Minmoniacal  solution  of  the  latter  (see  ahovei  with 
a  few  drops  of  iron-tannin  solution  liofore  the  acetic 
acid  is  added.  Dextrine  are  separated  from  the 
gums  by  heating  0-5  grm.  of  the  dried  gum  for 
6  mins.  in  a  water-bath  with  50  c.c.  of  water  and 
2-5  c ,c.  of  hydrochloric  acid  (sp.  gr.  1-2).  The 
method  described  above  will  detect  the  presence 
of  01  grm.  of  gum  in  100  grrus.  of  complex  food 
substance.— W.  I'.  S. 


Baking  powder;  Determination  of  carbon  dioxide 
in .  H.  Schellbach  and  F.  Bodinns.  Z.  Unters. 

Nahr.  Ceimssm..  1!tls,   35,  23(5—210. 

Iv  the  method  described  the  carbon  dioxide  evolved 
from  the  baking  powder  is  absorbed  in  33%  potas- 
sium hydroxide  solution  and  the  quantity  of 
potassium    carbonate    formed    is    determined    volu- 

metrlcally;  5      phosphoric  add  solution  is  used  to 

decompose  the  carbonate   in   the  baking    powder. 

J.  Tillmans  and  O.  Heubleln  (ibid.,  257    286)  And 

that  the  above  method  is  untrustworthy. — W.  P.  S. 


Coffee   substitutes-;    Microscopical    <  rumination   of 

.      C.  Griebel.      Z.  Unters.  Nahr.  Gennssm., 

litis,  35.  233—235,  272    277. 

DlAOBAMS  are  given  showing  the  characteristic 
features  of  the  seeds  of  the  common  corn  spurrey 
(Spergula  arvensis,  I..)  and  the  so-called  acacia 
(Robinia  pseudacacia,  L.),  both  of  which  are  used 


in  Germany  as  coffee  substitutes;  the  former  seeds 
contain  numerous  conglomerations  of  starch  <t'lls, 
whilst  the  latter  are  tree  from  starch  but  contain 
considerable  Quantities  of  tat  and  proteins.    The 

microscopic  appearance  of  the  seeds  of  bird's  foot 
{OmithopUS  satirus,   Brot.)  Is  also  described. 

— W.  P.  s. 


Coffee  substitutes  containing  lupine  seeds.  H. 
Kekcnrolh.  Z.  Unters,  Nahr.  Cenussm..  1018, 
36,  210—212. 

Tut;  bitter  taste  of  lupine  seeds  is  due  to  the  pre- 
sence of  alkaloids,  saponins,  etc.,  and  although  pro- 
cesses have  been  suggested  (or  the  removal  of  these 
substances,  they  are  unreliable.  Moreover,  roast- 
ins  does  not  destroy  the  bitter  substances,  and  the 
author  is  of  opinion  that  lupine  seeds  should  not  be 
used  as  a  coffee  substitute.  (Compare  (lonnerman, 
this  J.,  1918,  483  a.)— W.  1'.  S. 


Cottonseed  meal;  Uniform  nitrogen  determination 
in  — .  J.  S.  McHargue.  J.  Ind.  Eng.  Chem., 
WIS,   10,   533—535. 

Tin.'  following  points  should  be  observed  in  the 
determination  of  nitrogen  in  cottonseed  meal.  The 
sample  should  be  ground  finely  (  10-mesh  sieve)  in 
order  to  obtain  a  homogeneous  mixture  of  hulls  and 
meal.  When  mercury  is  used  as  catalyst,  loss  of 
nit  rosin  may  occur  if  the  boiling  is  prolonged  for 
more  than  2  his. ;  the  digestion  period,  using  copper 
sulphate  as  catalyst,  depends  on  the  amount  (t 
sodium  sulphate  added,  12  grms.  being  sufficient  to 
complete  the  decomposition  in  2  hrs.  Sodium  sul- 
phate is  as  effident  as  potassium  sulphate  in  the 
digestion.    Precipitation  of  the  copper  as  sulphide 

facilitates  the  boiling  and  shortens  the  time  of  dis- 
tillation. Suitable  quant  it  ies  of  materials  and  con- 
dit  Ions  for  the  determination  are  : — cottonseed  meal, 
0-7  grm.;  crystallised  copper  sulphate,  0-5  grm.; 
anhydrous  sodium  sulphate,  12  grms.:  sulphuric 
acid,  25  c.c;  time  of  digestion,  2  hrs. — W.  P.  S. 


Alfalfa   [lucerne']  hag;  Isolation  and  identification 

of  stachydrlne  from .    II.  Steenbock.    J.  Biol. 

Chem.,  191S,  35,  1—13. 

Staciiydiune  is  present  in  small  amount  in  the  phos- 
photungstic  acid  fraction  of  the  aqueous  extract  of 
lucerne  hay.  The  presence  of  stachydrine  may 
vitiate  values  for  histidiue  and  lysine  obtained  by 
the  Van  Slyke  method  and  for  lysine  obtained  by 
the  Kossel  method  when  these  values  are  obtained 
directly  on  the  feeding  material  itself.— H.  W.  B. 


Leaf  inn/.'  Composition  and  failing  value  of  . 

F.   Iloneamp  and  E.  Blanck.     I.andw.  Versuchs. 
Stat.,   ItllS,  91,  291—308. 

Dana)  leaves  of  the  beech,  maple,  lime,  birch,  alder, 
chestnut,  etc..  form  a  valuable  feeding  stuff:  they 
contain  from  10  to  23%  of  protein,  2  to  10%  of  fat, 
and  17  to  22%  of  crude  fibre.— W.  P.  S. 


Heather  ami  reindeer  moss;  Composition  and  di- 
F.  Honcamp  and  10.  Blanck.  Landw.  Versuchs. 
Landw.  Versuehs.-Stat,  1918,  91,  223—251. 

Heather  meal  contains  about  7%  of  proteins,  9% 
of  fat,  8%  of  ash,  and  12  to  21%  of  crude  fibre; 
when  prepared  from  the  leaves  and  flowers  only  it 
has  a  food  value  approximating  that  of  poor  quality 
hay.  Reindeer  moss  is  of  little  value  as  a  fodder; 
It  contains  about  2%  of  fat  and  4%  of  proteins. 

— W.  P.   S. 
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Pigweed,   Amaranthus    retroflexus   L.;  Proximate 

analysis  of  the  seed  of  the  common  .    E.  P. 

Harding  and  W.  A.  Egge.  J.  Ind.  Eng.  Chem., 
1918,  10,  529—530. 
Pigweed  grows  abundantly  in  the  State  of  Minne- 
sota; analysis  of  the  seeds  yielded  the  following 
results:— Moisture,  11-28;  ash,  4-33;  ether  extract, 
703;  proteins,  18-57;  starch  (by  diastase)  3240,  (by 
acid  inversion)  39-77;  reducing  sugars,  trace;  other 
sugars,  2-08:  crude  fibre,  10-59:  tannin  and  undeter- 
mined, 6-35%.  The  seeds  might  be  used  as  a  poultry 
food  and  the  meal  as  a  cattle  food. — W.  P.  S. 

Silver  maple  (Acer  saccharinum) ;  Analysis  and 
composition  of  the  seed  of  the .  R.  J.  Ander- 
son.   J.  Biol.  Chem.,  191S,  34,  509—513. 

The  seed  of  the  silver  maple  has  a  high  food  value. 
It  contains  42%  starch,  27-5%  protein,  16%  sugar, 
and  5%  of  ash,  consisting  chiefly  of  potassium  phos- 
phate. The  chief  protein  is  a  globulin.  The  phos- 
phorus in  the  seed  is  present  chiefly  in  organic 
combination. — H.  W.  B. 


Sudan  durra  as  a   brewing  material.    Briant  and 
Harman.    See  XVIII. 

Determination    of   essential    oils    in    non-alcoholic 
flavouring  extracts.    Boyles.     See  XX. 

Abnormalities    in    the    formal    titration    method. 
Jodidl.    See  XXIII. 

Method  for  making  electrometric  titrations  of  solu- 
tions containing  protein.  Baker  and  Van  Slyke. 
See  XXIII. 

Patents. 

Grain;   Method   and   apparatus   for   treating   

[with  ozonised  air].  P.  J.  H.  Moore,  Chicago, 
U.S.A.  Eng.  Pat.  110,952,  Apr.  12,  1917.  (Appl. 
No.  10,120  of  1917.) 
In  a  process  of  treating  unbroken  grain,  such  as 
wheat,  preparatory  to  storage,  the  grain  is  fed 
continuously  into  the  top  of  a  tall  chamber  and  dis- 
charged from  the  bottom,  at  such  a  rate  that  the 
chamber  remains  full,  whilst  ozonised  air  contained 
in  an  adjoining  chamber  is  injected  into  the  grain 
chamber  through  openings  at  different  heights  in 
the  common  wall.  Each  opening  is  situated  below 
an  inverted  V-shaped  trough  extending  across  the 
grain  chamber,  and  the  ozonised  air  issuing  from 
below  these  troughs  percolates  upwards  through 
the  descending  column  of  grain  and  escapes  from 
the  top  of  the  chamber.  The  air  is  ozonised  by 
silent  electric  discharge  in  apparatus  comprising 
readily  accessible  I-shaped  glass  plates  wound  with 
coils  and  separated  by  other  insulating  glass  nlates. 

—J.  H.  L. 

Wheat  and  other  grains;  Process  of  treating  . 

A.   C.  Von   Hagen,   Kansas  Cifv.   Mo.     U.S.   Pat. 

1,265.700.  May  7,  1918.  Date  of  appl.,  Sept.  1,  1916. 
The  grain  is  treated  superficially  in  presence  of 
moisture  insufficient  to  saturate  it.  with  a  substance 
capable  of  yielding  a  halogen  in  the  free  state,  e.g., 
calcium  hypochlorite,  or  simultaneously  with  an 
alkali,  such  as  calcium  hydroxide,  to  neutralise  the 
free  acidity  of  the  grain,  and  a  hypochlorite,  to 
exert  a  germicidal  action. — J.  H.  L. 

Egg  food  preparations.  M.  Cutler.  London.  Eng. 
Pat.  117,022,  Nov.  28,  1917.  (Appl.  No.  17,597  of 
1917.) 

Whole  eggs  or  the  yolks  alone,  in  liquid  or  powdered 
form,  are  mixed  with  a  liquid  prepared  by  boiling 


linseed  with  water;  a  preservative  such  as  borax 
may  be  added. — J.  H.  L. 

Baking  poicder.  A.  H.  Peter,  Assignor  to  Royal 
Baking  Powder  Co.,  New  York.  U.S.  Pat. 
1,265,369,  May  7,  1918.  Date  of  appl.,  Sept.  16, 
1916. 

Claim  is  made  to  baking  powders  containing  lactide 
and  acid  lactates  as  acid  constitutents. — J.  H.  L. 

Curing  meats.  G.  F.  Doran,  Omaha,  Nebr.,  U.S.A. 
Eng.  Pat.  107,593,  June  28,  1917.  (Appl.  No.  9298 
of  1917.)    Under  Int.  Conv.,  Apr.  29,  1916. 

See  U.S.   Pat.  1,212,614  of  1917;   this  J.,  1917,  401. 

Preserving   fruits    and    other   organic    substances; 

Method   of  .      H.    C.   M.   Franks,   Brooklyn, 

N.Y.,  Assignor  to  Franks  &  Co.,  Inc.  Reissue 
14,489,  June  25,  191S,  of  U.S.  Pat.  1,232,271, 
July  3,  1917.     Date  of  appl.,  Mar.  IS,  1918. 

See  this  J..  1917,  938. 


XIXjb- WATER  PURIFICATION;   SANITATION. 

Lime-sulphur  solutions;  Composition  of .    O.  B. 

Winter.    J.  Ind.  Eng.  Chem.,  1910,  10,  53S— 545. 

The  presence  of  hydrogen  sulphide,  calcium  hydro- 
sulphide,  calcium  hydroxyhydrosulphide,  and  the 
corresponding  salts  of  other  metals  may  be  detected 
by  titrating  an  aliquot  portion  of  the  sample  with 
iodine  until  the  yellow  colour  has  disappeared  and 
then  repeating  the  titration  using  sodium  nitro- 
prusside  to  determine  the  end-point;  after  the  poly- 
sulphide  has  been  decomposed  the  blue  colour  of 
the  nitroprusside  remains  as  long  as  any  sulphide 
sulphur  is  present.  Ordinary  lime-sulphur,  which 
has  stood  for  several  days,  does  not  contain  any  of 
the  above-mentioned  compounds,  and  cannot  contain 
free  lime,  since  any  of  the  latter  which  may  be 
present  when  the  preparation  is  made  gradually  dis- 
appears. In  freshly  prepared  lime-sulphur  solution, 
the  difference  between  the  titrations  with  hydro- 
chloric acid  and  ammoniacal  zinc  chloride  solution  is 
a  measure  of  the  free  lime.  When  magnesium  sul- 
phate is  added  to  a  lime-sulphur  solution  there  is  a 
slight  decrease  in  the  content  of  monosulphide  and 
of  sulphide  sulphur,  the  thiosulphate  sulphur 
remains  practically  the  same,  magnesium  replaces 
a  part  of  the  calcium  forming  magnesium  polysul- 
phide  and  calcium  sulphate  may  separate,  and  a 
compound  containing  the  SH  radical  is  formed. 
The  magnesium  sulphate  method  for  determining 
free  lime  in  lime-sulphur  solution  is  inaccurate. 
The  sulphur  which  separates  from  lime-sulphur 
solution  on  standing  is  derived  from  the  polysul- 
phide  and  is  not  due  to  the  presence  of  free  sulphur. 
Orange-red  crystals  which  separated  from  a  concen- 
trated lime-sulphur  solution  prepared  with  an 
excess  of  lime  appear  to  consist  of  an  additive  com- 
pound of  calcium  oxide  with  calcium  polysulphide, 
2CaO.CaS,,llH„0.  but  it  is  improbable  that  they 
exist  in  the  solution  form. — W.  P.  S. 


Disinfection;  Adsorptive  by  metallic  combina- 
tion and  disperse  galvanic  elements.  H.  Beeh- 
hold.  Z.  Elektrochem.,  1918,  24,  147—150. 
Finely  divided  wood  charcoal,  fullers'  earth, 
silicic  acid,  animal  charcoal,  iron  oxide,  alumina, 
calcium  oxalate,  and  barium  sulphate  all  act  as  dis- 
infectants toward  Staphylococcus  due  to  their 
adsorptive   properties.     The  bacteria   are  retained 
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living  on  the  surface  of  the  adsorption  medium. 
Tin'  amount  of  adsorption   varies  from  '.Hi'.iT'..  with 

IfOOd  charcoal  in  i'.U  '.'.'2%  with  alumina.     The  deposi 

tlon  of  thin  liims  of  metals  on  the  adsorption 
medium  (gold,  silver,  copper,  or  mercury)  has  the 
effect  of  killing  the  adsorbed  bacteria,  the  action  or 
the  metal  being  spedflc.    a  mixture  of  two  metals 

is  siiii  in. .re  effective  in  certain  cases.  Thus  in  the 
case  of  typhus,  mercury  alone  leaves  16,888  colonies, 
whereas  mercury  and  copper  together  leave  only 
one  colony.    Moreover,  on  Injecting  colloidal  metals 

Into  mice,  mixtures  of  metals  were  found  to  be  more 
deadly  than  the  single  metals,  thus:  4°;',  silver 
killed  in  -t  days.  4%  mercury  had  not  killed  in 
11  days,  but  a  mixture  of  I  mercury  and  4%  silver 
killed  In  8  hours.— J.  F.  s. 

Analyst!   of  air  from   a    mine    tire.      Blakcley    and 
Geist.    See  IIa. 

Patents. 
Fumacet;  Incinerating .     .1.  W.  Stokes,  Dallas, 

lex.,  U.S.A.    Bug.    Pat.   117.117,   Feb.  26,  1918. 

(Appl.  No.  3385  of  1918.) 
An  arched  furnace  chamber  lias  a  saucer-shaped 
II. .or  and  curved  rear  wall.  Tin-  furnace  has  three 
crates:  one  on  the  side  of  the  chamber  furthest 
from  the  stack  and  separated  from  the  main  body 
of  the  chamber  by  a  bafflle-wall  Is  used  for  burning 
fuel:  one  in  the  centre  ..f  the  front  wall  for  com- 
pleting the  combustion  of  the  garbage  or  other 
material  to  be  incinerated:  and  an  auxiliary  grate 
on  the  side  nearest  the  stack.  Garbage  is  fed 
through  a  charging  door  in  the  top  of  the  furnace 
on  to  an  elevated  grate  supported  on  arches  ami 
having  a  forward  inclination.  The  combustion 
gases  pass  above  and  lielow  this  grate  and  partly 

incinerate  the  material,   the  combustion  being  com 

pleted  on,  and  the  cinders  discharged  from,  the 
centre  grate.— W.  H.  C. 

Black  rot  and  other  fungoid  mot  bacterial  diseases 
in    leaf -tobacco ;    Process    for    preventing    the 

•t,    rinpmrnt   of  .     W.  W.  Garner  and   E>.   G. 

Beinhart,  Washington,  D.C.    U.S.  Pat.  1,2GS,070, 

May    2S.   191S.       Date    of    appl.,   Jan.    10,   IMS. 

(Dedicated  to  the  public.) 
The  process    consists   in   controlling   the   moisture 

content  of  tobai by  subjecting  the  material  to  the 

action  of  heated  air  under  varying  conditions  of 
temperature  and  humidity,  these  being  alternated. 
thereby  preventing  the  growth  of  fungoid  and  other 
diseases  in  leaf  tobacco. — \v.  G. 


Separation  and  settlement  of  solids  and  semisolids 
from  chemical  and  like  manufacturing  liquids. 
Eng.  Pat.  117.472.    See  I. 


Method  of  producing   high-boiling  phenols. 
Pat.   Ilti.fl0.-i.     See  III. 


Eng. 


XX.-ORGAN1C  PRODUCTS;  MEDICINAL 
SUBSTANCES;  ESSENTIAL   OILS. 

Cinchona  alkaloids;  Identification  of  the  o;/ 

optical-crvstallographic  measurements.  E.  T. 
Wherry  and  E.  Yanovsky.  J.  Amer.  Chem.  Soc., 
1918,  W,  1063— 1074. 
riniFiED  samples  of  cinchonine,  cinchon  Line, 
quinine  and  quinidine  were  separately  crystallised 
from  alcohol  and  from  benzene  and  the  crystals 
examined  under  the  microsco]ie  in  ordinary  light, 
parallel   polarised    light   and   convergent   polarised 


light  :  the  refractive  indices  wen-  determined  by  the 

Immersion  method  in  solutions  of  potassium  mer- 
curic iodide  anil  glycerol  of  known  indices.  The 
results  are  given  in  tables  which  have  been  used 
successfully  in  the  Identification  Of  the  four  alkal- 
oids in  the  products  obtained  by  fractional  crystal- 
lisation of  mixtures  ft alcohol  or  bensene.    The 

general  procedure  in  examining  medicinal  prepara- 
tions for  the  presence  of  these  alkaloids  is  illus- 
trated in  the  case  of  a  proprietary  remedy  presum- 
ably containing  the  alkaloids  as  sulphates.  A  few  of 
the  pills  were  ground  witli  potassium  carbonate, 
suspended  in  water,  and  shaken  with  chloroform. 
The  gummy  residue  obtained  from  the  chloroform 
extract  after  the  evaporation  of  the  solvent  was 
Shaken  with  dilute  sulphuric  acid,  'he  altered  solu- 
tion treated  with  dilute  aqueous  ammonia,  and  the 
resulting  grey  precipitate  extracted  Willi  a  few  C.C. 
of  bensene.  The  bensene  layer  was  separated  and 
allowed  iii  evaporate.    A  drop  of  the  concentrated 

solution  was  placed  on  a  microscope  slide  and 
covered  witli  a  slip  when  evaporation  was  nearly 
com]. lete.  Crystals  soon  formed  round  the  edge  of 
the  cover  glass  consisting  of  three  distinct  types, 
which  were  easily  recognised  as  quinine,  clnchon- 
idine,  and  cinchonine  respectively.  The  result  was 
confirmed  by  Immersing  the  crystals  in  liquids  of 
known  refractive  indices.  (See  also  J.  Chem.  Soc, 
Sept.,  1918.)— C.  S. 

Alkaloid  from   the  common   liroom ;     I    totr  volatile, 

.    A.  Valeur.    Oomptes  rend.,  I9is,  167,  it;:t  — 

1G4. 

In  addition  to  the  fixed  alkaloid,  sarothamnine,  the 
author  has  isolated  from  the  mother  liquors  in  the 
manufacture  of  sparteine  sulphate,  a  volatile 
alkaloid  genisteine.  0,.H„N„  m.pt.,  <i0-r>°  C. :  li.pt., 
139--)°— 140-5°  C.  at.  5  mm.  (corr.).  177°— 178°  C.  at 
T2  mm.  (corr.).  It  readily  absorbs  water  vapour, 
forming  a  hydrate  with  1  mol.  II, O  ([o]»  =-52-3  in 
4%  alcoholic  solution).     (See  further  J.  Chem.  Soc, 

Sept.,  lttlS.)— W.  G. 

Coiimarin ;  Detection  and  determination  of in 

factitious     vanilla    extracts.       H.   J.   Wichmann. 
J.  Ind.  Eng.  Chem.,  10,  535—537. 

Tex  c.c.  of  the  extract  is  rendered  alkaline  with 
10%  sodium  hydroxide  solution,  15  c.c.  of  water  is 
added,  and  the  mixture  is  extracted  with  20  c.c  of 
ether.  The  ethereal  solution  is  shaken  with  a  few 
c.c  of  concentrated  alcoholic  potassium  hydroxide 
solution,  washed  with  10  c.c  of  water,  mixed  in  a 
test-tube  with  1  c.c  of  50%  potassium  hydroxide 
solution,  the  ether  and  water  evaporated,  and  the 
residue  of  potassium  hydroxide  fused.  If  coumarin 
is  present,  a  greenish  coloration  develops  as  the 
water  evaporates.  This  colour  disappears  as  the 
heating  is  continued,  the  coumarin  being  converted 
into  salicylic  acid.  The  mass  is  cooled,  dissolved 
in  waler,  the  solution  acidified  with  sulphuric  acid 
extracted  with  benzene,  and  the  benzene  solution 
tested  for  salicylic  acid  by  the  ferric  chloride 
reaction.  The  quantity  of  coumarin  present  is 
determined  by  treating  50  c.c  of  the  alcoholic 
extract  with  lead  acetate,  diluting  to  100  c.c.  filter- 
ing, and  removing  the  excess  of  lead  by  the  addition 
of  dry  potassium  oxalate.  Fifty  c.c.  of  the  filtrate 
Is  then  extracted  with  ether,  the  ethereal  extract 
treated  with  an  excess  of  alcoholic  potassium 
hydroxide  solution  and  a  few  drops  of  phenol- 
phthalein,  and  the  vanillin  salt  removed  by  washing 
with  several  portions  of  10  c.c.  of  water.  The  dis- 
appearance of  the  red  coloration  indicates  that  the 
washing  is  sufficient.  The  ether  is  then  evaporated, 
and  the  residue  of  coumarin  dried  and  weighed. 
The  amount  of  the  residue  varies  from  98  to  102% 
of  the  quantity  of  coumarin  present.--W.  P.  S. 
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Acetylaminophenyl  salicylate.  Preparation  of 
salophen.  R.  Q.  Brewster.  J.  Amer.  Chem.  Soc, 
191S,  M,  1136—1138. 
The  investigation  was  undertaken  in  consequence 
of  the  difficulty  of  obtaining  good  yields  of  salophen. 
The  reduction  of  crude  p-nitrophenyl  salicylate 
must  be  effected  in  a  non-aqueous  solvent  in  order 
to  avoid  hydrolysis  of  the  ester  and  of  its  reduction 
product:  with  glacial  acetic  acid  and  zinc  dust  the 
yield  of  p-aniinophenyl  salicylate  is  45%  of  the 
theoretical.  Salophen  was  prepared  without  isolat- 
ing the  free  base.  Crude  p-nitrophenyl  salicylate 
(5  grms.)  dissolved  in  20  e.c.  of  glacial  acetic  acid 
(rendered  anhydrous  by  adding  sufficient  acetic 
anhydride)  was  added  slowly,  with  shaking,  to 
20  grms.  of  zinc  dust  and  15  c.c.  of  anhydrous  acetic 
acid.  After  20  minutes  the  liquid  was  decanted, 
the  solid  residue  was  washed  with  anhydrous  acetic 
acid,  and  the  combined  liquors  heated  under  a  reflux 
condenser  for  20  hours,  cooled,  and  poured  into 
5  vols,  of  water.  The  crude  salophen,  m.pt.  175°— 
180°  C,  was  obtained  in  a  yield  of  55%.  and  a 
further  5%  was  obtained  from  the  filtrate  after 
evaporating  the  acid  at  50°  C.  in  a  vacuum.  After 
purification  with  charcoal  and  50%  alcohol  the  salo- 
phen had  m.pt.  187°  C.  p-Nitrophenyl  salicylate 
crystallised  once  from  alcohol  and  twice  from  petro- 
leum spirit  of  high  boiling  point,  has  m.pt.  145° — 
147°  G.  Using  this  material  the  yield  of  the  free 
base  is  increased  to  73%,  and  that  of  salophen  to 
80%,  of  the  theoretical.— C.  S. 

Esters;  Anodic  formation   of  simultaneously 

with  nitrobenzene  anil  o-nitrophenol  from  mono- 
nitrabenzoic  acids.  C.  Schall.  Z.  Elektrochem., 
1918,  24,  154—157. 
Mixtures  of  potassium  o-nitrobenzoate  and  the  free 
acid  in  acetic  anhydride  solution  give  on  electrolysis 
as  anode  products,  nitrobenzene,  o-nitrophenol.  and 
the  o-nitrophenyl  ester  of  o-nitrobenzoie  acid.  The 
yield  varies  very  much  with  temperature.  A  coneen 
trated  aqueous  solution  of  potassium  acetate  and 
o-nitrobenzoate  on  electrolysis  yields  nitrobenzene, 
o-nitrophenol,  and  methvl-o-nitrobenzoate.  (See 
also  J.  Chem.  Soc.  1918,  i.,  389.)— J.  F.  S. 

Malonic  acid:  Detection  and  identification   of . 

Bougault.  Ann.  Chim.  Analyt.,  1918,  23,  154—155. 
Tim  method  depends  on  the  condensation  of  malonic 
acid  with  cinnamic  aldehyde  to  form  cinnamylidene- 
malonic  acid  which  is  almost  insoluble  in  water;  \< 
is  a  yellow  substance,  m.pt.  29S°  C.  A  quantity  of 
01  grm.  of  malonic  acid,  sodium  malonate,  or 
calcium  malonate,  is  mixed  with  15  drops  of 
cinnamic  aldehyde  and  1  c.c.  of  acetic  acid  and 
heated  in  a  sealed  tube  for  10  hrs.  at  100?  C.  The 
mixture  is  then  saturated  with  sodium  carbonate, 
filtered,  the  cinnamylidenemalonic  acid  precipitated 
by  the  addition  of  alcohol,  collected,  dried  at  100°  C 
and  weighed.  The  yield  is  0110  grm.  for  each 
010  grm.  of  malonic  acid  present. — W.  P.  S. 

Amyl  acetate  and  similar  solvents;  Manufacture  of 

from    petroleum    pentanc.       B.  T.   Brooks, 

D.  F.  Smith,  and  H.  Essex.     J.  Ind.  Eng.  Chem., 
1918,  10,  511—515. 

The  chlorination  of  the  pentane  fraction  (b.pt.  25° 
to  15°  C.)  Is  carried  out  by  passing  chlorine  through 
a  number  of  small  orifices  into  a  large  quantity  of 
cold  pentane,  the  operation  being  stopped  when  the 
mixture  contains  about  20%  of  chlorine  derivatives. 
The  mixture  should  be  kept  at  10°  C,  or  lower, 
during  the  operation,  and  the  process  is  controlle  I 
by  observing  the  sp.  gr.  of  the  mixture,  a  mono- 
chloride-content  of  20%  being  indicated  by  a  sp.  gr. 
of    0-820.      Fractional    distillation    of    the    mono- 


chlorides  affords  an  opportunity  of  rejecting 
material  of  unsuitable  b.pt.,  and  the  monochloride 
product  thus  obtained  (b.pt.  95°— 140°  C.)  will 
contain  about  90%  of  actual  monochloride.  The 
chloropentane  is  converted  into  amyl  acetate  by 
heating  under  pressure  with  sodium  acetate  and 
acetic  acid  in  the  presence  of  a  solvent  (alcohol, 
acetone,  or  amyl  acetate);  heating  for  5  to  9  hrs.  at. 
195°  to  200°  C.  under  a  pressure  of  180  to  230  lb. 
gives  a  yield  of  amyl  acetate  varying  from  55  to 
63%  of  the  theoretical  quantity.  This  synthetic 
amyl  acetate  cannot  be  distinguished  from  ordinary 
amyl  acetate  as  regards  its  solvent  power  for 
cellulose  esters,  etc.  It  is  doubtful  if  the  amylenes, 
obtained  as  a  by-product  in  the  acetylation  of 
chloropentane,  can  be  converted  profitably  into 
alcohols  or  acetates.  The  estimated  costs  of  produc- 
ing GOO  gallons  of  synthetic  amyl  acetate  daily  are 
given  as  : 

Dollars 

Gasoline,  990  galls,  at  40  cents 396.0 

Chlorine,  5200  lb.  at  2-5  cents 130.0 

Sodium  acetate,  4880  lb.  at  15  cents    732.0 

Soda  ash.  1450  lb.  at  3  cents       43.5 

Interest  and  depreciation            30.3 

Labour           48.0 

Fuel  and  power      40.0 


Total 


...1,419.8 

-W.  P.  s. 


Acetone  [in  methyl  alcohol];  Determination  of . 

A.  J.  Field.    J.  Ind.  Eng.  Chem.,  191S,  10,  552. 

Kebler's  modification  of  the  Robineau  and  Rollin 
method  (this  J.,  1S97,  569)  was  found  to  yield  the 
most  accurate  results;  the  presence  of  alcohol  and 
the  time  of  shaking  did  not  influence  the  percentage 
of  acetone.  Messinger's  method  (this  J.,  1889,  138) 
yielded  erratic  results  even  when  arsenious  acid 
was  used  in  place  of  thiosulphate  for  titrating  the 
unused  iodine  (see  Vaubel  and  Scheuer,  this  J., 
1905,  252).— W.  P.  S. 


Essential  oils;  Determination  of  in  non- 
alcoholic flavouring  extracts.  F.  M.  Boyles. 
J.  Ind.  Eng.  Chem.,  1918,  10,  537—539. 

The  so-called  non-alcoholic  flavouring  extracts 
consist  of  an  emulsion  of  the  respective 
essential  oils  in  mucilage  of  acacia,  tragacanth, 
or  other  gums;  glycerol  is  often  present.  To 
determine  the  essential  oil  in  lemon,  orange, 
almond,  anise,  and  nutmeg  extracts,  10  c.c. 
of  the  emulsion  is  measured  in  a  graduated 
cylinder,  transferred  as  completely  as  possible  to  a 
50  c.c.  flask,  the  cylinder  is  rinsed  with  95% 
alcohol  and.  by  the  aid  of  a  glass  rod,  all  the  pre- 
cipitated gum,  etc.,  is  brought  into  tne  llask;  the 
contents  of  the  latter  are  then  diluted  with  alcohol 
to  50  c.c,  mixed,  filtered  after  30  mins.,  and  the 
essential  oil  d"termined  by  the  American  official 
method  in  an  aliquot  portion  of  the  filtrate.  Direct 
steam  distillation  of  the  extract  gives  satisfactory 
results  in  the  case  of  lemon,  orange,  and  pepper- 
mint extracts  provided  that  control  distillations  are 
made  using  extracts  of  known  essential  oil  content 
to  ascertain  the  quantity  of  essential  oil  recovered: 
this  usually  amounts  to  90—95%  of  the  amount 
present.  In  the  case  of  cassia,  cinnamon,  and  clove 
extracts  the  following  method  may  be  used  : — 10  c.c. 
of  the  extract  is  diluted  to  50  c.c.  with  95%  alcohol, 
filtered,  and  10  c.c.  of  the  filtrate  mixed  with 
50  c.c.  of  water  and  1  c.c.  of  hydrochloric  acid  a  :  1) 
and  then  extracted  several  times  with  ether.  The 
ethereal  solution  is  filtered  through  cotton  wool, 
evaporated  on  a  water-bath,  the  residue  dried  in  a 
desiccator  for  3  mins.,  and  weighed.— W.  P.  S 
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Constitution  of  dioyanodiamide. 
Bee  XVI. 

Patch  rs. 

I'll  ill  ii  in  i  noph  in  ol :    .1/  (I » ii  furt  II  i 

.     o.    Imniy,    London. 

« •li.nii.-a  1    Industry   in   P.asle, 

Pat.   116,990,  June  SB,   1917. 

HUT.  i 

Sn;  0.8.  Pat  1,868,888  of  1918; 
p-Lactylamlnopheno]  ally]  ether 
en 'l-p-amlnophenol  ally]  ether 
iris    melting    al    8T°C.   and    i 
[aovaleryl  p-amlnophenol  allyl 
lustrous  needles,  m.pt.  95   C. 


Hnle  and  Vlbrans. 


o)  derivative*  of 

From    Society    ol 

Switzerland.    Bng. 

<  Aj.pl.  No.  9109   of 

i his  .i..  mis.  849  a. 
and  a-bromoisovnl- 
torm  lustrous  leaf- 
;i  o.  respectively, 
ethei   forma  small 


I. mill    uitu  xtlu  lira  :    I'n  />■/  rill  i un    iif    mihxtii  tins   for 

IMa  as  .       H.  Sefton-Jonea,   London.       From 

\    Nagai,  Tokyo-fa,   Japan.     Dug.  Pat  117,480, 
July  H.  1017.     (Appl.  No.  10,837  of  HUT.) 

Tut:  preparation  of  two  new  alkaloids,  "  allocate  B" 
(O-benzoyldiethylmydrlatin)  and  "allocain  A" 
(O-benzoylethylmydrlatln),  both  possessing  local 
anesthetic  properties,  Is  claimed.  Mydriatic 
(a-phenyl-/3-amlnopropanol)  in  the  form  of  its  sul- 
phate or  hydrochloride  Is  warmed  with  an  ethyl 

hallde  in  aqneons  solution  in  I  tu-  presence  of  sodium 
Carbonate  under  a  reflux  condenser  at  30°- — 40°O. 
for  Beveral  hours.  Sufficient  other  is  then  added. 
after  cooling,  to  dissolve  the  ethyl-  and  dletbyl- 
inydriaiin.  and  to  the  mixture  a  benzoyl  hallde  or 
bensolc   anhydride   is  added   and   the  mlztnre   is 

vigorously  shaken.     The  ethereal  layer  is  separated 

and    to   it    dilute   hydrochloric    acid    is  gradually 

added  and  the  mixture  shaken  until  the  aqueous 
layer  is  add.  The  ethereal  and  dilute  arid  solu- 
tions are  separated  and  on  evaporating  the  latter 

under  reduced  pressure  "  alloeain  S"  crystallises 
out  In  the  form  of  Its  hydrochloride.  The  ethereal 
solution,  which  contains  N-lwir/.oylothylmydriat  in. 
is  evaporated  to  remove  the  ether  and  the  residue 
Is  heated  in  a  water  bath  with  30%  hydrochloric 
acid,  and  finally  diluted  with  water  until  no  further 
turbidity  occurs.  The  turbid  solution  is  filtered 
and    the    filtrate    shaken    with    ether.        The    acid 

solution  is  separated  from  the  ether,  filtered  if 
necessary,  and  evaporated  on  a  water  bath,  during 
which  process  the  N-benzoyl  derivative  is  converted 
Into   an   O-benzoyl   derivative,   and    "allocain   A" 

crystallises  out  as  ils  hydrochloride,  and  may  be 
purified  by  recrystaHisation  from  water. — W.  G. 

lJU-Methtllhy&rowvisopropyloenzene      [coruocrol]; 

Process  of  producing  .    Ii.  II.  McKee,  Ridge- 

tield    Park,    N.J.        D.S.   Pat.   1,265,800,    May   14, 
1918.    Date  of  appl.,  Apr.  7,  1017. 

•■  Sent  it.  turpentine  "  (a  by-product  from  the  manu- 
facture of  wood  pulp:  this  J.,  1918,  296a,  "M  i)  is 
sulphonated,  and  an  alkali  salt  of  the  sulphonic 
acid  formed  is  fused  with  caustic  alkali,  and  the 
dissolved  melt  treated  with  acid. — J.  II.  L. 

Dimethvlantinotetraminoarsenooenzene;  Process  of 

preparing    stable    solutions    of .       L.     Acli. 

Mannheim.    A.    Rothmann.    Heidelberg,    and    G. 
Giemsa,  Hamburg.   Assignors    to    Farbw.  vorm. 

Meister,  Lucius,  and  Priming.  Ilochst,  Germany. 

U.S.  Pat.  l.L'f,r.,si;i,   May  14,  1018.     Date  of  appl  . 

Jan.  10,  1014. 
A  SALT  of  dimethylaminotetra-aminoarsenobeiizcnc 
Is  treated  with  a  soluble  bicarbonate  in  presence  of 
water.  The  solution  formed,  which  probably  con- 
tains the  substance  in  the  form  of  carbamate,  has 
a  yellowish  colour  which  darkens  on  exposure  to 
air,  and  yields  dinieihylaminotetra-amlno.irseno- 
benzene  on  treatment  with  hydrochloric  acid. 
(Cp.  Ger.  Pat.  269,660;  this  J.,  1014.  874.)—  J.  H.  L. 


lSismithillitmiii'iti  Iriiiiiiiniitrxi  iinhin;i  tie;       Process 

of    preparing    derivatives    of   icMoA    are 

soluble  in  looter.  L.  Aeh  and  II.  Diotorieh, 
Mannheim.   Assignors   to    1'arhw.    vorm.    Meister, 

Lucius,  und  r.riiniiig,  lbiehst,  Germany.  U.S. 
Pat  1,265,865,  Maj  1 1.  L918.  Kate  of  appl., 
June  15,  1915. 

Dkuivuiv  ca  of  4.4'-bisnio1hylaniino-,*:.5.3'.5'- 
tetra-aiuinoarscnohcn/.ene  substituted  in  the  ben- 
zene nucleus,  e.g.,  the  L'.'J'-ilichloro derivative,  are 
dissolved  in  water  by  means  of  an  alkali  blear 
Donate  or  by  successive  treatment  with  an  alkali 
and  carbon  dioxide.  (Op.  Bng.  Pat.  8759  of  1915; 
I  his  .1..    101.-,.    1072.) — J.   II.    L. 

Surgical  dressings;  Process  fur  manufacturing  — . 
K.    J.    Ilolliday,     (ilea     Osborne     Borough,    Pa., 
Assignor     to     llollidav     Chemical     Co.,      Neville 
Island,    Pa.     P.S.    Pal.     1,268,076,    May    28,    L918. 
Date  of  appl.,  Mar.  -JO,  1918. 
Pauu'iin    wax   and   beeswax  are   mixed  in  the  pro- 
portion of  05  to  lie,,  of  the  former  and  5  to  36%  of 
the  latter,   and  the  mixture,   with   or  without  the 
addition  of  0*1 — 5%   of   a   gum  of  the  elenii  group, 
is  emulsified  with  a   base.     The  waxes  and  soaps  of 
the   emulsion    are    separated    and    Ihen    the    soaps 
eliminated.        A    composition   of   paraffin    and    the 
esters  and  hydrocarbons  of  beeswax,  having  a  m.pt. 

of  1200— 140°F.  (49°— (H)°  C),  is  i  bus  obtained, 
which  contains  practically  no  free  acids  and  is 
caiiable,  when  melted  and  applied  to  the  flesh,  of 
forming  an  elastic,  non-cracking,  and  non-irritating 
covering. — W.  G. 

Deflbrinated-blOOd    aiililo.iiii :    /Vocc.sx    fur    refining 
.     M.    Dorset,    Washington.    I  >.('..   and    R.   R. 

Henley,  Tnkoma  Park.  Md.    D.S.  Pat.  1,270,870, 

June    25,    1918.    Date   of   appl.,    Feb.    27,    1918. 

(Dedicated  to  the  public.) 
DEFIBRINATED  blood  antitoxin  is  subjected  to  heat, 
and  the  coagulated  haemoglobin,  cell  residues,  and 
bacteria  are  removed  by  filtration  without  injury 
to  the  serum  albumins,  serum  globulins,  and  anti- 
bodies. These  three  latter  are  then  precipitated  by 
acids,  removed  by  filtration,  redlSSOlved,  and  re- 
precipitated,  a  refined,  concentrated,  and  sterile 
antitoxin  being  thereby  obtained.  The  process  may 
be  applied  to  phenolised  hog  cholera  defibrinated 
blood  antitoxin. — W.  G. 

Blood-serum;  Process  for  the  separation   of  . 

M.  Dorset,  Washington,   D.C.,  and  It.  R.  Henley. 

Tukoma  Park,  Mil.     D.S.  Pal.  1.270,271.  June  25, 

1918.     Dale   of  appl.,   Mar.    25,    1918.     (Dedicated 

to  the  public.) 
A  neutkai,  chemical  salt  is  added  to  defibrinated 

blood,  thereby  causing  a  contraction  of  the  cells 
and  thus  diminishing  their  volume  and  increasing 
the  volume  of  the  clear  fluid  without    precipitation 

of  the  fibrinogen,  serum  globulins,  or  other  soluble 

const  it  in  nts. — W.  G. 

Glycols;   Manufacture  of  [from  oil-gas],    H. 

Hibbert,    Pittsburgh,    Pa.       D.S.   Pat.   1.270,759, 
June  S..  1918.     Date  of  appl.,  Oct.  15,  1915. 

On. -CAS  is  cracked  by  subjecting  it  to  a  temperature 
Of  600°— 900°  C,  and  the  resulting  gaseous  mixture 
is  chlorinated.  The  chlorine  compounds  are  saponi- 
fied by  heating  the  mixture  under  pressure  with 
aqneons  alkali  carbonate,  the  product  being  a  mix- 
ture consisting  essentially  of  ethylene-,  propylene-, 
and   bulylene-glycols. — W.  G. 

Process    of   hvdrogenation.       U.S.    Pat.    1,266,782. 
See  XII. 
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XXm.-ANALYSIS. 

Phosphoric  acid;  Estimation  of as  ammonium 

phosphomolybdate.       A.     Villiers.       Bull.     Soc. 
Chini.,  1918,  23,  305—306. 

The  author  prefers  his  method  (this  J.,  1893,  7S7) 
in  which  the  phosphoric  acid  is  precipitated  and 
weighed  as  ammonium  phosphomolybdate  under 
definite  conditions  as  more  accurate  than  that  of 
Clarens  (this  J.,  1918,  352  a)  in  which  the  nitrogen 
in  the  ammonium  phosphomolybdate  precipitate  is 
estimated  and  from  that  result  the  percentage  of 
phosphoric  acid  calculated.— W.  G. 


Radium;    The    bisulphate    method    of   determining 

.     H.  H.  Barker.    J.  Ind.  Eng.  Chem.,  191S, 

10,  525—527. 

The  mineral  containing  radium  is  mixed  with 
sodium  or  potassium  bisulphate  and  fused  in  a 
hard  glass  tube,  the  heating  being  continued  long 
enough  to  expel  all  traces  of  radium  emanation; 
the  sides  of  the  tube  are  washed  down  by  intro- 
ducing a  small  quantity  of  bisulphate  and  allowing 
It  to  fuse  and  run  down  the  sides  of  the  tube. 
The  latter  is  closed  with  a  stopper  carrying  two 
tubes,  one  extending  to  within  an  inch  of  the  melt 
and  the  other  just  through  the  stopper.  After  the 
emanation  has  been  allowed  to  accumulate  for  a 
given  definite  period,  the  tube  is  connected  with 
the  evacuated  ionisation  chamber  of  an  electro- 
scope, bulbs  containing  sulphuric  acid  and  con- 
centrated sodium  hydroxide  solution,  respectively, 
being  inserted  between  the  tube  and  the  chamber; 
the  air  admitted  to  the  tube  passes  through  a  sul- 
phuric acid  bulb.  The  tips  of  the  tubes  in  the 
stopper  are  not  broken  until  all  the  connections 
have  been  made.  If  the  material  uuder  examina- 
tion contains  thorium,  the  gas  must  not  be  trans- 
ferred directly  to  the  electroscope  during  fusion, 
but  must  be  collected  in  a  gas-burette  to  allow  the 
decay  of  the  thorium  emanation. — W.  P.  S. 

Osmium;  A  new  reaction  of  .     L-.   Tschugaeff. 

Comptes  rend.,  1918.  167,  235. 
When  a  solution  containing  osmium  in  the  form  of 
its  tetroxide  or  as  an  osmichloride  is  warmed  for 
a  few  minutes  with  an  excess  of  thiourea  and  a 
few  drops  of  hydrochloric  acid,  the  liquid  acquires 
a  deep  red  or  a  rose  colour  according  to  the  con- 
centration of  the  osmium.  By  this  means  the 
metal  may  be  detected  at  a  dilution  of  1  in  100,000. 

— W.  G. 

Organic  matter;  New  method  of  rapid  destruction 

of .    P.    Duret.     Comptes   rend.,    1918,    167, 

129—130. 

The  material  is  immersed  in  10%  sulphuric  acid  in 
a  large  flask,  treated  with  10 — 20  grms.  of  ammon- 
ium persulphate,  and  the  mixture  heated  to 
boiling.  When  effervescence  ceases  a  further 
10—20  grms.  of  ammonium  persulphate  is  added 
and  the  heating  continued,  this  being  repeated  until 
all  brown  colour  has  disappeared  and  white 
fumes  appear.  After  cooling,  the  mass  is  treated 
with  water.  The  solution  can  be  used  for  the 
detection  of  metals  or  metalloids.  The  method  is 
simple  and  rapid  and  is  applicable  to  urines,  hairs, 
and  wool,  and  to  such  substances  as  sugars,  fats, 
glycerol,  and  cacodyl  compounds. — W.  G. 

Formol  titration  method;  Abnormalities  in  the . 

S.   L.    .Todidi.     J.    Arner.    Chem.    Soc,   1918,   40, 
1031—1035. 

An  explanation  is  given  of  the  abnormalities  which 
sometimes  render  untrustworthy  Sorensen's  formol 
titration  method  of  estimating  amino-acids,   poly- 


peptides, etc.  The  function  of  the  formaldehyde  Is 
to  convert  the  basic  nitrogen  in  the  molecule  into  a 
neutral  group  so  that  the  carboxyl  group  can  be 
accurately  titrated.  Irregularities  occur  when  this 
function  is  incompletely  performed  or  when  the 
molecule  contains  other  groups  such  as  the  phenol 
or  guanidine  group.  (See  also  J.  Chem.  Soc,  Sept., 
1918.)— C.  S. 

Electrometric    titrations    of    solutions    containing 

protein;  Method  for  making  .    J.  C.  Baker 

and  L.  L.  Van  Slyke.    J.  Biol.  Chem.,  1918,  35, 
137—145. 

Apparatus  is  described  which  permits  of  the  electro- 
metric  titration  of  solutions  containing  protein  by 
a  reagent,  the  local  chemical  action  of  which  is 
prevented  by  means  of  a  rapidly-revolving  mechan- 
ical stirrer.  (See  further,  J.  Chem.  Soc,  Sept., 
191S.)— H.  W.  B. 


Ammonia;  Determination  of  in  urine,  serum, 

etc.      H.  Wiessmann.      Landw.  Versuchs.-Stat., 
1918,  91,  317—352. 

Ten  c.c.  of  the  sample  is  mixed  with  40  e.c.  of 
water  and  distilled  at  50°  C.  under  5 — 10  mm. 
pressure  with  the  addition  of  10  c.c.  of  10%  sodium 
carbonate  solution:  the  distillate  is  collected  in  a 
definite  quantity  of  standardised  sulphuric  acid. 
The  distillation  of  the  ammonia  is  complete  in 
about  45  mins.  Urea  does  not  yield  any  ammonia 
under  these  conditions.  (See  also  J.  Chem.  Soc, 
Sept.,  1918.)— W.  P.  S. 

Dubrisay's  method  of  testing  [viscosity  of]  lubri- 
cating oils.    Nicolardot  and  Masson.     See  IIa. 

Determining  specific  gravity  of  viscous  tar,  etc.,  at 
different    temperatures.    Myhill.     See   III. 

Estimation  of  mixtures  of  thiosulphuric,  sulphur- 
ous, trithionic,  and  sulphuric  acids.  Billeter  and 
Wavre.    See  VII. 

Determination  of  acetic  acid   by  distillation  with 
phosphoric  acid.    Munn.     See  VII. 

Estimation  of  ammonia  and  hydrochloric  acid 
by  weighing  as  ammonium  chloride.  Villiers. 
See  VII. 


Analysis  of  ammoniacal  liquors.    See  VII. 

Method  of  analysing  mixtures  of  bicarbonatcs  and 
carbonates,  or  alkali  carbonates  and  hydroxides. 
Clarens.     See  VII. 


Measurement  of  the  time  of  set  of  calcined  gypsum. 
Emley.    See  IX. 


Instrument     for    measuring    plasticity.       Emley. 
See    IX. 


Standard  apparatus  for  the  determination  of 
sulphur  in  iron   and  steel.    Pulsifer.    See  X. 

Rapid  determination  of  carbon  in  steel  by  the 
barium  carbonate  titration  method.  Cain  and 
Maxwell.    See  X. 


Determination  of  copper  minerals  in  partly  oxidised 
ores.    Cremer.    See  X. 
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Sulphide  precipitation  of  group  ta  metals.    Shibko. 
See  X. 


\.  iiit, ■tomctric  value*  of  cholesterol  ami  the  higher 

fatty  acids.     Csonka.     806  XII. 

Determination  of  free  sulphur  in  soft  rubber  com- 
pounds.   Upton.    Si e  xiv. 


Method  for  counting  attain  protozoa  in  the  toil. 
Itano  .iml  Bay.    See  XVI. 


Bote  "/  production  of  colour  in  alkaline  solutions 
of  dextrose  and  piOTOte.  Addis  and  Shevky. 
See  XVII. 


Institute  of  Brewing  r»<  thod  for  determination  of 
the    moisture    content   of    barley.     See   XVIII. 


Determinations  Of  acidity  in  hurley  by  titration  in 

stages.    Reichard.    See  XVIII. 


Determination  of  oxalic  acid  in  bar  [urine,  etc.]. 
Ban.    See  xvm. 


Colorimctric    determination     of    lactose    in     milk. 
Pacini  and  Russell.    See  XIXa. 


Micro-Dumas  estimation  of  nitrogen  in  lii/nids  poor 
in   nitrogen    [e.g.,    milk].     Kraemer.     See    XIXa. 

Detection    of    vein  table    gums    in    food    products. 
Cook   and    Woodman.     See   XIXa. 


lh  termination  of  carbon  dioxide  in  baking  powder. 
Sehellbach  and  Bodlnus.     See  XIXa. 


Cniform  nitrogen  determination  In  cottonseed  meal. 
Mi  Ilargue.    See  XIX  \. 


Composition   of  lime-sulphur  solutions.       Winter. 
See  XIXb. 


Identification  of  the  cinchona  alkaloids  by  optical 
crystallotjraphic  measurements.  Wherry  and 
Yanovsky.     See  XX. 

Detection  and  determination  of  coumarin  in 
factitious  vanilla  extracts.    Wichmann.    See  XX. 


Detection     and     identification     of     malonic     acid. 
Bougault.    See  XX. 

Determination     of    acetone     [in     methyl    alcohol]. 
Field.    See   XX. 


Hi termination    of  essential   nil*    iii    non-alcoholic 
flavouring    extracts.     I'.oyles.     See    XX. 


Patents. 

Viscosity  of  fluids;  Method  Of  determining  the 

and  means  for  use  in  connection  with  the  same. 
A.  G.  M.  Mlchell,  Melbourne.  Eng.  Pat.  117,234, 
Feb.  a,  1818.  (Appl.  No.  3124  of  191S.)  Dndei 
Int.  Conv..  .Tuly  12,  1917. 

The  viscosiry  of  a  fluid,  e.g.,  oil,  is  measured  by 
the  time  taken  to  detach,  by  a  definite  force,  two 


contiguous  surfaces  separated  by  a  film  of  fluid. 
A  hollow  stein,  4,  is  pro- 
vided with  a  shallow  cup, 
2,  at  one  end.  the  spherical 
surface  of  the  cup  having 
three  alight  projections,  ::. 
symmetrically  placed  and 
about  l  -2  nun.  diameter  and 
IHM  mm.  in  height.  The  rim 
of  the  cup  is  recessed  with  a 
groove,  9,  of  slightly  target 
diameter.  The  cup  is  placed 
over  a  corresponding  steel 
ball,  S,  with  a  film  of  oil  to  l>o 
tested    between    them,    and    a 

thermometer  may  !»■  placed  In 

the  hollow  stem.  The  cup  is 
lifted  and  the  time  taken  for 
the  ball  to  become  detached  Is 
observed.  The  recessed  groove 

being  tilled  with  oil,  maintains 
the  tilm   between  the   surfaces 

during   their  separation.     In 

a  modification,  the  cup  is  in- 
verted and  the  ball  attached 
to  one  arm  of  a  balance  and 
counter-weighted.  A  definite 
lifting  force  is  then  applied 
by  adding  a  known  weight  to 
the  other  arm  of  the  balance, 
and  the  time  determined  as 
before.  The  viscosity  is 
directly  proportional  to  the  -5  ■ 
time.  The  viscosity  of  a  gas 
may  be  determined  by  supply- 
ing it  to  the  capillary  space  between  the  ball  and 
the  cup  through  a  passage  in  the  base  of  the  cup. 

— W.  F.  F. 

Hardness  testing  machines.  W.  and  T.  Avery, 
Ltd.,  and  J.  Dobson,  Birmingham.  Eng.  Pat. 
117.520,  Aug.  30,  1917.     (Appl.  No.  12,403  of  1917.) 

Tin:  specimen  to  be  tested  is  mounted  on  a  plate 
supported  by  the  short  arm  of  a  lever,  the  long 
arm  of  which  is  connected  through  a  system  of 
levers  to  the  short  arm  of  a  steelyard.  The  move- 
ment of  the  steelyard  is  limited  by  stops.  The 
short  arm  is  also  connected  through  levers  to  an 
indicating  mechanism,  e.g.,  a  pendulum  or  spring 
balance.  The  application  of  the  test  weight  on  the 
long  arm  of  the  steelyard  presses  a  steel  ball 
between  the  specimen  below  and  a  [date  carried  by 
a  vertical  screw  above.  The  indicating  pointer  is 
deflected  by  the  indentation  of  the  specimen  and  Is 
brought  back  to  zero  by  screwing  down  the  upper 
plate,  the  load  on  the  steel  ball  due  to  the  test 
weight  being  then  a  maximum. — W.  F.  F. 


Patent  List. 

The  dates  given  in  this  list  are.  in  the  ease  of  Applications  (or 
Patents,  those  ol  application,  and  in  the  case  of  Complete  Speci- 
fications accepted,  ttioae  of  the  Official  Journals  In  which  the 
acceptance  is  announced.  Complete  Specifications  thus  advertised 
aa  accepted  ore  open  to  inspection  at  the  Patent  Office  immediately, 
and  to  opposition  within  two  months  of  the  date  given. 

I.— GENERAL;  PLANT;  MACHINERY. 
Applications. 
Haines.     Composition  for  insulation  of  steam  and 
h<>i  water  pipes.    13,546.    Aug.  21. 

B  «ker  and  Olson.  Composition  of  matter. 
1  1,120,     Ait'.  30. 

British  Westinghouse  Electric  and  Manufacturing 
Co.  Condensers  of  the  id  type.  13.990.  Aug.  2S. 
[U.S.,  Sep.   29.  1917.) 

r.rilish  Westinghouse  Electric  and  Manufacturing 
Co.  Steam-actuated  ejectors.  13,991.  Aug.  28. 
(U.S.,   Sep.  21,  1917.) 
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British  Westinghouse  Electric  and  Manufacturing 
Co.  Condensers  for  steam,  etc.  13,992.  Aug.  28. 
(U.S.,  Oct.  1,  1917.) 

Brown  (Bangkok  Dock  Co.).  Devices  {or  removal 
of  ash,  dust,  etc.,  from  gases,  etc.    13,741.    Aug.  23. 

Cowburn,  and  Cowburn  and  Cowpar.  Carboy 
hampers  or  crates.    13,890.    Aug.  27. 

Crosfleld  and  Sons,  and  Hilditch.  Manufacture 
of  catalysts.    14,096.    Aug.  14. 

Cruyt,  and  Heenan  and  Froude.  Apparatus  for 
treating  and  cooling  air  or  gas.    13,905.    Aug.   27. 

Davis.     Pulverisers.     13.9G4.     Aug.  28. 

Erith,  and  Erith's  Engineering  Co.  14,057. 
See  II. 

Faweett,  Preston,  &  Co.,  and  Harris.  Apparatus 
for  separation  of  vapours  or  gaseous  fluids  from 
liquids.    13,9(12.    Aug.  28. 

Goldreieh.     Ovens.    13,771.    Aug.   23. 

Graemiger.  Device  for  measuring  or  controlling 
velocity  of  flowing  fluid.  13,009.  Aug.  21.  (Switz., 
Aug.  31,  1917.) 

Hind.  Mixing  and  kneading  appliances.  13,494. 
Aug.  20. 

Hoofnagle.    13,007.     See  XI. 

Kent  and  Mulliner.     13,678.     See  II. 

Kent-Johnston.  Apparatus  for  drying  vegetable, 
animal,  or  mineral  substances.     13,955.     Aug.  28. 

Mason.    Filter-presses.    13,557.    Aug.   21. 

Pradairol.  Apparatus  for  purifying  and  drying 
steam.    14,098.    Aug.  30.     (Fr.,  July  7,  1917.) 

Robertson.  Compressed-air       liquid-spraying 

machine.     13,857.     Aug.  26. 

Stein  et  Cie.  Regenerative  furnaces.  14.177. 
Aug.  31.     (Fr.,  Sep.  8,  1917.) 

Thunholm.  Evaporating-apparatus.  13.760. 
Aug.  23.     (Sweden,  Aug.  23,  1917.) 

Complete  Specifications  Accepted. 

12.25S  (1917).  Lea.  Registering-apparatus  chiefly 
for  use  in  registering  the  amount  of  feed  of  granu- 
lar and  like  substances.     (118,333.)     Sep.  4. 

12,281  (1917).  Burns.  Process  and  apparatus  for 
separation  of  suspended  particles  from  gases. 
(11S.334.)     Sep.  4. 

15,525  (1917).  Barbet  et  Fils  et  Cie.  Cooling- 
plates  for  continuous  rectification  apparatus. 
(110.910.)     Aug.  28. 

17.609  (1917).  Bruce  and  Baynes.  Apparatus  for 
the  transmission  or  exchange  of  heat.  (118,375.) 
Sep.  4. 

9444  (1918).  Matousek.  Centrifugal  separators. 
(118,262.)     Aug.  28. 

II.— FUEL;  GAS;  MINERAL  OILS  AND  WAXES; 

DESTRUCTIVE  DISTILLATION;  HEATING; 

LIGHTING 

Applications. 

Bates.      Gas-producers.     13,673,  13,074.     Aug.  22. 

Bowler  and  others.    13,941.     See  XII. 

Brown  (Bangkok  Dock  Co.).    13,741.     See  I. 

Brown  and  Galloway.  Fflel  briquettes,  etc. 
13,899.     Aug.  27. 

Burney.  Apparatus  for  distillation  of  solid 
carbonaceous  material.     14,176.     Aug.  31. 

Cruyt,  and  Heenan  and  Froude.    13,905.    .See  I. 

Curbishley.    14,022.    See  XIII. 

Davidson  and  Liversedge.  Gas-cleaning  appara- 
tus.   13,93S.     Aug.  27. 

Docking,  and  Sharp  and  Preston.  13,715.  See 
XVIII. 

Docking,  and  Sharp  and  Preston.  Gas  and  air 
mixing  apparatus  for  producer  or  suction  gas 
generators,  etc.    13,777.    Aug.  24. 

Edwards.    13.531.     See  V. 

Erith,  and  Erith's  Engineering  Co.  Apparatus 
for  drying  and  carbonising  materials.  14.057. 
Aug.  29 


Evans.    Gas  producers,  etc.    13,957.    Aug.  28. 

Greensill.    Oil   fuel.    13,631.    Aug.   22. 

Hamon.     Fuel.     13,533.     Aug.   20. 

Kent  and  Mulliner.  Settings  for  retorts.  13,G78. 
Aug.  22. 

Levi.  Refractory  blocks,  fuels,  radiators,  etc. 
13,710.    Aug.  23. 

Maclaurin.  Manufacture  of  lubricating  greases. 
13,831.    Aug.  24. 

McLeod.  Apparatus  for  extracting  products  from 
peat,  carbonaceous  substances,  etc.  13,638. 
Aug.  22. 

Maxfield.  Incandescent  gas  lighting.  13,684. 
Aug   22. 

Morris.    13,859.    See  III. 

Oakbank  Oil  Co.,  and  Wishart.    13,842.     See  VII. 

Parkes  and  Pearson.  Manufacture  of  mixtures 
of  mineral  oils  and  coal  tar.    13.610.    Aug.  21. 

Piette,  and  Soe.  Franco-Beige  de  Fours  a  Coke. 
Coking-ovens.    13.670     Aug.  22. 

Prvce-Jones.  Manufacture  of  briquettes.  13,782. 
Aug.  24. 

Silberrad.    13,099.     See  XX. 

Stein  et  Cie.    14,177.     See  I. 

Swinburne.     13.951.     See  XII. 

Ten  Bosch.  Removing  water  from  peat,  etc. 
13,463.    Aug.  19.     (Holland,  July  3.) 

Wellington.  Apparatus  for  quenching  coke. 
13.452.    Aug.  19. 

Wellington.  Apparatus  for  mixing  gaseous  fuels. 
13,737.     Aug.  23. 

Complete  Specifications  Accepted. 

11,764  (1910).  Maxim.  Conversion  of  heavy 
hydrocarbons  into  lighter  hydrocarbons.  (118,122.) 
Aug.  28. 

11,891  and  10,800  (1917).  Ionides.  Gaseous  com- 
bustion.    (118,313.)     Sep.  4. 

12,151  and  12,722  (1917).  Ottini.  Apparatus  for 
storing  coal  gas  and  the  like  for  use  in  motor 
vehicles.     (118,327.)     Sep.  4. 

13,784  (1917).  Marks  (Swan  Process  Oil  Co.). 
See  XII. 

4812  (1918).  Yates,  Brayshaw,  and  Brayshaw. 
Burner  for  gas-fired  furnaces.     (118,239.)    Aug.  28. 

III.— TAR  AND  TAR  PRODUCTS. 

Applications. 

Morris.  Process  by  which  coal  tar  and/or  de- 
hydrated coal  tar  may  be  utilised  in  conjunction 
with  mineral  and/or  shale  oils.    13,859.    Aug.  26. 

Parkes  and  Pearson.    13,610.     See  II. 

IV.— COLOURING  MATTERS  AND  DYES. 
Applications. 
Higgins.       Solid     and      soluble     dyes.       14.009. 
Aug.  29. 

Soc.  Chimique  des  Usines  du  Rhone,  anc. 
Gilliard,  P.  Monnet,  et  Cartier.  Process  for 
obtaining  halogen  derivatives  of  indigo  and  of  its 
homologues.    13,618.    Aug.  21.     (Fr.,  Oct.  10,  1917.) 

V.— FIBRES;  TEXTILES;  CELLULOSE;  PAPER. 
Applications. 

Brummer.  Manufacture  of  spinning  and  weaving 
material.    13.612.    Aug.  21.    (Holland,  Oct.  20,  1917.1 

Cater.  Process  of  water-proofing  and/or  air- 
proofing,  and  material  therefor.    13.719.    Aug.  23. 

Clark  (Jespersen  Paper  Co.).  Method  of  remov- 
ing printers' ink  from  paper  stock.    14,170.     Aug.  31. 

Edwards.  Manufacture  of  an  insulating  material 
and  a  fuel  from  paper,  etc.     13,531.     Aug.  20. 

Finch  and  Whiteside.  Absorbent  writing-paper. 
13.901.     Aug.  27. 

Macdonald.  Manufacture  of  vulcanised  fibre. 
14.125.     Aug.  30. 

Reid.  Coating  or  impregnating  thread,  yarn, 
ropes,  fabrics,  etc.    14,192.    Aug.  31. 


Vol.  XXXVII.,  No.  17.] 


PATENT  LIST. 


535/ 


Rlnman.  Process  of  retting  Borons  substances. 
14,104.    Auk.  80. 

i  'nun  v  IK  Sen  11  ii  ITION8    Al  I  i 

3651  (1817).  Moor,'.  Manufacture  of  pnlp  for 
making  paper,  paper  boards,  and  tin-  like.  (118,291.) 
Sep.  i 

12.220  (1917).  Jarmaln.  Process  For  the  separation 
of  grease  from  wool-scouring  or  Uke  effluents  or 
liquors.     (118,882.)    Sep.  4. 

VI—  BLEACHING:   DYEING;   I'RINTING; 
FINISHING. 

AlTI  ICATIONS, 

Calico     Printers'     Association,     and  Roberts. 

Bleaching,  dyeing,   etc.,   fabrics.    14,147.  Aug.  31. 

Poulson.       Sizing   textile    fabrics,   etc.  13,785. 

Auk.  24. 

VII.— ACIDS;    ALKALIS;   SALTS;   NON- 
METALLIC  i :  i  .  i :  m  knts. 
Appuoations, 

Bergman  and  Larson.  Manufacture  of  pure 
aluminium  hydroxide  and  ammonium  sulphate. 
13,878.    Auk.  28.     (Sweden,  Oct.  0,  1917.) 

Bloch  and  Dreyfus.  Process  of  manufacturing 
alkaline  manganates.    13,792.    Auk.  24. 

Bloch  and  Dreyfus.  Process  of  manufacturing 
potassium  permanganate.    13,793.    Aug.  24. 

Carborundum  Co.  (Tone).  Purified  crystalline 
alumina,  and  method  of  making  same.  13,998. 
Auk.  28. 

Clarke,  and  Rare  Metals,  Ltd.  Process  for  pro- 
duction of  ammonia,  ammonium  hydrate,  and 
ammonium   sm]is.     13,471.     Auk.    19. 

Clarke,  and  Rare  Metals,  Ltd.  Process  tor  pro- 
ductlon  of  oitrlc  and  nitrons  acids  and  manufac- 
ture of  nitrates.    13,754.    Aug.  23. 

Cowper  Coirs.  .Method  of  extraction  of  nitrogen 
from  the  air.  etc.     13,886.     Aug.  27. 

Curphery.  Production  of  chemical  compounds. 
13,598.    Aug.  L'L 

Dunningham  and    Hargreaves.     Manufacture  of 

chlorides  of  sulphur.     13,812.     Auk.  24. 

Followrs  and  Hyatt.  Process  tor  obtaining  pro- 
ducts from  seaweed.    i;;.r>24.    Aug.  2<). 

Ingham.    13,837.    See  XVII. 

Lvtle.  Manufacture  of  lead  compounds.  13,436. 
A  uk.  19. 

Oakbank  Oil  Co..  and  Wlshart.  Manufacture  of 
sulphate  of  ammonia.    13,842.    Aug.  26. 

COMPLETE    Sl'K.l  'IHC.MIO.NS    ACCEPTED. 

11.887  (1917).  Dntl  and  Datt.  Process  for  the 
manufacture  and  production  of  potassium  aluml- 
nate.  alumina,  and  potassium  carbonate.  (118,155  i 
Au.K.  -n- 

11.888  (1917).  Datt  and  Dutt.  Process  for  the 
manufacture  and  production  of  sodium  alumlnate, 

alumina,  and  sodium  carbonate.      (118,150.)     Aug  28. 
13,884  (1917).    Statbam.    See  XL 

VIII—  GLASS;  CERAMICS. 
Applications. 
Carborundum  Co.    (Tone).     13,998.    See  VII. 
Darrah.    Glazed  bricks.    13,838.    Aug.  20. 
Ferneyhough.    Utilisation  of  heat    from  potters1 

ovens,  kilns,  etc.     i::>s:;.     Aug.   27. 
Led.    13,710.    See  II. 

Complete  Specifications  Accepted. 

12,117  (1017).     Kiefer.     See   IX. 

G39S  and  t;3oo   d'.iiS).      Haddan   (Corning  Glass 

Works).     Manufacture  of  fc'lass  tor  absorbing  ultra- 
violet radiations.     (118,397  and  118,898.)     Sep.  -i- 

ix.— building  materials. 
Applications. 
Darrah.    13,838,    See  Vm. 
Hines    and    Scott-Moncrieff.      Cement.      13,567. 

Aug.  21. 
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12.117  (1917).  Kiefer.  Bricks  or  building  blocks. 
(114,1370    Sep.  i. 

X.— METALS:      METALLURGY,      INCLUDING 

PI  ECTRO-METAI.UKGY. 

Appuoations. 

Alexander.    Iinbery.  and  Vint.       Electrical  device 

tor  automatically  Indicating  correct  temperature  oi 
electrically-heated  steel  before  quenching  to  obtain 
correct  hardening  thereof.    i:;,ti!is.    Aug,  22. 

Bailey  and  iiaii.  Furnaces  for  melting  steel,  etc. 
1  1,139.     Auk.  31. 

Hodman.     Metallic  alloy.     14,149,     Auk.  .'11. 

Cowper-Coles.    Process  tor  Shexardislng.    13,SS5. 
Auk.  27. 
Henderson.    Process  tor  removing  coatings  from 

metals.      13,932.     Auk.  27. 

Jascowitz  and  Rosenbaum.    Cleaning  metals  by 

electrolysis.     13,612.     Auk.  22. 

Levin.  Means  for  recovery  of  solder  frotn  tin 
cans.  etc.     1  1,000.     Auk.  23. 

Lord.  Furnaces  for  heat  treatment  of  metals. 
1 1,113.    Auk.  30. 

Marino.  Process  for  removing  paint .  varnish, 
and  grease  from  iron,  steel,  and  copper,  rust  from 
iron  or  steel,  and  oxide  or  sulphide  from  copper. 
13,665.     Aug.  22. 

Morlcy.  Preservative  preparations  for  protection 
of  metal  surfaces.     13,663.     Auk.  22. 

Whlbley.    Welding  metals.    14,131.    Auk.  30. 

Williams.  Manufacture  of  armour  plating. 
13, 129.    Aug.  19. 

<  'omi'lete  Specifications  Accepted. 
6846    (1917).       Cooper   Co.       Alloys.        (113,259.) 

Auk.  2*- 

7.:lh.>  (1017).    Pescatore.    See  XI. 

11,511  (1917).  Cary.  Electric  welding.  (118,138.) 
Auk.  28. 

ll.stin  (11117).  Welford.  Production  of  alumin- 
ium.    (118,312.)     Sep.  4. 

12,012  (1017).  Harvey,  and  Morgan  Crucible  Co. 
Crucible  melting-furnaces.     (118,340.)     Sep.  4. 

13,635      (1017).  Avery.     Ltd.,     and      Allcut. 

See  XXIII. 

14,330  (1017).  Burnett.  Chemically  depositing 
chromium  upon  metals,  particularly  iron  (HS,ls2.) 
Aug.  28. 

17.308  (1017)  and  8586  (1918).  Wrigljtson,  Rin- 
ipiist.  and  Head.  Wrightson,  and  Co.  Blast-fur- 
nace stoves.     (118,203.)     Auk.  28. 

18,053  (1917).  Godfrey  and  Way.  Manufacture 
of   tin-plate.      (118.377.)     Sep.    4. 

XL— ELECTRO-CHEMISTRY. 
Appuoations. 

Alexander  and  others.     13,698.     See  X. 

Edwards.     13,531.     See  V. 

Qoofnagle.  Treating  gases  and  vapours  electric- 
ally.   13,607.    Auk.  21. 

Jascowltz  and  Rosenbaum.    13.042.    See  X. 

Jungner.  Primary  galvanic  batteries  with  un- 
alterable  electrolyte.    14,106.    Aug.    80.    (Sweden, 

Sep.     I,     1917.) 

Keeiie.  Kleolrio  furnaces.  11.070.  Aug.  30. 
tC.S..  Sep.  5,  1017.) 

Rldonl,  and  Sue.  Talco  e  Crafiti  Val  Chisone. 
Manufacture  of  natural  graphite  electrodes.  13,084. 
Auk.  28.     (Italy,  Mar.  6.) 

Complete  Specifications  Accepted. 

7329  (1917).  Pescatore.  Electrodes  for  are  solder- 
ing.    (118,296.)     Sep.  4. 

H..M1  (1917).    Cary.    SeeX. 

13,884  (1917).  Slatham.  Electrolytic  cells, 
adapted  for  the  manufacture  of  caustic  alkali  from 
sodium   chloride.     (118,355.)     Sep.  4. 
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13,950  (1917).  Wade  (Booth-Hall  Co.).  Electric 
furnaces.     (118,357.)    Sep.  4. 

17,942  (1917).  Whitney.  Electric  secondary  or 
storage  batteries.     (118,208.)    Aug.  28. 

1907  (1918).  Johnson  (Commercial  Truck  Co.). 
Secondary  or  storage  cells  or  batteries.  (118,227.) 
Aug.  28. 

3460  (191S).  Travis,  and  Watson  and  Co.  Supply 
of  electrical  energy  to  furnaces  or  other  appliances. 
(118,2:33.)    Aug.  28. 


XII.— FATS;    OILS;   WAXES. 

Applications. 

Bowler,  Paterson,  and  Paterson's  Productions, 
Ltd.  Treatment  of  oils,  vegetable  fermented 
liquors,  etc.    13,941.  'Aug.  27. 

Dicker  (Devik  and  Lehne).  Process  of  recovering 
fat  or  oil  from  fatty  substances.    14,001.    Aug.  28. 

Maclaurin.    13,831.    See  II. 

Swinburne.    Treatment  of  oils.    13,951.    Aug.  28. 

Complete  Specifications  Accepted. 


catalytic 
Sep.  4. 

Oil  Co.). 

(US,353.) 


12,032     (1917).       Kimura.       Preparing 
agents  for  hvdrogenating  oils.     (11S,323.) 

12.220  (1917).    Jarmain.    See  V. 

13.7S4  (1917).  Marks  (Swan  Process 
Process  and  apparatus  for  purifying  oils. 
Sep.  4. 

1S.546  (1917).    Talbot.    See  XIX. 

2057  (1918).  Barry,  Ostlere.  and  Shepherd,  and 
Barrv.  Treatment  of  linseed-oil  fatty  acids. 
(118,228.)    Aug.  28. 


XIII.— PAINTS;      PIGMENTS;     VARNISHES; 
RESINS. 


Applications. 
Manufacture     of     carbon 


black. 


Curbishley 
14,022.     Aug.  29. 
Denniss.    Colours  for  artists.    13,821.    Aug.  24 
Henderson.    13,932.    See  X. 
Marino.    13,665.     See  X. 
Morley.    13,003.    See  X. 


XIV.— INDIA-RUBBER ;   GUTTA-PERCHA. 
Complete  Specifications  Accepted. 

11,473  (1917).  Mellersh-Jackson  (Morgan  and 
Wright).  Treatment  of  india-rubber  and  the  like. 
(11S.305.)     Sep.  4. 

4801  (1918).  Moore.  Device  or  apparatus  for  the 
drying  or  heat  treatment  of  rubber  or  other 
material  or  articles.     (11S,394.)    Sep.  4. 

XVII.— SUGARS;  STARCHES;  GUMS. 
Applications. 

Ingham.     Manufacture  of  algin.    13,837.    Aug.  20. 

Jacobson  and  Wrathall.  Washing  and  purifying 
sugar.    13.77S.    Aug.  24. 

Pictet.  Manufacture  of  levoglucosan.  13,530. 
Aug.  20.     (Switz.,  Dec.  27,  1917.) 

XVIII.— FERMENTATION  INDUSTRIES. 
Applications. 

Bayer  and  Orla-Jensen.  Process  for  production 
of  alcohol  and  yeast  from  seaweed.  14,040. 
Aug.  29.     (Denmark,  Aug.  10,  1917.) 

Bowler  and  others.    13,941.     See  XII. 

Docking,   and  Sharp  and    Preston.       Gas-heated 


cylinders  for  drying  or  roasting  malt,  etc.    13,715. 
Aug.  23. 

Complete  Specification  Accepted. 

15,525  (1917).    Barbet  et  Fils  et  Cie.    See  I. 


XIX— FOODS;   WATER   PURIFICATION; 
SANITATION. 

Applications. 

Buckley.    Preserving  meat,  etc.    13,427.    Aug.  19. 

Hegney  and  Hegney.  Sterilising  milk.  13.G56. 
Aug.  22. 

Kent-Johnston.    13,955.    See  I. 

Marshall.  Process  for  sterilising  and  drying 
animal  and  vegetable  matter.    13,774.    Aug.  23. 

West.  Method  of  treating  grain  for  preservation 
thereof.    13,811.    Aug.  24 

Complete  Specification  Accepted. 

Talbot.    Butter  substitutes  and  the 
preparation    of    same.       (118,215.) 


18,540  (1917). 
like,  and  the 
Aug.  28. 


XX— ORGANIC  PRODUCTS;  MEDICINAL 
SUBSTANCES;   ESSENTIAL  OILS. 

Applications. 

Confectionery  Ingredients,  Ltd.,  Kane,  King,  and 
Matthews.  Manufacture  of  vanillin.  13,504. 
Aug.  20. 

Confectionery  Ingredients,  Ltd.,  Kane,  King,  and 
Matthews.  Manufacture  of  protocatechuic  alde- 
hyde.   13,505.    Aug.  20. 

Ingham.    13,837.     See  XVII. 

Silberrad.  Manufacture  of  ethylene.  13,099. 
Aug.  22. 

Stevenson.  Manufacture  of  acetic  anhydride. 
13,040.    Aug.  22. 

Complete  Specification  Accepted. 
10.1S3    (1917).    Marks    (Nagai).     Manufacture   of 
synthetic  drugs.'    (118,29S.)    Sep.  4. 

XXL— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Applications. 

Barron  and  Barron.  Method  of  coating  photo- 
graphic sensitised  glass  plates.    13,4S8.    Aug.  20. 

Barron  and  Barron.  Method  of  stripping  films  off 
old  negatives.    13,489.    Aug.  20. 

Camiller  and  Lyell.  Multi-colour  screens  for 
natural-colour  kinematography,  and  manufacture 
thereof.    13,401.    Aug.  19. 

Camiller  and  Lyell.  Multi-colour  screens  for 
natural-colour  photography,  and  manufacture 
thereof.    13,462.    Aug.  19. 

Stevenson.  Manufacture  of  non-inflammable 
films  or  filaments  for  kinematography,  etc.  13,569. 
Aug.  21. 

XXII.— EXPLOSIVES;    MATCHES. 
Complete  Specification  Accepted. 
12.009  (1917).      Aktiebolaget  Carlit.      Ammonium 
perehlorate  explosives.     (112,417.)     Sep.  4. 

XXIII.— ANALYSIS. 

Complete  Specification  Accepted. 

13.035  (1917).  Avery,  Ltd.,  and  Allcut.  Impact- 
testing  machines.     (118,175.)    Aug.  28. 


Erratum. — This  Journal,  Aug.  15,  191S,  page  452  a, 
col.  1,  line  12  from  top,  after  "Gregory"  insert 
"  Morrison." 
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I.-GENERAL ;    PLANT;    MACHINERY. 

Pah  ms. 

BvaporatUig  and  distilling  apparatus  [/or  water], 
A.  Dnoda,  Genoa,  Italy.  Bug.  Pat  111,480, 
Nov.  o.  I'.'iT.  (Appl.  No.  16,423  of  191T0  Under 
int.  Conv.,  Nov.  id.  ion; 

tbi  apparatus  consists  "i  an  evaporating  box  of 
trapexlrbrm  section  with  rounded  corners,  contain- 
ing :i  nesl  of  beating  coils.  The  coils  communicate 
with  one  another  through  headers,  and  arc  arranged 
atom  with  the  shape  *>(  the  box.  The  colls 
extend  above  the  level  of  the  water  in  the  evapo- 
rating i>ox  to  superheat  the  steam.— J.  n    P. 

Rectifying  «»</  ooncentrating    liquids;    Apparatus 

fur .    i>.  s.  Montelth,  Assignor  to  Chemical 

Construction    Co.,    Charlotte,    N.C.      D.S.    Pat. 
1,271,849,  July  2.  1918.  Date  of  appl.,  Feb.  1 1.  1918. 

The  acid  or  other  liquid  is  fed  down  a  tower  Into 
a  concentrating  chamber  heated  electrically.  The 
concentrated  liquid  is  run  oft  From   the  chamber 

through  a  cooler  and  the  hoi  gases  and  vapours 
given  oft'  pass  away  up  the  tower.— W.  II.   C. 


Pulp-filter.     T.    L.    Crane.   Tyrone.    N.    Mex.     U.S. 
Pat    1,268,935,    June     11.     1918.       Date  of  appl., 

Apr.  .").    1017. 

A  BOTABi  suction  drum  is  supported  on  horizontal 

bearings  in  a  casing,  and  a  pair  of  circular  mem- 
bers, supported  by  anus  Jonrnalled  in  the  same 
hpnrlngs.  carry  a  number  of  angle-iron  members 
having  their  apices  adjacent  to  the  drum  to  remov  i 
pulp  from  it.  The  circular  members  are  oscillated 
by  a  crank  and  connecting  rod.— W.  I".  F. 


Filtering  process.  A.  I..  Center,  Assignor  to  The 
General  Engineering  Co.,  Salt  Lake  City,  Utah. 
U.S.  Pat.  1,289,700,  June  is,  iois.  Date  of  appl., 
Jan.  i'i,  1017. 

THE  mixture'  is  continuously  filtered  and  thickened 
and  the  filter  medium  cleansed  in  situ  by  utilising 
the  current  of  the  mixture  in  one  chamber  to  collect 
the  solids  removed  from  the  tiller  medium  therein 
and  eonvev  them  to  the  succeeding  Alter  chamber. 

— w.  h.  r. 

Centrifugal  filtering  «»</  clarifying  apparatus. 
<  i  B>.  Enell,  Jersey  City,  N.J.  D.S.  Pat  1,269,067, 
June  11,  1918.     Date  of  appl.,  Oct.  12,  ion;. 

THE  liquid  to  Ik-  filtered  is  introduced  into  a  rotat- 
ing bowl  within  which  is  a  sleeve  having  openings 
communicating  with  the  interior  of  the  bowl.  Filter 
frames  are  mounted  on  the  sleeve  and  each  frame 
has  an  inner  receiving  chamlier.  The  base  of  the 
bowl  has  a  number  of  removable  partitions  or 
baffles  to  retard  the  flow  of  liquid.— J.  II.  I*. 


Centrifugal  dryer.      F.  B.  Anderson,   Assignor  to 

C.  l».  ami  A.  D.  Anderson,  Cleveland.  Ohio.  I'.S. 
Fat.  1,271,112,  July  2.  1918.  I  late  of  appl..  Mar.  II, 
1917. 

A  conical  screen  mounted  on  a  rotating  horizontal 

shaft  is  surrounded  by  a  casing.  The  material  to 
be  dried  is  fed  into  the  smaller  end  of  the  screen 
atid  the  dried  material  is  arrested  al  the  opposite 
end,  whence  it  is  continuously  removed  and  dis- 
charged into  a  discharge  spout  in  the  casing.  An 
off-take  for  water  is  also  provided  in  the  casing. 

— L.  A.  C. 


Separator    or  tlarifter;   Centrifugal .     H.   A. 

Biggs,  Indianapolis,  tad.  r.s.  Pat.  1,271,367, 
July  2.  1818.     Date  of  appl..  May  8.  1916. 

Tin:  howl  of  the  separator  is  mounted  on  a  hollow 

central  tube  which  lapers  upwards  and  is  provided 

with  a  conical  head-piece  which  is  enclosed  by  n 

Hanged   and   Blotted   feed-tulx'.— W.    II.   C 

Dryer.         O.    C.    McCormiCk,    Cleveland,    Ohio,    As- 
signor to  J.   10.   Mover.  Akron.   Ohio,   S.   K.   Mine, 

Glrard,  Ohio,  J.  w.  Wright,  xoungstewn,  Ohio, 
and  W.  IV  Canfleid,  Pittsburgh,  Pa.  D.S.  Fat. 
1,268,983,  June  11,  litis.  Date  of  appl..  Sep.  9, 
L916. 

'I'm:  articles  to  be  dried  are  carried  on  racks  which 
are  mounted  on  sprocket  chains,  and  within  the 
drying  chamber  is  a  series  of  sprocket  wheels  for 
receiving  the  chains.  The  chains  pass  alternately 
up  and  down  from  one  end  of  the  chamber  to  the 
other  ami  also  out  through  openings  in  the  opposite 
end  walls  to  allow  of  I  he  racks  being  loaded  and  on- 
loaded.— J.  II.  F. 

I'lirnace.    J.  S.  Tierney,  Brooklyn,  N.Y.,  Assignor 

lo  American  Shop  Equipment    Co.,  Chicago,  111. 

D.S.  l'at.  1,269,132,  June  11,  IMS.     Date  of  appl., 

Feb.  <;,  1017. 

Two  jets  of  air.   one  or  both  containing  fuel,  are 

injected    at    one    end   of  a    mixing  chamber    leading 

to   a   horizontal  furnace  chamber  and  are  inclined 

so  as  to  Impinge   on  one   another.     An  opening  in 

the  mixing  chamber  behind  the  jets  is  Ira  versed  by 

a  bridge,  the  side  walls  of  which  converge  towards 

the    rear,    so    that     fluid    tinder    pressure    supplied 

througb  the  opening  is  directed  over  the  upper  and 

lower  surfaces  of  the  mixing  chamber.— W.  F.  F. 

Furnace.  W.  S.  Italva.  Assignor  to  A.  H.  Bohn- 
stengel,  Cincinnati.  Ohio.  U.S.  Fat.  L,271,364, 
July  2.  1918.  Hate  of  appl.,  Dec.  0,  1915. 
A  FDBNACE  having  an  arched  top  is  heated  by  the 
combustion  of  a  regulated  mixture  of  fluid  fuel  and 
ail,  which  is  introduced  into  the  furnace  at  one 
side,  and  in  such  a  manner  that  the  products  of 
Combustion  follow  the  curve  of  the  arched  top. 
The  waste  gas  passes  through  passages  below  the 
furnace  floor  to  the  stack. — W.  H.  C. 

Muffle.      J.  B.   Farquhar,  Vancouver,  B.C.       U.S. 

Tat.    1,2110,270,   June   11,    101S.        Date   of    appl., 

Dec.  18,  1916. 
A  MUFFLE  is  const rucled  in  two  parts,  one  being  an 
arched  wall  and  roof  member  with  an  end  wall 
formed  integrally  therewith,  and  the  other  com- 
prising the  floor  and  being  provided  with  an  "  edge 
head  "  to  receive  the  bottom  edge  of  the  wall.  The 
inner  edge  of  the  bead  is  bevelled  outwards  to  pro- 
vide a  space  at  the  outside  of  the  wall,  and  this 
space  is  tilled  with  a  sealing  material  The  floor  is 
recessed  to  receive  the  wall,  the  inner  side  of  the 
recess  having  a  vertical  wall  surface  which  bears 
against  Hie  lower  end  of  the  arched  wall. — J.  H.  P. 

Mi.rhu.i  dry  limr  with  liquids :  Process  and   appa- 
ratus fur  .     J.   \V.   Adams   and   O.   H.    Egge, 

Sprockets,  Cal.  U.S.  Fat.  1,269,994,  June  18,  1918. 
Date  of  appl.,  Feb.  24,  1017. 
The  liquid  is  contained  in  a  vertical  vessel  provided 
with  tubes,  tube-plates,  and  a  central  well,  similar 
to  a  vacuum  evaporator.  The  liquid  is  caused  to 
flow  up  the  tubes  and  to  return  down  the  central 
well  and  the  lime  or  other  powdered  material  is 
distributed  over  the  surface  of  the  liquid  as  it  flows 
towards  the  central  well.— W.  II.  C. 
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Fire-extinguishing  and  fireproof  composition.  G.  E. 
Ferguson,  New  York,  Assignor  to  Pvrene  Manu- 
facturing Co.  U.S.  Pat.  1,271,500,  July  2,  1918. 
Date  of  appl.,  Nov.  IS,   1913. 

The  composition  consists  of  a  mixture  of  substances 
which  when  exposed  to  heat  gives  off  ammonia,  and 
also  produces  a  fireproof  coating  which  serves  to 
hold  the  ammonia  about  the  burning  material.  A 
mixture  of  sodium  silicate,  borax,  microcosmic  salt, 
and  monosodium  phosphate  is  specified. — J.  H.  P. 

Drying  materials;    Art  of   .       A.   F.   Wright, 

Newark,  N.J.,  U.S.A.     Eng.  Pat.  117,704,  Aug.  10, 
1917.     (Appl.  No.  11,512  of  1917.) 

See  U.S.  Pat.  1,251,317  of  3917;  this  J.,  1918,  142a. 


Utilisation    and    combustion   of   fuel.      Eng.    Pat. 
117,037.     See  IIa. 


Apparatus   for  treating  oases   with   liquids.    Eng. 
Pat.  117,843.    See  IIa. 


IIa.-FUEL;     GAS;     MINERAL    OILS    AND 
WAXES. 

Water-gas  formation;   Theory   of  .      Gwosdz. 

Z.  angew.  Chem.,  1918,  31,  137—140. 

Experiments  were  made  to  ascertain  the  parts 
played  in  water-gas  formation  by  the  supposed 
primary  reactions  (1)  C+H20  =  CO+H2,  and  (2) 
C+2H  0  =  00  +  2H2,  and  the  secondary  reactions 
(3)  C+CO  =2CO,  and  (4)  CO+H20  =  C024-H,. 
Superheated  steam  was  passed  over  various  forms 
of  heated  carbon  and  the  composition  of  the  issuing 
gases  determined.  The  temperatures  varied  from 
855°  down  to  500°  C,  and  the  speed  of  the  current 
of  steam  was  also  varied.  Natural  forms  of  carbon 
containing  ash  in  appreciable  quantities  behaved 
in  a  markedly  different  manner  from  purified  car- 
bon almost  free  from  ash.  With  gas  coke  (8-5% 
ash)  and  wood  charcoal  (1-4%  ash)  a  considerable 
proportion  of  carbon  dioxide  was  always  formed 
(up  to  29%).  On  the  other  hand  lamp  carbon  (0-1% 
ash)  at  temperatures  down  to  000°  C.  gave  mixtures 
closely  resembling  water-gas  as  manufactured.  Even 
at  560°  C.  the  mixture  :—CO=  8-0%,  CO  39-5%,  H2 
40-0%,  residue  11-9%  was  obtained.  It  is  concluded 
that  reaction  (2)  cannot  be  a  primary  reaction,  be- 
cause  reaction  (3)  is  known  to  be  too  sluggish  to 
account  for  the  formation  of  the  high  percentage 
of  carbon  monoxide  found  at  these  low  tempera- 
tures. It  is  also  concluded  that  reaction  (1)  is  the 
primary  reaction  of  water-gas  formation,  and  that 
the  carbon  monoxide  formed  reacts  with  the  excess 
of  steam  tending  to  establish  the  water-gas  equili- 
brium, and  that  this  reaction  is  catalytically  in- 
fluenced bv  the  finely  divided  ash  in  the  carbon. 

— H.  J.  H. 


Use  of  pulverised  coal  [in  lead  smelting]. 
See  X. 


Kice. 


Behaviour  and  detection  of  the  smallest  quantities 
of  carbon  monoxide  in  the  chlorate  pipette.  Hof- 
niann  and  Schibstefl.     See  XXIII. 

Patents. 

Fin!;  I  tilisation  and  combustion  of .  G.  Helps, 

Nuneaton.     Eng.  Pat.  117,037,  Nov.  22,  1910.  (Appl. 
No.  10,709  of  1916.) 

A  furnace  heated  by  gas  or  vapour,  e.g.,  a  boiler 


furnace,  is  provided  with  a  series  of  parallel  pipes 
arranged  longitudinally  round  the  cylindrical  sur- 
face to  be  heated,  and  a  combustible  mixture  is 
supplied  to  them.  A  number  of  burner  heads  are 
mounted  along  the  pipes,  adapted  to  give  a  coneless 
or  nearly  coneless  flame  as  described  in  Eng.  Pat. 
111,495  (this  J.,  1918,  48  a)  and  thus  cover  the  walls 
with  a  close  film  of  flame.  Additional  longitudinal 
pipes  with  radial  branches  extending  nearly  to  the 
cylindrical  surface  are  provided  for  the  supply  of 
a  regulated  quantity  of  additional  air.  The  system 
of  pipes  is  mounted  on  a  carriage  moving  on  rails 
to  facilitate  removal.  In  a  modification  the  furnace 
is  provided  with  a  firebrick  filling,  leaving  a  central 
longitudinal  passage  and  a  number  of  small 
longitudinal  troughs  in  contact  with  the  furnace 
wall.  Burners  are  arranged  at  the  inlets  of  the 
troughs  to  project  a  flame  along  the  furnace  wall, 
and  additional  air  is  fed  through  small  radial  pas- 
sages leading  from  the  central  longitudinal  passage 
to  which  the  air  is  supplied.  Alternatively,  the  fire- 
brick device  may  be  in  the  form  of  an  arch  sup- 
ported on  a  wheeled  carriage.  The  flame  passages 
may  be  provided  with  spiral  baffles  or  perforated 
discs  to  retard  the  hot  gases.  The  combustion  pro- 
duets  may  subsequently  be  passed  through  a  feed- 
water  heater. — W.  F.  F. 


Coke-ovens;  Apparatus  for  converting  beehive-ovens 

into  by-product  .    B.  Zwillinger,  New  York. 

U.S.  Pat.  1,269,895,  June  18,  191S.    Date  of  appl., 
July  12,  1917. 

Each  oven  of  a  row  of  beehive  coke-ovens  is  pro- 
vided with  a  transverse  combustion  flue,  divided 
laterally,  and  situated  beneath  but  not  communi- 
cating with  the  oven.  The  air  for  combustion  is 
pieheated  by  passing  it  through  a  heating  passage 
in  the  setting  below  the  floor  in  front  of  the  ovens, 
and  then  through  transverse  conduits  centrally 
below  the  oven  to  the  combustion  flue.  Combustible 
gas  is  also  supplied  to  the  combustion  flue  adjacent 
to  the  hot  air  exit.  The  hot  gases  pass  from  the 
combustion  flue  through  return  flues  beneath  and 
Inwards  the  sides  of  the  oven,  and  thence  through 
a  passage  adjacent  to  the  air  heating  passage.  The 
bv-products  are  withdrawn  at  the  top  of  the  oven 

— W.  F.  F. 


Gas  producer  plant  [for  uood,  etc.].  W.  De  C. 
Turner.  Perth,  Australia.  Eng.  Pat.  117,721, 
Sept.  11,  1917.     (Appl.  No.  13,041  of  1917.) 

Wood  or  other  inferior  fuel  is  fed  into  the  producer 
by  an  endless  conveyor  operated  by  a  hand  wheel 
from  a  feeding  chamber  at  the  side,  which  is  pro- 
vided with  an  outer  door  and  a  communicating 
door  so  as  to  act  as  an  air  lock.  The  producer  is 
lined  with  firebricks,  those  in  one  layer  being  hollow 
and  connected  by  openings  with  the  producer  so  as 
to  act  as  a  discharge  conduit  for  the  gas.  The  gas 
passes  through  a  cooling  and  scrubbing  chamber 
provided  with  battles,  and  with  a  rotating  wheel 
having  a  perforated  periphery  which  breaks  up  the 
water  supplied  to  the  chamber.  The  gas  passes 
through  the  wheel  and  then  upwards  through  a 
vertical  scrubber,  where  it  meets  a  falling  shower 
of  water  produced  by  a  number  of  horizontal  fans 
on  a  central  vertical  shaft,  driven  by  water  jets. 
The  fan  blades  are  constructed  with  upturned  edges 
to  divert  the  gas  radially  inwards  to  facilitate 
scrubbing,  and  with  downturned  flanges  to  receive 
the  water  jets.  Each  fan  also  carries  a  horizontal 
meshed  disc  through  which  the  gas  passes.  The 
gas  leaving  the  top  of  the  scrubber  passes  upwards 
through  a  chamber  containing  filtering  material, 
and  thence  to  a  storage  chamber. — W.  F.  F. 
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Qas  and  phosphatir  f,  irtOiser  material;  Process  of 

produoing .     A.  B\  Oelacourt,  Assignor  to  Six'. 

Anim.  ItaL  <!.  Anaaldo  ..v  Co.,  Qenoa,  Italy.    U.S. 

PBt.    1,280,706,     Juno    is,    mis.       Date   of  appl., 

Apr.  11.  1918. 

containing  relatively  large  amounts  of  sul- 
phides, e.g.,  lignite,  is  gasified  in  the  preaence  of 
sufficient  calcium  phosphate  to  slag  the  ash  and  to 
unite  wiih  the  bulk  of  the  oxides  of  snlphnr  pro- 
duced. Tin'  slag  formed  Is  suitable  for  use  as  n 
fertiliser.  -  l..  A.  C. 


Bos-producers;  Feeding  mechanism  for .    C.  W. 

Lununls,  Assignor  to   Morgan  Construction  Co., 
Worcester,    Muss.      r.s.  Pats,  (a)  1,270,062  and 
(b)  1,270,068,  July  2,  1018.  Dates  of  appl.,  Mar.  in. 
1818,  and  Oct.  12.  1016. 
(a)  Thk  fuel  is  fed  from  n  bopper  Into  a  horizontal 
rotary  cylinder  having  an  opening  on  one  aide  which 
connects  alternately  with  the  bopper  and  the  pro- 
ducer  as    the    cylinder    is   rotated.       The  cylinder 
works  in  a  lower  Qxed  cylindrical  seating  enclosing 

not  more  than  halt'  ils  circumference,  so  that  it  is 

freely  movable  away  from  the  Beating.  The  re- 
maining surface  of  the  rotating  cylinder  is  partly 

covered   by  a   yielding  Cylindrical   section  which   is 

pressed  against  it  by  springs.  The  seating  Is  gas- 
light ill  all  positions  of  the  rotating  cylinder,    (in  In 

a  feed  inn  mechanism  of  the  type  described  in  (a), 
the  yielding  section  is  replaced  by  several  longitu- 
dinal guiding  plates  which  prevent  the  escape  of 

fuel  past  the  opening  In  the  rotary  cylinder  as  il 
passes  through  the  upper  part  of  its  movement 
towards  the  fixed  seating. — W.  F.  F. 

Bases;  Method  of  and  means  for  storing .   F.  C. 

Sh,.ri     and    F.    \V.    Moore,    Walsall.      Eng.    Pat. 

117,842.    (Appl.  Nos.  u.ooi,  July  ;:i,  and  12,444, 
Aug.  80,  1917.) 

BBOKXn  or  powdered  charcoal,  preferably  that  ob- 
tained from  coconut  shells,  is  Impregnated  with  a 
metal  BUCh  as  platinum,  gold,  palladium,  iron, 
nickel,  or  cobalt,  by  Impregnating  with  a  suitable 
salt  and  then  reducing  the  salt  to  deposll  the  metal 
in  finely  divided  form.  The  product  is  used  In  a 
storage  container  as  an  absorbent  for  gases  such 
as  coal  gas. — W.  F.  F. 

Oases;  Apparatus  for  treating  with  liquids. 

X.     Wilton,    and   The   Chemical    Engineering   and 

Wilton's     Patent      Furnace     Co..     I, Id..      Ilendon. 

Middlesex.      Eng.     Tat.    117.S4:;,    July    31,     1017. 

(Appl.  Xo.  11,039  of  1917.) 
C\-.  *.,/.,  coal  gas  which  is  to  be  treated  with  water 
to  extract  ammonia,  or  with   oil  to  extract   benzol, 
is    passed    through   a    chamber   divided   by    parallel 

vertical  partitions  into  a  number  of  compartments 

cei i neei e. I  by  openings  near  I  lie  lop  of  the  pari  it  inns. 

Supplementary  partitions  extend  midway  through 
each  compartment  from  the  top  downwards  for  twor 

thirds  of  the  height,  so  that   tlic  gas  lakes  a   zigzag 

path.  That  section  of  each  compartment  through 
which  the  gas  Sows  downwards  is  provided  with  a 

number   of    contact     surfaces,    such    as    bundles    of 

wooden  boards,  which  are  kept  coated  with  liquid 

distributed     by    a     perforated     plate     above.       The 

washed  gas  passes  under  i lie  supplementary  parti- 
tion and  upwards  through  the  adjoining  passage 
to   the  next  compart liienl .   so    that    it    always  Hows 

over  the  contact  surfaces  in  the  sai llrectlon  as 

tile  liquid.  The  liquid  passes  through  the  casing 
in  a  general  direction  opposite  to  that  of  the  gas. 
the  bottom  of  all  the  compartments  being  connected 
by  pipes  to  maintain  a  predetermined  level.  The 
liquid  in  each  compartment  is  withdrawn  by  an 
"  airlift  "  pump  below,  and  raised  to  a  perforated 


spraying  pipe  at  the  top,  so  that  flic  proportion  of 
absorbed  gas  In  the  liquid  increases  as  the  liquid 
passes  towards  the  gas  Inlet  end  of  Ihe  casing.  The 
pumps  are  preferably  operated  by  a  porl  ion  of  the 
gas  which  has  passed  through  Ihe  apparal  us  and 
has  been  compressed  to  the  necessary  pressure. 

— W.  F.  F. 

Fuel  for  use  in  explosion  engines.  L.  Solari,  Turin, 
Italy.  Eng.  l'at.  100,802,  Sep.  3,  1017.  (Appl. 
Xo.  12,625  of  1017.1  Under  Int.  Conv.,  Feb.  20, 
1010. 

Tin:  fuel   consists  of  a   mixture  of   alcohol.   In : 

nearly  free  from  water,  and  pel  nil.  (Reference  is 
directed  in  pursuance  of  Seel.   7,  Sub  seel.    I,  of  the 

Patents  and  Designs  Act,  1907,  to  Eng.  Pats.  20ir> 
of  1914  and  18,468  of  1007;  this  J.,  loir,.  04S.) 

— W.  F.  F. 

r.iiii/iti  fuel.  A.  A.  Baotchaus,  Baltimore,  Md., 
Assignor  to  U.S.  Industrial  Alcohol  Co.  U.S. 
Pats.  (A)  1,271,111  and  (ni  1,271,115,  July  2,1918. 
Date  of  appl.,  Oct.  12,  1017. 

A  liquid  fuel  is  composed  of  a  petroleum  distillate 
(gasoline,  kerosene),  an  alcohol  (ethyl  alcohol),  and 
(a)  an  aromatic  ultro-compound  (nitrobenzene)  or 
(hi  a  phenol  (cresol).— L.  A.  C. 


Crude  petroleum  and  natural  gas  separator.    M.  J. 

Trimible.  Assignor  to  F.  M.  Townsend  and  A.  J. 
Gutzler,  Los  Angeles,  Cal.  U.S.  I'at.  I,2(i9,131, 
June  11,  1918.     Date  of  appl.,  Nov.  14,  1914. 

Oil  and  gas  are  passed  through  a  piix},  provided 
with  a  heating  jacket  and  containing  a  device  for 
reducing  velocity,  to  the  top  of  a  vertical  cylindrical 
expansion  chamber.  The  heating  lluid  passes  also 
through  a  coil  in  the  bottom  of  the  expansion 
chamber.  The  oil  is  distributed  over  the  surface 
of  the  chamber  by  a  spreading  cone  carried  by  the 
lower  end  of  a  pipe  passing  upwards  concentrically 
through  the  oil  inlet  aperture  and  provided  with 
a  valve  for  withdrawing  gas  at,  a  regulated  pres- 
sure. The  oil  collects  at  the  bottom  of  the  chamber 
and  is  withdrawn  through  a  pipe,  the  inlet  of  which 
is  kept  submerged  in  I  lie  oil  by  a  float  valve,  which 
controls  the  liquid  level  by  regulating  the  discharge. 

— W.  F.  F. 


Oil-shale;   Method  of  and  apparatus  fur  treating 

[in  situ].    L.  II.  Rogers,  New  York.     U.S. 

I'at.  1,209,747,  June  18,  1918.  Date  of  appl., 
Apr.  6,  1918. 

Portions  of  an  oil-shale  bed  are  removed,  leaving 
columns  of  the  shale  undisturbed.  An  impervious 
wall  is  built  around  each  column,  being  spaced 
I  herefrom  and  having  a  metal  lining.  Means  are 
provided  for  supplying  ileal  for  distillation  of  the 
shale  in  these  columns  and  for  the  removal  of  the 
products. — L.  A.  C. 

Petroleum  product  and  process  <>f  making  the  same. 

It.  de  M.  Taveau.  Assignor  to  The  Atlantic  Ite- 
lining  Co..  Philadelphia,  Pa.  U.S.  Pat.  1,271,387, 
July  2,  1918.     Date  of  appl.,  July  6,  loll. 

Tor  acid  sludge  resulting  from    the  treatment  of 

petroleum  or  petroleum  products  with  concentrated 
sulphuric  acid  Is  agitated  Willi  water  in  the  presence 
of  sufficient  alkali  to  neutralise  the  free  sulphuric 
acid  and  all  or  a  part  of  the  sulphonic  acid  content, 
The  water-soluble  sulphonates  form  an  emulsifying 
agent  and  the  resulting  emulsion  is  heated  below 
the  emulsion-breaking  temperature.  The  emulsion 
is  then  "  broken  "  and  allowed  to  separate  into 
layers  containing  respectively  asphalt Ic  material 
and  sulphonates  in  solution. — L.  A.  C. 
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Process  of  making  high-percentage  calcium  carbide. 
U.S.  Pat.   1,271,229.    See  VII. 

Viscosity-measuring  instrument.  U.S.  Pat.  1,270,800. 
See  XXIII. 


IIb.-DESTRUCTIVE   DISTILLATION ; 
HEATING;    LIGHTING. 

Patents. 

Destructive    distillation;    Processes    of   .      C. 

Turner,  Manchester.     Eng.  Pat.  117,045.     (Appl. 

Nos.  8743,  June  18,  and  17,298,  Nov.  23,  1917.) 
Carbonaceous  material,  such  as  peat,  lignite,  oil 
shale,  oil-impregnated  material,  or  coal,  is  sub- 
jected to  destructive  distillation  in  a  vessel  in  which 
the  pressure  is  raised  until  it  has  attained  a  desired 
maximum  and  then  reduced  rapidly,  the  operations 
being  repeated  until  distillation  is  complete.  The 
retort  may  be  heated  externally,  but,  preferably, 
superheated  steam  or  heated  inactive  gas  is  passed 
into  it.  The  products  pass  out  of  the  retort  during 
the  reduction  of  pressure  and  are  condensed.  For 
example,  a  cylindrical  iron  container  2i  ft.  in 
diameter  and  7  ft.  high  is  connected  at  the  bottom 
through  a  stop  valve  with  a  boiler  generating  steam 
at  20  lb.  pressure,  and  at  the  top  through  a  similar 
valve  with  a  condensing  plant.  The  container  is 
charged  with  air-dried  peat  and  steam  blown 
through  to  expel  the  air.  The  outlet  valve  is  then 
closed,  and  steam,  superheated  to  about  500°  C, 
passed  in  until  the  pressure  is  5  lb.  per  sq.  in. ; 
the  inlet  valve  is  then  closed  and  the  outlet  valve 
opened  until  the  pressure  falls  to  2  lb.  per  sq.  in. 
The  operations  are  repeated  until  there  is  no 
further  distillation  of  products. — L.  A.  C. 

Wood-gas    regulating    valve;    Automatic   for 

destructive  wood  distillation  plants.     R.  A.   and 

W.    Cooper,     East    Smethport,     Pa.     U.S.    Pat. 

1,269,392,  June  11.  1918.     Date  of  appl.,  June  10, 

1916.     Renewed  Jan.  12,  1918. 

Branch  pipes  fitted  with  fluid-controlled  dampers 

connect  a  main  gas  pipe,  which  is  connected  with 

a  boiler,  to  each  condenser  of  a  battery  of  retorts 

and   condensers  for  wood  distillation.     The  main 

gas  pipe  is  kept  under  suction. — L.  A.  C. 

Destructively    distilling    wood;    Method    of   . 

R.   C.  Palmer,  Pensacola,  Fla.,  Assignor  to  the 
Government   and    people  of  the  United    States. 
U.S.  Pat.  1,271,071,  July  2,  1918.    Date  of  appl., 
Mar.  23,  1917.     (Dedicated  to  the  public.) 
A  suitable  amount  of  water  is  added  to  wood  tar, 
wood  tar  pitch,  or  any  of  the  fractions  of  crude 
wood  tar,  and  the  mixture  distilled  under  pressure 
or  in  the  presence  of  a  chemical  catalyst,  e.g.,  phos- 
phoric   acid.      Methyl   alcohol,   acetic    acid,     acid 
phenols,  and  tar  oils  are  recovered  from  the  con- 
densed vapours.    Mixtures  of  wood  with  wood  tar 
are  distilled  at  a    temperature  necessary  to    car- 
bonise the  wood,  the  vapours  confined  in  the  retort 
under  pressure,  then  released  and  condensed. 

— L.  A.  C. 

Cathode  device;  Incandescent  .     G.  S    Meikle, 

Schenectady,  N.V.,  Assignor  to  General  Electric 
Co.  U.S.  Pat.  1,267,888,  May  28,  1918.  Date  of 
appl.,  Aug.  15,  1916. 

A  sealed  container  is  provided  with  a  filling  of 
neutral  gas,  together  with  a  quantity  of  iodine, 
and  with  co-operating  electrodes,  at  least  one  of 
which  is  adapted  to  operate  at  incandescence. 

— B.  N. 


m.-TAR  AND  TAR  PRODUCTS. 

Hydrogenation  of  aromatic  compounds  with  the 
help  of  platinum.  III.  Hydrogenation  with 
platinum  containing  oxygen.  Willstatter  and 
Jaquet.    See  XX. 

Patents. 

Benzol  and  toluol;  Purification  of  commercial  

from  thiophene  and  other  similar  compounds. 
P.  K.  Dutt  and  J.  D.  Hamer,  Leeds.  Eng.  Pat. 
117,683,  July  27,  1917.     (Appl.  No.  10.7S6  of  1917.) 

Commercial  benzol  or  toluol  is  agitated  cold  with 
the  addition  of  sufficient  chlorine  to  convert  the 
thiophene  or  thiotolene  into  their  chloro  deriva- 
tives, which,  having  high  boiling  points,  are  readily 
separated  by  fractional  distillation.  The  requisite 
quantity  of  chlorine  is  determined  by  analysis, 
about  1-5%  of  chlorine  being  sufficient  to  remove 
0-5%  of  thiophene  or  thiotolene. — L.  A.  C. 

Process  of  making  high-percentage  calcium  carbide. 
U.S.  Pat.  1,271.229.    See  VII. 

Coumarone   resin    and    process    of   making    same. 
Eng.  Pat.  117,016.    See  XIII. 


IV.-COLOURING  MATTERS  AND  DYES. 

Colouring  matters;  Isolation  of  by  means  of 

picric  and    dichloropicric   acids.      R.   Willstatter 
and  G.  Schudel.    Ber.,  1918,  51,  7S2— 788. 

In  his  work  on  anthocyanius,  Willstatter  has 
already  achieved  a  certain  measure  of  success  in 
the  isolation  of  the  colouring  matters  by  a  process 
which  depends  on  their  partition  between  water 
and  anryl  alcohol  (compare  this  J.,  1916,  300).  By 
this  method,  however,  only  non-glucosidic  colouring 
matters  are  efficiently  extracted,  diglucosides  often 
being  left  entirely  in  the  aqueous  layer.  A  wider 
range  of  colouring  matters  can  be  extracted  as 
picrates  if  picric  acid  is  added  to  the  solution, 
especially  if  a  mixture  of  aruyl  alcohol  and  aceto- 
phenone  (2  :  1)  is  used  as  the  medium.  Unfor- 
tunately the  picrates  of  these  colouring  matters 
are  usually  not  very  soluble  in  organic  media. 
Dichloropicric  acid  is  much  superior  in  this  respect, 
and,  by  the  use  of  this  acid,  rosaniline,  pararos- 
aniline,  and  Methylene  Blue  can  be  completely  ex- 
tracted from  aqueous  solutions  by  ether,  Safranine 
by  diethylketone,  and  mono-  and  di-glucosidic 
colouring  matters  can  be  removed  completely  by 
one  extraction  with  the  above  amyl  alcohol-aceto- 
phenone  mixture.  The  preparation  of  dichloropicric 
acid  is  described.  (See  further  J.  Chem.  Soc, 
1918,  i.,  399.)— J.  C.  W. 


and      quinacridonc- 
W.    St.   Lesnianski. 


Phenonaphthacridoncquinone 

quinone;   The   linear  . 

Ber.,  1918,  51,  695— 70G. 

These  quinones,  represented  by  the  formulae, 

/CO-C-NHx 
C„H4<         ||  >C6H„  and 

x  CO-C-CO' 

/CO-CCO-C-COv 

CeHZ  ||  ||         >C6H„ 

xNH-CCOC-NH- 

respectively,  have  been  synthesised  in  order  to 
determine  whether  quinones  of  the  acridone  series 
have  the  properties  of  vat  dyes.  Phenonaphth- 
acridoncquinone sublimes  in  orange  needles,  m.pt. 
384°  C,  and  forms  a  blue  alkaline-hydrosulphire 
vat  from  which  cotton  is  dyed  orange-yellow,  and 
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«ju  iii;i«ii<  l<  ■!!>  i  ;  u  i  n<  >iu-,  a  refractor]  yelkra  powder,  is 
also  reducible,  bul  the  blulsh-violel  product  is 
insoluble,  and  therefore  nol  applicable  as  a  dye. 
(Bee  further  J.  Ghem.  Soc.,  mis,  i.,  w:,,, 

—j.  o.  \v. 


Dyrxtitff*  derived  from  m-phenetidine.  V.  Reverdln, 
\  RUliet,  and  0.  Vernet.  Arch.  ScL  phys,  nat., 
1818,  46.  74—80. 

m-l'iuAnii.iNK.  when  coupled  with  dlazobenzene 
chloride  yielded  benzeneazo-m-phenetldine,  m.pt. 
B4  -86°0.  This  base  when  further  diazotlsed  and 
coupled  with  0-nanhthol  gave  the  Insoluble  dlsazo 
compound,  C.HN;  NC.H,(OC  n.iN:  N-C„H(-OH. 
Benaeneaxo-tn-pnenetldiiie  was  diazotlsed  and 
ipled  with  the  following  compounds  giving  dye- 
stuffs,  the  dyeing  proi>erties  of  which  are  given  In 

brackets :  —  with     H     salt     I  reddish-viol, •!     on     silk. 

duller  OB  wool,  not  fas!  to  washing);  with 
naphthionic  acid  (reddish-brown  on  silk,  not  fasl 
in  light);  with  -,-aci<i,  2.8.0-ominonaphtholsulphonic 
acid  (violet-brown  on  wool);  with  chromotrope 
add,  1.8-dihydroxynaphthalene-3.6-dlsulphonic  acid 
(bluish-violet  on  ordinary  wool,  greyish-blue  on 
chrome-mordanted  wool);  with  B-add,  2.3.6- 
Baphtholdisuiphonlc  acid  (brownish-red  on 
ordinary  wool,  giving  a  chrome  lake);  with 
0-naphthol-7-sulphonlc  arid  (violet-red,  moderately 
sharp,  on  wool);  with  a-naphthol-4-sulphonlc  add; 
with  H-add,  l-amino  B  Qaphthol-3.C-disulphonlc  arid 
(brownish- violet  on  wool).  All  of  these  colours  are 
devoid  of  special  qualities  which  might  give  them  a 
technical  Interest,  although  some  of  them,  from  the 
point  of  view  of  shade  and  i  inctorial  properties  and 
leaving  coal  onl  of  count,  could  rival  some  of  the 
colours  used  Industrially.  m-Sulphanillc  add  when 
diazotlsed  and  coupled  with  m-phenetidlne  yielded 
m-sulphobenzeneazo-m-phi  oetldine,  reddish  brown 
needles,  m.pt.  214°—  215°  C,  which  when  further 
dia/otised  gave  a  diazo  derivative,  only  slightly 
soluble  and  very  stable,  which  was  coupled  villi 
p  -  nil  rob  •n/.encn/.o  -  8  -  amino  -  o  -  naphtbol  -  3.0  - 
disulphonic  acid.  giving  the  trisazo  compound, 
SO,H-CfH-N  :  NO  H,(OC,Hs)-N  :  NC,„H„(OII) 
(NH  )-(S03\.X  :  Nt\H,Xo,/  a  blackish -green 
powder,  dyeing  wool  bluish-green  at  1%, 
deep  bluish-green  at  3%,  bluish-green  almost 
Mack  at  5%,  and  black  at  8-5%.  These  lints  are 
moderately  fast  to  potting  and  fulling,  and  the 
shade  is  scarcely  modified  by  chrome-mordanl  ing. 
When  p-nltranlline  was  diazotlsed  and  coupled  with 
m-phenetJdine  It  gave  p-nitrobenzeneazo-m-phenet- 

Idlne,    Which    Without    being    isolated    was    further 

diazotlsed  and   coupled  in  alkaline  solution   with 
chromol  rope  add  giving  the  com]  ound,  Xi  i  c  li,x  ; 

XC  II  (DC  II  |-N:  NC  IT  mill  I  S<>  II  I.  a  brown- 
ish-Mark powder,  dyeing  wool  a  dull  violet,  it  the 
nltro  group  of  the  p-nitraniUne  nucleus  in  this  com 
pound  Is  reduced  by  sodium  sulphide  (Melster, 
T.ueius,  u.  Brunlng,  1892,  Ger.  Pat.  91,283;  Fried- 
hinder.  4.  T'j.'ii  a  brown  compound  is  obtained, 
which  dyes  wool  blue. — w.  G. 


Fitetol;  Attempt  i"  synthesise  .     J.  'i 

and  E.  M.  Du  Hois.     Ber.,  191S,  31,  748—761. 

» -BROMO-2-nvDi:oxY-4-siETiioxvAC'noi'UExoNE,  from 
m-dimethoxybenzene  and  bromoacetyl  bromide,  is 
heated  With  sodium  nceiale  and  acetic  anhydride, 
when  the  diacetate  of  w-2-dihvdroxv-4-methoxy- 
acetophenone,  noCfH,(OCH  i  CO  iii.ou,  is 
formed.     The  latter  is'  I  he  methyl  ether"  of  fisetol, 

but  has  not  vet  I n  demethylated.     (See  further 

J.  Chem.  Soc,  1918,  1.,  395.)— J.  C.  W. 


I'M  K.NTS. 

Ugnxmeulphonio  acid  or  Ms  salts;  Method  of  pre- 
paring   u:<>    colouring    matters  from  .      B. 

Oman.  Stockholm,  Sweden.  Kng.  i'ai.  io;:,4so, 
Jan.  I.  L917.  (Appl.  .No.  aio  of  1917.)  Under 
Int.  Oonv.,  Jan.  L'o,  mil;. 

Isoi  Men  lignonsulphonlc  arid  or  the  solution  of  Its 

salts    prepared   by    precipitating    the   ligninsulphon- 

ates  from  sulphll  t-cellulose  waste  liquor  by  sodium 
eiii. nude  and  concentrating  the  nitrate  to  one-fifth 
of  Its  bulk,  is  coupled  wiiii  diazotlsed  aromatic 
amines,  e.g.,  aniline  or  l-nitro-2-toiuidine,  and  the 

azo  compound,  varying  In  colour  from  light  red  to 
dark  brown,   Is    precipitated  by  the    addition    of 

alcohol  or  a  sail.— J.   F.  B. 

[Indigoid]   mi  dyes;    YeUowUh-orown  .      W. 

Bauer     and     a.     Berre,     Opladen,     Germany, 

Assignors  to  Synthetic  Patents  Co.,  New  York. 
D.S.  Pat.  1,266,092,  May  11.  1918.  Dale  of  appl., 
.Mar.  23,  1915. 

A  CLAIM    for  vat  dyes  of  the  type, 

/\ COC  :  C_ 

/     I 

,/        CO 


NBA/ 


—  Nil' 


I 


\NH/\/ 

in  which  the  benzene  nucleus  I  does,  and  nucleus  II 
may,  contain  halogen,  and  It  may  he  oxygen  or 
hydrogen.     The   compound    obtained    by    combining 

5.7-dichloroisatin  with  6-aminoindoxy]  is  specially 

mentioned;  II  is  a  dark  brown,  lustrous,  crystal- 
line powder,  soluble  in  concentrated  sulphuric  arid 

with  reddish-violet  colour,  which  dyes  cotton  from 

the  hydrosulphile  vat  In  yellovish-bi  ow  n  shades, 
fast  to  light,  washing,  and  chlorine.— J.  C.  W. 

Process  for  the   manufacture  of  inks  for  printing 

on  paper.     Kng.  Pat.  117,023.     See  XIII. 

[Indelible]     writing     inks.       Eng.     Pat.     117,117 
See  XIII. 


V.-FIBRES;    TEXTILES;    CELLULOSE; 
PAPER. 

Woollen  fabric;  Determination  of  acid  in .    A. 

w Imansey.     J.  Soc.  Dyers  and  Col.,  191s,  34, 

172—175. 

The  determination  of  small  quantities  of  acid  in 
wool  is  complicated  by  the  strong  affinity  between 
the  fibre  and  the  acid,  which  makes  it  extremely 
difficult  to  extract  the  latter  by  simple  washing 
A  method  has  been  devised  based  on  the  principle 
Of  distribution  of  the  acid  between  two   immiscible 

solvents,  the  wool  being  one  and  the  aqueous  por- 
tion the  oilier.  The  indicator  employed  is  a  solu- 
tion of  Methyl  Red  in  dilute  alcohol  (0'5  gnu.  per 
litre).  This  indicator,  when  spotted  on  the  cloth, 
shows  a  distinct  Indication  only  when  the  clolh 
has  been   treated  and  dried  with  0-2%  of  sulphuric 

add,  proving  that  wool  Itself  is  essentially  alkaline. 
I  or  i  he  determination  of  acid  in  a  sample  of 
Woollen  cloth,  standard  curves  must  tirst  be  estab 
lisbed   lor  a   similar  clolh  which  is  neutral  and  has 

been  treated  with  known  quantities  of  arid.    Pieces 

ol'  I  he  neutral  cloth.  It)  grins,  each,  are  steeped  in 
300  c.c.  each  of  solutions  made  up  villi  increasing 
quantities  of  standard  sulphuric  acid.  After  stand- 
ing overnight  to  attain  equilibrium,  250  c.e.  is  with- 
drawn and  titrated.  The  curves  are  plotted  with 
total  acid  as  ordinates  and  acidity  of  250  c.e.  of 
aqueous  solution  as  abscissa;.  Similar  determina- 
tions are  carried  out  with  the  sample  to  be  tested, 
three  pieces  being  taken,  one  villi  water  and  two 
with  known  quantities  of  the  same  acid.  By  super- 
posing the  curve  of  the  sample  on  the  curve  of  the 
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standard,  the  equivalent  of  acid  already  present  in 
the  former  is  found  by  difference.  If  the  "  net  " 
acidity  be  desired,  it  is  necessary  to  determine  the 
amount  of  acid  required  to  neutralise  the  wool  and 
deduct  this  from  the  total  value  found.  If  the 
quantity  of  sample  available  is  only  small,  the  data 
for  the  curve  may  be  obtained  from  one  piece  with 
successive  additions  of  acid. — J.  F.  B. 

Cellulose  and  its  derivatives;  The  fluorescence  of 

■ .     S.  J.  Lewis.    J.  Soc.  Dyers  and  Col.,  1918, 

34,  107—172. 
It  had  previously  been  recorded  by  Hartley  (Chem. 
Soc.  Trans.,  1893,  245)  that  cellulose  in  the  form 
of  white  blotting  paper  is  fluorescent  and  capable  of 
rendering  visible  the  whole  of  the  ultraviolet 
spectrum  as  far  as  wave-length  2000.  This 
phenomenon  has  been  studied  by  the  author,  and  the 
effects  have  been  recorded  photographically  to  show 
the  relative  intensity  of  the  degradation  of  ultra- 
violet light  at  various  wave  lengths  to  visible  rays 
capable  of  passing  through  glass  and  affecting  the 
photographic  plate.  Graphs  have  been  constructed 
in  which  the  intensities  are  plotted  as  ordinates 
and  the  wave-lengths  as  abscissa1.  The  general 
results  show  that  the  power  and  distribution  of  the 
fluorescent  properties  are  definite  functions  of  the 
chemical  constitution,  and  their  variations  conform 
to  what  is  known  of  the  influence  of  substituent 
groups  on  the  properties  of  the  original  substance. 
Normal  cellulose,  from  whatever  source  it  is 
derived,  gives  a  fairly  uniform  spectrum,  but  the 
intensity  varies  with  the  specimen  under  observa- 
tion. The  cellulose  from  rhubarb  stalk  and  cuticle 
falls  in  the  same  group.  Modified  celluloses,  such 
as  viscose  fabric  and  parchmentised  paper,  show  a 
considerable  divergence  from  the  normal ;  well 
beaten  "  bank  "  paper  falls  in  the  same  class,  which 
is  characterised  by  a  strong  effect  at  a  wave-length 
of  2750.  Ground  wood  paper  (lignocellulose)  is 
devoid  of  fluorescent  properties,  and  the  cellulose 
nitrates  are  nearly,  if  not  qliite,  inactive.  On  the 
other  hand,  the  acetyleelluloses  exhibit  a  fluor- 
escence which  is  generally  much  stronger  than  that 
of  the  normal  cellulose,  and  which  is  much  stronger 
towards  the  visible  region  than  towards  the  extreme 
ultraviolet.  For  media  of  the  same  chemical  con- 
stitution the  resulting  degraded  spectrum  is  much 
the  same  for  the  transparent  film  through  which 
the  ultraviolet  light  is  transmitted  as  for  the 
opaque  network  in  which  it  is  reflected  at  the 
surface  of  the  fibres. — J.  F.  B. 

Artificial  silk;  The  formation  of  the  thread  in  the 

spinning  of .     H.  Ost.     Z.  angew.  Chem.,  191S, 

31,  141—144. 

Cuprammonium  solutions  are  spun  from  groups  of 
single  glass  capillary  jets,  0-2--016  mm.  wide  and 
1 — 4  mm.  long  in  the  capillary.  Viscose  is  spun 
from  platinum  discs  pierced  with  15 — 25  holes  of 
010  mm.  diam.  The  spinning  pressure  is  1-5 — 2-5 
atmos.  in  both  cases.  At  the  Elberfeld  works  the 
cuprammonium  is  prepared  by  blowing  air  through 
aqueous  ammonia  in  presence  of  metallic  copper 
at  a  low  temperature,  the  cotton  being  subsequently 
introduced.  The  spinning  solution  contains  7 — S% 
cellulose,  2-5—3%  Cu,  and  7— S%  NH,,  together  with 
some  sucrose  and  other  additions;  the  solution  is 
strained  several  times  through  the  finest  steel  wire 
cloth.  Viscosity  is  determined  in  a  tube,  32  mm. 
wide.  280  mm.  long,  with  marks  indicating  a  volume 
of  150  c.c. ;  the  tube  terminates  in  a  short  orifice. 
5  mm.  wide.  A  suitable  solution  runs  out  in  5 — 6 
mins.,  and  falls  in  a  continuous  thread  2  m.  long 
before  breaking  up  into  drops.  A  coagulating  bath 
containing  33  grms.  of  caustic  soda  and  8  grms.  of 
sugar  per  100  c.c.  is  generally  used,  at  48° — 50°  C. ; 
sulphuric  acid  containing  32 — 50  grms.  per  100  c.c. 


behaves  similarly,  but  the  threads  are  not  so  good. 
In  practical  spinning  finer  jets  than  those  mentioned 
are  not  satisfactory,  owing  to  clogging,  and  the 
fineness  of  the  thread  is  controlled  by  "  drawing 
out."  Fine  threads  can  be  spun  from  coarse  jets 
and  coarse  threads  from  fine  jets,  depending  on  the 
relation  between  the  speed  of  drawing  and  the 
supply  of  cellulose  solution;  this  latter  depends  on 
the  pressure  of  delivery  and  the  internal  resistance 
of  the  capillary,  i.e.  its  length  and  fineness.  There 
is  a  limit  to  the  extent  to  which  the  diameter  may 
be  reduced  by  drawing  out,  owing  to  the  breaking 
of  the  thread  by  the  increased  frictional  resistance. 
The  maximum  effect  obtained  in  practice  represents 
an  extension  of  the  filament  to  5 — 0  times  its 
original  length.  The  diameter  of  the  threads  spun 
from  0-2  mm.  capillaries  under  practical  conditions 
is  about  0-1  mm.  wet  and  003  mm.  after  drying. 
Much  finer  threads  are  spun  by  the  Thiele-Bemberg 
system,  with  diameters  down  to  10 — 15  /i,  approxi- 
mating to  that  of  natural  silk.  In  this  system 
capillaries  are  not  used,  the  fluid  being  delivered 
from  orifices  of  0-8  mm.  into  a  long  column  (500  mm.) 
of  a  very  weak  coagulating  bath,  e.g.  a  2%  solution 
of  caustic  soda  for  cuprammonium.  Owing  to  the 
slow  action  of  the  coagulating  bath  the  thread 
remains  plastic  for  a  considerable  time,  and  is 
drawn  out  to  a  very  fine  diameter  before  it  is  finally 
solidified.  With  the  capillary  process  and  con- 
centrated coagulating  baths  the  thread  is  imme- 
diately solidified,  and  its  final  diameter  is  fixed  as 
soon  as  it  comes  in  contact  with  the  liquid  of  the 
bath.  Experiments  are  described  showing  the 
nature  of  the  formation  of  the  thread  in  spinning 
cuprammonium  solutions  from  glass  capillaries. 
With  a  capillary  0-2  mm.  wide  and  3-5  mm.  long, 
a  pressure  equivalent  to  1000  mm.  of  mercury  and 
a  drawing  speed  of  6-5  m.  per  min.  give  a  thread 
of  0-2  mm.  diam.,  i.e.  equal  to  the  diameter  of  the 
jet;  complete  coagulation  takes  place  in  this  case 
immediately  at  the  orifice  of  the  jet.  When  the 
drawing  speed  is  increased  to  44  m.  per  min., 
which  is  normal  practice  for  these  conditions,  the 
thread  is  drawn  out  to  a  diameter  of  010  mm., 
but  this  reduction  takes  place  some  distance  up  the 
capillary  where  the  solution  is  perfectly  fluid,  and 
the  coagulating  liquid  enters  the  mouth  of  the 
capillary.  With  a  capillary  0-5  mm.  long,  the  point 
of  reduction  is  shifted  still  higher  up  owing  to  the 
reduced  supply  caused  by  increased  frictional 
resistance,  and  if  the  delivery  pressure  is  not  in- 
creased the  speed  of  drawing  must  be  decreased  to 
34  m.  per  min.  to  avoid  breaking  the  thread:  the 
diameter  of  the  thread  is  then  012  mm.  With  a 
shorter  capillary,  1-5  mm.  long,  under  the  same 
pressure,  the  supply  is  considerably  greater,  and  the 
speed  of  drawing  can  be  increased  to  SO  m.  per 
min.,  giving  a  thread  009  mm.  in  diameter:  in  this 
case  the  capillary  is  practically  filled  and  the  point 
of  reduction  is  situated  at  the  orifice.  A  jet  1-0  mm. 
long,  but  016  mm.  wide,  permits  a  drawing  speed 
of  85  m.  per  min.,  but  the  point  of  reduction  is 
visibly  inside  the  capillary;  the  thread  has  a 
diameter  of  010  mm.  When  a  thread  breaks,  the 
drawing  tension  is  nil  and  the  thread  issuing  under 
pressure  has  a  diameter  larger  than  that  of  the 
capillary.  A  thread  of  0-22  mm.  diameter  can  be 
spun  from  a  capillary  of  0-20  mm.  if  the  jet  be  very 
short  (10  mm.)  and  the  drawing  speed  low  (9  m. 
per  min.).  With  a  very  short  jet,  a  very  high 
drawing  speed  (SS  m.  per  min.)  may  exert  a  pull 
right  up  the  capillary,  so  that  the  thread  is  drawn 
from  the  wide  portion  of  the  jet  and  occupies  only 
about  half  the  bore  of  the  capillary.— J.  F.  B. 

Waterproofed  canvas;  Manufacture  of  .    E.  E. 

Clark.     India  Rubber  J.,  1918.  56.  175—176. 
Waterproofed  canvas  for  military   purposes  must 
retain  its  waterproof  qualities  under  extremes  of 
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temperature  and  In  spite  of  rough  usage.  11  la 
Importanl  thai  ir  should  1k>  resistant  to  mildew. 
The  samples  examined  by  the  author  are  classified 
us  manufactured  by  processes  Involving  the  use 
of  the  following: — in  aluminium  soaps;  (2) 
asphaltum,  paraffin,  pitch,  etc.;  (8)  cellulose  dis- 
solved in  cuprammonium  solution  and  other  forms 
of  dissolved  cellulose ;  i  i>  drying  oils;  (5)  two  layers 
of  fabric  with  an  Intermediate  adhesive  layer.  (U 
Basic  aluminium  acetate  and  Baponlfled  linseed  oil 
yield  a  specially  durable  product.  The  fabrics  hav  • 
a  good  water-repellent  surface,  but  ih>  not  Btan  I 
rough  handling  well.  (2)  Asphallnui  is  a  good 
mat  trial  for  the  purpose.  Disadvantages  of  paraffin 

are  I  li.it  it  lends  to  become  brilt  le.  and  to  la  von  r  the 

growth  of  mildew.    Rosin  and  wool  grease  are  un- 

Usfactory  admixtures.    A  solution  of  rubber  In 

melted  paraffin  gives  good  results.    (3)  Objections  to 

this  process  are  that  it  is  expensive,  and  thai  the 

fabrics    are    harsh,    and    are    liable    to    give    oil'  an 

Irritant  dust  when  bandied.  They  strongly  resist 
the  growth  of  mildew.  (4)  These  fabrics  arerllable 
to  spontaneous  combustion,  and  almost   Invariably 

Crack  as  the  result  of  repeated  creasing.  (6)  The 
i  tlddle  layer  of  double  fabrics  must  be  possessed  id' 
g  mmI    waterproofing   and   lasting   properties.       Pool' 

rubber,  for  example,  is  of  do  value.  In  examining 
samples  the  following  points  should  be  taken  Into 
consideration : — The  sample  when  held  to  the  light 
should  show  no  pin-holes,  reed-marks,  or  badly- 
coated  patches.  It  should  not  be  greasy  or  very 
stiff,  nor  have  an  Objectionable  odour.  The  coating 
should  not  rub  off  nor  crack  on  sharp  creasing. 
The  colour  should  be  satisfactory       For  testing  the 

waterproof  quality,  the  sample  is  stretched  over 

the  mouth  of  a  bottle  and  a  spray  of  water  i< .</.. 
from  a  Qoocfa  crucible!  allowed  to  fall  on  it  from  a 
height.  The  time  which  elapses  before  the  first 
drop  passes  through,  and  the  amount  passing 
through  in  a  given  time  are  noted:  or.  the  material 
is  folded  into  a  pocket  which  is  then  tilled  with 
heavy  articles  and  immersed  in  water.  A  good 
fabric  should  not  wet  through  in  114  hours.  Samples 
should  not  develop  mildew  growths  in  o  days  when 
suspended  in  a  desiccator  containing  a  variety  of 
such  growths.  The  effect  of  temperatures  of  0°  F. 
( -1S°  C.)  and  120°  F.  (49°  C.)  for  eight  hours  upon 
the  waterproof  quality  of  samples  should  he  deter- 
mined. A  chemical  examination  should  also  be 
made. — E.  W.  L. 


Patents. 

Drying  apparatus  [for  fibrous  materials].  A.  Ilirth. 
Stuttgart  -  I'annstadt.  Germany.  r.S.  Pat. 
1,266,940,  May  21.  IMS.  Date  of  appl.,  June  24, 
1816. 

I\  an  apparatus  for  suspending  and  drying  strands 
of  material,  a  number  of  arms  are  provided  with 
means  for  feeding  strands  to  the  arms,  means  for 
presenting  the  feeder  to  alternate  sides  of  each  arm 
and  displacing  it  lengthwise  of  the  arms. 

—J.  F.  B. 


Cualiil  fabrics;  Apparatus  fur  treating  -       .    W.  P. 

Bean  and  3.  .1.  Sheehan.  Lynn,  Mass.  r.s.  Pat. 
1,268,941,  June  ii,  1918.  Date  of  appl.,  May  7. 
HUT. 

A  sTt:\v  chamber  is  provided  with  a  perforated  wall 
over  which  a  coated  fabric  moves  while  moist  Bteam 

passes    through    it.       'The    steam    is   supplied    by    a 

number  of  perforated  pipes  extending  the  length  of 

the    chamber,    and    heat    is   also   radiated    into    the 

chamber  from  a  steam  pipe  inclined  upwards  into 
tlic  chamber,  but  substantially  closed  at  its  inner 
end.— W.  F.  F. 


Silk,  situ-  waste,  and  the  like;  Process  of  degum- 

mintj  .     K.  Tanaka.  Nakashima  dun,  Japan. 

D.S.  Pat.  1,268,513,  June  1.  1918.      Date  of  appl., 
Dee.  8,   1816. 

Sii.k    is   treated    with    a    degumming   fluid,    e.g.    a 

solution  of  soap  and  sodium  bicarbonate,  the  liquid 

being  healed  by  steam  under  a  pressure  of  US    20  lb 

—J.  F.  B. 

Wood    pill/);    Manufacture    of   .      O.    Kress   and 

S.  D.  Wells.  Madison,  Wis.  U.S.  l'at.  1,266,957 
May     21.     1918.        Kale    of    appl.,      Dee.    10,      1916. 

(Dedicated   to  the  public.) 

Wood    is    impregnated    with    an    alkaline    digestion 

liquor  at  about  L85°F.  (85°  C.)  under  pressure ;  the 
pressure   Is  reduced  before  ingestion  takes  place, 

and  the  excess  of  the  alkaline  liquor  is  removed! 
This  is  co, ilcd   and   the   rosin  soap   is   skimmed   oil. 

The  wood  Impregnated  with  liquor  is  digested  with 
Steam,  and  the  foaming  rosin  soap,  distilled  tur- 
pentine and  other  volatile  oils  produced  in  the 
digestion  of  the  wood  are  collected.— J.  F.  B. 

Paper   pulp:    Manufacture   of  .     S.    D.    Wells, 

.Madison,  wis.  Dedicated  to  the  Government  and 
people  of  the  I'.S. A.  U.S.  Pat.  1,268,193,  June  1. 
mis.  Date  of  appl.,  April  2,  1918.  (Dedicated 
to  the  public.) 

Wood  or  other  fibrous  material  for  the  production 
of  paper  pulp  is  digested  by  a  liquor  in  which  the 
concentration  of  active  chemicals  during  the  diges- 
tion is  reduced  to  the  desired  degree  by  the  intro- 
duction of  spent  lye  while  the  digestion'  is  proceed- 
ing, whereby  the  cellulose  is  protected  to  a  marked 
degree  from  the  action  of  the  ingestion  liquors, 
while  their  action  on  the  incrusling  matters  is  not 
diminished. — J.  F.   I!. 

Paper-making  machine.     J.  Galipeau,  Assignor  to 

J.  II.  Garth,  Montreal,  Canada.  U.S.  Pat. 
1,266,673,  May  21,  mis.  Pate  of  appl.,  May  12, 
1917. 

The  travelling  screen  of  the  paper  machine  is  pro- 
vided with  a  suction-box  which  acts  upon  the  screen 
and  has  its  suction  connection  at  one  end,  and 
means,  combined  With  the  suction  connection, 
whereby  the  box  is  reciprocated  across  the  direction 
of  travel  of  the  screen.— J.  F.  B. 


Paper;    Waterproof   composition    for   coating   

and  process  of  making  same.  rs.  Kniffler,  Win- 
chester, Mass.,  Assignor  lo  vera  Chemical  Co., 
Stoneham,  Mass.  U.S.  Pats.  1,266,955  and 
1, 266,1106,  May  21,  1918.  Date  of  appl.,  Nov.  22, 
1913. 

The  coaling  emulsion  consists  of  a  mixture  of 
paraffin  wax,   ammonium   stearate,    and   sufficient 

water  to  form  a  viscous  mass  with  the  quantity  of 
ammonium  soap  employed.  II  is  prepared  by 
adding  ammonia  to  a  fatty  acid  to  form  an 
ammonium  soap  In  presence  of  paraffin  wax,  heat- 
ing the  mixture  and  adding  sufficient  water 
to  form  a  viscous  emulsion,  which  is  subsequently 
diluted  with  water. — J.  F.  Ii. 


Sulphite-cellulose  manufacture;  Process  of  disso- 
ciating waste  lye  from  .  I.  Sdraas,  Hard- 
anger,  Norway.  U.S.  Pat.  I.26S.774,  June  4,  191R. 
Date  of  appl.,  Mar.  27,  1918. 

Sru'iiiTE-cELLULosE  waste  lye  is  heated  to  a  tem- 
perature not  materially  below  80°  C.  while  con- 
fined  in  an  atmosphere  of  a  non-oxidising  gas;  it 
is  then  heated  in  a  second  operation  to  about  100°  C. 
in  the  presence  of  an  oxidising  gas  under  pressure 
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until  the  lignin  is  precipitated.  This  second  heat- 
ing is  performed  while  introducing  compressed  air 
into  the  liquid,  whereby  the  oxygen  in  the  air  is 
considerably  reduced,  and  the  exhaust  ;_'as  of  the 
second  operation  is  conveyed  to  the  containers  in 
which  the  first  heating  is  carried  out.  serving  as 
the  non-oxidising  atmosphere. — J.  F.  B. 

Hi  ating  machines  for  making  pulp  for  paper  manu- 
facture. S.  Heys,  Birmingham.  Eng.  Pat. 
U7,S80,  Dec.  22,  1917.     (Appl.  No.  18,997  of  1917.) 

Method  of  preparing  azo  colouring  matters  from 
liqnonsul  phonic  acid  or  its  salts.  Eng.  Pat. 
103.4S0.    See  IV. 


Case-hardening     material.       U.S.      Pat.     1.270.S74. 
Sec  X. 

Process  for  the  manufacture  of  inks  for  printing  on 
paper.    Eng.  Pat.  117,023.    See  XIII. 


VI.-BLEACHING  ;     DYEING  ;     PRINTING  ; 
FINISHING. 

Patents. 

Dyeing;  Composition  for  use  in  .     J.  W.  Fries. 

Winston-Salem,  N.C.    U.S.  Pat.  1,266,577,  May  21, 

191S.     Date  of  appl.,  June  1G,  1915. 

A  dry  powdered  composition  for  use  in  dyeing 
cotton  goods  is  composed  of  a  mixture  of  a  vege- 
table dye  extract,  such  as  logwood,  and  an  am- 
moniacal  hydrated  metallic  oxide,  such  as  copper 
oxide.  A  mixture  of  a  non-alkaline  metallic  salt, 
e.g.,  a  copper  salt,  and  an  alkaline  salt  is  treated 
with  sufficient  ammonia  solution  to  prevent  a 
precipitate  being  formed,  and  this  liquid  is  mixed 
with  the  vegetable  dye  extract  to  form  a  thick 
paste,  which  is  finally  dried. — J.  F.  1'.. 

Dyeing  wool  and  other  fibrous  substances:  Appara- 
tus   for    .      F.   Geissler,   Cottbus,  Germanv. 

U.S.  Pat.  1,207,209,  May  21,  191S.     Date  of  appl., 
Aug.  14,  1916. 

The  apparatus  consists  of  a  box  adapted  to  the 
shape  of  yarn  dyeing  machines,  both  the  lid  and 
one  side  of  the  box  being  removable  and  guided  in 
grooves  in  the  box,  and  the  lid,  when  in  position, 
overlapping  the  upper  edge  of  the  removable  side. 

—J.  F.  B. 

Skein-dyeing  machine.  H.  Dudlev,  Philadelphia. 
Pa.  U.S.  Pat.  1,208,441,  June  4,  1918.  Date  of 
appl.,  June  28,  1917. 

The  apparatus  consists  of  a  dyeing  chamber,  a 
skein-carrying  frame  within  the'  dyeing  chamber, 
foraminous  plates  below  and  above  the  skein- 
carrying  frame,  a  series  of  tubular  members 
abutting  on  the  outer  face  of  each  of  the  foramin- 
ous plates,  whereby  liquid  may  be  passed  in  either 
direction  through  the  foraminous  plates  and  the 
dyeing  chamber.  A  second  dyeing  chamber  is 
provided  adjacent  to  the  first,  also  containing  a 
fibre-carrying  frame,  and  the  top  and  bottom 
portions  of  the  second  chamber  are  connected 
respectively  with  the  top  and  bottom  portions  of 
the  first.— J.  F.  B. 

Dyeing  process.  F.  J.  Oakes  and  S.  O.  Dillon  New 
York.  U.S.  Pat.  1,271,007,  July  2,  1918.  Date  Of 
appl.,  July  2,  1915. 

For  dyeing  vegetable  fibres  (e.g.,  cotton)  a  lake  Is 
produced  by  adding  the  colouring  matter  to  a  bath 


containing  a  salt  of  a  heavy  metal  (copper  sulphate) 
and  an  alkali  (sodium  carbonate).  The  lake  is 
then  dissolved  in  a  hot  acid  solution  (acetic  acid) 
in  the  presence  of  a  neutral  salt  (sodium  sulphate), 
and  the  material  to  be  dyed  immersed  in  the 
solution. — L.  A.  C. 


VH.-ACIDS;  ALKALIS;  SALTS;  NON- 
METALLIC  ELEMENTS. 

Potash  salts  in  Hungary.     F.  von  Konek-Xorwall. 

Chem.-Zeit.,  191S,  42,  305—307. 
Large  quantities  of  alunite  occur  in  Northern 
Hungary.  The  potassium  sulphate  may  be 
recovered  by  roasting  at  a  red  heat  until  all  the 
aluminium  sulphate  has  been  decomposed  and 
sulphuric  acid  fumes  are  no  longer  evolved.  The 
residual  mass  consists  of  potassium  sulphate  (14  to 
15%),  alumina,  and  frequently  a  considerable 
quantity  of  silica ;  it  forms  a  white  powder  and 
may  be  used  directly  on  the  land,  but  when  it  has 
to  be  transported  for  a  distance  it  is  more  economi- 
cal to  extract  it  with  water  and  separate  the  potas- 
sium sulphate  by  crystallisation  from  the  solution 
The  mixture  of  alumina  and  silica  may  be  used  in 
the  manufacture  of  porcelain,  or  the  alumina  con- 
verted into  alum  for  use  in  the  textile  trades,  the 
sulphuric  acid  for  making  the  alum  being  obtained 
by  condensing  the  vapours  which  are  given  off  when 
the  original  mineral  is  roasted. — \V.  P.  S. 

Alumina;   Production    of    in    the    aluminium 

industry,  with  special  reference  to  the  rotary  kiln. 
W.  von  Escher.  Chem.-Zeit.,  191S,  42,  301—302. 
(See  also  this  J.,  191S,  504  a.) 

A  type  of  rotary  kiln  specially  adapted  to  drying 
and  dehydrating  aluminium  hydroxide  containing 
45 — 50%  total  H,0  is  described.  Owing  to  the  high 
temperature  required,  1500° — 1550°  C,  the  kiln 
differs  considerably  from  the  type  used  in  the 
cement  industry.  It  consists  essentially  of  five 
parts,  a  feeding  device,  the  kiln  proper,  a  cooler  for 
the  hot  alumina,  an  automatic  device  for  weighing 
and  delivering  the  product  into  sacks,  and  a  dust- 
collecting  equipment  for  recovering  dust  from  the 
escaping  gases.  The  kiln  is  fired  with  producer  or 
natural  gas,  the  air  being  preheated  and  supplied 
under  pressure.  The  losses  are  very  small,  under 
1%.  The  dehydrated  alumina  should  have  a  loss 
on  ignition  of  at  most  015%. — E.  H.  R. 

Hydroxides;   Solubility    of  some  metallic   fn 

water.  G.  Almkvist.  Z.  anorg.  Cheni.,  191S, 
103,  240—212. 

The  following  solubilities  have  been  determined, 
using  ordinary  distilled  water  at  20°  C.  : — Ni(OH)„, 
12-7  mgrms.  per  litre;  Co(OH)„  318;  BiO(OH), 
144;  Fe(OH)3,  0151;  MnOfOH),:  0-43  mgrms.  per 
litre.     (See  also  J.  Chem  Soc,  191S,  ii.,  320.) 

— E.  H.  R. 

Vanadic    acid;     Application    of    rapidly    rotating 

metallic  red uctors   in   the  determination   of  . 

F.  A.  Gooch  and  W7.- Scott.  Amer.  J.  Sci.,  1918, 
48,  427—430. 
The  reduction  of  vanadic  acid  may  be  effected 
rapidly  in  the  presence  of  sulphuric  acid  by 
means  of  rapidly  rotating  electrodes  of  copper  or 
silver,  or  by  a  rotating  cylinder  of  zinc  without  the 
use  of  the  electric  current.  The  following 
procedure  is  recommended,  as  the  volume  and 
temperature  of  the  solution  and  the  relative 
size  and  speed  of  rotation  of  the  zinc  cylinder 
affect  the   rapidity  of  the  reduction  : — Volume  of 
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solution  al  outset,  heated  to  boiling,  so  e.c. ;  5  c.e. 
of  concentrated  sulphuric  add;  dlain.  of  cylinder, 
2  <m.:  surface  of  cylinder  exposed  to  action, 
2."  s.|.  cm.;  speed  of  rotation,  B50  r.p.m.  At  the 
end  of  tiu'  reduction,  the  solution  is  dilated  to 
250  c.c.  and  10  c.c.  of  a  saturated  solution  of  sliver 
sulphate  added  to  ensure  all  the  vanadium  being  in 
tin-  form  of  tetroxlde;  tin'  solution  is  then  boiled 
to  coagulate  tin-  precipitated  silver,  altered,  again 
heated  to  boiling,  and  titrated  with  standard 
potassium  permanganate.  A  correction,  as  deter- 
mined in  a  blank  test,  must  be  applied.  (See  also 
J.  Cheni.  Soc.  Oct.,  1818.)— A.  B.  S. 

Temperature  viscosity  relatione  in  the  ternary 
system  lime-alumina-silica.  Felld  ami  Royster 
Bee  X. 

Bughouses  for  sine  oxide,    Oregan.    Nee  X. 
Determination  of  turpentine.    Tausz.    Sec  XIII. 

Mtrate  and   nitrite  assimilation    [by  plants].     Iron 

ami  oxygen  as  necessary  agents  for  the  reduction 
of  alkali  nitrites  by  auto-oxidisaole  compounds. 

BaudiSCh.      See  XVI. 


Influence  of  foreign  substances  on  the  activity  of 
oatalysts.  IV.  Experiments  with  palladium 
hydrosoi  in  presence  of   mercury  and  mercuric 

oxide.     Paal  and  Ilartmann.     See  XX. 


Volumetric  determination  of  barium  and  solubility 
of  barium  chromate  in  various  aqueous  Solutions. 
Waddell.     See  XXIII. 


Behaviour  and  detection  of  the  smallest  quantities 
o)  oarbon  monoxide  in  the  "chlorate"  pipette. 
Ilofuiann  and  Schlbsted.     See  XXIII. 


Melting     points     of     oristobaUte     and     tridymite. 
Ferguson  and  Merwin.    See  VIII. 

Patents. 

Sodium  carbonate  and  ammonium  sulphate;  Manu- 
facture of  from   bisulphate    of  soda.    Soc 

Iudust  rieiie  de  Produits  Chlmlques,  Paris.  Bng. 
Pat.  109,814,  Sep.  19,  1917.  (Appl.  No.  13,487  Ol 
1917.)    Under  Int.  Conv.,  Sep.  20,  1910. 

Nuke  cake  is  treated  with  water  and  sufficient 
ammonia  to  neutralise  the  free  acid  and  an  excess 
according  to  the  quantity  of  sodium  sulphate 
present.  The  mixture  is  heated  and  treated  with 
carbon  dioxide  under  slight  pressure  with  forma- 
tion of  ammonium  bicarbonate,  which  by  double 
decomposition  with  a  portion  of  the  sodium  sulphate 
forms  ammonium  sulphate  and  sodium  bicarbonate, 
the  latter  precipitating  out.  The  mother  liquors 
after  neutralisation  with  nitre  cake  are  fractionally 
crystallised  to  separate  sodium  and  ammonium 
Sulphates  and  the  sodium  sulphate  is  used  in  a  l'rcsli 
charge.— C.  A.  K. 

Seduction;  Process  of  [producing  barium  sulphide 

by]  electrical .    C.  H.  Fulton.  St.  Louis,  Mo., 

Assignor  to  Metallurgical  Laboratories,  Inc., 
Chicago,  111.  U.S.  Pat  1,267,347,  May  21,  1918. 
Date  of  appl.,  July  25.  1917. 

Babiuii  sulphide  is  produced  by  mixing  approxi- 
mately 100  parts  of  finely-divided  barium  sulphate 
(barytes)  with  70  to  85  parts  of  finely  crushed  coke 
and  20  parts  of  a  carbonaceous  binding  material, 
the  coke  acting  as  a  conductor  of  electricity  as  well 
as  a  reducing  agent.    The  mixture  is  formed  into 


briquettes,  retaining  approximately  their  original 
form  after  being  subjected  to  a  temperature  high 
enough  to  bring  about  the  desired  reduction.  A 
current  of  electricity  is  passed  through  one  or  more 
of  the  briquettes,  whilst  they  are  confined  In  an 

electric  reduction   furnace  and  in   engagement    with 

the  electrodes  of  the  furnace.  The  briquettes  are 
subsequently  treated  with  water  to  dissolve  out 
the  barium  sulphide. — B.  N. 

Alumina;  Producing  crystalline .    It.  U.  White 

Niagara  Falls,  N.Y.,  Assignor  to  Norton  Co', 
Worcester,   Mass.    rj.g,  pat.  1,269,141,  June  n 

191S.  Date  of  appl.,  Aug.  18,  1917. 
The  method  consists  of  electrically  fusing  in  a 
carbon  hearth  furnace  a  non-uniform  charge  of 
which  the  lower  portion  contains  an  oxidising 
addition  yielding  volatile  reduction  products, 
whereby  reduction  of  alumina  by  the  carbon  hearth 
is  prevented. — J.  II.  P. 

Aluminous     materials;     Purifying     .       L.     B. 

Saunders,  Niagara  Falls.  X.Y.,  Assignor  to 
Norton  Co.,  Worcester,  Mass.  r.s.  Pats,  (a) 
1,269,223  and  (b)  1,269,224,  June  11,  191S.  Date  of 
appl.,  Aug.  18,  1917. 

(a)  The  aluminous  materia!  is  mixed  willi  sufficient 
carbon  to  effect  a  substantial  reduction  of  the 
alumina,  and  is  then  fused.  The  reduced  Impuri- 
ties are  separated  and  the  residue  is  mixed  with 
an  oxidising  agent  such  as  bauxite  and  again  fused 
In  an  electric  furnace,  (b)  The  crude  aluminous 
material  is  fused  wilh  a  proportion  of  carbon  suffi- 
cient theoretically  for  the  complete  reduction  of  the 
non-aluminous  oxides  and  with  sufficient  metallic 
iron  to  prevent  the  reduction  of  the  alumina. 

—A.  C.  S. 

[Aluminium     chloride;}     Process     of     purification 

[of    ].      V.     M.    Weaver,    Uarrisburg,    Pa.. 

Assignor  to  Weaver  Co.  U.S.  Pat.  1,209,236, 
June  11,  191S.    Date  of  appl.,  Aug.  9,  1915. 

Aluminium  chloride  is  purified  by  passing  it 
through  a  bath  of  molten  aluminium  and  collecting 
the  purified  aluminium  chloride  vapour  which  is 
evolved.  The  process  may  be  applied  to  other 
compounds,  the  molten  bath  used  being  composed  of 
the  metal  forming  the  base  of  the  compound  to  be 
purified. — J.  H.  P. 

Sodium    hydrosulphite;   Method    of   manufacturing 

.      A.    K.  Gyzander,    Westbrook,    Me.      U.S. 

Pat.  1,270,150,  June  18,  1918.  Date  of  appl., 
Apr.  14,  1917. 

Salts  of  sulphurous  acid  are  converted  into  hydro- 
sulphites  by  the  action  of  hydrogen  gas  under 
pressure. — J.  II.  P. 

Sodium  illuminate ;  I'mress  of  milking .     W.  L. 

Melick,  Columbus.  Ohio.  U.S.  Pat.  1,271,192, 
July  2,  191S.     Date  of  appl.,  May  7,  1917. 

A  saturated  aqueous  solution  of  sodium  hydroxide 
is  heated  to  boiling  with  bauxite  ground  to  the  fine- 
ness of  at  least  70-mesh.  The  mixture  is  in  the 
form  of  a  thick  paste,  the  consistency  of  which  is 
maintained  during  the  boiling,  by  the  addition  of 
water.  The  sodium  aluuiinate  formed  is  subse- 
quently separated. — J.  H.  P. 

('allium  carbide;  Process  of  making  high  percent- 
age   .     D.  It.  Kussell,  Chicago,  111.     U.S.  Pat. 

1,271,229,  July  2,  1918.  Date  of  appl.,  Mar.  25,  1918. 

Electuodes  are  inserted  in  a  conglomerate  of  lime 
and  carbon  which  is  then  smelted  to  high  percentage 
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calcium  carbide.  The  carbon  used  is  pitch  coke 
made  from  the  pitch  of  completely  distilled  by- 
product coke-oven  coal  tar. — J.  H.  P. 

Cyanides  and  ammonia;  Process  of  manufacture  of 

.     L.  P.  Devaucelle,  Courbevoie,  Prance,  and 

P.  Bensa,  Genoa,  Italy.  Eng.  Pat.  12,94(5,  Sep.  9, 
1915.     Under  Int.  Conv.,  Sep.  9, 1914. 

See    Fr.   Pat.   47S.919  of  1914;   this  J.,   1910,   1109. 

(Reference   is   directed,  in    pursuance    of    Sect.  7, 

Sub-sect.  4,  of  the  Patents  and  Designs  Act,  1907,  to 

Eng.  Pat.  433  of  18S2.) 

Alkaline    earth    fluorides    and    soluble    potassium 

salts;  Process  for  obtaining  .      F.  B.  Dehn, 

London.  From  W.  G.  Henshaw,  San  Francisco, 
U.S.A.  Eng.  Pat.  117,901,  July  24,  1917.  (Appl. 
No.  9G72  of  1918.) 

See  U.S.  Pat.  1,194,344  of  1916;  this  J.,  1916,  966. 
(Reference  is  directed,  in  pursuance  of  Sect.  7,  Sub- 
sect.  4,  of  the  Patents  and  Designs  Act,  1907,  to 
Eng.  Pat.  21,073  of  1S97,  and  in  pursuance  of  Sect.  8, 
Sub-sect.  2,  to  Eng.  Pat.  110,540.) 

Alumina;  Purification  of  .      Mineral  Products 

Corporation,  New  York,  Assignees  of  J.  W. 
Hornsey,  Summit,  N.J.,  U.S.A.  Eng.  Pat. 
118,003,  Feb.  27,  1918.  (Appl.  No.  3528  of  1918.) 
Under  Int.  Conv.,  Aug.  11,  1917. 

See  U.S.  Pat.  1,255,749  of  1918;  this  J.,  1918,  206  a. 

Potassium,  compounds;  Manufacture  of  from 

glauconite  and  like  minerals.  F.  Tschirner, 
Newark,  N.J.,  U.S.A.  Eng.  Pat.  117,870,  Nov.  2, 
1917.     (Appl.  No.  16,013  of  1917.) 

See  U.S.  Pats.  1,254,450  and  1,254,451  of  1918;  this 
J.,  191S,  181  a. 

Carbonic   acid;  Apparatus  for   cleaning  .      L. 

Nathan,  Zurich,  Switzerland.  U.S.  Pat.  1,268,872, 
June  11,  191S.    Date  of  appl.,  Jan.  11,  1916. 

See  Eng.  Pat.  12,105  of   1914;  this  J.,  1915,  1026. 

Silicic  acid  or  hydrated  silica;  Process  for  making 
.  W.  C.  Arsem  and  J.  G.  E.  Wright,  Schenec- 
tady, N.T.,  Assignors  to  General  Electric  Co. 
U.S.  Pat.  1,270,093,  June  IS,  1918.  Date  of  appl., 
Aug.  23,  1917. 

See  Eng.  Pat.  113,709  of  1917;  this  J.,  191S,  241  a. 

Apparatus  for  rectifying  atid  concentrating  liquids. 
U.S.  Pat.  1,271,349.    See  I. 

Method  of  recovering  graphite  from  dag.    U.S.  Pat. 
1,271,146.     See  X. 

Apparatus  for  the  electrolysis  of  water.    Eng.  Pat. 
U7.533.     See  SI. 
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Glass;  Notes  on  annealing  .       S.   English  and 

W.  E.  S.  Turner.     J.  Soc.  Glass  Technol.,  191S,  2, 
90—102. 

Badly  annealed  or  strained  glass  readily  breaks  or 
shatters  when  exposed  to  shock  or  sudden  change 
of  temperature.  To  anneal  a  glass  properly,  it 
must  be  heated  to  a  temperature  at  which  all  strain 
rapidly  disappears  without  the  glass  undergoing 
deformation,  and  the  subsequent  cooling  must  be 
as   rapid  as   possible   without    any    recurrence   of 


strain.  Specimens  of  strained  glass  were  heated 
until  free  from  strain  when  examined  between 
crossed  nicols,  the  temperature  and  time  of  heating 
being  noted.  If  the  temperature  is  sufficiently  high 
the  disappearance  of  the  strain  is  very  rapid.  The 
authors  conclude  that  the  time-temperature  curve 
representing  ideal  conditions  of  anuealing  is  a 
double  one,  indicating  that  a  glass  may  be  cooled 
rapidly  to  just  below  the  temperature  at  which 
strain  disappears,  but  between  this  critical  point 
and  that  at  which  the  glass  becomes  rigid  the 
cooling  must  be  very  slow.  When  the  glass  is  rigid 
it  may  again  be  cooled  rapidly.  Thus,  a  glass  witli 
an  upper  critical  temperature  of  585°— 590°  C.  may 
be  cooled  at  the  rate  of  25°  per  hr.  from  590°  to 
500°  C,  but  even  when  the  rate  of  cooling  is  only 
9°  per  hour  between  500°  and  400°  C.  a  slight  strain 
is  produced.  The  temperature  at  which  the  mor> 
rapid  cooling  of  the  rigid  glass  may  be  commenced 
varies  with  different  glasses;  it  may  be  found  by 
cooling  glasses  rapidly  from  different  temperatures 
and  then  examining  them  to  see  which  are  strained, 
or  by  watching  the  movement  of  the  rings  when  the 
glass  is  cooled  between  crossed  nicols.  In  the 
latter  case,  the  highest  temperature  which  will  not 
cause  the  rings  to  move  in  12  hrs.  may  be  taken  as 
the  temperature  below  which  the  cooling  may  be 
accelerated.  In  manufacturing  practice,  a  lelu 
with  three  distinct  cooling  stages  is  recommended. 
Electric  lamp  bulbs  and  wine  glasses  made  of  lead 
glass  may  be  annealed  by  placing  them  in  a  hot 
box  lined  with  asbestos  and  allowing  them  to  cool 
freely.  Alkali-lime  glasses  may  be  cooled  from 
the  annealing  temperature  (about  550°  C.)  to 
320°  C.  in  Si  hours,  and  below  that  temperature  in 
a  further  3  hrs.  Boric  oxide  heat-resisting  lamp 
glasses  are  rather  difficult  to  anneal,  very  careful 
cooling  between  500°  and  360°  C.  at  a  rate  not  ex- 
ceeding 9°  C.  per  hour  being  necessary;  below 
360°  C.  a  more  rapid  cooling  is  satisfactory. 
Glasses  used  for  chemical  work  are  the  most  diffi- 
cult to  anneal;  one  examined  by  the  authors  cannot 
be  cooled  between  500°  C.  and  400°  C.  without 
showing  some  signs  of  stress,  whilst  others  may  be 
annealed  rapidly. — A.  B.  S. 

Cristobalite   and  tridymite;  Melting  points  of  

[and  new  high-temperature  electric  furnace]. 
J.  B.  Ferguson  and  H.  E.  Merwin.  Amer.  J.  Sci., 
191S,  46,  417-^26. 
Clear  quartz  crystals  were  heated  for  144  hrs.  at 
temperatures  ranging  from  1300°  to  1400°  C,  when 
the  greater  part  of  the  material  was  inverted  to 
cristobalite  with  a  few  clear  nuclei  of  tridymite. 
These  were  separated  and  the  melting  points  deter- 
mined. The  cristobalite  melted  at  1710°+ 10°  C. 
The  tridymite  grains  inverted  into  cristobalite  at 
1067°— 1677°  C.  without  melting.  Natural  tridy- 
mites,  from  Nevada  and  Mexico  respectively,  melted 
sharply  at  1670°+10°  C.  These  results  confirm  the 
earlier  observations  of  Fenner  (this  J.,  1913,  22), 
but  are  in  opposition  to  those  of  Le  Chatelier  (this 
J.,  1917,  964)  and  show  that  the  region  of  stability 
of  cristobalite  is  above  that  of  tridymite.  The 
electric  furnace  used  was  constructed  on  the  cascade 
principle,  the  inner  coil  being  made  of  an  alloy  of 
platinum  with  20%  of  rhodium  and  the  outer  coil 
of  pure  platinum.  The  inner  coil  is  wound  on  a 
helically  grooved  magnesia  tube  and  the  two  coils 
are  insulated  from  one  another  by  well  burned 
magnesia  powder.  With  this  furnace  the  charge 
can  be  maintained  above  1700°  C.  for  periods  of 
several  hours  in  an  oxidising  atmosphere.  (See 
also  J.  Chem.  Soc.,  Oct.,  1918.)— A.  B.  S. 

Temperature-viscosity  relations  in  the  ternary 
system  lime-alumina-silica.  Feild  and  Royster. 
See  X. 
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Refractory  material  and  prooeas  of  making  same. 
J.  O.  Handy  anil  R.  M.  Isham,  Assignors  to 
Allen  s.  Davidson  Co.,  Pittsburgh,  Pa.  U.S. 
Pats,  (a)  1,270,818  and  (b)  1,270,819,  Julv  2,  191S. 
Dates  of  appl.,  Jan.  22  and  ;;i),  P.H7. 

(a)  A  carbonated  refractory  material,  such  as  mag- 
nesium carbonate,  is  mixed  with  a  liquid  contain- 
ing a  small  amount  of  a  soluble  chloride-,  dried,  and 
caicin, (i  at  a  temperature  high  enough  to  expel 
of  the  chlorine  and  to  produce  a  refractory 

material  free  from  carbon  dioxide  and  resistant  to 

air,  steam,  and  hoi  water  00  Dolomite  is  calcined, 
extracted  with  cold  water  until  the  lime  present  In 
the  residue  is  reduced  to  3  10',  .  and  then  re-heated 
with  a  small   amount  of  a  binding  material. 

—A.   15.   S. 


Lining  for  furnaces.  O.  J.  T.  G.  B,  Martin.  Van- 
couver. D.S.  Pat.  1,271,052,  July  2,  1918.  Date 
of  appl.,  Sep.  21,  1917. 

A  MrxtritK  composed  of  IS  parts  of  brick  clay,  8 
parts  of  infusorial  earth,  -i  parts  of  Boapstone,  and 
0  parts  of  asbestos,  rendered  plastic  by  water 
containing  J  oz.  of  salt  per  gallon. — F.  C.  Th. 

Aluminous    abrasives;    Preparing    .      L.    E. 

Saunders  and  B.  II.  White.  Niagara  Falls,  N.Y., 
Assignors  tO  Norton  CO.,  Worcester,  Mass.  U.S. 
1'at.  1,269,222,  June  11,  1918.  Date  of  appl., 
Aug.  IS,  1!>17. 

A  SHALL  amount  of  an  oxygen  compound  of  zinc  is 
added  to  the  Charge  Of  material  used  for  making 
aluminous  abrasives  in  order  to  prevent  the  reduc- 
tion of  the  alumina  by  the  carbon  in  the  charge. 

—A.  B.  S. 


Producing  crystalline  alumina. 
See  VII. 


IS    Pat.  1,269,141. 


Purifying  aluminous  materials.    U.S  Pats.  1,209,223 
and  1,269,224.    See  VII. 


IX.-BUILDING   MATERIALS. 

Patents. 

Fibrous    matt  rials    [wood];    Process    of    treating 

[waterproofing]  - .     G.   E.  Ferguson,  Assignor 

to  W.  E.  Silverthorne,  New  York.  U.S.  Pat. 
1,208,446,  June  4,  191S.  Date  of  appl.,  Apr.  9, 
I'M.:.    Renewed  Oct.  27,  1917. 

The  fibrous  -material  to  be  rendered  waterproof  Is 
Immersed  In  a  molten  waterproofing  substance  and 
the  air  removed  by  suction  from  the  pores.  The 
temperature  is  then  raised  so  as  partly  to  char  the 
fibres,  and  pressure  is  applied  to  force  the  liquid 
into  the  interstices  of  the  material.  The  material 
is  then  withdrawn  and  allowed  to  cool. — F.  C.  Th. 


Fibrous  [roofing]  material  and  method  of  making 
the  same  [from  scrap  leather].  A.  L.  Clapp, 
Bralntree.  Mass.,  Assignor  to  R.  W.  Bird,  Fram- 
Ingham,  Mass.  U.S.  Pat.  1,269,905,  June  18,  1918. 
Date  of  appl.,  July  29,  1915. 

Fei.t  for  roofing  Is  made  by  disintegrating  scrap 
leather  Into  a  fine,  fibrous,  pulpy  mass,  adding  a 
softening  agent,  and  then  forming  the  mass  into 
soft,  porous  sheets.— A.  B.  S. 


X.-METALS;     METALLURGY,    INCLUDING 

ELECTRO-METALLURGY. 

Basic  steel  process;  Influence  of  badly  burnt  lime 

in    the   .    M.    Backheuer.    stain    u.    Blsen, 

1918,  38,  74S— 750. 

Lime  for  slag  making  in  the  basic  process  should 
give  a  loss  on  ignition  of  n,,t  more  than  2  -4%,  or 
at  the  highest  6%.  Dead  burnt  lime,  however,  Is 
dissolved  with  difficulty  In  the  slag.  Badly  burnt 
lime  exercises  a  harmful  influence  both  on  the 
quality  of  the  steel,  resulting  in  non-metallic  in- 
clusions, and  also  on  the  Working  of  the  heats  as 
a  result  Of  the  Chilling  effect.  In  the  basic  Bessemer 
process  poor  lime  results  in  an  excessive  loss  of 
manganese,    the    steel    being   highly    oxidised.     The 

blow  is  abnormal  and  the  elimination  of  phos- 
phorus in  the  after-blow  uncertain.  With  badly 
burnt  lime  1-3%  manganese  Is  the  minimum  neces- 
sary In  the  mixer-iron  used.  Excessive  loss  during 
the  blow  and  considerable  production  of  scrap  also 
result  from  the  addition  of  Incompletely  burnt  lime. 

— F.  C.  Th. 


Cyanide  solutions;  'Estimation  of  oxygen   in  work- 
ing   .    II.  A.  White.    J.  Ghem.,  Met.,  and  Min. 

Soc,  S.  Afr.,  1918,  18,  292—297. 

A  coLOTUMETiiic  method  is  based  on  the  oxidation  of 
alkaline  photographic  developers  {e.g.,  pyrogallol, 
amidol)  by  dissolved  oxygen,  with  the  formation  of 
qui  nones.  A  series  of  standard  tints  is  made  by 
saturating  water  at  a  known  temperature  with  air, 
developing  the  colour  by  the  addition  of  01  grm.  of 
pyrogallol  and  1  c.e.  of  2V  sodium  hydroxide,  and 
suitably  diluting.  The  Sample  of  liquor  is  then 
treated  similarly,  care  being  taken  to  exclude  air 
in  all  cases,  and  matched  with  one  of  the  standard 
solutions.  A  more  permanent  series  of  tints  can 
be  produced  by  matching  suitable  solutions  of  dyes 
against  the  standards  prepared  from  water  of 
known  oxygen  content. — C.  A.   K. 

[Copper.]  Experiments  in  fettling  reverberatory 
furnaces.  F.  Rutherford.  Eng.  and  Min.  J., 
1918,  106,  109—110. 
Since  1912,  reverberatory  copper-smelting  furnaces 
have  been  provided  with  holes  along  the  sides  of 
the  arch  through  which  the  charge  is  fed  instead 
of  being  dropped  in  the  centre  of  the  bed.  This 
method  of  fettling  protects  the  side  walls.  The 
former  practice  of  fettling  with  silicious  ore  and 
feeding  of  hot  calcines  at  the  centre  has  given  place 
to  feeding  hot  calcines  at  the  sides  of  the  furnace. 
In  the  former  method  a  silicious  scum  or  blanket 
is  formed  which  covers  the  slag  and  causes  loss  of 
metal.  If  no  calcines  are  available,  the  ore  used 
for  side-feeding  should  be  as  nearly  self-fluxing  as 
possible  and  contain  enough  sulphur  to  combine 
with  the  copper.— W.  R.  S. 

Zinc   oxide;   Baghouses    for  .    J.    F.    Cregan. 

Eng.  and   Min.   J.,  1918,  106,   120—132. 

Two  types  of  baghouse,  the  Eastern  and  the 
Western,  have  gradually  been  evolved.  The  prin- 
cipal difference  consists  in  the  disposition  of  the 
bags  :  In  the  Eastern  type,  they  are  suspended  from 
the  distributing  pi|ios  situated  just  under  the  roof 
of  the  baghouse:  the  bags  have  a  length  of  44  ft. 
In  the  Western  type  the  bags,  which  average  30  ft. 
in  length,  are  fastened  at  their  upper  ends  by 
means  of  ropes  to  pulleys  suspended  from  the  roof; 
the  distributing  pipes  are  laid  along  the  floor  of  the 
baghouse.  In  the  Eastern  States  the  ores  smelted 
are  clean  silicates  free  from  lead  and  sulphur;  the 
fuel  is  anthracite.  In  the  West  there  is  no  con- 
stant ore  or  fuel  supply.     Silicates,  carbonates,  and 
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sulphides  are  smelted ;  practically  all  the  ores  con- 
tain lead,  while  the  fuel  used  is  coal  high  in 
sulphur  and  volatile  matter.  Western  zinc  oxide  is 
sold  according  to  chemical  analysis  as  well  as 
according  to  colour  test. — W.  R.  S. 

Zinc    spraying    process;    An    electrical    .    W. 

Kasperowicz.     Z.  angew.  Chem.,  191S,  31,  144. 

Ax  electrically  heated  apparatus  for  spraying 
molten  zinc  according  to  Schoop's  "  metallising  " 
process  has  been  introduced.  The  zinc  is  contained 
in  the  "  pistol  "  in  the  form  of  two  wires  connected 
with  any  existing  electric  system  and  the  points 
of  these  two  zinc  wires  are  caused  to  touch  so  that 
they  short-circuit  the  current  and  form  a  small  are. 
The  molten  metal  is  immediately  sprayed  out  by  a 
jet  of  compressed  air  and  the  wires  are  fed  forward 
by  a  mechanical  arrangement,  so  that  the  points 
are  always  in  the  correct  position  to  give  a  quietly 
burning  arc  for  uninterrupted  work.  The  best 
results  are  obtained  with  continuous  current.  The 
electrical  process  is  more  economical  than  the  gas 
heating  process,  because  the  heat  is  generated  only 
at  the  working  points;  moreover  the  apparatus 
melts  and  sprays  twice  as  much  metal  in  the  same 
time  as  compared  with  the  gas-heated  "  pistol." 
(See  also  this  J.,  191$,  472  a.)— J.  F.  B. 


[Lead.]  llcclianical  Scotch-hearth  smeltinq.    W.  E. 
Newnaru.     Eng.  and  Min.  J.,  191S,  106,  101—104. 

Mechanically  operated  Scotch  hearths  are  now  in 
general  use  in  the  Middle  Western  States,  as  well 
as  in  Canada  and  Spain,  at  places  where  the  supply 
of  galena  is  insufficient  for  blast-furnace  work. 
Some  plants  have  a  daily  capacity  of  100  tons  of 
concentrate.  Two  types  of  installation  are  in 
vogue.  In  the  first,  the  hearths  are  placed  in  a 
straight  line  facing  in  the  same  direction;  the  flue 
system  is  placed  outside  the  building.  In  the 
second,  the  hearths  are  placed  in  two  lines,  facing 
in  opposite  directions,  with  the  flue  system  between  I 
the  lines.  This  arrangement  is  employed  where  the  | 
space  is  limited,  or  where  a  large  number  of  hearths 
are  installed.  The  quantity  of  grey  slag  formed 
averages  2%  of  the  ore.  Drawings  are  given  for  a 
100-ton  plant,  comprising  five  mechanically  operated 
hearths.— W.  R.  S. 

Coal;   Use   of  pulverised   [in   lead   smelting]. 

C.  T.  Rice.    Eng.  and  Min.  J.,  191S,  106,  91—94. 

Tire  furnaces  of  the  refining  plant  at  the  Bunker 
Hill  lead  smelter  (Kellogg,  Idaho)  are  fired  with 
pulverised  coal,  which  is  far  cheaper  than  oil.  The 
Holbeck  return-circuit  system  is  used,  in  which 
the  coal  is  crushed  in  a  closed  circuit  and  under 
partial  vacuum.  Xhe  powdered  coal  is  also  circu- 
lated by  a  current  of  air  in  a  closed  circuit  through- 
out the  plant,  the  excess  returning  to  the  bins  of 
the  system  after  the  desired  amount  of  coal 
has  been  drawn  off  by  means  of  deflectors 
to  the  burners.  S5%  of  the  coal  dust  is  smaller 
than  220-mesh.  The  pulveriser  crushes  20  tons 
(24  hours'  supply)  of  slack  in  S  hours,  two  men 
being  required. — W.  R.  S. 


Lead;  Determination  of  - 
Chem.-Zeit., 


—  in  ores,  etc. 
1918,  42,  317. 


W.  Stahl. 


A  weighed  quantity  of  the  finely-divided  sample  is 
mixed  with  about  500  c.c.  of  water,  acidified  with 
nitric  acid,  and  heated  at  40°  C.  for  2  hrs.  The 
mixture  is  then  diluted  with  water,  treated  with 
hydrogen  sulphide,  filtered,  and  the  insoluble  por- 
tion washed  with  warm  water  containing  a  small 
quantity  of  potassium  sulphide.  The  insoluble 
portion  is  then  heated  with  nitric  acid  until   all 


sulphur  has  been  oxidised,  the  solution  evaporated 
with  the  addition  of  sulphuric  acid,  and  the  lead 
sulphate,  etc.,  collected  and  washed  with  dilute 
sulphuric  acid.  The  precipitate  is  then  extracted 
with  warm  ammoniacal  ammonium  tartrate  solu- 
tion, filtered,  and  the  insoluble  portion  washed  with 
warm  water.  The  filtrate  now  contains  the  lead 
sulphate  together  with  antimony;  the  antimony 
remains  in  solution  when  the  filtrate  is  acidified 
with  sulphuric  acid  and  mixed  with  alcohol,  whilst 
the  lead  sulphate  is  re-precipitated,-  and  is  collected, 
dried,  and  weighed. — W.  P.  S. 

Antimony;   Pure  .      E.    Grosehuff.      Z.   anorg. 

Chem.,  1918,   103,  164— 1SS. 

Technically  refined  antimony  is  purer  than  electro- 
lytic antimony  prepared  by  the  electrolysis  of  anti- 
mony sulphide  solution.  The  latter,  by  further 
refining,  gives  a  highly  pure  product  containing  less 
than  002  impurity.  To  obtain  chemically  pure 
antimony,  the  tri-  or  pentachloride  is  distilled  and 
converted  into  chloroantimonic  acid,  SbClfH,4^H,0, 
which  can  be  freed  from  all  impurities  by  recrystal- 
lisation.  The  purified  product  is  hydrolysed  to 
antimonic  acid,  which  is  reduced  by  fusion  with 
potassium  cyanide.  Antimony  so  prepared  contains 
no  recognisable  impurities.  Its  melting  point, 
which  is  an  important  fixed  point  in  thermometry, 
is  630-3°  C.  A  method  has  been  devised  for  detect- 
ing and  estimating  the  impurities  in  nominally 
pure  antimony.  The  principle  of  the  method  con- 
sists in  converting  the  antimony  into  chloroanti- 
monic acid,  which  is  then  fractionally  crystallised. 
The  impurities  are  concentrated  in  the  mother 
liquors,  which  are  subsequently  analysed  by  the 
usual  methods.  (See  also  J.  Chem.  Soc,  191S,  ii., 
322.)— E.  H.  R. 

Mercury;  Extraction  of from  its  ores  by  sodium 

sulphide.     C.  H.  Holland.     New   Zealand  J.  Sci. 
Tech.,  1918,  1,  153—154. 

One  part  of  an  ore  containing  cinnabar,  ferric 
oxide,  and  a  hydrocarbon  is  crushed,  and  agitated 
with  4-5  parts  of  an  aqueous  solution  containing 
4%  sodium  sulphide  and  1%  sodium  hydroxide. 
The  solution  is  filtered  and  mercury  is  precipitated 
from  the  double  sulphide  of  mercury  and  sodium 
by  aluminium  shavings.  The  mercury  is  obtained 
partly  in  metallic  form,  and  partly  as  a  powder 
mixed  with  foreign  matter,  which  is  heated  in  a 
retort  with  manganese  dioxide  and  lime.  The  total 
yield  of  mercury  is  84-5%.— W.  F.  F. 


Lime-alumina-silica;     Temperature-viscosity     rela- 
tions in  the  U  rnarp  system .    A.  L.  Feild  and 

P.  H.  Royster.  U.S.  Bureau  of  Mines.  Tech. 
Paper  189^  1918.  33  pages. 
The  investigation  was  confined  to  that  range  of 
composition  encountered  in  iron-blast-furnace  slags. 
Synthetic  melts  were  made  and  their  viscosities 
measured  at  temperatures  ranging  from  the  melting 
point  to  an  upper  limit  of  1600°  C,  an  electric 
furnace  being  used  and  the  temperatures  measured 
by  a  Holborn-Kurlbaum  optical  pyrometer.  The 
viscosity  was  estimated  by  rotating  the  graphite 
crucible  containing  the  molten  material  and  deter- 
mining the  torque  on  a  steel  ribbon  used  to  suspend 
a  graphite  rod  in  the  axis  of  the  crucible.  In  the 
binary  system  calcium  metasilicate-gehlenite 
(Ca„Al„SiO_),  a  maximum  viscosity  for  tempera- 
ture's between  1350°  and  1600°  C.  is  shown  by  a 
mixture  of  about  30%  gehlenite  and  70%  calcium 
metasilicate,  and  a  minimum  viscosity  by  the 
eutectic  mixture.  At  the  saturation  temperature 
and  at  50°  and  100°  C.  superheat  respectively,  the 
binarv  eutectic  exhibits   maximum  viscosity  when 
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couiimiid  wiili  contiguous  mixtures.  Viscoslty- 
bemperature  measurements  wen'  made  <>f  mixtures 
representing  seven  Quintuple  points  of  the  ternary 

System.     Two  of    these   miMuivs    (Cut)    IT'J,   Al.O, 

i'i>,  siti.  11  i  .  and  OaO  19-5,  ai  0,  B-7,  sit),  0-8% 

respectively)  do  no)  Obey  the  usual  rule  of  possessing 

a   itscoslty-temnerataie   curve  continuous  at   the 

pmJHng  point,  so  lli.it  cryslallisat ion  of  those  mix- 
tuns  should  proceed  without  great  difficulty. 
Viscosity  measurements  were  made  of  compositions 
lying  on  the  boundary  curves  between  the  fields 
of  calcium  metaslllcate  and  anorthlte,  calcium 
metaslllcate  and  gehlenlte,  gehlenlte  and  anorthlte, 
and  calcium  orthoslllcate  and  gehlenlte  at  tempers 

lures  of  140(1°.  1500°,  and  1600  ('.  Kaoh  of  Hie  vis 
c. .sin  composition  curves  terminates  at  a  quintuple 

point  representing  a  entectlc  and  includes  between 
these  two  ternary  eutectlcs   the  binary    entectlc 

Pet  ween  those  two  compounds  whose  stability  fields 
it   limits.     In  the  boundary  curve  between  calcium 

orthoslllcate  and  gehlenlte  there  are  also  two 
Quintuple  points  which  are  nol  eutectlcs,  via.,  the 
points  where  gehlenlte,  a-  and  0-calelum  ortho- 
slllcate are  in  equilibrium  with  their  melt.  The 
viscosities  of  the  mixtures  corresponding  to  these 
two  punts  are  much  higher  than  for  any  composi- 
tion lying  in  this  part  of  the  system:  this  appears 
to  be  due  to  the  existence  of  the  molecular  aggre- 
gate   Identified    with    8-calclum    orthoslllcate.    in 

each  of  these  boundary  curves  the  \  iseosity  in- 
creases from  a  minimum  at  a  binary  eutectie  to  a 
maximum  at  a  quintuple  point.  Some  idea  of  the 
general  nature  of  the  isothermal  viscosity  surfaces 
may  be  gained  from  the  profiles  of  these  surfaces 
at  1460°  C.  shown  for  mixtures  containing  7.  10.  15, 
is.  and  a%  A1,0,  respectively.  In  Fig.  1  for  7% 
Al-O.    tile    boundary    curve    between    the    fields    of 

calcium  metaslllcate  and  akermannlte  occurs  at  a: 

/  lies  on  the  boundary  curve   of  Hie  binary  system 

calcium  metasHIcate-gehlenlte,  and  D  on  that  of  the 
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Profiles  of  the  isothermal  viscosity  surfaces  nt  1450'  C.  for 
mixtures  containing  7  and  10  %  AbOa. 


boundary  system  calcium  mctasilicate  anorthite. 
For  tin-  curve  representing  10%  Al,Oa  the  letters 
o1.  /'.  and  IV  show  the  intersection  of  the  same 
curves,   this  part   of  the  calcium   mctasilicate    field 

having  a  tow  viscosity.    The  curve  for  15%  AJ  0 

(Fig.  -Ji  starts  on  the  left  of  the  binary  system 
inet.isilic.ili-anorthitc  and  passes  to  the  gehlenlte 
field,  the  viscosity  decreasing  to  s  minimum  nt 
45%  CaO  and  then  increasing  rapidly  with  increas- 


ing lime.     The  curve  for  IS",.  A1..0,  (Fig.  2)  starts  at 

a  composition  corresponding  to  the  eutectie  between 

the   mctasilicate  and    anorthlte  and   increases   to   a 

maximum  at  the  point  representing  the  intersection 
of  the  metasillcate-gehlenlte  binary  system  (44-5% 
OaO)  and  then  decreases,  ai  .".7-:> -.,  CaO  the 
curve  tor  m  AJ  0,  (JHg.  i!i  begins  with  a  high 
viscosity  because  of  its  proximity   to  a  quintuple 
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Profiles  of  fcfae  Isothermal  viscosity  surfaces  nt  1450°  C.  for 
mixtures  containing  K">.  IS,  and  21  "„  AljO:t. 

point  and  then  decreases  with  increasing  lime. 
The  viscosity   surfaces  are   not   of  a   simple  nature 

at   any  given  temperature  and  their  form  depends 

greatly  on  I  lie  temperature.  In  the  present  field  it 
is  obviously  futile  to  search  for  a  general  relation 
between  viscosity  and  percentage  composition,  as 
the  melted  mass  Is  not  a  mixture  of  oxides  but  of 
more  complex  compounds.  Hence,  the  desulphuris- 
ing power  of  a  slag  cannot  he  expressed  simply  in 
terms  of  the  percentage  of  lime  present.  The 
investigation  of  what  occurs  in  manufacturing 
processes  involving  molten  silicates  is  still  further 
complicated  by  the  fact  that  even  an  approach  to 
equilibrium  is   seldom  obtained. — A.   R.   S. 


Vanadium  in  gedimenlarii  rock.?;  A  possible  source 

of .     A.  H.  Phillips.     Amor.  ,T.   Sci.,  191S,  46. 

473—475. 

A  BROWN,  spotted  holothurian.  Slicopux  mobii,  found 
at  the  Tortugas  contains  0-12.'i%  V  after  being  dried 
at  110°  C.  The  author  suggests  that  the  occurrence 
of  vanadium  in  sedimentary  rocks  and  coals  may 
be  due  to  its  withdrawal  from  solution  in  water  by 
this  or  similar  organisms. — A.  i?.  S. 


Fatents. 

dpi  ii  liraitJi     steel    process.      C.     H.     Elliott    and 

B.   T.    Met  lea  ry.    Assignors  to  The   Youngsfown 

Sheet   and    Tube    «'o..  Youngstown,  Ohio.    r.s. 

Tat.     1,266,928,     May    21,    1918.    Date    of    appl., 

July  20,  1917. 

NEAB  the  end   of  the  beat,   the  composition   of  the 

bath  of  metal  is   tested,  silicon  being  added  to  the 

bath  to  retain  the  carbon  during  the  testing  period. 

The  metal  may  be  recarburised  after  addition  of  the 

silicon.— C.  A.  K. 
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Electrolytic  deposition  of  metals.  N.  H.  M. 
Dekker,  Paris.  Eng.  Pat.  117.G3S,  Apr.  21,  1917. 
(Appl.  No.  5632  of  1917.) 

A  metallic  salt  is  melted  by  means  of  a  steam  jet 
so  as  not  to  cause  the  loss  of  water  of  crystallisa- 
tion as  would  happen  if  the  salt  were  melted  by 
external  heat.  Around  the  anode  the  aqueous 
solution  of  the  acid  formed  by  the  electrolysis  is 
neutralised  by  the  addition  of  an  oxide,  hydroxide, 
or  basic  salt  of  the  metal  to  be  produced.  The 
resulting  salt  is,  when  present  in  sufficient  quantity, 
removed  and  added  to  the  bath  and  the  metal 
recovered. — F.  C.  Th. 

Electrodeposition;  Process  and  apparatus  for . 

N.  Huggins,  New  York,  Assignor  to  Copper  Pro- 
ducts Co.  U.S.  Pat.  1,268,465,  June  4,  1918.  Date 
of  appl.,  Apr.  18,  1916. 
A  rotary  cathode  is  formed  with  end  journals 
which  fit  into  slots  in  the  walls  of  the  electrolytic 
tank,  so  that  the  cathode  may  be  easily  removed. 
Conducting  mould-blanks  are  mounted  on  and  in 
contact  with  the  cathode,  with  walls  of  insulating 
material  adjacent  to  and  between  the  mould-blanks.  ' 
The  insulating  walls  extend  beyond  the  mould- 
blanks,  thus  forming  cavities  for  the  deposited 
metal.  A  source  of  electric  current  is  connected 
to  the  cathode  and  to  a  suitable  anode. — B.  N. 

Electrodeposition  vnder  compression;  Process  and 

apparatus  for  .     E.    G.   Cook,    Long   Island 

City,  N.Y.,  Assignor  to  Copper  Products  Co.  U.S. 
Pat.  1,271,136,  July  2,  1918.  Date  of  appl., 
May  13,  1916.    Renewed  May  11,  1918. 

A  conducting  mould  is  mounted  on  a  cylindrical 
conducting  cathode  and  has  a  series  of  insulating 
rings  outstanding  so  as  to  leave  a  series  of  annular 
cavil ies  in  which  the  metal  is  electrolytically 
deposited.  During  the  deposition  the  deposit  is 
mechanically   burnished. — F.   C.   Th. 

Separation   of  mineral   values    from   ores   by   the 
flotation  process.    K.  Sundberg,  Stockholm.    Eng. 
Pat.   117,781,  Feb.    19,  1918.     (Appl.  No.  2964  of 
1918.) 
A  mixture  of  minerals  is  treated  by  the  flotation 
process    in    an    apparatus   with    several    compart- 
ments, and  the  foams  from  the  first  and  last  com- 
partments respectively  are  taken  separately  to  two 
other  flotation  apparatus  and  placed  in  the  first  or 
last  chamber  as  the  case  may  be  and  treated  afresh. 
Three  pieces  of  apparatus,  each  with  five  chambers, 
are     used.      The    foams    from    the    intermediate 
chambers  are  passed  through  again. — F.  C.  Th. 

[Oopper]    ores:    Process    for    concentrating    . 

P,.     H.     Dosenhach.    Butte,     Mont.      U.S.     Pat. 

1,268,940,  June  11,  1918.  Date  of  appl..  Mar  7,  1918. 
Ore  containing  copper  partly  as  sulphide  and 
partly  in  a  form  which  is  convertible  into  copper 
sulphate  by  the  action  of  sulphuric  acid,  is  treated 
with  acid  and  metallic  copper  then  precipitated 
from  the  solution.  The  precipitated  copper  and 
unaltered  sulphide  are  separated  from  the  gangue 
by  flotation.— W.  F.  F. 

Ores;  Process  of  and  apparatus  for  concentrating 

.    C.     J.    B.     Armstrong,     Cobalt,    Ontario, 

Assignor  to  Metals  Recovery  Co.,  Augusta,  Me. 
U.S.  Pat.  1,269,150,  June  11,  1918.  Date  of  appl., 
Mar.  15.  1917. 
The  froth  generated  in  a  flotation  tank  by  treating 
a  pulp  containing  powdered  ore  and  water  and  a 
frothing  agent,  with  a  gas.  is  accumulated  in 
substantia]  depth  and  extended  area  above  the  pulp 


level,  and  extended  in  the  direction  of  its  travel. 
The  discharge  through  which  the  froth  escapes  is 
constricted  horizontally,  so  as  to  prolong  the  reten- 
tion period  of  the  froth  in  the  tank. — T.  H.  B. 

Ores;  P70cess  of  concentrating .     J.  M.  Callow, 

Salt  Lake  City,  Utah,  Assignor  to  Metals 
Recovery  Co.,  Augusta,  Me.  U.S.  Pat.  1,269,157, 
June  11,  191S.  Date  of  appl.,  Nov.  2,  1916. 
The  ore  is  reduced,  in  presence  of  a  frothing  agent, 
to  a  fineness  sufficient  to  liberate  the  metallic  con- 
stituents, and  sodium  bisulphate  is  added  to  the  fine 
ore  in  sufficient  quantity  to  immunise  certain 
mineral  components  against  flotation.  On  subse- 
quently subjecting  the  material  to  flotation  treat- 
ment, with  or  without  addition  of  an  acid,  a 
selective  action  on  one  metallic  constituent  is 
obtained.— T.  H.  B. 

Metalliferous  materials;  Process  and  apparatus  for 

utilising  sulphurous  gases  with  treatment  of . 

Process  and  apparatus  for  sulphatising  metalli- 
ferous ores.  G.  C.  Westby,  Ludwig,  Nev., 
Assignor  to  Western  Process  Co.  U.S.  Pats. 
(a)  1,260,731  and  (b)  1,260,732.  May  21,  1918.  Date 
of  appl.,  Apr.  10,  1917. 

(a)  Metalliferous  ores,  not  containing  fine  particles, 
are  charged  into  a  closed  tower,  and  subjected  to 
the  action  of  waste  sulphurous  gases,  the  top  of 
the  ore  column  being,  at  the  same  time,  sprayed 
with  a  non-alkaline  liquor.  The  soluble  values  are 
leached  from  the  ore  and  are  recovered  from  the 
base  of  the  tower,  (b)  The  process  is  applied  to 
metalliferous  fines  by  arranging  them  in  low  heaps 
on  spaced  transverse  supports  in  a  tower,  the 
heaps  in  adjacent  rows  not  being  in  alinement. 
Steam  may  be  injected  with  the  sulphurous  gases. 

— C.  A.  K. 

Nickel;  Method  of  separating  from  nickel- 
copper  alloys.  J.  Dhavernas,  Assignor  to  United 
States  Nickel  Co.,  New  Brunswick,  N.J.  U.S. 
Pat.  1.206.775,  May  21,  1918.  Date  of  appl., 
July  13,    1916. 

Copper-nickel  matte  is  roasted,  the  oxidised 
material  reduced  to  metal,  and  treated  with  an  acid 
so  as  to  dissolve  the  nickel.  Small  quantities  of 
dissolved  copper  are  precipitated  by  the  addition  of 
metallic  nickel,  and  the  solution  of  niekel  salts  is 
drawn  off  and  treated  to  obtain  the  metal. 

— C.  A.    K. 

Blast-furnace,  and  blast-furnace  operation.  E.  E. 
Slick,  Westinont  borough.  Pa.  U.S.  Pats. 
1.207.004  and  1,267,005,  May  21.  1918.  Dates  of 
appl.,  June  29,  1914.  and  Apr.  16,  1915. 

Unuer  a  charging  bell  and  hopper  a  stationary 
distributor,  surrounding  the  bell  when  lowered, 
has  a  number  of  fingers  arranged  to  deflect  portions 
of  the  charge  towards  the  centre  of  the  furnace 
whilst  allowing  other  portions  to  pass  towards  the 
furnace  wall.  There  are  thus  formed  an  inner  and 
an  outer  series  of  heaps  with  intermediate  portions 
of  coarser  materials,  and  the  charge  smelts  and 
settles  uniformly. — C.  A.   K. 

Smelting  furnace.  T.  A.  M.  Stevenson,  Winston- 
Salem.  N.C.  U.S.  Pat.  1,269,974,  June  18,  1918. 
Date  of  appl.,  Mar.  29,  1917. 

A  waggon  on  rails  acts  as  a  crucible  to  hold  the 
product  of  a  smelting  furnace,  a  second  one  acting 
as  a  forehearth.  These  are  run  into  a  compartment 
provided  with  outlets  for  the  slag  and  metal 
runners  and  also  with  a  shaft  admitting  cold  air. 

— F.  C.  Th. 
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Smelting  ami   refining  furnace.    0.  J.  T.  G.  R. 

Martin.  Vancouver.    D.S.  Pat  1. 271,051,  July  2. 

1818.  Date  of  and.,  July  28,  1917. 
'I'm  tarnaoe  taaa  two  Buperpoaad  compartments 
heated  by  electric  current  from  carbon  electrodes 
built  In  the  walls.  The  top  compartment  has  a 
charging  opening  above  and  a  discharge  apertore 
at  the  lower  end.  whence  material  passes  Into  the 
lower  compartment.  Means  are  provided  for  open- 
ing anil  closing  the  doors  :unl  for  Indicating  the 
height  of  the  charge  in  each  compartment. 

.  — F.  C.  Th. 

Electrodes   for    electric    toelding;    Treating   

.1.  II    GraveU,  Brooklyn,  N.Y.,  Assignor  to  Thom- 
son spot  Welder  Co.,   Boston,    Mass.    U.S.  Pat. 
1,267,400,  May  28,  1918.    Date  of  appl.,  Oct,  20, 
WW. 
A  thin   layer    of   fusible   metal,  of  melting    point 
lower  than  that  of  the  electrode,  is  applied  between 
the  electrode  and  the  surface  of  the  work  engaged 
by  it,  and  pressure  Is  applied— B.  N. 

Oopper  alloy;  Process  for  producing  a   hard  . 

O.   0.   M.    Knmlseii.    Brooklyn,    \".Y.    U.S.    Pat. 

1,207,609,  May  28,  1918.     Date  of  appl.,  Mar.   22, 

1917. 
A  hard  alloy  containing  only  a  smnll  amount  of 
aluminium  is  produced  by  melting  aluminium  and 
adding  copper  broken  Into  small  particles.  The 
temperature  is  then  raised  to  melt  the  copper  and 
the  whole  well   mixed.— F.  C.  Th. 

Tungsten  ingots;  Process  for  welding  .    C.  A. 

i'fanstieiii.  Waukegan,  in..  Assignor  to  Pfanstlehl 
Co..  Inc.,  North  Chicago,  III.  D.S.  Pat  1,267,801, 
May  2s.  1018.     Date  of  appl.,  Oct.  15,  1915. 

An  Ingol  consisting  of  compressed  tungsten  par- 
ticles is  compressed  longitudinally  and  at  the  same 
time  heated  to  the  sintering  temperature  by  an 
electric  current  paaaed  through  the  ingot  from  a 
pair  of  carbonised  tungsten  electrodes  pressed 
against  its  ends      I".  < '.  Th. 

Tungsten    powder;    Production    of    metallic . 

F.  G.  Keyes,  East  Orange,  x.i..  Assignor  to 
Cooper  Hewitt  Electric  Co.,  Hoboken,  N.J.  U.S. 
Pat.  1.270.S42,  July  2,  191S.  Date  of  appl.,  July  6, 
1914. 

-ik\  oxide  is  reduced  by  intimately  mixing  it 
With  an  alkali  metal  dissolved  in  liquid  ammonia, 
the  latter  beim:  distilled  oil  and  the  residue  heated 
slowly  to  500°— 600°  C— T.  II.   B. 

Electrical  reduction  of  ores;  Method  and  apparatus 

for  .       I'..    Q.    «'obb,  Dawson   City,  Canada, 

-nor  to  J.  p.  Skerrett,  H.  Giffin.  II.  M. 
Kidder.  B.  I.  Iiarr.  and  B.  Inescort,  New  York, 
and  Andes  Exploration  and  Smelting  Corporation, 
r.S.  Pat.  1,267,976,  May  28,  1918.  Date  of  appl.. 
May  2:;.  1913.     Renewed  Oct   11.   1917. 

An  arc  is  produced  between  electrodes  In  the  charge 
of  crushed  ore.  A  supplementary  current  is  | 
lx'twocti  a  pair  of  electrodes  of  an  independent  oir 
cult  placed  on  the  surface  of  the  ore  mass  at  a 
definite  distance  from  the  positive  electrode  of  the 
main  circuit,  and  the  polarity  of  tne  supplementary 
electrodes  Is  frequently  reversed.    F.  C  Th. 

Coating  process  [for  metals].  J.  P.  A.  McCoy.  Wll- 
kinsbunr.  Pa.,  Assignor  to  Westlnghouse  Electric 
and    Manufacturing    Co.      D.S.    Pat    1,268,030, 

May  28,  1918.     Date  of  appl..  July  ::,  1914. 

A  finf.lv  divided  metallic  oxide  is  fed  into  a  re- 
ducing flame  which  nielt.s  it  and  reduces  the  oxide 


to  metal,  which  Is  sprayed  in  the  liquid  state  on 
to  the  surface  by  the  tlaine.— F.  0.  Th. 

Ores;  Process  ,,f  treating  -.  II.  K.  Cleaves  and 
F.  W.  Horton.  Washington,  D.C.  U.S.  Pat. 
1,268,828,  June  u  pais.  Date  of  appl.,  Mar.  n.  1917. 

i  IB!  containing  OH ■  more  of  the  metals  lead,  zinc, 

and   copper.   Is   treated  at   a   temperature   Of  800°— 

lioo0  0.  with  gaseous  hydrogen  chloride.    The  lead 

and  zinc  chlorides  .nv  volatile  at  thai  temperature 

and   distil  olT  to  be   subsequently  condensed. 

— F.  C.  Th. 

Fume-arrester   for   smelting  plant*.      A.    Ferrari, 

Collinsville,  111.  r.S.  Pat.  1,20S,4 17,  June  I  lids' 
Date  of  appl.,  Sep.  l,   i;ii7. 

The  fumes  pass  from  the  furnace  Into  a  horizontal 
Condensing  passage  and  thence  to  B  chimney.  The 
interior  of  the  passage  and  part  of  the  stack  are 
sprayed  with  water  from  perforated  tubes. 

— F.  C.  Th. 

Metal  OomposUion  [alloy].  H.  K.  Sandell,  Assignor 
to  II.  s.  Mills.  Chicago,  111.  D.S.  Pat,  1,268,495, 
June  4,  1918.  Date  of  appl..  Mar.  2:i,  1017. 
A  NIcKKI.-Ti-NosiFN  alloy  consisting  essenliallv  of 
more  than  50%  Nl,  preferably  4  parts  Ni  and  1  part 
W,  and  more  than  3%  of  graphitic  carbon. 

— F.  C.  Th. 

Metals;  Process  for  chemically  extracting  pure 

from  their  me*.  V.  ('..  Clark  and  A.  T.  Stuart, 
Assignors  to  Tlie  Toronto  Power  Co..  Ltd., 
Toronto,  Canada.  U.S.  Tat.  1,269,064,  June  11, 
1918.     Date  of  appl.,  July  5,  1917. 

Tiif.  ore  and  a  gaseous  reagent  in  regulated  quan- 
tities are  passed  through  a  reaction  zone  at  a  tem- 
peralure  sullieient  to  cause  the  reaction  but  below 
the    fusing    point    of   the    metals.     The   caseous    iv- 

agenl  combines  with  oxygen,  sulphur,  phosphorus, 
and  manganese,  and  the  metals  are  separated  in  a 
pure  state. — T.  II.  B. 

Lead  or  zinc  or  both  metals;  Continuous  process  for 

recovering  from  ores  m-  slag.      v.  Ohlmer, 

Griesheim,  Germany.  U.S.  Pat.  1.2119,110,  June  11 
1918.     Date  of  appl.,  Sep.  26,  p.»14. 

A  wei  mixture  of  the  metalliferous  material  with 
carbonaceous  fuel  is  fed  into  a  revolving  furnace 
in  which  it   is  heated  at  a  temperature  below  the 

reduction  temperature  of  zinc  oxide,  to  granulate 
I  he  charge,  which  is  then  fed  into  a  second  revoh  ii.u' 

furnace,  and  heated  sufficiently  in  a  reducing  atmo- 
sphere to  reduce  the  oxides,  without  smelting,  (he 
metallic  fumes  being  afterwards  oxidised  in  an 
oxidising  zone. — T.  II.  1',. 

Vet, its;  Method  of  recovering  -  --  from  solution. 
R.  Gahl.  Miami,  Ariz.  D.S.  Pat  1,269,418, 
June-  11,  1918.      Dale  of  appl.,   Aug.   15,    HUT. 

The  metals,  e.g.,  copper  or  iron,  are  recovered  from 
dilute  solutions  of,  for  Instance,  the  sulphates  by 

adding  a    larg ccess  of  a  suspension   of  Bnely 

divided  limestone.  The  limestone  precipitate  is 
divided  into  richer  and  poorer  fractions,  the  poorer 
parts  being  added  to  a  fresh  quantity  of  solution. 

— F.  C.  Th. 

Rust  prevention.  C.  I.  Gesell,  Mamaroneck,  N.Y. 
r.S.  Pat.  1,269,926,  June  is,  uns.  Date  of  appl.. 
Jan.  7,  1918. 

The  metal  is  provided  with  a  coating  of  non- 
metallie  paint,  having  boles  or  fissures  in  it,  and 
Is  made  the  negative  electrode  of  a  voltaic  cell, 
e.g.,  by  holding  it  In  contact  with  an  unpainted 
body  of  zinc  in  sea  water.— T.  H.  B. 
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Metallic  articles;  Box  for  treating  by  heat. 

Means  for  heat-treating  metallic  articles.  J.  C. 
Henderson,  Washington,  D.C.,  Assignor  to 
Driver-Harris  Co.,  Harrison,  N.J.  U.S.  Pats. 
(a)  1,270,519  and  (b)  1,270,520,  June  25,  191S.  Dates 
of  appl.,  July  8,  1916,  and  Feb.  1,  1918. 

(a)  A  closed  container  for  use  in  the  heat  treatment 
of  metals  is  made  from  a  non-warping  and  heat- 
resisting  alloy  containing  from  5  to  30%  of  Cr  and 
from  50  to  90%  of  a  metal  of  similar  atomic  weight 
to  iron  and  classified  with  it  in  Mendelejeff's  table. 

(b)  A  carrier  for  articles  to  be  heat  treated  at  high 
temperatures  consists  of  a  cast  perforated  basket 
of  an  alloy  of  nickel  and  chromium  of  low  heat 
conductivity. — C.  A.  K. 

Case-hardening  material.  H.  Rodman,  Edgewood, 
Pa.,  Assignor  to  Rodman  Chemical  Co.,  Verona. 
Pa.  U.S.  Pat.  1,270,S74,  July  2,  191S.  Date  of 
appl.,  Aug.  29,  1914. 

The  metal  to  be  carburised  is  packed  in  a  mixture 
of  charred  resins  and  lignose,  e.g.,  the  by-product 
of  wood  fibre  manufacture  known  as  black  ash,  and 
the  whole  heated.— T.  H.  B. 

Graphite;  Method    of  recovering  from  slag. 

E.  C.  Ewen,  Saginaw.  Mich.  U.S.  Pat.  1,271,140, 
July  2,  1918.    Date  of  appl.,  Dec.  17,  1917. 

Molten  metal  from  a  furnace  is  poured  into  a  ladle, 
the  metal  is  then  removed  from  the  ladle  whilst 
holding  back  the  slag  and  another  charge  of  metal 
is  poured  upon  the  latter.  The  metal  is  then  again 
removed,  whilst  holding  back  the  slag,  which  is 
afterwards  screened  and  finally  subjected  to  the 
action  of  an  air  separator  to  recover  the  graphite. 

— T.  H.  B. 

Cadmium-evolving  process.  W.  McA.  Johnson, 
Hartford,  Conn.  U.S.  Pat.  1,271,172,  July  2,  191S. 
Date  of  appl.,  July  30,  1914. 
A  sulphur-bearing  ore  of  cadmium  and  zinc  is  in- 
completely roasted  so  as  to  reduce  the  sulphur  to 
about  3%.  The  material  is  then  reduced  in  a 
current  of  gas  at  a  temperature  sufficiently  high  to 
evolve  cadmium  vapour  but  too  low  to  evolve  zinc. 
The  residue  is  treated  at  a  higher  temperature  to 
produce  zinc  containing  onlv  a  trace  of  cadmium. 

— F.  C.  Th. 

Tin;  Method  of  and  apparatus  for  smelting  . 

E.  N.  Morrill,  Warren,  N.H.,  Assignor  to  Andes 

Exploration  and  Smelting  Corporation.  U.S.  Pat. 

1.271,200,  July  2,   191S.    Date  of  appl.,  Nov.   27, 

1917. 
A  crucible  furnace  lined  with  magnesite  and  cooled 
by  water-cooled  plates  is  heated  to  a  temperature 
slightly  below  the  boiling  point  of  tin  by  passing 
an  electric  current  through  a  bath  of  molten  slag. 
From  time  to  time  tin  ore.  slag,  and  reducing 
material  are  added,  each  charge  being  smaller  in 
quantity  than  the  molten  material  already  present. 
The  approximate  proportions  of  the  constituents  of 
the  charge  are  G0%  tin  concentrates.  1000  lb. :  slag. 
100  lb.:  lime  35—50  lb.:  silica,  50—70  lb.;  and 
coal,  125—150  lb.— F.  C.  Th. 

Blast-furnaces,  kilns,  or  the  like:  Elevators  for . 

Soc.  J.  Munier  et  Cie.,  Frouard,  France.  Eng. 
Pat.  131,673,  Nov.  2.'!.  1917.  (Appl.  No.  17,299  of 
1917.)     Under  Int.  Conv.,  Nov.  28,  191G. 

Blast-furnace  skips.  Soc.  J.  Munier  et  Cie., 
Frouard,  France.  Eng.  Pat.  111,074,  Nov.  24, 
1917.  (Appl.  No.  17,370  of  1917.)  Under  Int. 
Conv.,  Nov.  25,  1910. 


Electroplating    articles    or    pieces    having    holes; 

Apparatus  for  use  in .    Piatt  Bros,  and  Co., 

Ltd..  Oldham,  and  G.  L.  A.  R.  B.  Colin,  Uccle, 
Belgium.  Eng.  Pat.  117,G5S,  July  23,  1917.  (Appl. 
No.  10,535  of  1917.) 


Concentration  of  crushed  ores;  Apparatus  for  — — . 
W.  McDermott,  London.  Eng.  Pat.  118,074, 
May  14,  1918.     (Appl.  No.  8070  of  1918.) 


Zinc:    Elcetrothcrmic   extraction    of  .       E.    S. 

Berglund,  Trollhattan,  Sweden.  U.S.  Pat. 
1,271,207,  July  2,  1918.  Date  of  appl.,  July  25, 
1917. 

See  Eng.  Pat.  109,435  of  1917:   this  J.,  1918,  185  a. 


XL-ELECTRO-CHEMISTRY. 

Melting  points  of  cristobalite  and  tridymitc  [and 
new  high-temperature  electric  furnace].  Fer- 
guson and  Merwin.    See  VIII. 


A?i  electrical  zinc  spraying  process.     Kasperowicz. 
SeeX. 

Electro-analysis     of     bismuth      without     platinum 
electrodes.    Poch.    See  XXIII. 


Patents. 

Electrolysis    of    water;    Apparatus    for    the . 

K.    Kimura,    Kobe,    Japan.      Eng.    Pat.    117,533, 
Sep.  19,  1917.     (Appl.  No.  13,441  of  1917.) 

Several  anodes  and  cathodes  are  suspended  from 
a  detachable  tank  cover,  the  latter  being  provided 
with  a  series  of  pole-chamber  heads  which  are 
separately  connected  to  and  In  independent  com- 
munication with  box-like  screens  surrounding  the 
suspended  anodes.  The  lower  edges  of  the  anode 
screens  and  the  suspended  pole  plates  are  kept  in 
position  by  distance  pieces,  and  the  interior  of  the 
tank  is  thus  divided  by  the  screens  into  a  series  of 
anode  chambers  and  a  single  cathode  chamber. 

— B.  N. 


Electrolyte;      Film-forming     .        J.      Coulson, 

Wllkinsburg,  Pa.,  Assignor  to  Westirjgiiudse 
Electric  and  Manufacturing  Co.  U.S.  at. 
1,200,557,  May  21,  1918.    Date  of  appl.,  May  3, 1S6. 

The  claim  is  for  an  electrolyte  containing 
ammonium  citrate  the  concentration  of  which  is  sub- 
stantially expressed  by  the  equation  P  =  3310x 
2-72"0"1*1*,  where  P  equals  the  percentage  con- 
centration of  the  electrolyte  and  v  equals  the 
voltage  which  is  to  be  used.  The  percentage  con- 
centration should  not  be  materially  over  2%  and 
must  be  less  than  10%. — B.  N. 


Electrode;  Totally-submerged  .    H.   H.   Stout, 

Assignor  to  Nichols  Copper  Co.,  New  York. 
U.S.  Pat.  1,207,141,  May  21,  1918.  Date  of  appl., 
July  20,  1910. 

The  electrode  is  suspended  by  means  of  lateral  lugs 
resting  on  ledges  carried  by  the  side  walls  of  the 
electrolytic  tank,  and  the  side  walls  are  provided 
with  portions  extending  above  the  ledges,  so  that 
the  top  edge  of  the  electrode  is  below  the  top  of 
the  tank.  The  electrode  is  thus  totally  submerged 
in  the  electrolyte. — B.  N. 
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Anode  connector.     J.  H.  Cillis,  Assignor  to  I'.ritish 
America     Nickel     Corporation,     Ltd.,     Toronto, 
Canada.    D.S.  Pat  1,267,653,  Maj  28,  UU&    i>;»u- 
of  appl.,  Oct  i-r>.  mi". 
A  bolttbu  anode,  used  iii  conjunction  with  a  suit* 
able   electrolyte,   Is  provided  wiih  an  anode  eon 
nector  of  aluminium  having  one  or  more  eontacl 
pieces  <il'  copper  secured  to   it. — v..  N. 

BleCtriC  funnier:  Device    for  dosing  the  Orifices  in 

the  roof  and  trails  Of  an   --        through    irliiclt   the 

electrode*  pass.  T.  II.  Watson  and  Co.  (of 
Sheffield),  Ltd.,  and  W.  Travis.  Sheffield. 
Bng.  Pat.  118,023,  Nov.  S,  1917.     (Appl.  No.  L6,821 

of   11117.1 

Melting    refractory   substances    in/    electric    arcs; 

Methods  for .    J.  G.  Webb,  Richmond,  Va., 

O.S.A.     Bng.  Pat.  1  ir..()!T.  Sep    25,  1917.     (Appl. 

No.  13.7S0  of  1917.)    Under   Inr.  Com.,  Mar.  16, 

1917. 
Sef  U.S.  Tat.  1,234,836  of  1917;  this  J.,  1!»17,  1017. 

Process- of  [producing  barium  sulphide  '"/l  eleotrioal 
reduction.    D.S.    Pat.    1,267,847.    Bee   VII. 

Producing  crystalline  alumina,    r.s.  Pat.  1,269,141. 

VII. 


Treating  electrodes  for  electric  welding.    D.S.  Pat. 
1,267,400.    See  \. 


XU.    FATS  ;    OILS  ;    WAXES. 

Plant  products  'rem  Colombia.    A.  I..  Bacharaeh. 

Analyst,  1918,  43,  289—291. 
oil   of  Jessenia   polycarpa: — This  oil    is  obtained 

from  the  nuts  of  Hie  "sejen"  or  "  onamo"  palm 
and  is  used  medicinally  and  for  cooking.    It   is  a 

pale  yellow  slightly  Iluoreseem  oil.  olosoh  resell]  - 
bllng    olive     oil     in     its     behaviour    in    the   claidin 

test  and  in  chemical  and  physical  characters. 
Samples  from  three  separate  consignments 
gave  the  following  results:— [n]DM  =t-4i;S:>;  free 
tatty  aeids  las  oleic  acid)  10  to  20°.,:  saponlf. 
value  188-5  to  100-5;  iodine  value  iW'ijs)  7.: 5  to 
74-8;  one  of  the  samples  had  sp.  gr.  (15°/-10<'> 
0-9161;    Ilehner    value    934;    iodine    value    of    fatty 

adds  794!;  molec.  equiv.  of  Insolnble  fatty  aeids  273. 

g< -i-iis  of  Oaryodendron  Orinoct  it .«(-.-— These  seeds. 

Known  locally  as  "  tacay,"  are  roasted  and  used 
for  food.     They  have  a  greyish-brown  brittle  hUSB 

(about  15-5  of  the  Beed),  and  average  about 
8-1  grms.  in  weight.  A  sample  of  the  kernels  had 
the  Following  composition :— water,  4-43;  ash.  2-95; 

crude  fibre.  -J  10;  oil,  53-3;  proteins,  12-90;  and 
non-nitrogenous  substances,  J100.  Extruded 
-  ••  oil  bad  the  following  characters:  pp. 
gr.  ii"'  r  00-9220;  [nil.""  1-4744;  free  fatty  acids 
tas  oleic  add),  15-8  ;  saponlf.  value,  188-1 :  Etehner 
value.  94-4;  and  iodine  value  iWi.jsi,  108-5. 

— ('.   A.    M. 

The  glycerides  of  butter  fit.    Amberger     SseXIX*. 

Influence  of  foreign  substances  on  activity  of 
catalysts.  TV.  Experiments  with  palladium 
hydrosol  in  presence  of  mercury  and  mercuric 
oteic.    Paal  and  Hartmann.    8e<   XX. 

The  copper  method  for  estimating  glycerol.    Weiss. 
See  XXIII. 


Patents. 
Party    acids    ami    their    glycerides;     Method   for 
saturation  by  mean*  «/  hydrogen  of  unsaturated 
and  apparatus  therefor.    Soc.  de  Stearlnerie 

el    Savonnerie  de    l.yon.   and    I',    licrlhon,    Lyons. 

Bng.   Pat    L07,969,  June  26,    1917.       (Appl.    No. 

9120  of  1917.)    I'nder  Int.  Conv.,  Ji L'7.  1916. 

IhiiKcKwnoN  of  oils  or  fatty   acids  at   a   constant 

speed  of  reaction  is  effected  by  the  progressive 
raising  of  the  temperature  and  a  methodical  intro- 
duction of  the  catalyst,  hydrolysis  of  the  oil  under 
treatment  being  avoided  by  removal  of  the  water 
of  reaction  formed,  in  hydrogenlsing  oils  for  edible 
purposes  the  apparatus  described  ensures  the  auto- 
matic   distillation     of    the    free     fatty    acids,    thus 

avoiding  contamination  of  oil  by  traces  of  metallic 

catalyst  or  the  necessity  for  a  subsequent  neutral- 
isation. The  apparatus  consists  of  a  compressor 
for  hydrogen,  two  read  ion  chamber?  in  series  or 

parallel,     a      tubular     heat -exchanger      where     the 

temperature  of  tin-  gas  is  automatically  regulated 

and  the  greater  part  of  the  free  fatly  acid  distilled 
over  is  condensed,  two  water  cooled  tubular  con 
densers  for  further  condensation  of  the  same,  a 
chamber  containing  caustic  soda  where  certain 
volatile  impurlt  lea  of  the  oils  arc  absorbed,  a  water 
separator,  a  Ileal  -exchanger  for  preliminary  cool- 
ing, and  a  refrigerator  for  freeing  the  gas  from  the 

last    traces   of  moisture  prior  to  re-entering    the 

Cyde  where  fresh  gas  is  added  previous  to  enter- 
ing the  compressor;       Means  are  provided  at   the 

base  of  the  digester  for  ensuring  perfect  Contact 
Of    the    reagents    and     progressive    and    methodical 

distribution  of  the  catalyst.  The  catalytic  mixture 
Is  prepared  in  a  steam-heated  vessel  fitted  with  on 
energetic  agitating  device  formed  by  baffles  and 
counter-baffles.— A.  de  W. 

ail:  Apparatus  for  extracting .    W.  J.  Garnett, 

Bastport,  Me.     D.S.   Pat.   1,271,028,  July  2,  1918. 

Hate  Of  appl.,  Oct.  3,  11117. 
A  "OOOKJSB   VAT"    and   a    reservoir  are   so  arranged 
that   the  upper  end  of  the  latter  is  below  the  plane 

of  the  bottom  of  the  former.    A  steam  supply  pipe 

extends  into  the  "cooker  vat,"  which  is  titled  on 
the  bottom  With  a  drain  pipe  leading  to  the 
reservoir.  At  the  point  where  the  drain  pipe  enters 
the  reservoir  it  is  fitted  with  ah  elbow,  a  bushing 

carried  by  the  lower  end  of  the  elbow,  and  a  reduced 

valved  discharge  pipe  carried  by  the  bushing. 

—A.  de  W. 


Pais;  Method  of  super-refining ■    S.  E.  Barnett, 

Belleville,  Wis.  r.s.  Pat  i.'J7i.us,  July  2,  1918. 
Date  of  appl..  June  4,  1917. 
In  order  to  remove  free  fatty  acids,  oils  and  fats- 
are  agitated  with  hot  lime  water  In  the  presence 
of  a  eiiaivsi  (sodium  bicarbonate).  Carbon  dioxide 
is  then  passed  Into  the  mixture  to  predpitate  excess 

Of    Ictie    and    tO    prevent    oxidation.         The    sludge. 

containing  the  caldum  soaps,  is  separated. 

— L.  A.  C. 

Soap   containing    sulphur;    Manufacture    of  . 

X    Tanak.i.  T.kvo.  Japan.       Bng.   Pat.    117, », 

Apr.  80,   1918.     (Appl.  No.  7249  of  1918.)    Dnder 
Int.  Conv.,  Aug.  l.  1917. 

I,     soap    stock    is    mixed    with    melted    rosin 

soap   which    has  been  Incorporated   with  sulphur. 

and    a    mixture    of    sodium    perborate,    or    similar 

oxygen-yielding    salt,    with    a    small    amount    of 

vaseline'  is  added,  and  the  whole  kneaded  into  a 
homogeneous  mass,  and  moulded  Into  tablets. 
This   soap  does    not   emit   hydrogen   Sulphide  when 

nsed.— O.  A.  M. 
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Treatment  of  edible  oils  and  fats  and  production  of 
butter  substitutes.    Eng.  Pat.  117,014.    See  XIXa. 

Viscosity      measuring      instrument.        U.S.      Pat. 
1,270,800.    See  XXIII. 


Xm.-PAINTS;  PIGMENTS;  VARNISHES; 
RESINS. 

Turpentine;  Determination  of  and  the  detec- 
tion of  adulterants.  J.  Tausz.  Chern.-Zeit., 
1918,  42,  340—351. 
Turpentine  and  other  unsaturated  hydrocarbons 
combine  with  mercuric  acetate,  or  are  oxidised  by 
it;  one  mol.  of  acetic  acid  is  set  free  for 
each  mol.  of  terpene,  etc.,  present  and  a  deter- 
mination of  this  acidity  gives  a  measure  of  the 
turpentine  present.  Ten  c.c.  of  pure  turpentine 
and  10  c.c.  of  the  sample  under  examination  are  each 
diluted  with  methyl  alcohol  to  100  c.c  (the  reaction 
proceeds  more  quickly  in  the  presence  of  methyl 
alcohol)  and  10  c.c.  of  each  of  these  solutions  is 
mixed  with  50  c.c.  of  saturated  mercuric  chloride 
solution  (in  methyl  alcohol)  and  50  c.c.  of  N/10 
potassium  hydroxide  solution  (also  prepared  with 
methyl  alcohol).  The  mixtures  are  diluted  with 
100  c.c.  of  water,  shaken,  kept  in  the  dark  for  1  hr.. 
phenolphthalein  is  added,  and  sodium  chloride 
solution  is  run  in  until  a  red  coloration  develops; 
the  mixtures  are  then  titrated  with  A/10  sulphuric 
acid.  A  control  test,  without  turpentine,  is  made 
at  the  same  time.  Usually,  turpentine  substitutes 
do  not  react  with  mercuric  acetate;  rosin  spirit 
yields  a  small  quantity  of  free  acetic  acid,  and  if 
this  adulterant  is  present,  turpentine  containing 
approximately  the  same  quantity  as  the  sample 
should  be  used  for  the  comparison  titration.  When 
pure  turpentine  is  heated  under  a  reflux  condenser 
for  3  hrs.  with  mercuric  acetate  solution  and 
methyl  alcohol,  and  then  steam-distilled,  no  trace 
of  oil  is  found  in  the  distillate.  Hydrocarbons, 
however,  such  as  mesitylene,  cumene,  cymene, 
petroleum  spirit,  etc..  pass  almost  quantitatively 
into  the  distillate  and  their  quantity  may  be 
measured.  The  loss  is  about  0-2  c.c.  for  each 
10  c.c.  of  hydrocarbon,  but  it  varies  with  each 
apparatus  and  should  be  determined  separately. 
This  method  permits  further  examination  of  the 
distilled  adulterant.  The  reaction  between  tur- 
pentine and  mercuric  acetate  may  also  be  used 
graviinetrically.  Five  c.c.  of  the  sample  is  diluted 
to  100  c.c.  with  methyl  alcohol  and  5  c.c.  of  this 
solution  is  mixed  with  50  c.c.  of  saturated  aqueous 
mercuric  acetate  solution  and  heated  for  4  hrs.  in 
a  closed  flask  in  a  boiling  water  bath;  after  cooling, 
the  mercurous  acetate  formed  is  collected,  washed 
witli  alcohol  and  ether,  dried,  dissolved  in  nitric 
acid  (1:3),  the  solution  treated  witli  sodium 
chloride,  and  the  mercurous  chloride  collected  and 
weighed.  A  control  test  is  made  at  the  same  time, 
using  pure  turpentine;  the  quantity  of  turpentine 
in  the  sample  is  proportional  to  the  amount  of 
mercurous  chloride  found. — W.  P.  S. 

Baghouses  for  zinc    oxide.    Cregan.     See   X. 

Patents. 

Ink  for  printing  on  paper;   Process  for  the  manu- 

facture  of  .      .1.    Hope,  Rouen.       Eng.  Pat. 

117.02.'!.  Dec.  7,  1917.     (Appl.  No.  18,150  of  1917.) 

Sulphur  colours  produced  by  the  action  of  sulphur 
or  sulphides  on  organic  substances  (e.g.  Vachou  de 
Laval),  are  rendered  soluble  by  means  of  sodium 
sulphide  or  converted  into  precipitates  or  la.kes, 
and  incorporated  with  oils,  resins,  varnishes,  or 
other   thickening    agents    to    form    printing    inks. 


Paper  to  which  such  inks  have  been  applied  may  be 
completely  bleached  with  chloride  of  lime  and  made 
into  new  paper. — C.  A.  M. 

Writing    inks   [;  Indelible  ].       M.    Shinozaki, 

Tokyo,   Japan.     Eng.    Pat.  117,117,    July  3,  1917. 
(Appl.  No.  9534  of  1917.) 

Soluble  Induline  or  other  alkali-soluble  dyestuff 
(90  grms.)  is  dissolved  in  caustic  alkali  solution 
(5  grms.  in  2  galls.),  and  the  solution  incorporated 
with  a  mixture  of  lampblack  or  other  finely- 
divided  carbon  (135  grms.)  and  caustic  alkali 
solution  (1  grm.  in  0-4  gall.),  with  or  without  the 
addition  of  soft  soap  (15  grms.),  and  the  whole 
heated  and  stirred  until  perfectly  mixed. — C.  A.  M. 

Paint  [;  Emulsion  ].    R.   Illemann   and  J.  A. 

Montgomerie,      Glasgow.       Eng.      Pat.     1T7,7S5, 
Mar.  6,  191S.     (Appl.  No.  3900  of  1918.) 

A  paint  miseible  with  water  and  yielding  a  water- 
proof coating  is  obtained  by  adding  to  a  mixture  of 
one  part  of  pitch  lor  bitumen)  and  one  part  of 
tar,  rendered  fluid  by  the  aid  of  heat,  a  liquid 
suspension  of  one  part  of  clay  and  one  part  of 
water  and  heating  the  mixture,  with  agitation,  for 
only  a  sufficient  length  of  time  to  ensure  incorpora- 
tion without  driving  off  the  water.  Agitation  is 
then  continued  until  cold.  Other  colouring  matters 
may  be  added  during  the  course  of  manufacture  to 
obtain  different  coloured  paints  or  the  proportions 
given  may  be  varied. — A.  de  W. 

Coumaronc  resin  and  process  of  making  same.  C. 
Ellis,  N.  L.  Foster,  and  Ellis-Foster  Co.,  Mont- 
elair,  N.J.,  U.S.A.  Eng.  Pat.  117,010,  Nov.  13, 
1U17.     (Appl.  No.  16,053  of  1917.) 

Liquid  aromatic  hydrocarbons  containing  com- 
pounds such  as  eoumarone  and  indene  (e.g.,  coal 
tar  naphtha  distilling  between  100°  and  180°  C.) 
are  treated  with  a  polymerising  agent,  such  as 
aluminium  chloride,  or,  preferably,  sulphuric  acid, 
in  sufficient  quantity  to  polymerise  such  compounds. 
The  unchanged  liquid  is  removed,  and  the  soft 
resinous  mass  freed  from  the  more  volatile  con- 
stituents by  distillation,  leaving  a  hard  resin  witli 
an  iodine  value  not  much  below  47.  The  distillation 
is  preferably  effected  slowly  up  to  1S0°  C.  under  a 
reduced  pressure  of  about  29  in.  of  mercury. 

— C.  A.  M. 

Phenols  and  formaldehyde;  Manufacture  of  con- 
densation   products    from    .        T.    I.     K.     M. 

Hiltermann,     Amsterdam.       Eng.    Pat.     117,857, 
Aug.  10,  1917.     (Appl.  No.  11,7S9  of  1917.) 

Solid  and  transparent  phenol-formaldehyde  con- 
densation products  are  obtained  from  crude 
material  icresol)  without  subsequent  purification 
by  employing  the  neutral  salts  of  aromatic  hydroxy- 
earboxylic  acids  as  condensing  agents.  An 
example  of  the  process  given  is :  100  parts  by 
weight  of  phenol,  SO  parts  by  weight  of  40% 
formaldehyde,  and  5  to  10  parts  of  an  approximately 
50%  aqueous  solution  of  neutral  sodium  or  potas- 
sium salicylate  are  heated  together  until  reaction 
commences,  the  heat  being  then  reduced.  At  the 
termination  of  the  reaction  the  water  contained  in 
the  raw  materials  is  driven  off,  the  mass  cast  into 
moulds,  and  hardened  in  open  moulds  at  00° — S0°C. 

—A.  de  W. 

Phenolic  condensation  products;  Process  of  harden- 
ing    .       J.   P.   A.   McCoy,    >Vilkinsburg,    Pa., 

Assignor   to   Westingbouse    Electric   and    Manu- 
facturing Co.     U.S.  Pat.  1,209,027,   June  18,  1918. 
Date  of  appl.,  July  3,  1914. 
A  substance  capable  of  decomposing  with  evolution 
of  formaldehyde,   e.g.,  paraformaldehyde,  together 
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with  a  tannin  condensing  agent  having  no  deleter- 
ious effect  upon  the  dielectric  strength  or  stability 
of  the  resulting  product,  e.g.,  catechol-tannln,  Is 
added  to  a  fusible  phenolic  condensation  product. 

—A.  de  W. 

Phenol-aldehyde  condensation  product.  A,  W.  c. 
ran  Voorhout,  Delft,  Netherlands.  U.S.  Pats. 
1,271,392  and  1,271,393,  July  2,  1918.  Dates  if 
appl.,  Dec.  22,  1916,  and  Jan,  23,  1918. 

Sb   Dug.  Pat.  no. on  of  1916;  this  J.,  1917,  1186. 


XV.  LEATHER  ;  BONE  ;  HORN  ;  GLUE. 

Ohrome  [tanning]  lit/mux;  Action  of  neutral  suits 

on  .    A.    W.  Thomas  and    M.   E.   Baldwin. 

J.     Amer.     Leather    Chem.     Assoc.,     1918,     13. 
248—265. 

Measurements  of  hydrlon  concentration  were  made 
by  means  of  the  hydrogen  electrode  on  chrome 
liquors  lo  which  varying  amounts  of  neutral  sails 
had  been  added.    Sodium  and  ammonium  chlorides, 

i  specially    the   former,   caused   distinct   increases   in 

the  hydrlon  concentration,  whereas  the  sulphates 
of  the  same  metals  had  a  less  marked  effect  in  the 
opposite  direction  except  when  the  concentration 
■  >,  sodium  sulphate  was  greater  than  half-molar. 
Magnesium  sulphate  in  Increasing  concentration 
caused   tirst   a    slight   decrease  and  then  a   slight 

Increase  to  nearly  the  original  liydriou  concent  rn 
lion.  The  effect  of  sodium  chloride  was  also 
studied  with  regard  to  time.  A  rapid  Increase  In 
hydrlon  concentration  takes  place  Immediately  on 
adding  the  Bait,  after  which  there  is  a  slow 
In  excess  of  that  of  the  original 
liquor.— F.  0.  T. 

heather  analysts;  Preparation  of  samples  for . 

r   I'   Veltch  ami  k.  w.  Frey.    -i.  Amer.  Leather 
Chem.  Assoc.,  1918,  13,  232—239. 

Samples  of  leather  for  analysis  were  prepared  by 

planing  heavy  sole  leather  and  also  by  shredding 
with  a  machine  constructed  of  four  circular  saws 
with  "  staggered "  teeth  mounted  together  on  a 
shaft.  Analysis  showed  that  not  only  did  the 
shredded  samples  contain  much  less  moisture  than 
the  planed  samples,  but  also  less  soluble  solids, 
the  difference  in  the  latter  varying  from  0-8  to 
i . " ■■,,.  This  effect  was  attributed  to  heating,  and 
a  new  machine  was  constructed  of  four  10  x  rj" 
saws  of  the  splitting-saw  type,  with  large  teeth, 

IIDOUt    one   to  the   inch.     The   saws  had  a    Slight  set 

:md  were  driven  at  1600  revolutions  per  minute. 
The  cutting  action  was  much  improved,  only  a 
barely  perceptible  iicai ine;  occurred,  and  the  con- 
tent   of    soluble    matter    proved    on    analysis   to    be 

always    slightly   greater   than   that   of    a   planed 

-  ■  Tuple.— F.    C.   T. 

I. rather;  Determination  of  fat  In  •    L.  B.  Levi 

and    A.   C.    Orthmann.     J.    Amer.    Leather  Chem. 
Assoc,  l'.ils,    13.  ;il3— 318. 

I'm:  new  fit   solvent    proposed  by  Wilson  and   Kern 

(this  *..  1918,  343a),  consisting  of  eqnal  parts  of 
ether  and   carbon   tetrachloride,    is   more   readily 

Inflammable  than  Wilson  and  Kern  allow.  .More- 
over, it  continues  to  extract  soluble  mailer  from 
leather  for  a  very  long  time;  for  instance  60  grnis. 
of  leather  after  extraction  for  19  hours  with  petro 
leum  ether  was  extracted  twice  with  the  new 
solvent    for  four  hours,   and  a   third   time  for  IS 

hours,  when  the  evaporation  residue  from  the  last 
extract  amounted  to  0-64%  of  the  leather,  two-thirds 
Of  the  residue  being  soluble  in  water  and  the 
remainder  soluble  in   alcohol.     The   authors  claim 


that  concordant  results  With  the  new  solvent  are 
Impossible  unless  the  time  of  extraction  Is  pre- 
cisely Specified  for  every  kind  of  leather,  and  also 
that    the  solvent  extracts  much  thai    is  neither    fat 

nor  oxidised  fat.  Dry  Quebracho  extract  after 
careful  treatment    with    petroleum    ether  showed 

1  '88 ",.  of  soluble  matter  on  extraction  with  the  new 
solvent  and  the  residue  was  very  like  that  obtained 

similarly    from    leather.       The   new   solvent  always 

extracts  considerable  quantities  of  dyestuff  and 
chrome  soap  from  chrome  leal  hers.  One  such 
residue  showed  1-57%  of  ash,  mostly  chromic  oxide. 
It  Is  maintained  that  Wilson  and  Kern's  criticism 
Of  the  authors'  method  is  based  on  too  litl  le  experi- 
mental  evidence. — F.  C.   T. 

Patents. 

Glue  (mil  like  substances;  Manufacture  of  products 

adapted  to  precipitate  .    H.  Wade,   London. 

From  Deutsch-Kolonlale  Gerb-  und  Farbstoff- 
Ges.,  Karlsruhe,  Germany.  Eng.  Pat.  116,936, 
June  2!),  1917.  I  Appl.  No.  9420  of  1017.)  Addition 
to  Eng.  Tat.  8818 'of  1014  (see  Fr.  Pat.  471,024; 
this  J.,  1915,  438). 

White  or  slightly  coloured  products  capable  of 
precipitating  glue  are  obtained  by  condensing 
formaldehyde  with  an  a-  or  /?-naphtholmonosul- 
phonic  acid,  using  about  1  mol.   of   the   former  to 

2  mols.  of  the  latter.  The  reaction  is  carried  out  in 
strongly  acid  solution  containing  at.  least  25%  of 
water,  preferably  at  the  ordinary  temperature. 

— F.  0.  T, 


Hides  and  the  like;  Apparatus  for  the  treatment 
of  .  I'..  II.  Tilson  and  T.  Melbourne,  War- 
rington. Eng.  Pat.  117,581.  (Appl,  Nos.  2054, 
Feb.  5,  and  4015,  Mar.  7,  1918.) 

Two  forms  of  apparatus  are  described  for  agitating 
the  liquors  with  which  hides  are  treated  in  the 
pits  in  the  processes  of  leather  manufacture.  In 
one  form,  a  pit  with  a  concave  bottom  is  used, 
provided  at  the  sides  with  two  swinging  arms  which 
are  joined  at- the  lower  ends  by  cross-pieces  in  I  he 
form  of  paddles  or  blades.  The  swinging  arms  are 
rocked  by  an  oscillating  shaft,  and  hides  are  hung 
in  the  pits  between  the  swinging  arms  and  above 
the  paddles  or  blades.  In  the  other  form  of 
apparatus,  the  stirrer-device  at  the  bottom  of  the 
pit  extends  over  the  entire  breadth  and  about  half! 
the  length  of  the  pit,  and  the  blades  of  the  stirrer 
are  provided  with  hinged  one-way  valves,  and  are 
rocked  by  means  of  an  eccentric  roil— F.  0.  T. 


Fibrous  [roofing]  material  and  method  of  making 
the  same  I  from  scrap  leather].  U.S.  Pat.  1,269,905. 
See  IX. 


XVI.    SOULS;    FERTILISERS. 

I'otash    in    sails;   Influence   of    gypsum    upon    the 

solubility  of P.  R.  McMiller.       J.    Agrie. 

Res.,  1918,  14,  01—06. 
Surface  samples  of  five    loam    soils   of  different 
character    were    Intimately    mixed    with    1%    of 

gypsum,  and  sufficient  water  was  added  to  make 
the  moisture  content  equal  to  the  moisture  equiva- 
lent of  the  soil.  The  samples,  together  with  con- 
trols, were  kept  in  jars  for  three  months.  They 
were  then  shaken  with  water,  and  the  amount  of 
potash  in  the  filtered  solutions  was  determined  by 
the  platinic  chloride  method.  Marked  increases 
were  found  In  the  amounts  of  soluble  potash  in  the 
treated  over  the  untreated  samples. — J.  H.  J. 

F  2 
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Nitrate  anil  nitrite  assimilation  [by  plants].  XIII. 
Iron  and  oxygen  as  necessary  agents  for  the 
reduction  of  alkali  nitrites  by  auto-oxidisable 
compounds  [sugars,  etc.].  O.  Baudisch.  Ber., 
1918,  61,  793— S05. 

The  author  (this  J.,  1917,  730)  has  already  reported 
that  when  solutions  of  dextrose  are  boiled  with 
ferrous  sulphate  and  sodium  carbonate,  deep- 
coloured  solutions  are  obtained,  containing  iron  in 
the  form  of  an  internal  complex  ("  masked  "  iron), 
which  have  the  power  of  reducing  alkali  nitrites 
to  nitric  oxide  and  ammonia,  or  nitrobenzene  to 
aniline.  It  is  now  shown  that  this  property  is 
shared  by  aldoses  and  ketoses  in  general,  such  as 
dihydroxyaeetone,  glycollic  aldehyde,  kevulose,  and 
maltose,  but  is  not  exhibited  by  closely  related 
alcohols,  such  as  glycerol  or  mannitol.  In  addition, 
the  power  of  reducing  nitrites  in  the  presence  of 
"  masked  "  iron  is  possessed  by  catechol,  quinol, 
pyrogallol,  gallic  acid,  quercetin,  chrysarobin,  etc. 
All  these  compounds  are  auto-oxidisable,  that  is 
they  take  up  oxygen  and  yield  hydrogen  peroxide 
in  the  presence  of  water,  and  it  is  remarkable  that, 
witli  the  exception  of  the  sugars,  these  compounds 
can  only  reduce  in  the  presence  of  oxygen.  In  the 
case  of  the  sugars,  the  necessary  oxygen  is  supplied 
by  the  sugar  molecule  itself.  Furthermore,  traces 
of  iron  in  the  masked  form  must  be  present;  man- 
ganese or  copper  will  not  do.  Some  of  the  above 
polyhydric  compounds  can  make  the  complex  them- 
selves out  of  iron  hydroxides,  but  not  all  of  them. 
Phloroglucinol,  for  example,  cannot  produce  a  com- 
plex from  ferric  hydroxide,  but  it  can  from  potas- 
sium ferrieyanide.  It  is  not  necessary  that  the 
complex  shall  involve  the  auto-oxidisable  substance 
itself;  the  iron  may  be  applied  as  a  complex  with 
catechol-o-earboxylic  acid,  for  example.  The  fact 
remains,  therefore,  that  these  auto-oxidisable  sub- 
stances, which  are  so  widely  dispersed  in  nature, 
can  in  the  presence  of  oxygen  bring  about  oxida- 
tions on  the  one  hand  (e.g.,  methyl  alcohol  to  form- 
aldehyde) and  the  reduction  of  nitrites,  in  the 
presence  of  oxygen  and  iron  complexes,  on  the 
other,  and  the  significance  of  this  in  bio-chemical 
questions  is  obvious.  (See  further  J.  Chem.  Soc, 
Oct.,  1918.)— J.  C.  W. 

Aluminium  ion;  Distribution  of  the in  plants. 

J.  Stoklasa.    Biochem.  Zeits.,  1918,   88,  292—322. 

Tables  are  given  showing  the  amount  of  aluminium 
in  a  large  number  of  plants.  The  author  calls 
attention  to  the  fact  that  the  xerophytes  contain 
only  small  amounts,  whereas  the  hydrophytes  and 
hygrophilic  plants  contain  relatively  large  amounts. 
(See  also  J.  Chem.  Soc,  Oct.,  191S.)— S.  B.  S. 

Plants:   Immunity  of  towards   the   immediate 

principles   which   they   elaborate.       B.    Combes. 
Comptes  rend.,  1918,  167,  275—278. 

It  was  found  that  plants  of  Agrostemma  githago 
would  grow  satisfactorily  under  aseptic  conditions 
in  Knop's  culture  solution  containing  up  to  1%  of 
the  glucoside,  agrostemmasaponin,  which  the  plant 
elaborates,  whereas  plants  such  as  peas,  radishes, 
and  buckwheat  showed  marked  signs  of  injury 
when  the  culture  solution  contained  only  001%  of 
the  glucoside.  The  injury  was  shown  by  the  dis- 
appearance of  the  root  hairs,  arrested  development 
of  the  roots,  and  diminution  in  the  dry  weight  of 
the  root.— W.  G. 

Potash    salts  in   Hungary.       Von   Konek-Norwall. 
See  VII. 

Basic    exchange    in    permutite.       Rothmund    and 
Kornfeld.    See  XIXb. 


Patents. 

Nitrate   of  ammonia;  Treatment  of  .       F.   W. 

Howorth,  London.  From  Norsk  Hydro-Elektrisk 
Kvaelstofaktieselskab,  Christiania.  Eng.  Pat. 
117,S23,  Apr.  10,  1917.     (Appl.  No.  5063  of  1917.) 

See  U.S.  Pat.  1,263,363  of  1918;  this  J.,  191S,  385  a. 
The  substance  added  is  bog  iron  ore  or  kieselguhr, 
and  the  mixture  may  be  subjected  to  a  preliminary 
drying  operation  at  a  low  temperature  (20° — 10°  C.) 
before  the  final  drying. 

Phosphatic  material;  Process  of  concentrating . 

H.  A.  Webster,  Columbia,  Tenn.  U.S.  Pat. 
1,266,730,  May  21,  1918.  Date  of  appl.,  June  4,  1917. 

Low-grade  phosphatic  limestone  is  calcined  until 
a  substantial  portion  of  the  carbon  dioxide  is 
expelled,  and  the  burnt  rock  is  finely  ground  and 
suspended  in  a  moving  fluid.  The  lighter  phos- 
phorus-free particles  are  carried  away  by  the 
stream  whilst  the  heavier  phosphatic  material 
settles  out. — C.  A.  K. 

Process  of  producing  (/as  and  phosphatic  fertiliser 
material.    U.S.   Pat.  1,269,795.     See  IIa. 


XVII. -SUGARS;    STARCHES;    GUMS. 

Unfermentable  sugars  (glutose)  of  cane  molasses, 
their  preparation,  properties,  and  determination. 
C.  Muller.  Archief  Suikerind.  Neder. -Indie, 
191S,  26,  346—358.  Int.  Sugar  J.,  1918,  20, 
377—378. 

In  order  to  examine  the  question  of  the  formation 
of  glutose  during  the  course  of  manufacture  in  the 
cane  sugar  factory,  lime  was  heated  with  a  10% 
solution  of  pure  lasvulose,  with  a  20%  solution  of 
invert  sugar,  and  with  a  thick-juice  (62°  Brix), 
respectively,  imitating  in  each  case  the  conditions 
prevailing  in  practice  as  closely  as  possible.  The 
concentration  of  the  sugar,  the  time  of  heating, 
and  the  quantity  of  lime  used,  greatly  influenced 
the  yield  of  "glutose,"  but  the  temperature  had 
little  effect.  An  examination  of  the  product 
obtained  from  cane  thick-juice  indicated  that  it  is 
not  simply  an  isomer  of  the  formula,  C^H^O,.,  as 
the  product  obtained  from  loevulose  appears"  to  be, 
nor  a  single  compound  to  which  a  formula  may  be 
assigned,  but  rather  a  mixture  of  a  series  of  com- 
pounds of  high  molecular  weight  (containing  12, 
18,  or  more,  carbon  atoms),  each  possessing  very 
different  properties.  For  its  determination, 
50  grms.  of  cane  molasses  diluted  to  500  c.c.  with 
water  was  acidified  with  sulphuric  acid,  fermented 
with  25  grms.  of  pressed  bottom  yeast,  and  the 
volume  completed  to  550  c.c.  After  clarifying  with 
normal  lead  acetate,  and  eliminating  the  excess  of 
lead  with  sodium  carbonate,  the  cupric-reducing 
power  was  ascertained  by  heating  for  30  minutes 
only  to  65°  C,  as  recommended  by  Pellet  (this  J., 
1917,  467).  Operating  in  this  way,  the  amount  of 
"glutose"  or  unfermentable  sugars  was  found  to 
lie  between  3-2  and  4-9%  for  cane  molasses  and  01 
and  0-2%  only  for  the  beet  product,  the  quantity 
in  the  former  case  for  the  same  factory  being  found 
to  vary  somewhat  according  to  the  ripeness  of  the 
cane.— J.  P.  O. 

Dextrose;  Estimation   of  by  means   of  hypo- 

iodite.  R.  Willstatter  and  G.  Schudel.  Ber., 
1918,  81,  7S0— 7S1. 
The  dextrose  solution  is  mixed  with  about  twice 
the  amount  of  V/10  iodine  solution  necessary  for 
oxidation  to  gluconic  acid,  C6H1„0R+I2+3NaOH  = 
2NaI+2H;10+HOCH,(CHOHl1C62Na,   a    quantity 
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of  JV/10  sodium  hydroxide  which  is  1*5  times 
as  much  as  the  Iodine  is  slowly  added,  (lie 
mixture  la  left  for  12 — 15  minutes  (or  20, 
If  the  proportion  of  sugar  is  very  small) 
and  then  the  excess  of  Iodine  is  titrated 
after  acidifying  slightly  wiiii  sulphuric  add. 
Taking  in  c.c.  of  sugar  solution,  the  average  error 
is  ie-.s  than  oi  with  i  solutions  or  less  than 
:  5  with  0-1  solutions.  Under  these  conditions 
-  and  sucrose  are  nol  affected,  and,  there- 
fore, the  method  may  be  applied  to  the  estimation 
of  aldoses  In  mixtures.—  J.  0.  w. 

Lactose  in  admixture  with  sucrose  and  invert  sugar; 
Determination  of  —  .  J.  Qrosafeld.  Z.  Dnters. 
Xahr.  Qenossm.,  1918,  35.  249    266. 

!'uo\i  the  results  of  experiments  with  pure  lactose 
and  sucrose,  empirical  formula'  have  been  deduced 
tor  calculating  the  percentage  of  lactose  In  a  mixture 
containing  also  sucrose  and  Invert  sugar,  the  data 
required  being  the  polarisation  and  reducing  power 
ot  the  mixture  after  inversion.  The  inversion  is 
always  made  under  the  sain.-  conditions,  namely, 
50  c.c.  of  the  solution  mixed  with  2  c.c.  of  hydro- 
chloric acid  (sp.  gr.  1-125)  and  heated  in  a  boiling 
water-bath    for  :i6   mlns.    The   reducing  power  is 

expressed  in  terms  of  invert  smrar  and  the  lactose 
is   then  calculated   from  the  empirical  formula  :    - 

L=i-20Z  !>X-,D|.   where    z    is    the    quantity    of 

Dl-Di 
"  apparent  invert  snu-ar  "  calculated  from  the  re- 
ducing power.  II,  the  specific  rotation  found  for 
the  "  apparent  Invert  sugar,"  D  and  Di=the  specific 
rotations  of  the  inverted  products  from  lactose 
(+70f>°)  and  sucrose  (— 16-78),  respectively,  under 
i'u>  above  conditions;  !D(— Di  is  thus  87-3°, 
and  the  formula  becomes:  l  =  0-01H75Z(Dx+ic-7). 
The  quantity  of  sucrose  present  is  found  from  the 
formula  :  8 =0-01145Z  (70-6 -Dx),  since  100%  of  sucrose 
gives  100%  of  "apparent  invert  sugar"  under  the 
conditions  Riven.  Tallies  are  Riven  which  show  the 
rotation  and  reducing  power  of  the  inverted 
products  from  various  mixtures  of  lactose 
with  sucrose,  etc.  Experiments  with  prepared 
mixtures  of  lactose  and  sucrose  by  this  method 
Rave  satisfactory  results.  To  determine  lactose 
in  sweetened  condensed  milk,  20  grins,  of 
the  sample  is  dissolved  in  water,  treated  with 
lead  acetate,  diluted  to  100  c.c,  and  filtered; 
50  c.c.  of  the  filtrate  is  neutralised  with  hydro- 
chloric acid,  using  methyl  orange  as  indicator, 
2  c.c.  of  hydrochloric  acid  (sp.  gr.  1-125)  is  added 
in  excess,  the  mixture  heated  in  a  hoiling  water- 
bath  for  30  mins.,  cooled,  treated  with  a  few  drops 
of  phospliotungstic  acid  solution,  diluted  to  100 
c.c-..  and  filtered.  After  standing  for  24  hrs.,  the 
filtrate  is  polarised  and  its  reducing  power  deter- 
mined and  the  results  ohtained  calculated  into 
lactose  as  described.  The  percentage  of  lactose 
found  is  multiplied  by  004  to  correct  for  the  volume 
of  the   lead  acetate  precipitate. — W.  P.  S. 

Xitrate  and  nitrite  assimilation  [hi/  plants].  Iron 
and  oxygen  as  necessary  agents  for  the  reduction 

of  alkali  nitrites  by  auto-o.ridisable  compounds 
[sugars].    Baudisch.     See  XVI. 

Detection  of  cane  sugar  [sucrose]  in  mill-.    Ellfldon. 
See  XIX.v. 

Patents. 

Oane-sugar;  Process  of  manufacturing .    N.  M. 

Thomas,  Pymble,  X.S.W.,  and  C.  G.  Petree, 
Rundaberg,  Queensland.  U.S.  Pat.  1,206,882, 
May  21,  1918.     Date  of  appl.,  Jan.  14,  1918. 

In  a  process  of  crushing  cane  in  stages,  with  inter- 
mediate maceration  of  the  bagasse,   the  rich  juice 


from  (lie  earlier  stages  of  crushiiiR  is  defecated  and 
the  mini  produced  is  mixed  with  thin  raw  juice 
from  later  CTUShlngs;  this  mixture  is  defecated  and 

the  mud  therefrom  is  distributed  over  the  bagasse 

at    a   stage  of  crushing    when    the   liquid  expressed 

ii.uii  the  bagasse  Is  richer  in  sugar  than  the  mud 
Itself.— J.  ii.  L. 

Sugar-refining      apparatus  [centrifuge].       K.     K. 

kaila.      Lahalna       Main,  Hawaii.        U.S.      Pat. 

1, 2117,  lit).  May  28,  1916.  Date  of  appl.,  Oct.  IS, 
1H17. 

A  (Vl.lMiUKM.  Centrifugal  basket,  open  at.  one  end, 
and  surrounded  by  a  casing  of  similar  shape,  is 
mounted  with  its  axis  horizontal.  Mounted  on  the 
same  axis  is  a  non-rotating  sleeve  movable  into  and 
out  of  the  basket.  This  sleeve,  equal  in  length  to 
the  basket,  bears  at  one  end  a  disc  which  just  tits 
into  the  latter,  and  at  the  oilier  end  a  larger  disc 
which  abuts  against  the  open  end  of  the  casing 
when  the  sleeve  is  at  the  end  of  its  I  raved  in  the 
basket.  It  bears  also  hoppers  for  charging  masse- 
euite  into  the  basket,  an  adjustable  scraper  foe 
securing  a  uniform  layer  of  sugar  in  the  latter,  and 
an  adjustable  comb  for  breaking  up  the  sugar 
layer.  The  sleeve  remains  inside  the  basket, 
throughout  the  cenlrifuging  process,  and  is  with- 
drawn to  discharge  the  sugar. — J.  H.  L. 

[Sugar   refining;]   Process  of  treating   phosphoric 

at'iii   in   he    used  as  a    clarifler  [in  ].       T. 

Hayashi  and  U.  Emura,  Assignors  to  Kwanto 
Sanso  Kabushiki  Kaisha,  Ltd.,  Tokyo,  Japan. 
U.S.  Pat.  1,269,080,  .Tune  11,  1918.  Date  of  appl., 
May  24,  1017. 

See  Eng.  Pat.  108,303  of  1917;  this  J..  WIS.  317  a. 


XVffl.    FERMENTATION  INDUSTRIES. 

Alcoholic    fermentation;    General    relationship    of 

aldehydes  to  and  the   co-ferment  of  yeast. 

C.  Neuberg.    Biochem.  Zeits.,  1918,  88,  145—204. 

A  general  confirmation  of  a  previous  statement  of 
the  author,  that  aldehydes  accelerate  the  alcoholic 
fermentation  of  dextrose  and  mannose.  The  fact 
has  been  demonstrated  by  experiments  with  a  large 
number  of  different  aldehydes.  With  the  exception 
of  vanillin,  all  acted  as  accelerators.  The  author 
also  confirms  his  former  statement  that  a  mixture 
of  keto-acids  with  potassium  phosphates  acts  as  a 
co-ferment.     (See  also  J.  Chem.   Soc,  Oct.,  1918.) 

— S.  B.   S. 

Beer  [wort];  Utilisation  of  residues  from  [liruns- 
loick] .     O.  Reinke.    Chem.-Zeit.,  1918,  42,  367. 

In  the  manufacture  of  strong  Brunswick  beer,  the 
wort  is  evaporated  until  it  contains  (10%  of  extract, 
and  then  filtered.  The  residue  thus  separated  still 
contains  about  54%  of  soluble  matter  which  may 
be  extracted  and  used  over  again,  whilst  the  in- 
soluble portion,  when  dried  and  roasted,  forms  a 
coffee-substitute.— W.  P.  s. 


/•:»:  nines;  Action  of .   VII.  M.  .Tacoby.  Biochem. 

Zeits.,  1918,  88,  35—42. 

Fob  the  development  of  the  catalase  of  the  bacter- 
ium Proteus,  alanine  and  aspartic  acid  can  be 
employed  as  well  as  leucine.  In  this  respect,  the 
catalase  differs  from  urease,  for  the  development 
of  which  leucine  is  essential.  The  catalase  develops 
satisfactorily  in  a  medium  containing  the  above- 
mentioned  amino-acids  and  sodium  lactate  with  the 
necessary  inorganic  salts.  (See  also  J.  Chem.  Soc, 
Oct.,  1918.)— S.  B.   S. 
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Patents. 

Alcohol;  Process  for  producing  from   burnt  or 

roasted  starch-bearing  materials,  etc.  B.  Kaz- 
ruann,  Battle  Creek,  Mich.,  Assignor  to  Kellogg 
Laboratories.  U.S.  Pat.  1,267,081,  May  21,  191S. 
Date  of  appl.,  Mar.  31,  1917.  Renewed  Mar.  7, 
1918. 

The  roasted  or  "burnt"  material,  after  being  sub- 
jected, if  desirable,  to  re-heating  or  dry  distillation 
and  then  cooled  by  means  of  air,  is  treated  with 
saccharifying  agents,  the  saccharine  liquid  obtained 
is  fermented  and  the  alcohol  recovered.  For  ex- 
ample, the  material  may  be  extracted  with  hot 
water,  the  undissolved  matter  subjected  to 
diastatic  action,  the  saccharine  liquid  separated 
from  the  solid  residue,  the  former  sterilised  by 
heat,  any  dextrins  present  in  it  saccharified  by 
means  of  acid,  and  the  product  fermented  and 
distilled.— J.  II.   L. 

Distilling  apparatus  [for  separating  alcohol  from 
beer].  A.  L.  .Straus.  Assignor  to  Baltimore 
Process  Co.,  Baltimore,  Md.  U.S.  Pat.  1,267,709, 
May  28,  1918.     Date  of  appl.,  Aug.  31,  1917. 

A  detachable  condenser  consisting  of  a  water- 
cooled  bundle  of  vertical  open-ended  tubes  is  fixed 
above  the  mouth  of  a  vessel  such  as  a  wort-copper. 
The  vapours  condensed  in  the  tubes  flow  back  into 
the  mouth  of  the  copper  but  are  there  caught  in  a 
collecting  pan  situated  inside  the  copper  just  below 
its  mouth.  This  pan  has  a  jacket  for  cooling  water 
and  it  discharges  through  a  tube,  also  water- 
jacketed,  which  passes  through  the  wall  of  the 
copper  and  delivers  the  condensed  alcoholic  liquid 
into  apparatus  in  which  further  separation  of 
alcohol  from  water  is  carried  out. — J.  H.  L. 

Yeast;  Process  for  pressing  .       E.  A.  Meyer, 

Bristol.  U.S.  Pat.  1.208,865,  June  11,  1918.  Date 
of  appl.,  Nov.  12,  1917. 

See  Eng.  Pat.  113,628;  this  J.,  191S,  255  a. 


XKa.-FOODS. 

Cane  sugar  [sucrose]  in  milk;  Detection   of  . 

G.  b.  Elsdon.    Analyst,  1918,  43,  292—293. 

The  following  modification  of  Gayaux's  resorcinol 
test  is  capable  of  detecting  0-02%  of  sucrose  in 
milk  :  Five  drops  of  a  mixture  of  15  c.c.  of  the 
milk  with  1  c.c.  of  hydrochloric  acid  and  01  grm. 
of  resorcinol  is  evaporated  to  dryness  on  the  water- 
bath  in  a  depression  of  a  white  spotting  tile.  In 
the  presence  of  sucrose  a  red  coloration  is  produced. 

— C.   A.   M. 


Butter  fat;  The  glycerides  of  — ■ — .    C.  Amberger. 
Z.  Unters.  Nahr.  Genussm.,  1918,  35,  313—381. 

A  sample  of  butter  fat  examined  by  the  author  con- 
tained only  24%  of  triolein.  By  fractional  crystal- 
lisation of  the  glycerides  of  hydrogenated  butter 
fat  from  various  solvents  (alcohol,  ether,  acetone), 
it  was  found  that  the  olein  had  not  been  converted 
into  tristearin,  but  into  a  mixed  glyceride.  The 
greater  part  of  the  oleic  acid  in  butter  fat  is  there- 
fore present  as  a  mixed  glyceride  and  not  as  triolein. 
The  butyric  and  caproic  acids  are  also  present  as 
mixed  glycerides;  tributyrin  and  tricaproin  could 
not  be  isolated  from  the  fat.  Butyrodiolein,  butyro- 
palinito-olein,  .-mil  oleodipalmitin  are  present,  as  is 
shown  by  analysis  of  the  glycerides  isolated  from 
the  alcohol-soluble  portion  of  hydrogenated  butter 
fat.  The  author  has  also  isolated  another 
glyceride,  m.pt.  67-9°  C,  from  butter  fat;  this 
glyceride  yielded  a  mixture  of  fatty  acids,  m.pt. 
55-5°  C— W.  P.  S. 


Purine   bases  in  foodstuffs;    Estimation  of    . 

T.  von  Fellenberg.  Biochem.  Zeits.,  1918,  85, 
323—336. 

Tables  are  given  showing  the  content  of  purine 
bases  in  a  large  number  of  foodstuffs.  The  purine 
bases  were  precipitated  as  cuprous  compounds  by  a 
method  described  in  detail  by  the  author,  and  the 
nitrogen  was  estimated  in  this  precipitate.  (See 
also  J.  Chem.  Soc,  Oct.,  1918.)— S.  B.  S. 

Plant       products      from       Colombia.       Bacharach. 
tiee  XII. 

Determination  of  lactose  m  admixture  with  sucrose 
and  invert  sugar.    Grossfeld.     See  XVII. 

Utilisation    of    residues    from     [Brunswick]    beer 
[wort].   Reinke.    See  XVIII. 

Patents. 

Edible  oils  and  fats;  Treatment  of  and  the 

production  of  butter  substitutes.  C.  Townsend, 
London.  Eng.  Pat.  117,104,  June  2,  1917.  (Appl. 
No.  7944  of  1917.) 

Whey,  preferably  obtained  as  a  by-product  from 
butler  and  cheese  making,  is  evaporated,  and  the 
residue  dried  and  powdered  for  storage.  For 
imparting  a  butter  flavour  the  powder  is  mixed 
with  water  to  the  consistency  of  cream,  and  soured 
with  lactic  bacteria  at  a  suitable  temperature,  or 
a  suitable  amount  of  lactic  acid  may  be  mixed  with 
the  whey  powder.  The  product  is  then  incorporated 
in  an  emulsifier  in  suitable  proportion,  and  at  an 
appropriate  temperature,  with  oils,  fats,  or  mar- 
garine.— C.  A.  M. 


drain;    Method    of    deodorising .      W.    Frick, 

Hochst,  Germany,  Assignor  to  General  Electric 
Co.  U.S.  Pat.  1,267,204,  May  21,  1918.  Date  of 
appl..  Jan.  8,  1915. 

Grain  which  has  become  wet  and  musty  Is  sub- 
jected to  the  action  of  a  mixture  of  ozone  and 
steam,  and  then  dried  in  fresh  air. — W.  P.  S. 

Juiee-asepHcising  process.  H.  Coffman,  Nazareth, 
Pa.  U.S.  Pat.  1.270,098,  June  25,  1918.  Date  of 
appl.,  Apr.  10,  1917. 

Fkuit  juice,  immediately  after  it  has  been  extracted 
from  the  fruit,  is  placed  in  bottles,  carbon  dioxide 
is  introduced  into  the  latter  to  displace  the  air,  the 
bottles  are  sealed,  heated  in  water  at  145°  F. 
(63°  C),  then  cooled,  and,  after  the  lapse  of  48  hrs., 
again  heated  at  the  same  temperature  for  15  mins. 

— W.  P.  S. 


XIXb.-WATER  PURIFICATION;    SANITATION. 

Water;  Determination    of  magnesia  in  .       M. 

Monhaupt.     Chem.-Zeit.,  1918,  42,  338. 

A  few  drops  of  methyl  orange  solution  are  added 
to  100  c.c.  of  the  water,  the  latter  is  neutralised 
in  the  cold,  5  c.c.  of  3%  potassium  oxalate  solution 
and  a  known  excess  of  N/10  alkali  solution  (equal 
volumes  of  N/W  sodium  hydroxide  and  carbonate 
solutions)  are  added,  and  the  mixture  is  diluted  to 
200-  c.c.  The  quantity  of  sodium  hydroxide  added 
must  be  more  than  that  of  the  magnesia  present 
In  the  water.  After  filtration,  100  c.c.  of  the  filtrate 
is  treated  with  5  c.c.  of  2%  neutral  calcium  chloride 
solution  and  then  titrated,  without  filtration  of 
the  calcium  oxalate  and  carbonate,  with  A7/10  acid. 

— W.  P.  S. 
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Phosphoric  acid;  Oolorimetrio  estimation  of in 

potable  toater.   P.  N.  van  Eck.    Phann.  Weekblad, 
l'.Hs,  65,  1037—1040. 

Stannuis  chloride  can  replace  hydrazine  sulphate 
in  Rlegler's  colorlmetrlc  method  of  estimating 
phosphoric  add  (this  .!.,  1916,  798),  the  same  blue 
coloration  being  produced.— a.  ,i.  w. 

Permutite;  Basic  exchange  in  .    V.  Rothmund 

and  G.  Korufeld.    z.   anorg.    Ohem.,   1918,  103, 
129—103. 

The  basic  exchange  which  takes  place  between 
hydrated  alumlnoslllcates,  such  as  the  soil  seolltes 
or  the  artlflclal  product  permutite,  and  neutral  salt 
solutions  is  a  true  chemical  acl  Ion  and  no)  a  process 

of  adsorption.  In  the  case  of  pcrniut  ile,  equili- 
brium is  rapidly  established  between  the  solid  and 
a  neutral  salt  solution,  and  the  composition  of  the 
resulting  permutite  is  found  to  depend  upon  the 
relative  concent  rations  of  the  Interchangeable 
basic  radicles  In  solution.  (See  also  ,i.  Cbem.  Soc, 
1918,  ii..  815.)— E.  H.  R. 

Trypaflavin  solutions;  The  keeping  properties  of 
.    A.  Abehnann.    Phann.  Zelt,  1918,  68,  270. 

Tiik  yellow  dyestuiv  Trypaflavin  (dlamlnomethyl- 
acrldlnlnm  chloride)  is  employed  therapeutically  In 
the  form  of  a  0-1%  solution  as  a  bactericide  which 

is  comparatively  non-toxic  to  animal  tissues  and 
preserves  its  activity  In  presence  of  serum.  The 
0-1%  solution  is  extremely  sensitive  to  strong  sun- 
light; it  turns  brown  niter  exposure  for  one  day, 
and  the  brown  colour  slowly  increases  on  further 
exposure  to  light.  A  solution  exposed  to  Ughl  and 
left  open  to  the  nirfor  a  month  was  found  to  be 
dark  blown  In  colour  and  to  have  developed  a 
growth  of  Actinomyces,  in  spite  of  the  fact  that 
some  of  the  Trypaflavin  was  still  undecomposed. 
With  the  addition  of  sodium  carbonate,  sulphite, 
or  chloride,  decomposition  takes  place  with  the 
formation  of  a  brownish  precipitate,  but  the 
liquid  remains  bright  yellow  on  exposure  to  light. 
Trypaflavin  solutions  keep  perfectly  well  in  the 
dark,  and  decompose  only  slowly  in  diffused  day- 
light; 1%  solutions  are  considerably  more  stable 
than  01%  solutions.  Addition  of  acetic  or  citric 
acid  or  of  hydrogen  peroxide  produces  the  brown 
coloration  even  in  the  dark,  and  must,  therefore 
be  avoided.  Adequate  protection  from  light  by  the 
use  of  dark-coloured  bottles  and  preservation  in  the 
form  of  more  concentrated  solutions  are  recom- 
mended.— J.  F.  B. 

Patents. 

Water-distillina  apparatus.  G.  B.  Furman,  East 
Orange,  X..I.  U.S.  Pat.  1.208,233,  June  4,  191S. 
Date  of  appl.,  Aug.  25,  1915. 

Tiik  apparatus  consists  of  a  main  tank  and  two 
auxiliary  tanks,  together  .with  a  device  for  inain- 
'taiulng  a  constant  level  of  water  In  the  tanks. 
Steam  from  a  boiler  is  conducted  to  a  coil  In  the 
main  tank,  connected  with  a  second  coil  in  the  first 
auxiliary  tank.  A  coil  in  the  second  auxiliary  tank 
serves  to  condense  water  vaporised  from  the  main 
and  first  auxiliary  tanks.  The  condensed  water 
from  the  three  coils  is  collected  In  a  common 
receiver.— W.  P.  S. 


Antiseptic  dressing.  W.  R.  Walker,  Westminster. 
Ens.  Pat.  117,750,  Oct.  19,  1917.  (Appl.  No. 
1.-..222  of  1917.) 

Cotton-  wool,  fibre,  or  other  suitable  material  is 
first  treated  with  a  solution  of  paraffin  wax  or 
mixture  of  waxes  in  ether  or  other  suitable  solvent, 
and.  after  the  solvent  has  been  driven  off,  with  a 
sedation  of  Flavine  or  other  dye  which  has  an  anti- 
septic action.— L.  A.  C. 


Purifying  fluids  [e.g.,  drinking  water];  Process  for 

.    B.  Schwerin,  Assignor  to  Elektro-Osmose 

A.-G.  (Graf  Schwerin  Ges.),  Berlin.  U.S.  Pat 
1.269,008,  June  11,  1918.  Date  of  appl.,  Dec.  4, 
l'.tu;. 

See  Ger.  Pat.  294,754  of  1915;  this  J.,  1917,  402. 

Evaporating  and  distilling  apparatus   [for  water}. 
Eug.  Pat.  111,480.     See  I. 


XX. -ORGANIC  PRODUCTS  ;   MEDICINAL 
SUBSTANCES;    ESSENTIAL  OILS. 

Strophanthus  seeds;   The  sulphuric  acid  test  for 

.    P.    Bohrlsch.      Pharm.    Zeit.,    1918,    63, 

318—319. 

The  sulphuric  acid  test  for  strophanthin,  by  which 
a  green  coloration  is  obtained  Immediately  with 
the  officinal  (Komte)  variety  of  strophantus  seed, 
has  not  been  very  accurately  specified.  Especially 
when  the  word  "  cross-section  "  is  interpreted  to 
mean  the  surface  of  a  seed  which  has  been  cut  In 
half,  the  Indications  of  the  test  are  very  variable 
aud  indefinite.  The  author  has  investigated  the 
various  modifications  of  the  test  which  have  been 
proposed,  and  recommends  the  following  pro- 
cedure : — Thin  cross-sections  of  the  seeds  are  placed 
on  an  object  glass  and  treated  with  a  little  ether 
to  remove  the  fat;  they  are  then  covered  with  one 
drop  of  sulphuric  acid  which  lias  been  diluted  with 
one-fourth  of  its  weight  of  water.  The  endosperm 
and  at  least  the  outer  portions  of  the  embryo  leaves 
should  show  a  dee])  green  coloration,  which  is  best 
observed  under  a  low-power  microscope  or  a  strong 
magnifying  glass. — J.  F.  B. 

Alkaloids  of  the  pomegranate  tree.  V.  Resolution 
of  pcllctierine  and  methylisopelletierine  into  their 
optical  antipodes.  Elucidation  of  Tanret's  bases. 
K.  Hess  and  A.  Eichel.    Ber.,  1918,  51,  741—747. 

Pelletierine  and  methylisopelletierine  have  been 
resolved  by  means  of  active  tartaric  acids.  Some 
optically-active  modifications  of  these  bases  were 
described  by  Tauret  as  occurring  among  the  alkal- 
oids of  the  pomegranate,  but.  the'  constants  quoted 
by  him  were  much  higher  than  those  now  observed. 
The  authors  feel  more  than  ever  justified,  there- 
fore, in  their  statement  that  no  active  modifications 
are  present  in  the  root.  (See  further  J.  Chem.  Soc, 
1918,  i.,  404.)— J.  C.  W. 

Arecaidine  and  arecoline;  Xeir  method  for  preparing 

.     Elucidation  of  the  constitution  of  guvacine 

ami  arecaine.  Synthesis  of  1-methyltetrahydro- 
pyridine-carboxyUo  acids.  I.  K.  Hess  and  F. 
Leibbraudt.    Ber.,  1918,  51,  800—820. 

When  the  1-methylpiporidinecurboxylic  acids  are 
brominated  in  alcohol  and  the  products  are  heated 
with  sodium  ethoxide,  1-methyltetrahydropyridme- 
carboxylic  acids  are  produced.  These  are  closely 
related  to  the  alkaloids  of  the  areca  nut.  For 
example,  arecaidine  is  l-methyl-1.2.5.6-tetrahydro- 
pyridine-3-carboxylic  acid,  and  arecoline  is  its 
methyl  ester,  and  these  may  be  obtained  by  the 
above  method  from  methyl  l-methylpiperidine-3- 
carboxylate  (N-methylnipecotinate).  Two  other 
alkaloids  have  teen  found  in  the  areca  nut,  namely, 
the  acids  guvacine  and  its  N-methyl-derivative, 
arecaine.  The  authors  have  synthesised  1-methyl- 
L.4.5.6-tetrahydropyrldine-2-carboxyllc  acid  from 
l-inethylpipcridine-2-earboxylic  acid  (N-methylpipe- 
colinic  acid),  but  have  found  that  whilst  this  closely 
resembles  arecaine  it  is  not  identical  with  it.  When 
guvacine  is  hydrogenated  with  the  aid  of  colloidal 
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platinum,  however,  it  yields  piperidine-4-carboxylie 
acid.  Consequently,  guvacine  is  a  tetrahydropyri- 
dine-4-carboxylic  acid,  probably  the  1.2.5.0  deriva- 
tive. 

In  another  paper  (Ber.,  1918,  51,  1004—1000),  Hess 
shows  that  the  methyl  ester  of  guvacine,  "  guva- 
coline,"  is  also  present  in  the  areca  nut. 

On  the  other  hand,  Freudenberg  (ibid.,  970— 9S2) 
submits  evidence  to  the  effect  that  guvacine  is 
simply  demethylated  areeaidine,  in  which  case 
arecaine  and  areeaidine  are  identical.  (See  further 
J.  Chem.  Soc,  i.,  403.)— J.  C.  W. 


Catalysts;  Influence  of  foreign  substances  on  the 

activity  of .    IV.  Experiments  with  palladium 

hydrosol  in  the  presence  of  mercury  and  mercuric 
oxide.  C.  Paal  and  W.  Hartmann.  Ber.,  191S, 
51,  711—737. 
The  influence  of  mercury  on  the  absorptive  power 
of  palladium  was  known  even  to  Dulong  and 
Thenard,  and  since  the  advent  of  colloidal  solutions 
of  the  platinum  metals  as  catalysts,  mercury  salts 
have  been  classed  with  the  anti-catalysts.  In  the 
course  of  the  present  work,  however,  it  has  been 
found  that  palladium  hydrosol,  protected  by  sodium 
protalbinate,  permanently  loses  its  power  of 
activating  hydrogen,  and  thus  stimulating  pro- 
cesses of  reduction  of  all  kinds,  if  it  is  left  in  con- 
tact with  mercury,  and  especially  yellow  mercuric 
oxide,  but  that  such  a  preparation  has  practically 
undiminished  influence  on  hydrogen  peroxide.  A 
long  series  of  experiments  is  described  which  prove 
that  the  inactivation  of  the  colloidal  palladium  is 
due  to  its  power  of  sending  mercury  or  its  oxide 
into  colloidal  solution.  This  power  of  "  peptisa- 
tion  "  is  not  exerted  by  sodium  protalbinate,  at 
any  rate  on  free  mercury,  although  mercuric  oxide 
is  taken  up  if  shaken  with  the  salt  in  an  atmosphere 
of  hydrogen. — J.  C.  W. 

Hydrogenation  of  aromatic  compound*  with  the 
help  of  platinum.  III.  Hydrogenation  with 
platinum  containing  oxygen.  R.  Willstiitter  and 
D.  Jaquet.    Ber.,  1918,  51,  707—779. 

Users  of  platinum  in  catalytic  reductions  have 
begun  to  recognise  that  it  sometimes  matters 
whether  the  catalyst  is  entirely  free  from  occluded 
oxygen  at  the  outset  or  has  been  freely  exposed 
to  the  air.  For  example,  Hess  (Ber.,  1913,  46,  3120, 
4104)  has  shown  that  the  rigid  exclusion  of  oxygen 
is  necessary  in  order  to  ensure  success  in  the 
reduction  of  pyrrole  and  some  of  its  derivatives. 
The  present  paper,  however,  describes  cases  of  the 
opposite  kind,  in  which  the  catalyst  must  be  occa- 
sionally activated  by  exposing  it  to  oxygen.  The 
most  interesting  example  is  phthalic  anhydride.  If 
this  is  dissolved  in  glacial  acetic  acid  and  treated 
with  hydrogen  in  the  presence  of  platinum-black, 
only  a  small  volume  of  gas  is  absorbed,  unless  the 
apparatus  is  opened  as  occasion  requires  and  the 
catalyst  is  agitated  in  contact  with  the  air.  Then 
the  reduction  proceeds  smoothly  by  way  of  phthalide 
and  o-toluic  acid,  to  hexahydrophthalide,  hexa- 
hydro-o-toluic  acid,  and  hexahydrophthalic  acid. 
Indeed,  the  influence  of  phthalic  anhydride  is  such 
that  it  even  inhibits  the  hydrogenation  of  benzene 
and  phthalic  acid  under  ordinary  conditions.  It 
appears,  therefore,  that  platinum  and  oxygenated 
platinum  must,  be  regarded  as  distinct  catalysts. 
In  the  case  of  phthalic  anhydride,  it  is  obvious  from 
the  above  that  the  oxygen-ring  is  attacked  before 
the  benzene  nucleus,  but  in  the  case  of  phthalimide 
the  sole  product  is  hexahydrophthalimide,  the  side 
ring  remaining  intact.  The  reduction  of  indole  to 
the  utmost  limit,  represented  by  octahydroindole 
("  perhvdroindole  "),  is  also  described.  (See 
further  J.  Chem.  Soc,  1918,  i.,  391.)— J.  C.  W. 


Selenium    derivatives    of    antipyrine;    Hew    . 

[Determination  of  selenium  in  organic  com- 
pounds.] F.  von  Konek  and  O.  Schleifer.  Ber., 
1918,  51,  842— S55. 

Selenium  monochloride  reacts  with  antipyrine  as 
though  it  had  the  constitution,  SerSeCL,,  giving 
diantipyryl  diselenide  (or  "  selenoselenide  "), 

t^C(CHs)-N-CH3  -l 
C\  I 

xCO N-CeHjJs 

This  deposits  selenium  on  boiling  with  hydrochloric 
acid,  giving  diantipyryl  selenide  (compare  Ger.  Pat. 
299,510).  Selenium  tetrachloride  reacts  to  form 
diantipyrylselenium  dichloride  (Cj.H^ON^SeCl... 
The  methods  for  estimating  selenium  in  organic 
compounds  are  reviewed,  none  being  found  quite 
satisfactory.  The  above  compounds  were  analysed 
by  digesting  them  with  pure  sulphuric  acid  (10  c.c. 
for  0-2  grm.)  until  a  brownish-green  colour 
developed,  then  diluting  to  about  200  c.c,  saturating 
with  sulphur  dioxide,  and  collecting  the  precipitated 
selenium  next  day.  The  drawback  to  this  method 
is  the  difficulty  of  determining  when  to  stop  the 
action  of  the  sulphuric  acid,  as  it  should  not  proceed 
so  far  that  much  selenious  acid  is  produced.  (See 
further  J.  Chem.  Soc,  191S,  i.,  407.)— J.  C.  W. 


"  Perka-ylycerol."  [Potassium  lactate  solution.] 
P.  Panwitz  and  A.  Beythien.  Z.  Unters.  Nahr. 
Genussm.,  191S,  35,  385— 3S7. 
A  glycerol  substitute  sold  under  the  name  "  Perka- 
glycerol  "  consists  of  an  aqueous  solution  contain- 
ing 05 — 0S%  of  potassium  lactate. — W.  P.  S. 


Acetone;  Detection  of .   I.  M.  Kolthoff.    Pharm. 

Weekblad,  1918,  55,  1021—1029. 

In  Frommer's  test  for  acetone  (Berl.  Klin. 
Wocheuschr.,  1902,  42,  1005),  salicylaldehyde  can  be 
replaced  by  vanillin,  but  not  by  acetaldehyde  or 
formaldehyde. — A.  J.  W. 


Keeping  properties  of  Trypaflavin  solutions.    Abel- 
niann.    See  XIXb. 


Detection  of  glucuronic  acid  and  other  acids  icith 
similar  behaviour  by  the  naphthoresorcinol  re- 
action.   Van  der  Haar.    See  XXIII. 


Combined  estimation  of  tyrosine  and  uric  acid  in 
the  same  solution.  Herzfeld  and  Klinger.  See 
XXIII. 


Patents.  . 

Glandular  extractive  product  and  process  of  manu- 
facturing same.  T.  B.  Aldrich,  Assignor  to  Parke, 
Davis  &  Co.,  Detroit,  Mich.     U.S.  Pat.  1,271,111, 
July  2,  1918.    Date  of  appl.,  Mar.  3,  1913. 
The  infundibular   lobe  of  the  pituitary  gland    is 
dehydrated  and  freed  from  fat.  and  then  extracted 
with  glycerin.    By  the  addition  of  a  suitable  pre- 
cipitant (alcohol  or  acetone)  to  the  extract,  a  sub- 
stance   is    precipitated    possessing     pressor     and 
"  oxytocic  "  properties. — L.  A.  C. 


D i[h ydr]ox yd ia m i noa rsenobenzene ,-  Metallic  deri- 
vatives of .    J.  Danysz,  Sevres.  France.    U.S. 

Pat.  1,209,792,  June  18,  1918.  Date  of  appl., 
July  2S,  1916. 

See  Eng.  Pat.  104,490  of  1916;  this  J..  1917,  906. 
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XXH.-EXPLOSIVES  ;  MATCHES. 

]'.UI.\  I. 

Bwplotioe  materials;  Machine  for  making  pellets 

nam    pulverulent    or    granular .     T.    M. 

OrelBchere,  Glasgow,  and  R.  Q.  Orelseher,  Olarks- 
ton,  Kenfrew.    Eng.   Pat.   11T.904,   Pec   16,   1916. 

i.Vppl.   No.  18,034  of  1910.1 


XXm.    ANALYSIS. 

Analysis;  .Yen-  method  of  qualitative  without 

the   use   of   hydrogen    sulphide.     G.    Almkvlst. 
Z.  anorg.  Cheni.,  IMS,  103.  I'm     2.'!'.i. 

A    Ntw    lin-t H.ul  of  qualitative  analysis    is  described 

in  some  detail.  Although  ii  dues  not  effect  h  quan- 
titative separation  of  the  different  groups  and  sub- 
groups, ii  is  claimed  thai  all  the  commoner  metals 
can  !><•  readily  detected.  The  principal  group  re- 
agenl  is  a  mixture  of  potassium  hydroxide,  potas- 
sium carbonate,  and  hydrogen  peroxide.  The 
dements  of  group  I.,  soluble  iii  this  reagent,  are 
As,  Sb,  Sn,  l'li,  Zn,  Al.  and  Or;  the  elements  of 
group  II..  Insoluble  in  the  reagent,  are  Alt.  Hi;.  Bl, 
I'e.  Mn.  On,  Cd,  Ni,  Co,  Ca,  Sr,  Ba,  and  Mr; 
croup  III.  comprises  the  alkali  metals  and 
ammonia.  Full  details  for  the  detection  of  each 
metal  in  the  three  groups  are  given.  (See  also 
.1.  Ohem.  Soc.,  191S,  ii.,  333.)— E.  H.  K. 

Murium:  Volumetric  determination  of and  the 

solubility  of  barium  chromate  in  various  aqueous 

solutions.    J.   Waddell.    Analyst,  litis,  43,  287— 
289 

Barium  chromate,  as  obtained  In  the  separation  of 
barium  from  calcium  and  strontium,  may  be  dis- 
solved in  hydrochloric  acid  and  determined 
volumetric-ally  by  a  method  similar  to  that  used 
for  lead.  SfflLCrO  +12HC1+6KI  i;i«'I  +  2C'rCl.>+ 
8H,0+3I,.  The  solution  of  the  barium  salt  is 
treated  With  30%  ammonium  acetate  solution 
(10  c.c.  to  50  c.c.  of  a  0-3%  solution  of  barium 
chloride),  and  the  barium  precipitated  by  adding 
15  c.e.  of  10%  ammonium  bichromate  to  the  boiling 
liquid.  The  precipitate  is  washed,  dissolved  in  a 
mixture  of  25  c.c.  of  strong  hydrochloric  acid  and 
75  c.c.  of  water,  and  the  solution  made  up  to 
200  c.c,  treated  with  6  grins,  of  potassium  iodide, 
and  allowed  to  stand  for  10  mins.  The  liberated 
iodine  is  then  titrated  with  standard  thiosulphatc 
solution.  This  method  was  used  to  determine  the 
solubility  of  barium  chromate  in  water  and  various 
aqueous  solutions,  the  following  results  being 
obtained: — Water,  0-78;  1%  ammonium  acetate 
solution.  2-80;  10%  ammonium  acetate,  3-58;  20%, 
507:  10%  ammonium  nitrate,  489:  10%  sodium 
chloride,  &39;  and  1%  acetic  acid,  1104  parts  per 
100.000  of  washing  liquid.  Water  is  thus  the  best 
medium  for  washing  precipitated  barium  chromate. 

— C.  A.  M. 
Manganese;     Microchemleal     reaction     for     . 

J.   B.  Menke.     Chem.   Weekblad.  1918,    15,  868 

869. 
Muraunsa  sulphate  gives  with  a  drop  of  ammonia 
containing  cyanurlc  acid  a  precipitate  of  manga  nous 
hydroxide.  After  the  lapse  of  a  few  minutes,  or 
Immediately  on  boiling,  colourless  unstable  needles 
of  high  polarising  power  separate from  the  mixture. 

—A.  J.  W. 

Bismuth:  Electro-analysts  of without  platinum 

electrodes.       P.  Poch.      Anal.  Fis.  Quixn.,   1918, 

16.  520—533. 
The  author  has  devised  a  method  of  estimating 
bismuth  eleetrolytically.  It  can  be  carried  out  in 
solution  in  nitric,  tartaric,  sulphuric  or  acetic  acid. 
and  also  in  ammoniacal  solution.  The  experiments 
were  made  with  platinum  electrodes,  with  a  plati- 
num anode  and  a  copper  cathode,  with  a  platinum 


Cathode  and  an  iron  or  graphite  anode,  and  with 
a  copper  cathode  and  an  Iron  or  graphite  anode. 

—A.  J.  W. 

Molyodenum;    Determination   of  .    K.    Wolf. 

Z.  angew.  Chem.,  1918,  31,  140. 
Tiik  conversion  of  a  precipitate  of  molybdenum 
sulphide  into  .Moo.  by  ignition  is  not  quantitative 
it'  the  temperature  rises  above  450°  C,  as  sublima- 
tion then  occurs  to  an  appreciable  extent.  A  tem- 
perature of  400°  C.  suffices  and  it  is  most  convenient, 
and  certain  to  ignite  the  precipitate  in  an  eleetric- 
aiiy  heated  furnace  at  a  temperature  of  425°  c. 

— H.  J.  H. 

Carbon  monoxide;  Behaviour  and  detection  of  the 

smallest    'inutilities    of  in  the  "chlorate" 

pipette.    K.  A.  Hofmann  and  II.  Schibsted.    Ber., 
1918,  81,  S37— 842. 

An  absorption-pipette  for  hydrogen  lias  previously 
been  described  (this  J..,  1910,  1002,  1003),  which 
contains  porous  tubes  impregnated  with  platinum 
and  a  little  palladium,  partially  immersed  in  a 
solution  of  sodium  chlorate  activated  by  osmium 
tetro.xide.  The  rate  at  which  hydrogen  is  oxidised 
in  this  pipette  is  greatly  lessened  by  traces  of 
carbon  monoxide,  but  Inasmuch  as  Ihe  active  surface 
of  the  platinised  tubes  becomes  smaller  as  the 
absorption  proceeds  and  the  liquid  rises,  a  direct 
observation  of  the  rate  of  absorption  does  not  give 
a  true  idea  of  the  influence  of  carbon  monoxide. 
As  the  part  of  the  pipette  in  which  the  tubes  are 
packed  is  cylindrical,  the  active  area  is  propor- 
tional to  the  volume  of  gas  unabsorbed,  so  it  is 
possible  to  arrive  at  a  "  relative  rate  of  absorp- 
tion "  at  any  period.  With  pure  hydrogen,  this 
rate  is  constant,  or  slowly  rises,  until  half  the  gas 
is  absorbed,  whereas  traces  of  carbon  monoxide 
cause  very  rapid  falls  in  this  rate.  If  the  pipette 
is  standardised,  therefore,  and  a  curve  is  plotted 
connecting  the  relative  rates  of  absorption  at  "  half 
volume  "  with  various  proportions  of  carbon 
monoxide,  the  phenomenon  can  be  adapted  to 
analytical  purposes. — J.    C.  W. 

instilling  in  [superheated]    steam    under    reduced 

pressure;      Laboratory      apparatus       for      . 

('.  Harries    and    R.  Haarmann.      Ber.,  191S,  81, 
788—790. 

In  the  apparatus,  which  is  fully  described  with 
diagrams,  steam  at  3 — 4  atmos.  pressure  is  admitted 
through  a  throttle-valve  into  a  superheating  cham- 
ber kept  at  about  300°  C,  and  then  into  the  sub- 
stance in  the  evacuated  distillation  flask.  The 
vapours  from  the  distillation  flask  pass  through 
a  wide  tube  partly  filled  with  short  pieces  of  glass 
tubing  in  order  to  prevent,  foaming  and  spraying 
over  of  liquid  into  the  condenser. — J.  C.  W. 

Glycerol ;  The  copper  method  for  estimating  . 

F.   L.   Weiss.       Chem.    Weekblad,   1918,  IS,  802— 

8G8. 

THERE  Is  no  definite  chemical  compound  of  copper 
and  glycerol,  the  proportion  of  copper  in  the 
glycerol-copper  complex  being  determined  by  four 
factors,  riz..  the  proportion  of  glycerol  in  the  solu- 
tion, the  copper  content  increasing  with  the 
glycerol:  the  temperature,  the  proportion  of  copper 
falling  with  rise  of  temperature,  especially  in  very 
dilute  solutions;  the  degree  of  dilution  of  the  liquid, 
and  the  concentration  of  the  free  alkali. — A.  J.  W. 

d-Gtyouronic    acid    ami    other   acids   with    similar 

behaviour;    Detection    of   by    the    naphtho- 

resorcinol     reaction.      A.    W.    Van    der    Haar. 
Biochem.  Kelts.,  1918,  88.  205—212. 
The    substance    is    first   hydrolysed    with    5%    sul- 
phuric   acid,  and    the    solution    neutralised    with 
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barium  hydroxide,  filtered  and  concentrated.  Lead 
acetate  is  then  added,  and  after  filtration  basic  lead 
acetate.  The  glycuronate  is  contained  in  the  pre- 
cipitate thus  produced,  which  is  heated  with  10  c.c. 
of  10%  hydrochloric  acid  and  100  mgrms.  of 
naphthoresorcinol  for  1  minute.  After  cooling  to 
50°  C.  the  solution  is  shaken  with  benzene;  if 
glycuronic  acid  is  present  a  violet  colour  is  pro- 
duced in  the  benzene,  which  can  be  characterised 
bv  a  band  in  D  in  the  spectrum.  (See  also  J.  Chem. 
Soc.,  Oct.,  1918.)— S.  B.  S. 

Tyrosine   and  uric  acid;  Combined  estimation  of 

in  the  same  solution.     E.  Herzfeld  and  R. 

Klinger.    Biochem.  Zeits.,  1918,  88,  283—285. 

The  two  substances  are  estimated  together  by 
Folin's  phenol  reagent,  the  tyrosine  giving  a  colour 
twice  as  strong  as  the  corresi>onding  amount  of 
uric  acid.  The  latter  is  then  destroyed  by  hydro- 
gen peroxide  and  sodium  hydroxide,  and,  under 
specified  conditions,  the  phenol  reagent  is  added 
again,  and  the  tyrosine  alone  estimated.  (See  also 
J.  Chem.  Soc,  Oct.,  1918.)— S.  B.  S. 

Determination    of  acid   in   woollen,  fabric.     Wood- 
mansey.    See  V. 

Application  of  rapidly  rotating  metallic  redactors 
in  the  determination  of  vanadic  acid.  Gooch  and 
Scott.     See  VII 

Estimation  of  oxygen  in  working  cyanide  solutions. 
White.    See  X. 

Determination  of  lead  in  ores,  etc.     Stahl.     See  X. 

Pure  antimony.     Groschuff.     See   X. 

Determination     of     turpentine    and     detection    of 
adulterants.     Tausz.     See  XIII. 

Preparation     of     samples     for     leather     analysis. 
Veitch  and  Frey.    See  XV. 

Determination   of  fat  in  leather.      Levi  and  Orth- 
mann.    See  XV. 

Unfermeniable  sugars  (glutose)  of  cane  molasses, 
their  preparation,  properties,  and  determination. 
Muller.     See  XVII. 

Estimation   of   dextrose    by   means    of   h'ypoiodite. 
Willstiitter  and  Schudel.     See  XVII. 

Determination  of  lactose  in  admixture  with  sucrose 
and  invert  sugar.     Grossfeld.     See  XVII. 

Detection  of  cane  sugar  [sucrose]  in  milk.    Elsdon. 
See  XIXa. 

Estimation    of  purine   bases   in   foodstuffs.        Von 
Fellenberg.     See  XIXa. 

Determination   of  magnesia   in  water.    Monhanpt. 
See  XIXb. 

Colorimetrie  determination    of  phosphoric  acid   in 
potable  water.    Van  Eclc.     See  XIXb. 

The   sulphuric   acid    test    for    strophanthus    seeds. 
Bohrisch.     See  XX. 

Detection  of  acetone.    Kolthoff.     See  XX. 

Patent. 
1  iscosity  measuring  instrument.    H.  R.  Edgeeomb, 

Wilkinsburg,     Pa.,     Assignor    to    Westinghonse 

Electric     and     Manufacturing     Co.       U.S.     Pat. 

1.270.800,   July  2,   IMS.     Date  of  appl.,   Aug.   11, 

1913 
As  apparatus  for  measuring  the  viscosity  of  heavy 
oil  or  grease  comprises  a  vertical  .iacketed  cylinder 
containing  the  material  to  be  tested,  provided  with 


a  piston  supported  by  an  external  adjustable  spring 
above  It.  The  cylinder  is  moved  axially  at  a  uni- 
form rate  by  means  of  a  hydraulic  cylinder  below 
it,  and  the  time  of  its  movement  is  recorded.  A 
record  sheet  is  attached  to  the  cylinder,  and  the 
vertical  movement  of  the  piston,  as  modified  by  the 
viscosity  of  the  fluid  and  the  resistance  of  the 
spring,  is  transformed  t>y  a  bell  crank  lever  into  a 
horizontal  movement  and  recorded  on  the  moving 
sheet.— W.  F.  F. 

Patent  List. 

The  dates  given  in  this  list  are,  in  the  case  of  Applications  for 
Patents,  those  of  application,  and  in  the  case  of  complete  Speci- 
fications accepted,  those  of  the  Official  Journals  in  which  the 
acceptance  is  announced.  Complete  Specifications  thus  advertised 
as  accepted  are  open  to  inspection  at  the  Patent  Office  immediately 
and  to  opposition  within  two  months  of  the  date  given. 

I.— GENERAL;  PLANT;   MACHINERY. 
Applications. 

Adams.    Furnaces.    14,977.     Sep.    11. 

Baily  and  Cope.    14,400.    See  X. 

Bawtree  and  Hadfield.  Apparatus  for  applying 
thick  coating  of  fluid,  etc.,  material  to  the  interior 
surfaces  of  cylinders.    14,579.    Sep.  7. 

Beale  and  Dunkerley.  Refrigeration.  14,S75. 
Sep.  12. 

Candlot.  Kilns  or  shaft  furnaces.  14,408. 
Sep.  5.     (Fr.,  Mar.  23,  1917.) 

Ely.     Furnaces.    14,047.     Sep.  9. 

Hutchius.  Means  for  treating  gases  with  liquids. 
14,933.     Sep.  13. 

Mclntyre,  and  Milne  and  Son.  Means  for  dry- 
ing, concentrating,  and  filming  solids,  liquids,  semi- 
liquids,  etc.     14,230.     Sep.  2. 

Nederlandsche-Maatschappij.    14,447.    See   XIX. 

Roberts.     Kilns  or  furnaces.     14,791.     Sep.  11. 

Saunders  and  Walsh.     14,422.     See  II. 

Stein  et  Cie.  Oscillating  furnaces.  14,248. 
Sep.  2.     (Fr.,  Oct.  24,  1917.) 

Stein  et  Cie.  Continuous  re-heating  furnaces. 
14,790.     Sep.  11.     (Fr.,  Nov.  5,  1917.) 

Stewart.     Filtration   apparatus.     14,307.     Sep.    4. 

Thomson.  Colour-heat  insulation.  15,001. 
Sep.  14. 

Complete  Specifications  Accepted. 

12,020  (1917).  Savage,  and  Brinjes  and  Goodwin. 
Edge-runners,  pan  and  like  mills.  (118,405.) 
Sep.  11. 

13.413  (1917).    Rimmer.     See  XIX. 

1S.020  (1917).  Norton.  Grinding-machines. 
(118.537.)     Sep.  11. 

4800  (191S).  Moore.  Apparatus  for  agitating 
liquids,  powders,  granular  substances,  etc. 
(118.507.)     Sep.  11. 

II  —FUEL;  GAS;  MINER AL  OILS  AND  WAXES; 

DESTRUCTIVE    DISTILLATION;    HEATING; 

LIGHTING. 

Applications. 

Bailey.  Method  of  treating  peat,  etc.,  by  super- 
heated  steam.    14.204.     Sep.  2. 

Bargate  and  Desmond  Desulphurising  gaseous 
distillates.     14,955.     Sep.  14. 

Chance.  Washing  coal  and  concentrating  ores 
and  minerals.  14,045.  Sep.  9.  (U.S.,  Aug.  27, 
1917.) 

Clark.    Method  of  treating  oils.    14.058.     Sep.  9. 

Hart.  Suction-sas  scrubbers  and  coolers.  14,349. 
Sep.  4.      (Australia.  Aug.  28,  1917.) 

Hart.  Suction-gas  plants.  14.02S.  Sep.  9. 
(Australia,  Nov.  13.  1917  ) 

lies.     14,663.     See  X. 

Jackson,  and  Woodall  and  Duckham.  Manufac- 
ture of  gas  in  vertical  retorts.     14,712.     Sep.  10. 

Jackson  and  Spieer.  Liquid  fuel  for  internal- 
combustion  engines.    14,830.     Sep.  12. 
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Mantle.  Treating  mute,  etc.,  lubricating  oils  to 
eliminate  sulphur  ami  other  Impurities,  14,673. 
Bep.  10. 

Nitrogen  Products  ami  Carbide  Co.,  and  Perkln. 
Destructive  distillation  of  carbonaceous  materials. 
14,519.    Sep.  6. 

Saunders  ami  Walsh.  Purification  of  pases. 
14,422.    Sep.  5. 

Boa  ITranco-Belge  de  Funs  a  Coke,  line-bases 
or  pledrolts   Cor  coking  ovens.    14,726,    Sep.    10. 

ill.  Oct   I'-'.    l'.HT.i 

Stafford.  Destructive  distillation  of  wood. 
II. 70s.    Sep.    in.     (U.S.,  Sep.   10.  1917.) 

si. -wari.  Explosive  substances  for  internal-coin- 
bastion  engines,  etc,    14,283.    Sep.  '■'■. 

White  i sin,  lair  Refining  Co.).  Cracking  hydro- 
carbons.    1  1,885.     Sep.    11'. 

White.  Distillation  of  solid  carbonaceous 
material.    1 1,773.    Sep.  11, 

Wilton.  Gas  plant,  coking  plant,  etc.  14,408. 
Sep.  4. 

Compute  Specifications  Accepted. 

12,866  (1017).  Ore.  Coke  ovens.  (118,470.) 
Sep.    li. 

13,049   (1917).      DOWSOO  an. I    Mason  Gas  Plan!   Co.. 

an. I  Webb.  Open-hearth  gas-producers,  etc. 
(118,689.)    Sep.  is. 

18,923  (1917).  Marbais  ami  Degnlde.  Extraction 
and  fractional  distillation  of  oils  from  coal  gas. 
(118,730.)    Bep.  is. 

17,064  (1917).  HUlen.  Distillation  of  coal  and 
other  materials  for  manufacture  of  motor  k:is. 
I  1  1S,.-,l-_>.  i      Sep.  11. 

717    (1918).        Merz    and     Mel.ellan.     Miehie,     and 

Weeks.  Solid  fuel  for  large-scale  power  produc- 
tion,    ills. 777. i     Sep.    is. 

lain  (1918).  Dempster  and  Sons,  and  Brooke. 
Horizontal  and  Inclined  iviori  settings.    (118,804.) 

Sop.    is. 

III.— TAR  AND  TAP  PBODUCTS. 

I  'oMCI.KIT.    Sm   II  Il'ATIONS    ACCEPTED. 

12,621  (1917).  Nicoiesti.  Solid  preparations  con- 
taining creeols  and  mixtures  ot  cresols,  ami  manu- 
facture thereof  by  means  of  salts  of  fatty  acids. 
(118.667.)     Sop.  is. 

16,421  (1917).  Bull.  Sulphonatton  of  aromatic 
hydrocarbons.     (118,727.)    Sep.  18. 

15,923   (1017).     Marbais  and  Degulde.     Nor   II. 

IV.— COLOURING  MATTERS  AND  DYES. 
Complete  Specifications  Accepted. 
12,348  (1917).     Imray  (Soc.  Chem.  Ind.  in  P.aslei. 
Manufacture   of   azo   dyestuffs    capable   of   being 
chromed.    1 118,448. 1    Sep.  11. 

16,246  (1917).  AUsebrook.  Manufacture  of 
organic  colouring  matter  and  of  pigments  there- 
from.    (118,736.)     Sep.  is. 

V.— FIPUKS;  TEXTILES;  CELLULOSE;  PAPEB. 
Applications. 

Asiiton.    Manufactur paper,   papier   ooache, 

etc.    1 1,981.    Sep.  14. 

Marks  (Cedarold  Co.).  Paper  or  paper  board 
and  its  manufacture.    14,784.    Sep.  n. 

Complete  Specifications  Accepted. 
slim;    (1917).       Lippltt.       Obtaining   Bbres   from 

til. rous  material  or  vegetable  matter.  (113,084.) 
Sep.    is. 

16,038     (1917).         Doverdale.  Paper-making 

machines.     (118,511.)     Sep.  11. 

VI.— BLEACHING;   DYEING;   PRINTING: 
FINISHING. 

Applications. 

Barnes,  Wrigley,  and  .Spence  and  Sons.     Dyeing, 
staining,  and  mordanting      14,740.     Sop.  11. 
Farrell.     Dye  jigs.     14,383.     Sep.  4. 


Co\l|-|.l'IK     Sl'l-l  II  H  A'lIO.N    AlVEITED. 

1i;.."j0.S  (1!H7i.  Dudley.  Dyeing  machines. 
(131,848.)    Sep.   II. 

VII.  -ACIDS:  ALKALIS;  SALTS;  NON- 
MBTALLIC  ELEMENTS. 

Al'l'l  I.    VI  IONS. 

Bargate  and  Desmond.    14,958.    See  LI. 

Craig.    Obtaining  potash  compounds  from   Mast 

furnace,  etc..  slag.     14,442.     Sep.  5. 

Dawson.  Manufacture  Of  nitric  acid.  14,359. 
Sep.  4. 

Dawson.  Production  of  sodaminonium  sulphate 
from   nitre  cake.  etc.     14.7.".li.     Sep.  11. 

Bfabetti.  Manufacture  of  platinised  asbestos. 
14.:;i'a.     Sep.   3.      (Italy.    Noy.  5.   1917.1 

Marks  I  Du  Pont  de  Nemours  and  Co.).  Con- 
ceal ratinu:   nitric   acid.      L4.522.     Sep.    6. 

Babtnovitch.  Extraction  of  magnesium  com- 
pounds.   14,566.    Sep.  7. 

Complete  Specifications  Accepted. 

12,594  (1917).    Maconochie  and  de  Bos.    See  X. 

12,695  (1917).  Maconochie  and  de  BOB.  Produc- 
tion of  zinc  oxide.      (118,666.)     Sep.  18. 

ll.ll!.">  il!H7).  Hutchins.  Apparatus  for  drying 
Bait.      (118,712.)      Sep.    IS. 

VIII.— GLASS;    CERAMICS. 
Applications. 
British  Thomson-Houston  Co.,  and  Gray.  Devices 
for  discharging  predetermined  quantities  of  glass 
from  glass  furnaces.    14,862.    Sep.  12. 

Kraus.  Manufacture  of  refractory  material. 
1  1,542.     Sep.  6. 

Wlnwood.  Pol  or  receptacle  for  heating  or  melt- 
ing glass.     14,434.     Sep.  5. 

Complete  Spbcifioations  Accepted. 
13,845     ami     13,846      (1917).        Crowell.        Dental 
cements.     (118,701  and  118,702.)    Sep.  is. 

8472  (1918).  McCauley.  Means  for  discharging 
molten  metal  in  the  manufacture  of  glass  articles. 

(118,581.)      Sep.   11. 

!io::o  (l'.iisi.  McCauley.  Conveyance  of  molten 
glass.     (118,585.)     Sep.  11. 

IX.— BUILDING  MATERIALS. 
Applications. 
Swingler.        Mixing-machine    for   concrete,    etc. 
14,691.     Sep.  10. 

Thermalloy,  Ltd.,  and  Vautin.  Sulphur  cements. 
14.X47.     Sep."  12. 

Waine.  Manufacture  of  bricks  and  artificial 
stones.    14,869.    Sep.  12. 

Wingvist.     Rotating    kilns     for    burning   cement, 
etc.     14, 625.     Sep.  !••     (Sweden,  June  US.) 
Complete  Specification  Accepted. 
216    (1918).     Ardagh.     Manufacture  of  fire-resist- 
ing   plastic    material    and     its    application   to    con- 
structional  purposes.      (118,768.)     Sep.   18. 

X.— METALS:      MBTALLUBGY,      INCLUDING 
ELECTRO  -METALLURGY. 

Applications. 
Alpha    Products   Co.        Manufacture   of   metallic 
cerium,  etc.     14,238.     Sep.    2.      (U.S.,   Sep.  1,   V.I17.) 

Bally    and    Cope.       Melting-furnaces.       14,400. 

Sep.   4.      I  U.S.,   Sep.  4.    1917.) 

Barfleld  ami  Peakman.  Determination  of 
decalescence  in  treatment  of  steel.    14,797.    Sep.  11. 

Besford  and  Day.  Soldering  aluminium,  duralu- 
min, etc.     14,979  and  14.9S0.     Sep.  14. 

Bolltho.        Roasting    and    refining    tin.        14,233. 

Sep.    2. 

Chance.    14, (.45.     See   II. 
Craig.    14,442.     See  VII. 

Dehn  (National  Lead  Co.).  Smelting-furnace. 
14,240.     Sep.  2. 
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Frankignoul.    Blast  furnaces.    14,094.     Sep.   10. 

GUI  (Fansteel  Products  Co.).  Cleaning  and 
circulating  system  for  reducing  tungsten  trioxide. 
14,014.     Sep.  9. 

Giton.  Furnace  for  re-fusing  and  refining  metal. 
14,021.     Sep.  9. 

lies.  Metallic  alloys  for  explosive,  incendiary, 
or  illuminating  purposes.     14,003.     Sep.  10. 

Neill.    Casting   steel   ingots.    14,481.     Sep.   0. 

Paetschke.  Alloys  and  method  of  purifying 
same.    14,575.     Sep.  7. 

Stein  et  Cie.    14,790.     See  I. 

Complete  Specifications  Accepted. 

S3G0  (1917).  Greaves  and  Etchells.  Converting 
iron  ores  directly  into  steel.     (11S,047.)     Sep.  IS. 

12,594  (1917).  Maconoehie  and  de  Ros.  Oxida- 
tion of  tin.     (118,004.)     Sep.  18. 

10,072  (1917)  and  1905  (1918).  Wild  and  Barfield. 
Indicating  condition  of  steel,  iron,  etc.,  during 
heat  treatment.     (118,732.)     Sep.  18. 

17.307  (1917).  Gaunt,  Brookfield,  and  Tylor  and 
Sons.  Smelting  furnaces  and  the  like.  (118,750.) 
Sep.   18. 

0271  (1918).  Ramen.  Mechanical  roasting-fur- 
naces.     (11S,S12.)     Sep.  IS. 

7007  (1918).  Clevenger.  Electrolytic  production 
of  zinc.     (115,847.)     Sep.  18. 

S2S9  (1918).  Milliken.  Alloys  and  process  of 
making  same.     (118.S25.)    Sep.  18. 

XI.— ELECTRO-CHEMISTRY. 

Applications. 

Angold  and  Railing.  Electro-magnetic  control  of 
electric  arcs.    14,905     Sep.  14. 

Bibby.     Electric-arc    furnaces.     14,2.15.     Sep.    2. 

Bradley.  Electrical  treatment  of  gases.  14,94."., 
14,944,  and  14,947.     Sep.  13.     (U.S..  June  21,  1910  1 

Puller  Accumulator  Co.,  and  Jones.  Electrodes 
for  primary  and  secondary  batteries.  14.859. 
Sep.  12. 

Kayser  and  Macdonald.  Means  for  Improving 
conductivity  at  joints  of  electrodes.     11.372.     Sep.  4. 

Pearson  and  White.  Electric  accumulators. 
14,530.     Sep.   6. 

Complete  Specifications  Accepted. 

9489  (1917).  Berry.  Treatment  of  magnetic 
material  for  use  in  static  transformers  and  other 
electrical  apparatus.     (118,425.)     Sep.   11. 

12,566  (1917).  Worsnop.  Electric  accumulators. 
(118,404.)     Sep.  11. 

13,172  (1917).  Hamilton,  Blaokwell,  and  Turner. 
Electrodes  for  electric  furnaces,  etc.  (118,090.) 
Sep.  18. 

70G7    (191S).    Clevenger.     See  X. 

XII.— FATS;   OILS;  WAXES. 
Applications. 

Clark.    14.G5S.     See  II. 

Naaml.  Vennootsch.  Jurgens'  Vereen.  Fabr. 
14,329.     See  XIX. 

Phillips.  Extraction  of  oil  from  cottonseed. 
1  1,537.     Sep.  0. 

Complete  Specification  Accepted. 
12.172    (1917).     MacGregor,    and    Scott    and    Son. 
Extraction   of  oils,   wax,   rosins,   etc.,    from   bone 
charcoal  or  other  substances.     (118,401.)     Sep.  11. 
XIII.— PAINTS;     PIGMENTS;     VARNISHES; 
RESINS. 
Application. 
Dorel.     Manufacture   of   gelatinous   compositions 
for  reproduction  of  line  documents.     14,202.    Sep.  2. 
(Fr.,  Dec.   7,  1917.) 

Complete  Specifications  Accepted. 
12,472   (1917).     MacGregor  and  others.     See  XII. 
10.210(1917).     Allsebrook.     See  IV. 
XIV— INDIA-RUBBER ;    GUTTA-PERCHA. 
Application. 
Turner.    14,435.     See  XV. 


XV.— LEATHER;    BONE;    HORN;    GLUE. 
Applications. 
Dorel.     14,202.     See  XIII. 

Posnett.  Treatment  of  hides,  skins,  etc.  14.S17. 
Sep.  12. 

Turner.  Utilising  waste  leather  and  rubber. 
14,435.     Sep.  5. 

XVII.— SUGARS;   STARCHES;   GUMS. 
Complete  Specification  Accepted. 
9509  (1917).      Hopkinson.      Manufacture  of  glu- 
cose     (118,051.)     Sep.  IS. 

XIX.— FOODS;    WATER   PURIFICATION; 

SANITATION. 

Applications. 

Bodman.    Food  product.    14.S27.     Sep.  12. 

Campbell  and  Glover.  Vegetable  food  products. 
14,200.     Sep.  2. 

Kestner.  Edible  product  obtained  from  beet. 
14,909.     Sep.  14. 

Kestner.  Food  product  containing  cacao.  14,970. 
Sep.  14. 

Lensvelt.  Manufacture  of  cattle  ca.ke  from 
yellow  mustard  seed.  14,940.  Sep.  13.  (Holland, 
Dec.  21,  1917.) 

Marquis.     Food  compound.    14.353.     Sep.  4. 

Naaml.  Vennootsch.  Jurgens'  Vereen.  Fabr.  Pro- 
cess for  purifying  casein  simultaneously  with 
obtaining  fat  and  lecithin,  and  obtaining  emulsi- 
fying agent.     14,329.     Sep.   3.     (Holland,   Apr.   23.) 

Nederl.  Maatseh.  tot  voortzetting  der  Zaken 
van  der  Linde  &  Teves.  Drying  agricultural,  etc., 
products.     14,447.     Sep.   5.     (Holland,    May  29.) 

Powerie.  Roller  driers  for  treating  foodstuffs, 
etc.    14.595.     Sep.  9. 

Sutherland.    Treating  mill  or  flour  and  milling- 
products.    14,863.     Sep.  12.     (Holland,  Jan.  2.) 
Complete  Specifications  Accepted. 

10,897  (1917).  Remington.  Preparatory  treat- 
ment of  wheat  for  milling  purposes.  (118,431.) 
Sep.  11. 

12.024  (1917).  Edsen,  Tucker,  and  Minerals 
Separation,  Ltd.  Softening  water.  (llS.oos.) 
Sep.  18. 

12.732  (1917).  Fairweather  (Pacific  Evaporator 
Co.).  Evaporated  vegetable  products.  (118,400.) 
Sep.   11. 

12.733  (1917).  Fairweather  (Pacific  Evaporator 
Co.).     Evaporated   fruit.     (118,673.)     Sep.  IS. 

12.734  (1917).  Fairweather  (Pacific  Evaporator 
Co.).     Evaporated  apples.     (118,674.)     Sep.  IS. 

12,971  (1917).  Espaillat  de  la  Mota.  Processes 
of  preserving  eggs.     (118,084.)     Sep.  IS. 

13,413  (19]7).  Rimmer.  Apparatus  for  distilling 
and  sterilising  liquids,  especially  water.  (118.4S2.) 
Sep.  11. 

18.235  (1917).  Barnabe  and  Bozzelli.  Fodder  or 
alimentary  mixture.     (118.757.)     Sep.  IS. 

18,279  (19171.  Melhuish.  Manufacture  of  soya 
bean  milk.     (11S.535.)    Sep.  11. 

XX— OROV\T1C  PRODUCTS:   MEDICINAL 
'   SUBSTANCES;    ESSENTIAL    OILS. 
Application. 
Comp.  des  Prod.  Chim.  d'Alais  et  de  la  Camargue. 
Continuous   preparation    of   monochloracetic   acid 
from  trichlorethylene.   14,513.    Sep.  0.    (Fr..  May  4.: 
Complete  Specification  Accepted. 
14  034  (1917).     Marks  (Du   Pont  de  Nemours  and 
Co.).    Process    for  purifying   camphor.     (11S,4S9.) 
Sep.  11. 

XXII.— EXPLOSIVES;  MATCHES. 
Applications. 

lies.     14,003.     See  X. 

James.     Matches.    14,401.     Sep.  5. 

Stewart.     14,283.     See  II. 
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I.-GENERAL;  PLANT;  MACHINERY. 

Effect  of  gravitation   upon   the    drying  of  ceramic 
ware.    Washburn.    See  vm. 


Patents. 

Separating  dutt  or  powder  from  gases  or  air  con- 

taining  it:  Apparatus  for .    P.  O.  Rowlands, 

Liverpool.     Bug.    Pat.    i  iT.«.ir.T.    Aug.    13,    1017. 
(Appl.  No.  11,598  of  1917.) 

Skvkbal  seta  of  pervious  vertical  tubes  provided 
with  crossheuds  near  the  top  are  connected  liy 
flexible  portions  above  the  crossheads  to  an  upper 
horizontal  trunk.  The  tubes  are  arranged  within 
a  casing  which  is  provided  with  doors  on  each  side 

to  allow  access  to  the  tubes,  the  lower  ends  of 
which  are  connected  to  a  trunk  provided  with  a 
screw  conveyor  for  removing  deposited  dust.  The 
tubes  are  provided  at  their  upper  ends  with  sprint; 
valves  and  with  shaking  tappets  which  are  operated 
by  a  series  of  cams  and  levers. — W.  II.  O. 


Air-washer.  D.  T.  Hastings,  Assignor  to  Ilolley 
Bros.  Co..  Detroit,  Mich.  U.S.  Pat.  1,272,434, 
July  16,  1918.    Date  of  appl.,  Mar.  8,  1917. 

Tin-:  washing  liquid  is  contained  in  a  receptacle 
having  an  air  inlet  and  outlet.  By  means  of  a  llo.it 
the  air  inlet  is  maintained  in  constant  relation  to 
the  level  of  the  washing  liquid  and  is  closed  when 
the  liquid  has  fallen  to  a  predetermined  level. 
Means  are  provided  for  Separating  liquid  from  the 
air  in  the  space  above  the  liquid  level,  and  fresh 
liquid  is  Introduced  through  a  "filler,"  so  placed 
thai  liquid  Is  limited  to  a  level  below  the  separating 
device.     The"  filler  "  has  a  removable  closure,  and 

may  be  used  as  an  auxiliary  air  inlet  when  the 
normal  air  inlet  is  cut  off.— J.  II.  P. 


Dust  collector.  F.  A.  Marasclo,  Phlllipsburg,  N.J. 
U.S.  Pat.  1,272,489,  July  16,  l'.US.  Kate  of  appl., 
Feb.  14,  101S. 

Tut:  apparatus  comprises  a  casing  with  a  door  and 
a  water  pan  which  can  be  removed  through  the 
•door.  The  dust-laden  air  is  conducted  through  a 
hollow  shaft  into  a  perforated  drum  which  rotates 
lu  the  water  in  the  pan. — J.  II.  P. 

Oases;    Art    of   separating   materials    from  . 

E.  R.  Snowies,  Brooklyn,  N.Y.  U.S.  Pat. 
1,273,791,  July  23,  1918.  Date  of  appl.,  Feb.  14, 
1917. 

A  mixture  of  gas  and  heavier  material  is  passed 
through  a  stationary  chamber  containing  a  centri- 
fugal fan.  Bach  fan  blade  consists  of  a  solid  or 
perforated  radial  portion,  and  a  perforated  circum- 
ferential portion  extending  towards  but  not 
reaching  the  next  blade. — W.  F.  F. 

Transmission  or  exchange  of  heat:  Apparatus  for 

the  .    A.  II.   Bruce  and  C.  Paynes,  London. 

Bug.  Pat.  118,875,  Nov.  28,  1917.  (Appl.  No. 
17,(109   of  1917.) 

An  apparatus  for  the  transmission  of  heat  between 
tluids.  e.g.,  steam,  water,  or  air,  comprises  an  end- 
less circular  pipe,  B,  with  inlet  and  outlet  connec- 
tions. D,  at.  opposite  ends  of  a  diameter.  The  pipe 
is  provided  with  a  short  external  cylindrical  flange, 
■C,  co-axial  with  the  axis  of  the  j >i i m -  ring,  and  pro- 
jecting on  both  sides  of  the  pipe.  Semicircular 
ribs,  A,  and  B,  are  provided  on  both  sides  of  the 
flange.    The  provision  of  the  flange,  C,  facilitates 


the  casting  of  the  apparatus  in  one  piece  with  a 
larger  number  of  ribs,  A,  than  the  number  of  ribs, 
IS,  so  as  to  equalise  the  spacing  as  shown. 

— W.  F.  F. 

Crusher.    W.  K.  Biggett,   Assignor  to  The  Jeffrey 

Manufacturing  Co.,   Columbus,   Ohio.    U.S.  Pat. 

1,268,479,  June  4,   1918.     Date  of  appl.,  July  28, 

1914. 

'I'm:   material   is  fed    from   a  hopper  to  the  upper 

part  of  the  space  between  a  rotary  crushing   roll 

and  B  breaker  plate  with  a  concave  working  surface 

mounted  at   one   side  of  the  roll.       The    plate  is 

pivoted  at  its  lower  end  and  held  yieldingly  against 

the  material  being  crushed.    The  upper  end  of  the 

plate  is  connected  with  gearing  by  which  the  plate 

can  be  moved  downwards,  inwards,  outwards,  and 

upwards,  and  has  a    projection  which   moves  the 

material  towards  the  crushing  roll. 

Tube-mills:  Feeder  for .    H.  W.  Hardinge,  New 

York.     U.S.   Pat.   1,272,801,   July  Id,   1918.    Date 
of  appl.,  May  11,  191G. 
The  material  is  fed  into  the  axial  inlet  opening  of  a 
tube-mill  from  a  rotary  conical  casing  having  an 
internal  helico-spiral  trough  conveyor. — W.  H.  C. 

Mixing    apparatus;  Chemical   .     J.   R.   Milson, 

Watertown,  Mass.,  Assignor  to  J.  J.  Burns, 
Boston,  Mass.  U.S.  Pat.  1,2G7,102,  May  21,  1918. 
Date  of  appl.,  Nov.  13,  1916. 

The  apparatus  comprises  a  number  of  containers 
connected  with  a  mixing  chamber  by  pipes  pro- 
vided with  weighted  valves  so  that,  when  the  con- 
tainers are  heated,  a  predetermined  pressure  may 
be  generated  in  each.  Gases  or  vapours  leave  the 
containers  under  pressure  and  pass  to  the  mixing 
chamber,  which  is  provided  with  ;m  agitator,  and 
thence  How  to  a  water-cooled  reservoir  or  con- 
denser.— J.  II.   P. 

Miner  mul  dryer,    W.  B.  Ruggles,  Bayonne,  N.J. 

U.S.  Pat.  1,209,120,  June  11,  1918.     Date  of  appl., 

Mar.  9,  1911. 
Matkuial  to  be  mixed  and  dried  is  passed  through 
a  rotary  mixer,  and  thence  througli  a  passage  to 
an  adjacent  rotary  dryer  through  which  hot  gas  is 
also  passed.  The  gas  leaving  the  dryer  is  passed 
through  an  auxiliary  heater  to  preheat  the  material. 
The  passage  between  the  mixer  and  dryer  is  con- 
trolled by  a  plate  which  may  be  operated  during 
rotation  of  the  apparatus  to  open  or  close  the 
passage. — W.  F.  F. 
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Steam;  Apparatus  for  the  generation  of .   P.  E. 

Tucker,   Bremerton,  Wash.    U.S.    Pat.  1,270,990, 
July  2,  1918.    Date  of  appl.,  July  25,  1917. 

Alternate  charges  of  combustible  gas  and  small 
quantities  of  water  are  delivered  to  a  combustion 
chamber  in  such  a  manner  that  the  burning  gas 
converts  the  preheated  water  into  steam  and  forces 
the  latter  into  an  adjacent  reservoir. — A.  B.  S. 


Filter.  W.  H.  Duryea,  Tiffin,  Ohio.  U.S.  Pat. 
1,271,681,  July  9,  1918.  Date  of  appl.,  Aug.  17, 
1916. 

A  cylindrical  porous  filter  chamber  having  one  flat 
and  one  hemispherical  end  is  contained  within  an 
outer  casing  of  similar  shape.  The  deposit  which 
forms  on  the  surface  of  the  filter  chamber  is 
washed  off  by  a  multiple  jet  of  liquid  introduced 
through  the  centre  of  the  curved  end  of  the  outer 
chamber  and  is  discharged  through  a  special 
outlet  provided  for  the  purpose. — W.  H.  C. 


Filter.  F.  K.  Atkins,  New  York,  and  E.  F.  Atkins, 
Arlington,  N.J.  U.S.  Pat.  1,273,127,  July  23,  1918. 
Date  of  appl.,  Sep.  18,  1917. 

The  filter  plates  are  provided  with  central  openings 
and  are  arranged  on  a  common  axis.  The  solid 
material  deposited  on  the  plates  is  removed  by  a 
series  of  cutters  mounted  on  a  central  shaft  extend- 
ing through  the  openings.  The  cutters  are  normally 
arranged  in  the  spaces  between  the  plates,  in  aline- 
ment  with  the  central  openings,  and  may  be  moved 
over  the  active  surfaces  of  the  plates  by  rotation 
of  the  shaft— W.  F.  F. 


Ammonia  condenser  for  ice  machines.  W.  H. 
Manns,  Assignor  to  Frick  Co.,  Waynesboro,  Pa. 
U.S.  Pat.  1,272,286,  July  9,  1918.  Date  of  appl., 
July  31,  1914. 

The  condenser  comprises  a  series  of  coils  connected 
at  the  inlet  end  with  an  ammonia  gas  header  and 
at  the  outlet  end  with  a  liquid  ammonia  header, 
both  headers  being  arranged  on  a  level  with  the 
top  of  the  coil.  A  valve  interposed  near  the  gas 
inlet  regulates  the  flow  of  liquid  ammonia  absorbed 
bv  the  liquid  in  the  inlet  pipe  outside  of  the  valve. 

—J.  H.  P. 


Gas-absorption  apparatus.  H.  B.  Slater,  Los 
Angeles,  Cal.  U.S.  Pat.  1,272,321,  July  9,  191S. 
Date  of  appl.,  Feb.  19,  1916. 

The  apparatus  comprises  a  casing  having  an  inlet 
at  the  top  and  an  outlet  at  the  bottom  for  the  ab- 
sorbing liquid.  A  trough  receives  the  liquid  from 
the  inlet  and  distributes  it  in  a  descending  sheet, 
which  is  caught  by  a  deflector  and  caused  to  form 
a  second  descending  sheet.  The  outlet  for  the  liquid 
is  provided  with  aspirating  means,  and  the  gas  to 
be  absorbed  is  aspirated  through  the  descending 
sheets  of  liquid.— J.  H.  P. 


Fume  condenser.  G.  C.  Richards,  Berkeley,  Cal. 
U.S.  Pat.  1,272,528,  July  16,  1918.  Date  of  appl., 
Apr.  30,  1917. 

The  condenser  comprises  a  long  box-like  structure 
with  a  number  of  vertical  baffle  plates.  A  number 
of  frames  covered  with  fabric  are  placed  angularly 
between  the  baffle-plates  and  form  a  covering  for 
the  box.  The  fumes  to  be  condensed  are  forced 
into  the  box  and  water  is  sprayed  on  the  frames 
and  into  the  box,  and  is  kept  at  a  constant  level  in 
the  box.— J.  H.  P. 


Conveyor  for  furnaces;  Material .  T.  B.  Cram, 

Assignor  to  The  Railway  Materials  Co.,  Chicago, 
111.  U.S.  Pat.  1,272,918,  July  16,  1918.  Date  of 
appl.,  July  26,  1915. 

The  hearth  of  the  furnace  has  a  number  of  narrow 
longitudinal  slots  communicating  with  relatively 
large  chambers  below  which  open  at  both  ends  to 
the  atmosphere.  Refractory  elements  are  mounted 
on  supports  in  these  chambers  and  project  into  the 
slots,  and  are  caused  to  move  in  an  arcuate  path 
upwards  and  forwards  in  the  slots  by  means  of 
eccentrics  mounted  at  both  ends  of  the  hearth. 
Heating  gases  are  supplied  to  the  furnace,  and  the 
supports  are  cooled  by  air  circulated  through  the 
chambers  below  the  slots. — J.  H.  P. 

Registering  apparatus  chiefly  for  use  in  registering 
the  amount  of  feed  of  granular  and  like  sub- 
stances. J.  E.  Lea,  Manchester.  Eng.  Pat. 
11S.333,  Aug.  27,  1917.     (Appl.  No.  12.25S  of  1917.) 

Separation  of  suspended  particles  from  gases;  Pro- 
cess   and    apparatus    for   .      H.    A.    Burns, 

London.  Eng.  Pat.  118,334,  Aug.  27.  1917.  (Appl 
No.  12,281  of  1917.) 

See  U.S.  Pat.  1,250,088  of  1917;  this  J.,  1918,  114  a. 

Cooling,  humidifying,  and  filtering  air  or  the  like; 

Apparatus  for  .       H.    F.    Brown,    Sheffield. 

U.S.  Pat.  1,271,271,  July  2,  1918.    Date  of  appl., 
Jan.  19,  191S. 

See  Eng.  Pat.  112.653  of  1917:  this  J.,  1918,  114  a. 

Drying  materials  in  sacks  and  the  like;  Method  and 
apparatus  for .  H.  P.  Dinesen,  Herlov,  Den- 
mark. U.S.  Pat.  1,271,293,  July  2.  191S.  Date 
of  appl.,  Jan.  25,  1916. 

See  Eng.  Pat.  100,697  of  1916;  this  J.,  1916,  915. 

Crystallisation;  Apparatus  for  effecting  continuous 
from  solutions.  E.  Hansen,  Rjukan,  As- 
signor to  Norsk  Hydro-Elektrisk  Kvaelstof- 
aktieselskab,  Christiania,  Norway.  U.S.  Pat. 
1,273,058,  July  16,  1918.   Date  of  appl.,  Sep.  3,  1915. 

See  Fr.  Pat.  479,668  of  1915;  this  J.,  1916,  1145. 

Emulsifying    apparatus.    U.S.   Pat.   1,269,399.    See 
XIXa. 


Ha.-FUEL  ;   GAS  ;   MINERAL  OILS  AND 
WAXES. 

Coal  dust  and.  air  mixtures;  Laboratory  determina- 
tion of  explosibility  of  .    J.  K.  Clement  and 

J.  N.    Lawrence.    U.S.   Bureau   of  Mines,  Tech. 
Paper  141,  1917.    35  pages. 

A  laboratory  method  is  described  by  which  it  is 
possible  to  determine  whether  dusts  are  capable  of 
giving  rise  to  explosions  in  the  mine,  and  the  per- 
centage of  pulverised  shale  that  must  be  added  to 
the  dust  to  render  it  non-explosible.  The  method 
has  been  standardised  against  certain  coal  dusts  of 
which  the  "  ignition  limit  "  and  "  propagation 
limit"  mixtures  with  shale  dust  have  been  pre- 
viously determined  by  large-scale  experiments  in  the 
mine.  The  term  "  ignition  limit"  is  used  to  desig- 
nate the  highest  percentage  of  shale  dust  with  which 
a  given  coal  dust  can  be  mixed  and  yet  be  ignited  by 
the  flame  of  a  blown-out  shot  of  black  powder  and 
give  rise  to  an  explosion.  The  "  propagation 
limit  "  of  a  dust  is  the  highest  percentage  of  shale 
dust  with  which  it  can  be  mixed  and  still  be  capable 
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..!'  propagating  an  explosion  Bel  up  in  a  cloud  of 
more  Inflammable  dost  <>v  in  an  explosive  gas  mix- 
ture. The  apparatus  consisted  of  an  explosion 
globe  (capacity  1400  cc.)  with  an  electrically  heated 
Igniting  coll  at  tii.'  rcnin\  the  temperature  of  the 
Ignltloi ii  being  1200°  C.    The  dual  to  i>e  tested 

was   pulled  up  on   In   the  Coll   from  an  InjeGtOI  'on 

nected  to  an  oxygen  cylinder.    Standard  quantities 

of  1  Klin-  or  ;:  gnns.  of  dual    were  used,   nil  dusts 

being  pulverised  to  pass  through  a  •Jixt-mesh  sieve. 
The  pressure  produced  in  the  glolte  by  Ihe  combus- 
tion of  the  dust  was  registered  by  a  Crosby  indica- 
tor, and  was  taken  as  a  measure  of  the  inflamma- 
bility of  the  dust  in  question.  Suitable  arrange- 
ments were  also  made  for  determining  the  expansi- 
bility of  dusts  when  the  explosion  globe  contained  a 
mixture  of  air  plus  a  small  percentage  of  natural 
Rns.  The  pressures  develop,,!  by  different  dusts 
varied  from  a  few  tenths  of  a  pound  to  20  pounds. 
By  noting  the  pressures  developed  in  the  apparatus 
by  1  grm.  or  3  grins,  of  the  Ignition  or  propagation 
limit  mixtures  of  a  standard  coal  (as  determined  in 
the  experimental  mine),  and  assuming  that  the 
similar  limit  mixtures  of  any  oilier  coal  would  de- 
velop the  same  respective  pressures,  it  was  possible 
to  predict  the  exploslbllity  of  a  coal,  by  determin- 
ing the  pressures  developed  by  a  series  of  its  mix- 
tuns  with  shale  dust  under  standard  conditions. 
A  small  percentage  of  gas  in  the  atmosphere  ren- 
dered necessary  the  addition  of  more  shale  dust 
to  make  Hie  coal  dust  mixture  non-exploslble.    The 

relative  inllanimabilit ies  of  600  coals,  including 
road  and  rib  dusls  and  shale  dust  mixtures,  have 
i u  determined  by  the  method.  No  definite  rela- 
tion was  found  between  Inflammability  and  chemical 
composition.  The  effect  of  size  of  particles  of  dust 
on  exploslbllity  is  touched  upon.  A  series  of  curves 
is  given  showing  graphically  the  relation  between 
Inflammability  and  percentage  of  shale  dust  in  the 
mixtures  for  several  typical  coals. — T.  F.  B.  R. 


Incombustible   matter  in  <•,,,*/  and  rock-dust  miw- 
tiuift   in    mines;   Quick   determination    of  . 

A.  O.  Fiddlier.  W.    A.    ScIvIl'.  and  F.  P.  Osgood. 

U.S.    Bureau  of  Mines,  Tech.  Paper  144,  lms. 
36  pages. 

A  voi  imittki:  method  is  described  depending  on  the 
relative  specific  gravities  of  coal  and  rock  dusts. 
Il  is  rapid,  and  gives  results  of  reasonable  accuracy 
if  calibrated  for  the  prevailing  constituents  of  the 
dust.  The  true  sp.  gr.  of  coal  rarely  varies  beyond 
the  limits  of  1-26  and  1-35,  while  the  sp.  gr.  of  in- 
combustible matter  found  or  applied  in  mines  varies 
from  1  •!»  (clay)  to  50  (pyrlte).  A  definite  weight 
(11!  or  80  grins.)  of  dust  is  introduced  into  the  flask 
of  a  volumeter  (essentially  a  specific  gravity  bottle 
having  an  extended  calibrated  stem) ;  25  c.c.  of 
alcohol  is  allowed  to  flow  on  to  the  dust,  and  the 
mixture  gently  shaken  until  the  air  bubbles  have 
escaped.  Another  25  c.c.  of  alcohol  is  then  added 
through  the  measuring  tube  and  the  level  of  the 
meniscus  read.  A  value  for  the  apparent  specific 
gravity  is  thus  obtained,  from  which  the  proportion 
of  Incombustible  dust  may  be  estimated  by  refer- 
ence to  calibration  curves  of  synthetic  mixtures. 

— C.  A.  K. 

Coals;  Weights  of  various .    S.  B.  Flagg.    U.S. 

Bureau  Of  Minos.  Tech.  Fapcr  184,  litis.  13  pages. 

Tin:  testing  of  many  kinds  of  American  coals  for 
Government  purposes  has  afforded  the  opportunity 
of  observing  the  relative  weights  of  different 
varieties  from  the  point  of  view  of  storage. 
General  conclusions  only  are  Justified,  as  many 
factors  are  Involved.  Slack  coal  composed  of  a 
mixture  of  small  pieces  up  to  nut  size  is  denser 
than  semned  nut  coal,  as  the  voids  are  more  com- 


pletely tilled.  Coal  with  a  high  moisture  content 
is  usually  lighter  than  a  similar  sample  with  less 
moisture.    Higher  densities  are    to    be   expected 

for  coals  of  high  lixed  carbon  content,  and  the 
levers,'  applies  i,,  coals  wiiii  a  large  percentage  of 

ash;  younger  coals,  in  general,  are  lighter  than 
those  of  earlier  format  ion.— C.  A.  K. 

Goal;  Determination  of  ash  of .    11.  Mastbaum. 

Chem.-Zeil..  P.I1S,  42,  385—  .'Mi,  W'M  892. 
Incinkhatiox  in  a  nmllle-furnace  does  not  always 
give  the  same  result  in  the  determination  of  the 
ash  of  coal  as  is  obtained  when  the  sample  Is 
ignited  over  a  Bunsen  burner;  the  latter  method 
always  gives  a  higher  result  when  the  coal  con- 
tains much  calcium  carbonate,  since  this  is  not 
decomposed  completely  and  at  the  same  time 
Sulphur  compounds  are  absorbed  from  the  products 
of  combustion  of  the  gas.  If  a  muffle-furnace  Is 
not  available,  the  coal  should  be  ignited  over  a 
spirit  flame  or  in  an  electric  furnace.  For  com- 
mercial purposes,  it  is  desirable  thai  (he  method 
of  determining  the  ash  of  coal  and  the  temperature 
employed  should  be  prescribed— W.  P.  S. 

Bituminous  coal;  Storage  of .    J.  II.  Anderson. 

Trans.  Inst,  of  Marine  Eng.,  1918,  30,  81—98. 
An  account  is  given  of  the  measures  adopted  to 
avoid  spontaneous  combustion  of  stacked  coal  with 
special  reference  to  a  pile,  in  the  open,  of  10,000 
ions  of  mixed  coals — Scotch,  North  of  England, 
and  Yorkshire.  The  maximum  depth  of  the  pile 
was  10  ft.  Vent  pipes  were  inserted  at  various 
points.  They  were  :;  In.  in  diameter  and  S  ft,  long, 
With  perioral  ions  in  the  side,  and  the  lower  end 
hammered,  chisel-shape,  so  as  to  leave  an  aperture 
of  J  in.  Smaller  tubes  of  1  in.  piping,  reaching  to 
the  bottom,  were  inserted  over  the  area  of  the 
slack  to  permit  of  temperature  measurements, 
which  were  recorded  systematically  every  day. 
The  temperature  was  taken  at  a  depth  of  7  ft., 
which  was  the  warmest  stratum.  Action  was 
taken  as  soon  as  a  temperature  of  90°  F.  (32°  C.) 
was  recorded.  Other  temperature-measuring  tubes 
were  then  driven  in  at  points  round  about  until 
the  source  of  the  heating  was  located.  When 
found,  a  vent  pipe  was  inserted  and  the  rise  of 
temperature  was  thereby  arrested.  If,  however, 
a  temperature  of  100°  F.  (38°  C.)  was  found,  the 
stack  was  trenched  above  the  spot  to  a  depth  of 
1  ft.  and  this  was  repeated  daily  until  the  rise  of 
temperature  was  arrested.  The  author  recom- 
mends as  maximum  depths  12 — 14  ft*  for  small 
graded  coal,  9 — 12  ft.  for  unwashed  mixed  coal. 
He  has  found  slacks  to  heat  when  stacked  only 
6  ft.  deep.— H.  J.  H. 

Coal;  Absorption  of  methane  and   other  gases  by 

.     S.  H.  Katz.     U.S.  Bureau  of  Mines,  Tech. 

Paper  147,  1917.    22  pages. 

Samples  of  air-dried  Pittsburgh  bituminous  coal 
(moisture  1-61%,  volatile  matter  3707%,  fixed 
carbon  55-38%,  ash  5-34%)  were  pulverised  to  pass 
a  200-mesh  sieve  and  exposed  in  closed  vessels  to 
atmospheres  of  air  or  nitrogen  containing  known 
quantities  of  methane.  Computations  were  made 
from  pressure  changes  and  from  gas  analyses  made 
with  a  Haldane  apparatus.  In  the  air-methane 
atmosphere  containing  3%  methane,  an  equilibrium 
was  established  between  the  methane  and  the  coal 
In  about  four  hours,  but  oxygen  was  continuously 
absorbed  by  the  coal  and  minute  quantities  of 
carbon  dioxide  and  monoxide  were  formed. 
Freshly  pulverised  coal,  which  already  contained 
some  methane,  absorbed  008  c.c.  per  grm.,  but 
coal   which   had   previously   been   exposed    to   the 
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atmosphere  for  five  weeks  and  had  consequently 
lost  some  methane  absorbed  016  e.c.  per  grm.  In 
the  nitrogen-methane  mixtures  the  coal  (after  five 
•weeks'  exposure  to  the  atmosphere)  was  first  intro- 
duced into  a  pure  nitrogen  atmosphere  and  left 
until  the  absorption  of  nitrogen  ceased  and  the 
pressure  remained  constant.  A  percentage  of 
methane  was  then  added  and  comparatively  rapid 
absorption  occurred  at  first,  but  after  two  hours 
an  evolution  commenced  and  continued  for  seven 
days,  after  which  the  pressure  (compensated  for 
ordinary  expansion)  in  the  closed  vessel  rose  and 
fell  with  the  temperature.  The  volume  of 
methane  absorbed  increased  with  increase  in  the 
partial  pressure  of  the  methane,  and  nitrogen  was 
simultaneously  evolved,  in  amounts  somewhat  less 
than  the  volume  of  methane  absorbed.  For 
methane  and  nitrogen  a  definite  equilibrium  exists, 
tor  each  temperature,  between  the  partial  pressures 
:of  the  gases  and  (he  quantity  absorbed  by  the  coal. 
So  far  as  investigated,  the  absorption  of  gases  by 
Pittsburgh  coal  is  closely  analogous  to  the 
absorption  of  gases  by  charcoal. — T.  F.  E.  R. 

Coke;    Formation    of    .    G.    Charpy    and    M. 

Godchot.    Comptes  rend.,  1918,   167,  323—324. 
Non-caking  coals  containing  a  low  percentage  of 
volatile  matter  can  be  made  to  yield  a  satisfactory 
coke  when  they  are  mixed  with  a  suitable  propor- 
tion of  coal  containing  an  excess  of  volatile  matter 
which  would  yield  a  very  bulky  and  friable  coke. 
Thus    a   Brassac  coal  containing   11%   of  volatile 
matter  when  mixed  with  a  Durham  coal  containing 
•24%  of  volatile  matter  gave  the  following  results 
by  coking  at  700°  C.    For  mixtures  containing  25% 
of   Durham    coal    the    coke    had    a    resistance    of 
24  kilos,  per  sq.  cm. ;  containing  44%  a  resistance  of 
45  kilos.;   and  containing  51%  a   resistance  of  SO 
kilos,  per  sq.  cm. ;  above  this  content  the  resistance 
rapidly  fell  to  zero.    The  content  of  volatile  matter 
in  a  mixture  giving  a  coke  with  the  maximum  resist- 
ance   was    found   to   vary   considerably   with   the 
different  coals  used.    The  coking  properties  of  a  coal 
poor  in  volatile  matter  may  also  be  improved  by 
addition  of  the  requisite  amount  of  pitch  or  tar  com- 
ing from  a  previous  distillation.  In  the  case  of  a  coal 
too  rich  in  volatile  matter,  if  the  latter  be  suitably 
reduced  by  a  partial  distillation  at  450°  C,  a  satis- 
factory coke  can   then  be  obtained  by    coking  at 
700°  C-— W.  G. 

Coking    of     Illinois    coals.      F.    K.     Ovitz.      U.S. 

Bureau  pf  Mines,  Bull.   13S,  1917.    71  pages. 
The  first  part  of  the  report  deals  with  the  quality 
and  the  possible  uses  of  the  coke   produced  from 
Illinois   coal,    alone,    or   when   mixed   with   other 
coals  low   in    volatile   matter.    The   value    of  the 
coals  for  the   production  of  gas  and  by-products 
and  the  effect  of  impurities  in  the    coal,   on  the 
coke    and   gas  made,    are   discussed.    The   second 
part  deals  with  the  nature,  physical  properties,  and 
'chemical  composition  of  Illinois  coals  and  special 
reference  is  made  to  the  non-homogeneous   struc- 
rture  of  the  coal.    The  last  part  describes  in  detail 
the   large-scale   tests  made  in  beehive    ovens,   by- 
product ovens,  and  gas  retorts  respectively.    Coke 
from  Illinois  coals  is  usually  light  and  friable  and 
contains    a   large   amount   of  non-fused    material. 
eg     shale,  etc.     Mixing  with  Eastern  coal  of  low 
volatile  content  to  the  extent  of  20%  Illinois  coal 
produced   coke   of   improved    quality.      High    car- 
bonising temperature  appears  to  improve  the  coke 
'  but   the   results  are   not  conclusive.    Addition   of 
5%  of  pitch  improves  the  coke.    The  yield  of  gas 
in  by-product   ovens  ranged  from  11,000   to  1?..000 
cub    ft.  per  ton   (2000  lb.).     The  average  yield  of 
ammonia    in   by-product  ovens  was  200  lb.  of  sul- 
phate and  in  gas  retorts  about  23  lb.;  while  the 


average  tar  was  11-9  galls,  per  ton  in  the  former 
and  about  10 — 12  galls,  in  the  latter  method  of 
carbonisation.  Owing  to  the  high  sulphur  and  ash 
content  of  Illinois  coals  their  use  for  coking  is 
limited,  and  mixing  with  low  sulphur  coals  is 
generally  necessary.  Washing  is  also  usually 
necessary,  and  about  25%  of  the  sulphur  and  20 — 
30%  of  the  ash  are  removed  during  the  pro- 
cess. The  cost  of  washing  is  5  to  10  cents  per  ton 
and  from  10  to  25%  of  the  coal  is  lost  during  the 
operation.  Crushing  the  coals  before  using  pro- 
duced better  coke,  because  the  non-fusible  layers  of 
the  coal  were  broken  up  and  cemented  together  by 
the  fusible  portions  of  the  coals.  Illinois  coals 
contain  37-5  to  46-5%  volatile  matter;  sulphur  1-42 
to  5-55%  ;  ash  about  10%  ;  oxygen  about  11%  (all  on 
the  dry  basis)  and  low  phosphorus.  About  40%  of 
the  volatile  matter  (14%  of  the  coal)  is  "  inert  "  and 
is  driven  off  largely  as  water  of  decomposition, 
carbon  dioxide,  and  nitrogen.  The  paper  contains 
eleven  plates  illustrating  the  nature  of  the  coke 
from  Illinois  coal  and  its  mixtures  with  other  coals, 
and  a  selected  bibliography.— T.  F.   E.  R. 

[Heat;]  Apparatus  for  measuring  the  loss  [of ] 

up  the  chimney  and  the  elements  constituting  this 
loss.  M.  Chopin.  Comptes  rend.,  1918,  167, 
335— 33S. 
The  apparatus  consists  essentially  of  a  pyrometer 
and  an  ammeter  so  arranged  that  their  pointers 
cross  between  their  scales.  In  the  area  where  these 
points  of  intersection  occur  are  plotted  curves  from 
which  the  percentage  loss  up  the  chimney  may  be 
read  off.  The  pyrometer  registers  the  temperature 
of  the  gases  at  the  base  of  the  chimney,  and  the 
ammeter  registers  the  carbon  dioxide  content  of  the 
flue  gases,  being  controlled  by  the  electrical  resist- 
ance of  a  solution  of  sodium  hydroxide  before  and 
after  a  known  volume  of  the  gases  has  been 
bubbled  through  it.— W.    G. 

Flames;    Propagation    of    through    tubes    of 

small  diameter.    W.  Payman  and  R.  V.  Wheeler. 
Cheni.  Soc.  Trans.,  191S,  113,  G56— 0GG. 
When  an  inflammable  mixture  of  methane  and  air, 
contained  in  a  tube  closed  at  one  end,  is  ignited 
near  the  open  end  of  the  tube,  the  flame  is  found 
to  travel  with  uniform  speed  towards  the  closed  end 
of  the  tube.    The  speed  of  the  uniform  movement 
diminishes  as  the  diameter  of  the  tube  is  reduced 
as  a  result  of  the  loss  of  heat  by  conduction  through 
the  walls  of  the  tube.    Further  reduction  prevents 
the  development  of  the  "  uniform  movement,"  and 
when  the  diameter  is  sufficiently  small,  the  flame 
is  not  able  to  spread  any  measurable  distance  from 
the   point   of    ignition.     Experiments   made   with 
gas  mixtures  containing  from  7G  to  120%  methane 
and  tubes  varying  in  internal  diameter   from  3-6 
to  90  mm.  showed  that  the  range  of  gas  mixtures, 
in    which    the    uniform    movement    is    developed, 
becomes   smaller  as  the  diameter  of  the  tube    is 
decreased,  until  with  a  tube  of  4-5  mm    diameter 
only  one  of  the  mixtures  tested   (9-05%  methane) 
was  found  to  propagate  the  flame.    The  speed  with 
which   the  flame    is  propagated   tends  towards   a 
constant  value  of  about  35  cm.  per  second  as  the 
limiting  mixtures  are  approached.     This  speed  is 
considered  to  represent  the  smallest  speed  at  which 
continued  propagation  of  flame  is  possible  in  mix- 
tures of   methane   and    air.      When   fixtures   of 
methane   and   air,   contained    in   horizontal   tubes 
.men  at  both  ends,  are  ignited  near  one  end  of  the 
tube    flame  begins  to  travel  with  increasing  speed 
wards  the  other  end.    When  a  certain  distance 
nal  been  traversed,  the  flame  vibrates  backwards 
ana  towards  and  in  tubes  of  small i  diameter  such 
vibration  leads  to  the  extinction  of  the  flame.    The 
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distance  travelled  before  vibrations  begin  Increases 
with  the  tengtb  ami  the  diameter  of  the  tube  and 

decreases    as    tile    Ix'iccntage    of    methane    In    the 

mixture  approaches  thai  corresponding  with  the 
niaxinmiii  speed  of  propagation.  The  relations 
between  these  Quantities  are  bucq  that  "  tengtb 
of  tni>e  of  diameter  small  enough  to  prevent  the 
paaaage  of  flame  in  a  mixture  containing  say  ioiY, 
Of  methane  may  tail  to  1 1 < >  so  when  the  mixture 
contains  only  J%  of  methane,  although  the  former 
mixture  has  a  greater  speed  of  propagation.  In 
an  attempt  to  realise  approximately  the  conditions 
under  which  an  Inflammation  of  firedamp  takes 
place  within  a  miner's  safety  lamp,  experiments 
ware  also  made  t<>  determine  the  length  of  brass 
tube  which  is  required  to  prevent   the  passage  of 

Maine  when  a  10",,  methane-air  mixture  is  exploded. 

The  mixture  was  contained  In  tubes  2  cm.  in 
diameter  and  was  Ignited  at  the  closed  ends  of 
these  tabes.      By  varying   the  lengths   of  these 

explosion   tubes   it  was   possible  to   vary   the    S] «1 

acquired  by  the  flame  by  the  time  it  reached  the 
brass  exit  tube.  Results  obtained  with  brass  tubes 
of  4  to  S  mm.  diameter  showed  that  the  increased 
speed  of  the  flame  which  is  obtained  by  the  use 
of  a  long  explosion  tube,  reduces  materially  the 
protection  against  Inflammation  of  the  external 
atmosphere  which  is  afforded  by  brass  tubes.  An 
increase  in  the  diameter  of  the  explosion  tubes  was 
found  to  be  without  Influence  on  the  transmission 
of  Inflammation.  (See  also  J.  ('hem.  Soc.,  Oct., 
1918.)— II.    M.   D. 

Water  determination  in  mineral  oils;  Modification 

of   benzol    method    of .     F.   C.   Fuchs.     Eng. 

and  Min.  J.,  tins.  10G.  857. 
In  the  determination  of  water  by  distillation  with 
a  noil -miscible  liquid  (e.g.,  benzene),  drops  of  water 
may  remain,  in  suspension  in  the  benzene,  on  the 
walls  of  the  measuring  burette  and  are  not  easily 
detected.  The  addition  of  a  colouring  substance 
soluble  In  benzene  but  not  in  water  (e.g.,  natural 
asphalt)  shows  the  colourless  drops  distinctly  In 
the  coloured  benzene,  and  by  gentle  tapping  the 
drops  are  made  to  descend  into  the  aqueous  laver. 

— C.  A.  K. 

Tar  oil  in  Diesel  engines.    Moore.    See   III. 

Use  of  nitre  cake  in  the  manufacture,  of  sulphate 
of  ammonia.    Parrlsh.     See  VII. 


Test  of  a  producer  gas-fired   kiln. 
See  VIII. 


Harrop. 


Use  of  the  interferometer  in   gas  anall/Sig.     Selbert 

and  Harpster.    See  XXIII. 


Patents. 

Fuel  from  waste  materials  and  making  and 
utilising  the  same.  J.  E.  Hughes,  Liverpool. 
Eng.  Pat.  117.921.  (Appl.  Nos.  9701,  July  5,  and 
15,495,  Oct.  25,  1917.) 
GboOUD  anthracite,  shale,  with  or  without  slack. 
peat,  spent  tan,  or  other  vegetable  refuse,  Is  mixed 
with  a  binder  such  as  waste  from  the  manufacture 
of  caustic  soda,  scum  from  beet  sugar  manufac- 
ture, or  Other  Chemical  waste  consisting  largely  of 
cm liium  carbonate.  The  mixture  Is  pressed  into 
pellets  which  may  be  burned  in  a  forced  draught 
with  or  without  steam.  The  pellets  may  be  used 
for  household  fires  with  occasional  rekindling  with 
a  blow  lamp,  or  larger  pieces  may  be  used  for 
furnaces  or  for  generating  power  gas  on  motor 
vehicles.— W.  F.  F. 


Fuel  briquette.  W.  Kenuett  and  E.  T.  Krebs, 
Carson  City,  Nev.  U.S.  Pat.  1,273,019,  July  23, 
1918.     Date  of  appl.,  Feb.  13,  pus. 

A  fuel  briquette  consists  of  crushed  oil  shale  and 
a  heavy  seml-llquid  binder  of  carbonaceous  matter 
containing   a   resinous   material   In   solution. 

— W.  F.  F. 

Furnaces  [;  (las ].    A.  C.  lonides,  jun.,  London. 

Eng.  Pat.  117,923,  July  9,  1917.     (Appl.  No.  9893 
of   1917.) 

BACK  tiring  of  a  mixture  of  air  and  gas  Is  prevented 
by  forming  a  cavity  or  depression  in  the  furnace 
wall  immediately  opposite  to  the  burner  nozzle,  so 
as  to  maintain  a  stratum  of  more  or  less  stagnant 
and  consequent  ly  cooler  gas  between  the  burning 
jet  and  the  wall  opposite  thereto.— W.  H.  C. 

Burner  for  gas-tired  furnaces.  II.  J.  Yates,  Bir- 
mingham, S.  N.  and  E.  K.  Brayshaw,  Man- 
chester. Eng.  Pat.  118,239,  Oct.  10,  1917.  (Appl. 
No.  4812  of  1918.) 

The  burner  comprises  a  tubular  casing  open  at  one 
end  and  provided  with  a  gas  nozzle  of  T-shape 
projecting  into  it,  the  horizontal  arm  of  the  T  being 
co-axial  witli  the  casing  and  open  at  both  ends. 
The  orifice  nearest,  the  open  end  of  the  casing  is  of 
larger  diameter  than  the  other.  An  air  nozzle  is 
fixed  some  distance  behind  the  gas  nozzle  and  co- 
axial with  it.  so  that  the  greater  part  of  the  air 
passes  around  the  gas  nozzle,  and  a  portion  passes 
through  it.  and  mixes  with  the  gas.  The  mixed 
gases  are  ignited  on  issuing  from  the  easing. 

— W.  F.  F. 

Producer   gas;   Method   of   making  .     J.    W. 

Hornsey,    Summit,     N.J.,    Assignor    to    General 

Reduction  Gas   and  By-Products  Co.    U.S.   Pat. 

1,270,949,    July   2,    191S.     Date   of  appl.,    Oct.   9, 

1911.  Renewed  Nov.  24,  1917. 
Carbonaceous  material  and  an  oxidising  agent  are 
fed  continuously  through  a  heated  horizontal 
rotating  vessel.  The  material  is  retarded  in  its 
longitudinal  travel  by  transverse  radial  ribs  on 
the  wall  of  the  vessel,  and  is  lifted  and  allowed  to 
fall  by  longitudinal  ribs  between  the  transverse 
ribs.  The  ribs  of  adjacent  series  are  not  In  longi- 
tudinal alinement,  so  that  a  more  intimate  mixing 
with  the  oxidising  agent  is  obtained.— W.  F.  F. 

Gas-producer.    A.    M.    Gow,   Duluth,    Minn.    U.S. 

Pat.    1,272,252,    July    9,     1918.    Date    of    appl., 

Dec.  20,  1917. 
The  fuel  In  the  coking  zone  of  a  gas-producer  is 
maintained  in  a  porous  condition  by  the  vertical 
reciprocation  of  a  transverse  chopper.  The  chopper 
is  hollow  and  carried  by  a  hollow  vertical  shaft 
through  which  a  cooling  medium  circulates,  and 
the  shaft  is  reciprocated  vertically  by  means  of  a 
piston  working  in  a  cylinder  and  operated  by  fluid 
pressure.  The  fluid  pressure  also  operates  a  pawl 
and  ratchet,  so  that  after  each  stroke  the  chopper 
is  partly  rotated  about  its  vertical  axis  when 
raised  above  the  fuel  bed.— W.  F.  F. 


Gas-producers;   Charging   and   poking   mechanism, 

for  .     M.   J.  Owens,  Assignor  to  The  Toledo 

Glass  Co.,  Toledo,  Ohio.  U.S.  Pat.  1,273,177, 
July  23,  1918.  Date  of  appl.,  Nov.  5,  1914. 
A  oas-producer  is  provided  with  a  cover  plate 
movable  horizontally  and  provided  on  one  half  with 
a  number  of  pockets  to  distribute  coal  uniformly 
over  the  grate.  The  other  half  of  the  cover  plate 
carries  a  series  of  vertical  guide  tubes  containing 
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pokers  which  are  mounted  on  a  common  crosshead 
and  reciprocated  by  fluid  pressure.  The  cover  may 
be  moved  so  that  either  half  is  over  the  producer. 
Each  coal  pocket  is  provided  with  slides  at  top 
and  bottom,  and  a  complementary  series  of  supply 
shoots  is  arranged  at  the  side  of  the  producer  to 
supply  the  pockets  when  the  cover  is  displaced  so 
that  the  pokers  are  over  the  grate. — W.  F.  F. 

Gaseous  mixtures;  Separation  of  the  constituents 

of  [e.g.,  methane  from  natural  gas].    B.  S. 

Lacy,  Sewaren,  N.J.,  Assignor  to  The  Roessler 
and  Hasslacher  Chemical  Co.,  New  York.  U.S. 
Pat.  1,272,059,  July  9,  1918.  Date  of  appl., 
Sep.  20,  191G. 
To  separate  methane  from  natural  gas,  the  com- 
pressed gas  is  passed  through  one  channel  of  a 
temperature  exchanger,  when  it  is  expanded  and 
the  liquefied  hydrocarbons  are  separated.  The 
non-liquefied  gas  is  passed  through  a  second  channel 
of  the  exchanger  in  an  opposite  direction  to  the 
first.  The  liquefied  hydrocarbons  are  evaporated 
at  a  rising  temperature  by  passing  them  through 
the  lower  part  of  a  third  channel  of  the  exchanger 
also  in  an  opposite  direction  to  the  first,  the  gas 
produced  passing  on  through  the  upper  part  of  the 
channel. — J.    H.   J. 

Gas;  [Electrolytic]  process  of  making  co?nbustible 

: -.      C.   F.    Euler,   Topeka,    Kans.      U.S.   Pat. 

1,273,050,  July  10,  1918.  Date  of  appl.,  Apr.  4, 
1916. 
An  electric  current  is  passed  through  water  con- 
taining insufficient  acid  or  salt  to  liberate  any  sub- 
stantial amount  of  gas  other  than  oxygen  and 
hydrogen.  The  anode  and  cathode  are  horizontal, 
the  cathode  being  below  the  anode,  so  that  the  gas 
liberated  from  the  cathode  rises  past  the  anode  and 
mixes  intimately  with  the  gas  liberated  uniformly 
from  it.  The  gases  are  withdrawn  from  the  closed 
container  without  admixture  of  extraneous  gases. 

— W.  F.  F. 

Coal  gas  retorts  and  generator  plants;   Operation 

of  .     H.  Strache,  Vienna.    Ger.  Pat.  305,721, 

Sep.  28,  191G.    Under  Int.  Conv.,  Sept.  30,  1915. 

The  producer  is  operated  with  bituminous  coal,  and 
the  mixture  of  producer  gas  and  coal  gas  produced 
during  the  period  of  blowing  with  dry  air  is 
utilised  for  heating  coal  gas  retorts.  As  soon  as 
the  temperature  in  the  lower  part  of  the  producer 
is  sufficiently  high,  the  current  of  air  is  replaced 
by  steam  and  the  water  gas,  which  is  also  enriched 
with  coal  gas  on  passing  through  the  layer  of  coal 
in  the  upper  part  of  the  producer,  is  led  off  through 
another  outlet  and  mixed  with  coal  gas  from  the 
gas  retorts. — L.  A.  C. 

Moist  fuel;  Drying  of  and  gas  production  from . 

A.  Eckardt,  Zwickau.  Ger.  Pat.  306,060,  Mar.  4, 
1916.  Addition  to  Ger.  Pat.  302,827  (this  J., 
1918,  330  a). 

The  furnace  used  for  drying  the  fuel  is  utilised 
also  for  heating  the  mixture  of  steam  and  air 
delivered  beneath  the  grate  of  the  producer. 

— L.  A.  C. 

Gases  obtained  from  coal  or   other   carbonaceous 
fuel;  Recovery  of  cyanogen    bearing   compounds 

from .    E.  V.  Espenhahn,  Brighton,  Victoria, 

Australia.  Eng.  Pat.  109,254,  Julv  25,  1917. 
(Appl.  No.  10,703  of  1917.)  Under  Int.  Conv., 
Aug.  8,  1916. 

The  gas  to  be  purified  is  passed  through  centrifugal 
or  other  washers  to  remove  tar,  and  then  through 
a  strong  solution  of  sodium  carbonate  containing 


ferrous  sulphide  in  suspension  at  a  temperature  of 
40° — 90°  C.  Sodium  ferrocyanide  is  produced  by 
the  action  of  hydrogen  cyanide  gas,  the  sludge  is 
removed  by  filter-pressing,  and  the  salt  crystallises 
on  cooling.  The  clear  liquid  is  returned  to  the 
washing  tank  with  the  addition  of  fresh  sodium 
carbonate  and  ferrous  sulphide.  The  sodium 
ferrocyanide  may  be  treated  with  sulphuric  acid 
to  produce  hydrogen  cyanide,  which  is  subsequently 
converted  into  alkali  cyanides  and  sodium  ferrous 
ferrocyanide.  The  latter  may  be  used  with 
sodium  carbonate  for  the  washing  tank,  when 
sodium  ferrocyanide  and  ferrous  sulphide  are  pro- 
duced by  the  action  of  hydrogen  sulphide.  The 
ferrous  sulphide  then  reacts  with  sodium  carbonate 
and  hydrogen  cyanide  as  described  above.  In  a 
modification,  the  gas  may  be  first  treated  for  the 
recovery  of  ammonia  and  a  portion  of  the  gas  may 
be  passed  through  a  solution  of  ferrous  sulphate 
to  produce  ammonium  sulphate  free  from  cyanide* 
by  the  action  of  ammonia  and  hydrogen  sulphide. 
Ferrous  sulphide  is  also  formed  and  may  be  mixed 
with  sodium  carbonate  for  washing  the  gas  as 
above.  (Reference  is  directed  in  pursuance  of 
Sect.  7,  Sub-sect.  4,  of  the  Patents  and  Designs 
Act,  1907,  to  Eng.  Pats.  10,870  and  20,566  of  1902 
and  2929  of  1906;  this  J.,  1903,  691,  1243;  1906,  536.) 

— W.    F.  F. 

Petrol;  Manufacture  of  volatile  oils  such   as  . 

M.  A.  H.  de  Dampierre,  Paris.  Eng.  Pat.  109,796, 
Aug.  15,  1917.  (Appl.  No.  11,745  of  1917.)  Under 
Int.  Conv.,  Sep.  6,  1916. 
Hydrogen  is  injected  into  heavy  oil  whilst  this  is 
being  heated  in  a  still,  and  the  mixed  vapours  and 
gas  ascend  through  a  water-cooled  vertical  pipe 
containing  a  number  of  perforated  nickel  discs. 
A  safety  valve  situated  at  the  upper  end  of  the 
pipe  allows  a  determined  pressure  to  be  maintained 
in  the  still  and  pipe.  The  vapours  of  the  heavy 
oil  condense  and  run  back  into  the  still,  whilst  the 
hydrogen  and  the  vapours  of  volatile  oils  pass 
through  the  valve  to  a  condenser.— T.  St. 


Liquid  fuel  [for  internal  combustion  engines'].  S. 
Dyson,  Elland,  Yorks.  Eng.  Pat.  118,021,  Sep.  12, 
1917.     (Appl.  No.  16,272  of  1917.) 

Mineral  oil,  including  defines,  paraffins,  or  other 
hydrocarbons  not  of  coal  tar  origin,  70  parts,  and 
carbon  bisulphide,  30  parts,  are  mixed  with  slaked 
lime  5 — 10  parts,  and  the  mixture  agitated  and  then 
washed  with  water  which  is  drained  oft  with  the 
impurities. — W.  F.  F. 

Hydrocarbon  oils;  Process  of  refining .    H.  T. 

Maitland,  Marcus  Hook,  Pa.,  Assignor  to  Sun 
Co.,  Philadelphia,  Pa.  U.S.  Pat.  1,272,979, 
July  16,  191S.     Date  of  appl.,  Jan.  13,  1916. 

A  stream  of  sulphuric  acid  is  broken  up  into  an 
extremely  finely  divided  state  by  a  stream  of  gas, 
and  the  resulting  mist  discharged  into  an  inverted 
funnel,  the  open  end  of  which  dips  below  the 
surface  of  the  oil.  The  body  of  oil  is  independently 
agitated  to  ensure  thorough  distribution  of  the 
acid  particles  which  are  forced  below  its  surface 
by  the  pressure  exerted  by  the  stream  of  gas. 

— T.  St. 

Still  for  crude  bituminous  materials.  C.  P.  Price, 
Assignor  to  American  Tar  Co.,  Maiden,  Mass. 
U.S.  Pat.  1,273,091,  July  16,  1918.  Date  of  appl., 
Dec.  3,  1912. 

The  still  is  provided  with  a  trough  at  its  upper 
edge,  and  a  conical  cover  seating  in  the  trough. 
The  distillate  runs  down  the  cover  into  the  trough 
and  is  withdrawn  at  a  number  of  points  by  right- 
angled  branch  pipes  into  a  common  collecting  pipe. 
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The  short  vortical  section  of  each  branch  pipe 
leading  Into  the  collecting  pipe  carries  a  funnel  at 
its  upper  end.  The  still  is  heated  by  a  pii>e  coll 
through  which  steam  Is  passed.— W.  V,  F. 

Producer-gat;  Process  of  manufacturing  .    E. 

Fleischer.  Dresden-Alt  si  adt,  Germany.  U.S. 
l'at.  1. 117.:.  171,  July  2.'!.  1918.  Date  of  appl., 
May  13,  1911. 

See  Fr.  l'at.  171,311  of  1814;  this  J.,  1816,  -111. 

[Mineral]  ails:   Process  ami  apparatus  for  purify- 

i>i;i  .    E.  c.  It.    Marks,  Ijondon.    From  The 

swan  Process  Oil  Co..  Deventer,  Colo.,  D.S.A 
Bug.  Pat.  us..u:.  Bep.  26,  1917.  (Appl.  No. 
i::.7si  of  1817.) 

8b  i'.s.  Pats.  1,250,526  and  1,260,527  of  1917;  this 
J..  1818,   117a. 


Art  of  separating  materials  from  gases.    U.S.  Pat. 
1,273,791.     s,r   l 

Process  and  means  for  producing  oils  for  different 
purposes  front  sharp,  middle,  creosote,  or  similar 
oils.     Bng.  Pat.  117,014.    See  III. 


IIb.-DESTRUCTTVE  DISTILLATION  ; 
HEATING  ;  LIGHTING. 

Patents. 

Carbonaceous  substances;  Apparatus  for  the 
destructive  distillation  of  .  S.  N.  Welling- 
ton, London.  Bng.  Cat.  117,828,  July  30,  1917. 
i  Appl.    No.    10.1171  of  1917.) 

A  su-tn  device  tor  insertion  in  a  gas  «iiuiu  com- 
prises a  pressure  chamber  lifted  with  one  or  more 
mushroom  valves.  Bach  valve  rod  is  connected 
to  the  valve  of  a  whistle  operated  by  compressed 
air,  so  that  the  whistle  Is  blown  when  the  pressure 
in   the   main  becomes  excessive. — W.  F.  F. 

Shale    or    the    like;   Apparatus   for   the    treatment 

[distillation]    of  .     It.    M.   Catlin,    Franklin, 

N.J.,  Assignor  to  Catlin  Shale  Products  Co., 
Wilmington,  Del.  U.S.  Pat.  1,272,377,  July  16, 
191S.     Date  of  appl.,  Aug.   B,  1917. 

An  inclined  tubular  retort  for  the  distillation  of 
shale  or  the  like  is  provided  with  a  concentric 
helical  conveyor  of  diameter  slightly  less  than  the 
retort  and  of  varying  pitch.  The  material  is  fed 
forward  more  quickly  and  is  thus  spread  out  more 
thinly  as  it  approaches  the  outlet  end. — W.  F.   F. 

Oas  lighting.  Gaseous  combustion.  A.  C.  Ionides, 
jun.,  London.  Eng.  Pat.  118,313.  (Appl.  Nos. 
11,891,  Aug.  IS,  and  16,806,  Nov.  15,  1917.) 
Gas  supplied  by  a  blower  passes  through  a 
governor,  which  maintains  the  pressure  between 
predetermined  limits,  to  a  double  beat  valve  and 
thence  to  one  side  of  a  floating  bell.  Air  is 
supplied  by  another  blower  at  a  higher  pressure 
to  another  double  beat  valve  and  thence  to  the 
Other  side  of  the  floating  bell.  The  bell  actuates 
the  two  valves  so  as  to  maintain  the  relative 
pressures  of  gas  and  air  at  any  desired  ratio. 
The  gas  and  air  pass  by  separate  pipes  to  any 
system  of  burners,  each  burner  being  adjusted  to 
pass  the  correct  proportions  of  gas  and  air  at  the 
given  pressure  ratio.  Temporary  variations  in  the 
quality  of  gas  are  compensated  by  adjusting  a 
cut  off  valve  on  the  air  supply   pipe.     When   any 


permanent  adjustment  of  all  the  burners  Is  required 
a  test  light  or  test  flame  is  adjusted  at  the  same 
time,  so  that  if  there  is  a  temporary  variation  In 
the  quality  of  the  gas  the  necessary  adjustment  of 
the  air  valve  may  be  made  with  reference  to  the 
test  light— W.  F.  F. 

Incandescence  mantles;  Collodion  coating  for  . 

It.  Langhans,  Berlin.    Qer.  Pat.  306,108,  Nov.  21, 
1917. 

COLLODION  to  be  used  as  a  protective  coating  for 
burnt -oil"  incandescence  mantles,  is  mixed  with  a 
molecular  compound  of  phthalic  anhydride  with 
an  aromatic  amino  or  hydroxy  compound. 

—J.    F.    B. 

Incandescence  lamps;  Manufacture  of  [electric] 
.  F.  Blau,  Charlottenburg,  Germany,  As- 
signor to  General  Electric  Co.  U.S.  Pat. 
1. 2i!9,520,  June  11,  191S.  Date  of  appl.,  Apr.  18, 
1916. 

Bamum  azolmlde  is  introduced  into  the  bulb  of  an 
incandescence  lamp  and  decomposed  by  heating  to 
a  temperature  below  the  softening  point  of  the 
glass,  so  as  to  produce  metallic  barium  and 
anhydrous  barium  oxide  on  the  internal  surface 
of  the  bulb,  the  barium  oxide  acting  as  a  drying 
material.— B.  X. 

Electrode  for  arc-lamps.       II.   R.    Edgecomb,    St. 

Marys,  Pa.,  Assignor  to  Speer  Carbon  Co.     U.S. 

Pat.    1,272.401,    July    16,   1918.       Date   of   appl., 

Dec.  7,  1916. 
The  electrode  comprises  an  inner  core,  and  an  outer 
shell  of  carbon  capable  of  burning  at  approximately 
the  same  rate  as  the  core,  the  shell  being  coated 
with  a  material  of  greater  electrical  conductivity. 
An  electrically-conducting  heat-insulating  film 
containing  carbon  is  disposed  between  the  core  and 
the  shell.— B.  N. 

Film  conductor  [for  electrical  discharge  apparatus] 

and   the  method  of  making  the  same.     I.    Lang- 

muir,    Schenectady,   N.Y.,    Assignor   to   General 

Electric  Co.    U.S.  Pat.  1,273,028,    July  23,    1918. 

Date   of  appl.,   June  0,    1914.    Renewed  May    1, 

1917. 

Gas-free    adherent   metallic    conducting   films,   for 

use   as  anodes  in  electrical   discharge  apparatus, 

are  deposited  upon  insulating  surfaces,  by  heating 

a  highly  refractory  metal  to   a  temperature   near 

its  melting  point  in   a  vacuum  having  a   residual 

gas  pressure    below    0001    mm.   of    mercury,   i.e., 

too  high  to  permit  of  the  passage  of  a  disruptive 

discharge,  the  surface  upon  which  the   film   is  to 

be  deposited  being  exposed  to  the  metallic  vapour. 

— B.  N. 

Incandescence  lamps;  Method  of  exhausting   . 

I.  Langmuir,  Schenectady,  N.Y.,  Assignor  to 
General  Electric  Co.  U.S.  Pat.  1,273,029,  July  23, 
1918.     Date  of  appl.,  Dec.  5,  1914. 

See  Eng.  Pat.  10SS  of  1915;   this  J.,  1916,  105. 

[Electric  lamps;]   Leading-in  conductor  [for  ]. 

C.    G.  Fink  and  W.    E.  Koerner,    East   Orange, 

N.J.,    Assignors    to   General   Electric   Co.     U.S. 

Pat.    1,273,758,    July    23,    191S.        Date   of    appl., 

Sep.  25,  1915. 
See  Eng.  Pat.  104,758  of  1910;  this  J.,  1917,  498. 

Decolorising  carbons  and  process  of  producing  the 
same.    Eng.  Pat.  116,253.    See   XVII. 

Process  of  manufacturing  decolorising  carbon.  Eng. 
Pat.  117,828.     See  XVII. 
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m.-TAR  AND  TAR  PRODUCTS. 

Tar  oil  in  Diesel  engines.    H.  Moore.    Diesel  Engine 
Users'  Assoc.,  Hay  26,  1918.    [Reprint.]    24  pages. 

Almost  all  heavy  tar  distillates  are  suitable  for 
use  in  Diesel  engines.  The  gross  heat  value  of  tar 
oils  of  British  origin  averages  10-2%  less  than  that 
of  the  petroleum  oils  sold  in  this  country,  but  the  in- 
crease in  consumption  is  not  higher  by  this  amount 
for  the  reasons  that  tar  oil  generally  yields  a  higher 
thermal  efficiency  than  petroleum  oil  (probably  due 
to  its  lower  viscosity),  and  owing  to  the  average 
hydrogen  content  of  tar  oil  being  only  about  6'9% 
as  against  about  11'5%  for  petroleum  oils,  the 
difference  between  gross  and  net  calorific  values 
is  not  so  great  as  with  petroleum  oils.  The  average 
ignition  point  of  tar  oils  is  about  480°  C.  as  against 
260°  C.  for  petroleum  oils,  and  it  is  this  difference 
which  is  responsible  for  the  troubles  in  obtaining 
ignition  of  tar  oils.  With  a  normal  tar  oil,  petro- 
leum is  necessary  for  starting  with  compressions 
below  070  lb.  per  sq.  in.,  but  good  running  is 
obtained  at  over  J  load  with  a  compression  of 
4G0  lb.  per  sq.  in.  Shale  oil  is  particularly  service- 
able as  an  ignition  oil  with  pilot  ignition  gear  on 
account  of  its  low  ignition  point.  High  tempera- 
tures of  the  circulating  water  help  the  combustion 
of  tar  oil  to  a  small  extent.  Heating  the  cycle  air 
lessens  output  of  the  engine  by  rarefying  the  air, 
but  aids  the  combustion  of  tar  oils.  Advancing 
the  fuel  valve  is  a  distinct  advantage.  The  best 
results  have  been  obtained  with  9°  advance  when 
burning  tar  oil  alone,  and  about  5°  advance  when 
using  pilot  ignition  gear  (running  engine  at  250 
revs.).  Mixing  oils  is  of  doubtful  advantage,  as 
it  is  necessary  to  employ  more  than  half  petroleum 
to  obtain  moderately  good  results,  even  when  oils 
are  such  as  will  stand  mixing  without  forming 
'deposits.  Hot  blast  is  by  far  the  most  helpful 
modification  for  burning  tar  oil,  but  is  rather 
dangerous,  as  it  might  cause  explosions  in  the 
fuel  valve  casing.  The  fuel  valve  face  suffers  a 
little  more  with  hot  blast  than  in  normal  practice. 
Heating  the  fuel  is  useful  from  the  point  of  view 
of  increasing  efficiency  by  reducing  viscosity  and 
as  a  means  of  dissolving  naphthalene.  Improved 
running  on  tar  oil  at  low  loads  is  obtainable  by 
restricting  the  flame  plate,  but  this  is  only  at  the 
expense  of  the  full  load  results.  Wear  on  exhaust 
valve  is  not  very  serious  with  tar  oils,  but  is  a 
much  more  important  matter  when  burning  raw 
tars.  It  only  becomes  serious  when  firing  is  un- 
certain, and  is  generally  much  worse  when  running 
on  tar  oil  alone  than  with  the  pilot  ignition 
system.  Oils  which  give  an  abrasive  ash  on  igni- 
tion may  cause  trouble  even  when  this  amounts 
to  less  than  00S%,  but  when  the  ash  consists  largely 
of  sodium  sulphate  (arising  from  washing  tar  acid's 
from  creosote),  much  higher  ash  contents  are  per- 
missible. Tar  oils  containing  pitch  cause  many 
troubles,  but  it  is  almost  entirely  the  free  carbon 
which  affects  the  use  of  such  mixtures  in  internal 
combustion  engines. — T.  St. 


Patents. 

Sharp,  middle,  creosote  or  similar  oils;  Processes 
and  means  for  producing  oils  for  different  pur- 
poses from   .     A.   F.    Martin,   London.     Eng. 

Pat.  117,914,  June  7,  1917.  (Appl.  No.  8319  of  1917.) 
The  oil  is  mixed  with  aqueous  sodium  hydroxide 
solution,  agitated  and  heated,  and  the  mixture 
allowed  to  settle.  The  liquid  portion  is  run  off 
into  a  still  and  distilled  for  fractions  boiling 
respectively  below  180°  C,  from  1S0°  to  225°  C. "  and 
from  225°  to  300°  C.  The  first  fraction  is  mixed 
with  an  equal  amount  of  benzol  or  petrol,  and  the 
mixture  redistilled.    The  fraction  distilling  between 


90°  and  180°  C.  is  a  high-grade  motor  fuel,  having 
a  flash  point  of  35°— 45°  P.  (about  2°— 7°  C),  or 
over,  and  sp.  gr.  approximately  0-7 — 0-75.  By 
again  distilling  the  latter  fraction  from  90°  to 
180°  C,  a  high-grade  aeroplane  motor  spirit  oil  is 
produced.  The  second  main  fraction  is  suitable, 
either  without  further  treatment,  or,  if  dark  in 
colour,  after  redistilling,  for  use  as  a  Diesel  engine 
oil.  The  third  main  fraction  is  gently  heated  and 
agitated  with  an  addition  of  a  quantity  of  finely 
disintegrated  commercial  pitch,  whereby  a  good 
boiler  fuel  oil  is  obtained.  A  combination  of 
apparatus,  and  devices  for  economically  carrying 
out  the  several  steps  of  the  process,  are  described. 

— T.  St. 

Aniline-reducer.  A.  H.  Stevens,  Brooklyn,  N.Y., 
Assignor  to  Stevens  Bros.,  New  York.  U.S.  Pat. 
1,207,819,  May  28,  1918.  Date  of  appl.,  Mar.  25, 
1918. 

An  apparatus  for  the  production  of  aniline  by 
reduction  of  nitrobenzene  with  iron  filings  and 
hydrochloric  acid  comprises  a  tank  provided  with 
a  false  bottom  and  a  removable  lining  to  allow  of 
easy  renewal  after  corrosion.  A  horizontal  bar 
passes  through  a  slot  in  the  lower  end  of  a  vertical 
shaft  mounted  within  the  tank  and  this  bar  carries 
rabble  blades  which  are  mounted  on  the  bar  in  such 
a  way  that  the  latter  is  practically  completely 
enclosed  and  thus  largely  protected  from  corrosion. 


Aromatic  hydrocarbons;  Process  of  producing  . 

R.  L.  Hill,  Chester,  Pa.,  Assignor  to  E.  I.  du  Pont 
de  Nemours  Powder  Co.,  Wilmington,  Del.  U.S. 
Pat.  1,209,439,  June  11,  1918.  Date  of  appl., 
July  20,  1915.    Renewed  Mar.  28,  1918. 

Aromatic  hydrocarbons  of  higher  boiling  point  than 
toluol  (e.g.,  heavy  naphtha)  are  heated  with,  an 
alkaline-earth  carbide,  such  as  calcium  carbide, 
at  a  temperature  exceeding  500°  C,  and  under  a 
pressure  greater  than  atmospheric  pressure. 
Hydrocarbons  of  lower  boiling  point  are  produced. 

— C.  A.  K. 

Still   for  crude    bituminous  materials.    U.S.   Pat. 
1,273,091.    See    Ha. 

Manufacture  of  impregnated  material.    U.S.  Pat. 
1,273,673.    See  XIII. 


IV.-COLOURING  MATTERS  AND  DYES. 

Dyestuffs;  Natural .    Bull.    Imp.  Inst.,  1918, 16, 

1—16. 
Braziletto  wood  from  the  Bahamas.  This  dye- 
wood  is  derived  from  a  species  of  Cwsalpinia. 
Three  samples  were  received  in  pieces  10— 3S  ins. 
long  and  1^—3  ins.  thick.  They  all  yielded  colours 
similar  to  those  obtained  with  commercial  Brazil 
wood,  the  only  difference  being  in  the  depth  of 
colour  obtained  on  wool  mordanted  with  alum. 
The  aqueous  extract  ranged  from  8  to  11%.  These 
Braziletto  woods  were  quite  different  from  a  sample 
of  "Brazilada"  wood  previously  received  from 
the  Bahamas,  which  resembled  logwood  in  appear- 
ance and  properties.  They  are  not  likely  to  be  of 
much  commercial  interest.  A  sample  of  logwood 
from  the  Bahamas  was  judged  to  be  of  good  quality 
equal  to  the  best  Jamaica  wood. 

Indigo  from  Nyasaland  and  Nigeria.  Two  samples 
from  Nyasaland  contained  respectively  204  and 
361%  of  indigotin,  the  former  showing  22'2%  of 
ash,  principally  earthy  matter.  They  were  classed 
commercially  as  "low"  and  "middling,"  and  had 
been  prepared   from   wild  plants.    A  sample  from 
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Nigeria  showed  313%  of  ash,  275  of  indlgotin, 
ami  1*B  of  iiuiiriiiiiu  (Indigo  Red);  it  was  classed 
as  rather  low  grade,  hut  marketable. 

"  liuliiiii  madder"  from  s.  Africa.  A  sample  of 
nulls  of  h'niiiii  inrdifolia  from  Natal  was  con- 
sidered i<>  be  equal  In  quality  to  the  Indian  product 
and  Btrqngei  than  commercial  ground  madder 
i  A',  tlnctorum);  (ho  tints  obtained  with  tin-  Natal 
roots  differed  somewhat  from  those  given  by  the 
standard    samples  of   madder. 

lAohen  from   the  Falkland    Islands.     A  Sample  of 

bush;    lichen,    very    abundant    in    the    Falkland 

Islands,  was  identified  as  A'< uropogon  mrlti- 
xunthum. giving  buff,  orange,  and  brown  shades  on 
boiling  with  unmordanted  wool.  Prolonged  boil- 
ing gave  darker  c  >Iours,  especially  with  the  addition 
of  ammonia  This  lichen  possesses  dyeing  pro 
perttes  which  make  it  suitable  for  local  use,  but 
it  would  be  of  no  Interest   for  export.— J,  F.  15. 


Colouring    matter    of    the    gtmmes    of   the   tweet 
Borghum;   Industrial   application    of    tin: . 

A.  Piedallu.     Comptes  rend.,  mis,  167,  3-13—348. 

The  glumes  of  the  sweet  Sorghum  and  of  several 
varieties  of  Sorghum  with  black  glumes  contain 
a  dye,  which  can  be  extracted  with  dilute  acid 
and  which  dyes  wool,  silk,  leather,  and  cotton. 
Tin'  dye  is  extracted  by  heating  the  glumes  in  an 
autoclave  with  1  sulphuric  or  hydrochloric  acid 
or  with  2%  sodium  bisulphite.  The  colours 
Obtained  on  wool  and  silk  are  bright  and  strong. 
the  shades  being  from  violet  to  red,  from  beige 
(natural  wool  colour)  to  brown,  and  from  pearl 
grey  to  deep  grey  varying  with  (lie  mordant.  The 
dye  may  be  used  with  or  without  mordants,  (hi' 
most  satisfactory  mordant  being  stannous  chloride, 
which  gives  bright  amaranth  and  crimson  tints. 
All  the  shades  are  fast  to  washing.  They  pass  a 
little  towards  violet  under  the  influence  of  alkali. 
the  tint  being  restored  by  dilute  acid. — W.  G. 


p-Phenylencmcthyldiamiius;  Aci/lated  .     G.  T. 

Morgan  and   W.  R.  Grist.    Chem.    Soc.  Trans., 
1018,  113,  688— (594. 

Methyi-aniline  is  prepared  by  treating  aniline  with 
formaldehyde  in  presence  of  zinc  dust  and 
caustic  soda  (Eng.  Pat.  102,834;  this  J.,  1017,  207) 
and  the  secondary  base  is  converted  Into  acyl 
derivatives  by  heating  for  several  hours  with  con- 
centrated formic  acid,  acetic  acid,  etc.  The 
corresponding  p-phenyleneinethyldiaruine  deriva- 
tives may  be  obtained  by  known  methods,  the  most 
convenient  being  by  nitration  of  the  acylmethyl- 
aniline  and  reduction  of  the  p-nitro  compound, 
which  is  the  main  product  of  the  nitration  with 
ordinary  nitrating  mixture  at  0° — 10°  G.  p-Amino- 
nicthylformaiiilide,  m.pt.  132°  C.,  and  p-amino- 
methylacetanlUde,  m.pt.  03°  C.,  when  treated  with 
nitrous  anhydride  in  dry  acetone  solution,  give 
colourless  dlazonlum  hydroxides  which  combine 
with  dry  /i-naphthol  with  elimination  of  water. 
Azo  dyestuffs  are  formed  by  diazotising  the 
p-aminomethylacylauilides  in  the  ordinary  way  and 
coupling  with  various  phenolic  compounds.  (See 
also  Eng.  Pat.  111,321;  this  J.,  101S,  5  a.)— J.  F.  P. 


Benzanthrone ;  A  new  synthesis  of .  II.  Trans- 
formation of  l-phenylnaphthalene-2.3-dicarboxvlio 
acid  anhydride  Into  bemanthronecarboxylic  add. 

A.  Schaarschmidt  and  E.  Korten.    Ber.,  1018,  51, 
1074— 10S2. 

When  l-phenylnaphthalene-2.3-dicarboxyllc  acid 
anhydride  (I)  is  heated  with  01%  sulphuric  acid 
for  3  hours  at  155°  C.,  It  yields  benzauthrone- 
carboxylic  acid  (III)  and  a  sulphonated  3.4-benzo- 
fluorenone-1-carboxylic  acid  (II).    As  this  acid  (II) 


is  the  product  formed  by  the  prolonged  action  of 
sulphuric  acid  in  the  cold,  and  gives  I  he  same 
result  if  healed  as  above,  the  chief  reaction  may 
be  represented  thus : 


C02H 


It  Is  an  example,  therefore,  of  the  rupture  of  a 
weak  5-ring  and  establishment  of  a  6-ring. 
3.4-Penzotluorenone  itself  suffers  a  similar  change 
when  heated  with  sulphuric  acid,  and  the  Imide 
corresponding  with  the  above  anhydride  exhibits 
the  phenomenon  most  readily.  (See  further  J. 
Chem.  Soc,  1018,  i.,  434.)— J.   C.  W. 


Benzanthrone;  A  new  synthesis  of  .    ///.    A. 

Schaarschmidt  and  E.  Georgeacopol.    Per.,  1018, 
61,  10S2— 1087. 

When  3.4-benzotluorenone  is  fused  with  potassium 
hydroxide,  the  5-ring  is  ruptured  in  the  two  possible 
ways,  the  products  being  salts  of  1-phenylnaphtha- 
lene-2-carboxylic  and  o-a-naphtbylbenzoic  acids. 
If  the  free  acids  are  treated  with  phosphorus 
pentachloride  and  then  aluminium  chloride,  the 
former  yields  3.4-benzofluorenone  again  and  the 
latter  benzanthrone.  (See  further  J.  Chem.  Soc, 
1918,  i.,  434.)— J.  C.  W. 


Quinoneimide   dyes;   Nature    of   cyclic  .       F. 

Kehrmann.     Annalen,    1917,   414,    131— 1SS. 

A  theoretical  paper  containing  a  discussion  of  the 
results  of  Investigations  of  the  constitution  of 
azonium,  azthionium,  azoxonlum,  carboxonlum, 
carbothioniuin,  and  acridonium  compounds.  They 
are  regarded  in  general  as  desmotropic  substances 
which  acquire  the  ortho-  or  the  para  quinonoid 
structure  according  to  the  conditions.  (See  also 
J.  Chem.   Soc,  1918,  I.,  449.)— C.  S. 

Patents. 

Lignine  sulphonic  acid  or  its  salts;  Method  of  pre- 
paring   azo    colouring    matters    from    .       E. 

Oman,  Srockholm.  Eng.  Pat.  103,822,  Jan.  4, 
1017.  (Appl.  No.  201  of  1017.)  Under  Int.  Conv., 
Jan.  2S,  1916.    Addition  to  Eng.  Pat.  103,479. 

After  the  coupling  has  been  made  according  to 
the  process  specified  in  Eng.  Pat.  103,470  (this  J., 
li)18,  407  a),  an  inorganic  or  organic  base  is  added, 
with  stirring,  to  the  reaction  mixture  until  slightly 
alkaline,  whereby  the  corresponding  salt  of  the 
azo  compound  is  precipitated,  or  may  be  pre- 
cipitated by  means  of  a  salt,  e.g.,  a  soluble  carbon- 
ate. If  the  reaction  be  carefully  carried  out  at  a 
low  temperature,  the  base  may  be  added  to  the 
dlazotlsed  amine  before  coupling.  The  colour  of 
the  precipitated  compound  varies  according  to  the 
base  employed. — J.  F.  B. 


Mono-azo  dyestuffs  of  the  pyrazolone  series  aole 
to  &-?  chromatid  and  process  of  making  same. 
E.  Reber,  Assignor  to  Soc.  of  Chem.  Ind.  in 
Basle,  Switzerland.  U.S.  Pat.  1,270,325,  June  25, 
1018.    Date  of  appl.,  Sep.  11,  1017. 

New  mono-azo  dyes  of  the  pyrazolone  series  are 
prepared  by  combining  diazo-derivatives  of  anthra- 
nilic    compounds     with     hydroxyaryl     substituted 
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pyrazolones.  In  particular,  the  dyestuff  obtained 
by  coupling  the  diazo-derivative  of  anthranilic 
acid  with  l-(5'-sulpho-3'-carboxy-2'-hydroxy)- 
phenyl-3-methyl-5-pyrazolone  dyes  wool  yellow  tints 
in  an  acid  bath  which  turn  to  brownish-yellow  on 
being  after-chromed. — L.  A.  C. 


Vegetable  dye  and  process  of  making  same.  H. 
Warkup,  Kingston,  N.Y.,  Assignor  to  J.  S.  Young 
and  Co.,  Hanover,  Pa.  U.S.  Pat.  1.273,293, 
July  23,  1918.    Date  of  appl.,  Dec.  20,  1917. 

A  quercitron  extract  is  evaporated  to  form  a  thick 
liquid,  which  is  then  treated  at  the  boiling  point 
with  a  number  of  mordanting  substances.  After 
standing  for  some  time,  the  liquid  is  neutralised  or 
rendered  slightly  alkalin-3  with  sodium  carbonate, 
heated  to  expel  carbon  dioxide  and  finally  evap- 
orated in  vacuo  to  about  51°  Tw.  (sp.  gr.  1255). 
The  bath  produced  by  dilution  of  the  product  can 
be  used  for  the  direct  mordanting  and  dyeing  of 
cotton. — L.  A.  C. 

OrtJio[hydr]oxyazo    dyestuff s  j     Substantive     ■ ■ 

and  a  process  of  making  same.  E.  Anderwert, 
H.  Fritzsche,  and  H.  Schobel,  Assignors  to  Soc. 
of  Chem.  Ind.  in  Basle,  Switzerland.  U.S.  Pats. 
1,205,030  and  1,265,031,  May  7,  1918.  Date  of 
appl.,  Jan.  24,  1917. 

See  Eng.  Pat.  12,250  of  1915;  this  J.,  191G,  1008. 


Gallocyanine   dyestuffs;   Condensation   product    of 

with  amines,  and   process   of  making  same. 

A.  Grob  and  J.  Wurgler,  Assignors  to  Soc.  of 
Chem.  Ind.  in  Basle,  Switzerland.  U.S.  Pat. 
1,268,455,  June  4,  1918.  Date  of  appl.,  July  7, 
1917. 

See  Eng.  Pat.  116,754  of  1917;  this  J.,  1918,  407  a. 


V.-FIBRES  ;  TEXTILES  ;  CELLULOSE ;  PAPER. 

Silks;    Differentiation    of    natural    and    artificial 

.    A.  Herzog.     Kunststoffe,  1917,   7,  277—278. 

Z.  angew.  Chem.,  1918,  31,  Ref.,  225. 

A  physical  method  of  differentiation  is  described 
which  is  based  on  the  differences  between  the 
refractive  indices  and  which  is  applicable  in  the 
case  of  dyed  fibres.  A  fibre  of  natural  silk  mounted 
in  aniline  and  examined  under  a  microscope  witn 
a  Nicol  prism  is  almost  invisible  when  its  longitu- 
dinal axis  is  at  right  angles  to  the  plane  of  polar- 
isation of  the  prism,  and  becomes  more  and  more 
visible  when  the  stage  is  rotated,  until  it  reaches 
a  maximum  of  visibility  at  right  angles  to  the 
original  position.  Artificial  silk  fibres  have  a 
refractive  index  considerably  below  that  of  aniline 
and  are  distinctly  visible  at  all  positions  of  the 
revolving  stage. — J.  F.  B. 


Rape  straw  as  a  paper  and  fodder  material.  E. 
Heuser  and  T.  Blasweller.  Papier-Zeit.,  191S, 
43,  593,  613.    Chem.-Zeit,  191S,  42,  Rep.,  108. 

The  examination  of  the  rape  plant  showed,  on 
the  dry  substance,  cellulose,  3031:  pentosans,  2410; 
lignin,  4006,  and  ash,  5-53%.  The  composition  of 
the  plant  substance  is  somewhat  similar  to  that 
of  cereal  straw,  which  suggests  that  rape,  like 
straw,  might  be  used  as  a  raw  material  both  for 
paper  pulp  and  for  fodder.  A  pulp  prepared  by 
the  soda  process  had  the  composition  :  cellulose, 
5500;  pentosans,  30-50:  lignin,  10-10;  ash,  3-77%. 
In  consequence  of  the  higher  proportion  of  lignin 
in  the  rape  straw  as  compared  with  cereal  straw, 
a  sharper  treatment  is  necessary  in  order  to  obtain 


n  similar  degree  of  resolution.  The  pulp  would  l>e 
described  from  a  technical  point  of  view  as  a 
"  half-cellulose,"  such  as  is  employed  for  the 
manufacture  of  boards. — J.  F.  B. 


Utilisation  of  rice  and  its  by-products.    See  XIXa. 


Patents. 

Textile  fabrics,  wood,  leather,  and  other  materials; 

Treatment    of  .    W.   M.   Gillard,   Chelsfield, 

and  M.  Heslam,  Upper  Holloway.  Eng.  Pat. 
117,640.  (Appl.  Nos.  5709,  Apr.  24,  and  14,675, 
Oct.  10,  1917.) 

In  order  to  render  material  such  as  canvas,  wood, 
leather,  etc.,  more  suitable  for  the  reception  of 
photographic  prints,  hand  painting,  etc.,  it  is 
coated  with  a  preparation  containing  a  filling 
material  such  as  kaolin,  a  binding  medium  such 
as  gelatin,  and  substances  such  as  formaldehyde 
and  glycerin,  to  impart  insolubility  and  flexibility. 

— B.  V.  S. 


Wool  scouring  or  like  effluents  or  liquors;  Process 

for  the  separation  of  grease  from  .    G.   G. 

Jarmain,      Huddersfield.       Eng.      Pat.      118,332, 
Aug.  25,  1917.     (Appl.  No.  12,220  of  1917.) 

Wool  scouring  liquor  or  other  effluent  containing 
grease  is  first  passed,  preferably  just  below  the 
boiling  temperature,  through  a  hydro-extractor  or 
centrifugal  filter  in  order  to  separate  the  sand  and 
heavy  foreign  impurities,  and  is  then  delivered, 
preferably  from  an  overhead  feed  tank  into  which 
the  filtered  liquor  is  pumped,  to  a  cylindrical  or 
bowl  centrifugal  separator,  having  a  feed  jet  and 
baffle-plate  at  the  bottom,  in  which  the  grease  is 
separated  from  the  aqueous  layer  and  both  are 
discharged  through  separate  delivery  channels  at 
the  top.— J.  F.  B. 


Fibre;  Method  of  treating  vegetable  .     M.   W. 

Marsden,  Philadelphia,  Pa.     U.S.  Pat.   1,269,476, 
June  11,  1918.     Date  of  appl.,  Feb.  6,  1917. 

For  the  manufacture  of  pulp,  the  incrusting  and 
other  difficultly  soluble  bodies  are  removed  by 
subjecting  the  prepared  stock  to  the  solvent  action 
of  a  mixture  of  sodium  chloride  and  lime  in  the 
presence  of  heat,  moisture,  and  pressure. — J.  F.  B. 


Fibre    plants    and    woody    material;    Process    of 

retting,  degumming,  and  drying .     B.  Loomis, 

Hartford,   Conn.       U.S.    Pat.    1,271,591,   July    9, 
1918.    Date  of  appl.,  Aug.  2,  1915. 

The  material  is  placed  in  layers  on  grids  in  a 
closed  tank,  and  hot  water  and  fatty  acid  solvents 
including  acetic  acid  are  circulated  around  and 
between  the  layers  until  the  gummy  and  resinous 
matter  has  been  released;  this  is  floated  off  and 
separated  from  the  water,  and  the  solvent  liquor 
is  repeatedly  reheated  and  circulated  through  or 
in  contact  with  the  fibre  material  until  retting  and 
degumming  are  completed. — J.  F.  B. 


Fibre;  Process  for  treating  .    R.   R.  Roberts, 

Washington,  D.C.,  Assignor  to  United  Textile 
Co.  U.S.  Pat.  1,272,S51,  July  10,  1918.  Date  of 
appl.,  July  30,  1917. 

The  fibras  are  boiled  under  pressure  in  an  alkaline 
solution  containing  kerosene,  then  treated  in  an 
acid  bath,  washed  in  a  saponaceous  solution, 
rinsed,   and  dried. — J.  F.  B. 
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Silk:    Process   for   dcgumming   .        L.     Elknn 

Erben  Ges.,  Charlotlenburg.  Ger.  Pat.  305,920, 
Aug.  26,  r.'iT. 

Solutions  of  "  lignle  acid  "  are  employed  In  the 
degumming  baths. — J.   F.  B. 

Cuprammonium    cellulose    solutions    for    artificial 

thread*;  Preparation  of  stable by  the  use  of 

sugars.  Olansfiden  Ait.-Qes.,  Petersdorf.  Ger. 
Pat  300,107,  Oct.  13,  1917. 

Monuhxxose  sugars  of  the  dextrose  group  are 
employed  In  the  Cuprammonium  solutions  as  well 
as  sugars  of  the  sucrose  group,  in  such  quantities 
that  the  spinning  qualities  of  the  solutions  are  not. 
Impaired.  Even  at  norma]  temperature  the  mono- 
saccharides exert  a  reducing  action  which  Impedes 
the  oxidation  of  the  copper  compound  and  the 
cellulose  during  the  preparation  of  the  solution, 
so  that  the  solubility  of  the  copper  oxide  in 
ammonia  is  greater  and  the  cellulose  dissolves 
more  rapidly  and  completely;  the  stability  of  the 
Cellulose  solution  is  also  Improved.  A  proportion 
of  0*25%  of  starch  glucose  or  invert  sugar  calcu- 
lated on  the  weight  of  the  cellulose  is  sufficient 
to  counteract  the  tendency  to  oxidation  during  the 
preparation  of  the  cellulose  solution.— J.  F.  P>. 

."nip    [front    bracken  \    for    making   paper,   paper 

boards  and  the  like;  Manufacture  of .     W.  T. 

Moore.  Bromley,  Kent.  Bug.  Pat.  118,291, 
Sep.  12,  1917.  (Appl.  No.  36H  of  19170 
Bracken  is  collected  either  In  the  autumn  during 
the  withering  period  or  in  the  winter  when  the 
fronds  are  dead,  and  the  pinna:  and  pinnules 
(primary  and   secondary  leaflet  si  are  stripped  off 

the  stems  by  drawing  the  fronds  through  an 
aperture  formed  by  two  plain  or  toothed  pieces  of 
wood  or  metal  placed  parallel  in  the  same  plane. 
In  a  frame,  at  a  suitable  distance  apart.  The 
leaflets  fall  on  one  side  of  the  frame  and  the  stems 
on  the  other  side.  The  leaf  material  is  boiled 
separately  with  water  without  pressure  and  with- 
out the  use  of  alkali,  and  the  stems  are  digested, 
preferably  without  pressure,  with  5 — 10%  of  their 
weight  of  soda,  preferably  in  the  form  of  caustic 
soda.  The  two  materials  are  broken-ln,  beaten, 
bleached,  and  washed  and  may  be  blended  together 
tit  any  stage  after  the  breaking  process. — J.  F.  B. 

Treating  to  an  impregnating  fluid,  particles  of  non- 
uniform   moisture   content:   Apparatus    for  

[e.g.  in  the  preparation  of  wood  pulp].  G.  H. 
Hess.  La  Grange  Park,  111.  U.S.  Pat.  1,205,330, 
May  7,  1918.     Date  of  appl.,  May  17,  1017. 

Tin:  apparatus  comprises  a  dryer  In  which  the 
material,  e.g.,  wood  chips,  is  partially  dried:  a 
bin  in  which  the  partially  dried  material  is  retained 
until  the  moisture  content  becomes  uniform 
throughout;  a  storage  bin  to  receive  the  contents 
of  the  preceding  bin,  and  a  vessel  in  which  the 
material  is  subjected  to  the  action  of  an  impreg- 
nating fluid,  e.g.,  a  digester  for  the  manufacture 
of  wood  pulp. 

Paper   pulp:    Manufacture  of  .    S.    D.    Wells, 

Madison,   Wis.       Dedicated   to  the    Government 
and  people  of  the   United   states.      U.S.    Pat. 
1,269,350,  June  11,  1818.     Date  of  appl.,   Apr.  30, 
V.iis.     (Dedicated  to  the  public.) 
In  the  process  of  digesting  wood  or  other  fibrous 
material,  the  desired  amount  of  moisture  is  intro- 
duced   Into    the    digester   during   the    process,    In 
direct  combination  with   the  steam,   whereby    the 
cellulose  is  protected  to  a  marked  degree  from  the 
action  of  the  digestion  liquors,   while  their  action 
on  the  incrusling  matters  is  not  diminished. 

—J.  F.  B. 


Paper;  Safety .    E.  E.  Schmidt,  Boston,  Mass., 

Assignor  to  Paramount  Safety  Paper  Co., 
Chicago,  111.  U.S.  Pat.  1,269,868,  June  IS,  191S. 
Date  of  appl.,  Feb.  0,  1917. 

Tiik  paper  is  coated  with  a  composition  contain- 
ing ingredients  capable  of  being  decomposed  by 
acid  and  alkaline  ink  eradicators  to  release  sub- 
stances  Which  stain  the  paper  and  to  render  writing 
Ink  containing  iron  Indelible.  Suitable  ingredients 
are  a  soluble  ferrocyanide,  an  iodide,  glycerin, 
ox-gall,  tapioca  flour,  and  caustic  soda;  the  ox-gall 
is  for  the  purpose  of  rendering  the  paper  permeable 
to  the  composition. — J.  F.  B. 

Paper  containing  salicylic  or  benzoic  acid;  Manu- 
facture  of  .     L.    Elkan    Erben   Ges.,    Char- 

lottenburg.     Ger.  Pat.  305,950,  June  27,  1917. 

Papeb  is  treated  with  easily  soluble  salts  of 
salicylic  or  benzoic  acid.  The  absorption  by  the 
fibre  is  so  complete  and  permanent  that  no  visible 
efflorescence  of  crystals  occurs. — J.  F.   B. 

Paper  textiles;  Process  for  cleaning  old  .    T. 

Goldschmidt  A.-G.,  Essen.  Ger.  Pat.  30(1,000, 
Sep.  12,  1917.  Addition  to  Ger.  Tat.  305,427  (this 
J„  1918,  410  a). 
After  cleansing  with  bleach  liquor  or  chlorine 
water,  any  looseness  of  texture  produced  by  the 
treatment  is  corrected  by  impregnating  the  tex- 
tiles with  a  mixture  of  gelatin  solution  and  glycol, 
before  finishing  by  mechanical  treatments. 

—J.  F.  B. 

Cardboard;  Process  for  rendering  grease-  and 

waterproof.  L.  Buchbiuder,  Vienna.  Ger.  Pat. 
300,028,  Dec.  2,  1917. 

The  proofing  composition  consists  of  a  mixture  of 
a  glue  precipitate  with  a  decoction  of  Iceland  moss 
containing  gypsum  ("  FederweiSS  ")  or  magnesia,  or 
with  a  concentrated  alcoholic  solution  of  resin. 
The  composition  is  applied  warm,  e.g.  with  a  brush 
in  the  case  of  containers  intended  for  fatty  sub- 
stances which  readily  solidify,  or  by  filling  the 
container  with  the  composition  and  pouring  out 
after  3 — 4  minutes,  in  the  case  of  those  intended 
for  substances  of  low  melting  point.  The  coating 
must  be  dried  at  the  ordinary  temperature.  The 
mixture  of  magnesia  and  glue-tannin  fills  up  the 
pores  of  the  paper  and  makes  the  container  water- 
tight; if  it  has  to  withstand  mineral  oil,  a  second 
coating  of  waterglass  is  applied.  An  alternative 
method  consists  in  treating  the  cardboard  with  a 
mixture  of  precipitated  glue  and  magnesia  and 
then  soaking  in  a  decoction  of  Iceland  moss  con- 
taining formaldehyde. — J.  F.  B. 

Drying   paper,    pasteboard,    xcood-pulp,   and   other 

materials;  Apparatus  for   .       L.   A.   Lyche, 

Sandviken,  Norway.  U.S.  Pat.  1,271,738,  July  9, 
1918.    Date  of  appl.,  Oct.  12,  1917. 

See  Eng.  Pat.  5S55  of  1915;  this  J.,  1910,  41. 

Collodion  coating  for  incandescence  mantles.    Ger. 
Pat.   300,103.     See   lis. 

Method  of  preparing  azo  colouring  matters  from 
lignine,  sulphonic  acid  or  its  salts.  Eng.  Pat. 
103,822.    See  IV. 

Process   of  fermenting  sulphite  [cellulose]    liquor. 
U.S.   Pat.    1,209,287.     See   XVIII. 

Process  of  obtaining  alcohol  from  sulphite  [cellu- 
lose]   liquor.     U.S.    Pat.    1,273,392.     See    XVIII. 
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VI.— BLEACHING  ;  DYEING;  PRINTING; 
FINISHING. 

Laundry  [textile]  goods;  Oxygen  tendering  of . 

P.    Heermann.       Chem.-Zeit,   1918,  42,   337—338, 
342—343. 

The  author  replies  to  various  objections  which 
have  been  raised  against  his  previous  work  (this 
J.,  1918,  238  a)  and  brings  forward  evidence  to 
show  that  washing  powders  containing  available 
oxygen  or  bleaching  agents  are  more  injurious  to 
fabrics  than  are  those  free  from  these  substances. 
In  practice,  it  is  quite  possible  to  have  conditions 
under  which  the  bleaching  powders  will  produce 
local  destruction  and  perforation  of  fabrics. 

— W.  P.  S. 
Natural  dyestuffs.    See  IV. 

Industrial  application  of  the   colouring  matter   of 

the  glumes  of   the  sioeet  Sorghum.       Piedallu. 

See  IV. 

Patents. 
Kiers;  Vomiting  .       E.  D.    Jefferson,   Boston, 

Mass.,  U.S.A.      Eng.  Pat.  112,200,  Sep.  20,  1917. 

(Appl.    No.   13.S94  of  1917.)    Under   Int.    Conv., 

Dec.  29,  191G. 

A  vomiting  kier  of  the  type  described  in  Eng.  Pat. 
25,307  of  1904  (U.S.  Pat.  772.450;  this  J.,  1904,  1202) 
is  provided  with  an  external  trap  into  which  the 
liquor  accumulating  at  the  bottom  of  the  kier 
can  penetrate  through  a  non-return  valve.  The  top 
of  the  trap  is  connected  with  a  mechanically  time- 
controlled  valve  through  which  a  determined  quan- 
tity of  high-pressure  steam  is  admitted  at  intervals 
above  the  liquid  collected  in  the  trap.  An  external 
vomit-pipe  leads  from  the  bottom  of  the  inside 
of  the  trap  into  the  top  of  the  kier,  and  the  liquid 
is  forced  up  by  the  steam  pressure  and  sprayed 
over  the  top  of  the  goods.  A  narrow  vent  pipe  is 
provided  between  the  top  of  the  trap  and  the 
top  of  the  kier  to  equalise  the  pressure  when  the 
trap  is  filling  up.  A  battery  of  kiers  may  be 
arranged  with  the  steam  valves  of  all  the  kiers 
controlled  at  one  place  by  a  single  motor,  with 
means  for  throwing  the  control  mechanism  of  any 
kier  out  of  action. — J.  F.  B. 

Mordanting  of  vegetable  fabrics  and  fibres.  The 
Calico  Printers'  Association,  Ltd.,  and  F.  Ash- 
ton,  Manchester.  Eng.  Pat.  117.715.  (Appl.  Nos. 
12,510,  Aug.  31,  1917,  and  32S7,  Feb.  25,  1918.) 
Chromium  mordants,  either  alone  or  in  conjunction 
with  other  mordants,  are  fixed  on  vegetable  fibres 
by  first  preparing  the  fabric  in  a  solution  of  a 
chromium  salt  and  subsequently  immersing  in  a 
caustic  soda  solution  of  a  minimum  density  of 
20°  Tw.  (sp.  gr.  110)  and  allowing  the  material 
to  lie  batched  or  piled  long  enough  to  complete 
the  fixation.  If  desired,  the  material,  after  the 
treatment  with  caustic  soda,  may  be  subjected, 
without  drying,  to  the  action  of  steam  before 
batching  or  piling. — J.  F.  B. 

Aniline  Black  upon  vegetable  fibres;  Production  of 

.    The    Calico    Printers'    Association,    Ltd., 

and  E.  A.  Fournoaux,  Manchester.  Eng.  Pat. 
117,987,  Aug.  31,  1917.  (Appl.  No.  12,509  of  1917.) 
Fob  the  production  of  Aniline  Black  developed  by 
drying  with  hot  air  or  "ageing"  and  after-treat- 
ment with  sodium  chromate,  the  ingredients  men- 
tioned in  Eng.  Pat.  110,502  (this  .7.,  1918,  403  a)  are 
mixed  within  the  limits  of  the  following  molecular 
proportions  :— The  primary  arylamines  other  than 
aniline  should  not  exceed  3  mols.  out  of  a  total 
11  mols.  of  amines:  the  proportion  of  strong  mineral 
acid  should  not  exceed  one-half  of  that  required  to 


neutralise  completely  the  bases  used ;  for  1  mol.  of 
aniline  or  the  equivalent  mixture  of  bases,  the  boric 
acid  may  range  from  0-4  to  10  mol.,  the  formic  acid 
should  not  be  less  than  0-75  mol.,  the  organic  catalyst 
(p-phenylenediamine  or  p-aminophenol)  not  less  than 
003  mol.,  the  soluble  copper  salt  not  less  than  0-1 
mol.,  and  the  chlorate  between  0-3  and  0-45  mol. 
Suitable  thickening  agents  are  made  into  a  paste 
and  boiled  with  a  little  formic  acid;  the  aniline,  the 
acids,  and  the  salts  of  the  bases  are  then  dissolved 
in  the  warm  thickening,  and  the  sodium  chlorate 
in  solution  is  added  after  cooling;  the  copper  salt 
is  added  only  immediately  before  use. — J.  F.  B. 

Beam  dyeing  machine.  E.  and  L.  Holt,  Burling- 
ton, N.C.  U.S.  Pat.  1,269,934,  June  18,  1918. 
Date  of  appl.,  July  1,  1915. 

A  perforated  beam  for  holding  a  quantity  of  warped 
or  wound  yarn  is  mounted  in  a  closed  vat,  and 
liquid  is  circulated  from  the  inside  to  the  outside 
of  the  beam  and  vice  versd.  Means  are  provided 
for  introducing  compressed  air  above  the  surface 
of  the  liquid  for  simultaneously  forcing  the 
treating  agents  from  the  vat  and  for  oxidising 
them  on  the  yarn  as  they  escape  from  the  vat; 
means  are  also  provided  for  introducing  com- 
pressed air  into  the  bottom  of  the  beam. — J.  F.  B. 

Dyeing  machine.  H.  M.  Dudley,  Philadelphia,  Pa. 
U.S.  Pat.  1,271,144,  July  2,  1918.  Date  of  appl., 
Aug.  3,  1917. 

Within  a  receptacle  having  non-perforated  sides 
are  two  foraminous  plates,  spaced  apart,  each 
plate  comprising  a  series  of  extended  hollow  cones 
having  vertical  openings  in  the  sides.  A  distri- 
buting chamber  converging  downwards  is  spaced 
below  the  lower  foraminous  plate,  and  contains 
a  series  of  parallel  curved  blades  converging  down- 
wards and  inwards.  A  pump  for  forcing  liquid 
through  the  apparatus  is  connected  with  the  lower 
portion  of  the  distributing  chamber  and  an  over- 
flow pipe  is  provided  above  the  upper  foraminous 
plate.  A  smaller  testing  device  exterior  to  the 
dyeing  chamber,  similar  and  proportionate  to  the 
larger  vessel,  is  connected  with  the  latter  below 
the  lower  foraminous  plate.- — J.  F.  B. 

Dyeing  machine.  H.  M.  Dudley,  Philadelphia,  Pa. 
U.S.  Pats,  (a)  1,271,549  and  (b)  1,271,550,  July  9, 
191S.    Dates  of  appl.,  May  16  and  June  30,  1917. 

(a)  A  receptacle  contains  a  series  of  revolving  fibre 
chambers  each  having  foraminous  walls  with  mem- 
bers extended  inwards,  and  with  openings  between 
the  members,  a  foraminous  member  spaced  from 
the  inner  wall  of  the  fibre  chamber  and  integral 
therewith,  a  series  of  tubes,  each  tube  of  which 
opens  upon  a  portion  of  the  inner  face  of  the 
foraminous  member  and  extends  outwards  through 
the  hollow  core  of  the  device,  and  a  second  series 
of  similar  tubes  extending  through  the  core  in 
the  opposite  direction.  Means  are  provided  for 
maintaining  the  fibre  chambers  beneath  a  liquid 
within  the  receptacle,  for  continuously  passing  a 
liquid  through  the  tubes  and  fibre  chambers,  for 
passing  air  through  them,  and  for  revolving  the  fibre 
chambers,  foraminous  member,  and  tubes,  (b)  A 
dyeing  chamber  contains  a  series  of  fibre  chambers 
each  comprising  a  foraminous  bottom  having  non- 
perforated  sides  and  members  extending  upwards, 
and  a  foraminous  top  plate  to  each  series  of  fibre 
chambers  having  members  extending  downwards. 
There  are  also  a  reserve  tank,  the  upper  portion 
of  which  is  connected  with  the  upper  and  lower 
portions  of  the  dyeing  chamber  and  the  lower 
portion  with  a  pump,  a  second  dyeing  chamber 
adjacent  to  the  first  and  connected  thereto  at.  the 
top  and  the  bottom,  and  means  for  passing  a  liquid 
through  the  fibre  chambers  in  opposite  directions. 

—J.    F.    B. 
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Fabrics;  Method  for  sponging,  setting,  and  finish- 
ing   .    B.  Heldler,  Garfield,  N.J.,  Assignor  to 

Columbia  Conditioning'  Co..  Inc.,  Now  York. 
U.S.  Pat.  1,270,153,  June  18,  litis.  Date  of  appl., 
Aug.  »,  1910. 

Fabric  In  the  width  is  unrolled  and  panned  with  a 

continuous  travelling  motion  through  the  follow- 
ing operations  In  the  sequence  staled  :  brushing 
both  faces  of  the  fabric,  healing  it  by  exjwsure 
to  the  action  of  steam  sponging  it  with  water, 
healing  It  by  passing  round  a  heated  surface,  iron- 
ing it  on  1k)Ui  faces  by  heated  cylinders  running 
in  the  opposite  direction  to  the  travel  of  the 
fabric  allowing  the  fabric  to  accumulate  In  folds, 
subjecting  the  fabric  to  tension,  supplying  steam 

to  the  fabric,  cooling  it  gradually  ami  supplying 
it  with  a  natural  amount  of  water  by  passing  it 
over  moistened  rollers,  spreading  it  in  a  trans- 
verse  direction,  and  finally  winding  up  the  fabric 
in  finished  condition. — J.  F.  B. 

Seriein  siitii>:  Manufacture  of  a  substitute  for  

[for  use  in  silk  dyeini/].  Gobr.  Schriid,  Basle, 
Switzerland.  Eng.  Pat.  117,042,  .Ian.  14,  1918. 
(Appl.  No.  805  of  191S.)  Under  Int.  Conv.,  Sep.  4, 
1917.  Addition  to  Kng.  Pat.  100,109,  Mar.  12, 
1915   (this  J.,  1910,  734). 

See  Ger.  Pat.  305,239  of  1817;  this  .T.,  191S,  404  a. 

Vegetable  dye  and  process  of  making  same.    U.S. 
Pat.  1,273,293.    Sec   IV. 

Preparation  of  dilute  bleaching  llauora  from 
sodium  carbonate  solution  and  chlorine.  Ger. 
Pat.  300,193.     See  VI 1. 


VII.-ACIDS;   ALKALIS;   SALTS;    NON 
METALLIC   ELEMENTS. 

Sulphuric  mid :  Manufacture  of by  the  ferric 

oxide  contact  process.  II.  Ditz  ami  F.  KanhSuser. 
Z.  angew.  Chen).,  1918,  31,  149—150,  163—156. 
In  the  manufacture  of  sulphuric  acid  by  the  ferric 
oxide  coutacl  process  (this  J.,  1902,  1137;  1905,  729; 
1908,  402)  the  burner  gases  are  first  brought  into 
contact  with  ferric  oxide  at  a  high  temperature, 
50  to  00%  of  the  sulphur  dioxide  being  converted 
into  sulphur  trioxide,  whilst  the  arsenic  is  retained 
by  the  contact  mass.  The  gases  are  then  cooled, 
and,  after  absorption  of  the  sulphur  trioxide  by 
means  of  sulphuric  acid,  are  brought  into  contact 
with  a  platinum  mass  whereby  the  oxidation  is  com- 
pleted. Samples  of  sulphuric  acid  deposited  in  the 
fan  casing  of  a  plant  had  the  following  composi- 
tion :— Sulphuric  acid,  97-82  and  97  01  ;  lead  sul- 
phate. 12s  and  104;  selenium,  0-104  and  0000; 
selenium  dioxide,  0  101  and  0-05S;  selenie  acid, 
0  008  and  0014;  arsenious  oxide,  0014  and  0  007; 
and  sulphur  dioxide,  0012  and  0004%  respectively. 
Experiments  to  determine  the  volatility  of  lead 
sulphate  showed  that  when  healed  with  sul- 
phuric acid  alone,  it  was  only  slightly  volatile, 
but  that  in  the  presence  of  selenium,  especially 
in  the  elementary  form  or  as  Set).,,  the  volatility 
was  greatly  increased.  The  high  proportion  of  lead 
in  the  acid  was  contrary  to  recorded  statements. 
According  to  Lunge  10O  parts  of  sulphuric  acid 
of  sp.  gr.  is  11  dissolves  0-039  part  of  lead  sulphate, 
whilst  Marshall  gives  the  solubility  In  98%  acid 
as  009%,  but  the  authors  have  shown  (this  .1., 
1917,  641)  I  hat  98  to  100%  sulphuric  acid  is  able 
to  dissolve  a  large  proportion  of  lead.  The  varia- 
tions in  the  proportions  of  selenium  in  the  acid 
are  attributable  to  the  variable  composition  of 
the  pyrites  or  to  variations  in  the  working  of 
the  plant.  The  presence  of  selenium  has  probably 
vn  unfavourable  influence  on  the  oxidation  of  the 


sulphur  dioxide.  The  process  should  convert  up  to 
95%  (usually  about  92%)  of  the  sulphur  burned, 
but  in  a  plant  studied  by  the  authors  the  vield  was 
sometimes  less  than  90%.  This  was  probably  partly 
due  to  the  toxic  action  of  the  arsenic  In  the  gases 
upon  the  platinum  contact  mass,  but  it  was  also 
IHjssible  that  selenium  and  lead  compounds  in  the 
burner  gases  had  an  Influence  on  the  activity  of 
the  ferric  oxide  contact  mass.— C.  A.  M. 

Sodium   sulphate,  ammonium  sulphate  and   water; 

The    ternary    system    .     Utilisation    of    nitre 

cake  for  the  production  of  ammonium  sulphate. 
II.  M.  Dawson.  Chem.  Soc.  Trans.,  1918,  113, 
075— G8S. 

V\'nEN  finely  powdered  Glauber's  salt  and 
ammonium  sulphate  are  brought  into  intimate 
contact  at  the  ordinary  temperature,  a  pasty 
mass  is  obtained  and  the  temperature  of  the 
mixture  falls  considerably.  This  is  due  to  the 
formation  of  sodium  ammonium  sulphate : 
Na.2SO„10H,O  +  (NH4).2S04  =  Na2SO<,  (NH^jSO  , 
4HjO+UH„0.  The  lowest  temperature  at  which 
this  reaction  occurs  Is-16°G.  Above  59-3°  C.  the 
double  salt  decomposes  with  the  formation  of  the 
anhydrous  simple  salts.  The  composition  of  the 
saturated  solutions  which  characterise  the  ternary 
system  has  been  determined  at  temperatures 
between  -19-5°  C.  (Ihe  euteclic  temperature)  and 
100°  C.  The  solutions  which  are  saturated  simul- 
taneously with  respect  to  the  double  salt  and 
sodium  sulphate  show  a  very  pronounced  minimum 
in  the  ammonium  sulphate  content  and  a  maxi- 
mum in  the  sodium  sulphate  content  at  20-5°  C, 
Which  is  the  temperature  at  which  Glauber's  salt 
is  transformed  into  anhydrous  sodium  sulphate 
in  presence  of  the  double  salt.  Although  the 
double  salt  may  be  crystallised  out  from  solutions 
containing  the  mixed  sulphates  at  any  temperature 
between  -lt;°c.  and  59-3°  C,  if  the  ratio  between 
the  salts  is  suitably  adjusted,  yet  the  double  salt  is 

dj m posed   by    water   between     -10°    and   20°  C. 

with  the  separation  of  Glauber's  salt,  and  between 
41-5°  and  59-3°  C  with  the  separation  of  anhydrous 
sodium  sulphate.  Saturated  solutions  of  the 
double  salt  containing  equivalent  quantities  of 
sodium  and  ammonium  sulphate  are  only  obtain- 
able, in  the  absence  of  supersaturation,  between 
20°  and  41-5°  C.  In  view  of  the  fact  that  solu- 
tions saturated  with  respect  to  Glauber's  salt  and 
ammonium  sulphate  (or  the  double  salt)  at  low 
temperatures  contain  a  large  excess  of  ammonium 
sulphate,  it  is  possible  to  crystallise  out  a  large 
proportion  of  sodium  sulphate  from  a  solution 
containing  the  two  sulphates  by  cooling,  if  the 
mother  liquor  is  subsequently  evaporated  at  about 
100°  C.  pure  ammonium  sulphate  may  be  obtained 
so  long  as  the  ratio  of  ammonium  sulphate  to 
sodium  sulphate  in  the  residual  hot  liquor  does 
not  fall  below  about  2-7.  By  repeating  the  cooling 
and  evaporating  processes,  complete  separation  of 
the  sodium  and  ammonium  sulphates  may  be 
effected.  By  the  use  of  this  process  it  is  possible 
to  make  use  of  nitre  cake  for  the  absorption  of 
ammonia  In  the  production  of  ammonium  sul- 
phate, Glauber's  salt  being  obtained  as  a  by- 
product— H.  M.  I). 

Mitre   cake;    Use   of  in   the  manufacture   of 

sulphate  of  ammonia.  P.  Parrish.  Gas  J.,  1918, 
143,  39.J— 390. 

In  order  to  produce  a  saleable  mixed  sodium  and 
ammonium  sulphate,  the  method  has  been  success- 
fully adopted  at  the  Stafford  Gas-Works  of  intro- 
ducing ground  solid  nitre  cake  into  the  acid-charge 
pot.  The  following  precautions  were  found  neces- 
sary for  the  satisfactory  application  of  the  method  : 
The  sulphuric  acid  content  of  the  bath  should  not 
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tie  allowed  to  fall  below  0%,  as  determined  by 
titration;  the  nitre  cake  should  be  added  regularly; 
frequent  tests  should  be  made  to  ascertain  the 
presence  of  undecoinposed  nitrates,  which  results 
in  corrosion  of  the  lead.  As  an  alternative  to  the 
introduction  of  the  solid  cake,  it  is  suggested  that 
it  might  be  dissolved  in  the  feed  acid  in  lead-lined 
tanks,  provided  the  nitre  cake  is  sufficiently  pure 
and  the  acid  free  from  arsenic.  The  method 
adopted  at  the  Llwynpia  works  of  the  Glamorgan 
Coal  Co.  is  to  feed  a  nitre  cake  solution  of  6% 
sulphuric  acid  content  along  with  the  free  acid  in 
certain  fixed  proportions  into  the  saturator.  As 
soon  as  deposition  of  crystals  begins  in  the 
saturator,  as  indicated  by  an  excess  back  pressure, 
some  of  the  liquor  is  run  into  the  mother  liquor 
well,  where,  on  cooling  to  4G°  C,  practically  the 
whole  of  the  sodium  sulphate  crystallises  out.  A 
further  supply  of  solution  is  then  run  into  the 
saturator.  The  mother  liquor  containing  ammonium 
bisulphate  and  small  quantities  of  sodium  bisul- 
phate,  is  again  introduced  into  the  cycle  of  opera- 
tions. Ammonium  sulphate  containing  23-8%  NH,  is 
obtained  as  the  final  product.  Trial  has  been  made 
on  a  Mond  recovery  plant  at  Langwith  of  the  ex- 
clusive use  of  nitre  cake  for  extraction  of  the 
ammonia.  The  cooled  gases,  freed  from  tar,  are 
scrubbed  in  a  tower  with  a  3  to  4°i  sulphuric  acid 
solution.  On  reaching  the  saturation  point,  the 
solution  is '  evaporated  to  crystallise  out  the 
ammonium  sulphate.  The  mother  liquor,  main- 
tained at  about  80°  C.  is  used  to  wash  the  nitre 
cake,  the  conditions  being  such  that  very  little 
sodium  sulphate  goes  into  solution.  The  liquor  is 
then  used  asain  in  the  tower,  diluted  with  washings 
from  the  sodium  sulphate  sludge.  Ammonium 
sulphate  containing  24-5%  NH,  is  thus  obtained. 

— L.  A.  C. 

Chlorine;  Determination  of  in  mixtures  con- 

taining  silicates.    G.  Bruhns     Z.  angew.  Chern., 

1918,  31,  156. 
Chlorine  may  be  determined  by  titration  with 
silver  nitrate  in  the  presence  of  dissolved  or 
gelatinous  silicic  acid  (water  glass,  detergents, 
etc.),  provided  that  the  liquid  is  made  neutral  to 
phenolphthalein  with  nitric  acid  and  any  resulting 
gelatinous  mass  is  finely  distributed  by  trituration 
or  shaking. — C.  A.  M. 

t 
Chlorates,    peroxides,    etc.;    Source    of    error    in 

Bunsen's  method   for  the  determination    of  . 

E.  Eupp.  Z.  anal.  Chem.,  1918,  57,  226—230. 
The  results  obtained  by  this  method  are  from  0-5 
to  2%  too  low  when  the  substance  is  distilled 
directly  with  hydrochloric  acid,  the  chlorine 
collected  in  potassium  iodide  solution,  and  the 
liberated  iodine  titrated.  This  is  due  to  reaction 
between  chlorine  and  steam  with  the  formation  of 
hydrochloric  acid  and  oxygen.  Better  results  are 
obtained  when  potassium  iodide  is  added  to  the 
distillation  mixture  and  the  iodine  distilled  over 
and  titrated,  since  iodine  does  not  decompose  water 
vapour.  The  concentration  of  the  hydrochloric 
acid  has  an  influence,  however,  and  the  results  in 
some  cases  tend  to  be  too  high  owing  to  slight 
decomposition  of  the  iodide  by  hydrochloric  acid. 
To  obtain  concordant  results  the  distillation  must 
alwavs  be  carried  out  under  the  same  conditions. 

— W.  P.  S. 

titrates     and     nitrites;     Estimation    of    .     W. 

Strecker.    Ber.,   1918.   51,   997—1004. 
The  solution  to  be  analysed,  containing  nitrites  and 
nitrates   equivalent   to   not   more   than   0-11    grm. 
NaNO„   and   018   grm.    KNO,,    is  dropped   into    a 
boiling,     concentrated     solution     of     ammoni:im 


chloride,  at  least  100  times  as  much  of  this  salt 
being  taken  as  there  is  nitrite  present,  the  solution 
being  in  a  flask  which  is  connected  with  an 
apparatus  for  making  air-free  carbon  dioxide,  on 
the  one  hand,  and  a  water-cooled  Schiff's  nitro- 
meter, containing  potassium  hydroxide,  on  the 
other.  After  adjusting  the  pressure  and  noting  the 
volume  of  nitrogen,  a  solution  of  iron  in  concen- 
trated hydrochloric  acid  is  introduced  and  the  nitric 
oxide  is  collected. — J.  C.  W. 

Vanadium  compounds;  Quantitative  analysis  of ■ 

with  the  aid  of  carbon  tetrachloride.  P.  Jannasch 
and  H.  E.  Harwood.  J.  prakt.  Chem.,  1918,  97, 
93—137. 
Vanadium  in  various  vanadium  compounds  can  be 
estimated  by  heating  the  latter  in  a  current  of 
carbon  dioxide  and  carbon  tetrachloride  vapour. 
The  compound  is  placed  in  a  silica  boat  inside  a 
silica  tube  and  the  resulting  volatile  vanadium 
oxychloride  and  tetrachloride  are  collected  by 
passage  into  two  receivers  containing  dilute  nitric 
acid  and  water  respectively.  The  resulting  solu- 
tion of  vanadic  acid  is  evaporated  to  dryness,  the 
residue  being  subsequently  dissolved  in  dilute 
sulphuric  acid,  treated  with  a  slight  excess  of 
potassium  permanganate  to  remove  traces  of  organic 
matter,  and  then  reduced  by  a  current  of  sulphur 
dioxide.  After  the  expulsion  of  the  excess  of 
sulphur  dioxide  by  boiling,  the  vanadyl  sulphate 
which  remains  is  estimated  by  titration  at  70°  C. 
with  potassium  permanganate  solution.  A  repeti- 
tion of  the  reduction  and  titration  may  be  made 
with  the  same  solution.  The  reaction  may  be 
expressed  : 
5V004+2KMnO.  +  3H„S04 

=  5V005+K„S0,  +  2MnS04+3H20. 
Details  are  given  of  the  conditions  necessary  for 
the  satisfactory  decomposition  of  various  vanadium 
compounds  by  carbon  tetrachloride.  It  is  also 
possible  to  expel  phosphoric  acid  from  sodium  phos- 
phate by  heating  a  mixture  of  the  latter  with 
sodium  chloride  or  silica  in  carbon  tetrachloride 
vapour:  boric  acid  and  titanic  acid  can  be  dis- 
placed in  a  similar  manner,  but  the  details  neces- 
sary to  render  the  process  capable  of  application  to 
quantitative  analysis  are  not  yet  completed. 

— D.  F.  T. 

Hydrogen    peroxide;    Neutralisation    of   with 

sodium  borate.  J.  Cambe  and  H.  Diacono. 
J.  Pharm.  Ohim.,  1918.  18,  12—17. 
Certain  samples  of  hydrogen  peroxide  when  mixed 
even  with  an  excess  of  sodium  borate  did  not  give 
a  red  coloration  to  phenolphthalein.  These 
samples  contained  hydrofluosilicic  acid  or  were 
freshly  prepared  and  contained  "  active  "  oxygen, 
and  the  non-appearance  of  the  red  coloration  of 
the  phenolphthalein  when  sodium  borate  was  added 
was  due  to  the  presence  of  these  substances:  other 
indicators  were  not  affected.  (See  also  J.  Chem. 
Soc,  Oct.,  1918.)— W.  P.  S. 

Bismuth    tellurides.      II.      M.    Amadori.      Atti    R. 

Accad.  Lincei,  191S,  27,  I.,  131—134. 
Thermal  investigation  shows  that  fused  mixtures 
of  Bi,  Bi„S3,  and  Bi„Te3  give  no  compounds 
analogous  to  the  natural  sulphotellurides,  tetra- 
dimite,  grunlingite,  and  joseite.  (Compare  J. 
Chem.  Soc,  Oct.,  1918.)— T.  H.  P. 

Silicon     hud  rides.      V.    Decomposition    of    silicon 
hydrides  by  water.    Action  of  hydrogen  bromide 
on  monosilane.    A.  Stock  and  C.  Somieski.    Ber., 
1918,  51,  9S9— 996. 
The  silanes  (silicon  hydrides)  are  practically   un- 
affected by  water  during  several  days,  unless  the 
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glass  tenders  the  mixture  alkaline,  when  they 
opose  iii  s  tew  hours  into  hydrogen  ami  silicic 
add.  Monosllane  reacts  verj  readily  with  hydro- 
gen bromide  In  tfie  presence  of  aluminium  chloride 
to  give  the  lower  bromides,  thus;  SlH4+HBr 
SIH.Br  f  II..  and  SiH«  •  2HBr  sill. Br.,  i  2ll_. 
A  mixture  of  monosilane,  hydrogen  bromide,  und 
broniomoiiosilane  can  he  analysed  by  means  of 
water.  The  last-named  reacts  immediately  to  form 
the  gas  dlsiloxaue,  which  decomposes  after  two  or 
three  hours  Into  silica  and  hydrogen,  thus: 
2S1H  Br+H ,0=(SlH,).0  +  :!lIUr: 

(SiII,)jO-(-H.10  =  S105+3H,. 
If  the  volume  of  the  mixture  is  a.  the  volume  after 
the  initial  contraction  is  h,  and  the  final  volume 
is  c,  then  <■    h  gives  the  volume  of  81H,Br,   and 

a-b-\(c-b)    the    voln of    IIBr.     (See    further 

J.  Chem.   Soc.   Oct..   litis.)     .1.   ('.    W. 

Catalysts;   Influence  of  foreign  substances  on  the 

avtiiitu  of .    V.    Experiments  with  palladium 

hydrosol  in    tin-  prest  nee  <•/   the  hydntaidet  o) 

iron,  copper,  and  zinc.  t'.  1'aal  and  W.  llart- 
inann.  Lit..  1918,  51,  894  BOO.  (Compare  this 
.1.,  1818,  600  a.i 
Tut:  hydroxides  mentioned  are  peptised  hy  sodium 
protalblnate  hut.  differ  in  their  Influence  on 
the  activity  of  palladium  hydrosol,  protected  by 
this  colloid,  in  the  union  of  hydrogen  and  oxygen. 

Ferric  hydroxide  has  no  action  at  all.  Precipitated 
copper  hydroxide  lowers  the  activity  of  the  catalyst 
hut  large  quantities  would  he  necessary  to  spoil  it 
altogether:  colloidal  copper  hydroxide  actually 
causes  an  increase  in  the  activity  of  the  palladium 
at  first,  hut  this  is  followed  hy  a  rapid  decrease. 
Zinc  hydroxide  depresses  the  activity  during  the 
first  honr  to  about  one  half,  but  a  remarkable 
recovery  ultimately  takes  place  and  the  catalyst 
actualiv  becomes  more  than  normally  active.  (See 
further  .1.  (hem.  Soc,  Oct.,  1918.)— J.  C.  W. 

Iodine;  Enrichment  of  —  during  Its  purification. 
F.  I ci.     Boa  Chim.  Farm..  1818,  57,  121—123. 

In  the  purification  of  iodine,  sublimation  removes 
most  of  the  cyanogen  iodide- -which  sublimes  first 
— and  also  of  the  bromine  and  moisture.  Chlorine 
and  bromine  are  eliminated  by  sublimation  in  pre- 
sence of  potassium  iodide.  The  loss  of  iodine 
accompanying  these  processes  may  be  avoided  as 
follows  isee  Tarugi,  this  .1..  liiis.  2.81  a).  When 
qualitative  analysis  indicates  the  presence  of  iodine 
monochloride  and  iodic  acid,  the  water  used  for 
washing  the  iodine  is  treated  with  an  acid  (sul- 
phuric i  solution  of  ferrous  sulphate.  If,  however, 
cyanogen  iodide  is  present,  the  washing  water  is 
first  left  In  contact  with  a  sufficient  quantity  of 
iodine  monochloride  for  24  hours  and  then  treated 
with  the  acid  ferrous  sulphate  in  the  usual  way. 
If  the  Iodine  contains  iodine  bromide,  this  is  con- 
verted into  hydrobromic  add  and  iodine  by  the 
ferrous  sulphate. — T.  H.  P. 

Effect  of  the  iron  content  of  ammonium  persulphate 
<m  its  photographic  reducing  power.  Sheppard. 
See  XXI. 

Patents. 

Sulphuric  acid;   Manufacture    of   from    nitrr 

rake.  F.  A.  Freeth,  Norlhwich.  Eng.  Pat. 
117.f.49,  June  29,  1917.  (Appl.  No.  9347  of  1917.) 
Nitre  cake,  calcium  sulphate,  and  water  are  mixed 
In  suitable  proportions  (e.g..  0S9  :  ISO  :  313)  and 
heated  to  50°  C.  with  constant  stirring  until  a 
Solution  saturated  with  sodium  bisulphate,  the 
double  salt  OaSO.,Na,804,  and  calcium  sulphate 
is  produced.  The  precipitated  double  salt  contain- 
ing some  calcium    sulphate   is    separated  and   the 


solution  cooled  to  25°  C.  until  sodium  bisulphate 
separates  out.  This  is  removed  and  the  solution 
is  concentrated  until  It  contains  70 — 75%  of  sul- 
phuric   acid    and     is    then    cooled     to      25°  C,   the 

remaining    sodium    sulphate    being    deposited    as 

Na.,so4.:;il.,so4,2H,o.     After    separation    of    this 

Substance  the  solution  contains  T.'i  SO",',  of  sulphuric 
acid  with   less  than    1  ',,   of  sodium    sulphate.     The 

sodium  bisulphate  and  the  Na,804,3H,S01,2H,0 
are  treated  with  more  calcium  "sulphate  and  the 
cycle  of  operations  repeated.  The  double  salt 
(1aS04,Na,SO<  is  decomposed  by  extracting  it  with 
hot  water,  the  sodium  sulphate  going  Into  solution 
and  the  greater  part  of  the  calcium  sulphate 
remaining  insoluble.  Temperatures  much  higher 
or  lower  than  50°  C.  are  unfavourable  to  the  main 
reaction.— A.   B.   S. 


Sulphuric  anhydride  and  the  like;  Apparatus  for 

the  manufacture  of  .     E.    L.  Wilke,  Buffalo, 

N.Y.     U.S.  Pat.  1,270,997,  July  2,  1018.     Date  of 
appl.,  Oct.  4,  1910. 

SULPHUR  dioxide  gas  is  passed  tangentially  Into 
an  outer  annular  chamber  at  a  point  midway  of 
its  height,  and  passes  into  an  inner  chamber  con- 
tainlng  a  heated  contact  material,  through  a  num- 
ber of  passages  opening  into  the  upper  end  of  the 
outer  Chamber  and  into  the  lower  end  of  the  inner 
contact  chamber.  Dust  separates  from  the  gas  in 
the  outer  chamber.  The  outlet  for  gases  leaving 
the  inner  contact  chamber  is  provided  with  a 
damper  to  control  the  pressure  in  the  chamber, 
the  volume  of  gas  passing  being  kept  constant. 

—A.  B.   S. 


Metallopgrophosphoric  acids  or    their  salts    asso- 
ciated    with     boron    compounds     or    containing 

boron;    Manufacture  of  and  the  application 

of  the  products  in  tanning.  B.  Levin,  Hale, 
Chester.  Eng.  Pat.  117,093,  Aug.  3,  1917.  (Appl. 
No.  11,224  of  1917.) 
Metallopyrophosphobio  acids  containing  boron  or 
their  salts  may  be  made  by  heating  pyrophos- 
phoboric  acid  (Eng.  Pat.  110,735:  this  J.,  1918, 
410  a)  or  a  mixture  of  boric  acid  and  pyrophosphoric 
acid  with  a  compound  of  a  suitable  metal  such  as 
chromium,  aluminium,  iron,  tungsten,  or  manganese 
at  a  temperature  not  exceeding  300°  C.  For  example, 
a  chromium  salt,  such  as  chrome  alum,  is  mixed 
with  boric  oxide  and  commercial  orthophosphoric 
acid  in  the  proportions  Cr :  B  :  P,Os  =  52:  44:  000 
and  heated  until  a  heavy  mobile  mass  is  obtained 
and  the  temperature  exceeds  250°  C.  The  product 
is  poured  on  to  trays  which  are  heated  until  a 
substantially  anhydrous  mass  is  obtained.  The 
products  are  less  hygroscopic  and  more  stable  than 
the  metallopyrophosphates  previously  known.  In 
tanning,  the  use  of  a  melallopyrophosphoric  acid 
containing  boron  and  a  metal  known  to  have  a 
tanning  action  is  advantageous,  because  it  is  more 
soluble,  and  has  a  greater  penetrative  power  than 
ordinary  pyrophosphates  and  may  be  rendered  in- 
soluble in  the  pores  of  the  hides  by  neutralising 
the  acidity  of  the  tan-liquor.— A.  B.  S. 

Potassium  compounds;  Manufacture  of .     S.  R. 

Scholes,  Beaver,  Pa.,  U.S.A.  Eug.  Pat.  117,755, 
Nov.  5,  1917.  (Appl.  No.  16,157  of  1917.) 
Felspar  or  other  potash-bearing  mineral  is  reduced 
to  a  fine  powder  and  mixed  with  sufficient  hydrated 
potassium  or  sodium  carbonate  to  supply  one 
equivalent  of  K.O  or  Na„0  to  every  two  equiva- 
lents of  SiO„.  The  mixture  is  fused,  poured  into 
water,  aial  then  ground  to  powder.  The  product  is 
boiled  with  water,  and  crude  carbon  dioxide  or 
waste  gas  rich  in  carbon  dioxide  is  passed  through 
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the  mixture  until  the  amount  of  dissolved  alkali 
has  reached  a  maximum.  The  liquid  is  filtered,  the 
filtrate  evaporated,  and  the  potassium  and  sodium 
carbonates  recovered.  When  sodium  carbonate  is 
used,  an  amount  of  the  evaporated  product  equal  in 
weight  to  the  sodium  carbonate  employed  may  be 
added  to  a  fresh  quantity  of  rock  and  the  process 
repeated.  By  this  means,  the  proportion  of 
potassium  carbonate  in  the  evaporated  product  will 
be  increased  from  about  20%  to  about  40%.  This 
re-use  of  part  of  the  evaporated  product  may  be 
repeated  five  or  six  times  until  most  of  the  sodium 
present  has  been  eliminated,  after  which  only 
potassium  carbonate  is  added  to  fresh  charges. 
Alternatively  the  mixed  sodium  and  potassium 
carbonates  may  be  separated  by  evaporating  the 
solution  until  a  concentration  is  reached  at  which 
most  of  the  sodium  carbonate  crystallises  out. 
The  filtered  solution  is  then  evaporated  to  dryness 
and  the  product  used  for  treating  fresh  quantities 
of  potash-bearing  mineral  as  previously  described. 
An  important  feature  of  the  process  is  the  removal 
at  the  end  of  each  cycle  of  a  quantity  of  mixed 
carbonates  equal  to  the  amount  of  potassium 
carbonate  extracted  from  the  rock.— A.  B.  S. 

Potassium   salts;  Process  for  the  recovery  of  

from  blast  furnace  flue  dust  or  the  like.  Stafford 
Coal  and  Iron  Co.,  Ltd.,  and  J.  R.  Richmond. 
Stoke-on-Trent.  Eng.  Pat.  117,991,  Sept.  8,  1917. 
(Appl.  No.  12,887  of  1917.) 
Blast-furnace  flue  dust  is  extracted  with  hot  water 
in  a  suitable  apparatus,  e.g.,  a  hydro-extractor, 
steam-heated  tanks,  etc.,  and  the  filtered  solution 
is  blown  with  air  and  treated  with  lime  until  it 
shows  an  alkaline  reaction,  whereby  iron,  man- 
ganese, and  magnesium  are  precipitated,  after 
which  it  is  evaporated  to  dryness.  The  residue  is 
baked,  thus  removing  any  soluble  organic  matter 
and  rendering  the  iron  insoluble,  re-dissolved  in 
water  and  filtered.  The  clear  solution  is  evaporated 
until  crystallisation  begins,  when  it  is  allowed  to 
cool.  High-grade  potassium  salts  crystallise  out, 
and,  after  separation  of  the  crystals,  further  quan- 
tities of  crude  salts  may  be  obtained  by  evapora- 
tion of  the  mother  liquor.  Ammonia  may  be 
recovered,  either  as  the  chloride  by  heating  the  dust 
before  extraction,  or,  as  gas,  when  lime  is  added  to 
the  liquor. — L.  A.  C. 

Potassium  aluminate,  alumina,  and  potassium  car- 
bonate:  Manufacture   of  .     E.  E.  and  P.  C. 

Dutt,     .Tubbulpore,    India.       Eng.    Pat.    118,155, 
Aug.  IS,  1917.     (Appl.  No.  11,887  of  1917.) 

A  powdered  mixture  of  potassium  chloride  (450 
parts),  bauxite  or  any  aluminous  substance  (e.g., 
calcined  bauxite  containing  about  70%  A1„0,,  400 
parts),  calcium  hydroxide  (222  parts),  and  coke 
(40  parts)  is  heated  to  redness  in  a  retort  or  muffle, 
and  133  parts  of  arsenic  trioxide  vapour  is  intro- 
duced. Arsenic  trichloride,  potassium  aluminate. 
hydrogen,  and  calcium  carbonate  are  produced. 
The  potassium  aluminate  is  removed  by  lixiviation 
and  aluminium  hydroxide  precipitated  from  the 
solution  by  passing  in  carbon  dioxide.  The 
potassium  carbonate  solution  remaining  after  fil- 
tration of  the  alumina  is  evaporated  to  dryness. 

—J.  H.  P. 

Sodium  aluminate.  alumina,  and  sodium  carbonate; 

Manufacture    of  .      E.    E.    and    P.    C.    Dutt, 

.Tubbulpore.    India.     Eng.   Pat.   118,150,   Aug.   18, 
1917.     (Appl.  No.  11.88S  of  1917.) 

In  the  process  described  in  Eng.  Pat.  11S.155  (see 
preceding  abstract)  sodium  chloride  (351  parts)  is 
-used  in  place  of  potassium  chloride. — J.  H.  P. 


Borates;  Method    of  separating    ■ from   their 

gangue.    H.  W.  Faulkner,  Ryan,  Cal.,  Assignor 
to  Pacific  Coast  Borax  Co.,  Reno,  Nev.     U.S.  Pat. 
1,269,170,  June  11,  1918.    Date  of  appl.,  June  26, 
1917. 
A  mixture  of  borate  and  gangue  is  dehydrated  by 
heat  to  such  a  degree  that  the  specific  gravity  of  the 
borate  is  altered,  and  the  two  components  are  then 
separated,  if  necessary  after  crushing,  by  subject- 
ing the  mixture  to  a  jigging  operation,  dependent 
on  the  specific  gravities  of  the  components. 

— E.  W.  L. 

Aluminium    chloride;    Process    of    making    . 

D.  F.  Smith  and  H.  Essex,  Assignors  to  Gulf 
Refining  Co.,  Pittsburgh,  Pa.  U.S.  Pat. 
1,270,226,  June  18,  1918.  Date  of  appl.,  June  22, 
1917. 

A  material  containing  alumina  is  heated  with 
carbon  in  an  electric  furnace  so  as  to  form 
aluminium  carbide  and  dissociated  aluminium  car- 
bide, and  the  product  is  treated  with  a  gas  con- 
taining chlorine,  under  such  conditions  that 
aluminium  chloride  is  produced,  vaporised,  and 
condensed  in  another  part  of  the  apparatus  used. 
No  external  heating  is  required  for  the  conversion 
of  the  carbide  into  chloride. — A.  B.  S. 

Ammonia;  Apparatus  for  the    catalytic  oxidation 

of .     M.  Taliani,  Isola  Liri,  Italy.    U.S.  Pat. 

1,270,9S9,  July  2,  1918.  Date  of  appl.,  Apr.  20, 
1918. 
The  catalytic  material  is  placed  in  the  middle  of  a 
chamber  comprising  two  funnel-shaped  chambers 
united  at  their  larger  ends.  Air  and  ammonia  are 
admitted  at  one  of  the  smaller  ends  and  are  given 
a  whirling  motion  which  mixes  them  and  distri- 
butes them  uniformly  over  the  catalyst.  A  cooling 
coil  may  be  fitted  inside  the  apparatus,  close  to  the 
catalyst.  A  valve  is  provided  for  controlling  the 
pressure  in  the  chamber. — A.  B.  S. 

Ferric    phosphates;    Process    of    producing    . 

W.  H.  Allen,  Detroit,  Mich.  U.S.  Pat.  1,271,002, 
July  2,  191S.  Date  of  appl.,  Sep.  25,  1916. 
Finely  divided  currents  of  air  are  passed  through 
an  aqueous  solution  of  ferrous  phosphate  and 
phosphoric  acid  so  as  to  oxidise  the  ferrous  salt  to 
ferric  phosphate. — A.  B.   S. 

Perchloric  acid;  Method  of  electrolytic  production 

of  .    E.   C.   Walker,  Brookline,   Mass.    U.S. 

Pat.  1.271,633,  July  9,  1918.  Date  of  appl., 
Apr.  23,  1917. 
A  solution  of  hydrochloric  acid,  of  strength  not 
greater  than  N/1,  is  subjected  in  successive  stages 
to  electrolytic  action  with  a  current-density  of 
05  amp.  per  sq.  cm.,  and  at  a  temperature  not 
materially  exceeding  50°  C.  in  the  initial  stage,  the 
temperature  being  reduced  considerably  in  a  subse- 
quent stage.  A  flow  of  electrolyte  is  maintained 
through  the  initial  stage,  to  and  through  the  sub- 
sequent stage,  and  the  perchloric  acid  solution  so 
produced  is  finally  concentrated.— L.  A.  C. 

Ammonium  perchlorate;  Method  of  producing . 

G.   C.  Given,  Tamaqua,  Pa.,  Assignor  to   Atlas 

Powder     Co.,     Wilmington,     Del.       U.S.     Pat. 

1,273,477,  July  23,  1918.    Date  of  appl.,   Sep.  10, 

1917. 
Ammonium  perchlorate  is  produced  by  the  inter- 
action of  a  soluble  perchlorate  such  as  sodium 
perchlorate,  with  carbon  dioxide  in  presence  of 
ammonia,  or  by  the  action  of  ammonium  bicar- 
bonate on  a  soluble  perchlorate. — J.  H.  P. 
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Silicon  tetrachloride;  Method  for  the  production 
of .  O.  Hutching,  Assignor  to  The  Carborun- 
dum Co.,  Niagara  Balls,  n.y.  u.s.  Pat. 
1.271,713,  July  9,  lUls.  Date  of  appl.,  Oct.  30, 
1917. 
Dry  chlorine  Is  passed  through  a  mass  of  silicon 
carbide  heated  electrically  to  at  least  1000°  C. 

— L.  A.  C. 

Sulphur  dioxide  from  furnace  gases;  Method  of 
noovering  - — .  II.  Howard.  Brookllne,  and 
F.  O.  Stantial,  Melrose,  Mass.  r.s.  Pat. 
1,271,899,   July  9,  1918.     Date  of  appl.,  May   12, 

1917. 
Non-gaseous  substances,  e.g.,  sulphur  trloxlde,  are 
precipitated  from  the  furnace  gases,  and  the  resi- 
dual gases  Scrubbed  With  a  dilute  alkaline  solution. 
The  solution  is  then  treated  with  lime,  producing 
caleium  sulphite  and  an  alkaline  solution,  which 
la  used  for  the  treatment  of  further  quantities  of 
the  gas.— L.  A.  C. 

[h'tirc-carth  fluorides;]   Purification  of  precipitates 

[of ).     D.  Burns,  Lakewood,  Ohio,  Assignor 

to  National  Carbon  Co.  U.S.  Pat.  1,272,375, 
July  10,  191S.    Date  of  appl.,  Sep.  19,  1914. 

Precipitated  fluorides  of  rare-earth  metals  con- 
taining also  sulphates  of  rare-earth  metals  are 
mixed  with  sodium  fluoride  and  calcined  above 
500°  C.  The  sulphates  are  converted  into  soluble 
salts  which  may  be  removed  by  washing. — W.  F.  F. 

Titanic  oxide  concentrate  and  method  for  obtaining 
the  same.  A.  J.  Rossi,  Niagara  Falls,  N.Y., 
Assignor  to  The  Titanium  Alloy  Manufacturing 
Co.,  New  York.  U.S.  Pat  1,272,855,  July  10, 
1918.     Date  of  appl.,  Nov.  27,  1917. 

To  a  solution  of  titanic  sulphate  are  added  an 
extract  of  vegetable  matter  and  a  sufficient  quantity 
of  a  calcium  compound  nearly  to  neutralise  the 
excess  of  sulphuric  acid.  The  mixture  is  boiled 
and  the  precipitate  separated  and  dehydrated. 

— L.  A.  C. 

Magnesium  oxide;  Process  for  obtaining  from 

dolomite,  etc.  A.  M.  Mitchell,  Tuckahoe,  N.Y., 
Assignor  to  Mitchell  and  Grenelle,  Inc.,  New 
York.  U.S.  Pat.  1,273,110,  July  10,  1918.  Date 
of  appl.,  Mar.  25,  1910. 

Ground  dolomite  is  subjected  to  a  tumbling  and 
grinding  oiwration  while  being  heated  to  about 
1000°  F.  (about  540°  0.).  The  crystalline  calcium 
carbonate  is  then  readily  separated  from  the 
magnesium  oxide  which  is  formed.  The  magne- 
sium oxide  is  again  calcined  at  a  temperature 
sufficient  to  expel  any  remaining  carbon  dioxide. 

— L.  A.  C. 

Salt  manufacture.    C.  D.  Well,  Port  Huron.   Mich. 

U.S.  Pat.  1.273,208,  July  23,  191S.    Date  of  appl., 

Nov.  3,  1M7. 
Small  crystals  of  salt  are  first  produced  by  "  flash- 
ing "  the  brine,  which  is  then  cooled  in  a  closed 
space  provided  with  disc  evaporators  so  as  to  pro- 
duce relatively  large  crystals  of  salt,  and  lo  build 
up  the  small  crystals  upon  the  larger  ones. 
Ry  regulating  the  rate  of  rotation  of  the  discs 
during  cooling,  the  proportions  of  large  and  siuai! 
crystals  in  the  product  may  be  controlled. — T.  H.  B. 

Nitrogen  compounds  from  metal  carbides;  Process 

for     the     production      of     .       V.     Thrane, 

Christiania.  Norway.  U.S.  Pat.  1,273,090, 
July  23,   1918.     Date  of  appl.,  Nov.  10,   1910. 

A  layer  of  inert  material  Is  fed  on  to  a  moving 
conveyor,   and  a   mass  of  metal  carbide  is  fed  on 


to  this  layer.  The  moving  mass  is  subjected  to  a 
current  Of  nitrogen,  and  Is  healed  to  a  temperature 

sutiieient  to  start  a  chemical  reaction  between  the 
nitrogen  and  the  carbide.  Once  started,  the  exo- 
thermic reaction  propagates  itself  through  the  mass. 

—J.  H.  P. 

Ammonia  ;  Preparation  of  sgnthelic .     C.  Ellis, 

.Monlelair.  N.T.,  Assignor  to  0.  S.  Lutkins,  Rye, 
N.Y.  U.S.  Pat.  1.273,772,  July  23.  litis.  Date  of 
appl.,  May  13,  1910. 

A  mixture  of  nil  rogen  and  hydrogen  is  passed 
through  a  catalytic  agent  comprising  nickel-cobalt 
carbide.— J.  H.  P. 

Carbon   dioxide;  Preparation  of  from  neutral 

or  basic  carbonates.  J.  Rehrens,  Rremen.  Ger. 
Pat.  305,417,   May  U,  1917. 

Neutral  or  basic  carbonates  are  heated  with  water 
to  150°  C.  or  over  in  closed  vessels.  The  gas  evolved 
is  released  from  time  to  time  and  cooled  and  dried. 

— L.  A.  C. 

Bleaching  liquor;  Preparation  of  dilute  from 

sodium  carbonate  solution  and  chlorine.  Deutsche 
Solvay-Werke  Act.-Ges.,  Rernburg.  Ger.  Pat. 
300,193,  Oct.  20,  1910. 

A  bleaching  liquor  ready  for  immediate  use,  In 
which  between  1  and  2  mols.  of  combined  chlorine 
are  present  per  1  mol.  of  sodium  carbonate 
used,  is  prepared  by  passing  the  requisite  amount 
of  chlorine  gas  into  a  solution  of  sodium  car- 
bonate;    by    preparing    two    solutions    In    which 

1  aud  2  mols.  of  combined  chlorine  respectively 
are  present  per  1  mol.  of  sodium  carbonate  used 
and  then  mixing  the  two  solutions;  or  by  passing 
chlorine  gas  into  a  solution  of  sodium  carbonate 
until  2  mols.  of  chlorine  are  combined  per  1  mol. 
of  sodium  carbonate,  and  then  adding  the  requisite 
amount  of  sodium  carbonate. — L.  A.  C. 

Potassium    persulphate;    Preparation    of    ■ by 

electrolysis.  O.  Neher  &  Co.,  and  O.  Nydegger, 
Mels,  Switzerland.  Ger.  Pat.  300,194,  Feb.  7, 
1917.     Under  Int.  Conv.,  Jan.  25,  1917. 

SoniuM  and/or  ammonium  sulphate  or  bisulphate 
is  added  to  the  solution  of  potassium  bisulphate 
used  as  electrolyte  in  the  preparation  of  potassium 
persulphate,  the  yield  thereby  being  increased  1J  to 

2  fold,  and  a  purer  product  being  obtained. 

— L.  A.  C. 

Nitrogen    and   oxygen  gases;   Apparatus  for     the 

separation   of  from    liquid  air.     G.  James, 

W.  T.  Vint,  and  II.  Alexander,  Leeds.  Eng.  Pat. 
117.937,  Aug.  3,  1917.     (Appl.  No.  11,250  of  1917.) 

Inside  a  wooden  casing  are  two  superposed  tanks, 
preferably  of  equal  dimensions,  connected  by  a 
number  of  vertical  pipes.  Above  the  upper  tank, 
which  is  open,  is  a  hood  provided  with  a  valved 
outlet  pipe  passing  through  the  casing,  so  arranged 
that  it  can  be  lowered  on  to  the  tank.  At  the  top 
and  bottom  of  the  casing  are  adjustable  shutters, 
whereby  the  passage  of  air  over  the  apparatus  can 
be  regulated.  An  Inlet  pipe  passes  into  the  upper 
tank,  and  from  the  bottom  of  the  lower  tank  an 
outlet  pipe,  fitted  with  a  valve,  leads  to  a  helical 
pipe,  also  enclosed  in  a  casing,  the  latter  being 
ol»en  at  the  bottom,  and  having  on  the  top  an 
adjustable  lid.  In  order  to  work  the  apparatus, 
the  upi>er  abutters  and  the  lid  above  the  helical 
pil>e  are  closed,  the  lower  shutters  being  left  open. 
The  valve  connecting  the  lower  tank  with  the 
helical  pipe  and  the  valve  over  the  hood  are  both 
closed,  the  hood  being  raised  above  the  upper  tank. 
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Liquid  air  is  poured  into  the  upper  tank,  and  the 
vapours  at  first  formed  flow  out  of  the  top  of 
the  tank  over  the  apparatus,  displacing  the  warmer 
air  in  the  casing,  which  escapes  through  the  lower 
shutters.  As  soon  as  the  liquid  air  ceases  to 
vaporise,  the  valve  connecting  the  lower  tank  with 
the  helical  pipe  is  opened,  and  as  soon  as  the  helical 
pipe  has  cooled  down  to  the  temperature  of  the 
liquid  air  the  hood  is  lowered  and  the  valve  above 
it  opened.  On  opening  the  upper  shutters  and  the 
lid  of  the  casing  enclosing  the  helical  coil,  a  down- 
ward current  of  air  through  the  casings  evaporates 
the  liquid  air  in  the  apparatus,  nitrogen  gas  at 
approximately  -191°  C.  passing  out  through  the 
valve  above  the  hood  and  oxygen  gas  at  approxi- 
mately -1S3°C.  at  the  upper  end  of  the  helical 
pipe.  Two  heat-interchangers,  each  consisting  of  a 
helical  coil  of  pipe  having  a  pipe  of  smaller 
diameter  throughout  its  interior,  may  also  be 
attached  to  the  apparatus,  one  replacing  the  helical 
coil.  Nitrogen  gas  at  -191°  C.  and  liquid  oxygen  at 
the  same  temperature  are  caused  to  pass  upwards 
respectively  through  the  inner  tubes  and  air  at 
ordinary  temperature  is  forced  into  the  upper  end 
of  the  outer  tube.  Liquid  carbon  dioxide  and 
oxygen  are  tapped  off  at  the  points  at  which  the 
temperature  reaches  -90°  C.  and  -183°  C.  respec- 
tively, and  nitrogen  gas  at  -191°  C.  issues  from 
the  lower  end. — L.  A.  C. 

Sulphur;  Process  for  recovering .  A.  F.  Hoff- 
man, Pittsburgh,  Pa.  U.S.  Pat.  1.273,370,  July  23, 
1918.    Date  of  appl.,  Apr.  S,  1910. 

Pyritic  ore  is  heated  to  drive  off  sulphur  as  sul- 
phur dioxide,  which  is  passed  into  a  heated  con- 
tainer where  it  is  burned  with  a  gaseous  hydro- 
carbon to  produce  sulphur,  carbon  dioxide,  and 
water.  The  container  may  be  heated  by  open  flame 
gas  jets,  and  a  catalyst,  such  as  a  mixture  of 
calcium  sulphide  and  sulphite,  may  be  used. 

—J.  H.  P. 

Bleaching-powder;  Manufacture    of   .      J.   W. 

Moore,  Runcorn,  Assignor  to  Castner-Kellner 
Alkali  Co.,  Ltd.,  London.  U.S.  Pat.  1,272,880, 
July  16,  1918.    Date  of  appl.,  Feb.  5,  1918. 

See  Eng.  Pat.  113,457  of  1910;  this  J.,  1918,  206  a. 

Nitrogen;  Production   of  from   the  air.       C. 

Andreucci,  Rome.  U.S.  Pat.  1.272,1S1,  July  9, 
191S.     Date  of  appl.,  Nov.  6,  1917. 

See  Eng.  Pat.  117,333  of  1917;  this  J.,  1918,  507  a. 

Recovery  of  cyanogen  hearing  compounds  from 
gases  obtained  from  coal  or  other  carbonaceous 
fuel.    Eng.  Pat.  109,254.    See  IIa. 

Fuel  from  waste  materials  and  making  and  utilising 
the  same.    Eng.  Pat.  117,921.    See  Ha. 

[Electrolytic]  process  of  making  combustible    gas. 
U.S.  Pat.  1,273,050.    See  Ha. 

Method  of  treating  xvaste  pickle  liquor.  Process  of 
producing  by-products  from  waste  pickle  liquor. 
U.S.  Pats.   1,209,441  and   1,209,442.    See  X. 
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Optical  glass;  Special  pots  for  melting  .    A.  V. 

Bleininger.    J.  Amer.  Ceram.  Soc,  1918,  1,  15—24. 
Satisfactory   pots  were   made  from   a    mixture  of 
25%  of  kaolin,  25%  of  plastic  bond  clays,   7%   of 


felspar,  and  43%  of  "  a  calcine  "  made  by  firing  a. 
mixture  of  80%  of  equal  parts  of  North  Carolina, 
Florida,  and  Georgia  kaolins,  10%  of  flint,  and: 
10%  of  felspar  at  cone  14.  Waste  bisque  of  white- 
ware  potteries  using  a  body  composed  of  kaolira 
35%,  ball  clay  15%,  felspar  14%,  and  flint  30%  is- 
an  efficient  substitute  for  the  above-mentioned 
"  calcine  "  if  not  too  finely  ground.  The  following^ 
mixture  is  used  for  hand-made  glass  pots  at  the 
U.S.  Bureau  of  Standards :  White  ware  bisque- 
(through  No.  10-mesh)  35%,  grog  from  old  glass 
pots  (through  10-mesh)  10%,  felspar  3%,  flint  4%, 
Tennessee  ball  clay  No.  5  15%,  Illinois  bond  clay 
5%,  kaolin  2S%.  The  materials  are  mixed  and 
then  tempered  in  a  wet  pan  with  the  rollers  \  in. 
above  the  pan  so  as  to  reduce  grinding  to  a  mini- 
mum. The  paste  is  passed  through  a  vertical  pug- 
mill  and  stored  as  long  as  possible,  but  not  less 
than  one  month.  The  pots  are  built  up  by  hand  In 
the  usual  manner  and  allowed  to  dry  for  about 
four  weeks.  For  pots  made  by  casting,  the  body 
consists  of  white  ware  bisque  4S%,  plastic  bond 
clay  23%,  kaolin  24%,  felspar  5%,  made  into  a  slip 
containing  80%  of  solids  by  means  of  an  aqueous 
solution  of  0-20%  (on  the  dry  weight  of  the  body) 
of  a  mixture  of  equal  parts  of  sodium  carbonate 
and  sodium  silicate.  The  core  of  the  mould  must 
be  held  firmly  in  position  by  means  of  cross  beams 
and"  tie-rods.  The  slip  is  supplied  to  the  mould 
through  three  funnels  arranged  symmetrically 
around  the  circumference.  Absorption  is  complete 
after  about  10  hrs.,  and  the  core  may  then  be  re- 
moved. The  outer  mould  may  be  removed  after 
24  hrs.  The  cast  pots  may  be  dried  easily  in  three 
weeks.  Previous  to  use,  a  new  pot  should  be  vitri- 
fied by  heating  in  the  glass  furnace  to  at  least 
1400°  C.:  the  temperature  is  then  lowered  and  the 
charge  introduced.  Unless  this  is  done  the  pots  are 
liable  to  corrode  unduly.  The  rods  used  for  stirring 
the  molten  glass  are  made  of  the  same  composition 
as  the  pots. — A.  B.  S. 

Temperature    control    in    glass-melting    furnaces; 

Method  of .   C.  N.  Fenner.    Phys.  Rev.,  1918, 

11,  141.    J.  Soc.  Glass  Tech.,  191S,  2,  Abs.,  85. 

The  use  of  platinum  and  platinum-rhodium  thermo- 
elements introduced  through  the  furnace  walls 
proved  unsatisfactory,  probably  owing  to  contamina- 
tion of  the  thermo-elements  by  furnace  gases.  Good 
results  have  been  obtained  with  a  Leeds  and 
Northrup  optical  pyrometer.  In  comparative 
tests  at  the  temperatures  (1300°— 1400°  C),  at  which 
the  important  operations  of  glass-making  are  per- 
formed, the  optical  pyrometer  'gave  indications 
agreeing  almost  exactly  with  those  furnished  by 
a  thermo-junction  placed  in  a  porcelain  tube  intro- 
duced into  the  furnace,  thus  showing  that  the 
radiation  given  out  by  the  walls  of  the  glass  furnace 
corresponded   with  black-body    radiation. 


Alumina;   Influence    of  on    the   fusibility    of 

qlasscs.    F.    Singer.     Kerarn.    Runds.,    1917,    25, 
142.    J.  Soc.  Glass  Tech.,  191S,  2,  Abs.,  53—55. 

In  continuation  of  previous  work  (this  J.,  1917,  873), 
the  effect  of  adding  increasing  quantities  of 
alumina  (from  005  mol.  to  0-2  mol.  in  steps  of 
005  mol.)  to  two  glasses  of  the  formula?,  0-5Na„O, 
0-5CaO,3SiO2  and  0-4Na2O,00CaO,3SiO2  respec- 
tively was  studied.  In  both  cases  the  addition  of 
alumina  rendered  the  melts  more  fusible,  the  effect 
being  marked  even  with  only  005  mol.  A1,0*,  and 
increasing  with  the  quantity  of  alumina  added. 
The  results  were  the  same  whether  the  alumina 
was  added  as  aluminium  hydroxide  or  as  kaolin. 
A  suitable  source  of  alumina  is  pegmatite,  which 
Is  comparatively  cheap  and  also  introduces  some 
of  the  required  alkali  at  the  same  time.    Alumina 
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in  I*.  moL)  was  found  also  to  increase  (lie  fusi- 
bility of  .'i  glass  <>f  the  composition,  0-2Na.O, 
0,  0-lMgO,  0-2CaO,  0-lSrO,  0-lBaO,  ::siO,.  It 
is  probable  thai  In  the  case  of  other  types  of  glass 
also,  '..'/..  load  crystal,  borate,  or  phosphate  glasses, 
the  fusibility  would  be  Improved  by  addition  of 
alumina,  bnl  the  limiting  quantities  of  alumina 
would  vary  with  each  particular  t  \  i >« ■  of  glass.  In 
i iu>  case  of  heavy  lead  glasses  b  small  quantity 
of  alumina  considerably  Improves  the  resistant 
qualities  of  the  glass  without  having  any  very 
marked  effect  on  the  fusibility. 

Selenium  at  a  decolorising  agent  [in  glass].  W. 
[Trommel.  Kerani.  Bunds.,  1917,  25.  96,  J.  Soc. 
Glass  Techn.,  1918,  2,  .\bs.,  61— 62, 

<li  LBSCS  decolorised  by  means  of  selenium  are  more 
brilliant  than  similar  glasses  decolorised  by  means 
of  manganese  or  nickel  oxides,  but  acquire  a 
brownish  tinge  on  prolonged  exposure  to  bright 
sunlight.  The  decolorising  action  is  due  to  the 
presence  of  minute  particles  of  selenium  which  tend 
to  give  a  red  colour  to  the  glass  and  thus  neutralise 
the  faint  green  coloration  due  to  iron.  Selenium 
is  readily  oxidised,  and  hence  can  be  used  with 
advantage  only  in  the  absence  of  oxidising  agents 

(nitre,  etc.);  preferably  arsenic  trioxide  is  added 
as  a  reducing  agent.  When  sodium  selenite  is 
used,  this  is  decomposed  with  liberation  of  selenium 
dioxide,  and  the  latter  is  reduced  to  selenium  either 
by  the  arsenie  trioxide  or  by  the  furnace  gases. 
The  colouring  effect  of  1  kilo,  of  iron  oxide  can  be 
neutralised  by  0-208  grm.  of  selenium.  For  ordinary 
glass  Of  good  quality  01  grm.  of  selenium  or  0-2  grm. 
of  sodium  selenite  may  l>e  used  for  '-'"id  kilos,  of 
glass.  The  portion  of  the  glass  batch  containing 
the  selenium  should  be  added  to  the  pot  at  the 
second  tilling  on.  Class  decolorised  by  selenium 
may  usually  lie  recognised  by  its  brilliance  and  by 
the  reddish  tinge  it  acquires  on  prolonged  heating. 

Olass;    Structure    and    properties    of    .      G. 

Quincke.     Ann.   Physik,   1915,  *6,   1025.     J.   Soc. 
Glass  Techn..  litis,   2,    Abs.,  Gl— 02. 

Tut:  author  applies  his  "  foam  wall  "  theory  of  the 
structure  of  solids  (compare  this  J.,  1905,  1259; 
1906,  9.'!2)  to  explain  the  physical  and  mechanical 
properties  of  glass.  It  is  considered  that  during 
the  cooling  of  glass  there  separate,  at  short  in- 
tervals, thin  invisible  layers  of  very  viscous,  oily 
liquids,  rich  in  silicic  acid.  These  liquids  each 
contain  several  allotropic  modifications  of  silicic 
acid,  the  concentrations  varying  in  the  different 
layers.  In  consequence  of  surface  tension  effects 
at  the  boundaries  between  the  different  layers, 
••  foam  cells  "  enclosed  by  "  foam  walls  "  are  pro- 
duced,  and  the  properties  of  the  glass  depend 
largely  upon  the  character  (size  and  shape)  of  the 
"foam  walls"  and  the  number  of  such  "foam 
walls  "   in  unit  volume. 

Oeramio  wore;  Effect  of  gravitation  upon  the  dry- 
ing of .    E.  W.  Washburn.    J.  Amer.  Oeram. 

So,-.,  litis,  1,  25—34. 

A  piix-e  of  moist  clay  weighing  10  grms.  and  con- 
taining 30'  ,  of  water  was  suspended  by  a  wire  in 
a  stoppered    bottle  containing  a  little  water,   the 

clay  being   about  (i   cm.    above    the  water.        When 

kept  at  a  constant  temperature  the  clay  gradually 

lost  water,  at  the  rate  of  about  30  nigrins.  per  day. 
during  eleven  days.  The  clay  w:is  (lien  lowered  so 
as  to  be  at  the  same  level  as  water  contained  in  an 
annular  vessel  inside  the  bottle.  The  clay  then  in- 
creased in  weight.  The  author  suggests  that  in  the 
first  part  of  the  experiment  the  water  distilled  out 
of  the  day  under  the  influence  of  gravitation,  and 
thai  il  returned  to  the  clay  in  the  second  experi- 
ment.    It  is  concluded  that   in  order  to  keep  clay 


moist  by  enclosing  il  in  a  Chamber  containing  a 
vessel  of  water,  the  latter  should  not  be  at  a  lower 
level  than  the  clay.  Cloths  hung  around  the  sides 
of  the  Chamber  With  their  lower  ends  in  a  vessel 
of    water    and    kepi,    wet    by    Capillary    action    will 

not  prevent  the  diving  of  the  day  by  gravitation 

las  in  tin-  first  experiment),  as  the  water  held  up 
by  capillary  force  is  under  tension  and  therefore 
at  a  low  vapour  pressure,  which  is  identical  with 
that  at  the  surface  of  the  water  in  the  vessel.  The 
behaviour  of  the  clay  is  analogous  to  that  of  a  gel 
Which  has  been  soaked  In  water  until  swelling 
has  reached  a  maximum  (Sehroeder:  I'roc.  Amster- 
dam Acad.  1913,  15,  107S;  1914.  17,  92).  In  such 
cases  Wolff  and  Buchner  ('/,.  physik.  ('hem.  1912, 
89,  271)  found  that  when  precautions  were  taken 
to  prevent  tin-  action  of  gravitation  acting 
differently  on  the  gel  and  the  water,  no  drying 
occurred.  If  the  rate  of  drying  is  determined  by 
the  difference,  A/>,  between  the  vapour  pressure 
of  the  water  in  the  clay  and  the  partial  pressure  of 
water  in  the  surrouuding  air  at  the  height,  h,  above 
the  surface  of  the  water,  and  if  D  is  the  density 
of  saturated  water  vapour  at  the  temperature  of 
the  clay  and  water,  and  <j  the  acceleration  due  to 
gravity,  b.p=gDh.  The  rate  of  drying  by  gravity 
would  then  vary,  as  the  temperature  and  a  gravity 
dryer  tilled  with  saturated  steam  at  100°  C.  would 
dry  more  rapidly  than  the  same  dryer  at  0°  C. 
Hence,  the  rate  of  drying  in  a  gravity  dryer  is 
determined  by  the  vapour  pressure  gradient  and 
not  by  the  dryness  of  the  air  in  the  dryer,  and, 
therefore,  the  more  moisture  there  is  in  the  air  of 
the  dryer  the  more  rapid  will  l>e  the  drying. 

In  the  discussion,  A.  S.  Watts  pointed  out  that 
potters  keep  clay  cups  moist  indefinitely  in  a 
chamber  with  a  bucket  of  water  at  the  bottom, 
which  appears  to  contradict  the  author's  conclu- 
sions, but  suggested  that  there  might  be  a  circula- 
tion of  air  in  the  potter's  cupboard  owing  to  the 
temperature  not  being  kept  uniform  as  in  the 
author's  experiments.  Linbarger  stated  that  he  had 
found  that  there  is  more  evaporation  in  a  dryer 
with  a  relative  humidity  of  90%  than  when  the 
humidity  is  05% — a  paradox  which  may  possibly 
be  explained  by  the  action  of  gravity. — A.  B.  S. 

Kiln;    Test  of  a  producer  gas-fired  periodic . 

C.   B.   Harrop.     J.  Amer.  Ceram.   Soc,   1918,   1, 

35—04. 
The  kiln  was  fired  by  means  of  a  gas-producer  of 
the  round  pressure  type,  10  ft.  0  in.  diani.,  with 
a  double  system  of  blast  pipes  delivering  steam  and 
air  to  both  the  bosh  and  the  centre  tuyere.  The 
maximum  rate  of  gasification  was  1250  lb.  of  coal 
per  hr..  steam  at  25  lb.  gauge  pressure  being 
supplied  at  the  blower.  The  gas  had  a  water- 
gauge  pressure  of  014  in.  and  an  average  tempera- 
ture of  5S0°  C.  The  fuel  used  was  an  Indiana 
"  nut  "  coal  charged  at  intervals  of  25  mins.  Air 
for  combustion  of  the  gas  was  supplied  by  a  No.  9 
centrifugal  blower  through  a  12  in.  pipe  which 
encircled  the  kiln  near  the  top  of  the  wall,  with 
i  in.  pipes  leading  to  the  burners.  The  air  pressure 
was  0-95  in.  water  gauge.  The  kiln  was  a  typical 
one  of  the  round  doundraught  type,  30  ft.  diam., 
with  s  furnaces  and  a  perforated  floor.  An  Under- 
wood's  patent  gas-burner  was  titled  to  each 
furnace.  The  heating  was  started  with  four 
burners  for  12  hrs.,  after  which  the  remaining 
burners  were  lighted.  For  the  first  12  hrs.  a  brick 
was  laid  across  each  4  in.  x  15  in.  opening  above 
the  top  of  the  hob  in  each  furnace;  IS  hrs.  after 
starting  two  bricks  were  laid  across  these  open- 
ings; after  30  hrs.  the  openings  were  blocked  up 
completely.  The  burning  was  completed  iii  95$  hrs., 
a  temperature  of  995°  C.  being  first  attained,  after 
which  it  was  slowly  increased  during  24  hrs.    The 
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contents  of  the  kiln  consisted  of  9522  common  and 
62,184  facing  bricks  made  by  the  stiff  plastic  pro- 
cess and  weighing  just  under  5£  lb.  each;  they 
were  set  in  the  usual  manner  in  2-brick  benches. 
The  bricks  settled  11  in.  in  a  total  height  of  14  ft., 
the  gas  being  shut  off  as  soon  as  this  amount  of 
settlement  was  reached.  The  heat  expenditure  and 
losses  were  :  In  producer  and  flues,  13-2% ;  in  flue 
gases,  28-8% ;  in  moisture  and  waste  gases,  0-3% ; 
consumed  in  dehydration  of  clay,  2-2% ;  in  ware 
at  end  of  burning,  20-6% ;  in  kiln  structure  above 
ground  level  at  end  of  burning.  6-3%  ;  in  kiln  bottom 
at  end  of  burning  and  loss  by  radiation  and  con- 
vection, 28-6%,  of  which  only  about  15%  was  due 
to  radiation  and  convection.  The  coal  consumption 
averaged  989  lb.  per  1000  bricks.  Owing  to  the 
loss  of  heat  in  the  producer  and  flues,  the  use  of 
producer  gas  is  less  efficient  than  the  direct  com- 
bustion of  coal,  but  advantages  are  gained  through 
the  centralisation  of  coal  and  ash,  the  greater 
cleanliness  of  the  yard,  the  reduced  space  required 
for  the  kilns,  the  greater  control  of  the  combustion, 
the  more  rapid  burning  and  the  saving  in  labour 
when  more  than  one  burner  is  employed.  Either 
oxidising  or  reducing  conditions  to  any  degree  can 
be  obtained  as  desired,  and  the  change  from  one  to 
the  other  may  be  made  rapidly.  The  producer  gas 
has  a  lower  flame  temperature  than  coal  burned 
direct,  but  temperatures  up  to  1150°  C.  and  possibly 
higher  may  readily  be  obtained. — A.  B.  S. 

Refractory  bricks;  Testing  and  inspection  of  . 

C.  E.  Nesbitt  and  M.  L.  Bell.  Amer.  Soc.  for 
Testing  Materials,  June,  1918.  Blast  Furnace  and 
Steel  Plant,  1918,  6,  341—345.  (See  also  this  J., 
1917,  1048,  1049.) 

Tests  should  be  made  during  manufacture  to  ensure 
uniformity  in  grinding,  drying,  and  burning.  Silica 
bricks  are  not  usually  subjected  to  slags,  and  for 
them  a  spalling  and  a  hot  crushing  test  are  suffi- 
cient, but  fireclay  bricks  should  also  be  subjected 
to  slag  penetration  tests.  The  authors  do  not 
favour  the  hot  crushing  test  for  fireclay  bricks,  but 
prefer  the  load  or  ball  impression  test.  In  addi- 
tion, all  bricks  should  be  carefully  inspected,  and 
cracked,  warped,  poorly  moulded,  off-sized,  and 
badly  burned  bricks  should  be  eliminated.  Serious 
lack  of  uniformity  in  the  products  of  a  single  works 
is  shown  by  the  great  variations  in  the  results  of 
spalling  and  crushing  tests  of  individual  or  suc- 
cessive deliveries.  The  present  methods  of  manu- 
facture do  not  produce  a  uniform  product,  and 
specifications  should,  therefore,  be  used  by  pur- 
chasers.— A.  B.  S. 

Baryta   glazes;    Experiments   on  .      H.    Fritz. 

Sprechsaal,  1918,  51,  51.  Z.  angew.  Chein.,  1918, 
31,  Ref.,  239. 

Mixtures  of  baryta  and  quartz,  or  barjta,  alumina, 
and  quartz,  do  not  melt  at  Seger  cone  4a — Ga 
(1160°— 1200°  C).  The  addition  of  felspar  causes 
superficial  sintering,  but  not.  fusion.  On  addition 
of  zinc  in  the  presence  of  at  least  0-ORaO.  and 
an  "  acidity  "  not  less  than  0-LAl2O,,2SiO2,  good 
glazes  are  formed  at  this  temperature;  these  have 
a  pale  blue  tint  which  produces  a  good  white  on 
a  stoneware  body,  and  may  render  the  use  of  cobalt 
unnecessary. — A.  B.  S. 

Zinc  sulphide;  Use  of in  white  and  luminous 

enamels.  J.  Schaefer.  Keram.  Runds.,  1917,  23, 
75.     J.  Soc.  Glass  Techn.,  1918,  2,  Abs..  50. 

Zixc  sulphide  may  be  used  with  excellent  results 
as  an  opacifying  agent  in  enamels  for  sheet  iron, 
provided  metallic  oxides  capable  of  decomposing  it 
are  not  present.  The  opacity,  which  is  due  to  the 
sulphide  as  such  and  not  to  zinc  oxide  produced 
by   oxidation,  is  equal   to  that   obtained  with  tin 


oxide,  but  the  zinc  sulphide  enamels  have  not  the 
whiteness  and  brilliancy  of  tin  enamels.  Zinc 
sulphide  should  not  be  used  in  coloured  enamels  or 
in  those  containing  oxides  of  lead,  arsenic,  anti- 
mony, or  bismuth.  Enamels  in  which  luminous  zinc 
sulphide  has  been  used  remain  unaltered  or  with 
only  a  very  slight  loss  of  luminosity  for  years. 

Patents. 

Glass  for  absorbing  ultra-violet  radiations;  Manu- 
facture of  .       R.    Haddan,  London.      From 

Corning  Glass  Works,  Corning,  N.Y.,  U.S.A. 
Eng.  Pats. '  (a)  11S.397  and  (b)  118,398,  Apr.  15, 
1918.  (Appl.  Nos.  6398  and  6399  of  1918.) 
A  glass  for  absorbing  ultra-violet  rays  is  made  by 
adding  to  an  ordinary  lime,  barium,  lead,  or  zinc 
glass  batch  :  (a)  at  least  6%  of  titanium  dioxide, 
an  oxidising  salt  (nitre)  in  sufficient  quantity  to 
prevent  the  reduction  of  the  TiO,,  with  or  without 
cerium  oxide  and/or  vanadium  oxide;  or  (b)  at 
least  1%  of  a  higher  oxide  of  vanadium  than 
V,0,,  with  or  without  an  oxidising  agent  (nitre) 
and  a  complementary,  but  absorptively  inert  sub- 
stance (MnO,,  CoO,  NiO,  UO„)  to  change  the  hue 
of  the  glass  from  green  to  amber.  Titanium 
dioxide  is  about  half  as  effective  as  cerium  oxide. 
A  lime-soda  glass  containing  7-7%  TiO,  and  7-7% 
Ce(NO,),  is  brilliantly  clear  yellow,  and  in  plates 
2  %m.'  thick  completely  cuts  off  the  0-365  ultra- 
violet line.  A  glass  containing  both  Ce(NO,),  and 
TiO,  has  a  more  brilliant  colour  and  greater 
desirable  absorption  than  a  glass  containing  one  of 
these  substances  superimposed  on  a  glass  containing 
the  other.  The  addition  of  borax  to  the  glass 
batch  increases  the  refractive  index  of  the  glasses 
containing  TiO,.  Reduction  of  higher  vanadium 
oxides  to  V,Oa  must  be  prevented,  as  the  latter 
does  not  cut  off  the  ultra-violet  rays.  A  large  pro- 
portion of  borax  in  the  glass  containing  vanadium 
makes  the  colour  muddy.  A  glass  containing  1% 
vanadium  oxide  completely  cuts  off  the  ultra-violet 
0-365  line  in  plates  of  4  mm.  thickness,  and  if  2% 
of  vanadium  oxide  is  used  the  same  cut-off  Is 
effected  in  plates  2  mm.  thick. — A.  B.  S. 

Lehr.  W.  L.  Clause,  Assignor  to  Pittsburgh  Plate 
Glass  Co.,  Pittsburgh,  Pa.  U.S.  Pat.  1,268,217, 
June  14,  191S.     Date  of  appl.,  June  15,  1912. 

A  glass-annealing  lehr  has  a  bottom  wall  supported 
above  the  ground  by  several  vertical  walls  spaced 
apart  to  permit  the  passage  of  air  between  them. 
Conduits  for  heating  gases  are  provided  beneath 
the  bottom  wall  for  heating  the  lehr  and  a  heat- 
storing  arrangement  beneath  these  conduits,  with 
its  thickest  part  adjacent  to  the  front  end  of  the 
lehr  and  gradually  diminishing  in  thickness  to  the 
other  end.  Cold  air  may  also  be  passed  through 
conduits  beneath  the  heat   storage  element. 

—A.  B.  S. 

Glass;  Method   of  making   coloured  .      H.  T. 

Bellamy,  Chicago,  111.,  Assignor  to  Western 
Electric  Co.,  Inc.,  New  York.  U.S.  Pat.  1,271,652, 
July  9,  1918.    Date  of  appl.,  Feb.  5,  1917. 

A  batch  of  sand,  red  lead,  sodium  nitrate,  antimony 
oxide,  borax,  tin  oxide,  potash,  lime,  and  gold  in 
suitable  proportions  is  heated  to  2400°  F. 
(1315°  C),  cooled,  and  then  reheated  until  plastic. 

—A.  B.  S. 

Gas  and  air  mixer  for  glass  furnaces.  E.  Majot, 
Maumee,  Ohio.  U.S.  Pat  1,273,171,  July  23,  1918. 
Date  of  appl.,  Aug.  28,  1917. 

A  combined  mixer  and  heater  for  a  glass  furnace 
consists  of  two  flues — the  upper  one  for  hot  air  and 
the  other  for  producer  gas — with  outlets  in  a  verti- 
cal plane  and  a  third  hot  air  flue,  with  a  horizontal 


Vol.  XXXVII..  No.  19.1    Cl    IX.— BUILDING  MATERIALS.     Cl.  X— METALS  ;  METALLURGY,  ETC.        585  a 


outit-t  close  i"  the  lower  outlets  of  the  other  two 

ihi.-s.  and  wiiii  a  shutter  for  regulating  the  amount 
iif  air  pnnorri  through  this  tlue. — A.  B.  S. 

Dryer  [for  bricks].     ('.    II     Klein,   I'hasku,    Minn. 

U.S.  Put.  1.272.070.  July  Hi,  1918.    Dute  of  appl., 

Sep.  17,  1917. 
A  DBXUra  chamber  is  provided  with  doors  at  the 
ends  for  the  Introduction  of  trucks.  Bach  truck 
carries  a  number  of  superimposed  trays,  fitting 
closely  against  the  Bide  walls  of  the  chamber,  and 
adapted  to  hold  pallets  of  bricks  spaced  apart. 
Hot  air  or  gas,  entering  I  la-  chainlier  under  pressure 
just  above  the  lowest  tray,  travels  to  an  outlet  at 
the  top  by  passing  from  side  to  side  of  the  Chamber 
across  each  tray  In  succession,  the  spaces  between 
consecutive  trays  being  in  communication  by  means 
of  ducts  alternately  in  one  or  other  of  the  two  side 
walls.  Other  ducts  in  these  walls  enable  the  moist 
gases  to  be  reinforced  by  Introduction  of  fresh  dry 
gases  at  certain  stages  in  their  travel. — J.  H.  L. 

Refractory  ceramic  article  and  method  of  making 
the  same.  A.  W.  Olver,  Assignor  to  Carborun- 
dum Co.,  Niagara  Falls.  N.Y.  U.S.  Pat.  1,273,529, 
July  23,  1918.     Date  of  appl.,  Feb.  10,  1918. 

PLASTIC  clay,  a  refractory  material  (e.g.,  carborun- 
dum and  graphite),  water,  and  tar  are  mixed  until 
a  high  degree  of  plasticity  is  developed  and  the 
mixture  is  then  moulded  Into  the  desired  form. 

—A.  B.  S. 

Muffle    kiln;    Tunnel    for    ceramic   products. 

A.  Krautzberger,  Wistritz,  Bohemia.  Ger.  Pat. 
300,055,  May  17,  1917. 

One  or  more  externally  heated  muffles  are  built 
at  the  side  of  the  tunnel.  The  goods  to  be  heated 
are  placed  on  cars  and  pass  along  the  tunnel  in  the 
usual  manner  until  they  reach  one  of  these  muffles, 
when  (by  means  of  an  opening  opposite  the  muffle) 
they  are  poshed  Into  the  latter  and  remain  there 
until  they  attain  the  desired  maximum  tempera- 
ture. They  are  then  drawn  back  on  to  the  cars, 
are  gradually  taken  through  the  remainder  of  the 
tunnel,  and  finally  pass  out  of  the  kiln.  The  goods 
only  remain  in  the  side  muffle  for  about  10  niins., 
so  that  the  operation  of  the  kiln  is  practically  con- 
tinuous. If  each  part  of  the  tunnel  in  front  of  and 
behind  the  muffle  holds  six  cars,  the  goods  pass 
completely  through  the  kiln  in  2  hrs. — A.  B.  S. 

Olass;  Apparatus  for  manufacture  of  sheet . 

T.  J.  McCoy,  Shinglehouse,  Pa.,  U.S.A.  Eng. 
Pat.  117,194,  Oct.  29,  1917.  (Appl.  No.  15,735  of 
1917). 

See  U.S.  Pats.  1,246,704  and  1,255,450;  this  J.,  1918, 
58  a,  208  a. 

Cane-glass  manufacture.  Manufacture  of  glass  rods 
and  tubes.  J.  T.  Fagan,  Cleveland,  Ohio,  Assignor 
to  General  Electric  Co.  U.S.  Pats.  1,273,345  and 
1,273,340,  Julv  23,  1918.  Dates  of  appl.,  June  3, 
1913,  and  July  20,  1910. 

See  Eng.  Pat.  17,002  of  1913;  this  J.,  1914,  831. 


LX.-BUILDING  MATERIALS. 

Anhydrite  and  dead-burned  (/i/pmim;  Hydration  of 

.     A.  C.  Gill.    J.   Amer.    Ceram.  Soc,    1918, 

1,  05—71. 
In  a  wide-mouthed  250  c.e.  bottle  with  a  metallic 
screw  cap,  but  no  rubber  washer,  was  placed  50 — 00 
grms.  of  anhydrite  crushed  small  enough  to  pass 
through  an  8-mesh  sieve.  A  second  similar  bottle 
was  charged  with  several  lumps  of  alabaster  which 


had  been  heated  tor  3J  hrs.  to  500°  C,  the  lumps 
being  1  in.  or  more  in  diameter,  and  having  an 
aggregate  volume  of  no — 75  c.c.  Both  bottles  were 
tilled  with  water  and  closed  on  Oct.  28,  1811.  Late 
iu  1917  it  was  found  that  all  the  water  had  evapo- 
rated, and  that  iu  the  lirst  bottle  the  small  frag- 
ments of  anhydrite  were  so  firmly  united  by  gyp- 
sum crystals  that  they  could  not  be  removed  with- 
out crushing  them.  Glistening  crystals  of  gypsum 
were  seen  in  the  interstices,  and  brilliant  acicular 
crystals  attaining  a  maximum  length  of  J  iu.  pro- 
jected iuto  the  free  space  which  had  been  occupied! 
by  the  water.  About  34%  of  the  original  anhydrite 
had  been  hydra  ted  into  gypsum.  The  pieces  of 
burned  alabaster  in  the  second  bottle  were  covered 
completely  with  tine  bristling  gypsum  needles  about 
J  in.  long,  and  the  Inner  portion  of  the  mass  had 
set  harder  than  ordinary  plaster  of  Paris.  About 
87%  of  the  calcium  sulphate  had  been  rehydrated, 
(his  hydration  having  been  effected  much  more 
readily  than  in  the  case  of  anhydrite. — A.  B.  S, 

Patent. 

Artificial  stone;  Process  of  making  .       P.  M. 

Sharpies,  West  Chester,  Ta.,  Assignor  to  White 

Heat.  Products   Co.,    Planebrook,   Pa.    U.S.  Pat. 

1.273,547,  July   23,  1918.     Date  of   appl.,   Feb.  2, 

1918. 
Artificial  stone  is  made  by  mixing  calcined  sand 
with   disintegrated   glass,   and    forming,    pressing, 
and  heating  the  mixture  until  the  glass  fuses. 

—A.  B.  S. 


X.-METALS;     METALLURGY,    INCLUDING 
ELECTRO-METALLURGY. 

Iron;  Reaction  between  pure  carbon  monoxide  and 

pure   electrolytic    below   the    Al   inversion. 

H.  C.  H.  Carpenter  and  C.  C.  Smith.     Iron  and 
Steel  Inst.,  Sep.  1918.     [Advance  copy.]    53  pages. 

When  electrolytic  iron  is  heated  at  050°  C.  in  an 
atmosphere  of  carbon  monoxide,  a  substance  be- 
lieved to  be  Fe3C  is  formed  :  3Fe+2CO  =  Fe3C+C02, 
the  reaction  probably  being  facilitated  by  a  pre- 
liminary dissociation  of  the  carbon  monoxide.  It 
is  possible  that  the  stable  condition  at  050°  C.  is 
iron  and  graphite,  the  carbide  formed  being  an 
intermediate  metastable  product.  The  presence  of 
sufficient  carbon  dioxide  in  the  carbon  monoxide 
prevents  the  formation  of  the  carbide,  while  hydro- 
gen facilitates  it. — F.  C.  Th. 

Iron-carbon  alloys;  Formation  of  graphite  in . 

J.  E.  Hurst.    Engineering,  1918,  106,  217—218. 

A  consideration  of  the  various  iron-carbon 
diagrams  suggested  leads  to  the  conclusion  that 
graphite  does  not  separate  out  directly  from  the 
liquid,  but  is  formed  as  a  result  of  decomposition 
of  a  previously  separated  carbide.  The  Upton 
thermal-equilibrium  diagram  (this  J.,  1908,  1114)  Is 
considered  to  possess  a  considerable  amount  of 
truth.  The  author  considers  that  in  cast  iron 
graphite  Is  precipitated  from  the  austenite  and  not 
from  the  cementite.  On  reheating  grey  cast  Iron  to 
900°  C.  part  of  the  graphite  Is  re-absorbed,  forming 
austenite,  without  any  visible  intermediary  forma- 
tion of  carbide.  In  grey  east  Irons  containing 
ferrite  the  latter  is  deposited  after  the  graphite 
and  around  it.— F.  C.  Th. 

Steel;  Influence  of  hot-deformation  on  the  qualities 

of .    G.  Charpy.     Iron  and  Steel  Inst.,  Sep., 

1918.     I  Advance  copy.]    19  pages.     (See  also  this 
J.,  1918,  409  a.) 

Forging  under  the  hammer  or  press  results 
In     very    marked    differences     in     the    extension 
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produced  at  different  points.  The  effects  of  such 
treatment  are  exceedingly  irregular,  especially 
towards  the  ends  of  the  bars.  Rolling  produces 
practically  regular  deformation  throughout  the 
whole  length  of  the  billet.  Results  are  given  which 
indicate  that  the  effect  of  hot  working  is  to  produce 
deterioration  in  the  test-bars  cut  transversely,  and 
the  progressive  distortion  of  the  primary  dendritic 
structure  as  the  working  is  increased  is  shown. 
The  influence  of  the  direction  of  the  rolling,  and 
hence  of  these  dendrites  upon  the  resistance  to 
impact,  is  shown  by  the  following  results.  When 
the  notch  was  perpendicular  to  the  direction  of 
rolling,  the  impact  value  of  a  certain  steel  was 
13-5  kilograinmetres;  when  notched  at  an  angle  of 
45°.  3-4;  at  an  angle  of  20°,  1-5:  and  parallel  to 
the  direction  of  rolling,  1-3.— F.  C.  Th. 


Steels;  Slotc  contraction  of  hardened  carbon  . 

T.    Matsushita.     Sci.   Rep.   Tohoku   Imp.    Univ., 
1918,  7,  43—52. 

After  being  quenched,  hardened  steel  is  in  a  highly 
strained  state,  the  strain  subsequently  undergoing 
gradual  relief  with  concurrent  generation  of  heat 
and  contraction  (compare  Brush  and  Hadfield,  this 
J.,  1917,  505).  In  well  hardened  steels  the  gradual 
contraction  is  always  observed,  but  in  imperfectly 
hardened  specimens  there  is  a  gradual  elongation 
often  associated  with  a  subsequent  contraction. 
This  effect  is  attributed  to  an  incomplete  Arl  trans- 
formation by  the  moderately  rapid  cooling,  the 
subsequent  gradual  conversion  of  austenitic 
structure  to  pearlitic  being  accompanied  by  an 
expansion;  the  contraction  is  due  to  the  gradual 
separation  of  an  unstable  eementite;  if  the  tem- 
perature be  raised  to  100°  C.  this  separation  is 
greatly  accelerated,  occupying  less  than  2  hours, 
and  no  subsequent  contraction  is  then  observable. 
The  separation  of  the  unstable  eementite  does  not 
appreciably  affect  the  hardness  of  the  steel,  but  the 
separation  of  the  mor"  stable  eementite  (which  is 
possible  at  340°  C.)  is  accompanied  by  a  loss  of 
hardness.  Quenching  causes  a  considerable  increase 
in  the  electrical  resistance  of  steel  by  increasing 
the  amount,  of  eementite  in  solid  solution,  whilst 
tempering  has  the  reverse  effect.  The  evolution  of 
heat  which  invariably  accompanies  the  gradual 
elongation  or  contraction  of  quenched  steel  arises 
from  the  heat  of  transformation,  and  is  not  due 
merely  to  the  yielding  strain  as  was  formerly 
supposed. — D.  F.  T. 

Hardened  steel;  Rate  of  change  at  100°  C.  and  at 
ordinary  temperatures  in  the  electrical  resistance 

of  .    E.  D.  Campbell.     Iron  and  Steel  Inst., 

Sep.,  1918.     [Advance  copy.]    6  pages. 

The  rate  of  change  of  electrical  resistance  of  four 
steels  containing  from  0-57  to  1-05%  C,  and  hardened 
from  900°  C,  was  determined  at  ordinary  tem- 
peratures and  at  100°  C.  A  selection  of  the"  results 
(microhms  per  cm.  cube)  is  given  in  the  following 
table  :  — 


Carbon, 

per  cent. 

0-57 

0-76 

0-95 

105 

Quenched  from  907= C- 

21-8S 

32-24 

36-32 

39-73 

Tempered    1    hr.    at 

100   C. 
Tempered  12  hrs.  at 

100'C 

20  67 
19-87 

27-47 
25-75 

29  62 
2731 

3297 
29  19 

After      standing    at 
25'  C. : 
For  7  davs 
For  24  months    . . 

21-17 
20-60 

3248 
30  33 

38  53 
32-53 

39-87 
36-47 

— F.  C.  Th. 


Nickel  steels;  Thermal  and  electric  conductivities 

of .    K.  Honda.    Sci.  Rep.  Tohoku  Imp.  Univ., 

191S,  7,  59—66. 

An  investigation  of  the  thermal  and  electric  con- 
ductivities (compare  Honda  and  Simidu,  this  J., 
1918,  125  a)  of  a  complete  series  of  nickel-iron  alloys 
made  by  fusing  commercial  nickel  with  various 
proportions  of  low-carbon  steel.  The  curves  for 
the  two  conductivities  follow  similar  courses,  each 
reaching  a  marked  minimum  at  70%  Fe  and  30%  Ni; 
the  ratio  of  the  two  conductivities  is  not  constant, 
but  the  variation  is  not  great.  Specimens  once 
cooled  in  liquid  air  show  a  small  maximum  and 
minimum  in  each  curve  at  21%  and  27%  Ni  re- 
spectively, the  curves  then  declining  to  the  marked 
minimum  already  mentioned;  specimens  once 
heated  to  900°  C.  do  not  exhibit  a  secondary  maxi- 
mum, a  slight  inflexion  forming  the  only  irre- 
gularity. Experiments  were  also  made  as  to  the 
intensitv  of  magnetisation  with  these  allovs. 

— D.  F.  T. 

Hardness  [of  metals];  Relation  between  ball  hard- 
ness and  scleroscope .    A.  F.  Shore.    Iron  and 

Steel  Inst.,  Sep.,  1918.  [Advance  copy.]  20  pages. 
Under  normal  conditions  of  testing  it  has  not  been 
found  possible  to  obtain  a  satisfactory  curve  for 
converting  Brinell  to  scleroscope  hardness  numbers. 
If  the  load  to  produce  a  constant  indent  of  1  mm. 
diameter  is  used  as  a  measure  of  ball  hardness,  a 
smooth  curve  is  obtained  when  this  value  is  plotted 
against  the  scleroscope  value  : — 30  on  the  sclero- 
scope scale  then  corresponds  to  90  tons  per  sq.  in., 
60  to  212  tons.  90  to  425  tons.  The  substitution  of 
a  diamond  ball  under  a  load  of  750  kilos,  for  the 
usual  hardened  steel  ball  results  in  much  more 
consistent  values  being  obtained  for  very  hard 
steels.  It  is  claimed  that  the  scleroscope  measures 
a  value  closely  connected  with  the  elastic  limit,  the 
Brinell  number  being  more  nearly  allied  to  the 
maximum  stress.  By  using  a  small  load  (750  kilos.) 
the  agreement  between  the  two  tests  becomes  much 
closer;  a  load  of  3000  kilos,  is  considered  to  be  far 
too  great. 

R.  Hadfield,  in  an  appendix,  strongly  recom- 
mends the  operation  of  the  Brinell  test  with 
variable  load  so  as  to  give  the  same  size  depression 
(1  mm.  diameter),  and  gives  curves  and  tables 
showing  the  relationship  of  hardness  to  tensile  and 
compression  properties. — F.  C.  Th. 

Iron  alloys;  Magnetic  analysis  as  a  means  of  study- 
ing the  structure  of .     K.  Honda.     Iron  and 

Steel  Inst.,  Sep.,  1918.  [Advance  copy.]  43  pages. 
Magnetic  analysis  is  practically  free  from  any  time 
lag,  and  indicates  the  existence  of  critical  points 
in  steel  at  790°  C,  900°— 910°  C,  and  1410°— 
1420°  C,  in  cobalt  at  1150°  C,  in  nickel  at  380°  C, 
in  eementite  at  215°  C,  in  the  double  carbide  of 
iron  and  tungsten  (see  this  J.,  1918,  421  a)  at  400°  C, 
and  in  magnetite  at  580°  or  680°  C.  These  changes 
allow  changes  in  the  structure  of  steel  at  high 
temperatures  to  be  investigated.  Thus  eementite 
heated  to  800°  C.  or  higher  partially  decomposes 
and  gives  free  iron,  which,  with  undecomposed  car- 
bide, gives  the  Al  point.  About  90%  of  the  Fe3C  is 
thus  decomposed.  The  double  carbide  of  iron  and 
tungsten  is  completely  decomposed  at  S59°  C.  A 
very  full  examination  of  the  tungsten  steels  is  given. 

— F.  C.  Th. 


Zirconium  in  ferro:ircnnium  and  steel;  Determina- 

tinn  of .     J.  D.  Ferguson.     Eng.  and  Min.  J., 

1918,  106,  356. 
One  grm.  of  ferrozireoniuni  (or  3  grms.  of  steel)  Is 
dissolved  in  25  e.c.  of  a  mixture  of  10  c.c.  of  water, 
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5  c.c.  of  nitric  acid,  and  .",  <•.,-.  of  hydrochloric  add, 
and  evaporated  to  dryness.  The  residue  la  heated 
wiiii  i  c.c.  i'f  concentrated  salphurlc  add  and  80  c.c. 
•.a'  water  and  tin-  silica  altered  off  and  washed  suc- 
cesarrely  witti  boiling  water,  with  i  <■.<•.  of  solphnrlc 
add  diluted  wiiii  30  c.c.  of  water,  ami  again  with 
boiling  water,  if  a  residue  remains  after  fuming 
■off  tii.-  silu-a  with  hydrofluoric  add,  it  is  fused 
wiih  an  excess  of  sodium  carbonate,  extracted  with 
hoi  water,  and  the  Insoluble  sodium  atrconate  fused 
with  potassium  blsulpbate.    The  solution  of  this 

fusion  is  added  to  the  main   Utrate  from  the  silica. 

The  combined  filtrate  is  diluted  to  -inn  c.c.  heated 
to  boiling,  and  o  grms.  of  sodium  thlosulphate  tor 
•each  grin,  of  alloy  Is  added,  wiih  constant  stirring. 

The  addition  of  1  grm.  of  sodium  phosphate  in  solu- 
tion  precipitates   zirconium    as    a   greenish   prceipi 

tati".  ami  after  standing  on  a  hot  plate  the  pre- 
cipitate is  filtered  off  without  suction,  and  washed. 
The  precipitate  is  ignited,  and  weighed  as  zir- 
conium  phosphate.      Iron   should   he    reduced   to    the 

ferrous  condition,  ami  the  solution  before  precipita- 
tion should  contain  approximately  1%  of  sulphuric 

acid.      If  titanium  is  present,  as  noted   by  the  pink 

colour  of  the  ztrconia  precipitate,  the  latter  is  fused 
■first  with  sodium  carbonate  and  then  with  potas 

sium  bisulphato  as  above,  and  the  1  ■ . .  acid  solution 

is  treated  wiih  hydrogen  peroxide  to  oxidise  the 

titanium,  and  the  zlrconia  precipitated  as  phos- 
phate as  described     i '.  a.  k. 

Copper;  Effect  of  cold  work  upon  the  tensile  pro- 
perties of  pure .      \v.   i:.  Alkins.    Inst,  of 

Metals.   Sep.,  1918.     [Advance  copy.]    14   pact's. 

A  noi-itoi.LU>  bar  of  copper,  -fe  in.  iu  diameter,  was 
cold  drawn  to  0-04  in.,  the  maximum  stress  being 
determined  during  the   process.      This  increased 

from  IS  to  :;i   tons,  a  break   in   the  curve  occurring 

sit  2.".  tons  per  sq.  In.,  corresponding  to  a  diameter 

of  about  i)  :;.-i  in.  It  is  suggested  thai  the  break  is 
•  luc  to  an  allotroplc  change. — P.  C.  Th. 

Oopper-ainc  allays:  an  Investigation  of  some  of 
their  mechanical  properties.  V,  Johnson.  Inst. 
«f  Metals,  Sep.,  1918.     [Advance  copy.)    9  pages. 

Tin:  test  pieces  were  cast  iii  a  horizontal  mould  pro- 
ducing castings  r>  in.  long  by  i  in.  square.  It  was 
found  that  the  Rrinell  hardness  was  uniform  from 
!£  to  70%  Cu;  no  decided  maximum  was  found. 
The  hardness  curve  of  annealed  alloys  rich  in  zinc 
showed  slight  irregularities  at  5%  and  at  15%  Cu, 
but  no  sudden  fall  followed  by  a  sharp  rise.  Alloys 
consisting  wholly  of  the  ft  solid  solution  were 
stronger  than  those  containing  excess  of  either  a 
or  y;  the  /3  solution  containing  53%  Cu  possessed 
an  ultimate  tensile  stress  of  .'1(1-4  Ions  per  sq.  in. 
and  an  elongation  of  37-5%,  i.e.,  properties  superior 
to  those  hitherto  observed.- W.  R.  S. 

Phosphorus  in  bronzes;  Rapid  method  of  estimating 

.    T.  E.  Rooney.     Inst,  of  Metals,  Sep.,  1918. 

[Advance  copy.]    2  pages. 

Drillings  of  the  sample  (0'5-  2  grms.)  are  digested 
wiiii  to  c.c.  of  strong  hydrochloric  and  110  C.C.  of 
strong,  or,  if  preferred,  60  c.c.  of  dilute,  nitric  acid 
<sp.  vr.  1-135).  The  digestion  n.usi  be  sufficiently 
long  to  oxidise  the  whole  of  the  phosphorus,  but 
actual  boiling  and  prolonged  beating  would  cause 
precipitation  of  tin,  which  is  difficult  to  re-dissolve. 
The  liquid  is  diluted,  if  necessary,  to  "0  c.c,  cooled, 
and  40  c.c.  of  ammonia  isp.  gr.  0-96)  added  slowly 
wiiii  constant  stirring,  followed  by  86  <-.c  of  molyb- 
date  mixture.  The  liquid  Is  shaken  for  a  few 
minutes,  allowed  to  stand  for  1 — 2  hours,  and 
tillered  preferably  through  a  pulp  filter.  The  pre- 
cipitate Is  washed  with  water  until  free  from  acid. 
returned  to  the  flask,  and  dissolved  in  N/20  caustic 


soda  :  the  excess  of  the  latter  is  titrated  with  N/20 
sulphuric  acid  in  presence  of  phenolphthaleln; 
l  <■-(-.  .V/20  NaOH  =0-0033796  v  on  l>  gnns.— W.  It.  S. 

Gun-metal;  Influence  of  impurities  on  the  mcchani- 

eui  properties  of  Admiralty •     E.  Johnson. 

Inst,   of   Metals,    Sep.,    1918.       [Advance    copy.] 
11'  pages. 

ACTEB  summing  up  the  published  Statements  on  the 

influence  of  impurities  on  gun-metal,  the  author 
describes  mechanical  tests  made  with  synthetic  test- 
pieces  lj  x  t  x  3  in.),  both  chlll-easl  and  annealed. 
The  work  was  undertaken  with  the  object  of  ascer- 
taining Which  element  or  elements  showed  promise 
of  utility  in  the  manufacture  of  gun-metal  castings, 
and  which  were  detrimental.  Tentatively  the  follow- 
ing conclusions,  s e  of  which  are  at   variance  with 

those  submitted  by  other  observers,  are  submitted 
In  tabular  form  : 


Impurity  (not 
exceeding  l  °o) 


Effect  on  mechanical 
properties 


Effect  on  fluidity  and 

surface  appearauco  of 

chill  castings' 


Al 

1  Hardening  and  em- 
J      brJttling 

Good 

.Si 

Mil 

Inappreciable 

Had 

As 

„ 

Good 

„ 

Inappreciable 

Strengthening  with- 
out loss  of  duet- 

lihtv 

Bad 

Nl 

Toaghening;        in- 
cioase  ot  ductililj 

Inappreciable 

— W.  R.  S. 

Copper-aluminium   alloy;  A  case  of   disintegration 

°f  «  •     R.   Seligman  and  P.   Williams*.     Inst. 

of  Metals,  Sep.,  1918.  [Advance  copy.]  :;  pages. 
A  HTJMBEB  of  wire  frames  forming  part  of  a  con- 
signment of  scrap  aluminium  wire  netting  received 
for  re-melting  showed  unusual  signs  of  disintegra- 
tion; the  surface  of  the  wire  was  broken  up  into 
loosely  adhering,  elongated  grains  uniformly  in- 
clined lo  the  axes  of  the  wires.  The  solid' core 
remaining  after  removal  of  the  loose  grains  con- 
tained Si  0-33.  Pe  0-30,  and  Cu  2-65%;  the  copper 
content  of  the  grains  was  2-49%.  The  bulk  of  the 
material  was  found  to  contain  Si  0-24,  Fe  0-22,  and 
Cu  007%.  The  disintegrated  wire  had  apparently 
been  severely  overdrawn,  for  the  core  broke  readily 
when  bent  at  right  angles;  on  annealing  its  duc- 
tility was  restored,  showing  that,  the  brittleness  was 
not  due  to  disintegration.— W.  R.  S. 

Aluminium   sheet;   Annealing    of    cold-rolled   . 

R.  J.  Anderson.     Inst,  of  Metals,  Oct.  11,   1918. 

[Advance   copy.]     18   pages.     (See    also    this   J., 

1918,  245  a,  424  a.) 
POLL  annealing  of  cold-rolled  aluminium  sheet 
sufficient  for  draw-press  requirements  (i.e.,  Shore 
hardness  5  for  the  annealed  metal)  can  be  effected 
in  1  hour  at  .'!70o  C.  and  in  10  minutes  at  400°  C. 
The  temperature  necessary  falls  as  the  amount  of 
reduction  in  rolling  is  increased.  P.listering  of  the 
sheets  during  the  annealing  is  no  worse  with 
short  heating  at  400°  ('.  than  with  long  ones  at 
lower  temperatures,  and  is  not  a-ffected  by  the 
oxidising  atmosphere  of  the  furnace.  Short  anneal- 
ing at  a  higher  temperature,  besides  being  more 
economical,  resulted  in  a  .smaller  percentage  of 
defectives  In  (he  subsequent  drawing. — F.  C.  Th. 

Tungsten;    Wetallography    of    .      Z.    Jeffries. 

Engineering,    1918,   106,   239—242,   2G9— 275,    300— 
302. 

I'm. ike  the  majority  of  metals  tungsten  in  which 
the  crystals  are  drawn  out  by  cold  work,  giving  a 
fibrous  fracture,  is  ductile  and  pliable.  When,  bow- 
ever,  as  a  result  of  heating,  recrystallisation  occurs, 
the  metal  is  extremely  brittle  and   fragile  at   the 
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ordinary  temperatures.       Ductile  tungsten   is  pro- 
duced as  follows.  Tungstic  oxide  produced  from  the 
ore  by  fusion,  lixiviation,  and  acidification  of  the 
solution,  is  dried  and  after  the  addition  of  0-75% 
of  thoria  made  into  a  paste  with  thorium  nitrate 
solution.       The   mixture    is    dried  and   heated    to 
1100°  C.  for  at  least  an  hour  to  coarsen  the  particles. 
The  fired  oxide   is  then   reduced    in   hydrogen  at 
1000°    C.       The   coarse  powder  produced  is  com- 
pressed, baked  in  hydrogen  at  1300°  C,  and  then 
electrically  sintered    at  3000°  C.   for  10—15  mins. 
The  resulting  ingot  has  sp.   gr.    18.       The  work- 
ing of  the  metal  is  done  in  a  swaging  machine  with 
high-speed  steel  dies.    Before  this  treatment  it  is 
electrically  heated  to  1000°  C.  in  hydrogen  and  re- 
heated from  time  to  time.    Four  or  five  dies  are 
used  to  form  a  round  rod.    As  the  degree  of  work 
on  the  rod  increases,  the  reheating  temperature  is 
lowered  gradually  to  1300°  C,  or  for  wires  of  less 
than  003  in.  diameter  to  1100°  C.    High-speed  rolls 
may  be    substituted    for  the  swaging  dies.       The 
sintered  ingot,  which  is  brittle  as  glass,  consists  of 
equiaxed  crystals,    which  are  drawn     out  during 
working,  and  the  resulting  wire  can   be   bent  or 
drawn  cold.    The  tensile  strength  of  the  sintered 
ingot  is  1S,000  lb.  per  sq.  in.  and  that  of  the  003 
in.  swaged  wire  215,000  lb.,  with  an  elongation  of 
4%  on  2   in.   and    a    reduction    of    area  of   28%. 
Wires  less   than  003  in.    are  hot  drawn  through 
diamonds;   the   smallest    wires  are   the   strongest. 
The  tensile  strength  of  a  wire  000114  in.  diameter 
is  590,000  lb.  per  sq.  in.,  with  a  reduction  of  area  of 
65%.    Reheating  ductile  tungsten  to  the  recrystalli- 
sation  temperature  causes  the  loss  of  its  ductility, 
this  metal  thus  behaving   in  exactly   the   opposite 
way  from  others.     Molybdenum  acts  like  tungsten 
in  that  it  is  more  ductile  in  its  "  coldworked  "  con- 
dition   than   in   the   equiaxed   state.       Tantalum 
when  very  pure  and  melted  in  vacuo  is  one  of  the 
most  malleable  and  ductile   of  metals,   and  when 
annealed  in  vacuo  at  1600°  C.  for  5  mins.,  the  drawn 
wire     recrystallises,    becoming,     unlike    tungsten, 
much  more  ductile.    When  annealed  in  hydrogen  at 
1000°  C,  tantalum  becomes  very  brittle.    The  effect 
of  thoria  on  the  sintered  tungsten  ingot  is  to  de- 
crease the  grain  growth  at  high  temperatures,  thus 
rendering  the  tungsten  capable  of  being  worked  hot. 
More  than  2%  of  thoria  renders  tungsten  difficult 
to  work  into  fine  wires,   since  the  crystals  in  the 
sintered    ingot    are  relatively    very   large;   5%   of 
thoria,   however,    again  gives   a   finely  crystalline 
structure.    Tungsten  very  readily  shows  the  exces- 
sively coarse  structure  found  locally  in  annealed 
coldworked  iron.    With   2-5%   of   thoria    the  tem- 
perature of  coarse  grain  growth  is  3200°  C,  with 
1-5%   it  is  2900°  C,  and  with  0-75%   2000°  C.    The 
finest  structure  is  obtained  by  reheating  the  tung- 
sten to  just  above  these  "  germinative  "  tempera- 
tures,   the   time  required   increasing  as   the   tem- 
perature becomes  lower,  e.g.,  12  mins.  at  3200°  C. 
or  30  mins.  at  2000°  C.    In  the  presence  of  carbon 
at  high  temperature,  W2C  is  formed  around    the 
crystals,  rendering   the   metal  very   brittle.    With 
0-75%  of  thoria,  the  amount  generally  used,  a  grain 
size  of  6000  per  sq.  mm.  is  aimed  at.    A  fine-grained 
metal  is  very  hard.    The  lower  the  temperature  of 
working  the  tungsten,  the  more  ductile  will  it  be. 
The  recrystallisation  temperature  after  cold  work 
is  1300°  C.  for  a  99-99%  reduction.  1S00°  C.  for  90%, 
and  2200°  C.  for  24%,  whence  the  necessity  for  the 
working  at  progressively  lower  temperatures  as  the 
wire  becomes  finer.— F.  C.  Th. 

Lead-bismuth-silver  and  lead-gold-silver  alloys. 
M.  Goto.  J.  Coll.  Eng.,  Imp.  Univ.,  Tokyo.  191S, 
9,  63—114. 

I>j  the  presence  of  bismuth  it  is  more  difficult  to 
concentrate   by   Pattinson's  process    the   silver   in 


silver-lead  alloys.  The  mother  liquor  contains 
much  of  the  bismuth.  A  ternary  eutectic  is  present, 
but  no  compound  is  formed.  In  the  silver-gold-lead 
alloys  rich  in  lead,  this  metal  first  separates  out, 
the  solution  becoming  richer  in  gold  and  silver.  A 
eutectic  of  lead  and  a  solid  solution  of  gold  and 
silver  then  freezes  until  the  residue  contains  no 
silver.  The  mother  liquor  then  contains  15%  Au 
and  freezes  finally  at  20S°  C.  (See  further  J.  Chem. 
Soc.,  Oct.,  1918.)— F.  C.  Th. 


Non-ferrous  melals;  Rapid  recrystallisation  in  de- 
formed   .     D.  Hanson.     Inst,  of  Metals,  Sep., 

1918.     [Advance  copy.]    5  pages. 

A  broken',  tapered,  tensile  test-piece  of  aluminium 
was  annealed  for  30  mins.  at  480°  C.  In  the  neigh- 
bourhood of  the  shoulder,  where  the  strain  was 
least,  remarkably  coarse  crystals  were  developed. 
At  450°  C.  a  less  coarse  recrystallisation  resulted 
after  5  mins.  reheating.  Magnesium,  zinc,  lead, 
aud  copper  gave  similar  results.  An  alloy  of 
aluminium  with  3%  Cu  and  20%  Zn  annealed  for 
5  mins.  at  450°  C.  also  gave  a  well-marked  coarse 
grain  between  fine-grained  regions.  A  70/30  brass 
annealed  at  800°  C.  for  5  mins.  showed  signs  of  a 
similar  critical  growth  but  less  well  marked. 

— F.  C.   Th. 


Solder  without  tin.    C.  W.  Hill.    Chem.  and  Met. 
Eng.,   1918,  19,  170. 

Of  the  lead-cadmium  alloys  that  containing  S  to 
9%  Cd  is  the  strongest,  its  freezing  range  extending 
from  275°  to  24S°  C.  The  best  flux  is  a  mixture 
of  fused  chlorides  in  the  following  proportions  : 
Sodium  chloride  11%,  potassium  chloride  14%,  zinc 
chloride  65%,  ammonium  chloride  10%.  The  solder 
will  not  flow  well  on  copper,  and  must  be  main- 
tained at  a  very  even  temperature  not  more  than 
30°  C.  above  its  melting  point.  The  addition  of  tin, 
unless  in  considerable  quantities,  does  not  appre- 
ciably improve  this  solder.  The  addition  of  5%  of 
zinc  to  the  cadmium-lead  solder  with  8-5%  Cd  gives 
excellent  results  applicable  to  a  wide  variety  of 
work.— F.  C.  Th. 


Metals;  Resistance  of to  penetration  under  im- 
pact. C.  A.  Edwards.  Inst,  of  Metals,  Sep., 
1918.     [Advance  copy.]    2S  pages. 

The  diameter  (d)  of  the  indent  made  by  a  10  mm. 
ball  striking  the  sample  with  energy  of  63  in. -lb.  is 
related  to  the  Brinell  hardness  number  (H)  by  the 

equation  H  =  — ^-.  Further  if  e  is  the  energy  of  im- 
d3 

pact  the  formula  d=c  *J  e,  where  o  is  a  constant 
for  each  metal,  is  approximately  true  especially  for 
the  harder  metals  and  alloys.  Experiments  are  re- 
corded with  balls  and  cones  on  lead,  tin,  aluminium, 
copper  and  iron  which  partly  confirm  the  conclusion 
of  Martel  (Commission  des  Methodes  d'Essai  des 
Mat.  de  Construction,  1895,  3,  Sect.  A  (McHaux), 
261 — 277)  that  given  a  constant  energy  of  impact 
then  for  each  metal  the  volume  of  metal  displaced  is 
independent  of  the  shape  of  the  striker.  There 
appears,  however,  to  be  some  other  as  yet  unknown 
factor  involved.  Metals  such  as  tin,  cadmium,  and 
zinc  in  which  crystal  twinning  is  produced  by  rapid 
stresses  show  an  abnormally  high  hardness  under 
impact  compared  with  the  Brinell  hardness  figure. 
The  Brinell  hardness  figures  of  31  elements  are 
recorded,  and  these  when  plotted  against  the  corre- 
sponding atomic  weights  give  a  curve  which  is  very 
similar  to  that  given  by  the  atomic  volumes  and 
melting  point  respectively.  The  hardness  is  a 
periodic  function  of  the  atomic  weight. — F.  C.  Th. 
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Grain  growth   in   metals.       Z.    Jeffries.       Inst,   of 

Metals,  Sep.,  1918.  [Advance  ropy-]  32  pages. 
In  most  metals  th"  low.  si  temperature  at  which 
recrystalllsation  after  cold  work  occurs  Is  0-35  to 
(MB  of  the  absolute  melting  point  The  recrystalii- 
satlon  temperature  is  no)  fixed  and  for  any  par- 
tlcular  metal  will  t>e  lowest  when  a  fine-grained 
sample  has  been  worked  as  much  as  possible  at  a 
comparatively  low  temperature.  A  metal  worked 
at  a  temperature  above  that  of  recrystalllsation  is 
composed,  after  cooling,  of  equlazed  crystals  which 
will  be  tlie  larger  the  higher  was  the  finishing  tem- 
perature  of  working.  Reheating  such  a  metal 
above  ihr  finishing  temperature  usually  causes 
grain  growth,  which  may  also  occur  on  prolonged 
beating  to  a  slightly  lower  temperature.  Allotroplc 
changes  may  also  result  In  grain  growth.  The 
velocity  of  the  growth  of  the  crystals  Is  very  great 
during  the  first  stages  or  recrystalllsation,  becom- 
ing less  as  the  grains  grow  larger.  Abnormal  grain 
growth  produced  by  annealing  after  cold  work  at 
times  attains  a  maximum  at  a  certain  temperature. 
Higher  temperatures  result  In  less  growth  ensuing. 
The  general  laws  of  grain  growth  are  discussed 
and  typical  examples  are  given,  including  several 
In  metallic  tungsten.— F.  C.  Th. 


H.tt  tiuinnitc,  a  blue  water-soluble  molybdenum 
compound  uccurriiu/  in  Utah.  II.  F.  Yancey.  Chem. 
and  Met.  Eng.,  1918,  19,  ISC— 190. 

A  OOBBmBSABU  deposit  of  molybdenum  ore  has  been 
found  near  Ouray,  Utah.  It  is  a  sandstone  con- 
taining ilsemannite,  a  blue  compound,  soluble  In 
water,  to  which  the  formula  MoO2,4MoO,,0H,O 
La  given.  Lead  and  vanadium  arc  absent.  Analysis 
of  an  air-dried  sample  gave:  6642%  SiO„,  4-35% 
Fe,0\,,  12-27%  Al.O,,  0-35%  TiO.,  1-36%  CaO,  0-50% 
MgO,  1-22%  Mot)",,  11-09%  of  sulphur  as  SO,,  101% 
moisture,  loss  on  ignition  488%.  The  dark  blue 
solid  obtained  from  the  water-soluble  portion  con- 
tained 2846%  of  molybdenum  as  MoO,  and  38-5% 
SO,.  The  blue  compound  was  extracted  with  ether 
in  a  hydrochloric  acid  solution  and  the  molybdenum 
occurring  as  MoO,  determined  by  titration  with 
-V/100  iK-rmanganafe.  The  total  molybdenum  was 
obtained  by  fuming  with  sulphuric  acid  and  passing 
the  solution  through  a  Jones  "  reductor "  (see 
Mellor's  "  Quantitative  Inorganic  Analysis,"  1913, 
p.  190).  The  molybdenum  may  be  extracted  from 
the  ore  with  water,  dilute  acids,  dilute  alkali  car- 
bonates and  alkalis,  and  by  roasting  with  a  small 
amount  of  the  reagents  followed  by  a  water  leach. 
The  best  results,  corresponding  to  an  extraction  of 
about  80%  of  the  molybdenum,  were  obtained  with 
a  cold  water  leach  followed  by  hot  treatment  with 
1",  sulphuric  acid  or  by  treatment  of  the  ore  with 
caustic  soda.    (See  also  J.  Ohcm.  Soc.,  Oct.,  1918.) 

— F.  C.  Th. 


Bismuth  tellurides.    Amadori.     See  VII. 


Patents. 

Hardening,    tempering,   and    case-hardening   metal 

articles;    Processes    for    .      J.   J.   W.    York, 

Bensham-on-Tyne,  and  S.  W.  H.  Taylor, 
Newcastle-on-Tyne.  Eng.  Pat.  117,761,  Nov.  20, 
1917.     (Appl.  No.  17.078  of  1917.) 

b-Naphthol,  /9-naphthol,  o-anthranol,  /3-anthranol, 
phthallc  acid,  naphthalene  mono-  or  di-sulphonlc 
acids  or  salts,  anthracene  mono-  or  di-sulphonic 
acids  or  salts,  and  borneol  are  used  in  conjunction 
with  water,  oils,  or  other  fatty  substances  for  the 
purposes  mentioned. — C.  A.  K. 


Annealing    metal   wire  by  electricity;    Process    of 

.     H.  Alexander  and  W.  T.  Vint,  I^eds,  and 

A.  Imberv,  Halifax.  Bng.  Pat.  117,s-J2,  July  30, 
1917.  (Appl.  No.  2878  of  1917.) 
Portions  of  a  continuously  travelling  wire  are 
heated  by  causing  them  to  form  parts  of  a  regulated 
electric  circuit  and  are  cooled  by  passing  through 
B  bath,  the  operations  being  repeated  in  sequence 
with  any  variation  of  heating  required,  as  many 
times  as  desired.  The  wire  travels  between  guide 
rolls  which  form  the  contacts  of  the  electric  circuit. 

— C.  A.  K. 


Heat    treatment    of    metals;    Furnaces    for    . 

H.  Rogers  and  C.  M.  Walter,  Birmingham.    Eng. 

Pat.  117,903,  Aug.  9,  1910.     (Appl.  No.  11,225  of 

1916.) 
Foil  the  heat  treatment  of  metals  in  a  neutral  or 
other  atmosphere  with  after-quenching  of  the  metal 
without  exposure  to  air,  a  vertical  retort  is  pro- 
vided, with  a  removable  lid  at  the  upper  end,  the 
lower  end  dipping  into  a  quenching  bath.  A  portion 
of  the  retort  is  heated  externally  and  the  desired 
atmosphere  is  obtained  by  passing  a  suitable  gas 
through  an  Inlet  above  the  bath.  The  metal  article 
to  be  treated  is  suspended  from  the  lid  and  is 
heated  by  radiation  from  the  heated  portion  of  the 
retort.— C.  A.  K. 


Heat  treatment    furnaces   for  metals;  Annealing, 

tempering,  or .    J.  R.  Hoyle  and  H.  S.  Burn, 

Sheffield.  Eng.  Pat.  118,040,  Dec.  4,  1917.  (Appl. 
No.  17,931  of  1917.) 
For  the  treatment  of  metals  which  require  a  rapid 
or  special  rate  of  cooling,  a  fan  is  provided  to  supply 
I  he  air  necessary,  and  may  be  tixed  to  draw  the  hot 
air  from  the  chamber  or  to  force  cold  air  into  the 
furnace.— 0.  A.  K. 


Metals;  Deposition  of by  electrolysis.    M.  A. 

Bolton,  Oakumoor,  and  A.  Walker,  Stoke-on- 
Trent.  Eng.  Pat.  117,872,  Nov.  8,  1917.  (Appl. 
No.  10,339  of  1917.) 

The  cathode  is  treated  with  a  solution  of  wax  br  the 
like  in  petrol  or  similar  solvent  containing  dissolved 
hydrogen  sulphide,  whereby  a  waxy  sub-sulphide 
film  is  produced  sufficient  to  produce  a  coloration. 
This  film  prevents  adhesion  between  the  deposited 
metal  and  the  cathode,  without  unduly  increasing 
the  electrical  resistance. — C.  A.  K. 


Metals;  Electrochemical  precipitation  of .    E.  R. 

Holden,  Los  Angeles,  Cal.  U.S.  Pat.  1,209,505, 
June  11,  1918.  Date  of  appl.,  Oct.  10,  1910. 
Renewed  Nov.  5,  1917. 

The  electrolyte  is  agitated,  and  the  electric  current 
introduced  at  a  number  of  points  at  different  dis- 
tances from  the  cathode,  the  voltage  at  each  point 
being  regulated,  in  accordance  with  its  distance 
It  out  the  cathode,  to  maintain  any  desired  density 
of  current  throughout  the  solution. — B.  N. 


Crucible  furnaces  for  melting  brass  and  the  like. 
C.  F.  Price,  Birmingham.  Eng.  Pat.  118,000, 
Sep.  19,  1917.     (Appl.  No.  13,450  of  1917.) 

A  portable  coke-fired  crucible  furnace  is  built  so 
that  the  outer  casing  is  supported  by  the  grate-bar 
frame,  the  outer  casing  having  projecting  feet  for 
the  support  of  the  internal  firebrick  lining.  The 
shape  of  the  feet  is  such  as  to  allow  of  a  circulation 
of  air  for  the  protection  of  the  metal  parts. 

— C.  A.  K. 
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Crucible    melting-furnaces   heated    by   gas   or   oil. 
JL  C   Harvey,  and  The  Morgan  Crucible  Co.,  Ltd., 
Battersea.      Eng.    Tat.    118,037,    Nov.    23,    1917. 
<Appl.  No.  17,302  of  1917.) 
To  facilitate  the  removal  of  spilt  slag   and  metal 
which  has  solidified  in  the  base  of  a  furnace,  a  false 
cover  is  suspended  over  the  solidified  bed,  after  the 
removal  of  the  crucible,  thus  enabling  a  high  tem- 
perature to  be  generated  locally   sufficient,  to  melt 
the  spilt  material.     Drain  holes  are  provided  in  the 
bottom  of  the  furnace  for  the  escape  of  the  melted 
mass. — C.  A.  K. 

Aluminium ;     Production     of    .      R.    Welford, 

London.  Eng.  Pat.  118,312.  Aug.  18,  1917.  (Appl. 
No.  11.8G5  of  1917.) 
Alumina-bearing  clay  or  other  aluminous'  material 
is  dried  and  mixed  with  hot  hydrochloric  acid, 
filtered,  and  the  filtrate  evaporated  in  a  still,  the 
acid  being  recovered.  The  separated  salts  are 
removed  from  the  still  to  a  crucible  or  heating 
chamber,  and  heated  to  obtain  oxides  or  hydroxides 
for  subsequent  reduction  to  metal  in  an  electric 
furnace.— T.  H.  B. 

Oxides  [e.g.,  alumina];  Reduction  of  metallic . 

P.  R.  Hershman,  Chicago,   111.,   Assignor  to  The 

Mineral    Products    Co.,  New    Y'ork.      U.S.   Pat. 

1,273,220,  July  23,  191S.    Date  of  appl.,   Dec.  21, 

1914. 
Alumina    is  reduced  to  metal   by   mixing    it  with 
silicon  carbide  and  heating  to  2200°  C.  the  gaseous 
reaction    products    being    quickly    and    positively 
■removed. — T.  H.  B. 

Aluminium;    Process    of   annealing   .      L.    H. 

Whitnev,  Pittsfield,  Mass.,  Assignor  to  General 
Electric  Co.  U.S.  Pat.  1,273.700,  July  23,  191S. 
Date  of  appl.,  May  7,  1917. 
Aluminium  containing  dissolved  silicon  is  annealed 
by  heating  it  rapidly  to  about  370°  C.  to  450°  C, 
maintaining  the  temperature  until  the  aluminium 
is  softened,  then  quickly  chilling  so  as  to  prevent 
the  formation  of  appreciable  quantities  of 
graphitoidal  silicon. — T.  H.  B. 

Aluminum-solder.       D.    M.    Campbell,    Brooklyn, 
N.Y.    U.S.  Pat.  1,273,140,  July  23,  1918.     Date  of 
appl.,  Aug.  22,  1917. 
Aluminium  solder  having  a  melting  point  substan- 
tially that  of  ordinary  solder  consists  of  copper,  0  to 

-  8%  ;'aluminium,  7  to  11%  ;  lead,  12  to  15%  ;  tin,  20  to 
30%;  and  zinc,  40  to  50%.— C.  A.  M. 

Zinc-distilling  furnnce  and  condenser;  Electric . 

J.  Thomson,  New  York,  Assignor  to  J.  Thomson 
Press  Co.,  Jersey  City,  N.J.     U.S.  Pat.  1,205,973, 
May  14,  1918.    Date  of  appl.,  Jan   19, 1916. 
The  condenser  is  provided  with  a  number  of  trans- 
verse plates,  and  the  fume  from  the  furnace  passes 

-  between  the  plates  and  around  their  ends.  Near 
the  outer  end  of  the  condenser  the  plates  extend  the 
full  width  of  the  condenser  except  where  the  upper 
parts  of  the  ends  are  cut  away  to  allow  the  passage 

.  of  fume.  In  each  of  the  sections  bounded  by  these 
latter  plates  the  condensed  metal  is  kept  separate, 
whereas  in  the  sections  formed  by  the  earlier  plates 
the  condensed  metal  collects  to  form  a  common 
bath.  By  suitable  regulation  of  ihe  temi>erature  in 
the  condenser,  practically  pure  zinc  is  collected  in 
this  common  bath,  and  nearly  the  whole  of  the 
cadmium  in  the  condensed  metal  in  the  separate 
sections  at  the  outer  end  of  the  condenser.  The 
metal  may  be  drawn  from  the  different  sections  of 

t  the  condenser  by  means  of  trapped  taps. — 0.  A.  K. 


Zinc  vapour;  Apparatus  and  method  for  condensing 

.    C.  H.  Fulton,  St.  Louis,  Mo.,  Assignor  to 

Metallurgical  Laboratories,  Inc.,  Chicago,  111. 
U.S.  Pat.  1,271,500,  July  9,  191S.  Date  of  appl., 
Jan.  8,  1917. 
Zinc  vapours  from  the  furnace  are  conducted 
through  an  annular  passage  between  concentric 
tubular  chambers,  which  may  be  either  heated  or 
cooled.  Baffle-plates  are  provided  to  act  as  con- 
densing surfaces. — C.  A.  K. 

Phosphorus;  Process  for  making    alloys  of    . 

L.    A.    Jeffs,    Salt   Lake   City,    Utah.     U.S.    Pat. 

l,2fiS.S49,  June  11,  1918.    Date  of  appl.,  Nov.  13, 

1917. 
A  mixture  of  a  phosphate  rock,  carbon,  a  suitable 
compound  of  the  required  metal,  e.g.,  copper,  and 
a  flux,  is  placed  in  an  electric  furnace  and  a  suffi- 
ciently strong  current  is  passed  to  maintain  a  fusion 
zone  in  which  oxides  of  phosphorus  and  the  molten 
metal  are  liberated.  An  excess  of  carbon  is  used 
to  ensure  the  reduction  of  the  oxidjs  of  phosphorus. 

— B.  V.  S. 

Metal  coating.  E.  W.  McMullen,  Assignor  to 
Simmons  Co.,  Kenosha,  Wis.  U.S.  Pat.  1,268,9S7, 
June  11,  1918.  Date  of  appl..  Feb.  11,  1918. 
A  coating  of  zinc  is  electrolytically  deposited  on  the 
surface  of  steel  or  other  ferrous  metal  articles,  the 
deposit  itself  being  afterwards  coated  with  a  cellu- 
lose lacquer. — C.  A.  K. 

Galvanised  iron.  J.  H.  Gravell,  New  York.  U.S. 
Pat.  1,273,358,  July  23,  191S.  Date  of  appl., 
Mar.  23,  191S. 

Galvaniseh  iron  is  provided  with  a  superficial 
coating  of  zinc  phosphate  and  over  the  latter  an 
adherent  coating  of  paint. — B.  N. 

Alloy;  Soft    [bearing]  metal  and  method  of 

making  same.  W.  L.  Rice,  Assignor  to  P.  S. 
Braucher,  Reading,  Pa.  U.S.  Pat.  1,269,000, 
June  11,  1918.     Date  of  appl.,  June  27,  1916. 

An  alloy  of  lead,  tin,  antimony,  and  sodium  is  pre- 
pared by  adding  caustic  soda  to  a  molten  mixture 
of  tin  and  antimony,  mixing  the  molten  product 
with  lead,  then  adding  a  further  quantitv  of  caustic 
soda.— T.  H.  B. 

Waste  pickle  liquor;  Method  of  treating .  Pro- 
cess of  producing  by-products  from  waste,  pickle 
liquor,  (a)  A.  F.  Hoffman  and  W.  M.  Parkin, 
(b)  A.  F.  Hoffman,  Pittsburgh,  Pa.  U.S.  Pats. 
(a)  1,269,441  and  (b)  1,269,442,  June  11,  1918.  Date 
of  appl.,  Apr.  8,  1916.    Renewed  Nov.  10,  1917. 

(a)  Spent  pickle  liquor  is  evaporated  and  ferrous 
sulphate  crystals  are  separated  and  pulverised. 
The  acid  mother  liquor  is  used  again  for  pickling. 
The  ferrous  sulphate  is  allowed  to  oxidise  and  the 
product  heated  in  the  presence  of  steam  at  a  tem- 
perature between  179°  C.  and  33S°  C.  to  recover 
ferric  oxide  and  sulphuric  acid,  the  acid  vapours 
evolved    being    absorbed   in   waste   pickle   liquor. 

(b)  Waste  pickle  liquor  is  treated  with  calcium 
and  magnesium  compounds  to  precipitate  the  soluble 
iron  salts  as  hydroxides,  the  sludge  being  dried 
and  calcined  in  such  a  manner  as  to  reduce  the 
calcium  sulphate.  The  alkaline-earth  sulphide  is 
removed  from  the  calcined  product  by  leaching  with 
a  suitable  liquid. — C.  A.  K. 

Pickling  process  and  bath.     A.  F.   Hoffman,  Pitts- 
burgh,   Pa.    U.S.    Pat.   1,209,443,  June  11,    1918. 
Date  of  appl.,  Jan.  23,  1917.    Renewed  Nov.  10, 
1917. 
The  article  to  be  pickled  is  subjected  to  the  action 
of  a  pickling  bath  which  is  afterwards  restored  to 
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mi  active  condition  by  treatment  with  an  oxidising 
agent  in  presence  of  an  oxygenating  catalyst  [e.g., 
x  aiangancoo  compound)  ai  a  boiling  temperature. 

— O.   A.  K. 

Lintrii- i<<hiiinj  prooeaa.  n.  a.  Newcomb,  Wllklns- 
burg.  Pa..  Assignor  to  Westlnghouse  Electric  and 
Manufacturing  Co.  D  S.  Pat.  1,870,860,  July  2, 
191N.    Date  of  appl.,  May  n.  ipj  i. 

Unu  having  different  melting  points  are  heated 
unequally  by  the  passau.-  of  an  electric,  current, 
in  ssmewhat  relative  proportion  id  their  melting 
points,  and  are  at  the  same  time  pressed  together 
until  surface  fusion  is  effected.  Iron  or  slcil 
articles  may  bo  welded  by  fitting  a  refractory  metal 
i>iug  (e.g..  of  tungsten  type)  into  recesses  formed 
in  the  ends  of  tin'  articles  and  applying  heat  ami 
pressure    t<>    weld    the    refractory   metal    in    the 

recesses. — I'.   A.  K. 


Furnace  [far  reduction  of  tungsten];  Electric . 

C.  A.  Pfanstiehl,  Highland  Park,  ill..  Assignor 
to  pfanstiehl  Co..  Inc.,  North  Chicago,  in.  0.8. 
l'at.  1,271,760,  July  9,  1918.  Date  of  appl.,  Oct.  30, 
191»i. 

A  ii  rf  of  refractory  material  is  Burrounded  by 
;i  heating  element,  and  a  protecting  lining  of  nickel 
covering  the  inner  wall  of  the  tube  is  provided 

within  am]  insulated  from  the  heating  element 
for  prelecting  the  walls  of  the  furnace  from  the 
sub-oxides  of  tungsten.  Means  are  provided  for 
supporting  the  tungsten  trloxlde, to  be  reduced  to 
metallic  tungsten,  within  the   metal  lining. — B.  N. 

Converter  lining.  F.  E.  limners.  Milwaukee,  Wis. 
0.8.  l'at.  1,272,442,  July  10,  1918.  Date  of  appl., 
Oct.  19,  1917. 

A  LOTUS  is  made,  shaped,  and  burned,  and  is  after- 
wards inserted  In  the  shell  with  a  wet  packing 
between  the  lining  and  the  shell. — C.  A.  K. 

Removing  enamel  from  enamelled   metal  articles. 

R.  D.  Cooke,  Assignor  to  Columbian  Enamelling 
and  Stamping  Co.,  Terre  Haute.  Ind.  U.S.  Pat. 
1,272,917,  July  10,  1918.  Date  of  appl.,  Sep.  5, 
1917. 

The  enamel  is  rendered  porous  by  an  acid  solution 
and  then  loosened  by  an  alkali ;  for  example  the 
articles  are  treated  with  10%  hydrochloric  acid 
heated  to  100°  and  then  with  25%  sodium  hydroxide 
at  160°.— J.  H.  P. 


Platinum  and  similar  metals;  Extraction  of  

from  their  sund*  anil  ores.  R.  Thayer,  Phila- 
delphia. Pa.  U.S.  Pat.  1,273,202,  July  23,  191S. 
Date  of  appl.,  Aug.  15,  1917. 
The  sand  or  ore  is  mixed  with  metallic  mercury, 
with  or  without  an  alkali  metal,  and  the  mercury 
distilled  off  at  a  temperature  below  the  melting 
point  of  platinum  or  similar  metals,  the  distilled 
mercury  and  "  volatilised  platinum  "  being  collected 
in  water  and  suitably  separated.— T.  II.  P. 

Cerium    and   the  like;    Prooeaa  of    making  . 

A.  and  M.  Hirsch.  New  York,  Assignors  to  Alpha 
Manufacturing  Co.  U.S.  Pat.  1,278,223,  July  23, 
1918.  Date  of  appl.,  Sep.  1,  1917. 
Ii  -hi  chloride  of  cerium  and  similar  rare  earth 
metals  is  electrolysed,  and  during  the  electrolysis 
hot,  dried  solid  portions  of  the  chloride  are  added 
to  the  bath  to  maintain  the  temperature  at  about 
S50°C.  The  cathode  current  density  used  is  sulli 
clent  to  cause  lanthanum  and  didymlum  to 
separate  with  cerium,  and  the  portion  of  the  anode 


BDOVe  the  electrolytic   bath   is  protected   by  a  coat- 
ing of   the  electrolyte.     A   terminal    voltage  of  less 
than  12  volts  is  used  and  an  anodic  current  density 
.of  less  than  S  amp.  per  aq.  in.— T.  H.  B. 

Nickel;     Method    of    86  pa  rut  inn    from     nickel- 

copper  alloys.    J.  Dhavernaa,  Assignor  to  United 

states    Nickel  Co.,   New   Brunswick,   N.J.    U.S. 

l'at.     1,273,465,    July    23,     litis.        Date   of    appl., 
Sep.  s,  HUT. 

CoiTK.it-Mc  kh.  matte  is  roasted,  (hen  reduced  to 
metal,  and  treated  with  neutral  or  Slightly  acid 
Copper  solution  to  dissolve  the  nickel.  The  solu- 
tion is  treated  with  metallic  nickel  lo  precipitate 
traces  of  copper,  and  the  solution  of  nickel  salts 
drawn  off.— T.  II.   P. 

[Aluminium]  alloy.  T.  S.  Fuller,  Schenectady, 
n.v.,  Assignor  to  General  Electric  Co.  U.S.  Pat. 
1. 273, 7(12,  July  L';:,  J '.US.  Date  of  appl.,  May  24, 
1917. 

An  aluminium  alloy  containing  about  6—12%  Zn, 
0-5     -•'..,    Mg,  and  1—3%    Ee. 

Electric  welding.      S.   c.    Cary,    Brooklyn,    N.Y., 

U.S.A.     Eng.  Pat.   118,138,  Aug.  10.  1017.     (Appl. 
No.  11,511  of  1917.) 

Tin-plates;  Manufacture  of  .    C   D.  Godfrey 

ami  A.  J.   Way.   Priton   Eerrv,   61am.     Eng.    Pat. 
Its.. -'.77.   I've.  .-,.   1017.      (Appl.    No.   lS,0r,3  of  1017.) 


Alton*.  The  Cooper  Co.,  Assignees  of  II.  S. 
Cooper,  Cleveland,  Ohio,  U.S.A.  Eng.  Pat. 
103,259,  May  11,  1017.  (Appl.  No.  GS4G  of  1917.) 
Under  Int.  Conv.,  Oct.  30,   1916. 

See  U.S.  Pat.  1,221,709  of  1917;  this  J.,  1917,  556. 

Winn:  Process  for  the  manufacture  of  from 

refractory  materials  [e.g.,  tungsten].  A.  Lederer, 
Vienna,  Assignor  to  Westinghouse  Lamp  Co. 
U.S.  Pat.  1.273,506,  July  23,  1918.  Date  of  appl., 
May  lti,  1914. 

SEEEng.  Pat.  12.35S  of  1014;  this  J.,  1915,  9G7. 

Process  for  the  recovery  of  potassium  salts  from 
litast-turnace  flue  dust  or  the  like.  Eng.  Pat. 
117,991.    See  VII. 

Method  of  recovering  sulphur  dioxide  from  furnace 
gases.    U.S.  Pat.  1,271,899.    See  VII. 


XL-ELECTRO-CHEMISTRY. 

Patents. 

Furnaces  or  other  appliances;  Supply  of  electrical 

energy  to  .     W.   Travis,  and  T.    II.    Watson 

ami  Co.   iof  Sheffield),  Lid.,   Sheffield.     Eng.  Pat. 
118,233,  Feb.  27,  1918.     (Appl.  No.  3400  of  1918.) 

THREE-PHASE  current  is  distributed  to  electric  arc 
or  resistance  furnaces,  or  other  similar  appliances 
consuming  electrical  energy  and  having  unequal 
resistances,  by  an  improved  method  so  that  the 
loads  on  the  several  phases  are  balanced  one  with 
another  in  the  power  and  power  factor.  The  three 
transformer  secondary  windings,  grouped  in  open 
delta  fashion,  are  arranged  so  tljiat  the  two  wind- 
ings, connected  to  the  two  top  electrodes,  are  con- 
nected to  the  ends  of  the  transformer  winding  con- 
nected to  the  furnace  hearth  or  bottom  electrode, 
and  each  makes  a  vector  angle  of  120°  therewith. 
The  two  first-named  transformer  windings  are  Iden- 
tical in  voltage  and  capacity,  and  the  last-named 
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transformer  winding  is  less  than  either  of  the  other 
two,  and  varies  in  its  relation  thereto  according 
to  the  relative  resistance  of  the  furnace  hearth 
to  the  normal  resistance  of  the  electric  arc  of 
the  furnace  between  the  two  upper  electrodes  and 
the  charge  in  the  furnace.  In  an  alternative 
method  two  of  the  transformer  secondary  windings 
are  connected  in  mesh  or  delta  fashion,  and  are 
connected  at  their  meeting  ends  to  the  hearth  or 
bottom  electrode  of  the  furnace.  The  other  secon- 
dary winding  is  split,  each  portion  being  connected 
to  the  open  ends  of  one  of  the  last-named  windings 
and  making  a  vector  angle  of  120°  therewith,  and 
also  connected  to  one  of  the  two  upper  electrodes. 
From  the  above  arrangements,  when  the  hearth  is 
non-conductive,  the  current  passing  from  one  top 
electrode  to  the  second  top  electrode  must  traverse 
all  three  transformer  secondary  windings  in  series. 
In  a  further  arrangement,  the  secondary  windings 
are  connected  by  the  "  Scott  "  method,  the  two 
ends  of  one  transformer  winding  being  connected 
to  the  upper  electrodes,  whilst  the  ends  of  the 
other  transformer  winding  are  connected  respec- 
tively to  the  middle  point  of  the  first-named  wind- 
ing and  to  the  hearth  or  lower  electrode.— B.  N. 

Furnaces:  Electric .    H.  Wade,  London.    From 

Booth-Hall  Co.,  Chicago,  111.,  U.S.A.  Eng.  Pat. 
11S,357,  Sep.  27,  1917.  (Appl.  No.  13,956  of  1917.) 
The  furnace  is  formed  of  a  heating  chamber,  the 
hearth  of  which  is  conductive  when  hot,  and  is  pro- 
vided with  a  wall  terminal  embedded  in  the  hearth 
underneath  a  co-acting  main  electrode  of  opposite 
polaritv,  automatically  adjustable.  An  auxiliary 
electrode,  adjustable  by  hand,  of  the  same  polarity 
as  the  wall  terminal,  is  adapted  to  give  the  furnace 
a  preliminary  heating.  One  terminal  of  the  secon- 
dary circuit  of  a  transformer  is  connected  to  the 
main  electrode,  and  the  second  terminal  with  both 
the  wall  terminal  and  the  adjustable  auxiliary 
electrode.  Several  wall  terminals,  with  refractory 
facings  which  are  conductive  when  hot,  may  be 
arranged  in  the  hearth  with  main  electrodes  directly 
above  them,  and  the  furnace  is  supplied  with  two- 
phase  or  three-phase  current,  the  secondary  circuits 
on  one  side  being  connected  with  the  main  elec- 
trodes and  on  the  other  side  with  the  wall  terminals 
and  the  auxiliary  electrode.  The  secondary  circuits 
are  provided  with  connections  whereby  one  con- 
ductor from  the  auxiliary  electrode  is  used  in 
common  on  one  side  of  the  circuits,  and  a  con- 
ductor Is  also  included  in  the  circuit  between  the 
wall  terminals,  the  conductor  having  a  switch 
which  is  opened  when  the  auxiliary  electrode  is 
withdrawn. — B.  N. 

Furnace;  Electric .     W.  E.  Moore,  Pittsburgh, 

Pa  U.S.  Pat.  1,272,077,  July  9,  1918.  Date  of 
appl.,  Sep.  11,  1917. 
The  furnace  is  provided  with  three  arcing  elec- 
trodes, an  electrically-conducting  shell,  and  a 
bottom  composed  of  a  mixture  of  refractory  material 
increasing  in  electrical  conductivity  towards  the 
lower  face.  Transformer  secondaries  are  connected 
to  the  electrodes  in  Y  formation,  the  neutral  point 
being  connected  to  the  conducting  shell.  Switches 
are  provided  for  connecting  the  transformer 
primaries  either  in  delta  or  Y  formation,  and  thus 
varying  the  voltage  of  the  electrode  arcs  at 
will     A  circulation  of  the  molten  bath  is  produced. 

— B.  N. 

Electric  furnace  contact.    F.  T.  Snyder.  Oak  Park. 

111.     U.S.  Pat.  1.271,093,   July  2,  191S.     Date   of 

appl.,  Mar.  1,  1917. 
A  hollow  contact  extending  through  the  bottom  of 
the    furnace   contains   a    cooling    medium,    and    is 
provided  with  ribs  projecting  from  the  inside  and 


outside  so  as  to  increase  the  surface,  whereby  the 
contact  has  a  relatively  high  conductivity  for 
alternating  current  and  a  low  conductivity  for 
heat.  The  end  of  the  contact  projecting  below  the 
bottom  of  the  furnace  is  encircled  by  a  strap,  and 
means  are  provided  for  clamping  conductor 
ends  between  the  ends  of  the  strap,  for  conducting 
current  to  the  contact,  and  for  protecting  the  strap 
and  conductors  against  injury. — B.  N. 

Furnace;  Electric .    E.  F.  Collins,  Schenectady, 

N.Y.,  Assignor  to  General  Electric  Co.  U.S.  Pat. 
1.271.2S0,  July  2,  1918.  Date  of  appl.,  May  12, 
1917. 
Prismatic  electrical  conductors  are  arranged  In 
pairs  on  the  base  of  the  furnace,  so  as  to  form 
recesses  with  upwardly  diverging  sides.  Replace- 
able conductive  blocks  are  fitted  in  the  recesses  in 
electrical  contact  with  the  conductors,  and  an 
adjustable  electrode  co-operates  with  each  block  to 
support  an  electric  arc. — B.  N. 

Furnace;  [Electric]  melting .    T.  F.  Bally  and 

F.  T.  Cope,  Assignors  to  The  Electric  Furnace 
Co.,  Alliance,  Ohio.  U.S.  Pat.  1,272,1S6,  July  9, 
1918.  Date  of  appl.,  Sep.  4,  1917. 
The  heating  chamber  is  provided  with  a  hearth 
located  at  the  bottom  of  the  chamber,  and  with 
spaced  walls  within  the  chamber,  above  the  hearth. 
A  circular  resistance  element  in  the  form  of  a 
trough  is  supported  on  the  spaced  walls,  and  heat 
rays  radiating  upwards  from  it  are  reflected  by 
the  roof  down  on  to  the  hearth,  whilst  heat  rays 
radiating  downwards  strike  directly  on  the  hearth. 

— B.  N. 

Electrolytic   tank  for    electro-chemical   reactions. 
E.  H.  Hamilton,  Trail,  British  Columbia,  Assignor 
to  The  Consolidated  Mining  and  Smelting  Co.  of 
Canada,     Ltd.,    Toronto,     Canada.       U.S.    Pat. 
1,269,078,  June  11,   191S.     Date  of  appl.,   Oct.  4, 
1917. 
An  electrolytic   tank  is   provided  with  electrodes, 
and  with  a  hollow  baffle,  which  is  interposed  be- 
tween the  tank  inlet   and  the  adjacent  electrode, 
the  inflowing  electrolyte  being  thus  directed  below 
the  electrodes.    The  baffle  is  provided  with  an  inlet 
and  outlet  to  allow  of  the  circulation  of  an  agent 
for  regulating  the  temperature,  and  also  with  in- 
terior strengthening  pieces,  which  resist  distortion 
of  the  baffle  whilst  permitting  circulation   of  the 
fluid.— B.  N. 

Electrode.  A.  T.  Stuart,  Assignor  to  The  Toronto 
Power  Co.,  Ltd.,  Toronto,  Canada.  U.S.  Pat. 
1,269,128,  June  11,  191S.  Date  of  appl.,  July  5, 
1917. 
The  electrode  is  composed  of  current  distributors, 
and  a  number  of  metallic  strips  arranged  parallel 
to  each  other  and  with  the  rear  edge  of  each  strip 
in  contact  with  the  distributors,  the  width  of  the 
strip  being  at  an  appropriate  angle  to  the  surface 
formed  by  the  front  free  edges  of  the  strips.  The 
strips  form  current-conducting  paths,  and  the  un- 
obstructed spaces  between  them  permit  freedom  of 
movement  of  the  electrolyte  and  the  electrolytic 
products  of  the  reaction.  The  lengths  of  the  strips 
are  many  times  their  width  or  diameter  or  thick- 
ness.— B.  N. 

Depolarisers ;    Process    of    making    lattery    . 

H.  F.  French  and  K.  C.  Benner,  Fremont,  Ohio, 

Assignors  to  National  Carbon  Co.,  Inc.    U.S.  Pat. 

1.269,173,  June  11,  1918.     Date  of  appl.,  Nov.  21, 

1916. 
Copper  oxide  is  reduced  by  an  excess  of  sulphur, 
and   the  mass  re-oxidised   in  the  presence  of  the 
excess  of  sulphur. — B.  N. 
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<\i  I >• polarizer;  Organic  manganese-compound . 

(b)  Process  of  making  conducting  hydra  ted  black 
manganese  diowide.    (c)  fiurrsx  of  maMng  man 
ijamsi    (lituitif  [4epolariser].      (d)  Poly-acid  of 
manganese    depolarisi  r.       (a   and   »)    C.    Ellis, 

(B  and  c)   C.    Ellis  and   A.    A.    Wells.    Monk-lair, 

N.J.,  Assignors  to  National  Carbon   Co.,  Long 

Island  City,  N.V.  D.8.  l'ats.  (A)  1,980,918,  (B) 
1,269,914,  (o)  1,369,915,  <n)  1,269,916,  June  18, 
Utt8.  Dates  of  appl.,  (a)  Oct.  is,  1916,  (b)  l»ee.  2, 
1015.  Renewed  Feb.  S,  lids,  (o)  Dec.  6,  1910,  (•') 
Jan.  17,  1917. 

(a)  Mancantsk  dioxide  is  treated  with  glycerol  in 
the  presence  of  an  alkali,  and  the  product  of  the 
reaction  doconijiosed,  whereby  hvdrated  manganese 
dioxide  is  obtained,  (b)  Manganese  sulphate,  in  a 
solution  containing  not  more  than  0'5  to  1%  of 
free  acid,  is  oxidised  by  sodium  hypochlorite,  and 
the  sulphuric  acid  liberated  is  progressively  neutral- 
ised so  as  to  maintnin  the  acidity  at  the  above 
value,  (c)  A  grey  or  ash-coloured  manganese  ili 
oxide  depolariser  is  produced  by  oxidising  a  slightly 
acid  boiling  solution  of  manganese  chloride  contain- 
ing hydrochloric  acid  by  means  of  a  hypochlorite, 
and  progressively  neutralising  the  acid  formed. 
(d)  A  dei«>lariser  for  a  Leclauche  cell  consists  of 
a  poly-acid  of  manganese  dioxide  substantially  free 
from  salts  of  poly-inanganous  acid. — B.  N. 

Depolariser;  Electric  battery  .    M.  E.  Holmes, 

Lakewood,   Ohio,   Assignor    to  National    Carbon 
Co.,  Inc.    U.S.  Pat.  1,272,1)52.  July  16,  1918.    Date 
of  appl.,  Jan.  7,  1910. 
A  depolariser  for  primary  batteries  contains  molyb- 
denum trloxlde.— B.  N. 

Electrolytic  apparatus.  A.  J.  MacDougall  and 
G.  N.  Mlddleton,  Assignors  to  The  Toronto  Tower 
Co.,  Ltd.,  Toronto,  Canada.  U.S.  Pat.  1,209,506, 
June  11,  1918.     Date  of  appl.,  July  5,  1917. 

An  electrolytic  cell  is  provided  with  electrodes  and 
with  an  Insulated  "  off-take,"  the  diameter  of  which 
bears  such  proportion  to  its  length  that  the  electro- 
lyte may  circulate  with  negligible  shunt-current 
losses,  and  so  that  the  evolved  gases  during  their 
ascent  through  the  "  off-take  "  convey  with  them 
portions  of  the  electrolyte.  Gas-separating  means 
are  provided,  through  which  the  evolved  gases 
and  portions  of  the  electrolyte  are  caused  to  circu- 
late for  their  separation,  and  the  separated  electro- 
lyte, the  temperature  of  which  is  regulated  by 
suitable  means,  is  returned  through  an  insulated 
arrangement  to  the  cell. — B.  N. 

Electrolyte-feeding  device.  F.  G.  Wheeler, 
Assignor  to  Bleach  Process  Co.,  Appleton,  Wis. 
U.S.  Pat.  1,269,666,  June  18,  1918.  Date  of  appl., 
June  18,  1917. 
The  tank  in  which  the  level  of  liquid  is  to  be 
maintained  is  connected  with  an  upper  supply  tank 
by  a  sealed  conduit  provided  with  an  air-trap 
portion  at  an  intermediate  point  in  its  length,  the 
air-trap  consisting  of  a  pressure  chamber  having 
an  overflow  port  communicating  with  the  conduit. 
and  a  lower  feed-port  communicating  with  the  liquid 
of  the  supply  tank.  The  lower  end  of  the  conduit 
is  immersed  in  the  liquid  In  the  lower  tank,  so  as 
to  Include  a  body  of  gas  extending  from  the  top 
of  the  trap  to  the  bottom  of  the  immersed  oi>en  end 
of  the  conduit,  the  gas  being  under  a  pressure  sub- 
stantially equal  to  the  depth  of  immersion  of  the 
open  end"  in  the  electrolyte.  The  pressure  of  liquid 
In  the  supply  tank  is  maintained  constant  at  the 
outlet,  and  in  amount  sufficient  to  force  liquid 
therefrom  up  to  the  overflow  level  of  the  trap. 

— B.  N. 


Electrolysis;    Apparatus    for    effecting    .       A. 

Dohmen,  Cologne,  Germany,  Assignor  to  A.  F. 
Krause.  Buffalo,  N'.Y.  U.S.  Tat.  1,272,397,  July  10, 
1918.    Date  of  appl.,  Dec.  1,  1914. 

Ax  electrolytic  cell  of  the  filter-press  type  com- 
prises franicless,  sheet  nickel  bi-polar  electrodes, 
less  than  1  mm.  in  thickness,  alternating  with 
diaphragm-supporting  members  in  the  form  of 
frames.  Rigid  parallel  flanges  are  provided  within 
the  frame  opening,  and  a  diaphragm  is  held  within 
the  opening  between  the  parallel  flanges  in  crimped 
Connection,  thus  dividing  the  interior  of  the  frame 
into  two  compartments.  Two  transverse  gas  pas- 
sages are  arranged  through  the  top  of  the  frame, 
and  these  passages  are  respectively  connected  with 
the  compartments  on  each  side  of  the  diaphragm 
by  enlarged  chambers  extending  laterally;  the  elec- 
trodes are  similarly  provided  with  holes  register- 
ing with  these  passages. — B.  N. 

Electrolysing  apparatus.  H.  C.  L.  Gougnard,  Paris, 
Assignor  to  The  Linde  Air  Products  Co.,  Cleve- 
land, Ohio.  U.S.  Pat.  1.278,857,  July  23,  1918. 
Date  of  appl.,  Sep.  4,  1913. 

An  apparatus  of  the  filter-press  type  comprises  a 
series  of  electrolysing  elements  clamped  together, 
and  supported  by  lugs  on  parallel  Insulated  rods 
on  which  the  elements  may  be  shifted  lengthwise. 
Each  element  is  composed  of  a  diaphragm  held 
between  two  insulating  frames  forming  cells  on 
opposite  sides  of  the  diaphragm,  and  a  metal  plate 
electrode  applied  to  one  of  the  frames,  over  the 
cell  parallel  with  the  diaphragm.  The  several 
elements  are  provided  with  registering  openings 
forming  an  electrolyte  conduit  communicating  with 
all  the  cells,  and  gas  conduits  each  of  which  com- 
municates with  alternate  cells  through  passages 
in  the  frames. — B.  N. 

Electrolyte  for  electrolytic  cells,  such  as  lightning- 
arresters,  condensers,  and  the  like.    L.  W.  Chubb, 
Edgewood  Park,  Pa.,  Assignor  to  Westinghouse 
Electric    and     Manufacturing    Co.       U.S.     Pat. 
1,270,784,    July   2,   1918.     Date    of   appl.,   Oct  2, 
1914. 
A  film-forming  electrolyte  is  composed  of  a  solu- 
tion   of   boric   acid    and    ammonium   borate,    the 
number   of  gram-molecules  of  boric  acid    present 
being  45—98%,  preferably  substantially  97%,  of  the 
total  gram-molecules  of  soluble  material.— B.  N. 

Electrolytes  for  electrical  etching;  Composition  for 

.     J.  H.  Weeks,   Rutledge,   Pa.,   Assignor  to 

J.  S.  Weeks,  Delaware  Co.,  Pa.,  and  R.  M.  Weeks, 
Philadelphia.  U.S.  Pat.  1,273,432,  July  23,  191S. 
Date  of  appl.,  Apr.  4,  1917. 
The  electrolyte  is  composed  of  one  or  more  of  the 
oxalates  of  ammonium,  barium,  calcium,  cadmium, 
magnesium,  iron,  potassium,  sodium,  or  strontium, 
dissolved  In  water,  together  with  a  sulphate,  a 
chloride,  and  an  acid. — B.  N. 

Electrical  furnace.  H.  Nathusius,  Friedenshutte, 
Germany.  U.S.  Pat.  l,2(i5,4S5,  May  7,  1918.  Date 
of  appl.,  Oct.  5,  1914.    Renewed  Mar.  30,  1918. 

See  Eug.  Pat.  13,951  of  1914;  this  J.,  1916,  547. 

[Electrolytic]  process  of  making  combustible  gas. 
U.S.   Pat.  1,273,050.    See  IIa. 

Method    of    electrolytic    production    of    perchloric 
acid.     U.S.  Pat.  1,271,633.    See  VII. 

Preparation  of  potassium  persulphate  by  electro- 
lysis.   Ger.   Pat.   306,194.    See  VII. 
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XH.-FATS;  OILS;  WAXES. 

Oil  seeds  from  Sierra  Leone;  Hew .     Bull.  Imp. 

Inst.,  191S,  16,  35-^0. 
Pentadesma  butyracea,  "  butter  or  tallow  tree,"  is 
a  large  tree,  which  occurs  sparsely  in  West  Africa, 
but  which  could  be  planted  if  a  demand  for  the 
seeds  arose.  The  kernels  are  large,  reddish-brown, 
and  irregular  in  shape;  the  samples  arrived  with 
29%  of  moisture  but  the  kernels  could  be  dried 
before  shipment  so  as  to  yield  about  40%  of  fat. 
The  fat  is  equivalent  to  41-S%  on  the  dry  sub- 
stance, pale  yellow  in  colour  and  rather  soft.  The 
following  data  were  obtained : — Sp.  gr.  at 
100°/lo°C.,  0-8565;  ni.pt.,  33°  C;  acid  value, 
17-4;  saponification  value,  191-7;  iodine  value, 
42-8%.  The  residual  meal  cannot  be  used  for  feed- 
ing purposes  and  contains  only  a  small  proportion 
of  nitrogen.  Piassava  oil.  A  sample,  presumably 
obtained  from  the  fruit  of  a  species  of  Raphia, 
had  a  dark  orange-red  colour  and  contained  a  fair 
proportion  of  separated  stearine;  it  was  darker  and 
more  liquid  than  palm  oil.  The  sample  showed  : — 
Sp.  gr.  at  15°/15°  0.,  0-919;  solidifying  point  of 
fatty  acids,  41-1°  C. ;  acid  value,  6-2;  saponification 
value,  192-7;  iodine  value,  79-5%;  Hehner  value, 
94-7 ;  insoluble  fatty  acids,  920% ;  unsaponifiable 
matter,  21%;  volatile  acids,  soluble,  0-3;  ditto,  in- 
soluble, 0-2.  This  oil  is  similar  in  character  to 
ordinary  palm  oil  and  would  have  the  same  com- 
mercial value.  "  Po-Yoak  "  nuts  and  oil.  These 
nuts  are  almost  spherical,  1-3  in.  diam.,  with  rough 
dark  brown  shell.  The  kernel  has  a  slightly 
wrinkled,  light  brown  surface  and  the  flesh  is  fairly 
soft,  dark  reddish-brown,  and  very  oily;  it  has  a 
peculiar  odour  resembling  that  of  tung  oil.  The 
nuts  are  probably  derived  from  a  species  of 
Parinarium.  The  sample  of  oil  received  possessed 
the  same  odour;  it  was  pale  yellow  with  a  con- 
siderable deposit  of  "  stearine."  Analysis  showed  : 
— Sp.  gr.  at  15°/15°  C.  0-903:  solidifying  point  of 
fatty  acids.  30-0°  C. ;  acid  value,  2-0;  saponification 
value.  189-1;  iodine  value,  156-9%;  unsaponifiable 
matter.  0-84%.  The  high  Iodine  value  of  the  oil 
indicates  that  it  belongs  to  the  class  of  "  drying  " 
oils:  the  skin  formed  on  drying  is  rather  rough  and 
not  transparent.  The  oil  could  be  used  for  the 
manufacture  of  paints  and  varnishes:  it  becomes 
thick  like   linseed  oil  on  heating  at    280°  G. 

—J.   F.  B. 

Determination   of  chlorine  in   mixtures  containing 
silicates.     Bruhns.     Sec  VII. 

Patents. 

Oils;     Preparing     catalytic     agents     for     hydro- 

genating  .     K.   Kiniura,   Kobe,  Japan.     Eng. 

Pat.  HS,323,  Aug.  22,  1917.     (Appl.  No.  12,032  of 
1917.) 

A  powdered  nickel  salt  is  mixed  with  a  non-com- 
bustible non-catalytic  substance  such  as  powdered 
asbestos  or  pumice,  and  the  mixture  dried  and 
heated  in  a  vessel  made  of  non-catalytic  material, 
while  ammonia  gas  or  a  vaporised  ammonium 
compound,  such  as  ammonium  chloride,  is  passed 
through  it.  Catalytic  material  thus  prepared  acts 
at  a  relatively  low  temperature. — C.  A.  M. 

OUy  material  containing  unsaturated  bodies; 
Hydrugenating  .  Hydrogenation  of  un- 
saturated bodies.  M.  H.  Ittner,  Jersev  City, 
N.J.  U.S.  Pats.  (A)  1,271,575  and  (b)  1,271,570, 
July  9.  1918.  Dates  of  appl.,  May  0,  1914,  and 
Sep.  27,  1915. 

(A)  Material  containing  unsaturated  compounds  is 
mixed  with  a  catalyst  and  forced  through  an  orifice 


communicating  with  a  supply  of  hydrogen  or  gas 
containing  hydrogen,  so  as  to  cause  the  gas  to  be 
drawn  into  the  mixture  and  intimately  mixed 
therewith.  The  mixture  is  then  discharged  into 
an  enclosed  space  containing  an  atmosphere  of 
hydrogen  and  also  more  of  the  mixture  of  un- 
saturated substance  and  catalyst,  and  may  be  made 
to  pass  well  beneath  the  surface  of  the  mixture  in 
the  container,  (b)  Oily  material  is  mixed  with  a 
catalyst  and  forced,  e.g.,  centrifugally  outwards, 
through  an  orifice  below  the  surface  of  the 
material.  This  orifice  communicates  with  a  supply 
of  hydrogen  which  thus  becomes  entrained  by  the 
oil  and  catalyst  and  intimate  admixture  effected. 
On  continuing  the  circulation  of  the  mixture 
through  the  apparatus  further  amounts  of  hydrogen 
are  entrained  until  the  desired  degree  of  hydrogena- 
tion is  obtained,  whilst  the  resulting  currents  are 
arrested  by  means  of  barriers  such  as  wire  screens 
or  baffles  to  prevent  the  formation  of  a  vortex. 

— C.  A.   M. 

Oils  and  the  like;  Apparatus  for  extracting  . 

R.  Wells,  Homer,  N.Y.,  Assignor  to  Cobwell  Cor- 
poration, Cleveland,  Ohio.  U.S.  Pat.  1,272,744, 
July  16,  1918.  Date  of  appl.,  Apr.  23,  1915. 
The  apparatus  comprises  a  cylindrical  chamber 
for  the  material  to  be  treated,  provided  with  a 
central  vertical  shaft,  driven  from  outside,  and 
carrying  radial  arms  close  to  the  bottom  of  the 
chamber,  whilst  arms  freely  suspended  inde- 
pendently on  pivots  at  intervals  along  a  radius  of 
the  chamber  engage  the  upper  portion  of  the  mass 
as  it  is  agitated  by  the  radial  arms. — C.  A.  M. 


Process  for  the  separation  of  grease  from  wool 
scouring  or  like  effluents.  Eng.  Pat.  118,332. 
See  V. 

Treatment   of  linseed   oil  fatty  acids.    Eng.    Pat. 
118,228.    See  XIII. 


Xm.-PAINTS  ;  PIGMENTS  ;  VARNISHES  ; 
RESINS. 

Varnishes;  Hardness  and  viscosity  of .     R.  P.  L. 

Britten.     Oil  and  Colour  Chem.  Assoc,  Sep.  17, 
191S. 

The  varnish  maker's  practical  "  thumb-nail  test " 
is  inadequate,  as  it  fails  to  give  quantitative  ex- 
pression to  the  results  obtained.  The  mechanical 
hardness  testers  of  Laurie  and  Baly,  Jahns,  and 
Clemens  measure  toughness  rather  than  hardness. 
The  author  described  a  method  which  would  deter- 
mine true  hardness,  and  which  was  based  on  the 
principle  of  the  hardness  of  minerals  scale,  scratch- 
ing points  of  various  crystals  of  known  relative 
hardness  being  used.  A  method  embodying  the 
use  of  gelatin  points  of  differing  water  content  and 
registering  results  obtained  in  degrees  of  water 
was  also  suggested.  Of  the  various  types  of  instru- 
ments for  determining  viscosities  of  the  widely 
differing  types  of  varnishes,  those  in  which  force 
as  against  time,  was  the  factor  determined,  are 
recommended.  The  author  has  elaborated  a  typi 
of  viscometer  having  for  its  principle  the  deter- 
mination of  the  time  taken  for  a  glass  or  metal 
ball  suspended  on  one  arm  of  a  balance  of  high 
moment  of  inertia  to  fall  a  definite  distance  through 
the  liquid  the  viscosity  of  which  has  to  be  deter- 
mined. The  times  taken  under  similar  conditions 
in  air  and  in  water  serve  for  the  standardisation 
of  the  instrument  ("  retardation  for  water "). 
Viscosity  is  calculated  as  time  taken  In  the  liquid 
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i  in  ;iir,  divided  by  the  retardation 
(or  water.  As  equilibrium  is  readjusted  after  Im- 
mersion of  the  ball,  a  correction  is  made  for  si Iflc 

gravity.  In  this  way  values  were  obtained  for 
four  characteristic  oUa  as  follows : — linseed  ollj 
::•  olive  oil,  io-5;  rape  oil,  121;  castor  oil,  200. 

—A.  lie  YV. 

.Ytic  oil  seeds  from  Sierra  Loons.    Sec  XII. 


Patents. 

i.inxi  r,i  oil  (titty  acids:  Treatment  of .    Barry, 

Ostlere  and  Bhepherd,  Ltd.,  and  J.  Hurry,  Kirk- 
caldy. Bng.  Pat.  118,228,  Feb.  5,  1918.  (Appl. 
No.  2057  of  1918.) 
i.i\-i:i:i>  oil  fatty  acids  arc  rendered  readily 
oxidlsable,  and  thus  suitable  for  the  manufacture 
of  linoleum  ami  paints,  by  subjecting  them  to  the 
a. 'tii. n  of  superheated  steam,  preferably  after 
heating  in  a  steam-jacketed  pan.  The  superheated 
steam  decomposes  any  metallic  compounds  present. 
expels  volatile  deleterious  substances,  and  acts  as 
an  oxidation  catalyst.— C.  A.  M. 

Impregnated     material;     Manufacture     of     . 

J.  Rosen,  Assignor  to  Soc.  Anon,  des  Combustibles 

Indus! riels.  Paris.  U.S.  Tat.  1.273.(173,  July  S.',. 
1108.  Date  of  appl.,  Jan.  11,  1915.  Renewed 
May  SO,  1918. 

Tin:  basic  material  is  dehydrated,   and  coated  first 

with  a   layer  of  tar  oils,   then  with  talc,  and  then 

with  successive  layers  of  tar  oils  having  different 

s  of  oxidation  from  that  of  the  first  coating. 

— C.  A.  M. 

Treatment  of  textile  fabrics,   wood,  leather,  and 
other  materials.     Eng.   Pat.   117,040.     See  V. 


XIV.-INDIA-RUBBER ;  GUTTA-PERCHA. 

Vulcanised  rubber;  Porosity  of .    Remarks  on 

the  nature  of  the  vulcanisation  process.  G.  van 
Iterson.  Communications  of  the  Netherlands 
Govt.  Inst,  for  Advising  the  Rubber  Trade  and 
the  Rubber  Industry.  Int.  Assoc,  for  Rubber 
Cultivation  in  the  Netherland  Indies,  1910  (in 
Dutch;  1918  iu  English),  Tart  VII.,  224—201. 

Rubbkb  articles  vulcanised  in  direct  steam  without 
precautions  being  taken  to  prevent  condensation 
on  their  surface  become  superficially  porous.  Every 
rubber  mixing,  however,  may  be  made  to  yield  an 
internally  porous  product  by  under-vulcanising  iu 
direct  steam  and  then  releasing  the  steam  pressure 
suddenly.  Internal  porosity  is  also  frequently  ob- 
served in  vulcanite,  but  can  be  prevented  by  raising 
the  temperature  very  slowly  at  the  commencement 
and  releasing  the  steam  pressure  very  gradually 
at  the  end,  a  period  of  1J  hours  being  none  too 
long  for  each  of  tins.,  operations.  The  internal 
porosity  is  due  to  the  presence  of  moisture  iu  the 
rubber-sulphur  mixture,  even  normally  masticated 
rubber  sometimes  retaining  0-2  to  0-3",,  of  moisture; 
this  explanation  of  the  origin  of  the  porosity  is  con- 
firmed by  exiK'rienee  with  oil  bath  vulcanisation 
t this  ,r.,  1918,  215  a),  and  by  experiments  iu  whi<h 
the  development  of  water  vapour  bubbles  was  pre- 
vented by  an  external  pressure  of  steam  or  even  of 
air.  Under-vulcanised  rubber  is  much  more  liable 
than  well-vulcanised  rubber  to  the  development  of 
porosity,  because  when  the  external  pressure  of  the 
rubber  is  suddenly  released,  tin-  temperature  being 
still  above  100°  C.)  the  under-vulcanised  rubber  is  in 
a  very  soft,  plastic  condition,  with  low  tensile 
strength,  and  the  vapour  pressure  of  the  included 


water  causes  the  formation  of  cavities  Which  still 
persist   when,   on   cooling,    the   plasticity    gradually 

becomes    replaced  by  elasticity.      in  vulcanising 

bulky  articles  porosity  is  likely  to  occur  because 
there    may    be   a    lag    in    the    vulcanisation    of    the 

Ulterior,  which  will  also  remain  warm  and  plastic 
longer  than  iii.'  exterior  after  the  release  of  the 
steam  pressure.  It  is  also  possible  that  during  the 
earlier  Stages  of  vulcanisation  the  vapour  pressure 
may,  for  various  reasons,  locally  exceed  the  pres- 
sure predominant  in  the  vulcanisation  apparatus. 
with  the  result  that  porosity  may  hi'  developed 
which  may  then  be  rendered  permanent  by  the 
further  progress  of  the  vulcanisation  process.  In 
a  review  of  the  work  of  the  Institute  and  of  other 
investigators  on  the  nature  of  the  vulcanisation  pro- 
cess the  following  views  are  expressed.  The  sulphur 
becomes  definitely  "bound"  by  the  rubber  during 
vulcanisation,  but  the  limit  of  combination  probably 
is  not  reached  at  the  proportions  32  :  (18,  correspond- 
ing with  the  composition  0,„HlnS?;  no  final  evidence 
us  to  the  reversibility  of  vulcanisation  is  yet  forth- 
coming. The  nature  of  the  curve  representing  the 
variation  In  the  rate  of  vulcanisation  with  altera- 
tion in  the  amount  of  sulphur  in  the  mixing  is 
largely  dependent  on  the  latter;  with  less  than 
10%  of  sulphur-  the  curve  is  almost  rectilinear, 
whereas  above  this  percentage  the  curve  takes  the 
S  shape  characteristic  of  an  aulocalalytic  process. 
In  the  initial  stages  of  vulcanisation  of  mixtures 
Containing  a  high  percentage  of  sulphur  the  rate 
of  fixation  of  the  sulphur  is  dependent  on  the 
limited  solubility  of  the  latter  in  rubber;  as  the. 
rubber  becomes  vulcanised  its  solvent  power  gradu- 
ally increases,  and  therefore  assists  the  autocata- 
lytic  effect  in  causing  the  gradual  steei>euing  of 
the  vulcanisation  coefficient — time  curve  (see  also 
Skellon,  this  J.,  1915,  071);  the  initial  rate  of 
combination  is  therefore  not  proportional  to  the 
concentration  of  sulphur  when  the  latter  is  high, 
viz.  above  10%.  The  continuity  of  the  changes 
induced  by  vulcanisation,  whether  by  sulphur  or 
by  sulphur  chloride,  together  with  the  considerable 
effect  produced  by  quite  small  percentages  of 
"combined"  sulphur  or  sulphur  chloride,  leads 
the  author  to  favour  the  view  that  a  colloidal 
process  plays  an  important  part,  and  that  either 
the  vulcanising  agent  or  a  chemical  compound  of 
this  with  part  of  the  rubber  becomes  colloidally 
bound  with  the  remaining  rubber,  forming  a  com- 
plex which  is  insoluble  in  the  ordinary  rubbtr 
solvents.  Consideration  is  given  to  the  possibility 
that  the  various  allotropic  modifications  of  sulphur 
may  be  involved  in  the  vulcanisation  process,  and 
attention  is  again  drawn  to  the  fact  that  the  com- 
mon organic  accelerators  of  vulcanisation  are  also 
effective  catalysts  in  the  inter-transformation  of 
Si  and  S,  (compare  this  J.,  1917,  787),  but  no 
definite  conclusion  is  attained.— D.  F.  T. 

Mottling  of  [vulcanised]   Para    rubber;  Nature    of 

• .       II.  Rimpel.       Guinmi-Zcit,  1910,  31,   144. 

Chem.-Zeit,  1918,  42.  Rep.,  119. 
Tut:  sample  examined  was  free  from  substitute, 
ami  yielded  only  about  3%  of  ash.  The  lightest 
patches  contained  twice  as  much  free  sulphur  as 
Hi.-  darkest.  The  formation  of  the  patches  is 
explained  as  follows :— After  vulcanisation  the 
sulphur  which  lias  not  combined  chemically  with 
the  rubber  passes  on  cooling  into  the  amorphous  or 
the  rhombohedral  form,  except  at  the  surface,  where 
octahedral  crystals  quickly  separate.  Sulphur 
wanders  from  the  interior  of  the  sample  to  the 
surface,  and  the  sample  "  sulphurs  up."  At  the 
same  time,  however,  there  occurs  conversion  of  the 
less  stable-  into  the  more  stable  form  within  the 
sample,  the  rubber  acting  as  a  solvent,  and  sulphur 
wanders  from  certain  parts  of  the  solution  and 
accumulates  round  other  centres. — E.  W.  L. 
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Patents. 

Rubber;  Process  of  treating  .     F.  A.  Fahren- 

wald,    Cleveland,    Ohio.      U.S.     Pat.     1,269,168, 
June  11,  1918.    Date  of  appl.,  Oct.  11,  1916. 

"  Sulphurised  "  rubber  is  reclaimed  by  heating  it 
with  tellurium,  with  or  without  pressure. 

— E.  W.  L. 


Vulcanisation    of   rubber    and    similar    materials. 

D.  F.  Twiss,   Sutton  Coldfield,  Assignor  to  The 

Dunlop    Rubber  Co.,   Ltd.,   London.      U.S.   Pat. 

1,271,810,   July   9,    1918.    Date   of  appl.,  Jan.   4, 

1918. 
See  Eng.  Pat.  110,059  of  1916;  this  J.,  1917,  1185. 


XV.-LEATHER  ;  BONE  ;  HORN  ;  GLUE. 

Utilisation  of  nitrogenous  refuse  [leather  and  horn 
■waste,  etc.].    Donath  and  Ulrich.     See  XVI. 

Patents. 

Treatment   of  textile  fabrics,  wood,  leather,    and 
other  materials.    Eng.    Pat.  117,640.    See  V. 

Manufacture  of  metallopyrophosphoric  acids  or 
their  salts  associated  with  boron  compounds  or 
containing  boron,  and  application  of  the  products 
in  tunning.    Eng.  Pat.  117,693.    See  VII. 

Method    of    recovering    fertilising    material    from 
waste  liquids.    U.S.  Pat.  1,269,189.    See  XVI. 


XVI.-SOILS  ;  FERTILISERS. 

Nitrification  in  natural  soils  and  its  importance 
from  an  ecological  point  of  view.  H.  Hessel- 
mann.  Skogswardsforeningens  Tidskrift,  1917, 
15,  312—446.  Bull.  Agric.  Intell.,  1918,  9,  662— 
665. 

A  study  of  the  nitrogen  cycle  in  forest-soils.  The 
author  distinguishes  between  "  sweet "  humiferous 
soils,  well  aerated  by  the  action  of  worms  and 
insects,  and  "  strong  "  humiferous  soils,  formed 
of  dead  decomposed  or  decomposing  vegetation, 
the  former  being  characteristic  of  deciduous  forests 
and,  to  a  lesser  degree,  of  pine  forests  on  soils 
rich  in  inorganic  salts,  the  latter,  on  the  contrary, 
being  found  in  pine  forests  of  the  ordinary  type, 
and  often  forming  a  series  of  layers,  with  varying 
stages  of  decomposition,  which  can  be  clearly 
separated  from  the  mineral  subsoil.  The  sources 
of  nitrogen  in  forest  soils  are  the  dead,  decomposed 
covering,  to  the  nitrogen  of  which  is  added  the  atmo- 
spheric nitrogen  fixed  by  leguminosse,  alders,  and 
other  plants;  the  soil  fungi  and  bacteria  which  can 
fix  nitrogen,  and  which  obtain  their  energy  for 
this  fixation  by  decomposing  the  organic  matter  in 
the  soil;  the  ammonia  and  nitric  acid  in  rain. 
In  naturally  wooded  land  the  second  factor  is  the 
most  important  one.  The  processes  of  nitrate 
formation  in  forest  soils  were  investigated  by  the 
examination  of  the  soil  for  nitrifying  bacteria,  the 
determination  of  the  nitrifying  capacity  of  the 
soil,  and  determination  of  the  nitrogen  content  of 
the  trees  and  plants  at  different  seasons,  the  follow- 
ing conclusions  being  drawn.  The  "  sweet  "  humus 
of  beech  woods  contains  as  many  nitrifying  as 
denitrifying  bacteria  and  has  considerable  nitrify- 
ing power,  and  the  herbs  and  grasses  also  help 
considerably  fb  increase  the  stock  of  nitrogen   in 


such  a  type  of  soil.  The  humus  of  pine  forests 
with  a  mossy  covering  is  characterised  on  the  other 
hand  by  the  absence  of  nitrifying  and  denitrifying 
bacteria,  and  no  potassium  nitrate  can  be  found 
in  the  tissues  of  the  plants  covering  the  soil.  With 
regard  to  the  acidity  of  the  dark  humic  soils  of 
pine  woods,  the  author  observes  that,  as  colloids 
are  coagulated  by  the  addition  of  inorganic  salts, 
the  humus  lying  on  a  subsoil  very  rich  in  soluble 
inorganic  salts  is  less  likely  to  give  an  acid  reaction, 
because  the  humus  particles  are  flocculated,  thus 
allowing  the  penetration  of  roots,  worms,  and 
insects,  all  of  which  favour  the  aeration  of  the  soil. 
Many  natural  soils  have  the  power  of  nitrification, 
and  it  is  characteristic  that  humus  formation  in 
such  soils  takes  place  under  the  influence  of  electro- 
lytes, the  formation  of  "  sweet  "  humus  being 
facilitated  by  the  action  of  worms  and  insects. 
In  many  places  nitrification  is  so  rapid  that  there 
is  a  considerable  accumulation  of  nitrogen  in  the 
covering  vegetation,  as  in  dense  beech,  elm,  oak, 
ash,  and  alder  forests.  Nitrification  is  not  only 
largely  influenced  by  the  origin  of  the  soil,  but 
also  by  the  climate,  and  as  the  degree  of  nitrifica- 
tion constitutes  a  powerful  factor  determining  the 
composition  of  the  plant  associations  of  a  given 
soil,  the  factors  of  the  soil  formation  may  have  a 
decisive  influence,  in  certain  cases,  on  that  com- 
position. Thus  the  same  forest  trees  grow  more 
rapidly  on  soils  where  nitrification  takes  place  than 
where  there  is  no  nitrification,  and  a  suitable  forest 
system  should  make  it  possible  to  thin  numerous 
forests  so  as  to  favour  soil  nitrification,  thus 
assuring  a  higher  yield  of  wood,  although  a  good 
yield  of  pine  and  spruce  wood  can  be  obtained  on 
soils  where  there  is  no  nitrate  formation.  In  the 
latter  case  rate  of  growth  is  governed  by  the  rate 
of  ammonification,  and  the  formation  of  the  soil 
might  well  be  influenced  by  a  suitable  system  of 
forest  management. — W.  G. 

Phosphates;    Influence    of   nitrifying    bacteria    on 

.    C.  G.  Hopkins  and  A.  L.  Whiting.    Univ. 

of  Illinois  Agric.  Exp.  Stat.,  Bull.  190  (June, 
1916),  395-406.  Bull.  Agric.  Intell.,  1918,  9, 
790—791. 
Experiments  showed  that  during  the  conversion  of 
ammonia  into  nitrite  by  nitrite  bacteria,  there  was 
also  an  action  on  any  insoluble  phosphate  present, 
a  portion  being  rendered  soluble.  About  1  lb.  of 
phosphorus  and  2  lb.  of  calcium  were  dissolved  for 
each  pound  of  nitrogen  oxidised.  Nitrate  bacteria 
and  ammonia-producing  bacteria  did  not  convert 
insoluble  phosphate  into  soluble  compounds,  but 
certain  acid-producing  bacteria  did  so.  The 
amounts  of  calcium  and  phosphorus  rendered 
soluble  in  this  manner  by  biochemical  action  exceed 
the  requirements  of  a  crop. — J.  H.  J. 


Nitrogen  fixation  and  losses  of  nitrate  in  the  soil; 

Influence    of    plant    residues    on    .       H.    B. 

Hutchinson.  J.  Agric.  Sci.,  1918,  9,  92—111. 
Laboratory,  pot,  and  field  experiments  have  been 
conducted  to  determine  the  effect  of  carbohydrates 
(sugar  and  starch)  and  plant  residues,  as  sources 
of  energy,  on  nitrogen  fixation  by  Azotobacter. 
In  the  laboratory  experiments,  under  suitable  con- 
ditions, an  increment  of  upwards  of  0  mgrms.  of 
nitrogen  per  grm.  of  plant  residues  occurred,  and 
in  pot  experiments  gains  of  9  mgrms.  per  grm.  of 
substance  were  obtained.  In  the  field  experiments 
definite  increases  of  crops,  equal  to  20—54%,  were 
obtained  by  the  application  of  sugar  (at  the  rate 
of  1  ton  per  acre  per  annum)  when  the  soil  condi- 
tions were  favourable.  The  difference  between 
the  action  of  plant  residues  and  sugar  being  largely 
one  of   degree,    it  is    reasonable  to  suppose    that 
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such  substances  as  stubble,  leaves,  etc.,  mav  also 
contribute  Indirectly  to  the  reserves  of  boII 
ultrogen.  B"or  the  successful  operation  of  nitrogen 
fixation  the  suitable  general  soil  conditions  are,  In 
addition  to  the  supply  of  some  Bource  <>f  energy, 
a  suitable  temperature,  the  presence  of  phosphates, 
Mini  a  supply  of  a  base  such  as  calcium  carbonate. 
Dven  under  favourable  conditions,  however,  there 
occurs  a  period  during  which  adverse  processes 
come  Into  play,  and  these  should  i>e  allowed  to  run 
to  completion  before  a  crop  is  Introduced,  ruder 
unfavourable  conditions,  and  particularly  during 
periods  of  low  temperature,  these  adverse  changes 
way  persist  without  any  subsequent  soil  gains. 
Thus  in  the  field  experiments  the  only  cases  where 
crop  Increases  were  obtained  were  when  the  sugar 
was  applied  In  the  early  autumn  forthenext  year's 
crop  of  barley. — W.  G. 


JfitrlftoatUm;  Influence  of  potsherds  on in  the 

Indian  alluvium.    .1.  N.  Sen.    J.  Auric  Sci.,  1918, 
9.  .:•_'— 12. 

Tin:  results  of  pot  and  lyslmeter  experiments  In 
hi  Indicate  that  the  admixture  of  30%  of 
potsherds  with  the  soil  causes  a  marked  Increase 
in  the  total  amount  of  nil  rates  found  in  the  percola- 
tion water. — W.  G. 


Soil;  Protozoa  mid  the  phenomena  of  reduction  In 

.     ('.   A.   11.  von   Wolzogen  Kiihr,   jun.     Arc!]. 

Sulkerind.  Nod.  tad.,  1917,  1125— 1182.  Bull. 
Agrlc  tatell.,  1918,  9.  788—790. 
Qu  vn  hi  m\  i  determinations  of  reduction  pheno- 
mena in  soil  Include  the  "reduction-index,"  I.e., 
the  number  of  c.c.  of  A/io  permanganate  required 
to  oxidise  the  ferrous  Iron  liberated  from  100  grms. 

of  dried  soil  in  a  "  sulphurous  solution."  and  the 
"  ferro  index."  a  similar  result  obtained  in  an 
'•  acetic  BOlnl  Ion."  Soils  may  be  divided  Into  three 
classes:  good  soils,  showing  little  reduction  and 
containing  few  protozoa,  less  than  50  per  grin.; 
bad  soils,  with  a  high  reduction-index  and  many 
protozoa,  over  50  per  grm.;  very  bad  soils,  with 
u  very  high  reduction-index  and  few  protozoa. 
As  protozoa  are  aerobic,  their  number  increases 
during  the  first,  stages  of  reduction  when  they 
feed  on  tin  anaerobes;  as  reduction  continues,  the 
air  decreases  and  the  development  of  the  protozoa 
Is  checked:  finally,  the  activity  of  the  anaerobes 
increases  to  such  an  extent  that  the  protozoa 
decrease  and  die.  Butyric  fermentation  is 
especially  fatal  to  protozoa.  Sulphate  reduction  is 
not  so  injurious,  as  the  hydrogen  sulphide  produced 
combines  with  the  iron  present.  The  examination 
of  a  large  number  of  soils  from  sugar-cane  planta- 
tions in  Java  showed  t1i.il  there  was  a  relation 
between  the  water  content .  the  reduction-index,  the 
ferro-index,   and  the  number  of  protocoa. 

—J.  H.  J. 

"Soil    gichneeses";  Besearohes   on   oertain  . 

N.    L.    SBlmgen,    A.    Knetemann,    and    K.    T. 

Wlerlnga.    Verslag.  van  Landbouwk.  Onderzoek. 

der    Bykslandbouwproefstat.,   l'.H7,  21,  121—105. 

Bull.  Agrlc.  Intell.,  litis.  9.  659-  682. 
An  investigation  of  the  soil  conditions  favouring 
the  appearance  of  "  ha verziekte  "  (oat  disease)  and 
"  Hooghaiensche  zlekte"'  (Hooghalen  diseasei 
which  have  appeared  recently  in  the  Netherlands 
and  Germany.  The  first  Is  attributed  to  an  excess  of 

bases  in    the  soil,  and  the  second    to   excessive   soil 
acidity.     The    direct    and    Immediate   cause    of   the 

appearance  of  these  "  soil  sicknesses"  has  not  yet 
i ii  determined,  but  a  close  relationship  has  been 

established  between    their  appearance   and   the    free 
humlc  acid  content   of  the  soil,   thus   enabling    the 

soil  to  lie  rendered  healthy  by  means  of  suitable 


treatment.  Two  methods  for  the  determination  of 
th.'  (.intent  of  free  a  nd  Combined  humlc  acid  and 
the    lime     require! u    ,,f    „    S((ii     „,.,,     (|,.S(.,.j|MM| 

namely,  (<»)  by  means  0f  cultures  of  leotobaoter, 
:ini1  (6)  by  the  aid  ,,f  a  diffusion  method  on  agar 
plates  stained  by  Indicators.  In  method  en  50  c.c 
of  distilled  water,  2%  of  mannltol,  0-2%  of  dlpotas 

slum  phosphate,  and  5  grins,  of  soil  are  placed  in 
each  nf  two  conical  tlasks.  the  mixture  is  inoculated 

with  Vzotobaoter  and  Incubated  at  26°  0.  A.  control 
flask  receives  in  addition  some  calcium  carbonate. 
Tl"'  soil  is  said   to  be  basic  or  add  according  as 

the  bacteria  do  or  do  not  grow  in  the  flask  wfthOUt 
calcium  carbonate,  and  it  was  found  that  soils 
causing   the  oat  disease  (|i,l    n,,|    favour  the  growth 

of  the  bacteria,  whilst  soils  affected  with  Hoog- 
halen disease  did  favour  their  growth.  To  deter- 
mine the  lime  requirement'  of  the  soil  two  species 
of    Azotobacter    were    used.      \.    vinelandii    and 

I.  Ohroococeum,  the  former  being  able  lo  -row  at 
a  slightly  higher  degree  of  acidity  than   the  latter. 

The  lime  requirement  of  a  soil  was  taken  as  that 

amount    which    .just     suffices     for     the     growth    of 

!.  vinelandii,  but  is  Insufficient  for. I.  chroococcum. 

The   results   by  this  method  agree   quite   well  with 

thus-  obtained  by  the  diffusion  method.  This  latter 
method  is  based  on  the  fad  thai  acids  and  bases, 
even  when  difficultly  soluble,  diffuse  in  a  hydrogel. 
In  a  layer  id'  agar  coloured  by  litmus,  small  cavil  ies 
are  made  without  piercing  the  layer,  and  it  is  found 
thai  acids  or  alkalis  placed  in  these  Cavities  develop 
a  surrounding  zone  of  acid  or  alkaline  reaction  in 
the  agar,    and   this  effect    is  perceptible  down    to  a 

dilution  of  \  5000.    In  the  determination  of  the  free 

humlc  acid  content  of  a  soil.  10 -mm.  portions  of 
soil  are  healed  for  three  hours  at  10(1°  ('.  with 
increasing  quantities  (5  mgrms.  at  a  time]  of 
calcium  carbonate,  and  their  reaction  is  then  tesled 
.  on  the  agar  plate,  the  results  for  the  soil  being 
expressed  in  mgrms.  of  calcium  carbonate  on  the 
soil  or  on  its  loss  on  ignition.  For  the  determina- 
tion of  total  humlc  acid  content  (free  and  com- 
bined), the  soil  is  boiled  with  Jf/10  hydrochloric 
acid,  tillered,  and  washed  free  of  chlorine,  and 
then  the  total  humie  acid  is  titrated  by  the  agar 
plate  method.  For  the  determination  of  excess  of 
alkali  in  a  soil,  increasing  amounts  of  hydrochloric 
acid  instead  of  calcium  carbonate  are  added  to 
10-grm.  portions  of  the  soil  and  the  process  con- 
tinued as  above.  From  the  results  of  a  large 
number  of  analyses  the  authors  find  that  for  any 
soil,  wbether  sand  or  peat,  acid,  neutral  or  alkaline, 
the  total  humie  acid  per  grm.  of  loss  on  ignition 
is  always  constant  and  equivalent  to  about 
SO  mgrms.  of  calcium  carbonate.  They  have  deter- 
mined the  ratio  of  free  humie  acid  :  combined  humie 
acid,  and  state  that  if  this  ratio  is  greater  than 
00  the  soil  is  "  hyper-acid  ":  if  it  is  between  0  and 

0-5  the  soil  is  healthy,  the  best  percentage  of  free 

humie  aci,|  being  25%  of  the  total.  The  content 
of  free  humie  acid  is  increased  by  the  application 
of  such  sails  as  potassium  chloride,  magnesium 
chloride,  and  ammonium  sulphate,  and  decreased 
by  the  addition  of  lime,  magnesium  or  sodium 
carbonates,  and   sodium  nitrate. — W.  G. 


Itactrrio-tii.rinx  in  the  soil;  Non-prrxixtrnce  of . 

II.  B.  Hutchinson  and  A.  0.  Thavsen.     J.  Agric. 
Sci.,  1918,  9,  43— 02. 

Seven  English  soils  were  examined  in  order  to 
ascertain  whether  partial  sterilisation  effects  are 
due  to  the  destruction  of  bacterio-toxins  in  the 
soils.  The  lest  organism  used  was  /(.  prodiffioSUS 
and  the  untreated  extracts  made  by  means  of 
0-8%  salt,  solution  varied  largely  in  their  suita- 
bility for  the  growth  of  this  organism.  Treatment 
of  the  extracts  by  heat  invariably  led  lo  bacterial 
decreases,  contrary  to  the  results  of  Greig  Smith 
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(Proc.  Linn.  Soc.  N.S.W.,  1910,  2S,  SOS— S22;  1911, 
26.  079—699;  Cent.  Bakt.  Par.  ii.,  1911,  30,  151—156), 
who  stated  that  the  toxins  are  destroyed  hy  heat. 
Extracts  of  soils  treated  with  antiseptics  (which 
are  not  supposed  to  destroy  toxins)  were  on  the 
whole  more  favourable  for  growth  than  those  of 
untreated  soils  and  were  found  to  contain  more 
organic  nitrogen  than  the  latter.  Unsuitable  ex- 
tracts could  be  converted  into  favourable  media 
by  the  addition  of  minute  quantities  (6  parts  nitro- 
gen per  million)  of  peptone.  Similar  tests  with  a 
common  soil  organism,  B.  fluorescens  liquefaciens, 
gave  no  evidence  of  toxicity.  The  decreases  in 
bacterial  numbers  in  poor,  untreated  soil  extracts 
are  symptomatic  of  starvation.  These  results  are 
opposed  to  Greig  Smith's  views  (loc.  cit.)  and  only 
one  soil,  an  acid  heath  soil,  gave  extracts  at  all 
similar  to  those  reported  by  him.  The  value  of  the 
extract  from  this  soil  was  distinctly  increased  by 
heating  it  to  94°  C.  for  oue  hour,  which  process 
at  the  same  time  caused  the  precipitation  of  acid 
iron  and  alumina  compounds  removed  from  the 
soil  by  the  action  of  the  saline  solution.  The 
"  toxicity  "  of  this  soil  can  be  effectively  removed 
within  twenty-four  hours  by  treatment  with  cal- 
cium carbonate.  Although  it  is  possible,  under 
well-defined  conditions,  to  induce  the  formation  ol 
bacterio-toxins  in  culture  solutions,  there  is  no 
evidence  to  show  that  these  are  likely  to  possess 
importance  in  the  phenomena  of  partial  sterilisa- 
tion of  soil.— W.  G. 

Saline  soils  and  their  improvement.    K.  K.  Gedroic. 

Reprint,  pp.  1 — 16. 
The  author  describes  the  treatment  necessary  for 
the  improvement  of  soils  containing  excess  of 
neutral  salts,  such  as  the  so-called  white  alkali  land, 
and  those  containing  soda,  such  as  the  black  alkali 
land.— T.  H.  P. 

Soil;  Absorptive  power  and  -colitic  oases  of  ■ . 

K.  K.  Gedroic.  Reprint,  pp.  1—55. 
Experiments  have  been  made  on  the  displacement 
of  the  zeolitic  bases  of  a  soil  by  other  bases,  this 
being  effected  by  repeated  treatment  of  the  soil 
with  solutions  of  one  or  more  chlorides  of  N/5, 
N/1,  and  iN  concentrations.— T.  H.  P. 

Salt  requirements  for  young  ami  for  mature  huclc- 
wheat  plants  in   solution   cultures;  Comparative 

stua-y   0f  .     J.  \V.  Shive  and  W.  H.   Martin. 

J.  Agric.  Res.,  191S,  14,  151—175. 
The  culture  solutions  used  were  thirty-six  different 
sets  of  salt  proportions  of  the  three  sails  potassium 
phosphate,  calcium  nitrate,  and  magnesium  sul- 
phate, the  total  initial  osmotic  concentration  in 
each  case  being  equal  to  1-75  atmos.  In  a  period  of 
four  weeks  directly  following  germination  the 
highest  yield  of  buckwheat  tops  and  roots  was 
obtained  in  solutions  containing  the  following  salt 
proportions  :  KH„P04  00114  in.,  Ca(NOs)a  00052  in., 
and  MgSO„  00200  m.  During  the  second  four  weeks 
(including'' the  period  of  seed  production  and  ripen- 
ing! the  highest  vield  was  obtained  in  a  solution 
containing  KII..p64  0010S  m.,  Ca(N03)„  00130  m., 
MgSOa  0-0100  m.  The  amounts  of  water  lost  by 
transpiration  in  each  of  the  two  periods  of  differing 
development  indicate  in  a  general  way  the  yields  of 
tops.  There  is  no  definite  correlation  between  the 
yields  of  tops  and  of  seeds,  such  as  there  is  between 
the  yields  of  tops  and  of  roots. — W.  G. 

Carbon   dioxide;   Reduction    of   7);/   hydrogen 

peroxide  as  the  basis  of  assimilation   by   plants. 
H.  Wislicenus.     Ber.,  191S,  51,  942—905. 
Hydrogen  peroxide  is  always  at  the  disposal  of  the 
green  plant,    and  the  author  regards  this  as  the 


agent  which  causes  the  first  stage  in  the  reduction 
of  carbonic  acid,  namely  to  formic  acid.  The  car- 
bonate anions  are  supposed  to  have  peroxide  struc- 
tures, and  consequently  the  reaction  is  a  mutual  de- 
oxidation  of  two  peroxides  and  requires  no  expendi- 
ture of  energy.  The  process  can  be  tested,  for 
example,  with  solutions  of  potassium  bicarbonate 
and  hydrogen  peroxide,  in  which  case  the  following 
equation  is  given  : 


H202  + 


1|>]- 


H.204-0..+H.CO.,K. 


(See  further,  J.  Chem.  Soc,  191S,  i.,  472.)— J.  C.  W. 

Plant;  Direct  influence  of  the  sap  of  the  wild  on 
the  cultivated  ,  and  the  action  of  acid  solu- 
tions, directly  absorbed,  on  the  plant.  C.  Camp- 
bell.   Atti  R.  Accad.  Lincei,  191S,  27,  I.,  57—61. 

According  to  Comes,  the  greater  resistance  normally 
exhibited  by  wild  plants  when  compared  with  culti- 
vated ones  is  due  to  the  greater  acidity  of  the  juices 
of  the  former.  In  this  connection  the  author  has 
made  some  preliminary  experiments  to  ascertain 
the  influence  exerted  on  a  cultivated  stock  by  a  wild 
graft  and  the  effect  on  plants  of  the  direct  absorp- 
tion of  acid  solutions. — T.  H.  P. 

Plants;    Influence    of   organic    substances    on    the 

development   of  .     //.     G.    Ciamician  and  C. 

Ravenna.    Atti   R.    Accad.   Lincei,   191S,   27,    I., 
3S— 42. 

Further  experiments  have  been  made  to  ascertain 
the  effect  of  a  number  of  organic  compounds  on  the 
germination  of  the  seeds  and  the  development  of 
the  plants  of  beans,  maize,  tobacco,  beetroot,  and 
lupins.     (See  J.  Chem.  Soc,  191S,  i.  473.)— T.  H.  P. 

Nitrogenous  refuse  [leather  and  horn  waste,  etc.]; 

1  tilisation   of  .    E.  Donath   and  G.  Ulrich. 

Oesterr.       Chem.-Zeit.,    1917,   20,   105— 10S.       Z. 

angew.  Chem.,  191S,  31,  Ref.,  21S. 
Refuse,  rich  in  nitrogenous  matter,  is  heated  witli 
waste  sulphuric  acid;  a  portion  of  the  nitrogen  is 
thus  converted  into  ammonium  sulphate  and  the 
remainder  is  obtained  in  the  form  of  a  highly  nitro- 
genous charcoal.  Products  which  are  practically 
dry,  and  rich  in  ammonium  sulphate,  are  obtained 
by  heating  for  several  hours  at  over  240°  C.  Cham- 
ber acid  or  waste  sulphuric  acid  may  be  used.  If 
larger  proportions  of  acid  are  employed,  pasty  pro- 
ducts are  obtained  from  which  fertiliser  mixtures 
may  be  prepared  by  combining  them  with  ground 
limestone  or  phosphate.  The  yield  of  ammonium 
sulphate  may  be  increased  by  carrying  out  the  de- 
struction in  the  presence  of  certain  catalytic  agents, 
preferably  at  250°— 270°  C— J.  F.  B. 

Patents. 

Superphosphates    and     other     artificial     manures; 
Apparatus  for  the  manufacture  of  .     Simon- 
Carves.  Ltd.,  and  J.  H.  Brown,  Manchester.  Eng. 
Pat.  11S.055,    Jan.  31,   1918.     (Appl.  No.   1793  of 
191S.) 
In  a  pit  or  den,  for  use  in  the  manufacture  of  super- 
phosphates and  other  artificial  manures,  of  the  kind 
requiring    rotary    scrapers   carried    by    a    vertical 
shaft,  which  cut  away  the  material  in  slices  and 
deliver  it  to  a  central  passage  through  which  the 
shaft  passes,  the  opening  in  the  bottom  of  the  den 
is  provided  with  a  removable  or  hinged  grid  adapted 
to  form  a    bearing    for  supporting  and   steadying 
the  scraper  shaft,  thus  maintaining  it  central.    The 
grid  may  carry  a  shoot   also   adapted   to  form  a 
bearing  for  the  scraper  shaft.— W.  G. 
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it  riiiiaing   material;    Method    of   recovering   

from  tannery  waste  liquids,  v.  11.  Radish,  Assi- 
nor  to  H.  i..  Kadlah,  Milwaukee,  wis.  r.s.  Pat, 
1,269,189,  Juno  11.  1918.     Date  of  appl.,   May  81, 

HUT. 

Tbm  mate  liquid  is  treated  with  a  quantity  of  arid 
suiiii'iciu  to  neutralise  ii  and  to  precipitate  the  fer- 
tilising materia]  and  the  latter  is  then  separated. 

— W.  P.  S. 

Fertiliser;   Preparation   of    new    .     G.   Borghe- 

sanl  an. I  r,.  Stampa,  Borne.    D  S.  Pat.  1,272,001, 

July  0,  1918.     Date  of  appl.,  Apr.   7,  1917. 

sn  Bng.  Pat  113,493  of  1917;  this  J.,  191$,  217a. 
The  pyrites  ash  may  lie  onunitted. 


XVH -SUGARS  ;  STARCHES  ;  GUMS. 

I air  of  action  of  sucrase  [invertase];  hypothesis  of 
an  intermediate  compound.    Colin  and  Chaudun. 

Sea  xvnr. 

Utilisation  of   rice  ami  lis    hjiproihicts.     See  XIXa. 

I'm  i  NTS. 

(arlions;    Dccolorisiiiu    and    prociss    of   pro- 

ducing  the  same.  II.  M.  Shilstone,  New  Orleans, 
f.S.A.  Ens.  I'at.  116,253,  July  26,  1917.  (Appl. 
Xo.  10,709  of  1917.)  Tnder  Jul.  Conv..  May  31, 
1917. 

Bios  hulls,  rice  straw,  or  rice  chaff,  or  oihcr  cereal 
fibrous  material  rich  in  silica,  is  carbonised  and 
then  heated  with  an  alkaline  solution  to  extract 
any  resinous  or  oilier  soluble  matters.  The 
material  may  lirst  lie  heated  gradually,  to  vaporise 
volatile  resins,  the  temperature  being  subsequently 
teed   for   carbonisation;   the    ground   product   is 

then  boiled  with  alkali,  preferably  with  20%  of  its 
weight  of  sodium  hydroxide,  and  after  washing 
with  water  it  may  be  extracted  with  aeid.  The 
use   of   Carbons    prepared    by    this    process    for    the 

decolorlsation   of.  and    removal  of  tannins  from, 
-  tccharine  liquids,  e.g.,  sugar  cane  juice,  is  also 
ied. — J.  H.  L. 


Carbon;    Process    of    manufacturing    decolorising 

.     The    Knsuiko    SeitO   Takushoku    Kabushikl 

Kaisha.  Y.  Okada.  and  II.  Miv.-ike.  Shineisho, 
Japan.  Bng.  Pat.  117,828,  June  27.  1917.  (Appl. 
No.  9248  of  1917.) 

Fatsia  papvrlfera,  cane  megasse,  or  any  grass 
found  in  Creah  or  sen  water,  is  boiled  with  a 
solution  of  calcium  hydroxide,  and  after  the  latter 

has  bc.n  removed  by  washing,  the  material  is 
carbonised,  preferably  iii  an  iron  retort  at  750° — 
S00°C.  Tin-  product  may  subsequently  be  ex- 
tracted willi  acid.— J.   II.   L. 


Adhesive  [from  starch],  C.  B.  Robinson,  Assignor 
to  Perkins  Glue  Co.  r.s.  Pat.  1  267,699,  May  28, 
1918.     Date  of  appl..  Mar.  13,  1916. 

I>ky  starch  is  treated  with  sodium  bisulphate  (]     I 

and  sodium  hydroxide  (6%),  and  then  mixed  with 
trisodium  phosphate  1 1 "  i  anil  water  (8%),  with  or 
without  ammonia.  The  mixture  is  cooked  to  render 
the  starch  soluble,  ami  then  neutralised  and  treated 
with  cuprammonium  sulphate  (1%),  with  or  with- 
out casein.  Adhesive  or  coating  preparations  are 
claimed  consisting  of  soluble  starch,  water,  and  a 
waterproofing  material,  with  or  without  casein. 

—J.  H.  L. 


Glue;     /'/■/■  cv.v     of    munufaetiirimj     veijetaMe    

[from  starch],    v.  t;.   Bloede,  OatonsvWe,   Md. 

l.S.  fat.  l.-jr,'.i.r,7N,  June  IS,  1918.     Dale  of  appl., 
Oct.  10,   1917. 
A  1 1 1  u;  viscous  liquid  is  prepared  from  starch  by 

the  action  of  a  caustic  alkali  and  water,  and  the 
alkali  is  then  completely  or  partly  neutralised  by 
injection  of  acid  in  vapour  form.— J.  H.  L. 

Starch  :  Method  of  producing  iiustless .  A.  W.  H. 

Lenders,  Cedar  Rapids,  Iowa.  r.S.  I'at.  1,272,682, 
July  l(i,  1918.  Date  of  appl..  Mar.  30,  1914. 
Stanch  or  other  friable  material  is  freed  from  dust 
by  subjecting  it.  during  its  descent  through  a  rela- 
tively short,  unobstructed  chamber,  to  a  series  of 
jets  of  air  at  various  angles,  the  separated  dust 
being  carried  by  a  current  of  air  away  from  the  field 
of  the  jets  and  the  region  of  delivery  of  the  treated 
starch. — J.  H.  L. 

Fuel  from  waste  material  ami  making  and  Utilising 

the  same.    Eng.  Pat.  117,921.    See  IIa. 


XVni.-FERMENTATION  INDUSTRIES. 

Wine;  Fiwed  organic  acids,  especially  Untie  acid, 
in  [Tuscan].  G.  de  Astis.  Annali  Chim.  Appl., 
1918,  9,  155—241. 

MoESMNGF.tt's  method  of  determining  lactic  acid  iu 
wine  (precipitation  as  barium  lactate)  usually  gives 
results  from  01  to  0-2  grm.  per  litre  too  high,  owing 
to  the  inlluence  of  tartaric,  malic,  citric,  or  succinic 
acids,  but  in  the  case  of  wines  from  grapes  grown 
on  calcareous  soils,  or  which  from  their  treatment 
contain  a  considerable  amount  of  calcium  nialate, 
the  error  may  be  as  high  as  0-75  grm.  per  litre.  The 
addition  of  sulphur  dioxide  (5  to  8  grms.  per  litre) 
to  Tuscan  grape  juice  retarded  for  a  few  days  the 
beginning  of  fermentation,  but  then  accelerated  its 
course  and  increased  the  yield  of  alcohol  by  01  to 
0-5  grm.  per  litre.  It  reduced  the  loss  of  fixed 
organic  acids,  but  this  effect  was  lessened  or  in- 
hibited by  the  presence  of  grape  stalks  during  the 
fermentation.  The  quantity  of  fixed  and  volatile 
acids  produced  during  fermentation  of  Tuscan  wines 
fluctuates  between  2(1  and  50  c.c.  of  N/1  acid  per 
litre  i  ISO  to  -1-20  gnus,  of  tartaric  acidity),  and  is 
composed  mainly  of  lactic  acid  (5  to  11  c.c.  of 
N/1  aeid),  succinic  acid  (11  to  19  c.c),  and  volatile 
acids  (S  to  20  c.c).  The  loss  of  acidity  in  the 
course  of  a  year  during  the  conversion  of  must  into 
wine  may  vary  from  14  to  134  c.c.  of  N/1  acid 
(1  to  10  grms.  as  tartaric  acid  per  litre).  The  addi- 
tion of  citric,  malic,  or  succinic  acid  to  grape  must 
causes  an  irregular  increase  in  the  amounts  of 
glycerol,  extract,  ash,  and  alkalinity  of  ash  of  the 
wine,  whilst  tartaric  acid  has  the  opposite  effect. 
In  the  case  of  Tuscan  wines  it  is  the  usual  practice 
to  ferment  the  must  in  such  a  way  as  to  reduce 
the  fixed  acidity  and  to  increase  the  volatile  acidity 
bf  0-1  to  0-4  grm.  (as  acetic  acid)  per  litre.  In 
these  wines  the  free  and  combined  tartaric  acid 
varies  from  1-5  to  .">  grms.  per  litre,  and  rarely  ex- 
ceeds the  higher  limit.  Tartaric  acid  does  not  con- 
tribute to  the  formation  of  lactic  acid  in  the  wine, 
but  even  checks  the  formation  if  present  in  quan- 
tities of  0-2%  and  over.  The  tartaric  acid  in  Tuscan 
wines  may  amount  to  as  much  as  8G%  of  the  total 
tixed  acidity.  The  amount  of  malic  acid  in  Tuscan 
grape  musts  varies  as  much  as  the  tartaric  acid, 
over  which  it  predominates  only  in  unripe  grapes. 
It  is  exceedingly  soluble  in  wine,  and  is  readily 
destroyed  by  fermentation  and  by  bacteria.  Free 
malic  acid  in  wine  does  not  undergo  the  malolaetic 
fermentation,   but  in  the  form  of  calcium   malate 
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is  rapidly  transformed  into  lactic  acid  both  by 
yeasts  and  bacteria.  Malic  acid  added  to  wine 
in  the  proportion  of  0-5  to  1-5%  increases  the  fixed 
acidity  and  the  extract,  but  may  totally  disappear 
during  the  maturing  of  the  wine,  without  producing 
lactic  acid.  The  amount  of  succinic  acid  in  Tuscan 
wines  varies  from  about  003  to  1-20  grm.  per  litre; 
it  is  formed  as  a  metabolic  product  of  the  yeast 
during  the  fermentation  of  the  must.  It  exists  for 
the  most  part  in  the  free  state  in  the  wine,  though 
it  tends  to  form  soluble  salts.  When  added  to  grape 
must  it  may  be  transformed  by  specific  bacteria  into 
lactic  acid,  even  in  the  presence  of  sulphur  dioxide. 
Citric  acid  is  present  in  traces  in  the  grape  must 
and  is  not  produced  during  fermentation.  Wheu 
added  to  the  must  or  the  wine  it  comes  next  to 
tartaric  and  succinic  acids  in  its  resistance  to 
micro-organisms.  It  remains  largely  unaltered  in 
wines  containing  snlphur'dioxide,  but  in  the  absence 
of  sulphites  is  destroyed  by  bacteria.  It  does  not 
contribute  to  the  production  of  lactic  acid,  but 
checks  the  production  when  present  in  quantities 
of  about  0-2%.  The  addition  of  citric  acid  to  grape 
must  increases  the  solubility  of  tartaric  acid  in  the 
wine,  and  causes  an  increase  in  the  amounts  of 
glycerol,  extract,  ash,  and  alkalinity  of  the  ash. 
In  practice  citric  acid  is  added  in  association  with 
sulphur  dioxide  to  maintain  the  .acidity  of  the  wine 
during  and  after  fermentation.  Tuscan  wines  con- 
tain from  0-5  to  4  grins,  of  lactic  acid  per  litre, 
corresponding  to  4  to  49%  of  the  fixed  acidity.  The 
larger  quantities  are  due  to  abnormal  fermentation 
of  the  sugar,  or  to  bacterial  fermentation  of  the 
malic  and  succinic  acids  and  probably  also  of  the 
glycerol.  Neutralisation  of  part  of  the  acidity  of 
the  grape  must  by  means  of  calcium  carbonate  pro- 
motes the  rapid  production  of  lactic  acid.  Wines 
containing  1%  of  total  acidity  rarely  undergo  lactic 
fermentation.  The  method  of  fermentation  used 
for  Tuscan  wines  accelerates  and  increases  the  pro- 
duction of  lactic  acid  by  01  to  0-9  grm.  per  litre. 
As  the  wine  matures  there  is  a  gradual  decomposi- 
tion of  the  lactic  acid,  50%  of  which  may  disappear 
within  a  year.  Wines  rich  in  alcohol  (12°o  or  more) 
are  usually  poorer  in  lactic  acid  than  wines  of  lower 
alcoholic  strength. — C.  A.  M. 

Sucrwse  [invertase];  T,air  of  action  of  ;  hypo- 
thesis of  an  intermediate  compound.  H.  Colin 
and  A.  Chaudun.  Comptes  rend.,  1918,  167,  338— 
341. 

The  results  obtained  in  the  hydrolysis  of  sucrose  by 
varying  the  relative  proportions  of  sucrose  and 
sucrase  are  in  agreement  with  Brown's  hypothesis 
(this  J.,  1902,  419)  of  the  formation  of  a  compound 
between  the  sugar  and  the  enzyme.  (See  further 
J.  Cheni.  Soc,  Oct.,  1918.)  -W.  G. 

Utilisation  of  rice  and  its  by-products.     See  XIXa. 

Examination     of     fruit     juices      [raspberry     and 
apple).    Hiirtel   and   Soiling.    See  XIXa. 

• 

Patents. 

Yeast;  Method  of  treating  brewers'  to  render 

it  suitable  for  baking   purposes.     H.  W.  Ander- 
schou,    Exeter.    W.    Lambshead,    Paignton,    W. 
Lambshead,  jun.,  Exeter,  and  J.  M.  Ramsay,  Kil- 
marnock.  Ayrshire.     Eng.  Tat.    117, GG6,  July  24, 
1917.     (Appl.  No.  10,032  of  1917.) 
Brewers'  yeast  is  treated   first   with  an    aqueous 
solution  of  borax  and  an  alkali  carbonate,  and  sub- 
sequently with  a  solution  of  alkali  carbonate  alone. 
For  example,  25  galls,  of  yeast,  mixed  with  00  galls, 
of  water,  is  sifted  and  left  to  stand:  after  removal 
of  the  water  the  yeast  is  stirred  for  about  15  mins. 


with  50  galls,  of  water  containing  3  lb.  of  borax 
and  10  oz.  of  sodium  bicarbonate  and  allowed  to 
subside.  The  liquid  is  then  drawn  off  and  the  yeast 
stirred  for  20 — 30  mins.  with  GO  galls,  of  water  con- 
taining 7  oz.  of  potassium  carbonate  or  an  equiva- 
lent amount  of  other  alkali  carbonate. — J.  H.  L. 

Yeast;  Preparation  of .    L.  Roush,  Beaver,  Pa. 

U.S.  Pat.  1,271,371,  July  2,  191S.  Date  of  appl., 
Apr.  5,  1917. 

Yeast  is  stimulated  by  growth  in  a  fluid  culture 
mass  into  which  air  is  caused  to  penetrate  through 
a  porous  body;  e.g.,  pressed  yeast  is  invigorated  by 
introducing  it  into  a  wort  prepared  from  malt  flour, 
malt  combs,  and  flour,  and  allowing  air  to  pene- 
trate through  a  porous  body  into  the  wort. 

—J.  H.  L. 

Wort  and  other  liquids;  Aeration  and  carbonisation 

of in  connection  with  counter-current  surface 

cooling  apparatus.  P.  Robinson,  Burton-on- 
Trent.  Eng.  Pat.  117,911,  May  25,  1917.  (Appl. 
No.  7514  of  1917.) 

In  apparatus  such  as  those  used  for  cooling  and 
aerating  wort  or  carbonating  beer,  in  which  the 
liquid  and  gas  are  together  passed  through  a  tubular 
system  subjected  to  external  counter-current  cool- 
ing, claim  is  made  to  two  devices,  one  connected 
with  the  inlet  and  the  other  with  the  outlet  of  the 
tubular  system.  The  former  consists  of  a  small 
chamber  through  which  the  liquid  passes  and  into 
which  air  or  gas  is  injected  through  minute  orifices 
in  the  ends  of  one  or  more  tubes  projecting  into  the 
chamber.  The  latter  consists  of  a  small  chamber 
the  lower  part  of  which  is  filled  with  the  wort 
issuing  from  the  tubular  system,  and  this  liquid 
supports  a  float  actuating  a  snift  valve  which  con- 
trols the  pressure  of  air  or  gas  in  the  liquid  by 
allowing  it  to  blow-off  whenever  the  pressure  ex- 
ceeds the  desired  value. — J.  H.  L. 

Grain;   Process    of   treating    for    beverages. 

B.    Leibbrandt,    Santa    Cruz,    Cal.      U.S.    Pat. 

1,2G9,100,   June  11,  1918.    Date  of  appl.,  Nov.  12, 

1917. 
Wheat  in  the  form  of  whole  grains  is  first  softened 
at.  about  80°  F.  (27°  C.)  until  germination  com- 
mences, next  moistened  and  subjected  to  a  "  cook- 
ing heat  "  for  about  6  hours  until  it  becomes  mellow, 
then  dried  by  gentle  heat,  and  finally  roasted. 

—J.  H.  L. 

Sulphite   [cellulose]  liquor;  Process  of  fermenting 

.     A.    Lackman,     New     York.       U.S.     Pat. 

1,2G9,2S7,  June  11,  1918.  Date  of  appl.,  Feb.  2G, 
1912. 

The  waste  sulphite  liquor  is  brought  to  the  boil 
and  a  quantity  of  sulphuric  acid,  e.g.,  about  0-2%, 
substantially  equivalent  to  the  sulphur  dioxide  and 
sulphites  present,  is  added  to  the  hot  liquor;  the 
sulphur  dioxide  liberated  is  removed  in  the  gaseous 
form,  and  the  acidified  liquor  is  cooled  and  fer- 
mented.—J.  F.  B. 

Sulphite    [cellulose]  liquors;  Process    of  obtaining 

alcohol  from .    R.  H.  McKee.  Ridgefield  Park. 

N.J.  U.S.  Pat.  1.273,392,  July  23,  1918.  Date  of 
appl..  Aug.  27,  1917. 
Yeast  is  added  to  sulphite  liquor  containing  an 
appreciable  amount  of  free  sulphurous  acid,  the 
solution  being  aerated  substantially  throughout  the 
fermentation,  thereby  maintaining  the  fermentative 
action:  alcohol  vapours  are  recovered  from  the 
exit  gases  by  scrubbing  them  with  unfermented 
liquor.— J.  F.  B. 
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llistillintj  liquid  mixtures  or  [alcoholic]   solutions; 

\h  thud  of .    H.  O.  V.  I'.orgstroin,  Stockholm, 

Sweden.  U.S.  Tat.  1.271,t>54.  .lulv  11,  I'.llS.  Date 
of  appl..  Jan.  S.  1017. 

In  the  recovery  of  relatively  small  proportions  of 
alcohol  from  an  aqueous  liquid,  the  tatter,  suitably 
preheated,  la  Introduced  Into  a  column  still  at  a 
point  above  the  lower  de-alenholising  portion,  In 
whlcb  it  is  boiled  by  Injection  of  steam.  The 
alcoholic  vapours  produced,  after  mounting  through 
the  upper  dephlegmating  portion  of  the  column, 
yield  their  heat  (in  a  tubular  cooler)  to  a  cooling 
liquid  (water)  which,  being  maintained  under  a 
iclatively  low  pressure,  becomes  vaporised  and  thus 
yields  a  useful  quantity  of  steam. — J.  H.  L. 

tges;  Process  of  stabilising  temperance  cereal 

.    ('.  S.  Ash.  Assignor  to  Gould  and  Ash,  San 

Francisco,  Cal.  r.s.  Pat.  1,271,091,  July  9,  191& 
Date  of  appl.,  Nov.  15,  1917. 

The  beverages  are  rendered  chill-proof  and  capable 
Of  undergoing  pasteurisation  without   deterioration 

of  Savour  by  treating  them,  at  any  stage  of  their 
manufacture,  with  tannin  and  sulphurous  acid  or 
its  salts,  and  removing  the  precipitate  formed 
thereby.  CCp.  r.s.  Pat.  1,234,255;  this  .T..  1917, 
1050.)— 3.  H.  L. 

Vinegar-making;  Process  of  .     Apparatus  for 

vinegar-making.  E.  Klein.  Poekskill,  N.Y.  U.S. 
Pus.  (a)  1,272,276  and  (b)  1,272,277,  .July  9,  1918. 
Date  of  appl.,  Jan.  12,  1916. 

(a)  Trre  vapours  escaping  with  the  spent  air  from 

an  aeetitier  working  on  the  Schutzenbach  principle 

indensed  bj  means  of  the  Incoming  gyle,  which 

has  previously  been  cooled,  and  the  mixture  is  then 

subjected  to  the  action  of  fresh  air.  (b)  An  acetifier 

is  divided  by  a  number  of  false  bottoms  into  a 
vertical  series  of  compartments,  these  false  bottoms 
consisting  of  strips  with  spaces  between.  Means 
are  provided  for  cooling  the  gyle,  and  for  making 
air  rise  throush  the  false  bottoms  at  a  temperature 
automatically  maintained  below  a  predetermined 
maximum. — C.   A.  M. 

Alcohol;  Process  fur  the  manufacture  of from 

grain  in  open  oats  with  the  employment  of 
saccharifying  mticors.  H.  Boulard,  Paris  U.S. 
I'at.  1,266,657,  May  21,  1918.   Date  of  appl.,  Dec.  7, 

ran;. 

Sm    Bug.  Tat.  102,945  of  101U:  this  J..  1918,  525  a. 


Bread-making  process.    U.S.  Tat.  l.2';o,7.r>4.      See 

XIXa. 


XIXa.  -FOODS. 

Wheat,    flour,   etc;    Determination    of    the    non- 
digestible  residue  in  —    by  means  of  pancreatin. 

I..  Devillers.    J.  I'harm.  Chim.,  1918,  18.  5—12. 

Five  grms.  of  the  wheat  (whole  grains)  is  placed 
in  a  thick-walled  stoppered  Bass  and  covered  with 
odium  borate  solution  (38-20  grms.  per  litre) 
diluted  with  three  linn  s  ils  volume  "f  water.  The 
flask  is  immersed  in  water  at  55°  C.  for  12  hrs.,  the 
contents  then  shaken,  the  grains  collected  on  a 
Sieve,  washed  with  warm  water,  returned  to  the 
flask,  and  again  heated  at  55* C.  with  25  c.c.  of 
V  .1  sodium  borate  solution,  .'!  C.C.  of  VI  calcium 
chloride  solution,  2-5  C.C.  of  1",',  pancreatin  solution 
(in  chloroform  water),  and  sufficient  water  to 
make  the  volume  up  to  100  c.c.  The  mixture 
is     stirred     until     the     grains     are     disintegrated 


(this  requires  from  1  to  2  hrs.),  the  flask 
is  then  closed  securely  and  heated,  first  at 
75°  C.  for  30  mins.,  and  then  in  an  autoclave 
at.  1L'0°C.  for  US  mins.  After  cooling  to  55°  C, 
2-5  c.c.  of  the  pancreatin  solution  is  added,  and  the 
mixture  maintained  at  55°  0.  until  all  the  starch 
has  been  hydrolysed  ( iodine  lest ).  Ten  C.C.  of  N/1 
hydrochloric  add  is  then  added,  the  heating  at 
55°  C.  continued  lor  I  hi.,  and  the  insoluble  lesidue 
Collected,  dried,  ami   weighed.      Wheal    yields  from 

9-9  to  H'."i",  of  insoluble  matter  (calculated  on  the 
dry  substance),  Hours  IS  lo  8-2%,  bread  7-5%,  and 
bran  35-2%.— W.  I".  S. 

Maize   protein;  Efficiency   of  in  adult  human 

nutrition.  II.  C.  Sherman  and  J.  C.  Winters. 
J.  Biol.  Chem.,  1918,  35,  ::oi— 311. 
Feeding  experiments  with  maize  on  a  young  woman 
are  described,  which  show  that  nitrogenous  equili- 
brium can  be  maintained  over  long  periods  with 
a  protein  intake  considerably  below  that  of  the 
Chittenden  standard,  and  of  which  very  much  the 
largest  part  may  be  maize  protein.  This  indicates 
that  the  protein  in  maize  is  sufficient  to  maintain 
life  even  in  the  case  of  a  low  protein  diet. 
Ordinarily,  therefore,  the  substitution  of  maize  pro- 
duels  for  those  of  wheat  is  physiologically  justified. 

— H.  W.  B. 

Rice  and  its  by-products;  Utilisation  of .    Bull. 

Imp.  Inst.,  1918,  16,   1l>— 24. 

\  itombek  of  samples  of  Burmese  rice  have  been 
examined,  classified,  and  analysed,  all  of  which 
would  be  suitable  for  starch  manufacture  and 
brewing.  In  Ihese  industries  the  broken  grains  are 
employed,  and  it  is  not  considered  advisable  to 
grow  special  varieties  for  the  purpose.  For  starch 
manufacture  a  rice  of  medium  hardness  with  low 
protein  content  is  preferred.  The  variation  in  the 
percentage  of  starch  is  not  large,  and  this  per- 
centage is  not  necessarily  an  index  of  the  manu- 
facturing yield;  variations  in  the  fat  content  have 
no  influence.  "  Red  skin  "  is  objectionable,  as  it. 
gives  a  dark  solution  when  the  grain  is  softened 
by  alkali.  Yellowness  of  the  grain,  generally 
caused  by  heating  in  transit,  is  also  objectionable. 
Fully  matured  rice  is  preferred  as  being  freer  from 
undersized  granules.  For  brewing,  rices  with  a 
minimum  fat-content  and  maximum  percentage  of 
starch  give  the  best  results.  Rice  Straw  for  paper- 
making.  A  sample  of  Egyptian  rice-straw  has  been 
tested,  containing  moisture,  118;  ash.  17-fl:  cellu- 
lose. 50%.  The  length  of  the  ultimate  fibres  was 
0-6 — 30  mm.;  mostly  0-9 — 1-3  mm.  On  digestion  for 
4  hours  at,  140°  C.  witli  14%  of  Caustic  soda  the 
yield  of  dry  pulp  was  44%:  with  10%  of  soda,  50%; 
and  with  S%  of  soda,  52%,  all  expressed  as  dry 
pulp  on  air  dry  straw.  These  pulps  all  bleached 
easily  to  a  pale  cream  colour,  almost  white.  On 
digestion  for  12  hours  at  140°  C.  with  20%  of  lime, 
the  straw  yielded  56%  of  yellow  straw  pulp  suitable 
for  boards  and  brown  papers.  The  above  experi- 
ments showed  that  a  good  bleaching  pulp  could  be 
obtained  with  an  unusually  small  consumption  of 
soda,  but  this  advantage  is  partly  counterbalanced 
by  losses  in  I  he  recovery  of  soda  from  a  material 
containing  such  a  large  proportion  of  silica.  Rice 
liusks.  The  sample  examined  contained  on  the  dry 
substance  14-7%  of  ash  and  42%  of  cellulose;  the 
fibres  varied  in  length  from  0-5  to  1-5  mm.,  being 
mostly  0-5 — 0-7  mm.  When  digested  for  i\  hours 
al  l40°O.  with  16%  of  caustic  soda,  the  husks 
yielded  .10%  of  dry  pulp  on  the  air  dry  weight. 
The  pulp  contained  a  large  proportion  of  gelatinous 
material  and  could  not  tic  bleached  satisfactorily. 
II  gave  a  very  weak  and  brittle  paper,  and  could 
not  be  used  in  paper-making  except  as  a  filler  in 
admixture  with  pulps  of  longer  fibre. — J.  F.  B. 
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Milk;  Correlation  between  the  percentage  of  fat  in 

cow's and  the  yield.    E.  Roberts.    J.  Agric. 

Res.,  1918,  14,  67—96. 
The  results  of  a  statistical  investigation  into  the 
relation  between  quality  and  yield  of  cow's  milk 
are  given  in  the  case  of  American  cattle.  The 
breeds  studied  were  Jerseys.  Guernseys,  Ayrshires, 
Holstein-Friesians,  and  unclassified  cows.  It  was 
found  that  the  yield  of  milk  increased  with  age 
up  to  5  years  (cows  over  5  were  classed  with 
those  of  5).  The  percentage  of  fat  remained  con- 
stant, except  for  the  Ayrshires,  where  there  was 
a  decrease  with  age.  Breed  had  an  influence  on 
the  variability  of  the  two  factors  :  for  variability 
in  yield  the  order  was  Holsteins,  Ayrshires  and 
Guernseys  equal,  Jerseys;  for  variability  in  fat 
the  order  was  Jerseys,  Guernseys,  Ayrshires  and 
Holsteins  equal.  The  total  yearly  yields  were : 
Holsteins,  14,443  lb. ;  Ayrshires,  9417  lb. ;  Guernseys, 
8644  lb.;  Jerseys,  7491  lb.;  unclassified,  5824  lb. 
The  average  percentages  of  fat  were  :  Jerseys.  5-39 ; 
Guernseys,  503;  Ayrshires,  3-93;  unclassified,  3-90; 
Holsteins,  3-43.— J.  H.  J. 

Milk;  Effect  of  heat  on   the  citric  acid  content  of 

.     isolation  of  citric  acid  from  milk.     H.   H. 

Sommer  and  E.  B.  Hart.  J.  Biol.  Chem.,  191S, 
35,  313—318. 
Milk  contains  about  0-2%  of  citric  acid.  The  con- 
tent of  citric  acid  is  not  affected  by  heating  the 
milk.  The  anti-scorbtitic  property  of  milk,  which 
is  lost  by  heating,  cannot  therefore  be  associated 
with  its  content  of  citric  acid.  (See  further  J. 
Chem.  Soc,  1918,  i.,  465.)— H.  W.  B. 

Ohymosin  (rennet)  and  pepsin;  Action  of .    TV. 

Action  of  the  enzymes  on  sodium  caseinogenate. 
O.  Hammarsten.  Z.  phvsiol.  Chem.,  1918,  102. 
33—77. 

Tiie  differences  in  the  action  of  two  extracts  of 
gastric  mucous  membrane  containing  pepsin  and 
rennet  on  milk  and  on  fibrin  or  white  of  egg  are 
exactly  paralleled  by  their  action  on  sodium 
caseinogenate  in  alkaline  and  acid  solution  respec- 
tively. Thus,  if  one  extract  shows  relatively 
greater  clotting  than  digesting  power  when  tested 
on  milk  and  on  fibrin,  then  it  is  found  that  its 
action  on  sodium  caseinogenate  is  more  marked  in 
alkaline  than  in  acid  solution.  These  facts  support 
the  hypothesis  which  regards  rennet  and  pepsin 
as  two  distinct  enzymes. — H.  W.  B. 

Fruit  juices   [raspberry   and  apple];   Examination 

of  .    F.    Hiirtel  and   J.  Soiling.     Z.   Unters. 

Nahr.  Genussm.,  1918,  35,  437—442. 

Six  samples  of  raspberry  juice,  which  had  been 
fermented  in  the  presence  of  the  fruit,  then  ex- 
pressed, and  filtered,  yielded  the  following  results 
on  analysis :— Sp.  gr.,  10139  to  10171;  alcohol.  1-96 
to  3-48;  total  solids,  3-48  to  515;  acidity,  1-46  to 
219;  sucrose,  none;  invert  sugar,  009  to  0-40: 
ash,  0-44  to  0-71  grm.  per  100  c.c. ;  alkalinity  value, 
10-50  to  1217.  A  raspberry  juice  expressed  directly 
had  sp.  gr.  10361;  alcohol,  none:  total  solids,  8-48; 
acidity,  117;  sucrose,  0034;  invert  sugar,  5-54; 
ash,  0-49  grm.  per  100  c.c. ;  alkalinity  value,  10  09. 
Analyses  are  also  given  of  24  raspberry  juices 
which  had  been  treated  with  various  preservatives. 
kept  for  1  year,  and  then  examined.  Salicylic 
acid  (1  grm.  per  litre)  gave  the  best  results,  then 
followed  hydrofluoric  acid  (0-5  grm.  per  litre), 
benzoic  acid  (1-5  grm.  per  litre),  and  formic  acid 
(2-5  grins,  per  litre).  Seven  of  the  samples  had 
decomposed  in  spite  of  the  presence  of  preserva- 
tive, and  four  of  these  had  been  preserved  with 
formic  acid.  A  sample  of  apple  juice  was  also 
examined,  the  first,  last,  and  main  runnings  being 
analysed  separately  to  see  whether  there  was  any 
difference  in  these  portions  of  the  juice;  no  differ- 


ence was  found.  The  results  for  the  main  runnings 
were: — Sp.  gr.,  10500;  alcohol,  none;  total  solids, 
12-ls;  acidity,  0-66;  sucrose,  1-70;  invert  siigarT 
802;  ash,  0-28.— W.  P.  S. 

Sudan-grass  hay;  Composition  and  digestibility  of 

.    W.    G.   Gaessler   and    A.   O.    McCandlish. 

J.  Agric.  Res.,  1918,  14,  176—185. 
The  dry  matter  of  Sudan-grass  (Andropogon 
sorghum)  hay  changes  slightly  in  composition  from 
the  time  of  heading  until  the  crop  is  ripe.  The  pro- 
tein and  fat  content  increase  in  the  early  stages  of 
ripening  and  then  decrease,  whilst  the  changes  in 
the  nitrogen-free  extract  (carbohydrates)  and  ash 
content  are  in  the  opposite  direction.  There  is 
very  little  change  in  the  fibre  content  of  the  dry 
matter  from  the  time  the  Sudan  grass  heads  out 
until  it  is  fully  ripe.  Either  as  a  green  feed  or 
as  hay  Sudan  grass  is  very  palatable,  and  the 
hay  has  a  comparatively  high  apparent  digesti- 
bility, the  coefficients  of  digestibility,  as  determined 
with  two  heifers  a  year  and  a  half  old,  being  dry 
matter  64-9%,  protein  47-4%,  nitrogen-free  extract 
67-8%,  fibre  70-6%,  ether  extract  58-4  .  Sudan- 
grass  hay  supplies  energy  to  cattle  much  more 
efficiently  than  it  does  protein  as  compared  with 
hay  from  timothy  or  millet. — W.  G. 

Rape    straw    as    a    paper    and    fodder*  material. 
Heuser  and    Blasweiler.    See   V. 

Cephalin.        V.    Hydrocephaly    of   the    egg    yolk. 
Levene   and   West.    See   XX. 

Histidine   and  carnoHne.    Synthesis   of  carnosinc. 
Baumann  and  Ingvaldsen.    See  XX. 

Erratum 

Detection  of  cane  sugar  in  milk.  G.  D.  Elsdon 
(see  this  J.,  1918,  558  a).  In  lines  4  and  5  of 
abstract  read  "  3.Y  hydrochloric  acid,"  and  for 
"0-1  grm.  of  resorcinol  "  read  "0-5  grm." 

Patents. 

Dry  milk  or  milk-poicder;  Impts.  in,  and  apparatus 

for,    the  production   of  .       R.   R.  F.  Butler. 

Devizes.     Eng.  Pat.  117,713,  Aug.  23,  1917.     (Appl. 
No.  12,130  of  1917.) 

Ix  apparatus  in  which  milk  is  dried  on  heated 
cylinders,  the  milk  is  kept  cool,  up  to  the  moment 
when  it  comes  into  contact  with  the  heated 
cylinder,  by  circulating  cold  brine  through  a  jacket 
surrounding  the  containing  tray  and  also  througli 
the  feed  rollers— W.  P.  S. 


Emulsifying    apparatus    [for   milk].    J.   T.   Davis. 

Alameda,   Cal.,    Assignor  to  J.    Rothschild,   San 

Francisco,  Cal.     U.S.  Pat.  1.269,399,  June  11,  191S. 

Date  of  appl.,  July  13,  1917. 

Ax  apparatus  for  emulsifying  milk  consists  of  two 

discs  having  on  their   adjacent  surfaces   a  series 

of  concentric  circular  grooves,  the  grooves  of  one 

disc  being  eccentric  to  those  of  the  other;  means 

are  provided  for  revolving  the  discs  and  pressing 

them  together. — W.  P.  S. 

Butter  substitutes  and  the  like  and  the  preparation 
of  same.  J.  J.  A.  Talbot,  Southsea.  Eng.  Pat. 
11S.215,  Dec.  13,  1917.  (Appl.  No.  1S,546  of  1917.) 
Waste  fat  and  meat  are  cut  up  and  shredded  and 
slowly  melted,  with  or  without  the  addition  of 
chopped  marrow  or  other  bones,  at  about  42°  C. 
the  material  being  clarified  by  the  addition  of 
salt  at  intervals.  The  melted  fat  is  strained  from 
uumelted  particles  and  impurities  and  poured  into 
a  mixing  vessel  where  it  is  churned  with  milk  and 
a  binding  agent  such  as  white  of  egg  or  dried 
blood.    The  melting  process  may  be  accelerated  and 
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coagulation  of  the  fa  I  on  the  sides  of  the  molting 
vessel  prevented  by  the  use  of  a  wooden  plunger  or 
other  squeezing  device.— C,  A.  M. 


Milk-food  product  and  method  "i  making  the  same. 
w.  P.  M.  Grelck,  Lincoln,  Nebr.  D.S  Pat. 
1,272,036,  July  St,  1918.  Date  of  appl.,  Dor.  26, 
1810. 

A  FASTI)  (USED  acid  milk  food   product  is  prepared 
liy  subjecting  soured   milk   In  the  action  Of  8   jet   of 

steam  whereby  the  casein  is  precipitated  and  when 
shaken  is  obtained  in  the  form  of  minute,  mutually 

nonadherent     particles.       These    particles     1'iay    he 
mixed   with  extract  of   malt,   and    the    excess   fluid 

removed.— W.  G. 


Prepared  food.    Vegetable  milk.    A.  S.  Burdlck  and 

c.  Nielsen,  Assignors  in  The  Abbott  Laboratories, 
Chicago,    111.       U.S.    Pats,     (a)    1,273,144    and 
mi  1,273,145,  .July  23,  1918.     Date  of  appl.,  July  18, 
DM.7. 
(a)  Soy   beans    are     soaked   in  water,     the     water 
drained  off,  the  beans  mashed,  and  the  mash  ex- 
tracted with  water.     The  extract    is  mechanically 
separated   from   the   residue,    tillered,    mixed   with 
a  cereal  flour  gruel  which  has  been  mailed  to  pro- 
duce   a    syrupy    liquid    containing    dexlrins    and 
sugar,  and   salts  as  contained   in  body  tissues  are 
added    in    the    desired    proportions,     (u)  Grain   is 

soaked  ill  water,  (lie  water  drained  Off,  the  residual 
grain  mashed,  the  mash  extracted  with  water,  and 
the  extract  separated  from  the  unextracted  residue. 

— C.  A.  M. 


Dietetic  food;  Apparatus  for  tin-  production  of 

ami  fur  obtaining  fat  from  animal  carcases  and 
refuse.  G.  Zwicky,  Geneva,  Switzerland.  Eng. 
Pat.  117.S52,  Aug.  7,  1917.  (Appl.  No.  11,330  of 
1917.) 

Tin:  material  is  disintegrated  by  heating  it  under 
pressure  in  a  stcani-.jaeketed  vessel  provided  with 
a  stirrer;  Hie  separated  fat  is  then  removed  from 
the  surface  of  the  mass,  and  the  latter  is  dried  by 
stirring  it,  while  hot  compressed  air  is  forced 
through  it.  The  air  inlets  are  at  Hie  bottom  of 
the  vessel,  botli  at  the  circumference  and  at  the 
centre.  The  dried  material  is  discharged  through 
an  opening  at  the  bottom  of  the  vessel.— W.  P.  S. 

Flour;   Treating  .     II.    Grevllle,    Birkenhead. 

Bug.  Tat.  117,1)17,  June  2$,  1917.     (Appl.  No.  927-1 

ot  r.MT.i 

Iv  onler  to  give  a  greater  body  and  improved  pile 
to  the  bread  from  weak  or  medium  wheat  mixtures, 
I  he  sulphates  or  acid  sulphates  of  sodium,  potas- 
sium, or  ammonium  either  singly  or  conjointly,  or 
mixed  with  oilier  substances,  are  mixed  in  powdered 
or  granular  form  with  the  flour  at  the  rate  of 
1 — 2  oz.  per  sach  of  280  lb.  of  Sour,  the  exact  amount 
to  be  added  to  a  particular  flour  being  ascertained 
by  trial  bakings.— W.  G. 


Bread-making  process.  F.  P.  Slebel,  Assignor  to 
Sielicl  Institute  of  Techmdogy,  Chicago.  U.S. 
l'at.   1.209.7.-j4,   June    18,    1918.      Date  of  appl., 

l'.-b.  16,  mis. 

A  mvsii  prepared  with  malt  and  water  is  sacchari- 
fied, tli"  won  is  separated,  corded,  mixed  with  yeast, 
and.  when  fermentation  has  commenced,  the  mix- 
ture is  added  to  the  dough.  A  dough  for  bread 
making  is  prepared  from  "brewers'  grains"  in 
I  dace  of  other  flour,  and  a  fermenting  wort  in  place 
of  ordinary  sugar. — W.  P.  S. 


Food;   Prepared  and  process  for  making  the 

same.     X.    Kuzuiler,    Uarlsdale,    N.Y.     U.S.'  Pat. 

1,273,072,  July  16,    1918.    Date  of  appl.,   May  7, 

Food  is  cooked  with  a   liquid  until  practically  all 

the    soluble    Constituents    are    dissolved    out.       The 

solid  portion  is  then  removed  and  dried,  and  the 
solution  is  evaporated  to  a  volume  such  as  will  be 
absorbed  by  the  solid  portion;  with  which  it  is  then 

mixed,  any  necessary  flavouring  being  added,  and 
the  Whole  heated  al  Hilt0— L'l(l°  F.  (71°  99  °( '.  I  for 
a  lime  sufficient  to  sterilise  it  and  dry  it  without 
overcooking.  The  product  is  packed  in  moisture- 
proof  containers. — \V.  G. 

Milk   product;    Desiccated    and    process    and 

apparatus  for  manufacturing  it.  C.  H.  Campbell, 
New  York.  Eng.  Pat.  117,2711,  Apr.  5,  1917. 
(Appl.  No.  4967  Of  1917.) 

See  U.S.  Pat.  1,233,440  of  1917;  this  J.,  1917,  1025. 

Method  of  treating  brewers'  yeast  to  render  it  suit- 
able for  baking  purposes.  Eug.  Pat.  117,000.  See 
XVIII. 


XIXb.-WATER  PURIFICATION  ;  SANITATION. 

Water;  Bacteriological  examination  of  .  De- 
tection of  indole-forming  bacteria  by  the  bile- 
dextrose  and  phenol  methods.  L.  Bourdet.  J. 
Pharin.  Chim.,  1918,  18,  42 — 16. 

Comparison  of  the  bile-dextrose  method  proposed 
by  Grysez  and  1'ieret  (Presse  Med.,  Oct.,  1917) 
with  the  ordinary  method  showed  that  the  results 
obtained  do  not  agree  well  with  each  other  in  many 
eases.  Of  fifty  samples  of  water  tested  by  the 
methods,  concordant  results  were  obtained  in 
twenty  cases  only;  in  the  others,  higher  results 
were  obtained  sometimes  by  the  bile-dextrose 
method  and  sometimes  by  the  phenol  method. 

— W.  P.  S. 


Copper;  Determination  of in  insecticides.   G.  S. 

Jamieson.    Chem.  and  Met.  Eng.,  191S,  19,  185. 

From  0-2  to  0-5  grm.  of  the  insecticide  is  moistened 
with  10  c.c.  of  water,  and  5  c.c.  of  sulphuric  acid 
(1 :  3)  added.  The  mixture  is  then  heated,  and, 
when  completely  decomposed,  most  of  the  free 
acid  is  neutralised  witli  ammonia.  The  solution 
is  heated  nearly  to  boiling,  and  10  c.c.  of  sulphurous 
acid  and  5  to  10  c.c.  of  a  10%  solution  of  thio- 
cyanate  added.  The  precipitate  is  allowed  to  settle. 
filtered  off,  washed,  dissolved  in  a  mixture  of 
35  C.c.  of  concentrated  hydrochloric  acid  and  20  c.c. 
of  water,  and  7  c.c.  of  chloroform  added.  The  solu- 
tion is  then  titrated  with  a  potassium  iodate  solu- 
tion containing  11-7K4  grins.  KI03  per  litre,  each  c.c 
corresponding  to  0-0(12  grm.  of  copper.  The  titration 
is  done  in  a  stoppered  bottle  which  is  well  shaken 
after  each  addition  of  iodate.— F.  C.  Th. 

Patents. 

[Sewage]    water-purifier.     Sewage  treatment.     G. 
Moore,    Joplin,    Mo.,    Assignor   lo    The   Chemical 
Process  Co..  New  York.    U.S.  Pats.  1,271,925  and 
1. 271,92i;,   July   9,  1918.    Date  of  appl.,    Oct.  31, 
1914. 
SEWAGE  is  passed  into  a  container  where  it  is  con- 
tinuously agitated  in  presence  of  previously  coagu- 
lated sewage  solids,  and  also,  if  desired,  in  presence 
of  fuel  solids.       From  tills;  container  the  sewage  is 
passed  into  a  second  container,    where  the  solids 
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are  separated  in  the  lower  portion  and  returned  to 
the  first  container,  whilst  the  liquid  with  suspended 
solids  passes  away  at  the  top  into  sl  third  container, 
where  it  is  filtered  or  otherwise  separated  from  the 
suspended  solids.  The  latter  may  be  converted  into 
a  fuel.— J.  H.  J. 

Water-softening  apparatus.     Means  for  regulating 
water-softening  apparatus.    Means  for  regulating 
the     feed     of    chemicals     in     water  -  softening 
apparatus.      C.   L.  Kennicott,  Chicago  Heights, 
111.,   Assignor  to  The  Pernratit  Co.,   New  York. 
U.S.  Pats,  (a)  1,272,052,  (b)  1.272,053.  (c)  1,272,054, 
July  it.  litis.    Date  of  appl.,  Mar.  20,  1910. 
(a)   The  apparatus  consists  of  a    vertical    drum, 
filled  except  at  the  top  and  bottom  with  a  base- 
exchanging  material.    A  float  lies  on  the  top  of  the 
material  and  actuates  an  air  outlet  valve,  whereby 
the  water  entering  at  the  top  may  pass  down  as  a 
solid  column  through   the  material   at   a  uniform 
rate.    An  outlet  for  the  softened  water  is  provided 
at  the  bottom,     (b)  A  portion  of  the  raw  water  Is 
by-passed  into  a  bucket  which  floats  in  a  tank  and 
controls  the  outlet   of  a  chemical   tank  so   as  to 
discharge  the  chemicals  into  the   main   stream  of 
raw  water,     (c)  Means  are  provided  for  supplying 
displacing  fluid  to  the  chemical  tank  in  an  amount 
which  is  regulated  by  the  position  of  the  bucket. 
An  overflow  for  the  chemical  tank  is  provided  and 
means  for  mixing  the  liquid  overflowing  with  the 
main  stream  of  raw  water. — J.  H.  J. 

Bacteria  destruction  bit  pressure;  Method  of . 

J.  R.  Witzel,  Philadelphia,  Pa.,  Assignor  to  Food 
Sterilization  Co.  U.S.  Pat.  1,269,562,  June  11, 
1918.  Date  of  appl.,  Jan.  29,  1917. 
Fluid  containing  cell  bodies  and  organisms  in  sus- 
pension is  confined  in  a  vessel,  which  is  exhausted 
to  cause  an  expansion  of  the  cell  bodies,  and  a 
pressure  of  about  75,000  to  100,000  lb.  per  sq.  in. 
Is  then  applied  to  break  down  the  bodies.  The 
organisms  are  destroyed  and  the  cell  bodies  are 
ruptured  or  disintegrated,  so  that  the  substances 
are  more  intimately  diffused  throughout  the  con- 
taining fluid. — B.  N. 

[Sewage]  sludge;  Apparatus  for  pressing  activated 

.      W.    Bueklev,     Chicago,    111.      U.S.    Pat. 

1,271,425,  July  2,  1918.  Date  of  appl.,  July  20. 
1916. 
Sludge  is  automatically  delivered  at  intervals  from 
a  container  into  a  vessel  from  which  it  is  forced 
into  a  filter-press,  the  frequency  of  the  deliveries 
depending  upon  the  speed  of  filtration. — C.  A.  M. 

Insecticides.  J.  F.  Moseley  and  E.  M'Cardell,  Man- 
chester. Eng.  Pat.  117,916,  June  9,  1917.  (Appl. 
No.  8252  of  1917.) 
Tetrachloroethane  or  other  halogen-substituted 
hydrocarbon  is  mixed  with  naphthalene,  and  the 
resulting  solution  is  emulsified  with  soap  or  an 
alkali  salt  of  a  sulphonated  fatty  acid.  The  product 
is  miscible  with  water;  it  may  be  mixed  with 
diatomaceous  earth  to  form  a  dusting  powder.  An 
alkali  borate  or  silicate  may  lie  incorporated  with 
the  soap  before  emulsification. — J.  H.  J. 

Vermin  [rats,  mice,  etc.];  Substance  [S-methuhran- 

thine]  for  the   destruction  of  .     Farbenfabr. 

vorm.  F.  Baver  und  Co.  Ger.  Tat.  305,926,  Nov.  5, 
1915. 
3-Methylxanthtxe.  with  or  without  addition  of 
other  substances,  can  be  used  for  the  extermina- 
tion of  vermin  without  having  any  harmful  effect 
on  human  beings  and  domestic  animals. — L.  A.  C. 


Water;  Apparatus  for  the  softening  and  purification 

of .    J.  J.  Lassen  and  V.  F.  Hjort,  London. 

U.S.  Pat.  1,285,346,  May  7,  1918.  Date  of  appl., 
Mar.  12,  1917. 

See  Eng.  Pat.  106,514  of  1910;   this   J.,   1917,  905. 

Water  and  other  liquids;    Treatment    of  by 

ultra-violet  rays.  V.  Henri.  A.  Helbronner,  and 
M.  von  Recklinghausen,  Paris,  Assignors  to  The 
R.U.V.  Co.  U.S.  Pat.  1,266,S03,  May  21,  1918. 
Date  of  appl.,  Oct.  31,  1910.  Renewed  Aug.  13, 
1917. 

See  Eng.  Pat.  25,509  of  1909;  this  J.,  1910,  1470. 


Sterilising  liquids  [by  means  of  ultra-violet  rays]. 
M.  von  Recklinghausen,  A.  Helbronner,  and  V. 
Henri,  Paris,  Assignors  to  The  R.U.V.  Co.  U.S. 
Pat.  1,271,246,  July  2,  1918.  Date  of  appl.,  July  15, 
1915. 

See  Addition  of  Apr.  20,  1912,  to  Fr.  Pat.   453,191 
of  1912;  this  J.,  1913,  882. 

Process  for  the  separation  of  grease  from  wool 
scouring  or  like  effluents.  Eng.  Pat.  HS.332. 
See  V. 


XX.-ORGANIC  PRODUCTS;  MEDICINAL 
SUBSTANCES  ;  ESSENTIAL  OILS. 

[Ocimum]  oils;  Aromatic  from  the  Seychelles. 

Bull.  Imp.  Inst.,  1918,  16,  32—35. 

Ocimum  gratissimum  grows  as  a  weed  in  Mah6 
t  Seychelles) ;  distillation  of  entire  shoots  yielded 
01%  of  a  light  brown  oil  having  a  pronounced 
odour  of  cloves  with  a  peculiar,  not  very  pleasant 
secondary  aroma.  The  characters  of  the  oil  were 
as  follow:— Sp.  gr.  at  15°  C,  0-995;  aD  =  -141%; 
«„  =1-526  at  21°  C. ;  soluble  in  0-7  vol.  of  80% 
alcohol  at  15°  C. ;  phenols,  62%,  principally  eugenol. 
This  oil  from  the  Seychelles  differed  completely 
from  an  oil  stated  to  be  derived  from  O.  gratissi- 
mum from  the  Ivory  Coast,  which  contained  44% 
of  phenols,  almost  entirely  thymol.  The  oil  was 
not  sufficiently  pleasant  in  odour  to  be  of  use  in 
perfumery,  and  in  view  of  the  small  yield  of  oil 
the  plant  would  hardly  be  capable  of  being  utilised 
to  advantage  as  a  sot>rce  of  eugenol.  Ocimum 
basilicum  (sweet  basil)  from  the  Seychelles  yielded 
0-21%  of  an  oil  having  the  following  characters : — 
Sp.  gr.  at  15°  C,  0-962;  afl  =  +0-S2°  at  2S°  C;  7i„  = 
1-514  at  21°  C. ;  acid  value,  0-8 :  ester  value,  2-5 ; 
nearly  soluble  in  4  vols,  of  S0%  alcohol  but  not  com- 
pletely soluble  even  in  10  vols.  These  characters 
agree  generally  with  those  of  Reunion  sweet  basil 
oil.  The  Seychelles  oil  appeared  to  contain  anethol 
as  weH  as  methylctuivieol.  The  commercial 
prospects  of  this  oil  are  not  considered  encouraging. 

—J.  F.  B. 


Ajorcan   seed  and  thymol.     Bull.   Imp.  Inst.,   1918, 
16,  30—32. 

Ajowan  seed  is  derived  from  an  annual  herb,  Carum 
coptieum,  closely  related  to  the  ordinary  caraway. 
It  is  grown  mostly  in  India,  and  the  volatile  oil 
of  the  seeds  is  used  as  the  principal  source  of 
thymol.  Samples  of  seeds  from  experimental  crops 
grown  in  the  Seychelles  and  Montserrat  have  been 
examined.  The  Seychelles  seed  had  a  poor  appear- 
ance, a  large  proportion  being  small  and  immature. 
The  seed  yielded  approximately  9%  of  oil  contain- 
ing about  38%  of  thymol;  Indian  ajowan  seed 
yields  only  3—^%  of  oil  containing  40 — 55%  of 
thymol.     Consequently,  although  the  Indian  oil  is 
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richer,  the  yield  of  thymol  from  the  Seychelles  seed 
is  higher  than  from  Indian  Beed.    The  Montaerrat 

seed  yielded  3-1%  of  oil  containing  .14",,  of  thymol; 
the  oil  had  sp.  gr.  0-928  at  VBPfVBP  C,  and 
o»  =  +0-90°.  The  seed  was  barvOSted  six  months 
after  sowing  and  showed  a  yield  of  1128  lb.  per 
acre.  The  result  is  considered  to  lie  encouraging, 
hut  the  distillation  of  the  oil  should  be  carried  out 
in  the  country  of  origin.— J.  F.  B. 


Terpenes  ami  essential  oils.     c.V.V.     O.  Wallach, 
K.    l'elikan,    II.  Berthold,    I..     Augspnrger,    n. 

WorlltBer,   and    F.    Pohle.        Annalen,    HUT,     414, 
195—233. 

The  greater  part  of  the  work  has  been  already 
published.  The  expectation,  justified  by  the  accepted 
formula:  of  pinol  hydrate  and  dihydrocarvcol.  that 
the  redaction  product  of  the  former  will  !>o  identical 
with  the  menthane-2.8-dlol  obtained  by  the  addition 
of  water  to  the  latter,  is  not  borne  out  by  experi- 
ment; both  with  the  optically  active  and  inactive 
forms,  the  products  in  the  two  cases  are  quite 
dissimilar.  When  pinol  hydrate  is  reduced  by 
hydrogen  and  colloidal  palladium  In  the  absence  of 
free  acid,  dehydration  occurs  to  some  extent  and 
totrahydrocarvool  is  obtained  as  a  by-product.  This 
furnishes  a  further  proof  that  a  hydroxy]  group 
occurs  in  position  2  in  pinol  hydrate.  Terpinene 
dihydrobromide  is  formed  by  the  action  of  hydrogen 
bromide  in  glacial  acetic  add  on  i  or  J-dihydropinol 
hydrate.  Dlhydroplnol  hydrate  Is  not  identical 
with  ruenfhane-1.4-diol  or  with  menthane-2.4-diol, 
obtained  by  reducing  sabinone-glycol  by  Paal's 
method.  The  latter  dlol  has  b.pt.  'l."5°— 140°  C.  at 
9  mm.,  and  when  dehydrated  by  oxalic  acid  and 
water  yields  an  alcohol.  0,  II,!. OH,  b.pt.  219°— 
221°  0.,  sp.  gr.  04250  at  22°  C,  n„  =  l-4790,  which 
is  probably  -V-monthene^-ol  containing  a  little 
a>  (*)-menthene-2-oL  (See  also  J.  Chem.  Soc,  Oct., 
1»18.) — C.  S. 

Ti> penes  and  essential  oils.  CXXT.  Pulegenic  acid 
and  the  conversion  of  carvone  into  pulegenic  acid. 
O.  Wallach  and  W.  von  Rechenberg.  Annalen, 
11H7,  414,  233—243. 

A  s  improved  method  of  preparing  pulegenic  acid 
from  pulegone  dibromide  by  the  action  of  aqueous 
potassium  hydroxide  is  described.  The  conversion 
of  pulegenic  acid  into  dihydropulegenic  (1-methyl- 
::-isopropyl-cyclopentane-2-carboxylie)  acid,  which 
cannot  be  effected  by  direct  reduction  of  the  acid 
or  of  its  amide,  has  been  accomplished  indirectly 
through  methyl  hydrochloropulegenate.  The  amide 
of  the  reduced  acid  is  converted  by  Hofmann's 
method  into  a  base,  presumably  2-amino-l-methyl- 
:;  isopropvl-eyclopentane.  The  conversion  of  the 
0-ring  in  carvone  into  the  5-ring  of  pulegenic  acid 
and  tin'  formation  of  this  add  from  dihydro- 
oarvenolic  acid  have  been  effected.  (See  also  J. 
Chem.  Soc,  1918,  i.,  428.)— C.  S. 


'/'< -rjicncs  and  essential  Oils.    0XX1I.     liehnrioiir  of 
the    nitrosoehloriih    additive    compounds   tmrnrds 

reagents  which  eliminate  hydrogen  chloride.  O. 
Wallach,  T.  Wolff,  and  M.  Walter.  Annalen,  1918, 
414.  257—270. 

An  excellent  method  for  converting  a  nltroso- 
chloride  into  an  oxime  is  to  heat  it  with  a  mixture 
of  acetone  and  pyridine  on  the  water-bath  for  10 — 15 
minutes;  for  example,  limonenenitrosochloride  Is 
thus  converted  into  carvoxime.  In  the  case  Of 
certain  nitrosochlorides  hydrogen  chloride  Is 
eliminated  In  different  ways  by  different  reagents. 
Thus  o-terplneolnltrosocblorlde  is  converted  into 
S-hydroxy-A  6-mentheno-2-oneoxime  by  the  preceding 
method,  but  when  heated  with   anhydrous  sodium 


acetate  and  glacial  acetic  acid  it  yields  a  crystalline 
.substance,  C,„H,,0  N,  m.pt.  139°  C,  which  Is  re- 
garded as  an  oximc-oxidc.  /J-Terpineolnitroso- 
ehloride  does  not  yield  a  well-characterised  oxime. 
The  crystalline  substances  obtained  by  the  action  of 
methyl  or  ethyl  alcohol  on  the  nitrosochloride  and 
recrystallised  from  either  of  the  two  alcohols  are 
probably  mixtures.  (See  also  J.  Chem.  Soc,  191S, 
1.,  439.)— C.  S. 


Terpencs  and  essential  oils.     CXXIII.    Behaviour  of 

dibrominated  he.iacyclic  ketones  in  relation  to  the 

position   of    the   bromine  atoms.       O.    Wallach, 

H.   B.  Woodman,    W.   Jessen,  A.  Hallsteln,  and 

E.  Grote.    Annalen,  1918,   414,  271— 29G. 

When   dibromo    derivatives   of    meuthone    and    of 

carvomenthone  are   shaken  for   2—3   days  at  the 

ordinary  temperature  with  2%   aqueous  potassium 

hydroxide,    the    products   may    be    monobromides, 

phenols,    aliphatic    ketonic    acids,    or    pentacyclic 

hydroxy-carboxylic  acids  according  to  the  positions 

of    the    bromine    atoms.      Rules    are    formulated 

correlating   these  positions  and   the  nature  of  the 

product.       For    example,    1.2-dibromomenthone    is 

converted    into    «i-cresol,     and     l.d-dibromocarvo- 

menthone      into       «-keto-/?-isopropvlheptoic     acid. 

(See  also  J.  Chem.  Soc,  191S,  i.,  440.)— C.  S. 


Terpenes  and  essential  oils.  OXXIV.  Method  of 
transforming  hexacyclio  ketones  into  cyclo- 
pentanones  based  on  the  conversion  of  dibromin- 
ated cycloiiexationes  into  pentacyclic  a-hydroxy- 
carboxylic  acids.  O.  Wallach,  M.  Gerhardt,  and 
W.  Jessen.     Annalen,  1918,  414,  290— 300. 

The  dibrominated  cyclohexanones  which  are  con- 
verted into  hydroxycyclopentanecarboxylic  acids 
by  aqueous  alkali  hydroxide  (see  preceding 
abstract)  are  in  general  easily  obtained  by  treating 
the  cyclohexanone  in  glacial  acetic  acid  solution 
with  four  atoms  of  bromine.  The  first  products 
of  the  interaction  with  the  alkali  to  be  isolated  are 
substances  which  have  the  composition  of  o-di- 
ketones  but  behave  like  unsaturated  ketols.  The 
hydroxycyclopentanecarboxylic  acids  yield  cyelo- 
pentanones  by  oxidation  with  lead  peroxide  and 
sulphuric  acid.  (See  also  J.  Chem.  Soc,  1918,  i., 
442.)— C.  S. 


Terpenes  and  essential  oils.  CXXV.  Compounds  of 
the  eucarvone  series.  O.  Wallach  and  M.  Stand- 
acher.  Annalen,  1918,  414,  307—375. 
By  reduction  with  sodium  and  alcohol  /3-dihydro- 
eucarvoxime  yields  tetrahvdroeucarvylamine, 
C10H19NH2,  b.pt.  208-5°  C,  sp.  gr.  0-8080  at  21°  C, 
?iD  =  1-41105,  several  derivatives  of  which  are 
described.  By  bromination  in  glacial  acetic  acid 
tetrahydroeucarvone  yields,  at  0°  C,  a  monobromo- 
derivative,  C  H17OBr,  m.pt.  32°  C,  or,  without 
cooling,  a  dibromo-derivative,  C10H1BOBr2,  m.pt. 
08°  C.  When  treated  with  aqueous  potassium 
hvdroxide  the  former  is  converted  into  hydroxy- 
tetrahydroeucarvone,  HO.CI0II17O,  b.pt.  98°'C.  at 
12-5  mm.,  sp.  gr.  0-9810  at  20°  C,  nD =1-4626,  and 
the  latter  into  a  saturated  acid,  C,nHlfO„,  m.pt. 
91-5° — 92-5°  C,   the  constitution  of   which  has  not 

vo!  1 n  determined.     (See  also  J.  Chem.  Soc,  1918, 

1.,  444.)— C.  S. 

Elemiein  and  isoclcmicin;  Synthesis  of  .       F. 

Maul  liner.    Annalen,  1917,  414,  250—255. 

2.0-Dimethoxyphenvl  allyl  ether,  CBH3(OCH,)„-0- 
CH2.CH  :  CH2,  a  colourless  oil,  b.pt.  140°— 141°  C. 
at  14  mm.,  prepared  from  allyl  bromide  and  pyro- 
gallol  2.0-dimethyl  ether  in  boiling  acetone  in  the 
presence  of  powdered  potassium  carbonate,  is  con- 
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verted  at  220°  C.  into  2G-dimethoxy-4-allvlpbenol, 
HO.C<.H:,(OCH.1)2.CH:,.CH:  CH2,  b.pt.  168°— 169°  C. 
at  11  mm.,  the  methylation  of  which  yields  3.4.5- 
triruethoxyallylbenzene,  identical  with  eleniicin. 
The  position  of  the  allyl  group  is  proved  by  oxidis- 
ing the  substance  to  gallic  acid  trimethyl  ether, 
and  of  the  double  linking  by  decomposing  the 
ozonide  with  water,  whereby  hoinogallaldehyde 
trimethyl  ether  is  produced.  Synthetic  elemicin  is 
converted  into  isoelemicin  (3.4.5-triniethoxy- 
propenylbenzene)  by  warming  with  alcoholic 
potassium  hydroxide:  the  ozonide  of  the  latter 
yields  gallaldehyde  trimethyl  ether  on  treatment 
with  water. — C.  S. 


Ginger;     Pungent     principles    of    .      II.       H. 

Nomura.       Sci.  Rep.  Tohoku   Imp.    Univ.,  1918, 
7,  G7— 77. 

The  pungent  principles  of  Japanese  ginger  on  dis- 
tillation yield,  in  addition  to  zingerone  (this  J., 
1917,  10G2),  a  substance,  shogaol,  C,,H2J0,,  b.pt. 
231°— 238° C.  at  155  mm.,  and  sp.  gr.  10448  at 
25°  C,  ti,"  =1-52467;  this  contains  a  niethoxyl 
radicle  and  also  a  hydroxy]  group,  the  presence  of 
the  latter  being  demonstrated  by  the  conversion 
of  shogaol  into  monomethyl,  monoethyl  and  mono- 
ace  tyl  derivatives.  The  presence  of  a  ketonic  group 
is  also  probable  and  reduction  with  hydrogen  and 
platinum  black  yields  a  dihydro-derivative,  thus 
proving  shogaol  to  contain  one  double  bond.  (See 
also  J.  Chem.  Soc,  191S,  i.,  446.)— D.  F.  T. 


Phenolic  ketones;  Synthesis  of  some anil  their 

tastes.    H.  Nomura   and  F.   Nozawa.     Sci.  Rep. 
Tohoku  Imp.  Univ.,  1918,  7,  79—92. 

Ix  order  to  decide  on  what  constitutional  factors 
the  pungent  taste  of  zingerone  (4-hydroxy-3- 
methoxyphenylethyl  methyl  ketone)  depends,  an 
examination  has  been  made  of  a  number  of  phenyl- 
ethyl  methyl  ketones  containing  hydroxyl  or 
methoxyl  groups  substituted  into  the  aromatic 
nucleus  and  also  of  4-hydroxy-3-methoxyphenyl- 
ethyl  phenyl  ketone.  The  results  indicate  that  of 
the  substances  thus  tested,  those  having  a  free 
hydroxyl  group  in  the  para  position  to  the  ketonic 
side  chain,  especially  those  derived  from  vanillin, 
have  a  pungent  taste  similar  to  zingerone.  The 
degree  of  pungency  is  considerably  influenced  by 
the  position  of  the  hydroxyl  group  relative  to  the 
ketonic  side  chain,  and  is  increased  by  the  presence 
of  a  meta-methoxyl  group.  The  influence  of  the 
simple  hydrocarbon  radicle  attached  to  the  ketonic 
group  is  little  greater  than  that  of  the  position  of 
the  hydroxyl  radicle  because  4-hydroxy-3-methoxy- 
phenylethyl  phenvl  ketone  resembles  zingerone  in 
taste*.     (See  also  J.  Chem.  Soc,  1918,  i.  438.) 

—I).  F.  T. 


Ceplialin.    V.    Sydrocephalin     of      the     egg-yolk. 

P.  A.  Levene  and  C.  J.   West.    J.  Biol.  Chem., 

191S,  3S,  285—290. 
Hydrocephalic  has  been  isolated  in  an  almost  pure 
state  from  the  preparation  of  hydrolecithin  in 
which  it  was  detected  as  an  impurity  (see  this  J., 
1918,  136  a).  (See  further  J.  Chem.  Soc,  1918,  i., 
421.)— H.  W.  B. 

Histidine  and  earnosine.  Synthesis  of  carnosine. 
L.  Baumann  and  T.  Ingvaldsen.  J.  Biol.  Chem., 
191S,  35,  263—276. 

Carnosine  is  shown  to  be  /3-alanylhistidine  by 
synthesis  from  histidine  and  /3-iodopropionyl 
chloride  as  well  as  by  deaminisation,  followed  by 
hydrolysis,  when  a  70%  yield  of  .histidine  is 
obtained.      The    isomeric   histidyl-^-alanine   could 


not  be  prepared.  Carnosine  is  not  hydrolysed  by 
extracts  of  dog's  liver  or  muscle.  (See  further  J. 
Chem.  Soc,  1918,  i.,  454.)— H.  W.  B. 

Foaming;  Inhibition  of  [bit  isoamyl  isovaler- 

ate].  C.  H.  Fiske.  J.  Biol.  Chem.,  191S,  35, 
411—413. 

Isoamyl  isovalerate  is  recommended  as  a  foam 
inhibitor  in  analytical  operations,  and  two  methods 
are  described  for  its  preparation:  (1)  by  heating  a 
mixture  of  isoamyl  alcohol  and  isovaleric  acid  iu 
the  presence  of  concentrated  sulphuric  acid,  and 
(2)  by  oxidising  isoamyl  alcohol  with  potassium 
bichromate  and  sulphuric  acid.  (See  further  J. 
Chem.  Soc,  Oct.,  1918.)— H.  W.  B. 

Aldehydes;    Reduction    of  to   corresponding 

alcoliols.  I.  Reduction  of  heptoie  aldehyde 
(cenanthol).  r.  A.  Levene  and  F.  A.  Taylor. 
J.  Biol.  Chem.,  1918,  35,  281—283. 

The  reduction  is  effected  by  an  emulsion  of  metallic 
sodium  in  toluene.  The  calculated  quantity  of 
sodium  is  suspended  in  dry  toluene,  heat  applied 
until  the  sodium  melts,  the  liquid  stirred 
vigorously  in  order  to  form  a  fine  emulsion,  and 
then  cooled  quickly  in  ice,  the  stirring  being 
continued.  The  aldehyde,  dissolved  in  glacial 
acetic  acid  and  toluene,  is  then  added  slowly,  and 
when  the  reduction  is  finished,  water  is  added  to 
dissolve  the  sodium  acetate,  and  the  toluene  layer 
separated  and  fractionally  distilled.  The  yield  of 
heptoie  alcohol  from  cenanthol  was  5S%  of  that 
theoretically  obtainable. — H.  W.  B. 


Patents. 

Ethylidene  diaeetate;  Manufacture  of  ■ .      Soc. 

Chim.  des  Usines  du  Rhone,  anc  Gilliard,  P. 
Monnet,  et  Cartier,  Paris.  Eng.  Pat.  112,766, 
Oct.  29,  1917.  (Appl.  No.  15,756  of  1917.)  Under 
Int.  Conv.,  Dec.  9,  1916. 

Acetylene  is  converted  into  ethylidene  diaeetate 
by  passing  the  gas  into  a  solution  of  40  parts  of 
mercuric  oxide  and  20  parts  of  methylene  sulphate 
in  1100  parts  of  glacial  acetic  acid  at  50°— 70°  C, 
the  current  of  gas  being  so  regulated  that  absorp- 
tion is  complete  and  being  continued  until  200 
parts  have  been  fixed.  Other  alkyl  sulphates  may 
be  used  in  place  of  methylene  sulphate. — D.  F.  T. 


Alkylating    reagents;  Preparation  of  certain   . 

J.  C.  Irvine  and  W.  N.  Haworth,  St.  Andrews. 
Eng.  Pat.  117,S24.  (Appl.  Nos.  5537,  Apr.  20,  and 
12,8S5,  Sep.  8,  1917.) 

By  the  action  of  sulphury]  chloride  on  methyl  or 
ethyl  alcohol  a  mixture  of  the  corresponding 
dialkyl  sulphate  and  alkyl  hydrogen  sulphate  is 
obtained.  The  reactions  may  be  represented 
2ROH+SO„Cl,  =  HOS02OR+RCl+HCl  and  2R-OH 
+  SO  Cl,  =  SO„"(OR),+2HCl.  The  sulphuryl  chloride 
may  he  prepared  separately  and  used  in  the  crude 
or  rectified  condition,  small  quantities  being  added 
to  the  alcohol  as  long  as  the  desired  reaction 
occurs,  but  care  is  necessary  to  avoid  exceeding 
5%  above  the  semimolecular  proportion  of  the 
chloride.  It  is  advantageous  to  retain  in  the 
reaction  system  the  alkyl  chloride  produced,  because 
this  tends,  by  mass  action,  to  reduce  the  formation 
of  alkyl  hydrogen  sulphate.  Instead  of  using  pre- 
formed sulphuryl  chloride,  equimolecular  quantities 
of  chlorine  and  sulphur  dioxide  may  be  passed  into 
the  alcohol,  or  the  gases  may  be  introduced  alter- 
nately, care  then  being  taken  to  avoid  the  chlorine 
being  present  in  an  excess  of  the  molecular  propor- 
tion of  the  sulphur  dioxide.  On  distillation  of  the 
final  reaction  product  under  reduced  pressure  the 
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ulkyi  hydrogen  sulphate  undergoes  decomposition 

lltl < >    SUlphoriC   arid   and   dialkyl    sulphate,    so   that 

the  latter  is  obtained  in  good  yield.    D.  B\  T. 

Photorhi mien!  [chlorinating]  apparatus.  W.  O. 
Snelllng,  Pittsburgh,  Pa.  D.8.  Pat.  1,371,790, 
J ui v  9,  1918.  Date  of  appl.,  July  1,  1914. 
Beueved  Jan.  3,  1918. 

The  apparatus  consists  of  a  reaction  chamber,  the 
side  walls  of  which  are  Impervious  to  light,  carry- 
ing B  series  of  parallel  plates  pervious  to  light. 
Which  are  so  arranged  as  to  afford  a  continuous 
passageway  for  gases  (chlorine  and  substances  to 
l.e  chlorinated)  around  the  plates  from  the  inlet  at 
one  end  of  the  chamber  to  the  outlet  at  the  other. 
The  arrangement  is  such  that  light,  directed  on  the 
apparatus,  will  act  with  greatest  actinic  effeel  on 
the  gases  nearer  the  outlet  and  with  less  aclinic 
effect   on  the  gases   nearer  the  inlet,   there  being  a 

in.  ins  tor  regulating  the  temperature  of  the 
reacting  gases  passing   through    the  passageway, 

— W.  a. 

l'n  it  i  i,l   silver:  Pre /in  nil  ion    of  .     Y.    Nukada, 

Tokyo,  Japan.    U.S.  Pat.  1,273,987,  July  1C,  1918. 
Date  of  appl.,  Sep.  34,  1917. 

Thirtv  pounds  of  "  natto  "  Is  added  to  12  gallons 
of  water  and  the  whole  heated  for  six  hours  at 
100°  C,  the  liquid  then  being  filtered  and  evap- 
orated on  a  water  bath  to  a  volume  of  9  cub.  in. 
After  standing  12  hours  the  solution  is  filtered  and 
to  it  is  added  17"5  grins,  of  silver  nitrate. — W.  G. 

Caffeine:  Process  of  recovering  .    L.  Fontan- 

e'lli.  Ferrara,  Italy.     U.S.  Pat.  1,273,054,  July  1G, 
1918.     Date  of  appl.,  Aug.  27,  1917. 

Bool  produced  in  the  roasting  of  coffee  Is  heated  in 
a  restricted  current  of  gas  to  vaporise  the  caffeine, 
and  the  gas  is  then  cooled  to  condense  the  call  cine. 

— W.  F.  F. 

Mercury  compound;  Preparation  of  an  organic . 

R.    Liiders,    Berlin-Steglitz.    Ger.    Pat.    300,198, 
May  5,  1910. 

o-Aminobutyric  acid  in  slightly  alkaline  solution 
Is  treated  with  mercuric  oxide.  The  resulting 
compound  is  easily  soluble  in  water  and  shows  a 
faintly  acid  reaction;  part  of  the  combined  mercury 
is  not  preeipitable  by  the  usual  reagents. — J.  F.  B. 

Mercury   preparations   for    therapeutic   purposes; 

1','irrss  of  producing  .     II.  Buchtala,  Gratz, 

Austria.  Assignor  to  Dr.  Baver  es  Tarsa,  Buda- 
U.S.  Pat.  1,371,846,  July  9,  191S.  Date  of 
appl.,  Aug.  18,  1915. 

See  Ger.   Pats.   207,411  and  207,412,  and  Eng.  Pat. 

11,302  of  1913;  this  J.,  1914,  220,  707. 


XXI.-PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Ammonium  persulphate;  Effect  Of  tin-  iron  content 

of    on   its   photographic   reducing    power. 

s.   E.  Sheppard.      Communication  No.  GO  from 

Eastman   Kodak    Research  Lab.     Brit.   J.  Phot., 
litis,  65,  314—315. 

Tin:  reaction  between  silver  and  ammonium  per- 
sulphate is  very  slow,  the  reactions  bet  wren  silver 
sulphate  and  ammonium  persulphate  and  between 
silver  persulphate  and  metallic  silver  being  much 
more  rapid.  The  reducing  action  of  a  pure  per- 
sulphate  bath  is   therefore  very  slow  in  starting, 


but  the  solution  can  be  activated  by  the  addition  of 
small  quantities  of  silver  solvents  such  as  silver  sul- 
phate or  ferric  sulphate.  The  variation  in  the  initial 
activities  of  different  samples  of  persulphate  is  due 
to  the  variable  iron  content;  If  this  rises  above 
1  to  2  parts  of  iron  per  1000  of  persulphate,  I  lie 
resulting  solution  is  too  active  to  be  under  proper 
control    The  Cacl  that  the  reaction  product  (silver 

sulphate)  Increases  the  activity  of  the  persulphate 
solution  explains  the  greater  proportional  effect  of 
the  reducer  on  high  densities. — B.  V.  S. 

Patents. 

Coloured  photographic  image  and  method  of  pro- 
iliuiiii;  the  same.  lless-lves  Corporation, 
Assignees  of  F.  10.  Ives,  Philadelphia,  Pa.  Eng. 
Pat.  113,017,  Feb.  19,  1918.  (Appl.  No.  2910  of 
1918.)     Under  Int.  Couv.,  Feb.  20,  1917. 

A  red  image  is  obtained  by  copper-toning  a  black 
silver  image  in,  for  instance,  a  copper-ferrieyanide- 
eitrate  toning  bath,  removing  the  silver  salt,  which 
is  formed  in  the  toning,  by  treatment  with  thio- 
sulphate,  and  then  treating  with  a  solution  of  a 
dye  or  dyes,  e.g.,  Fuehsin  and  Auramine,  to  which 
copper  acts  as  a  mordant. — B.  V.  S. 


Natural  colour  cinematography .  L.  F.  Douglass, 
San  Rafael,  Cal.,  U.S.A.  Eng.  Pat.  117,804, 
Oct.  19,  1917.     (Appl.  No.  15.22G  of  1917.) 

Alternating  screens  of  two  complementary  colours, 
e.g.,  red  and  blue-green,  are  used  in  taking  the 
negative,  from  which  a  blaek  and  white  positive  is 
taken  in  the  usual  way.  The  positive  is  then 
stained  or  toned  in  suitable  baths  in  two  processes, 
one  of  the  alternating  sets  of  pictures  being 
masked,  e.g.,  by  coating  with  a  spirit-soluble 
varnish,  while  the  other  set  is  being  treated. 

— B.  V.  S. 

Colour  photography,  F.  E.  Ives,  Philadelphia,  Pa. 
U.S.  Pat.  1,268,847,  June  11,  1918.  Date  of  appl., 
Jan.  15,  1917. 

A  two-colour  mosaic  taking-screen  is  employed,  the 
two  components  being  respectively  complementary 
to  two  of  the  primary  colours.  This  is  provided 
with  a  sensitive  film  sensitised  to  these  two  primary 
colours,  which  in  turn  is  placed  in  contact  with  a 
second  film  sensitive  to  the  third  primary  colour 
and  stained  to  prevent,  action  of  the  first  two 
primary  colours.  Exposure  is  made  through  the 
mosaic  screen.  In  printing  from  the  two  negatives 
thus  obtained,  two  positives  are  made  from  the 
one  negative  and  one  from  the  other  and  the  three 
positives  are  combined. — B.  V.  S. 


Photographs;   Method   of  and   article  for  moling 

.     J.  G.  Capsfaff,  Assignor  to  Eastman  Kodak 

Co.,  Rochester,  N.Y.    U.S.  Pat.  1,273,457,  July  23, 
1918.    Date  of  appl.,  Jan.  6,  1917. 

A  sensitised  gelatin  film  is  applied  to  a  transparent 
support  first  provided  with  a  separating  opaque 
silver  screen  Obtained  by  a  preliminary  sensitive 
coating  which  has  been  exposed,  developed,  etc.,  in 
the  usual  way  before  applying  the  second  film. 
The  support  may  be  provided  with  a  sensitised 
coating  on  the  other  side  also,  the  opaque  screen 
then  acting  as  a  protection  to  each  film  during 
exposure  of  the  other.  After  exposure  through  a 
colour-sensation  record  and  development,  etc.,  the 
film  is  treated  with  a  bleaching-hardening  bath  and 
a  suitable  dye  bath.  The  back  film  is  bleached  and 
hardened  along  with  the  exposed  parts  of  the 
upper  film,  so  that  only  the  unexposed  parts  of  the 
latter  are  stained. — B.  V.  S. 
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Tellurium  toning-bath  and  process  of  toning  photo- 
graphic elements.      E.  R.  Bullock,   Assignor   to 
Eastman  Kodak  Co.,  Rochester,  N.T.    U.S.  Pat. 
1,273,797,   July  23,  1918.     Date  of  appl.,  Apr.   5, 
1916. 
A   sepia  tone  is    produced    on  a   silver  image    by 
treatment  in  a  bath  containing  tellurium  chloride, 
hydrochloric  acid,  sodium  chloride,  and  potassium 
bromide.    The  resulting  image  may  be  intensified 
and  the  tone  modified  by  further  treatment  in  an 
aqueous  solution  of  sodium  sulphide. — B.  V.   S. 

Treatment   of   textile  fabrics,  wood,  leather,  and 
other  materials.    Eng.  Pat.  117,640.     See  V. 


XXH— EXPLOSIVES  ;  MATCHES. 

Smokeless  powder;    Detection    of  acidity   in    . 

A.  Angeli.    Atti  R.  Accad.  Lincei,   1918,  27,   I., 

164—166. 
All  the  known  methods  of  determining  the  stability 
of  smokeless  powder  exhibit  disadvantages  and  the 
author  proposes  to  replace  them  by  the  use  of  the 
indicator,  dimethylaniinoazobenzene.  The  latter 
forms  red  salts,  which  become  fixed  to  the  surface 
of  the  explosive  like  a  dyestuff  to  a  fibre.  A  few 
c.c.  of  distilled  water  containing  three  or  four 
drops  of  a  02%  alcoholic  solution  of  the  indicator 
is  poured  on  to  about  0-5  grm.  of  the  powder, 
the  whole  being  well  stirred.  Powder  of  good 
quality  turns  lemon-yellow,  whereas  if  more  or 
less  acidity  is  present,  it  becomes  more  or  less 
intensely  red;  in  either  case,  the  supernatant  liquid 
remains'  completely  colourless.  Not  all  explosives 
which  are  acid  show  low  stability  when  subjected 
to  the  heat  test,  but  experiment  demonstrates  that 
they  inflame  far  more  readily  than  normal  ex- 
plosives when  kept  in  large  amount  at  a  relatively 
high  temperature,  and  they  also  burn  irregularly 
and  incompletely,  and  in  the  firing  test  exhibit 
abnormalities  in  the  pressure  and  range.  A  dilute 
solution  of  the  above  indicator  may  be  used  for 
revealing  the  effect  of  light  on  smokeless  powder: 
the  parts  of  the  latter  which  have  been  exposed 
are  turned  red  by  the  solution,  whereas  the  other 
parts  become  yellow. — T.  H.  P. 

Source    of    error    in    Bunnell's   method    for   deter- 
mination   of    chlorates,  peroxides,  etc.      Rupp. 

See  Til. 

Patents. 

Xitro-eompounds     [trinitrotoluene];      Method     of 

separating  from  liquids.    F.  M.  G.  Johnson, 

Montreal,  Canada.  U.S.  Pat.  1,271,578,  July  9, 
litis.  Date  of  appl.,  Sep.  IS,  1917. 
Spext  acid  containing  trinitrotoluene  is  confined  at 
pressures  below  atmospheric  until  the  solid  par- 
ticles are  floated  to  the  surface  by  adhering  gas 
bubbles.  The  cleared  acid  is  drawn  off  from  below 
the  floating  mass,  and  the  latter  is  then  heated 
sufficiently  to   melt  the  trinitrotoluene.— T.   St. 

Method  of  producing  ammonium  perchlorate.    U.S. 
Pat.  1,273,477.     See  VII. 


XXm.-ANALYSIS. 

Analytical  results;  Calculation  of  .    J.  Gross- 

feld.  Chem.-Zeit.,  1918,  42,  389—391. 
Factors  are  given  in  tabular  form  for  calculating 
ivsults  from  analytical  data.  The  tables  include 
factors  for  many  elements,  inorganic  and  organic 
compounds  and  acids,  sugars,  alkaloids,  etc.  (See 
also  J.  Chem.  Soc,  Oct.,  1918.)— W.  P.  S. 


Colorimeter;  New  form  of  .    J.   C.  Bock  and 

S.  R.  Benedict.    J.  Biol.   Chem.,   191S.   35,  227— 
230. 

In  the  new  instrument,  the  prisms  employed  in 
the  Duboscq  colorimeter  are  replaced  by  mirrors, 
and  there  is  only  one  plunger,  a  cell  of  known 
dimensions  being  substituted  for  the  other.  (See 
also  J.  Chem.  Soc,  Oct.,  1918.)— H.  W.  B. 


Oases;    Apparatus   for   measurement    of    in 

volumetric  analysis.      H.  Fincke.      Chem.-Zeit., 
191S,  42,  415. 

A  200 — 250  c.c.  graduated  cylinder  is  closed  by  a 
rubber  stopper  carrying  a  siphon  with  arms  of 
equal  length,  one  of  which  reaches  nearly  to  the 
bottom  of  the  cylinder  and  the  other  nearly  to  the 
bottom  of  a  taller  and  wider  cylinder,  and  a  tube 
bent  at  an  angle  of  45°  and  connected  to  a  reaction 
flask  containing  a  weighed  quantity  of  the  sample 
sufficient  to  yield  about  100—150  c.c.  of  gas.  The 
acid  or  other  reagent  is  contained  in  a  flask  which 
is  connected  to  the  reaction  flask  by  means  of  a 
tube  bent  at  right  angles.  The  graduated  cylinder 
and  the  siphon  are  filled  with  a  saturated  solution 
of  common  salt.  The  flask  containing  the  reagent 
is  inverted  and  the  latter  then  flows  into  the 
reaction  flask,  the  gas  evolved  expelling  a  corre- 
sponding volume  of  salt  solution  from  the  first 
into  the  second  graduated  cylinder.  In  this  appa- 
ratus the  use  of  india-rubber  tubing  and  stopcocks 
is  avoided.     (See  also  J.  Chem.  Soc,  Oct..  1918.) 

—A.  B.   S. 


Gas  analysis;    Use   of  the   interferometer   in  . 

F.  M.  Seibert  and  W.  C.  Harpster.    U.S.  Bureau 
of  Mines.  Tech.  Paper  1S5,  1918.    18  pages. 

In  special  wort  requiring  analysis  of  gases  at 
frequent  intervals,  the  Rayleigh  interferometer,  as 
adapted  to  gas  analysis  by  Haber  and  Lowe  (this 
J.,  1906,  S02),  has  partly  supplanted  the  older 
analytical  methods.  It  is  suitable  for  analysing 
binary  gas  mixtures  such  as  occur  in  mines,  in 
the  production  of  oxygen  from  liquid  air,  and  in 
the  commercial  production  of  hydrogen.  For 
accurate  determinations  the  gas  chambers  consist 
of  a  cylindrical  metal  tube  1  metre  long,  and 
divided  lengthwise  by  a  metal  partition,  the  upper 
half  containing  the  gas  to  be  tested,  while  the 
lower  section  is  filled  with  a  gas  used  for  com- 
parison. Parallel  rays  from  a  Nernst  lamp  pass 
through  the  object  glass  of  a  collimator  and  travel 
in  three  parts  to  an  observation  telescope,  pro- 
ducing an  image  of,  the  slit  with  diffraction  bands. 
The  lower  half  of  the  pencil  of  rays  is  divided 
into  two  parts  by  the  metallic  partition  between 
the  gas  chambers,  each  part  also  passing  through 
a  compensator  plate,  the  upper  part  of  which  is 
fixed  and  the  lower  part  capable  of  movement  by 
means  of  a  micrometer  screw.  Thus  the  optical 
path  of  the  gas  in  the  lower  section  of  the  gas 
chamber  can  be  varied.  When  both  chambers  are 
filled  with  the  same  gas,  the  interference  effect 
produced  bv  the  lower  half  of  the  pencil  of  rays 
is  similar  to  that  produced  by  the  upper  half,  but 
if  a  difference  in  the  gas  composition  in  the  two 
sections  exists,  the  lower  band  image  is  moved 
laterally  and  can  be  brought  back  to  a  zero  position 
by  manipulation  of  the  compensating  plate.  The 
measure  of  the  movement  of  the  compensator  is 
a  measure  of  the  refractive  difference  between 
the  two  gases,  which  must  be  dry  and  at  the  same 
temperature.  In  mine  gases  a  decrease  in  the 
amount  of  oxygen  and  a  corresponding  increase 
in  the  amouut  of  nitrogen  as  compared  with  atmo- 
spheric air  would  show  imperfect  ventilation. 
Among  other  technical  uses  the  instrument  may 
be  used  to  detect  contamination  of  hydrogen  with 
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heavy  pases,  and  the  degree  of  earburisal  Ion  of 
illuminating  gas  CBXburetted  with  benzene.  (See 
also  .1.   t'liem.  Soc,  Oct.,  11)18.)— O.  A.   K. 

1  olatile  substances;  Manipulation  of  .      ///. 

A.   Slock.     Ber.,  1918,  51,  083—980. 

Tni  following  pieces  of  apparatus  are  fully 
described.  1.  An  Improved  form  of  pis  bolder  for 
Bubstances  which  can  be  condensed  i>y  liquid  air 
isce  Ber.,  1917,  50.  1006).  II.  (a)  An  arrangement 
for  Slllng  a  tube  wiili  a  gas  or  mixture,  and  sealing 
It,  without  exposure  to  the  air.  and  (b)  a  "vacuum 
tube  opener"  tor  breaking  the  capillary  of  a  scaled 
tube  and  leading  off  the  gases  wlthoul  exposure  to 
the  air.  III.  A  simple  apparatus  tor  analysing  a 
gaseous  mixture  by  measuring  the  pressure  of  the 
gas  left  uncondensed  at  different  temperatures. 
•  see  further,  J.  Cbem.  Soc.,  Oct.,  lois.)— J.  c.  W. 

.'//:]     A     tinr    physico-chemical     volumetric 
method    [for   determining ].      R.  Dubrlsay. 

Ann.  t'hiiu..  1918,  9.   25—48. 

Tin:  method  is  based  on  a  determination  of  the 
number  of  drops  formed  when  a  definite  volume  of 

vaseline  oil    mixed  Willi    stearic  add    is  allowed   to 

flow  slowly  into  a  given  volume  of  ibe  liquid,  of 
which  It  is  required  to  determine  the  acidity, 
b  -fore  and  after  the  addition  of  Increasing  amounts 

Of  standard  alkali.  II  is  found  that  there  i  I  ft 
sharp  rise  in  the  number  of  drops  formed  when 
the  liquid   is  just   neutralised. — W.  G. 


Tungsten  and  vanadium;  Determination  of in 

the   /ins',  ncr    of   titanium.    G.   Fenner.    Chein.- 
Zeit.,  1918,   42,  403. 

Wurx  a  mineral,  etc.,  containing  tungsten  and 
titanium  is  fused  with  sodium  peroxide,  the  melt 
then  I  rented  with  water,  boiled  for  a  few  niins.. 
and  tillered,  the  titanium  remains  insoluble  in  the 
iron  precipitate  whilst  the  tungsten  is  completely 
soluble  and  is  found  in  the  filtrate.  Vanadium,  if 
present  in  small  quantity  (less  than  0'5%),  remains 
almost  entirely  insoluble,  but  in  larger  quantity  a 
portion  Is  found  in  the  filtrate.  To  determine 
vanadium  in  the  presence  of  titanium,  the  mineral 
is  treated  with  hydrofluoric  acid  and  sulphuric 
acid  to  remove  silica,  the  residue  is  then  fused 
with  sodium  pyrosulphate,  the  melt  dissolved  in 
dilute  sulphuric  acid,  the  solution  Altered,  and  the 
tiltrate  treated  with  hydrogen  peroxide  until  a 
distinct  yellow  coloration  has  developed,  a  large 
excess  of  peroxide  being  avoided.  Ammonium 
fluoride  or  hydrofluoric  acid  is  then  added,  whereby 
the  yellow  colour  of  the  titanium  compound  is 
destroyed,  whilst  the  red  brown  coloration  of  the 
vanadium  compound  remains  unaffected.  Phos- 
phoric acid  is  added  to  remove  colour  due  to  iron 
sills,  and  the  vanadium  is  determined  colorimetric- 
ally  by  comparison  with  a  standard  prepared  with 
the  same  quantities  of  reagents.  i  Set'  also  .1. 
Chem.  Soc,  Oct..  1918.)— W.  P.  S. 

Mercury;    1    new    method    of  estimating   by 

means  of  zinc  filings.    M.  Francois.    Ann.  Chim., 

ltils.   10,  84— 100. 
A  MOBS  detailed  account  of  work  already  published 
(see  this  J..  1918,  445a).— W.  G. 

Quid;  determination  of  incombustible  matter  in 
coal  and  rock  dust  mixtures  in  mines.  Fieldner 
and  others.    See  IIa. 

I.aliorntory  determination  of  explosibility  of  ronl 
dust  and  nir  mixture*.  Clement  and  Lawrence. 
See  Ha. 


Determination  of  ash  of  coal.    Mastbaum.    See  IIa. 

ipparatus  for  measuring  the  loss  [of  heat]  up  the 
chimney  and  the  elements  constituting  this  loss. 
Chopin.    See  IIa. 

Modification  of  benzol  method  of  water  determina- 
tion   in    mineral    oils.     Fuchs.     See    IIa. 

Differentiation    of    natural    and     artificial     silks. 
Ilerzog.     See  V. 


Determination  of  chlorine  in  mixtures  containing 

silicates.     Bruins.     See  VII. 


Source  of  error  in  Bunsen's  mei/ioi/  for  determina- 
tion of  chlorates,  peroxide.*,  etc.     Hupp.     See  VII. 

Estimation    of    nitrates   and    nitrites.       Strecker. 
See  VII. 

Quantitative  analysis  of  vanadium  compound*  with 
the  aid  of  carbon  tetrachloride.  Jannasch  and 
Harwood.    See   VII. 

Neutralisation  of   hydrogen   peroxide   with   sodium 
borate.    Cambe  and  Diacono.    See  VII. 

Silicon  hydrides.  V.  Decomposition  of  silicon 
hydrides  by  water.  Action  of  hydrogen  bromide 
on  monosilanc.    Stock   and   Somieski.     See  VII. 

Determination  of  zirconium  in  ferrozirconium  and 
.steel.     Ferguson.     Sec   X. 

Rapid  method  of  estimating  phosphorus  in  bronzes. 
Rooney.    See  X. 

Hardness   and   viscosity    of   varnishes.       Britten. 
See  XIII. 

Researches  on  certain  "  soil  sicknesses."    Solmgen 
and  others.    See  XVI. 


Determination  of  the  non-digestible  residue  in 
wheat,  etc.,  by  means  of  pancrcatin.  Devillers. 
See  XIXa. 

Bacteriological  examination  of  water.  Detection 
of  indoie-forming  bacteria  by  the  bile-dextrose 
and  phenol  methods.     Bourdet.     See  XIXb. 

Determination  of  copper  in  insecticides.     Jamieson. 
See  XIXb. 


Inhibition    of   foaming    [by    isoamyl    isoval6rate\. 
Fiske.    See  XX. 


Detection  of  acidity   in  smokeless  powder.     Angeli. 
See  XXII. 


Patents. 

Vapours    in   gases;   Process    for   the   quantitative 

estimation    of  .       H.   Simmonds   and   M.    D. 

Davis.   Winnipeg.   Canada.       U.S.   Tat.  1.272,922, 

July  l(i,  1918.     Date  of  appl.,  Oct.  15,  1917. 

The  process  consists  in  filling  to  the  same  pressure 

two  flasks  connected  by  a  manometer,  the  one  with 

the  gas  to  be  analysed  and  the  other  with  an  inert 
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gas  free  from  the  vapour  in  question,  and  breaking 
inside  each  flask  a  sealed  glass  bulb,  containing  a 
liquid  of  the  same  composition  as  the  vapour  to  be 
estimated  in  quantity  larger  than  that  required  to 
saturate  with  the  vapour,  at  that  temperature,  the 
gas  in  the  flask  in  which  it  is  broken.  The  original 
concentration  of  the  vapour  in  the  gas  is  calculated 
from  the  differential  pressure  which  develops 
between  the  two  flasks. — W.  G. 


Impact  testing  machines.  W.  &  T.  Avery,  Ltd., 
and  E.  A.  Alleut,  Birmingham.  Eng.  Pat. 
118,175,  Sep.  22,  1917.     (Appl.  No.  13,835  of  1917.) 


Testing  gases;  Method  antl  apparatus  for .     P. 

Haber  and  R.  Leiser,  Berlin-Dahlem,  Germany. 
U.S.  Pat.  1,269,599,  June  18,  1918.  Date  of  appl., 
Apr.  30,  1914. 

See  Eng.  Pat.  9314  of  1914;  this  J.,  1915,  92G. 


Patent  List. 


The  dates  given  in  this  list  are,  in  the  case  of  Applications  for 
Patents,  those  of  application,  and  in  the  case  of  Complete  Speci- 
fications accepted,  those  of  the  Official  Journals  in  which  the 
acceptance  is  announced.  Complete  Specifications  thuB  advertised 
as  accepted  are  open  to  inspection  at  the  Patent  OlTlce  immediately, 
and  to  opposition  within  two  months  of  the  date  given. 


I.— GENERAL;  PLANT;  MACHINERY. 

Applications. 

Bigot.  Tunnel  furnaces.  15,255.  Sep.  19.  (Fr., 
Nov.  8,  1917.) 

Gal.    Furnaces.    15,265.     Sep.  19.     (Fr.,  Jan.  12.) 

Garbutt.    Rotary   furnaces.    15,083.     Sep.   20. 

Gloess.  Drying-plant.  15,031.  Sep.  10.  (Fr., 
Apr.  17,  1917.) 

Imperial  Trust  for  Encouragement  of  Scientific 
and  Industrial  Research,  and  Truscott.  Apparatus 
for  separating  materials  of  varying  specific 
gravities.    15.397.     Sep.  21. 

Kestner.  Apparatus  for  enabling  extracts,  in- 
fusions, or  decoctions  to  be  obtained  in  a  continuous 
manner.     15,397.     Sep.   21. 

Mead.     Heating-furnaces.    15,074.     Sep.  17. 

Si  iron  and  Simon.  Producing  changes  of  physi- 
cal state  or  endothermic  chemical  reactions.  '15,542. 
Sep.  24. 

Smallwood.  Apparatus  for  cooling  liquids  or  sub- 
jecting them  to  the  action  of  air  or  gas.  15,281. 
Sep.  20. 

Soc.  l'Air  Liquide.  Apparatus  for  effecting 
exothermic  chemical  syntheses.  15,514.  Sep.  24. 
(Fr.,   Feb.    20.) 

Walsh.  Obtaining  hot  air  for  heating  or  drying. 
15,140.     Sep.  18. 

Complete  Specifications  Accepted. 

3806  (1917).  Bontemps  and  Vis.  Apparatus  for 
the  continuous  separation  of  solids  from  liquids. 
(118,855.)     Sep.  25. 

13,021  and  13,022  (1917).  Nicholas.  Separation 
of  liquids  from  solids.  (110,349  and  110.350.) 
Sep.  25. 

14,217  (1917).  Urquhart.  Evaporating  and  dis- 
tilling machinery.     (119,100.)     Oct.   2. 

14,251  (1917).     Bowler  and  others.     See  XIX. 

18,093  (1917).  Clarke.  Drying  apparatus. 
(119,150.)     Oct.  2. 

18,459  (1917).  Candlot.  Ball  mill.  (115,223.) 
Sep.  25. 

6014  (191S).  Alexander.  Apparatus  or  kilns  for 
drying  granular,  pulverulent,  or  pasty  materials, 
(119,198.)    Oct.  2. 


II.— FUEL;  GAS;  MINERAL  OILS  AND  WAXES; 

DESTRUCTIVE  DISTILLATION;  HEATING; 
LIGHTING 
Applications. 

Alchevsky.    Artificial  fuel.    15,774.     Sep.  27. 

Beilby.  Carbonisation  of  coal,  shale,  peat,  etc. 
15,599.     Sep.   25. 

Benton.  Treatment  of  shales,  cannel  coal,  and 
organic  refuse  to  recover  oils,  fats,  ammonia,  etc. 
15,276.     Sep.    20. 

Bost.     Wood  distillation.    15,432.     Sep.  23. 

Bourne.  Producing  working  mixture  for  internal- 
combustion  engines.    15,134.     Sep.   17. 

Brown,  and  Simon-Carves,  Ltd.  Gas  washer. 
15,208.     Sep.  19. 

Colman  and  Harman.  Manufacture  of  coal  gas. 
15,448.     Sep.  23. 

Gray.     Gas  producers.    15,041.     Sep.  16. 

Jackson  (Naaml.  Vennootseh.  Nederlandsche 
Liehte  Olie  Maatsch.).  Converting  higher  mole- 
cular carbo-hydrites  into  lower  ones.  15,057. 
Sep.  16. 

Kuowles.  Composition  for  treating  coal,  etc.,  for 
manufacture  of  water-gas.    15,635.     Sep.  26. 

Leamon.  Treatment  of  gases  containing  hydrogen 
sulphide.    15,568.     Sep.  25.     (U.S.,  Nov.  8,  1917.) 

Oswald.    Retorts.    15,039.    Sep.  16. 

Porat.  Production  of  paraffin,  waxes,  oils,  or 
fats  from  peat,  peat  straw,  mosses,  lichens,  alga?, 
grass,  straw,   etc.    15,357.     Sep.  21. 

Westinghouse  Lamp  Co.  Treatment  of  filaments 
for  incandescence  lamps.  15,523.  Sep.  24.  (U.S., 
Oct.  15,  1917.) 

Complete  Specifications  Accepted. 

S461  (1917).  Lymn  and  Rambush.  Ammonia- 
recovery  producer-gas  process  and  apparatus. 
(119,049.)    Oct.  2. 

12.S02  (1917).    Payne.    See  III. 

12.809  (1917).  Axtell.  Liquid  fuels.  (109,806.) 
Oct.   2. 

13,714  (1917).  Edgeworth.  Treatment  of  peat  for 
fuel.     (148,903.)     Sep.  25. 

1S.47S  (1917),  Blair.  Campbell,  and  McLean, 
Ross,  and  Corner.  Mechanical  retorts  for  destruc- 
tive distillation  of  sawdust,  shavings,  small  wood, 
peat,  beans,  nuts,  etc.     (118,960.)     Sep.  25. 

18,689  (1917).  Sieurin.  Transforming  anthracite, 
coke,  etc.,  into  a  product,  suitable  for  manufacture 
of  carbon  electrodes.     (119,164.)    Oct.  2. 

4622  (1918).  Bouillon.  Treatment  of  peat. 
(118,993.)     Sep.  25. 

S258  (1918).  Lymn  and  Rambush.  Gas  pro- 
ducers.    (119,207.)     Oct.  2. 

III.— TAR  AND  TAR  PRODUCTS. 

Applications. 
Benton.     15,275.     See  XII.    15,276.     See  II. 
Frver,   and  Rowntree  and   Co.    Combination  of 
pitch,  etc.    15.S09.     Sep.  28. 
Jackson.    15,057.    See  II. 

Complete  Specifications  Accepted. 

12.802  (1917).    Pavne.    Treatment  of  hydrocarbon 
oils.     (119,060.)     Oct.  2. 
14,160  (1917).    Koppers  Co.     See  XIII. 

V.— FIBRES;  TEXTILES;  CELLULOSE;  PAPER. 
Applications. 

Broadhurst,  Lamble,  Peachey,  and  United  Alkali 
Co.  Manufacture  of  substitute  for  celluloid  or 
leather,  etc.    15,244.     Sep.  19. 

Farquaharson.  Apparatus  for  coating  papers, 
fabrics,  etc.,  with  waterproofing  or  other  materials. 
15,109.     Sep.  18. 

Grant.  Waterproofing  vegetable  fibres,  etc. 
15,290.     Sep.  20. 
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Gray  and  White.  Installation  tor  bleaching  paper 
pulp,  etc    15,2a.    Sep.  19. 

Schauffelbergcr.  Manufacture  of  ivlhilosc.  etc. 
16,772.    Sep,  27. 

short,  short,  ami  Tuiiy.  Compositions  tor  treat- 
ing textile  fabric  to  render  it  waterproof  and  gas- 
tight.     16,168.     Sep.  is. 

Edanowich.  Manufacture  of  cellulose  acetates. 
15468.    Sep.  18. 

Complete  Specifications  ACCEPTED. 

18,808  (1917).  Dreyfus.  Manufacture  of  non- 
Inflammable  cellnloid.    (118,891.)    Sep.  25. 

B750  (1918).  Aktiebolaget  Cellulosa.  Production 
of  soda  cellulose.    (116,288.)    Sep.  25. 

VI.— BLEACHING;   DYEING;   PRINTING; 
FINISHING. 

Applications. 

Fisii.  and  Jackson  and  Bro.    Open-bleach  biers, 
etc.    16,146.    Sep.  IS. 
Hoyle   Dyeing  Co.    Dyeing  machine  for  tubular 

knitted   fabrics,   etc.     15,420.     Sep.   23. 

Complete  Specification  Accepted. 

1225  (1918).  Bright  and  r.ros.,  and  Evans. 
Machines  for  boiling,  bleaching,  dyeing,  sizing,  or 
similarly  treating  varus  or  fabrics.  (119,173.) 
Oct.  2. 

VII.— ACIDS;  ALKALIS:  SALTS;  NON- 
METALLIC  ELEMENTS. 

Applications. 

Auden.    Extraction  of  potash  from  alkaline,  etc., 
minerals  and  manufacture  of  residual  products  into 
at,  china,  etc.     16, 131.     Sep.   23. 
Bloctcey,  and  Walker  and  Sons.    Manufacture  of 

chrome  liquors   and  salts.     15,786.      Sep.  28, 

Calvert.       Production  of  cyanide  and  cyai 
compounds.    15,757.    Sep.  27. 
Gregory.      Recovery  of  tin  compounds.      15,389. 

Sep.    21. 

Lamb.    15,496.    See  XV. 

I.eamon.    15,568.    See  II. 

Llndhlad.  Production  of  cyanides  and  nitrides. 
15,113.    Sep.  17.    (Sweden,  June  8, 1917.) 

Lunden  and  Thorssell.  Production  of  nitrates  by 
bacteria.    15,667  and  15,669.    Sep.  20. 

Lunden  and  Thorssell.  Production  of  nitrates 
from  ammonia,  ammonium  compounds,  and  organic 
nitrogen  compounds.    15,068.     Sep.  26. 

Lunden  and  Thorssell.  Production  of  calcium 
e.     15,670.    Sep.  26. 

Lunden  and  Thorssell.  Oxidation  of  ammonia, 
ammonium  compounds,  or  organic  nitrogen  com- 
pounds.     15,671.     Sep.  26. 

Norsk  Hydro-Elektrisk  Kvaelstofakl  ioselskab. 
Manufacture  of  concent  rated  nitric  acid.  16,241. 
Sep.   19.     (Norway.  Oct.  30,  1917.) 

Pierce.  Manufacture  of  strontium  peroxide, 
16,691.    Sep.  26. 

Boss.    15,367.    See  XX. 

Sbc.  Gros  et  Bouchardy.    15,540.    Bee  XVI. 

Soc.  Ind.  do  Prodults  Chlmlques.  Transforming 
free  or  combined  ammonia  mixed  with  inert  gases 
into  ammonium  sulphate  or  concentrated  or  pure 
ammonia  gas.  15,756  and  15,764.  Sep.  27.  (Fr., 
May  27  and  .Tune  22.) 

Complete  Specifications  Accepted. 

sif,l   (1917).    Lvnin  and  Rambush.    See  II. 

i::.:;.'M  H!ll7i.     Mower  and  Williams,     n,  ,    XVI. 

13,519  (1917).  Kenyon  and  Williams.  Stepped 
brick  for  the  walls  of  acid  plants,  etc.  (119,087.) 
Oct.  2. 

16,630  (1917).    Bingham.    See  X. 


VIII.— GLASS;  CERAMICS. 
Applications. 

Auden.    15,481.    See   VII. 
Bigot    15,255,    See  I. 

Hughes.    Apparatus  for  annealing  glass.    15,364. 
Sep.   a. 
McLean.       Bricks    for    furnaces,   etc.       15,018. 

Seji.   16. 

Webster.  Kilns  for  burning  clay  products,  glazed 
ware,  and  pottery.     15,590.     Sep.  25. 

Complete   Specification   Accepted. 

13,906  (1917).  Mason  and  Couper.  Manufacture 
of  refractory  bricks,  blocks,  tuyeres,  etc.,  used  in 
connection  with  furnaces  for  smelting  metals,  elc. 
(119,101.)     Oct.   2. 


IX.— BUILDING   MATERIALS. 

Applications. 

Auden.    15,431.     See  VII. 

Grant.  Production  of  roofing  materials.  15,2H7 
and  15,461.     Sep.  20  and  23. 

Olson.  Process  of  making  waterproof  cement. 
15,712.     Sep.  26. 

O'Reilly.  Composition  for  insulating  blocks, 
roofing  tiles,  etc.    15,755.     Sep.  27. 

Complete   Specification   Accepted. 

17.7S3  (1917).  Quick.  Composition  and  manu- 
facture of  bricks,  slabs,  etc.     (119,152.)    Oct.  2. 


X— METALS;      METALLURGY,      INCLUDING 
ELECTRO-METALLURGY. 

Applications. 

Aarts  and  Aarts.  Process  for  sulphatising  ores, 
etc.     15.830.     Sep.  28.     (Holland,  Oct.  10,  1917.) 

Adam  and  Slevenson.  Detinning  of  tinned  iron. 
15,323.     Sep.  20. 

Alpha  Products  Co.  Making  castings  of  rare 
earth  metals.  15,122.  Sep.  17.  (U.S.,  Sep.  17. 
1917.) 

Angel.  Treatment  and  reduction  of  refractory 
sulphide,  etc.,   ores.    15, 035.     Sep.  10. 

Armstrong.  Metallurgy  of  iron  and  steel. 
15.744.     Sep.  27. 

Arnold.    High  speed  steel.    15,554.     Sep.  25. 

Barclay  and  MacKen/.ie.  Treatment  of  metals. 
15,285.     Sep.  20. 

Bibby  and  Boving.  Electric  blast  furnaces. 
15,345.     Sep.  20. 

Cainmell.  Laird,  .and  Co.,  Carter,  and  Williams. 
Furnaces  for  melting  metals,  etc.     15,551.     Sep.  25. 

Ferguson.  Apparatus  for  concentrating  ores, 
etc.     15,598.     Sep.  25. 

Mate  and  Poulson.  Production  of  malleable  iron. 
15. sou.    Sep.  28. 

Ross.     15,367.     See  XX. 

Shotton.  Manufacture  of  iron  for  malleable  iron 
castings.    15.720.    Sep.  27. 

Vautin.  Recovery  of  metals  from  slags.  15,027. 
Sep.  16. 

Williams.    Alloy.    15,555.     Sep.  25. 

Complete  Specifications  Accepted. 

8563  (1917).  AVebster,  Edser,  and  Wood.  Con- 
centration of  tin  and  wolfram  ores.  (119,050.) 
Oct.  2. 

13,547  (1917).  Jackson  (Potthoff).  Electro- 
plating apparatus.     (119,091.)     Oct.  2. 

13,906   (1917).     Mason  and  Couper.     See  VIII. 

14,132  (1917).  Eustis.  Treatment  of  iron  ore. 
(112,615.)     Sep.  25. 

14,915  (1917).  Bertoya.  Manufacture  of  tungsten 
metal  powder.     (119,117.)    Oct.  2. 
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16,636  (1917).  Bingham.  Mechanical  furnaces 
for  roasting  blende,  pyrites,  etc.     (118,940.)    Sep.  25. 

17,095  (1917).  British  Thomson-Houston  Co. 
(General  Electric  Co.).    Alloys.     (118,947.)    Sep.  25. 

2823      (1918).  Bamfleld.  Case-hardening. 

(118,9S3.)     Sep.    25. 

7074  (1918).  Shepherd,  and  Brazil,  Straker,  and 
Co.    Electro-deposition  of  iron.     (119,200.)    Oct.  2. 

XI.— ELECTRO-CHEMISTRY. 
Applications. 

Bibby  and  Boving.    15.345.     See  X. 

British  Thomson-Houston  Co.  (General  Electric 
Co.).     Electric  furnaces.    15,320.     Sep.  20. 

Clark,  and  Hart  Accumulator  Co.  Electric 
accumulators  or  secondary  batteries.  15,277. 
Sep.  20. 

Crosby.     Electric  furnaces.    15,600.     Sep.  2o. 

Etcheils,  Greaves,  and  Watson  and  Co.  Electric 
furnaces.    15.54S.     Sep.  25. 

Fawcett  and  Hoyle.  Electric  furnaces.  15,302. 
Sep.  20. 

Lawton.    Electric  furnaces.    15.S12.     Sep.  28. 

Snyder.  Electric  furnace  and  method  of  operat- 
ing same.     15.586.     Sep.  25. 

Stewart.  Electrodes  or  plates  for  accumulators 
of  the  alkaline  type.    15,587.     Sep.  25. 

Complete  Specifications  Accepted. 

13,547  (1917).    Jackson  (Potthoff).     See  X. 

13.S53  (1917).  La  Roche.  Electric  accumulators. 
(119,100.)    Oct.  2. 

17,377  (1917).  Smith.  Electric  storage  batteries. 
(110,256.)     Sep.  25. 

18.6S9  (1917).     Sieurin.     See  II. 

7074  (1918).     Shepherd  and  others.     See  X. 

9285  (1918).  Kilburn  (Norske  Aktieselskab  for 
Elektrokemisk  Industri).  Manufacture  of  carbon 
electrodes.     (119,018.)     Sep.  25. 

XII.— FATS;  OILS;  WAXES. 
Applications. 

Benton.    Distillation   of   fatty   acids,    recovered 
grease,  coal  tar,  etc.    15,275.     Sep.  20. 
Benton.    15,276.     See  II. 
Hannin.    Creosote  soap.    15,091.     Sep.   17. 
Porat.    15,357.    See  II. 

Complete   Specification   Accepted. 

8929  (1917).    De  Bruyn.     See  XIX. 

XIII.— PAINTS;       PIGMENTS;        VARNISHES; 
RESINS. 

Applications. 

Duke.  Pigments,  and  production  of  same. 
15,533.    Sep.  24. 

Hutchins.  Manufacture  of  lampblack.  15,444. 
Sep.  23. 

Hutchison.  Non-inflammable  paint.  15,750. 
Sep.  27. 

Complete   Specification   Accepted. 

14,166  (1917).  Koppers  Co.  Manufacture  of 
resins  from  benzol  plant  residues.  (112,419.) 
Oct.  2. 

XIV.— INDIA-RUBBER ;   GUTTA-PERCHA. 
Applications. 

Banbury.  Machines  for  treating  rubber. 
15,084— 15,087.  (U.S.,  Nov.  18,  1916,  and  Mar.  24, 
1917.) 

Peachey.    Rubber  composition.    15,362.    Sep.   21. 


XV.— LEATHER;  BONE;   HORN;  GLUE. 


and 


Applications. 
Walker     and 


Sons.         15.7X6. 


Blockey, 
See  VII. 

Broadhurst  and  others.    15,244.     See   V. 

Lamb.  Detanning  chrome  leather  for  manufac- 
ture of  glue,  etc.,  and  recovery  of  chrome  com- 
pounds.    15,496.     Sep.  24. 

Potter.  Leather  substitute  for  soles  of  boots, 
etc.    15,083.     Sep.  17. 

Schlakmann.  Dressing,  fleshing,  and  unhairing 
skins.    15,702.     Sep.  26. 

Complete   Specification   Accepted. 
9144     (1918).       Tada.       Preparation    of   gelatin. 
(119,210.)    Oct.  2. 

XVI.— SOILS;  FERTILISERS. 
Applications. 
Fitzgerald.       Manufacture         of        nitrogenous 
manures,  etc.    15.312.     Sep.  20. 

Soc.  Gros  et  Bouehardy.  Production  of  cyan- 
amide.    15,540.     Sep.  24.     (Fr.,  Nov.  3,  1917.) 

Complete   Specification   Accepted. 
13,334   (1917).    Mower  and  Williams.    Apparatus 
for   use    in   the   manufacture   of   superphosphate. 
(119,074.)    Oct.  2. 

XVII.— SUGARS;  STARCHES;  GUMS. 

Applications. 

Goodwin.    15,507.    See  XIX. 
Greville.    15,423.    See  XVIII. 

XVIII.— FERMENTATION  INDUSTRIES. 
Application. 
Greville.    Brewing,  and  manufacture  of  brewing 
sugar,   etc.    15,423.     Sep.  23. 

XIX.— FOODS;     WATER    PURIFICATION; 
SANITATION. 

Applications. 

Goodwin.  Treatment  of  semolina.  15,507. 
Sep.  24. 

Linden.    Treating   sludge.    15,328.     Sep.    20. 

Nielsen.  Apparatus  for  concentrating  milk,  etc. 
15,561.     Sep.  25. 

Wollaston.     Softening  water.    15,210.     Sep.  19. 

Complete  Specifications  Accepted. 

S929  (1917).  De  Bruyn,  Ltd.,  and  De  Bruyn. 
Means  for  imparting  a  definite  flavour  to  edible 
oils  and  fats.     (119,052.)     Oct.  2. 

12,354  (1917).  Senior.  Whey  extract  for  use  as 
food.     (118,874.)     Sep.  25. 

14,251  (1917).  Bowler,  Paterson,  and  Levy. 
Drying     food     and     other     products.       (U8,911.) 

Sep.  25.  ,>.„■■■, 

6502  (1918).  Spencer  and  Kemp.  Dried  eggs  in 
powder  form.     (119,007.)     Sep.  25. 

XX.— ORGANIC      PRODUCTS ;      MEDICINAL 

SUBSTANCES;  ESSENTIAL  OILS. 

Application. 

Ross.  Manufacture  and  use  of  tungsten  and  its 
compounds  for  detection,  prevention,  and  treat- 
ment of  disease  in  animals.    15,367.     Sep.  26. 

XXL— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 
Application. 
Christensen.       Manufacture      of      photographic 
plates  and  pictures.    15,194.     Sep.  18. 
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I.-GENERAL  ;  PLANT  ;  MACHINERY. 

Solvents;     Recovery    of    from     olr-wpour 

mi.it  urcs.        E.    L.    Knoedler   Mini    C.   A.   Dodge. 

.1.  Ind.  Dog.  Cbem.,  1918,  10.  583-  596. 
A  PLANT  Is  described  for  the  recovery  of  mixed 
vapours  of  methyl  alcohol,  ethyl  alcohol,  acetone, 
and  camphor  which  are  evaporated  In  drying  the 
collodion  coating  of  gas  mantles.  The  mantles  are 
passed  continuously  through  a  bested  drying 
chamber  supplied  with  a  current  of  air  tinder  slight 
[pressure.  The  air-vapour  mixture  from  the  drying 
chamber  la  conducted  to  the  recovery  plant,  which 
ennsists  of  a  large  surface  condenser  acting  as  a 
pre-cooler.  a  group  of  scrubbing  lowers,  receivers 
cooled  by  brine  coils,  and  a  Column  still.  The 
vapours,  after  passing  through  the  iire-cooler,  enter 
the  "  boll-and-seal  "  scrubbing  towers  where  they 
bubble  through  water  at  5°Ci  the  solvent  vapours 
are  thus  absorbed  and  the  cooled  air  is  returned 
to  the  pre-cooler  where  it  serves  to  cool  vapours 
just  entering  the  plant  The  air  may  then  be 
discharged  Into  the  atmosphere  or  used  over  again 
in  the  drying  chamber.  The  water  in  the  scrub- 
bing towers  is  used  repeatedly  until  it  has  absorbed 
about  12%  of  solvent  vapours,  and  is  then  distilled. 
The  camphor  remains  in  the  sections  of  the  still 
where  the  temperature  ranges  belwcen  'X>°  and 
76  0.,  and  is  removed  periodically.  About  80% 
of  the  vapours  passing  through  the  plant  are 
recovered,  and  the  estimated  cost  is  0-21!  dollar  per 
gall,  of  recovered  solvent  without  making  any 
allowance  for  the  camphor. — W.  P.  S. 

Patents. 
Continvovt-rectifloation  apparatus;  Cooling  plates 

for  .     E.  Iiarbef  et   Fils  et   Cie.,   Paris.     Eng. 

Pat   110,910,  Oct.  25,  1917.     (Appl.  No.  15,525  of 

1917.)    Under  Int.  Conv.,  Oct.  31,  1910.    Addition 

to  Bng.  Pat.  105,549. 
In-  the  cooling  plates  described  in  Eng.  Pat.  105,519 
(this  J.,  1918,  197  a),  the  perforated  plates  are 
made  in  the  form  of  a  ring  provided  on  the 
periphery  with  some  larger  perforations  which 
serve  to  facilitate  the  starting  of  the  apparatus. 

— W.  H.  C. 

Condenser;  Annular .      S.  Hayek,  Charlotten- 

burg.     Ger.  Pat.  301,002,    Apr.  10,    191G. 

The  condenser  comprises  two  concentric  cylinders 
mounted  within  a  easing.  The  inner  cylinder  has 
horizontal  corrugations,  the  ridges  of  which  extend 
nearly  to  the  enclosing  cylinder.  There  are  gaps 
in  the  ridges  at  diametrically  opposite  places,  the 
gaps  in  one  ridge  being  displaced  90°  from  those 
in  adjacent  ridges.  Tooling  water  is  supplied  to 
the  outer  casing,  and  flows  (hence  to  the  central 
space  within  the  inner  cylinder. 

[Grinding]  mill*;  Edge  runners,  pan  and  like  . 

J.  E.  Savage,  ami  Brinies  and  Goodwin,  Ltd., 
Loudon.  Bng.  Pat.  118,465,  Sep.  3,  1917.  (Appl. 
No.  12,620  of  1917.) 
The  grinding  pan  is  supported  on  and  driven  by 
a  vertical  shaft,. and  its  periphery  is  turned  out- 
wards and  downwards  so  ;is  lo  dip  into  an  annular 
water  seal  on  the  enclosing  casing.  Dust  from 
the  pan  is  thereby  prevented  from  reaching  I  lie 
gearing  in  the  bottom  of  the  easing.  The  two 
rollers  in  the  pan  are  overhung  from  pivots 
supported  entirely  outside  the  pan,  and  each  pivot 
is  connected  by  bracing  to  a  tixed  parallel  pivot 
so  that  the  rollers  rest  freely  on  the  bottom  of  the 
pan  and  may  oscillate  about  the  fixed  pivot.  A 
sleeve  is  interposed  between    each   roller  and    its 


spindle  projecting  outwards  from  the  pan,  and  a 
second  sleeve  projects  oppositely  into  the  annular 
space  belwcen  the  first  sleeve  and  the  spindle. 
The  second  sleeve  is  braced  to  the  parallel  fixed 
pivot.  Washers  are  provided  between  the  sleeves 
at  both  ends  lo  exclude  dust  and  take  up  wear. 
The  inner  etui  of  the  sleeve  and  spindle  projecting 
through  the  roller  are  covered  by  a  detachable 
cap.  The  apparalus  is  Intended  more  especially 
for  use  in  the  manufacture  of  explosives. — W.  F.  F. 


Grinders;  Breaker-plate  for .    M.  F.  Williams, 

Assignor  lo  Williams  Patent  Crusher  and  Pul- 
verizer Co.,  St.  Louis,  Mo.  U.S.  Pat.  1,274,120, 
July  30,  1918.     Date  of  appl.,  Feb.  12,  1918. 

In  a  grinding  machine  having  rotary  hammers 
mounted  above  an  arcuate  cage  or  grating,  a 
breaker-plate  is  placed  between  the  end  of  the 
sloping  bottom  of  the  feed  hopper  and  the  adjacent 
end  of  the  cage.  The  front  of  the  plate  has  a 
smooth  upper  face  forming  a  continuation  of  the 
bottom  of  the  feed  hopper,  and  flush  therewith, 
and  a  lower  corrugated  face  to  grind  the  material 
in  conjunction  with  the  rotary  hammers.  An 
Intermediate  step  between  the  smooth  and 
corrugated  faces  serves  as  a  fulcrum  for  pre- 
liminary breaking  of  the  feed  by  the  hammers, 
prior  to  secondary  reduction  on  the  lower  face  and 
final  reduction  in  the  cage. — J.  H.  P. 

Ball  mill.  D.  H.  Fairehild,  Denver,  Colo.  U.S. 
Pat.  1,275,184,  Aug.  G,  1918.  Date  of  appl., 
May  31,  1917. 

A  baia  or  pebble  mill  is  provided  with  gratings 
spaced  inwardly  from  the  outer  heads  of  the  mill 
and  with  a  central  feed  opening  at  one  end  and  a 
central  discharge  opening  at  each  end.  Means  are 
provided  between  each  grating  and  the  correspond- 
ing head  for  elevating  the  pulverised  material  to 
the  adjacent  discharge  opening. — A.  B.  S. 


Agitating   liquids,    powders,    granular  suostances, 

and  the  like;   Device  or  apparatus  for  .     F. 

Moore,  Birmingham.     Eng.  Pat.  118,507,  Mar.  19, 
1918.     (Appl.  No.  4S00  of  1918.) 

A  square  wooden  framework  is  mounted  trans- 
versely on  a  horizontal  shaft,  and  has  its  sides 
projecting  outwards  at  each  corner  of  the  scptare 
to  form  four  shelves.  Receptacles  containing  the 
substance  to  be  agitated  are  strapped  on  the 
shelves,  and  the  shaft  and  framework  are  rotated 
by  a  hand-wheel.— W.  F.  F. 

Filter.  A.  J.  Moisant,  Assignor  to  General 
Research  Laboratories.  U.S.  Pat.  1,270,042, 
June  IS,  1918.     Date  of  appl.,  Oct.  27,  1910. 

Two  long  vertical  filter  bags,  one  inside  the  other, 
and  each  supported  by  a  wire  frame,  are  mounted 
Within  a  casing,  the  lower  ends  of  the  bags  being 
fastened  to  the  upper  end  of  an  outlet  pipe  which 
extends  downwards  to  and  through  the  bottom  of 
the  easing.  Enclosing  the  filter  bags  is  a  non- 
perforated  cylinder,  closed  at  the  top  and  open 
at  the  bottom:  the  lower  end  of  the  cylinder  is 
some  distance  above  the  bottom  of  the  casing  but 
below  I  he  top  of  the  outlet  pipe.  Around  this 
cylinder  is  a  foratninous  cylinder.  The  space 
between  the  filter  bags  may  be  filled  with  a  suitable 
filtering  medium.  The  liquid  to  be  filtered  is  fed 
Into  the  casing  at  the  top,  flows  through  the 
foratninous  cylinder,  which  retains  coarse  particles, 
rises  in  the  space  between  the  outer  tiller  bag  and 
the  enclosing  cylinder,  and  flows  through  the  filter 
bags  to  the  outlet  pipe. 
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Oxidising  apparatus.  M.  J.  Chaplin,  Seattle, 
Wash.,  Assignor  to  R.  A.  Brown,  New  York. 
U.S.  Pat.  1,272,009,  July  9,  1918.  Date  of  appl., 
Mar.  15,  1917. 
An  annular  retort  is  formed  by  an  outer  cylindrical 
wall  and  an  inner  conical  wall;  the  latter  is  con- 
nected at  the  top  with  a  chimney  and  the  space 
enclosed  by  it  forms  the  furnace.  Surrounding 
the  lower  part  of  the  chimney  is  a  rotary  annular 
hopper  provided  with  a  horizontal  foraminous 
partition.  Adjustable  blades  extend  into  the 
hopper  and  feed  the  material  through  the  partition 
to  delivery  spouts  extending  into  the  retort. 
Means  are  provided  for  removing  slag  from  the 
conical  wall  and  the  floor  of  the  retort  and  direct- 
ing it  towards  a  discharge  opening. 

Kiln.  M.  M.  Minter,  Assignor  to  P.  J.  Brown. 
Albany,  Ga.  U.S.  Pat.  1.272,495,  July  16,  191S. 
Date  of  appl.,  Apr.  10,  1918. 

In  a  series  of  progressively  operated  kilns,  each 
kiln  is  connected  with  a  flue  through  which  gaseous 
fuel  is  supplied  and  also  with  a  common  exit  flue. 
The  kilns  are  connected  with  each  other  by  flues 
which  are  also  connected  between  each  pair  of 
kilns  with  the  gas  supply  flue. — W.  H.  C. 


Fire-resistant  composition  and  process  of  making 
same.  J.  A.  Zibell,  Tappan,  N.Y.  U.S.  Pat. 
1,273,307,  July  23,  1918.  Date  of  appl.,  Mar.  9, 
1918. 

"Ripened"   milk    is  made  into  an  emulsion    and 

mixed  with  hydrated  lime,  sodium  chloride,  and  a 

suitable  pigment. — W.  H.  C. 

Heating  and  drying  apparatus.  J.  B.  Muse, 
Cameron,  N.C.  U.S.  Pat.  1,273,396,  July  23,  191S. 
Date  of  appl.,  May  IS,  1917. 

A  furnace  provided  with  a  casing  having  double 
walls  spaced  apart  is  arranged  at  one  end  of  a 
drying  chamber.  Heat-distributing  tubes,  which 
serve  also  as  a  brace  for  the  top  of  the  Inner 
casing,  extend  longitudinally  from  the  space 
between  the  walls  of  the  casing  into  the  drying 
chamber.— W.  H.  C. 


Dry-lean.  C.  A.  Lohman,  Seattle,  Wash.  U.S. 
Pat.  1,274,911,  Aug.  0,  1918.  Date  of  appl., 
July  18,  1917. 

A  drying  kiln  is  arranged  immediately  over  a 
heating  chamber,  w?ith  a  communicating  opening 
at  one  side  of  the  dividing  floor.  A  vertical  flue 
at  the  other  side  communicates  with  the  drying 
chamber  and  with  the  lower  part  of  the  heating 
chamber.  The  openings  on  both  sides  are  provided 
with  dampers,  and  a  circulation  is  maintained 
through  both  chambers.  Steam  heating  pipes  are 
arranged  horizontally  in  the  heating  chamber  just 
above  the  flue  opening.  A  perforated  horizontal 
air-supply  flue  extends  through  the  heating 
chamber,  and  a  discharge  flue  is  provided  for  the 
drying  chamber. — W.  F.  P. 

Dehydrator;  Continuous  suction  with  a  fixed 

or  horizontally  moving  filter   base.    A.  Gerlach, 
Nordhausen.    Ger.  Pat.  306,259,  Nov.   18,  1916. 

The  filter  base  proper  is  protected  by  a  super- 
posed framework  which  holds  and  supports  a 
strong  subsidiary  layer  of  filtering  material;  the 
filter  base  is  thereby  relieved  of  the  pressure  and 
movement  of  the  wet  material  as  this  is  moved 
along  by  an  archimedean  screw,  and  the  ease 
with  which  the  subsidiary  filter-frame  can  be 
removed  facilitates  repairs  or  cleaning. — D.  P.  T. 


Steam    plate   dryers.    O.    Kraushaar,    Meuselwitz. 
Ger.  Pat.  306,505,  May  23,  1917. 

By  leading  away  the  condensed  water  from  one 
or  more  plates  through  a  water  trap  and  connect- 
ing the  condensed  water  pipe  with  an  air  separator 
so  that  the  air  may  be  released  intermittently  or 
continuously,  together  with  any  occasional  excess 
of  steam,  it  is  possible  to  obtain  a  considerable 
increase  in  the  velocity  of  the  flow  of  the  steam 
and  therefore  also  of  the  heat  transference. 

— D.  F.  T. 

Drying  apparatus.     Kraftwerk  Stettin  Ges.m.b.H., 
Stettin.    Ger.  Pat.  30G.515,  Aug.  30,  1916. 

Drying  is  effected  by  means  of  a  closed  steam  coil 
or  the  like  into  which  the  vapours  evolved  from 
the  material  being  dried  are  introduced  by  means 
of  a  steam  jet  pump.  The  drying  chamber  is 
closed,  so  that  admixture  of  air  with  the  vapours 
withdrawn  therefrom  is  avoided. 

Hinting  device  for  rotary  drying  cylinders,  heated 
internally  and  externally.  C.  Runge,  Willers- 
hausen.    Ger.  Pat.  306.74S,  Jan.  26,  1916. 

The  drying  cylinder  is  provided  with  wooden 
diaphragms  at  intervals  along  its  length,  and  the 
heating  chamber  around  it  is  subdivided  by  trans- 
verse walls,  each  section  being  connected  by  an 
adjustable  inlet  with  the  duct  which  supplies  the 
drying  medium  throughout  the  length  of  the 
cylinder.  By  adjusting  the  heating  valve  of  each 
section,  the  apparatus  may  be  used  for  drying  a 
variety  of  fruits.— D.  F.  T. 

Centrifugal  drying  machine.  T.  A.  Bryson,  Troy, 
N.Y.,  Assignor  to  Tolhurst  Machine  Works. 
U.S.  Pat.  1,273,S17,  July  30,  191S.  Date  of  appl., 
Nov.  28,  1914. 

The  machine  consists  of  a  rotating  bowl  with  an 
outer  cylindrical  wall  for  holding  a  relatively 
dense  and  impervious  layer  separated  by  the  cen- 
trifugal action.  At  intervals  around  the  wall 
enclosed  recesses  are  formed  by  perforated  walls 
projecting  from  the  cylindrical  wall  through  the 
impervious  layer.  Liquid  from  within  this  layer 
passes  through  the  perforations  into  the  recesses. 

—J.  H.  P. 

Centrifugal  machine.  W.  H.  Uhland  Ges.m.b.H., 
Leipzig-Gohlis.     Ger.  Pat.  306,670,  Jan.  30,  1916. 

The  machine  comprises  two  concentric  cones,  of 
different  taper,  mounted  on  a  common  horizontal 
axis,  the  inner  one  rotating  at  a  greater  velocity 
than  the  outer.  The  separated  solid  is  driven  by 
centrifugal  force  into  an  annular  chamber  at  the 
larger  end  of  the  cones.  In  this  chamber  is  a 
screw  which  forces  the  separated  material  inwards 
to  discharge  openings  in  the  end  wall. 

Scpar-ating  entrained  liquids  from  oases:  Apparatus 

for .    J.  P.  Fisher,  Bartlesville,  Okla.     U.S. 

Pat.  1,273,595,  July  23,  1918.  Date  of  appl., 
June  S,  1916. 

The  gas  is  diverted  through  a  by-pass  main  in 
which  is  an  open  tray  having  the  shape  of  the  pipe 
and  provided  with  vanes  which  cause  the  gas  to 
take  a  spiral  path.  An  opening  is  left  below  the 
vanes  for  the  passage  of  any  liquid  which 
separates. — W.  H.  C. 

Refrigerating  machine:  Rotary  .     C.  Orr,  Fort 

Wayne,  Ind.,  Assignor  to  General  Electric  Co. 
U.S.  Pat.  1.273,653,  July  23,  191S.  Date  of  appl., 
Sep.  15.  1916. 

A  closed  condenser  within  which  is  a  reservoir  for 
the  refrigerating  liquid  is  connected  with  a  closed 
evaporator   by  a  hollow  shaft.    The  refrigerating 
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liquid  flows  from  the  reservoir  to  the  evaporator 
through  a  pipe  passing  through  the  Hollow  shaft, 
and  the  How  is  automatically  slopped  when  the 
pressure  In  the  condenser  reaches  a  certain  limit. 
Tin-   vapour  Crom   the  evaporator  passes  through 

an   oil   separator  Into  the  hollow    shall   anil    thence 

to  the  condenser.  The  separator  Is  supported  on 
the  outlet  pipe  within  the  evaporator  and  is  pro- 
vided  With   a   spout    Crom   Which    the    separated   oil 

can  How  out  only  when  the  separator  is  tilled  from 
Its  norma]  position. — \v.  H.   C. 

[Ammonia]  condenser  I  for  ri  frigerating  apparatus'], 
I..  Block,  Mamaroneck,  N.T.    D.S.  Pat  1,271,288, 

July  2,   1918.     Kate  Of  appl..   May   JO,  1016. 

COMPRESSED  ammonia  gas  passes  through  a  pipo, 
provided  with  an  Injector  nozzle,  to  the  lowest  turn 

of  n  coil  over  which  water  Bows  downwards.  The 
gas  passes  upwards  througb  the  coil  and  is 
liquefied,  the  liquid  ammonia  leaving  through  a 
pipe  at  the  lop.  A  branch  pipe  leads  from  the 
.ml  let  pipe  to  the  Injector  nozzle  on  the  gas  inlet 
pipe,  so  thai  part  of  the  liquefied  ammonia  is 
drawn  into  tin  eoii  with  i he  entering  gas,  whereby 
the  efficiency  of  the  condenser  is  increased. 

BoliA  constituents  from  an  emulsion;  Electro- 
ns,untie  process  of  separating  .    A.  Gerlach, 

Nordhansen.  Ger.  Pat.  305,217,  Oct.  1,  1916. 
Solid  constituents  are  separated  from  an  emulsion, 
and  subsequently  dried  by  a  process  of  electro- 
ns!,losis,  ell'eeled  by  means  of  a  roller-shaped  anode 
rotating  between  surrounding  cathodes,  which  are 
constructed  in  sections  to  which  the  current  is 
Separately  Conducted.  One  of  these  sections,  con- 
nected with  a  feed  hopper,  approaches  nearer  to 
the  anode  in  the  direction  of  rotation  of  the  latter, 
and  those  sections  which  effect  the  subsequent 
dehydration  are  pressed  by  means  of  springs 
against  the  layer  of  partly  dehydrated  material 
on  the  anode.— C.  A.   M. 

Feed  pipe  for  hot  gases  for  rotary  drums  and 
n  ssi  is.  it.  Bergmans,  Berlin- Wilmersdorf. 
Ger.  Pat.  306,506,  July  81,   1917. 

The  conical  nozzle  of  the  pipe  supplying  the  heated 
gas  his  into  an  opening  in  the  end  of  the  rotating 
drum  or  vessel  and  contains  a  concentric  cone,  by 
the  adjustment  of  which  the  flow  of  gas  can  be 
regulated.  The  cone  is  hollow  and  is  perforated 
near  its  apex;  its  interior  is  connected  through  the 
hollow  supporting  rod  and  a  piece  of  flexible  tubing 
with  one  arm  of  a  glass  U-tube,  the  other  arm  of 
which  is  connected  with  l  he  space  outside  the 
nozzle:  the  position  of  the  cone  is  then  adjusted 
so  that  a  liquid  in  t lie  U-tube  stands  at  approxi- 
mately the  same  level  in  each  limb. — D.  F.  T. 

]iii'<;  [Apparatus  for]  extinguishing  of .    C.  H. 

Meigs  and  F.  A.  Epps,  New  York.  Eug.  l'at. 
08,534,    Dec.  7,  1917.     (Appl.  No.  18,148  of  1917.) 

Expansive  force;   Utilising  an  ■ [for  pumping 

liquids].  II.  A.  Humphrey,  London,  and  W.  .1. 
Husdell.  Dudley,  Assignors  to  Humphrey  Gas 
Tump  Co.  U.S.  Fat.  1.271,712,  July  9,  1918. 
Date  of  appl.,   May  It!,  1912. 

See  Eng.  Pat.  28,187  of  1911;  this  J.,  1912,  8G0. 

Drpinq  china  or  other  Clay,  fullers'  earth,  uhitini/, 

and  the  like;  Method  of  and  apparatus  for . 

\Y.  J.  Gee.  London.  U.S.  Fat.  1,274,158,  July  SO, 
1918.    Date  of  appl.,  Apr.   6,  1915. 

See  Eng.  Tat.  8.892  of  1914;  this  J.,  1915,  702. 
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See  XXII. 
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Voul;  Deterioration    in    tin    heating    riilue    of  

during  storage.    II.  O.  Porter  and  F.  K.  Ovitz. 
U.S.  Bureau  of  Mines,  Bull.  186,  1917.     34  pages. 

TESTS  were  made  on  New  Itivcr  and  Pocahontas 
coals  (both  semi-bituminous),  on  Pittsburgh  coal 
(bituminous — used  for  carbonisation),  and  on 
Wyoming  coal  (sub-bituminous).  The  coal  was 
exposed    to    atmospheric  Influence   by  storage  in 

piles  and  in  bins.  The  quantities  varied  from 
about  300  lb.  lo  120  tons.  A  wide  range  of  climatic 
conditions  was  secured  by  carrying  out  the  ex- 
periments at.  several  stations,  including  the 
Isthmus  of  Panama.  Except,  in  the  case  of  the 
sub-bituminous  coal  the  maximum  loss  of  calorific 
value  during  exposed  storage  was  1-2%  in  the  first 
year,  and  20%  after  two  years.  The  sub-bitumin- 
ous variety  deteriorated  2  to  3%  in  the  first  year 
and  5-5%  after  three  years.  This  coal  was  stored 
in  bins.  Where  the  bin  was  uncovered  the  lumps 
on  the  surface  became  pulverised  to  a"  depth  of 
8  to  12  inches.  It  would  seem  that  this  powdery 
layer  acts  as  a  protection  to  the  bulk  of  the  coal, 
which  will  not  then  be  attacked  unless  there  be 
atmospheric  access  through  the  walls  or  floor  of 
the  bin.  Further  experiments  showed  that 
submersion  under  water  effectually  prevents  loss 
in  calorific  value  during  storage  of  coal.  It  is, 
however,  concluded  that  submersion  under  water 
is  an  unjust ifiable  expense,  and  that  the  loss  in 
calorific  value  due  to  storage  in  exposed  con- 
ditions has  been  commonly  over-estimated.  In 
making  the  calculations  a  formula  was  employed 
whereby  the  calorific  value  of  the  actual  coal 
substance  was  determined,  allowance  being  made 
for  the  content  of  ash,  sulphur,  and  moisture. 

— H.  J. 


Gas-producer;   Coke   and    coal    as   fuel  for    . 

D.  J.  Studler.     Stahl  u.  Eisen,  1918,  38,  705—709. 

Makkgraf  (Stahl  u.  Eisen,  1910,  36,  1245)  found 
that  gas  from  a  coke  producer  was  less  effective 
than  thai  from  a  coal  producer  in  open-hearth  steel 
furnaces.  The  author  has  collected  data  on  the 
composition  of  gas  from  producers  tired  with  coke 
and  coal  respectively,  and  shows  by  calculations 
that  in  general  when  working  under  similar  con- 
ditions, gas  from  coal  is  more  efficient  in  use  than 
is  that,  from  coke,  since  less  air  is  required  for 
its  combustion,  and  higher  temperatures  may  be 
attained.— F.  C.  Th. 


Bitumens ;   Device    for  determining    the   dropping 
point    (melting    point)    of   fats,    ira.res,    pa  ratlin 

iiar.     etc.,     and    especially .       F.     Dupre. 

Chem.-Zeit.,  1918,  42,  398. 

A  metal  cup  with  a  small  central  opening  in  the 
bottom  is  filled  with  the  bitumen  or  the  like,  the 
latter  being  first  melted  if  necessary.  The  cup  fits 
into  th'?  lower  end  of  a  metal  tube  surrounding  the 
lower  end  of  a  thermometer,  the  bulb  of  which 
is  just  above  the  top  of  the  metal  cup.  The  ther- 
mometer with  attached  metal  tube  and  cup  is 
mounted  by  means  of  a  cork,  inside  a  test-tube. 
This  is  placed  in  a  beaker  of  water  or  sulphuric 
acid,  which  is  heated  at  first  strongly  to  within 
10°— 20°  0.  of  the  melting  point  and  then  so  that 
the  temperature  rises  about  1°  per  minute.  The 
results  obained  with  tallow  and  paraffin  wax  agreed 
well  with  those  obtained  by  Ubbelohde's  appa- 
ratus (this  J.,  1905,  941),  over  which  the  new  appa- 
ratus has  several  advantages,  especially  for  bitu- 
mens, etc.,  of  higher  melting  point. 
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Formation    of    ammonia     by    heating    coke    with 
calcium    hydroxide.    Glaser.    See   VII. 


Optical  dispersion  of  oils  from  an  analytical  point 
of   view.    Fryer  and  Weston.     See  XII. 


Patents. 

Furl  product  and  process  of  making  same.  O.  F. 
W'erner,  San  Jose,  Cal.  U.S.  Pat.  1,274,4S0, 
Aug.  6,  1918.  Date  of  appl.,  Aug.  30,  1917. 
Lampblack  70  parts,  a  comminuted  combustible 
material  30  parts,  and  lime  dust  2  parts,  are  heated, 
mixed  with  an  asphalt  binder  5  parts,  compressed, 
and  cooled. — W.  F.  F. 


Coal  dust  and  wood  charcoal  powder;  Treatment 

of  to  prevent   absorption   of  water  and  to 

hinder     spontaneous     combustion.       N.     K.     H. 
Ekelund,  .Tonkoping,   Sweden.    Ger.  Pat.  300,727, 
Feb.  18,  1917.       Under  Int.  Conv.,  Apr.  14  and 
Aug.  5,  1916. 
The  material  is  well  dried  and  mixed  with  finely 
divided  peat  which  has  been  dried  at  a  tempera- 
ture of  at  least  100°  C.— L.  A.  C. 


Lignite,  peat,  etc.;  Treatment  of  - to  produce  a 

non-hygroscopic  fuel.       Bertzit  Ges.    m.   b.    H., 
Munich.    Ger.  Pat.   30G,SSO,   Dec.  6,  1913. 

The  material  is  first  dried  at  a  moderate  tempera- 
ture and  then  heated  with  exclusion  of  air  to 
between  1S0°  and  250°  C.  until  evolution  of  water, 
carbon  dioxide,  and  nitrogenous  gases  is  complete. 
Esters  and  imides  contained  in  the  material  are 
thus  decomposed  and  the  bituminous  portion  of 
the  fuel  swells  and  fills  up  the  pores,  preventing 
the  absorption  of  water. — L.  A.  C. 

Coke-ovens.       E.  Ore\  Caen,  France.       Eng.  Pat. 
11S.470,  Sep.  7,  1917.     (Appl.  No.  12,866  of  1917.) 

A  coke-oven  having  a  number  of  carbonising 
chambers  adjoining  one  another  and  separated  by 
partitions,  is  provided  with  a  number  of  heating 
flues  in  the  partitions  and  end  walls,  each  in  the 
form  of  an  inverted  U.  Each  limb  of  the  flue  is 
provided  with  a  gas  burner  at  the  bottom,  the 
burners  on  either  side  being  used  alternately.  The 
gas  reaches  the  burners  through  refractory  con- 
duits extending  from  a  common  supply  conduit  at 
the  front  of  the  oven  and  provided  with  separate 
regulating  valves  The  air  supply  for  each  burner 
passes  from  a  regenerator  below  the  oven  through 
a  similar  refractory  conduit  provided  with  a 
regulating  damper,  to  the  refractory  block  forming 
the  burner.  The  hot  combustion  gases  pass  up  one 
side  of  the  flue  and  down  the  other  side  to  the 
corresponding  burner,  which  has  its  gas-supply 
passage  closed  but  its  air-supply  passage  open,  so 
that  the  hot  gases  may  pass  through  this  passage 
to  the  complementary  regenerator  below  the  oven 
to  heat  it.  When  the  alternate  burners  are 
brought  into  action  the  hot  gases  pass  through  the 
flues  in  the  opposite  direction  without  modifying 
the  heating.  The  proportions  of  gas  and  air 
supplied  to  each  burner  may  be  adjusted  independ- 
ently by  observing,  through  openings  in  the  front 
of  the  oven,  the  nature  of  the  combustion  pro- 
ducts discharged  through  each  inoperative  burner. 
The  same  type  of  flue  may  be  used  in  an  oven 
having  no  regenerator,  the  air  being  heated  by 
contact  with  the  hot  walls,  or  in  an  oven  in  which 
the  air  is  not  preheated.  In  these  cases  only  one 
limb  of  the  inverted  U  is  provided  with  a  burner. 

— W.  F.  F. 


Coke-oven;  Regenerative  .  E.  Copper,  Brus- 
sels. U.S.  Pat.  1,207,380,  May  28,  1918.  Date  of 
appl.,  July  28,  1914. 

A  number  of  regenerators  for  a  battery  of  coke- 
ovens  are  connected  in  parallel  to  a  common  supply 
flue  and  a  common  collecting  flue.  A  pair  of  flues 
are  provided  between  the  top  of  each  regenerator 
and  the  bottom  of  the  corresponding  oven,  through 
which  the  hot  gases  are  drawn  in  series  from  the 
regenerator  to  the  uptake,  and  means  are  provided 
to  reverse  the  action  of  the  regenerators  as 
required.. — W.  F.  F. 

Coke-oven;  Reversing  regenerative  .    C.   Still, 

Recklinghausen     Ger.  Pat.  300,214,  May  10,  1916. 

The  oven  has  vertical  heating  flues  to  which  air  is 
supplied  at  the  base  and  combustible  gas  at  the 
base  and  through  lateral  openings  at  different 
heights.  Any  suitable  gas  may  be  used  for  the 
burners  at  the  base  of  the  flues  and  is  supplied  to 
one  half  of  the  flues  during  one  period  and  to  the 
other  half  of  the  flues  when  the  draught  is  reversed. 
The  gas  supplied  to  the  lateral  openings  in  the 
flues  should  have  a  composition  such  that  it  has 
little  tendency  to  pyrogenic  decomposition,  or  it 
should  be  admixed  with  gases  which  will  hinder 
or  prevent  such  decomposition.  It  is  supplied 
continuously,  irrespective  of  the  reversal  of 
draught. 

Coal  and  other  materials;  Distillation  of  for 

the  manufacture  of  motor  gas  and  utilisation  of 
residual  products.  H.  K.  Hitler,  London.  Eng. 
Pat.  118,522,  Nov.  20,  1917.  (Appl.  No.  17,054  of 
1917.) 
Coal,  lignite,  wood,  peat,  shale,  or  other  similar 
material,  is  distilled  in  a  horizontal  or  vertical 
retort  at  about  500°  C,  the  vapour  condensed,  and 
the  residual  gas  stripped  by  oil  washing  and 
then  compressed  in  a  water-cooled  compressor  to 
a  pressure  of  about  15  atmospheres.  The  whole 
or  part  of  this  gas  is  returned  to  the  retort  under 
pressure,  and  liberated  just  above  the  material  in 
a  horizontal  retort,  or  at  the  temperature  zone  of 
500°  C.  in  a  vertical  retort.  The  gas  is  cooled  by 
expansion  and  cools  and  mixes  with  the  vapour 
liberated  in  the  retort  so  that  cracking  of  the 
vapour  is  prevented.  It  is  claimed  that  a  gas 
consisting  mainly  of  methane,  suitable  for  use  in 
internal  combustion  engines,  and  free  from  vapours 
deleterious  to  balloon  fabric  is  thus   obtained. 

— W.  F.  F. 


Oils  from  coal-gas;  Extraction  and  fractional  dis- 
tillation of  — — .  D.  Marbais,  Charleroi,  and  C. 
Deguide,  Ixelles,  Belgium.  Eng.  Pat.  118,730, 
Nov.  1,  1917.  (Appl.  No.  15,923  of  1917.) 
Coal-gas  is  passed  up  a  tower  or  series  of  towers 
filled  with  suitable  material,  e.g.,  wood  or  iron 
shavings,  etc.,  down  which  coal  tar  oil  or  anthra- 
cene oil,  distilling  between  230°  and  250°  C,  is 
passed  to  absorb  the  benzene,  etc.  On  leaving  the 
bottom  of  the  tower,  the  oil  passes  into  a  receiver 
whence  it  is  forced  by  means  of  a  pump  up  through 
a  sheaf  of  tubes  contained  in  a  casing  and  then 
to  the  top  of  a  tower  similar  to  the  first.  As  it 
trickles  down  the  tower,  the  oil  is  debenzolised  by 
a  current  of  steam  which  enters  at  the  bottom  and 
passes  out  at  the  top  by  a  pipe  which  leads  to  the 
casing  in  which  it  preheats  the  ascending  oil.  The 
steam,  charged  with  benzene  and  other  vapours,  on 
leaving  the  casing  at  the  bottom  at  about  95°  C, 
passes  into  a  "  draining  device  or  collector,"  and 
thence  up  a  condenser  and  tower,  the  temperature 
at  the  top  of  which  is  about  79°  C.  Condensed 
liquid,   consisting  of  water  and  "  heavy  oil,"  i.e., 
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solvent  naphtha  and  naphihaleiio,  flows  down- 
wards into  i he  collecting  device,  whence  It  passes 
Into  a  separator;  uncondensed  vapour  passes 
through  a  similar  tower  i lie  temperature  at  the  top 
nf  which  Is  about  70°  (.'.  lu  this  tower  the 
"  tolueued  oil  or  spirit,"  i.e..  a  mixture  of  benzene, 
toluene,  and  xylenes,  separates  out  together  witii 
water  and  is  drawn  off  il  the  bottom.  Remaining 
oncondensed  vapour  is  passed  through  a  descend- 
ing coil  refrigerator,  the  condensed  liquid  consist- 
ing of  benzol  and  water.     L.  A.  C. 

Liquefied  gas;  Method  of  producing  and  separating 

.        L.      Wolf,      Chicago.      111.       U.S.      Pat. 

1,274,970,   Aug.    C,   1918.     Mate  of  appl.,   Slav  :;i, 
1910. 

HlDBOCABBOH  gas  sueli  as  distillation  gas  or  natural 
gas  is  passed  through  a  heat-Insulated  chamber, 
and  cooled  by  the  introduction  of  gaseous  con- 
stituents of  the  mixture  at  such  a  teni|ierature  that 
the  easily  llquetiable  constituents  are  liquefied. 
'1'he  gas  is  agitated  in  passing  through  the  chamber, 
the  liquid  is  separated,  and  the  residual  gas  then 
liquefied.— W.  F.  F. 


Motor   fuel    oil:    Method    and    apparatus   for    pro- 

(litcinii    by    distillino     jKtndium.       C.     B. 

Forward,    Urbana,     Ohio,     U.S.A.       Eng.    Pat. 
117,372,  Oct.  27,  1017.     (Appl.  No.  15,654  of  1017.) 

Tiik  apparatus  Is  a  modification  of  that  described 
in  U.S.  Pat  1.1S9.0S3  (this  J..  1910.  SS3).  Petro- 
leum oil  is  forced  through  two  preheater  coils 
contained  in  casings  through  which  superheated 
stenm  is  passed.  The  steam  enters  the  second 
casing  at  about  (550°  to  800°  F.  (about  340°  to 
430°  C),  leaving  at  about  325°  to  650°  F.  (about 
1C.0°  to  340°  C),  at  which  temperature  it  enters 
the  first  easing.  On  leaving  the  second  preheater 
coil,  the  oil  is  mixed  with  superheated  steam  and 
sprayed  through  an  atomiser  into  a  separating 
Chamber  in  which  the  heavier  portions  fall  to  the 
bottom  as  a  liquid,  while  the  lighter  portions, 
mixed  with  steam,  pass  off  at  the  top  into  a 
clarifier,  and  then,  through  a  reducing  valve,  into 
a  condenser.  The  pressure  within  the  separator 
is  about  100  to  200  lb.  per  sq.  in.,  and  the  tempera- 
ture about  400°  to  600°  F.   (about  205°  to  315°  C). 

— L.  A.  C. 


Heavy    hydrocarbons;    Conversion    of    into 

lighter  hydrocarbons.  S.  Slaxim,  Streatham,  and 
A.  YV.  Crosse,  Exors.  of  H.  S.  Maxim,  London. 
Bug.  Pat.  118,122,  Aug.  IS,  1916.  (Appl.  No. 
11,764  of  1916.) 

Pabafvxm  oil  is  converted  into  a  light  volatile  spirit 
and  a  heavy  oil  suitable  for  lubricating  purposes 
by  agitating  and  heating  the  Oil  under  pressure, 
and  at  the  same  time  subjecting  it  to  electro- 
chemical action.  The  process  is  carried  out  in  a 
long  steel  cylinder,  mounted  on  hollow  trunnion 
shafts  midway  of  Its  length.  The  interior  surfaces 
are  all  heavily  coated  with  copper.  The  cylinder 
is  heated  by  a  gas  burner  situated  beneath,  and 
the  gas  supply  to  the  burner  is  regulated  by  .i 
device  placed  on  one  of  the  hollow  trunnion  shafts, 
and  actuated  by  the  changes  of  pressure  within  the 
cylinder.  The  other  trunnion  shaft  carries  a 
pressure  gauge.  The  cylinder  is  first  charged  to 
about  a  quarter  of  its  capacity  With  paraffin  oil,  to 
which  is  added  a  small  quantity  of  an  electrolyte 
(e.g.,  an  aqueous  solution  of  common  salt  or  dilute 
Sulphuric  aeidi  together  With  small  pieces  of  zinc, 
or  V-shaped  copper-zinc  couples.  The  air  Inside 
the  cylinder  is  pumped  out.  and.  if  desired. 
hydrogen  gas.  which  may  be  under  high  pressure, 
is  admitted.    The  cylinder  is  then  rotated  over  the 


beater  until  the  Internal  pressure  Is  raised  to  about 
■'•(»)  to  500  lb.  per  sq.  in.,  which  is  kept  constant 
for  several  hours. — T.  St. 

I.ii/uid     hydrocarbons;     Apparatus    for     obtaining 

.     E.   II.  Sheets.  Muskogee,  Okla      U.S.  Tat. 

1.273,101,  July  23,  1918.  Mate  of  appl.,  June  27, 
1916. 

Casks  and  vapours  are  compressed,  expanded,  and 
commingled  with  an  oil  in  a  mixing  tank  under 
heat  and  pressure,  to  cause  combination  of  the 
gases  and  vapours  with  the  liquid  oil.  The  gases 
and  vapours  are  derived  partly  from  the  oil  supply 
tank  and  partly  from  other  sources.  The  mixing 
tank  is  fitted  with  several  vertical  tubes,  each 
having  a  bend  to  form  return  tubes  which  are 
connected  with  a  header,  whereby  the  heavier 
substances  are  returned  to  the  tank  and  the  lighter 
substances  carried  away  from  the  tank. — T.  St. 

Crude-oil  still.  T.  E.  Murray,  New  York.  U.S. 
Pat.  1,273,523,  July  23,  191S.  Mate  of  appl., 
Oec.  14,  1916. 

A  HcmizoNTAL  cylindrical  still  is  provided  with 
scraping  blades  carried  by  hubs  pivoted  at  the 
ends  of  radial  arms  attached  to  a  longitudinal 
rotary  shaft  mounted  eccentrically  within  the  still. 
The  hubs  also  carry  levers  which  are  connected 
to  the  radial  arms  by  helical  springs.  Solid 
material  on  the  bottom  of  the  still  is  moved  by 
the  scrapers  towards  a  delivery  opening  in  one  of 
the  still  heads.— T.  St. 

Crude   petroleum;   Apparatus  for    reducing    . 

C.  B.  Forward,  Urbana,  Ohio.  U.S.  Pat.  L274.405, 
Aug.  6,  1918.    Mate  of  appl.,  Sep.  25,  1916. 

Oil  and  superheated  steam  are  forced  together 
into  the  first  of  a  series  of  separator  chambers  fitted 
with  means  to  maintain  a  predetermined  vapour 
pressure  therein.  From  the  top  of  each  chamber 
is  a  passage  for  vapour  and  at  the  bottom  is  a 
passage  for  the  residuum  so  arranged  as  to  dis- 
charge into  the  next  chamber.  Superheated  vapour 
is  added  to  the  residuum  in  the  passage,  and  an 
atomiser  is  provided  at  the  discharge  end  of  the 
passage. — L.  A.  C. 

Petroleum  oils;  Process  of  treating  [cracking] . 

Apparatus  for  treating  petroleum  oils.  W.  F.  M. 
McCarty,  Baltimore,  Md.  U.S.  Pats,  (a)  1,274,912 
and  (b)  1,274,913,  Aug.  6,  1918.  Bate  of  appl., 
Aug.   17,   1916. 

(a)  Petroleum  oil  having  a  boiling  point  higher 
than  that,  of  gasoline  is  subjected  to  the  action 
of  superheated  steam  in  a  closed  container,  at  a 
pressure  of  150  lb.  per  sq.  in.,  in  the  presence  of 
an  aqueous  solution  of  an  aluminium  compound. 
The  mixture  is  then  allowed  to  settle  and  the 
aqueous  solution  and  suspended  matter  withdrawn. 
The  oil  is  vaporised  at  400°  C.  and  then  treated 
at  600°  C.  with  hydrogen  and  a  catalytic  agent, 
and  the  resulting  product  condensed,  (b)  Oil  and 
hydrogen  are  passed  downwards  through  a  vertical 
cracking  tube,  and  the  products  pass  into  a  collect- 
ing chamber  connected  to  the  lower  end  and  pro- 
vided with  draw-off  pipes  at  top  and  bottom.  A 
shaft  carrying  a  fan  extends  through  the  lower 
part  of  this  chamber  and  the  cracking  tube,  and 
operates  an  agitating  device  in  the  cracking  tube. 
Means  are  provided  to  reciprocate  and  rotate  the 
shaft.  The  cracking  tube  is  enclosed  in  a  shell 
containing  a  heating  tube  opening  into  the  shell 
at  one  end  and  connected  to  a  flue  at  the  other 
end.  The  shell  contains  a  heating  device,  and  com- 
bustion  products  pass   through    the   heating   tube. 

— W.  F.  F. 
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{Petroleum]  oil;  Process  of  distilling  .    J.   E. 

Biggins,  Port  Arthur,  Tex.,  Assignor  to  Gulf 
Kenning  Co.,  Pittsburgh,  Pa.  U.S.  Pat.  1,274,970, 
Aug.  6,  1918.    Date  of  appl.,  Oct.  23,  1917. 

In  the  cracking  distillation  of  petroleum  oils,  the 
oil  is  supplied  at  one  end  of  a  cylindrical,  inclined, 
unobstructed  chamber  in  which  a  cracking  tem- 
perature and  a  pressure  greater  than  atmospheric 
are  established;  air  is  supplied  at  several  points 
along  the  length  of  the  chamber  to  maintain  a 
limited  amount  of  combustion  therein  and  keep  up 
the  heat.  Vapours  and  gases  are  removed  at  the 
further  eud,  tar  and  carbon  are  settled  out  from 
the  vapours  and  gases,  the  mixture  is  cooled  to 
condense  any  high  boiling  oils  therein,  the  con- 
densed oil  is  returned  to  the  feed  end  of  the  cham- 
ber, and  the  residual  mixture  of  vapours  and  gases 
is  cooled  to  recover  the  cracked  products. 

—J.   F.  B. 

Fuel  for  internal  combustion  engines.     Explosions- 

Turbine-Studien-Ges.m.b.H.,    Berlin-W'ilmersdorf. 

Ger.   Pat.    3/0,283,   Feb.    21,    1914.       Addition  to 

Ger.  Pat.  298,309. 

To   the  mixture  described  in   the   chief  patent  is 

added  a  substance  capable  of  forming  an  emulsion 

with  water  and  of  higher  sp.  gr.  than  water.    A 

fuel  of  approximately  the  same  sp.  gr.  as  water  has 

the   following   composition  :    500   parts   of   tar-oil, 

500  of  benzol,    200  of  pentachloroethane,    and  100 

parts  of  soap  solution. — L.  A.  C. 

Lubricating    oil;    [Hydrogenated    naphthalene    as] 

substitute      for     .       Tetralin      Ges.m.b.H., 

Berlin.     Ger.  Pat.  30G,S36,  Mar.  7,  1910. 
Hydrogenated    naphthalene,    e.g.,    tetrahydronaph- 
thalene,  dekahydronaphthalene,  etc.,  may  be  used 
for  lubrication,  either  alone  or  mixed  with   other 
lubricants. — L.  A.  C. 

Coke;    Apparatus  for  discharging  and   quenching 

.     S.  N.  Wellington,  Assignor  to  Coalite,  Ltd., 

London.  U.S.  Pat.  1,274,S26,  Aug.  6,  191S.  Date 
of  appl.,  Apr.  17,  1910. 

See  Eng.  Pat.  1G.10S  of  1915;   this  J.,   1910,  95S. 

Burning   pitch;   Apparatus    for  .       G.    H.    H. 

Boiling,      Christiania,       Norway!        U.S.      Pat. 

1,272,198,  July  9,  1918.     Date  of  appl.,   Mar.  20, 

1917. 
See  Eng.  Pat.  101,444  of  1916;  this  J.,  1910,  1100. 

Apparatus  for  redissolving  separated  constituents 
of  coal  tar  oils  or  other  liquids.  Ger.  Pat.  300,219. 
See  III. 


Nitrated    product    and    process    of    making    same. 
U.S.  Pat.  1,273,568.     See  XXII. 


IIb.-DESTRUCTIVE  DISTILLATION ;  HEATING  ; 
LIGHTING. 

Recovery    of   solvents   from    air-vapour   mixtures. 
Knoedler   and  Dodge.    See  I. 

Patents. 

Arc-light  electrodes;  Homogeneous  containing 

luminiferous   substances.       Riitgerswerke   A.-G., 
Berlin.     Ger.  Pat.  304,401,  Jan.   1,  1915. 

In  the  operation  of  electric  arc  lamps  with  elec- 
trodes  containing   luminiferous   substances,   beads 


of  the  fused  material  may  form  and  solidify  on 
the  electrodes  and  hinder  or  prevent  the  produc- 
tion of  an  arc.  According  to  the  present  patent 
the  electrodes  are  provided  with  openings,  chan- 
nels, or  the  like,  which  serve  to  retain  the  fused 
material  under  the  action  of  capillarity  and  pre- 
vent formation  of  beads  of  fused  material  at  the 
crater  and  so  ensure  complete  utilisation  and  con- 
sumption of  the  luminiferous  substances. 


Arc-light  electrodes  containing  luminiferous  sub- 
stances. Riitgerswerke  Akt.-Ges.,  Berlin.  Ger. 
Pat.  300,058,  Sep.  14,  1915.  Addition  to  Ger.  Pat. 
304,461  (see  preceding  abstract). 

The  upper  electrode  is  provided  with  a  channel  in 
the  form  of  a  circle,  the  diameter  of  which  is 
equal  to  or  greater  than  the  diameter  of  a  second 
lower  electrode,  so  that  should  fused  material  be 
dislodged  from  the  upper  electrode  it  will  not  fall 
into  the  crater  of  the  lower  electrode. — L.  A.  C. 


Incandescence  gas  mantles;  Manufacture   of  . 

Deutsche    Gasgliihlicht    Akt.-Ges.    (Auer    Ges.), 
Berlin.    Ger.  Pat.  306,021,  Dec.  3,  1916. 

Fob  washing  the  material  used  in  the  preparation 
of  incandescence  mantles,  water  purified  by  means 
of  an  aluminate-silicate  (permutite),  i.e.,  separated 
from  salts  of  all  but  the  alkali  metals*  may  be 
employed  in  place  of  distilled  water.— L.  A.  C. 


Treatment  of  coal  dust  and  wood  charcoal  powder 
to  prevent  absorption  of  water  and  hinder  spon- 
taneous combustion.     Ger.  Pat.  300,727.     See  IIa. 


III.-TAR   AND   TAR  PRODUCTS. 

Phthalio    anhydride    from    crude    phthalic    acid; 

Determination  of  ■ .    C.  R.  Downs  and  C.  G. 

Stupp.     J.   Ind.  Eng.  Chein.,  191S,  10,  596— 59S. 

A  weighed  quantity  of  the  sample  is  placed  in  a 
small  glass  capsule,  and  a  glass  tube,  about  5-5  in. 
long,  containing  1-5  gnus,  of  cotton  wool  previously 
boiled  with  10%  sodium  hydroxide  solution,  washed, 
and  dried,  is  inserted  in  the  top  of  the  capsule 
to  within  0-25  in.  of  the  bottom  of  the  latter.  A 
current  of  air  (3  bubbles  per  sec.)  is  drawn  through 
the  apparatus,  the  air  entering  at  the  space  between 
the  tube  and  the  inner  wall  of  the  capsule,  and 
the  latter  is  then  dipped  in  a  bath  of  Rose  metal 
at  220°  C.  The  heating  is  continued  for  45  niins., 
by  which  time  the  phthalic  acid  is  decomposed 
and  the  sublimed  anhydride  collected  in  the  cotton 
wool  tower.  The  weight  of  the  residue  In  the 
capsule  is  determined;  the  cotton  wool  is  removed 
from  the  tube,  boiled  for  30  mins.  with  45  c.c. 
of  if/10  sodium  hydroxide  solution  and  50  c.c. 
of  water  (the  tube  itself  may  be  rinsed  out  with 
the  alkali  solution),  an  excess  of  N/10  acid  then 
added,  the  boiling  continued  for  15  mins.,  and  the 
mixture  titrated  with  sodium  hydroxide  solution, 
using  phenolphthalein  as  indicator.  Each  c.c.  of 
JV/10  sodium  hydroxide  solution  is  equivalent  to 
00074  grm.  of  phthalic  anhydride.— W.  P.  S. 


Device  for  determining  the  dropping  point  (melting 
point)  of  fats,  waxes,  paraffin  wax,  etc.,  and 
especially  bitumens.    Dupre.    See  IIa. 


Optical  dispersion  of  oils  from   an  analytical  point 
of  view.    Fryer  and  Weston.    See  XII. 
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I'm  vis. 

i' mi  I  i  in-  oils  mill  other  liquids;  Apparatus  for  re- 

dissolving      separated      constituents     of      . 

Dampfkessel-  and  Gasometerrabrlk  A.-G,  vorm. 

A.  Will;,'  and  Co.,  Brunswick.    Ger.  Pat.  800,219, 

Apr.    1.    19W. 

Tm  receptacle  containing  the  tar  oil  or  the  like 
is  provided  near  the  bdttom  with  a  beating  coll 
below  which  la  an  arrangemenl  tor  conveying 
material  deposited  from  the  oil  to  a  trough  at  one 
Bide.  The  trough  is  Btted  with  means  for  heating 
or  stirring  and  the  material  therein,  after  being 
re-llquefled  or  dissolved  may  be  either  returned 
to  tiic  container  or  led  away  to  be  used,  for 
example,  as  fuel. — L.  A.  C. 

Phenol  mill  allied  products;  Manufacture  <>f  . 

B.  N.  Wallach,  Wapplngers  Kails.  X.Y.  U.S. 
Pat  1,274,961,  Aug.  ti.  1918.  Date  of  appl., 
Jan.   12,   1818. 

A  coNunii'KAixD  aqueous  solution  of  benzenesul- 
phonlc  acid  at  about  100°  C.  is  added  to  fused 
caustic  alkali   at  about  300° C— L.   A.  ('. 

Pyridine  bases:  Methods  and  apparatus  for  recover- 
ing     .     F.    B.    Dodge,   New    York,   and   F.   H. 

Rhodes,  Philadelphia,  Pa.,  Assignors  to  The 
Barrett  Co.  U.S.  Pats,  (a)  1,274,998,  (b)  1,274,999, 
and  (O)  1,275,000,  Aug.  6,  lids.  Date  of  appl., 
Jan.  17,  1918. 

Tut;  crude  saturated  acid  solution  of  ammonium 
sulphate  from  the  saturator  in  the  direct  or  semi- 
direct  ammonia   recovery  process  is  saturated  with 

ammonia  and  the  liberated  pyridine  bases  recovered 
(a)  by  distilling  the  liquor  so  obtained,  introducing 
ammonia  into  the  distillate,  and  separating  the 
pyridine  bases  by  gravitation,  or  (b)  by  agitating 
the  liquor  with  an  oil  to  dissolve  the  pyridine 
bases,  (c)  A  suitable  apparatus  for  process  (a) 
consists  of  a  storage  tank  for  the  saturator  liquor, 
portions  of  which  are  run  as  required  into  a  still 
fitted  with  means  for  the  introduction  of  ammonia. 
Connected  with  the  still  are  a  condenser  and 
receiver  for  the  condensed  liquid  into  which 
ammonia  may  also  be  passed.  Storage  tanks 
connected  with  the  receiver  are  provided  for  the 
condensed  liquid  and  the  separated  pyridine  bases. 
A  storage  lank  with  a  iilter  interposed  is  also  pro- 
vided for  the  liquor  from  the  still. — L.  A.  C. 


.',-  s  u  I  yh  o- 1  -a  m  i  nobenzene-2-ca  rbox  yl  ic     acid ;     Pre- 

paraHon  of  ■ .    Farbenfabr.  vorm.    F.  Bayer 

and  Co.  Ger.  Fat.  307.2S4,  Oct.  2G,  1915.  Addi- 
tion to  Ger.  Fat.  290,941. 
Accormm;  to  the  chief  patent,  sulphuric  chlorhydrin 
and  anthranilie  add,  preferably  in  molecular  pro- 
portions, were  allowed  lo  interact  in  an  inert 
organic  solvent.  As  an  improvement,  the  organic 
solvent  is  replaced  by  sulphuric  acid  monohydrate. 
which,  under  the  prescribed  conditions,  does  not 
sulphonate  the  anthranilie  acid. — L.  A.  C. 

[Tar  oils;]  Process  of  manufacture  of  mi  aggluti- 

nant  for  coatinqs  [from  ].     J.  Rosen.   Paris. 

U.S.  Fat.  1,273,927,  July  30,  1918.     Date  of  appl., 
July  30.  inn.    Renewed  May  29,  1918. 

See  Fr.  Fat.  474.029  of  1014;  this  J.,  191a,  10S4. 


Bulphonation  of  aromatic  hydrocarbons;  Process  for 

the  .    h.    Bull.  Philadelphia,   f.s.a.    Bng. 

Fat.  11S.727,   Oct.  23,  1917.     (Appl.   No.  15,421  of 
1917). 

See  U.S.  Pat.  1.217,499  of  1917;  this  J.,  191S,  52a. 


p-Amino-N-methylformanilide;     Process     fur     the 

manufacture   of  .       G.  T.    Morgan,    London. 

r.s.  Pat  1,273,901,  July  30,  1918,    Date  of  appl., 
Jan.   ::i.    11117. 

See  Fug.  Pat  111,321  of  ifliej  this  J.,  1918,  5a. 

Extraction  mnl   fractional  distillation   of  oils  from 
coal   gas.     Eug.   Fat.    US, 730.     Nee    II  \. 

llliidroi/i  nii/id    naphthalene    as]    substitute    for 
lubricating  oil.    Ger.  Fat.  305,836.    See  Ha. 

Solid  preparations  containing  oresols  mid  mix- 
tures of  eresnis  ami  manufacture  thereof  by 
menus  of  salts  of  fatty  acids.  Eng.  Pat.  118,667. 
See  xixb. 


titrated    product    and    process    of    making    same. 
U.S.   Pat.  1,273,5(!8.     -Sec  XXII. 


IV.-COLOURING   MATTERS   AND   DYES. 

Colours;  Method  of  Standardising  the  fastness  of 

to  light.    A.  Robson.    J.  Soc.  Dyers  and  Col., 

1918,   34,  1S5— 180. 

The  method  is  based  on  the  measurement  of  the 
quantity  of  actinic  light  required  to  produce  a 
visible  change  in  the  tone  or  depth  of  the  test- 
sample  by  noting  the  number  of  consecutively 
exposed  standard  strips  of  a  quickly  fading  colour 
which  are  completely  bleached  under  the  same 
conditions.  A  dyestuff  fulfilling  the  desired  con- 
ditions for  a  standard  is  Eosiue  GGF  (Cassella), 
which  quickly  fades  to  a  clear  white.  Strips  of 
coarse  white  filter  paper  are  steeped  in  a  01%  solu- 
tion of  Eosine,  dried  without  rinsing,  and  cut  into 
pieces  3"xi".  The  samples  to  be  tested  are  dyed 
in  known  proportions  on  cotton  yarn  which  is 
wound  on  a  cardboard  strip  adapted  to  hold  12 
samples  lengthwise.  A  stout  cardboard  envelope  is 
arranged  to  cover  one  half  of  the  row  of  patterns 
and  a  strip  of  standard  Eosine  paper,  numbered  1, 
is  clipped  on  the  card.  The  whole  is  then  exposed 
under  a  sheet  of  glass.  The  set  of  patterns  is 
examined  daily,  and  when  the  Eosine  strip  No.  1 
has  faded  to  a  clear  white,  it  is  replaced  by 
another,  No.  2,  and  so  on  until  the  visible  change 
in  the  test  patterns  is  recorded.  In  this  way  a 
definite  measure  of  the  quantity  of  actinic  light 
is  obtained  independent  of  the  variations  in  its 
quality  from  day  to  day  and,  if  necessary,  the 
whole  set  may  be  laid  aside  at  any  time  and  the 
exposure  resumed  at  the  point  where  it  was 
interrupted.  It  is  possible  also  to  subdivide  the 
results  into  fractions  of  the  standard  to  an  approxi- 
mate degree.  The  principal  difficulty  lies  in  deter- 
mining the  exact  end-point  at  which  the  Eosine 
paper  is  completely  bleached. — J.  F.  B. 


Scarlet  8SR  (B)  and  Ponceau  3Ii  (By);  Structure 

of  .     II.   VV.    Stiegler.     J.   Ind.   Eng.   Chem., 

1918,  10,  000. 
By  reduction  with  stannous  chloride  it  was  found 
that  the  components  of  the  monoazo  dyestuff; 
Scarlet  S3R  (Badlsche)  are  amino-R-salt  (1.2- 
amlnonaphthol-3.6-dlsodlnm  sulphonate)  and 
pseudocumidine  i1.2.4-triinethyl-5-aminobonzene). 
The  components  of  Tonceau  3R  (Bayer)  are  amino- 
Bayer  acid  (1.2-aminonaphthol-S-sulphonic  acid) 
and  gamma  acid  (2.8-amlnonaphthol-6-sulphonlc 
arid  i.  Scarlet  S3R  is  thus  identical  with  the 
Ponceau  3R  classified  as  No.  83  in  Schultz'S  tables 
and  the'  constitution  given  by  Schultz  for  Bayer's 
Ponceau  3R  is  incorrect. — W.  P.  S. 


Cl.  V.— FIBRES ;  TEXTILES,  ETC.       Cl.  VI.— BLEACHING;  DYEING,  ETC.      [October 31, 1918. 


o-2'  .4'  -Dili  ydrorybenzoyltetrachlorobenzoic  acid  and 
2.34-trichloro-G-hydroxyi-anthone  -  1  -  carboxylic 
acid  and  some  of  their  derivatives.  W.  R. 
Orndorff  and  W.  A.  Adarnson.  J.  Amer.  Chem. 
Soc,  1918,  40,  1235—1256. 
The  first-named  substance  is  best  obtained  by  heat- 
ing resorcinol  (4  parts)  and  tetrachlorophthalic 
acid  (5  parts)  for  12—15  hours  at  a  temperature 
not  exceeding  131°  C.  (vapour  of  boiling  xylene). 
It  forms  colourless  crystals  containing  2H20,  and 
the  dried  substance  at  its  m.pt.,  227°  C,  decom- 
poses into  tetrachlorofiuorescein  and  tetrachloro- 
phthalic anhydride.  On  bromination  in  glacial  acetic 
acid  it  yields  o-3'.5'-dibromo-2'.4'-dihydroxy- 
benzoyltetrachlorobenzoic  acid,  yellow  needles, 
m.pt.  211°— 212°  C.  The  triacetate  of  the  un- 
brominated  acid  is  converted  by  5%  alcoholic  potas- 
sium hydroxide  and  subsequent  acidification  into 
2.3.4-trichloro-G-hydroxyxanthone-l-carboxylic  acid, 
colourless  needles  containing  2H90,  m.pt.  279° — 
280°  C.  (anhydrous).  The  preceding  results,  and 
particularly  the  fact  that  the  triacetates  are  not 
decomposed  by  boiling  alcohol,  are  interpreted  by 
ascribing  to  o-2'.4'-dihydroxybenzoyltetrachloro- 
benzoic  acid  the  constitution 


\ 


-C(OH).C6Hs(OH).2 


CO.CeCL, 


(See  also  J.  Chem.  Soc,  1918,  i.,  435.)— C.  S. 

Colour  reaction  of  mercury  fulminate  with  phenyl- 
hydrazine.    Langhans.     See   XXII. 

Patents. 

Azo  dyes;  Gray  .    C.  Hagemann,  Leverkusen, 

Germany,    Assignor   to    Synthetic   Patents   Co., 
Inc.,   New   York.    U.S.   Pat.   1,270,290,   June    25, 
191S.     Date   of  appl.,   Nov.   27,    1914.     Renewed 
Apr.  1G,  1918. 
Trisazo    dyestuffs   are   claimed   which   dye   cotton 
reddish-grey  to  greenish-grey  shades,  fast  to  light, 
and  on  reduction  with  stannous  chloride  and  hydro- 
chloric acid  yield  an  aromatic  aminosulphonic  acid, 
a     diamine,     and     an     orthodiaminohydroxynaph- 
thalenesulphonic  acid.     Special  claim  is  made  for 
the  dyestuff  which,  on  reduction,  yields  4.5-dichloro- 
aniline-2-sulphonic  acid,  2  mols.  of  1.4-naphthylene- 
diaminesulphonic  acid,  and  1.2-diamino-S-naphthol- 
6-sulphonic  acid. 

Azo  dyestuffs  capable  of  being  chromed;  Manufac- 
ture of .    O.  Iniray,   London.     From  Soc.  of 

Chem.  Ind.  in  Basle,  Switzerland.  Eng.  Pat. 
118,44S,  Aug.  28,  1917.  (Appl.  No.  12,348  of  1917.) 
Addition  to  Eng.  Pat.  16,916,  Dec.  1,  1915  (this 
J.,  1917,  78). 

See  U.S.  Pat.  1,270,325  of  1918;  this  J.,  191S,  573  a. 


V.-FIBRES  ;  TEXTILES  ;  CELLULOSE  ;  PAPER. 

Patents. 

Fabric  stretching  and  drying  apparatus.  J.  W. 
Shelton,  Assignor  to  Tucson  Steam  Laundry  Co., 
Tucson,  Ariz.  U.S.  Pat.  1,269,751,  June  18,  191S. 
Date  of  appl.,  Dec.  7,  1917. 

The  apparatus  comprises  a  perforated  drum,  a 
post  arranged  centrally  within  the  drum,  means  for 
stretching  a  piece  of  fabric  about  the  drum,  a 
fan  jourualed  around  the  post  within  the  drum 
for  forcing  currents  of  air  outward  through  the 
perforations,  and  means  for  heating  the  air 
currents. — J.  F.  B. 


Paper-making  machines.  E.  Partington,  Westwood 
Park,  Worcester.  Eng.  Pat.  118,511,  Nov.  3,  1917. 
(Appl.  No.  16,038  of  1917.) 

Some  of  the  drying  cylinders  over  which  the  web 
of  paper  first  passes  are  maintained  at  a  tempera- 
ture higher  than  that  of  the  remainder  of  the 
cylinders  and  sufficient  to  impart  to  the  damp 
paper  enough  heat  to  cause  the  water  therein 
to  evaporate  freely  as  il  passes  over  the  lesser 
heated  cylinders.  For  instance,  in  a  range  of 
16  cylinders  the  first  five  may  be  heated  so  as  to 
raise  the  temperature  of  the  web  to  200°  F. 
(93-5°  C.)  and  the  temperature  of  the  succeeding 
cylinders  may  fall  progressively  at  the  rate  of 
about  10°  F.  (5-5°  C),  so  that  the  temperature  of 
the  last  is  about  90°  F.  (32-5°  C),  thus  preventing 
baking  and  cockling  of  the  paper. — J.  F.  B. 

Writing-paper  and  method  of  making  the  same. 
S.  Kuroki,  Assignor  to  Kimpitsu  Seishi  Kabushiki 
Kaisha,  Ltd.,  Tokyo.  Reissue  14,499,  July  30, 
1918,  of  U.S.  Pat.  1,234,045,  July  17,  1917.  Date 
of  appl.,  Dec.  7.   1917. 

See  this  J.,  1917,  1004. 

Paper-stock ;  Apparatus  for  the  treatment  of . 

W.    G.    Fiske,    Purfleet.       U.S.    Pat.    1,273,841, 
July  30,  191S.    Date  of  appl.,  Feb.  24,  1917. 

See  Eng.  Pat.  103,376  of  1916;  this  J.,  1917,  288. 


VL-BLEACHING ;  DYEING;  PRINTING; 
FINISHING. 

Method  of  standardising    the  fastness  of  colours. 
Robson.    See  IV. 

Patents. 

Dyeing  machines.  Fibre  -  treating  machine. 
Fabric-dyeing  machine.  H.  M.  Dudley,  Phila- 
delphia, Pa.    U.S.  Pats,  (a)  1,274,396,  (b)  1,274,523, 

(c)  1,274,524,    (u)  1,274,525,  Aug.    6,  1918.     Dates 
of  appl.,   (a)  Feb.   15,   (e)  June  1,    (c)  June  15, 

(d)  July  25,  1917. 

(a)  In  the  dyeing  chamber  are  arranged  a  series 
of  superposed  removable  fibre  trays  adjacent  to 
each  other,  each  tray  comprising  a  non-perforated 
side  wall  and  a  foraminous  bottom  formed  of 
transverse  grate  bars,  a  second  chamber  below  the 
trays  and  a  third  chamber  above  the  trays  each 
containing  a  series  of  "  upwardly  disposed  plates." 
Means  are  provided  for  circulating  liquid  or  air 
through  the  apparatus  and  through  a  testing  appa- 
ratus similar  to  but  smaller  than  the  main  appa- 
ratus.' (d)  In  a  receptacle  are  arranged  a  series 
of  dyeing  chambers  having  non-perforated  sides, 
each  chamber  having  a  fixed  foraminous  bottom 
and  a  movable  foraminous  top  capable  of  being 
adjusted  and  held  at  any  desired  position  in 
relation  to  the  bottom.  The  wall  of  each  dyeing 
chamber  contains  a  conduit  connecting  the  portion 
of  the  receptacle  at  each  end  of  the  dyeing  cham- 
ber with  a  testing  device,  and  liquor  is  circulated 
by  a  pump  through  the  apparatus,  (c)  A  fibre- 
treating  machine  comprises  a  receptacle  contain- 
ing an  outer  foraminous  cylinder  with  a  series  of 
spaced  parallel  members  having  projections  extend- 
ing upwards  and  downwards  in  the  receptacle,  and 
an  inner  foraminous  cylinder,  spaced  from  the 
outer  cylinder,  with  tubular  members  connecting 
the  openings  in  the  inner  cylinder  with  a  supply 
of  liquids,  steam,  and  air.  A  series  of  sliding 
members  is  provided  to  abut  upon  a  fabric  wound 
on    the  cylinder   so  as  to  close  all  the   openings 
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which  are  not  covered  by  the  Eabrlc,  also  n  flexible 
foramlnous  covering  to  enclose  the  wound  fabric 
tightly  on  the  cylinder,  (d)  a  dyeing  chamber 
baa  ;i  removable  top  and  ■  series  of  hollow  reels 
capable  of  being  revolved  within  the  chamber  ou 
■  common  axis,  each  reel  being  composed  of  a 
hollow  forauiinous  cylinder  with  non-perforate 
flanges  extended  outwards.  A  series  of  conduits 
within  the  hollow  reels  connect  the  ends  of  the 
n-cls  with  the  Inner  faces  of  the  forauiinous 
cylinders  and  allow  of  liquid  being  supplied 
uniformly  over  the  inner  faces  of  the  cylinders. 
Each  reel  can  be  revolved  Independently  or  locked 
against  rotation,  and  the  interior  of  a  reel  is 
connected  with  a  testing  device  revolving  with  it. 

—J.  F.  B. 

Winding  and  dyeing  machine.  \V.  A.  Ainsworth, 
Assignor  to  C.  N.  Mather,  Grand  Kapids,  Mich. 
U.S.  Pat.  1,274,972,  Aug.  (i.  l'.HS.  Date  of  appl., 
July  10,    HI17. 

Thread  or  yarn  is  transferred  from  one  holder  in 
the  winding  machine  to  another,  passing  in  close 
proximity  to  a  member  Impregnated  with  colour- 
ing material,  against  which  it  is  periodically 
pressed,  so  that  the  colouring  matter  Is  inter- 
mittently transferred  to  the  thread  in  its  passage 
through  the  machine.  The  means  for  applying  the 
colour  comprises  a  cylindrical  receptacle  for  con- 
taining the  colour  liquid  over  which  the  yarn  Is 
adapted  to  pass,  a  number  of  wicks  in  the  recept- 
acle extending  a  short  distance  upwards,  a  shaft 
parallel  to  the  receptacle,  a  number  of  collars, 
one  for  each  wick,  secured  on  the  shaft,  and 
tinners,  under  which  the  yarn  is  adapted  to  pass, 
projecting  laterally  from  each  collar. — J.  F.  B. 

Clothes;   Cleaning   or   washing    by   means   of 

benzine  or   benzol.      B.  Steffen,  Cothen.      Ger. 
Pat.  306,2.".7,  Mar.  24,  1910. 

BtJUUNI  or  benzol  which  has  been  used  for  clean- 
ing clothes,  with  or  without  the  addition  of  fresh 
material,  is  added  to  a  mixture  of  dilute  sulphuric 
acid  and  sodium  carbonate  which  has  been  allowed 
to  stand  until  effervescence  has  ceased,  and  then 
distilled  by  the  direct  application  of  steam.  The 
distillate,  after  settling  for  3  or  4  hours,  is  used 
again   for  cleansing  purposes. — A.  B.   S. 

Dyeing  machines.  H.  M.  Dudley,  Philadelphia, 
U.S.A.  Eng.  Pat.  111,843,  Nov.  10,  1!»17.  (Appl. 
No.  k;,508  of  1917.)  Under  Int.  Conv.,  Dec.  5, 
1916. 

Si  i    D.S.  Pat.  1,25S,203  of  1910;  this  J.,  191S,  2G5a. 

Manufacture  of  preparations  of  calcium  halogenides 
ami    albumin.     Ger.   Pat.   300,978.     See  XX. 
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Ammonia;  Formation  of by  heating  coke  lOHh 

calcium  hyttnuitir.  R.  Glaser.  Fqnerungstech- 
nik.  1917,  6,  3—8.  Z.  angew.  Chem.,  191s,  31. 
Kef.,  24S. 

On  heating  coke  with  a  large  excess  of  calcium 
hydroxide  the  carbon  completely  disappears  and  a 
large  quantity  of  hydrogen  is  produced.  The  yield 
of  ammonia  increases  with  the  temperature, 
amounting  at  1145°  C.  to  40",,  of  Ihe  total  obtain- 
able from  the  nitrogen  contained  in  the  coke.  On 
addition  of  nickel  the  yield  of  hydrogen  is  in- 
creased and  the  yield  of  ammonia  reaches  a  maxi- 
mum at  030°  C,  catalytic  action  of  the  nickel  caus- 


ing decomposition  of  the  ammonia  at  higher  tem- 
peratures. At  030°  C.  methane  is  also  formed  if 
nickel  is  present. — L.  A.  O. 

Nitrites;      Determination      of      .       F.      Dienert. 

Couiptes  rend.,  WIS,  167,  300 — 307. 
Nitrites  react  With  hydriodic  acid  according  to 
the  equation:  NaNO„-t-2HI  =  NaI  +  I-t-NO+H20. 
For  the  estimation  three  flasks  containing  respec- 
tively 50  c.c.  of  4%  potassium  iodide  solution, 
10  c.c.  of  N/1  sulphuric  acid,  and  the  solution  of 
the  nitrite,  are  connected  in  the  order  named  and 
the  air  is  displaced  by  a  current  of  carbon  dioxide. 
By  means  of  this  gas  the  potassium  iodide  solu- 
tion is  then  driven  over  into  the  sulphuric  acid, 
and  then  the  mixture  in  the  second  flask  into  the 
third  containing  the  nitrite  solution.  The  liquid 
is  then  made  alkaline  by  the  addition  of  10  c.c. 
of  a  20%  solution  of  ammonium  carbonate  and 
titrated  with  AT/70  arsenious  acid  solution,  of 
which  1  c.c.  =0-2  mgrm.  of  nitrous  nitrogen.  Care 
must  be  taken  to  avoid  the  presence  of  oxygen 
until  the  solution  is  made  alkaline.— W.  G. 

Magnesium  oxide;  Difluence  of  the  temperature  of 

burning  on  the  rate  of  hydration  of .     E.  D. 

Campbell.  J.  Ind.  Eng.  Chem.,  1918,  10,  595—590. 
Further  investigation  (see  this  J.,  1909,  1030)  has 
shown  that,  when  it  has  been  ignited  above 
1200°  C,  magnesium  oxide  requires  a  long  time  for 
complete  hydration  even  when  immersed  in  water. 
For  example,  magnesium  oxide,  obtained  by  ignit- 
ing magnesite  at  1450°  C,  was  only  hydrated  to 
the  extent  of  70%  in  0  years.  Probably  20  years, 
or  more,  would  be  required  for  the  complete  hydra- 
tion of  materials  containing  free  magnesium  oxide 
if  burned  at  temperatures  approaching  that  used 
for  the  production  of  Portland  cement.— W.  P.  S. 

Basic  carbonates  of  copper.    H.  B.  Dunnicliff  and 

S.  Lai.  Chem.  Soc.  Trans.,  1918,  113,  718—722. 
The  determination  of  the  percentage  of  copper 
oxide  in  thirteen  samples  of  commercial  copper 
carbonate  has  given  results  which  do  not  support 
the  statement  that  the  ordinary  copper  carbonate 
of  commerce  has  the  same  composition  as  mala- 
chite, CuCO,,Cu(OH)„.  The  percentage  of  CuO 
actually  found  in  the  samples  varied  from  0010 
to  78-00.  As  the  result  of  attempts  to  prepare  a 
basic  carbonate  of  approximately  constant  com- 
position, it  has  been  found  that  a  substance  of 
the  formula  2CuCOs,5Cu(OH)2  is  obtained  when  a 
solution  of  copper  sulphate  saturated  at  14-5°  C. 
is  diluted  with  an  equal  quantity  of  water  and 
mixed  with  a  solution  containing  5%  of  sodium 
carbonate    and  5%   of  sodium   bicarbonate. 

— H.  M.  D. 

Minerals   [silicate*];   Ilydrolhcrmal    formation   of 

.       W.   J.   Miiller  and  J.  Koenigsberger.       Z. 

anorg.  Chem.,  1018,  104,  1—20. 

Experiments  have  been  made  to  investigate  what 
products  are  formed  when  mixtures  containing 
IvO,  Al2On,  SiO„,  and  water  are  heated  together 
under  pressure  for  varying  times  at  temperatures 
from  100°  to  440°  C,  in  presence  or  absence  of 
carbon  dioxide.  The  results  obtained  in  presence 
of  carbon  dioxide  agree  better  with  the  observed 
order  of  succession  of  minerals  in  clefts  and 
cavities  in  nature  than  do  those  without.  Below 
300°  C.  potassium  felspar  is  not  formed.  At  310°  C. 
in  presence  of  carbon  dioxide  only  quartz  is  stable, 
but  at  higher  temperatures  aluminosilieates  begin 
to  appear.  In  absence  of  carbon  dioxide  zeolites 
are  formed  at  100°  C,  but  apparently  their  limit 
of  stability  is  reached  below  300°  C.  The  opinion 
is  expressed,  however,  that  in  no  case  was  a  true 
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equilibrium  obtained  in  the  experiments  below 
400°  O.  Besides  the  minerals  already  mentioned, 
leucite,  potassium  nepbeline,  and  peetolite  were 
identified  among  the  products.  (See  also  J.  Cbem. 
Soc,  Nov.,  1918.)— E.  H.  R. 


Water   hyacinth    as    a    source   of    potash.       Day. 
See  XVI. 


Determination    of   phosphoric  acid   as  magnesium 
pyrophosphate.    Balareff.    See  XXIII. 


Use  of  manna  in  tlir  determination  of  boric  acid. 
lies.    See  XXIII. 


Patents. 

Nitric  acid;  Process  for  the  manufacture  of  . 

E.  Bergve,  Xotodden.  Assignor  to  Norsk  Hydro- 
Elektrisk  Kvaelstofaktieselskab,  Cbristiania, 
Norway.  U.S.  Pat.  1,273,991,  July  30,  191S.  Date 
of  appl.,  May  IS,  1918. 

Highly  concentrated  nitric  acid  is  prepared  by 
causing  a  mixture  of  nitrogen  tetroxide,  oxygen, 
and  water  or  dilute  nitric  acid  to  react  together 
at  about  70°  C.  and  under  a  pressure  of  about 
20  atmospheres.— W.  E.  F.  P. 


Tin;  Oxidation  of .    Production  of  zinc  oxide. 

H.  Maconochie,  London,  and  D.  de  Ros,  Green- 
hithe,  Kent.  Eng.  Pats,  (a)  118,664  and  (b) 
118,665,  Sep.  1,  1917.  (Appl.  Nos.  12,594  and 
12,595  of  1917.) 

(a)  Preheated  air  or  oxygen  is  blown  into  or  upon 
metallic  tin  which  has  been  previously  heated  to 
the  temperature  at  which  stannic  oxide  is  formed. 
Additions  of  preheated  tin  to  the  charge  are  made 
from  time  to  time  in  such  quantities  that  the 
process  is  operated  continuously  by  the  heat  of  the 
reaction  alone.    The  tin  oxide  fume  is  condensed. 

(b)  Metallic  zinc  or  zinc-containing  material,  e.g. 
a  mixture  of  zinc  sulphide  (ore)  and  iron,  is 
treated  as  above.— W.  E.  F.  P. 


Salt;    Apparatus     for    drying    .       T.     W.     S. 

Hutchins,  Middlewich.     Eng.  Pat.  118,712,  Oct.  5, 
1917.     (Appl.  No.  14,425  of  1917.) 

A  number  of  superposed,  horizontal,  cylindrical 
vessels,  connected  in  series  within  a  single  casing, 
are  provided  with  independent  hot-air  inlets  and 
outlets  communicating  with  common  standpipes. 
Each  cylinder  has  a  central,  horizontal  shaft  upon 
which  paddles,  serving  as  combined  agitators  and 
conveyors,  are  fixed,  the  shafts  being  intergeared 
for  rotation  at  high  speed,  so  that,  while  agitated 
the  charge  is  propelled  along  adjacent  vessels  in 
opposite  directions.  Means  are  also  provided  for 
passing  into  the  space  around  the  cylinders  the 
products  of  combustion  from  the  air-heating  fur- 
nace.—W.  E.  F.  P. 


Peroxide  Of  hydrogen  and  barium   nitrate;  Manu- 
facture of  .    F.   Cobellis,    Philadelphia.   Pa. 

U.S.  Pat.  1.273,824,  Julv  30,  1918.    Date  of  appl., 
Jan.  18,  1917. 

Barium  dioxide  is  treated  with  phosphoric  acid 
to  produce  hydrogen  peroxide  and  barium  phos- 
phate, which  latter  is  then  treated  with  a  nitrate 
to  form  barium  nitrate.  The  barium  nitrate  is 
converted  into  nitric  acid  and  barium  dioxide, 
the  latter  being  used  again  in  the  process. 

— w;  E.  F.  P. 


Alunite;  Process  for  recovering  the  constituents  of 
in  useful  forms.  H.  J.  Detwiller,  Allen- 
town,  Pa.  U.S.  Pat.  1,274,145,  Julv  30,  1918. 
Date  of  appl.,  Oct.  9,  1917. 

Powdered  alunite  is  digested  in  boiling  nitric  acid 
and  the  residual  silica  is  separated  by  filtration. 
An  alkali  is  added  to  the  filtrate  to  precipitate  the 
alumina,  which  is  removed  by  filtration.  Any  sul- 
phates present  are  separated  by  adding  barium 
carbonate,  agitating,  boiling,  and  filtering.  The 
filtrate  is  made  acid  with  nitric  acid,  boiled  to 
remove  the  carbon  dioxide,  and  the  potassium 
nitrate  is  allowed  to  crystallise  out. — A.  B.   S. 

Formates  and  oxalates;  Manufacture   of  .     A. 

Lackman,  Bradford,  Pa.  U.S.  Pat.  1,274,169, 
July  30,  191S.  Date  of  appl.,  July  24,  1917. 
Sodium  formate  is  made  by  passing  granular 
caustic  soda  through  a  heated  tubular  conduit  in 
a  direction  contrary  to  that  of  a  current  of  pre- 
heated gas  containing  carbon  monoxide.  Sodium 
oxalate  is  made  by  heating  sodium  formate  under 
similar  conditions  but  at  a  higher  temperature. 
The  waste  gases  from  both  operations  are  used 
for   heating  the  apparatus  used. — A.   B.   S. 

Potassium  content  of  cement-kiln  dust;  Process  for 

increasing    the   solubility   of   the  .       R.    J- 

Nestell,    Assignor  to  International  Precipitation 

Co.,    Los    Angeles,    Cal.       U.S.     Pat.    1.274,310, 

July  30,  1918.    Date  of  appl.,  Jan.  15,  1917. 

The  dust  from   coal-fired  cement  kilns  is  treated 

with  water  at  100°  C,    after  which   the   solution 

is  filtered  and  evaporated  to  dryness. — W.  E.  F.  P. 

Hydrofluoric  acid  and  hydro  fluosilicic  acid  or  their 

salts;  Manufacture  of .     Riitgerswerke-A.-G., 

Berlin.  Ger.  Pat.  306,567,  Dec.  17,  1916. 
In  the  manufacture  of  hydrofluoric  acid,  hydro- 
fluosilicic acid,  and  their  salts  by  fusion  of  fluorspar 
or  a  mixture  of  fluorspar  and  silica  with  acid 
alkali  sulphates,  an  inorganic  compound,  e.g., 
potassium  sulphate,  sodium  sulphate,  an  acid 
alkali  phosphate,  sodium  alum,  boric  acid,  etc.. 
is  added  to  the  mixture,  whereby  the  fusion  takes 
place  more  readily  and  the  reaction  temperature 
is  reduced. — L.  A.  C. 

Ammonium  sulphite;  Process  for  oxidising  to- 

ammonium  sulphate.  H.  Danneel  and  E.  Kuhn, 
Basel,  Assignors  to  Elektrizitiitswerk  Lonza, 
Gampel,  Switzerland.  U.S.  Pat.  1,274,247, 
July  30,  1918.    Date  of  appl..  July  21,  1917. 

See  Eng.  Pat.  105,906  of  1917;  this  J.,  1917,  1093. 

Phosphorus;    Manufacture    of    .        H.    O.    H. 

Wenman.  Bishop's  Castle.  U.S.  Pat.  1.274.479, 
Aug.  6,  191S.    Date  of  appl.,  Dec.  7,  1917. 

See  Eng.  Pat.  113,5S4  of  1917;  this  J.,  191S,  206  a. 
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Continuous   kilns:   Operation    of  .     R.   Seydel. 

Tonind.-Zeit..  191S,  42,  4S2--$S3. 
The  chief  difficulties  in  the  operation  of  a  con- 
tinuous; kiln  are  due  to  the  irregular  passage  of 
the  air  and  hot  gases  through  it.  This  is  particu- 
larly the  case  with  Hoffmann  kilns  in  which  the 
fuel  is  burned  in  hollow  pillars  formed  by  the 
bricks  to  be  burned.  If  sufficient  care  be  taken  to 
obtain  a  uniform  draught  in  various  parts  of  the 
kiln,   various  auxiliary  methods,    such   as    boxing 
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tiles,  are  unnecessary.    Difficnltiea  arise  when  the 

ftnlnhlng    point     ami    III.'    point     Of    collapse    of    the 

g la  lii'  coo  close  together;  the  admixture  of  Are 

day  may  help   to  over ne  this  objection.    In  a 

Hoffmann  kiln  with  a  tunnel  -in  800  ft.  in  length, 
of  a  suitable  width,  with  rounded  ends  of  the  same 
cross-sectional  area  as  the  straight  portion,  ''11111 
provided  with  suitable  hoi  air  Sues,  the  Are  should 
travel  round  at  the  rate  of  .••,:;  11.  per  24  hours. 
Excellent  results  may  be  obtained  without  diffi- 
culty in  ;i  wide  kiln,  with  '<  or  i!  feed  holes, 
3  ft. — t  ft.  t  in.  aparl.  anil  the  Betting  and  drawing 
of  the  goods  is  easier  than  in  a  narrow  kiln.  It 
Is  important  that  the  area  of  the  rounded  ends 
should  ix-  suiiieieutiy  large;  the  redaction  usually 

made  at  this  part  of  the  kiln  causes  many  diffi- 
culties in  working.  The  discharge  of  black  smoke 
from  the  chimney  is  an  Indication  that  fuel  is 
being  applied  too  soon,  or  that  the  air  is  not  hot 
enough  for  complete  combustion.  Sometimes  the 
air  is  too  cool  because  loo  much  is  passing  through 
the  kiln:  on  reducing  the  quantity  no  smoke  is 
produced. — A.  B.  S. 

Hpd  rot  hernial   formation    of   minerals    [silicates]. 
Mtiller  and  Koenigsbergcr.     fee  VII. 

Patents. 

Glass  articles;  Method  ami  means  for  discharging 

molten  tnetal  in  the  manufacture  of .     R.  E. 

McCauley,  London.     Emr.    Par.   118,581,   May   21, 
1918.      (Appl.   No.  8472  of  1918.) 

Tin:  direct  flow  of  molten  metal  from  an  extension 
of  a  glass  tank  to  the  discharge  aperture  is 
deflected  by  a  transverse  L-shaped  or  semi- 
cylindrical  bridge  or  dam  of  refractory  material, 
mounted  on  a  vertical  pipe  surrounding  the 
aperture,  so  that  the  metal  is  compelled  to  circu- 
late about  tile  latter  before  passing  through.  By 
this  means  the  customary  chilling  of  part  of  the 
discharged  glass  is  avoided.  The  amount  of  glass 
discharged  is  controlled  by  a  hollow  plug  as 
described  In  Eng.  Pat.  113,005  — A.  B.  S. 

Reinforced  sheet  glass  and  method  of  making  same. 
Means  for  making  reinforced  sheet  glass.  C.  and 
V.  Shunian,  Philadelphia,  Pa.  U.S.  Pats. 
(a)  1,274,205  and  (b)  1,274,200,  July  30,  1918. 
Date  of  appl.,  Nov.  22,  1916. 

(a)  Two  sheets  of  glass,  each  having  a  thin  coating 
of  tightly  adherent  celluloid,  are  united  thereby  to 
an  interposed  relatively  thick  sheet  of  celluloid, 
so  as  to  form  a  composite  sheet,  sufficient  heat  and 
pressure  being  applied  to  cause  the  celluloid  sur- 

D s  ro   weld.    The  exclusion  of  all  air  may  be 

secured  by  maintaining  the  edges  of  the  sheets 
under  1  he  Influence  of  a  vacuum,  (n)  A  shallow 
sealed  compartment  with  flexible  metallic  sides 
contains  the  sheets  to  be  united  and  is  connected 
to  .1  vacuum  pump.  It  is  placed  inside  a  larger 
vessel  containing  fluid.  Means  are  provided  for 
varying  the  temperature  and  pressure  of  the  fluid 
as  required. — a.  p..  s. 

Glasx-iinrking.  F.  L.  O.  Wadswortb,  Pittsburgh. 
Pa..  Assignor  to  Ball  Brothers  Glass  Manufac- 
turing Co.,  Muncie,  Ind.  U.S.  Pat.  1.275,178, 
Aug.  6,  1918.     Date  of  appl..  July  31,  Bill. 

Smu.i,  quantities  of  glass  are  successively  segre- 
gated from  the  main  mass  of  molten  metal,  and 
the  segregated  portion  is  ejected  by  means  of  a 
hot  gas  under  pressure  from  below  the  surface  of 
the  molten  metal  first  into  a  receptacle,  and  then, 
when  this  is  full,  the  remainder  is  returned  to  the 
main  mass  of  metal  at  such  a  point  that  it  cannot 
return  to  the  segregation  point  until  after  a  con- 
siderable lapse  of  time. — A.  B.  S. 


Dental  cements.      \v.   s.    Orowell,   Philadelphia 

I'.s.a.     Eng.  Pat.  118,701,  Sep.  21;,  1917.     (Ai.pl 
No.  18,846  of  1917.) 

The  cement  or  tilling  is  composed  of  an  ordinary 
denial  OZyphOSphate  of  zinc  powder,  an  ortho 
phosphate  or  Other  salt  of  silver,  and  phosphoric 
acid.  The  silver  phosphate  dissolves  iii  the  solu- 
tion, exhibiting  characteristic  germicidal,  anti- 
septic, sedative,  and  coagulative  properties.    When 

the  mass  sels,  zinc  phosphate  and  neutral  silver 
phosphate  are  formed,  ami  further  action  of  the 
silver  on  the  tissue  is  Inhibited.  Alternatively, 
silver  phosphate,  carbonate,  oxide,  or  hydroxide 
may  he  dissolved  in  phosphoric  acid  and  the  Solu- 
tion mixed  witli  ordinary  dental  cement   powder 

—A.    B.    S. 

ii'  Hitii  filling  of  vitreous  or  porcelain-like  struc- 
ture   resembling    enamel;   Production    of    a  ■ . 

F.  Schoenbeck  11.  Co.,  Leipzig.  Ger.  Pat. 
300,837,  Sep.  0,  1907. 

Chyolite  is  fused  with  silica  and  calcium  oxide, 
the  resulting  product  then  being  powdered  and 
worked  into  a  plastic  mass  with  the  addition  of 
a  phosphoric  acid  containing  dissolved  aluminium 
hydroxide.— D.  F.  T. 

Qlass;     Conveyance     of     molten    .      R.     E. 

McCauley,  London.  Eng.  Pat.  118.5S5,  May  31, 
1918.     (Appl.  No.  0030  of  1918.) 

Potters'  slip,  potcdered  substances,  and  the  like; 
Sifters  for  treating .  A.  C.  Harrison,  Stoke- 
on-Trent.  Eng.  Pat.  118,800,  Mar.  5,  1918.  (Appl. 
No.  3823  of  1918.) 

Qlass;  Apparatus   for  making  plate  .    J.   H. 

McKelvey,  Kirkwood,  and  C.  F.  Ryan,  St.  Louis, 
Mo.  U.S.  Pat.  1,274,910,  Aug.  ti,  1918.  Date  of 
appl.,  June  7,  1915. 

See  Eng.  Pat.  109,034  of  191G;  this  J.,  1917,  1129. 

Dental  cements.  W.  S.  Crowell,  Philadelphia, 
U.S.A.  Eng.  Pat.  118,702,  Sep.  20,  1917.  (Appl. 
No.  13,840  of   1917.) 

See  U.S.  Pat.  1,244,290  of  1917;  this  J.,  1917,  1275. 
Kiln.    U.S.  Pat.   1,272,495.     See  I. 


IX.-BUILDING  MATERIALS. 

Mortar;    AVir     ingredients    for    .        H.    Kiihl. 

Tonind.-Zeit,  1918,  42,  17—18,  37—38,  53—54. 
The  author  reports  on  the  use  of  pure  hydrated  lime 
and  hydrated  cement  (Miihlen,  Ger.  Pats.  294,825, 
300,397  and  301.11S;  this  J.,  1910,  1109)  as  ingre- 
dients of  mortar.  Tests  of  mortar  made  with 
hydrated  lime  (produced  by  passing  slaked  lime 
through  an  air-separator)  showed  no  expansion. 
Lime-sand  bricks  made  with  this  lime  are  much 
stronger  than  those  made  with  ordinary  slaked 
lime.  Pure  hydrated  lime  should  also  meet  a  wide- 
felt  want  in  the  plaster  trade.  The  coarser  silieious 
and  aluminous  particles  which  are  removed  from 
slaked  hydraulic  lime  by  an  air-separator,  yield  a 
good  bag  lime  when  ground  with  quicklime,  pro- 
vided that  the  additional  sla.king  required  by  such 
limes  is  properly  effected.  Calcined  marl  or 
cement -slurry  which  has  been  burned  with  an 
excess  of  lime  and  then  hydrated  by  steam  also 
produces  a  non-expanding  mortar.  The  setting 
time  varies  with  the  percentage  of  lime  and  the 
mode  of  preparation  of  the  material.    The  samples 
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examined  passed  the  standard  tests  and  also  the 
boiling  and  hot  water  test  satisfactorily.  Tests 
of  the  tensile  strength  were  also  satisfactory  con- 
sidering the  high  percentage  of  lime.  These  new 
ingredients  facilitate  the  preparation  of  new  kinds 
of  dry  mortars,  e.g.  mortar  of  pure  hydrated  lime, 
cement  mortars,  and  various  mixtures  for  rein- 
forced concrete. — A.  B.  S. 

Patents. 

Plastic  material;  Manufacture  of   a  fire-resisting 

■ and  its  combination  ivith  and  its  application 

to  other  materials  for  constructional  purposes. 
K.  Y.  Ardagh,  Hove.  Eng.  Pat.  118,708,  Jan.  4, 
1918.     (Appl.  No.  216  of  1918.) 

Silicate  cotton  or  slag  wool  is  screened  to  separate 
slag  dross  and  other  coarse  particles,  and  is  then 
passed  over  a  finer  sieve,  through  which  the  light 
wool  fibres  and  minute  mineral  particles  pass, 
but  grains  larger  than  those  of  a  poppy  seed  or 
turnip  seed  are  retained.  The  fibre  is  then  ground 
in  a  crushing  or  rolling  mill  disintegrator,  and 
the  coarser  material  left  on  the  fine  sieve  is  ground 
by  edge  runners  until  it  will  pass  completely 
through  a  fine  gauze  sieve.  The  two  finely  ground 
materials  are  mixed  in  proportions  varying  from 
1:1  to  1:6  according  to  the  density  required,  and 
the  mixture  is  added  to  a  sufficient  quantity  of  a 
solution  of  water-glass  of  70°  Tw.  (sp.  gr.  1-35) 
to  produce  a  plastic  paste.  The  material  may 
be  moulded  into  sheets  or  columns  or  it  may  be 
applied  as  a  coating  to  existing  structural  materials. 
The  hardening  mav  be  facilitated  bv  keeping  it 
in  a  drying  room  at  100°— 130°  F.  (38°— 54°  C). 
Sawdust,  cork,  or  other  powders  may  be  incor- 
porated with  the  material. — A.  B.  S. 

Wood;    Process    of   presenting   .     M.    Landau, 

Berlin.  U.S.  Pat.  1,274,171,  July  30,  1918.  Date 
of  appl.,  Jan.  25,   1910. 

The  wood  is  preserved  by  introducing  into  it 
aqueous  solutions  of  trioxymethylene  and  inorganic 
salts  soluble  in  water,  such  as   alkali  fluorides. 

—A.  B.  S. 

Process  for  increasing  the  solubility  of  the  potas- 
sium content  of  cement-kiln  dust.  U.S.  Pat. 
1,274,310.    See  VII. 


X.-METALS;  METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Iron;   Chemical   equilibria    in   the  reduction    and 

cementation  of  ■ .      R.  Sehenk.       Z.  Elektro- 

chem.,  1918.  24,  248—255.     (See  also  this  J.,  1907, 
092;  1915,  554;  1910,  118.) 

A  comparison  of  the  temperature  pressure  equili- 
bria in  the  reaction  C  +  CO,  ^  2CO  with  those  in- 
volved in  the  interaction  of  iron  and  carbon  mon- 
oxide, whereby  the  iron  is  carburised,  shows  that 
iu  this  latter  effect  elementary  carbon  resulting 
from  the  decomposition  of  the  carbon  monoxide  is 
involved.  This  carbon  in  the  presence  of  excess 
of  ferrite  is  transformed  into  a  carbide,  and  hence 
its  presence  is  not  revealed  by  solution  of  the  iron 
in  hydrochloric  acid.  Equilibrium  between  ferrite- 
carbide-ferrous  oxide  and  the  oxides  of  carbon 
occurs  at  low  pressures,  the  content  of  carbon 
monoxide  in  the  gaseous  phase,  however,  slightly 
exceeding  that  of  the  C+CO„  7?  2CO  equilibrium. 
The  carbide  thus  formed  is  different  from  cemen- 
tite,  Fe3C,  which  on  heating  to   the  Acl  point  is 


decomposed  into  iron  and  carbon.  Thermo- 
dynamical  reasoning  leads  to  the  conclusion  that 
this  carbide  contains  less  carbon  than  Fe,C.  In 
the  manganese-carbon  system  an  analogous  carbide 
containing  about  3%  of  carbon,  corresponding  to 
Mn7C  or  MnBC,  has  been  detected.  The  name 
bunsenite  is  suggested  for  this  new  iron  carbide. 

— F.  C.  Th. 

Grey  iron;  Melting  of in  an  oil-fired  furnace. 

K.  Abeking.    Stahl  u.  Eisen,  1918,  38,  792—795. 

The  author  describes  the  production  of  grey  iron 
castings  of  special  quality  in  furnaces  of  the  oil- 
fired  "  drum  "  pattern  without  a  crucible.  The 
first  cost  of  an  installation  for  J-ton  melts  is  given 
as  M.5000— 0000.  The  furnace,  which  takes  up 
little  room  and  is  equally  satisfactory  for  other 
metals  than  iron,  is  much  more  costly  to  run  than 
a  cupola.  The  iron  can  be  run  in  a  very  fluid 
condition  for  thin  castings,  and  less  labour  is  re- 
quired than  for  a  cupola.  The  tensile  strength  of 
the  cast  iron  ranges  from  21-7  to  30  kilos,  per  sq. 
mm.  The  total  carbon  may  vary  from  2-45  to 
3-26%,  and  the  sulphur  from  0002  to  012%.  The 
Brinell  hardness  of  the  iron  varies  from  160  to 
180.  The  charge  used  consists  of  5 — 10%  of  steel 
scrap,  20%  of  haematite  iron,  and  the  rest  foundry 
irons.  The  silicon  loss  during  melting  reaches  15—- 
20%.    The  average  heat  lasts  2  hours.— F.  C.  Th. 

Grey    cast    iron;   Method   for   the    prevention   of 

growth    in  .    J.    E.   Hurst.    Iron   and   Steel 

Inst.,  Sep.,  1918.     [Advance  copy.]    5  pages. 

Growth  in  cast  iron  when  this  is  repeatedly  heated 
has  previously  been  shown  to  be  due  to  the  penetra- 
tion of  oxidising  gases  along  the  plates  of  graphitic 
carbon.  If  a  protecting  "  case "  could  be  given, 
so  as  to  prevent  the  entry  of  oxidising  gases,  growth 
of  the  interior  grey  iron  would  be  prevented.  An 
example  is  given  of  a  grey  cast  iron  pipe  subject 
to  a  temperature  of  800°— 900°  C,  which  was 
heavily  coated  with  rust,  having  been  thus  pro- 
tected by  a  decarburisation  of  the  skin  produced 
by  heating  in  a  strongly  oxidising  atmosphere:  the 
graphite  was  thereby  replaced  by  the  phosphide 
eutectic.  Possible  methods  by  which  graphite 
might  be  removed  without  the  production  of  cavi- 
ties are  by  superficial  decarburisation  followed  by 
the  liquation  of  the  phosphide  eutectic  into  the 
remaining  cavities,  or  by  conversion  of  graphite  into 
austenite  solid  solution  at  a  temperature  above 
900°  C.  The  author  has  used  the  decarburisation 
method  for  protecting  dies  and  moulds  from 
growth,  i.e.  by  annealing  at  900° — 950°  C  in  ordi- 
nary brown  rust  (iron  oxide)  for  72  hours.  The 
results  are  con?iderably  improved  by  raising  the 
annealing  temperature  to  975°— 1000°  C,  but 
troubles  from  distortion  are  then  experienced. 

— C.  A.  K. 

Malleable  cast  iron;  Phosphorus  in  .     J.    H. 

Teng.    Iron  and  Steel  Inst.,  Sep.,  1918.    [Advance 

copy.]  19  pages. 
Following  the  suggestion  of  Turner  (this  J.,  1917, 
793)  that  a  poorer  class  of  irons  should  be  employed 
for  making  malleable  castings,  the  effect  of  phos- 
phorus varying  from  005  to  0-5%  was  examined. 
Two  series  of  test  bars  were  prepared  :  one  from 
a  very  pure  American  washed  white  iron,  and  the 
other  from  locally  obtained  pig  irons,  the  phos- 
phorus being  added  in  the  form  of  a  phosphoric 
iron  (4%  P)  prepared  by  adding  red  phosphorus  to 
molten  American  washed  white  iron.  The  maxi- 
mum stress,  elongation,  and  reduction  in  area  were 
lowered  with  increasing  phosphorus,  the  most 
marked  effect  showing  at  about  0-25%  P.  When 
tested   for  malleability   by    bending,   the    bending 
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angle  progressively  decreased  as  the  phosphorus  in- 
creased, with  again  a  marked  alteration  at  about 
[■.  while  the  hardness  Increased  gradually, 
with  .1  sudden  rise  on  the  appearance  of  free  Iron 
phosphide,  one  effect  of  phosphorus  noticed  was 
the  larger  grain  size  of  the  crystals.  The  approxi- 
mate limit  for  commercial  purposes  is  given  as 
0-2%  1'.  as  the  ill  effects  of  phosphorus  are  not 
appreciable  until  that  figure  is  exceeded.  The  pre- 
sence of  a  considerable  amount  of  silicon  and  man- 
ganese is  of  more  Importance  than  the  absence  of 
sulphur  with  regard  to  successful  annealing,  and 
Iron  sulphide  found  in  the  iron  ere  which  was  used 
as  the  annealing  medium  is  al  I  ributable  to  the 
presence  ot*  sulphur  compounds  In  the  reducing 
atmosphere  existing  in  the  annealing  furnace. 

— O.  A.  K. 

Open-hearth   furnace   design;    Principles    of    . 

C.    II.    P.    I'.agley.     Iron    and    Steel    Inst.,    Sep., 

191S.  [Advance  copy.]  19  pages. 
Thk  author  discusses  the  design  of  open-hearth  fur- 
naces from  both  scientific  and  practical  points  of 
view,  and  expresses  the  view  that  scope  for  Im- 
provement exists  in  British  practice.  The  most 
important  requirement  is  an  exceedingly  high  tem- 
perature, as  the  output  and  efficiency  are  functions 
of  the  average  temperature  attainable  rather  than 
of  the  heat  units  generated,  and  the  view  is  ex- 
pressed that  the  object  of  regenerating  is  not  so 
much  the  economical  recovery  of  bent  units,  but 
rather  that  the  highest  flame  temperature  may  lie 
reached.  With  the  same  object  in  view  the  gas 
and  air  used  for  combustion  should  be  dry. 

— C.  A.  K. 

Open-hearth    furnaces;   '  tilisation  of  icaste  heat 

from  for  the  generation   of  steam.    T.   B. 

Mackenzie.        Iron   and    Steel    Inst.,    Sep.,    1918. 
[Advance  copy.]    21  pages. 

Flue  gases  from  the  regenerators  of  an  open-hearth 
steel  furnace  are  passed  through  a  water-tube 
boiler  for  the  generation  of  steam.  A  water-sealed 
valve  is  arranged  to  send  the  gases  either  to  the 
boiler,  or  direct  to  the  chimney,  and  a  fan  dis- 
charges the  gases  from  the  boiler  economiser  back 
into  the  chimney.  Explosion  doors  are  required  to 
prevent  accidents  When  the  furnace  valves  are 
thrown  over.  From  a  series  of  trials  made,  the 
average  weight  of  steam  generated  per  ton  of  ingots 
was  9S7-5  Hi.,  and  under  more  favourable  conditions 
i'  is  thought  that  at  least  1200  lb.  of  steam  would  be 
obtained.  Assuming  a  steam  consumption  at  the 
mill  engines  of  3200  lb.  per  ton  of  ingots,  the  saving 
in  boiler  fuel  is  considerable.  The  average  tem- 
peratures of  the  gases  in  one  test  were  :  entering 
boiler,  577°  C. :  entering  economiser,  303°  C. ;  enter- 
ing fan,  171°  C— C.  A.  K. 

Basic  steel;  Influence  Of  some  elements  on  the  tena- 
city of  .       A.   McWllllam.       Iron  and   Steel 

Inst.,   Sep.,   1918.     [Advance   copy.]    13  pages. 

An  attempt  has  been  made  to  devise  a  formula  on 
a  rational  basis  which  would  give  reasonably 
correct  results  for  the  tensile  strength  of  steels 
Within  and  above  the  range  of  the  British  .Standard 
Specifications  for  Structural  Steels  (28  to  33  tons 
per  sq.  in.).  Assuming  values  for  the  various  ele- 
ments that  are  fairly  well  established  for  the  lower 
tempers,  the  strength  of  absolutely  pure  iron  was 
estimated  to  be  about  38.000  lb.,  or  17  tons  per  sq. 
In.  The  unit  of  any  element  is  taken'  as  0-01%. 
The  results  were  obtained  by  trial  and  error  on 
a  very  large  number  of  steel  tests  made  during  in- 
speetioil  work.  The  effects  of  the  several  elements 
may  be  summarised.  Phosphorus  adds  1000  lb. 
per  unit,  carbon  800  lb.  (1000  lb.  where  the  carbon 


is  over  0-4%);  silicon  120  lb.:  manganese  100  lb. 
tied  lli.  where  the  carbon  is  over  0-4%).  Sulphur 
is  ignored.  The  formula  now  employed  for  obtain- 
ing the  maximum  load  per  sq.  in.  is: — 

ML  =  3S,000-r[S00+4(C-20)]C+120Si+ 
L  100+2(0- 20)]Mn+ 1000P. 

The  formula  lias  given  good  results  for  a  large 
number  of  Indian  basic  steels,  and  the  agreement 
with  Ilarbord's  basic  Bessemer  series  is  also  good, 
but.  hitherto  the  results  have  not  been  as  favour- 
able for  acid  steels  as  for  basic  steels. — O.  A.  K. 

Stiit;   Cooling   of  in  ingot  and    other  forms. 

.1.  B.   Fletcher.     Iron  and  Steel  Inst.,  Sep.,  191S. 
(Advance  copy.]    40  pages. 

Molten  steel,  however  carefully  melted,  contains  a 
considerable  volume  of  gas  in  suspension,  and  the 
linishing  additions  to  the  bath  lead  to  reactions 
which  continue  in  the  fluid  metal  even  when  in  the 
ladle  and  ingot  mould.  From  observations  of  the 
metal  in  ingot  moulds  and  in  sand  moulds  for  steel 
castings,  the  author  concludes  that  the  shrinkage 
is  closely  connected  with  the  escape  and  reduction 
in  volume  of  the  occluded  gas  on  cooling.  If  the 
imprisoned  gas  is  allowed  to  escape  from  the  metal 
under  a  liquid  head,  the  cavities  are  filled  in  and 
contraction  of  the  casting  is  lessened.  The  primary 
crystallites  forming  on  the  surface  of  the  mould 
expel  the  gas  which  they  contained  when  liquid 
into  the  interior  mother  liquor,  and  the  gas  travels 
to  the  mass  centre  of  the  ingot,  the  segregatory 
constituents  being  driven  in  the  same  direction. 
By  a  too  rapid  freezing  of  the  metal,  piping  is  pro- 
duced. The  lines  of  most  rapid  freezing  and  cool- 
ing follow  the  paths  of  steepest  temperature 
gradients,  these  being  the  bisecting  planes  of  the 
mould  sides  and  those  bisecting  the  base  angles, 
and  time  teeming  and  the  efficacy  of  slow  pouring 
in  comparatively  heavy  moulds  are  only  now  being 
generally  understood.  It  is  evident  that  the  tem- 
perature gradient  is  an  index  to  the  chilling  effect  r 
the  steeper  the  gradient,  the  more  carbide  is  re- 
tained in  the  metal.  It  might  be  expected  that 
with  steels  of  higher  carbon  percentage  than  0-5%, 
the  outer  skin  would  be  hard,  due  to  the  chilling 
action  of  the  mould,  but  since  the  temperature 
gradient  rapidly  decreases  as  the  axis  is  ap- 
proached, this  hardening  is  removed  by  an  anneal- 
ing effect  unless  the  mean  temperature  of  the  ingot 
falls  rapidly  to  below  the  Ac  point. — C.  A.  K. 

Molybdenum  [in  ferromolyhdenum] ;  Estimation  of 

as  lead  molt/hdate.    R.  Strebinger.    Oesterr. 

Chem.  Zeit.,  1917.  20,  22G— 22S.  Z.  angew.  Chem.^ 
1918,  31,  Ref.,  278. 
From  0-5  to  10  grm.  of  ferromolybdenum  is  decom- 
posed by  fusion  with  10  grms.  of  sodium  peroxide 
in  an  iron  crucible,  the  melt  dissolved  In  warm 
water,  boiled  for  a  short  time,  and  washed  Into  a 
500  c.c.  flask.  After  settling,  100  c.c.  of  the  liquid 
is  neutralised  with  acetic  acid,  the  solution  boiled 
for  a  short  time,  and  the  following  freshly  pre- 
pared solutions  quickly  added  in  succession : 
(1)  2—5  grms.  of  lead  acetate  and  2  c.c.  of  acetic 
acid  in  50  c.c.  of  water,  and  (2)  10  grms.  of  ammon- 
ium acetate  in  the  same  quantity  of  water.  Boiling 
is  continued  for  a  few  minutes  and  the  solution  is 
then  allowed  to  stand  for  six  hours,  after  which 
it  is  filtered  through  filter-pulp.  The  precipitate 
is  washed  with  about  200  c.c.  of  ammonium  acetate 
solution,  and  is  then  transferred,  together  with  the 
moist  filter-pulp,  to  a  beaker  in  which  it  is  heated 
to  boiling  with  20  c.c.  of  dilute  nitric  acid,  after 
which  a  solution  of  10  grms.  of  ammonium  acetate 
and  5  c.c.  of  dilute  acetic  acid  in  50  c.c.  of  water 
is  added.  The  solution  is  boiled  for  1  to  2  rains., 
filtered  after  12  hours,  and  the  residue,  after  having 
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been  washed  with  hot  ammonium  acetate  solution 
until  the  nitrate  is  free  from  lead,  is  dried,  in- 
cinerated at  the  lowest  possible  temperature, 
ignited,  and  weighed  as  PbMoO^. — L.  A.  C. 

{Gold]  ores;  Roasting  of  sulphotelluride  for 

amalgamating  and  eyaniding.  A.  L.  Blomfield 
and  J.  M.  Trott.  Amer.  Inst.  Min.  Eng.,  Sep., 
1918.  Eng.  and  Min.  J.,  191S,  106,  400—404. 
The  Golden  Cycle  Mining  and  Reduction  Co., 
Colorado  Springs,  treats  Cripple  Creek  ores  practi- 
cally free  from  base  metals,  containing  1-8%  of 
sulphur,  and  varying  amounts  of  lime  (1-G — 5%). 
The  ore  is  bedded,  the  beds  (class  A,  66%  of  total 
ore,  not  more  than  2%  CaO;  class  B  more  than 
2%  CaO)  being  made  as  large  as  possible;  it  is 
crushed  in  ball  mills  so  that  not  more  than  30% 
remains  coarser  than  10-mesh,  and  roasted  for 
6  hours  in  lignite-fired  Edwards  Duplex  furnaces; 
the  hearth  of  the  furnace  slopes  i  in.  per  foot 
towards  the  discharge  end,  which  causes  the  ore  to 
move  forward  under  the  action  of  the  rabbles.  The 
roasting  results  in  the  formation  of  calcium  sul- 
phate which,  unless  an  excess  of  air  is  maintained, 
becomes  converted  into  sulphide.  The  sulphate  is 
very  troublesome  in  the  subsequent  leaching,  as  it 
crystallises  out  and  causes  the  pulp  to  set,  but  if 
the  roasting  is  conducted  at  a  temperature  above 
870°  C.  calcium  sulphate  is  rendered  practically 
insoluble.  The  calcine  traverses  a  cooling-hearth 
and  is  then  ground  in  Chilean  mills  uuder  cyanide 
solution;  the  pulp  is  passed  through  a  Dorr  bowl 
classifier,  and  the  sand  and  slime  are  cyanided 
separately. — W.  R.  S. 

[Gold.]  The  Crowe  system  of  de-aerating  cyanide 
solutions.  T.  B.  Crowe.  Amer.  Inst  Min.  Eng., 
Sep.,  1918.  Eng.  and  Min.  J.,  1918,  106.  413. 
Vacuum  precipitation  has  been  adopted  at  the  Port- 
land Gold  Mining  Co.'s  mill  (Colorado  Springs). 
A  continuous  vacuum  is  applied  to  the  cyanide 
solution  during  its  flow  to  the  precipitation  presses, 
whereby  the  dissolved  air  is  removed  from  the 
liquid.  The  zinc  consumption  has  thus  been  halved, 
and  that  of  cyanide  nearly  so,  because  the  addition 
of  solid  cyanide  at  the  head  of  the  precipitation 
plant  is  no  longer  necessary  for  satisfactory  gold 
precipitation. — W.  R.   S. 

Radium    ores;    Metallurgical    treatment    of    . 

R.  B.  Moore.    Amer.  Inst.  Min.  Eng.,  Sep.,  1918. 

Eng.  and  Min.  J.,  191S,  106,  410—412. 
The  average  radium  content  of  commercial  ores 
is  5 — 10  mgrms.  per  ton.  The  treatment  aims  at  first 
obtaining  a  barium  radium  sulphate  concentrate, 
which  may  be  effected  by  several  methods.  The 
ore  may  be  boiled  with  alkaline  carbonate  solution 
or  fused  with  the  solid  salt,  whereby  uranium  and 
vanadium  are  rendered  soluble.  The  residue  is 
leached  with  hydrochloric  acid  and  the  solution 
precipitated  with  sulphuric  acid.  In  the  Radeliffe 
process  the  ore  is  fused  with  saltcake,  the  fusion 
product  crushed  and  agitated  with  water,  and  the 
liquor  separated  from  the  heavy  unattacked 
material.  The  turbid  solution  is  left  to  settle,  when 
it  deposits  sulphates  of  barium,  lead,  and  radium. 
In  the  U.S.  National  Radium  Institute,  the 
material  is  boiled  with  40%  nitric  acid,  in  which 
the  alkaline  earth  sulphates  are  appreciably 
soluble.  The  hot  acid  solution  is  rapidly  filtered 
under  pressure  through  a  plate  of  "  filtros  "  or 
alundum  forming  the  bottom  of  an  earthenware 
filter  set  in  a  steel  shell.  The  filtrate  deposits 
barium  and  radium  sulphates.  The  sulphate  con- 
centrate, which  should  carry  1  mgrm.  of  radium 
per  kilo.,  is  reduced  by  ignition  with  charcoal,  and 


the  resulting  sulphide  dissolved  in  hydrochloric 
acid.  Further  concentration  is  effected  by  frac- 
tional crystallisation  of  the  mixed  chlorides,  and, 
later  on,  of  the  mixed  bromides  from  acid  solu- 
tion, the  radium  accumulating  in  the  less  soluble 
fractions.— W.  R.  S. 

Zinc  content  of  furnace  ashes.       O.  Miihlhaeuser. 
Metall  u.  Erz,  191S,  15,  259—265. 

The  zinc  content  of  the  ashes  from  the  muffles 
varied  from  2-9  to  14-5%,  the  total  loss  being  on  the 
average  about  10%.  The  ashes  near  the  throat 
of  the  muffle  contained  about  35%  Zn,  compared 
with  an  average  of  just  over  4%  in  the  hinder 
part.  The  zinc  present  varied  from  2-9  to  57% 
along  the  whole  length  of  the  niuffle,  due  chiefly 
to  the  lower  temperature  at  the  throat,  but.  also 
to  the  deposition  of  zinc  oxide  formed  by  the  action 
of  air  entering  between  the  muffle  and  the  con- 
denser. The  zinc  content  of  the  ash  increases  but 
slowly  at  first  from  3  to  6%  over  a  distance 
of  105  cm.  from  the  rear  end  of  the  muffle,  finally 
rising  rapidly  in  the  last  20  em.  of  the  muffle.  The 
zinc  is  present  in  the  ashes  chiefly  as  oxide  and. 
sulphide;  if  iron  is  present  the  latter  is  reduced  to 
metal.— F.  C.  Th. 


Aluminium  pig;  Remelting  of  in  the  electric 

furnace.    D.    D.   Miller.    Chem.   and  Met.    Eng., 
191S,  19,  251—254. 
An  electric  remelting  furnace  in  use  at  the  works 
of  the  United  States  Aluminium  Co.,  at  Massena, 
N.Y.,  U.S.A.,  is  of  the  stationary  resistance  type, 
rated    at  500  kilowatts,   and  designed  for   single- 
phase,  25-cycle  operation.     It  consists  of  a  rectan- 
gular metal  casing,  having  a  door  at  each  end  and 
three  rabbling  doors  on  the  side  opposite  the  tap- 
hole.    The   hearth  is  bowl-shaped  and  capable   of 
holding  3  or   4  tons  of  molten  metal.       Resistor 
troughs,  rectangular  in  cross-section  and   open   at 
the  top,  made  of  highly  refractory  carbide  mixed 
with  a  binder,  are  disposed  along  each  side  of  the 
interior;    these   are   filled   with    resistor    material 
(finely  broken  carbon  or  graphite)  and  supported  on 
separate   brick  piers.    Current    enters  the   trough 
through   large  copper    terminals    attached   at    the 
ends:  and  the  heat  generated  is  radiated   mainly 
to   the  furnace  roof  and   deflected   thence    to  the 
hearth.    The  temperature  is  regulated  by  voltage 
control,    for   which    purpose   a    special    regulating 
transformer,   an  indicating  and  integrating    watt- 
meter,  and   a   thermo-electric  pyrometer  are  pro- 
vided.     The    voltage    actually    employed    ranges 
from  500  down  to  240:  and,  with  continuous  opera- 
tion, the  furnace  has  a  capacity  of  1  ton  per  hour, 
and  a  daily  output  of  20  tons.    As  compared  with 
oil-  and  coal-fired  furnaces  previously  employed,  the 
metal   losses,   particularly   with   alloys  containing 
volatile  constituents,  are  much  smaller  and  the  pro- 
ducts more  uniform ;  the  cost  of  electric  power  also 
compares  very  favourably  with  the  increased  cost 
of  fuel   oil.     In  addition  to   saving  space  per  ton 
of  metal  melted,  the  electric  furnace  requires  less 
labour,  is  cleaner  and  healthier  for  the  workmen, 
and   offers  obvious  advantages    in  the  control    of 
atmosphere,  temperature,  and  application  of  heat. 

— W.  E.  F.   P. 

Antimony  in  the  Transvaal.  N.  M.  Galbreath. 
J.  S.  Afr.  Assoc.  Anal.  Chem..  1918,  1,  [2],  9—10. 
The  deposits  of  the  Murchison  Range  (N.E.  Trans- 
vaal) contain  up  to  10%  Sb,  and  4  dwt.  Au  per  ton.' 
Part  of  the  latter  is  apparently  enclosed  in  the 
stibnite,  as  cvaniding  does  not  give  a  good  extrac- 
tion. Liquation  on  sloping  triangular  hearths  has 
been  tried;  one-third  of  the  antimony  is  thus  ex- 
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traded,  while  t  lie  bulk  of  the  gold  remains  in  the 
residue.  Flotation  was  fairly  successful  on  an 
experimental  scale  (o/.  this  J.,  1916,  804);  8  n>-  of 
lubricating  oil  and  '.>  lb.  of  aulphurlc  add  were  used, 
the  extraction  reaching  00  ,.  tor  antimonj  and  80% 
for  gold.    W.  R.  S. 


Chromium  and  carton.  High  t<  mperoture  Investiga- 
tions. XI.  o.  Buff  and  T.  l-'oehr.  /..  anorg. 
Chem.,  litis.  104.  27—46. 

a  aasiaBtL  and  metallographlc  studj  of  the  alloys 
of  carbon  and  chromium.  Alloys  containing  up  to 
8  E  carbon  are  completely  soluble  In  hot  -1%  hydro- 
chloric add.  The  two  constituents  present  are  free 
chromium  and  a  carbide  Cr,C,.  Bj  continued  ex- 
traction of  the  powdered  alloy  with  cold  2N  hydro- 
chloric add  until  all  the  free  chromium  is  dissolved. 
the  carbide  is  obtained  in  the  form  Of  silvery 
crystals,  sp.  gr.  tit  24-8°/4°  C,  fr915,  m.pt., 
1868"  0.,  Which  arc  not  attacked  by  miiiu  irt/in.  An 

alloy  containing  8-5%  carbon  consists  of  practically 
pun;  carbide.  Microscopic  sections  of  this  alloy 
.show  a  uniform  mass  of  crystals,  but  alloys  less 
rich  in  carbon  show-  crystals  of  the  carbide  em- 
bedded in  a  eutectlc.  Alloys  with  over  8-5%  carbon 
contain  no  free  chromium,  but  show  the  presence  of 
two  carbides,  Cr4C,  and  Cr  Ct,  and  a  variable 
amount  of  graphite.  The  carbon  content  of  alloys 
Batutated  With  carbon  increases  as  the  temperature 
of  preparation  is  raised.  At  1840 °  C.  the  carbon 
content  is  12-42%,  at  2567°  C.  23-12%,  the  excess 
of  carbon  at  higher  temperatures  being  present  as 
graphite.  When  these  alloys  arc  treated  with  hot 
ii  ,  hydrochloric  add  the  carbide  Or.O,  dissolves, 
whilst  a  residue  of  graphite  and  Cr,l\  is  "left  behind. 
After  extraction  of  the  graphite  the" carbide  Cry, 
remains  In  a  pure  condition.  Its  sp.  gr.  at  2l-30/4°  c. 
is  0-083  and  Its  melting  point  lS9U°  +  in°C.  The 
existence  of  these  acid-resisting  chromium  carbides 
explains  the  valuable  properties  of  other  alloys, 
particularly  those  of  iron,  containing  chromium 
and  carbon.  The  carbide  Cr,C,  has  strong  reducing 
properties  at  high  temperatures  (above  1S50°  C), 
reducing  magnesia,  alumina,  and  zirconia.  Chro- 
mium alloys  saturated  with  carbon  boil  at  about 
li.770°  C.  under  S — 14  mm.  pressure,  the  vapour  being 
pure  chromium.  tSee  also  J.  Chem.  Soc  Nov., 
1918.)— E.  H.  R. 


White   metal;   Determination    Of  antimony  in  . 

B.  w.  Kaiser.    Metall,  1917,  320—321.    Z.  angew. 
Chem.,  1918,  31,  Ref.,  230. 

On  grin,  of  drillings  is  dissolved  in  20  c.e.  of  con- 
centrated sulphuric  acid,  cooled,  and  diluted  with 
450  c.c.  of  water.  15  c.c.  of  concentrated  hydro- 
chloric add  is  added  and  the  solution  boiled  till 
all  smell  of  chlorine  has  disappeared.  100  c.c.  of 
water  Is  added  when  cold  and  15  c.c.  of  a  solution 
containing  per  litre  117  grms.  of  manganese  sulphate, 
136  CC.  of  phosphoric  acid  (sp.  gr.  IT  I .  and  130  c.c. 
•of  concentrated  sulphuric  add.  The  mixture  is 
titrated  with  .V/lu'  permanganate  standardised 
against  pure  antimony  powder.  If  tin  and  copper 
are  present  (%  Snx0-4+%  Cu)-^100  c.c.  is  deducted 
from  the  result  of  the  titration.  Arsenic  may 
1m-  subtracted  directly.  If  more  than  0-3%  iron 
Is  present  the  preliminary  solution  must  be  made  in 
hydrochloric  acid  and  potassium  chlorate  and  the 
antimony  precipitated  from  the  diluted  solution  by 
an  iron  rod,  filtered  off.  and  treated  as  above.  For 
the  estimation  of  tin  the  antimony  is  precipitated 
and  filtered  off  through  a  filter  strewn  with  iron 
filings.  Carbon  dioxide  Is  passed  through  the 
filtrate,  which  is  titrated  with  iodine  and  starch. 

— F.  C.  Th. 


Beat  •content-temperature    rums    <,t    metals.      F. 

Wiisl.    A.     Meuthcn.    and    It.    1  Miner.       Stahl    u. 

Blsen,  1918,  38,  ITT— 78L 

\li:\sri:i  \ik\ts  were  made  of  the  total  heat,  specific 
heat,  latent  heat,  and  heat  of  transformation  of 
many  metals  with  the  following  results:  — 

Total  heat  =  a  +  bt  +  el- ;  mean  specific  heat  = 

at~l  +  b  +  ct :   true  specific  lieat  =  b  4-  'let. 


Metal 


Kemper* 

turo  Interval 

C. 


Chromium 
Molybdenum 
Tungsten 
Platinum 

Tin       

,,     (liquid) 
Bismuth 

(liquid) 
Cadmium    . . 

„         (liquid) 

Lead 

■    „     (liquid)      .. 

Zinc     

,,    (liquid) 
Antimony  .. 

„  (liquid) 

Aluminium 

.,        (liquid) 

Silver 

„       (liquid)     .. 

Gold 

„     (liquid)      .. 
Copper 

,,       (liquid)  . . 

Manganese  (a)    .. 

(0)    •• 

„        (liquid) 

Nickel  (a)    . .       . . 

,.       (3)    ■■       •• 

,,       (liquid)    . . 

Cobalt  (o)    .. 

„        (0)    •■       ■• 

„        (liquid)   .. 

Iron  (a) 

„  <«  ••  .. 
..  (v>  ••  •• 
„  (S)  ..  .. 
„     (liquid)      . . 


0—1500 
0—1500 
0—1500 
0 — 1500 
0—232 
23.2— 11)00 

0—270 
270—1000 

0—321 
321—1000 

11—327 
327—1000 

0—419 
419  —  1000 

0—630 
630—1000 

0—057 
657—11100 

0—961 

961—1300 

0—1064 

1064—1300 

0—1084 

1084  —  1300 

0—1070 

11311—1210 

1230—1250 

0—320 

330  —  1450 

1451—1520 

0—950 

1100—1478 

1478—1600 

0—725 

785—919 

919—1405 

1405—1528 

1528—1600 


14-33 

10-31 

630 

6-07 

14-34 

39-42 

102-39 

53-17 


ex  10° 


0-10233 
0-06162 
003325 
0-03121 
006829 
007020 
003141 
0-03107 
0-05650 
006952 
0-03591 
0-02920 
0-08777 
0-13340 
0-05179 
005090 
0-22200 
0-21870 
0-05725 
0-00710 
0-03171 


26-35 

0-01420 

—       1  0-10079 

13074 

-004150 

— 

0-12037 

-7-41 

0 17700 

3-83 

0-19800 

— 

0-10950 

041 

012931 

50-21 

0-13380 

— 

0-09119 

22-00 

0-11043 

57-72 

0-14720 

— 

010545 

-  163 

01592 

18-31 

0-14472 

-  77-18 

021416 

70-03 

0-15012 

33-47 

10-99 

1-07 

3-54 

-18-30 

5-22 

5-41 

6-28 

6-37 

■  11'47 

3-30 

43-48 

-1610 

3-30 

2-96 

38-57 

24-00 

5-48 

2830 

1-30 

8-52 

305 

65-6 

25-41 


52-40 
0-11 


40-77 
14-57 


56-84 
0-05 


For  iron  the  A2  change  at  725°— 785°  C.  is  accom- 
panied by  a  heat  change  of  0-50  cals.  per  grm.,  A3 
by  007,  and  A4  at  1405°  C.  by  1-94.  The  transfor- 
mation in  manganese  at  1070° — 1130°  C.  results  in 
an  evolution  of  2414  cals.  per  grm.,  in  nickel  at 
320°— 330°  C.  of  1-33,  and  in  cobalt  at  !)50°— 1100°  C. 
of  14-70  cals.  The  hysteresis  in  iron  at  A3  is  s°  ( '.. 
A2  and  A4  both  being  reversible.  The  following 
latent  heats  of  fusion  in  cals.  per  grm.  were  deter- 
mined :— Tin  13-79,  bismuth  10-23,  cadmium  10-81, 
lead  5-47,  zinc  2301,  antimony  38-86,  aluminium 
93-96,  silver  211-02,  gold  16-87,  copper  40-97,  manganese 
36-65,  nickel  50-08,  cobalt  5S-23,  and  iron  49-35. 

— F.  C.  Th. 

Patents. 

Thomas  [steel]  process;  Method  of  improving  the 

.     F.  Wiist,  Aix-la-Chapelle,  Germany.     Eng. 

Put.  107,770,  July  5,  1917.     (Appl.  No.  9730  of  1917.) 

I.\  the  application  of  the  Thomas  process  a  large 
amount  of  iron  is  burnt  and  lost  in  the  slag  during 
the  oxidation  of  the  phosphorus.  It  is  proposed  to 
add  a  proportion  of  completely  refined  metal  from 
a  previous  charge  to  the  pig  iron.  The  process  is 
then  carried  out  in  the  usual  way,  the  burning  of 
the  carbon  being  greatly  accelerated  by  the  high 
initial  temperature  of  the  charge.  During  the  blow- 
ing the  high  heat  of  oxidation  of  phosphorus  is  dis- 
tributed  over  the  whole  charge,  and  excessive  rise 
in  temperature  at  the  end  of  the  heat  is  thus 
avoided,  with  consequent  saving  of  metal,  and  it 
becomes  possible  to  produce  economically  steel  of  a 
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lower  phosphorus  content  than  hitherto.  Part  of 
the  molten  completely  refined  metal  may  he  left  in 
the  furnace  for  the  following  charge,  or  may  be 
added  to  the  charge  in  a  preliminary  pig-iron  mixer. 

— C.  A.  K. 

Magnetic  material  [iron  and  iron  alloi/s]  for  use  in 
siatie  transformers  and  other  electrical  appa- 
ratus; Treatment  of  .    A.  F.  Berry,  London. 

Eng.  Pat.  118,425,  June  30,  1917.  (Appl.  No.  94S9 
of  1917.) 
Iron  or  an  alloy  of  irou  or  other  material  in  which 
high  magnetic  properties  are  desired  is  subjected 
to  an  alternating  magnetising  and  demagnetising 
force  whilst  kept  under  a  vacuum  and  in  a  heated 
condition.  This  may  be  done  by  surrounding  the 
material  with  an  insulated  coil  of  wire  through 
which  an  alternating  current  is  passed.  In  the 
manufacture  of  such  material  it  may  be  subjected 
in  vacuum  to  such  force  during  the  time  it  is  molten 
and  afterwards  when  in  a  heated  solid  condition. 

— C.  A.  K. 

Ingot  moulds  for  the  manufacture  of  steel.  B.  Tal- 
bot,  Middlesbrough.    Eng.  Pat.  118,488,   Sep.  27, 

1917.  (Appl.  No.  13,9CG  of  1917.) 

The  enlarged  head  of  an  ingot  mould  is  lined  with 
a  slag  (e.g.  blast-furnace  slag)  which  will  melt  at 
the  casting  temperature  of  steel.  The  slag  lining 
may  be  formed  by  casting  molten  slag  round  a  core 
of  suitable  section,  fitted  inside  the  recessed  head  of 
the  mould,  or  may  be  separately  cast,  with  or  with- 
out the  addition  of  iron  or  steel  turnings  and  fitted 
in  the  solid  form.  When  the  liquid  steel  is  poured 
into  the  mould,  the  face  of  the  slag  lining  fuses  and, 
floating  on  the  top  of  the  steel,  causes  the  steel  to 
remain  liquid  in  the  centre,  and  the  segregation  of 
impurities  to  be  brought,  nearer  to  the  top  of  the 
ingot.  A  cover  plate  of  slag  may  be  used  to  retain 
further  the  heat  in  the  head  of  the  mould. 

— C.  A.  K. 

Oast-iron  articles;  Art  of  permanently  heat-expand- 
ing   .    W.  A.  Knapp,  Assignor  to  C.  Schwartz, 

Washington,   D.C.    U.S.  Pat.    1,274,S96,   Aug.    6, 

1918.  Date  of  appl.,  Oct.  28,  1915. 

Iron  castings  are  uniformly  heated  throughout  to  a 
temperature  between  1400°  and  1600°  F.  (760°— 
870°  C),  and  then  cooled  immediately,  the  treatment 
being  repeated  until  the  desired  degree  of  expansion 
is  attained. — C.  A.  K. 

Silicon-iron  alloys;  Prevention  of  graphite  precipi- 
tation in  the  manufacture  of  acid-resisting  high 

.      Maschinenfabrik     Esslingen,     Esslingen. 

Ger.  Pat.  306,001,  Nov.  20,  1917. 
In  the  manufacture  of  silicon-iron  castings  contain- 
ing 12 — 18%  Si  for  acid-resisting  purposes,  low- 
carbon  iron  and  ferrosilicon  are  melted  simul- 
taneously in  cupolas,  tapped,  and  mixed  in  a  ladle, 
and  the  castings  poured. — F.  C.  Th. 

Heat  treatment;  Indicating  the  condition  of  steel, 

iron,   or  other  magnetisable  metal   during    . 

L.  W.  Wild  and   E.  P.   Barfield,  London.    Eng. 

Pat.  11S,732.     (Appl.  Nos.  16,072,  Nov.  3,  1917,  and 

1905,  Feb.  1,  1918.) 
In  the  apparatus  described  in  Eng.  Pat.  112,894 
of  1917  (this  J.,  1918,  153  a),  a  compensating  device 
is  provided  to  prevent  the  indications  being  affected 
by  small  accidental  fluctuations  in  the  current 
supplied  to  the  primary  coil. 

Cementation  of  iron  and  steel.    W.  Beyer,  Leipzig- 

Stotteritz.    Ger.  Pat.  306,037,  Nov.  7,  1917. 
The  article  to  be  carburised  is  embedded  in  car- 
burising  material  within  a    hollow   body  and  the 
latter  is  heated  in  a  salt  or  metal  bath. — F.  C.  Th. 


Blast-furnace  stoves.  T.  G.  Wrightson,  J.  M.  Bing- 
quist,  and  Head,  Wrightson  and  Co.,  Ltd., 
Thornaby-on-Tees.  Eng.  Pat.  11S,203.  (Appl. 
Nos.  17,36S,  Nov.  24,  1917,  and  S5S6,  May  23,  1918.) 

A  blast-furnace  stove  is  provided  with  an  outer 
annular  combustion  chamber,  the  brickwork  at  the 
bottom  being  of  undulatory  form,  whereby  dust- 
collecting  spaces  are  formed.  The  gaseous  fuel  and 
hot  blast  mains  extend  around  the  combustion 
chamber  and  have  a  number  of  connections  into  it. 

— C.   A.  K. 

Open-hearth  furnaces;  Cooling  of  interior  of  . 

W.   Beichpietsch,    Bochum.       Ger.    I'at.   305,757, 
Mar.  17,  1914. 

The  roof  and  arches  are  cooled  by  air  blown  in 
through  nozzles  above  the  gas  port.  The  air  chan- 
nels are  placed  between  the  toil  and  lower  layers  of 
the  roof.— F.  C.   Th. 


Crucible  melting  furnaces.  L.  C.  Harvey,  and  The 
Morgan  Crucible  Co.,  Ltd.,  Battersea.  Eng.  Pat. 
118,340,  Sep.  8,  1917.     (Appl.  No.  12,912  of  1917.) 

The  inner  cover  of  a  crucible  melting  furnace,  of  the 
type  having  both  outer  and  inner  covers,  is  made 
in  sections  which  slide  on  the  top  of  the  inner  lining 
to  allow  of  ready  removal  from  above  the  furnace 
chamber.  The  furnace  base  is  hinged,  and  has  a 
ribbed  dish  upon  its  upper  surface  to  facilitate  the 
removal  of  spilled  metal. — C.  A.  K. 

Arc  soldering;  Electrodes  for  — — .  A.  B.  Pescatore, 
London.  Eng.  Pat.  118,296,  May  21,  1917.  (Appl. 
No.  7329  of  1917.) 

An  electrode  is  made  of  varying  cross-section  so 
that  on  fusion  of  the  electrode  the  arc  travels 
around  its  circumference  and  causes  an  even  fusion 
of  metal.  The  slag-forming  coating  also  adheres 
better  during  the  handling  of  the  electrode.  Such 
an  electrode  may  be  formed  by  wrapping  an  iron  or 
steel  wire  spirally  around  a  steel  rod,  by  twisting 
two  wires  round  one  another,  by  twisting  a  single 
rod  of  polygonal  section,  or  by  cutting  a  screw 
thread  on  a  round  electrode.  The  electrode  so  made 
may  be  coated  by  dipping  it  in  an  agglutinant  and 
spraying  with  a  suitable  material  in  the  form  of 
powder. — C.  A.  K. 

Electrode;    Spark-plug    and    alloy    therefor. 

W.  B.  Driver,  East  Orange,  N.J.  U.S.  Pat. 
1.274,395,  Aug.  6,  1918.  Date  of  appl.,  May  15, 
1918. 

The  electrodes  in  a  spark-plug  are  composed  of  an 
alloy  of  nickel,  manganese,  and  chromium,  substan- 
tially in  the  proportions;  Mn  2%,  Cr  3J%,  Ni  (or 
Ni  and  Co)  94*%.— C.  A.  K. 


Platinumising    metal    surfaces;    Process    of    - . 

B.  B.  Crombie,  Port  Chester,  N.Y.  U.S.  Pat. 
1,274,995,  Aug.  6,  1918.  Date  of  appl.,  Mar.  29, 
1918. 

The  surface  of  the  metal  to  be  plated  is  cleansed  by 
mechanical  and  chemical  means  and  a  paste  consist- 
ing of  1  part  of  ammonium  platinochloride,  8  of 
potassium  tartrate,  and  3  parts  of  distilled  water 
is  applied  by  means  of  a  friction  pad  until 
sufficient  platinum  has  been  deposited.  The  plated 
article  is  then  treated  electrolytically  in  a  bath  con- 
sisting of  12  parts  of  platinum  chloride,  4  of  am- 
monium platinochloride,  and  84  parts  of  water, 
using  the  article  as  cathode  and  pure  platinum  foil 
as  anode. — L.  A.  C. 
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/inc.-  Process  for  utilising  the  n  tidues  obtained  in 
the  distillation  of  — .  B.  Kohlerand  o.  Baltin, 
Llplne,  Germany.  D.S.  l'ai.  1,275,046,  Aug,  6, 
1918.    Date  of  appl.,  Jan.  8,  mi  t. 

a  inn  charge  of  Bin <■  la  placed  above  the  glow- 
ing residue,  containing  a  portion  of  the  flax,  of  a 
previous  charge.  Metallic  vapours  are  driven  from 
the  residue  by  the  passage  of  a  strong  current  of 
air,  ami  arc  partly  condensed  by  the  new  charge, 
Which  is  afterwards  heated  and  distilled,  the  blast 
having  been  shut  off. — 0.  A.  K. 


Powdered  ores,  five  dust,  etc.;  Furnace  for  drying, 
calcining,  and  sintering  —-.  W.  Schumacher, 
Berlin.  Ger.  Pat.  306,032,  Feb.  9,  1916. 
A  vEimru.  furnace  is  fitted  with  double  walls,  the 
Inner  wall  being  so  arranged,  i.e.,  constructed  of 
Buperposed  steeply  Inclined  air-cooled  or  water- 
cooled  hollow  iron  plates,  that  gases  may  pass 
through,  but  the  material,  which  is  (fed  in  at  the 
top,  is  prevented  from  passing  out  of  the  central 
shaft.  Hot  gas.  e.g.  air.  is  led  into  the  space 
between  the  walls  at  the  bottom  of  the  furnace 
and.  by  means  of  partitions,  is  caused  to  flow  three 
times  through  the  centra]  shaft  before  it  leaves 
the  furnace  at  the  top.  Two  or  more  furnaces  may 
be  arranged  in  series. — L.  A.  ('. 


Briquettes  [of  metals  or  mineral  "fines"];  Ma- 
chines for  manufacture  of .  General  Briquet- 
ting  Co.,  New  York.  Assignees  of  T.  Gilmore,  jun., 
Brooklyn.  N.Y.,  D.S.A.     Bng.  Pat.,  113,279,  Feb.  5, 

tills.     (Appl.  No.  20S2of  tills.)     Cnder  Int.  Conv.. 
Feb.  6,  HUT. 


Metal-sheet  coating  apparatus  for  use  in  plant  for 
plating  such  sheets.  Means  for  cooling  metal 
sheets  discharged  from  the  furnaces  of  plating 
plant.  Furnaces  for  heating  metal  sheets.  The 
Thermic  Plating  Process  Co.,  Inc.,  Assignees  of 
\V.  K.  Watklns,  New  York.  Eng.  Pats.  116.292, 
116,291,  and  116,295,  June  11,  1917.  (Appl.  Nos. 
9069,  9071,  and  9072  of  1918.1  Under  Int.  Conv., 
June  10.  1910. 


Raoble-arms  for  use  in  mechanical  roasting  fur- 
nace-*. Huntington,  Heberiein,  and  Co.,  Ltd..  and 
H.  C.  Bingham.  London.  Eng.  Pat.  118.504. 
Mar.  13.  1918.     (Appl.  No.  4427  of  1918.1 


Ore-flotation  process.  H.  C.  Colburn,  Colorado 
Springs,  and  B.  A.  Colburn.  Denver,  Colo.  Re- 
issue 14,497,  July  .'!0.  191S.  of  O.S.  Pat.  1.220,002. 
May  ir>.  1917.     Hate  of  appl.,  Jan.  19.  1918. 

See  this  J..  1917.  721. 


Separation  of  mixed  metallic  sulphides.  L.  Brad- 
ford. Broken  Hill,  N.S.W.  D.S.  Pat.  1,274,505, 
Aug.  0.  1918.    Hate  of  appl.,  Oct.  22.  1914. 

See  Eng.  Pat.  21,880  of  191  I:  this  .!-.  1915,  1256. 

Alloy.       P.   R.    Kuelmrich.    Sheffield.       D.S.    Pat. 

1.273.V77.   July  30,   1918.     Date  of  appl..   June  17, 
1910. 

See  Bng.  Pat.  14,9.19  of  linr.:  this  .1..  1910.  ni7. 

Oxidising  apparatus.      U.S.  Pat.  1.272.009.      See  I. 

Oxidation  of  tin.    Production  of  einc  oxide.    Eng. 
Pats.  118.004  and  118,666.     See  VII. 


XL-ELECTRO-CHEMISTRY. 

New  method  for  the  determination  of  [electrical] 

conductivity.    Newbery.    See  xxm. 

Patents. 

Electro-osmotic  process  of  separating  solid  con- 
stituents from  an  emulsion.  Ger.  Pat.  305,217. 
See  I. 

Electrodes  for  arc  soldering.     Eng.   Pat.  118,290. 
See  X. 

Treatment  of  magnetic  material  [iron  and  iron 
alloys]  for  use  in  static  transformers  and  other 
electrical  apparatus.    Eng.  Pat.  118,425.    See  X. 

Spark-plug  electrode,  and  alloy  therefor.    U.S.  Pat 
1,274,395.     See   X. 


XII.-FATS  ;  OILS  ;  WAXES. 

Oils;  Optical  dispersion  of from  an  analytical 

point  of  view.  P.  J.  Fryer  and  F.  E.  Weston. 
Analyst,  1918,  43,  311—317. 
The  optical  dispersion  of  oils  was  determined  by 
means  of  a  Zeiss-Pulfrich  refractometer,  using  a 
hydrogen  tube  with  a  pressure  of  about  2  mm.,  the 
red  and  blue  rays  from  which  corresponded  with 
the  C  and  F  lines  of  the  spectrum.  The  readings 
were  made  at  40°  C.  (except  in  the  case  of  Japan 
wax  and  spermaceti,  56°  C),  and  the  refractive 
power    calculated    according    to    the    formula  :  — 

..  —  Ml  -  II, 


Tlo-  1 


It   was  found    that  nearly  all  the  oils 


and  fats  examined  gave  very  similar  dispersions 
i  ii  in  si -,— 0-0207).  with  the  exception  of  coconut  oil 
(00107).  linseed  oil  (0-0218),  and  tung  oil  (00371). 
Palm-kernel  oil  and  butter  fat  also  gave  compara- 
tively low  figures  (001S0  and  00182  respectively), 
and  the  results  indicate  that  the  dispersion  is 
lowered  by  the  presence  of  glycerides  of  low 
molecular  weight,  and  increased  by  that  of 
glycerides  of  highly  unsaturated  fatty  acids.  The 
difference  between  the  dispersion  of  coconut  oil  and 
palm-kernel  oil  is  comparatively  greater  than  the 
difference  between  the  refractive  indices.  The 
dispersive  power  is  reduced  by  about  000002  for 
each  increase  of  1°  ('.  Free  acidity  in  the  oil  has 
but  little  influence  on  the  optical  dispersion.  Lin- 
seed oil  exposed  in  a  thin  film  for  28  hours  showed 
an  increase  in  dispersive  power  from  00218  to  00223, 
whilst  niger  seed  oil  exposed  for  50  hours  showed 
an  increase  from  0'0198  to  0020-1.  Heat-polymerisa- 
tion of  these  two  oils  caused  a  large  increase  in  the 
refractive  index  and  a  notable  decrease  in  the 
dispersive  power,  especially  in  the  case  of  linseed 
Oil.  In  the  rase  of  fung  oil.  however,  there  was 
pronounced  progressive  reduction  both  of  the  re- 
fractive index  and  of  the  dispersion  on  heating. 
Hence  it  would  appear  that  the  thickening  and 
solidification  of  tung  oil  on  heating  must  be  due 
to  some  factor  oilier  than  polymerisation.  In  the 
case  of  hydrocarbon  oils  little  variation  was 
observed  in  the  dispersions  of  petroleum  distillates 
of  lower  b.pt.  (petroleum  naphtha,  paraffin  oil, 
solar  oil.  and  American  "  mineral  sperm  "),  but  a 
higher  fraction  (American  "  engine  oil  "1  showed  a 
pronounced  increase.  Members  of  the  benzene 
series  show  relatively  high  dispersions,  which  are 
reduced  by  the  addition  of  the  side-chain  in  toluene 
and  xylene,  whilst  turpentine  closely  resembles 
fatty  oils  both  in  refractive  index  and  dispersive- 
power. — C.    A.    M. 
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Fish  oils.    W.  Fahrion.    Chem.  Umschau,  1917,  57. 

Chem.-Zeit.,  1918,  42,  Rep.,  13(1. 
The  statement  by  the  author,  made  nearly  twenty- 
five  years  ago  (this  J.,  1S93,  93S),  that  fish  oils 
contained  jecoric  acid,  C18H,0O2,  an  isomer  of 
linolenic  acid,  has  been  confirmed  by  the  examina- 
tion of  sardine  oil.  Besides  the  more  unsaturated 
acid,  clupanodonic  acid,  C18H2R02,  discovered  by 
Tsujimoto  (this  J.,  190G,  81S),  this  oil  contains 
jecoric  acid  and  probably  also  a  less  unsaturated 
fatty  acid.  The  occurrence  in  natural  fats  of  fatty 
acids  containing  an  odd  number  of  carbon  atoms 
is  still  open  to  doubt,  but  later  investigations 
make  it  appear  possible  that  asellinic  acid, 
Cy!'H3„0?,  isolated  by  the  author  from  liver  oils,  is 
an  individual  acid  and  not  a  mixture  of  stearic 
and  palmitic  acids. — W.  P.  S. 

Opium    wax.    J.    N.    Rakshit.    Analyst,    191S,    43, 

321— 322. 
Ox  extracting  200  grms.  of  dry  powdered  opium 
with  successive  portions  of  cold  petroleum  spirit, 
shaking  the  united  extracts  with  5  successive  por- 
tions of  4;0  hydrochloric  acid  until  the  aqueous 
extract  ceased  to  give  a  precipitate  with  Mayer's 
reagent,  and  neutralising,  drying,  filtering,  and 
evaporating  the  petroleum  spirit  extract,  14-35 
grms.  of  a  brown  sticky  mass  was  obtained.  This 
opium  wax  had  the  following  characters  : — Iodine 
value,  152-5;  Reichert  value,  20:  saponif.  value, 
114-5;  and  unsaponifiable  matter.  28-7%,  with  iodine 
value.  13S-5,  and  ru.pt.  about  8G°  C.  Opium  wax  is 
insoluble  in  water,  and  nearly  insoluble  in  methyl 
alcohol,  ethyl  alcohol,  and  glacial  acetic  acid, 
sparingly  soluble  in  acetone  and  amyl  alcohol,  but 
soluble  in  carbon  tetrachloride,  chloroform, 
petroleum  spirit,  turpentine,  and  ether,  and  readily 
soluble  in  carbon  bisulphide,  benzene,  and  toluene. 
Nitric  acid  makes  it  slightly  browner,  sulphuric 
acid  dark  brown,  and  a  mixture  of  hydrochloric 
and  nitric  acids,  pale  yellow. — C.  A.  M. 

Soap:  Distillation  method  for  the  determination  of 

water    in   .    R.   Hart.    J.   Ind.   Eng.   Chem., 

1918,  10,  59S— 599. 
A  quantity  of  the  soap  sufficient  to  yield  about  3  c.c. 
of  water  is  distilled  with  the  addition  of  its  own 
weight  of  "red  oil"  or  oleic  acid  and  150  c.c.  of 
water-saturated  xylene;  85  c.c.  of  distillate  is  col- 
lected in  a  receiver  already  containing  5  c.c.  of 
water-saturated  xylene.  The  condenser  is  washed 
out  with  the  xylene  and  the  washing  added  to  the 
receiver:  the  latter  consists  of  a  cylinder  holding 
about  120  c.c.  and  constricted  at  the  bottom  to  form 
a  tube  about  4  cm.  long  and  graduated  in  tenths  of 
a  c.c.  The  volume  of  the  water  collected  is  read 
off  after  30  ruins. :  a  slight  turbidity  usually  noticed 
in  the  xylene  laver  does  not  affect  the  results 
obtained.— W.   P.  S. 

Device  for  determining  the  dropping  point  (melting 
point)  of  fats,  waxes,  paraffin  wax,  etc.,  and 
especial!;/  bitumens.     Dupr£.     See  HA. 


Occurrence  of  carotin  in  oils  and  vegetables. 
See  XIXa. 


Gill. 


Patents. 
Oils,  etc.:  Steaming  .     A.  Lowenstein,  Chicago, 

111.     U.S.  Pat.  1.274.175,   July  30,  1918.     Date  of 

appl.,  Aug.  2S,  1916. 
Oils,  fats,  waxes,  fatty  acids,  and  like  products 
are  subjected  to  the  action  of  steam  superheated 
at  a  low  pressure  (not  exceeding  6  lb.  per  sq.  in.) 
to  a  temperature  above  500°  F.  (200°  C).  The  pro- 
cess may  be  used  for  distilling  fatty  acids  and  for 
deodorising  glycerides. — A.  B.  S. 


Decoloriser  [for  fatty  oils].  P.  A.  Boeck,  New 
York,  Assignor  to  Celite  Products  Co.,  Eos  Angeles, 
Cal.  U.S.  Pat.  1.272,197,  July  9,  191S.  Date  of 
appl.,  June  14,  1917. 

A  decolorising  agent,  especially  suitable  for  use  in 
refining  fatty  oils,  is  composed  of  a  mixture  of 
calcined  kieselguhr  and  fullers'  earth,  preferably  in 
equal  proportions.  The  kieselguhr,  in  addition  to 
its  own  decolorising  action,  increases  that  of  the 
fullers'  earth,  in  that  the  effective  surface  of  the 
latter  is  increased.  Moreover,  in  admixture  with 
kieselguhr,  finer  grades  of  fullers'  earth  can  be 
used  than  hitherto,  without  danger  of  clogging  the 
filter. 


XIU.— PAINTS;    PIGMENTS;    VARNISHES; 
RESINS. 

Cobalt    [in   varnishes,    paints,   etc.];   Colorimetric 

determination    of  .    E.    G.    Jones.    Analyst. 

191S,  43,  317—319. 

Small  quantities  of  cobalt  (001  to  01%)  in 
varnishes,  zinc  oxide  paints,  etc.,  may  be  rapidly 
determined  colorimetrically  by  means  of  a  solution 
of  a-nitroso-/J-naphthol  as  used  by  Atack  (this  J., 
1915,  041),  the  effect  of  moderate  quantities  of  many 
other  metals  being  eliminated  by  the  addition  of 
ammonium  citrate  solution  (500  grms.  in  250  c.c. 
of  water  plus  500  c.c.  of  ammonia  solution  of 
sp.  gr.  0'SSO).  In  the  case  of  varnishes  the  ash 
from  a  weighed  quantity  of  the  sample  is  treated 
with  strong  hydrochloric  acid,  followed  by  aqua 
regia,  and  later  by  hydrochloric  acid  to  remove 
the  nitric  acid.  The  solution  is  evaporated  to 
dryness,  the  residue  dissolved  in  hot  water  with 
the  addition  of  a  few  drops  of  hydrochloric  acid, 
and  the  solution  made  up  to  definite  volume.  An 
aliquot  portion  is  treated  with  5  c.c.  of  the 
ammonium  citrate  solution,  the  mixture  diluted 
nearly  to  100  c.c,  5  c.c.  of  the  reagent  added,  and  the 
colour  compared  with  that  given  by  different  quan- 
tities of  a  standard  cobalt  solution  mixed  with  the 
same  amounts  of  ammonium  citrate  and  a-nitroso- 
/3-naphthol.  Copper  when  present  in  more  than 
a  trace  should  be  removed  by  means  of  hydrogen 
sulphide,  and  nickel  separated  by  dimethyl- 
glyoxime,  the  excess  of  oxime  being  subsequently 
destroyed.  Manganese  when  present  in  much 
greater  quantity  than  the  cobalt  may  be  removed 
to  a  sufficient  extent  by  boiling  with  sodium 
bismuthate,  and  the  cobalt  estimated  in  the 
filtrate.— C.  A.  M. 


XIV  —INDIA-RUBBER ;    GUTTA-PERCHA. 

Vulcanisation  researches.       B.   J.   Eaton.       Agric. 

Bull.  Fed.  Malay  States,  191S,  6,  315—316. 
As  has  already  beeu  observed  for  crepe  rubber,  the 
use  of  even  five  times  the  minimum  quantity  of 
acetic  acid  for  coagulation  has  very  little  effect  in 
retarding  the  rate  of  vulcanisation  of  matured 
■slab"  rubber;  the  use  of  sodium  bisulphite  in 
the  preparation  of  rubber  also  causes  a  comparable 
slight  retardation  in  the  rate  of  vulcanisation  of 
slab  and  crepe  rubbers;  the  addition  of  sodium 
bisulphite  is  ineffectual  in  the  production  of  pale- 
coloured  slab  rubbers  by  the  present  method,  as 
darkening  occurs  on  allowing  the  coagulum  to 
mature  in  the  open.  During  the  washing  and 
creping  of  slab  rubber  little  or  none  of  the  natural 
accelerators  of  vulcanisation  is  lost,  rubber  which 
had  been  "  wormed  "  without  washing  vulcanising 
even  a  little  more  slowly,  possibly  on  account 
of  its  invariable  tendency  to  "  spot  disease."    The 
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use  of  almn  as  a  coagulant  lertain  small  hold- 
ings is  regarded  with  disfavour,  t h«-  period  of 
optiiiiiiin  vulcanisation  being  found  to  range  from 
lj  to  15  bonra  In  a  number  of  samples  of  sheet 

rubber  thus  produced. — D,   F.  T. 

1  ■  t  ran, 

India-rubber   nnii    the   like;   Treatment   of   . 

W.  J.  Mellersh-Jackson,  London.  From  Morgan 
and  Wright,  Detroit,  Mich.,  D.S.A.  Bag.  Pat. 
118,305,  Ang.  9.  1017.     (Appl.   No.  11,173  of  1917.) 

The  extent  to  which  rubber  expands  daring  vul- 
canisation is  indicative  <>i  the  degree  of  vulcanisa- 
tion attained  ami  the  aiesi  efficient  vulcanisation 
is  effected  al  the  point  when  the  expansion  has 
reached  a  maximum.  An  apparatus  is  described 
with  which  il  is  possible  to  observe  the  expansion 
Corresponding  with  various  periods  of  vulcanisation 
of  a  cylindrical  test-piece  of  a  rubber  mixing.  A 
chart  is  constructed  for  each  mixing  giving  the 
expansion  for  various  periods  of  vulcanisation  and 
steam  pressures,  and  with  the  aid  of  this  it  is 
possible  to  pro-determine  the  extent  of  expansion 
Which  the  mixing  will  show  al  the  desired  degree 
of  vulcanisation.  The  method  is  particularly 
applicable  to  articles  vulcanised  In  moulds  which, 
for  this  purpose,  must  be  provided  with  a  gauge 
to  record  the  expansion. — D.  F.  T. 


Rubber  or  other  materials  or  article*;  Apparatus 

for  the  drying  or  heat   treatment  of  ■ .      F. 

.Moore,  Birmingham.    Hng.  Pat.  iis,:::»4,  Mar.  19, 
1918.     (Appl.  No.  4S01  of  1918 .1 

Articles  of  rubber  or  oilier  material  are  attached 
to  a  circular  rotating  framework,  a  segment  of 
which  is  covered  by  the  oven,  the  remainder  acting 
as  a  cooling  area.  The  tray  Is  rotated  inter- 
mittently, the  intervals  allowing  for  the  removal 
of  articles  after  treatment  and  for  the  attachment 
of  other  articles;  the  period  of  complete  rotation 
should  suffice  for  a  single  heat  treatment.  The 
number  of  rotations  is  recorded  by  a  counting 
device.— D.  F.  T. 


/..//.  t;   Process  and  apparatus  for  treating  . 

D.  M.  BiOCnm,  Medan,  Sumatra,  Assignor  to 
General  Rubber  Co.  r.S.  Pat.  1,2(8,038,  June  4, 
1818.     Date  of  appl.,  Feb.  23,  1917. 

Latex  is  coagulated  in  a  chamber  provided  with  a 
spiral  partition,  so  that  the  coagulum  is  obtained 
in  a  spiral  si  rip  instead  of  a  compact  slab. — D.  F.  T. 


I.ntrr:    Process   for   treating   and    products 

nhliiined  therein/.  E.  M.  Slocum,  Medan, 
Sumatra,  Assignor  to  General  Rubber  Co.  r.s. 
Pat.  1,268,639,  June  1.  1918.  Date  of  appl.. 
Feb.  23,  1917. 

In    the   preparation   of    rubber    from    latex,    the 

coagulation   process   is  assisted   by   the  addition   of 
the  enzyme  coagulase. — D.  F.  T. 


1  nil. 1  :   Process  of   coagulating  ami  product 

thereof.  E.  M.  Slocum,  Medan,  Sumatra, 
Assignor  to  General  Rubber  Co.  r.s.  Pat. 
1,270,887,  July  2.  1918.  Date  of  appl..  Feb.  2'!. 
1917. 

RXJBBBB  is  obtained  from  latex  by  the  addition  of 
a  metalloid  compound  adapted  to  form  tin  insoluble 
material  in  the  latex  whilst  substantially  free  from 
any  tendency  to  accelerate  coagulation.— D.  F.  T. 


XV.-LEATHER;   BONE;   HORN;   GLUE. 
Glues;  Determining  the  mm  pa  ml  in'  melting  points 

of as  a  measure  of  the  jelly  xtrem/tlt.     C.  F. 

Sammet.  .1.  tnd.  Bng.  Chem.,  1918,  16,  595. 
The  dried  glues  are  ground  and  1-grin.  portions  of 
the  samples  which  pass  a  20-incsh  sieve  but  are 
retained  by  a  40-niesh  sieve  are  placed  in  small 
beakers  with  10  c.c.  of  water  at  10°  C.  and  soaked 
for  1  mill.  A  small  quantity  of  each  is  then  trans- 
ferred to  a  smooth  brass  plate,  l>  in.  by  VS  in.,  and 
,,li  in.  thick:  the  glue  particles  are  placed  about 
•'!  in.  from  the  end  of  the  plate  and  a  portion  of 
each,  about  the  area  of  live  pin  heads,  is  separated 
by  means  of  ,-i  spatula  and  pushed  to  within  2  in. 
of  the  end.  The  plate  is  then  dipped  to  a  depth 
of  0'5  in.  in  water  at  40°  C.  The  poorer  grades  of 
glue  melt  and  slide  rapidly  down  the  plate  Whilst 
the  better  grades  melt  some  time  before  a  sliding 
effect  occurs.  If  desired,  a  small  disc  of  copper 
foil  may  be  pressed  on  each  heap:  the  copper  adds 
weigh!  and  slides  quickly  at  the  first  indication  of 
the  jelly  melting.  Comparison  with  standard  glues 
shows  that  the  melting  point  may  be  taken  as  a 
measure  of  the  jelly  strength. — W.  P.  S. 


XV1.-SOILS  ;  FERTILISERS. 

Soil  extracts  and  phusioloaical  solutions;  Deter- 
mination of  ammonia  and  nitric  nitrogen  in . 

B.    S.  Davisson.    J.   Ind.   Eng.  Chem.,   1918,  10, 
000—005. 

Ammonia  is  determined  by  the  aeration  method, 
250  c.c.  of  the  extract  being  treated  with  2  grms. 
of  sodium  oxalate,  10  grms.  of  sodium  carbonate, 
and  a  few  drops  of  oil,  and  the  aeration  con- 
tinued for  3  hrs.  at  the  rate  of  1080  litres  of  air 
per  hr.  The  residual  solution  is  then  treated  with 
5  c.c.  of  concentrated  sulphuric  acid,  boiled,  5  c.c. 
of  Stutzer's  cupric  hydroxide  reagent  is  added,  the 
mixture  filtered,  the  filtrate  boiled  for  30  mins. 
with  the  addition  of  sodium  hydroxide,  and  the 
nitrate  then  reduced  with  Devarda's  alloy.  The 
resulting  ammonia  is  determined  by  distillation. 
(See  also  J.  Chem.  Soc,  Nov.,  1918.)— W.  P.  S. 

Water  hyacinth  as  a  source  of  potash.  F.  W.  F. 
Day.  Agric.  Bull.  Fed.  Malay  States,  1918,  6, 
309—314. 

Examination  of  the  ash  of  the  water  hyacinth 
(Eichomia  crassipes),  a  local  weed  of  rapid  growth, 
shows  that  this  constitutes  approximately  10 — 15% 
of  the  sun-dried  plant  and  consists  essentially  of 
potash  (25%  expressed  as  K20  or  40%  as  KC1) 
together  with  sodium  and  magnesium  chloride, 
sulphate,  and  carbonate  and  a  little  phosphate; 
the  ash  of  the  stalks  is  richer  than  that  of  the 
other  parts  in  soluble  potassium  salts.  The 
variable  Composition  of  the  plant  with  respect  to 
potash  content  as  reported  earlier  (Finlow  and 
Maclean,   this  .[.,  1!I1S,  253  A),   is  largely  due  to  fine 

particles  of  silt,  etc.,  Incorporated  in  the  roots  or 

adhering  to  the  plant;  the  greater  the  ash  the 
smaller  its  percentage  Of  potash.  The  plant  should 
be  of  value  not  only  as  a  nitrogenous,  potassie,  and 
phosph.it  i<-  fertiliser,  but  also  as  a  source  of 
potash   for  other  purposes. — D.  F.  T. 

Phosphates  [in  fertilisers'];  (irarinutric  deter- 
mination of  .      W.  R.  Mummery.    Analyst, 

101N,  43,  324. 
Tut:    following   modification   of   Ullmann's   method 
of  determining  phosphates  is  recommended,  espe- 
cially  for   the   analysis    of  guano   and   fertilisers. 

D  2 
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After  the  digestion,  the  nitric  acid  solution  should 
be  filtered  prior  to  being  made  up  to  standard 
volume.  Phosphoinolybdates  are  precipitated  at 
60°  C.  and  the  mixture  allowed  to  stand  30  mins.  at 
GO0  C.  before  filtering.  Magnesium  ammonium 
phosphate  is  precipitated  at  80°  C.  and  allowed  to 
stand  for  3  hours  at  the  ordinary  temperature. 
It  is  essential  to  use  precipitating  and  washing 
reagents  of  the  prescribed  strength.  (See  also  J. 
Chem.  Soc.,  Nov.,  1918.)— C.  A.  M. 

Sugar    cane;    Fertilise)'    experiments    with    . 

J.  Mirasol  y  Jison.    Philippine  J.   Sci.,  1918,  a, 

13,  135—143. 
On  planting  Los  Ratios  white  cane  in  a  clay  loam 
soil,  it  was  found  on  treating  15  plots,  each  of 
450  sq.  metres  area,  with  different  fertilisers  and 
combinations  of  them  that  the  highest  purity  of  the 
juice  was  obtained  with  potassium  sulphate  alone 
and  with  a  complete  fertiliser  containing  potassium 
sulphate,  sodium  nitrate,  and  double  superphos- 
phate; whereas  the  purity  of  the  juice  was  lowered 
to  a  considerable  extent  with  double  superphos- 
phate in  combination  with  nitrogen  either  in  (lie 
form  of  ammonium  sulphate  or  sodium  nitrate,  the 
effect  on  the  percentage  of  sucrose  in  the  juice 
running  parallel  with  that  on  the  purity  of  the 
juice.  Ammonium  sulphate  in  combination  with 
potassium  sulphate  or  wilh  double  superphosphate 
produced  the  highest  yield  of  cane,  dried  blood  and 
potassium  sulphate  apparently  having  the  contrary 
effect,  though  an  increased  yield  of  cane  was  shown 
not  to  result  in  a  greater  nett  amount  of  0(5°  sugar. 
Tests  carried  out  with  complete  fertilisers  indicated 
sodium  nitrate  to  be  superior  to  ammonium  sulphate 
as  a  source  of  nitrogen  for  the  cane,  and  it  is  con- 
cluded that  under  the  conditions  of  the  tests  the 
highest  financial  returns  would  be  obtained  with  a 
complete  fertiliser  containing  potassium  sulphate, 
sodium  nitrate,  and  double  superphosphate  (the 
nitrogen,  potash,  and  phosphoric  acid  being  in  the 
ratio  8  :  G  :  8).— J.  P.  O. 


XVII.-SUGARS  ;  STARCHES  ;  GUMS. 

Oxidases;  Presence  and   functions  of  in    the 

sugar  cane.  R.  Narain.  Agric.  J.  India  (Special 
Science  Congress  Number;,  1918,  47 — 04. 
Extracts  of  the  oxidases  present  in  the  various 
parts  of  the  sugar  cane  were  prepared  by  crushing 
the  sliced  parts  in  a  mortar  with  sterilised  sand 
and  filtering  the  expressed  liquids  through  a 
Euchner  funnel  or  a  porcelain  filter  candle.  The 
extracts  retained  their  activity  for  several  months 
in  the  presence  of  chloroform  (5%  by  vol.),  toluene 
and  ether  both  having  an  inferior  preservative 
effect.  Oxidases  were  found  to  be  more  active  in 
the  upper  than  in  the  lower  part  of  the  stem  of  the 
cane ;  in  the  rind  than  in  the  pith ;  in  the  pith  from 
the  upper  than  in  that  from  the  lower  parts;  in 
the  nodes  than  in  the  internodes;  and  in  the  open 
flat  portion  of  the  leaf  than  in  the  sheath  or 
curled-up  part  or  in  the  stem  of  the  leaf.  They 
were  extremely  sensitive  to  the  reaction  of  the 
medium,  the  activity  (as  indicated  by  the  guaiacum 
test)  diminishing  as  the  acidity  of  the  extract  in- 
creased; the  presence  of  acid  in  quantity  such  as  is 
normally  present  in  the  plant  is  not,  however,  harm- 
ful to  sugar-cane  oxidase.  It  is  possible  that  the 
activity  of  the  oxidases  in  the  growing  plant  may 
be  controlled  by  variations  in  the  acidity  of  the 
sap,  since  it  was  found  both  in  unripe  and  in  fully 
developed  canes  that  the  acidity  is  distinctly  lower 
in  the  afternoon  when  the  sun  is  strongest  and 
other  photosynthetic  processes  are  in  progress  than 


in  the  earlier  part  of  the  day.  Whereas  Moore  and 
Whitley  (Riochem.  J.,  1909,  i,  130)  found  the  activity 
of  oxidases  to  be  completely  destroyed  by  the  action 
of  reducing  agents,  the  author  found  that  the 
activity  of  cane  oxidases  is  inhibited  only  for  a 
time  by  hydrogen  sulphide,  there  being  a  subsequent 
recovery,  which  is  more  rapid  in  the  presence  of 
chloroform.  Similarly,  on  boiling  cane  oxidase  ex- 
tracts their  activity,  though  at  first  apparently 
destroyed,  is  actually  only  suspended  temporarily, 
and  gradually  returns  almost  to  its  original  value. 
Even  after  boiling  twice,  there  is  a  recovery. 
Further,  it  was  possible  to  obtain  the  guaiacum 
reaction  from  extracts  of  cane  leaves  which  had 
been  dried  at  100°  C.  during  G  hours,  while  even 
the  ash  of  these  leaves  gave  a  faint  but  distinct 
indication  with  the  same  reagent.  It  is  considered 
that  it  is  impossible  longer  to  regard  oxidases  (or 
at  least  those  present  in  the  cane)  as  enzymes,  as 
has  hitherto  been  done,  since  they  are  not  destroyed 
by  heat,  and  experiments  indicate  that  they  are 
not  capable  of  acting  upon  a  practically  indefinite 
amount  of  substrate. — J.  P.  O. 

Lcevulose;  Determination  of in  the  presence 

of  aldoses.  Herzfeld  and  Lenart.  Zentr. 
Zuekerind.,  1918,  68,  227.  Chem.-Zeit.,  1918,  42, 
Rep.,  135. 

A  quantity  of  the  substance  containing  about.  1  grm. 
of  laevulose  is  dissolved  in  water,  the  solution 
clarified  with  lead  acetate,  diluted  to  100  c.c,  and 
filtered ;  50  c.c.  of  the  filtrate  is  then  inverted 
(Clerget-Herzfeld  method),  cooled,  and  treated  with 
bromine,  1  c.c.  of  the  latter  being  added  for  each 
grm.  of  aldose  present.  The  mixture  is  shaken 
occasionally  for  24  hrs.,  whereby  the  aldoses,  and 
these  only,  are  oxidised.  The  excess  of  bromine 
is  evaporated  on  the  water-bath,  the  mixture 
neutralised,  then  treated  with  a  few  drops  of 
acetic  acid,  diluted  to  100  c.c,  and  the  lamilose 
determined  from  the  reducing  power  of  the 
solution,  using  the  Honig-Jesser  table. — W.  P.  S. 

Fertiliser  experiments  with  sugar  cane.    Mirasol  y 
Jison.     See  XVI. 

Patent. 

Vegetable    glue;    Process    of    manufacturing   

[from  starchy  materials].  V.  G.  Rloede,  Catons- 
ville,  Md.  U.S.  Tat.  1,273,571,  July  23,  1918.  Date 
of  appl.,  Dec.  17,  1917. 
Amylaceous  matter  is  heated  with  water  contain- 
ing a  neutral  salt  to  or  near  the  boiling  point  until 
a  smooth  and  homogeneous  paste  is  formed.  The 
salt  must  be  one  having  the  property  of  increasing 
the  solubility  of  the  starch  granules,  but  must  not 
prevent  or  materially  retard  the  action  of  "  starch- 
reducing  *'  enzymes  or  bacilli.  The  paste  is  cooled 
and  is  then  acted  upon  by  "starch-reducing" 
enzymes  or  bacilli  until  of  the  desired  consistency. 
The  vegetable  glue  so  obtained  is  evaporated  at  a 
low  temperature  to  solid  form. — T.  St. 


XVin.-FERMENTATION  INDUSTRIES. 

Enzymes;  Chemical  composition   and  formation  of 

.    XV.    Further    experiments    with    B.    acidi 

lueti.s  (Streptococcus  lactis).  H.  Euler  and 
O.  Svanberg.  Z.  physiol.  Chem.,  1918,  102,  176— 
184. 
The  evolution  ofcarbon  dioxide  during  lactic  acid 
fermentation  by  Streptococcus  lactis  (see  Euler  and 
Griese,  this  J.,  1917,  1283)  is  not  confirmed.  The 
fermentation  of  lactose  by  Streptococcus  lactis  is 
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inhibited  by  sodium  phosphate,  whereas  tin-  actios 
of  /(.  oo»  i.  i:..  was  found  to  be  accelerated.  Sodium 
lactate  ais,,  exerts  an  Inhibiting  action  on  lactic 
add  fermentation.    11.  w.  B. 

/.•.  fractometer;   i  m  0/  (As  dipping [in   the 

1  vamination     0/     alcoholic    liquids],      W.     W. 
Randall,    J.  Ind.  Eng.  Chem.,  mis.  10.  <;l><» — (;ao. 

i\  determining  the  alcoholic  strength  of  a  solution 
by  means  of  the  Immersion  refractometer,  low 
readings  are  obtained  when  the  usual  metal  cop  Is 
aaed  tor  holding  the  solution.  This  appears  to  lie 
dne  to  the  conduction  of  boat  from  the  atmosphere 
to  the  contents  of  the  cup  through  the  metal  parts 
of  the  Instrument  after  the  cup  and  its  contents 

have  1 11  brought  to  the  proper  temperature  for 

the  observation.  Alteration  in  temperature  of  the 
liquid  does  not  take  place  when  small  glass  beakers 
are  used  in  place  of  the  metal  cups.  (See  also 
J.  Chem.  Hoc.,  Nov.,  1918.)— w.  P.  S. 

Action  <if  ozone  on  artificial  culture  media  and  on 
various  bacteria,  yeasts,  and  moulds.  Helse. 
See  XIXn. 

Patents. 

Boer;    Manufacture    of    non-alcoholic    malt   . 

I..  Bloek,  Mamaroneck,  X.Y.  U.S.  Pat.  1,271,209, 
July  2.  mis.  Date  of  appl.,  July  10.  1915. 
In  the  production  of  .1  non-alcoholic  malt  beverage, 
the  alcohol  is  removed,  under  the  influence  of  a 
vacuum,  at  the  temperature  of.  and  Immediately 
after  the  main  fermentation.  The  liquid  is  then 
cooled,  subjected  to  a  secondary  or  ageing  fermenta- 
tion (kr&usenlng),  carbonated,  and  filtered. 

Oooling        plates       for       continuous       rectification 
apparatus.     Eng.  Tat.  110,910.    See  I. 


XIXa  .-FOODS. 

Cream;     Pasteurisation    of    sour,    farm-skimmed 

for  butter  making.    O.  F.  HunzLker,  Spitzer, 

H.  C.  Mills,  and  H.  B.  Bwitzer.  Purdue  Univ. 
Agile.  Bzper.  Stat.,  Hull.  No.  208.  1917.  20,  1—70. 
Bull.  Agrie.   Intell.,  1918,  9,  095— S97. 

PASTCOBISATIOR  at  145°  P.  ((13°  C.)  for  20  mins.  was 
more  effective  than  rapid  (flash)  heating  at  105°  F. 
or  185°  F.  (74°  C.  or  85°  C):  it  improved  the  quality 
of  the  butter,  even  of  that  made  from  inferior 
cream,  and  did  not  materially  alter  the  composi- 
tion of  the  fat.  During  storage  the  lactose 
decreased  and  the  acidity  increased,  but.  not  pro- 
portionately, whilst  there  was  always  a  certain 
amount  of  decomposition  of  proteins,  the  changes 
being  least   in  butter  made  from  pasteurised  cream. 

— W.  P.  s. 

Butter  fat:   Method  for  the  detection  of  foreign 

fats  in .    A.  Soidenbcrg.    J.  Ind.  Eng.  Chem., 

1918,  10,  617— 621. 

A  METHOD  described  previously  by  the  author  (this 
J.,   1917.   1138)   for   fractionating  fats  and   oils  may 

be  adapted  to  the  detection  of  foreign  fats  in  butter 

fat.  Ten  gnus,  of  the  sample  is  dissolved  in  a 
150  e.c.  graduated  cylinder  (27  cm.  high  and  30  cm. 
diatn.i  in  a  mixture  of  ether,  90,  and  absolute 
alcohol,  10  parts  by  vol.,  sufficient  of  the  solvent 
being  added  to  make  the  total  volume  9fi  c.C.  The 
cylinder  is  closed  by  a  rubber  stopper  through  which 
pass  a  thermometer  and  two  tubes,  one  short  and 
the  other  reaching  nearly  to  I  he  bottom  of  the 
cylinder.  By  raising  or  lowering  the  thermometer, 
the  surface  of  the  liquid  is  brought  between  the 
100  and  102  c.c.  marks,  and  air,  previously  passed 
through    absolute    alcohol,  is   drawn    through    the 


solution  at  such  a  rate  that  it  Is  reduced  Io  about 
the   I'll  c.c.   mark   in  not    more  than  12  or  less  Ihan 

s  mins.  'lit.-  temperature  is  maintained  between 
i"    and  16°  0.  by  means  of  a  bath  of  warm  water 

The   volume  of   the    solution   is  noted   at   the   point 

where  a  distinct  turbidity  appears,  the  aspiration 
is  stopped,  tit.-  solution  altered  rapidly,  and  the 
precipitated  glycerides  weighed,    with  pure  butter 

fat  the  turbidity  is  produced  when  the  volume  is 
between  11  and  68  C.C.  (of  LOO  samples  examined 
91  gave  a  turbidity  at  a  volume  between  50  and 
60  C.C).  The  maximum  insoluble  residue  found 
with  pure  butler  fat  was  0-4  19  grin.  If  the  volume 
of  the  solution  at  the  turbidity  point  is  more  than 
68  c.c.  (he  presence  of  tallow,  lard,  or  hvdro- 
genated  fat  is  indicated;  when  the  volume  is  lower 
than  44  c.c,  coconut  stearine  is  probably  present. 

—W.  V.  s. 

Curt, tin  in  oils  ami   vegetables;  Occurrence  of  . 

A.   II.  Gill.     J.  Ind.   Eng.  Chein.,   1918,  10.  612— 
C14. 

It  was  shown  previously  that  the  peculiar 
bluish-green  reaction  of  palm  oil  with  acetic 
anhydride  containing  a  trace  of  sulphuric 
acid  was  due  to  carotin  (this  J.,  1917.  330). 
Carotin  has  now  been  found  to  be  present 
in  maize,  pnrnpkin,  orange  peel,  flax  seed, 
mustard  seed,  black  sesame  seed,  butter  fat,  tallow, 
grass,  and  carrots,  but  not  in  rape  seed,  white  sun- 
flower seed,  turnip,  salllower,  or  turmeric. 

— W.  P.  S. 


Eggs;  Determination  of  loosely   bound   nitrogen  in 

as  ammonia.       N.  Hendrickson  and  G.  C. 

Swan.    J.  Ind.  Eng.  Chem.,  1918,  10,  014—017. 

Twi:.ntv-itve  grms.  of  the  sample  is  mixed  in  a 
cylinder  with  100  e.c.  of  water,  75  c.c.  of  alcohol, 
1  grnt.  of  sodium  fluoride,  2  c.c.  of  50%  sodium 
carbonate  or  potassium  carbonate  solution,  and 
1  c.c.  of  kerosene,  and  air  is  blown  through  the 
mixture  for  4  hrs. ;  the  air  containing  the  ammonia 
is  passed  through  absorption  vessels  containing 
standard  acid,  and  the  ammonia  is  determined 
volumetric-ally  or  colorimetrically.  Frozen  eggs 
yield  about  0003%  of  nitrogen  as  ammonia,  but 
the  quantity  increases  with  incipient  decomposition. 
Magnesium  oxide  or  sodium  hydroxide  cannot  be 
used  in  place  of  potassium  or  sodium  carbonate  in 
the  method.— W.  P.  S. 

Action  of  ozone  on  artificial  culture  media  and  on 
various  bacteria,  yeasts,  and  moulds.  Heise. 
See  XIXn. 

Method  for  the  separation  and  quantitative  estima- 
tion of  the  lower  alkylamines  in  presence  of 
ammonia.     Weber  and  Wilson.     See  XXIII. 

Adamkietcicz  reaction  [of  proteins']  and  transfor- 
mation of  gtyoctgUc  acid  into  formaldehyde. 
Voisenet.     See  XXIII. 

Patents. 
Temperature-changing  apparatus  [for  pasteurising 
milk].     W.  J.    Davis,    Chicago,  111.       U.S.  Pat. 
1,272,232,  July   9,  1918.     Date  of  appl.,  July  23, 
1917. 

Several  tubes  of  relatively  large  diameter  are 
connected  together  at  alternate  ends  to  form  a 
tortuous  passage  for  the  heating  fluid,  and  within 
each  is  a  number  of  smaller  tubes  for  the  liquid, 
e.g.  milk,  to  be  heated.  Curved  guide  plates  are 
provided  at  the  ends  of  the  groups  of  smaller  tubes 
to  ensure  uniform  distribution  of  the  liquid  among 
the  tubes. 
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Evaporated  vegetable  product*  and  method  of  pre- 
paring the  same.  H.  G.  C.  Fairweather,  London. 
From  Pacific  Evaporator  Co.,  Portland,  Oreg., 
U.S.A.  Eng.  Pat.  US,4G6,  Sep.  5,  1917.  (Appl. 
No.  12,732  of  1917.) 

See  U.S.  Pats.  1,259,631,  1,259,032,  and  1,209,635  of 

191S;  this  J.,  1918,  320  a. 

Evaporated  fruit  and  method  of  preparing  the  same. 

H.    G.    C.  Fairweather,   London.      From    Pacific 

Evaporator   Co.,  Portland,    Oreg.,    U.S.A.      Eng. 

Pat.  118.673,    Sep.  5,  1917.     (Appl.  No.  12,733  of 

1917.) 
See  U.S.  Pats.  1,259,633  and  1,259,637  of  1918;  this 
J.,  1918,  320  a. 

Evaporated  apples  and  method  of  preparing  the 
same.  H.  G.  C.  Fairweather,  London.  From 
Pacific  Evaporator  Co.,  Portland,  Oreg.,  U.S.A. 
Eng.  Pat.  118,674,  Sep.  5,  1917.  (Appl.  No. 
12,734  of  1917.) 

See  U.S.  Pats.  1,259,634  and  1,259,636  of  191S:  this 

J.,  1918,  320  a. 

Antiseptic  or  sterilising  agent  for  use  in  the  pre- 
servative treatment  of  food.  A.  E.  Sherman, 
London.  U.S.  Pat.  1,274,793,  Aug.  6,  1918.  Date 
of  appl.,  Mar.  7,  1918. 

See  Eng.  Pat.  112,473  of  1916;   this  J.,   1918,  135  a. 


XIXb.-WATER  PURIFICATION  ;  SANITATION. 

Ozone;  Action  of  on  artificial  culture   media 

and   on    various    bacteria,    yeasts,    and    moulds. 

R.  Heise.    Arb.  Kaiserl.  Gesundh.-Amt,  1917,  50. 

418.     Chem.-Zeit.,  1918,  42,  Rep.,  137. 

An  ozone  concentration  of  3  mgrms.  per  cub.  metre 

of  air  was  sufficient  to  kill  in  3^1  his.  more  than 

'95%  of  the  bacteria  present  as  individuals  on  the 

surface  of  a  culture  medium.    The  ozone  penetrates 

with  difficulty   into   the  medium   and   into  masses 

of    bacteria,    consequently    colonies    were    hardly 

affected.    Low  temperature  favoured  the  action  of 

the    ozone.      Similar  results   were  obtained     with 

yeasts,  which  proved  to  be  slightly  more  sensitive. 

Both  the  spores  and  the  mycelia  of  moulds  growing 

on  the  surface  of  a   medium  were  killed,   but  any 

mycelium  below  the  surface  was  not  killed.    From 

these  experiments  it  is  concluded  that  only  a  partial 

desl  ruction  of   organisms  present   on  the  flesh  of 

animals  preserved  in  cold  storage  can  be  expected 

by  the  use  of  ozonised  air,  but  sufficient  to  improve 

the  keeping  qualities  of  the  meat. — J.  H.  J. 


Patents. 

Distilling  and  sterilising  liquids,  especially  water; 

Apparatus   for  .        M.  C.   Rimmer,    London. 

Eng.    Pat.    118,482,    Sept.    18,   1917.     (Appl.    No. 

13,413  of  1917.) 
The  apparatus  consists  of  a  spherical  boiler  with 
a  neck  and  a  side  tube  at  the  water  level.  The 
neck  projects  through  the  base  of  a  dome-shaped 
condenser.  Part  of  the  cooling  water  leaving  the 
condenser  passes  through  a  tube  with  a  regulating 
cock  and  drips  into  a  cup  at  the  end  of  the  side 
tube  of  the  boiler.  The  water  condensed  inside 
the  dome  collects  on  the  base  of  the  dome  and 
runs  away  by  a  pipe  in  the  base.  The  boiler  is 
supported  on  a  sand  bath  and  is  heated  by  a  Bunsen 
burner  or  other  means.  The  boiler  and  condenser 
are  made  of  earthenware,  glass,  or  other  non- 
metallic  material. — J.  H.  J. 


Filters;   Method  of   operating   and   cleansing   . 

K.  Morawe,  P.erlin-Friedenau.    Ger.  Pat.  304,658, 

Sep.  9,  1916. 
A  wind-box  is  provided  on  the  clean  water  side 
of  the  filter.  During  filtration  uniform  pressure 
is  maintained  over  the  whole  surface  of  the  filter. 
To  cleanse  the  filter,  water  under  pressure  is  forced 
by  means  of  the  compressed  air  in  the  wind-box 
upwards  through  the  filtering  material  so  as  to 
agitate  it  and  free  it  from  sludge.  Compressed 
air  from  an  outside  source  may  be  introduced  to 
aid  in  the  cleansing  of  the  filter.  The  wash  water 
from  the  upper  part  of  the  filter  flows  downwards 
through  a  central  pipe,  provided  with  a  jet  device, 
back  to  the  wind-box,  and  is  thus  circulated  re- 
peatedly through  the  filtering  material,  so  that 
only  a  comparatively  small  quantity  of  wash  water 
is  required. 


Cresols  and  mixtures  of  eresols;  Solid  preparations 
[disinfectants]   containing   and    the    manu- 
facture thereof  by  ?neans  of  salts  of  fatty  acids. 
C.  A.  Cofman-Nicoresti,  Snaresbrook.    Eng.  Pat. 
118,667,  Sep.  3,  1917.    (Appl.  No.  12,621  of  1917.) 
A  disinfectant  in  the  form  of  solid  tablets  is  pre- 
pared  by   heating  a    mixture  of  crude  or   refined 
cresol  with  salts  of  fatty  acids  (e.g.  sodium  stearate 
or  animal  soap)  with  or  without  pressure.  Formalin 
and  suitable  colours  and  perfumes  may  be  added 
if  desired.    The  tablets  are  dissolved  in  water  or 
alcohol  as  required. — L.  A.  C. 


Water;   Process    of    softening    .      H.    Heller, 

Assignor  to  Oelwerke  Stern  Sonneborn  A.-G., 
Cologne,  Germany.  U.S.  Pat.  1,273,857,  July  30, 
191S.     Date  of  appl.,  Nov.  13.  1914. 

See  Eng.  Pat.  22,302  of  1914:  this  J.,  1915,  977. 

Water;    Process    of    purifying    .    V.    Kobelt, 

Berlin.  U.S.  Pat.  1,274,560,  Aug.  0,  191S.  Date 
of  appl.,  Aug.  14,  1912. 

See  Fr.  Pat.  440,351  of  1912;  this  J.,  1912,  948. 


XX.-ORGANIC  PRODUCTS;  MEDICINAL 
SUBSTANCES;  ESSENTIAL   OILS. 

Morphine;  Polarimetric  determination  of  in 

opium.  J.  X.  Rakshit.  Analyst,  1918,  43,  320— 321. 
Sixteen  grms.  of  dried  opium  powder  is  triturated 
with  4  grms.  of  slaked  lime  until  thoroughly  mixed, 

50  c.c.  of  water  freshly  saturated  with  ether  is 
added,  and,  after  complete  admixture,  110  c.c.  of 
the  same  water  is  added,  and  the  whole  mixed  for 
15  mins.  It  is  then  filtered  through  a  covered 
filter,  and  100  c.c.  of  the  filtrate  shaken  in  a 
separating  funnel  for  at  least  3  mins.  with  100  c.c. 
of  ether  saturated  with  water.  The  separated 
aqueous  layer  is  shaken  in  another  funnel 
with  an  equal  volume  of  the  saturated  ether,  and 
this  process  of  extraction  again  repeated.     Finally 

51  c.c.  of  the  separated  aqueous  liquid  is  placed  in  a 
250  c.c.  flask  with  1-5  c.c.  of  strong  hydrochloric 
acid,  shaken  with  10  grms.  of  well-washed  dried 
animal  charcoal  for  10  mins.,  and  filtered.  The 
filtrate  is  examined  in  the  polarimeter,  and  the 
amount  of  morphine  calculated,  taking  the  specific 
rotation  of  anhydrous  morphine  in  dilute  hydro- 
chloric acid  to  be  -127°  at  25°  C.  with  white  light. 
The  result  is  multiplied  by  105  as  a  correction  for 
the  increase  in  volume  due  to  the  addition  of  acid, 
and  51  c.c.  instead  of  50  c.c.  taken  as  representing 
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B  gnu.  of  opium.  The  use  of  wain-  saturated  with 
ether  and  ether  saturated  with  water  prevents  the 
formation  of  emulsions  In  the  separation  of  the 
calcium  morphlnate  from  the  other  alkaloids. 

— C.  A.  M. 

a-Oxycinchuniiu:      E.    l.cgcr.       Dull.    Soc.    Chiin., 
r.ns.  23,  32S- ;;:;;.. 

a-OxroTROHONiNi  behaves  towards  hydrobromlc  add 
as  do  einchonlne  and  its  Isomers,  the  producl  being 
hydrobromodnchonine  and  a  certain  amount  of  the 
Isomers  of  einchonlne.  similarly  with  sulphuric 
acid  n-oxyclnchonlne   yields  the  same  Isomers  of 

CllWhonlne  as  does  cinchonlue  itself.  II  is  con- 
cluded iiiar  i in-  Bo-called  o-oxyclnchonlne  Is  really 
a  owdihydrocinehonino,  the  vinyl  side  chain  of  ein- 
chonlne being  replaced  by  the  group  ctl  .CH(OH). 

— W.  G. 

Alkaloids  <if  the  Calabar  bean.    VII.  Degradation 

by  successive  lodomethylations   of  the  nuclei  of 

exerine  anil   geneseritie.     M.  and   M.  Polonovski. 

Bull.  Soc.  Chlui.,  191S,  23,  335— 356. 

Wmii  a  view  to  elucidating  farther  the  constitution 

of  eseriue  and  geneserine  certain  derivatives  of  this 

series  have  been  subjected  successively  to  the  action 

of   methyl  Iodide  and  alkali  and  a  number  of  new 

derivatives  are  described.     (For  details  see  J.  (.'hem. 

s..e.,  Nov.,  191S.)— \V.  G. 


Alkaloids  of  the  Calabar  bean.     VIII.  Ili/dinj/ena- 

tiun  in   the  ixiiinr.  gi  in  x,  ,  i  nr.  anil    +    </'  nexeiine 

series.     M.    Polonovski.     I'.ull.   Soc.   Ohlm.,   1918, 

23,  366—361. 

BBKBUa  and  its  derivatives  when  reduced  by  zinc 

and    hydrochloric    acid    yield    dihydro-derivatives. 

Geneserlne  and    its  derivatives  on  reduction  yield 

first  the  corresponding  eseriue  derivatives  and  then 

their  dihydro-derivatives.     (See  further  J.   Chem. 

Soc.,  Nov.,  191S.)— W.  G. 

Theobromine;  Determination  of .     W.  O.  Emery 

and  G.  C.  Spencer.  J.  Ind.  Eng.  Chem.,  1918,  10, 
004—606. 
About  01  grm.  of  the  sample  together  with  an  equiva- 
lent amount  of  sodium  acetate  is  dissolved  by  heat- 
ing with  2  c.c.  of  glacial  acetic  acid,  the  solution 
Is  diluted  with  5  c.c.  of  hot  water  and  transferred 
to  a  100  c.c.  flask  containing  50  c.c.  of  A7/10  iodine 
solution.  I'll  e.e.  uf  saturated  sodium  chloride  solu- 
tion and  .".  ce.  of  concentrated  hydrochloric  acid 
are  added,  the  mixture  tillered  after  about  15  hrs., 
and  the  excess  of  iodine  titrated  in  an  aliquot  por- 
tion of  Hie  filtrate.  The  quantity  of  theobromine  is 
calculated  from  the  amount  of  iodine  used  to  form 
Insoluble  theobromine  periodide,  CJ'SstitOt.'H.l.lt. 
The  method  may  he  used  when  sodium  salicylate 
Is  present.     (See  also  J.  ("hem.  Soc,  Nov.,  1918.) 

— W.   P.   S. 

Digitalis;  Relative  activity  of  separated  portions  of 

.     E.  L.  Xeweomb  and  C.  II.  Rocers.     Anier. 

.T.  Pharm.,  101s.  90,  r,s0    588. 

Selected    clean    digitalis    (compare    this    J.,  1918, 
322a)  when    tested   physiologically   on  guinea-pigs 

was  found  to  tie  twice  as  active  as  Hie  arbitrary 

lard    or    Beed    and    Vanderkleed,   and   about 

12 ■■.,    more    active    than    average    digitalis    when 

tested  by  the  intravenous  method  on  cats.  Rela 
tlvely  the  Reed  and  Vanderkleed  standard  was 
muCb  lower  than  the  accepted  standard  for  digitalis 
by  the  cat  method.  The  petioles  of  digitalis  Were 
from  one  fourth  to  one  fifth  as  active  as  the  entire 
leaf,   and  the   greatest    physiological  activity   was 


shown Chleflj  in  those  parts  of  the  leaf  where  photo- 
synthetlc  activity  was  most  pronounced.  Dirt 
sittings  separated  in  cleaning  the  drug  had  In  one 
instance  one  fifth  to  one  sixth  of  the  activity  of 
the  clean  drug,  hut  in  the  other  cases  infusions  of 
the  dirl  sittings  produced  effects  on  eats  and  guinea- 
pigs  not  characteristic  of  digitalis.  The  hairs  of 
the  digitalis  leaf  contain,  at  most,  a  relatively  sjnall 
amount  of  the  glucosidal  principles  of  the  drug. 

— C.  A.  M. 

Citral;    Modification    of    tin-    I/iuncr    method    for 

determining .    C.  E.  Parker  and  It.  S.  Ililtner. 

J.  Ind.  Eng.  Chem.,  1918,  10,  00S— (ilO. 
The  addition  of  1%  of  oxalic  acid  to  the  alcoholic 
m-pbenylenedlamine  hydrochloride  solution  used  as 
the  reagent  in  Hillner's  colorimetric  method  (this 
J.,  1910,  172)  prevents  the  formation  of  a  green  or 
blue  colour  given  by  certain  lemon  and  orange  oils 
and  extracts,  and  the  normal  yellow  coloration  due 
to  citral  is  obtained.  (See  also  J.  Chem.  Soc, 
1918,  ii.,  377.)— W.  P.  S. 


Cholesterol;  Knergetic  oxidation  of  bu  nitric 

acid.    A.  Windaus.     Z.  physiol.  Chem.,  1918,  102, 
100 — 165. 

Acetic,  succinic,  methylsuccinic,  and  a-niethyl- 
glutaric  acids  and  dinitroisopropane  are  among  the 
products  of  oxidation  of  cholesterol  by  nitric  acid. 
Acetone,  hydroxyisobutyric  acid,  methyl  isohexyl 
ketone,  and  octane  have  previously  been  obtained, 
and  the  author  points  out  that  all  these  substances 
may  be  regarded  as  derived  from  an  Iso-octyl  side- 
chain  in  cholesterol.— H.  W.  B. 

Potassium   guaiacolsulphonate;   Identification   and 

determination  of  .     S.  Palkin.    J.  ind    Emr 

Chem.,  1918,  10,  010—612. 

To  identify  potassium  guaiacolsulphonate  in  admix- 
ture with  gums,  resins,  alkaloids,  etc.,  a  portion  of 
the  sample  is  mixed  with  dilute  hydrochloric  acid 
filtered,  and  a  portion  of  the  filtrate  is  tested  for 
sulphate;  another  portion  of  the  filtrate  is  heated 
with  the  addition  of  sodium  peroxide,  and  the  still 
acid  solution  again  tested  for  sulphate.  In  the 
absence  of  sulphate  in  the  first  test,  subsequent 
formation  of  sulphate  by  oxidation  indicates  the 
presence  of  sulphonate.  A  red  coloration  is 
obtained  when  a  portion  of  the  filtrate  is  rendered 
alkaline  and  treated  with  a  drop  of  diazotised 
/j-nitroaniline  solution,  should  the  sample  contain 
guaiacolsulphonate.  A  further  test  consists  in  distil- 
ling a  solution  of  the  sample  with  syrupy  phos- 
phoric acid  containing  a  small  quantity  of  sodium 
chloride;  in  the  presence  of  guaiacolsulphonate,  the 
distillate  gives  a  green  coloration  with  ferric 
chloride  and  reduces  ammoniacal  silver  nitrate  solu- 
tion. To  determine  potassium  guaiacolsulphonate, 
the  substance  is  oxidised  by  repeated  evaporations 
with  hydrochloric  acid,  bromine,  and  nitric  acid, 
and  the  resulting  sulphuric  acid  precipitated  as 
barium  sulphate. — W.  P.   S. 


llrimiiethiilineteJramine.     tablets;    Evaluation     of 

.     W.  O.  Emery  and  C.  D.  Wright.     J.  Ind. 

Eng.  Chem.,  1918,  10,  606—608. 

The  tablets  are  powdered  and  0-5  grm.  is  boiled  for 
1".  niins.  under  a  reflux  condenser  with  100  c.c.  of 
water  and  25  c.c  of  10%  hydrochloric  acid:  the 
solution  is  then  cooled  and  diluted  to  250  cc.  10  c.c 
of  this  solution  is  added  to  a  mixture  of  20  c.c.  of 
potassium  mercury  iodide  solution  (mercuric 
chloride,  10,  potassium  Iodide,  30,  acacia,  5  grms., 
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water,  200  c.e.)  and  10  c.c.  of  15%  sodium  hydroxide 
solution  cooled  previously  to  0°  C.  The  reaction 
proceeds  according  to  the  equation  : 
CH,,0+K.,HgIJ+3KOH  =  Hg+HCOOK:+4KI  +  2H,,0. 
The2  separated  mercury  is  determined  iodornetrically 
by  adding  to  the  mixture  10  c.c.  of  40%  acetic  acid 
and  20  c.c.  of  A710  iodine  solution  and  titrating  the 
excess  of  iodine  with  thiosulphate  solution.  Each 
c.c.  of  A7/10  iodine  solution  is  equivalent  to 
0001107  grui.  of  hexamethylenetetramine. 

— w.  r.  s. 

Organic   chemical    reagents.     I.  Dimethylglyorimr. 

R.  Adams  and  O.  Kamm.    J.  Amer.  Chem.  Soc, 

1918,  40,  1281— 12S9. 
Methods  of  manufacturing  the  less  common  organic 
reagents  are  being  thoroughly  worked  out  at  the 
University  of  Illinois  and  full  details  of  the  pro- 
cesses will  be  published  with  the  object  of  inducing 
manufacturers  to  take  up  the  production  of  the  more 
useful  of  such  reagents.  The  present,  paper  deals 
with  the  production  of  diinethylglyoxime  (1  kilo,  in 
8  hours)  by  Gandarin's  method  (this  J.,  1908,  1083). 
The  removal  of  coloured  impurities  in  dimethyl- 
glyoxime  is  effected  by  treating  its  saturated  solu- 
tion in  8%  sodium  hydroxide  solution  with  an  excess 
of  concentrated  ammonium  chloride  solution;  the 
colourless  precipitate  of  dimethylglyoxime  is  filtered 
off  immediately.  The  purification  is  repeated  if 
necessary. — C.  S. 

Naphthalene    [;     Some    arsenic}    derivatives    [of 

].    A.   A.  Boon  and  J.    Ogilvie.     Tharm.  J., 

1918,  101,  129—130. 
o-Naphthylamine  arsenate,  O]0H;NH2,H1AsO4, 
colourless  needles,  melting  at  170°  C,  which  become 
blue  on  exposure  to  the  air  or  when  heated  above 
105°  C,  is  obtained  when  a  mixture  of  a-naph- 
thylamine  and  arsenic  acid  is  recrystallised  from 
hot  water.  When  one  part  of  a-naphthylamine  is 
heated  with  2\  parts  of  the  above  arsenate  for  a 
short  time  at  200°  C,  a  purple  tarry  mass  is  obtained 
containing  l-aminonaphthyl-4-arsinie  acid  together 
with  a  purple  amorphous  substance,  C]aHnNO, 
which  can  be  extracted  from  the  tar  with  concen- 
trated sulphuric  acid.  (See  also  J.  Chem.  Soc, 
1918,  I.,   401.)— D.   F.  T. 

Opium  wax.     Rakshit.     Nee  XII. 

Method  for  the  separation  and  quantitative  estima- 
tion of  the  lower  alhiilamines  in  presence  of 
ammonia.    Weber  and  Wilson.     See  XXIII. 

Patents. 

Tooth  stopping  preparations ;  Manufacture  of . 

V.  V.  J.  Andresen,  Copenhagen,  Denmark.  Eng. 
Pat.  110,154,  Aug.  15,  1917.  (Appl.  No.  11,744  of 
1917.)  Under  Int.  Conv.,  Sep.  30,  1916. 
A  mixture  of  eugenol,  formaldehyde  solution,  and 
alum  is  heated  to  110°— 125°  C.  in  an  open  vessel 
and  the  gelatinous  product  is  worked  with  a  suit- 
able amount  of  zinc  oxide  into  a  stiff  paste.  The 
resulting  mass  possesses  the  advantage  for  dental 
practice  that  it  does  not  merely  serve  as  a  mechani- 
cal stopping,  but  also  causes  a  local  dentine 
ana-sthesia  and  sterilises  the  parts  under  treatment. 

— D.  F.  T. 

Camphor;  Purifying .     E.  C.  R.  Marks,  London. 

From  E.  I.  Du  Pont  de  Nemours  and  Co..   Wil- 
mington, Del.,  U.S.A.     Eng.  Pat.  11S,4S9,  Sep.  28, 
1917.     (Appl.  No.  14,034  of  1917.) 
Crude   camphor   is   heated   in   a  closed   vessel   at 
300° — 500°  F.  for  30 — 90  mins.,  whereby  the  organic 


impurities,  such  as  camphor  oil,  are  converted  into 
substances  differing  in  volatility  from  camphor  or 
are  rendered  non-volatile  or  insoluble.  Lime  may 
be  introduced  to  absorb  water.  The  product  is  dis- 
solved in  alcohol,  light  petroleum,  or  other  organic 
solvent  with  the  aid  of  heat,  filtered,  and  cooled  in 
pans,  when  pure  camphor  crystallises  out,  or  pure 
camphor  is  recovered  from  the  product  by  sublima- 
tion.—J.  H.  J. 


Hydrogenisation  and  deh ydrogenisation  of  carbon 
compounds.  C.  Bosch,  A.  Mittasch,  and  C. 
Krauch,  Assignors  to  Badische  Anilin  und  Soda 
Fabrik.  Ludwigshafen,  Germany.  U.S.  I'at. 
1.271,013,  July  2,  191S.  Date  of  appl.,  June  4, 
1914. 

In  the  hydrogenation  and  dehydrogenation  of  carbon 
compounds  a  catalyst  is  used  consisting  of  co-preci- 
pitated nickel  and  a  compound,  difficult  to  reduce, 
of  oxygen  with  a  metal  which  is  capable  of  forming 
only  a  weak  basic  oxide  (e.g.  aluminium  oxide). 
The  product  has  the  catalytic  properties  of  nickel 
reduced  at  about  300°  C— L.  A.  C. 


Urea;    Preparation   of  compounds   of  Kith    a 

calcium  salt.    Knoll  und  Co.,  Ludwigshafen.    Ger. 
Pat.  306.S04,  Sep.  8,  1916. 

Urea  is  combined  with  calcium  chloride  (1  mol. 
CaCl,  to  4  mols.  urea)  by  evaporating  a  solution  of 
these"  substances  to  dryness  or  by  concentrating  an 
alcoholic  solution  until  crystallisation  occurs;  the 
product  can  be  injected  subcutaneously  for  the 
treatment  of  such  ailments  as  hay  fever  and 
bronchial  asthma,  and  unlike  calcium  chloride  alone 
does  not  give  rise  to  pain  and  inflammation. 

— D.  F.  T. 


Olycolyl-p-aminophenol  ethers;  Preparation  of . 

Farbw.  vorm.  Meister,  Lucius,  u.  Pruning.    Ger. 
Pat.  300,938,  Aug.  24,  1916. 

Glycolyl-p-aminophenol  ethers,  in  particular  the 
methyl  and  ethyl  ethers  which  are  of  use  as  anti- 
pyretics, can  be  obtained  by  heating  together  the 
corresponding  ethers  of  p-aniinophenol  with  an 
anhydride  or  ester  of  glycollic  acid.  Under  the 
term  "  anhydride  "  are  included  not  only  glycolide 
and  polyglyeolide  but  also  the  insoluble  crystalline 
product'  formed  on  heating  glycollic  acid  at  200°— 
250°  C,  which  regenerates  glycollic  acid  on  pro- 
longed contact  with  water.— D.  F.  T. 


Calcium  halogenides  and  albumin;  Manufacture  of 

preparations  of  .     E.    Ritsert,   Pharm.-chem. 

Institut,  Frankfort.  Ger.  Pat.  300,978,  Sep.  16, 
1915. 
The  preparations  are  obtained  by  bringing  together 
approximately  equal  weights  of  calcium  halogenide 
and  albumin  in  presence  of  a  small  quantity  of 
water.  The  calcium  chloride  compound  if  dried  at 
a  gentle  heat  retains  its  power  of  swelling  on  treat- 
ment with  water,  but  by  stronger  heating  becomes 
insoluble,  and  this  property  renders  it  suitable  for 
use  in  the  finishing,  etc.,  of  textiles. 


Urea;  Manufacture  of .    C.  Bosch,  A.  Mittasch, 

and  C.  Neresheimer,  Assignors  to  Badische  Anilin 
und  Soda  Fabrik,  Ludwigshafen,  Germany.  U.S. 
Pat.  1.274,503,  Aug.  6,  1918.  Date  of  appl., 
Apr.  16,  1915. 

See  Eng.  Pat.  24,042  of  1914;  this  J.,  1916,  71. 
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XX1.-PHOTOGRAPH1C  MATERIALS  AND 

PROCESSES. 

Pkotthohemioal     reactions     (n     photography.      F. 

Schans.    /.  wl88.  rii.it..  mis,  it,  aii-  363: 

Tut    nutli. U'  has  pi  o\  ioiisly   sh..\vtl    that    all    Organic 

substances  are  decomposed  by  tight  of  the  wave- 
length which  they  absorb;  colourless  transparenl 
substances  are  decomposed  by  ultra-vlotel  light,  or, 
it  they  are  stable  t.>  daylight,  by  radiation  of  still 
snorter  wavelength  ("outer"  ultra-violet).  It  is 
now  suggested  thai  the  light-sensitiveness  of  photo- 
graphic materials  Is  due  chiefly  to  the  organic  carry- 
ing medium  of  the  silver  salt  (albumin,  gelatin, 
collodion)  rather  than  to  the  silver  salt  itself.  The 
absorption  spectra  of  dlalysed  albumin,  10%  gelatin 

solution,  ami  collodion  solution  to  ultra-violet  and 
outer    ultra-violet    are    given;    with    the   two    latter 

absorption  is  from  about  350  "><  upwards  and  with 
albumin  from  oOO  .....  The  spectra  lor  potassium 
bromide  and  silver  nil  rale  solutions  are  also  given, 

the  absorption  being  negligible.  The  author  sug- 
gesis  also,  in  analogy  with  the  increase  in  light- 
sensitiveness  of  albumins  by  dyeing,  that  in  the 
colour-sensitising  of  photographic  plates  it  is  the 

relationship  between  the  >\yo  and  the  medium 
Which  is  important. — B.  V.  S. 


Bpeotral  intensities;  .1  nu  thod  for  the  determina- 
tion of b\l  photographic  means,     (i.  Hoist  and 

I..   Hamburger.     Z.  wiss.  Phot.,  1918,  17,  264— 207. 

In  front  of  the  slit   of  a    llilger  ipiartz-spoelrouraph 

is  placed  a  revolving  sector  with  an  aperture  In- 
creasing radially  according  to  a  logarithmic  law. 
The  relationship  between  the  intensity  of  the  spec 

Iral  line  and   its  length  in  the  resulting  photograph 

is  given  approximately  by  log  lt/I,=l'5(lt— I,),  I 
being  measured  in  em.  The  accuracy  of  the 
method  is  ab.nn  10%  with  a  range  of  intensity 
ra1  a.  of  l :  L'h.  The  method  has  been  used  in  quanti- 
tative determinations  of  the   Influence  of  various 

factors  "ii  the  light  emission  of  gases. — B,  V.  S. 


Photometer  lii/uii!.*  in  tablet  form.    W.  Hausmann. 

/..  wiss.  Phot.,  lids,  17,  268. 
Fob  greater  convenience  in  handling,  although  with 
.some  loss  of  sensitiveness,  photometer  liquids  are 
mixed  with  a  sterilised  agar-agar  suspension,  the 
mixture  being  allowed  to  set  in  ivtri  dishes.  Eder's 
solution      (mercuric     chloride-ammonium      oxalate) 

gives  a   colourless  jelly  in  which  a   white  opaque 

precipitate  is  formed  oil  exposure  to  light:  Rous- 
sin's  liquid  i  sodium  nil  roprusside-forric  chloride) 
gives  a  brownish  coloured  jelly  turning  to  a  strong 
bbfe  colour. — B.  V.  S. 


XXII.    EXPLOSIVES;    MATCHES. 

Mercury  fulminate;  Colour  reaction  of  with 

phenylhydrazine.  A.  Langhans.  Z.  angew.  Chem., 
1918,  31.  if,!  -ic::. 

WHEN  dry  mercury  fulminate  (0*2  lo  0"3  grm.i  is 
treated    Willi    II.")   to    1  c.C.   of    phenylhydrazitie   an. I 

allowed  to  stand.  Hi"  powder  becomes  olive-green 

Changing  to  grey,  whilst  the  liquid  becomes  brown 
and  then  reddish  brown.  When  diluted,  after  a 
few  hours,  with  alcohol,  and  treated  with  dilute  sul- 
phuric acid,  the  liquid  gives  a  line  reddish-violet 
Coloration.  The  reaction,  which  is  very  sensitive, 
takes  place  more  rapidly  on  healing.  It  can  be  used 
for  the  detection  of  mercury  fulminate  in  the  pre- 
sence   of    potassium   chlorate,    antimony   sulphide. 


glass,  and  adhesive  substance  as  contained  in  de- 
tonator and  percussion  cap  Compositions.  The  re- 
action is  also  produced  by  hydrochloric  or  nitric 
acids  though  not  so  sharply.  Alkalis  change  the 
colour  to  yellow  and  give  a  precipitate,  whilst  acids 

restore  the  original  colour.    A  solution  of  mercury 

fulminate  in  sodium  thiosulphate  or  in  pyridine  also 
gives   the    read  ion.     If,    prior   to   the   reaction,    the 

phenyHiy.ir.i/.iiie    is   treated    with    methyl    Iodide 

an  Intense  violet  lo  bluish-violet  coloration  of  the 
character  of  methyl  violet  is  obtained.  The  dye- 
stuff  can  be  extracted  with  chloroform,  and  its  re- 
actions Indicate  thai  it  is  parar.isaniline.  (See  also 
.1.  Chem.  So.-.,  Nov..  1918.)— C.  A.  M. 

Patents. 

Explosives;  Ammonium   perchlorate  .      Aktie- 

bolaget  Carlit,  Stockholm,  Sweden.  Eng.  Pat. 
ir_M17.  Aug.  21.  1!H7.  (Appl.  No.  12,009  of  1917.) 
Under  Int.  Conv.,  Doc.  30,  1910. 
IFrom  0005  to  1%  of  a  chlorate  other  than  ammonium 
chlorate  is  added  to  or  left  in  ammonium  perchlor- 
ate, to  render  ammonium  perchlorate  explosives 
more  sensitive  to  shocks  and  to  increase  the  velocity 
of  explosion. — T.  St. 


Separators;    Centrifugal   [for    nitrocellulose]. 

V.    Mat.msek,    Gary,    Ind.,    U.S.A.    Eng.     Tat. 
ns.-jc-j,  June  8,  1918.    (Appl.  No.  '.Mil  of  1918.) 

The  material  to  be  separated,  e.g.,  a  mixture  of 
nitrocellulose  and  nitrating  acid,  is  fed  from  the 
rotating  hopper,  20,  through  the  corrugated  outlet. 
22.   which  can  be  closed  more  or   less  by   the  corru- 


gated chic.  I'd.  into  i lie  bowl,  Hi,  which  is  provided 
with  a  perforated  spiral  corrugation,  19.  The  liquid 
is  discharged  through  the  perforations  into  the 
inner  casing,  2.  and  the  solid  portion  is  discharged 
over  the  lip  of  the  bowl.  Hi.  into  the  annular  space 
between  the  casings,  1  and  2.  Means  are  provided 
for  flooding  or  flushing  out  both  the  feed  hopper 
and  the  bowl  with  water. — W.  H.  C. 
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Nitrated  product  and  process  of  making  same. 
E.  A.  Barnes,  Giant,  Cal.  U.S.  Pat.  1,273,5(!S, 
July  23,  1918.  Date  of  appl.,  Oct.  11,  1915. 
Refined  petroleum  distillates  containing  a  prepon- 
derance of  saturated  hydrocarbons  and  a  smaller 
proportion  of  benzenoid  hydrocarbons,  are  treated 
at  a  low  temperature  with  a  mild  nitrating  agent 
consisting  of  nitric  acid,  sulphuric  acid,  and  water, 
whereby  the  benzenoid  hydrocarbons  are  converted 
mainly  into  their  mono-nitro-derivatives.  These 
are  separated,  and  by  treatment  with  a  stronger 
nitrating  agent  at  a  higher  temperature  are  con- 
verted into   polynitro-deriva fives.  — T.    St. 

Edge  runners,  pun   and  like  grinding  mills.    Eng. 
Pat.  118,465.     See  I. 


XXUI.-ANALYSIS. 

Ultra- filter;  Neic  form  of .     Some  of  its  uses  in 

biological  and  synthetic  organic  chemistry.  P.  A. 
Kober.  J.  Amer.  Chem.  Soc,  1918,  40,  1220—1230. 
Quantitative  dialysis  has  been  made  possible  by 
the  discovery  that  all  semipermeable  membranes 
pervaporate  (see  this  J.,  1917,  1038).  An  apparatus 
for  ultra-filtration  by  dialysis  is  figured  and 
described.  It  consists  essentially  of  a  dialyser  con- 
nected by  a  siphon  to  a  pervaporator,  and  its  action 
depends  on  pervaporating  both  the  dialysate  and 
the  diffusate  solutions  during  dialysis.  Solutions 
containing  humic  material  or  highly  coloured  by- 
products which  cannot  be  removed  by  charcoal  are 
rapidly  and  completely  clarified  bv  ultra-filtration. 

— C.  S. 

{Electrical]  conductivity ;  New  method  for  the  deter- 
mination of  .       E.  Newbery.       Chem.    Soc. 

Trans.,  1918,  113,  701—707. 

Although  the  method  introduced  by  Kohlrausch  is 
almost  universally  used  for  the  determination  of 
the  electrical  conductivity  of  solutions,  a  critical 
examination  shows  that  it  is  based  on  a  number  of 
assumptions  which  have  not  so  far  been  subjected 
to  the  test  of  experiment.  A  new  method  is  de- 
scribed in  which  continuous  current  is  used  and  in 
which  polarisation  effects  are  completely  elimin- 
ated. It  is  analogous  to  a  method  commonly  used 
for  measuring  the  resistance  of  a  metallic  con- 
ductor by  determining  the  fall  of  potential  along  it 
during  the  passage  of  a  known  current.  The  non- 
polarisable  electrodes  employed  in  the  method  vary 
somewhat  according  to  the  nature  of  the  solution 
under  examination.  The  following  values  were 
obtained  for  the  specific  conductivity  at  25°  C.  : 
N/1  KC1  01124,  N/1  AgNO,  007796,  N/1  H„SO„ 
02137.  For  the  KC1  solution  the  value  is  03% 
greater,  and  for  the  H.,S04  solution  36%  less,  than 
the  value  recorded  by  Kohlrausch. — H.  M.  D. 


J'hosphoric  acid;  Determination  of  as  mag- 
nesium pyrophosphate.  IV.  D.  Balareff.  Z. 
anorg.  Chem.,  1918,  104,  53—56. 

Experiments  have  been  made  on  the  precipitation 
of  magnesium  ammonium  phosphate  by  Schmitz' 
method,  which  consists  in  adding  ammonia  to  a  hot 
acid  solution  of  the  phosphate-magnesia  mixture. 
Whether  precipitation  takes  place  immediately  or 
only  on  cooling  depends  upon  the  dilution  and  the 
quantity  of  ammonia  added,  but  such  changes  in 
conditions  do  not  affect  the  final  results,  nor  do 
wide  variations  in  the  quantity  of  ammonium 
chloride  present.  The  precipitate,  however,  is  not 
pure,  but  loses  some  phosphoric  acid  on  ignition, 
the  residue  being  relatively  rich  in  magnesium  and 


poor  in  phosphoric  acid,  but  the  errors  involved 
approximately  compensate  one  another.  It  is  not 
advisable  to  redissolve  and  reprecipitate  after 
ignition  of  the  first  precipitate,  as  is  sometimes 
recommended.  In  presence  of  sulphate  ions  the 
results  tend  to  be  high  and  in  presence  of  acetate 
ions,  low,  whilst  nitrate  ions  are  without  influence. 
(See  also  J.  Chem.  Soc,  Nov.,  1918.)— E.  H.  R. 

Boric  acid;  Use  of  manna   in  the  determination  of 

.     L.  E.  lies.     Analyst,  191S,  43,   323. 

A  freshly  prepared  neutralised  solution  of  manna 
may  be  used  in  place  of  glycerol  in  the  determina- 
tion of  boric  acid.  As  a  rule  a  solution  containing 
about  5  grms.  of  manna,  which  should  be  tree  from 
waxy  portions,  is  equivalent  to  about  25  c.c.  of  80% 
glycerol.— C.  A.  M. 

Alki/lamines;  Method  for  the  separation  and  quan- 
titative   estimation    of     the    lower   in    the 

presence  of  ammonia.  F.  C.  Weber  and  J.  B. 
Wilson.  J.  Biol.  Chem.,  1918,  35,  3S5 — 110. 
The  new  method  depends  upon  the  reaction  of 
ammonia  with  mercuric  oxide  in  alkaline  solution 
and  upon  the  reactions  of  the  three  classes  of 
amines  with  nitrous  acid  and  the  subsequent 
reduction  of  the  diaminenitrosoamine  formed  to 
diamine  with  nascent  hydrogen.  The  ammonia  is 
precipitated  with  mercuric  oxide  (Francois,  this 
J.,  1917,  432,  721)  and  then  the  total  amines  are 
determined  by  distillation  into  standard  acid. 
After  the  titration,  the  distillate  is  evaporated  with 
concentrated  sulphuric  acid,  diluted,  and  an  aliquot 
part  treated  with  nitrous  acid  for  30  mins.  in  Van 
Slyke's  apparatus,  the  amount  of  nitrogen  evolved 
being  a  measure  of  the  monoamines.  The  remain- 
der of  the  solution  is  treated  with  nitrous  acid 
for  | — 1  hour,  then  with  a  quantity  of  sodium 
hydroxide  insufficient  to  neutralise  it,  allowed  to 
stand  for  several  hours,  made  alkaline,  and  dis- 
tilled, the  trialkylamine  being  absorbed  in  standard 
acid.  The  dialkylamine  is  determined  by  differ- 
ence, or  the  distillate  is  treated  with  hydrochloric 
acid  and  zinc  to  reduce  the  dialkylaminonitroso- 
amine,  and  the  diamine  then  determined  by  dis- 
tillation. The  method  appears  to  give  accurate 
results  and  may  be  applied  to  the  analysis  of  fish 
products,  putrid  flesh,  bad  sausages,  biological 
fluids,  etc.  (See  further  J.  Chem.  Soc,  191K,  ii., 
377.)— H.  W.  B. 

Adamkiewicz  reaction  [of  proteins]  and  the  trans- 
formation of  glyoxylic  acid  into  formaldehyde. 
E.  Voisenet.    Bull.  Soc.  Chim.,  1918,  23,  361— 309. 

As  opposed  to  the  view  of  Hopkins  and  Cole  (Roy. 
Soc.  Proc,  1901,  68,  21)  the  author  considers  that  this 
colour  reaction  (violet  coloration  on  adding  concen- 
trated sulphuric  acid  to  a  solution  of  a  protein  in 
glacial  acetic  acid)  is  due  to  (he  presence  of  formal- 
dehyde and  not  of  glyoxylic  acid.  Acetic  acid  always 
contains  traces  of  formaldehyde  formed  by  oxida- 
tion. Glyoxylic  acid  also  is  readily  decomposed 
with  formation  of  formaldehyde.  The  method 
recommended  for  carrying  out  the  test  is  to  add  to 
the  protein  sulphuric  acid,  followed  successively  by 
1  drop  of  0-4%  formaldehyde  and  1  drop  of  1% 
sodium  nitrite  solution. — W.  G. 

Device  for  determining  the  dropping  point  (melting 
point)  of  fats,  waxes,  paraffin  wax,  etc.,  and 
especially  bitumens.    Dupr<5.     See  II\. 

Determination   of  phthalie   anhydride  from    crude 
phthalic  acid.     Downs  and   Stupp.     See  Ill- 
Determination  of  nitrites.     Dienert.     See  VII. 
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D(  tit  initiation    of    molybdenum    [in    ferromolyb- 
,1,  mini]  a*  lead  molybdate.    Streblnger.    See  X. 

lh  t,  rmination  of  antimony  in  white  metal.    Kaiser. 
See  x. 


Optical  dispersion  of  otis  from  an  analytical  point 
of  view.     Fryer  and  Weston.     See  XII. 


Distillation  method  for  the  determination  of  water 
in  .«()«;).    Hart.    See  XII. 

Colorimetric  determination  of  cobalt  [in  varnishes, 
paints,  etc.].     Jones.     See  XIII. 


Determining    the    comparative    melting    points    of 
glues  as  a  measure  of  tiir  jelly  strength,    Sammel . 
XV. 

Determination   of  ammonia  and    nitric  nitrogen  in 
soil  extracts  and  physiological  solutions.  Davisson. 
XVI. 


Gravimetric  determination    of  phosphoric  acid    [in 

fertilisers].    Mummery.    See  XVI. 

Determination     of    l/rviilosc     in     the    presence     of 
aldoses.    Herzfeld  ami  Lenart.    See  XVII. 


Use  Of  the  dipping  refraetometer  [in   the  examina- 
tion of  alcoholic  liquids],    Randall.    See  XVIII. 


Method  for  the  detection  of  foreign  fats  in  butter 
fat.    Seidenberg.    See  XIXa. 

Determination  of  loosely  hound  nitrogen  as  ammonia 
in  eggs.     Hendrickson  and  Swan.     See  XIXa. 


Polaritnetric  determination  of  morphine  in  opium. 
KaUshit.     See  XX. 


Determination  of  theobromine.   Emery  and  Spencer. 
See  XX. 


Modification  of  the  BUtner  method  for  determining 
citral.    Parker  and  lliliner.    See  XX. 


Evaluation    of    hexamethylenetetramine    tablets. 
Emery"  and  Wright.    See  XX. 


Identification     and     dt  termination     of     potassium 
guaiacolsulphonate.     I'alUin.     Sec  XX. 


Organic  chemical  reagents.     I.     Dimi ■thglglyoxime. 
Adams  and  Kamm.     See  XX. 


Method  for  the  dt  termination  of  spectral  intensities 
tig  photographic  means.  Hoist  and  Hamburger. 
See  xxi. 

Photometer  liquids  in   tablet    form.       Hausmann. 

See  XXI. 

Colour  reaction  of  mercury  fulminate  with  phenyl- 
hydrazine.    Langhans.    See  XXII. 


Patent  List. 

The  dates  given  in  this  list  are,  in  the  case  of  Applications  for 
Patents,  those  of  application,  ami  in  the  case  of  Complete  Specl- 
!i(':itinns  .-!'■■  ■  ■  i  I <■■  I,  tlmsr  o!  1 1 m ■  ulh.-ial  Journals  in  which  the 
acceptance  is  announced.  Complete  Specifications  thus  advertised 
as  accepted  are  open  to  inspection  at  the  Patent  Office  immediately 
and  to  opposition  within  two  months  of  the  date  given. 


I—  GENERAL;  PLANT;  MACHINERY. 

Applications. 

Aubert.  Regenerative  lipping  furnaces.  10,518. 
Oct.  10.     (Fr.,  Oct.  22,  1917.) 

Bedford.    15,990.    See  II. 

Bolton.     Liquid-sealed  furnaces.    1G,471.    Oct.  10. 

Candy.     1(5,023.     Sec  XIX. 

Crnyt,  and  Heenan  and  Fronde.  Apparatus  for 
filtering  air  or  gases.     16,348.     Oct.  8. 

Davis  and  Twigg.  Gas-tired  regenerative 
furnaces.     16,324.     Od .  7. 

Evans  (Lourtie).     Filters.     10,021.     Oct.  2. 

Fadden.  Apparatus  tor  producing  mineral  dis- 
tillates of  definite  composition.     16,229.     Oct.  7. 

Gardiner  and  Sharp.  Mixing  machines.  10,410. 
Oct.  9. 

Hall.  Grinding,  crushing,  pulverising,  and  air- 
separating  machinery.    16,130.    Oct.  4. 

Ilamer  and  Mordecai.  Intensive  fractionation  of 
volatile  liquids.     15,999.     Oct.  2. 

Mauss.     Centrifugal  separation.     10,528.     Oct.  10. 

Morterud.  Processes  for  evaporating  liquids. 
15.959,  15,901,  and  15,902.  Oct.  1.  (Norway,  Oct.  26 
ami  Nov.  23,  1917.) 

Morterud.     Flow  condenser.    15,900.     Oct.  1. 

Newhouse.     Comminutiug-mill.     15,856.     Sep.  30. 

Rafn.  Cooling  viscous  liquids.  15,893.  Sep.  30. 
(Norway,  Nov.  30,  1917.) 

Stiaw,  and  Shaw  and  Co.  Grinding,  mixing,  etc. 
machines.    15,845.     Sep.  30. 

Soc.  l'Air  Liquide.  Effecting  exothermic 
chemical  syntheses.     10,100.    Oct.  4.    (Fr.,  Feb.  15.) 

Zwermann.  Kilns.  15,971.  Oct.  1.  (U.S., 
June  8.) 

Complete  Specifications  Accepted. 

13,817  (1917).  August  and  Hooson:  Regenera- 
tive furnaces.     (119,495.)     Oct.  10. 

13,905  (1917).  Sharpies.  Separation  of  solids  from 
liquids.     (119,288.)    Oct.  9. 

14,90:;  (19171.     Yates  and  others.    See  II. 

17,266  (1917).  Smallwood.  Apparatus  for  cooling 
liquids  or  exposing  them  to  air.     (119,571.)     Oct.  16. 

140  (1918).  Brand.  Tunnel  furnaces.  (119,300.) 
Oct.  9. 

227  (191S).  Breakell.  Means  for  covering  in  and 
discharging  mills  for  crushing,  grinding  and  mixing 
colours,  chemicals,  etc.     (119,367.)    Oct.  9. 

402(1918).  Bynoe.   Drying  air.   (119,590.)    Oct.  10. 

7813  (1918).   De  Bije.  Furnaces.   (115,044.)  Oct.  9. 


640  a 


PATENT  LIST. 


[October  31,  1918. 


10,536(1918).  Roy,  and  Morson  and  Son.  Means 
for  carrying  out  catalytic  or  contact  reactions 
between  gases  and/or  vapours.     (119,(339.)    Oct.  16. 

11,392  (191S).  Ward  and  Ward.  Centrifugal  sepa- 
rators.    (119,612.)    Oct.  16. 

II.— FUEL;  GAS;  MINERAL  OILS  AND  WAXES; 

DESTRUCTIVE  DISTILLATION:  HEATING; 

LIGHTING. 

Applications. 

Barbet  et  flls  et  Cie.    16,457  and  16,599.     See  III. 

Bedford.  Drying  vegetable  and  animal  matter 
for  fuel,  etc.    15,990.    Oct.  2. 

Broxburn  Oil  Co.,  and  Findlater.  Utilising 
residues  from  bituminous  shales,  cannel  coals,  etc. 
16,542.     Oct.  11. 

Bruyn.     Coal  fuel.    16,547.     Oct.  11. 

Bury,  Bury,  and  Ollander.  Recovery  of  gaseous 
products  from  plants  for  destructive  distillation  of 
organic  materials.    16,121.     Oct.  4. 

Clark.    Coal  fuel.    16,357.     Oct.  S. 

Davis  and  Twigg.    16,324.    See  I. 

Engel.  Clarifying  and  refining  crude  oils.  16,439. 
Oct.  9. 

Evans.     Coal  substitute.    15,991.    Oct.  2. 

Fadden.    16.229.     See  I. 

Farman.  Smokeless  coal  substitute.  16,255.  Oct.  7. 

Helmes.  Apparatus  for  treating  oils.  16,170. 
Oct.  4. 

Lopez.  Liquid  fuel  for  internal-combustion 
engines.    16,398.    Oct.  8. 

Palmer.  Making  natural-gas  substitute.  16,304. 
Oct.  7.     (U.S.,  Oct.  5,  1917.) 

Poore.  Destructive  distillation  of  wood,  etc. 
15,933.    Oct.  1. 

Poore.  Apparatus  for  destructive  distillation  of 
carbonaceous  substances.     15,938.     Oct.  1. 

Poore.  Destructive  distillation  of  wood,  woody 
fibre,  etc.    15,939.    Oct.  1. 

Schauermann.    Lubricant.    1(;,314.     Oct.  7. 

Taylor.     Artificial  fuel.     16,503.     Oct.  10. 

Complete  Specifications  Accepted. 

9713  (1917).  Alexander  (Adams).  Method  of  de- 
composing hydrocarbon  oils.     (119.4S5  )     Oct.  16. 

13,955  (1917).  Mandle.  Process  of  producing 
hydrocarbons.     (119,284.)    Oct.  9. 

14,963  (1917).  Yates.  Brayshaw,  and  Brayshaw. 
Gas-heated  furnaces.     (119,553.)    Oct.  16. 

549  (1918).    Thorssell  and  Lunden.     See  VII. 

458S  (1918.)  Piokard  and  Dobson.  Apparatus  for 
producing  oil  gas.     (119,399.)    Oct.  16. 

6230  (1918).  Simpson.  Heating-flues  of  chamber 
ovens  or  retorts  for  producing  gas  and  coke  or  fuel. 
(119.413.)     Oct.  9. 

III.— TAR   AND   TAR   PRODUCTS. 

Applications. 

Barbet  et  fils  et  Cie.  Recovery  of  tar  from 
pyroligneous  liquids.  16.457.  Oct.  9.  (Fr.,  Oct.  11, 
1917.) 

Barbet  et  fils  et  Cie.  Treatment  of  pyroligneous 
liquids  derived  from  carbonisation  of  wood.  16,599. 
Oct.  11.     (Fr..  Oct.  11,  1917.) 

Soc.  d'Eclairage.  Chauffage,  et  Force  Motrice. 
Production  of  high-percentage  carbazole.  16,291. 
Oct.  7.     (Fr.,  Dec.  4,  1917.) 

Complete  Specifications  Accepted. 
9713  (1917).    Alexander.    See  II. 
13,955  (1917).     Mandle.     See  II. 


IV.— COLOURING  MATTERS  AND  DYES. 

Application. 

Halvorsen  and  Horbye.     Manufacture  of  sulphur 
dyes.    16,381.     Oct.  8. 


V.— FIBRES;  TEXTILES;  CELLULOSE;  PATER. 
Applications. 

Johnston  and  Sutherland.  Method  of  degumraing 
and  cleansing  stalk  fibres.    16,181.    Oct.  5. 

Langwell.  Fermentation  of  cellulose.  15,942. 
Oct.  1. 

MacDonald.  Solutions  of  cellulose  esters.  16,017. 
Oct.  2. 

MacDonald.  Manufacture  of  vulcanised  fibre, 
and  apparatus  for  washing  fibrous  and  like  sub- 
stances to  recover  chemicals.    16,315.    Oct.  7. 

Privett,  and  Thames  Paper  Co.  Apparatus  for 
drying  paper,  paper  board,  etc.    16,219.    Oct.  5. 

Spicer,  and  Spicer  and  Sons.  Filter  paper,  etc. 
16,216.     Oct.  5. 

Complete  Specifications  Accepted. 

14,290  (1917).  Wegmann  &  Co.  Treatment  of 
fabric  pieces.     (111,466.)    Oct.  16. 

S32  (191S).  Aitken.  Paper-making  machines. 
(119,594.)     Oct.  16. 

3336  (1918).  Dreyfus.  Manufacture  of  unin- 
flammable celluloid.     (114,304.)    Oct.  10. 


VI— BLEACHING;    DYEING;   PRINTING ; 
FINISHING. 

Applications. 

Crosland,  Dixon,  and  Hawley.  Machines  for 
mercerising,  dyeing,  etc..  hose,  etc.  16,472  and 
16,473.     Oct.  10. 

Goft.  Dyeing  and  bleaching  textile  materials. 
16,430.     Oct.  9. 

Macintyre.  Machine  for  dyeing,  bleaching, 
washing,  etc.,  yarn  in  hank.     16,149.     Oct.  4. 

Tlitseh.  Bleaching  boiler  plant.  15,905.  Oct.  1. 
(Ger.,  Oct.  2,  1917.) 

Complete  Specifications  Accepted. 

14,391  (1917).  Calico  Printers'  Assoc,  and  Ashton. 
Printing  of  textile  fabrics.     (119,298.)     Oct.  9. 

681  (191S).  Dudley.  Dyeing  machine.  (112,630.) 
Oct.  9. 


VII.—  ACIDS;  ALKALIS;  SALTS;  NON- 
METALLIC  ELEMENTS. 

Applications. 

Barbet  et  fils  et  Cie.    16,599.     See  III. 

Bradbury.    Manufacture  of  salt.    16.573.     Oet.  11. 

Busvold.  Manufacture  of  bismuth  compounds 
and  metallic  bismuth.  15,862.  Sep.  30.  (Norway, 
Oct.  3,  1917.) 

Morris.  Production  of  antimonious  oxide. 
16.333.     Oct.  S. 

Morris.    16,334  and  16,335.    See  XIII. 

Tyrer.  Manufacture  of  manganates  and  perman- 
ganates.    16,446.     Oct.  9. 
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Compute  Stociixgaxiohs  Auwuii, 
12,068  (1917).    Dutt  and  Dutt.    Manufacture  of 
sodium   and    aluminium   hypochlorites.      (119,201.) 
Oct  '•'. 

12. .103  (1917).  Ashcroft.  Extraction  of  potash  or 
potassium  salts  from  potnnh  hnnrrag  materials. 
(119.492.)     Oct.  16. 

13,975  (1917).  Grossmauu.  Utilisation  of  nitre 
cake.     (119,290.)    Oct.  9. 

MB  (1918).  Thiirssili  and  Lunden.  Manufacture 
of  hydrogen.    (119,691.)    Oct.  16. 


VIII.— GLASS:    CERAMICS. 

Application. 

McCoy.  Apparatus  for  production  of  sheet  glass. 
16,591.    Oct.  11. 

Co.mii.cte  Specifications  Accepted. 

11.293  (1917).  Mond.  Glass  chemical  ware. 
(119.297.)    Oct.  9. 

2667  (1918).    Dupont.    See  X. 

12.78*  (1918).  Soc.  Anon,  des  Prod.  Refractaires 
del'Ouest.  Manufacture  of  silica  bricks.  (US, 110.) 
Oct.  9. 


IX.— BUILDING    MATERIALS. 

Application. 

Alexander.     Manufacture  of  bricks,  building  and 
paving  blocks,  etc.    10,019.    Oct.  11. 

Complete  Specification  Accepted. 
2958    (1918).      Borch.     Manufacture  of  Portland 
cement.     (113,785.)    Oct.  9. 


X— METALS:    METALLURGY,    INCLUDING 
ELECTRO-METALLURGY. 

Applications. 

Annable,  and  Nickel  Concentration,  Ltd.  Extrac- 
tion of  nickel  from  silicate  ores.    1(5,539.    Oct.  10. 

Basset.  Manufacture  of  iron  and  steel  from  ore. 
16,034.     Oct.   2.     (Fr.,   Oct.  3,  1917.) 

l'.iitish  Thomson-Houston  Co.  (General  Electric 
Co.).     Coating  metals.    15.944.    Oct.  1. 

Busvold.     15,862.     See  VII. 

Gordon,  and  Spear  and  Jackson.  Manufacture  of 
steel  for  valves  of  internal-combustion  engines. 
16,237.    Oct  7. 

Minerals  Separation,  Ltd.,  and  Wood.  Concen- 
tration of  ores.     16,208.     Oct.  5. 

Ness.  Electroplating  and  electro-cleaning  appara- 
tus.    1(1,142.     Oct.  4. 

l'arkes  and  Thomas.  Concentration  and  refining 
of  metallic  residues.     15,985.     Oct.  2. 

Reece.  Treatment  of  ore  concentrates,  fines, 
slimes,  dust,  etc  1(5,325.  Oct.  7.  (Australia, 
Sep.  IS,  1917.) 

Schneider  et  Cie.  Ascertaining  hardness  of 
metal  articles.     16,390.     Oct.  8.     (Fr.,  Nov.  7,  1917.) 

Stein  et  Cie.  Annealing  furnaces.  10,517. 
Oct.  10.     (Fr.,  Aug.  24.) 


Complete  Specifications  Accepted. 

10,278  (1917).  Hodson.  Metallic  alloys.  (119,480.) 
Oct.  10. 

1710  (1918).  Stabilimentl  Biak  Ing.  A.  Pouehain. 
Manufacture  of  alloys  containing  nickel  and  zinc. 
(113,272.)    Oct.  16. 

2667  (1918).  Dupont.  Enamelling  metal  articles, 
and  furnace  therefor.     (114,018.)    Oct.  10. 

5113  (1918).  Gravell.  Cleaning  metals.  (119,018.) 
Oct.  10. 

XL— ELECTRO-CHEMISTRY. 

Applications. 

Morgan  Crucible  Co.,  and  Speirs.  Current-regu- 
lating devices  for  electrically  heated  crucible 
retorts,  muffles,  etc.    10,073.    Oct.  12. 

Ness.    10,142.     See  X. 

Complete  Specifications  Accepted. 

14,309  (1917).  Fuller  Accumulator  Co.,  and  Wood. 
Electric  storage  batteries  or  accumulators. 
(119,530.)    Oct.  10. 

14.S3S  (1917).  Kievits,  and  Kynoch,  Ltd.  Electric 
furnaces  of  the  heated-coil  type.     (119,302.)    Oct.  9. 

5S00  (1918).  Aktieselskab  Arendal  Smeltever.k. 
Electrode-holders  for  electric  furnaces.  (114,S41.) 
Oct.  16. 


XII.— FATS;  OILS;  WAXES. 

Applications. 

Engel.    16,439.    See  II. 
Helmes.    10,170.    See  II. 

Complete  Specification  Accepted. 

17,577    (1917).      Greenhalgh.      Extraction   of   oil 
from  vegetable  fruits.     (111,070.)    Oct.  10. 


XIIL— PAINTS;    PIGMENTS;    VARNISHES; 

RESINS. 

Applications. 

Kelly.  Flexible  waterproof  antiseptic  and  anti- 
fouling  composition.    15,940.    Oct.  1. 

Maclean.  Washable  distempers  or  water  paints. 
16,317  and  10,318.    Oct.  8. 

Morris.  Manufacture  of  antimony  colours. 
16,334  and  16,335.    Oct.  8. 

Complete  Specifications  Accepted. 

10,705  and  10,700  (1917).  Wade  (Redmanol  Chemi- 
cal Products  Co.).  Manufacture  of  phenolic  con- 
densation products.     (119,252  and  119,253.)    Oct.  9. 

227  (191S).    Breakell.    See  I. 


XIV.— INDIA-RUBBER;   GUTTA-PERCHA. 

Applications. 


Marshal]   and    Walworth, 
rubber.    10,505.    Oct.  11. 
Marshall.    10,500.     See  XV. 


Grinding   vulcanised 
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XV.— LEATHER;  BONE;  HORN;  GLUE. 

Applications. 

Camrichael.  Unliairing  of  hides  and  skins. 
16.1SS.     Oct.  5. 

Doran.  Manufacture  of  leather.  16,175.  Oct.  4. 
(Norway.  May  11.) 

Goodwin  and  Pratt.  Treatment  of  hides,  skins, 
etc.    15.S70  and  15,S71.     Sep.  30. 

Hewitt  and  Kay.  Hide-tanning  by  compressed 
air.    10,194.     Oct.  5. 

Marshall.  Manufacture  of  substitutes  for  leather 
and  rubber  goods.    10,5(50.    Oct.  11. 

Trenaman.  Composition  lor  waterproofing 
leather  articles.  15,909.  Oct.  1.  (U.S.,  Dec.  20,  1917.) 
Complete  Specification  Accepted. 

14.9S2  (1917).  Ward.  Substitute  for  leather. 
(119,304.)    Oct.  9. 

XVI.— SOILS;  FERTILISERS. 

Applications. 

August.    Treatment  of  soil.    16,416.    Oct.  9. 
Fitzgerald.   Manufacture  of  nitrogenous  manures, 
etc.    10,220.    Oct.  5. 

XVII.— SUGARS;  STARCHES;    GUMS. 
Applications. 
Alexander.     Manufacture    of  edible  syrup   from 
sugar  beetroot.    10,007.    Oct.  11. 

Marks  (Ideal  Coated  Paper  Co.).  Adhesive. 
16,954.    Oct.  11. 

XVIII.— FERMENTATION  INDUSTRIES. 
Application. 
Langwell.    15,942.    See  V. 

Complete  Specification  Accepted. 
16,829  (1917).     Kazman.     Production  of  alcohol. 
(119,333.)    Oct.  9. 

XIX.— FOODS;  WATER  PURIFICATION; 
SANITATION. 

Applications. 

Beer.  Process  for  recovering  and  making  cheese 
of  food  matters  in  whey.    10,131.    Oct.  4. 

Brodrick.   Manufacture  of  drinks.  10,642.  Oct.  12. 

Candy.  Filters  for  purifying  liquids.  10.023. 
Oct.  2. 


James,  and  Heenan  and  Froude.  Refuse  destruc- 
tors.   16,400.    Oct.  9. 

Nieuwhof,  Surie,  &  Co.,  and  Surie.  Manufac- 
ture of  milk  powder.    16,658.    Oct.  12. 

Vuylsteke.    Water,  etc.,    filters.    16,020.    Oct.  2. 

Weeks.    Germicide  solution.    16,606.    Oct.  11. 

Westaway.  Means  for  preserving  milk,  cream, 
fish,  etc.    16,310.    Oct.  7. 

Complete  Specifications  Accepted. 

10,455  (1917).  Lecomte.  Sterilising  milk  and 
similar  liquids.     (116,490.)    Oct.  9. 

10,414  (1918).  Turney.  Process  of  making  a  new 
food  product  of  milk.     (119,430.)    Oct.  9. 


XX— ORGANIC  PRODUCTS;   MEDICINAL 
SUBSTANCES;    ESSENTIAL   OILS. 

Applications. 

Imray  (Soc.  Chem.  Ind.  in  Basle).  Manufacture 
of  esters  of  N-monoarylsulphomonoalkylamido- 
oxyaryl  compounds  and  arylsulpho  esters  of  aruido- 
oxyaryl  compounds.    16,379.    Oct.  8. 

Morris  and  Reeve.  Medicinal  preparation.  16,293. 
Oct.  7. 

Rockefeller  Institute  for  Medical  Research. 
Arsenical  compounds.  16,092—16,090.  Oct.  3.  (U.S., 
Oct.  3,  1917.) 

Complete  Specifications  Accepted. 

8259  (1917).  Marks  (Du  Pont  de  Nemours  and 
Co.).    Production  of  alcohols.     (119,249.)    Oct.  9. 

8S62  (1917).  Boake  and  Durrans.  Production  of 
dimethyl  sulphate.     (119,250.)    Oct.  9. 

13,904  (1917).  Imray  (Soc.  Chem.  Ind.  in  Basle), 
manufacture  of  a  preparation  from  Secale  coniutum. 
(119,287.)    Oct.  9. 

14.150  and  14,151  (1917).  Selden  Co.,  and  Gibbs. 
Process  for  oxidising  aromatic  hydrocarbons  ami 
the  lower  oxidation  products  thereof.  (119,517  and 
119,518.)    Oct.  16. 

8026  (191S).  Utheim.  Manufacture  of  chloro- 
form.    (110,094).    Oct.  16. 

XXIII.— ANALYSIS. 

Complete  Specifications  Accepted. 

14,352  (1917).  Parsons  and  Law.  Means  for 
detecting  or  measuring  moisture.    (119,533.)  Oct.  16. 

13,331  (1917).  Towers  and  Harger.  Burettes  and 
the  like.     (119,5S0.)    Oct.  16. 
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I.-GENERAL  ;  PLANT  ;  MACHINERY. 

Paten  is. 

Jinllinill.  C.  Oandlot,  Paris.  Dng.  Pat.  116,223, 
I).-.-.  18,  li'lT.  (Appl.  No.  18,469  of  1817.)  Under 
Im .  Conv.,  Apr.  2.Y  1917. 

A  BAi.i.-Miii  is  provided  with  two  series  of  oppositely 
directed  bellcoldal  ribs  which  serve  to  beap  up  the 
material  being  ground  towards  the  middle  of  the 
cylinder,  a  conical  screen  is  provided  ;it  the  out- 
let  end.— W.  11.  C. 

{Separation  of  solids  from   liquids;  Apparatus  for 

the  continuous .    A.  Bontemps  and  Q.  N.  Vis, 

Paris.    F.ng.   Pat.   118,855,  Mar.  16,  1817.     (Appl. 
No.  3888  <>f  1917. i 

A  iioi.i.ou  Cone  having  a  raised  screw  thread  on 
its  outer  surface  is  rotated  point  downwards  within 

another  perforated  cone  surrounded  by  an  outer 
casing.  The  material  to  be  separated  Is  forced 
Into  the  space  between  the  cones  from  below.  The 
liquid  passes  through  the  perforated  cone  into  the 
outer  easing  and  the  solid  matter  is  carried  up- 
wards by  the  screw  thread  and  is  discharged  at 
the  upper  end  Into  a  suitable  receptacle.  Steam  or 
other    treating    agent    may    be    passed    into    the 

interior  Of  the  hollow  cone,  the  distance  of  which 
from  the  outer  cone   tnav   be  adjusted  by  a  screw. 

— W.  11.  c. 

Lagging  and  process  for  preparing  the  sani<  .  B. 
Foster,  st.  Hellers  Bay,  Hew  Zealand.  Eng.  Pat. 
118,871,  Aim.  9,  1917.     (Appl.  No.  11,464  of  1917.) 

M  silicate.  100  parts,  is  heated,  and  mixed 
with  dlatomaceous  earth  40 — <>0  parts,  and  lime 
2 — 10  parts.  The  mass  is  placed  in  heated  moulds 
and  heated  in  a  furnace  to  -100°  I'.  (20r,°O.)  or  up- 
wards. The  product  is  porous  and  easily  detached 
from  the  mould. — W.   F.    F. 


Spraying  liquids;  Apparatus  for .    I.  Heehen- 

bleikner.  Assignor  to  Chemical  Construction  Co., 
Charlotte,  N.O.  r.s.  fat.  l,273,S5G,  July  30, 
1918.    Date  of  appl.,  Feb.  14,  1918. 

A  device  intended  more  especially  for  spraying 
acids  into  concentrating  appara- 
tus comprises  a  tube,  11,  provided 
with  spraying  apertures,  21,  and 
also  with  a  central  overflow  tube, 
**24.  The  acid  contained  in  the 
receptacle,  1(!,  overflows  over  the 
upper  edge  of  14,  and  through 
openings  into  the  tube,  11,  and 
thence  out  through  the  spraying 
apertures,  21.      Should    these   be- 

i clogged,  the  acid  rises  in  the 

tube,  and  overflows  into  the  inner 
tube.  24.  This  can  be  observed 
through  the  transparent  cover,  25, 
and  in  such  case  the  cover  is 
removed  and  the  tube,  24,  raised, 
whereupon  a   rapid  flow  of  acid 

down  11  and  out  through  the 
opening,  2.".,  clears  the  apertures, 
21. 

Absorbing  heat;    Apparatus   for  .       [Vacuum 

evaporator.]  II.  II.  Dow  and  T.  Qrlswold,  jun., 
Assignors  to  The  Dow  Chemical  Co..  Midland, 
Mich.  C.S.  Pat.  1,275,231,  Aug.  13,  1918.  Date 
of  appl.,  June  7.  lid''.. 

A  vacuum  pan    has  a    number  of  approximately 

vertical  irptlow  tubes  for  the  liquid  to  1 vaporated 


and  a  downflow  tube  of  considerably  larger  cross- 
section  situated  nearer  the  outlet  for  the  heating 
medium  than  to  I  he  Inlet.  The  uptlow  tubes  arc 
distributed  uniformly  throughout  the  Chamber, 
except  adjacent  to  Ihe  inlet  and  outlet  for  the 
heating  medium,  where  two  wedge-shaped  spaces 
are  left,  the  larger  end  of  each  of  these  spaces 
facing  respectively  towards  the  inlet  and  outlet 
for  the  healing    medium. — \V.   II.    C. 


Dusi  collector.  W.  J.  P.  Cloakey,  Brantford,  Ont., 
Canada.  C.s.  Pat.  1,275,603,  Aug.  13,  1918.  Date 
of  appl.,  Jan.  5,  1918. 

A  scbebn  drum  having  radial  longitudinal  screen 
partitions  extending  part  of  the  way  from  the 
periphery  towards  the  axis  is  rotated  about  a 
stationary  cylinder  and  dips  into  water  in  a  tank. 
The  cylinder  has  a  number  of  external  arc-shaped 
wings  extending  lengthwise,  the  arcs  being  of 
greater  length  than  the  distance  between  any  two 
of  the  partitions.  A  port  is  provided  in  the  side 
of  the  cylinder  between  the  wings,  and  inside  the 
cylinder  but  out  of  alineinent  with  the  port  is  a 
rotary  beater  Into  which  water  is  conducted  near 
its  axis.  The  dust-laden  air  is  led  into  the  beater 
and  passes  thence  into  the   cylinder. — W.    H.  O. 


lir-cleaner.  A.  c.  Bennett,  Minneapolis,  Minn. 
C.S.  Pat.  1,276,016,  Aug.  20,  1918.  Date  of  appl., 
Feb.  28,  1917. 

A  vertical  cylindrical  casing  is  provided  on  its 
inner  wall  with  a  helical  conduit  terminating  near 
the  lower  end.  The  air  to  be  treated  is  discharged 
through  this  conduit  so  that  it  passes  into  the 
lower  part,  of  the  casing  with  a  whirling  motion. 
A  conical  baffle-plate  is  arranged  with  Its  apex  at 
the  level  of  the  lower  end  of  the  conduit,  and  its 
base  spaced  from  the  lower  wall  of  the  casing. 
Separated  solid  material  falls  between  the  cone 
and  the  wall  of  the  casing  and  is  collected  in  a 
well  in  the  bottom  of  the  casing. — W.  F.  F. 


Vacuum   dehydrator;  Continuous  .    C.   Biesel, 

EI  Paso,  Tex.     U.S.  Pat.  1,27(1,103,  Aug.  20,  191S. 
Date  of  appl.,  Jan.  11,  1917. 

A  rotary  hollow  drum  is  fitted  with  a  peripheral 
suction  chamber  and  with  an  outer  filtering 
medium,  and  the  filter-cake  is  removed  from  the 
drum  face  by  a  number  of  wires  supported  on  a 
frame  and  arranged  tangentially  to  the  filtering 
surface.  The  filtered  liquid  is  removed  from  the 
suction  chamber  without   interrupting  the  vacuum. 

— C.  A.  K. 


Beating   boilers  by  waste  gases;  Means  for  . 

L.  S.  Schmidt,  Pittsburgh,  Pa.  U.S.  Pat. 
1.27f,.421,  Aug.  20,  1918.  Date  of  appl..  Feb.  4, 
1916. 

The  outlet  of  a  waste  gas  flue  is  arranged  between 
the  inlet  of  a  boiler  flue  and  the  inlet  of 
a  flue  leading  to  the  stack.  The  ports  arc 
adjacent  to  one  another  and  in  the  same  hori- 
zontal plane.  A  valve  member  with  a  curved 
passage  is  arranged  over  the  ports  so  that  the 
central  waste  gas  port  may  be  put  in  communica- 
tion with  either  of  the  side  ports  by  moving  the 
valve  member,  while  at  the  same  time  the  port  nol 
in  use  Is  automatically  covered  by  a  flap.  All  the 
ports  are  provided  with  water  seals  on  their  hori- 
zontal surfaces  out  of  the  path  of  the  waste  gases. 

—W     F.  F. 
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Dry-kiln.  H.  D.  Tieniann,  Madison,  Wis.,  and 
X.  do  W.  Betts,  Linwood,  Utah,  Assignors  to  the 
Government  and  people  of  the  United  States. 
U.S.  Pat.  1,270,451,  Aug.  20,  191S.  Date  of  appl., 
Apr.  6,  1917.     (Dedicated  to  the  public.) 

A  drying  chamber  is  provided  with  a  flue  adjacent 
to  it  for  heating  the  circulating  medium,  and  steam 
is  discharged  at  a  point  adjacent  to  the  heating 
device.  The  steam  passes  rapidly  through  the 
heating  flue  and  induces  a  large  circulation  through 
the  drying  chamber,  and  at  the  same  time  becomes 
superheated. — W.  F.  F. 

Suspended    particles;    Process    of    freeing    liquids 

from .     V.  M.  Goldschmidt,  Assignor  to  Titan 

Co.  A/S.  of  Norway,  Christiania,  Norway.  U.S. 
Pat.  1,270,044,  Aug.  20,  1918.  Date  of  appl., 
Jan.  31,  191S. 
A  liquid  containing  suspended  solid  particles  of 
electropositive  colloidal  silicon  hydroxide  is  mixed 
with  a  ferric  salt  and  treated  with  hydrogen  sul- 
phide. Electronegative  colloidal  sulphur  is  pre- 
cipitated,  the  particles  of  which  envelop  and 
coagulate  the  electropositive  particles,  which  may 
then  be  removed. — W.  F.  F. 

Dcphlegmator  and  rectifying  column.  D.  Pyzel, 
San  Francisco,  Cal.  U.S.  Pat.  1,270,090,  Aug.  20, 
1918.     Date  of  appl.,  Oct.  10,  1910. 

A  vertical  cylindrical  shell  is  provided  witli  a 
vapour  inlet  at  the  bottom  and  outlet  at  the  top. 
A  cooling  coil,  fixed  within  the  shell  near  the  top, 
serves  to  condense  the  heavier  products,  which  fall 
back  into  a  rectifying  column  below  and  are  there 
revaporised  by  heated  vapours  which  circulate 
around  the  column.  A  heating  coil  in  the  bottom 
of  the  shell  serves  to  revaporise  any  liquid  con- 
densing in  the  rectifying  column. — W.  H.  C. 

Separating   liquids    from   solids:   Process   of    and 

apparatus  for  ■ .     A.  M.  Nicholas.  Torrinzton, 

N.S.W.  Eng.  Pats.  110,349  and  110.350.  Sep.  11. 
1917.  (Appl.  Nos.  13.021  and  13,022  of  1917.1 
Under  Int.  Conv.,  Oct.  13,  1916. 

See  U.S.  Pats.  1,208,273  and  1,268,274  of  1918;  this 
J.,  1918,  497  a. 

Cooling  and  otherwise  treating  gases  with  liquids; 

Apparatus   for  .        A.    W.    Mathys,    London. 

U.S.  Pat.  1,275,583,  Aug.  13,  191S.  Date  of  appl.. 
Nov.  8,  1916. 

See  Eng.  Pat.  111,113  of  1917:  this  J.,  1918,  141  A. 
Solid  fuel  for  power.  Eng.  Pat.  118.777.  See  Ha. 
Liquefying  gases.  U.S.  Tat.  1.273.929.  See  VII. 
Kilns.     U.S.  Pats.  1.275.352  and  1.275,712.     See  VIII. 

Furnace.     U.S.  Pat.  1.274.795.     Sec  XI. 
Drying    food,  etc.     Eng.   Pat.  118,911.    See    XIXa. 


Ha.- -FUEL;     GAS;     MINERAL    OILS    AND 

WAXES. 

Coal:  Effects  of  moisture  on   spontaneous  heating 

of   stored  .     S.   H.  Katz   and    H.   O.   Porter. 

U.S.   Bureau  of  Mines,    Tech.    Paper   172.  1917. 
25  pages. 

Tire  relative  rates  of  absorption  of  oxygen  by  dry 
and  moist  samples  of  two  bituminous  coals  were 
determined.  The  dry  samples  were  prepared  by 
desiccation    over    phosphoric    anhydride    in    vacuo 


or  in  nitrogen;  the  moist  samples  were  simply  air- 
dried.  100  grms.  of  the  coal  (through  SO-mesh,  on 
100-mesh  sieve)  was  exposed  to  about  4$  litres  of 
air  dried  by  phosphoric  anhydride  or  to  moist  airr 
in  a  closed  vessel  connected  to  a  manometer  and 
maintained  at  25°  C.  in  a  water-bath  for  100  days. 
Computations  were  made  from  the  changes  in 
pressure  and  analyses  of  the  gaseous  contents  of 
the  vessels.  The  results  are  tabulated  and  shown 
graphically.  The  volume  of  oxygen  absorbed  ranged; 
between  279  c.e.  and  521  c.c.  in  the  different  ex- 
periments. Carbon  dioxide  (10  c.c.  to  43  c.c.)  and; 
a  trace  of  carbon  monoxide  (4  c.c.  to  10  c.c.)  were 
produced,  but  the  bulk  of  the  absorbed  oxygen- 
remained  in  the  coal  substance.  Dryness  favoured 
the  rate  of  oxidation  for  one  coal  but  retarded  it  for 
the  other.  The  authors  conclude  that  as  both  coal 
and  air  contain  moisture  under  natural  conditions 
of  coal  storage,  water,  other  than  the  excess  that 
actually  wets  the  coal,  does  not  play  any  important 
part  in  increasing  the  danger  of  spontaneous  heat- 
ing. On  the  other  hand,  excess  water,  held  by 
capillary  action  in  the  small  coal  of  a  storage  pile, 
probably  stifles  ventilation  of  the  pile,  and  con- 
sequently the  heat  of  slow  oxidation  gradually 
accumulates.  To  stop  this  action,  the  segregation 
of  small  coal,  when  building  a  storage  pile,  must 
be  prevented.— T.  F.  E.  K. 

Blue  water-gas  practice  in  conjunction  with  benzol 
recovery.  E.  F.  Keable.  Eastern  Counties  Gas 
Assoc,  Oct.  3,  1918.  Gas  J.,  1918,  144,  77—79. 
The  author  describes  results  obtained  from  a 
"  K  and  A  (Smith's  modification)  plant."  The 
producer  consists  of  a  steel  shell  containing  two- 
generators,  each  of  which  is  surrounded  in  the 
upper  portion  by  a  regenerator.  During  the 
••  blow"  (J  to  1  min.)  the  blast  enters  the  bottom 
of  both  generators,  passes  through  the  fuel  and 
meets  secondary  air  on  entering  the  regenerators. 
The  "  run"  occupies  5  mins.  and  the  steam  passes 
down  one  regenerator  (becoming  superheated)  into 
the  respective  generator,  whence  it  proceeds  under 
a  midfeather  into  the  second  generator  and  then 
passes  up  through  the  column  of  cool  coke  feeding 
the  latter  generator,  to  the  gas  outlet.  When  car- 
buretting,  the  oil  is  simultaneously  cracked  in  the 
second  regenerator  and  the  oil-gas  becomes  mixed 
with  the  blue  water-gas  at  the  point  of  entry  into 
the  cool  coke  column.  After  the  next  "blow" 
the  above  operations  are  repeated  in  the  reverse 
direction.  With  this  plant,  clinkering  troubles  are 
reduced,  heat  is  given  up  by  the  blue  water-gas  to 
the  cool  coke,  the  gas  leaves  the  plant  freed  from 
dust,  and  the  content  of  carbon  dioxide  is  low. 
The  addition  of  20— 32%  of  blue  water-gas 
(sp.  gr.  00,  cal.  value  331  B.Th.U.  gross  per  cub.  ft.) 
to  coal-gas  of  000  B.Th.U.  gross  per  cub.  ft.  pro- 
duced admixture  which  averaged  520  B.Th.U.  gross, 
and  which  gave  no  trouble  in  use.  29S  lb.  of  coke 
was  used  per  1000  cub.  ft.  of  blue  wafer-gas.  The 
simultaneous  working  of  the  blue  water-gas  plant 
and  the  benzol-recovery  plant  necessitated  very 
carefully  balanced  conditions  to  maintain  a 
uniform  quality  of  gas.  179  galls,  of  crude  benzol 
was  recovered  per  ton  of  coal  carbonised. 

— T.  F.  E.  K. 

Gases;  Differential  pressure  method  for  the  deter- 
mination of  [Benzene]   vapours  in  .       H.   S. 

and  M.  D.  Davis.  J.  Ind.  Eng.  Chem.,  1918,  10, 
709—712. 
Two  flasks  are  connected  by  a  manometer:  one  is 
filled  with  air  and  the  oilier  with  air  containing 
benzene  in  quantity  less  lhan  will  saturate  the  air. 
\  small  bulb  of  benzene  is  then  broken  in  each 
flask.  In  the  flask  containing  air.  the  benzene  will 
produce  the  total  saturation  pressure  whilst  in  the 
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other  flask  it  win  only  mid  the  amount  of  pressure 
Decennary  bo  bring  the  pressure  up  to  saturation. 
Tin-  manometer  will,  therefore,  Indicate  a  dlffer- 
ence  In  pressure  between  the  two  flasks  equal  to 
the  pressure  of  the  benzene  vapour  in  the  original 
alr-bensene  mixture.  (See  also  J.  Ohem.  Soc, 
Not.,  1918.)— W.  P.  s. 

Gates;    Application    of   the   differential    pressure 
method  to  the  determination  of  benzene  and  total 

lii/lit   oils  in  .     H.   S.  and    M.    1>.   Davis  and 

i>.  Q.  IfacGregor.    J.  ind.  Bng.  Chem.,  1W8,  10, 

712-  718. 

Tiif  nn'ilioii  described  In  the  preceding  abstract 
may  be  used  for  the  determination  of  total  bensene, 
toluene,  and  xylene  In  gases.  (See  also  j.  Ohem. 
Boc.,  Nov.,  19180    W.  P.  s. 

Gates;  Absorption  of  light  oils  from  .      H.  S. 

and  M.  I>.  Davis.     J.  Ind.    Bng.  Chem.,  WIS,  10, 
718    725. 

The  llow  of  oil  necessary  to  remove  completely 
bensene  from  n  gas  may  be  calculated,  since  the 
fapour  pressure  of  benzene  In  oil  is  governed  by 

Henry's  law  for  the  solubility  of  gases  in  liquids 
and  by  Von  Babo's  law  tor  the  constancy  of  the 
fractional  lowering  of  the  vapour  pressure  from  a 

solution      over     variations     in      temporal  urc.       A 

method,  based  on  the  determination  of  the  mole- 
cular weight  of  an  Oil  dissolved  in  benzene  and 
calculation  of  the  fractional  lowering  of  I  he  vapour 
pressure  of  benzene  by  the  addition  of  99%  of  the 
oil,  is  suggested  for  standardising  oils  used  for 
absorbing  vapours  from  gases.  (See  also  J.  Chem. 
Soc,  Nov.,  1918.)— W.  P.   S. 

Benzol;   Production    of   from  Italian   crude 

;/•  troli  urn.     A.  G.  Rodano.     Annali  Chim.   Appl., 
1918,  10.  20— 20. 

A  SAMPLE  of  crude  petroleum  from  the  province  of 
l'avia  had  the  following  characters  : — Sp.  gr.  at 
IS  C,  0*9132;  viscosity  (Bngler)  at  20°C.,  1-77: 
Mash-point,  B0°C;  calorific  power,  in, coo  cals. ;  and 
total  sulphur,  0-22%.  It  began  to  distil  at  isn°  C, 
and  on  distillation  100  C.C.  yielded  the  following 
fractions  .'—From  180°  lo  250°  C,  20  c.c. ;  250°  to 
280  i'..  26  c.c;  280°  to  310° C,  is  c.c;  310°  to 
300  i'.,  18  c.c;  3ti0°  to  370°(\.  6  c.c;  and  residue, 
f.  c.c  The  oil  was  only  fit  for  heating  purposes. 
When  "cracked"  (see  this  J.,  1917,  1091),  100  cc 
of  the  crude  oil  yielded  25  lit  res  of  combustible  gas, 
8  C.C.  of  oils  distilling  up  to  122c  C. :  .1  C.C.  between 
122  and  170°  C,  and  16  c.c  of  residual  tar  com- 
pletely soluble  in  aniline.  The  oil  distilling  up 
to  122°0.  consisted  of  a  mixture  of  benzol  and 
toluol  in  which  the  latter  predominated.  On 
"cracking"  the  fractions  (52  C.C.)  Of  the  original 
oil    distilling    up    to    280°O.     they    yielded    9  I   !     of 

benzol  and  toluol,  equivalent  to  1*8  on  the  original 
petroleum,  or  only  about  half  of  that  produced  by 
"cracking"  the  original  petroleum.  On  the  other 
hand,   in    the    second   case   the  residue   from    the 

original   oil   after  distilling   off   the    lighter   portion 

could  be  used  as  a  lubricant.-  -C.  A.  si. 

Bitumens;    Valuation  of  natural  ami  artificial  

[for    Insulating    cables]    by    means    of   a    new 

"bitumen   tester:'        Dupre.       Chem.-/.eit.,    litis, 
42,   445—440.     (See   this  .1..    litis.    015 A.) 

Of  the  few  varieties  of  bitumen  having  the  requisite 

elasticity   and   hardness    for   use    as   insulators   for 

electric  cables  elaterlte  ;s  the  best  known,    since. 

owing  to  the  war.  this  is  no  longer  procurable  in 
Gormanv.  attempts  have  been  made  to  prepare  sub- 
stitutes ("insulation  tar,"  "insulation  masses," 
etc.)  by  incorporating  up  to  40%  or  mot  ■  of  kaolin, 


chalk,  etc.,  wiib  natural  or  artificial  bitumens 
having  a  dropping  point  (melting-point  |  of  about 
40° — 00°  C.     Such    addition,    however,    only    retards 

the  (lowing  of  the  mass  at    higher  temperatures, 

and  cables  insulaled  with  such  materials  lose  their 
shape  as   certainly,   though   not  so   soon,   as   If  the 

unfilled  bitumen  were  used.    The  Improvement  of 

ordinary  bitumens,  asphalts,  pitches,  etc.,  so  as  to 
raise  the  dropping  point,  while  retaining  their 
elasticity    and   ductility,    can  only    be  effected   by  a 

deep-seated  chemical  alteration  of   the  bitumens. 

For  example,  if  the  mineral  matter  is  made  to 
combine  Willi  the  bitumen  as  in  Schon  und  Oo.'s 
patent  process  (not  yet.  published),  the  droppiug- 
poiut  of  a  bitumen  may  be  raised  from,  e.g.,  41°  C. 
to  1 1.7  C.  The  so-called  "  original  Trinidad  asphalt 
epure  "  has  a  dropping-point  of  about  105°  to 
116  O,  and  contains  about  30  to  40%  of  mineral 
substances.  But,  owing  to  their  reduced  elasticity, 
these  products  cannot  be  used  as  the  permanent 
basic  material  for  cable  masses,  and  are,  at  best, 
only  suitable  for  admixture  with  elastic  bitumens 
of  lower  dropping-point.  The  second  method  of 
raising  the  dropping-point  is  by  chemical  treatment 
Of  the  bitumen  without  the  addition  of  mineral 
matter.  Only  first-grade  bitumens  are  suitable  for 
cable  masses,  via.,  those  with  the  requisite  elas- 
tieily,  ductility,  and  adhesiveness,  and  a  dropping- 
point  of  at  least  75°  to  !)5°  C,  whilst  if  the  "  semi- 
bitumens,"  including'  natural  or  artificial  tars, 
asphalts,  petroleum  pitch,  etc,  with  a  dropping- 
point  of  40°  to  00°  C.  be  used,  the  cable  mass  will 
lose  its  form  when  exposed  to  an  external  tempera- 
ture of  20°   to  30°  C— C.  A.  M. 


Analysing  spent   oxide.     Wenl/.el.     See   VII. 

Patents. 

Peat;   Treatment   of  ■  for   fuel  and    apparatus 

therefor.  K.  E.  Edgeworth,  British  Expedition- 
ary Force,  France.  Bng.  l'at.  118,903,  Sep.  24, 
11117.     (Appl.  No.  13,714  of  1917.) 

Wr.T  peat,  which  has  previously  been  heated  to 
150°  C.  in  a  closed  vessel,  is  forced  into  a  filtering 
vessel  at  a  pressure  of  000  lb.  per  sq.  in.  and  a 
temperature  of  200°  O.  The  filtering  elements  are 
conical,  with  thick  walls,  and  are  formed  of  un- 
glazed  porcelain  or  earthenware.  These  elements 
are  mounted  on  a  vertical  perforated  outlet  pipe 
in  the  centre  of  the  vessel,  and  their  outer  edges 
are  spaced  from  the  walls  of  I  be  vessel,  so  that  the 
elements  are  entirely  surrounded  by  the  wet  peat. 
The  water  percolates  through  the  walls  of  the 
cones  into  tin-  discharge  pipe.  To  discharge  the 
peat,  the  inlet  pipe  is  closed,  and  the  filtration 
allowed  to  continue  till  the  temperature  falls  to 
105°— 130°  0.  An  outlet  passage  is  then  opened 
and  the  sudden  decrease  in  pressure  and  conse- 
quent generation  of  steam  disintegrates  and  forces 
out  (lie  peat.  Modified  forms  of  filtering  elements 
are  also  described. — W.  F.  F. 

Goal:    Prooets   of   treating  .       C.    H.    Smith, 

Short    Hills,  N..T.,  Assignor  to  International  Coal 
Products  Corporal  ion.  Richmond,  Va.     U.S.  Pats. 
(A)    1,276,427    and    (b)    1,270,428,    Aug.    20,    1018. 
Dales  of  appl.,  Jan.  20  and  31,  1910. 
(m  Com.  is  heated  until  it  reaches  the  plastic  state 
and  is  then  mixed  with  combustible  material  such 
as  coke  for  the  purpose  of  absorbing  gases  and  eon 
doused   products   entrained    in    I  lie   plastic   residue. 
The    mass    is    then    moulded     into     briquettes    by 
pressure    applied     at    various    stages    of    cooling, 
mi  The  coal  is  heated  until  plastic,  removed  from 
the  retort,  subjected  to  a  partial  vacuum  to  remove 
gases   entrained    in    the   mass,    and   then   moulded 
into  briquettes.— T.  F.  E    It. 


646j 


Cl.  IIa.     FUEL;  GAS;  MINERAL  OILS  AND  WAXES. 


[November  15,  1918. 


Briquette  and  method  of  making  the  same.  C.  H. 
Smith,  Short  Hills,  N.J.,  Assignor  to  Inter- 
national Coal  Products  Corporation,  Richmond, 
Va.  U.S.  Pat.  1,270,429,  Aug.  20,  1918.  Date  of 
appl.,  Nov.  15,  1910. 

Briquettes  are  made  (1)  by  carbonising  a  mixture 
of  a  binder  and  partially  carbonised  coal,  (2)  by 
mixing  coal,  coke,  or  partially  carbonised  coals, 
too  low  in  volatile  matter  for  direct  briquetting, 
with  a  hydrocarbon  binder  so  as  to  obtain  a  mix- 
ture containing  11 — 17%  of  volatile  matter,  then 
briquetting,  and  carbonising  at  1400° — 2000°  F. 
(700°— 1090°  C),  (3)  by  partially  distilling  coal  at 
a  low  temperature,  compressing  the  residue  into 
moulds  and  then  distilling  at  a  higher  temperature 
to  produce  a  strong  coherent  briquette. — T.  F.  E.  R. 

Pitch;  Burners  for  .     South   Metropolitan  Gas 

Co.,  and  A.  Kirby,  London.  Eng.  Pat.  118,890, 
Sep.  14,  1917.     (Appl.  No.  13,205  of  1917.) 

Melted  pitch  after  passing  through  a  steam 
jacketed  chamber  issues  from  an  orifice  into  an 
injector  jet  and  is  then  atomised,  and  passes  into 
the  furnace  where  it  is  burned.  The  outlet  of 
pitch  through  the  burner  orifice  is  regulated  by  a 
rotating  disc  provided  with  holes  of  different  sizes. 
Efficient  atomisation  is  assured  by  employing  a 
eteam  jet  in  close  proximity  to  the  injector  jet. 

— T.  F.  E.  R. 

[Coke     ovens;]    Plant    for     utilising    waste     heat 

[from    ].      R.    D.    Martin,     El    Reno,    Okla. 

U.S.  Pat.  1,275,902,  Aug.  13,  1918.  Date  of  appl.. 
June  20,  1917. 

A  number  of  coke  ovens  are  arranged  in  two 
parallel  rows,  with  a  main  flue  extending  between 
the  rows  midway  of  their  height,  and  in  contact 
with  the  sides  of  the  ovens.  Each  oven  has  a 
tubular  neck  closed  by  a  cover,  and  a  flue  leads 
from  each  neck  over  the  curved  top  of  the  oven 
into  the  main  flue.  A  steam  generator  is  mounted 
on  the  setting  of  the  ovens  and  a  furnace  and  flue 
are  arranged  immediately  below  it  and  between 
the  outer  portions  of  two  of  the  ovens.  The 
furnace  flue  is  connected  to  the  main  flue  by  a 
horizontal  flue  passing  between  the  two  ovens. 

— W.  F.  F. 

Power  production;  Use  of  solid  fuel  for  large  scale 

.       Merz   and  McLellan,  and  A.    C.    Michie, 

Newcastle-on-Tyne,  and  E.  G.  Weeks,  Monk- 
seaton,  Northumberland.  Eng.  Pat.  11S,777, 
July  0,  1917.     (Appl.  No.  717  of  1918.) 

Coal  is  fed  continuously  into  a  low-temperature 
vertical  retort,  A,  and  the  coke  is  discharged  at 
the  bottom  into  a  producer,  B.    Air  and  steam  are 


supplied  by  pipes,  B\  B2,  to  the  producer,  and  the 
resulting  gas  is  passed  through  a  stripping  plant. 

C,  to  an  internal  combustion  engine,  D.  The  burnt 
gas  passes  through  a  steam  generator,  E,  provided 
with  an  economiser.  E\  and  thence  to  the  exhaust. 
The  steam  passes  partly  through  a  superheater, 
F,  heated  by  a  portion  of  the  stripped  gas  supplied 
by  the  pipe.  C2,  to  the  retort,  A,  and  partly  through 
the  pipe,  B2,  to  the  producer.  Distillation  gases 
from  the  retort  pass  by  the  pipe,  G,  to  the  cooler, 
H,   supplied  with  water  from  the  engine  jackets, 

D,  by  the  pipe,  K1.  The  heated  water  then  passes 
by  the  pipe,  K2,  to  the  steam  generator,  E.  The 
gas  leaving  the  cooler  passes  to  a  second  cooler,  J, 
cooled  by  cold  water,  and  the  condensed  products 
from  the  two  coolers  collect  in  the  vessel.  M.  The 
residual  gas  passes  by  the  pipe,  J1,  to  the  stripping 
apparatus.  C,  and  thence  to  the  engine,  D. 

— W.  F.  F. 

[Gas]  retort  settings;  Horizontal  ami  inclined  . 

R.  Dempster  and  Sons,  Ltd.,  and  It.  M.  Brooke, 
Elland,  Yorks.  Eng.  Pat.  118,S04.  Mar.  14,  191S. 
(Appl.  No.  4504  of  1918.) 
In  a  setting  for  horizontal  or  inclined  retorts 
having  a  step  grate,  producer  gas  is  withdrawn 
from  the  furnace  at  the  back,  and  passes  through 
a  flue  extending  through  the  setting  from  front  to 
back  to  a  number  of  horse-shoe  burners  along  both 
sides  of  the  combustion  chambers.  Secondary  air 
is  supplied  through  annular  concentric  passages  in 
the  burners. — W.  F.  F. 

Gas    producers   and    the   like;    Open     hearth    . 

The  Dowson  and  Mason  Gas  Plant  Co.,  Ltd.,  and 
F.  A.  Webb,  Manchester.  Eng.  Pat.  118,089, 
Sep.  12,  1917.     (Appl.  No.  13,049  of  1917.) 

A  vertical  producer  is  provided  with  a  grate 
formed  of  a  metal  plate  in  the  shape  of  an  inverted 
frustum  of  a  cone.  The  outer  edge  of  the  plate  is 
attached  to  the  bottom  of  the  producer  wall  by  a 
fixed  metal  ring  provided  with  air  holes.  The 
ring  is  surrounded  by  a  metal  sleeve  having  corre- 
sponding holes,  which  can  be  rotated  so  as  to 
vary  the  passages  for  secondary  air  to  the  producer. 
Below  the  conical  grate  and  spaced  from  it,  is  a 
horizontal  fire-bar  grate  of  larger  diameter.  The 
bars  are  hollow  and  of  triangular  section  with  their 
bases  at  the  top.  They  are  threaded  on  to  a  steam 
pipe  at  one  end,  and  their  sloping  sides  are  per- 
forated so  that  the  steam  admitted  to  the  fire  is 
dried  and  superheated.  On  withdrawing  the  steam 
pipe,  any  one  of  the  fire-bars  may  be  removed 
without  drawing  the  fire. — W.  F.  F. 

Gas-producers;     Feeding     mechanism     for     . 

C.  W.  Lummis,  Worcester,  Mass.,  Assignor  to 
Morgan  Construction  Co.  U.S.  Pat.  1,274,170, 
July  30,  191S.  Date  of  appl.,  June  28,  1915. 
Fuel  is  fed  intermittently  from  a  hopper  into  a 
horizontal  cylinder  rotating  in  a  casing,  and  is 
discharged  when  an  opening  in  the  side  of  the 
cylinder  is  over  a  discharge  passage  in  the  casing 
leading  to  the  producer.  The  casing  encloses  not 
more  than  half  of  the  lower  surface  of  the  cylinder, 
so  that  the  latter  is  movable  laterally.  Means  are 
provided  for  limiting  the  charge  to  a  smaller 
volume  than  the  full  capacity  of  the  cylinder,  so 
that  fuel  is  prevented  from  lodging  between  the 
cylinder  and  its  seating  during  rotation.— W.  F.  F. 

Gas   producer.        A.    M.   Taylor,    Hegewisch,     111.. 

Assignor  to  General    Chemical  Co..  New   York. 

U.S.  Pat.  1. '-'75,789,  Aug.  13,  191S.     Date  of  appl., 

Feb.  10.  1910. 
The  top  of  the  producer  has  a  stationary  annular 
cover  provided  with  poke-holes  arranged  at  inter- 
vals around  the  central  opening.     A  movable  cover, 
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which  rotates  on  a  circular  track  on  the  statiomm 
cover,  carries  a  coal  distributor  and  is  provided 
with  a  poke-hole  whicli  reglstera  in  turn  with  the 
different  poke-holes  in  the  stationary  ever.  By 
this  arrangement  it  is  possible  to  distribute  the 
.■oal  uniformly  over  the  entln  horizontal  area  of 
the  prodaeei  and  to  bring  various  portions  of  the 
producer  within  range  of  the  poke-hole.— T.  i'.  B.  R. 

Hydrogen  and  carbon-black;  Proa  ss  for  tin  manu- 
facture <>f  ■ — .  R.  ii  Brownlee  and  B.  11. 
Phllnger,  Assignors  to  American  Nltro  Products 
Co.,  Pittsburgh,  Pa.  U.S.  I'm.  1,276,487,  Aug.  20, 
1918.      l'ate  of  appl.,  .Ian.   21,  191  1. 

A  BcruBU  bydrocarbon  is  decomposed  by  contact 
with  heated  refractory  material  in  a  closed 
chamber,  in  the  absence  of  air  or  catalyst.  After 
cooling,  the  separated  carbon  i>  collected  and 
removed,  and  the  hydrogen  washed  to  remove 
impurities.— C.   A.    M. 

|  \lint  rai]  oil  refining  apparatus.  V.  B.  Wellman, 
Assignor  to  The  Kansas  City  Gasoline  Co., 
Kansas.  I'.S.  Pat.  1,273,968,  .luiv  30,  1918.  Date 
of  appl.,  July  22,   1916. 

Liquid  hydrocarbons  are  heated  in  a  vessel  and 
the  vapours  conducted  to  a  condenser  at  a  higher 
level,  having  a  discharge  pipe  provided  with  means 
for  drawing  off  the  different  fractions.  This  pipe 
is  also  connected  with  a  puinp  for  drawing  off 
the  heavier  hydrocarbons,  which  are  then  cracked 
by  means  of  a  connected  superheating  coil.  The 
resulting  fractions  are  separated  by  means  of  a 
dephlegmator  and  condenser,  and  the  heavier 
oncracked  hydrocarbons  from  the  dephlegmator  are 
conducted  hick  to  the  original  source  of  supply. 

C.  A.  M. 

[Mineral]  oO-refining  apparatus.  V.  E.  Wellman, 
Assignor    to    The    Kansas    City    Gasoline    Co., 

Kansas  City.  K.ins.  I'.S.  Tat.  1,275,337,  Aug.  13. 
1918.     Date  of  ai.pl. .  July  22,  l»16. 

A  retort  for  high  temperatures  and  pressures  is 
contained  in  a  housing  adjacent  to  which  are  bomb- 
proof oi>erators'  and  cleaners'  vestibules,  provided 

respectively  with  observation  connections  and 
bomb-proof  closures  communicating  with  the 
interior  of  the  still-housing.  Independent  under- 
ground passages,  the  entrances  to  which  are  bomb- 
proof houses  situated  at  a  distance  from  the  still, 
communicate  respectively  with  all  the  operators' 
vestibules  and  with  all  tin-  cleaners'  vestibules. 

— T.   St. 

Gasoline;  Process  of  producing .    J.  C.  Black, 

Los  Angeles,  Assignor  to  Standard  Oil  Co., 
Richmond,  Cal.  D.S.  Pat.  1,275,648,  Aug.  13, 
1918.    Date  of  appl.,  Feb.  21,  1916. 

In    the    fractional    distillation    of    petroleum    a 

fraction  having  an  initial  boiling  point   lower   than 

the  final   boiling   point   of  the   gasoline    fraction, 

ami  Beaume' gravity  lower  than  that  of  the  gasoline 
fraction,  is  caused  to  absorb  natural  hydrocarbon 
gas  at  approximately  normal  temperature.  It  is 
then  possible  by  redistilling  the  gas-treated 
material  to  obtain  a  fraction  which  is  identical 
in  Its  gravity,  boiling  point  range,  and  \ 
tension,  with  the  gasoline  fraction.— T.  St. 

Aromatic  hydrocarbons  [from  petroleum  products]; 

Process  of  obtaining .    F.  B.  Holmes,  Wood 

bury,  N.J..  Assignor  to  B.  I.  du  I'ont  de  Nemours 
and  Co.  U.S.  Pat.  1,276,219,  Aug.  20,  1918.  Pat.' 
of  appl.,  Apr.  27,  ltd".. 

Gasoline  containing  aromatic  hydrocarbons  is 
treated  with  a  liquid  aromatic  nitro-compound  of 


:'  U«aer  degr >r  nitration  than  the  mono-nitro- 

compound,  and  capable  of  causing  the  gasoline  to 

separate  into  two  parts,  one  of  which  contains  a 
higher  and  the  other  a  lower  percentage  of  aromatic 
hydrocarbons  than  did  the  original  gasoline. 

— T.  St. 

Fuels;  I  Iqnid         .     V.  c.  AxteU,  New  York.     Eng. 
Pat.  109,806,  Sep.  6,    101,7.     (Appl.  No.   12,809  of 

1917.)  Under  int.  Conv.,  Sep.  :.,  ran;. 
Set:  U.S.  Pat.  1,204,638  of  1910;  this  J.,  191G,  1254. 
(Reference  Is  directed,  in  pursuance  of  Sect.  7,  Sub- 
Bect.  I.  Of  the  Patents  and  Designs  Act,  1907,  to 
Bug.  Pats.  17,8-11  of  1!>07,  28,(172  of  11113,  an.l  2,15 
and  18,226  of  1914;  this  J.,  1908,  994;  1915,  800,  948. 
1004.) 


SEE  Bng.  Tat.  ■22,,.C2  of  1914;  this  J.,  191G,  299. 


Hb.-  DESTRUCTIVE         DISTILLATION ; 
HEATING;    LIGHTING. 

Acetic  acid  and  acetone.     Hibbert.     .Sec  XX. 

Patents. 

Retorts  for  the  destructive  distillation  of  sawdust, 
shavings,   small    wood,   pent,    beans,   nuts,   and 

like  carbonaceous  substances;   Mechanical   . 

Blair,  Campbell,  and  McLean,  Ltd.,  J.  K.  Ross, 
and  E.  1'.  Coiner,  Glasgow.  Eng.  Bat.  118,960, 
Dec.  13,  1917.      (Appl.  No.  1N.47S  of  1917.1 

A  vertical  retort  is  provided  with  a  series  of  super- 
posed trays  and  with  a  central  rotating  vertical 
shaft  carrying  horizontal  arms,  which  revolve  over 
the  trays.  The  material  to  be  carbonised  is  fed  in 
at  the  top  and  travels  round  each  tray  towards  a 
slot  through  which  it  passes  to  the  next  lower 
tray,  the  residue  being  discharged  at  the  bottom. 
An  annular  space  is  formed  around  the  shaft  at 
each  tray  for  the  passage  of  the  distillation  pro- 
ducts. Successive  arms  in  each  set  are  arranged 
at  different  heights.  In  an  alternative  form  of 
apparatus  the  trays  are  rotated  and  the  arms 
remain  stationary.—  T.  F.  B.  R. 

Goal;   Apparatus   for  distillation  of   .       J.    L. 

Grafflln,  Astoria,  N.Y.  U.S.  Pat.  1,274,033, 
July  30,  1918.     Bate  of  appl..  Nov.  20,  1917. 

A  vertical  retort  is  heated  by  hot  gases  from  a 
furnace,  which  pass  through  zig-zag  flues  sur- 
rounding it.  The  retort  extends  below  the  lowest 
pari  of  tin-  Jlui',  so  that  direct  heating  of  this  part 
is  avoided.  The  b;ise  of  the  retort  carries  a  false 
bottom  within  the  cooler  zone,  and  means  are 
provided  for  drawing  off  liquid  from  the  space 
between   the   false  bottom  and  the  bottom. 

— W.  F.   F. 

fall  nun  untitle  and  by-products;  Process  and 
apparatus  for  making .  J.  Gendreau,  Shang- 
hai, China.  U.S.  Pat.  1,270,043,  Aug.  20,  1918. 
Date  of  appl.,  May  3,  1918. 

Wood  distillate  containing  methyl  alcohol,  acetic 
acid,  and  tarry  material  less  volatile  than  acetic 
acid,  is  caused  to  flow  down  an  inclined  conduit 
and    Is  heated  by   a  heating  fluid  out  of  contact 
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with  it.  The  tarry  matter  passes  out  at  the 
bottom,  and  the  volatilised  alcohol  and  acid  pass 
into  the  lower  end  of  an  inclined  absorbing  conduit 
mounted  on  the  vaporising  conduit.  Milk  of  lime 
flows  down  through  the  absorbing  conduit,  and  the 
vapour  passes  upwards  and  repeatedly  bubbles 
through  it  by  the  aid  of  suitable  baffles.  The  milk 
of  lime  is  kept  hot  by  the  vapour  and  by  contact 
with  the  vaporising  conduit,  and  the  alcohol,  which 
is  not  absorbed,  passes  out  by  a  pipe  at  the  top  to 
a  condenser.  The  acetate  solution  is  collected  at 
the  bottom.— W.  F.  F. 

Electrode  for  arc  lamps.    G.  M.  Little,  Pittsburgh, 
Pa.,     Assignor    to    Westinghouse    Electric    and 
Manufacturing  Co.    U.S.  Pat.  1,274,725,  Aug.  0, 
1918.     Date  of  fippl.,  Aug.  6,  1915. 
An   electrode   for  arc   lamps  is  formed  of  trans- 
verse layers  of  dissimilar  materials  arranged  alter- 
nately in  the  form  of  rings  disposed  upon  a  central 
support,    so    as   to   provide  a   constant   supply   of 
slag-forming  material  at  the  are,  and  retard  the 
transference  of  heat  therefrom. — B.  N. 


III.-TAR   AND   TAR   PRODUCTS. 

Coal    tar   industry;  Methods  of  analysis    used  in 

the  .    /.   Crude  tars.    J.  M.  Weiss.    J.   Ind. 

Eng.  Chem.,  1918,  10,  732— 73S. 

A  list  is  given  of  methods  suitable  for  the  analysis 
of  crude  tars;  many  of  these  methods  are  already 
widely  used.  Particular  attention  is  given  to 
sampling,  and  four  methods,  applicable  to  specific 
cases,  are  described.  Water  is  determined  by  dis- 
tillation with  naphtha.  The  tar  is  dried  for  use 
in  subsequent  determinations  by  distilling  it  up  to 
170°  C,  separating  any  oils  in  the  distillate  from 
the  water,  and  returning  these  oils  to  the  tar. 
The  dry  tar  is  used  for  the  determination  of  sp. 
gr.,  free  carbon  (insoluble  in  benzene),  fixed  carbon, 
ash,  and  viscosity  (Engler  viscometer).  Sulphur 
is  determined  by  ignition  with  a  mixture  of  mag- 
nesia and  sodium  carbonate  and  oxidation  to  sul- 
phate.—W.  P.  S. 

Phenol;  Synthetic  .      A.  G.  Peterkin.      Amer. 

Inst.  Chem.  Eng.,   June,  1918.     Chem.   and  Met. 
Eng.,  1918,   19,  255—200. 

The  method  of  Dennis  and  Bull  (U.S.  Pats. 
1,211,923,  1,212,012,  1,227,894,  1,228,414,  1,229,593,  and 
1,247,499;  this  J.,  1917,  208,  3S2,  SG0;  191S,  52  a)  for 
the  sulphonation  of  benzene  is  founded  on  the  dis- 
covery of  the  former  that,  although  the  solubility 
of  pure  sulphonic  acid  in  benzene  is  negligible, 
benzene  can  dissolve  from  a  mixture  of  sulphuric 
and  sulphonic  acids  between  2  and  3%  of  its  volume 
of  the  sulphonic  acid.  A  process  has  been  devised 
in  which  sulphonatiou  and  extraction  of  the  sul- 
phonic acid  proceed  simultaneously.  Benzene  at 
00°  C.  is  passed  continuously  through  a  series  of 
four  "extractors"  containing  solutions  of  sul- 
phuric and  sulphonic  acids  in  varying  proportions. 
When  all  the  sulphonic  acid  has  been  removed  by 
the  benzene  from  the  first  extractor,  the  residual 
acid,  consisting  of  77%  sulphuric  acid,  is  with- 
drawn and  the  acid  charges  of  the  remaining  ex- 
tractors are  dropped  to  the  next  of  the  series, 
the  last  extractor  being  charged  with  98%  sulphuric 
acid.  On  leaving  the  last  of  the  extractors,  the 
benzene,  which  contains  about  2%  of  sulphonic 
acid,  passes  on  to  a  series  of  three  washers  in 
which  the  sulphonic  acid  is  dissolved  out  by  means 
of  water.  The  washers  work  on  the  same  principle 
as  the  extractors,  i.e.,  as  soon  as  the  first  of  the 
series  contains  sufficient  sulphonic  acid  in  solution, 


the  liquid  is  removed  to  an  evaporator  and  the 
remaining  charges  are  moved  on  to  the  next 
washer  of  the  series,  the  last  being  filled  with 
water.  In  the  evaporator,  the  small  portion  of 
benzene  remaining  in  solution  is  removed  and  the 
solution  neutralised,  either  with  the  sodium  car- 
bonate solution  from  the  phenol  blowers  or  with 
solid  sodium  sulphite.  The  sodium  benzene- 
sulphonate  obtained  contains  from  5  to  6%  of 
sodium  sulphate.  The  benzene  from  the  washers 
passes  through  a  separator  in  which  any  sulphonic 
acid  solution  mechanically  carried  over  settles  out; 
it  then  passes  through  heaters  and  back  to  the 
extractors.  The  process  has  many  advantages  over 
the  old  discontinuous  method  of  sulphonation : 
initial  cost  of  plant  is  reduced  to  one-half;  labour 
is  considerably  reduced ;  a  better  yield  is  obtained ; 
the  formation  of  disulphonic  acid  and  of  sulphone 
is  negligible;  the  quantity  of  material  required  is 
considerably  less  and  thus  a  great  reduction  of 
tonnage  to  be  transported  is  effected.  Another 
improvement  in  the  manufacture  of  synthetic 
phenol  has  been  effected  by  the  adoption  of  the 
so-called  "  liquid  fusion "  in  which  the  sodium 
benzenesulphonate  is  introduced  as  a  saturated 
solution  into  liquid  caustic  soda  at  a  point  above 
the  reaction  temperature.  For  neutralisation  of 
the  sodium  phenolate,  the  use  of  carbon  dioxide 
generated  from  limestone  is  recommended  as 
being  the  most  economical  method. — L.  A.  C. 

Determining  benzene,  etc.,  in  gases.    Davis.    Sec  IIa. 

Absoj-bing  oils  from  gases.    Davis.    See   IIa. 

Ben:ol  from   petroleum.     Rodano.     See  IIa. 

Bitumens.    Dupre.    See  IIa. 


Patexts. 

Hydrocarbons  [benzol];  Process  of  purifying  crude 

.       J.  E.    Thompson,   Mayville,   Wis.       U.S. 

Pat.   1,270,284,   Aug.   20,    1918.       Date   of    appl., 
July  25,  1917. 

Crude  benzol  containing  carbon  bisulphide  is  mixed 
with  aqueous  ammonia  solution  of  about  the  same, 
but  not  greater,  sp.  gr.  than  the  benzol.  The 
impurities  which  combine  with  the  ammonia  are 
allowed  to  subside,  and  the  supernatant  purified 
benzol  is  drawn  off. — C.  A.  M. 

Pitch  burners.    Eng.  Pat.   118.S90.    See  IIa. 

Aromatic     hydrocarbons.       U.S.     Pat.      1,270,219. 
See   IIa. 

Paint.    U.S.  Pat.  1,275,77S.     See  XIII. 

1-Hydroxy     and      1.8-dihydrojcyunthranols.       Ger. 
Pats.  290,091,  301,452,  and  305,880.     Sec  XX. 


IV.-COLOURING  MATTERS  AND  DYES. 

Indigo;  Practical  observations  on  the  determination 

of   .     W.    Heinisch.     Fiirber-Zeit.,    1918,    29, 

183—184,  194—197. 
The  best  technical  method  for  the  determination 
of  indigotin  is  by  titration  with  permanganate. 
The  results  vary  according  to  the  dilution  at  which 
the  titration  is  made  and  the  oxidation  cannot  be 
expressed  in  terms  of  a  simple  chemical  equation; 
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nevertbeleea  the  titration  can  be  sharply  standard- 
ised, :i m  1  hitherto  il  has  been  USUal  to  employ  B 
highly  purified  sample  of  Indlgotln  for  this  purpose. 
Dxperlments  show  that  constant  titration  values 
are  obtained  a1  any  dilution  exceeding  l  pan  of 
Indlgotln  to  18,000  of  crater.    The  author  reeom- 

ini mhIs  a   dilution  of  1  :  25.000  as  a  standard  for  all 

titrations.  As  regards  the  course  of  the  oxidation 
reaction,  it  has  always  been  assumed  thai  l  mol. 
of  Indlgotln  takes  up  -  atoms  of  oxygen  to  form 
isiiin.  but  careful  experiments  by  the  author  show 
that  the  deeolorlsatlon  is  complete  at  a  point 
equivalent  to  exact  iy  80     of  I  his  amount  of  oxygen, 

i.e..  that    111  mols.   of  Indlgotln   are  oxidised    by  IS 

.atoms  of  oxygen  instead  of  by  20.  It  is  therefore 
possible  to  carry  out  the  analysis  of  Indigo  without 
having  recourse  to  a   pure  standard    sample,  by 

Using  permanganate  standardised  in  any  known 
manner,  for  instance  against  ferrous  ammonium 
sulphate,     potassium     let  roxa  late,     or    crystallised 

oxalic  aeid.  The  following  procedure  is  prescribed  : 
0'3 — 05  grm.  of  the  finely  powdered  sample  is 
warmed  at  70*— 80°  C.  wiih  10  c.e.  of  concentrated 
sulphuric  add  in  the  presence  of  50  grins,  of 
garnets  for  half  an  hour  and  the  solution  is  made 
up  to  5(H)  c.c.    Twenty-five  c.c.  of  the  solution  is 

measured  out   into  each  of  two  beakers  and  diluted 

with  .'100  c.c.  of  water.  Both  are  then  Incompletely 
titrated  with  permanganate  (100  c.c.=0'539  grm. 
of  ferrous  ammonium  sulphate -til  grm.  of 
Indlgotln)  until  only  a  faint  green  colour  is  per- 
ceptible: 01  c.c.  of  permanganate  is  then  added  to 
beaker  A  which,  when  compared  against   a  white 

ground  with  beaker  11.  will  show  a  slightly  paler 
green;  0'2  c.c.  is  next  added  to  beaker  B,  so  that 
it  now  shows  the  paler  tint.  Then  after  bringing 
A  to  the  same  tint  by  the  addition  of  2  drops  of 
permanganate,  l  drop  more  in  either  will  com- 
pletely discharge  I  he  colour  of  the  indigotin.  This 
method  of  comparing  lints  is  the  only  one  by  which 
a  definite  end  point  can  he  accurately  judged  in  the 
presence  of  the  residual  reddish  colour  of  most 
samples  of  natural  indigo.— J.  F.   B. 

Logwood  extracts;  Analysis  of  .      G.  Savlni. 

Annan*  ('him.  Appl.,   1918,  10,  26—32. 

Water  :  5  grins,  of  the  extract  is  heated  for  (i  hours 
at  l05°O.  in  a  platinum  basin  10  cm.  in  diameter. 
Ash  :  The  residue  from   the  determination  of  the 

water  is  heated  for  about.  1  hour  in  tin  oven  above 

105  C,  the  temperature  being  gradually  raised  to 
170° — ISO0  C.  The  incineration  is  then  completed 
in  a  muffle,  care  beiug  taken  to  avoid  fusion  of  the 
ash.  Sugars  :  40  gnus,  of  fluid  extract  or  0'2  grm. 
of  dry  extract  is  dissolved  in  about  100  c.c.  of 
boiling  water,  50  c.c.  of  basic  lead  acetate  solution 
added,  with  vigorous  shaking,  and  the  liquid 
rapidly    cooled,    and   made  up   to  200   C.C,  with  an 

additional  IS  to  20  c.c,  of  water  to  compensate  for 
the    volume  of   Insoluble  substances  (20  c.c.  for 

extracts  containing  less  than  10%  Of  sugar,  aud 
15  C.C.  for  those  containing  more  than  10%).  The 
flask  is  shaken,  the  liquid  tillered  rapidly,  and 
100  c.e.  of  the  nitrate  treated  with  a  concentrated 
solution  of  sodium  sulphate'  and  phosphate  to  pre- 
cipitate the  lead,  made  up  to  15(1  c.c,  and  iiltered. 
Sucrose  is  determined  in  the  filtrate  by  Clerget's 
method,  and  reducing  sugars  by  the  usual  method. 
I><t<rtion  of  molasses:  Pure  logwood  extracts 
yield  a  relatively  small  amount  of  ash  (about  2%), 
about  a  quarter  of  which  consists  of  potassium 
carbonate,  whilst  molasses  contains  about  (!  to  7'. 
of  potassium  carbonate.  The  amount  of  potassium 
carbonate  may  be  rapidly  determined  by  titrating 
the  alkalinity  of  the  soluble  ash  with  Ar/10  sul- 
phuric acid,  the  results  being  in  close  agreement 
with  those  obtained  by  gravimetric  determination 
of  the  potassium.  In  the  case  of  adulterated 
samples  the  amount  of  potassium  carbonate  should 


correspond  with  the  amount  of  sucrose  in  the  ex- 
tract,    taking    60%    as   the    average    quantity   of 

sucrose  in  molasses.  In  doubtful  cases,  such  as 
exl  rails  adullcniled  with  tannin  extract  and  con- 
taining sulphurous  acid,  the  potassium  should  also 
be  determined  gru vimetrically. — 0.    A.   M. 

Colouring  matter  as  indicator.    Marinl,    See  XXIII. 

Patents. 

Colouring  matter  [Vandyke  brown],'  Manufacture 
of   organic    and    of   pigments    therefrom. 

W.  A.  Allsebrook,  Derby.  Eng.  Pat.  118,735, 
Nov.  7,  1917.     (Appl.   No.  10,240  of  1917.) 

About  equal  parts  of  finely  powdered  leather  waste 
and  38%  caustic  soda  lye  are  ground  together  for 
about  half-an-hour  until  the  product  becomes  solid 
and  is  soluble  in  water;  the  reaction  takes  place 
more  readily  if  the  mixture  Is  heated  not  above 
70°  C.  A  pigment  is  prepared  from  the  soluble 
colouring  matter  by  mixing  the  solution  with  a 
substratum  such  as  silica  and  precipitating  with 
aluminium  sulphate.  If  calcium  sulphate  be  used 
as  substratum  no  aluminium  salt  is  required'.  If 
the  leather  waste  be  contaminated  with  cellulose 
waste,  an  alkaline  oxidising  agent  such  as  a  hypo- 
chlorite or  peroxide  is  added  to  the  caustic  soda 
solution. — J.  F.  B. 

Dyes  [with  soap];  Universal  and  method  of 

producing  same.  C.  C.  Huffman,  Assignor  to 
Sunbeam  Chemical  Co.,  Chicago,  111.  U.S.  Pats. 
(A)  1,274,041!,  (ii)  1,274,047,  (c)  1,274,048, 
(u)  1,274,049,  July  30,  1918.  Date  of  appl., 
Sep.  24,   1917. 

(a)  A  universal  alkali-proof  blue  dye  is  prepared 
by  saponifying  a  vegetable  oil  with  a  "quantity  of 
sodium  hydroxide  solution  (sp.  gr.  140)  in  excess 
of  that  required  for  saponification,  and  adding  a 
solution  of  Methylene  Blue  to  the  mixture  just 
before  saponification  is  complete,  (is)  A  yellow  dye 
is  prepared  in  a  similar  manner  by  the  addition  of 
a  solution  of  Chrysoidine  to  the  soap  stock,  (c)  A 
brown  dye  is  prepared  by  adding  separately  to  the 
soap  stock  solutions  of  dyestuffs  in  the  following 
proportions:  7-5  parts  of  Aniline  Acid  Red, 
7'5  parts  of  Chrysoidine  Yellow,  5  of  Direct  Black, 
and  05  of  Methylene  Blue.  The  reaction  following 
the  addition  of  each  colour  must  be  substantially 
complete  before  the  next  is  added,  (u)  A  red  dye 
is  prepared  by  adding  a  solution  of  Aniline  Acid 
Bed  to  the  soap  stock  just  before  complete  saponifi- 
cation and  then  raising  the  temperature  of  the 
mixture  to  122°  F.  (49°  C.).— J.  F.  B. 

Naphthol    [sulphur]   due  and    process  of  making 
same.       O.   Bills,   Montclair,   N.J.,  Assignor   to 
Kl lis- Foster   Co.       U.S.    Pat.   1,274,351,    July   30, 
1918.     Date  of  appl.,  Jan.  2.  1917. 
/jl-Xwnnioi.  or  a  mixture  of  naphthol  aud  dinitro- 
phenol   is    fused    with    sulphur   and   alkali   or    an 
alkali  sulphide  between  160°  and  180°  C.  for  about 
5  hours  to  produce  a  black  or  dark-coloured  dye- 
stuff.— J.  F.  B. 


V.    FIBRES;    TEXTILES;    CELLULOSE; 
PAPER. 

Silk;  Degumming  of without  soap.    E.  Risten- 

part.     Fiirber-Zeit.,   1918,   29,  1S1— 1S2. 
According,  to  a  process  of  Voigt  and  Buschhiiter 
(Ger.  Pat.  291,159;  this  J.,  1910,  833)  silk  may  be 
degummed  by  saturating  it  with  a  solution  of  an 
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alkali  salt  of  a  weak  acid,  e.g.,  sodium  carbonate, 
and  si ciming.  The  addition  of  0'5  grin,  of  Monopol 
soap  per  litre  is  an  advantage,  and  after  steaming, 
especially  in  the  case  of  yellow  silks,  the  goods 
are  rinsed  out  in  cold  water  and  preferably  washed 
in  a  hot  soap  bath  to  remove  the  residues  of  gum 
and  colouring  matter.  The  soap  bath  may  be  used 
repeatedly  and  afterwards  employed  for  dyeing 
purposes.  Experiments  made  by  this  process  to 
determine  the  most  favourable  concentration  of 
alkali  showed  that  the  degumming  action  of  the 
soda  depends  on  the  proportion  of  soda  to 
silk  and  also  on  the  concentration  of  the  soda. 
For  any  given  concentration  of  soda  solution  a 
certain  minimum  quantity  of  alkali  must  be  present 
to  effect  complete  degumming  and  the  presence  of 
an  excess  has  no  useful  result.  With  decreasing 
concentrations  of  soda  the  minimum  quantity 
required  for  degumming  also  decreases.  Thus, 
for  a  concentration  of  1%  of  sodium  carbonate,  the 
minimum  quantity  of  soda  required  lies  between 
164  and  235%  of  the  weight  of  the  silk ;  for  05% 
concentration  the  quantity  required  is  between  0/85 
and  T'i.3%  ;  and  for  0  2%  concentration  it  is  between 
0-54  and  10%.  On  the  large  scale  centrifuges  are 
used,  and  the  quantity  of  soda  required  depends  on 
the  quantity  of  soda  solution  left  in  the  goods  after 
centrifuging.  If  the  silk  is  eentrifuged  so  as  to 
retain  twice  its  weight  of  solution,  the  concen- 
tration of  the  latter  should  be  1%;  if  eentrifuged  to 
retain  2-5  times  its  weight  of  liquid,  the  concentra- 
tion should  be  0-5%;  and  if  it  retains  3  times,  the 
concentration  should  be  0-2%.  The  above  variations 
are  explained  by  the  increased  hydrolytic  dis- 
sociation of  the  carbonate  ions  into  bicarbonate  and 
hydroxyl  ions,  which  takes  place  with  decreasing 
concentration.  The  extension  of  the  principle  is 
limited  by  the  danger  of  uneven  saturation  when 
larger  quantities  of  liquid  are  left  in  the  goods. 
Since  only  the  necessary  quantity  of  soda  is  ased 
to  combine  with  the  sericin,  there  is  no  danger  of 
the  fibroin  being  attacked  and  all  traces  of  alkali 
are  removed  in  the  washing. — J.  F.  B. 


Artificial   silks;    The    cross-sections   of  ■ .       De 

Chardonnet.     Compt.es  rend.,  1918,   167,  489—491. 

The  cross-sectional  contours  of  artificial  silks  are 
a  characteristic  indication  of  the  physical  con- 
ditions of  spinning  and  therefore  a  useful  guide  in 
the  identification  of  origin.  The  first  basis  of  classi- 
fication is  the  manner  of  coagulation,  vie.,  coagula- 
tion by  evaporation  in  air  and  coagulation  by 
precipitating  liquids.  Other  things  being  equal, 
threads  formed  by  precipitation  tend  to  be  neither 
so  strong  nor  so  transparent  as  those  formed  by 
evaporation,  since  precipitation  implies  discon- 
tinuity. As  a  rule  the  silks  formed  by  precipita- 
tion show  a  more  or  less  circular  contour  in  the 
cross-section;  those  produced  by  drying  show 
peculiarities  which  influence  their  industrial'  appli- 
cation. Collodion  silks  are  produced  by  the 
Chardonnet  process  in  both  ways.  When  spinning 
by  coagulation  in  water,  a  very  fluid  collodion  is 
employed  containing,  for  instance,  50  grms.  of 
pyroxylin  per  litre  of  alcohol-ether.  When  the 
fluid  thread  emerges  in  a  cylindrical  form  from  the 
spinning  orifice  its  surface  is  immediately  coagu- 
lated on  contact  with  the  water,  and  the  film  so 
formed,  although  very  thin,  preserves  its  integrity 
and,  during  the  drying  of  the  thread,  it  is  folded 
up  on  itself  as  the  cross-sectional  area  is  reduced 
to  correspond  with  the  final  solid  volume.  The 
cross-sections  of  threads  spun  under  such  con- 
ditions show  re-entrant  angles  and  have  generally 
a  stellate  contour.  If  a  thicker  collodion  be  spun 
in  the  same  way,  the  ratio  between  the  original 
volume  and  the  final  volume  of  the  thread  is  not 
so  large  and  the  irregularities  of  the  cross-section 


are  less  pronounced.  With  a  little  practice,  the 
concentration  of  the  collodion  may  be  estimated  by 
an  examination  of  the  sections.  When  spinning 
into  air,  very  much  thicker  collodions  are  em- 
ployed, e.g.,  200 — 250  grms.  of  hydrated  pyroxlyin, 
containing  about  26%  of  water,  per  litre  of  solvent, 
and,  on  the  one  hand,  coagulation  takes  place  far 
less  rapidly,  while  on  the  other,  the  final  solid  has 
a  larger  sectional  area.  Hence  it  follows  that  the 
contour  is  much  less  wrinkled  and  the  sections 
have  a  flattened  curved  shape.  The  "covering 
power"  of  the  silk  increases  in  inverse  ratio  to  its 
apparent  density  and,  other  things  being  equal, 
silks  with  round  and  regular  contours  cover  less 
space.  In  this  respect  the  collodion  silks,  par- 
ticularly those  spun  in  water,  possess  an  advan- 
tage; but  other  considerations  have  favoured  the 
process  of  spinning  in  air,  and  the  superior  covering 
power  of  these  threads  is  sufficient  to  compensate 
for  the  slight  difference  in  real  density  as  compared 
with  natural  silk.  Laboratory  samples  of  extreme 
fineness  having  perfectly  circular  cross-sections 
may  be  prepared  from  a  solution  of  2 — 3  grms.  of 
pyroxylin  in  00  grms.  of  alcohol  and  40  of  ether  by 
spinning  into  dilute  alcohol.  The  alcohol  retards 
the  drying  of  the  surface  of  the  thread,  so  that  the 
centre  dries  as  fast  as  the  periphery  and  the 
cylindrical  form  is  preserved. — J.  F.  B. 


Cellulose  of  cereal  straw;  Nature  of  the  .    //. 

E.  Heuser  and  A.  Haug.  Z.  angew.  Chem.,  1918, 
31,  100— ItiS,  172—176.  (See  also  this  J.,  1918, 
305  A.) 

The  crude  cellulose  prepared  by  the  chlorination 
method  with  the  use  of  caustic  soda  (loc.  cit.)  con- 
tained only  0-35%  of  ash,  whereas  that  prepared 
with  the  use  of  sodium  sulphite  contained  11%. 
The  yield  was  5460%  of  crude  cellulose  with 
furfural  value  1330%,  equivalent  to  2234%  of 
xylan.  Hence  the  calculated  yield  of  true  cellulose 
was  4297%.  The  original  straw  had  furfural  value 
15'4,  equivalent  to  2502%  of  xylan  on  the  dry  and 
ash-free  basis;  thus  4732%  of  the  original  xylan 
remained  in  the  cellulose.  The  proportion  of  xylan 
remaining  in  the  cellulose  varies  inversely  as  the 
yield  of  cellulose  and  is  a  function  of  the  concen- 
tration of  the  caustic  soda  solution  used  for 
extracting  the  chlorinated  products.  For  instance 
the  furfural  value  of  133  was  found  when  a  1% 
solution  of  caustic  soda  was  employed;  with  a 
2%  solution  the  furfural  value  of  the  crude  cellu- 
lose fell  to  104,  and  with  a  3%  solution  to  93. 
The  furfural  value  of  commercial  straw  cellulose 
also  varies  with  the  yield  and  with  the  severity  of 
the  chemical  treatment;  it  may  reach  .18%.  Most 
of  the  xylan  may  be  removed  from  the  crude  straw 
cellulose  preparations  by  repeated  extraction  with 
6%  caustic  soda  solution,  but  it  has  not  been  found 
possible  to  reduce  the  furfural  value  of  the  cellu- 
lose below  1*95%  in  this  manner.  Attempts  to 
remove  the  whole  of  the  xylan  by  extraction  before 
chlorination  as  well  as  afterwards  led  to  a  similar 
result,  and  a  fully  extracted  preparation  from  com- 
mercial bleached  straw  pulp  still  gave  202%  of 
furfural.  Commercial  bleached  straw  cellulose 
shows  a  "  copper  value"  of  30;  unbleached  straw 
cellulose  on  the  other  hand  has  a  "copper  value" 
of  094 — 0'99,  and  bleached  straw  cellulose  which 
has  been  fully  extracted  until  the  furfural  value 
is  reduced  to  the  limit  of  20%  shows  a  "  copper 
value"  of  only  001 — 078.  Moreover,  by  further 
bleaching  and  the  production  of  oxycellulose,  the 
"  copper  value  "  of  this  product  may  be  increased 
to  155  without  any  effect  on  its  furfural  value. 
Hence  it  is  concluded  that  straw  cellulose  does  not 
correspond  to  a  special  type  of  "  natural  oxy- 
cellulose "  hut  is  an  ordinary  cellulose  similar  to. 
that  of  cotton  or  wood,  strongly  contaminated  with 
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a  pentosan  and  modified  by  bleaching  under  indus- 
t  rln  1  conditions  In  such  a  way  that  the  commercial 
palp  contains  a  substantia]  amount  of  oxycellulose. 
The  only  outstanding  qu.-stiou  is  Hi.'  nature  of  the 
residual  L'"o  of  furfural  which  cannot  l>c  eliminated 
by  extraction  of  the  purified  cellulose  C)n  hydro 
l\sis  wiih  1;,  sulphuric  icid  al  l.'5°  O.  for  half-nn- 
bour,  this  furfural-yielding  residue  is  divided  half 
in  the  hydrolysod  licpiid  and  half  In  the  hydro 
cellulose.  An  examination  of  the  licpiid  and  the 
preparation  of  the  bensoate  and  osazone,  m.pt. 
it;o° — 180°  C,  snggested  the  presence  of  xylose,  and 
ir  is  probable  thai  the  residue  In  question  consists 

merely  of  a  trace  Of  \ylan,  equivalent  to  less  than 
I  of  furfural,  which  is  obstinately  retained  by 
the  cellulose,  whilst  10  l.Y,,  of  furfural  may  be 
attributed  to  the  cellulose  Itself,  just  as  in  the  case 
of  cotton  cellulose.  Hydrolysis  with  72%  sulphuric 
tield  followed  by  digestion  of  the  diluted  liquid  at 
120°  C.  for  2  hours,  according  to  I  he  method  of 
(tst  and  WilUening  (this  .T..  1910,  688),  was  carried 
Out    on    thi'    purified     si  raw    cellulose.     The    results 

were  compared  with  those  obtained  with  pure 
dextrose,  observations  being  made  of  cuprie- 
reduoing  power,  polarisation,  yield  of  alcohol  by 
fermentation,  and  the  m.pt.  of  the  osazone.  These 
wen'  all  in  close  agreement  and  afforded  satisfac- 
tory evidence  that  the  resolution  of  straw  cellulose 
to  dextrose  is  practically  complete  and  that  its 
constitution  corresponds  with  that  of  cotton  cellu- 
lose—J.  F.  B. 


Alcohol  from  sisal  waste.    See  XVIII. 

Patents. 

Waste  products   [textiles  from    oil  cloth"};   Process 

of  recovering  .    J.  M.  donees,   Long  Island 

I'itv.    NY.    '   IS.    Tat.   1.27-1. 184,   July  30,  1918. 
Date  of  appl.,  Mar.  31.  1917. 

Thk  textile  base  of  materials  such  as  oil-cloth  is 
recovered  by  digesting  the  cloth  with  a  cold  1  to 
5%  solution  of  caustic  soda.  The  textile  fabric  so 
obtained  is  washed  and  bleached. — C.  A.  K. 

Peat;  Process  anil  apparatus  for  treating  .    C. 

Bouillon.  Paris.     Eng.  Pat.  11S.993,  Mar.  15,  1918. 
(Appl.  No.  41122  of  1918.) 

Peat  is  fed  from  a  hopper  into  a  machine  with 
rollers  in  which  it.  is  milled  and  crumbled,  whence 
ii  pisses  on  to  a  draining  transporter  which  con- 
ducts it  to  a  tank  containing  a  solution  capable  of 
coagulating  blood,  e.g.,  a  dilute  solution  of  calcium 
or  ferric  chloride.  The  mixture  is  then  led  into  a 
rotary  sieve  capable  of  retaining  the  vegetable 
fibres  which  are  collected  by  the  aid  of  water  and 
a  "  launder."  Several  of  such  rotary  sieves  with 
wins  of  different  meshes  may  be  used  in  succession. 
The  impurities  are  then  separated  out  in  a  settling 
tank  in  which  a  movement  may  be  given  to  the 
licpiid  by  the  aid  of  a  piston  moving  in  a  cylinder 
near  to  the  tank,  which  is  provided  with  small 
partitions  forming  compartments.  Afterwards  the 
peat  is  washed  free  from  the  calcium  chloride  and 
dried.— J.  F.  B. 


Cellulose,   particularlii    nood  cellulose;  Process  of 

producing    soda    .       Aktiebolaget    Cellulosa, 

Stockholm.  Eng.  Pat.  llii,:>s.  May  27,  1918. 
(Appl.  No  8750  of  1918.)  Under  Int.  Conv., 
June  1,  1917. 

Wood  is  digested  with  caustic  soda  without  the 
use  of  sodium  sulphide  by  carrying  out  the  process 
in  the  presence  of  a  contact  substance  favouring 
reduction.  Mercury  is  especially  suitable  for  this 
purpose.    The  digestion  liquor  employed  is  weaker 


than  that  commonly  used  and  should  contain  about 
tilt  grins,  of  Na.O  as  eauslie  soda  per  litre.  To 
maintain  this  dilution  and  provide  sutlicient  alkali 
for  the  digestion,  the  wood  may  either  be  boiled 
with  about  double'  the  usual  quantity  of  lye  or  a 
portion  of  strong  caustic  lye  may  be  added  later 
in  the  process  when  the  initial  portion  is  exhausted. 
The  principal  extraction  of  the  inerusling  sub- 
stances should  take  place  at  a  temperature  not 
exceeding  170°  C.  and  the  process  may  be 
accelerated    by   the   application  of  air  pressure. 

The  action  of  the  lye  may  lie  moderated 
by  the  addition  of  a  certain  proportion  of  waste 
lye.  preferably  freed  from  lignin  by  precipitation 
with  carbon  dioxide.— J.  P.  B. 

Celluloid;   Manufacture   of  non-inflammable   . 

II.   Dreyfus,  London.     Eng.   Pat.  118,891,  Sep.  14, 
1917.     (Appl.  No.  13,208  of  1917.) 

Non-inflammable  celluloid  masses,  particularly 
those  having  a  basis  of  cellulose  acetate,  are  sub- 
jected in  the  course  of  manufacture  to  pressures  of 
300  kilos,  per  scp  can.  and  upwards,  which  is  at 
least  double  the  pressure  usually  employed.  The 
resistance  of  the  material  to  weather,  chemicals, 
etc.,  is  considerably  increased. — J.  F.  B. 


Dentifrice  [from  cellulose  hydrate]  and  method  of 
making  tin-  same.     W.  F.  Spies,  New  York,  and 
H.   I).    Pease,  IUchrnond  Hill,  N.Y.,  Assignors  to 
L.   V.   Slaight,    New   York.     U.S.   Pat.  1,275,779, 
Aug.  13,  1918.     Date  of  appl.,  Dec.  20,  1917. 
A  non-abrasive,  hygroscopic  dentifrice  powder  with 
a  basis  of  finely    divided    non-structural  cellulose 
hydrate    is   prepared   by   changing   viscose   into    a 
gelatinous  mass,  <-.g.,   by   treating  viscose  solution 
with  an  acid  salt,  such  as  sodium  bisulphate,  dry- 
ing   and    pulverising   the   precipitate,   washing   the 
powder  until  neutral  or  slightly  alkaline,  and  then 
drying  and  impregnating  it  with   xylenol  or  other 
antiseptic— C.  A.  M. 

Cellulose    acetate;    Preparation    of    .      G.    J. 

Esseleu,  jun.,  Swainpscott,  and  H.  S.  Mork, 
Brookline,  Assignors  to  Chemical  Products  Co., 
Cambridge,  Mass.  U.S.  Pat.  1,275,884,  Aug.  13, 
1918.    Date  of  appl.,  Mar.  6,  1918. 

Cellulose  is  acetylated  without  destroying  its 
fibrous  form,  the  excess  of  acetic  anhydride  is 
separated  from  the  acetylated  product,  the  fibrous 
cellulose  acetate  is  dissolved  and  further  treated 
in  an  acetic  acid  solution  containing  a  catalyst 
until  the  desired  degree  of  solubility  is  obtained, 
and  the  acetone-soluble  variety  of  cellulose  acetate 
is  precipitated  in  granular  form. — J.  F.  B. 

I'hI"  i  :  Device  for   testing   the  tearing  strength   of 
.    R.  O.  Wood,  Brookline,  Assignor  to  A.  D. 

Little,  Inc..  Boston,  Mass.  U.S.  Pat.  1,273,972,. 
.Inly  30,  1918.     Date  of  appl.,  May  5,  1917. 

THE  sheet  of  fibrous  material  is  held  firmly  along 
a  straight-edge,  and  means  tire  provided  for  moving 
a  lever  connected  with  the  gripping  device  up  an 
inclined  plane  at  an  tingle  to  the  base-plane  of  the 
Straight-edge,  the  force  required  to  move  the  lever 
so  as  to  tear  the  sheet  being  indicated  upon  a 
pressure  gauge.— C.  A.  M. 

Paper  article;  Reinforced .     Phonograph  record 

and  method  of  making  same.  P.  Foetschke, 
Milford,  Del.  U.S.  Pats,  (a)  1,274,323  and 
(b)  1,274,324,  July  30,  1918.  Dates  of  appl., 
(a)  Nov.  5  and  (b)  Nov.  12,  1917. 

(a)  Sheets  of  paper,  perforated  and  non-perforated,. 

are  combined  to  form   a  laminated  mass  with  an 

associated   body  of  mineral   cementitious  material 
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consisting  of  magnesium  oxide  and  silex  reduced 
to  a  plastic  condition  by  magnesium  chloride;  the 
outer  surface  may  be  coated  with  a  waxy,  resinous, 
water-repellent  substance,  in)  A  sound  record  is 
made  by  building  a  body  of  layers  of  fibre  sheets 
with  a  cement  of  magnesium  oxychloride  and  a 
filler,  subjecting  the  body  to  pressure,  allowing  it 
to  harden,  and  applying  a  record-receiving  facing. 

—J.  P.  B. 


[Paper]  machine;  Fourdrinier  .       J.    Alpine, 

Stevens  Point,  Wis.  U.S.  Pat.  1,275,S2C>,  Aug.  13, 
1918.  Date  of  appl.,  June  2,  1017. 
The  frame  of  the  machine  is  carried  on  a  platform 
pivoted  on  a  fixed  bed  at  the  receiving  end  and 
adjustably  connected  with  the  bed  at  other  points 
so  that  the  further  end  may  be  raised  or  lowered. 
The  frame  carries  a  breast  roll  at  the  pivoted  end, 
a  couch  roll  at  the  end  distant  from  the  pivoted 
end.  and  a  set  of  suction-boxes  between  the  two 
rolls.  Another  suction-box  is  supported  by  the 
platform  beyond  the  couch  roll  and  a  take-off  roll 
is  similarly  supported  between  the  couch  roll  and 
the  last  suction-box,  a  take-off  conveyor  being 
arranged  to  travel  over  the  take-off  roll  and  the 
suction-box  associated  with  it.  Means  are  provided 
for  adjusting  the  inclination  of  the  platform  and 
frame  by  lowering  or  raising  the  couch  roll  end 
and  for  maintaining  the  tension  of  the  take-off 
conveyor  in  various  positions  of  platform  adjust- 
ment. The  take-off  roll  swings  with  the  platform 
and  the  conveyor  passes  over  rolls  which  are  in 
fixed  relation  to  the  bed.— J.  F.  B. 

Paper-pulp  strainers.  The  Watford  Engineering 
Works,  Ltd.,  and  J.  Paramor,  Watford.  Eng. 
Pat.  118,981,  Feb.  7,  191S.  (Appl.  No.  2234  of 
1918.) 

Sizing  composition  [for  paper];  Absorbent  material 

.       E.  Fues,    Hanau,    Germany.       U.S.  Pat. 

1,276,200,  Aug.  20,  191S.  Date  of  appl.,  June  15, 
1914. 

See  Fr.  Pat.  473,405  and  Eng.   Pat.  19.S1G  of  1914; 

this  J.,  1915,  54G,  1049. 

Glucose.    Eng.  Pat.  11S,G51.     See  XVII. 


VI.-BLEACHING  ;  DYEING;  PRINTING; 
FINISHING. 

Soluble  starch  fur  laundry  purposes.    O.   Keinke. 

Chem.-Zeit.,  1918,  42,  422. 
Since    rice    starch    is    no    longer    obtainable     in 
Germany,  potato  starch  which  has  been  rendered 
soluble  is  suggested  as  a  substitute  for  starching 
collars,  etc.— W.  P.  S. 

Patents. 

Du(  iiuj  machine.     H.  M.  Dudley,  Philadelphia,  Pa. 

U.S.  Pat.  1,275,87S,  Aug.  13,  1918.     Date  of  appl., 

Aug.  3,  1917. 
Within  a  receptacle  having  non-perforated  sides 
are  two  foraminous  plates  which  can  be  main- 
tained at  any  position  of  separation  from  each 
other  so  as  to  form  a  fibre  chamber  of  any  desired 
size;  two  outer  foraminous  plates  are  spaced 
respectively  from  the  inner  ones.  The  top  of  the 
receptacle  is  revoluble  so  as  to  allow  access  to  the 
interior.  Two  series  of  curved  tubular  members 
open  into  the  upper  and  the  lower  part  of  the 
receptacle  respectively.    There  are  also  provided  a 


liquid  supply  tank,  a  pipe  leading  from  above  the 
upper  inner  plate  to  the  liquid  reserve  tank  and 
one  leading  from  below  the  lower  inner  plate  to 
the  same  tank  and  a  pump,  whereby  a  liquid  may 
be  pumped  in  opposite  directions  through  the 
curved  members,  foraminous  plates,  the  fibre 
chamber,  and  the  reserve  tank.  A  small  testing 
device  of  similar  construction  is  connected  ex- 
ternally with  the  circulating  system. — J.  F.  B. 

Silk  and  other  textile  goods  in  hanks;  Apparatus 

for  treating   by  means  of  liquids.       A.  W. 

Schmid,  Basle,  Switzerland.  U.S.  Pat.  1,277,13'!, 
Aug.  27,  1918.     Date  of  appl.,  Oct.  12,  1917. 

The  patent  relates  to  mechanical  means  for  raising, 
lowering,  and  rotating  the  hank  support  and  for 
holding  it  in  its  raised  position. 

Copper     compounds    of    substantive    ortho[hyd,r]- 
oxyazo  dyestuffs;  Process  for  producing  on   the 

fibre  .    E.  Anderwert,  H.  Fritzsche,  and  H. 

Schobel,  Assignors  to  Soc.  of  Chem.  Ind.  in  Basle, 
Switzerland.  U.S.  Pat.  1.270,307,  Aug.  20,  191S. 
Date  of  appl.,  Nov.  4,  1915. 

See  Eng.  Pat.  12,932  of  1915;  this  J.,  1917,  382. 

[Aniline]  Black/  Production   of  upon  textile 

fibres.       E.    A.    Fourneaux,    Manchester.  U.S. 

Pat.  1,277,050,  Aug.  27,  1918.  Date  of  appl., 
Aug.  9,  1917. 

See  Eng.  Pat.  110,502  of  1917;  this  J.,  1918,  463  a. 


VII.-ACIDS  ;   ALKALIS  ;   SALTS  ;  NON- 
METALLIC   ELEMENTS. 

Sulphuric     acid     manufacture;     Large-scale    . 

A.  M.  Fairlie.    Chem.   and  Met.  Eng.,   1918,  IS, 
404—408. 


Sulphuric  acid  is  manufactured  by  the  Tennessee 
Copper  Co.  by  the  chamber  process,  from  the  waste 
fumes  of  copper  blast  furnaces.  There  are  two 
plants,  one  of  two  units  and  one  of  one  unit,  each 
unit  having  a  daily  capacity  of  300  tons  of  acid 
of  60°  B.  (sp.  gr.  1-71).  The  flue  leading  from  the 
blast  furnaces  to  the  Glover  towers  has  a  sec- 
tional area  of  200  sq.  ft.,  and  a  length  of  200  ft. 
to  No.  1  plant,  and  500  ft.  to  No.  2  plant.  The 
waste  gases  contain  3 — 0%  S02  and  vary  in  tem- 
perature between  000°  and  900°  F.  (315°— 4S0°  C.) 
at  the  entrance  to  the  Glover  towers.  To  avoid 
the  stoppage  of  plant  due  to  the  partial  blocking 
up  of  the  flue  by  deposits  of  nitre  caused  by  leak- 
ing or  overflowing  of  the  nitre-pots,  a  system  of 
external  fire-heated  retorts  is  used.  These  retorts, 
10  ft.  in  height  and  8  ft.  in  diam.,  take  1000  lb. 
of  nitre  and  are  fed  automatically  with  sodium 
nitrate  and  sulphuric  acid  in  the  correct  propor- 
tions. The  Glover  towers  are  octagonal  in  shape 
and  are  55  ft.  high  and  30  ft.  in  diam.  The  lead 
curtains  are  lined  with  "  chemical  brick,"  laid  in 
acid-proof  cement.  The  chamber  acid  is  concen- 
trated to  00°  B.  (sp.  gr.  171).  No.  1  plant  is  pro- 
vided with  34  lead  chambers,  67—77  ft.  high,  of  a 
total  capacity  of  3,944,S00  cub.  ft.  No.  2  plaut 
has  four  large  chambers,  40  ft.  high,  with  a 
total  capacity  of  2,227,840  cub.  ft.  The  chambers 
are  fitted  with  the  usual  thermometers  and  hydro- 
meters, and  the  process  is  also  regulated  by  the 
special  analvtical  method  of  chamber  control 
devised  by  the  author  (this  J.,  1917,  190).  The 
Gay-Lussac  towers  of  No.  1  plant  have  lead  cur- 
tains lined  with  acid-proof  brick  walls.  They  are 
eleven  in  number,  and  are  of  various  dimensions. 
No.  2  plant  has  only  one  Gay-Lussac  tower,   and 
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this  is  without  lead  curtains.  It  Is  built  of  aeld- 
proof  brick  laid  In  acid-proof  cement,  end  is 
divided  Into  $6  compartments  provided  with  a 
special  system  of  add  teed  pipes.  No  advantage 
baa  been  obtained  bj  the  one  of  tiiis  type  of  tower. 
Large  lead-antimony  blowers  are  need  to  supple- 
ment the  furnace  Mast  pressure  In  forcing  the 
gases  through  the  chambers.  Blow-casee  con- 
structed of  riveted  wrought  Iron  arc  used  for 
elevating  the  add.  Coolers  of  special  design  have 
been  devised  to  deal  with  the  large  quantities  of 
acid  from  the  Clover  towers.  Atomised  water  is 
used  In  the  chambers  Instead  of  steam,  an  elec- 
trically driven  atomiser,  capable  of  atomising 
.".(I  nails,  of  water  per  hour,  being  employed. 

-S.  S.  A. 

Nitric    acid    manufacture    in    the    I  fitted    Slates; 
Development  in  since  1914.    E.  J.  Pranke. 

('hem.   and  Met.    Bng.,   IMS,  19,  396—396. 

It  is  computed  that  the  production  of  nitric  acid 
(calculated  as  100%  acid)  from  sodium  nitrate 
has  Increased  from  69,000  tons  to  <i50,000  tons  since 
1914,  and  that  in  the  spring  of  1919  the  ammonia- 
oxidation  plants  now  under  construction  will  he 
producing  at  the  rate  of  226,000  tons  of  100%  acid 
per  annum.  This  gives  a  total  of  876,000  tons  of 
101)%  acid,  or  about  nine  times  the  pre-war  pro- 
duction. The  erection  of  many  new  nitric  acid 
plants  using  sodium  nitrate  lias  provided  oppor- 
tunity for  Improvements  to  he  made.  The  instal- 
lation of  modern  fire-boxes  in  place  of  Dutch  ovens 
under  the  retorts  lias  effected  a  reduction  in  coal 
consumption  of  25%.  Acid-proof  iron  has  been 
largely  used  to  replace  chemical  stoneware,  and  a 
larger  absorption  tower  capacity  has  been  pro- 
vided.    The    average    charge*  of    nitrate     lias    been 

Increased  50%.    These  Improvements,  together  with 

modifications  in  the  method  of  operation,  have 
effected  an  Increase  in  the  amount  of  nitrogen 
recovered  as  nitric  acid  from  about  78—80%  to 
92— 94".  .  Progress  is  recorded  in  the  recovery  of 
tut  rous  gases  from  nitration  units.  In  the 
ammonia-oxidation  process,  the  catalyst  \ised  in 
several  of  the  new  plants  is  a  single  tine  platinum 
gauze,  with  an  area  of  about  two  square  feet, 
i  l  ictrlcally  healed.  Another  type  of  catalyst, 
adopted  by  the  Government  experimental  plants  at 
Sheffield,  Alabama,  consists  of  several  layers  Of 
platinum  gauze,  welded  together  at  points,  and 
rolled  into  the  form  of  a  cylinder.  This  is  not 
electrically  heated,  the  heat  of  reaction  maintain- 
ing the  necessary  temperature  after  the  oxidation 
has  been  started  by  external  heating.  No  figures 
.ne  available  for  comparison  of  the  efficiencies  of 
these  catalysts.  The  cost  of  production  of  con- 
centrated nitric  acid  from  sodium  nitrate  and  from 
autoclave  ammonia  gas  is  about  the  same,  but 
ammonia  gas  la  a  cheaper  form  of  nitrogen  than 
sodium  nitrate,  so  that  the  total  cost  is  less  with 
ammonia.  This  difference  in  I  lie  cost  of  the  pro- 
duction of  the  acid  rather  than  considerations 
relating  to  plant  will  probably  be  the  decisive  factor 
in  determining  whether  in  the  future  the  ammonia- 
oxidation  process  will  replace  the  older  process. 

— S.  S.  A. 

Oxalic  acid;  Titration  of  h;i  tin   conductance 

method.       U.   S.  Harned  and  0.   N.   Laird.       J. 
Amor.  Chem.  Sue,  191S.  40,  1213—  121S. 

If  the  electrical  conductivity  of  a  solution  of  oxalic 
acid  is  measured  at  successive  stages  in  the 
addition  of  a  COs-free  sodium  hydroxide  solution, 
there  is  found  to  be  a  sharp  change  in  the  direction 
of  the  curve,  which  is  obtained  by  plotting  con- 
ductivity against  the  quantity  of  added  alkali, 
when  the  formation  of  the  acid  oxalate  is  just 
complete.    The  change  in  the  direction  of  the  curve 


at  tills  point  varies  with  the  dilution  and  becomes 
less  distinct  with  Increasing  concentration.  When 
the  OXaliC  acid  is  dissolved  in  all  e.c.  of  water,  and 
titrated  with  A/10  sodium  hydroxide,  the  conduct- 
ance method  gives  a  sharp  end  point  for  quantities 
of  oxalic  acid  up  to  0-3  grin.  By  the  use  of  A/2 
sodium  hydroxide,  quantities  not  exceeding  US  grin, 
may  lie  satisfactorily  titrated.  If  the  sodium 
hydroxide  is  not  free  from  carbonate,  the  method 
yields  high  results.  It  is  probable  that  the  method 
is  applicable  to  other  dibasic  acids  comparable  in 
strength  with  oxalic  acid  and  may  be  used  in  the 
titration  of  mixtures  of  the  acids  and  acid  salts  with 
sodium  hydroxide  or  in  the  titration  of  mixtures 
of  the  acid  sails  and  neutral  salts  with  hydro- 
chloric add.— II.  M.  D. 


Extraction    of   .        C.   A. 

and  Met.  Eng.,  1918,  19,  432— 


Potash  from    kelp; 

Iliggins.       ('hem. 
433. 

THE  extraction  of  potash  from  seaweed  by  incinera- 
tion is  very  costly,  and  will  probably  continue  only 
as  long  as  the  present  high  price  of  potash  is  main- 
tained. Even  under  modern  methods,  the  cost  of 
harvesting  alone,  in  Californlan  coastal  waters, 
amounts  to  about  81-10  (4s.  Id.)  per  ton  of  raw  kelp 
containing  1-3%  K20;  which  is  equivalent  to  about 
S8G  (say  £18)  per  short  ton  of  K..O,  without 
the  cost  of  drying  and  incineration.  In  a  process 
operated  successfully  by  the  Hercules  Powder  Co., 
San  Diego,  Cal.,  since  1915,  raw  kelp  is 
fermented  with  the  production  of  acetic  acid. 
Fermentation  is  allowed  to  proceed  until  the  greater 
part  of  the  kelp  leaf  dissolves,  when  the  insoluble 
residue  is  removed  by  screening,  and  the  solution 
is  then  neutralised  Willi  limestone.  The  liquid  is 
concentrated  and  three  products  are  obtained  at 
various  stages,  the  first  consisting  mainly  of 
calcium  acetate  and  potassium  chloride,  the  second 
of  the  calcium  salts  of  acetic,  propionic,  butyric, 
and  valeric  acids,  and  the  third  containing  the  bulk 
of  the  potassium  iodide.  The  first  product  is 
distilled  to  recover  acetone  and  acetone  oils,  and  the 
residue  lixiviated  for  potassium  chloride;  the  second 
is  treated  with  alcohol  and  sulphuric  acid  for  the 
production  of  ethyl  esters  which  are  afterwards 
separated  by  fractionation;  and  the  third  is  treated 
with  chlorine  for  the  production  of  iodine  which  is 
subsequently  recovered  by  sublimation.  The 
residual  unfermented  leaves  are  treated  with 
sodium  carbonate  to  extract,  in  the  form  of  a 
soluble  salt,  algiu  which  is  afterwards  precipitated 
and  purified.  Algin  may  find  extensive  uses  in 
the  future  as  a  substitute  for  gelatin  and  vegetable 
gums.  Probably  the  total  production  of  all  the 
harvesting  concerns  in  present  operation  (in  the 
U.S.A.)  does  not  exceed  25  tons  of  S0%  potassium 
chloride  per  day;  and  of  this  more  than  half  is 
recovered  in  the  form  of  high-grade  salt  (95%  KCli 
by  the  fermentation  process. — W.  E.  F.  P. 

Potash  recover:/;  The  Cottrell  process  for  .     L. 

Bradley.     Chem.  and  Met.   Eng.,  191S,   19,   457— 

4t;o. 

The  recovery  of  potash  as  a  by-product  in  the  iron 
and  cement,  industries  is  briefly  reviewed,  special 
reference  being  made  to  the  iron  ores  of  Alabama 
as  potential  sources  of  potash,  and  to  the  use  of 
potash-bearing  silicates,  such  as  felspar  and  the 
Cambrian  slates  of  Georgia,  in  the  manufacture  of 
Portland  cement.— W.  E.  F.  P. 

(las  works;  Analysis  of  spent  purifying  materials 

from  .       Wentzel.       Z.   angew.  Chem.,  191S, 

31,  176. 

Tin:  author  criticises  the  agreement  recently  made 
between  the  Deutsche  Gold  und  Silberseheide- 
anstalt   and  the  German  gas  works  (this  J.,  1918, 
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465  a).  He  contends  that  a  quantity  of  25  grins,  is 
far  too  little  to  afford  a  good  average  sample 
for  the  determination  of  moisture.  The  absolute 
moisture  content  of  the  material  cannot  be 
accurately  determined  on  account  of  the  decom- 
position of  the  ferrocyanide,  and  many  large  gas 
works  base  their  results  on  the  air-dried  material. 
The  method  proposed  for  the  determination  of 
crude  sulphur  is  criticised  on  account  of  the  large 
inaccuracies  of  the  volumetric  methods  of  measure- 
ment adopted  and  the  high  volatility  of  the  solvent 
(carbon  bisulphide)  employed.  On  the  other  hand, 
the  Drehschmidt  method  is  said  to  be  satisfactory 
and  accurate,  being  based  on  gravimetric  prin- 
ciples; differences  up  to  6%  of  sulphur  have  been 
found  by  the  two  methods  and  always  settled  in 
favour  of  the  Drehschmidt  method.  The  oxidation 
by  fuming  nitric  acid  presents  no  difficulties  and 
with  0-5  grm.  of  substance  may  be  completed  within 
4  hours  with  a  consumption  of  not  more  than 
30  c.c.  of  acid.  In  the  new  method  about  240  c.c. 
of  carbon  bisulphide  is  consumed  per  analysis, 
whereas  in  the  Drehschmidt  method  about  50  c.c. 
is  used  and  immediately  recovered  by  distillation. 

—J.  F.  B. 

Metastannic   acid  and    its  compounds.       A.  Klein- 
sclimidt.      Monatsh.  Chem.,  1918,  39,  149—178. 

Nitric  acid  diluted  with  1J — 2  volumes  of  water 
dissolves  tin,  yielding  stannous  nitrate,  and  at 
0° — 15°  C.  the  formation  of  this  substance  can  be 
detected  even  using  undiluted  acid,  but  It  is  then 
accompanied  by  the  formation  of  normal  or  basic 
stannic  nitrate;  the  yellowish  white  precipitate 
obtained  between  0°  and  15°  C.  is  a  mixture  of  a 
white  stannic  nitrate  soluble  in  water  with  an 
insoluble  yellowish-white  basic  stannic  nitrate. 
Stannic  nitrate  at  the  ordinary  temperature  slowly 
changes  into  metastannic  nitrate,  the  transforma- 
tion being  more  rapid  at  higher  temperatures. 
The  powdery  oxidation  product  of  tin  with  hot 
nitric  acid  is  not  metastannic  acid  but  the  nitrate 
of  this  substance,  5Sn02,2HNO,,3H,0,  which 
undergoes  hydrolysis  with  water  yielding  meta- 
stannic acid;  the  nitrate  obtained  with  cold  acid 
has  the  composition  3Sn02,2HNO,,H,0  and  is 
probably  a  mixture  or  compound  of  stannic  nitrate 
SnO(N03)2  with  metastannic  nitrate,  5SnO,,2HNO,, 
3H„0,  the  latter  of  which  is  also  obtainable  by  the 
action  of  nitric  acid  on  metastannic  acid.  Meta- 
stannic acid  and  hvdrochloric  acid  react  yielding  a 
stannyl  chloride  5SnO„2HCl,3H.,0,  which  with 
sodium  hydroxide  gives  a  sodium  metastannate 
5SnO„Na,0,4H00.  It  is  suggested  that  meta- 
stannic acid  has  the  formula  Sn,OJOH),„,  the 
above  nitrate  and  chloride  being  represented  re- 
spectively as  Sn,OJOH)R(NO,)0  and  SnsO,(OH),Cl2. 
(See  also  J.  Chem.  Soc,  Nov.,  1918.)— D.  F.  T. 

Bare  earths.     VII.     Separation  of  holmium.     L.  F. 

Yntema  and  B.   S.   Hopkins.       J.   Amer.    Chem. 

Soc,  1918,  40,  1163—1167. 
Vttemfts  to  separate  holmium  from  yttrium  have 
been  made  by  fractional  hydrolysis  of  the  phthal- 
ates.  The  mixed  hydroxides  were  added  gradu- 
ally to  phthalic  acid  suspended  in  water,  the  acid 
being  kept  in  excess  to  prevent  the  formation  of 
an  insoluble  basic  compound.  The  proportion  of 
phthalic  acid  in  the  resulting  solution  was 
adjusted  so  that  hydrolysis  began  between  50°  and 
60°  C,  and  by  raising  the  temperature  stepwise,  a 
series  of  fractions  of  basic  phthalate  was  obtained 
in  which  the  ratio  of  holmium  to  yttrium  gradually 
diminished.  By  means  of  four  series  of  such 
hydrolyses,  the  holmium  content  of  a  mixture  was 
increased  from  12%  to  25-4%.  Fractional  precipi- 
tation by  the  addition  of  sodium  nitrite  to  a 
neutral  nitrate  solution  was  also   tried  and  in  a 


series  of  such  precipitations  in  which  ten  fractions 
were  obtained,  it  was  found  that  the  first  fraction 
contained  12-5%  of  holmium  as  compared  with 
about  4-8%  in  the  original  rare  earth  mixture.  The 
nitrite  method  is  considered  the  better  of  the  two 
methods  of  separation,  not  only  in  respect  of  effi- 
ciency, but  also  of  the  cost  of  the  materials  used 
and  the  relative  simplicity  of  the  operations 
involved. — H.  M.  D. 

Potash  from  cement  dust.    Dean.     See  IX. 

Sodamide   and  potassamide.       Wohler  and  Stang- 
Lund.     See  XI. 

Fertiliser.     Hlittner.    See  XVI. 

Acetic  acid  and  acetone.    Hibbert.     See  XX. 


Double     rubidium-    and    caesium-metal     chlorides. 
Vermande.     See   XXIII. 


Patents. 

Sulphuric  acid;  Process  of  and  apparatus  for  con- 
centrating     .       H.    G.     Klink,    Moundsville, 

W.  Va.    U.S.  Pat.  1,276,377,  Aug.  20,  1918.     Date 
of  appl.,  Mar.  23,  1917. 

The  weak  acid  is  caused  to  pass  from  the  top  to 
the  bottom  of  a  tower  packed  with  inert  material, 
through  the  interstices  of  which  a  counter-current 
of  hot  air  is  maintained.  Means  for  collecting  the 
concentrated  acid  are  provided  at  the  lower  end 
of  the  tower,  and  the  upper  end  communicates 
with  a  condenser  through  which  the  gaseous 
current  is  passed.  The  liquid  from  the  condenser 
is  concentrated  in  a  series  of  evaporating  pans  and 
then  discharged  into  the  top  of  the  tower. 

— W.  B.  F.  P. 


Alumina;  Purified  crystalline  and  method  of 

making  the  same.    F.  J.  Tone,   Assignor  to  The 

Carborundum   Co.,    Niagara   Falls.        U.S.    Pat. 

1,276,134,  Aug.  20,  1918.    Date   of  appl.,  Jan.   5, 

1918. 

A    mixture    of    aluminous     material,     containing 

between  01  and  1%  of  titanium  oxide,  and  carbon 

is   fused,  separated  from   the  reduced  impurities, 

and  a  solid  oxidising  agent  such  as  iron  oxide  is 

added  and  the  mixture  re-fused  so  as  to   oxidise 

the  carbon  and  carbides  present. — A.  B.  S. 

Magnesium   chloride;   Process    and   apparatus  for 

preparing     [anhydrous]     .        C.     Dantsizen, 

Schenectady,  N.T..  Assignor  to  General  Electric 
Co.  U.S.  Pat.  1,276,499,  Aug.  20,  1918.  Date  of 
appl.,  Apr.  22,  1916. 
Anhydrous  magnesium-ammonium  chloride  is 
charged  into  a  bath  of  magnesium  chloride  heated 
electrically  to  above  300°  C.  in  a  closed  chamber. 
This  communicates  with  a  second  chamber  in  which 
the  vaporised  ammonium  chloride  is  condensed; 
portions  of  the  fused  magnesium  chloride  are 
removed  from  the  bath  at  intervals.— W.  B.  F.  P. 

Gases  lair];  Method  of  treating  [liquefying]  . 

A.  C.    Morrison,    Essex  Fells,   N.J.       U.S.   Pat. 

1,273,929,   July  30,   1918.     Date  of  appl.,   Apr.   4, 

1914. 
In  a  method  of  liquefying  a  paramagnetic  gas  at 
a   temperature  slightly  above  the    normal  boiling 
point,  the  gas  is  subjected  to  the  action  of  a  power- 
ful magnetic  field.     In  the   treatment   of  air   and 
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other  oxygen  mixtures,  separation  is  effected  i>y 
causing  the  gas  to  Bow  al  high  velocity  through 
a  spiral  tube  located  within  the  magnetic  Beld,  the 
constituents  being  removed  separately  from  the 
outer  and  inner  portions  of  the  tube. — W.  ID.  F.  1*. 

sprai/hiii  Uqui&a.    D.8.  Pat.  l,273,S5<>.    See  I. 

Removing  suspended  particles.    U.S.  Pat.  1,276,644. 
See  I. 

Hydrogen.    U.S.  Pat  i.27t;,487.    See  IIa. 

Calcium  acetate      is    Pat.  1,276,643.    See  IIb. 

Aluminium   nitride,    I'.s.    Pat.    1,274,797.    Nee  XI. 

Manganese     depolariser.       r.s.     Pat.     1,275,666. 
See   XI. 

Vm.    GLASS;    CERAMICS. 

Alumina;    Influence    of   on    tlir   fusibility    of 

glasses.     L.   Springer.     Kerani.   Bunds.,  1917,  48, 
248.    J.  Soc.  Glass  Tech.,  1918,  2,  Abs.,  88—89. 

The  author's  experiments  were  similar  to  those  of 
Singer  (this  J.,  1918,  582  a),  except  that  the  mixtures 
were  heated  in  small  crucibles  in  a  glass  furnace 
and  the  progress  of  fusion  followed  by  withdrawing 
samples  at  frequent  intervals.  It  was  found  that  in 
a  high-alkali  glass  or  in  a  normal  glass  of  the 
standard  type  0-5Xa,O,  0-5CaO,  3SiO  ,  addition  of 
alumina,  even  in  small  quantities,  decreased  the 
fusibility  and  retarded  the  lining.  In  glasses  high 
in  lime  and  low  in  alkali,  the  fusibility  was  in- 
creased and  the  fining  accelerated  by  addition  of 
alumina,  the  effect,  within  limits,  being  in  propor- 
tion to  the  amount  of  alumina  added.  It  was  im- 
material whether  the  alumina  was  added  as  kaolin 
or  as  hydrnted  alumina.  Inconclusive  results  in 
regard  to  fusibility  were  obtained  when  pegmatite 
was  used  as  source  of  alumina,  but  the  glasses  made 
with  pegmatite  fined  more  rapidly  in  every  case  than 
those  without  pegmatite.  The  effect  of  alumina  on 
fusibility  appears  to  depend  on  many  factors,  and 
particularly  on  the  composition  of  the  glass,  and  no 
definite  rule  can  be  formulated.  The  total  heat 
consumed  in  heating  the  batch  materials  to  the 
maximum  temperature  of  the  melting  furnace,  in 
decomposing  the  sulphates  and  carbonates  present 
In  the  batch,  in  melting  the  silicates  produced,  and 
in  dissolving  the  excess  silica  is  about  twice  as  great 
in  the  case  of  a  soda-ash  batch  and  three  times  as 
great  with  a  salt-cake  batch  as  the  heat  liberated 
"by  chemical  combination  between  the  acidic  and 
basic  oxides  of  the  batch.  If,  therefore,  part  of  the 
lime  and  alkalis  is  Introduced  already  combined 
as  silicates,  as  is  the  case  when  pegmatite  is  used, 
less  heat,  is  required  In  the  furnace  to  melt  the 
glass.  The  heat  balances  for  four  glass  batches  are 
calculated  in  support  of  thTs  contention. 

Glass;  Polishing hi/  means  of  arifls.  O.  Tarkert. 

Spreehsaal.   191S,  51.   162—163. 

W'rrEN-  acids  are  used  for  polishing  glass  instead  of 
the  customary  mechanical  methods  with  abrasive 
materials,  the  irregularities  in  the  surface  are 
removed  by  solution  of  the  glass.  Hydrofluoric  acid 
Is  chiefly  used,  but  other  acids  fsuch  as  sulphuric 
ticid)  may  be  added  for  subsidiary  purposes  such  as 
the  solution  of  calcium  fluoride  formed  by  the  ad  ion 
of  the  hydrofluoric  acid.     A    solution   suitable  for 


polishing  Bohemian  lead  glass  consists  of  water 
1  part,  sulphuric  acid  2  parts,  and  hydrofluoric  acid 
1  part  :  for  other  glasses  the  most  suitable  soliili.m 
should  be  found  by  trial.  The  solution  should  lie 
heated  to  40°— 50°  C.  and  maintained  at  that  tem- 
perature. The  glass  is  cleaned  by  immersion  for 
45  seconds  in  a  mixture  of  sulphuric  acid  12  parts, 
hydrochloric  acid  1  part,  and  water  100  parts,  and 
then  in  water  at  85°  C.  It  is  then  immersed  for 
30  seconds  in  the  polishing  solution  and  is  after- 
wards washed  thoroughly.  If  one  treatment  is 
insullieient  it  may  be  repeated.  Fine  glass  ware 
may  receive  a  tlnal  polish  with  the  aid  of  tin  ash. 
The  glass  ware  may  be  etched  by  covering  it  with 
a  stencil  and  exposing  it  to  the  gas  evolved  from 
the  polishing  solution.  If  the  glass  is  not  polished 
after  30  seconds'  immersion,  more  hydrofluoric  acid 
should  be  added  to  the  solution.  Good  ventilation 
should  be  provided.  This  method  of  polishing  is 
applicable  to  all  kinds  of  glasses  except  the  very 
finest  ware;  it  is  cheap  and  requires  little  skill. 

—A.  B.   S. 

Glasses  and  glazes;  Phosphoric  acid .    H.  Fritz. 

Chem.-Zeit,  1918,   42,  422. 

Glasses  and  glazes  were  prepared  from  mixtures  of 
lead  oxide,  alkalis,  lime,  barium  oxide  or  zinc  oxide, 
and  phosphoric  anhydride  or  a  phosphate.  When  a 
phosphate  was  used  the  products  were  not  clear,  but 
when  phosphoric  anhydride  was  used  they  were 
mostly  clear  and  occasionally  brilliant.  In  some 
cases  the  introduction  of  015  mol.  of  Al2Oa  made  a 
turbid  glass  or  glaze  clear.  Most  of  the  glazes  pre- 
pared with  phosphoric  anhydride  were  subject  to 
"  crazing."  Brilliant  glazes  free  from  crazing  were 
obtained,  however,  with  a  mixture  of  the  composi- 
tion (01K„O,  OlCaO,  0-8rbO),  0-2A1O,  2P  O  . 

-  3_w:  r.  s. 

Chemical  stoncicarc.  A.  Malinovszky.  Anier.  Inst. 
Chem.  Eng.,  June,  191S.  Chein.  and  Met.  Eng., 
1918,  19,  4S5^87. 

Chemical  stoneware  is  made  of  a  mixture  of  several 
clays,  selected  to  produce  a  body  of  porcelain-like 
character.  Alternatively,  a  low-grade  fireclay  may 
be  used  either  alone  (when  the  ware  should  be 
burned  at  1400°— 1500°  C.)  or  in  admixture  with  an 
impure  clay  of  very  low  fusing  point,  or  other  cheap 
fluxes  such  as  lime  or  furnace  slag.  The  mixture 
should  be  high  in  silica  but  plastic  enough  to  permit 
the  shaping  of  large  articles.  It  should  have  a 
range  of  200°— 300°  C.  between  complete  devitrifica- 
tion and  deformation.  Uniformity  of  composition 
is  essential  and  is  best  secured  by  mixing  and 
blunging  the  materials  with  water,  screening  to 
separate  the  coarser  particles,  and  then  removing 
the  surplus  water  in  a  filter-press.  If  the  coarse 
particles  are  not  removed,  spigots  and  faucets  made 
of  the  material  will  leak.  To  ascertain  the  solu- 
bility of  chemical  stoneware,  weighed  vessels  may- 
be filled  with  concentrated  sulphuric  acid  and 
heated  on  a  sand-bath  at  about  120°  C.  for  12  weeks, 
the  acid  evaporated  being  replaced  by  fresh  acid. 
The  vessels  are  then  allowed  to  cool,  washed  with 
water,  dried  at  140°  C,  cooled,  washed,  again  dried 
at  140°  C,  allowed  to  cool  in  a  desiccator  for  24 
hours,  and  the  loss  in  weight  noted.  In  two  samples 
tested  the  losses  were  0074  and  009S%  respectively. 
Another  method  consists  in  grinding  a  piece  of  the 
stoneware  until  it  passes  completely  through  a 
No.  10  sieve.  The  material  is  then  screened  through 
a  No.  20  sieve  and  about  100  of  the  largest  pieces 
left  on  the  sieve  are  weighed,  washed  with  distilled 
water,  dried  at  110°  C,  cooled  in  a  desiccator  and 
weighed.  They  are  transferred  to  a  platinum 
crucible,  a  mixture  of  concentrated  nitric  acid  10 
parts,  concentrated  sulphuric  acid  25  parts  and 
water  65  parts  added,  boiled  for  about  4  hours  until 


656.1 


Ci.  VIII.- GLASS  ;  CEBAMICS. 


[November  15, 1918. 


all  the  sulphur  tiioxide  fumes  have  been  driven  off, 
cooled,  dilute  nitric  acid  added  and  again  boiled 
for  10  minutes.  The  insoluble  matter  is  washed  free 
from  acid,  dried  at  110°  C.  for  five  hours,  cooled  in  a 
desiccator,  and  the  loss  in  weight  noted.  In  a  sample 
thus  tested  the  loss  was  056%.  Microscopical 
examination  of  good  chemical  stoneware  shows  that 
it  has  a  character  similar  to  lava,  and  that  it  con- 
sists of  a  refractory  material  united  by  a  glassy 
mass.  The  texture  is  sufficiently  fine  for  a  high 
polish  to  be  obtained,  so  that  spigots  and  stoppers 
may  be  ground  to  fit  tightly.  The  chief  minerals 
present  are  quartz,  orthoclase,  plagioclase,  mag- 
netite, and  altered  "  ferro-magnesia  mineral."  The 
quartz  grains  are  surrounded  by  a  thin  glassy  film, 
but  are  otherwise  unaltered.  The  felspar  grains 
are  much  altered  externally  and  gradually  pass  into 
the  ground  mass.  The  heat  appears  to  have  frac- 
tured the  grains  and  to  have  fused  the  materials 
along  the  cracks.  The  original  "  ferro-magnesia  " 
has  been  chiefly  converted  into  magnetite  and  a  glassy 
mass.  The  rate  of  cooling  the  ware  after  burning 
is  important;  too  rapid  cooling  will  produce  brittle 
ware  and  too  slow  cooling  will  cause  too  much 
crystalline  matter  to  be  formed.  The  ware  may 
be  cooled  rapidly  to  the  freezing  temperature  of  the 
eutectic  (S00°— 1000°  C),  but  the  subsequent  cooling 
should  be  very  slow. — A.  B.  S. 

Carborundum      refractories.       S.     C.     Linbarger. 
Chem.  and  Met.  Eng.,  1918,  19,  4S9— 491. 

Carborundum  is  an  important  ingredient  in  refrac- 
tory materials  as  it  increases  their  thermal  con- 
ductivity. It  has  a  low  coefficient  of  expansion, 
great  strength  and  toughness,  and  a  high  specific 
heat,  thermal  conductivity,  and  emlssivity  at  the 
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temperatures  at  which  crucibles,  saggers,  and  other 
articles  made  from  it  are  used.  The  heat-emissivity 
curves  of  various  refractories  are  shown  in  the 
accompanying  diagram  and  other  properties  in  the 
following  table  : — 

Compressive 
Thermal         strength, 
conduitivity  lb.  per  sq.  in. 


Material 
Firebrick     ... 
Sagger  mixture 
Magnesite  ... 
Chrome 

Refrax 

Carbof rax    . . . 

Silica    

The     form    of 


Specific 
heat 
0-192 
0-187 
0-220 
0-174 
0-162 
0-180 
0-191 
carborundum 


0-0034 
0-0033 
0-0071 
0-0067 
0-0275 
0-0243 
0-0020 
most 


1,050 
1,340 
4,800 
3,900 
12,500 
14,700 
2,300 

suitable    for 


ceramic  purposes  ("  carbofrax  ")  is  made  by  bond- 
ing graded  crystallised  silicon  carbide  with  a  small 
proportion  of  refractory  clays  to  secure  a  dense 
body  of  low  porosity  with  about  seven  times  the 
heat-conducting   power   of   a    sagger   mixture  and 


twelve  times  that  of  a  silica  brick,  and  a  load- 
carrying  capacity  over  ten  times  as  great  as  that 
of  sagger  mixtures,  without  the  same  tendency  to- 
soften  at  high  temperatures.  Hence,  saggers  made 
of  carborundum  need  only  be  one-tenth  of  the  pre- 
sent thickness  and  so  would  be  lighter  and  heated 
much  more  rapidly  than  the  present  ones.  Car- 
borundum refractories  will  also  withstand  the  most 
sudden  changes  in  temperature  and  are  not  readily 
attacked  by  the  fused  ash  from  coal.  "  Refrax  "" 
and  "  silfrax  "  are  special  products  prepared  by 
the  action  of  vapours  containing  silicon  on  carbon 
or  silicon  carbide  in  an  electric  furnace,  the  final' 
product  being  pure  silicon  carbide.  Firesand  or 
amorphous  carborundum  is  a'  mixture  of  various 
silico-carbides  forming  the  exterior  of  the  core  pro- 
duced in  the  manufacture  of  carborundum.  It  is 
highly  refractory  and  although  less  stable  than 
carborundum  at  a  high  temperature  has  a  wide 
application  when  bonded  with  fireclay  or  water- 
glass  and  made  into  bricks,  etc.,  or  applied  as  s 
plastic  coating  to  protect  furnace  linings  from  the 
cutting  action  of  impinging  flames. — A.  B.  S. 

Patents. 

Glass-furnace.  H.  E.  De  Vaughn,  Assignor  to  W.  A. 
Jones.  Morgantown,  W.  Va.  U.S.  Pat.  1.274,146, 
July  30,  191S.  Date  of  appl.,  Oct.  6,  1910. 
A  skew  block  supporting  the  cap  of  a  glass-furnace 
has  a  channel  in  its  under  side  and  a  recess  leading 
upward  therefrom.  Within  the  recess  is  a  hollow 
flat  supporting  device,  preferably  of  metal,  which  is 
suspended  by  bars  or  other  means  which  extend 
upwards  through  passages  in  the  block.  The 
suspension  bars  are  enclosed  in  tubes  through  which 
and  through  the  hollow  supporting  device  a  cooling 
medium  is  circulated. — A.  B.  S. 

Porcelain  kiln.    W.    Mellor,   Sebring,  Ohio.     U.S. 

Pat.    1,275,285,    Aug.    13,    1918.    Date    of    appl., 

Mar.  30,  1918. 
An  up-draught  muffle  oven  has  several  fireboxes  on 
one  side,  below  the  sole,  connected  to  lateral  sub- 


sole  flues  and  to  vertical  flues  which  lead  to  separate 
chimneys— one  for  each  side  of  the  oven.— A.  B.  S. 

Kiln      C    H     Zwermann,   Kalamazoo,   Mich.    U.S. 

Pat.    1,275,352,    Aug.    13,    1918.      Date    of   appl., 

June  8,  1918. 
Two  coal-fired  tunnel  kilns  are  placed  side  by  side, 
with  the  inlet  end  of  one  near  to  the  exit  end  of 
the  other,  the  intervening  wall  being  relatively  thin 
and  provided  with  a  longitudinal  flue.  Along  the 
outer  sides  of  the  tunnel  are  perforated  bag  walls, 
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tin'  bottom  of  the  bags  communicating  with  the  Hue 
In  the  Inner  wall.  Heating  Ones  lead  from  the  top 
of  this  outlet  flue  over  the  tops  <>f  the  tunnels, 
downwardly  at  the  outer  sides  towards  the  Inlet 
ends  of  Hie  tunnels  to  heat  the  preheating  zone  In 
each  tunnel.  Discharging  mid  vertical  circulating 
tines,  open  at  top  and  bottom,  for  the  preheating 
zones  are  placed  at  the  outer  sides  of  die  tunnels 
and  on  opposite  sides  of  the  common  wall,  so  as  to 
create  ■  cooling  circulation  near  the  exit  end  of 
each  tunnel  and  a  beating  circulation  near  the 
charging  end.— A.  B.  s. 

Comportment  Win.  it.  II.  McBlroy,  Assignor  to 
The  International  Clay  Machinery  Co.,  Dayton, 
Ohio.     I'.S.    Tat.    1,275,712,   Aug.   13,  191S.     Date 

of  appl.,   Sep.    t.    191  i  . 

l'oii  chamber  in  a  gas-tired  continuous  kiln  of  the 
transverse  arch  type  is  provided  with  a  transverse 
bag  wall  along  one  side,  a  leather  -wall  forming  a 
connecting  flue,  and  a  perforated  floor,  portions  of 
the  floor  adjacent  to  the  bag  wall  heing  non-per- 
forated.  The  connecting  Hues  and  the  perforations 
in  the  floor  all  communicate  with  the  main  flue. 

—A.  B.  S. 

Refractory    material.      ,T.    M.    Allen,    Assignor    to 

I'ellhauer-Allen  Manufacturing  Co., St,  Louis,  Mo. 

D.S.  Pat  1,275,854,  Aug.  13,  IMS.     Date  of  appl., 

Nov.  10,  1017. 

A  iikfractoky  material  consist  ing  of  48}%  of  fireclay, 

48J%  of  anthracite  coal,  and  3%  of  galena.— A.  B.  S. 

Vlai/;  Process  cf  hydratiinj  .     J.  S.  Laird,  Ann 

Arbor,  Mich.  D.S.  Pat.  1,275,705,  Aug.  13,  1918. 
Date  Of  appl.,  Dec.  24,  1917. 
Calcined  clayey  material  is  hydra  ted  and  Its 
plasl icily  is  increased  In  subjecting  it  to  the  action 
of  steam  under  pressure  at  a  temperature  above 
100°  O.  whilst  working  the  mass.— A.  B.  S. 

Crystalline  alumina.     U.S.  Pat.  1,276,134.     See  VII. 
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Potash  from  cement  dust;  Wet  process  for  extract- 
ing   .    J.  6.  Dean.       Chcm.   and  Met.  Eng., 

1918,  19,  439-  117. 
At  the  works  of  the  South-western  Portland  Cement 
Co.,    Vlctorvllle,    California,    l    ton   of  potassium 
sulphate   iht  day    is  now    being   extracted    from 
cement-kiln  dust  by  a  process   in  which  the  hot 

kiln   gases   are   saturated    with    water    vapour   and 

then  cooled  to  the  lowest   permissible  temperature 

before  discharge.   BO   that    the    dust    Is   precipitated 

In  the  form  of  a  sludge  containing  potassium  salts 

in  solution.  The  gases  are  saturated  with  water 
vapour  in  a  spray  Chamber,  and  cooled  in  a  ■  on- 
deiiser-evaporalor   designed    to    utilise    the    heat    of 

the  gases  for  concentrating  the  weak  solutions 
obtained.  Owing  to  Imperfect  atomisation  of  the 
oil  fuel  employed,  the  atmosphere  within  the  kiln 

is  reducing;  and  Hie  dusty  gases  contain  sulphides, 

poK  sulphides,  and  thloSUlphates,  in  addition  to 
sulphates,  of  potassium  and  sodium.  The  sulphides 
arc  converted  into  sulphates,  thiosulphates,  and 
carbonates  by  reaction  with  carbon  dioxide  and 
water    In   the   spray   chamber;    and    the  carbonates 

Into  sulphates  by  passing  the  filtered  liquid  through 
a  bed  of  gypsum,  which  kilter  is  prevented  from 
dissolving  In  the  alkali  thlosulphate  by  the  presence 
of  an   excess  of  carbon  dioxide.       By  evaporating 


the  solution  to  crystallisation,  a  product  consisting 
of  potassium  sulphate  in  admixture  with  a  hydrous 
double    thlosulphate    Of    potassium    and    sodium    is 

Obtained  which,  on  being  dried  anil  heated  to  de- 
compose part  of  the  thlosulphate,  yields  a  market- 
able product  containing  about  90%  of  potassium  sul- 
phate. The  formal  ion  of  the  double  thiosulphato 
may  be  prevented,  and  pure  potassium  sulphate 
crystallised  out  from  the  boiling  solutions,  by  the 
addition  of  sufficient  sodium  sulphate  to  the  liquid 
at  the  appropriate  stage.  By  reason  of  the  com- 
paratively low  temperature,  due  to  the  reducing 
conditions  obtaining  within  the  kiln,  only  about 
IV  ,  of  the  total  potash  In  the  charge  is  volatilised. 
Oxidising  conditions,  although  producing  a  higher 
kiln  temperature,  would  greatly  increase  the  diffi- 
culty of  handling  the  solutions  and  render  the 
separation  of  the  potassium  and  sodium  salts  practi- 
cally impossible.  At  present  the  operating  cost.  Is 
nearly  covered  by  the  value  of  the  returned  dust. 
Details  are  given  of  the  general  design  and  opera- 
tion of  the  plant.— W.  E.  F.  P. 

Planter;    Importance    of    the    valuation     of    . 

E.  Link.  Tonind.-Zeit.,  1918,  42,  525—520. 
Heavily  adulterated  plasters  and  some  plaster  sub- 
stitutes are  now  on  the  market  in  Germany.  One 
of  the  former  examined  by  the  author  was  found 
to  consist  of  plaster  of  Paris.  3S-59%,  calcium  car- 
bonate 20TS%,  hydrated  lime  3905%,  magnesia 
0-45%,  and  insoluble  residue  1-12%.  It  appears  to. 
have  been  made  by  mixing  plaster  of  Paris  with 
dry  slaked  lime,  the  latter  having  absorbed  carbon, 
dioxide  from  the  air.  Its  composition  explains  its 
peculiar  behaviour  when  sprinkled  into  water,  the 
low  strength  of  the  plaster,  and  its  softness  when 
set.— A.  B.  S. 

Potash  recovery.    Bradley.    See  VII. 

Patents. 

Uriel:*,  slabs,  columns,  and  the  like;  Composition 

and  manufacture,  of  and  structures  erected 

therewith.  A.  T.  O.  Quick,  British  Expeditionary 
Force.  Eng.  Pat.  119,152,  Dec.  1,  1917.  (Appl. 
No.  17,783  of  1917.) 

Bricks,  slabs,  columns,  or  the  like  are  made  from 
a  mixture  of  4  parts  of  powdered  chalk  and  1  part 
of  Portland  or  like  cement  by  gauging  with  water 
and  allowing  to  set  in  moulds.  For  rapid  construc- 
tion the  bricks  are  made  with  open-ended  passages 
and  when  assembled  arc  fixed  in  position  by  cement 
introduced  Into  the  passages  so  as  to  form  keys. 

Bricks;  Stepped for  the  walls  of  buildings  and 

arid  plants.  W.  II.  Kenyon,  llaslingdeii,  and 
W.  Smith,  Accrington.  Eng.  Pat.  119,0S7,  Sep.  20, 
1917.     (Appl.  No.  13,519  of  1917.) 

Lagging.    Eng.   Pat.   118,871.    Sec  I. 


X.    METALS  ;  METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Selenium  ami  tellurium;  Recovery  of in  copper 

refining.     M.  II.  Merriss  and  II.  T.  Binder.     Eng. 
and  Min.  J.,  1918,  106,  443—445. 

I\  the  electrolytic  refining  of  crude  copper  bullion 
tlie  selenium  and  tellurium  present,  are  concentrated 
in  the  anode  slimes,  from  which  they  are  recovered 
in  various  ways.  (1)  The  button  of  noble  metals 
obtained  by  cupollation  of  the  slimes  with  lead  is: 
fused    with    sodium    carbonate    and    nitrate;    the 
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"  nitre  slag,"  which  contains  the  bulk  of  the 
selenium  and  tellurium,  is  extracted  with  hot 
water,  giving  a  solution  of  selenite  and  tellurite. 
(2)  The  flue  system  of  the  eupellation  furnace  is 
equipped  with  a  scrubber  or  Cottrell  apparatus.  In 
both  cases  it  is  necessary  to  saturate  the  gases  with 
water,  and  the  water,  after  being  circulated  re- 
peatedly, forms  a  cheap  source  of  selenium.  The 
wet  sludge  from  the  scrubber  is  filter-pressed. 
(S)  The  flue-dust,  or  the  filter-pressed  sludge  from 
(2)  is  roasted  at  a  low  red  heat;  crystals  of 
selenium  dioxide  are  obtained  by  cooling  the  roaster 
gases  in  chambers.  (4)  The  flue  dust,  instead  of 
being  roasted,  may  be  extracted  with  water, 
selenium  dioxide  dissolving.  The  residue  is  treated 
with  sulphuric  acid  and  bleaching  powder,  whereby 
the  elementary  selenium  is  oxidised  and  dissolved. 
The  alkaline  solution  obtained  under  (1),  on  being 
acidified  with  sulphuric  acid,  yields  a  precipitate 
of  tellurous  acid.  The  acid  filtrate,  or  the  solu- 
tions obtained  under  (2)  or  (4),  are  reduced  with 
sulphur  dioxide  to  precipitate  the  selenium.  The 
latter  is  washed  free  from  acid  and  digested  with 
boiling  water  to  transform  it  into  the  black  modifi- 
cation. The  dried  tellurous  acid  precipitate  is  re- 
duced with  lampblack  or  ground  charcoal  in  a 
crucible  furnace  and  cast  into  cake  or  stick  form. 
Alternatively,  the  tellurous  acid  may  be  dissolved 
in  4  parts  of  strong  hydrochloric  acid  and  the  solu- 
tion precipitated  with  sulphur  dioxide,  the  solution 
being  diluted  but  not  to  such  a  degree  as  to  re- 
precipitate  tellurous  oxide. — W.  R.  S. 


Zinc;  Analysis  of  commercial  .     I..   Bertiaux. 

Ann.  Chim.  Analyt.,  1918,  23,  161—169,  181—191. 

Leah  is  determined  electrolytically  as  dioxide,  after 
the  sample  has  been  dissolved  in  a  mixture  of  copper 
nitrate  solution  and  nitric  acid.  To  determine  iron, 
the  metal  is  dissolved  in  sulphuric  acid,  and  the 
ferrous  salt  titrated  with  permanganate  solution; 
this  gives  the  iron  approximately,  but  for  more 
accurate  work,  the  iron  may  be  determined  colori- 
metrically  in  a  portion  of  the  titrated  solution  by 
means  of  thiocyanate.  Tin  is  not  often  present;  it 
may  be  determined  in  the  usual  way  as  metastannic 
acid.  Antimony  is  separated  from  the  tin  by  the 
oxalic  acid  method.  Copper  and  cadmium  are 
determined  electrolytically,  the  latter  from  an 
alcoholic  alkaline  cyanide  solution.  Arsenic  is 
separated  by  distillation  and  titrated  with  iodine 
solution;  the  residue  from  the  arsenic  distillation 
may  also  be  used  for  the  determination  of  the  anti- 
mony. Sulphur  is  evolved  as  hydrogen  sulphide 
which  is  absorbed  in  ammoniacal  silver  nitrate  solu- 
tion, and  carbon  is  determined  by  oxidation  with 
chromic  acid  and  sulphuric  acid,  the  resulting 
carbon  dioxide  being  absorbed  in  potassium 
hydroxide  and  weighed. — W.  P.  S. 


Zinc  slags.     O.  Miihlhaeuser.     Metall  u.   Erz,  1918, 
IS.  303-305. 

The  amount  of  slag  formed  in  the  retorts  during 
distillation  should  be  small,  and  its  composition 
should  be  controlled  by  mixing  the  charge  in  suit- 
able proportions  so  that  it  has  as  little  action  on 
the  retort  as  possible.  An  average  slag  sample 
obtained  by  distilling  a  mixture  of  Joplin  and  Wis- 
consin ores  was  found  to  have  an  oxygen  ratio  of 
1 :  2-8,  approaching  that  of  a  trisilicate.  It  was 
very  viscous  at  dist'l'ation  temperatures  and  formed 
an  internal  coating,  the  thickest  part  of  which  was 
on  the  bottom  of  the  retort.  The  latter  was  thus 
protected  from  corrosion,  and  the  loss  of  zinc  by 
vapour  diffusion  decreased.—  W.  R.  S. 


Tin;  Crystal  structure  of .    A.  J.  Bvl  and  N.  H. 

Kolkmeyer.    Cheiu.  Weekblad,  1918,  13,  1077—1078. 

Ay  application  of  the  Rontgen  ray  method  to  the 
determination  of  the  crystal  structure  of  tin. 

—A.  J.  W. 

Flotation;  Effect  of  addition  agents  in .  M.  H. 

Thornberry  and  H.  T.  Mann.  Bull.  School  of 
Mines  and  Met.,  Univ.  of  Missouri,  Nov.,  1917. 
4S  pages. 

A  fuller  account  of  work  the  chief  results  of  which 
have  been  published  previouslv  (see  this  J.,  1918, 
93  a,  153  a). 

Potash   recovery.    Bradley.     See  VII. 

Patents. 

Chromium;  Depositing  upon,  metals,  particu- 
larly   iron,   chemically.       E.   E.   Burnett,    Hayes 
Town,  Middlesex.     Eng.  Pat.  118,182,  Oct.  4,  1917. 
(Appl.  No.  14,330  of  1917.) 
Iron  or  steel  may  be  rendered  rust-proof  by   sub- 
jecting the  cleaned   and  grease-free  metal  to  the 
action  of  a  heated  solution  of  chromium  phosphate, 
preferably  containing  an  excess  of  phosphoric  acid. 
The  solution  may  be  prepared  by  the  action  of  a 
1  to  2%  solution  of  phosphoric  acid  on  chromite  or 
chrome  ore. — C.  A.  K. 


Steel;  Method  of  converting  iron  ores  directly  into 

.     H.  A.   Greaves  and  H.   Etchells,  Sheffield. 

Eng.  Pat.  118,647,  June  12,  1917.     (Appl.  No.  8366 
of  1917.1 

A  rotary  inclined  tube  furnace  is  arranged  in  com- 
bination with  an  electric  smelting  furnace  so  that 
the  tube  furnace  discharges  into  a  hopper  or  shoot, 
which  in  turn  discharges  through  the  crown  of  the 
electric  furnace.  Connections  between  the  various 
parts  are  flexibly  luted  to  provide  gas-tight  joints, 
whilst  allowing  the  ordinary  manipulation  of  the 
furnace.  The  electric  furnace  is  first  charged  with 
ore  mixed  with  powdered  carbon  and  the  charge 
melted,  the  gases  given  off  during  this  process  pass 
ing  through  powdered  or  granulated  ore  in  the  tube 
furnace  in  which  partial  reduction  of  the  ore  takes 
place.  The  ore  thus  enters  the  electric  furnace  in 
a  heated  and  partially  reduced  condition  and 
powdered  carbon  is  added  to  effect  full  reduction, 
after  which  refining  operations  are  completed. 
Owing  to  the  intermittent  operation  of  one  furnace 
it  is  advisable  that  two  or  more  refining  furnaces 
should  be  fed  from  one  tube  furnace. — C.  A.  K. 


Case-hardening.  A.  E.  Bamfield,  Bristol.  Eng. 
Pat.  11S,9S3,  Feb.  IS,  1918.  (Appl.  No.  2823  of 
1918.) 

To  prevent  the  localised  penetration  of  carbon 
during  case-hardening  of  steel  articles,  the  cleaned 
steel  is  coated  with  a  plastic  paste  composed  of 
50%  of  sodium  silicate,  25%  of  china  clay,  18J%  of 
amorphous  silica,  and  6J%  of  fine  silver  sand.  An 
impervious  coating  is  formed  during  the  heating. 
The  paste  may  be  similarly  applied  to  prevent  de- 
carburisation  during   annealing. — C.   A.   K. 

Pig-iron:  Method    of  producing  .     V.   H.  Croc- 

kard,  Birmingham,  Ala.  U.S.  Pat.  1,274.245. 
July  30,  1918.    Date  of  appl.,  Apr.  2,  1917. 

Pig-iron  low  in  phosphorus  is  obtained  by  smelting 

steel  scrap  with    suitable  quantities   of  coke  and 

fluxes  in  a  blast   furnace. — TV".  R.  S, 
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t'l-rro-siiii  i<l<\-  Manufacture  of  shaped  oastinos  of 

.    N.  G.  iviinot,  Assignor  to  United  States 

Allows  Corporation,  New  York.  l'.S.  1'mI. 
1,274,880,  July  30.  VMS.  Date  of  appl.,  Dec.  19, 
1917. 
l-'Kiiiiors  and  siiicious  materials  are  heated  In  an 
electric  furnace  with  carbonaceous  material  hi  such 
proportions  as  to  obtain  ferrosllicon  containing 
in    u\%   SI.      The  molten  alloy  is  poured  Into  a 

Shaped  mould,  or  flrsl   Into  a    mixer  until   sufficient 

material  has  been  obtained  tor  the  casting, 

\V.    K.    S. 


Iron;  Process  of  electrolytiootty   pi  mincing   . 

A.  T.  C.  Estelle,  llngen,  Germany,  Assignor  to 
M.  P.  Wljkstroin,  Stockholm,  Sweden.  l'.S. 
Put.  1,275,161,  Aug.  6.  pus.  Hate  of  appl.,  Nov.  22, 
1916. 

Iron  is  produced  elect  rolydcully  by  treating  com- 
pounds, such  as  oxides,  of  Iron  with  caustic  alkali 
or  alkali  carbouate  at  high  temjieratures,  and  sub- 
jecting a  slime  of  the  caustic  alkali  solution  and 
the  Iron  compounds  to  electrolysis.  By  mixing  with 
the  iron  compounds,  compounds  of  other  metals, 
such  as  cadmium,  which  can  be  precipitated  under 
the  prescribed  conditions,  iron  alloys  may  be 
obtained— B.   N. 


Etching  steel  or  other  like  plates;  Method  of . 

W.  S.  Eaton,  Sag  Harbor,  N.Y.  U.S.  Pat. 
1,275,408,  Aug.  13,  1918.  Date  of  appl.,  Nov.  28, 
1916. 

Thk  plate,  with  some  parts  protected  by  a  resist,  Is 
submerged  In  an  electrolytic  bath  composed  of  a 
chloride  solution  of  such  strength  that  it  has  little 
or  no  corrosive  action  on  the  metal.  The  plate 
forms  the  anode  in  the  electrolytic  cell,  and  the 
voltage  of  the  current  used  is  below  the  decom- 
position voltage  of  the  electrolyte,  but  sufficiently 
high  to  dissociate  the  chlorine  from  the  solution, 
the  etching  being  done  by  the  gas  in  a  nascent  state. 

— B.  N. 

Steel;  Process  for  hardening  .    J.  W.  Gilbert, 

Assignor  to  D.  H.  Parker,  Windsor,  Vt.  U.S. 
Pat.  1,275,242,  Aug.  13,  1918.  Date  of  appl., 
May  8,  1916. 

High-speeo  steel  is  heated  slowly  to  about.  700°  F. 
(370°  C),  then  more  rapidly  to  1500°  F.  (815°  C), 
and  at  a  still  more  rapid  rate  to  a  maximum  of 
2000°— 2T.000  P.  (1090°— 1370° C).  The  steel  is  with- 
drawn and  cooled  in  a  metal  bath  to  between  700° 
and  1500°  P.  (370°— 815°  C),  and  finally  cooled  in 
air  to  below  200°  F.  (93°  O.).— C.  A.  K. 

Armour-plates;  Method  of  and  apparatus  for  cast- 

iiui .     L.  Gathmann,  Washington,  D.C. ;  O.  G. 

Foley,  administratrix.  U.S.  Pat.  1,276,517, 
Aug.  20.  1918.     Date  of  appl.,  Feb.  15,  1916. 

Molten. metal  cast  in  a  mould  is  caused  to  cool  more 
regularly  by  passing  a  cooling  medium  horizontally 
through  the  lower  portion  of  the  metal,  and  a  heat- 
ing medium  through  the  upiier  ]>ortion.  A  metallic 
mould  built  in  sections  Is  provided  with  a  number 
of  horizontal  hollow  cores  supported  by  the  sections, 
by  means  of  which  the  heating  and  cooling  are 
effected. — C.  A.  K. 

Zinc;    Electrolytical    production    of    .      G.    H. 

Clevenger,    Palo   Alto,   Cal.,    U.S.A.      Eng.    Pat. 

115,847,    May  7,   1918.     (Appl.  No.  7667   of  1918.) 

Under  Int.  Conv.,  May  7,  1917. 
In  the  eleetrodeposition  of  zinc  from  a  zinc  sulphate 
electrolyte,   metals,   such    as  cobalt,    are   removed 


from  the  electrolyte  by  precipitation  with  nitroso- 
(3-naphthol,  the  latter  being  formed  within  the  elec- 
trolyte by  the  interaction  of  linely-divided  /J-naph- 
thol,  an  acid,  and  a  soluble  nitrite,  such  as  sodium 
nitrite.  The  elect  rolyte  Is  Subsequently  treated  with 
zinc  dust  to  decompose  the  nitrite  or  nitrate. 

— B.  N. 

Zinc'  /Voces*  of  ir<  titiiu) .    c.  A.  II.  de  Saulles, 

New  York.       U.S.  Pat.  1,274,249,   July  30,   1918. 
Date  of  appl.,  Nov.  3,  1915. 

Zinc  containing  lead  is  first  melted  to  allow  a  large 
proportion  of  the  lead  to  separate  by  gravity.  The 
zinc  is  then  distilled,  and  the  distillate  kept  In  a 
molten  condition  until  a  large  quantity  has  col- 
lected.—W.  B.  S. 

Smelting  furnaces  and  the  like.  J.  Gaunt,  D.  Brook- 
held,  and  J.  Tylor  and  Sons,  Ltd.,  London.  Eng. 
Pat.  118,750,  Nov.  24,  1917.  (Appl.  No.  17,367  of 
1917.) 

A  HOPPER  lined  with  refractory  material  and  having 
a  hinged  cover  is  attached  to  a  smelting  furnace  so 
that  the  products  of  combustion  pass  through  and 
preheat  a  charge  in  the  hopper,  afterwards  escaping 
through  a  side  flue.  The  base  of  the  hopper  Is 
suitably  shaiied  to  deflect  the  hot  gases  into  the 
preheater.  Attachment  to  the  furnace  may  be  made 
by  means  of  a  loose  grooved  ring  and  the  whole 
may  be  lifted  away  to  give  access  to  the  furnace. 

— O.  A.  K. 

Boasting  furnaces;  Mechanical  .      A.  Ramen, 

llelsingborg,  Sweden.     Eng.  Pat.  118,812,  Apr.  12, 
1918.     (Appl.  No.  6271  of  1918.) 

The  revolving  shaft  of  a  mechanical  roasting  fur- 
nace contains  a  movable  and  detachable  water- 
supply  pipe  for  each  stirring-arm;  the  pipe  at  Its 
outlet  end  is  connected  to  a  hollow  valve  body  which 
corresponds  to  a  valve  seat  surrounding  the  water 
inlet  of  the  circulating  channel  of  the  arm,  and  is 
adapted  to  be  tightly  pressed  against  the  seat.  The 
member  for  pressing  the  valve  body  against  its  seat 
may  be  situated  within  the  furnace  shaft  or  the 
stirring-arm.  The  valve  body  may  be  mounted  on 
an  inner  lining,  the  interior  of  which  communicates 
with  the  water  supply;  the  lining  has  an  opening 
communicating  with  an  outlet  in  the  valve  body. 

— W.  R.   S. 

Furnaces   for   roasting    blende,   pyrites,    or   other 

materials;    Mechanical   .      H.    C.    Bingham, 

London.  Eng.  Pat.  118,940,  Nov.  13,  1917.  (Appl. 
No.  16,636  of  1917.) 
In  a  roasting  furnace  of  the  superimposed  hearth 
type,  the  upper  surfaces  of  the  hearths  are  inclined, 
so  that  the  flow  of  material  under  the  action  of  the 
rabbles  is  constantly  opposed  by  the  Inclination  of 
the  hearth  to  a  greater  or  lesser  extent  according 
to  the  degree  of  mobility  of  the  material  treated, 
in  a  modification  some  of  the  hearths  are  so  in- 
clined, the  others  being  horizontal. — C.  A.  K. 

Furnace;   Electric   [for   sintering    tungsten]. 

C.    A.   Pfanstiehl,   Waukegan,    111.,    Assignor   to 

Pfanstiehl  Co.,  Inc.,  North  Chicago,  111.       U.S. 

Pat.    1,273,920,    July   30,    1918.       Date   of   appl., 

Nov.  19,  1914. 
A  furnace  for  sintering  ingots  of  compressed 
metallic  tungsten  powder  at  or  near  its  fusing  tem- 
perature comprises  a  refractory  tube  forming  a 
heating  chamber,  with  a  pair  of  water-cooled 
terminal  blocks  at  the  ends.  Two  parallel  rods  of 
ductile  metallic  tungsten  of  fibrous  structure  are 
interposed  between  the  terminals,  so  as  to  form  a 
cradle    for    supporting    and    maintaining    intimate 
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contact,  with  the  ingot  to  be  sintered.  An  atmo- 
sphere of  hydrogen  is  maintained  within  the 
chamber  during  the  sintering  operation,  and  an 
electric  current  is  passed  from  one  block  to  the 
other  through  the  cradle,  so  as  to  raise  the  tempera- 
ture of  the  latter  to  the  fusing  point  of  metallic 
tungsten. — B.  N. 

Alloys,  and  process  of  making  the  same.  F.  Milli- 
ken,  New  York.  Eng.  Pat.  118,825,  May  17,  1918. 
(Appl.  No.  S2S9  of  1918.) 
An  alloy  containing  Cu  GO— 70,  Ni  6—9,  Fe  4—6, 
Zn  12—16,  Pb  2—3%,  and  a  trace  of  phosphorus, 
is  claimed  to  be  immune  to  corrosion  by  sulphuric 
acid.— W.  K.  S. 

Alloy  for  resistance  elements,  etc.  W.  B.  Driver, 
East  Orange,  N.J.  U.S.  Pat.  1,274,250,  July  30, 
1918.  Date  of  appl.,  Jan.  2,  1914. 
A  ductile  and  malleable  alloy  of  high  specific 
electric. resistance  contains  at  least  1%  Ti  and  over 
20%  Ni.  Some  examples  are  given  in  the  following 
table  :  — 


Hesistance, 

Ni 

Cr 

Ti 

Fe 

Mn 

microhms 
per  cm.  cube 

/o 

/o 

V 

/o 

/o 

% 

75 

— 

6 

19 

— 

77 

68 

15 

4 

11 

2 

117 

65 

— 

8 

27 

— 

96 

65 

— 

6 

19 

10 

106 

60 

12 

1 

24 

3 

112 

60 

12 

6 

19 

3 

125 

40 

15 

6 

39 

112 

30 

10 

6 

54 

117 

30 

Cu 

6 

64 

— 

100 

80 

10 

3 

— 

7 

48 

75 

— 

8 

— 

17 

57 

45 

45 

3 

— 

7 

77 

94 

— 

5 

1 

— 

32 

— W.  K.   S. 

Roasting   ore;   Process  for  .     C.    H.    Fulton, 

Cleveland,  Ohio,  Assignor  to  Metallurgical 
Laboratories,  Inc..  Chicago,  111.  U.S.  Pat. 
1,273,844,  July  30,  1918.  Date  of  appl.,  Aug.  19, 
1916. 

Finely  divided  ore  is  suspended  in  a  slow  current 
of  preheated  air  and  caused  to  pass  into  a  chamber 
which  is  heated  to  a  temperature  above  the  ignition 
point  of  the  ore.  The  desulphurised  ore  is  then 
separated  from  the  exit  gases. — C.  A.  K. 

Cleaning  metal  articles;   Method  of  .       C.  B. 

Morey  and  C.  J.  Huber,  Assignors  to  Larkin  Co., 
Buffalo,  N.Y.  U.S.  Pat.  1,274,186,  July  30,  1918. 
Date  of  appl.,  June  23,  1917. 

Articles  of  gold,  silver,  etc.,  are  cleaned  by  immer- 
sion in  a  dilute  acid  solution  of  an  electrolyte,  the 
metal  article  being  in  contact  with  a  more  electro- 
positive metal  (e.g.  zinc). — C.  A.  K. 

Copper;   Method   of   producing   commercially   pure 

.    C.     S.    Bradley,    New    York.      U.S.    Pat. 

1,275.374,  Aug.  13,  1918.  Date  of  appl.,  Oct.  25, 
1913.    Renewed  Dec.  20,  1917. 

A  chlobine  compound  of  copper  (e.g.  the  trioxy- 
chloride  CuCl2,3CuO)  is  reduced  at  a  red  heat  by 
means  of  carbon  and  a  base  (e.g.  lime),  the  chloride 
of  which  is  fusible  but  non-volatile  at  the  melting 
point  of  copper.  The  finely  divided  reduced  copper 
is  melted  in  the  fused  chloride  bath  and  separated. 

— C.  A.  K. 


Solutions  [electrolytes  from  copper  refining];  Pro- 
cess of  treating  foul .    F.  T.  Smith,  Jamaica 

Plain,   Mass.    U.S.  Pat.  1,276,130,  Aug.   20,  1918. 
Date  of  appl.,  Apr.  2,  1915. 

An  impure  electrolyte  composed  of  a  solution  of 
acid  and  salts  is  electrolysed  in  the  anode  chamber 
of  an  electrolytic  cell  containing  a  soluble  anode, 
whilst  an  acidified  solution  of  pure  copper  sulphate 
flows  through  the  cathode  chamber.  An  oxidising 
agent  and  a  basic  precipitant  for  iron  are  added 
to  the  anode  chamber,  and  the  solution  is  further 
treated  to  remove  other  impurities  and  leave  only 
pure  copper  sulphate  which  is  passed  to  the  cathode 
chamber. — J.  H.  J. 


Metals;  Extracting  from  ores.    C.  Biesel,   El 

Paso,  Texas.      U.S.  Pat.  1,276,162,  Aug.  20,  1918. 
Date  of  appi:,  Jan.  9,  1917. 

Ore  is  crushed  in  the  presence  of  a  solvent,  and 
the  solution  separated,  the  ore  being  subjected  to 
further  grinding  with  a  fresh  portion  of  the  solvent. 
The  process  is  repeated  in  sequence  as  great  a 
number  of  times  as  required,  the  impoverished  ore 
being  treated  with  new  solvent  in  each  grinding 
operation. — C.  A.  K. 


Ores;  Process  of  concentrating  .    R.  6.  Hall, 

St.  Louis,  Mo.     U.S.  Pat.  1,276,05S,  Aug.  20,  191S. 
Date  of  appl.,  Sep.  15,  1916. 

Ores  containing  zinc,  lead,  and  other  metals  are 
partially  roasted,  and  mixed  with  a  reducing  agent 
and  a  proportion  of  sulphur  (as  sulphide)  sufficient 
to  form  a  matte  with  the  more  valuable  metals. 
The  charge  is  heated  in  a  reverberatory  furnace, 
with  volatilisation  of  the  zinc  and  lead,  the  other 
metals  such  as  copper,  silver,  and  gold  being  ob- 
tained as  a  matte,  and  waste  silicious  materials 
being  eliminated  in  the  form  of  slag. — C.  A.  K. 


Steel  and  other  metals  and  alloys;  Apparatus  for 
the  quenching,  hardening,  tempering,  or  like  heat 

treatment  of .     H.  C.  Dickson,  Quinton.     Eng. 

Pat.   11S,9o4,  Dee.  1,  1917.     (Appl.  No.  17,793  of 
1917.) 


Iron  ore;  Method  of  treating  .      F.  A.  Eustis, 

Milton,  Mass.,  U.S.A.  Eng.  Pat.  112,615,  Oct.  1, 
1917.  (Appl.  No.  14,132  of  1917.)  Under  Int. 
Conv.,  Jan.  12,  1917. 

See  U.S.  Pat.  1,237,765  of  1917;  this  J.,  1917,  1099. 


Steel;  Method  of  and  means  for  annealing  [high- 
speed]   .    J.   G.  R.   Munday,    Kingston-upon- 

Hull.  U.S.  Pat.  1,277,244,  Aug.  27,  1918.  Date 
of  appl.,  Aug.  6,  1917. 

See  Eng.  Pat.  106,624  of  1916;  this  J.,  1917,  886. 


Alloys.  British  Thomson-Houston  Co.,  Ltd., 
London.  From  General  Electric  Co.,  Schenec- 
tady, N.Y.,  U.S.A.  Eng.  Pat.  L1S,947,  Nov.  20, 
1917.     (Appl.  No.  17,095  of  1917.) 

See  U.S.  Pat.  1,273,762  of  1918;  this  J.,  191S,  591a. 

Flux  for  use  in  brazing  cast-iron  and  other  metals. 
A.  Figgins,  Richmond,  and  J.  H.  Nathan,  St. 
Kilda,  Victoria,  Australia.  U.S.  Pat.  1,275,412, 
Aug.  13,  191S.    Date  of  appl.,  Jan.  18,  1917. 

See  Eng.  Pat.  112,500  of  1917;   this  J.,  1918,  127  a. 
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XI.    ELECTRO-CHEMISTRY. 

Sodamidr  and  potassami&e;  Electrolysis  of  molten 

.    L.  WtShler  and  P.  Stang-Lund.    /..  BSektro- 

chem.,  1818,  24.  261—270. 

Mci  ikn  Bodamlde  and  potassamlde  on  electrolysis 
prodnce  as  anode  products  ammonia  and  nitrogen 
but  no  hydrazine  as  was  expected.  These  sub- 
Btancea  mell  al  '-'in  ami  338°C.  respectively,  these 
values  being  aboul  60°  higher  Lhan  i ii<-  values  given 
by  Tltherley.  in  the  analysis  of  tin'  amides  ii  is 
advantageous  in  moisten  with  alcohol  before  adding 
water  to  prodnce  ammonia.  (See  also  .1.  Chem. 
Soc.,  Nov.,  mis. i-  .i.  f.  s. 


High  pressures;  Production  of bu  electrolysis. 

K.   Wllkens.     Cheni.-Zcit..    1918,    42.    428. 

If  water  is  electrolysed  in  a  completely  filled 
vessel,  the  gases  produced  can  only  occupy  the 
spaee  of  the  decomposed  water,  that  is,  in  1, ampere- 
hour,  0-4  c.c.  of  pises  must  occupy  a  volume  of 
0-3354  c.C.  and  will  be  under  a  pressure  of  1800 
atmospheres.  When  Only  nine-tenths  of  the  volume 
of  the  vessel  is  filled  with  water  and  the  remaining 
one-tenth  occupied  by  air.  the  pressure  after  electro- 
lysing for  1  hr.  (with  1  amp.)  will  be  7  atmospheres; 
after  19  hrs..  01  ;  after  50  hrs.,  200;  and  after 
1000  hrs.,  1433  atmospheres.— W.  P.  S. 


Insulating  materials;  Electrical .     Bttltemann. 

Yerbandsmitf.     Ver.  Drosdner  I'.ez.-Ver.  Inc.  und 

Dresdner  Blektrotechn.  Ver.  (Reprint.)  X.  angew. 
Chem.,  1918,  31,  Ref.,  233—234. 

Marble  or  slate  when  used  as  Insulating  plates  in 
electric  install.') I  ions  must  be  polished  and  Impreg- 
nated or  coated  with  an  enamel  varnish.  Mica 
has  excellent  insulating  properties,  plates  of  1  mm. 
resisting  40,000  volts  or  more.  Mlcanite,  megotalc, 
mlcarta,  etc.,  are  commercial  products  prepared 
from  mica  flakes  and  a  binding  agent  such 
as  shellac  varnish,  etc.  Experiments  made  in 
America  with  wood  impregnated  with  asphalt, 
linseed  oil,  or  paraffin  wax  have  not  given  satis- 
factory results.  Vulcanite  is  a  good  insulator,  and 
when  compressed  with  asbestos  fibre  forms  the 
so-called  "  vulcan  asbestos."  Ebonite  formed  by 
vulcanising  gutta-percha  is  not  equal  to  hard 
rubber  (vulcanite)  as  regards  its  resistance  to 
temperature  "Vulcan  fibre"  is  a  trustworthy 
insulator  when  in  the  dry  condition.  Cellon 
varnishes  are  suitable  for  coating  electric  wires. 
etc.  The  hard  cellon  preparations  have  an  Insula- 
tion resistance  of  about  10,000  megohms,  and  plates 
1  mm.  thick  resist  up  to  30,000  volts.  Good  insulat- 
ing powers  are  also  shown  by  monite.  a  cellulose 
product  of  the  viscose  type.  Other  technical  pro- 
ducts of  importance  are  the  phenolic  resins, 
"  bakelite,"  "  fatiirane."  and  "  •swelite." 
"  Faturane  "  has  an  insulating  resistance  of  more 
than  100.000  megohms,  and  in  plates  .''.  mm.  thick 
resists  25,000—30,000  volts  (alternating  current). 
•'  Eswelite  "  (sp.gr.  1-2)  has  an  insulating  resist- 
ance   of  8,000,00(1    megohms.     .Numerous   insulating 

materials  such  as  "eehallte,"  "ambrolne,"  "tena- 

citc,"  "agalite,"  "  australite,"  "  festonile,"  etc., 
are  composed  of  asbestos  with  binding  agents. 

— C.  A.  M. 


Bitumens.     Dupr6.     .Sec  IIa. 


Titrating  oxalic  acid.   Harned  and  Laird.    See  VII. 


Patents. 
Electrodes  for  electric  furnaces  and  like  purposes 

W.    I!.    Hamilton,    II.    A.   lUaekwcll.   and    W.    L. 

Turner,    Liverpool.    Bug,    Pat.    118,690.   Sep.  14, 

1017.      lAppl.  X,,.  l.:,17li  of  1017.1 
An    electrode   is   formed    of   a   hollow   container  of 

refractory  material,  with  a  tapered  block  of  carbon 

ai.    and    projecting    from,     one    end.        A    metallic 

presser  device  at  the  other  end  is  adapted  to  com- 
press and  consolidate  a  granular  or  finely-divided 

mass  of  graphite  within  the  hollow  container, 
which  is  supported  and  reinforced  by  metal  rods. 
The  body  of  the  electrode  is  rigidly  held  from  a 
carrier,  and  the  metal  pressor  device  is  supported 
in  a  separate  carrier  in  which  it.  is  adjustable. 
(Reference  is  directed,  in  pursuance  of  Sect.  7. 
Sub-sect.  4,  of  the  Patents  and  Designs  Act,  1907, 
to  Bng.  Pat.  7004  of  1005:  this  .1..  1906,  433.)— B.  N. 

Electrodes;  Manufacture  of  carbon  .     B.  E.  I). 

Kilburn,  London.  From  Det  Norske  Akticscl- 
skab  for  Elektrokemisk  Industri  Norske  Iudustri- 
Ilypolekbank,  Christiania,  Norway.  Eng.  Pat. 
110,018,  Jan.  0,  1018.     (Appl.  No.  0285  of  1918.) 

Carbonaceous  material  is  pressed  or  stamped 
around  a  metallic  core,  and  is  then  baked,  first  by 
I  he  heat  produced  by  current  passing  through  the 
core,  ami  then  by  current  passing  through  the 
Carbonaceous  material  of  the  electrode  itself. 

— B.  N. 

Depolarising  material;  Volume-stable  manganese 
.  Void-filled  depolarising  mass.  Non-con- 
ducting manganese  depolarising  electrode.  <!. 
Ellis,  Montclair,  N.J.,  Assignor  to  National 
Carbon  Co.,  Inc.,  Long  Island  City,  N.Y.  I'.S. 
Pats,  (a)  1,272,405,  (b)  1,272,400,  (c)  1,272,407, 
July  10,  1918.  Dates  of  appl.,  (a)  Oct.  23, 
(b  and  o)  Oct.  18,  1915. 

(a)  Normal  manganese  dioxide  is  heated  in  an 
atmosphere  of  oxygen  to  a  sintering  temperature 
for  the  preparation  of  a  depolariser  for  dry 
batteries  of  the  Leclaneh6  type,  (b)  The  depolar- 
iser is  in  the  form  of  a  moulded  mass  of  finely- 
divided  psilomelane,  the  particles  of  which  are 
of  different  sizes,  so  that  the  voids  are  sub- 
stantially filled,  (c)  The  depolarising  electrode  is 
formed  of  a  rod-shaped  carbon  structure,  support- 
ing an  annular  compressed  mass  of  graphite,  and 
artificial  substantially  non-conducting  manganese 
dioxide  in  a  slight  state  of  hydration  obtained  by 
dehydrating  hydra  ted  manganese  dioxide  up  to 
the  point  where  it  becomes  substantially  non- 
conducting to  electric  current,  i.e.,  when  it  con- 
tains 1  mol.  H,0  to  8  mols.  MnO,.— B.  N. 

Depolarising  material;  Preparation  of  higher  oxide 

of  manganese  .       C.  Ellis  and  A.  A.  Wells, 

Montclair,  N.J.,  Assignors  to  National  Carbon 
Co.,  Long  Island  City,  N.Y.  U.S.  Pat.  1,275,000, 
Aug.  13,  1918.  Dale  of  appl.,  Dec.  0,  1910. 
The  precipitate  produced  by  mixing  solutions  of 
sodium  carbonate  and  a  manganous  salt  is  dried 
without  washing  and  then  ground  and  exposed  to 
a  current  of  air  and  water  vapour  at  about  200°  C. 
The  resulting  manganese  dioxide  is  then  washed 
and  dried.— W.    H.    C. 

Plastic    [insulating]    composition    and    process    of 

making  tin-  same.    .L  P.  A.  McCoy,  Wilkinsburg, 

Pa.,     Assignor    to    Westinghouse    Electric    and 

Manufacturing  Co.     U.S.  Pat.  1,274,728,  Aug.   0, 

1918.     Date  of  appl.,  July  3,  1914. 

Tannins    and     tannin-containing    materials    form 

efficient   binding   agents    for    the   manufacture    of 

insulating  compositions.     Lime,  magnesia,  or  other 

compounds    which    form    insoluble    products   with 
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tannins,  may  be  used  as  fillers.  The  waste  products 
of  the  tanning  industry  known  as  phlobaphenes  or 
■■  reds  "  may  be  utilised  in  this  way.  With  tannins 
as  binding  material,  moreover,  compact,  hard 
moulded  products  may  be  prepared  from  ground 
cork. 

(a)    Furnace;    Electric    .       (b)     Furnace    for 

chemical      reactions.        (c)      Electric      furnace. 

(d)  Process    of    producing    aluminium     nitride. 

(e)  Electric  furnace.  M.  Shoeld,  Assignor  to 
Armour  Fertilizer  Works,  Chicago,  111.  U.S. 
Pats,  (a)  1,274,794,  (b)  1,274,795,  (c)  1,274,790, 
(D)  1,274,797,  (E)  1,274,798,  Aug.  li,  1918.  Dates  of 
appl.,  (a,  u,c,  d)  Jan.  28,  1918,  (e)  Mar.  G,  1918. 

(a)  An  electric  furnace  comprises  a  heating 
chamber,  with  an  electrically-conductive  lining,  an 
outer  horizontal  ring  electrode,  and  a  central 
vertical  electrode,  which  projects  down  into  the 
plane  of  the  ring  electrode.  The  material  to  be 
treated  is  fed  downwards  between  the  electrodes, 
and  a  current  of  gas  is  directed  upwards  through 
the  material.  The  latter  is  simultaneously  sub- 
jected to  the  action  of  the  gas  and  the  heating 
effect  of  the  current,  the  electrodes  being  of  greater 
electrical  conductivity  than  the  lining.  (b)  The 
material  to  be  treated  is  placed  in  carriers  with 
perforated  bottoms,  which  are  caused  to  slide 
through  an  inclined  chamber,  heated  by  suitable 
means,  and  having  a  perforated  floor.  Gas,  which 
has  been  preheated  by  the  treated  material,  is 
passed  through  the  chamber  and  material,  and  the 
gas  escaping  through  the  perforations  of  the 
carriers  aud  chamber  bottom,  is  used  to  preheat 
the  material  before  it  enters  the  furnace,  (c)  An 
electric  furnace  having  a  conduit  for  the  passage 
of  the  material  to  be  treated,  ■  is  provided  with 
means  for  heating  an  intermediate  portion  only  of 
the  conduit.  For  example,  one  or  more  electrodes 
are  arranged  in  contact  with  the  external  portion 
of  the  conduit,  and  form  one  or  more  arcs  with 
other  adjacent  electrodes,  (d)  A  nitrogen-contain- 
ing gas  is  uniformly  distributed  through,  and  made 
to  travel  in  the  opposite  direction  to.  a  body  of 
briquettes,  composed  of  finely-divided  carbon, 
alumina,  and  a  binder.  An  intermediate  zone  of 
the  mixture  is  simultaneously  uniformly  heated  to 
a  temperature  of  1SOO°  to  2000°  C.  by  an  electric 
current,  e.g.,  in  a  furnace  of  the  type  described 
under  (a),  and  the  gas  is  preheated  by  the  treated 
briquettes,  whilst  the  hot  escaping  gas  is  employed 
to  preheat  the  briquettes  as  they  approach  the  heat- 
ing zone,  (e)  An  arc  is  formed  between  vertical 
electrodes,  in  a  heating  chamber,  lined  with  carbon, 
provided  with  an  inclined  passage  for  conveying  the 
material  to  be  treated,  and  for  passing  the  gas  in  a 
direction  opposite  to  the  travel  of  the  material.  The 
passage  is  "  off-set  "  practically  vertically,  substan- 
tially at  a  point  beneath  the  arc,  so  that  the  direc- 
tion of  travel  of  the  material  is  changed  whilst  at 
its  highest  temperature. — B.  N. 

Furnace:  Electrical  induction  .  O.  C.  Bock- 
man,  Notodden,  Norway.  U.S.  Pat.  1,275,201;, 
Aug.  13,  1918.    Date  of  appl.,  May  3,  1918. 

The  furuace  is  provided  with  an  induction  coil,  and 
a  core  forming  a  closed  path  for  the  magnetic  flux 
created  by  the  coil.  A  pivoted  member,  forming 
an  extension  of  the  core  outside  the  furnace,  is 
arranged  in  parallel  with  the  ordinary  path  of 
magnetic  flux,  and  the  path  of  magnetic  flux  in 
the  extension  may  be  closed  or  interrupted,  with 
the  object  of  regulating  the  magnetic  flux  in  the 
main  core,  thus  permitting  regulation  of  the  furnace 
temperature  independent  of  the  current  and 
magnetic  coils. — B.  N. 

Electric  furnace.     U.S.  Pat.  1,273, 920.     See  X. 


Etching.    U.S.  Pat.  1,275,408.    See  X. 

Treating    foul   electrolytes.       U.S.    Pat.    1,276,130. 
See  X. 
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Saponification    of    citric   acid    esters    and    of    gig- 

cerides;  Alkaline  .    J.  Pinnow.    Z.   Elektro- 

chem.,  1918,  24,  270—278. 

Cottonseed  oil,  when  treated  with  alcoholic  potash, 
is  converted  to  the  extent  of  75%  into  ethyl  esters, 
whilst  a  small  quantity  is  directly  hydrolysed. 
The  glycerol  content  of  cottonseed  oil  can  be  esti- 
mated by  weighing  and  the  use  of  an  analytical 
correction.  Dilute  acids  hydrolyse  asymmetrical 
diethyl  citrate  in  two  ways  with  the  production  of 
the  two  monoethyl  esters. — J.  F.  S. 


Crismer  test.     Stewart.     See  XIXa. 


Patents. 

Oils,  wax,  rosins  and  materials  of  a  like  nature; 

Extraction  of  from    bone  charcoal  or  other 

substances  containing  the  same.  J.  MacGregor, 
Glasgow,  and  G.  Scott  and  Son  (London),  Ltd., 
London.  Eng.  Pat.  118,461,  Aug.  30,  1917.  (Appl. 
No.  12,472  of  1917.) 

Tire  material,  e.g.,  bone  charcoal  or  fullers'  earth, 
or  the  like,  is  emulsified  with  water,  and  the  emul- 
sion treated  in  successive  baths  of  an  immiscible 
solvent  lighter  than  water.  After  subsidence  of  the 
solid  particles  the  supernatant  layer  of  solvent  and 
dissolved  oil  or  the  like  is  decanted. — C.  A.  M. 


Fats,   oils,   waxes,  and   the  like;  Process  of  and 

apparatus  for  hildroaenating  .     J.  15.  Walker, 

Austin,  Tex.     U.S.   Pat.  1,276,290,   Aug.   20,  1918. 
Date  of  appl.,  Jan.  6,  1917. 

Liquefied  fats,  etc.,  are  heated  and  hydrogenated 
in  the  presence  of  a  finely  divided  catalyst.  The 
escaping  hydrogen  is  conducted  through  a  body  of 
coarse  catalytic  material,  whilst  simultaneously 
portions  of  the  oil  previously  withdrawn  from  that 
already  treated  are  sprayed  on  to  this  material  and 
allowed  to  percolate  through  it  into  the  main  body 
of  the  oil.  Apparatus  for  this  process  comprises  a 
closed  vessel  divided  into  an  upper  and  a  lower 
compartment  by  means  of  a  porous  diaphragm  of 
coarse  catalytic  material.  The  lower  compartment 
contains  trays  adapted  to  support  catalytic 
material,  whilst  the  upper  compartment  contains  a 
fluid-driven  motor  and  a  gas  pump  connected  with 
a  gas-circulating  conduit  and  condenser  outside  the 
receptacle. — C.  A.  M. 


Hydrocarbons,   their   homologues  and    substitution 
products;   Process    of  preparing   stable   aqueous 

solutions  of  .       Schiilke  und  Mayr,   and  H. 

Kantorowicz,     Hamburg.       Ger.     Pat.     306,059, 
July  7,  1912. 

Small  amounts  of  neutral  alkali  salts  of  inorganic 
or  organic  acids  (e.g.,  sulphites,  oxalates,  phos- 
phates, sodium  chloride,  or  potassium  cyanide)  are 
added  to  rosin  soaps  or  sulphonated  soaps,  to 
increase  by  five  or  six  fold  their  power  of  render- 
ing soluble  in  water  hydrocarbons  (with  the  excep- 
tion of  halogen  derivatives  of  hydrocarbons  of  the 
ethylene  series),  mineral  oils,  terpenes,  and 
especially  essential  oils. — C.  A.  M. 
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ints  ami  nils;  Method  ni  refining .    S.  Morgen 

item,  Leipzig.  Germany.  r.s.  Pat.  1,276,289, 
Aug.  18,  1818.    Date  of  appl.,  July  8,  191-1. 

Sn  l-'r.  Pat.  it::.tiu  of  i.n  I;  Luis  J.,  L915,  S04. 

II ijihtitji  tin/inn  ni  futs  and  mis.  .1 .  Iii-wnr,  Loiulon, 
and  a.  Llebmann,  Weybrldge,  Assignors  to  The 
Proctor  and  Gamble  Co.,  Cincinnati,  Ohio.  U.S. 
Pat  1,275,406,  Aug.  i::.  1918.  Date  of  appl., 
Juno  2.  1814. 

Sn  Bug.  Pats.  12,981  and  12,982  of  1913;   this  J., 
l!»14,  797. 

Oils;    Process    of   obtaining .      J.    Stewart, 

Philadelphia,  Pa.,  Assignor  to  E.  I.  du  Pont  de 
.Nemours  and  Co.,  Wilmington,  Del  U.S.  Pat. 
1,276,822,  Aug.  27,  1918.  Date  of  appl.,  Oct.  27, 
1915. 

Sn   Bog.  Tat.  101,959  of  1916;  this  J.,  1917.  557. 


Xm.    PAINTS;    PIGMENTS;     VARNISHES; 
RESINS. 

Resins;  Constituents  of .  ll.    Constituents  of 

Sumatra  gum    benzoin.    II.  Lleb  and  A.   Zinke. 

Monatsh.  Chem.,    1918,   39,  219—230.     (See  also 
this  J.,   191S,  520a.) 

Contrail  to  the  opinion  of  I.iidy  (this  J.,  1893,  940) 
the  resinoi  obtainable  from  Siamese  guin  benzoin 
is  not  Identical  with  thai  from  Sumatra  Rum 
bensoin.  Whereas  ilie  former  resin  is  only  partially 
soluble  in  hot  dilute  sodium  hydroxide  solution,  the 
latter  dissolves  entirely,  although  on  boiling  the 
solution  for  an  hour  colourless  needles  separate  of  a 
1  i  \o  rotatory  sodium  salt  of  a  previously  unlsolated 
/  bonzoresinol.  na.pt.  339°— 341°C,  [a]D»  =  - 12-88, 
probably  of  the  composition  C„Hi40^.  On  the 
addition  of  a  little  ether  to  the  alkaline  mother 
liquor  there    is   obtained    a    deposit    of   the   sodium 

salt    of    i   dextro-rotatory   resinoi,   CMH,.0.,H-0, 

crystallising  in  needles  in.pt.  298°— 299°  C.,  [o]„,= 
4-6T60,  to  which  the  name  rf-sumaresinol  is  given; 
it  Is  soluble  in  aqueous  ammonia.  rf-Sumaresinol 
is  isomeric  with  siaresinol.  The  benz.oresinol 
described  by  I.iidy  as  obtainable  from  Sumatra 
gum  benzoin  was  probably  merely  a  mixture  of 
i/sumar 'sinol  with  a  small  proportion  of  f-benzo- 
resinol.— D.  F.  T. 

Patents. 

Point  niiil  mrthnil  of  making  same.  F.  W.  Sperr, 
jun.,  Oakmont,  Assignor  to  H.  Koppers  Co., 
Pittsburgh.  Pa.  T\S.  Pat.  1,275,778,  Aug.  13, 
litis.     l»:,te  of  appl.,   Jan.  IS,  V.I17. 

Mn.ra  pitcb  from  tar  containing  not  more  than 
(1%  of  free  carbon  Is  mixed  with  solvent  naphtha 
at  a  temperature  between  100°  and  2no°c.  the 
proportion  of  the  naphtha  being  insufficient  to 
produce  "precipitation"  of  the  pitch.  The  result 
Ing  colloidal  solution  dries  readily  to  form  a  smooth 
glossy  film. — C.  A.  M. 

Coating  composi/inn.  C.  I*.  Townsend,  Washing- 
ton, D.C.,  Assignor  to  General  Bahelite  Co.,  New- 
York.  r.S.  Pat.  1,273,964,  July  30,  1918.  Date 
of  appl..  Dec.  IS,  P.m. 

A  BASS  for  a nt i fouling  paints  and   varnishes  is  made 

by  Incorporating  or  chemically  combining  a  salt  of 
copper  or  other  toxic  substance  with  a  condensa- 
tion product  of  phenol  and  formaldehyde,  or  other 
phenolic  condensation  product  which  becomes  in- 
soluble and  infusible  when  heated. — C.  A.  M. 


Phenol-aldehyde  condensation  product.  T.  S. 
Wennagel,  Alt-Rahlstedt,  Germany,  Assignor  to 
Naaml.  Vennoots.  Hollandsehe    Protelne    Maat- 

schappij,     Amsterdam.      Holland.  U.S.     I'at. 

l.-J7.i.!M',7,  July  30,  1918.     Date  of  appl.,  Jan.    22. 

1917. 
NEUTRAL    alkali    salts    of   aromatic   hydroxy-aclds 
Which   are    not    hydrolyl  ieally   dissociated    an-   used 

as  condensing  agents  in  the  preparation  of  phenol- 
aldehyde  condensation  products. — 0.  A.  M. 

ftiint  unit  varnish;  Composition  for  removing  . 

('.  MeAdam,  Chicago,  III..  Assignor  to  Chadelold 
Chemical  Co.,  New  York.  U.S.  Pat,  1,274,430, 
Aug.  0,  1918.     Date  of  appl.,  June  14.  1915. 

Oresol  or  other  relatively  slowly  volatile  hydroxy 
derivative  of  benzol,  to  act  as  a  varnish-penetrating 
agent,  Is  emulsified  with  a  loosening  agent  (grain 
alcohol,  acetone,  celluloid,  and  gum  camphor), 
and  a  wax  (spermaceti). — C.  A.  M. 

Finishing,  cleaning^  or  polishing  composition  and 
process  of  making  same.  H.  S.  Blackmore, 
Mount  Vernou,  N.{'.  U.S.  I'at.  1,2/0,481,  Aug.  2,0, 
1918.     Date  of  appl..  May  20,  191S. 

A  composition  for  polishing,  finishing,  etc.,  is  pre- 
pared by  mixing  naphthalene  tetrachloride  or  other 
halogen  compound  of  naphthalene  with  a  mineral 
hydrocarbon,  and  in  particular  with  petroleum  the 
sp.  gr.  of  which  is  too  high  lor  a  lamp  oil  and 
too  low  for  lubricating  purposes  under  ordinary 
atmospheric  conditions. — C.  A.  M. 

Impregnating  composition  and  method  of  making 
same.  W.  V.  Lander,  Newton,  Mass.,  Assignor 
to  General  Indurating  Corporation.  U.S.  Pat. 
1,277,322,  Aug.  27,  1918.  Date  of  appl.,  Dec.  20, 
1916. 

A  composition  for  impregnating  porous  or  bibulous 

materials    consists    of    a     solution    of    petroleum 

residue  and  colophony  in  gasoline. 

Resins;   Manufacture   of  from   benzol    plant 

residues.  H.  Koppers  Co.,  Pittsburgh,  Assignees 
of  M.  Darrin,  Wilkinsburg,  Pa.,  U.S.A.  Eng. 
Pat.  112,419,  Oct.  1,  1917.  (Appl.  No.  14,100  of 
1917.)    Under  Int.  Conv.,  Dec.  30,  1910. 

See  U.S.  Pat.  1,236,917  of  1917;  this  J.,  1917,  1042. 

Carbon-black.     U.S.    Pal.  1.276.1S7.     See  ITa. 

Pigments.    Eng.  Pat.  118,735.     See  IV. 

Recovering   waste  products.       U.S.    Pat.  1,274,184. 
See  V. 

Extracting  oils,  etc.     Eng.   Pat.  118,401.     See   XII. 


XIV.-INDIA-RUBBER  ;    GUTTA-PERCHA. 

Rubber;  Influence  of  opening  a  tapping  cut  and  of 
pollarding  on  latex  and  .  O.  de  Vries.  Com- 
munications of  the  Central  Rubber  Stat.,  Buit- 
enzorg,  Java,   litis,   2,  241—255. 

Wiikn  the  lapping  cut  was  freshly  opened,  the 
amount  Of  latex  increased  during  the  tirst  few  days 
as  the  eul  was  brought  to  the  usual  depth,  and 
reached  a  maximum  of  nearly  SCO  c.C  after  a 
Week,  Subsequently  decreasing  to  C00  C.C.  after  one 
month  and  500  c.c.  after  two  months:  the  rubber 
content   decreased  from  440%  on  the  first  day  to 
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350%  after  one  week  and  attained  a  constant 
value  of  25 — 20%  after  the  second  week,  whilst  the 
specific  gravity  increased  from  0-96S9  to  00920,  or 
from  0-9S95  to  0-9950  if  compared  after  dilution  to 
a  15%  rubber  content.  During  these  changes  the 
tensile  strength  of  the  rubber  remained  constant, 
but  the  rate  of  vulcanisation  gradually  increased 
from  a  period  of  145  minutes  to  100  minutes,  the 
"slope"  increasing  from  32-5  to  37;  constancy  was 
attained  in  about  four  weeks.  Pollarding  at  a 
height  of  3  m.  from  the  ground  caused  a  sudden 
alteration  in  rubber  content  of  latex  from  2ti%  to 
21%  and  in  sp.  gr.  from  0-9910  to  0-9900  for  un- 
diluted latex  or  0-9940  to  0-9970  for  latex  diluted 
to  15%  rubber  content,  constancy  being  attained 
in  a  few  days.  The  alteration  in  the  qualities  of 
the  rubber  was  within  the  usual  limits  of  varia- 
tion for  plantation  rubber,  a  slight  increase  in 
rate  of  vulcanisation  and  a  possible  slight  reduc- 
tion in  tensile  strength  being  observed.  Within  a 
month  after  pollarding  the  latex  production  had 
diminished  to  one-third. — D.  F.  T. 

Rubber;  Differences   in    weight   in   the  preparation 

of  sheet  and  crepe  .     O.  de  Vries  and  H.  J. 

Hellendoorn.  Communications  of  the  Central 
Rubber  Stat.,  Buitenzorg,  Java,  191S,  2,  361 — 100. 
The  serum  from  rubber  latex,  when  slightly  milky, 
does  not  contain  rubber  but  only  proteins  and  the 
danger  of  loss  of  rubber  in  milky  serum  is  exag- 
gerated; indeed  when  a  small  percentage  of  rubber 
is  lost  in  the  serum,  the  value  of  the  rubber  lost 
is  often  less  than  that  of  the  additional  acetic  acid 
which  would  be  necessary  to  produce  a  clear  serum. 
The  chief  cause  of  difference  in  weight  of  rubber 
produced  is  the  variation  in  the  content  of  serum 
substances.  Excluding  matured  slab  rubber,  the 
difference  in  the  weight  of  crepe  rubber  produced 
in  various  ways  may  amount  to  1%,  whilst  for 
sheet  rubber  it  may  be  3%.  With  modern  methods, 
involving  standardised  procedure  such  as  a  stan- 
dard concentration  of  rubber  in  latex  before  coagu- 
lation, and  rolling  on  the  day  after  coagulation, 
the  difference  generally  does  not  exceed  +  0-5%.  The 
moisture  content  of  rubber  is  higher  the  greater 
its  relative  weight,  i.e.,  the  greater  its  content  of 
serum  substances.  By  diluting  the  latex  before 
coagulation  or  especially  by  soaking  the  sheets  in 
water,  the  proportion  of  serum  substances  in  the 
rubber  is  diminished,  and  the  subsequent  air-dried 
rubber   shows   a    decreased    moisture   content. 

— D.  F.  T. 

[Rubber]    coagulum;    Maturing    of    .       O.  de 

Vries.  Communications  of  the  Central  Rubber 
Stat.,  Buitenzorg,  Java,  1918,  2,  213—240. 
The  results  of  Eaton  and  his  co-workers  (this  J., 
1916,  71."..  10415:  1917,  1217)  and  of  Campbell  (this 
J.,  1917,  004)  as  to  the  increased  rate  of  vulcanisa- 
tion of  matured  or  "slab"  rubber  are  confirmed, 
but  the  actual  rate  is  found  to  be  far  from  uniform 
for  matured  rubber  prepared  on  different  estates 
or  under  different  conditions.  The  tensile  strength 
is  only  slightly  superior  to  that  of  sheet  rubber, 
but  the  great  superiority  of  sheet  to  ordinary  crepe 
in  strength  as  reported  by  Eaton  appears  to  be 
out  of  accord  with  the  observations  of  other 
workers  Whether  the  greater  strength  of  vul- 
canised matured  slab  rubber  is  an  intrinsic  charac- 
teristic of  the  rubber  or  is  merely  due  to  the  shorter 
period  of  heating  necessary  for  vulcanisation 
remains  yet  to  be  decided.  The  "  slope"  (Schidro- 
witz,  this  J..  1915,  S42;  Whitby,  this  J„  1910.  495 1 
is  smaller  and  therefore  the  resistance  to  stretch- 
ing at  greater  elongations  is  better  for  slab  rubber 
and  the  viscosity  of  the  solutions  is  higher;  on 
the  other  hand,  the  hardening  of  the  coagulum 
and  consequent  difficulty  in  rolling,   the  slow  dry- 


ing of  the  creped  mass,  and  the  frequent  poor 
colour  are  disadvantages.  During  maturing  of  the 
coagulum  the  decomposition  of  serum  substances 
causes  a  loss  in  weight  of  2 — 2J%.  Natural  varia- 
tion in  the  composition  of  the  latex  has  a  marked 
influence  on  the  rate  of  vulcanisation  of  the 
matured  rubber,  and  dilution  of  the  latex  also  gives 
rise  to  a  more  slowly  vulcanising  rubber  with  a 
decreased  "  slope,"  but  unaltered  tensile  strength 
and  viscosity.  If  the  coagulum  is  kept  under 
water,  the  resulting  rubber  has  approximately  the 
same  rate  of  vulcanisation  as  ordinary  crepe,  whilst 
soaking  in  water  after  maturing  for  several  days 
in  the  air  also  causes  a  reduction  in  the  rate,  the 
effect  in  both  cases  being  probably  due  to  the 
extraction  of  serum  substances  or  decomposition 
products  of  these.  If  freshly  rolled  crepe  is  kept 
in  water  for  several  days,  it  undergoes  alteration 
comparable  with  the  effect  of  maturing,  possibly 
because  the  harder  crepe  does  not  yield  its  serum 
substances  so  readily  to  the  water.  The  addition 
of  sodium  bisulphite  to  latex  retards  the  changes 
caused  by  maturing,  but  even  with  1  grin,  per 
litre  of  latex  the  effect  is  only  small. — D.  F.  T. 

Vulcanisation  without  sulphur  bu  Ostromyslenski's 
method.   E.  Bunschoten.    Kolloid.  ZeitS.,  1918,  23, 
25—31. 
In  his  experiments  on  the  vulcanisation  of  rubber 
'  by  means   of  such  substances  as   mono-,  di-,   and 
trinitrobenzene,  Ostromyslenski  made  no  quantita- 
tive measurements  of    the  physical  properties   of 
his  products.     In  the  experiments  here  reported  the 
progress  of  vulcanisation  was  followed  by  break- 
ing-stress and  extension  tests.    Preliminary  experi- 
ments in  which  raw  rubber  was  heated  with  nitro- 
benzene and  m -diuitrobenzene  at  147°  C.  for  30,  -00, 
or  90  minutes  gave  negative   results,  and  even  in 
presence      of      such      organic      accelerators      as 
"  acceleren "   (p-nitrosodimethylaniline)  and  "vul- 
cazite  "   (a  condensation  product  of  ammonia   and 
acetaldehyde)  no  vulcanisation  occurred.     Different 
metallic  oxides,    however,   were    found   to   act  as 
catalysts  towards  rubber  and  nitro-  or  m-dinitro- 
benzene, and  in  all  the  subsequent  experiments  lead 
oxide  was  used.    Experiments  were  made  on  two 
varieties   of  rubber,    a   quick  vulcanising  smoked 
sheet  with  a  vulcanisation  coefficient  of  4-5,  and  a 
slow  vulcanising  first  latex  crepe  with  a  coefficient 
of  20.     Nitrobenzene  was  found  to  have  poor  vul- 
canising properties,   »; -diuitrobenzene  giving  much 
better  results.     In  both  cases  the  smoked  sheet  was 
vulcanised  by  the  organic  agent  more  quickly  than 
the  crepe,  just   as  when   sulphur  is   used.     There 
are    exceptions,   however,   cases    being   known    in 
which  the    sample  which  is  vulcanised   the   more 
rapidly    by   sulphur    is     affected    less   readily    by 
dinitrobenzene.     The  time  factor  is  important,  for 
if  heating  is  continued  beyond  a  certain  length  of 
time     the     physical     properties     of     the     sample 
deteriorate.    Thus  100  parts  of  smoked  sheet  heated 
with  8  parts  of  lead  oxide  and  4  parts  of  »i-dinitro- 
benzene  at  147°  C.   showed    the  best   results  after 
10 — 15   minutes.    The  velocity  of   vulcanisation  is 
also    increased    by    increasing    the    proportion    of 
catalyst   and  of  vulcanising  agent   within  certain 
limits.    Between  137°  and  157°  C.    the  velocity  of 
the   reaction  increases  markedly  with  rising  tem- 
perature.    The   quality    of   the   rubber    vulcanised 
with       »i -diuitrobenzene       deteriorates       rapidly; 
after  a   month  a   sample  had  become  quite   soft, 
although   it    was  still   insoluble  in    benzene.    The 
samples  also  become  gradually  coated  with  crystals 
of     diuitrobenzene.       Attempts    to    prepare    hard 
rubber  by  prolonged  heating  of   raw  rubber   with 
lead    oxide    and     diuitrobenzene    failed.       A    soft 
leather-like  substance  was  obtained  which  gradually 
extruded  crystals  of  m-nitraniline.     Attempts  were 
made  to  vulcanise  rubber  by  heating  with  inorganic 
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oxidising    agents   such    as   arsenic    add,    potassium 

persulphate,  bleaching  powder,  potassium  bichro- 
mate, permanganate,  chlorate,  nitrate,  and  ferri- 
cyanlde,  and  manganese  dioxide.  in  each  case 
vulcanisation  appear.  .1  to  commence  but  the  pro- 
ducts were  unsatisfactory,  although  better  Hum 
those  obtained  by  use  of  mono-  <>r  dlnitrobenzene 
without  the  addiiie.n  of  lead  oxide.  The  addition 
of  st-dlnltrobenzene  to  a  benzene  solution  of  rubber 

increases  (lie  viscosity  Of  the  solution  in  the  dark 
a!  ordinary  temperatures,  and  more  so  at  (15°  C. 
Under  the  Influence  of  light,  however,  ihe  viscosity 
rapidly  falls,  if  is  concluded  that  the  vulcanising 
action  of  dlnltrobenzene  Is  due  to  an  acceleration 
of  polymerisation  of  the  rubber.  Sulphur  acts  In 
the  same  manner,  bul  al  the  same  time  forms  a 
chemical  or  physical  compound. — E.   II.  1!. 

Patent. 

Shcct-ruliln  r;    Manufacture    of    .     \V.    Seward. 

Toronto,  Canada.     I'.s.    Pat.  1,274,091,  July  80, 
1918.     Date  of  appl.,  Feb.   27.   mis. 

A  sheet  of  dried  pure  crepe  rubber  is  united,  by 

rolling,  with  a  sheet  of  washed,  dried,  and  broken 
down  rubber,  and  Hie  composite  sheet  is  vulcanised. 

— C.  A.  M. 


XV.-LEATHER  ;  BONE  ;  HORN  ;  GLUE. 


Iliilc-poicdci ■;    Adsorption    by 
Roll.. id.  Zeits.,   1918, 


Kubclka. 


-.      V. 
57-  68. 

AS  a  result  of  experiments  on  the  removal  of 
hydrogen  chloride  from  aqueous  solution  by  hide 
powder,  it  has  been  found  that  the  hide  substance 
retains  its  absorbing  capacity  unchanged  for  at  least 
two  years  when  the  powder  is  preserved  in  a  care- 
fully stoppered  bottle.  The  equilibrium  between 
Ihe  hide  powder  and  the  acid  solution  is  rapidly 
attained  and  in  the  case  of  pure  hydrochloric  acid 
solutions  the  quantity  of  acid  in  the  hide  is  inde- 
pendent of  the  concentration  of  the  acid  in  In;: 
aqueous  solution.  For  acids  of  concentration  2V/100 
to  A  l,  the  quantity  of  hydrogen  chloride  fixed  by 
1  grm.  of  dry  hide  powder  is  found  to  be  0-739  milli- 
mol.  In  presence  of  considerable  quantities  of 
sodium  chloride,  hydrogen  chloride  is  removed  more 
easily  from  the  aqueous  solution  and  under  these 
conditions  the  amount  of  acid  in  the  hide  powder 
depends    on    the    concentration.      From    solutions 

saturated  with  respect  to  sodium  chloride,  the  quan- 
tity of  hydrogen  chloride  absorbed  by  1  grm.  of 
hide  powder  Increases  from  0'77.",  mllllmol.   in  the 

case  ..f  nuns  v  acid  to  1655  mllllmol.  in  the  case 
of  0-95  \  acid.  The  graphic  representation  of  the 
actual  results  suggests  that  the  phenomenon  is  of 
complex  character  in  that  ihe  absorption  curve  con- 
sists of  two  distinct  branches.  The  first  portion  of 
the  curve  appeals  to  reach  a   maximum  correspond. 

ing  witii  the  absorption  of  i  grm.-mol.  of  HOI  per 

977  grins,  of  hide  powder  and  it  is  supposed  that 
I  his  indicates  the  formal  ion  of  a  definite  compound 

between  the  hide  substance  and  the  acid.  The 
number  977  would  thus  represent  the  molecular 
weight  of  the  hide  collagen.  The  second  branch  of 
the  absorption  curve  is  of  ihe  normal  adsorption 
type  and  it  is  inferred  that  the  compound  formed  is 
capable  of  removing  further  quantities  of  hydrogen 
chloride  from  aqueous  solutions  containing  sodium 

chloride  in  virtue  of  its  ndsorplivo  faculty. 

— H.  M.  D. 

ficlatin  and  glue;  "Jetty  value"  of .    A.  w. 

Mark  and  L.  DuBois.     J.  Ind.  Eng.  Chem.,  IMS, 

10,  707— 70S. 
Definite  quantities  of  the  sample  {e.g.,  1,  2,  3,  4, 
•etc.  grms.i  are  placed  in  separate  test-tubes,  10  e.c. 
of  cold  water  is   added  to  each,  the  mixtures  are 


stirred  for  some  hours,  then  heated  in  n  boiling 
Water-bath,  and  afterwards  cooled  to  0°  C,  the  test- 
tubes  being  corked  during  the  cooling.  The  mix- 
tures are  then  heated  very  slowly  and  observations 
are  made  as  to  whether  the  contents  of  a  tube  are 
liquid  or  solid.  Usually,  il  is  advisable  to  make  Ihe 
observation  at  10°  C.  If,  for  Instance,  the  3,  4  and 
$%  mixtures  are  liquid  at  10°  O.,  whilst  the 6,  7,  and 
s ",,  mixtures  are  solid,  the  sample  is  said  to  have  a 
comparative  Jelly  strength  of  6%.— W.  P.  s. 

Patents. 
Leather  substitute  mui  process  for  making  the  same. 

B.  1!.  Respess,  New  York.  U.S.  l'at.  1,276,113, 
Aug.  20,  1918.     Lfcite  of  appl.,  Nov.  26,  1917. 

A  compressed  sheet  of  fibrous  material  is  saturated 
with  a  binding  agent  consisting  of  rubber,  balata, 
naphtha,  tish  glue,  sodium  silicate,  sulphur,  and 
linseed  oil,  then  dried,  and  again  pressed. 

— W.  P.  S. 

Proteids  [fertilisers];  Recovery  of from  waste 

liquors    of  the   hide-treating  art.     O.   L.    Peck, 

Assignor  to  The  Dorr  Co.,  New  York.  U.S.  Pat. 
1,274,763,  Aug.  6,  1918.  Date  of  appl.,  Mar.  2, 
191S. 

An  effluent  containing  proteins  is  separated  from 
the  waste  liquors  from  the  treatment  of  hides,  e.g., 
spent  lime  liquors,  and  the  proteins  are  precipitated 

and  preserved  from  putrescence  by  means  of  waste 
liquors  from  the  tanning  process.  The  resulting 
material  may  be  used  In  the  manufacture  of 
fertilisers,  etc. — 0.  A.  M. 

Colouring  matter.     Eng.   Pat.  118,735.     See  IV. 

Plastic  compositions.     U.S.  Pat.  1,274,728.     See  XI. 


XVI.-SOELS;    FERTILISERS. 

Soil  classes;  Chemical  criteria,  crop  production,  and 

physical  classification  in   two  .    J.   S.  Burd. 

Soil  Sci.,  1918,  5,  405—419. 

Data  are  given  of  the  mechanical  analyses  and 
chemical  analyses  by  the  fusion  method,  and  by 
extraction  with  hydrochloric  acid  (sp.  gr.  1T15), 
and  with  1%  citric  acid  respectively,  as  well  as 
the  crop  production  under  controlled  conditions,  of 
fourteen  soils  of  which  five  belong  to  a  single  series 
of  one  soil  type  and  eight  to  different  series  of 
another  type.  Seasonal  averages  of  the  water  ex- 
tractions of  these  soils  are  also  given.  The  results 
obtained  by  the  water  extraction  and  to  a  lesser 
extent  by  the  citric  acid  extraction  method  are 
shown  to  be  in  general  accord  with  the  soils'  crop- 
producing   powers,    whereas   Ihe   complete   analysis 

and  hydrochloric  acid  extraction  method  are  worth- 
less as  criteria  of  present  production  or  probable 
endurance  except  in  the  case  of  highly  siiicious 
soils.  The  great,  variations  in  crop  yield  and  in 
the  analytical  figures  for  the  water  extractions 
within  B  given  series  and  soil  type  indicate  that 
physical  classification  ini<>  types  is  inadequate  as 
a  means  of  predicting  probable  yields  or  deter- 
mining fertiliser  requirements.— W.  G. 

Soil;  Chemical  effects  of  calcium  oxide  and  calcium 

carbonate    on    the   .    I.  The    effect    on    soil 

reaction.    D.   R.   Hoagland  and  A.  W.  Christie. 
Soil  Sci.,  1918,  5,  379—382. 
CALCIUM  oxide  when  first  added  to  a  soil  produces 
a  high  concentration  of  hydroxy]   ions,  which  de- 
creases within  a  few  days  and  continues  to  decrease 
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slowly  over  a  considerable  period,  but  the  treated 
soils  still  show  a  greater  intensity  of  alkalinity 
even  after  several  months  as  compared  with  Ihe 
untreated  soils  or  those  to  which  calcium  carbonate 
has  been  applied.  If  a  considerable  excess  of 
calcium  oxide  is  used,  certain  soils  may  maintain 
such  a  high  hydroxyl  ion  concentration  as  practi- 
cally to  inhibit  nitrification. — W.  G. 

Soil;  Chemical  effects  of  calcium  oxide  and  calcium 
carbonate  on  the  .  //.  The  effect  on  water- 
soluble  nutrients  in  soils.  A.  W.  Christie  and 
J.  C.  Martin.  Soil  Sci.,  1918,  5,  383—392. 
Seven  soils  of  three  different  types  were  examined 
to  find  the  effect  of  applications  of  calcium  oxide  or 
carbonate  on  their  water-soluble  nutrients.  In 
certain  cases  the  concentration  of  the  soil  solution 
was  materially  increased  by  the  application  of  lime, 
the  effect  of  calcium  oxide  being  more  pronounced 
than  that  of  the  carbonate.  The  effect  of  lime  on 
soils  depends  in  part  Upon  the  previous  treatment 
of  the  soil,  particularly  with  respect  to  the  con- 
centration of  the  soil  solution.  A  greater  effect  was 
observed  in  soils  recently  cropped  or  having  a  low 
initial  concentration.  The  application  of  lime  in- 
creased the  water-soluble  potassium  in  only  two 
cases  and  in  two  soils  caused  a  depression.  Soluble 
magnesium  was  increased  in  four  soils  and 
decreased  in  one.  Soluble  sulphates  were  increased 
in  four  soils,  but  only  two  soils  showed  any- 
significant  increase  in  phosphates. — W.  G. 

Soils;  Partial  sterilisation  of  .       G.  Truffaut. 

Comptes  rend.,  1918,   167,  433—436. 

Field  experiments  with  various  vegetable  crops 
using  carbon  bisulphide  or  calcium  sulphide  as  anti- 
septics have  shown  marked  increased  crop  produc- 
tion due  to  partial  sterilisation.  The  carbon 
bisulphide  was  applied  at  the  rate  of  500  kilos,  per 
hectare,  whilst  the  most  satisfactory  rate  for 
calcium  sulphide  was  250 — 300  kilos,  per  hectare 
applied  in  February  or  March.  Satisfactory  results 
were  also  obtained  by  using  a  mixture  of  equal  parts 
by  weight  of  calcium  sulphide  and  Daphthalene. 

— W.  G. 

Carbon  dioxide;  Production  of by  moulds  in- 
oculated into  sterile  soil.  K.  S.  Potter  and  R.  S. 
Snyder.  Soil  Sci.,  1918,  5,  359—377. 
Typical  soil  moulds  when  inoculated  into  sterilised 
soil  grew  with  a  vigour  equal  to  or  nearly  equal  to 
the  growth  induced  by  inoculation  with  the  entire 
soil  flora,  the  vigour  of  growth  being  measured  by 
the  evolution  of  carbon  dioxide.  The  presence  of 
calcium  carbonate  in  the  soil  had  no  marked  effect 
on  the  growth  of  moulds.  Two  methods  of  sterilisa- 
tion were  used,  namely  by  heating  in  an  autoclave 
for  three  hours  at  10  lb.  pressure,  three  times  at 
intervals  of  4S  hours,  which  treatment  caused  an 
increase  in  the  nitrate,  ammonia,  and  soluble  non- 
protein nitrogen;  and  by  heating  in  an  Arnold 
steriliser  at  99°  C.  with  flowing  steam  six  times  for 
If  hours  on  alternate  days,  which  treatment  caused 
an  increase  in  the  ammonia  and  soluble  non-protein 
nitrogen,  but  a  decrease  in  the  nitrate  nitrogen. 
Moulds  caused  a  decrease  in  the  amount  of  nitrates 
in  all  cases,  a  decrease  in  the  amount  of  soluble 
non-protein  nitrogen  in  nearly  every  case,  and  but 
very  little  change  in  the  amount  of  ammonia. 

— W.  G. 

Cane  sugar  [sucrose];  Inversion  of by  soils  and 

allied  substances  and  the  nature  of  soil  acidity. 

F.  E.  Rice  and  S.  Osugi.     Soil  Sci.,  1918,  5,  333— 

358. 

Soils    of    many    kinds    are    capable    of    inverting 

sucrose,  this  power  being  a  property  of  the  mineral 


portion  as  well  as  of  the  organic  matter  of  the  soil. 
The  effect  is  undoubtedly  due  to  acid  which  may  be 
present  in  one  of  four  forms,  viz.,  a  slight  amount 
in  certain  soils,  soluble  in  the  sugar  solution;  acids 
ordinarily  easily  soluble,  but  in  the  soil  strongly 
adsorbed  on  the  soil  particle  surfaces;  an  insoluble 
acid,  such  as  silicic  acid;  acids  liberated  as  a  result 
of  the  presence  in  the  soil  solution  of  neutral  salts 
of  which  the  bases  are  more  strongly  adsorbed  than 
the  acids,  which  latter  are  thus  left  free  to  cause 
inversion  of  the  sugar.  The  inversion  of  sugar  by 
soils  is  chiefly  a  property  of  the  insoluble  portion, 
since  aqueous  extracts  had  little  or  no  inverting 
power;  the  inversion  increased  with  the  amount  of 
soil  in  contact  with  the  sugar  solution ;  long  con- 
tinued and  repeated  extraction  of  the  soils  with 
water  or  the  sugar  solution  did  not  greatly  reduce 
their  inverting  power.  Many  soils  showed  inverting 
action  on  sugar  in  a  solution  which  was  neutral  or 
in  some  cases  alkaline  after  contact  with  the  soil. 
It  was  found  that  silicate  minerals  in  aqueous 
suspension  when  submitted  to  direct  electric  current 
acquired  inverting  power  and  soils  under  similar 
treatment  had  their  soil  acidity  increased.  The 
authors  consider  that  the  measurement  of  the  power 
of  a  soil  to  catalyse  the  inversion  of  sucrose  is 
probably  the  only  method  which  can  measure  the 
acidity  bound  up  with  the  solid  phase  of  the  soil. 

— W.  G. 

Fertiliser  from  the  effluent  from  potassium  chloride 
works.  W.  Hiittner.  Chem.-Zeit.,  1918,  42,  434— 
435. 

The  effluent  is  introduced  into  a  tank  containing 
quicklime,  the  latter  being  covered  with  the  liquid ; 
heat  is  developed  and  the  whole  is  converted  into  a 
powdery  mass  which  consists  of  magnesium  oxide, 
magnesium  and  calcium  oxychlorides,  small  quan- 
tities of  potassium  chloride,  sodium  chloride, 
calcium  sulphate,  etc.  Its  fertilising  value  depends 
chiefly  on  the  presence  of  the  magnesium  oxide. 

— W.  P.  S. 


Patents. 

Fertilising  method  and  material.  W.  O.  Snelling, 
Pittsburgh,  Pa.  U.S.  Pat.  1,274,343,  July  30,  1918. 
Date  of  appl.,  Apr.  17,  1915. 

A  cartridge  containing  an  explosive  material  sur- 
rounded by  finely  divided  calcium  phosphate  is 
placed  in  the  soil  and  is  then  fired. — J.  H.  J. 


Fertiliser;  Process  of  producing  a  phosphoric  acid 

containing    urea.    E.    Lie,   Odda,    Norway. 

U.S.  Pat.  1,275,276,  Aug.  13,  1918.    Date  of  appl., 
May  6,  1918. 

A  cyanamide,  superphosphate,  and  water  are  mixed 
together,  with  or  without  the  addition  of  an  acid 
anhydride,  and  allowed  to  react  until  the  nitrogen 
of  the  cyanamide  is  largely  converted  into  urea 
compounds. — J.  H.  J. 


Calcium  cyanamide;  Process  of  improving  the  grade 

of .     G.  E.  Cox,  Niagara  Falls,  N.Y.,  Assignor 

to  American  Cyanamid  Co.,  New  York.  U.S.  Paf. 
1,275,535,  Aug.  13,  1918.  Date  of  appl.,  Dec.  3, 
1917. 

A  supporting  form  containing  a  paper  sleeve  is 
introduced  into  a  cyanamide  furnace.  The  sleeve 
is  filled  with  finely  ground  calcium  carbide  and 
covered  with  a  heat  insulating  cover.  The  form 
is  then  removed,  and  the  carbide  converted  into 
cyanamide  as  usual. — J.  H.  J. 
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Fertiliser.     P.  Kessler,  Kleefeld.    Ger.  Pat.  307,244, 

May  it;,  1817. 
Eiue  sludge  containing  finely-divided  carbon  which 
has  been  formed  at  a  high  temperature)  e.g.,  the 
sludge  obtained  In  the  manafactnre  of  ammonia 
from  crude  calclnm  cyanamide,  Is  converted  into  n 
dry  powder  by  mixing  with  quicklime.  The  finely - 
dtvided  carbon  is  readily  oxidised  In  the  soil 

— L.  A.  C. 

Fertiliser  from  peat  and  process  of  making  the 
same.  N.  Testrup,  London,  and  T.  Rigby,  Duni- 
frles.  Assignors  to  Wetcarbonizlng,  Ltd.,  London. 

U.S.  Pat  1.277,155,  Aug.  27.  1!HS.     Hate  of  appl., 
July  29,  1915. 

See  Eng    Pat,  18,838  of  1914;  this  J..  1MB,  133. 


Recovery    of    proteids     [fertilisers). 
1,274,763.     SCO  XV. 


U.S.     Pat. 


XVH. -SUGARS;    STARCHES;    GUMS. 

starch  in  potatoes;  Effect  of  frost  and  decay  upon 

the  .      H.  A.   Edson.      J.  Ind.  Eng.  Chem., 

1918,  10,  725—721;. 

Fuoze.n  and  decayed  potatoes  yield,  in  many  cases, 
normal  quantities  of  good  quality  starch,  but  the 
mechanical  difficult k-s  in  the  recovery  of  .starch 
from  decayed  pulp  are  sometimes  greater  than 
usual.— W.  P.  S. 


Laundry  starch.    Relnke.     See  VI. 
Inversion  of  sucrose.    Rice  and  Osugi.    See  XVI. 

PATENTS. 

Glucose;    Manufacture    of    .      C.     Hopkinson, 

Bradford.     Eng.  Pat  118,061,  July  3,  1917.   (Appl. 
No.  9509  of  1917.) 

The  friable  hydrocellulose  waste  obtained  from  the 
carbonisation  of  materials  containing  mixed  animal 
and  vegetable  fibres  is  dissolved  in  the  proportion 
of  1  part  of  carbonised  waste  to  3  or  4  of  65—70% 
sulphuric  acid;  the  mixture  is  allowed  to  stand  for 
;;— 1  hours,  then  diluted  to  give  a  1 — 2%  solution  of 
sulphuric  acid,  boiled  for  1  hour,  neutralised  with 
calcium  carbonate,  filtered,  and  evaporated. 

—J.  F.  B. 

Vegetable  glue  or  adhesive.  If.  W.  Tunnell,  Phila- 
delphia, Ta.  U.S.  Pat  1,275,799,  Aug.  13,  1918. 
Date  of  appl.,  Dec.  22,  1917. 

A  blend  of  high-  and  low-grade  starch  of  the  same 
kind  (e.g.  20  „  of  high-grade  and  80%  of  low-grade 
tapioca)  Is  treated  with  barium  hydroxide,  or  other 
alkaline-earth  hydroxide,  in  the  proportion  Of ,  say, 
01  to  0-25%  of  the  total  weight  of  starch.— C.  A.  M, 


XVUI.-FERMENTATION  INDUSTRIES. 

sisal  waste;  Utilisation  of  —  for  the  production 
of  alcohol.  Tropical  Lite,  1917,  13,  155.  Bull. 
Agric.  Intell.,  1918,  9,  988. 

After  the  fibre  has  been  extracted  from  sisal  there 
remains  much  waste.  At  Yucatan,  whence  sisal 
was  first  exported,  alcohol  has  been  made  from  the 
waste;  the  leaves  from  which  the  alcohol  was  made 
contained  12%  of  sugar,  but  sometimes,  after  a  long 


dry  season,  the  sugar  content  reached  14%.  Experi- 
ments In  British  East  Africa  also  showed  that  It 
is  possible  to  prepare  alcohol  from  sisal;  the  plants 
in  this  case  contained  3%  of  sugar.  A  yeast  was 
isolated  from  sisal  plants  which  fermented  a  dex- 
trose solution  but  was  killed  quickly  in  sisal  ex- 
tract, no  doubt  owing  to  the  large  amounts  of 
organic  acids  present.  After  neutralisation  with 
sodium  carbonate  and  the  addition  of  a  small  quan- 
tity  of  dextrose,  the  extract  did  not  kill  this  yeas! 
but  no  fermentation  took  place.— W.  P.   S. 

Alcoholic  fermentation ;  Arrest  of in  the  alde- 
hyde stag( .  i:.rpi  rimental  confirmation  of  the 
acctaldehyde  pyruvic  acid  theory.  C.  Neuberg 
and  E.  Reinfurth.  Biochem.  Zeits.,  1918,  89, 
365—414. 

Nedberg  (this  J.,  1911,  379,  1179;  1913,  S03)  has 
shown  that  yeast  can  convert  pyruvic  acid  into 
carbon  dioxide  and  acetaldehyde,  and  that  the  latter 
substance  readily  undergoes  reduction  to  ethyl 
alcohol  during  yeast  fermentations.  According  to 
the  theory  set  forth  by  the  authors,  only  one  mole- 
cule of  aldehyde  should  be  formed  from  one  mole- 
cule of  sugar,  the  other  part  of  the  molecule  acting 
as  acceptor  for  the  hydrogen.  By  fermenting  sugar 
in  the  presence  of  disodium  sulphite,  aldehyde  in 
the  amount  equivalent  to  73-45%  of  that  required 
by  this  theory  can  be  isolated.  (See  also  J.  Chem. 
Soc,  1918,  i.,  517.)— S.  B.  S. 

Vatalase  of  bacteria.      Jacoby.      Biochem.   Zeits., 
1918,  89,  350—354. 

Proteus  bacteria  were  grown  on  media  containing,, 
in  addition  to  inorganic  salts,  only  sodium  aspar- 
tate and  sodium  lactate.  An  active  catalase  could 
be  obtained  from  the  cultures  by  precipitation  with 
sodium  chloride,  or  with  magnesium  or  ammonium 
sulphate.  These  experiments  form  part  of  an 
attempt  to  prepare  a  pure  enzvme.  (See  also  J. 
Chem.  Soc,  191S,  i.,  517.)— S.  B.  S. 

Potash,  etc.,  from  kelp.    Higgins.    See  VII. 

Separating  oxalic  from   tartaric   acid.    Bau.    iSee- 
XX. 

Acetic  acid  and  acetone.     Hibbert.     See  XX. 

Patent. 

Beverages ;  Manufacture  of  dry  extracts  of  parti  i/- 

fermented  .     H.   Heuser,  Chicago,  III.    U.S. 

Pat.    1,275,254,    Aug.    13,    1918.      Date  of   appl., 
Mar.  12,   1917. 

Partly-fermented  wort  containing  live  yeast  is  de- 
siccated at  a  temperature  which  will  not  injure  the 
yeast;  the  dry  compound  may  be  converted  into  a 
beverage  by  dilution  with  water. — W.  P.  S. 


XIXa.-FOODS. 

Milk;  Certain  changes  caused  by  bacteria  in  some 

of  the  nitrogenous  constituents  of  .    G.   C. 

Supplee.  J.  Dairy  Sci.,  1917,  1,  313—319.  Bull. 
Agric.  Intell.,  191S,  9,  990— 891. 
In  an  investigation  on  changes  in  the  nitrogenous 
evident,  the  following  species  of  bacteria  were 
change  In  the  physical  appearance  of  the  milk  was 
evident,  the  following  species  of  bacteria  were 
used : — B.  lactis  acidi,  Mic.  albidus,  Ps.  liatie- 
faciens,  B.  lactis  viscosus,  B.  mycoides,  "Acidpep- 
toniser  "  (species  unknown),  B.  bulyaricum,  B.  coli 
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communior,  B.  aerogenes,  B.  prodigiosus,  Ps. 
pyocaneus,  and  B.  subtilis.  All  these  organisms, 
except  two,  caused  a  decrease  in  the  casein  frac- 
tion; with  some,  there  was  an  increase  in  the 
albumin  fraction,  with  others  a  decrease  in  the 
albumin  fraction  and  little  or  uo  decrease  in  the 
casein  fraction. — W.  P.  S. 

Milk;    Determination     of    cow    manure     in    . 

Moisture  content  and  solubility  of  coir  manure. 
G.  B.  Taylor.  J.  Dairy  Sci.,  1917,  1,  303—312. 
Bull.  Agric.  Intell.,  191S,  9,  991. 

When*  the  quantity  of  manure  present  in  the  milk  is 
large,  it  can  be  determined  fairly  accurately  by  a 
chemical  method,  but  in  the  majority  of  milks  the 
amount  of  manure  is  too  small  to  be  determined 
chemically.  The  manure  examined  contained  S3% 
of  water.  Air-dried  manure  contained  6%  of  water; 
5%  of  the  remaining  solid  matter  was  soluble  in 
milk;  this  would  indicate  that  only  11%  of  air-dried 
manure  dissolved  in  milk.  Nearly  85%  of  fresh 
cows'  manure  dissolved  in  milk,  S3%  of  this  being 
water.  Manure,  in  whatever  condition,  was  less 
soluble  in  milk  than  in  water. — W.  P.  S. 

Butter;    Influence   of  salt   on   the   changes   taking 

place  in  storage .     E.  M.  Washburn  and  A.  C. 

Dahlberg.  J.  Dairy  Sci.,  1917,  1,  114 — 12(1.  Bull. 
Agric.  Intell.,  1918,  9,  990—997. 
It  is  generally  believed  that  salt  improves  the 
keeping  quality  of  butter,  but  it  has  been  observed 
that  unsalted  butter  in  commercial  cold  storage 
keeps  as  well  as,  or  better  than,  salted  butter. 
Investigations  carried  out  by  the  authors  show 
that  salt,  exclusive  of  its  antiseptic  property. 
hastened  the  deterioration  of  butter;  when  stored 
at  -15°  F.  1-25°  C.I.  unsalted  butter  kept  as  well 
as  salted  butter.  The  bacteria  decreased  more 
rapidly  at  -15°  F.  (-25°  C.)  in  unsalted  butter  than 
in  salted  butter  and  increased  more  rapidly  at 
5S°F.  (15°  C.)  The  acidity  of  unsalted  and  salted 
butters  increased  uniformly  at  -15°  F.  (-25°  C.) 
but  at  58°  F.  (15°  C.)  the  increase  was  greater  in 
the  unsalted  butter.  Moisture  was  lost  from  the 
salted  butter  but  not  from  the  unsalted  butter  kept 
at    -15°F.   (-25°  C.).— W.  P.  S. 

Butter;  Relation  of  Oidium  luctis  and  Penieillium 

to   the   keeping  qualities  of  .    W.  B.  Combs 

and  C.  H.  Eckles.  J.  Dairy  Sci..  1917,  1,  347— 
355.  Bull.  Agric.  Intell.,  1918,  9.  992—993. 
Mould  spores  do  not  germinate  or  grow  in  butter: 
the  growth  of  moulds  on  butter  is  due  to  con- 
tamination from  outside  and  does  not  proceed 
readily.  The  taste  of  cream  is  considerably  affected 
by  the"  growth  of  Oidium  laetis  and  P.  chrysogenum 
when  the  cream  is  sweet,  but  mould  growth  on 
sour  cream  does  not  produce  an  objectionable 
flavour;  the  growth  of  these  moulds  on  cream  has 
a  detrimental  effect  on  the  butter  made  from  the 
cream.  Abnormal  flavours  which  develop  in  the 
butter  are  due  to  enzymes  which  are  secreted  by 
moulds  in  the  cream.  Pasteurisation  greatly  im- 
proves the  keeping  quality  of  butter  made  from 
mouldy  cream  but  it  does  not  cheek  completely 
the  action  of  the  enzymes  produced. — W.  P.    S. 

Butter,  lard,  etc.;  Crismer  test  for  the  detection  of 

foreign   fat    in  .    A.   W.    Stewart.    J.    State 

Med.,  191S,  26,  312—315. 
Information  similar  to  that  furnished  by  the 
Valenta  value  can  be  obtained  by  a  modification  of 
Crismer's  test  (this  J..  1895.  1069).  Three  c.c.  each 
of  filtered  fat  and  absolute  alcohol  are  pipetted 
into  a  test-tube  and  heated  over  a  small  flame 
with  continuous  stirring  with  a  thermometer  until 


the  mixture  is  clear.  The  tube  is  then  removed 
from  the  flame  and  the  contents  stirred  until 
turbidity  appears.  The  temperature  at  which  tills 
occurs  constitutes  the  Crismer  number.  Butter  fat 
gives  a  result  varying  from  50-5  to  57,  whilst  mar- 
garine has  a  value  over  65  if  it  is  composed  of 
animal  fat,  and  under  50  if  prepared  from  vege- 
table fat.  The  Crismer  test  yields  more  consistent 
results  than  can  be  obtained  by  the  Valenta  method. 
because  absolute  alcohol  of  constant  quality  can 
readily  be  obtained,  whereas  the  commercial  glacial 
acetic  acid  required  for  the  Valenta  test  differs 
considerably  in  its  moisture  content  from  time 
to  time  tsee  Fryer  and  Weston,  this  J.,  191S,  64  a). 
The  fat  must  be  free  from  moisture  and  quite 
clear,  and  can  generally  be  so  obtained  by  filtra- 
tion iu  a  hot  water  oven  through  a  dried  filter 
paper.  The  Crismer  test  may  also  be  applied,  to 
lard,  the  normal  value  for  which  is  76  to  77. 
The  Crismer  values  of  other  fats  are  as  follows  :  — 
Sesame  oil  67-5,  almond  oil  64,  cottonseed  oil  61-5. 
arachis  oil  57-5,  olive  oil  56,  cacao  butter  47,  tallow 
34-5,  palm  oil  22,  coconut  oil  15  to  19-5,  palm 
kernel  oil  13-5.  Rape  oil  is  characterised  by  its 
insolubility  at  the  boiling  point  of  the  mixture. 

—II.  W.  B. 


Egg;  Chemical  and   physical  constants   of  the  oilg 

matter  of  the  .     F.   Sehaffer  and  L.   Meyer. 

Mitr.  Lebensmittelunters.  u.  Hyg.,  1918,  9,  135— 
136.  Bull.  Agric.  Intell.,  1918,  9,  995. 
The  nature  of  the  solvent  has  a  considerable 
influence  on  the  physical  and  chemical  constants 
of  the  oil  extracted  from  egg  yolk;  petroleum  spirit 
extracts  the  oily  matter  alone,  whilst  chloroform 
extracts  the  cholesterol  and  a  portion  of  the 
lecithins  as  well.  Results  obtained  by  the  authors 
show  that  the  refractive  index  of  the  oil  lies  within 
the  limits  recorded  in  literature;  the  iodine  value 
is,  on  an  average,  74  to  75.  The  phosphorus  con- 
tent of  the  lecithins  diminishes  gradually  during 
storage,  being  1-27%  (as  P.O.)  in  the  case  of  fresh 
eggs  and  08%  after  storage  for  2  years.— W.  1'.  S. 

Foods;   Detection    of    decomposition    in    .        K. 

Brauer.  Chem.-Zeit.,  191S,  42,  421—122. 
Im  ipient  decomposition  in  sausages,  preserved 
foods,  etc.,  may  be  detected  by  inoculating  dextrose- 
bouillon  with  a  small  portion  of  the  sample,  incu- 
bating at  38°  C.  for  24  to  48  hrs  ,  and  noting 
whether  or  not  gas  is  produced  during  this  period. 
If  there  is  formation  of  gas.  organisms  capable  ot 
decomposing  the  food  are  present;  further  investi- 
gation by  sub-cultures  will,  if  desired,  indicate  the 
kind  of  organism.  The  dextrose  medium  employed 
Is  prepared  by  dissolving  1  grin,  of  meat  extract 
in  100  c.c.  of  water,  adding  1  grin,  of  peptone  and 
0-5  grm.  of  sodium  chloride,  sterilising  the  solu- 
tion, then  adding  1  grm.  of  dextrose,  introducing 
porlions  of  the  solution  into  a  series  of  Einhorn 
fermentation  tubes,  and  again  sterilising  for  a 
short  time. — W.  P.  S. 


Ergotinine.    Wolter.     .Sec  XX. 


Patents. 

Wheat    for   milling   purposes;    Preparatory    treat- 

ment   0f  .       j.    S.   Remington,    Grange-over- 

Sands,  Lanes.  Eng.  Pat.  11S,431,  July  28,  1917. 
(Appl.  No.  10.S97  of  1917.) 
The  wheat  is  washed  with  a  10%  solution  of  potas- 
sium or  sodium  carbonate,  then  centrifuged.  and 
dried  in  a  current  of  cold  (preferably  refrigerated) 
air.— W.  P.  S. 
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Bread;    Manufacture   of    leavened    .      II.    A. 

Koiinia  11.  Pittsburgh,  1*11.,  Assignor  to  Ward 
Baking  Co.,  New  STork.  I'S.  Pat.  1,274,898, 
Aug.  S,  1818.  Date  of  appl.,  Feb.  16,  1918. 
a  ia  u.-ukk  product  containing  dlastatic  and  pro- 
teolytic enzymes,  produced  by  the  action  of  Asper- 
gillus oryzw  on  grains,  seeds,  maize,  legumes,  etc., 
la  added  to  the  Hour,  yeast  and  other  Ingredients 
of  dough,  and  the  mixture  Is  fermented.    W.  P.  S. 

Soya  bean  milk:  Manufacture  of and  the  com- 
plete utilisation  of  liy-prottucts.     YV.  .1 .  Melhuish, 

Poole,   Dorset.    Bng.   Pat.  118,535,  Dec.  in,  1917. 
(Appl.  No.  18,279  of  1917.) 

Sou  beans  are  Immersed  In  water  at  60° 0.,  allowed 
to  COOl  iii  the  water  for  -1  Ins. .  then  drained  and 
ground;  L6  lb.  of  the  meal  is  mixed  with  100  lb. 
of  water  containing  no  grains  of  potassium  phos- 
phate, and  the  mixture  is  stirred  ami  healed  at 
96  0.  (or  US  mins.  The  mixture  is  then  passed 
through  a  filter-press,  the  press  cake  being  after- 
wards transferred  to  a  hydraulic  press  to  obtain 
r  feeding  cake  and  separate  the  oil.  The  liquid 
from  the  filter-press  is  centrlfnged,  healed  under 
reduced  pressure,  and  stirred  with  the  addition  of 
suitable  oils  (sesam£,  earthnut,  coconut,  etc.),  then 

fooled  to  3I>°('..  treated  with  a  culture,  salts  and 
adds   (e.g.,  butyric  add)    are  added,   and    after  the 

lapse  of  sufficient    time  for  the  culture  to  grow, 

the  whole  mixture  is  sterilised  at  70°  t'..   cooled  to 

Lfl  C,  ami  Btored.  The  separator  slime  may  be 
mixed  with   the   toots   obtained   In  clarifying  the 

BOya    bean    oil.    and    the    mixture    used   as   a    soap 

base.— W.  P.  S. 

Whey  extract  for  use  at  a  food  and  process  of  pro- 
ducing the  same.  11.  II.  Senior,  East  Stour, 
Dorset.  Bng.  Pat.  118,874,  Aug.  28,  1917.  (Appl 
No.  18,354  of  1917.) 

YViiky  is  heated  at  about  190°  F.  (88°  0.)  for  1J  hrs., 
then  cooled,  and  the  coagulated  substances  are 
separated,  drained,  dried  slowly  and  ground  to  a 
line  powder.  (Reference  is  directed,  in  pursuance 
Of  Sect.  7.  Sub-sect.  4,  of  the  Patents  and  Designs 
Act,  1907,  to  Bng.  Pat  23,127  of  1909;  this  J.,  1910, 
1327.)— W.  P.  S. 

Milk;  Process  of  making  ■/  new  food  product  of 
— ..    P.  W.  Turney,  Portland,  Oreg.    U.S.  Pat. 
1.274.21S,    July  SO,   litis.     Date  of  appl.,   Mar.  22, 
1917. 

F'ntsu  milk  is  curdled  by  an  enzyme,  the  action 
■of  which  is  allowed  to  continue  until  the  pre- 
cipitate beco s  Succulent,  when  the  temperature 

is  rapidly  lowered  io  prevent  further  enzyme  action. 
The  low  temperature  Is  maintained  until  the  pre- 
cipitate Is  required  to  he  used.-  .1.  II.  J. 

Milk;    Process    of   tit  tiling  .        X.    1'.    Nielsen. 

Blyria,  Ohio.     D.S.   Pat.  1,274,748,  Aug.  G,  1918. 
Date  of  appl.,  Feb.  11.   1918. 

MILS  at  40°  F.  (4°C.)  is  introduced  into  a  vessel 
provided  with  a  jacket  heated  at  212°  to  220°  F. 
(100°    to    105°C.);    the    milk    is    stirred    until    its 

temperature  Is  110°  to  160°  F.    (43    to  71°  O.)  and 

then  cooled  in  the  same  vessel  while  the  stirring 
is  continued. — W.  1".  S. 

.1////.-  and  tin-  like;  Process  tit  treating .    N.  I). 

Nielsen,  Blyria,  Ohio.    D.S.  Pat.  1,274,750,  Aug.  0, 

11I1S.      Date  of   appl..    Mar.    22.    litis.. 

Milk  or  other  liquid  is  sterilised  at  145°  v.  (63  C.) 
by  placing  it  in  a  jacketed  vessel  and  Introducing 

a  heated  condensable  gas  into  the  jacket ;  a  COOllng 
medium  is  then  admitted  to  tlic  jacket  so  that  the 


gas  is  condensed  and  a  partial  vacuum  created  in 

the   jacket.     After  30    mins.,   a   COOling    medium   is 

again  admitted  to  the  jacket  so  as  to  cool  the  milk 
to  36° F.  (2°C),  the  cooling  medium  is  then  with- 
drawn, and  the  condensable  gas  again  introduced 

and  condensed,  so  that  the  liquid  is  then  con- 
tained in   a   vacuum-jacketed  vessel.-    W.    I'.   S. 

Milk  mid  other  lit/uids  readily  decomposed  by  heat 
{e.g.,  blood,  strum,  must,  etc];  Sterilisation  of 

.      O.   [iObeck,  Leipzig,      tier.  Pat.   300,924, 

Seii.  30,  1913. 

Tuk  liquid  is  spread  out  by  means  of  a  current  of 

air  or  other  gas  on  the  surface  int..  very  thin 
layers   on    a    suitable    support    and   exposed'  for   a 

short  time  to  a  sterilising  temperature. — L.  A.  C. 

Poods  tniti  other  products;  Drying  of  .    L.  P. 

Howler,  a.  Peterson,  and  L.  s.  Levy,  London. 
Bng.  Fat.  118,911,  Oct.  2,  1917.  (Appl.  No.  14,251 
of  1917.) 

THE  material  to  be  dried,  such  as  fruit,  vegetables, 
meal,  lish,  copra,  coal,  etc.,  is  placed  on  trays 
arranged  in  a  closed  chamber  through  which  a 
currenl  of  dry  heated  air  is  drawn  by  means  of 
a  pump.  Tin-  air  is  heated  by  passing  through  a 
chamber  containing  a  steam  coil  and  "then  enters 
a  chamber  fitted  with  air  filters  and  also  con- 
taining drying  substances,  such  as  calcium  chloride: 
this  tiller  chamber  is  provided  Willi  a  heat-insulat- 
ing jacket.  After  traversing  the  heating  coil  the 
steam  may  be  conducted  to  a  jacket  surrounding 
the  drying  chamber.  Dehydrating  substances  may 
be  placed  in  the  air-heating  chamber  and  in  the 
drying  chamber,  and  also  arranged  between  the 
drying  chamber  and  the  pump. — W.  P.  S. 

Fruit;   Apparatus  for  drying  .       T.    W.   W. 

Forrest,  Oakland,  Cal.  U.S.  Pat.  1.275,547, 
Aug.  13,  191S.     Date  of  appl.,  Apr.  1,  191s. 

The  fruit  is  dried  on  an  endless  conveyor  con- 
structed of  open-niesh  material  and  mounted  on  a 
removable  frame  fitted  in  a  vacuum  chamber. 
Heating  devices  and  means  for  operating  the  con- 
veyor are  provided  in  the  chamber,  and  the  inlet 
and  outlet  passages  for  the  fruit  are  fitted  with 
valves— W.  P.  S. 

Eggs;  Dried  in  powder  form.     E.  S.  Spencer 

and  F.  F.  Kemp,  London.  Eng.  Pat.  119.007, 
Apr.  17,  1918.     (Appl.  No.  0502  of  1918.) 

Whole  oyixs  are  dried  until  the  water  content  is 
reduced  to  5%;  egg  yolks  are  dried  separately  in 
a  similar  manner.  Five  parts  by  weight  of  the 
dried  whole  egg  is  then  mixed  with  2  parts  of  the 
dried  yolks.  The  resulting  product  is  misdble  with 
water  ami  contains  protein  420,  fat  49-0,  ash  3-4, 
and   water  5%.— YV.   1'.   S. 


Vegetable  proteid  substances;  Process    of   manu- 
facturing   .     S.   Salow.   Sendai.   Japan.     U.S. 

Pat.    1,275,308.,    Aug.   13,    1918.       Date   of   appl., 
Nov.  25,  19111. 

Vkoetahi.k  substances  are  freed  from  oil.  extracted 
with  water,  the  extract  is  clarified,  and  Hie  soluble 
proteins  then  precipitated  by  the  action  of  lactic 
ferment.— W.  P.  S. 

Proteid    matter   from    corn     [maize];     Process    of 

obtaining .    J.  Takamine,  New  York,  and  S. 

Satow,     Sendai.     Japan.        U.S.     Pat.     1,275,324, 
Aug.  13,  1918.     Date  of  appl.,  Nov.  25,  1910. 

Maize  is  steeped  in  water,  crushed,  the  germs  are 
removed,  and  the  mass  is  ground  with  water;  after 
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si  parating  bran  and  starch,  the  substances  remain- 
ing in  the  liquid  are  separated  in  the  form  of  a 
"meal"  and  transferred  to  a  "liquid  solution," 
and  the  proteins  are  precipitated  from  this  solution. 

— W.  P.  S. 

Food  products  of  starchy  material;  Method  of  pre- 

pa  ring .     F.  G.  Lorenzen,  Assignor  to  Kellogg 

Toasted  Corn  Flake  Co.,  Battle  Creek,  Mich. 
U.S.  Pat.  1,275,711,  Aug.  13,  1918.  Date  of  appl.. 
Mar.  30,  1918. 

Staechy  material  is  subjected  to  the  action  of  steam 
for  about  2 — 4  hrs.,  first  at  a  pressure  of  less  than 
2  lb.  per  sq.  in.,  then  at  a  higher  one  (10 — 20  lb. 
per  sq.  in.),  the  globules  being  thereby  gelatinised. 
They  are  then  separated,  dried  at  100° — 110°  C,  and 
subsequently  subjected  to  a  sharp  dry  heat,  whereby 
they  are  puffed. — A.  B.  S. 


Cottonseed  flour  and  process  of  making  the  same. 
G.  A.  Baumgarten,  Schulenburg,  Tex.  U.S.  Pat. 
1,276,477,  Aug.  20,  1918.  Date  of  appl.,  Sep.  21, 
1915. 

Cottonseed  is  freed  from  bran,  and  cooked  under 
steam-pressure  for  substantially  1  hour  40  mins. 
at  about  23S°— 240°  F.  (114-5°— 115-5°  C),  or  for  a 
sufficient  length  of  time  at  a  sufficient  temperature 
to  rupture  the  oil-cells.  This  cooking  process  may 
be  effected  in  a  series  of  cookers  the  steam-pressure 
in  which  is  successively  reduced.  The  oil  and  dis- 
integrated coating  of  the  oil-cells  are  separated  by 
expression,  and  the  residual  cake  is  dried,  ground, 
and  bolted  to  produce  flour. — C  A.  M. 


Food;  Substitute  highly-nitrogenous  and  pro- 
cess of  producing  the  same.  N.  Moskovits  and 
K.  A.  Jacobsen,  Assignors  to  Moskovits  Mor  6s 
Fia,  Nagy-Varad,  Hungary.  U.S  Pat.  1,277,336, 
Aug.  27,  1918.     Date  of  appl.,  Feb.  26,  1916. 

See  Eng.  Pat.  100,135  of  1916;  this  J.,  1916,  1128. 


XTXb. -WATER   PURIFICATION;    SANITATION. 

Water  purification;  Baryta  as  substitute  for  soda 

in  .      F.    Hundeshagen.      Z.   offentl.    Chem., 

1918,  24,  159—167. 

In  the  softening  of  boiler  water  containing  calcium 
sulphate,  the  use  of  barium  chloride  results  in  the 
precipitation  of  barium  sulphate  which  does  not 
form  a  crust  or  corrode  the  boiler.  If  barium 
carbonate  is  used,  calcium  sulphate  is  converted 
into  barium  sulphate  and  calcium  carbonate.  The 
process  leads  to  some  loss  of  barium  carbonate 
which  is  used  in  excess,  but  if  the  precipitant  is 
added  to  the  hot  water,  only  5—10%  in  excess  need 
be  used  and  the  precipitation  of  calcium  is  complete. 
Barium  hydroxide  reacts  with  calcium  sulphate  to 
form  barium  sulphate  and  calcium  hydroxide.  The 
latter  is  objectionable  on  account  of  its  tendency  to 
form  a  hard  crust  on  the  hottest  parts  of  the  boiler. 
In  the  presence  of  calcium  bicarbonate,  barium 
sulphate  and  calcium  carbonate  are  precipitated. 
If  the  calcium  sulphate  is  in  excess,  a  little  calcium 
hydroxide  is  formed,  but  this  can  be  removed  with 
barium  carbonate  or  with  sodium  carbonate. 
Baryta  water  precipitates  magnesium  hydroxide 
from  magnesium  salts.  Barium  aluminate  acts  as 
a  precipitant  in  a  similar  manner  to  barium 
hydroxide.  Formula^  and  examples  are  given  for 
calculating  the  amount  of  precipitant  to  be  used  for 
various  combinations  of  hardening  salts.— J.  H.  J. 


Catalase.    Jacoby.     See  XVIII. 
Anthrax.     (1)  Kelser.     (2)  Berg.    See  XX. 

Patents. 

Softening  water.  E.  Edser,  S.  Tucker,  and  Minerals 
Separation,  Ltd.,  London.  Eng.  Pat.  118,668, 
Sep.  3,  1917.     (Appl.  No.  12,624  of  1917.) 

The  water  to  be  softened  is  treated  with  tri-  or  di- 
sodium  phosphate  and  caustic  soda,  or  other  suit- 
able reagents,  to  precipitate  the  hardening  salts. 
The  precipitate  produced  is  formed  into  a  froth  by 
addition  of  sodium  oleate  and  violent  agitation  with 
air.  On  allowing  the  water  to  come  to  rest,  the 
precipitate  floats  on  the  surface.  Iron  salts  also 
may  be  removed  from  water  by  this  method. 

—J.  H.  J. 

Water;  Apparatus  for  heating  and  deoxidising . 

F.  N.  Speller,  Pittsburgh,  Pa.     U.S.  Pat.  1,274,099, 
July  30,  1918.     Date  of  appl.,  Apr.  29,  1918. 

The  apparatus  consists  of  a  water  heater  containing 
a  series  of  thin  plates  of  steel  or  iron  for  deoxidising 
the  water. — J.  H.  J. 


Filtering  apparatus  [for  wafer].  C.  S.  Smith, 
Brooklyn,  N.Y.  U.S.  Pat.  1,276,129,  Aug.  20,  1918. 
Date  of  appl.,  May  IS,  1914.  Renewed  Jan.  10, 
1918. 

A  tank  is  fitted  with  transverse  partitions  forming 
galvanic  couples,  between  which  are  layers  of  a 
filtering  medium  of  carbon  and  aluminium.  The 
water  to  be  filtered  is  forced  upwards  through  the 
tank  under  pressure,  and  the  residue  descends  to 
the  bottom. — J.  H.  J. 


Softening  water;  Method  of  and  apparatus  for . 

T.  R.  Duggan,  Assignor  to  The  Permutit  Co.,  New 
York.  U.S.  Pat.  1,276,629,  Aug.  20,  1918.  Date 
of  appl.,  Oct.  23,  1916. 
A  water-softening  bed  of  exchange-silicates  con- 
taining lime  and  magnesia  is  regenerated  after  use 
by  passing  an  upward  current  of  sodium  chloride 
solution  through  the  bed  as  long  as  lime  and  mag- 
nesia continue  to  be  removed,  drawing  off  the  con- 
taminated solution  at  the  surface  of  the  bed  after  a 
single  passage,  and  flushing  out  the  residue  of  the 
solution. — J.  H.  J. 

Tetra-iodo-hexamethylenetetramine  [antiseptic] 

composition.      K.     G.     Falk    and    K.     Sugiura, 

Assignors  to  G.  B.  Pegram,  New  York.     U.S.  Pat. 

1,275,162,  Aug.  6,  1918.     Date  of  appl.,  June  23, 

1917. 

A  composition,  for  use  as  an  antiseptic,  healing,  or 

sterilising  agent,  comprises  1%  of  tetra-iodo-hexa- 

methylenetetramine  diffused  uniformly  throughout 

a  liquid  solvent  or  vehicle,  such  as  collodion. — B.  N. 


tablet.       A.     Rogers, 

Brooklyn,   N.Y.     U.S. 

Date  of  appl.,  Apr.  2, 


Antiseptic     and    germicidal 

Assignor  to  C.  T.   Davis, 

Pat.  1,276,119,  Aug.  20,  1918 

1918. 
The  tablet  consists  of  potassium  mercuric  iodide 
with  a  sufficient  quantity  of  a  stabilising  agent,  such 
as  an  iodide,  to  prevent  the  formation  of  insoluble 
mercuric  iodide,  and  with  a  sufficient  quantity  of 
sodium  chloride  to  act  as  a  binder  and  to  give  a 
solution  of  the  tablet  a  tonicity  approximating  to 
that  of  the  blood.— J.  H.  J. 
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t  ing  organic  material*  by  the  use  of  X-rays; 
Ipporatvs  for  i>.  0.  Glllett,  Tampa,  Fla. 

U.S.  Pat  1,275,417,  An;.  1.;.  1818.  Dnte  of  :i|'pl  . 
Apr.  M.  1817. 

Tiik  apparatus  consists  of  an  outer  chamber  im- 
pervious to  X-rays  and  an  boner  chamber  with  one 
or  more  of  its  sides  pervious  to  X-rays.  At  the 
pervious  side  of  the  inner  chamber  is  a  Chamber 
containing  several  X-ray  In  lies  connected  to  a  source 
of  electric  current. — J.  II.  .T. 

Water;  Apparatus  for  purifying  .    L.  Linden. 

London,  and  W.  .1.  Stewart,  Belfast.  U.S.  Tat. 
1,276,284,  Auk.  20,  1918.  Date  of  appl..  July  0, 
1915.     . 

Bb  Fr.  Pat.  474,907  of  1014;  this  J.,  1915,  1112. 
Sterilising  milk,  etc.    Ger,  Pat.  806,924.    See  XIXa. 


XX.-ORGAN1C     PRODUCTS;  MEDICINAL 
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Brgotinine;  Detection  <>f .    L.  Wolter.    Chem.- 

Zeit..  1818,  42,  446. 

Ergot  of  rye  contains  about  012%  of  ergot  inine. 
about  two-thirds  of  which  can  be  separated  in  the 
amorphous  condition  and  about  one-third  in  the 
crystalline  form  by  Tanret's  method.  The  potas- 
sium mercuric  iodide  reagent  for  alkaloids  gives 
a   distinct    renetion   with   an   alcoholic   solution   of 

1  part  of  ergot inine  in  1,240,000.  Tanret's  reaction 
(yellowish-red  zone  changing  to  violet  and  then  to 
blue),  with  sulphuric  acid  added  to  the  solution  in 
ether,  alcohol,  or  ethyl  acetate,  is  characteristic  of 
ergotinlne.  In  Rosenthaler's  modification  sulphuric 
add  is  added  to  a  solution  Ol  the  alkaloid  in  glacial 
acetic  acid  which  has  previously  been  treated  with 
a  trace  of  ferric  chloride,  whilst  Keller  applies  the 
test  by  adding  strong  sulphuric  acid  containing  a 
trace  of  ferric  salt  to  a  solution  of  ergotinine  in 
ethyl  acetate.  The  reaction  may  be  rendered  more 
sensitive  by  using  a  trace  of  hydrogen  peroxide  in 
place  of  ferric  chloride  us  the  oxidising  agent,  and 
Is  then  callable  of  detecting  0  01   mgrm.  as  against 

002  mgrm.  by  Tanret's  original  test.  It  is  essential 
ili.it  the  solution  of  the  alkaloid  should  not  be  too 
concent  rated,  or  misleading  colorations  will  be 
obtained.     (See  also  J.  Chem.  Soc,  Nov.,  1918.) 

— C.  A.  M. 

B serine.    3.  Hcrzig  and  H.  Lieb.    Monatsh.    Chem.. 
1918,  39.  285—292. 

Tin-  micro-method  for  the  determination  of  imino- 
niethyl  groups  in  eserine  and  eseroline  indicates  the 
presence  of  one  more  such  group  than  the  ordinary 
macro-method.  If.  in  the  ordinary  method,  the 
proportion  of  bydrlodlc  acid  to  substance  is  in 
Creased,  e.g.  by  taking  01  grm.  of  eserine  to  20  c.c. 

<>f  bydrlodlc  acid,  the  result  indicates  three  methyl 
groups  in  agreement  with  the  micro-met  hod.  It  is 
possible  that  the  third  difficultly  removable  alkyl 
group  may  be  an  ethyl  radicle,  and  not  methyl.  (See 
aim  J.  Chem.  Soc,  1918,  1.,  504.)— D.  F.  T. 

Scoparin.  3.  lierzig  and  G.  Tiring.   Monatsh.  Chem., 
litis,  39.  2">::-2'!7. 

Scoparin,  the  yellow  substance  present  in  Spartium 
scoparium,  when  treated  with  diazomethane,  can  be 
made  to  yield  a  dimethyl  and  a  trimethyl  derivative, 
whereas  with  silver  oxide  and  methyl  iodide  a 
heptamethyl  derivative  is  obtainable.  Scoparin, 
therefore,  contains  at  least  seven  hydroxyl  groups. 
It  also  contains  a  methoxyl  group.  The  composition 


Of  these  products  indicates  a  formula  C.,.,1I  .,,<_),,  for 
scoparin  (compare  Goldschmiedt  and  von  llemmel- 
mayr,  this  .1..  lS!l,j,  03;  see  also  .1.  Chem.  Soc., 
Pits.  i..  .-,(■•: i.- -I),  f.  t. 


Symptomatic  anthrax  {blackleg);  Methods  of  immu- 
nisation against .  R.  A.  Kelser.  J.  Agric.  Res., 

101S,  14.  253-  2112. 

Tiik  medium  found  to  be  the  best  for  growing  the 
bacillus  of  symptomatic  anthrax  in  order  to  produce 
a  true  toxin  was  a  dextrose-peptone  bouillon,  of 
which  tile  peptone  was  prepared  as  a  solution  direct 
from  pigs'  stomachs.  Flasks  were  filled  witli  this 
medium  up  to  the  neck,  and  several  c.c.  of  a  recently 
isolated,  virulent  culture  of  the  bacillus  added  to 
the  bottom  of  each.  After  10  days'  growth,  the 
culture  was  filtered  through  a  Berkefeld  filter  and 
the  filtrate  preserved  with  chloroform.  This  pro- 
ilucl  was  found  to  possess  valuable  immunising  pro- 
perties against   blackleg. — J.    H.   J. 

Symptomatic    anthrax    {blackleg)    toxin;    Concen- 
tration of .    W.  N.  Berg.    J.  Agric.  Res.,  1918, 

14,  203— 204. 

Toxin,  prepared  as  described  in  the  preceding 
abstract,  was  placed  in  Petri  dishes  and  frozen. 
The  dishes  and  contents  were  then  placed  in 
evacuated  desiccators  and  maintained  at  -9CC.  for 
1 — 2  days,  when  the  toxin  had  evaporated  to  a  paste. 

—J.  H.  J. 

Oxalic  acid;  Separation  of from  tartaric  acid. 

A.  Ban.     Chem.-Zeit.,  1918,  42,  425—1211. 
Tiik   solution,    containing   not   more   than  0-2%   of 
oxalic   acid,    is    treated   with   an   excess   of   boric 
acid    (at   least  0-25  mol.  of  boric  acid  per  mol.  of 
tartaric  acid  is  required  to  prevent  the  precipitation 

of  the  latter)  and  one-fifth  of  its  volume  of  calcium 
acetate  reagent.  The  mixture  is  kept  in  an  ice- 
chest  for  about  40  hrs.,  the  precipitated  calcium 
oxalate  then  collected,  washed,  ignited,  and  the 
resulting  calcium  oxide  titrated  with  JV/10  hydro 
chloric  acid.  '  One  litre  of  the  reagent  dissolves 
3-42  mgrms.  of  calcium  oxalate  and  1  litre  of  wash- 
water  dissolves  404  mgrms. ;  the  volumes  of  the 
filtrate  and  wash-water  must  be  noted,  and  the 
corresponding  correction  applied  to  the  result.  The 
calcium  acetate  reagent  is  prepared  by  dissolving 
330  grms.  of  sodium  acetate  in  300  c.c.  of  water, 
and  adding  500  c.c.  of  this  solution  to  25  grms.  of 

calcium  chloride  dissolved  in  500  c.c.  of  50%  acetic 
acid;  the  mixture  is  kept  in  an  ice-chest  for  24  hrs. 
and  then  filtered.  I  See  also  J.  Chem.  Soc,  Nov., 
litis.  I— W.  P.  S. 


Acetic  acid  and  acetone;  Industrial  developments 

relating  to  tin-  manufacture  of .    H.  Hibbert. 

Chem.  and  Met.  Bug.,  1018,  19,  397—100. 

On  the  outbreak  of  war  the  demand  for  acetic  acid 
and  acetone  rose  to  such  an  extent  that  the  output 
of  the  wood-distillation  industry  was  totally  inade- 
quate to  meet  the  requirements.  Working  in  con- 
Junction  with  the  British  Government,  the  D.S. 
Industrial  Chemical  Co.  erected  a  large  plant  which 
is  now  producing  acetic  acid  by  the  oxidation  of 
alcohol  obtained  from  molasses  by  the  quick  fer- 
mentation process.  The  plant  has  an  output  of 
70,000  lb.  of  acetic  acid  (calculated  at  100%)  per 
day.  The  oxidation  of  the  alcohol  to  acetic  acid  is 
effected  in  generators  filled  with  beech  shavings. 
It  is  most  probable  that  this  process  will  not  be 
jirohtable  under  normal  conditions.  Acetone  is  also 
produced  in  Toronto  and  in  the  United  States  by 
the  Fernbach  process,  in  which  starch  from  maize 
or  other  grain  is  fermented  by  a  special  ferment, 
which    resolves    the   carbohvdrate    into    a    mixture 
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of  butyl  alcohol  and  acetone.  The  output  of  acetone 
at  the  Toronto  plant  is  100  tons  per  month,  and 
at  the  United  States  plant  nearly  250  tons.  A  pro- 
cess has  been  worked  out  and  put  into  operation  in 
Canada  (output  50,000  lb.  of  100%  acetic  acid  per 
day)  which  is  based  on  the  German  patents  for  the 
manufacture  of  acetic  acid  from  acetylene.  When 
acetylene  gas  is  passed  through  a  solution  of  a 
mercury  salt  in  dilute  acid,  it  combines  with  the 
water  yielding  acetaldehyde,  which  is  readily  con- 
verted by  atmospheric  oxygen  into  acetic  acid.  The 
process  is  important  as  a  potential  source  ultimately 
of  cheap  acetic  acid,  and  of  acetaldehyde  for 
probable  new  industrial  uses.  In  Germany  and  in 
Switzerland  large  electrical  installations  have  been 
erected  for  the  manufacture  of  alcohol  and  acetic 
acid  from  calcium  carbide.  The  wood-distillation 
industry  is  threatened  with  dangerously  keen  com- 
petition in  the  future.  Development  on  scientific 
lines,  and  research  for  the  exploitation  of  untapped 
sources  of  revenue  in  the  acetone,  crude  acetone 
oils,  and  wood  tar  are  imperative. — S.  S.  A. 

Acetol;   New   reaction  for    .       O.    Baudisch. 

Biochem.  Zeits.,  1918,' 89,  279—280. 
A  dilute  solution  of  acetol  in  water  containing 
sodium  hydroxide  is  boiled  for  a  few  minutes 
with  o-aminobeuzaldehyde.  The  mixture  is  cooled, 
acidified,  and  then  made  alkaline  again  with  sodium 
bicarbonate.  A  fluorescent  solution  is  obtained 
from  which  3-hydroxyquinaldine  can  be  extracted 
by  ether;  on  distilling  off  the  ether  it  is  obtained 
as  a  white  residue,  which  gives  a  deep  red  colour 
with  ferric  chloride  in  alcoholic  solution.  The 
alcoholic  solution  also  gives  a  brilliant  blue 
fluorescence  on  dilution  with  water.  These  two  re- 
actions are  characteristic.  (See  also  J.  Chem.  Soc, 
Nov.,  1918.)— S.  B.  S. 

Potash,  etc.,  from  kelp.    Higgins.    See  VII. 

Citric  acid  esters.    Pinnow.    Sec  XII. 

Patents. 

1.8-  Dihydroxyanthranol;    Manufacture     of     . 

Manufacture  of  1-hydroxyanthranol.  Manufac- 
ture  of  1-hydroxy-  and  1.8-dihydroxyanthranol. 
Farbenfabr.  vorm.  F.  Bayer  und  Co.  Ger.  Pats. 
(  \  I  296,091,  Oct.  30,  1915.  (b)  301,452,  Feb.  20,  1910, 
and  (c)  305.8SG,  Apr.  G,  1917. 

(a)  I.S-Dihyuroxyanthranol,  which  is  a  valuable 
remedy  for  psoriasis  and  other  skin  diseases,  is 
obtained  by  the  reduction  of  1.8-dihydroxyanthra- 
quinone  by  zinc  and  acid,  (b)  1-Hydroxyanthra- 
quinone  is  reduced  by  zinc  and  acid,  yielding 
l-hydroxyanthranol,  of  value  as  a  remedy  for 
psoriasis,  (c)  Instead  of  the  hydroxyanthraquinones 
as  in  (a)  and  (b),  their  alky]  ethers  may  be  used. 
These  are  readily  obtained  by  boiling  1-nitro-  or 
l.S-dinitroanthraquinone  with  alcoholic  alkali. 

Compound  of  lime  and  tannic  acid;  Manufacture  of 

a    soluble    with    difficulty    in    dilute    acids 

[gastric  juice'].  Knoll  und  Co.,  Chem.  Fabr., 
Ludwigshafen.     Ger.  Pat.  300,979,  Nov.  22,  1914. 

Basic  calcium  tannate  is  heated  for  some  time  at  a 
high  temperature;  the  compound  so  produced  is 
insoluble  in  the  gastric  juice,  but  is  decomposed  in 
the  intestine  to  lime  and  tannic  acid. — L.  A.  C. 

Dentifrice.   U.S.  Pat.  1,275,779.   See  V. 

Aqueous    solutions   of    hydrocarbons.      Ger.    Pat. 
306,059    See  XII. 


XXI.-PHOTOGRAPHIC   MATERIALS   AND 
PROCESSES. 

Gelatin  [photographic  plates];  Reticulation  of . 

S.  E.  Sheppard  and  F.  A.  Elliott.  J.  Ind.  Eng. 
Chem.,  191S,  10,  727—732. 

The  immediate  cause  of  reticulation  of  the  sur- 
face of  photographic  negatives  is  the  pro- 
duction of  restricted  tangential  dilation,  partially 
arrested,  during  swelling  and  drying  of  the  gelatin 
film.  It  may  be  produced  by  the  combined  action 
of  both  a  swelling  or  softening  agent  (hot  water, 
potassium  iodide)  and  a  hardening  agent  (chromic 
acid,  mercuric  iodide).  Reticulation  generally 
starts  in  one  or  more  regions  of  the  plate  and 
spreads,  and  it  seems  that  in  its  earliest  stages  it 
involves  something  like  the  nucleation  of  a  crystal- 
lising solution.  In  the  ordinary  development  of  a 
negative  it  is  probable  that  incipient  reticulation 
is  proceeding,  foreign  nuclei  being  available; 
different  developers  and  treatments  affect  the 
"  graininess  "  of  the  developed  image,  and  altera- 
tions in  the  swelling  equilibrium  by  changing  from 
an  acid  to  an  alkaline  medium  in  operations  subse- 
quent to  development  are  liable  to  increase  any 
incipient  reticulation. — W.  P.  S. 

Patent. 

Photography;  Substance  for  use  in and  method 

of  making  the  same.  A.  de  Brayer,  Paris.  U.S. 
Pat.  1,277,048,  Aug.  27,  1918.  Date  of  appl., 
Apr.  20,  1917. 

See  Eng.  Pat.  105,920  of  1917;  this  J.,  1918,  224  a. 


XXII.-EXPLOSIVES;  MATCHES. 

High    explosives;    Initial    priming    substances   for 

.    G.  B.  Taylor  and  W.  C.  Cope.    U.S.  Bureau 

of  Mines,  Tech.  Paper  162,  1917.  32  pages. 
Tests  were  made  to  ascertain  the  minimum  weights 
of  various  primers  required  to  detonate  completely 
trinitrotoluene  and  tetryl  (tetranitromethylaniline), 
the  "  sand  test  "  (this  J.,  1916,  1132)  being  used  to 
ascertain  the  degree  of  detonation  of  the  nitro- 
compound. Tests  made  with  mixtures  of  mercury 
fulminate  and  various  oxygen  carriers  did  not  dis- 
close any  single  property  of  the  oxidiser  as  having 
a  direct  relationship  with  the  priming  efficiency  of 
the  mixture.  Oxidisers  varying  widely  in  specific 
gravity,  heat  of  formation,  percentage  of  available 
oxygen,  character  of  the  non-volatile  product  of 
explosion,  and  general  chemical  relationship, 
yielded  about  equally  efficient  mixtures.  In  general, 
salts  of  the  oxyhalogen  acids  made  efficient  mix- 
tures ;  oxides  and  nitrates  of  heavy  metals  yielding 
the  free  metal  on  decomposition  made  especially 
efficient  mixtures;  heavy  metal  oxides  which  are 
reduced  to  lower  oxides  were  ineffective.  Mercury 
fulminate  was  found  to  be  more  efficient  when  un- 
compressed than  when  compressed.  It  seemed  also 
that  the  sensitiveness  of  trinitrotoluene  to  detona- 
tion decreased  with  the  degree  of  compression.  The 
efficiency  of  primers  containing  lead  azide  increased 
with  the  pressure  of  loading.  The  priming  efficien- 
cies of  nitrodiazobenzene  perchlorate  (Herz,  Fr. 
Pat.  450,897;  this  J.,  1913,  627)  and  hexamethylene- 
triperoxide-diamine  (Von  Girsewald,  this  J.,  1912, 
1058;  1913,  992)  were  found  to  be  high,  010  grm. 
and  015  grm.  of  these  substances  respectively  being 
equal  to  0-30  grm.  of  lead  azide  or  0-35  grm.  of  mer- 
cury fulminate  for  detonating  trinitrotoluene.  The 
"  sand  test,"  in  which  the  ability  to  break  up  quartz 
sand  in  a  "  sand  bomb  "  is  measured,   showed  no 
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parallelism  between  quantity  of  sand  crashed,  and 
priming  efficiency  as  measured  by  the  relative  mini- 
mum weights  required  to  cause  detonation,  but  ap- 
peared  rather  to  be  a    test   tor  "strength,"    the 

values  being  in  nearly  t h. ■  same  order  as  Berthelot's 
"characteristic  products"  (QV,,  whore  q  is  the 
heat  of  explosion  and  v,  the  calculated  volume  of 

gaseous  products  of  explosion  al  0°  C.  and  7110  nun. 
from  1  gnu.  of  explosive).  The  authors  consider 
thai  the  effectiveness  of  a  detonator  in  practice 
depends  upon  explosive  energy,  thai  may  be  sepa- 
rated into  an  intensity  factor  ("quickness,"  de- 
pending upon  acceleration  of  the  explosive  decom- 
position), ami  a  rapacity  factor,  "strength."  The 
"  sand  test  "  may  lie  regarded  as  a  measure  of 
"  Strength,"  and  the  lead-plate  lest,  and  the  shatter- 
in:.'  effects  on  glass  tubes,  as  tests  of  "  quickness." 
The  behaviour  of  silver  acetyllde,  which  although 
an  Inefficient  primer  yet  markedly  increases  the 
effectiveness  of  mercury   fulminate,  is  explained  by 

its   low   "strength"   and   its  greal    "quickness." 

Kmphasis  is  laid  on  the  value  of  the  "  sand  test  " 
for  controlling  the  manufacture  of  a  given  priming 
composition,  as  although  "  quickness  "  is  probably 

the  more  Important  of  the  two  factors,  this  may 
be  regarded  as  constant  for  a  given  material,  and 
the  "strength"  then  becomes  a  measure  of  the 
efficiency  of  a  particular  sample. — T.  St. 


D<  tonator  compounds  containing  mercury  fulmi- 
nate; Analysis  of  .      p.    Nlcolardot  and  J. 

Boudet.    Ann.  Ohim.  Analyt,  1918,  23,  192—194. 

A  I'omiox  of  the  sample  is  digested  with  ammonium 
sulphide  solution,  first  for  L'  hrs.  in  the  cold  and 
then  for  1  hr.  at  (>0°  C.  The  mercury  is  thus  eon- 
verted  into  mercuric  sulphide,  which  is  collected 
and  weighed.  The  filtrate  from  the  mercuric  sul- 
phide is  heated  with  ammonium  sulphite  and  the 
precipitated  antimony  sulphide  is  collected  and 
weighed.  The  solution  from  the  antimony  sulphide 
is  evaporated,  and  the  alkalis  weighed  as  sulphates. 
A  separate  portion  of  the  sample  is  tested  for  the 
presence  of  nitrates  and  chlorates.  The  mercuric 
and  antimony  sulphides  are  volatilised  after  being 
weighed,  since  they  may  contain  traces  of  copper, 
zinc,  or  iron;  any  powdered  glass  in  the  sample 
will  be  found  in  the  mercuric  sulphide  precipitate. 

— W.   P.   S. 
Patent. 

Explosive.  F.  G.  I..  Johnson,  Loudon,  Assignor  to 
Palmer-Perchlorate  Powder  Co.  of  Canada,  Ltd., 
Montreal,  Canada.  U.S.  Pat.  1.27Ci,537,  Aug.  20, 
pais.    Date  of  appl.,  Sep.  21,  1910. 

Six  Bng.  Pats.  14,800  of  1915  and  14S0  of  1910;  this 
J.,  1910,  1236. 


XXUI.-ANALYSIS. 

Vegetable  colouring  matter  [of  myrtle-berry  juice]; 

i  te  of  «•<••  Indicator.      C.   Marini.       Annali 

Chiin.  Appl.,  1918,  10,  32—30. 

Tax  berries  of  the  myrtle  (Vaccinias  myilillus,  L.) 
contain  a  red  colouring  matter  which  has  been 
shown  to  be  identical  with  u-uocyauin,  the  red 
colouring  matter  of  wine.  The  slight  differences 
in  the  behaviour  of  the  two  colouring  matters,  on 
which  are  based  methods  of  detecting  myrtle-berry 
Juice  in  wine,  are  due  to  the  greater  proportion  of 
chlorophyll  as  an  impurity  In  the  colouring  matter 
Of  grape  juice.  The  colouring  matter  obtained  by 
extracting  myrtle  berries  with  alcohol  consists  of 
two  components,  one  of  which  is  of  a  glucosidal 
character,  and  is  converted  into  the  other  by 
hydrolysis  with  acids.     It  is  a  weak  acid  and  forms 


green  salts,  and  may  therefore  be  used  as  a  sensi- 
tive indicator  in  alkalimetry,  lted  and  green  lest 
papers  may  be  made  from  a  !»0"„  alcoholic  extract 
of  the  berries   ill  a  manner  analogous  to   licit   used 

in  tin-  preparation  of  turmeric  paper.  (See  also 
.1.  Chem.  s.ie..  mis.  i.,  518.)— O.  A.  M. 


Microohemical  reactions  of  metals  with  ruin/limn 

ami  easiiim    eli/miihs.       ,1.   Yermando.        l'liarm. 
Weekbl.id.   mis,  55,  1131—1134. 

Double  chlorides  of  cesium  and  rubidium  with 
mercury,   silver,  copper,    bismuth,  antimony,   tin, 

lead,  nickel,  cobalt,  cadmium,  iron,  zinc,  mangan- 
ese, and  magnesium  have  been  prepared.  They  are 
analogous  lo  the  corresponding  double  salts  of 
potassium  and  sodium.  It  was  not  found  possible 
to  prepare  double  chlorides  with  arsenic,  alumin- 
ium, calcium,  strontium,  barium,  potassium, 
sodium,  or  lithium. — A.  J.  W. 


Molybdenum  [as  ammonium  molybdate];  Recovery 

of  [from    residues].     S.    Malowan.     Chem.- 

Zoit.,  1918,  42,  410. 

To  recover  molybdic  acid  used  as  a  precipitant  in 
phosphorus  determinations,  the  liquors  are  pre- 
cipitated with  sodium  or  calcium  phosphate;  the 
yellow  precipitate,  after  being  washed  and  dried, 
is  heated  with  excess  of  strong  sulphuric  acid  until 
solution  is  complete,  and  the  acid  colourless.  The 
cold  liquid  is  poured  into  8 — 10  times  its  volume  of 
water  and  the  molybdenum  precipitated  with  ex'eess 
of  potassium  ferrocyanide.  The  precipitate  is 
filtered  off  after  3  hours,  and  washed  with  dilute 
ferrocyanide  solution  till  free  from  sulphuric  acid; 
it  is  then  dried,  separated  from  the  filter,  and 
ignited  at  a  dark  red  heat  to  incipient  fusion.  The 
cold  mass  is  leached  twice  with  hot  water,  after 
which  the  molybdic  acid  is  extracted  with  ammonia. 
The  colourless  solution  is  filtered  and  evaporated 
to  dryness,  the  residue  treated  with  a  little  water 
and  hydrogen  peroxide  and  the  solution  boiled  to 
oxidise  any  lower  oxides.  The  resulting  solution 
of  ammonium  molybdate  is  diluted  to  a  sp.  gr.  of 
109  at  17°  C.  (i.e.,  10%).— W.  B.  S. 

Determining     benzene,    etc.,     in     gases.      Davis. 
See  Ha. 

Tar  analysis.    Weiss.    See  III. 

Indigo    analysis.     Heinisch.     See    IV. 

Logwood    extracts.    Saviui.     See    IV. 

Oxalic  acid.    Harned  and  Laird.    See  VII. 

Analysis  of  spent  oxide.     Wentzel.     See  VII. 

Zinc  analysis.     Bertiaux.     See  X. 

Sodamide   <""?   potassamide.      Wohler  and  Stang- 
Lund.    See  XI. 

Crismer    test.     Stewart.     See    XIXa. 

Decomposition    in  foods.    Brauer.     See   XIXa. 

Ergotinine.    Wolter.     See   XX. 

Separating     oxalic    from     tartaric     acid.       Bau. 
See  XX. 

Acetol  reaction.    Baudisch.    See   XX. 

Detonator   compounds.       Nicolardot   and    Boudet. 
See  XXII. 
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Patent  List. 

The  dates  given  in  this  list  are,  in  the  case  of  Applications  for 
Patents,  those  of  application,  and  in  the  case  of  Complete  Speci- 
fications accepted,  those  of  the  Official  Journals  in  which  the 
acceptance  is  announced.  Complete  Specifications  thus  advertised 
as  accepted  are  open  to  inspection  at  the  Patent  Office  immediately, 
and  to  opposition  within  two  months  of  the  date  given. 


I.— GENERAL;   PLANT;   MACHINERY. 
Applications. 

Akt.-Ges.  Kummler  unci  Matter.  Evaporation  of 
liquids.    17,387.    Oct.  24.     (Switzerland,  Feb.  26.) 

Battersby  and  Dunlop.  Apparatus  for  separating 
materials  of  different  densities.     16,782.     Oct.  15. 

Bibb.    16,809.     See  II. 

Boby,  Ltd.,  and  Jennings.  Apparatus  for  separat- 
ing dust,  etc.,  from  gases.    17,462.    Oct.  25. 

Bradley.    17,277.    See  XI. 

British  Thomson-Houston  Co.  (General  Electric 
Co.).    Producing  a  high  vacuum.    17,454.    Oct.  25. 

Bynoe.    Drying  apparatus.    17,043.    Oct.  18. 

Carpenter.     Heating  stills,  etc.    17,121.    Oct.  19. 

Carruthers  and  Co.,  Gourlay,  Johnstone,  and 
Young.     Filters.    17,308.    Oct.  23. 

Chambers.     Grinding-machinery.    17,369.     Oct.  24. 

Fletcher.  Conversion  of  water  pastes  into  oil 
pastes.    17,493.     Oct.  26.     (Australia,  Aug.  15.) 

Hewett.  Drying  fruit,  chemicals,  etc.  17,157. 
•Oct.  21. 

Jaslier.  Drying  apparatus.  16,729.  Oct.  14. 
(Fr.,  Oct.  20,   1917.) 

Joubert.  Furnaces.  17,124.  Oct.  19.  (Fr., 
Oct.  19,  1917.) 

Leendertz.  Process  for  briquetting  refuse.  16,820. 
•Oct.  15.     (Holland,  Oct.  25,  1917.) 

Morison.    Condensing   plant.    16.81S.    Oct.   15. 

Mumford.  Decolorising  and  purifying  agents,  and 
methods  of  making  same.    16,757.    Oct.  14. 

Peck.    Filter  apparatus.    17,256.     Oct.  22. 

Pinkney.  Mixing-machines.  17,293.  Oct.  23. 
{U.S.,  Oct.  30,  1917.) 

Riley.     Method  for  sampling.    16.7S0.     Oct.  15. 

Soddy.  Process  for  improving  or  restoring 
absorptive  power  of  charcoal  for  gases.  17,071. 
Oct.  IS. 

Steiger.    16,758.    See  VIII. 

Sturtevant  Mill  Co.  Pulverising  mills.  17,175. 
Oct.  21.     (U.S.,  Feb.  23.) 

Complete  Specification  Accepted. 

14,785  (1917)  and  140  (1918).  Mauss.  Centrifugal 
-separators  for  separating  solid  and  liquid  mixtures. 
(119,706.)    Oct.  23. 


II. —  FUEL;  GAS;  MINERAL  OILS  AND  WAXES; 

DESTRUCTIVE    DISTILLATION;    HEATING; 

LIGHTING. 

Applications. 

P.allingall  and  Dempster.  Adaptation  of  dust. 
etc.,  arresting  means  to  plant  for  manufacture  of 
water  gas.    16,711.     Oct.  14. 

Bibb.   Manufacture  of  briquettes.  16.809.    Oct.  15. 

Boby,  Ltd.,  and  Jennings.    17,462.     See  I. 

Kirpotschnikoff  and  Klasson.  Utilisation  of  peat 
as  fuel.    17,125.    Oct.  19. 

May.  Coal-cakes  and  process  of  making  same. 
17.003.     Oct.  17. 

Soc.  de  Chimie  et  Catalyse  Industrielles.  Pro- 
duction of  rich  gases  by  means  of  petroleum 
residues.    16,820.     Oct.    15.     (Fr.,    Feb.   20.) 


Soddy.    17,071.    See  I. 

Wade  (Barrett  Co.).  Manufacture  of  bituminous 
material.    16,847.    Oct.  15. 

Complete  Specifications  Accepted. 

13,097  (1917).  McClelland.  Electrically  producing 
a  gas  suitable  for  internal  combustion  engines,  etc. 
(119,885.)    Oct.  30. 

14,031  (1917).  Aiton.  Gas  generators.  (119,676.) 
Oct.  23. 

14,541  (1917).  Tissier.  Carbonisation  of  wood. 
(110,300.)     Oct.  23. 

14,725  (1917).  Pearse.  Distillation  of  carbonls- 
able  materials.     (119,700.)    Oct.   23. 

15,134  (1917).  Bradley.  Retorts  for  distilling  or 
carbonising  coal,  carbonaceous  and  other  materials. 
(119,911.)     Oct.  30. 

15.396  (1917).  Glover,  West,  and  West's  Gas  Im- 
provement Co.    Gas  producers.     (119,723.)    Oct.  23. 

17,613  (1917).  Dunstan.  Purification  of  cracked 
oils.     (119,751.)    Oct.   23. 

2372  (191S).  Westwood.  Treatment  of  heavy  fuel 
oils  preparatory  to  burning.     (119,977.)    Oct.  30. 

IV.— COLOURING   MATTERS  AND  DYES. 
Applications. 

Brass.  Manufacture  of  colours  and  dyes.  10,939. 
Oct.  17. 

Ellis  (Chemical  Works,  formerly  Sandoz).  Pro- 
duction of  blue  sulphur  colorants.    10,761.     Oct.  14. 

V.— FIBRES;  TEXTILES;  CELLULOSE;  PAPER. 
Applications. 

Andrew,  and  D.  R.  Cotton  Mills.  Treatment  of 
canvas,  etc.    17,119.    Oct.  19. 

Carter,  Davis,  and  Foster.  Extraction  or  de- 
cortication of  ramie,  hemp,  jute,  etc.  17,014. 
Oct.  18. 

Cavanaugh.     Soil-proof  fabric.     16,724.    Oct.   14. 

Gray  and  White.  Separator  for  paper  pulp. 
17,130.     Oct.  21. 

Kanegafuchi  Boseki  Kabushiki  Kwaisha.  Treat- 
ment of  silk  fibres,   etc.    16.S39.    Oct.  15. 

Lacy  and  Slight.  Impregnating  articles  of  mill- 
board, etc.,  to  render  them  waterproof.  17,165. 
Oct.  21. 

MacDonald,  and  Spicer  and  Sons.  Vulcanised  or 
parchmentised  fibre.    17,501.     Oct.  26. 

VI.— BLEACHING;     DYEING;      PRINTING; 
FINISHING. 

Complete  Specifications  Accepted. 

11,825  (1917).  Thompson  (Plante).  Fabric-dyeing 
processes.     (119.SS1.)    Oct.  30. 

17,721  (1917).  Calico  Printers'  Assoc,  Clegg, 
Earn  worth,  and  Roberts.  Printing  fabrics  and 
yarns.     (119,947.)     Oct.  30. 

499  (1918).  Livesey  and  Haworth.  Machines  for 
printing  yarn.     (119,773.)     Oct.  23. 

1592  (191S).  Dudley.  Dyeing  machine.  (113,094.) 
Oct  23. 

VII.— ACIDS;  ALKALIS:  SALTS;  NON- 
METALLIC  ELEMENTS. 

Applications. 

Amber  Size  and  Chemical  Co.,  and  Weygang. 
Production  and  use  of  compositions  possessing 
alkaline   properties.     16,825.     Oct.   15. 
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Ashcroft.  Manufacture  of  anhydrous  magnesium 
and  or  calcium  chlorides.    16,701.    Oct.   14. 

Aahcroft.  Production  of  anhydrous  magnesium 
chloride  or  anhydrous  carnalllte.    16,860.    Oct.  16. 

Ashcroft.  Manufacture  of  oxides  or  salts  of 
tungsten,  or  metallic  tungsten.    17,313.    Oct.  23. 

Aahcroft.  Manufacture  of  oxides  or  salts  of 
metals,  or  of  metals,  or  of  non-metals,  from  ores, 
residues,  etc.    l T . : *. 1 1.    Oct.  28. 

Aahcroft.      Manufacture   of   aluminium    or   its 

oxides  or  sails.     17,316.     Oct.  28. 

Barron.  Compressed  Epsom  salts.  h,.;.:.; 
Oct.  14. 

Calvert  Production  of  cyanogen  compounds, 
ammonia,  etc.     17,107.     Oct.  21. 

Dutl  and  Dutt.  Manufacture  of  magnesium  sul- 
phate.   17.07C..    Oct.  18. 

Putt  and  Dull.  Manufacture  of  sodium  car- 
bonate and  alumina,     iT.nTT.    Oct.  18. 

nun  and  Dutt.  Manufacture  of  potassium  car- 
bonate and  alumina.     1.7,078.     Oct.  18. 

Dutt  and  Dutt.  Manufacture  of  potassium  salts. 
17.07H,  17.0S0,  and  17,081.     Oct.  is. 

Saslup.  Fixation  of  atmospheric  nitrogen  and 
production  of  ammonia,  etc.    17,864.    Oct.  24. 

Haslup.  Fixation  of  atmospheric  nitrogen  in  a 
blast  furnace.    17,866.    Oct.  24. 

Eestner.  Pilling  material  for  Glover  lowers,  etc. 
17,066.    Oct.  18. 

Parkes  and  Pearson.  Manufacture  of  nitrogen 
acids  from  ammonia.    io,827.    Oct.    15. 

Pickard  and  Shaw.  Manufacture  of  nitric  acid. 
16,684.    Oct.  14. 

Quain.  Apparatus  for  producing  ozone.  17,017. 
Oct.  18. 

Rockefeller  Institute.    17,171  and  17,172.    Sec  XX. 

Welch.  Producing  sulphuric  acid.   17,226.  Oct.  22. 

Complete  Scli  h  i<  itions  Accepted. 

16,713  iioi7i  and  3152  (1918).  Llewellyn,  Spenee, 
and  Spenee  and  Sons.  Production  of  aluminous 
compounds.     (119,924.)     Oct.  30. 

1211  (1918).  Baker.  Recovery  of  ammonium 
chloride  from  ammoniacal  liquor  with  the  extrac- 
tion of  cyanides,  etc.     (110,071.)    Oct    30. 

VIII.— GLASS;  CERAMICS. 

Aril. I'  wiov-,. 

I'iko.    Magnesite  refractories.    16,742.    Oct.  14. 

Steiger  and  Steiger.  Gas-flred  shaft  kilns  for 
burning  or  roasting  non-sintering  substances.  16,758. 
Oct.   14. 

Vergniaud.  Manufacture  of  crucibles.  17.2.-.::. 
Oct.  28. 

Vergniaud.    Drying  crucibles  artificially.     17,254. 

Oct.  23. 


IX      BUILDING  MATERIALS. 
Applications. 

De  Bas.  Production  of  artificial  stone.  17,829. 
Oct.  23.     (Holland.   Apr.  2,   1017.  i 

Lea.  Apparatus  for  mixing  cemenl  aggregates, 
etc.    16,836  and  16,857.    Oct.  10. 

Smith.    17,14::.    Bee  XIII. 

Steiger.    16,758.    Set  VIII. 

Wade  (Barrett  Co.).    16,847.    See  II. 


Complete  Specifications  Accepted. 

Tin  (1918).  Chance  and  Hum.  Holley,  and  Webb. 
Acid-resisting  cement.     (119,906.)    Oct.  30. 

002  (1918).  Burie,  and  Suirestone,  Ltd.  Insulat- 
ing materials  for  cold  storage.     (119,783.)    Oct.  28. 

X.— METALS;    METALLURGY,    INCLUDING 
BILBCTRO-METALLURGY. 

Applications. 

Aahcroft.    17,313,  17,314,  and  17,815.    See  VII. 

Blair  and  Olapp.  Manufacture  of  iron  ami  steel 
17..-00.     Oct.   26. 

i'.oving.  Treatment  and  reduction  of  ores.  17,227 
Oct.   22. 

Cooper  Co.  Alloy.  10,S04.  Oct.  15.  (U.S., 
Oct.  15,  1017.  i 

Harvey,  and  Harvey  Gas  Furnace  Co.  Regenera- 
tive Or  recuperative  gas  furnaces  for  heating  or 
melt  inn  metals.     17.068.     Oct.  18. 

Ilasiup.    17,365.    See  VII. 

Lang.  Zinc  cyanide  process  of  extract  iug  gold 
from  quartz,  etc.    16,985.    Oct.  17. 

Morrison  and  Thompson.  Coaling  surfaces  of 
metal  with  lead  or  its  alloys      Hi. (105.     Oct.  14. 

Munden  and  Shilton.  Crucible  furnaces.  16,987. 
Oct.   17. 

Price.  Crucible  furnaces  for  melting  aluminium. 
etc.    17,151.    Oct.  21. 

Shedlock.  Manufacture  of  alloys  and  electrodes 
therefor.     16,739.     Oct.  11. 

Soc.  Lorraine  des  Anc.  Etabl.  de  Dietrich  et  Cie. 
Measuring  hardness  of  bodies.  17.328.  Oct  23 
(Fr..   Nov.   12.  1017.1 

Stevenson.  Amalgam  of  mercury.  17,438.  Oct.  25. 

Williams.     Crucible  furnace.     1(1.772.     Oct.   15. 


Complete  Specifications  Accepted. 

14,531  (1917).  Procter.  Soldering  mixtures. 
(119,688.)     Oct.  23. 

803  (101S).  Tylor  and  Sons,  and  others.  Fur- 
naces for  smelting  and  refining  metallic  swarf,  etc. 
(119,779.)    Oct.  23. 

ss7i  (1918).  Carpmael  (A.G.  f.  Autogene 
Aluminium  Scuweissung).  Autogenous  welding  of 
aluminium  or  its  alloys.     (120,00.". i    Oct.  30. 

10.370  (1018).  Greenwood  and  Batley,  and  Clegg. 
Annealing  furnaces.    (110,841.)    Oct.  23. 


XL-  ELECTRO-CHEMISTRY. 

Applications. 

Bradley.     Electrical   treatment   of  gases.     17,277. 
Oct.  23.     (U.S.,  June  21,  1916.) 

Cave.      Alkaline  accumulators.      17,33s.      Oct.  38. 
(Fr.,  Nov.  28,  1017.1 

Gerrard     and      Newbery.       Electrodes.       16.762. 
Oct.  14. 

Oldham  and  Oldham.    Galvanic  batteries.    17,258. 
Oct.  22. 

Shedlock     16,730.    See  X. 

i  Somplete  Specification  Accepted. 
13.607  110171.     McClelland.     See  II. 
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XIII.— PAINTS ;     PIGMENTS;    VARNISHES; 
RESINS. 

Applications. 

Fletcher.    17.493.     Sec  I. 

Holzapfel.  Manufacture  of  coating  or  preserva- 
tive compositions.  17. 375.  Oct.  24.  I  Norway. 
May  3.) 

Ligterink.     Linoleum  substitute.    17.471.     Oct.  25. 

Nevello.     Paints.     17,228.     Oct.  22. 

Smith.    Aircraft  .lope.    17.101.     Oct.  10. 

Smith.  Varnish  for  wood  preservatives.  17.143. 
Oct.  21. 

Complete  Specifications  Accepted. 

15,022,  15,023.  and  15,024  (1917).  Morris  and 
Nevill.  Manufacture  of  white  pigments.  (119.711, 
119,712.  119,713.)    Oct.  23. 

13,230(1918).  Rogers.  Manufacture  of  oil  pastes 
from  fret  precipitated  pigments  and  separation  of 
free  water  therefrom.     (118,289.1     Oct.  30. 


XIV.— INDIA-RUBBER :   GUTTA-PERCHA. 

Complete  Specifications  Accepted. 

4998   (19171.     Bennett  and  Mellowes.     Substitutes 
for  indiarubber.  vulcanite,  etc.     (119,878.)     Oct.  30. 
14,905  (1917 1.     Watkins.     See  XV. 

XV.— LEATHER;    BONE;   HORN;   GLUE. 
Applications. 

Bendixen.  Tanning  fish  skin<.  I7.4sr,.  Oct.  26. 
(U.S.,  Dec.  29,  1914.) 

Plane.  Manufacture  of  tanning  liquors.-  16,968. 
Oct.  17.     (Fr.,   Sep.  17.  1917.) 

Edwards,  Kay,  and  Ward.  Treatment  of  hides, 
skins,  etc.     17,475.     Oct.  26. 

Mumford.  Manufacture  Qf  glue.  etc.  17,185. 
Oct.   21. 

Saver.     Leather  substitute.     17,431.     Oct.  25. 

Complete  Specification  Accepted. 

14.96S  (1917)  Watkins.  Consolidation  of  leather 
scrap  or  refuse  with  crude  or  waste  rubber. 
(119,902.)     Oct.  30. 

XVI.— SOILS :   FERTILISERS. 
Complete  Specification  Accepted. 

7843  (19181.  Furse.  Manufacture  of  manure 
from  refuse.     (119,8340     Oct.   28. 


X  VI 1 1 .—  F  BR  M  ENTATION   I NDUSTRI BS. 
Applications. 

Chemical  Works,  formerly  Sandoz.  Manufacture 
of  ferments,  etc.  17.19."..  Oct.  21.  (Switzerland, 
Oct.  20.  1917.1 

Kanegafuehi  Boseki  Kabushiki  Kwaisha.  Pro- 
duction of  proteolytic  enzymes.    16,840.    Oct.  15. 


Scott.      Process  for  brewing   beer,   etc.      10,870. 
Oct.  16. 

CoircLETE  Specification  Accepted. 

7660     (1918.1.         Poulard.         Brewing     of     beer. 
(119,833.)     Oct.  23. 


XIX.— FOODS:    WATER    PURIFICATION; 
SANITATION. 

Applications. 

Alcock,  Brander,  and  Wagstaff.  Treatment  of 
frozen  meat.    10,749.    Oct.  14.     (Australia,  Sep.  5.) 

Culleu  Manufacture  of  egg  substitute.  17,399. 
Oct.  24.     (New  Zealand.  Nov.  2.   1917.) 

Greville.     Food  products.     17.221.     <  let.  22. 

Hewett.     17,157.     See  I. 

Imray  (Soc.  Chem.  Industry  in  Basle i.  Manu- 
facture of  vitamine  preparations.    16,830.     Oct.  15. 

Leendertz.    16.S20.     See  I. 

Nicholson.  Treatment  of  sewage  sludge,  etc. 
10.740.     Oct.  14. 

Quain.        Sterilisation    of    water,    etc.       17. wis 
Oct.  is. 

Complete  Specifications  Accepted. 

14.752  (1917).  Callebaut.  Regenerating  damaged 
cereals,  seeds,  and  flour,  especially  maize.  (110.304.  i 
Oct.   23. 

15,624(1917).  Sleeman.  Flour  or  meal.  (119,923.) 
Oct.  30. 

12,499  (1918).  Mapleton's  Nut  Food  Co..  and 
Mapleton.    Food   preparation.     (120,018.)    Oct.  30. 


XX.— ORGANIC   PRODUCTS:    MEDICINAL 
SUBSTANCES;    ESSENTIAL    OILS. 

Al'PI.IC  AiloNS. 

Imray  i  Soc.  Chem.  Industry  in  Basle).  P'..s.'!'*. 
See  XIX. 

Rockefeller  Institute  for  Medical  Research. 
Arsenical  compounds  17.112  and  17.173.  Oct.  21. 
(U.S..  Tan.  28  and  June  13.) 

Complete  Specification  Accepted. 

573  (1918).  Myddleton.  Manufacture  ot 
/(-oxypheuylarsinic  acid.     (119,964.)    Oct.  30. 


XXL— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Applications. 

Block  and  Renwick.  Colour-sensitised  photo- 
graphic materials.     16,845  and  16,846.     Oct.  1".. 

Kelley.     Photographic   tilms.    17.191.     Oct.  21. 

Marehant  and  Co.  Photographic  printing. 
10.755.    Oct,  14.     (Australia,  Sep.  U,  1917.) 

Completi    Specification  Accepted. 

1S.669  (1910).  Watkins.  Photomicrography. 
(119,870.)     Ocl     30. 
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I.-GENERAL;    PLANT;    MACHINERY. 
H  'iilnniiic  Reparation  as  applied  in  the  recovery  of 
fine  funis,  shales,  and    clays.      .1.    M.   Draper. 
Trans.  Ceram.  Soc.,  hut  is.  17.  218—225. 

The  hydraulic  separator  designed  by  the  author 
consists  of  a  vertical  tube,  provided  near  t  he  t  < »i  > 
wiih   a    perforated    funnel,    15,  ami   also  with  an 

Inlet,    5,    at    one 

Bide  lor  water, 
ami  a  second  aide 
Inlet,  7.  connected 
io  another  vertical 
pipe  I  he  free  end 
of  Which  is  closed 
by  an  air  valve  so 
thai        Ulis       pipe 

forms  a  compen- 
s  a  I  1  ng  wa  I  e  r- 
conunn  or  balance. 

A  sampling  tube, 
28.  anil  observa- 
ilon  windows,  22, 

are  also  provided. 

The   separator    is 

tilled  wiih  water 
through  the  inlet 
pipe,  5,  and  I  he 
Supply  is  adjusted 
until  a  strong; 
current  overflows 
^=ri  at  8.  The  mater- 
ial ial  to  be  treated 
is  fed  into  the  tup 
of  the  apparatus 
and   descends   inlo 

the     tubulure    of 

I  lie  funnel,  where 
the  velocity  of  the 
water      is     at      a 

maximum  and  is 
adjusted    so    that 

the     heavier     p.-ir- 

i  ieies  can  descend 

iulo  the  lower  part 

<d'  the  separator 
whilst   the  lighter 

ones  rise  and  pass 
out  wil  h  the  over 
Bowing  water. 
The  heavy  par- 
ticles pass  through 
the  rotary  valve. 
25,  to  the  bottom 
of  the  apparatus 
and   are   removed 

by    a     screw    con- 
veyor.   13.       When    dirty    coal    is    led    Into    the 

apparatus    any    shale    or    heavy    mineral    particles 

pass  i"  the  Bcrew  conveyor;  the  coal  and  fine  clay 

pass  out   with   the  water  and    may   hi'  separated  by 

passing  this  portion  of  the  product  over  a  No.  ino 
sieve,  the  clay  and  coal  dusl  passing  through  the 
sieve  and  the  remainder  of  the  coal  being  washed 
down  the  sieve  into  a  receiver.  When  a  clay  is 
ted    inio    the    apparatus    the    heavier    Impurities 

(pyrites,  etc.)  are  separated  ami  pass  into  the  con- 
veyor. A  preliminary  treatment  with  sieves  is 
desirable  where  ihe  material  is  composed  of  widely 
different  siz.\s.  the  various  grades  being  then  dealt 
with  in  independent  separators  placed  side  by  side. 

—A.  It.  S. 

Extraction  of  liquids;  Apparatus  fur In  towers 

filled  iciih  Raschig'a  rings.  V.  Raschig.  Z. 
angew.  Chem.,  101s,  31,  183—185. 

The    introduction   of  Raschig's   rings    (Eng.    Pat. 

f.28.8  of  1914  and  Ger.    Pat   202,022;   this  J.,   1914. 


907;  ran;.  916)  overcomes  certain  objections  to  the 
application  of  the  counter-current  principle  to 
processes  in  which  a  liquid  is  purified  by  treatment 
wiih  another  liquid  immiscible  with  it.  The 
apparatus  consists  of  an  iron  cylinder,  S  m.  high 
and  lid  cm.  diain.,  in  which  a  screen  is  lixod  1  m. 
from  lln  base.  On  this  screen  resls  a  column 
(f.  in.  in  height  I  of  Itaschig's  rings  (25  mm.  diam.i. 
An  inlet  lube  (2  in.  length  and  oil  cm.  diam.)  is 
fixed  in  the  middle  of  Ihe  cylinder  at  the  top,  and 
serves  to  admit  the  heavier  liquid,  whilst  the 
lighter  liquid  is  introduced  through  a  long  upright 
tube  which  enters  Ihe  cylinder  just  below  the 
screen.  The  heavier  liquid  sinks  ultimately  to  the 
bottom  of  Ihe  chamber  below  the  screen,  whence  it 
passes  out  through  a  long  upright,  tube,  of  such  a 
height  thai  Ihe  heavier  liquid  in  this  tube  balances 
Ihe  column  of  the  mixture  in  the  cylinder.  The 
lighter  liquor  overflows  through  an  outlet  in  the 
side  of  the  cylinder  near  the  top.  The  runnings 
are  always  clear,  any  emulsion  or  other  deposit 
settling  on  the  rings,  which  are  cleaned  when 
necessary,  by  emptying  the  apparatus  and  running 
in  a  suitable  solvent.  This  apparatus  may  be 
advantageously  applied  to  Ihe  purification  of 
mineral  oils  by  treatment  with  sulphuric  acid, 
the  recovery  of  aniline  from  weak  solutions  by 
extraction  with  benzene,  the  extraction  of  acetic 
acid  with  ether,  and  of  alcohol  from  dilute  solutions 
with  benzene. — S.   S.   A. 


Decolor isation;    Determination     of    the    minimum 

quantity  of  decoloriser  required  for  complete 

/;;/     the    adsorption     formula.      T.     Tadokoro. 

Kogvo-Kwagaku-Zasshi    i.T.   Chem.   Ind..  Tokyo l. 
litis',  21,  405— 4U. 

In  calculating  the  amount   of  a  decolorising  agent 

required   for  complete  deeolorisalion  by  means  of 

x  1 

the  adsorption  formula,  log  —  =  log  K  -I — log  C, 

in  n 

live  or  more  different  quantities  of  the  decolorising 

agent    were   used,   and   the  results   plotted,   log 

m 

being  taken  on  the  ordinate  and  log  0  measured  on 

Ihe  abscissa.     The    point   where  a   line  connecting 

these  live  or  more  points  cut  the  ordinate  gave  the 

vali f  log  ''  in  the  case  of  log  C  =  0;  -  indicates 

m  >ii. 

the  ratio  between  the  quantity  of  decolorising  agent 
ami  Ihe  total  amount  of  colouring  mailer  com- 
pletely absorbed,  and  from  this  ratio  the  value  of  »i 
may  be  calculated. — C.  A.  M. 


Electrostatic  precipitation.    Eschholz.    Sec  XI. 


Patents. 

Furnaces;  Regenerative .    J.  R.  C.  Augusi  and 

II.  V.  llooson.  Halifax.     Bng.  Pat.  119,495,  26.9.17. 
lAppl.  13,817/17.) 

'I'm.  furnace  gases  pass  through  parallel  horizontal 
Hues,  arranged  in  zigzag  form,  to  the  uptake,  and 
the  secondary  air  is  preheated  by  passing  in  the 
reverse  direction  through  flues  alternating  with  the 
gas  Hues.  The  secondary  :lir  is  controlled  by 
dampers  immediately  before  meeting  the  com- 
buslible  gas.  (Reference  is  directed,  in  pursuance 
of  Sect.  7,  Sub-sect.  4.  of  the  Patents  and  Designs 
Act,  1007,  to  Eng.  Pats.  7210  of  1S90,  180  of  1902, 
r.'.rjt  of  1011.  and  101.0S.-J;  this  J.,  1010,  1254.) 

— W.  F.  F. 
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Furnaces.  A.  J.  M.  A.  R.  van  der  Does  de  Bije, 
The  Hague.  Eng.  Pat.  115,644,  9.5.18.  (Appl. 
7813/18.)    Int.  Conv.,  2.5.17. 

Goal  is  fed  on  to  a  non-perforated  "dead  "  grate 
and  is  moved  forward  by  a  reciprocating  plunger, 
19,  on  to  a  grate,  6,  of  normal  form,  and  thence 
forward  to  a  perforated  plate,  the  total  area  of 
the  air  passages  of  which  is  about  one-tenth  of 
those  of  the  normal  grate.  This  grate  area  is 
connected,  along  its  full  length,  on  both  sides,  by 


ribbed  plates,  9,  to  perforated  plates,  ll1,  al  a 
lower  level.  At  the  rear  end  of  the  plates 
ll1,  recesses,  11,  with  closure  plates,  12,  are  pro- 
vided for  the  discharge  of  ash.  Supplementary  air 
passages,  10,  are  provided  in  the  setting,  with  jets, 
17,  directed  on  to  the  top  of  the  fire,  IS.— W.  F.  F.  [ 

Furnaces;  Gas  heated  .  H.  J.  Yates,  Birming- 
ham, S.  N.  and  E.  R.  Bravshaw.  Manchester. 
Eng.  Pat.  119,553,  16.10.17.  (Appl.  14.963/17.) 
The  furnace  is  provided  with  a  number  of  trans 
verse  passages  beneath  the  floor,  each  having 
a  gas  burner  at  one  end,  and  projecting  up- 
wards at  its  farther  end  some  distance  into  the 
furnace.  The  hot  gases,  after  passing  through  the 
furnace,  pass  through  passages  at  the  floor  level 
into  a  vertical  exhaust  chamber  above  the  ends  of 
the  transverse  passages  containing  the  burners. 
The  gases  pass  upwards  through  this  chamber  to 
the  exhaust,  and  the  air  supply  for  the  burners 
passes  downwards  through  pipes  in  the  chamber 
and  is  thereby  preheated. — W.  F.  F. 

Furnace.  W.  J.  Bagot,  Bridgewater,  Mass., 
Assignor  to  The  Stanlev  Works,  New  Britain, 
Conn.     U.S.  Pat.  1,277,356,  3.9.18.    Appl..  24.3.17.  ; 

Articles    which   have   been   heated   on   a    furnace 
hearth  are  pushed  forward  into  an  inclined  shoot 
formed   by   a    number   of   hollow    spaced    inclined 
members  filled  in  with  hollow  blocks  so  as  to  form 
a  fiat  inclined  surface.      The  discharging  edge  of  j 
the  hearth  is  supported   by  a   transverse  member  ! 
which   is  braced  by  the  hollow  inclined  members.  | 
A  cooling  medium  is  circulated  through  the  hollow 
blocks  and  members,  and  is  discharged  through  the 
inclined  surface. — W.  F.  F. 

Dryinq    apparatus.     L.    B.    Clarke.    London.     Eng. 
Pat.  119,156.  6.12.17.     (Appl.  1S.093/17.) 

The  trays  which  support  the  material  have  deflector 
plates  secured  to  the  underside,  so  that  when 
several  trays  are  piled  in  a  stack  they  may  be 
inserted  into  or  withdrawn  from  the  drying 
chamber  as  one  unit.  Additional  baffle-plates  are 
provided,  so  that  the  direction  of  the  air  through 
the  trays  may  be  reversed. — W.  H.  C. 

Dryer.       L.    C.    Reed,    Dallas,    Tex.       U.S.    Pat. 
1,276.957,   27.S.18.     Appl.,  21.2.18. 

The  materials  are  passed  successively  in  alternate 
directions  through  a  superposed  series  of  jacketed 
horizontal   pipes   provided    with   internal  conveyor 


worms  and  connected  at  alternate  ends.  A  heating 
medium  Is  passed  through  the  jackets  from  a  mani- 
fold at  one  side  and  discharged  into  a  manifold  at 
the  other  side  of  the  series  of  pipes. — W.  H.  C. 

Mills  for  crushing,  grinding,  and   mixing  colours, 
chemicals,   drugs,  ores,  and  the  like;  Means  for 

covering  in  and  discharging  .      T.  Breakell. 

Wirksworth,   Derby.       Eng.   Pat.   119,367,   4.1. IS. 

(Appl.  227/18.) 

A  grinding  mill  in  which  an  eccentric  vertical  pestle 
is  rotated  by  frictional  contact  with  a  rotating 
mortar,  or  rice  versa,  is  enclosed  in  a  casing  of 
which  the  base  fomis  a  bed-plate  for  the  mortar, 
and  the  removable  cover  contains  the  vertical  bear- 
ing for  the  pestle.  The  cover  may  be  made  in  two 
parts,  one  of  which  can  be  lifted  off  for  feeding 
material  or  for  inspection.  An  outlet  opening  in 
the  bottom  of  the  mortar  is  closed  by  a  conical 
stopper  of  the  same  material,  rotating  with  it  and 
supported  in  a  footstep  bearing  carried  by  a  pivoted 
lever.  The  lever  may  be  operated  during  rotation 
of  the  mortar,  to  withdraw  the  stopper. — W.  F.  F. 

Gases    and/or    vapours;    Means   for    carrying    out 

catalytic  or  contact  reactions  between .    C.  S. 

Rov,  and  T.  Morson  and  Son,  Ltd.,  London.    Eng. 

Pat.  119,639,  26.6.18.     (Appl.  10,536/18-)    Add.   to 

116,151. 
In  the  apparatus  described  in  the  principal  patent 
(this  J.,  1918,  397  a),  the  gauze  catalyst  is  mounted 
in  a  number  of  separate  rings  each  having  pins 
projecting  radially  at  opposite  ends  of  a  diameter. 
The  pins  engage  in  slots  in  short  inner  tubes  which 
fit  into  the  reaction  tube  so  that  the  rings  may  be 
rotated  till  their  planes  are  at  any  desired  angle 
with  the  axis  of  the  tube.  The  area  of  catalyst  in 
the  path  of  the  gases  is  thereby  varied.  All  the 
rings  may  be  connected  by  links  so  that  they  may 
be  onerated  simultaneously  by  external  means. 

— W.  F.  F. 

Mixing  or  stirring  inrans.  N.  D.  Nielsen,  Elyria, 
Ohio.  U.S.  Pat.  1,276,254,  20.S.1S.  Appl.,  22.3.18. 
A  vertical  cylindrical  tank  has  a  saucer-shaped 
bottom  with  a  central  opening  to  which  a  valved 
elbow  pipe  is  attached.  A  vertical  shaft  passes 
through  a  stuffing-box  at  the  angle  of  the  elbow 
pipe  and  extends  upwards  into  the  tank.  A  pro- 
peller having  a  diameter  of  less  than  one-third 
that  of  the  tank  is  fixed  to  the  upper  end  of  the 
shaft  so  that  the  blades  are  partly  above  and  partly 
below  the  line  of  junction  between  the  vertical 
side  and  the  bottom  of  the  tank.  The  shaft  is 
driven  by  gearing  from  below  and  as  the  propeller 
rotates  it  drives  the  liquid  in  the  tank  partly 
vertically  upwards  and  partly  horizontally  out- 
wards, causing  thorough  mixing. — W.  H.  C. 

Liquids;  Apparatus  for  separating  .       Method 

of  separating  associated  liquids.  C.  W. 
McKibben,  Houston.  Tex.  U.S.  Pats,  (a)  1.276,386 
and  (B)  1,270,387.  20.S.1S.  Appl.,  24.11.17  and 
22.1.18. 
(a)  Emulsions  of  liquids  of  different  sp.  gr.  and 
electrical  resistance  are  separated  by  means  of  an 
apparatus  consisting  of  a  vertical  vessel  serving  as 
a  conduit  for  the  emulsion  and  provided  with 
means  for  separating  it.  Below  the  conduit, is  a 
settling  chamber  for  the  heavier  liquid,  provided 
with  electrodes  connected  with  an  electro-respon- 
sive device  whereby  a  valve  is  automatically  opened 
when  the  electrical  resistance  of  the  contents  of  the 
chamber  reaches  a  predetermined  point,  (b)  Asso- 
ciated liquids  are  heated  to  a  temperature  below 
the  b.pt.  of  the  mixture,  and  made  to  pass  through 
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u  path  between  two  active  electrodes  al  sufficient 
velocity  to  prevent  re-entanglemenl  of  toe  oasoeni 
streams  formed  between  the  two  electrodes.  Means 
lire  provided  tor  the  automatic  redaction  of  the 
effective  force  of  the  applied  current  when  the 
streams  begin  to  form.    0.  A.  .\i. 

I-'irr-rj-tini/uishini/    and     /ire  ■proofing    composition. 

(1.  K.  EPergueou,  New  York,  Assignor  to  Pyrene 
Manufacturing  Co.  U.S.  Pat.  1,276,742,  27.8.18. 
AppL,   12.12  14. 

Ax  aqueous  Boluti< I  potassium  carbonate,  tri- 

sodium  phosphate,  and  borax,    \v.  i;.  p.  l'. 

/{i  fritjrratiiti/iiKirliiiii  .    p.  <;.  Kevcs,  Boston.  Mass., 

Assignor  to  National  Automatic  Refrigerator  Co. 

r.s.  Pat,  1,277,085,  27.8.18.    Appl.,  25.4.17. 
An   Intermediate    condenser   is  connected   with   a 
distilling  chamber   and  a   refrigerating  chamber, 
the  walls  of  the  latter  being  composed  of  Monel 
metal  or  other  poor  conductor  of  heat.    W.  H,  C. 

Low  temperatures;  Production  of .    P.  Langer, 

Aix-la-Chapelle.  Qer.  Pat.  307,350,  19.5.14. 
In  a  refrigerating  apparatus,  the  gas  or  vapour, 
after  passing  through  one  or  more  expansion  nozzles, 
and  through  the  refrigerating  tubes,  in  which  It 
absorbs  heat,  is  passed  gradually  Into  a  wider  tube, 
the  gradual  decrease  In  velocity  causing  a  corre- 
sponding increase  In  temperature  and  pressure.  The 
gas  or  vapour  is  then  led  through  a  cooler  and,  by 
means  of   a    compressor,    the    pressure    Is   again 

brought  to  its  initial  value.  Alter  passing  through  a 
further  cooler,  the  gas  or  vapour  is  led  back  to  the 
expansion  nozzles,     I..   A.   0. 

Centrifiitiai  liquid  machine.  B.  It.  Wright,  Tough 
keepsie.  Assignor  to  The  De  Laval  Separator  Co., 
New  York.  U.S.  Pat.  1,277,676,  3.9.18.  Appl., 
15.12.13. 

Tut:  machine  consists  of  a  rotary  bowl  provided 
with  a  central  vertical  receiving  passage.  A  slem 
projects  upwards  within  and  spaced  from  the  inner 
wall  of  the  receiving  passage,  and  a  screw  con- 
veyor Is  mounted  in  the  annular  space  between  the 
stem  and  the  receiving  tube.  Vents  are  provided 
within  the  radius  of  discharge  from  the  bowl  for  the 
escape  of  air  or  gases  tending  lo  retard  the  flow  of 
the  liquid  through  the  apparatus. — J.  ir.  P. 

OooUng  li<ini<ls  or  exposing  them  to  air;  Apparatus 

for  .    A.    Smallw 1.    London.      Rng.    Pat. 

119,571,  23.11.17..    (Appl.   17,265/17.) 

Separating     solids    from     liquids;     Process    and 

apparatus    for    .      P.    T.    Sharpies,    West 

Chester.  Pa.,  U.S.A.  Bng.  Pat.  119,288,  2T.ft.ls. 
(Appl.  18,965/17.) 

See  U.S.  Pat.  1,232,104  of  1917;  this  .1..  1917,  917. 

Distillation  n(  liquids;  Method  and  apparatus  for 
— — .  O.  Stalhane  and  ().  O.  Kring.  Ludvlka, 
Sweden.  r.s.  Pat  1,277,659,  3.9.18.  Appl., 
20.12.1ft. 

See  Eng.  1'at.  110,821  of  1916;  this  .r..  1917,  1262. 

runnel  furnaces.    Bng.  Pat.  119,366.    See  VIII. 
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Coal;  Diffusion  of  oxygen  through  stored .  s.  H. 

Katz.    TJ.S.  Bureau  of  Mines.    Tech.  Paper  170, 

1917,  47  pages. 
The   effect  of  the  size  of  Ihe  coal  pieces  and  the 
proportion  of  voids  in  a  coal  pile,  on  the  rate  of 
diffusion  of  oxygen   into  the  pile  has  been   deter- 


mined.    The    method    consisted    of    interposing    a 
layer    Of    weathered    coal,    composed    of    pieces    of 

known  size,  between  an  atmosphere  of  air  on  one 

side  and  nitrogen  on  the  other,  lty  analysing  the 
gases  periodically  on  both  sides,  the  progress  of 
diffusion  was  noted.  The  apparatus  consisted  of  a 
vertical  cylinder  made  in  two  halves,  the  upper 
half  lilting  Into  a  water  lute  carried  by  the  bottom 
half  and  thereby  forming  a  closed  vessel.  The 
cylinder  contained  three  compartments,  one  above 
the  other— the  middle  one  carrying  the  coal  on  a 
wire  mesh  support.  The  capadtj  of  the  upper  and 
lower  compartments  was  about  ::7  litres  is;  galls.) 
each,  the  depth  of  the  coal  usually  being  8  inches. 
The  sizes  of  coal  ranged  between  1  to  2  inch  culws 
and  pieces  passing  through  a  sieve  of  40-mesh  (per 
linear  inch)  and  remaining  on  60-mesh,  Tests  were 
also  made  with  coal  of  all  sizes  from  a  storage 
pile.  The  results  Indicate  that  the  principles  stated 
in  Fick's  law  of  diffusion  arc  applicable  to  the 
diffusion  of  oxygen  through  the  atmosphere  in  the 
voids  of  broken. coal.  If  the  proportion  jof  voids  In 
a  mass  of  coal  pieces  is  varied,  the  tinjie  required 
for  a  definite  diffusion  of  oxygen  increases  approxi- 
mately in  inverse  proportion  to  the  percentage  of 
voids.  In  storing  coal  in  the  air,  factors  other  than 
diffusion  may  be  accelerated  or  retarded  by  changes 
in  voids;  but  if  diffusion  alone  be  considered,  mixing 
the  sizes  of  coal  will  reduce  the  oxygen  entering  the 
pile  by  diffusion  and  thus  reduce  oxidation  from  Ibis 
source. — T.  F.  E.  It. 


Coal;   Oarhonisation  of  .     W.    Savage,     (hem. 

and   Met.   Eng.,  1918,   19,  579—582. 

In  the  manufacture  of  metallurgical  coke  a  satis- 
factory  product    has  been  obtained   in  the  beehive 
oven  from  coals  containing  up  to  32%  of  volatile 
substances,  whilst  with  by-product  ovens  the  best 
results  are  given  by   harder  coals  with  23  to  28% 
of  volatile  substances.    Coal  containing  more  than 
4%  of  moisture  gives  inferior  results.     In  Smith's 
process  (U.S.  l'afs.  1,177,727  and  1,224,424  of  1915; 
this  J.,  191ft,  G25;  1917,  636),  an  intermediate  soft 
semi-coke  containing  l(i  to  20%  of  volatile  matter  Is 
made     into     briquettes    with     hard    pitch     under 
pressure  and  carbonised  at  suitable  temperatures. 
The  product,  termed  "  carbo-coal,"  has  been  tested 
by  several  railway  companies  and  by  the  U.S.  Navy, 
and  found  to  burn  more  readily  than  coke.    With  a 
rate  of  combustion  of  27  lb.   per  sq.   ft.   of  grate 
area  per  hour,  it  evaporated  12-8  lb.  of  water  per  lb. 
of  fuel;  and  with  100  lb.  combustion  rate,  8-5  lb.  of 
water.     In     working    the    process    any    grade    of 
bituminous  coal  is  reduced  to  about.  12-mesh  size, 
and  fed  continuously  through  a  cylindrical   retort 
containing  agitators  rotating  at  about  4  revolutions 
per    hour.      The    retort,    which    is    of    refractory 
material,  is  heated  to  about  900°  P.  (480°  CI  by  the 
combustion  of  the  gases  evolved  in  Ihe  process,  and. 
after  distillation   for  about  an  hour,   the  material 
is     cooled     in     a     hopper,   and     then    conveyed     to 
crushing  and   pulverising  machinery.    The  finely- 
divided   semi  coke  is  Incorporated   with   several  pel- 
cent,  of  pitch  in  a  mixing  machine  healed  by  direct 
Steam,    and    the    hot   mixture    is   transferred   to   a 
briquet  ling  machine  of  the  roller  type.     The  result- 
ing    briquettes    are    conveyed     while    hot     to     the 
carbonising    retorts.     As   a    rule   only   4   to   5%   of 
volatile  mallei-  is  left  in  the  residual  "  carbo-coal," 
this  being    sufficient  to  allow  the  product  to  bum 
readily  in  an  open  fireplace.     Prom  2000  lb.  of  coal 
thus   treated,   1440  lb.  of  "carbo-coal"  briquettes 
are  obtained  and   560  lb.  of  gases  and  vapours.of 
which  200  lb.  are  permanent  gases  used  for  heating 
the    retort.     The    vapours    consist    of    20    lb.     of 
ammonia,   etc.,    and   250   lb.   of   tar  oils   including 
benzol,  toluol,  naphthas,  "  motor  spirits."  creosote 
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oils,  tar  acids,  pitch,  etc.  The  tar  obtained  in  the 
primary  distillation  of  the  coal  has  sp.  gr.  1  to  106. 
It  contains  no  naphthalene,  anthracene,  or  phenol, 
but  is  rich  in  oils,  tar  acids,  and  cresols.  The 
following  table  shows  the  liquid  products  yielded  by 
one  ton  of  coal  in  comparison  with  the  amounts  of 
by-products  from  the  coke  oven  :  — 


Light  oil 
Middle  oil 
Creosote  oil 
Heavy  oil 
Pitch 
Loss 


Distilla- 
tion tem- 
perature 


Up  to  77 

77—110 

110—132 

132—182 


•aapfisfrTS* 


coke  oven 


Carbo-coal.,  Carbo-coal, 
second 
distillation 


distillation 


galls. 


027 
0-A1 
0'78 
1-26 
466 
009 


galls. 


3-47, 

5-85 
10'37, 
16-81' 
62-18 

1.32 


1-58 
3  29 
311 

8>8 
690 
0-24 


".      galls 


6611 0003  005 
1370  0  031)1  OHO 
12-9.'.  0126  2-10 
37-n02-48o,  41'42 
23-753-2901  54-83 

100  0060      1-00 


750  100-00  24-00  10000  6000  10000 

i 
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Goal-gas    manufacture;    Technical    scale    tests    on 

efficiency   of  in    Koppers'   chamber   ovens. 

K.  Bunte  and  E.  Terres.    J.  Gasbeleucht.,  IMS, 
61,  433^136,  445^50. 

A  seeies  of  efficiency  tests  were  carried  out  in  1912 
at  the  Vienua-Leopoldau  Gas  Works  on  the  Koppers 
system  of  chamber  ovens.  The  plant  consisted  of 
72  chamber  ovens  in  ranges  of  9.  During  the  tests 
5  ranges  were  working.  Bach  chamber  was  10-3  m. 
long  and  had  a  breadth  of  540  mm.  at  the  dis- 
charging end,  tapering  to  480  mm.  at  the  charging 
end.  Four  regenerators  were  built  under  each 
oven  for  beating  the  cold  producer  gas  and 
secondary  air  by  heat  from  the  waste  gases.  The 
ovens  were  supplied  with  producer  gas  from  an 
external  generating  plant  consisting  of  12  Kerpely- 
Marischka  producers,  five  of  which  were  at  work. 
The  water  jacket  steam  boilers  on  these  producers 
generated  all  the  necessary  steam.  The  volume  of 
producer  gas  made  was  calculated  on  a  carbon 
balance  sheet  obtained  from  analyses.  It:  was  shown 
by  one  test  that  11-17  kilos,  of  coke  was  burned  in 
the  producer  during  the  carbonisation  of  100  kilos. 
of  coal  and  also  that  003  calories  had  to  be  supplied 
as  producer  gas  to  the  ovens  to  carbonise  one  kilo, 
of  coal.  The  following  thermal  balance  sheet  was 
obtained  for  a  1-day  test  on  the  producers. 
Energy  supplied  to  the  producer: —  % 

Heat  of  combustion  of  the  coke 0007 

Heat  in  steam  supplied  under  the  grate  ...      303 


100-00 


Energy  subtracted  from  producer: — 

Calorific  value  of  gas  

Sensible  heat  in  dry  gas      

Latent  and  sensible  heat  iu  moisture  in 

gas      

Heat  used  in  evaporating  feed  water    ... 
Heat  in  unburnt  combustible  matter  in 

clinker  

Heat  in  unburnt   combustible  matter  in 

flue  dust      


Heat   lost  by   radiation  and  conduction 
(by  difference)      


7913 
0-46 

ISO 
15-56 

0-71 

0-20 

97S0 

214 

10000 


The  percentage  composition  of  the  producer  gas 
was:— CO.  =3-65,  O2  =  0-2,  00=29-12,  H2=9-8S, 
CH4  =  0-2,  K„  =56-95.  The  thermal  balance  sheet  for 
the  ovens  showed  that  the  heat  doing  useful  work- 
in  the  ovens  amounted  to  711%  of  the  heat  of  com 
bustion  of  the  coke  used  in  the  producers,  whereas 
the  producer  gas  itself  contained  Sl-6%  of  the  heat 
of  combustion  of  the  coke  used  in  its  production. 
The  difference  represents  heat  lost  in  the  waste 
gases  and  by  radiation  from  the  ovens. 

— T.  F.  E.  E. 

Gas  economies,  with  special  regard  to  carbonisation 
and  the  treatment  and  disposal  of  residual  pro- 
ducts. J.  Dickson.  Scottish  Junior  Gas  Assoc. 
Gas    J.,  191S,  1«,  187—189. 

The  author  deals  with  the  steaming  of  coal 
charges  during  carbonisation  and  the  necessary 
precautions  to  be  observed  in  order  to  obtain  suc- 
cess. By  steaming  vertical  retorts  of  the  con- 
tinuous-intermittent type  a  make  of  16,193  cub.  ft. 
gas  per  ton  has  been  obtained.  After  oil  washing  the 
gas  had  a  calorific  value  of  450 — 460  B.Th.U.  and  the 
composition  H,  50-8,  CHa  19-7,  unsaturated  hvdro- 
carbons  2-2,  CO  141,  O,  0-S,  C02  5-6,  and  N„  r,  v  . 
The  coal  passes  the  pasty  stage  sooner  with  steam- 
ing. A  survey  is  given  of  some  recent  progress  in 
gas  works  in  coke  manufacture,  boiler  firing  and 
fuel  economy,  ammonia  recovery,  tar  dehydration, 
and  benzol  recovery. — T.  F.  E.  B. 


Naphthalene;  Estimation  of in  coal  gas.  H.  G. 

Colman.     Gas  J.,  1918,  144,  231—232. 

The  author  describes  additional  precautions  or 
modified  methods  to  be  employed  in  estimating 
naphthalene  in  coal  gas  by  the  method  previously 
described  by  Colman  and  Smith  (this  J.,  1900. 
12S).  The  gas  is  passed  through  a  series  of  four 
wash-bottles,  the  first  of  glass  throughout  con- 
taining a  10%  solution  of  citric  acid  to  retain  any 
ammonia  in  the  gas.  The  second  wash-bottle  con- 
tains 100  c.c.  of  AT/20  picric  acid,  the  third  50  c.c. 
of  the  same  solution,  and  the  last  is  left  empty  to 
retain  spray.  The  gas  must  have  no  access  to 
indiarubber  during  or  prior  to  its  passage  through 
the  train  (see  this  J..  1000.  S13).  The  picric  acid 
solution  is  standardised  with  A/10  caustic  soda 
solution,  using  laemoid  or  phenolphthalein  as  indi- 
cator. The  gas  (about  10  cub.  ft.)  is  passed  through 
the  apparatus  at  a  rate  not  exceeding  1  cub.  ft. 
per  hour,  the  volume  being  corrected  to  60°  F. 
(15-5°  C),  and  30"  pressure.  After  passage  of  the 
gas,  the  contents  of  the  third  and  fourth  bottles 
of  the  train  are  washed  into  the  second  bottle, 
which  is  then  closed  by  a  tight-fitting  rubber 
stopper  fitted  with  glass  stopcock  or  glass  device 
answering  the  same  purpose.  The  wash-bottle  is 
evacuated  until  the  naphthalene  picrate  rises  to 
the  surface.  The  stopcock  is  closed  and  the  con- 
tents of  the  bottle  heated  to  boiling  with  occasional 
shaking,  and  then  allowed  to  cool  with  occasional 
shaking.  The  volume  of  the  cold  mixture  is 
measured,  the  naphthalene  picrate  is  separated  by 
filtration  through  a  dry  filter  paper,  the  first  few 
c.c.  of  the  filtrate  being  rejected,  and  100  c.c.  of  the 
filtrate  is  titrated  with  A/10  NaOH  solution.  If 
v  represents  the  difference  between  the  volume  of 
AV10  NaOH  required  to  neutralise  the  total  volume 
of  A/20  picric  acid  solution  originally  taken,  and 
that  required  for  the  neutralisation  of  the  total 
volume  of  picric  acid  solution  after  heating  and 
filtering,  then:  Grains  of  naphthalene  per  100  cub. 

ft-  VXl9-75 


volume  of  gas  passed 


—J.  S.  G.  T. 
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Qua;  Relative  efficiency  in  use  of  different  grade* 
mill  compositions  o)  First   Report   of  Ke- 

scarrh    Sob-Committee    appointed    by    iii<'    Gas 
Investigation    Committee,    Inst    of    Qaa    Bng., 
0.5.18,  wiiii  supplementary  matter  9.8.18.      das 
.1.,  vms,  i«.  286    249. 
Tiik  report  deals  with  the  relative  efficiencies  of 
various   grades  of  gas  In  existing  appliances   tor 
use  wiiii  gas.  no  adjustments  additional  to  those 
famished  bj  the  makers  being,  la  general,   Intro 
dnced. 

Ring  burners.  Gases  varying  in  calorific  value 
1'ioin  580  B.Th.U.  gross  an.l  Jsil  nel  to  251  B.Th.U. 
gross  and  214  net  were  employed.  The  experiments 
with  ring  burners  are  the  most  complete  of  the 
aeries.  The  following  conclusions,  amongst  others, 
are  drawn:  (o)  Unless  Interfered  with  l>y  very 
l i  aeration  ov  Ion  close  | in >x imil y  of  the  contain- 
ing vessel,  within  wide  liniils.  I  ho  efficiency  of  a 
boiling  ring  is  almosl  Independent  of  the  rate  at 
which  the  gas  is  burnt.  (6)  Flame  contact  Is  essen- 
tial for  high  efficiency.  (o)  The  distance  of  the 
bottom  of  the  vessel,  In  which  water  is  being 
boiled,  from  the  burner  requires  careful  adjust 
merit  in  order  to  secure  maximum  efficiency. 
(d)  Provided  suitable  adjustments  are  made,  the 
efficiency  is  ]> radically  Independent  of  the  composi- 
tion, content  of  inert  gases,  or  calorific  value  of 
the  gas.  (e)  A  wide  variation  in  grade  or  composi- 
tion Of  gas  can  be  made  with  reference  to  other 
uses,  without  Impairing  the  efficiency  of  ring 
burners  now  in  use. 

Upright  low-pressure  Incandescence  lighting 
burners.  Experiments  were  carried  out  with  gases 
varying  In  calorific  value  from  616  B.Th.U.  gross, 
652  net,  to  314  B.Th.U.  gross,  285  net  The  candle 
power  developed  In  a  horizontal  direction  was 
alone  measured.      The   different   consumptions   of 

the  burner  were  adjusted  by  varying  the   pressure 

at  the  Injector  of  the  burner.  The  main  conclu- 
sions derived  are:  -(a)  With  gases  of  about 
460  B.Th.U.  gross  and  below,  the  control  possible 
to  obtain  by  varying  the  consumption  and  aeration 
was  not  sufficient  to  give  satisfactory  illumination. 
(In  With  the  burner  used,  a  gas  of  about 
560  B.Th.U.  gross  maximum  to   500   B.Th.U.  net 

minimum  gave  the  best  performance,  both  as  re- 
gards efficiency  and  total  illumination,  in  The 
maximum  attainable  Illumination  was  found  at 
about  tt  B.Th.U.  gross. 

(Ins  fires.  The  whole  series  of  experiments  with 
gas  tires  is  not  yel  complete.  The  calorific  value  of 
the  gases  employed  ranged  from  ."i."i!l  B.Th.U.  gross, 
503  net.  to  386  B.Th.U.  gross.  347  net.  The  same 
tire  was  not  used  throughout  the  series  of  tests. 
The  main  Conclusions  are  as  follows: — (a)  Willi 
each  gas  tire,  there  is  a  certain  consumption  which 
for  the  gas  used  gives  the  maximum  radiant  effi- 
ciency,     i  In   If  the  radiants  are  heated  to  less  than 

half   their   height    the   efficiency    suffers    severely. 

hi  Existing  ;-'as  tires  vary  very  considerably  ill  their 
ability    to    adapt    themselves   to   gases   of   different 

grades.— J.  8.  G.  T. 

l/r./o,   fuels:  Valuation  of .    II.  Moore.    Auto- 
mobile Bng.,  Sep..  mis.  246-  248. 

Tnr.  methods  at  present  in  vogue  for  the  analysis 
of  motor  spirits  are  not  fully  satisfactory  for  the 

testing  of  mixed  fuels  such  as  will  probably  be 
extensively    used    in    the    future.        The    conditions 

existing  in  the  engine  and  in  the  carburetter 
through  which  the  fuels  have  to  pass  are  t lie  main 
factors  In  deciding  the  tests  to  which  a  motor  spirit 
should  in1  subjected.  Specific  gravity  has  little 
value  as  an  Indication  of  the  quality  of  a  motor 

spirit.  The  oiSCOSity  of  all  Common  fuels  is  very 
small,  but  this  value  may  become  important  with 
future   fuels.     Heavy    oils   for   Diesel   engines  may 


require  suitable  preheating  to  maintain  the  vis- 
cosity within  reasonable  limits.  The  cold  test  is 
Important  for  fuel  mixtures  containing  solid  hydro 
carbons  in  solution.  Kor  aero-engine  fuels  It  is 
essential  that  the  temporal  lire  at  which  solids 
separate  shall  be  very   low.     The  coke  test  consists 

in  volatilising  the  fuel  in  a  platinum  crucible  and 

coking  any  residue  remaining.  Some  of  I  lie  heavier 
coal  tar  distillates  present  in  mixed  fuels  sold  as 
"  substitutes  "  yield  appreciable  quantities  of  coke. 
The  fractional  distillation  test  gives  considerable 
informal  ion  as  lo  the  ingredients  present  In  a  fuel 
mixture.  Latent  lira  I  of  vaporisation  is  an  indica- 
tion of  the  cooling  effect  produced  in  Hie  earbu 
roller,  and  of  the  desirability  or  otherwise  of  hot 
air  Intake.  Iodine  and  bromine  rutins  give  infor- 
mation as  to  I  lie  method  of  preparation  of  petro- 
leum spirits,  but  are  not  a  direct  Indication  of  the 
behaviour  of  a  fuel  in  the  engine.  The  ultimate 
analysis  indicates  the  nature  of  the  products  pre- 
sent in  the  fuel,  and  allows  of  the  calorific  value 
and  the  weight  of  air  required  for  combustion  being 
Calculated.  The  temperature  of  spontaneous  igni- 
tion of  a  fuel  (this  J.,  11117,  100—112)  determines 
the  limits  of  compression  pressure  which  may  be 
employed.  When  those  limits  are  exceeded,  pre- 
ignition  takes  place,  and  knocking  and  inefficient 
running  result.  The  most  careful  consideration  is 
necessary  In  preparing  mixed  fuels  to  ensure  that 
the  mixtures  will  stand  normal  compression  pres- 
sures without  pre-igniting.  Vapour  pressure 
determinations  give  direct  information  as  to 
the  probable  behaviour  of  fuels  as  regards  easy 
starting  and  "  flexibility."  Benzol  and  good 
quality  petrols  have  high  vapour  pressures,  and 
the  former  also  possesses  the  property  of  raising  the 
ignilion  point  of  mixtures.  It  is  therefore  advan- 
tageous to  mix  benzol  with  heavy  petroleum  fuels 
(which,  consisting  mainly  of  aliphatic  hydrocar- 
bons, have  low  ignition  points),  and  to  employ  light 
petrol  for  "  livening "  heavy  fuels  of  coal-tar 
origin,  such  as  solvent  naphtha,  which  consists 
mainly  of  aromatic  hydrocarbons  (largely  xylol) 
and  has  a  comparatively  high  ignition  point.  The 
explosive  range  must  be  considered  in  adjusting 
earbu  rotting  devices,  so  that  the  throttle  scale  may 
fall  within  the  range,  and  the  lower  limit  requires 
consideration  in  connection  with  vapour  pressure 
for  fuels,  such  as  alcohol,  which  are  only  explosive 
in  mixtures  containing  comparatively  high 
percentages.  Velocity  of  flame  propagation  is  not 
easy  to  determine:  it  affects  the  correct  angle 
of  spark  advance  at  any  given  speed.  Fuels  -which 
possess  slow  speeds  of  flame  propagation,  and, 
therefore,  require  greater  angles  of  spark  advance, 
can  withstand  slightly  higher  compression  pres- 
sures than  fuels  of  equal  ignilion  point  bill  possess- 
ing higher  velocities  of  flame  propagation.  Calori- 
fic values  (per  weight)  of  motor  spirits  of  any  par- 
ticular class  do  not  vary  greatly. — T.  St. 


Paraffin    was;  Heat  of  fusion  of  .       G.  von 

Ko/.ieki  and  S.  von  IMlat.     Chem.  Ilmschau,  1017, 
71.     Chem.-Zeit.,  101S,  42,  Rep.,  147. 

'I'm:  heal  of  fusion  of  paraffin  wax  was  determined 
by  the  lowering  of  the  solidifying  point  on  adding  a 
compound  (naphthalene,  dimethylanlllne,  phen- 
aiilliraquinone)  of  known  molecular  weight.  It  was 
found  that  the  latent  heat  of  fusion  ranges  from 
38-fl  I"  4S-9,  increasing  with  rise  of  specific  gravity, 
solidifying  point,  and  molecular  weight. 


Hydraulic   separation.     Draper.     See   I. 


Oas  purification   masses.     Miiller.     See  VII. 
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Patents. 

Liquid  fuel  burners.      Rurdons,  Ltd.,    W.  M.   and 
•  M.    M.    Burdou,    Bellshill,    Lanark.      Eng.    Pat. 
il9,37G,  18.1.18.     (Appl.  1042/18.) 

TnE  air  supply  for  the  burner  passes  through  a 
pipe  in  the  discharge  flue  of  the  furnace  to  preheat 
it  to  a  temperature  above  the  flash  point  of  tbe 
oil,  and  thence  to  the  rear  of  the  burner  nozzle 
where  it  is  rotated  and  agitated  by  a  helix  and  a 
small  rotary  fan.  The  front  of  the  nozzle  contains 
a  short  concentric  inner  tube  into  which  a  supply 
of  heavy  pitch  or  tar  oil,  or  tar,  is  drawn  by  the 
air  suction.  The  oil  is  vaporised  and  mixed  with 
air  in  the  central  tube,  and  air  passes  also  through 
the  surrounding  annular  space.  The  nozzle  is 
slightly  smaller  at  the  outlet,  so  that  the  inuer 
conical  jet  of  combustible  mixture,  and  the  outer 
hollow  conical  jet  of  air  impinge  at  a  point  in  front 
of  the  nozzle.  The  air  supply  pipe  may  be  pro- 
vided with  an  expansion  joint,  and  may  be  replaced 
by  two  pipes  to  provide  a  greater  heating  surface. 
Modified  forms  of  burner  nozzles  are  described  and 
also  the  application  of  the  apparatus  for  heating 
a  gas  producer. — W.  F.  F. 


Alcohol;   Solidified  .       A.    Strobl,    New   York. 

U.S.  Pat.  1,277,149,  27.8.18.    Appl.,  20.7.15. 

Solidified  alcohol  burning  without  soot  is  com- 
posed of  ethyl  alcohol  00  parts,  methyl  alcohol 
10  parts,  and  sodium  stearate  2 — 3  parts.— W.  F.  F. 

Chamber  ovens  or   retorts  for  producing  pas  and 
coke  or  fuel;  Beating  flues  of .    C.  W.  Simp- 
son,  Leeds.      Eng.   Pat.   119,413,   12.4.18.      (Appl. 
'  0230/18.) 

Inclined  gas  retorts  are  arranged  parallel  to  one 
another  in  a  setting,  and  are  heated  by  inverted 
U-shaped  flues  arranged  between  each  pair  of  re- 
torts. One  limb  of  each  flue  is  provided  with  a 
gas  burner  at  the  bottom,  and  all  the  burners 
between  one  pair  of  retorts  are  fed  by  an  inclined 
gas  conduit  parallel  to  the  retorts  below  the  flues, 
so  that  the  gas  is  preheated.  All  such  gas  con- 
duits are  supplied  by  a  transverse  flue  in  front  of 
the  setting.  Preheated  air  is  supplied  to  each 
burner  from  an  inclined  air  flue  parallel  to  the 
inclined  gas  conduit,  and  the  combustion  products 
pass  in  reverse  direction  through  return  flues 
parallel  and  adjacent  to  the  gas  conduit,  and  air 
flue,  and  thence  to  a  regenerator.  An  inspection 
opening  is  provided  at  the  top  of  each  of  the  in- 
verted U-shaped  flues,  through  which  the  burners, 
which  are  fitted  with  renewable  and  interchange- 
able nozzles,  are  accessible. — W.  F.  F. 

Coal;  Calcining at  high    temperatures   [in   an 

electric  furnace].     W.  Dvrssen,  New  York.     U.S. 
Pat.  1,277,707,  3.9.18.    Appl.,  27.5.18. 

Coal  is  fed  continuously  downwards  through  an 
electric  furnace  from  which  air  is  excluded,  the 
electrodes  being  arranged  at  an  angle  with  one 
another  converging  towards  the  centre.  The  elec- 
trodes are  adjusted  longitudinally  to  vary  the 
length  of  the  arc,  so  that  the  voltage  required  for 
varying  conditions  of  the  charge  is  approximately 
constant.— W.  F.  F. 

Illuminating  gas;  Furnace  for  the  production   of 

in  vertical  retorts  or  chambers.    Chamottc- 

fabrik  Thonberg  A.-G.,  Thonberg.  Ger.  Pat. 
307,207,  19.2.16. 
The  charge  of  a  vertical  retort  for  the  production 
of  illuminating  gas  is  dropped,  when  evolution  of 
gas  is  complete,  into  an  extension  of  the  retort 
built  in  the  furnace  walls  and  of  sufficient  size  to 


receive  the  whole  of  the  charge.  The  hot  coke 
heats  up  the  surrounding  brick  work  in  which  are 
passages  for  the  air  used  in  the  furnace,  and  is 
then  drawn  off  into  a  receiver  through  a  gas-tight 
device  consisting  of  a  rotating  drum  with  one  or 
more  openings. — L.  A.  C. 

Ammonia  recovery  producer  gas  process  and  appa- 
ratus therefor.  A.  H.  Lymn  and  N.  E.  Rambush. 
London.  Eng.  Pat.  119,049,  13.0.17.  (Appl. 
8461/17.) 

Hot  producer  gas  is  passed  through  a  washer  to 
remove  dust  and  cool  it  to  a  temperature  not 
materially  below  S0°  C,  and  is  then  passed  up- 
wards through  a  tubular  reflux  condenser.  The 
admission  zone  of  the  condenser  is  kept  at  about 
80°  C,  if  necessary  by  external  means,  and  the 
discharge  zone  of  the  condenser  is  kept  at  about 
40°  C.  so  that  steam  and  tar  are  condensed  and 
the  ammonia  passes  out.  with  the  gases.  The 
ammonia  may  then  be  absorbed  by  acid  at  normal 
temperature.  In  a  modification  a  number  of  super- 
posed tubular  condensers  may  be  used,  having  a 
free  space  for  mixing  the  gases,  between  the  tube- 
plates  of  each  pair.  The  gas  passes  through  the 
tubes,  which  are  surrounded  by  films  of  cooling 
water.  The  heat  transferred  to  the  cooling  water 
may  be  recovered  for  preheating  the  air  blast  for 
the  producer,  by  passing  the  air  around  the  tubes. 
Any  ammonia  contained  in  the  condensed  water 
and  tar  may  be  recovered  by  heating  it  with  or 
without  lime  or  other  alkali. — W.  F.  F. 

Gas  producers.  A.  H.  Lvmn  and  N.  E.  Rambush, 
London.        Eng.     Pat.    119,207,     17.5.18.       (Appl. 

8258/18.) 

In  a  gas  producer  having  a  revolving  grate,  in 
which  the  portion  on  which  the  charge  rests  is 
provided  with  inclined  helical  lifting  surfaces  alter- 
nating with  abrupt  shoulders  of  considerable  depth 
(see  Eng.  Pat.  15,407  of  1915:  this  J.,  1917,  379).  the 
shoulders  are  made  sloping  in  a  series  of  steps  so 
as  to  make  the  descent  of  the  charge  less  abrupt. 
The  air  blast  is  delivered  through  the  spaces 
between  the  steps,  which  may  be  formed  of  a  series 
of  interlocked  bars. — W.  F.  F. 

Hydrocarbon  oils;  Process  of  treating and  the 

product.    T.  Payne.  Detroit,  Mich.,  U.S.A.    Eng. 
Pat.  119,0GG,   0.9.17.     (Appl.  12,S02/17.) 

Commercial  grades  of  kerosene,  coal  oil,  etc.,  are 
cooled  under  increasing  pressure,  and  at  successive 
stages  saturated  with  different  combustible  gases 
at  the  same  pressure  and  temperature  as  the  oil. 
The  temperature  and  pressure  are  then  restored  to 
about  atmospheric.  The  product  can  be  utilised 
in  place  of  gasoline  in  internal  combustion  engines. 
For  example,  kerosene  may  be  caused  to  absorb,  in 
this  manner,  in  successive  stages  (1)  about  5  vols, 
of  coal  gas  at  0°  C.  and  0  atmospheres  pressure, 
(2)  about  8  vols,  of  Pintsch  gas  at  -18°  C.  and 
8  atmospheres,  or  about  3  vols,  of  acetylene  at 
-20°  C.  and  12  atmospheres,  and  (3)  2  vols,  of 
hydrogen  at  -35°  C.  and  15  atmospheres. — T.  St. 

Oil  gas;  Api>aratus  for  producing .  W.  Pickard, 

Rochdale,  and  D.  R.  Dobson,  Bolton,  Lanes. 
Eng.  Pat.  119,399,  15.3.1S.  (Appl.  4588/18.) 
An  inner  chamber,  a,  containing  crude  liquid 
hydrocarbon  is  surrounded  by  a  chamber,  6,  con- 
taining water  acidulated  with  sulphuric  acid.  A 
heating  coil,  c,  is  fed  by  the  pipe,  c1,  and  exhausts 
into  the  central  pipe,  d,  chamber,  Ic,  and  discharge 
pipe,  fc1.  Hydrocarbon  vapour  and  steam  generated 
by  means  of  the  burner,  /,  pass  upwards  through 
two  layers  of  iron  filings,  g,  I,  supported  on  per- 
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(orated  trays,  fc,  /.  and  then  through  a  layer.  /. 
■  >f  tiiu-ly  powdered  charcoal  ami  iron  filings  main- 
lained  al  ■  red  heat  by  a  burner,  m.    The  resulting 


permanent  gas  of  low  calorific  value  passes  through 
porcelain  tubes.  /.-.  to  the  collecting  chamber,  », 
;iiul  thence  for  ose  as  required. — \v.  F.  F. 


Hydrocarbons;  Process  of  producing .     II.   II. 

Maialle,    New    York.     Bng.    Pat.    119,284,    27.9.17. 
(Appl.  13,955/17.) 

Heavy  hydrocarbon  oil  such  as  crude  petroleum, 
distillate,  or  residue,  is  mixed  with  water  iu  any 
desired  proportion  by  means  of  pumps  drawing 
from  separate  tanks,  the  stroke  of  one  of  the  pumps 
being  variable.  The  mixture  is  sprayed  into  the 
upper  end  of  a  tortuous  cracking  tube  in  a  heated 
chamber,  and  passes  over  a  catalyst  consisting  of 
a  parking  of  woven  nickel-chromium-steel  wire  at 
the  lower  end  of  the  tube.  The  cracked  vapour  is 
then  passed  through  condenser  pipes  in  the  oil 
supply  tank,  whereby  the  oil  is  preheated  and  part 
of  the  vapour  Is  condensed.  The  condensed  liquid 
is  collected  In  another  tank  and  returned  to  the 
main  tank  for  further  treatment.  The  uncon- 
densed  vapour  is  then  passed  through  a  similar 
condenser  in  the  water  supply  tank,  whereby  the 
waler  is  preheated  and  a  further  portion  of  the 
vapour  condensed.  The  oncondensed  gas  passes  to 
a  storage  reservoir.  The  products  include  gasoline, 
benzene,  toluene,  and  other  light  aromatic  hydro- 
carbons.— W.  F.   F. 


Hydrocarbon   oils;    Method   of  decomposing  . 

A.   B.   Alexander,   London.     From  A.  B.  Adams, 

New   York.       Bng.   Fat.   119,485,    5.7.17.        (Appl. 
9713/17.) 

\Yiniix  a  furnace  are  three  superimposed  coils  of 
piping.  Water  is  forced  through  the  top  coil,  and 
the  steam  generated  Is  passed  into  the  bottom  of  a 
closed  tank  containing  hydrocarbon  oil,  thereby 
forming  an  emulsion  of  oil  and  steam  which  is 
forced  by  air  pressure  upwards  through  the  middle 
or  "  subgenerator  "  coil,  on  leaving  which  it  passes 
down  a    pipe  outside     the    furnace,     through  an 


atomiser,  and  into  the  upper  end  of  the  lowest  or 
"  generator  "  coil.  At  the  lower,  outlet  end  of  this 
coil  there  is  a  metallic  catalyst  (preferably  plati- 
num, palladium,  or  nickel)  in  the  form  of  a  spirally 
wound  .'oil  of  wire  gradually  decreasing  in  diameter 

until  it  merges  tntO  a  point  directed  reversely  to 
the  Mow  of  the  gases.  By  the  action  id'  I  lie  catah  si 
tile  waler  vapour  is  decomposed  and  the  hydrogen 
formed,  together  with  free  hydrogen  produced  by 
decomposition  of  the  oil.  is  caused  to  combine  with 
hydrocarbons,  forming  compounds  of  low  boiling 
point.  The  apparatus  may  also  include  a  con- 
denser,    a    separator,    a    scrubber,    and    suitable 

means  for  storing  the  liquid  and  gaseous  products. 
When  it  is  desired  to  produce  a  maximum  of  fixed 
gas,  the  generator  is  heated  to  about  lfiOO0  F. 
(about  875°  0.)  am!  the  pressure  is  reduced  to  a 
minimum;  when  a  maximum  of  hydrocarbon  com- 
pounds of  low  boiling  point  is  required,  the  pres- 
sure is  increased,  preferably  to  about  250  lb.  per 
sq.  in.,  and  the  temperature  reduced  to  about 
110n°  F.  (about  596°  0.).  For  heating  the  furnace, 
a  portion  of  the  emulsion  of  oil  and  steam  is  forced 
out,  of  the  storage  tank  into  a  burner  of  special 
construction.  The  mixture  enters  the  burner 
through  a  circular  coil  of  pipe  heated  by  the  flames 
of  the  burner.  The  vapours  generated  are  led  into 
an  expansion  box  and  then  to  the  burner  tip.  Air 
for  combustion  is  also  admitted  to  the  burner  tip. 
At  the  outlet  end  of  the  circular  coil  of  pipe  and 
within  the  expansion  chamber  are  coils  of  catalytic 
metal  similar  in  construction  to  and  for  the  same 
purpose  as  those  at  the  outlet  end  of  the  generator 
COll.— L.  A.   C. 


Oil-distitling  apparatus.  J.  B.  Edwards,  Jersey 
City,  Assignor  to  Tide  Water  Oil  Co.,  Bavonne, 
N.J.     U.S.  Pat.  1,277,884,  3.9.18.     Appl.,  19.9.10. 

In  the  upper  part  of  a  pressure  still  for  the  pres 
sure  cracking  of  petroleum  or  its  higher  boiling 
frail  ions  is  a  disc  valve  mounted  in  a  vertical 
guide.  The  valve  is  normally  held  open  by  suitable 
means,  which  can  be  released  by  a  device  operable 
at  a  distance  from  the  system,  the  pressure  within 
the  still  then  forcing  the  valve  against  the  outlet. 

— L.  A.  C. 


Paraffin;  Extracting  from  oils.    J.  S.  Hussey, 

Martinez,  Cal.    U.S.  Fat.  1,277,035,  3.9.18.    Appl., 
22.1.17. 

Mineral  oil  is  introduced  into  a  vertical  cylinder  in 
which  there  is  a  hollow  rotating  shaft  fitted  with 
a  hollow  arm  provided  with  a  number  of  openings 
near  the  bottom  of  the  vessel,  and  a  "  gathering  or 
skimming  "  arm  at  the  surface  of  the  oil.  Air  is 
forced  through  the  shaft  into  the  hollow  arm  and 
through  the  openings  into  the  oil  in  the  form  of 
small  bubbles,  around  which  the  paraffin  collects 
and  is  carried  to  the  surface,  whence  it  is  removed 
by  the  upper  arm. — L.  A.  C. 

Hydrocarbons  [paraffin];  Process  for  separating 
- —  [fium  still  residues'],  R.  B.  Rosenbaum, 
Chicago,  III.  U.S.  Pat.  1,278,023,  3.9.18.  Appl., 
13.12.17. 

To  separate  paraffin  from  the  residue  of  the  dis- 
tillation of  crude  oil,  the  residue  is  heated  and  inti- 
mately mixed  with  finely  divided  absorbent 
material.  The  mixture  is  then  cooled  by  agitation 
in  contact  with  cooling  surfaces  and  treated  with  a 
solvent  which  does  not  dissolve  the  paraffin  but 
dissolves  other  hydrocarbons  present.  After  re- 
moving the  solution  from  the  solid  residue,  the 
paraffin  is  separated  from  the  porous  absorbent 
material. — L.  A.  C. 
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Petroleum  and   other  hydrocarbon  oils  [;  Refining 

].     H.  W.   Knottenbelt,  Brussels.    U.S.   Pat. 

1,277,605,  3.9.1S.    Appl.,  3.7.16. 

See  Fr.  Pat.  411,7S0  of  1910;  this  J.,  1910,  933. 

(Ins  furnaces.    Eng.  Pat.  119,553.     See  I. 
Hydrogen  manufacture.   Eng.  Pat.  119,591.  See  VII. 


IIb.-DESTRUCTIVE   DISTILLATION; 
HEATING;    LIGHTING. 

Efficiency  of  different  grades  of  gas.    See  IIa. 

Hxplosihility  of  wood  charcoal.    Wohler.     See  VII. 

Distillation  of  automobile  tyres.  Dubose.  Sec  XIV. 

Patents. 

Hydrocarbon  materials;  Apparatus  for  the  extrac- 
tion of [from  shale].    A.  M.  Boyle,  Assignor 

to  Craue  Shale  Oil  Corporation,  Reno,  Nev.  U.S. 
Pat.  1,276,806,  27.S.1S.  Appl.,  29.12.17. 
A  vertical  retort  for  treating  shale  is  heated  by 
means  of  a  steam  jacket  and  is  fitted  with  a  ver- 
tical rotating  screw  agitator  which  raises  the  shale 
in  the  centre  of  the  retort  and  allows  it  to  fall 
down  the  space  between  the  agitator  and  the  walls. 
Means  are  provided  for  releasing  steam  confined 
within  the  peripheral  sweep  of  the  agitator,  and 
for  drawing  off  the  gases  and  vapours  from  the 
top  of  the  retort.  Shale  is  fed  into  a  supply  con- 
tainer from  the  bottom  of  which  it  is  conveyed  into 
the  retort  along  a  tubular  screw  conveyor  inclined 
upwards,  the  upper  end  of  the  conveyor  leading 
into  a  vertical  shoot  down  which  the  shale  passes 
into  the  retort. — L.  A.  C. 

Hydrocarbon  materials;  Process  of  extracting 

from  shale  and  similar  earthy  material.  A.  G. 
Crane,  Assignor  to  Crane  Shale  Oil  Corporal  inn, 
Reno.  Nev.  U.S.  Pat.  1,27C.S79,  27.8.1S.  Appl., 
4.10.17. 

Finely-divided  shale  or  other  earthy  material  is 
mixed  with  a  neutral,  granular,  non-absorbent 
material  (e.g.,  sand)  and  while  thoroughly  agitated, 
treated  with  dry  steam  in  a  suitable  container. 
The  mixture  is  then  conveyed  to  another  container 
in  which  it  is  heated  to  a  higher  temperature  and 
under  a  pressure  greater  than  that  of  the  atmo- 
sphere. The  vapours  generated  at  each  stage  are 
withdrawn  and  condensed. — L.  A.  C. 

Lignite,    peat,    wood,    etc.;    Distillation    of    . 

Bertzit  Ges.m.b.H..  .Munich.  Ger.  Pat.  306,956, 
21.3.16. 

The  material  is  partially  dried  (to  a  moisture  con- 
tent of  10  to  20%)  by  a  counter  current  of  mode- 
rately moist  air  prepared  by  mixing  the  waste  heat- 
ing gases  arising  from  the  furnace  with  cold  air. 
Peat  and  other  very  moist  fuels  are  first  air  dried 
to  a  moisture  content  of  about  50%. — L.  A.  C. 


m.    TAR  AND  TAR  PRODUCTS. 

Phenol  and  the  ereosols;  Compounds  of  ■ with 

pyridine.    II.    F.  W.  Skirrow  and  T.  V.  Binmore. 
.1.  Amor.  Chem.  So.'.,  1918,  40.  14:51 — 1+12. 

The  effect  of  excess  of  phenol  and  excess  of  pyri- 
dine on  the  dissociation  of  pyridine  phenoxide, 
postulated  as  Cf,HsOH,CsH,N  £  CKHsOH+CsH,N, 
has  been  studied  by  the  cryoscopic  method  and  it 


has  been  found  that  phenol  depresses  the  dis- 
sociation much  more  strongly  than  does  pyri- 
dine. The  dominant  equilibrium  might  there- 
fore be  (CGH5OII):,.C.H5N  £  2CfH.On  +  C5H.N, 
but  a  study  of  "this  "dissociation  on  similar  lines 
showed  that  the  effect  of  excess  of  phenol  on  the 
apparent  dissociation  was  only  greater  than  that 
of  excess  of  pyridine  with  comparatively  high  addi- 
tions of  these.  An  explanation  of  these  results  and 
of  the  extraction  results  obtained  previously 
(Hatcher  and  Skirrow;  this  J.,  1918.  51  a  I  is  based 
on  the  following  equilibria :  C6H.OH,C5H5N  j* 
C6H.OH+C5HsN  and  C6H.OH,C5H5N+C6H5OH  ^ 
(C6H.OH)2,OsH5N.  It  is  shown  that  the  difference 
between  the  effect  of  addition  of  excess  of  phenol 
and  of  excess  of  pyridine  on  the  extraction  experi- 
ments tends  to  disappear  as  the  dilution  of  the 
benzene  solution  is  increased. — H.  W. 

Chlorinated    toluene;  Rapid   analysis    of    mixtures 

of .    H.  A.  Lubs  and  A.  B.  Clark.    J.  Aruer. 

Chem.  Soc,  1918,  40,  1449—1453. 
The  sample  (about  0-5  grin.)  is  placed  in  a  sealed 
tube  with  water  (10  c.c.)  and  briskly  shaken  in  a 
bath  of  boiling  water  for  two  hours;  the  contents 
of  the  tube  are  washed  into  a  small  assay  flask, 
and  the  tube  is  rinsed  with  water  (free  from  carbon 
dioxide)  and  then  with  alcohol  if  any  benzoic  acid 
remains.  The  solution  is  then  titrated  with 
alkali  in  the  presence  of  thymolsulphophthalein 
according  to  the  authors'  method  (see  page  718  a). 
The  percentage  of  benzotriehloride  (r)  is  calculated 
from  the  benzoic  acid  formed;  the  percentages  of 
benzal  chloride  (?/)  and  benzyl  chloride  (z)  are  de- 
rived from  the  following  relations:  a--|-j/-|-s=100: 
0-545J+0-434i/-|-0-281s=%  side  chain  chlorine.  The 
method  is  very  suitable  for  plant  control  work  and, 
if  certain  precautions  are  taken,  will  give  a  high 
degree  of  accuracy. — H.  V\". 

Toluenc-o-  and  -p-svlphonamides;    Fret  ting    point 

curve  of  mixtures  of  .    Composition  of  mi.r- 

tures  Of  toluene-o-  and  -p-sulphonic  acids.  P.  V. 
McKie.  Chem.  Soc.  Trans.,  1918,  113,  799— S03. 
The  estimation  of  the  relative  amounts  of  toluene 
o.  and  -// -snlphonic  acids  in  a  mixture  of  the  two 
acids  cannot  be  satisfactorily  performed  by  means 
of  the  freezing  point  curve  of  the  mixed  sulphonyl 
chlorides  (Holleman  and  Caland,  this  J..  1911,  1202) 
for  several  reasons,  particularly  on  account  of  the 
flatness  of  the  curve  in  the  eutectic  region.  The 
fusion  curve  of  the  sulphonamides.  however,  is  satis- 
factory. It  lies  within  a  convenient  range  of  tem- 
perature, namely  110° — 150°  C,  and  the  eutectic 
point  (110-250  C. :  61-25%  of  the  p-sulphonamide)  is 
extremely  sharply  defined.  The  melting  points, 
not  the  freezing  points,  of  the  mixtures  were  deter- 
mined.— C.   S. 

Carbonisation  of  coal.     Savage.     See  IIa. 

Naphthalene  in  gas.    Colman.    Sec  IIa. 

Patents. 

Aromatic  hydrocarbons;  Process  of  oxidising  

and  the  lower  oxidation  products  thereof.     Pro- 
cess of  oxidising  aromatic  hydrocarbons  having 
a   plurality  of  side    chains,   or  consisting   of    a 
plurality  of  rings  and   the  loiccr  oxidation   pro- 
ducts of  such   hydrocarbons.       The   Seldon  Co., 
Pittsburgh,  Pa.,  and  H.  D.  Gibbs,  Cherrydale,  Va., 
U.S.A.     Eng.    Pats,    (a)   119.517.   and    (n)   119.518, 
1.10.17.     (Appls.  11,150  and  14,151/17.) 
Aromatic  hydrocarbons  containing  one  or  more  side 
chains  or    consisting  of  a   number  of    rings    are 
oxidised  by  treatment  in  the  form  of  vapour  at  a 
suitable    temperature   with   an    oxygen-containing 
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gas  ('.v.  air)  in  the  presence  of  a  catalyst  com 
prising  an  oxide  or  mixture  of  oxides  of  metals 
of  the  unit  .a-  sixth  group  of  the  periodic  classifica- 
tion, l.e.  antimony,  bismuth,  chromium,  tungsten 
uraiilum.  or.  preferably,  molybdenum,  and  rana 
alum.  The  oxides  may  be  iii  a  coarse  or  One  state 
w  division,  and  the  gas  and  vapour  mixture  may 
be  passed  over  or  through  the  catalyst.  In  the 
case  of  hydrocarbons  containing  one  side  chain, 
the  temperature  employed  lies  between  200  and 
BOO  C.  (preferably  between  350°  and  460°  C);  in 
the  case  of  hydrocarbons  containing  a  number  of 
side  chains  or  consisting  of  a  Dumber  of  rings,  the 
temperature  varies  between  250°  and  600°O.  The 
quantity  of  oxygen  employed  should  be,  preferably, 
twice  thai  required  by  theory.  Bxamples: 
i  o  Toluene  vapour  mixed  with  air  is  passed  over 
vanadium  oxide  (V„0,)  between  850°  and  450°C, 
and  the  resulting  mixture,  consisting  chiefly  of 
benzaldehyde,  together  with  some  benzoic  add,  un- 
converted toluene,  and  water,  is  separated  by  suit- 
able means;  do  a  mixture  of  naphthalene  vapour 
and  air  is  passed  over  vanadium  oxide  :ii  350° 
n.r)ti0  c  (preferably  about  ir>o°  c.t.  or  over  molyb- 
denum oxide  (MoOa)#al  about  500°G.,  resulting  in 
the  formation  of  phthalic  anhydride,  phtnalic 
acid,  1,4-naphthoquinone,  benzoic  acid,  and  water; 
oxidation  of  xylene  vapour  in  a  similar  manner 
results  in  the  formation  of  methylbenzaldehydes, 
phthalaldehydes,  benzenedlcarboxyllc  acids,  tolulc 

acids,    benzoic    acid,    and    benzaldehyde;    oxidation 

of  anthracene  vapour  (preferably  at  about  .">oo°  C.) 

results  mainly  In  the  formation  of  anthraquinone 

— L.  A.  ('. 

Hydrocarbons.     Bng.  Pat.  119,284.     See  ll.\. 


IV.-COLOURING  MATTERS  AND  DYES. 

Fuchsine    synthesis;    Explanation    of    Heumann's 

.    H.  B.  Flerz  and  II.  Koecnlin.    Ilelv.  Chim. 

Acta.  1918,  1.  218—226. 
In  the  original  Heumann  reaction  (Ger.  Pats. 
66,511  and  68,976),  in  which  carbon  tetrachloride, 
aluminium  chloride,  and  a  tertiary  amine,  for 
example  dimethylaniline,  react  to  produce  Crystal 
VTolel  or  an  analogous  product,  the  authors  claim 
that  the  initial  product  of  the  reaction  is  the  keto- 
chloride,  CCLLC.H4 ..nk '11,1,1,,  because  a  small 
quantity  of  Michier's  ketone  is  obtained  by  adding 

the  reaction  product  to  ice-water.  When  acelanil- 
Ide  is  used  in  place  of  dimethylaniline,  a  60%  yield 
of  4.4'-diamiiiobenzophenone  is  obtained  after 
hydrolyaing  the  product  formed  by  the  addition  of 
ice-water.  In  a  similar  way  o-chloroacetanllide 
yields     ;;..;    dichloro-  1.4'-dianiiiiobenzophetione     and 

dlmethyl-m-toluidine  yields  2.2'-dlmethyl-4.4'-tet  ra- 
methyldlamlnobenzophenone.  (See  also  J.  Chem. 
Soc,  Dec.,  1918.)— C.  S. 

Quinonoid   Ayes;    Formulation   of  so-called    . 

II.   0.   I'ierz  and  II.  Koeohiin.     Ilelv.  <  'him.  Acta, 

1918,  1,  210—218. 
Tin;  authors  propose  to  apply,  with  certain  modi- 
fications, Werner's  views  of  the  structure  of  in- 
organic substances  to  quiuonoid  dyes  and  to  formu- 
late these  as  complex  compounds.  Thus  fuch- 
sine chloride  is  represented  by  the  formula, 
I  iMI  .<'  H^/'ICl,  and  similar  formulae  are  pro- 
posed for  dyes  of  the  diphenylmethane,  azine, 
thiazine,  oxazinc.  and  xanthene  classes.  (See  also 
J.  Chem.  Soc.,  Dec,  1918.)-C.  S. 

Sulphur  dyestuffs;  Determination  of  sulphur  that 

produces  sulphuric  acid  In  .    W.  Ziinker  and 

K.  Schnabel.    F&rber-Zeit,  191B,  29,  2i*. — 2ti. 

Sulphxtb   dyestuffs,    when  exposed   to   the  air   in 

a  finely  divided,  moist  condition,  become  acid  with 
sulphuric  acid.     The  rate  of  formation  of  acid  is 


"'•'■e.ixed  Dy  rise  of  tempera  I  ure.  In  presence  of 
alkali  the  formation  of  acid  is  favoured  and  re- 
action accelerated.  Various  dyestuffs  were  tested 
both  in  the  commercial  form  and  after  purification 
bj  dissolving  l  grm.  of  dyestuff  and  2  grms  of 
Pure  sodium  sulphide  in  250  C.C  of  water,  boiling 
tor  a  short  period,  pouring  tin.  solution  into  .-.  litres 

"I     water    acidilicd    with    acetic    add,    allowing    to 

settle,  washing  the  residue  six  times  by  decanta- 

tlon  With  water  acidilicd   will,   acetic  acid,    collect- 
ion''', ^''it''''1, ,''''   a    llal''lr '    fllter>    ^d   .Irving 

•it  (10-  .  .  For  the  estimation  of  the  acid  the  dve- 
Stufl    was  mixed  with  50  C.C.   of   .y/10  caustic  soda. 

in fa     /     «?"''*  :""!  heated   r"r  """  >"'»■   al 

co  'a  V  ■  ,  '  !  ,  ""'  ,:",il1'  s,"1'h"1'  waS  ">"* 
"""''",'1  1M|"  sulphuric  acid,  the  amount  of  which 
was  determined  by  back  titration,  usine  as 
""l,(;,l,,r  i nolphthaleln,  or  litmus  upon  writing 

Pa-Per-  ''lie     following    table    shows    the      results 

obtained  : 


•s*s.i 


Dyestufr 


Percentage  of  Percentage  of 

£»£o  s"  P'uu'BiviiKrisulphui-ic  acid 
=  £  =  o  Kiilphtinc  acid|        formed 


£§85i  Pure  \Com-< 
a^„     mercial 


i-.S 


fl    I    dye 


ThioxinBlackG  0.0  o 

Sulphurol  Black ' 

Etatlgene  Deep  Black. 
Iniinc-dial       Brilliant 

Carbon  F.G 

Imrnedial  Black  N.N.O 
Katigene  Black  F.G. 
Katigeno  Brilliant 

Black  F.G. 


69-62      943 

46-2       1309 


dyo 


r.0-98 


52-72 
89-  32 


11-07 

8-86 

1281 

17-91 


6. SB 
605 

631 

732 
6-75 
703 


70-66  I     960       6-78 


Pure 

dyo 


C'oin- 
merofo] 

dye 


28-93 
40  14 

3396 
2719 
39-29 
5495 

29-46 


2014 
18-55 

1935 
2244 
20-72 
2156 

20-82 


These  figures  do  not  show  the  sulphuric  acid  pro- 
duced on  dyed  materials,  but  simply  the  acid  pro- 
duced under  the  above  conditions.— L.  L.  L. 

Morindone.     J.  L.  Simonsen.     fhem.  Soc.  Trans 

1918,  113,  766— 774. 
The  glucoside,  morlndln,  has  been  extracted  from 
the  root  bark  of  Morlnda  citrifolia  and  very 
carefully  purified.  II  lias  the  composition, 
S'H«°i.-  :m<1  I,01u  its  properties  and  those  of 
Us  acetyl  derivative  there  would  appear  to  be  no 
difference  between  morindiu  obtained  from  M 
citrifolia  and  that  from  If.  umoellata  (compare 
Perkin  and  Hummel,  this  J.,  1894  940  1054- 
Oesterle  and  Tisza.  190s,  ill;  Perkin,  1908,  766)! 
Molindone,  obtained  by  hydrolysis  of  the  glucoside 
appears  to  be  either  a  hydroxymethylanthrarufin 
or  a  hydroxymethylchrysazin.— C.  S. 

Pyrrole  Blacks.    A.  Angeli.    Atti  P..  Accad   Llncei 

1918,  27,  I.,  209—212. 
Like  hydrogen  peroxide  in  acetic  acid  (see  this  J., 
1917,  210),  most  oxidising  agents  convert  pyrrole 
into  highly  coloured  products,  mostly  black  or 
brown,  some  of  these  being  readily  soluble  in 
al&ali  and  some  insoluble.  Thus,  the  action  of 
potassium  bichromate  on  an  acetic  acid  solution  of 
pyrrole  produces  a  black  precipitate,  which  may 
be  produced  on  a  col  Ion  fabric  and  is  very  fast 
to  soap  and  light.  This  colouring  matter  is 
apparently  a  chromium  lake.— T.  II.  P. 


V. -FIBRES;    TEXTILES;    CELLULOSE; 
PAPER. 

readable  fibrous  materials;  Scheme  for  the  analy- 
tical investigation  of and  the  cellulose  pre* 

pared  from  them.  C.  G.  Schwalbe.  Vereiu  deut. 
Chem.,  Sep.,  1918.  Z.  angew.  Chem.,  1918,  31, 
193—194. 

The  time  is  ripe  for  a  coordinated  re-investigation 
on     a    uniform   basis   of   all     the    standard    raw 
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materials  of  the  textile  and  cellulose  industries, 
in  order  that  the  proximate  composition  of  these 
may  be  definitely  fixed,  the  variations  due  to 
environment,  etc.  defined,  and  the  results  utilised 
for  I  lie  classification  and  evaluation  of  new  or 
little  known  materials.  The  author  discusses  the 
■question  of  the  selection  of  the  analytical  "  con- 
stants "  of  most  general  significance  and  of  the 
standardisation  of  methods  and  apparatus.  These 
questions  should  be  settled  by  a  committee  of  recog- 
nised standing,  and  data  should  be  accumulated  on 
the  agreed  basis.  The  scheme  of  analysis  proposed 
by  Cross  and  Bevan  and  utilised  by  other  investi- 
gators is  regarded  as  not  fully  adapted  to  the 
light  of  modern  knowledge:  it  is  considered  to  be 
unnecessarily  long  and  to  contain  factors  of  un- 
determined significance.  The  abbreviated  scheme 
recommended  by  the  author  comprises  determina- 
tions of  ash,  moisture,  fat,  wax  and  resin,  cellulose, 
furfural,  methylfurfural,  and  methoxyl.  The  pen- 
tosans are  satisfactorily  represented  by  the  furfural 
value,  but  certain  standardisation  of  methods  and 
apparatus  is  required  to  ensure  concordant  results. 
The  Iignin  may  be  taken  to  be  represented  by  the 
methoxyl  value,  but  it  is  possible  that  this  requires 
correction  by  the  results  found  for  methylfurfural 
which  is  supposed  to  represent  methylpentosans. 

— J.-F.  B. 


Celluloid;  Analysis  of .    A.  Herv£.    Caoutchouc 

et  Gutta  Percha,  191S,  IS,  9G01— 9604. 

Tins  rasped  celluloid  may  be  extracted  in  a  Soxhlet 
apparatus,  preferably  with  chloroform,  and  the 
camphor  determined  by  difference.  The  nitro- 
cellulose residue,  however,  obstinately  retains  some 
of  the  solvent,  even  after  drying  to  constant  weight, 
and  a  correction  should  be  made  for  the  retained 
chloroform  by  saponification  of  the  residue  by 
alcoholic  potassium  hydroxide  and  determination  of 
the  chloride  produced.  Alternatively  the  camphor 
may  be  determined  by  the  cryoscopic  method  in 
benzene  solution.  For  the  extraction  of  the 
camphor,  2—5  grins,  of  the  celluloid,  in  small  pieces 
about  1  mm.  thick,  is  placed  in  a  distillation  flask 
with  200  c.c.  of  water  and  2 — 3-5  grins,  of  potassium 
hydroxide.  The  camphor  is  distilled  over  and  solidi- 
fies in  the  condenser;  the  operation  is  generally 
complete  when  150  c.c.  of  distillate  has  passed  over. 
The  water  is  exhausted  by  shaking  twice  with  5  c.c. 
of  pure  benzene.  This  benzene  is  used  for  washing 
down  the  condenser,  and  is  collected  together  with 
five  other  washings  in  a  flask  of  about  100  c.c.  The 
benzene  solution  of  camphor  is  dried  by  anhydrous 
copper  sulphate  and  filtered  into  a  50  c.c.  flask. 
The  filter  is  washed  with  dry  benzene  and  the  solu- 
tion made  up  to  the  mark.  The  cryoscopic  apparatus 
used  is  a  modification  of  that  of  Raoult,  with  a 
Beckmann  thermometer  graduated  in  001°  C.  Cool- 
ing is  effected  by  the  evaporation  of  carbon  bi- 
sulphide in  a  current  of  air,  and  the  tube  containing 
the  camphor  solution  is  placed  in  an  intermediate 
jacket  containing  alcohol.  The  camphor  solution 
is  stirred  during  the  operation  and  the  thermometer 
is  read  with  a  lens.  The  solution  is  slowly  super- 
cooled, a  crystal  of  pure  benzene  is  dropped  in,  and 
the  point  to  which  the  thermometer  rises  and  then 
remains  constant  for  one  minute  during  solidifica- 
tion is  taken  as  the  freezing  point.  The  result  is 
calculated  from  a  table  prepared  from  observations 
with  solutions  containing  known  quantities  of  pure 
camphor.  The  accuracy  of  the  method  has  been 
verified,  and  with  the  lens  the  thermometer  can  be 
read  to  0001°  C.  Methylacetanilide  (mannol)  in 
admixture  with  acetanilide  may  be  estimated  cryo- 
scopically  in  the  same  way,  using  pure  aniline  as 
the  solvent.— J.  F.  B. 


Celluloid;  Stabilisation  of  [nitrocellulose  for  manu- 
facture of]  ■ .       A.   Colassi.      Caoutchouc  et 

Gutta  Percha,  1918,  15,  9004—9605. 
Nitrocellulose  intended  for  the  manufacture  of 
celluloid  should  undergo  a  process  of  stabilisation 
with  hot  water  if  subsequent  troubles  are  to  be 
avoided.,  since  even  the  most  thorough  washing  with 
cold  water  is  not  sufficient  to  eliminate  the  unstable 
forms  of  nitrocellulose  of  a  low  degree  of  nitration. 
The  material  on  coming  from  the  hydroextractors 
or  nitrating  pots  is  ground  in  a  hollander,  and  is 
afterwards  repeatedly  washed  with  successive 
changes  of  hot  water  until  it  is  sufficiently  purified 
to  pass  the  heat  test  for  stability.  Two  grins,  of  the 
nitrocellulose  is  placed  in  a  test-tube  and  heated 
in  a  paraffin  bath  at  130°  C. ;  a  satisfactory  material 
should  not  decompose  with  formation  of  brown 
fumes  iu  less  than  an  hour  at  this  temperature. 
The  occurrence  of  white  points  in  celluloid  is  some- 
times due  to  the  presence  of  particles  of  nitro- 
cellulose of  a  high  degree  of  nitration;  these  white 
points  are  insoluble  iu  alcohol  and  camphor,  but 
may  be  recognised  by  their  gelatinisation  in  acetone. 

—J.  F.  B. 

Cellulose  and  nitrocellulose.    Herv6.    See  XXII. 

Patents. 

Woven  fabric;    Material  for and  process    of 

manufacturing  it  [from  palm  leaves].  K.  Miyake, 
Tokyo,  Japan.  Eng.  Pat.  119,428,  7.0.1S.  (Appl. 
9422/18.) 
The  fresh  leaves  of  the  coconut  palm  are  boiled  in 
water  for  a  short  time,  then  torn  apart  into  upper 
and  lower  halves.  The  halves  are  then  torn  into 
straps  or  bands  of  suitable  width,  which  are  boiled 
for  1 — 2  hours  in  a  5 — S%  solution  of  sodium  car- 
bonate. The  material  is  washed  and  steeped  in  a 
bleaching  solution  containing  1 — 3  lb.  of  sodium 
peroxide,  1 — 2  lb.  of  potassium  oxalate,  and  50 — 100 
grins,  of  sulphuric  acid  to  100  lb.  of  water.  The 
treated  strips  roll  up  on  drying,  and  form  smooth, 
semi-transparent  threads  suitable  for  weaving  into 
various  articles,  e.g.  hats,  mats,  bags,  etc. 

—J.  F.  B. 

Textile  product  [;  Water-repellent ]  and  process 

of  making  same.      W.   L.   Franck,   Philadelphia, 
Pa.    U.S.  Pat.  1,277,057,  27.S.18.    Appl.,  9.3.17. 

A  soft,  pliable,  water-repellent  material  is  produced 
by  treating  textile  fibre  with  a  mixture  of  chromium 
sesquioxide  and  glucose.  The  bath  is  prepared  by 
dissolving  4  parts  of  sodium  bichromate  in  water 
and  adding  8  parts  of  commercial  hydrochloric  acid, 
2  of  glucose,  3  of  "  sal  soda  "  (sodium  carbonate). 
2  of  sodium  thiosulphate,  and  2  of  sodium  sulphite. 

—J.  F.  B. 


Yucca  and  the  like;  Process  of  preparing  and  ex- 
tracting vegetable  fibre  from  .    A.  G.  Brown, 

Assignor  to  Yusi  Fibre  Co.,  Los  Angeles,  Cal. 
U.S.  Pat.  1,277,185,  27.8.18.  Appl.,  24.12.17. 
Green  yucca  leaves  are  passed  between  crushing 
rollers,  and  the  crushed  material  is  boiled,  passed 
between  corrugated  rollers,  then  between  differential 
smooth  rollers,  and  the  soft  wet  material  treated 
in  a  scutching  machine. — J.  F.  B. 

Fabric;  Soil-proof  and  process  of  making  the 

same.   L.  J.  Cavanaugh,  Swampscott,  Mass.    U.S. 
Pat.  1,277,695,  3.9.1S.     Appl.,  20.7.17. 
Textile  fabric  is  first  saturated  with  a  fixing  agent, 
e.g.  a  solution  of  a  metallic  salt,  then  dried,  impreg- 
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nated  with  a  highly  volatile  nun  solvent  of  dissolved 
■cellulose,  i •.</.   petroleum  siiiril   mixed  with  u  small 

proportion  of  oil,  and  finally  coated  with  a  pre- 
paration of  dissolved  cellulose. — J.  F.  B. 

Wool-scouring  liquors;  Recovery  of  potassium  and 
,  in  compounds,  fats,  and  other  valuable  In- 
gredients from  .    F.  v..  Dnderwood  and  B.  F. 

lllston,   Jamestown,    N.v.     is.    rat.    1,277,784, 
8.9.18.   Ai.pl..  l.ti.17. 

Wool-scouring  liquor  is  treated  with  an  alkaline- 
«artb  salt.  BUCfl  as  magnesium  sulphate,  and  heated 
At  ahout  850°  under  a  pressure  of  about.  125  lb.  per 
BQ.  in.,  in  onler  to  separate'  all  the  Cats  in  the  form 

of  Insoluble  soaps  or  in  conjunction  with  such  soaps. 
Dhe  liquid  is  separated  and  evaporated  for  the 
recover;  of  potassium  and  sodium  salts,  and  the 
Insoluble  soap  is  treated  with  an  acid  to  liberate 
the  fat  and  regenerate  the  magnesium  sulphate  for 
further  use.  -J.  F.  1'.. 

,'ilniil;  Manufacture  of  uninflammable  .     II. 

Dreyfus,  I'.asle.  Switzerland.  Eng.  Tat.  114,304, 
25.2.18.  (Appl.  3336/180  Int.  Conv.,  22.3.17. 
In  the  manufacture  of  celluloid  or  films  having 
-a  basis  of  cellulose  acetate,  the  proportion  of  soften 
Ing  agents  incorporated  with  the  cellulose  acetate 
is  varied  according  to  the  relative  viscosity  of  the 
latter.  For  example,  with  a  cellulose  acetate  having 
a  relative  viscosity  of  8 — 12,  triacetin  equivalent 
to   10 — 15%    of    the   weight    of   the    cellulose   acetate 

may  be  Incorporated,  whereas  with  an  acetate 
having  a  viscosity  of  35 — 45  on  the  same  scale,  the 
proportion  of  tiiaeetin  mav  lie  increased  to  in — 51)",,. 

—J.  F.  B. 

Cellulosic  material/  Method  of  treating  threads  of 

.    C.  B.  Vanderkleed,  Colllngswood,  N.J.,  and 

.1.  B.  Brewer,  Norristown,  Pa.,  Assignors  to  W.  M. 

Field,  Ilaverford.   Pa.,  II.  .1.  Vomer,  Bryn  Mawr, 

Pa.,  and  F.  Heidlberg,  Jersey  City,  N.J.     U.S. 

Pat.  1,209,340,  11.6.18.  Appl.,  5.8.16. 
A  layer  of  cellulose  is  deposited  upon  threads  of 
cellulosic  material,  or  upon  fabrics  made  of  such 
threads,  by  passing  them  through  a  cuprammonium 
solution  of  cellulose  and  then  subjecting  them  to  the 
fiction  of  acid.  Copper  and  ammonium  salts  are 
removed  by  washing. — F.  0.  T. 

Paper;  Etchable  coated  for  the  production  of 

backings  or  surfaces   for  printing   illustration*. 

.1.    Milu.    Toronto,    Canada.       Eng.    Pat.   119,308, 
4.1.18.     (Appl.  250/18.) 

J'mku  is  coated  with  a  composition  prepared  with 
It'll  lb.  of  •■  blanc  fixe,"  580  lb.  of  china  clay,  and 
66  galls,  of  water  mixed  with  a  solution  containing 
125  lb.  of  gelatin,  2  lb.  of  glycerin,  and  12  oz.  of 
aluminium  acetate  in  25  galls,  of  water.  The  coated 
per  is  printed  witli  a  medium  capable  of  resisting 
the  etching  liquid,  and  then  treated  for  a  short 
time  with  a  dilute  solution  of  bleaching  powder. 
The  acidity  of  the  aluminium  acetate  causes  the 
formation  of  hypOChiorOUS  acid  which  destroys  the 
binding  qualities  of  the  gelatin  in  the  exposed  por- 
tions of  I  lie  coating,  so  that  the  materials  of  the 
coating  can  be  washed  away,  leaving  the  printed 
device  in  relief.— J.  F.  li. 

Paper  making  machines  \;  Su<ii<,n  boxes  of ]. 

W.  A.    Aitken.   Cravesend.        Eng.    I'at.     119,594, 

14.1.1S.     (Appl.  832/1S.) 
I.N  a  Fourdrinier  paper  machine  the  suction-boxes 
are   mounted  on  a   carrier-frame,    pivoted   at    the 
centre  on  one  side  of  the  machine  and  oscillated 
in  a  horizontal  plane  over  a  limited  path  on  the 


oilier  side  of  the  machine.  The  oscillating  motion 
is  Imparted  by  a  stow  speed  reciprocating  gear 
operating  on  the  earrior-plalo  remote  from  the 
pivoted  plate.  The  movement  of  this  plate  is  regu- 
lated by  a  roller-pin  situated  in  a  curved  slot  having 
a  radius  centred  at  the  pivot.  The  swinging  oscilla- 
tion of  all  the  suction-boxes  simultaneously  enables 
the  wire  to  guide  freely  and  keep  to  its  running 
centre.— J.  F.  B. 

Paper;    Method   and   means  for   finishing  [to 

produce  a  cloth  finish  J.  II.  J.  Guild,  Assignor  to 
Eastern  Manufacturing  Co.,  Bangor,  Me.  U.S. 
I'at.  1,277,714,  3.9.18.    Appl.,  9.12.10. 

Belts  of  suitable  textile  material  are  fed  between 
two  rollers,  the  paper  under  treatment,  lying  between 
the  bells.  One  of  the  rollers  is  of  a  hard  material, 
and  the  other  is  of  a  material  sufficiently  yielding 
to  briug  about  a  slight  relative  motion  between  the 
paper  and  the  belts  while  under  the  pressure  of 
the  rollers,  but  at  the  same  time  has  sufficient  com- 
pressive rigidity  to  ensure  that  each  side  of  the 
paper  receives  an  impression  of  the  textile  belt 
with  which  it  is  in  contact. — L.  A.  C. 

Paper;  Process  and  means  for  producing  all-wood 
— .  A.  H.  Lefebvre,  Watertown,  N.Y.  U.S.  Par. 
1.277,737,  3.9.1-8.  Appl.,  11!. 2.17. 
Woon  is  ground  to  produce  a  mixture  of  fine  fibrous 
material  and  partially  reduced  material,  the  pulp 
from  the  grinder  is  passed  through  a  scrubbing  tank 
and  then  through  a  hydrostatic  gravity  separator, 
in  which  the  foreign  matters  are  separated;  the 
cleaned  material  is  then  screened  and  the  portions 
which  are  rejected  by  the  screens  are  treated  in 
a  refiner  to  produce  a  relatively  coarse  fibrous  pulp 
which  is  mixed  with  the  pulp  coming  from  the 
original  grinder,  so  that  it.  again  passes  through 
the  grading  systetu. — J.  F.  B. 

Paper  pulp;   Method  and   apparatus  for  bleaching 

.     J.  E.  Heiskanen,  Canton,  N.C.     U.S.  Pat. 

1,277,920,  3.9.18.  Appl.,  7.2.1S. 
The  pulp  is  treated  in  a  series  of  circulating  units, 
each  consisting  of  a  pair  of  vertical  tanks,  the 
bottoms  of  which  taper  to  a  connecting  passage 
in  which  a  propeller  is  situated.  Adjustable  means 
are  provided  whereby  a  portion  of  the  pulp  circu- 
lating in  each  unit  is  allowed  continuously  to  flow 
over  into  the  next  unit  of  the  series,  whilst  the 
remainder  is  returned  to  the  tank  from  which  it 
was  propelled,  the  amount  of  pulp  continuously 
passing  over  from  each  unit  to  the  next  being  equal 
lo  i  he  amount  continuously  fed  into  the  apparatus. 

—J.  F.  B. 

Paper-pulp;  Beating  or  grinding  of .  E.  Parting- 
ton. WestWOOd  Park.  l.S.  Pat.  1.277.037.  3.0.1s. 
Appl.,  23.3.18. 

See  Eng.  I'at.  110,482  of  1917;  tins  J..  1017.  1232. 

I-lrr proofing  composition.  T'.S.  Pat.  1,270,742.  See  I. 

Artificial  leather.   U.S.  Pats.  1,269,339,  1,270,055,  and 
1.277.52s.      See  XV. 


VI.    BLEACHING;      DYEING  ;     PRINTING; 
FINISHING. 

Silk  weighting  iriiii  zirconium  sulphate.    E.  Risten- 
part.    Farber-Zeit.,  1918,  29,  20. 

Experiments  show  that  the  weighting  of  silk  by 
zirconium  sulphate  cannot  replace  the  weighting  by 
tin  salts. — L.  L.  L. 
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In?    dyestuff  a;    Explanation    of    the    printing     of 

coloured    reserves    on    some    .       R.    Haller. 

Farber-Zeit.,  1918,  29,  1—3. 
In  tile  author's  method  of  printing  coloured 
reserves  with  vat  dyestuffs  (this  J.,  191S,  4ti2  a), 
1'omeranz  (loc.  cit.)  considers  that  the  Indaii- 
threne  vat  does  not  penetrate  the  printed  vat 
colour,  because  the  caustic  soda  necessary  to 
fix  the  Indanthreue  dyestuff  from  the  vat 
is  not  available,  having  reacted  with  the  iron  and 
manganese  reserve  salts,  with  the  formation  of 
hydroxides  of  these  metals.  The  author  holds  that 
the  hydroxides  of  zinc  and  manganese  are  in  a 
colloidal  condition  in  the  printing  thickener,  and 
form  a  membrane  which  prevents  the  penetration 
of  the  Indanthreue,  which  is  in  a  colloidal  form  in 
the  dye-vat.  The  caustic  soda  of  the  Indanthrene 
bath  will,  however,  penetrate  the  colloidal  matter 
of  the  printed  colour,  and,  along  with  the  reducing 
agent  in  the  printed  reserve,  will  be  able  to  reduce 
and  fix  the  printed  colour  on  the  cloth.  The  author 
also  considers  that  the  process  used  at  the  Felmayer 
works,  in  which  reserve  effects  are  produced  by 
printing  with  manganese  chloride,  bichromate, 
gelatin,  etc.,  for  blue  and  red  effects,  also  supports 
his  view.  Manganese  dioxide  produced  on  the  fibre, 
in  presence  and  in  absence  of  glue,  shows  entirely 
different  forms,  especially  when  the  fibre  is  treated 
with  cuprammonium  solution.  In  the  first  case 
there  is  a  continuous  membrane  in  which  the  man- 
ganese dioxide  particles  are  perfectly  uniform 
throughout  the  fibre.  In  the  second  case  the  fibre 
swells,  passes  into  solution,  and  leaves  the 
manganese  dioxide  in  comparatively  coarse  form. 
The  author  considers  that  all  varieties  of  thickening 
agents  must  act  as  a  filter  to  prevent  the  colloidal 
vat  dyestuff  from  passing  through  to  the  fibre. 

— L.  L.  L. 
Vat   dyestuffs;   Printed   reserves   with    .       H. 

Pomeranz.     Farber-Zeit.,  191S,  S,   51-54.      (See 

also  this  J.,  191S,  402  a.) 
The  removal  or  stripping  of  Indigo  from  a  fabric 
by  reduction  and  solution  in  caustic  alkali  is  not 
successful  because  of  the  re-oxidation  of  Indigo- 
white.  This  is  prevented  by  converting  the  Indigo- 
white,  with  the  aid  of  zinc  oxide  and  a  quaternary 
ammonium  base,  Leukotrop  W  (B.A.S.F.),  into  a 
compound  stable  in  air,  which  is  soluble  in  alkali 
and  can  thus  be  removed  from  the  fibre.  This 
process  has  made  the  reduction  method  of  stripping 
a  commercial  success.  It  also  renders  possible  the 
printing  of  bright  Indanthrene  effects  upon  an 
Indigo  ground.  Oxidation  reserves  either  convert 
the  Indigo-white  into  insoluble  lakes,  and  therefore 
prevent  its  fixation  on  the  fibre,  or  prevent  the 
vatted  dyestuff  from  fixation  on  fibre  without  the 
intermediate  oxidation.  Copper  salts,  both  soluble 
and  insoluble,  have  been  found  to  be  good  oxidising 
reserves.  The  production  of  red  reserves  with  Para- 
nitraniline  Red  requires  abseuce  of  copper  com- 
pounds, and  such  reserves  have  been  obtained  by  the 
use  of  sparingly  soluble  salts  of  m-nitrobenzene- 
sulphonic  acid;  these  salts,  however,  cannot  be  used 
with  alkaline  prints  on  account  of  the  formation 
of  soluble  alkali  salts.  For  Indanthrene  vats, 
aluminium,  ammonium,  and  manganese  chlorides 
are  used  along  with  many  filling  agents,  such  as 
clay,  lead  sulphate,  etc.  The  remarkable  observation 
that  the  addition  of  reducing  agents  to  a  vat  dye- 
stuff,  along  wilh  the  above-mentioned  salts,  gives 
a  vat  reserve,  renders  possible  the  production  of 
vat  grounds  and  vat  coloured  effects.  The  author 
discusses  nailer's  explanation  of  the  production  of 
coloured  reserves  by  printed  vat  dyes  (see  preceding 
abstract),  and  points  out  the  possibility  of  the  un- 
reduced easily  vat  led  dyestuff  acting  as  an  oxidising 
agent  on  the  rcore  difficultly  vatted  dyesluff,  and  so 
itself  acting  as  s\"  reserve. — L.  L.  L. 


Waterproofing  [fabrics'].   E.  Jentzsch.   Fiirber-Zelt., 

1918,  29,  3. 
Fob  the  waterproofing  of  lightly  woven  fabrics,  so 
that  water  will  not  drop  through,  but  may  very 
slowly  penetrate,  the  author  finds  that  basic  acetate 
or  formate  of  aluminium  is  the  most  suitable,  prior 
to  wax-proofing. — L.  L.  L. 

Purrole  Blacks.     Angeli.     See  IV. 

Patents. 

Yarns  or  fabrics;  Machines  for  boiling,  bleaching, 

dyeing,  sizing,  or  similarly  treating .  J.  Bright 

and  Bros.,  Ltd.,  and  J.  Evans,  Rochdale.  Eng. 
Pat.  119,173,  22.1.1S.     (Appl.  1225/1*.) 

In  a  continuous  line  of  machines  for  treating  yarns 
or  fabrics  in  the  rope  state,  comprising  a  series 
of  boxes  each  with  a  pair  of  gripping  or  drawing- 
through  rollers,  guide  rollers  are  provided  imme- 
diately before  and  after  the  squeeze  rollers,  the 
guide  rollers  being  mounted  on  yielding  bearings 
controlled  by  springs,  which  take  up  any  irregu- 
larities in  the  tensions  of  the  yarns  and  prevent 
undue  stretching  and  breakage. — J.  F.  B. 

Textile    fabrics;    Printing    of    .      The    Calico 

Printers'  Association,  Ltd.,  and  F.  Ashton,  Man- 
chester. Eng.  Pat.  119,298,  5.10.17.  (Appl. 
14,391/17.) 
The  fabric  is  first  treated  with  a  chrome  mordant, 
then  padded  with  one  of  the  customary  "  naphthol 
prepares,"  and  dried.  It  is  next  printed  with  a 
suitable  diazo  compound,  e.g.  a  diazo  derivative  of 
nitroaniline,  o-naphthylamine,  etc.,  and  a  discharge 
mixture  capable  of  discharging  the  chrome  mordant 
is  overprinted  wholly  or  partially  on  the  portions 
of  the  fabric  which  had  previously  received  the 
azo  colour.  A  suitable  discharge  may  contain  citric 
or  tartaric  acid  or  a  salt  of  these  acids.  The  fabric 
is  subsequentlv  dved  with  any  suitable  mordant  dye- 
stuff.— J.  F.  B. 

Stains;  Removal  of  from   cloth.       Th.   Gold- 

schmidt  A.-G.,  Essen.    Ger.  Pat.  300,707,  19.4.17. 
Glycol  or  a  mixture  of  glycol  and  water  is  used  to 
remove  stains   (coffee,  chocolate,  wine,  etc.)  from 
cloth,  not  removable  by  petroleum  spirit.— L.  A.  <". 

Fabric  pieces;  Processes  and,  plant  for  treatment 

[weightinq~\   of  .       Wegmann   &  Co.,   Baden. 

Switzerland.  Eng.  Pat.  111,406,  3.10.17.  (Appl. 
14,290/17.)    Int.  Conv.,  18.11.10. 

See  U.S.  Pat.  1,259,520  of  1918;  this  J.,  1918,  297  a. 

Dining  machines.  H.  M.  Dudley,  Philadelphia, 
U.S.A.  Eng.  Pat.  112,630,  11.1.18.  (Appl.  681/18.) 
Int.  Conv.,  11.1.17. 

See  U.S.  Pat.  1,258,545  of  1918;  this  J.,  1918,  205  a. 

Laundry  starch.     U.S.  Pat.  1,270,722.    See  XVII. 


VII.-ACIDS;     ALKALIS;     SALTS;     NON- 
METALLIC    ELEMENTS. 

Sulphuric  acid;  Concentration  of by  the  Krell- 

httrzoda  tube  system.     W.   Strzoda.      Z.  angew. 

Chem.,  1918,  31, 185—187. 

The  preliminary  concentration  of  chamber  acid  from 

50°  B.  to  00°  B.  usually  takes  place  in  the  Glover 

towers  or  in  open  lead  pans.    Closed  vessels  are 
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used  for  further  concentration  to  avoid  loss  of  acid 
in  the  distillate,  which  reaches  a  strength  of  00°  B. 
as  the  concentration  approaches  07  98%.  Few 
substances  are  sufficiently  redstanl  as  add  to 
be  used  Cor  the  conatractlon  of  the  nntrtfwrj  plant. 
ai  one  time  pint imiiii  and  glass  were  used.  The 
Cessier-DUron  concentrator  is  constructed  of  volvic 
invn.  and  the  concentration  is  effected  by  means  of 
hoi  gases  from  coke  or  coal  Furnaces  working  on 
the  counter  current  principle.  In  this  apparatus  it 
is  not  economical  to  concentrate  the  acid  above 
98  M  ...  Later  Iron  boilers  have  been  brought  into 
use  in  the  Hartmann  Benker  Blm  concentrator  and 
other  apparatus,  in  the  Krell-Strzoda  process  of 
concentration  (Eng.  Pat.  26,732  of  LOIS;  this  J., 
1914,  i'ii:;  i.  the  concenl  ration  tubes  and  certain  other 
parts  are  t 1 1 .- ■  >  i >  •  of  an  acid-resisting  iron  enclosed  in 
a  shell  of  cast  iron,  the  Intermediate  space  being 
tilled  with  an  acid-proof  cement,  which  seals  any 
cracks  which  may  appear  In  the  brittle  acid-resisting 
iron  during  use.  The  concentrating  tubes  are 
arranged  parallel  on  the  slightly  inclined  bed  of  a 
furnace.  They  are  connected  with  each  other  and 
with  the  distillate  receiver  In  such  i  manner  thai 
the  add  pusses  from  the  tirst  tuba  to  the  second, 
and  so  on  through  the  series  to  the  acid  cooler  and 
receiver.  The  distillate  Is  taken  from  the  top  of  a 
crescent-shaped  bond  in  the  connection  between  each 
two   tubes   to   a    cooler   and    receiver.       Advantages 

claimed  tor  this  process  are  that  the  working  con- 
ditions are  easy  to  control,  a  comparatively  short 
lime  is  required  for  the  construction  of  the  plant. 
for  subsequent  repairs  or  renewals  and  cleaning, 
and  thai  a  colourless,  clear,  pure  quality  of  acid  is 

produced.  In  a  Small  Krell-Strzoda  plant  of  up  to 
6  tubes,  the  production  is  somewhat  less  than 
(III  ton  of  97—98%  acid  |>cr  tube  per  LM  hours,  and 
0-9 — 10  ton  with  more  than  i'>  tubes.  The  coal  con- 
sumption is  about  4  cwi.  per  ton  of  97—98%  acid. 
Instead  of  condensing  the  distillate  from  the  Kreii- 

Str/.odn  plant  in  water-cooled  lead  pipes,  II.  Peter- 
son passes  the  hot  vapour  up  a  small  tower,  ill  which 
if    is    dissolved    by    a    descending     stream    of     50% 

chamber  acid,  yielding  acid  of  85— no%.  which  is 

passed  again  through  the  concentrating  apparatus. 

The  process  is  now  in  operation  in  several  works. 

Ii    is   essential    thai    the    tubes   be    kept    clean    and 

free  from  slime  and  Incrustation,  as  otherwise  they 

are   burned   and   soon   require  renewal. — S.   S.   A. 

Potassium     salts;     Deposits    of    at    Dallol 

(Km  tinea).   Iff.  Giua.   Atti  It.  Accad.  Lincei,  1018, 
27.  i„  :«1— :;.:.j. 

THE  analytical  results  are  given  of  a  number  of 
samples     from    the    salt    deposits    of     Dallol    in     S. 

Hancaiia  (Erythrea).  At  many  points  these  deposits 

consist  largely  of  potassium  chloride  (up  to  08-0%), 
whilst  at  others  sodium  chloride  predominates.  In 
all  cases  the  proportions  of  magnesium  chloride  are 
low,  and  only  traces  of  bromides  are  present  in  a 

few  instances.  The  potassium  minerals  occur  at 
the  surface,   ami   arc  localised   at   certain   points  of 

the  salt  area.  The  thermal  springs  of  Dallol  have 
a  temperature  of  about  so°—  oo°  v.,  and  consist  of 
saturated  solutions  of  magnesium  chloride  con- 
taining traces  of  sodium  chloride  ami  appreciable 
proportions  of  magnesium  bromide. — T.  II.  P. 

Nitrites  and  nitrates  fa  mixtures;  Methods  for  the 

determination    of  .      A.    Oclsncr.      Z.   nngew. 

('hem.,  101S.  31.  170—172.  178—170. 

Various  methods  a  re  discussed  for  the  determination 
Of  nitrites  and  nil  rates  in  presence  of  each  oilier. 
for  instance  in  culture  media  for  nitrifying  and 
denitrifying  bacteria.  The  dipheuylainine  reaction 
may  be  employed  for  the  estimation  of  nil  rates 
eolorimet  ideally  or,  at  a  certain  dilution,  for  that 
of   nitrites.     The   nitrate   reaction   is  staled    to   be 


more     Intense    with    dlphenylbeneldine,    and    the 

nitrites  ma\  in-  separaioiy  determined  by  perman- 
ganate. Various  gaaometric  methods  have  been 
based  on  the    decomposition  of  the  nitrite    with 

formal  ion  of  nitrogen  or  nitric  oxide.  Ferrous 
chloride  in  acetic  add  solution  decomposes  the 
nitrite  only;  afterwards  if  hydrochloric  acid  be 
added  the  nil  rate  is  also  decomposed.  The  decom- 
position of  the  nitrite  may  alternatively  be  effected 
by  boiling  with  ferrous  sulphate  alone,  without  acid, 
or  nitric  oxide  may  be  liberated  by  the  action  of 
potassium  iodide  and  dilute  hydrochloric  acid. 
According  to  Winogrndsky's  method  the  nitrite  Is 
converted  Into  nitrate  by  titration  with  perman- 
ganate, and  the  total  nitrate  then  determined  as 
nitric  oxide  by  Xchloesing's  method.  The  author  has 
worked  out  another  method  based  on  the  oxidation 
of  the  nitrite  by  permanganate  and  the  determina- 
tion of  the  total  nitrate  as  ammonia  after  reduction 
by  zinc  and  iron  in  alkaline  solution.  The  titration 
with  permanganate  is  carried  out  in  acid  solution. 
On  account  of  the  volatility  of  nitrous  acid,  the 
nitrite  solution  is  added  from  a  burette  to  the  per- 
manganate, previously  acidified  with  sulphuric  acid 
and  heated  to  40°  C.  Towards  the  end,  the  nitrite 
solution  must  be  added  quite  slowly  because  the 
discharge  of  the  pink  colour  requires  some  time; 
after  the  titration  it  is  advisable  to  add  perman- 
ganate until  a  faint  permanent  pink  is  restored. 
For  the  nitrate  determination  it  is  necessary  to  take 
a  quantity  equivalent  to  between  10  and  30  mgrms. 
of  nitrogen;  with  less  than  10  mgrms.  the  results 
are  too  high,  and  with  more  than  .°>0  mgrms.  they 
are  too  low.  If  it  is  necessary  to  employ  a  larger 
quantity  of  the  solution  than  for  the  nil  rite  titra- 
tion, a  corresponding  quantity  of  acidified  per- 
manganate must  be  added  to  oxidise  the  nitrite. 
With  pure  mixtures  of  nil  rite  and  nitrate  the  method 
is  accurate  to  within  1—2  mgrms.  of  total  nitrogen 
per  100  c.c,  and  affords  a  good  measure  of  the 
course  of  the  nitrifying  process,  provided  ferrous 
sails  are  excluded  from  the  culture  medium.  The 
media  generally  contain  citric  acid,  but  the  action 
of  the  latter  on  permanganate  is  so  slow  that  the 
nitrite  titration  is  not  appreciably  affected  on  this 
account,  although  a  small  constant  error  may  be 
introduced  by  the  action  of  certain  other  reducing 
substances.  The  influence  of  ammonium  com- 
pounds on  the  total  nitrogen  determination  is 
avoided  by  boiling  the  liquid  with  alkali  before 
reduction  of  Hie  nitrate.  A  feasible  method  for  the 
determination  of  nitrites  and  nitrates  in  the  presence 
of  much  organic  matter,  by  precipitation  with 
nitron,  has  been  investigated  by  Franzen  and  Loh- 
mann  (this  J.,  1909,  540).  Nitrites  may  he  eliminated 
without  conversion  into  nil  rates  by  precipitation 
with  2.4-dlamino-O-hydroxypyrimidine  sulphate,  or 
may  be  converted  int.)  methyl  nitrite  with  standard 
hydrochloric  acid  and  methyl  alcohol  and  the  loss 
of  acidity  determined  by  titration.  The  residual 
nitrate  may  I  hen  lie  reduced  to  ammonia.— J.  F.  P.. 

Sulphates;     Volumetric     determination     of    . 

Vanslccnberghe  and  P.auzil.    Ann.  f'him.  Analyt.. 

1018,  23.  210—214. 
The  solution  is  heated  at  00°— 70°  0.  with  an  excess 
of  sodium  carbonate,  tillered,  the  filtrate  acidified 
with  hydrochloric  acid,  and  boiled  for  1  min.  with 
a  measured  excess  Of  1-22%  barium  chloride  solu- 
tion. The  barium  sulphate  is  collected  on  a  filter, 
washed,  and  the  excess  of  barium  in  the  filtrate  is 
precipitated  as  carbonate  by  the  addition  of  sodium 
carbonate  The  barium  carbonate  is  collected, 
washed,  and  titrated  with  A710  hydrochloric  acid. 
using  methyl  orange  as  indicator.  The  method  may 
be  used  for  the  determination  of  sulphates  in  urine, 
scrum,  blood,  etc.,  after  these  have  been  suitably 
clarified.— W.  P.  S. 
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Gas-purification  masses;  Examination  of  spent . 

A.  MUller.    Cliem.-Zeit.,  191S,  42,  457. 

Tile  suggested  conventional  method  of  determining 
sulphur  and  cyanogen  (Prussian  blue)  in  the  spent 
purification  sludge  from  gas-works  (this  J.,  191S, 
465  a)  is  open  to  criticism.  In  fhe  determination  of 
the  sulphur  errors  may  easily  result  during  the 
measuring  of  the  carbon  bisulphide  solution,  whilst 
there  is  no  proof  that  extraction  of  the  sulphur  is 
complete.  In  the  author's  experience  Drehschmidt's 
method  of  extraction  (J.  Gasbel.,  1S92,  269)  is  much 
more  trustworthy  and  rapid.  The  extraction 
crucible  is  a  cylindrical  porcelain  vessel  with  a  per- 
forated bottom,  upon  which  is  placed  a  layer  of 
glass-wool  and  a  compact  layer  of  asbestos.  From 
15  to  20  grms.  of  the  sample  is  dried  in  this  crucible 
at  about  80°  0.  until  constant  in  weight,  the  crucible 
then  introduced  into  the  extraction  apparatus,  and 
the  sulphur  extracted  with  about  70  c.c.  of  carbon 
bisulphide.  For  the  determination  of  Prussian  blue 
Feld's  method  (J.  Gasbel.,  1901,  515)  is  more  rapid 
and  accurate  than  Knublaueh's  method  (this  J., 
1S89,  732)  based  on  the  interaction  of  copper  sul- 
phate and  potassium  ferrocyanide  : — Two  grms.  of 
the  spent  material  is  triturated  in  a  mortar  with 
1  c.c.  of  ferrous  sulphate  solution  (278  grms.  per 
litre)  and  5  c.c.  of  sodium  hydroxide  solution 
i320  grms.  per  litre),  and.  after  5  mins.,  30  c.c.  of 
magnesium  chloride  solution  (610  grms.  per  litre) 
is  slowly  stirred  in,  and  the  whole  washed  into  a 
distillation  flask  with  sufficient  hot  water  to  make 
up  about  200  c.c.  After  about  5  mins.  100  c.c.  of 
boiling  mercuric  chloride  solution  (271  grms.  per 
litre)  is  added  to  the  boiling  liquid,  and  the  boiling 
continued  for  at>out  10  mins.  The  flask  is  then 
connected  with  the  distillation  apparatus,  the  re- 
ceiver of  which  is  charged  with  20  c.c.  of  sodium 
hydroxide  solution  (SO  grms.  per  litre),  and  after 
the  introduction  of  30  c.c.  of  dilute  sulphuric  acid 
(392  grms.  per  litre),  the  liquid  is  distilled  for  about 
20  to  30  mins.  The  distillate  is  made  up  to  250  c.c, 
a  trace  of  lead  carbonate  being  added  to  remove 
any  turbidity  due  to  sulphur,  and  100  c.c.  is  treated 
with  5  c.c.  of  potassium  iodide  solution  (41-5  grms. 
per  litre)  and  titrated  with  N/XQ  silver  nitrate  solu- 
tion, 1  c.c.  of  which  is  equivalent  to  0009."56  grm. 
of  Prussian  blue,  Fe,(CN)]s—  C.  A.  M. 

Cyanogen  products  [;  Reactions  of ].    V.  Macri. 

Boll.  Chim.  Farm.,  191S,  57,  261—265. 

Crude  carbonylferrocyanide  from  the  wash  waters 
of  Laming's  gas-purifying  mixture  was  purified,  and 
the  pure  product,  and  also  alkali  cyanide,  thio- 
cyanate,  and  ferrocyanide,  were  subjected  to  the 
action  of  a  number  of  reagents;  the  results  are 
tabulated.  The  carbonylferrocyanide  is  a  highly 
stable  compound. — T.  H.  P. 

Radium  emanation;  Apparatus  fur  the  separation 

of  and   its   determination   elect roscopii  itllti. 

J.  E.  Underwood  and  H.  Schlundt.  Amer. 
Electrochem.  Soc,  Sep. — Oct.,  1918.  [Advance 
copy.]    7  pages. 

Tin;  apparatus  (see  fig.)  consists  of  a  flask.  A 
(150  c.c),  provided  with  a  rubber  stopper,  a  sealed 
inlet  tube,  C,  and  an  outlet  tube  which  is  connected 
with  a  TJ-tube,  P>,  containing  concentrated  sulphuric 
acid.  B  is  connected,  through  a  bent  tube,  Y,  and 
a  trap,  E  (containing  glass  wool  impregnated  with 
sulphuric  acid,  and  an  upper  layer  of  cotton),  witli 
a  gas  burette,  F  (200 — 300  c.c),  containing  mer- 
cury. In  conducting  a  determination  of  radium 
in  monazite  sand  or  concentrate,  the  mercury  is 
run  to  the  top  of  the  burette  and  the  stopcock 
closed.  To  the  flask,  containing  a  weighed  quantity 
(10  grms.)  of  the  sample,  about  75  c.c.  of  concen- 


trated sulphuric  acid  is  added  and  the  flask  attached, 
quickly  to  the  apparatus.  The  burette  is  then  con- 
nected with  the  flask,  the  levelling  vessel  lowered, 
and  the  sample  boiled  with  the  acid  under  some- 
what reduced  pressure.  When  decomposition  is= 
complete  the  flame  is  removed  and  the  tip  of  the 
inlet  tube,  C,  broken,  thus  admitting  air  by  which 
the  emanation  remaining  in  the  flask  and  train  is 
carried  into  the  burette.  After  standing  for  about 
10  mins.  to  allow  the  thorium  emanation  to  decay, 
the   gas   is   transferred    from    the   burette    to   an 
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ionisation  chamber  previously  exhausted,  the  gas 
left  in  the  connecting  tubes  of  the  electroscope 
being  swept  into  the  chamber  by  fresh  portions  of 
air  drawn  into  the  burette  through  the  inlet  tube, 
0.  The  ionisation  current  in  the  electroscope  is 
measured  after  a  lapse  of  three  hours  when,  the 
calibration  constant  of  the  instrument  being 
known,  the  quantity  of  emanation  is  readily  de- 
duced. To  the  value  so  obtained  is  added  that 
fraction  of  the  emanation  which  is  continuously 
emitted  at  ordinary  temperatures,  and  for,  which 
a  determination  on  a  separate  sample  is  necessary. 

— W.  B.  F.  P. 

The  compound  H„B3Oc  and  its  salts  [borites].  R.  C. 
Ray.    Chem.  Soc  Trans.,  1918,  113,  803— SOS. 

The  product  obtained  by  heating  a  mixture  of 
magnesium  powder  and  anhydrous  boron  trioxide 
(passing  a  120-mesh  sieve)  to  a  bright  red  heat  in 
a  current  of  hydrogen  contains  magnesium  borite, 
MgB4Oc.  This  has  not  been  isolated,  but  its 
aqueous  solution,  when  treated  with  the  equivalent 
amount  of  potassium  hydroxide  and  concentrated 
after  filtration,  yields  the  potassium  salt,  K„BdOf. 
crystals  stable  in  the  absence  of  moisture.  Deter- 
minations of  the  molecular  weight  in  water  by  the 
cryoscopic  method  indicate  that  the  formula  Is 
KX06,  uot  KB203.— C.  S. 

Wood  charcoal  in  jacketed  vessels  for  the  storage 

of  liquid  oxygen;  Spontaneous  explosion  of . 

L.  Wohler.  Ver.  deut.  Chem.,  Sep.,  1918.  Z. 
angew.  Chem.,  1918,  31,  192. 
Liquid  oxygen  is  stored  in  double-walled  metal 
containers,  the  vacuum  jacket  being  packed  with 
specially  prepared  wood  charcoal.  One  c.c.  of  good 
"  vacuum  charcoal  "  will  absorb,  at  the  tempera- 
ture of  liquid  air,  1  litre  of  oxygen  and  1  litre  of 
nitrogen,  which  is  about  double  the  absorption 
capacity  of  ordinary  wood  charcoal.    The  charcoal 
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packing  thus  protects  the  evacuated  space  against 

gradual  small  leakages  and  prolongs  tlio  efficiency 
of  tin-  container.  Cases  have  occurred  where  iu 
.•onse«nieniv  of  an   Injury   to  the  Inner  wall,   liquid 

oxygen  has  penetrated  to  the  charcoal,  causing  a 
violent  explosion.  Not  every  kind  of  "  vacuum 
Charcoal  "  is  explosive,  and  ordinary  wood  charcoal 
is  quite  Indifferent  The  activity  of  the  explosive 
charcoal  has  been  traced  to  the  presence  of  iron  in 
the  form  of  ferric  oxide,  which  acts  as  an  oxidation 
Catalyst.  The  heat  generated  by  the  absorption  of 
oxygen  by  the  "  vacuum  charcoal  "  of  high  absorp- 
tion capacity  serves  as  an  Initial  exciter  for  the 
catalytic  oxidation  and  the  combination  of  high 
absorption  capacity  with  the  presence  of  ferric 
oxide  is  a  n ssary  condition,  since  ordinary  char- 
coal, even  wilh  the  addition  of  ferric  oxide,  is 
non-explosive.  "  Vacuum  charcoal  "  becomes  ex- 
plosive in  presence  of  2—3%  of  Iron  in  the  form  of 
ferric  oxide  deposited  in  situ,  not  merely  mixed 
as  a  powder.  The  percentage  Of  iron  in  the  sample 
is,  however,  no  guide  to  Its  dangerous  or  safe 
character,  since  if  the  iron  lie  concentrated  in 
certain  portions  of  the  sample,  the  explosion  may 
start  In  these  portions  anil  extend  to  the  remainder 
of  the  mass.  Explosions  have  been  recorded  with 
charcoal  having  an  average  content  of  00%  of  iron. 

—J.  F.  B. 

Zirconia.    Meyer.     See  VIII. 
Refractory  materials.    Mott.    See  VIII. 


and     Austin. 


Hypochlorite      solutions.       Cullen 
See  XIXb. 

Patents. 

Phosphoric  acid  solutions:  Process  of  treating . 

F.    K.    Cameron,    Washington,    D.C.      U.S.    Pat. 

1,276,870,  27.S.18.  Appl.,  11.11.16. 
As  aqueous  solution  containing  not  less  than  12% 
of  phosphoric  aeld  Is  treated  with  sufficient  excess 
of  gaseous  ammonia  under  pressure  to  precipitate 
the  whole  of  the  phosphoric  acid  as  til-ammonium 
phosphate.  A  portion  of  the  ammonia  is  afterwards 
recovered  by  converting  the  tri-ammonium  phos- 
phates into  an  ammonium  phosphate  or  mixture  of 
phosphate  containing  a  smaller  proportion  of 
ammonia. — L.  A.  C. 

Potash  or  potassium  salts;  Extraction  of from 

potash-bearing  materials.    E.  A.  Ashcroft,  Lon- 
don.    Eng.  Pat.  119,492,  2S.8.17.    (Appl.  12,303/17.) 

To  extract  potash  from  potash-bearing  materials, 
such  as  felspar,  muscovite,  micas,  and  the  like, 
the  material,  either  alone  or  mixed  with  a  reducing 
material  (e.g. ,  carbon  or  a  sulphide)  is  suspended 
in  a  fused  medium  of  sodium  chloride  or  potassium 
chloride,  or  both,  and  treated  with  chlorine  gas  at 
a  suitable  temperature.  A  chlorine  carrier  or 
catalyst  (e.g..  an  iron  salt)  may  be  added  with 
advantage,  and  the  operation  is  preferably  con- 
ducted in  a  converter.  The  potassium  is  converted 
into  chloride,   which  is  extracted  witli  water. 

—J.  H.  P. 

Hydrogen    peroxide;    stable   and    method    of 

making    the    same.      A.    Schaidhauf,   Frankfort, 
Germany,   Assignor   to   Kocsslcr  and    Hasslaeher 
Chemical   Co.,    New    York.     U.S.    Pat.   1,275,765, 
13.8.18.    Appl.,  2.8.12. 
A  1TON-AOXD  solution  of  hydrogen  peroxide  is  treated 
with  an  Insoluble  aluminium  compound,  giving  as 
a     stable    end    product     a     solution    of    hydrogen 
I»eroxide  with   "  sensible  proportions  "   of  the  in- 
soluble aluminium  compound. — C.  A.  K. 


Manganese    compounds    [dioxide];    Making    

0.  Dills,  Montelair.  N.J.,  Assignor  to  National 
Carbon  Co.,  Inc.,  New  York.  U.S.  Pat.  1,276  7,«l 
27.8.18.  Appl.,  27.10.17. 
Kuv  material  containing  basic  manganese  com- 
pounds is  heated  witli  acid  sodium  sulphate  to  form 
manganese  sulphate  which  is  then  converted  into 
manganese  dioxide.— W.  E.  F.  P. 

Tungsten     trioxide;    Method    of    producing    finely 

divided     .      c.     A.     Pfanstiehl,     Waulcegan 

Assignor   to    Pfanstiehl    Co.,    Inc.,    Chicago     HI 
U.S.  Pat.  1,277,475,  3.9.18.    Appl.,  19.11.14.    ' 
A.\  aqueous  solution  of  ammonium  paratungstate  is 
treated   with   nitric  acid   in  a   very   finely   divided 
state    to   precipitate    tungsten    trioxide   as   a    fine 
powder.— J.  II.  P. 

Aluminium   oxide;  Process  of  manufacturing  

from  aluminium  silicate  or  a  substance  containing 
aluminium    silicate    and    obtaining    sodium    car- 
bonate as  a  by-product.    Y.  Takeshima,  Tokyo, 
Japan.     U.S.  Pat.  1,277,503,  3.9.18.    Appl.,  23.10.17. 
A    mixture    of   aluminium    silicate,    calcium    car- 
bonate,    sodium    sulphate,    and    carbon    in    the 
molecular  proportions    corresponding   to  :    xAl  O  , 
ySiO,  +  2xNa2S04  +   (2x  +  2y)CaCOJ  +  4xC,       is 
extracted     writh    water    after    roasting.      Carbon 
dioxide  is  passed  into  the  solution  obtained  to  pre- 
cipitate   aluminium  hydroxide  and  obtain  sodium 
carbonate  as  a  by-product.— J.  II.  P. 

Lime;  Process  of  slaking  — — .  W.  E.  Carson 
Riverton,  Va.  U.S.  Pat.  1,277,855,  3.9.18.  Appl.' 
11.10.17. 

To  obtain  a  dry  hydrated  lime,  quicklime  is  mixed 
with  a  quantity  of  water  "  sufficient  for  hydration 
and  evaporation,"  the  chemical  action  allowed  to 
proceed  for  a  time  until  a  predetermined  tempera- 
ture has  been  reached,  and  the  mixture  then 
suddenly  chilled  to  a  lower  temperature  at  which 
the  slaking  is  completed.    A  catalyst  may  be  added. 

—J.  H.  P. 

Hydrogen;  Manufacture  of  .    C.  T.  Thorssell 

and  H.  L.  R.  Lunden,  Gothenburg,  Sweden.    Eng. 
Pat.  119,591,  9.1.18.     (Appl.  549/18.) 

Iron  sponge  in  the  form  of  thin  leaves  or  balls  is 
impregnated  with  a  strong  solution  of  sodium  or 
potassium  carbonate  or  hydroxide,  and  dried  at  a 
moderate  temperature.  Alternatively  the  sponge 
may  be  pulverised,  mixed  with  10%  of  its  weight 
of  sodium  carbonate,  and  water,  and  the  mixture 
moulded  and  dried.  When  used  i  if  the  manufacture 
of  hydrogen  by  alternate  oxidation  by  steam  and 
reduction  by  reducing  gas,  the  activity  of  this 
material  does  not  deteriorate.— W.  F.  F. 


Wool-scouring  liquors.    U.S.  Pat.  1,277,784.    See  V. 
Electrolytic  cells.     Eng.   Pat.  118,355.    See  XI. 

Vm.-GLASS;  CERAMICS. 

Glass  furnaces;  Formation  of  certain  rock-forming 

minerals  in  anil  about .    G.V.Wilson.     J.  Soc. 

Glass  Tech.,  191S,  2,  177—210. 
Ax  examination  of  material  from  a  glass  furnace 
at  Kinghorn,  Fife,  which  had  burst  owing  to  the 
solvent  action  of  the  molten  glass  on  the  floor  of 
the  tank,  and  of  other  specimens  showed  that  under 
certain  conditions  wollastonite,  augite,    tridymite. 
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and  quartz  can  all  crystallise  out  from  the  same 
melt,  the  wollastonite  crystallising  out  before  the 
tridymite,  and  the  latter  occurring  only  where  the 
mass  cools  slowly.     Felspar  (oligoclase),  magnetite, 
and  biotite  (black  mica)  are  formed  by  the  corrosive 
action  of  hot  molten  glass  on  aluminous  materials, 
such  as    bricks  and   pots.    Wollastonite,   melilite, 
3CaO,2Si02,  and  augite  are  also  produced  in  frag- 
ments of  limestone   enclosed  in  molten  glass,   and 
generally  as  a  result  of  the  contact  alteration  of 
limestones  by  igneous  materials.     Augite  is  formed 
first  and  removes  the  bulk  of  the  magnesia,  some 
alumina,  and  some  iron  from  the  melt;  the  remain- 
ing alumina  then  combines  with  lime,  silica,  and  a 
little   soda,    magnesia,   and   iron   to   form   melilite. 
and  the  excess  of  lime  and   silica  separate  partly 
as  wollastonite  and  partly  as  3Ca0.2SiO„.     Silli- 
manite  and  corundum  are  formed  by  changes  which 
occur  in  the  refractory  materials  (clays)  used,  these 
changes  being  influenced  by  the  presence  of  a  little 
glass  or  other  fluxes.    The  corundum  appears  to  be 
formed  from  a   part   of  the  sillimanite  which  has 
been  dissolved  or  re-dissolved  in  the  mass.     The 
effect  of  the  gradual  absorption  of  soda  by  bricks 
or  glass  pots  is  shown  in  a  diagram.    As  the  brick 
is  gradually  destroyed,  the  sillimanite  first  formed 
disappears,  its  silica  and  part  of  its  alumina  going 
to  form  felspar  and  felspathoid  molecules,  whilst  the 
remainder  of  its  alumina   separates  as  corundum. 
The  absence  of  pseudowollastonite  (aCaSiO,)  shows 
that  the  temperature  of  the  molten   glass  at   the 
commencement    of   crystallisation   was   not    above 
1100°  O.    (inversion    temperature   of   pseudowollas- 
tonite to  wollastonite).    The  absence  of  cristobalite 
indicates  that  the  temperature  was  at  no  time  as 
high  as  1450°  C.   (inversion  temperature  of  cristo- 
balite   to    tridymite).      The    presence    of    quartz 
crystals  in  the  amethyst  glass  in  the  lower  part  of 
the  material  suggests  that  the  latter  remained  fluid 
below  S70°  C.   (inversion  temperature  of  tridymite 
to  quartz).    The  absence  of  quartz  in  the  main  body 
of  the  glass  shows  that  the  latter  had  solidified  at 
S70c  C.    or   had   become    too    viscous   to   allow   of 
crystallisation.     Molten  glass  has   a   rapid  solvent 
action  on  the  common  bricks  with  which  it  comes 
in  contact,  forming  oligoclase  felspar  with  a  little 
biotite   and    magnetite.      A    fragment   of   firebrick 
which  had  been  for  a  lung  time  enclosed  in  molten 
glass  was  full  of  sillimanite  needles,  except  in  the 
areas    in   contact    with   the   glass.     The   action   of 
mo lien    glass   on    the   refractory   materials  in   the 
furnace     results    in    the    abundant     formation    of 
corundum  on  the  inside  of  the  crown  of  the  furnace, 
and  sillimanite  in  the  sides  and  bottom.     The  silli- 
manite is  normally  only  developed  in  the  vitrified 
portions   of   the   pol    or   brickwork.     The  junction 
between  the  glass  and  an  aluminous  pot  or  brick- 
work is  almost   a  straight  line,  but  the  surface  of 
a  silicious  refractory  material  is  much  corroded  by 
the  glass.     Hence,   the  clays  used   for  glass  pots 
should  be  as  aluminous  as  possible.     The  various 
minerals   were   separated    as  follows:    Sillimanite 
was   left   after   treating  the   material   with   dilute 
hydrofluoric  acid.     Corundum  was  left  after  boiling 
fragments  of  the  material  with  fused  sodium  car- 
bonate for  several  hours  and  treating  the  residue 
with    strong  hydrochloric   acid.     Wollastonite  and 
tridymite  were  separated  by  gravitation  in  a  mix- 
ture of  bromoform  and  benzol  of  such  density  that 
the   wollastonite   sank   and    the   tridymite    floated. 
The  properties  by  which  the  different  minerals  were 
identified  are  fully  described,   and  their  mode  of 
formation  as  represented  by  Rankin  and  Wright's 
concentration-temperature  diagram  for  the  system 
lime  silica    (this  .T..   1015.  1391  and   Shepherd    and 
Rankin's   corresponding   diagram    for   the    system 
silica-alumina   (this  J.,  1900.  1124:  1011.  543)  is  dis- 
cussed.— A.  B.  S. 


Glass  pots;  Firing  of .    JI.  W.  Travers.    J.  Soc 

Glass  Tech.,  1818,  2,  170—174. 
Is  gas-fired  glass  furnaces,  the  empty  pot  should 
be  completely  enclosed  in  the  furnace  (this  J.,  1918, 
235  t)  and  heated  to  1350°  C.  for  three  days  or  until 
the  pot  material  is  completely  vitrified  and  has  a 
thick  and  even  layer  of  sillimanite.  A  vitrified 
pot  is  not  corroded  by  glass,  but  a  biscuit  one  is 
rapidly  attacked  when  at  a  temperature  of  1200°  C. 
or  above.  Glazing  is  unnecessary  with  vitrified 
pots,  but  when  filling  them  with  glass  batch,  the 
temperature  should  not  be  allowed  to  fall  undulv. 

—A.  B.  S. 

lOlass]  pot  failure.     S.  N.  Jenkinson  and  P.  Marson. 

J.  Soc.  Glass  Tech.,  191S,  2,  175—176. 
Pots  fail  by  the  bottom  cracking  when  they  have 
not  been  heated  sufficiently  before  being  filled. 
Distortion  occurs  when  the  pots  are  supported  on 
bricks.  In  a  down-draught  furnace  the  bottom  of 
the  pots  will  be  heated  more  than  in  an  up-draught 
one  and  this  should  lessen  the  cracking. — A.  B.  S. 

Glassware;  Resistant  properties  of  some  types  of 

foreign    chemical    .      J.     D.    Cauwood    and 

W.  E.   S.  Turner.    J.  Soc.   Glass  Tech.,  1918,  2, 
219— 235. 

Wheh  examined  by  the  method  described  in  a  pre- 
vious paper  (this  J.,  1917,  873),  glasses  containing  a 
moderate  proportion  of  boric  and  zinc  oxides  are  the 
most  resistant,  those  in  which  the  zinc  is  replaced  by 
aluminium  being  less  advantageous.  A  proportion 
of  boric  oxide  in  excess  of  12  mols.  per  100  mols. 
of  silica  does  not  increase  the  stability  of  the  glass. 
Boric  oxide  lessens  the  resistance  of  glass  to  alkali 
and  hydrochloric  acid.  Resistance  to  acids  is  in- 
creased by  raising  the  silica,  but  not  the  boric  oxide 
content  of  the  glass,  the  resistance  to  alkali  being 
simultaneously  reduced.  Resistance  to  sodium 
carbonate  is  greatest  in  glasses  containing  alumina. 
Alkali-lime  glasses  are  not  very  resistant  to  water; 
they  behave  well  with  strong  caustic  alkali, 
moderately  so  with  dilute  caustic  alkali,  and  are 
attacked  strongly  by  sodium  carbonate.  They  are 
the  best  glasses  available  for  resisting  acid  and  are 
recommended  for  analytical  operations  involving 
the  use  of  acid  solutions.  Lime  glasses  are  not 
resistant  to  water  and  sodium  carbonate.  Alumina 
is  a  valuable  all-round  constituent,  but  may  in- 
crease the  difficulty  of  melting  and  working  the 
glass.  For  chemical  purposes,  different  glasses 
should  be  selected  according  to  the  reagents  em- 
ployed. Six  glasses  remained  in  the  "  Good  "  class 
in  each  of  the  six  tests  applied  (boiling  water, 
autoclave  at  1S3°  C,  2-Y  XaOH,  N/10  XaOH, 
■2\  NaaCOa,  boiling  HC1):  of  these  three  were 
British,  one  American,  and  two  German. — A.  B.  S. 

Chemical  glassware;  Effect  of  the  continued  action 

on of  water,  acid,  and  alkali.    J.  D.  Cauwood 

and  W.  E.  S.  Turner.  J.  Soc.  Glass  Tech.,  1918, 
2.  235—239. 
Flasks  selected  as  representative  of  the  three  types 
of  glass  made  for  chemical  ware  were  repeatedly 
subjected  to  the  action  of  various  fluids.  The  surface 
of  soda-lime  chemical  glasses  increases  in  resistance 
on  continued  treatment  with  water  or  hydrochloric 
acid.  The  resistance  of  borosilicate  glasses  is 
slightly  increased  by  repeated  treatment  with  water, 
bul  not  with  hydrochloric  acid.  Not  any  of  the 
-lasses  used  for  chemical  ware  are  improved  by  the 
continued  action  of  either  caustic  soda  or  alkali  car- 
bonate. The  irregularities  in  the  results  obtained 
appear  to  be  due  to  lack  of  homogeneity  of  the  glass 
itself     It  is  useless  to  compare  the  resistance  of 
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different  glasses  by  making  only  one  or  two  tests 
when  the  actual  extern  of  attack  is  small  or  tin- 
results  are  fairly  close  together.-  A.  B.  s. 

Ootaphoresis  [of  kaolin,  clay,  etc.];  Stud*  of . 

s.    Hondo.       Kogyc  Kwagaku-Znsahi    (J.   Chem. 

fad.  Tokyo),  Pals,  21,  386—404 

ujiects  on  the  cataphoresls  of  kaolins,  ball 
clay,  earthenware-body,  and  silioi,-  add  gave  the 
following  results:  Particles  of  kaolin  suspended 
in  water  show  a  velocity  of  migration  practically 
proportional  to  the  voltage  of  the  current,  the 
velocity  In  the  case  of  Georgia  kaolin  at  the  potential 
difference  of  our  voll  per  em.  and  ;it  20°O.  being 
i!»-2  x  in  an.  per  sec 1.  The  velocity  of  migra- 
tion "i"  kaolin  particles  is  inversely  proportional 
to  tho  viscosity  of  the  medium,  and  In  time  shows 
a  decrease.  The  velocity  Is  Increased  by  the  addi- 
tion of  small  quantities  of  sodium  hydroxide  to 
kaolin,  but  is  retarded  by  increasing  the  amount 
beyond  a  certain  limit,  e.g.  005%  in  the  ease  of 
Georgia  kaolin,  in  presence  of  small  amounts  of 
sodium  hydroxide,  the  deposits  of  kaolin  and  of 
earthenware-body  particles  on  the  anode  were  suffi- 
eientiy  compact  for  weighing.  The  amount  de- 
posited increases  with  the  voltage  and  strength  of 
the  current.  The  friction  between  plastic  clay 
briquettes  ami  steel  plate  is  reduced  practically  ti> 
■era  in  a  few  seconds  by  the  action  of  a  weak 
electric  current.    Cataphoresls  of  sodium  silicate 

solution  yields   pure  silicic  acid.     The  passage  Of  a 

direct  current  causes  an  accumulation  of  soluble 
salts  in  ball  clay  at  one  end  of  a  briquette. — O.  A.  M. 

Fireorioks;  Corrosive  action  of  flue  dust  on  . 

J.    W.     Mellor    and    W.     Emery.      Coram.    Soc. 

Refractories     Sect.,      dot.      17.     191S.     [Advance 

proof.] 
The  corrosive  action  of  Hue  dust  on  firebricks  was 
Investigated  by  injecting  various  dusts  through  a 
Brayshaw  burner  Into  a  gas-heated  furnace,  the 
time  of  heating,  the  velocity  of  the  Hue  dust,  and 
the  nature  of  the  atmosphere  being  under  control. 
The  dust-charged  Same  impinged  on  the  surface  of 
the  brick  being  tested.  The  "  dusts  "  used  were 
a  boiler  flue  dust  of  slate  brown  colour,  a  boiler 
Hue  dust  of  a  brown  colour,  deep  red-coloured  dust 
from  the  top  of  the  retort  bench  of  a  gas  works, 
dust  from  the  slag  chamber  between  a  steel  smelt- 
ing furnace  and  a   regenerator,  dust    from  a  blast - 

furnace  Cowper  stove,   "bull  dog,"'  red  haematite 

ore.  lap  cinder,  lime  from  calcined  marble,  lime 
and  common  salt  (1:  1),  salt,  sodium  sulphate,  salt 
and  potash  spar  (1  :  1),  and  sodium  silicate  and 
calcium  silicate  (l  :  l).    The  effects  obtained  under 

Oxidising  Conditions  were  as  follows  : 


Dust 

Firebrick 

Silica 
brick 

i?  ine- 

graincd 

silica  brie 

Boner Oust  high  in  lime 

and  ferric  oxide 

LP. 

:    m.C 

— 

— 

Etoiragmons  boiler  droll 

B.P. 

;   s.C. 

— 

— 

Ochreousdiist  from  re- 

tort brick  . 

k.P. 

:  s.c. 

d.P. :  g.c. 

— 

Baaio  slap 

d.P. 

;  8.C. 

d.P.  ;  m.C. 

— 

Ferruginous  dust  high 

in  lime 

k.P. 

;  m.C. 

d.P.  ;  m.C. 

— 

'•  Hull  doe  ". 

— 

d.P.  ;  s.C. 

— 

Haematite       (reducing 

flame) 

— 

d.P. ;  s.C. 

s.P 

:  B.C. 

Tap  cinder    . 

d.I\ 

:  m.C. 

d.P.;  m.C. 

a.p 

:  B.C 

Lime      .... 

B.P. 

m.C. 

e.P. ;  m.C. 

— 

Lime  and  salt 

B.P. 

;  m.C. 

s.P.  ;  m.C. 

— 

Salt        .... 

d.P. 

;  s.C. 

B.P. ;  m.C. 

— 

Sodium  sulphate. 

6.P. 

:  s.C. 

s.P.  ;  m  C. 

— 

Salt  and  felspar  . 

B.P. 

8.C. 

s.P.  :  me. 

— 

Soda-lim>  glare    . 

8.P. 

;  s.C. 

3  P. :  m.C 

Note. — P^penctration  :  C=-coiroslon  :  s-slight:  d= 
deep:  k=complctc:  m  -medium  :  g.C.=  great  corrosion  or 
elaggin-'. 


The  dust  penetrates  more  readily  into  fireclnv 
brlcks  than  into  silica  bricks.  The  bond  is  usually 
attacked  tirst  and  the  coarser  grains  last.  In  fine- 
grained silica  bricks,   the  depth  of  penetration  is 

less  than  with  coarser  grained  ones.  Under 
OXldlstng  conditions,  iron  oxide  does  not  corrode 
silica  bricks  to  any  noteworthy  extent,  but  under 
reducing  conditions,  ferrous  silicate  is  formed  and 
■  icts  as  a  corrosive  flux.  "  Hull  dog  "  dust  and  iron 
oxide  generally  corrode  fireclay  bricks  more  than 
Silica  bricks.  The  alkaline  vapour  in  some  dusts 
Influences  the  conversion  id'  cpiarl/,  into  a  form  of 
silica  with  a  lower  Sp.  gr.  When  the  surface  of  a 
brick  has  been  covered  with  a  glaze  formed  by  the 

action  of  the  dust,  the  subsequent  rati-  of  corrosion 
is  greatly  diminished  unless  the  glaze  is  sufficiently 
fluid  to  drip  away;  the  corrosion  is  (hen  rapid. 
Attempts  to  increase  the  resistance  of  the  brick  by 
applying  a  blowpipe  flame  to  the  surface  were 
unsuccessful.  The  depth  of  penetration  of  (he  dust 
cannot   be  osed    as    the    basis  id'  a  quantitative 

measure  of  the  corrosion.  -A.   I'..   S. 


Refractory  materials;  Standardisation  of  tests  for 

.    Parts  I.  and  II.    Report  of  Committee  of 

Ceramic    Soc,    Refractories    Sect.,    Slav   15   and 
Oct.  1!S,  IMS.     [Advance  proof.] 

1.  Analysis  of  fireclays,  ganisters,  quartzose 
rocks,  mid  manufactured  products— Hygroscopic 
moisture  is  determined  by  drying  about  5  grms.  of 
the  finely  ground  sample  at  110°  O.  to  constant 
weight.  Loss  on  ignition  is  determined  by  heat- 
ing about  1  gnu.  of  the  dry  sample  in  a  platinum 
crucible,  first  over  a  small  flame,  then  over  a  Meker 
or  Teelu  burner,  and  finally  over  a  blowpipe  or  in 
a  in uliie  for  about  20  mins.,  cooling,  and  weighing. 
After  re-heating  over  the  blowpipe  for  about  5  mins. 
the  cooled  crucible  is  re-weighed.  Silica  is  deter- 
mined by  fusing  1  grin,  of  Ihe  sample  with  10—15 
grms.  of  sodium  carbonate  and  treating  the  product 
with  water  and  hydrochloric  acid.  The  liquid  is 
evaporated  to  dryness  and  the  residue  heated  in 
an  air  oven  at  110°  C.  moistened  with  hydrochloric 
acid,  CO— 70  c.c.  of  hot  water  added,  and,  after  filter- 
ing, the  residue  is  washed  with  hot  water  until  free 
from  chlorides,  and  is  set  aside.  The  filtrate  is 
evaporated  to  dryness,  heated  as  before,  again 
treated  with  acid  and  water,  filtered,  and  the 
residue  washed.  The  two  filter  papers  and  contents 
are  ignited  slowly,  then  over  a  blowpipe  for  15  mins. 
with  the  lid  off,  then  finally  5  mins.  with  the  lid 
on.  The  residue  is  weighed  as  "  uncorrected 
silica  " ;  it  is  treated  with  water,  sulphuric  acid,  and 
hydrofluoric  acid,  evaporated  to  dryness,  ignited 
over  a  burner  for  5  mins.,  and  weighed.  The  loss  in 
weight  represents  silica.  Alumina,  iron,  etc.,  are 
determined  by  adding  solid  ammonium  chloride  and 
ammonia  to  the  filtrate  from  the  silica,  the  latter 
being  at  S0° — 90°  C,  and  filtering  off  the  precipitate 
Immediately.  The  residue  is  washed,  dissolved  in 
hydrochloric  acid,  and  the  alumina,  etc.,  is  re-pre- 
cipitated by  adding  an  excess  of  ammonia.  It  is 
filtered  off,  and  washed  with  a  solution  containing 
5  c.c.  of  concentrated  nitric  acid  and  excess  of 
ammonia  in  1  litre.  The  combined  filtrates  are 
evaporated  to  about  100  c.c,  ammonia  is  added,  and 
the  precipitate  filtered  off  and  washed  with  the 
ammonium  nitrate  solution.  The  three  filter  papers, 
with  contents,  are  dried  in  the  platinum  crucible 
containing  the  "  silica  residue,"  ignited,  cooled, 
and  weighed.  The  precipitate  is  fused  slowly  with 
5 — 6  grms.  of  fused  potassium  bistilphate  or  pyro- 
sulphate,  dissolved  in  dilute  sulphuric  acid,  made 
up  to  250  c.c,  and  retained  for  determining  the 
iron  and  titanium.  Ferric  oxide  is  determined  by 
the  ordinary  permanganate  process,  or  preferably 
colorimetrically  with    potassium   thiocyanate,    and 
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standard    iron    solution    containing  0-6302   grrn.  of 
ferric  potassium  alum  and  5  c.c.  of  concentrated 
sulphuric  acid  per  litre.     When  the  permanganate 
process  is  used,  the  iron  is  reduced  with  sulphur 
dioxide,  excess  of  which  is  removed  by  boiling,  and 
Anally  by  a  current  of  carbon  dioxide  so  as  to  avoid 
the  reduction  of  titanium  oxide.     Titanium  oxide 
is  determined   colorimetrically   in   the   solution  of 
the  alumina,  etc.,  precipitate  by  adding  hydrogen 
peroxide  and  comparing  the  colour  with  that  of 
10  c.c.  of  a  standard  solution  (containing  1  grm.  of 
pure  titanium  oxide,  10  grms.  of  potassium  pyro- 
sulphate,  and  10  c.c.  of  concentrated  sulphuric  acid 
per  litre),  diluted  until  the  two  tints  are  alike.    The 
weights  of  iron  and  titanium  oxides  are  deducted 
from  the  total  weight  of  the  alumina,  etc.,  preci- 
pitate, and  the  difference  is  reported  as  alumina. 
Lime  is  precipitated  as  oxalate  in  the  boiling  fil- 
trate from  the  alumina,  etc.,  the  solution  is  allowed 
to  stand  on  a  water-bath  for  two  hours,   filtered, 
the  residue  washed  once,  dissolved  in  nitric  acid, 
and  re-precipitated  as  before,  the  precipitate  being 
washed  well  with   hot  water,   dried,  ignited,   and 
weighed  as  lime.     Magnesia  is  precipitated  in  the 
filtrate  from   the  lime  precipitate  by  sodium  am- 
monium phosphate.    The  precipitate  is  filtered  off. 
dissolved     in     nitric     acid,     and     re-precipitated, 
collected  in  a   Gooch  crucible,   washed  with    cold 
ammonia  solution  (1 :  S),  ignited,   and  weighed  as 
magnesium  pyrophosphate.    Alkalis  are  determined 
by  the  Lawrence-Smith  method  on  0-5  grm.  of  the 
finely  powdered  sample  and  are  weighed  as  mixed 
chlorides.    The    potash    is    then    precipitated    by 
evaporating  the  chlorides  with  30%  perchloric  acid 
and   then  with    10   c.c.    of  water.    A   mixture   of 
97  vols,  of  absolute  alcohol,  3  vols,  of  water,  and 
0-25  vol.  of  perchloric  acid  is  added,  and  the  mix- 
ture  filtered   through   a   weighed    Gooch   crucible. 
The  residue  is  washed  with  the   alcohol  mixture, 
dried     at    120°  C.     and     weighed     as    potassium 
perchlorate. 

II.  Analysis  of  dolomite  and  magnesite  — Hygro- 
scopic moisture   is   determined  as  in  I.    Loss   on 
ignition  is  determined  as  in  I.,  but  the  ignition  over 
a  blast  burner  should  be  prolonged  another  10  mins. 
Alkalis   are  determined  as  in  I.     Silica   is  deter- 
mined by  fusing  1  grm.  of  the  sample  asm  I.,  care 
being  taken  to  use  an  excess  of  acid  in   washing 
the  silica.    Two  evaporations  are  seldom  necessary. 
Alumina,  etc.  is  determined   after  diluting  the  fil- 
trate from  the  silica  to  about  300  c.c,  as  described 
in  I.,  except  that  the  re-precipitation  of  the  alumina, 
etc.,  is  seldom  necessary.    Lime  is  determined  as  in 
I.   after  diluting  or  evaporating  the  filtrate  from 
the  alumina,    etc.,   to  about  300  c.c.    Magnesia  is 
determined  as  in  I.   after  concentrating  the  com- 
bined   filtrates   from    the   lime    to    about   300   c.c. 
Washing  must  be  very  thorough,  and  the  material 
must  be  ignited  throughout  to  at  least  800°  C.  before 
weighing.    Phosphorus  and  sulphur  are  determined 
by  fusing  1  grm.   of  the  sample  with  sodium  car- 
bonate, as  for  silica,  but  using  a  sulphur-free  flame. 
The  silica  is  removed  as  usual,  the  filtrate  diluted  to 
500  c.c,  and  2.r.0  c.c  taken  for  the  phosphorus  and 
sulphur   respectively.     Sulphur   is    precipitated   as 
barium  sulphate  in  the  faintly  acid  solution,  heated 
to  90°  C.  by  barium  chloride  added  slowly,  with  con- 
stant stirring,  filtered  after  3 — 4  hours,  and  the  pre- 
cipitate washed,  ignited,  and  weighed.    Phosphorus 
is    determined    by    neutralising    with     ammonia, 
adding  ammonium  nitrate  and  nitric  acid,  heating 
to  about.  S0°  C.,  and  precipitating  with  ammonium 
molyhdate  with  constant  stirring.     After  standing 
3   or   4  hrs.    the   solution   is   filtered,    the   residue 
dissolved    in    ammonia,    and    re-precipitated    with 
ammonium     nitrate    and     ammonium     molybdate, 
heated     to    80°  C.     until    gas    bubbles    begin     to 
form,  acidulated    with    hot    5°o    nitric   acid    with 


constant  stirring,  and  after  standing  3  or  4  hrs. 
filtered  through  a  Gooch  crucible,  the  precipitate 
washed  with  the  mixture  previously  employed, 
dried,  ignited  at  800°  C,  and  weighed  as 
24Mo03.P.,05. 

III.  Identification  of  various  forms  of  silica  in 
silica  bricks. — A  suitable  method  of  identification 
is  by  means  of  the  refractive  indices,  which  are 
respectively  1-549  for  quartz,  1-477  for  tridymite, 
and  1-4S4  for  cristobalite.  Beeke's  bright  line 
method  may  be  used,  but  preferably  the  material 
is  immersed  in  a  solution  of  mercury  potassium 
iodide  in  water  diluted  until  its  refractive  index 
for  sodium  light  is  1-477;  any  tridymite  present  will 
then  show  ultramarine  fringes,  cristobalite,  orange 
fringes,  and  quartz  will  be  fringed  with  white 
light. 

IV.  Porosity,  tcater  absorption,  and  specific- 
gravity  tests. — A  portion  of  the  sample  is  cut  into 
cubes  of  2  in.  side,  dried  at  110°  C.  weighed,  soaked 
overnight  in  water  under  reduced  pressure,  and  the 
sp.  gr.  determined  by  weighing  in  water.  The 
surface  is  wiped  and  the  piece  is  again  weighed; 
the  increase  shows  the  amount  of  water  absorbed. 

V.  Shrinkage  of  clays  on  drying  and  firing. — The 
clay  is  moulded  to  form  a  block  measuring  4^  in.  x 
1 1  in.  x  A  in.  Two  thin  vertical  lines  are  drawn  on 
it  about  9  cm.  apart,  their  distance  being  accurately 
measured.  The  distance  is  again  measured  after 
drving  the  test-pieces  at  the  ordinary  temperature, 
then  for  4  or  5  hrs.  at  70°— 80°  C  and  finally  at 
110°  C.  Each  test-piece  is  also  before  and  after 
drying  weighed  to  ascertain  the  amount  of  water  it 
contains.  The  test-pieces  are  fired  in  a  muffle  or 
sagger  at  the  rate  of  60°  C.  per  hour  to  900°  C. 
and  afterwards  at  20°  C.  per  hour,  along  with 
Seger  cones  to  indicate  the  temperature.  Test- 
pieces  are  drawn  at  the  following  cones  and  corre- 
sponding temperatures  :--010a  (900°  C),  08a  (940°). 
05a  (1000°),  02a  (1060°),  la  (1100°),  4a  (1160°),  and 
6a  11200°)  for  lower  temperatures,  or  at  010a 
(900°  C).  05a  (1000°),  la  (1100°).  4a  (1160°).  6a 
(1200°i.  8  (1250°).  10  (1300°).  12  (1350°),  14  (1410°). 
and  16  (1460°  C.)  for  higher  temperatures,  and  the 
shrinkage,  porosity,  water  absorption,  and  specific 
gravity  determined,  and  the  colour  changes  and 
hardness  noted. 

VI.  Tensile  strength  of  dried  clans  is  measured  in 
a  machine  similar  to  that  used  for  cement.  The 
test-pieces  must  be  dried  slowly  and  regularly  and 
must  break  accurately  in  the  middle.  The  average 
of  five  or  six  tests  should  be  taken. 

VII.  After-contraction  or  after-expansion  is  de- 
termined as  directed  in  the  Gas  Engineers'  Specifi- 
cation (this  J.,  1911,  28,  804;  1912,  642;  1917,  701, 
1273). 

VIII.  Normal  refractoriness  is  determined  on  a 
test-piece  of  the  material  cut  to  the  shape  of  a 
Seger  cone  (about  H  in.  high),  as  described  in  the 
Gas  Engineers'  Specification  (loc.  cit.). 

IX.  Refractoriness  under  load  is  determined  in  a 
similar  manner  to  normal  refractoriness,  but  the 
test-piece  is  a  rectangular  block  Z\  in.  long  and  2  in. 
by  2  in.  cross-section.  The  load  is  applied  through 
a  lever.  The  rate  of  heating  should  be  such  that 
Seger  cone  16  (1460°  C.)  squats  in  4  hrs. 

X.  The  thermal  expansion  and  the  hot  and  cold 
site's  of  firebricks  are  determined  by  Coppee's 
method  (see  this  J.,  1917,  1273). 

XI.  The  crushing  strength  of  cold  materials  is 
determined  in  a  machine  in  which  the  load  is  applied 
with  the  utmost  regularity.  Hand-operated 
machines  are  not  satisfactory.  The  opposite  faces 
of  the  sample  must  be  ground  accurately  parallel. 
At  least  five  bricks  should  be  tested. 

XII.  Grading.—  Refractory  materials  should  be 
tested  for  grading  by  means  of  standard  sieves. 
preferablv  those  established  by  the  Institution  of 
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Mining  and  Metallurgy  (this  J.,  1807,  1240)  In 
which  » tn-  wire  and  apertnxe  or  mesh  an  <>r  equal 
diameter.  The  materia]  la  made  Iota  a  slip  and 
wanned  through  each  si>-% .■  in  tarn,  1 1 1» -  residue  on 
each  sieve  being  afterwards  dried  and  weighed. 
For  the  materials  vised  in  the  manufacture  of  silica 
bricks,  a  sei  of  three  sieves  (Nos.  •">.  BO,  and  120) 
usually  suffice.  For  .finer  materials,  the  use  of  a 
No.  120  and  a  No.  200  sieve,  followed  by  elutria- 
tlon  to  separate  particles  of  less  than  not   mm. 

diain.    is   desiral.U'.      Sehoenc's  chitriator    (omitting 

the  manometer)  is  re< imended,  the  water  having  a 

velocity  of  0  is  mm.  jht  see.   to  remove  particles  of 

less  than  0-01  mm.  diameter,  To  "Main  comparable 
results,  distilled  water  should  be  used  and  the  addi- 
tion of  aeids,  etc.,  to  facilitate  the  disintegration 
of  the  material  should   be  avoided,   but  a   little 

ammonia   may   lie  used.     To  break   UP  adventitious 

clots,  the  sample  should  be  mechanically  shaken 
with  water  for  about  i  hours;  some  days  require 
a  longer  treatment.  The  material  is  then  passed 
successively  through  a  No.  120  and  a  No.  200  sieve 
and  Into  the  elutriator.     In  order  to  compare  the 

fineness  Of  two  or  more  clays,  the  surface  factor 
should  be  calculated    (Trans.   Cerain.    Soc,  1910,  9. 

'.III. 

XIII.  Corrosive  nriinn  of  flue  dusts.    See  preced- 
ing abstract,    a.  B.  s. 

SUfOS      bricks;     Constitution     of .       A.     Scott. 

Trans.  Oram.  Soc.,  1917-18,  17.  159—474. 
Tin:  chief  properties  required  in  rocks  for  the  manu- 
facture of  silica  bricks  an-  a  high  percentage  of 
silica,  a  small  percentage  of  Impurities  Insufficient 
to  reduce  the  refracioriness  unduly,  but  large 
enough  to  accelerate  I  he  conversion  of  the  quartz— 
and  a  structure  which  will  give  angular  fragments 
when  crushed.  At  least  seven  crystalline  modifi- 
cations id'  silica  exist  and  one  or  more  of  them  are 
present  in  a  silica  brick  at  some  stage  in  its  history. 
In  the  kiln,  the  bond  (usually  lime  or  clay)  reacts 
with  some  silica  dust  to  form  silicates,  and  the 
remaining  one-grained  quartz  is  converted  lirst  to 

crislobalite  ami  afterwards  to  tridymite.  The 
larger  grains  of  quartz  and  ganister  are  attacked 
and  dissolved  by  the  fused  silicates  and  are  re- 
precipitated  as  cristobaiite.  When  a  line-grained 
Cement  is  present  in  the  ganister  used,  conversion 
continues  wherever  the  cement  occurs.  Some 
American  bricks  examined  by  the  author  contained 
only  about  25%  of  unaltered  quarts;  the  average  In 
live  British  bricks  made  by  different  firms  was 
45%.  The  difference  is  due  to  the  American  bricks 
brim.'  burned  at  a  higher  temperature  (cone  15  and 
above)  and  for  a  much  longer  time  than  those  made 
In  this  country.  Bricks  which  have  been  used  in  a 
furnace  show  a  Steady  reduction  in  quartz  and  a 
corresponding  increase  in  crislobalite  and  tridymite 
from  the  end  which  has  been  coldest   to  that   which 

has  been  hottest,    a.t  a  temperature  of  1550°  C,  the 

matrix  of  a  silica  brick  appears  to  consist  of  a  very 
visciis,  molten,  saturated  solution  of  silica  in 
silicates  of  calcium,  et.'..  and  as  the  brick  cools,  the 

soluble  silica  crystallises  out  as  well-developed 
skeletons  of  cristobaiite,  which  may  later  be  con- 
verted into  tridymite.  A  i>iece  of  brick  consisting 
wholly  of  tridymite  was  kept  tit  1550°  C.  for  2  woks 
and  was  then  quenched;  the  tridymite  was  un- 
changed, showing  fin  opjiosition  to  Ecnner.  this  J.. 
1913,  22)  that  this  is  the  most  Stable  form  of  silica 
at  high  temperatures,    when  bricks  in  a  fnrnaeeare 

attacked  by  dUSt,  volatilised  alkalis,  etc.,  there  is 
a  greater  formation  of  glass  and  a  high  proportion 
of  cristobaiite.  Bricks  in  the  roofs  of  steel  fur- 
naces, exposed  mainly  to  iron  oxides,  exhibit 
several  distinct  layers:  starting  from  the  hot  end 
of  the  bricks,  these  are:  (i)  A  grey  material  show- 


ing little  trace  of  the  original  material,  having 
apparently  been  molten,  and  consisting  largely  of 

tridymite  with  some  crislobalite,  and,  in  some 
cases,  numerous  minute  particles  of  magnetite 
which    till    the    interstices    between    (he    tridymile 

crystals,  in  other  Instances,  cristobaiite  predomi- 
nates in  the  grey  part  of  the  bricks,  together  with 
some  tridymite  and  numerous  small  skeletal 
crystals  of  fayalite.  tiii  A  black  material  partly 
structureless,  but  showing  traces  of  the  original 
structure  and   an   appreciable  amount    of  tridymite 

with    more   black    magnetic   ir ixide    than   in    I  lie 

grey  portion.  This  magnetite  occasionally  reacts 
with  the  silica  forming  fayalite.  (ill)  A  pale- 
coloured  material  resembling  the  unaltered  brick, 
but  containing  a  considerable  proportion  of  cristo- 
baiite. (iv)  A  red  material  in  which  the  matrix  is 
partly  converted  Into  a  very  tine-grained  aggregate. 

mainly  cristobaiite.  and  thin  plates  of  haematite 
which  produce  the  colour,  (v)  A  narrow  layer  of 
unaltered  material  at  the  extreme  end.  The  pro- 
portion of  unaltered  quartz  falls  steadily  from  the 
hot  end  to  a  point  slightly  beyond  the  centre  of  the 
brick,  probably  due  to  some  local  concentration  of 
the  Hums.  P.ricks  in  the  port  of  a  steel  furnace 
ate  penetrated  for  about  10  cm.  by  iron  oxide. 
Sections  of  the  lighter-coloured  portions  of  the 
bricks  resemble  unused  bricks,  but  show  a  greater 
conversion  of  I  he  quartz  in  Hie  matrix,  the  rock 
fragments  being  unaltered.  Towards  the  hot  end. 
tile  I  ridymite  Crystals  tire  larger  and  the  size  of  the 
rock  fragments  diminishes  rapidly.  Even  at  the 
hoi  end  of  such  bricks  some  unaltered  quartz  exists 
with  a  matrix  containing  I  ridymite.  iron  oxide,  and 
red  crystals  of  fayalite.  The  amount  of  unaltered 
quartz  probably  depends  on  the  size  of  grains  of 
the  original  rock-  and  on  the  port  bricks  being 
heated  for  a  shorter  time  than  those  in  the  roof. 
The  "  slagging  "  or  "  dripping  "  of  silica  bricks  in 
furnaces  depends  largely  on  the  reduction  of  am 
iron  oxide  to  the  ferrous  slate,  the  ferrous  oxide 
then  reacting  with  the  silica  to  form  fayalite. 

—A.  P..  S. 


Silica   products.    A.   Bigot.    Ceram.    Soc,   Refrac- 

lories  Sect.,  Oct.  18,  1918.  [Advance  proof.] 
Silica  products  (especially  the  bricks  used  in  steel 
furnaces)  should  not  be  softened,  deformed,  or  show- 
signs  of  fusion  when  heated  to  1710°  C.  nor  should 
they  disintegrate  on  cooling.  If  a  silica  rock  which 
expands  considerably  on  beating  to  this  tempera- 
ture is  to  be  used,  it  must  be  finely  ground.  Edge- 
runner  mills  should  not  be  used  for  grinding  the 
silica  rock  as  they  tend  to  produce  rounded  grains. 
Cylinder  mills  and  other  appliances  used  in  the 
abrasive  industry  and  yielding  sharply  angular 
grains  are  preferable.  The  bricks,  etc.  should  be 
burned  at  about  lt;oo°  C,  preferably  in  a  tunnel 
kiln.  Silica  bricks  taken  from  the  arches  of  a 
.Martin  furnace  al  ('reiisol's  works  showed  a  zone 
of  unaltered  materia]  and  a  second  brown  zone 
with  white  grains  of  unaltered  material  dissemi- 
nated throughout,  ils  mass,  but  diminishing  in 
number  and  size  as  the  third  zone  was  approached  : 
this  third  zone  was  grey  and  devoid  of  grains  of 
silica.  On  prolonged  use  the  grey  zone  gradually 
increased  and  the  brown  zone  diminished  or  Invaded 
the  zone  of  unaltered  material.  The  brown  nialer!.ttl 
contained  78-45 ■■',',  SiO,  and  1.110%  AI..O,.  as  com- 
pared with  S4(i%  and  9-25%  respectively  ;fl  the  grey- 
material.  The  brown  material  also  contained! 
slightly  larger  proportions  of  lime,  magnesia, 
manganese  oxide,  and  alumina.  The  iron  in  flu 
grey  material  was  in  the  ferrous  state  (due  to  the 
penetration  of  the  reducing  gases  in  the  furnace) 
and  ferro-inagnotic:  in  the  brown  material  about 
half  of  it  was  attracted  by  a  magnet.    The  brown 
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material  melted  abruptly  aud  completely  at 
1710°  C.  The  grey  and  unaltered  materials  passed 
through  a  pasty  condition  before  melting  at 
1730°  0.  Under  the  microscope,  the  grey  and  brown 
materials  showed  a  complete  transformation  of  the 
silica  into  cristobalite  and  tridymite.  The  brown 
material  contained  much  tridymite  and  free  silica ; 
the  grey  material  presented  a  microgranular  mass 
of  cristobalite  without  action  on  polarised  light. 
The  crushing  strength  at  ordinary  temperatures  of 
the  brown  and  grey  materials  was  greater  than  that 
of  any  commercial  refractory  material.  The  crush- 
ing strength  at  1500°  C.  of  the  grey  material  was 
superior  to  that  of  ail  commercial  refractory 
materials  except  carbon.  The  results  obtained  show 
that,  contrary  to  general  opinion,  some  silica  bricks 
containing  only  S0%  SiO„  are  as  refractory  as 
others  containing  95%  SiO  and  have  a  much 
greater  crushing  strength  than  the  latter.  The 
proportion  of  lime  and  iron  oxide  in  the  grey 
material  was  10—14%,  whereas  the  permissible 
maximum  in  good  silica  bricks  is  usually  considered 
to  be  4%.  These  results  are  confirmed  by  previous 
investigations  on  enamelled  silica  bricks  from  the 
Temple  of  Darius  (circa  500  B.C.)  which  contain 
about  11%  of  non-silicious  matter  and  do  not.  melt 
below  1730°  C.  On  determining  the  crushing 
strength  of  refractory  materials  at  various  tem- 
peratures and  plotting  the  results  on  a  tempera  ture- 
strength  diagram,  the  author  and  V,  Bodin  found 
that  clays,  bauxites,  silica  products,  and  carborun- 
dum behave  at  first  like  a  plastic  substance  and 
show  a  gradual  reduction  of  strength  with  increas- 
ing temperature,  followed  by  a  rapid  increase  and  a 
well-defined  maximum  strength  at  1000°  C,  whilst 
chromite,  magnesia,  etc.  show  no  such  maximum. 
The  only  silieious  material  which  behaved 
abnormally  was  the  grey  material  previously 
mentioned:  this  did  not  soften  on  heating,  but  was 
disintegrated  at  1500°  C.  The  remarkably  sharp 
maximum  strength  at  1000°  C.  shown  by  clays  and 
similar  materials  may  be  associated  with  the 
gradual  decrease  in  the  expansion  of  materials 
which  was  observed  bv  Edwards  and  Rigby  (Trans. 
Ceram.  Soc,  1917,  16,  271:  Mellor,  this  J.,  1917. 
12731.  If  this  is  the  case,  magnesia  and  chromite 
should  not  show  a  decreasing  expansion  when 
heated.  The  temperature-strength  graph  furnishes 
new  data  which  may  be  introduced  into  specifica- 
tions for  refractory  materials. — A.  P..  S. 


Silica  anil  other  refractory  brides  made  from  non- 
plastic  material*.  G.  W.  Mottram.  Coram.  Soc. 
Refractories  Sect.,  Oct.  17, 1918.     [Advance  proof.] 

Refractory  bricks  should  be  made  of  particles  of 
selected  sizes,  in  such  proportions  as  to  give  a 
product  with  the  required  characteristics.  In  the 
customary  method  of  grinding  ganister,  calcined 
fireclay  (grog),  and  other  non-plastic  materials 
there  is  usually  a  deficiency  in  the  proportion  of 
very  tine  material.  Fireclay  was  finely  ground  with 
two  or  three  times  its  weight  of  calcined  Stour- 
bridge fireclay  and  the  product  was  mixed  with 
ground  calcined  Stourbridge  fireclay  so  as  to  pro- 
duce a  mixture  containing  90%  of  calcined  and  10% 
of  raw  clay.  Bricks  made  from  this  mixture 
showed  no  contraction  after  repeated  burning,  and 
retained  their  sharp  edges  after  a  week's  exposure 
in  the  port,  of  an  open-hearth  steel  furnace.  The 
same  principle  may  be  applied  to  the  grading  of 
silica  or  other  brickmaking  material,  grinding 
15 — 30%  of  it  with  lime  or  other  binder  and  then 
adding  it  to  the  remainder  of  the  graded  material. 
The  durability  of  the  product  is  two  or  three  times 
as  great  as  that  made  when  the  usual  method  of 
grinding  is  used.— A.  B.  S. 


Magnesite  as  raw  material  [for  refractories], 
T.  Crook.  Ceram.  Soc,  Refractories  Sect., 
Oct.  17,  191S.        [Advance  proof.] 

The  magnesia  used  for  making  refractory  bricks 
should  be  dead-burned  and  crystalline,  with  not 
more  than  5  or  ti%  of  silica,  alumina,  and  lime,  and 
not  more  than  11%  of  iron  oicide.  Calcining  must 
be  effected  at  or  above  1400°  C,  depending  on  the 
nature  of  the  magnesite  used.  The  sintered  magnesia 
should  be  pulverised  and  graded  before  being  made 
into  bricks.  The  bricks  should  not  shrink  more 
than  15%  when  burned.  The  success  of  the  Austrian 
magnesia  bricks  appears  to  be  due  to  careful  selec- 
tion of  material,  efficient  calcining,  appropriate 
grading,  and  the  use  of  sufficient  pressure  in  making 
the  bricks.  The  magnesites  used  for  refractory 
purposes  are  spathic  breunnerite  (Styria),  spathic 
magnesite  (Quebec,  Washington,  and  Norway), 
compact  magnesite  (Greece,  California,  Italy,  India, 
and  Australia),  and  hydromagnesite  (Atlin,  B.C.). 
The  spathic  varieties  are  coarsely  crystalline  and 
show  definite  cleavage;  the  compact  or  crypto- 
crystalline  varieties  show  no  cleavage.  Spathic 
magnesite  and  breunnerite  usually  contain  lime  as 
an  impurity;  compact  magnesite  frequently  includes 
an  admixture  of  quartz,  serpentine,  and  other  forms 
of  silica,  but  little  lime  and  iron.  Breunnerite — ■ 
the  variety  of  magnesite  from  which  the  Austrian 
magnesia  bricks  are  made — contains  a  variable 
percentage  of  ferrous  carbonate  (chalybite)  in 
isomorphous  admixture.  It  has  an  average  sp.  gr. 
of  315,  whilst  that  of  pure  magnesite  is  only  302. 
On  Ignition  the  ferrous  carbonate  is  converted  into 
magnetite  which  gives  the  calcined  material  its 
characteristic  black  colour.  The  blackness  and 
magnetic  properties  of  the  calcined  breunnerite 
facilitate  the  separation  of  dolomite,  calcite,  and 
other  impurities,  which  are  not  easily  distinguished 
in  the  other  varieties  of  calcined  magnesite. 
Breunnerite  also  loses  its  carbon  dioxide  at  a  rather 
lower  temperature  than  other  forms  of  magnesite. 
The  Austrian  deposits  are  extensive,  and  the 
material  is  so  easily  quarried,  readily  purified,  and 
cheaply  burned  by  means  of  brown  coal  found  in 
the  locality  that  the  sintered  product  can  be  placed 
on  the  market  much  more  cheaply  than  other 
varieties  of  sintered  magnesia.  Breunnerite  also 
occurs  in  Quebec,  Mysore,  and  in  uncommercial 
quantities  in  the  United  Kingdom.  Spathic  mag- 
nesite resembles  marble  and  dolomite  in  texture, 
but  has  a  slightly  higher  specific  gravity.  The 
adventitious  dolomite,  serpentine,  and  other  im- 
purities in  it  should  be  separated  as  far  as  possible 
at  the  quarry,  as  they  are  less  easily  recognised  in 
the  burned  material.  Spathic  magnesite  Is  charac- 
terised by  a  very  low  iron  content  (seldom  above 
2%).  Compact  or  crypt  ocrystalline  magnesite 
usually  contains  silica  in  the  form  of  colloidal  silica, 
quartz,  or  magnesium  or  other  silicate.  Before 
use.  the  adherent  serpentine,  calcite,  etc.  should 
be  removed  by  hand  dressing.  Hydromagnesite  is 
unsuitable  for  refractory  purposes.  In  comparing 
the  four  varieties  of  magnesite.  importance  should 
be  attached  to  the  coarseness  of  the  particles,  as 
facilitating  the  separation  of  adventitious  minerals, 
and  to  the  effect  of  iron  sulphide  and  other  im- 
purities. Iron  oxide,  when  present,  may  increase 
the  thermal  conductivity  of  the  material  and  so 
induce  sintering  at  a  siightly  lower  temperature. 
The  end-product  of  calcination  (periclase'i  is  the 
same  with  each  variety  of  magnesite.  but  it  can  be 
produced  from  breunnerite  at  a  slightly  less  cost 
than  from  the  other  varieties.  The  deposits  of 
breunnerite  and  spathic  magnesite  appear  to  be 
much  larger  than  those  of  compact  magnesite  and 
are  likely,  therefore,  to  be  preferred  by  those  requir- 
ing magnesia  as  a  refractory  material.    Analytical 
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and  statistical  figures  and  details  of  tbe  distribution 
and  geological  characters  of  the  various  forms  of 
magneslte  are  given.    .\.  p..  s. 

Magnetite*    <n«i    magneaite    briokt.     W.    Donald 

Trans.  Oeram.  Soc.,  1917-18,  17.  4.s«— 501. 
Austrian  magneaite  (from  the  Veltsch  ami  neigh- 
touring  valleys),  a  massive  crystalline  spar  of  a 
yellowish-white  to  Ughl  yellow  colour  with  lamellar 
grain  and  Intrusions  of  chalyblte  (FeCO  ),  chlorite 
schists.  Berpentlne,  and  various  other  silicates,  is 
much  leas  pure  than  Greek  magneaite,  but  Is  washed 
and  carefully  hand -picked  |M.|-,,n.  and  after  en  lei  na- 
tion.   The  composltl r  the  dead-burned  product 

is  very  uniform  averaging  s.v..  MgO,  8%  We O ,, 
and  ::•  sio,.  The  sp.  gr.  of  the  raw  material  is 
24)8  to  3-1,  that  of  the  caustic  magnesia  3-2,  and 
of  the  dead-burned  product  3-648.  Grecian  mag- 
ncsiic  (chiefly  from  Euboea)  when  calcined  averages 
over  80  MgO,  3 %  CaO,  0-7  Vefi  ,  and  i%  810.. 
The  chief  Impurities  are  dolomite,  quartz,  and 
material  from  the  overburden.  The  Irregular  dis- 
tribution of  the  impurities  makes  calcination  more 
difficult  than  In  the  case  of  the  Austrian  material. 
In  the  Canadian  magneslte  deposits,  the  distribu- 
tion of  the  impurities  is  even  more  Irregular. 
Calcium  and  silicon  compounds  should  be  removed 

as  completely   as    possible  as  they   reduce  the  melt- 
ing point  of  the  magnesia.    Differences  In  the  dead 
burned    magnesia    from    the    different    sources   of 
magneaite  are  probably  due  chiefly  to  the  conditions 

of  burning  and  to  the  nature  of  the  impurities 
present.  A  scries  of  mixtures  of  iron  oxide, 
alumina,  and  silica  in  the  same  proportions  as  those 
in  which  they  occur  as  Impurities  In  13  different 
makes  of  magnesttes  had  temperatures  of  incipient 
fusion  remarkably  close  to  1100°O.  The  bulk  of 
the  magma  In  magneslte  bricks  corresponds  to  the 
average  composition  of  the  impurities,  but  some  of 
the  Impurities  form  distinct  compounds  with  the 
lime  present.  A  notable  difference  between  the  im- 
purities in  bricks  made  of  Greeian  and  Austrian 
magnesites  is  that  in  the  former  the  magnesium 
siiieates  are  much  more  bulky  and  highly  viscous 
and  do  not  penetrate  the  particles  of  magnesia  so 
uniformly  as  in  the  latter.  If  bricks  made  of 
Grecian  magneslte  are  tired  30  times  at  cone  30  the 
brown  colour  disappears,  leaving  a  mass  of  pure 
white  mineral  with  a  micro-structure  like  that  of 
Austrian  bricks.  On  re-firing  under  normal  com- 
mercial conditions,  the  brown  colour  reappears. 
Photo-micrographs  show  a  much  greater  alteration 
In  crystalline  structure  In  Grecian  bricks  re-tired 
at  1750°  C.  than  in  those  made  of  Austrian  mag- 
neslte; hence,  the  latter  are  more  durable  in  use. 
When  re-fired  at  1860°  O.,  Grecian  bricks  show 
evidence  of  the  segregation  of  Impurity  and  local 
weakness,  which  would  easily  lead  to  rupture.  In 
Austrian  magneslte  bricks  the  texture  Is  remark- 
ably uniform,  the  bricks  consisting  of  oven-sized 
pnrtieles  not  more  than  J  in.  in  diameter  and  a 
magma  which  Interpenetrates  the  particles  much 
more  uniformly  than  is  the  case  with  bricks  made 
of  Grecian  magneslte.  It  is  suggested  that  ferrous 
oxide  or  manganese  added  to  the  magneslte  would 
act  as  a  catalyst  and  secure  the  better  conversion 
of  the  magnesia  into  large  crystals  as  well  as  form 
definite  mineral  compounds  Of  greater  stability  and 
density.  Two  types  of  magneslte  brick  are  now 
made  in  Great  Britain  :  one  is  of  a  finely  ground 
material  and  weighs  7'2  -70  cwt.  per  thousand,  the 
other  is  a  coarser  material  Which  weighs  s^ — si;  ,-\\\ . 
nor  thousand  and  shows  a  greater  difference  in 
light  and  shade  between  the  particles  and  magma. 
Tn  both  types  a  large  proportion  of  the  magnesia 
is  In  the  calcined  as  distinct  from  the  de.ad-burned 
state  and  the  impurities  surround  rather  than 
penetrate  the  particles  as  they  do  in  the  fully-dead- 


burned  Austrian  bricks.    The  average  sp.  gr  of  (he 

British  made  bricks  is  only  3-435  as  compared  with 
•••"-'  lor  the  Austrian  bricks,  corresponding  to  a 
'lilloronce  in  weight  of  10-10%.  The  chief  faults  of 
British  magneslte  bricks  (which  are  mostly  made 
ot  Grecian  material)  are  spalling,  especially  in  the 
roofs  oi  electric  furnaces  where  the  bricks  also 
[end  to  be  deformed;  inability  to  resist  corrosion  by 
basic  slag,  especially  when  porous;  and  Crumbling 
'"  llllsl  after  5  n I  fix*  use  in  the  bottoms  of  open- 
hearth  ami  other  furnaces,  even  when  covered  with 
a  thick  layer  of  rammed,  sintered  dolomite  mixed 
Nvlll>  "'  '-'"  "I'  I'asic  slag  and  tar  as  a  binder 
Austrian  bricks  are  much  heller  in  these  respects 
Part   of  the  weakness  of  the  British  bricks  may  be 

due  to  the  case  with  which  they  disintegrate  when 
heated  (o  12(10°  O.  under  strong  reducing  conditions; 
at  1500°  0.  the  disintegration  is  much  less  marked 
When  minute  crystals  of  magnesia  grow  into 
larger  ones,  there  is  intense  concentration  with 
Increased  density,  and  therefore  porosity  between 

the     various     growths.     If     the     growth  '  could     be 
secured  before  or  during  the  burning  of  (he  bricks 
the   present    objectionable   shrinkage  and   spalling 
When  the  bricks  are  used  in  steel   furnaces  would 
be   avoided.     All   magnesite  bricks  fall  to   a   light 
powder  when  subjected  to  the  action  of  steam.    The 
crushing  strength  of  magnesite  bricks  depends  on 
the  temperature  and  pressure  at  which  they  are 
burned    and    the    nature   of   the    impurities.'   The 
lower  the  porosity  the  greater  the  strength  of  the 
finished    brick.     The    Austrian    bricks    are    made 
under  a    pressure  of   300  tons  and   British  bricks 
are  greatly  Improved  by  the  use  of   a   high   pres- 
sure  in  moulding    and    a     pressure    of  15   lb.   tier 
sq.    in.    during    burning.      Improvements    may    be 
sought  in  prolonged  heating  of  the  magnesite  under 
highly  reducing  conditions,  and  in  the  presence  of 
a  catalyst  rather  than  by  heating  at  excessively  high 
temperatures.      Selected    Grecian    material  "finely 
ground  with  a  suitable  proportion  of  ferrous  car- 
bonate could  probably  be  dead-burned  satisfactorily 
at    1400°— 1500°  C.    in    rotary    kilns    fas    used    in 
Austria),    if   they   could    withstand    I  he   necessary 
reducing  atmosphere.      In  the  Austrian  materiai, 
the  ferrous  carbonate  is  present  in  a  form  isomor- 
phous   with    the   magnesite.    Recent   consignments 
from  the  Greek  mines  show  that  in  the  material 
which  has  been  burned  at  1750°  C.  in  modern  gas- 
fired    shaft    kilns,    the    requisite    microstructural 
growth  has  taken  place,  though  not  quite  regularly; 
it  could  probably  be  improved  by  greater  care  in 
grinding  and  burning.    The  British-made  bricks  of 
Grecian    magnesite    which    behave    most    like   the 
Austrian   ones   in    furnace   linings  are   those  most 
closely    corresponding    in    niicrosl  ructure.     Bricks 
can  lie  made  of  Grecian  magnesite  under  suitable 
conditions  of  heat  and  pressure,  in  which  the  for- 
mation   of   crystalline   magnesia    is   complete,    and 
they  give  better  resistance   to  all  temperatures  up 
to  1750°  C.  and  to  corrosion   by  slag  or  attack  by 
furnace    atmosphere    than    Austrian    bricks.     If   a 
pressure  Of  150  tons  per  brick  is  used  in  moulding 
them,  the  finished  bricks  weigh  more  than  Austrian 
ones  of  the   same  dimensions,   but   have  the  same 
porosity   (10%).     This    is   more    than    sufficient    to 
allow  for  thermal  expansion  in  use  without  disrupt- 
ing the  briclcs.     Tt  Is  considered  that  by  the  use  of  a 
suitable   catalyst,   bricks   superior   to   the    Austrian 
ones  could  lie  made  commercially  from  Greeian  or 
other  relatively  pure  magnesite. — A.  B.  S. 


\fannesite    bricks;    Vioro-strueture    of   .      A. 

Scott.     Trans.  Coram.  Soc,  1017.  17,  475 — 185. 
COMMERCIAL  calcined  magnesite  appears  to  be  a  very 
fine-grained     amorphous    mass    of    magnesia     with 
local    double   refracting   areas  containing    the   im- 
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purities.  Dead-burned  magnesite  contains  crystals 
of  periclase,  and  magnesite  bricks  show  two  well- 
defined  types  of  structure.  In  the  first  type  there 
are  sharp  polygonal  crystals  of  periclase  containing 
some  isomorphous  iron  compound,  not  yet  identi- 
fied, which  gives  the  crystals  a  well-defined  cubic 
cleavage  not  possessed  by  pure  periclase.  The 
crystals  are  coloured  red  with  disseminated  iron 
oxide  and  contain  inclusions  of  dark  crystals  of 
magnesioferrite  (MgFe,0  ).  In  the  second  type 
-small  rounded  crystals  of  periclase  are  embedded 
in  a  crystalline  matrix  of  low  melting  point  and 
variable  composition,  containing  a  calcium  silicate — 
monticellite  (rn.pt.  1400°  C),  and  possibly  forsterite, 
together  with  another  unidentified  mineral. 
Crystals  of  the  first  type  are  found  in  bricks  having 
iron  oxide  as  the  main  impurity;  those  of  the 
second  type  are  more  common  in  magnesite  con- 
taining appreciable  quantities  of  lime  and  silica, 
but  some  bricks  contain  both  types  of  crystals.  In 
the  manufacture  of  magnesite  bricks  the  first  type 
is  the  more  valuable,  as  the  silicate  matrix  in  the 
second  type  is  too  fusible  an  ingredient  and  should, 
if  possible,  be  eliminated.  The  conversion  of  the 
amorphous  magnesia  into  large-grain  crystals  of 
periclase  is  facilitated  by  silieious  impurities, 
in  presence  of  which  the  magnesia  is  dis- 
solved, and  re-precipitated  as  periclase.  This 
inn-case  in  grain  size  results  in  an  increase  in  the 
sp.  gr.  of  the  material,  the  amorphous  magnesia 
corresponding  to  Mellor's  o-form  and  the  periclase 
to  his  /3-form  (this  J..  1917,  551).  Owing  to  the 
matrix  facilitating  crystallisation,  it  is  difficult  to 
discriminate  the  fragments  of  dead-burned  mag- 
nesia in  bricks  which  have  been  in  use  for  a  long 
time,  as  sections  of  them  show  a  uniform  structure. 

—A.  B.   S. 

Zirconia;  its  occurrence  and  application.  H.  C. 
Meyer.  Ceram.  Soc.  Refractories  Sect.,  Oct.  lsj 
1918.     [Advance  proof.] 

Zirconia  occurs  chiefly  in  the  Caldas  region,  Brazil, 
as  a  mechanical  mixture  of  brazilite,  zircon,  and 
an  unnamed  zirconium  silicate  readily  soluble  in 
hydrofluoric  acid  and  containing  about  75%  ZrO„. 
Small  briquettes,  measuring  36  x  20  x  5  mm.,  were 
made  and  burned  at  1427°  C.  A  briquette  made  of 
pure  zirconia  (99%  ZrOJ  was  quite  soft  after  dry- 
ing and  when  burned  could  be  scratched  with  the 
finger  nail.  A  briquette  of  water-ground  ore  con- 
taining about  84%  ZrO„  was  extremely  dense  and 
hard.  A  briquette  of  partially  purified  material, 
containing  about  95%  ZrO,,  was  also  very  dense 
and  hard.  Another  briquette  made  from  CO  grms. 
of  ore  (80-mesh)  and  40  grms.  of  water-ground  ore 
li.ul  a  linear  shrinkage  of  only  3%,  a  rather  coarse 
texture,  and  considerable  tensile  strength.  Other 
briquettes  made  by  ramming  the  material  in  the 
form  of  a  "  si  ill"  mud  "  into  a  steel  mould,  drying, 
and  then  burning  at  1G00°  C.  gave  the  following 
results :  Zirconia  ore  bonded  with  magnesium 
chloride  solution  of  sp.  gr.  1-23  :  showed  no  fusion, 
slight  shrinkage,  hardness  greater  than  glass,  very 
dense  texture,  great  toughness:  it  was  corroded 
by  ferrous  oxide.  Zirconia  ore  bonded  with  water 
vapour  gave  similar  results.  A  mixture  of  equal 
parts  of  zirconia  ore  and  dead-burned  magnesia 
bonded  with  magnesium  chloride  solution  of  sp.  gr. 
1  I'-':  fused  io  ;,  spongy  mass  of  dirk  colour.  A  mix- 
ture of  zirconia  ore  10%,  dead-burned  magnesia 
sv  .  magnesium  chloride  (sp.  gr.  1-23)  2%,  gave  a 
light  brown,  hard  and  dense  product,  with  sharp 
corners,  no  signs  of  fusion ;  it  was  not  corroded  by 
ferrous  oxide.  Zirconia  ore  bonded  with  water- 
glass  of  sp.  gr.  1-26  gave  an  extremelv  hard,  dense 
product,  not  fused,  and  slightly  cracked.  Bri- 
quettes made  of  zirconia  ore  (SO-mesh)  calcined 
magnesia,    and    water-ground    zirconia    ore   had    a 


rather  loose  texture,  but  were  resistant  to  abra- 
sion and  of  fair  tensile  strength;  when  white  hot 
could  be  dropped  into  water  without  damage.  Full- 
sized  bricks  made  of  zirconia  ore  with  5%  of  fire- 
clay,  burned  in  a  silica  brick  kiln  at  1640°  C, 
softened  at  a  temperature  well  below  the  fusion 
point  of  the  ore.  After  being  in  contact  with 
carbon  at  1800°  C.  for  1J  hours,  the  surface  was 
less  affected  than  magnesia  bricks,  but  more  so 
than  carborundum.  A  satisfactory  commercial 
process  for  the  manufacture  of  zirconia  bricks 
consists  in  grinding  the  crushed  ore  to  al  ou1 
00-mesh  in  a  dry  pan.  All  particles  finer  than 
100-mesh  are  removed  and  the  coarser  material 
is  mixed  with  an  equal  weight  of  the  fine  water- 
ground  ore,  made  into  a  stiff  paste,  and  moulded 
in  the  same  manner  as  silica  bricks.  The  bricks 
are  dried  very  slowly  and  are  then  burned.  The 
percentage  of  loss  due  to  cracked  and  warped 
bricks  is  rather  high,  but  the  damaged  pieces  may 
be  reground. 

Zirconia  may  also  be  used  in  combination  with 
yttrium  in  Nernst  glowers,  as  a  substitute  for  lime 
in  '•  magic  "  lanterns  and  in  pencils  for  Bleriot 
headlights,  in  the  production  of  an  acid-proof 
enamel,  as  aa  addition  to  fused  silica  ware  to  pre- 
vent devitrification,  and  as  a  substitute  for  bismuth 
salts  in  X-ray  photography. — A.  B.  S. 

Refractories;  Electric   furnace   treatment   of  . 

R.   S.   Hutton.     Trans.   Ceram.   Soc.   1917-18,   17, 
230—243. 

Electric  furnaces  have  only  been  used  to  a  rela- 
tively small  extent  in  the  manufacture  of  refrac- 
tory materials.  In  the  preparation  of  raw  material. 
the  chief  advantage  which  electric  furnace  treat- 
ment can  offer  is  in  the  facility  with  which  fully 
shrunk  material  may  be  obtained  and  the  ease  with 
which  some  of  it  may  be  purified  and  so  rendered 
more  refractory.  Where  actual  fusion  of  the  refrac- 
tory material  is  required  a  simple  arc  furnace  will 
generally  prove  the  most  useful,  but  a  resistance  fur- 
nace is  more  efficient.  In  one  series  of  trials  about 
half  a  ton  of  highly  shrunk  magnesia  was  produced 
by  completely  embedding  a  vertical  carbon  rod 
50  cm.  long  and  2  cm.  diameter  in  the  material  to 
be  heated,  and  passing  a  current  of  400  amps,  at 
30  volts  through  the  rod  for  2  hours  at  a  time.  The 
energy  consumption  was  only  117  kilowatt-hours 
per  kilo,  of  shrunk  magnesia.  Only  small  articles 
can.  at  present,  be  burned  in  an  electric  furnace. 
but  carbon  plates  coated  with  carborundum  and 
held  in  graphite  water-cooled  terminals  may  form 
the  basis  of  a  larger  technical  furnace  for  use  at, 
2000°  C— A.  B.  S. 

Refractoru  materials;  Relative  volatilities  of . 

W.  R.  Mott.    Amer.  Electrochem.  Soc,  Sep.  30 — 
Oct.  2,  1918.     [Advance  copy.]    34  pag<  s. 

The  apparatus  used  was  a  Helios  photo-engraving 
lamp  with  a  metal  case  having  a  pin-hole  12  in. 
from  the  arc,  allowing  the  image  of  the  arc  to  be 
projected  on  a  suitable  screen  in  a  dark  room,  thus 
magnifying  it  20  diameters.  The  arc  required 
25  amps,  at  50  volts.  The  carbons  were  ordinary 
12  in. xi  in.  high-grade  solid  enclosed  arc  carbons 
with  an  ash  of  005 — 010%,  the  lower  positive  one 
having  a  cup-shaped  hole  (f  x  f  in.)  at  its  end. 
About  10  mgrms.  of  the  refractory  material  was 
placed  in  the  cup  and  heated  for  3  minutes  by  the 
electric  are  so  that  the  vapour  from  the  volatilised 
material  travelled  from  the  positive  to  the  negative 
electrode.  The  deposits  on  the  latter  were  arranged 
accurately  in  a  position  and  in  an  order  depending 
on  their  relative  volatility.  The  results  were  com- 
pared with  those  from  tungsten  (b.pt.  t>000°  C). 
and  iron  saturated  with  carbon  (b.pt.  3500°  C).    The 
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temperature  of  the  positive  crater  <>i'  a  carbon  arc 
was  taken  as  3700    C. 

Of  ten  methods  tried,  the  most  accurate  was  one 
of  fractional  distillation,  though  mixtures  of  lead 
ami  bismuth,  tin  and  copper,  and  nickel  and  iron 
volatilised  al  practically  the  same  temperature. 
This  method  is  less  satisfactory  with,  metals  In 
which  carbon  Is  soluble.  With  oxides,  the  experi- 
ments usually  resolve  themselves  Into  a  study  of 
the  order  of  reduction  by  carbon.  On  beating  mix- 
tores  of  various  refractor]  materials  with  iron,  the 
change  from  the  iron  arc  to  that  of  the  refractory 
residue  ran  be  readily  observed.  Tungsten  Is  left 
aa  a  una)  residue  when  a  mixture  of  it  with  any 
other  material  is  distilled.  Tungsten  carbide  de- 
composes Into  iis  constituents  and  the  carbon  vola- 
tilises. Xext  to  tungsten  tantalum  is  least  volatile. 
Zirconium  carbide  is  the  least  volatile  carbide.  The 
following  oxides  volatilise  in  the  order  given: 
K,o.  Na  .11.  Li,o,  V.O„  B.O„  BaO,  SrO,  MnO, 
ivo.  Cob,  NlO,  fro.  TIO,,  V.O.,  SIO.,  CaO, 
MgO,  ALO,  Tl  O. ,  V.O.,  Er.O,,  CcO..*Nd..o.1, 
La.O,,  Bed,  TtsO,,  ZrO,,  and  ThO,  last.  The 
boiling     points     of     the     following     refractory 

..-.ides  were  estimated  from  the  distance  in 
the  are  Image  from  the  crater  In  the  refrac- 
tory material,  this  being  roughly  propor- 
tional to  the  volatility:  BaO  2000°C,  TIO.  below 
::noo°  c,  CrO  30()n  i  •..  i  -at  I  3400°  C,  SIO,  3500°  C, 
MgO  3G00°"c:.  Al  O,  3800°  C,  and  BeO"  3900°  C. 
Other  boiling  points,  determined  by  fractional  dis- 
tillation of  mixtures  of  the  material  with  one  of 
known  boiling  point,  arc:  iron  saturated  with 
carbon  35nn-  C.  palladium  3000°  C,  carbon 
3700°  C,  chromium  carbide  3800°  C,  vanadium 
carbide  3900°  C,  rhodium  4000°  ('..  platinum 
4050°  C,  uranium  carbide  1100°  C,  ruthenium 
4160  C,  lanthanum  oxide  4200°  C,  titanium  car- 
bide 1300  C,  yttrium  oxide  4300°  C.  columblum 
(niobium)  carbide  4800°  0-,  zirconium  oxide 
1300  0.,  thorium  oxide  1400°  0.,  iridium  4400°  C, 
osmium  i  i"iu  «'..  molybdenum  carbide  4500  O, 
yttrium  carbide  4600° C,  thorium  carbide  5000°O., 
zirconium   carbide  5100 '  C,    lanialum    (carbide?) 

:,: !.,  and  tungsten    (carbide)  0000°  C.    Carbon 

sublimes  at  3700°  C.  and  boron  nitride  at  near 
3000°  C.  The  boiling  point  in  absolute  degrees 
divided  by  the  melting  point  gives  a  ratio  (average 
1-8)  which  is  similar  for  similar  elements  in  the 
periodic  table    and  characteristic  of  all  elements 

except  the  alkali  metals,  the  heaviest  easily  re- 
duced elements,  and  the  non-metals.  A  biblio- 
graphy on  Hie   subject   is  included. — A.   I'..   S. 

Firebrick    from    tin:   crown   of  an   electric   steel- 
melting   furnace.    \v.   .1.    Bees.    Trans.   Ceram. 

Soc,  r.>i7-i\  17,  2i-    249. 

a  ctbehbick  from  the  crown  of  a  fc-ton  Greaves- 
Btchells  electric  steel-furnace  which  had  lasted  for 

II")  charges  and  had  proved  much  more  durable 
than  silica  brick,  was  made  of  a  refractory 
bauxite  clay  from  the  Millstone  Grit  lavas  of  Ayr- 
shire.    The    notable    features   of   the   brick   are    its 

high   refractoriness  (cone  37)  and  the  proportions 

of  silica  i51S''.  I,  alumina  (88-7%),  titanic  oxide 
(6-08%),  and  iron  oxide  (1-58%)  which  il  contains. 

—A.  B.   S. 

[Plaster    pottery]    moulds;    Deterioration    of   

during  storage.    J.    W.    Mellor,    Trans.   Ceram. 
Soc.,  1917  is.  17,  331—335. 
I'm-ih;  moulds— especially  those  used   In  casting 
Clay  containing    soluble   salts — deteriorate  and   be- 
come ••  rotten  "  if  stored  in  a   damp  state  owing  to 

the  formation  of  crystals  of  sodium  sulphate.  To 
prevent  this  deterioration  the  moulds  should  be 
dried  as  rapidly  and   thoroughly  as  possible  after 


being  used  and  should  be  stored  in  a  dry  place 
where  no  moisture  can  condense  on  them. — A.  B.  s. 

Quaternary  [pottery]  mixtures;  .1  method  for  the 
graphic  determination  of  — .  H.  S.  Newman. 
Trans.  Ceram.  Soc,  1917-18,  17,  330—  33!). 

TBI  Composition  Of  a   quaternary   mixture    may    be 

graphically  represented  by  the  perpendicular  dis- 
tance of  a  point  from  the  four  sides  of  a  square, 
and  tin-  author  suggests  that  the  composition  of 
mixtures  of  ball  clay,  stone,  china  clay,  and  flint. 
as  used  by  potters,  may  be  represented  by  such  a 
square  diagram.  No  mixtures  having  more  than 
50%  Of  any  one  constituent  can  be  represented  by 
such  a  diagram. — A.  B.  S. 

Fritted  glazes;  Investigation  of  the  solubility  of 

lead  in .    P.  Bartel.    Sprechsaal,  1918,  51,  25, 

31,  35,  39,  43.    '/,.  angew.  Chem.,  191s,  31,  Ret, 
200. 

The  author  subjected  frits  with  a  composition  rang- 
ing from  rbO.ir.SiO,  to  rbO,4SiO,  which  had 
been  ground  to  pass  completely  through  a  No.  175 
sieve,  to  I  he  act  ion  of  4%  acel  Ic  acid  under  the  con- 
ditions of  the  German  official  test  for  determining 
the  solubility  of  lead  in  glazed  ware  (see  this  J., 
Pill),  .".54).  It  was  found  that  the  resistance  of  the 
glaze  to  the  acid  was  not  proportional  to  the  silica- 
content  of  the  glaze,  but  that  it  increased  with  the 
silica  content  up  to  2-5  niols.  Si02  per  mol.  PbO 
and  i  hen  diminished  with  more  silicious  glazes. 
On  replacing  a  part  of  the  lead  oxide  by  soda. 
potash,  lime,  baryta,  magnesia,  or  zinc  oxide,  less 
lead  was  dissolved  by  acetic  acid.  On  the  addition  of 
alumina  to  the  material  used  for  the  frits,  the  solu- 
bility of  the  lead  was  still  further  diminished  and 
was  reduced  to  nil  in  several  frits  containing  either 
Na„0,  K,0,  CaO,  BaO,  MgO,  or  ZnO.  Of  the  817 
frits  examined,  430  yielded  less  than  2%  of  lead  to 
the  acetic  acid  solution;  of  these  11  were  simple 
lead  silicates  containing  alumina,  79  contained 
soda,  04  potash,  74  lime,  50  baryta,  85  magnesia. 
and  07  zinc  oxide.  Of  these  frits  14  contained 
1-5  mols.  Sio.:  24,  1-75  SiO,;  37,  20  SK)2:  47, 
2  25   Sio, :  48,  2-5  SiO,;  49,  2-75  SiO, ;  52.  3  SiO„; 


39,  3-25  SiO, 


SiO, 


3-75  SiO,:  41,  4  SiO, 


Most  of  the  frits  which  contained  1-5  SiO,  were 
clear,  but  those  containing  2-75  or  more  SiO,  were 
seldom  so.  The  addition  of  boric  acid  to  reduce 
the  viscosity  and  the  melting  point  of  the  frit 
was  unsatisfactory. — A.  B.  S. 

Hydraulic  separation.    Draper.    Nee  i. 

Refractories  in  steel  production.    Reynolds.    See  X. 

Refractories  U\   tine  industry.    Audley.    See  X. 

Patents. 
Glass  chemical    nine  [measuring  cylinders,  etc.'\. 

A.     Mond,    London.      Eng.    Bat.    119,297,    3.10.17. 

(Appl.  14.293A7.) 
GRADUATED  measuring  cylinders  and  the  like  are 
made  of  a  glass  lube  of  uniform  bore  fitted  with 
a  detachable  plug  or  stopper  which  serves  as  a  foot 
and  may  be  removed  to  facilitate  cleaning  the 
vessels.  The  cost  of  grinding  in  the  foot  is  com 
pensated  by  the   reduced  cost  of  graduation. 

—A.  B.   S. 

Glass  cylinders;  Device  for  use  in  connection  villi 

the  drawing  of .    F.  M.  Franeart,  Springdale, 

Pa.     L'.S.   Bat.  1,272,052.    10.7.18.     Appl.,  17.4.10. 
The  tube  through  which  the  glass  is  drawn  is  pro- 
vided with  a  .skirt  at  its  lower  end  and  an  inner 
annular   recess    or   trap  above   the   skirt,   so   that 
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when  the  tube  is  depressed  into  the  glass  around 
the  drawing  area,  the  surface  impurities  flow 
towards  and  are  trapped  in  the  recess. — A.  B.  S. 


— .      L.    T.    Sherwood, 
Pat.    1,277,403,    3.9.1S. 


Glass;    Manufacture    of   — 

Connellsville,    Pa.      U.S. 

Appl.,  18.11.16. 
In-  the  manufacture  of  glass  from  a  batch  contain- 
ing   nitre-cake,     carbon    is    added    in    proportion 
amounting  to  at  least  11%  of  the  nitre-cake. 

—A.  B.  S. 

Silica    bricks;  Manufacture  of  .       Soc.  Anon. 

des  Prod.   Refractaires  de  l'Ouest,  Paris.     Eng. 

Pat.  11S,11G,  6.8.18.     (Appl.  12,788/18.)  Int.  Conv., 

0.8.17. 
Disintegrated  or  calcined  quartz  or  quartzite  con- 
taining 95%  of  silica  is  crushed,  and  part  of  it  is 
then  ground  to  flour,  re-mixed  with  the  crushed 
material  in  suitable  proportions,  and  the  mixture 
made  into  silica  bricks  in  the  customary  manner. 

—A.   B.   S. 

Refractory  tricks,  blocks,  tuyeres  and  the  like  cm- 
ployed  in  connection  with  furnaces  for  smelting 

metals,  etc.;  Manufacture  of  .    H.  E.  Mason 

and  A.  Couper,  Horwich.  Eng.  Pat.  119,101, 
27.9.17.  (Appl.  13,9011/17.) 
Refractory  blocks,  etc.  are  made  by  mixing  finely 
ground  calcined  magnesite  with  water  and  6%  of  a 
fluxing  agent  such  as  basic  slag,  iron  oxide,  iron 
ore,  metallic  iron,  or  iron  slag  (either  singly  or 
mixed  in  any  desired  proportions)  and  1%  of  a  salt 
or  salts  of  boric  acid  and/or  perboric  acid.  Alter- 
natively, the  goods  so  made  may  be  reduced  to 
powder  and  re-made  after  the  addition  of  water  or 
other  liquid,  or  raw  magnesite  may  be  used  instead 
of  the  calcined  material  and  the  burned  blocks  may 
be  ground  and  re-made.  The  fluxing  agents  and 
salts  may  be  mixed,  made  into  blocks  and  calcined ; 
the  product  may  then  be  ground  to  powder,  mixed 
with  calcined  magnesite,  and  made  into  blocks, 
"  etc.— A.  B.  S. 

Tunnel  furnaces.  E.  E.  Brand,  Halsingborg, 
Sweden.  Eng.  Pat.  119,360,  2.1.18.  (Appl.  14/18.) 
In  a  tunnel  kiln  having  three  compartments  for 
preheating,  heating,  and  cooling  respectively,  aper- 
tures are  formed  throughout  the  entire  length  of 
the  roof  and/or  walls  of  the  cooling  chamber, 
through  which  air  is  forced  at  right  angles  to  the 
customary  current  of  air  passing  through  the  tunnel, 
thereby  cooling  the  goods  more  effectively. — A.  B.  S. 

Brick-kiln.    E.  H.   A.  Bollbuck.  Los  Angeles,  Cal. 

U.S.  Pat.  1,277,539,  3.9.18.  Appl.,  28.9.16. 
A  kiln  is  provided  with  stationary  partitions  fitted 
with  doors  so  as  to  form  a  number  of  compartments 
which  communicate  in  series  and  also,  when  the 
doors  are  opened,  in  parallel.  Independent  fur- 
naces or  burners  on  the  top  of  the  kiln  communi- 
cate with  the  different  compartments,  and  damper- 
controlled  flues  in  the  lower  part  of  each  compart- 
ment communicate  with  the  main  flues  in  the  walls 
of  the  kiln.— A.  B.  S. 


Enamelling  metal  articles  and  furnace  therefor. 
P.  Dupont,  Paris.  Eng.  Pat.  114,018,  14.2.18. 
(Appl.  2007/18.)    Int.  Conv.,  30.3.17. 

A  bath  or  other  article  to  be  enamelled  is  placed 
in  a  furnace  of  similar  shape,  composed  of  very 
porous  refractory  material,  covered  externally  with 
a  metal  casing,  which  is  separated  from  it  by  a  very 
narrow  space.  The  furnace  is  heated  by  a  mixture 
of  gas  and  air  preheated  by  the  waste  gases  and 
injected  into  the  space  between  the  refractory 
material  and  the  casing,  and  ignited  on  the  inner 
surface  of  the  refractory  material  by  means  of  a 
series  of  independent  burners.  The  products  of 
combustion  circulate  between  the  refractory 
material  and  the  article  to  be  heated,  and  pass 
through  two  discharge  passages,  one  in  the  base 
and  the  other  in  the  cover  of  the  furnace,  to  a  sup- 
plementary furnace  which  is  used  for  preheating 
the  articles  to  be  enamelled.  The  cover  of  the  fur- 
nace is  also  of  porous  refractory  material,  but  the 
angles  are  provided  with  pieces  of  non-porous  re- 
fractory material.  The  refractory  material  is 
rapidly  raised  to  incandescence  and  when  the  article 
to  be  enamelled  has  reached  the  requisite  tem- 
perature, the  cover  is  removed  and  the  surface  of 
the  article  is  covered  with  powdered  enamel.  In  an 
alternative  arrangement,  tbe  refractory  material 
may  be  much  thinner  and  non-porous;  it  is  then 
preferably  strengthened  by  a  metal  casing  and  is 
heated  by  a  series  of  burners,  the  flames  from 
which  burn  in  the  space  between  this  casing  and 
an  outer  easing. — A.  B.  S. 


Refractory  article  and  method  of  making  same. 
S.  C.  Linbarger,  Assignor  to  The  Carborundum 
Co.,  Niagara  Falls,  N.Y.  U.S.  Pat.  1,277,227, 
27.8.18.    Appl.,  22.3.18. 

Crystalline  silicon  carbide  is  added  to  refractory 
mixtures  of  graphite  and  clay  in  order  to  lessen  or 
prevent  the  formation  of  parting  planes  in  the 
moulded  mass. — A.  B.  S. 


K.-BUILDING  MATERIALS. 

Cement;    Elasticity    of    neat    .       L.    Jouaue. 

Comptes  rend.,  1918,  167,  591—593. 

To  investigate  the  elasticity  of  mortars  and 
concretes,  prisms  of  the  material  are  placed 
horizontally  with  one  end  fixed  solidly  in  a  wall 
or  vice,  the  other  being  held  in  a  clip  suspended 
from  a  hook  attached  to  the  beam  of  a  balance  and 
carrying  beneath  it  a  funnel.  The  movements  of 
the  free  end  of  the  test-piece  are  shown  by  a  mirror 
attached  to  the  knife-edge  of  the  balance.  Sand 
flows  into  the  funnel  at  a  definite  rate  until  a 
definite  load  is  applied  to  the  free  end  of  the  test- 
piece,  after  which  the  supply  is  cut  off  by  an 
electrically  controlled  device  which  also  opens  a 
valve  in  the  bottom  of  the  funnel  so  that  the  sand 
flows  out  at  the  same  rate  as  it  had  entered.  In 
one  experiment,  a  test-piece  made  of  a  mixture  of 
1000  grms.  of  cement  and  350  grms.  of  water, 
1  measuring  when  air-dried,  3S-6  cm.  x  2-96  cm.  x 
143  cm.  and  weighing  28607  grms.,  was  subjected 
to  loads  gradually  increasing  to  500  grms.  The 
deflections  showed  that  with  loads  too  small  to 
produce  permanent  deformation  the  material  has 

Tl» 
a  clearly  marked  coefficient  of  elasticity  E  =    ^p, 

where  P  =  load  in  kilos.,  /  =  corresponding  defor- 
mation in  em.,  I  =  distance  between  the  points  of 
support  at  each  end  of  the  test-piece,  a  =  breadth, 
and  6  =  thickness  of  the  test-piece.  The  elasticity 
was  also  determined  by  vibrating  the  test-piece  and 
recording  the  oscillations  (45'5  per  sec.)  on  a 
smoked  sheet.    In  this  case 

48(frr2N2^ 


in  which  d  is  the  density  in  grms.  per  c.c,  N  = 
number   of  oscillations  per  sec,   and    I  =  distance- 
between  the  fixed  and  free  ends  of  the  test-piece. 
The  test-piece  examined  had  a  coefficient  of  elas- 
ticity of  1080  x10s  kilos,  per  sq.  cm.   by  the  first 
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method  and  1-074X10*  kilos,  pec  sq.  cm.  by  the 
second  one.  Equally  concordant  results  were 
obtained  with  other  test-pieces.-  A.  B,  s. 

Pah  \  cs. 

Timber  ami  oilier  materials;  Process  and  appara- 
tus for  preserving  and   drying  .    G.  1?.  and 

<;.   \v    McMullen,   Picton,  Ont..  -Canada.    U.S. 
Pat   1,277,619,  8.9.18.    Appl.,   1.9.16. 

The  maty  rial  to  be  dried  is  subjected  in  a  closed 
chamber  to  a  saturated  atmosphere  which  is  raised 
rapidly  to  the  maximum  sate  temperature.  It  is 
then  dried  by  causing  a  rapid  current  of  air  at  or 
below  it;o°F.  (71°  C.)  to  Bow  over  it.  ihe  humidity 
of  the  air  being  regulated  so  that  the  moisture 
evaporates  from  the  surface  or  the  material  at  the 
same  rate  as  it  passes  i>.\  capillary  action  from  the 
Interior  to  the  surface.  A  portion  of  the  moisture- 
laden  air  is  allowed  to  escape  and  is  replaced  by 
dry  air,  the  humidity  of  the  air  being  gradually 
decreased. — a.  B.  s. 

Cement;    X-ray-protective    .       P.    Foetschkc, 

Miltord.   Del.     U.S.   Pat.    1,278,010,  3.9.18.    Appl., 

8.10.18. 

a  cement  for  obstructing  X-rays   is  composed  <>f 

lead    carbonate    2    parts,    cement-forming    powder 

1  part,  and  a  liquid  added  to  produce  a  plastic  mass. 

—A.  B.  S. 

Ftreprooflng  composition.  U.S.  Pat.  I,'_>"0,742.  Seel. 

Slaking   lime.     U.S.    Pat    1.277.S55.     See   VII. 


X.-METALS;     METALLURGY,   INCLUDING 
ELECTRO-METALLURGY. 

Refractories    used    in    steel   production;   Essential 

properties  of .    A.  Reynolds.    Trans.  Oram. 

Soc.,  1917— is,   17,  3S5-  168. 

The  author  maintains  that  molten  steel  can  be 
partially  oxidised  by  silica  and  silicious  slags,  the 
resulting  ferrous  oxide  Causing  segregation.  In 
the  production  of  steel  the  removal  of  each  acid 
and  base  from  the  ore  charge,  including  fluxes, 
should  be  a  distinct  metallurgical  process,  and  the 
different  stages  should  be  conducted  in  separate 
furnaces,  suited  for  one  and  unsuitable  for  another 
step.  The  use  of  silicious  materials  and  clays  in 
the  production  of  casting  nozzles  and  ladles  should 
be  avoided.  The  production  and  retention  of 
perfect  steel  is  impossible  if  it.  comes  into  contact 
with  any  material  which  is  neither  neutral  nor 
basic,  suitable  neutral  or  basic  materials  must  be 
found  to  take  the  place  of  the  acid  refractories  now 
used.  A  further  objection  to  add  linings  for  ladles, 
etc.,  iu  addition  to  their  oxidising  action,  is  that 
they  become  covered  with  manganese  monosilicate 
which  is  rapidly  "  roasted  "  as  the  ladle  is  emptied 

and  the  manganese  anil  iron  oxides  produced  will 
spoil  any  steel  which  is  next  poured  into  the  ladle. 
The  reduction  of  the  alkaline  oxides  iu  the  refrac- 
tory lining  Of  a  steel  furnace  at  1500°  C.  yields 
metals  which  are  powerful  Catalytic  agents  and 
may  bring  about  many  unsuspected  reactions. 
Including  the  conversion  of  magnesia  into  an  agent 
which  oxidises  steel  and  the  possible  nilrogenation 
of  the  steel.  The  presence  of  these  oxides  in 
refractories  should,  therefore,  be  avoided.  Acid 
hearths  have  the  advantage  of  providing  for  the 
rapid  formation  of  silico-manganese  (MnSl),  which 
is  one  of  ihe  most  powerful  deoxidants,  and  thus 
produce  belter  steels  than  basic  furnaces.  Basic 
refractories  must  be  free  from  alkalis  and  from 
occluded  oxygen.  Alkalis  in  the  form  of  silicates 
are  undesirable,  but  less  harmful  than  the  alkaline 


oxides.       Acid    silicates   or    silica    should    be    abso- 
lutely    excluded.  I.ime     or     dolotnile     is     only 

admissible  under  such  conditions  of  high  tem- 
perature that  it  remains  caustic.  New  refrac- 
tories such  as  zireouia  are  useless  unless  their 
heats  of  formation  are  extremely  high  and  their 
protoxides  "  unroaslable."  Improved  niagnesile 
bricks  and  neutral  or  basic  aluminium  and  magnes- 
ium silicates  are  Ihe  most  promising.  They  musl 
he  made  from  mixtures  and  treated  so  that  at  leasl 
I  hi'  working  lace  is  free  from  acid  portions.  Thus, 
a  mixture  of  fireclay  and  alumina  would  be  very 
slightly  less  harmful  than  fireclay  alone.  The 
maximum  temperature  which  such  materials  need 
to  resist  is  somewhat  below  lti0()°  <_'.  In  Ihe  manu- 
facture of  crucible  sleel  a  three-pair  equilibrium 
of  slag-metal,  slag-crucible,  and  metal-crucible  may 
be  obtained,  but  it  is  Impossible  to  obtain  the  triple 
equilibrium  slag-metal-crucible.  The  "cutting"  of 
the  crucible  at  the  junction  of  metal  and  slag  is 
therefore  Inevitable  ami  its  disastrous  effects  can 
only  lie  avoided  by  using  successively  smaller 
charges  of  material  each  lime  the  crucible  is  used. 
In  newly  built  or  repaired  acid  open  hearths,  the 
steel  made  from  the  first  charge  is  of  Inferior 
quality,  on  account  of  the  silicic  acid  in  the  hearth 
oxidising  the  irou  in  Ihe  charge.  A  series  of  new- 
crucibles  in  which  pieces  of  Swedish  Bessemer  ingot 
were  melted  showed  clearly  that  the  crucibles  acted 
like  an  acid  open  hearth  in  cntulytically  oxidising 
some  of  the  iron  and  absorbed  a  considerable  pro- 
portion of  manganese  from  the  sleel.  The  slag  pro- 
duced absorbed  silica  from  the  crucibles.  In  the 
proposed  final  process  of  deoxidalion  or  "  finishing  " 
of  the  steel,  by  the  addition  of  silico-manganese  to 
Ihe  previously  refined  metal,  Ihe  lining  of  the  fur- 
nace should  be  nearly  neutral  or  basic.  Both  the 
slag  and  lining  must  be  quite  inactive  to  iron  and 
must  therefore  be  as  free  as  possible  from  iron  or 
manganese  silica  I  es.  A  lining  of  aluminium  mono- 
silicate  with  a  trace  of  alumina  or  of  magnesium 
n silicate  would  be  refractory  if  rendered  suffi- 
ciently basic,  and  it  should  be  possible  to  prepare 
the  latter  from  pure  quartz  and  a  magnesia  which 
had  been  freed  from  irou,  manganese,  and  alkalis  by 
a  wet  process.  Bricks,  stoppers,  and  nozzles  for 
such  a  furnace  may  be  made  of  a  mixture  of  fire- 
clay and  bauxite  in  the  proportions  required  to  form 
sillimanile  and  their  surface  fused  in  a  special 
furnace  (see  Eng.  Pat.  111,355;  this  J.,  1918,  .-,1  *). 
Basic  nozzles  and  stoppers  are  not  satisfactory,  as 
they  do  not  remain  caustic,  readily  decrepitate,  and 
so  spoil  the  steel,  as  Ihe  decrepitated  matter  is 
worse  than  slag  in  an  ingot.  Some  refractories  are 
unexpectedly  volatile  under  reducing  conditions  at 
temperatures  several  hundred  degrees  below  their 
normal  softening  point.  Thus,  the  gas  flues  of  two 
large  producers  were  choked  with  a  light  feathery 
deposit  containing  (13%  of  silica.  Several  small 
crucibles  made  of  kaolin  and  alumina  in  proportions 
to  form  aluminium  monosilicate  and  others  made 
of  magnesite  were  buried  In  a  loose  carbon  resist- 
ance furnace  and  charged  witii  steel.  They  were 
heated  slowly  and  all  with  the  exception  of  one  of 
Ihe  magnesite  crucibles  fumed  away  before  the 
steel  was  molten  (i.e..  below  1-150°  0.).  The  old 
crucible  Withstood  three  treatments  before  it  failed 
ami  appeared  to  be  free  from  some  unknown 
catalyst  which  was  present  in  the  others.  The  iron 
and  manganese  volatilised  in  electric  are  furnaces 
form  protoxides  which  attack  the  silicious  roof  of 
the  furnace.  The  corresponding  vapours  in  gas- 
lii-ed  furnaces  form  higher  oxides  which  "season 
and  actually  improve  Ihe  roofs.— A.  B.  S. 

Steel:  Heterogeneity  nf .    H.  Be  Ohatelier  and 

B.  Bogltch.    Comptes  rend.,  1018,  167,  ATI— All. 
The   polished   surface  of  commercial   steels,   when 
attacked    by    suitable   etching    reagents,    shows   a 
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heterogeneous  structure  visible  to  the  naked  eye. 
This  iuacrographic  heterogeneity  is  unaltered  by 
heat  treatment,  and  Stead  (this  J.,  1915.  616) 
attributed  it  chiefly  to  the  unequal  distribution  of 
phosphorus.  The  authors'  experiments  lead  to  the 
view  that  the  heterogeneity  is  entirely  due  to  oxygen 
in  solid  solution  in  the  steel,  and  that  neither 
phosphorus  nor  sulphur  has  any  direct  influence. 
Electrolytic  iron,  with  or  without  the  addition  of 
iron  phosphide  or  sulphur,  when  melted  in  an 
atmosphere  of  hydrogen  was  homogeneous  on 
etching,  but  the  same  metal,  if  melted  with  access 
of  air,  or  with  addition  of  iron  oxide,  showed  a 
heterogeneous  structure.  If  heated  below  its 
melting  point  the  heterogeneity  only  occurred  in 
ihe  surface  layers.  In  cast  steels  as  the  metal 
solidifying  last  will  be  the  richest  in  oxygen, 
heterogeneity  is  particularly  marked  in  segregated 
areas.  The  difference  between  the  electrical  resist- 
ance of  steel  as  calculated  from  the  chemical  com- 
position (which  excludes  oxygen),  and  as  actually 
determined,  is  considered  to  be  due  to  the  influence 
of  oxygen  in  the  steel. — C.  A.  K. 


Hardened  steel;  Spontaneous  generation  of  heat  in 

recently .    C.  F.  Brush,  R.  A.  Hadfield,  and 

S.  A.  Main.    Proc.  Roy.  Soc.  1918,  A.  95.  120— 13S. 

Is  a  previous  paper  (this  J.,  1917,  505j  it  was  shown 
that  a  nickel-chrome  steel  hardened  from  777° C. 
or  above  generated  heat  at  a  gradually  decreasing 
rate  for  many  hours.  When,  however,  the  metal 
was  quenched  from  a  temperature  below  the  Arl 
point  (from  532°  to  G07°  C),  an  absorption  of  heat 
resulted.  Similar  experiments  carried  out  on  a 
plain  carbon  steel  showed  a  generation  of  heat 
after  quenching  from  above  the  critical  range  but 
no  generation  or  absorption  of  heat  when  the 
temperature  of  quenching  was  insufficient  to  result 
in  the  steel  becoming  hardened.  A  white  iron 
showed  a  generation  of  heat  after  quenching  from 
757°  C,  but  no  trace  of  heat  change  was  observed 
in  the  case  of  a  pure  Swedish  charcoal  iron.  By 
replotting  the  results  it  is  shown  that  the  evolution 
or  absorption  of  heat  is  greatest  immediately  after 
quenching  and  thereafter  continuously  decreases, 
so  that  :  rate  of  evolution  x  time  after  quenching 
=  a  constant.  It  is  shown  that  the  spontaneous 
contraction  which  occurs  in  hardened  steel,  given 
by  the  equation  :  C,  =  159  log,„  T  +  134.  where  C, 
is  the  linear  contraction  in  millionths  of  the  original 
length  after  T  hours,  is  insufficient  to  produce  all 
the  heat  evolved  and  it  is  suggested  that  a  slow 
change  goes  on  in  the  steel  for  a  considerable  time 
after  quenching,  and  that  both  the  evolution  of 
heat  and  contraction  are  results  of  this  change. 

— F.  C.  Th. 


Ferro-alloys  [ferro-vranium];  Manufacture  of  

in  the  electric  furnace.  R.  M.  Keeney.  Amer. 
Inst.  Min.  Kng..  Sep..  1918.  Chem.  ami  Met. 
Eng.,  191S,  19,  281— 282. 
Attkmpts  to  prepare  ferro-uraniuui  (20%  Ui  direct 
from  sodium  uranate  (the  by-producl  of  radium 
extraction),  by  adding  to  molten  steel  a  mixture  of 
the  uranate  with  coke  ami  fluorspar,  resulted  in  the 
production  of  the  double  carbide.  Fe,C,U,Crl;  and 
tlie  latter  could  not  be  decarburised  by  means  of 
Silica  or  iron  oxide,  since  the  uranium  was  oxidised 
by  these  materials  and  passed  into  the  slag.  By 
heating  sodium  uranate  to  a  high  temperature 
with  carbon  in  a  stationary  Siemens  electric 
furnace  having  magnesite  walls  and  a  carbon 
bottom,  a  spongy  metal  containing  over  90%  U  and 
3-g — 1%  c  was  obtained.  The  recovery  of  uranium 
by  this  means  was  50 — fi0°o  in  a  single  operation, 
and  over  85%  when  the  unreduced  residue 
i  uranium  oxide  and  carbon)  was  re-treated  with 
another  charge;  the  power  consumption  averaged 


about  8  kilowatt-hours  per  pound  of  metal. 
Attempts  to  prepare  ferro-uranium  by  adding  the 
spongy  metal  to  molten  steel  were  unsuccessful, 
owing  to  the  oxidation  of  the  uranium  during  the 
long  time  required  to  effect  complete  melting.  By 
heating  a  mixture  of  uranium  oxide,  coke,  and 
fluorspar  with  steel  turnings  in  the  Siemens 
furnace,  ferro:uranium  containing  50  V  and  less 
than  5%  C  was  produced:  and  this  alloy  was 
successfully  employed  in  the  production  of  low- 
uranium  steels  (2 — 4%  U).— W.  E.  I".  1'. 

Copper;  Relation  of  sulphur  to  overpoling  of  . 

S  Skowronski.  Amer.  Inst.  Min.  Eng..  Sep., 
1918.  Chem.  and  Met.  Eng.,  1918,  19,  L'T'.t. 
From  experiments  made  with  pure  cathode  and 
high-sulphur  copper,  it  is  concluded  that  the 
"  pitch  "  of  copper  is  affected  by  both  oxygen  and 
sulphur.  Cuprous  oxide  counteracts  the  effect  of 
sulphur  by  increasing  the  solubility  of  sulphur  in 
copper,  or  by  inducing  a  physical  condition  of 
equilibrium  between  the  sulphur,  tending  to 
'•  overpole,"  and  the  cuprous  oxide  tending  to 
"  underpole  "  the  metal.  A  comparatively  large 
amount  of  cuprous  oxide  is  required  to  counteract 
the  effect  of  a  trace  of  sulphur.— W.  E.  I".  1". 

Refractories  in  the  zinc  industry.  J.  A.  Audley. 
Ceram.  Soc,  Refractories  Sect.,  Oct.  18,  1918. 
[Advance  proof.] 

The  chief  requirements  in  retorts  used  in  the  zinc 
industry  are  refractoriness,  resistance  to  dust  and 
slag,  mechanical  strength  and  tenacity,  resistance 
to  sudden  changes  in  temperature,  low  permeability 
to  zinc  vapours,  and  durability.  Zinc  is  absorbed 
by  the  retort,  especially  by  a  new  retort,  with 
formation  of  blue  zinc  aluniiuate  (spinel),  the  silica 
from  the  clay  and  also  quartz  grains  present  in  the 
clay  being  partially  converted  into  tridymite. 
Fraenkel  (this  J.,  1909,  1254)  considers  that  some 
zinc  is  lost  in  the  form  of  a  volatile  ZnSSi  which 
is  not  condensed  in  the  receiver  of  the  retort. 
Miihlhauser  found  that  the  total  loss  of  zinc  in  the 
ease  of  new  retorts  diminished  day  by  day  in  the 
following  amounts:  32-35,  29-S9,  20-97,  1007.  16-97, 
13-41,  and  S-30"o  respectively.  Iron  compounds  may 
be  reduced  to  ferrous  oxide  or  to  metallic  iron  which 
may  then  form  a  slag  iiaving  a  highly  corrosive 
action  on  the  retorts.  Manganese  and  lead  silicates 
also  corrode  the  retorts.  Calcium  and  magnesium 
silicates  alone  are  not  very  harmful,  but  in  com- 
bination with  ferrous  and  manganese  silicates  are 
highly  corrosive.  For  this  reason,  the  custom  of 
adding  lime  to  the  charge  has  been  discoutinued. 
The  retorts  are  usually  made  of  a  mixture  of  fire- 
clay and  grog:  they  have  a  low  thermal  conduc- 
tivity, will  not  withstand  sudden  changes  in 
temperature,  are  readily  attacked  by  materials  in 
the  charge,  and  are  often  sufficiently  porous  to 
allow  zinc  vapour  to  escape.  A  highly  aluminous 
material,  low  in  silica,  would  be  preferable.  In 
many  Belgian  works  and  in  Spain  the  retorts  are 
highly  silicious.  thinner,  and  of  greater  thermal 
conductivity,  but  they  are  less  resistant  to  the 
corrosive  action  of  the  charge  In  Belgium  and 
Westphalia  the  retorts  are  sometimes  glazed  ex- 
ternallv  io  render  them  impervious  to  zinc  vapour. 
The  prevailing  temperature  in  the  furnace  when 
new  retorts  replace  old  ones  is  1200°— 1350°  C.  and 
as  new  retorts  usually  leave  ;he  furnace  in  which 
they  are  burned  at  750°— 780°  C,  they  undergo  a 
sudden  rise  of  about  600c  C.  when  placed  In 
position:  this  tends  to  cause  cracks,  which  later 
become  healed  bv  the  action  of  dust  from  the 
furnace,  though  the  material  on  cither  side  of  a 
crack  is  usually  highly  corroded.  After  being  in 
the  furnace  for  24  hours,  the  exterior  of  the  retorts 
i<  usuallv  covered  with  a  vitreous  layer  formed  by 
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i iu-  action  of  dust  <>n  the  retort,  and  small  cavities 
(originating  from  the  action  of  beat  on  iron  oxide 
and  other  impurities)  are  produced.  The  tempera- 
ture Inside  the  retort,  during  the  24  hours  after  II 
lias  been  charged,  rises  from  tm  to  iiaa  C,  being 
belov*  1000° O.  i"i  onl]  about  7  hours.  There 
is  a  difference  of  886°  0.,  gradually  diminishing 
to  vs  c.,  between  the  Inside  ami  the  out- 
side of  the  retort  during  distillation.  After 
being  i'i  use  for  several  days,  the  retort 
becomes  very  lough  ami  elastic,  but  as  the  tempera- 
ture falls,    the   strength  decreases  and  the   retort 

usually  cracks  during  cooling.     The  lower  pari  of  a 

retort  tends  io  have  a  higher  specific  gravity  than 
the  upper  part  (2-93:2-48),  possibly  due  to  the 
infiltration  of  materials  capable  of  forming  fusible 
silicates.  The  mouth  or  a  retort  is  loss  heated  Hum 
the  remainder,  the  cracks  thus  formed  being 
usually  filled  wiih  sublimed  "sine  oxide.  Micro- 
graphic  examinations  or  used  retorts  show  thai  the 
alumina  in  the  clay  is  gradually  converted  Into  a 
Bine  illuminate  (spinel)  containing  about  1%  of 
ferrous  oxide,  with  a  sp.  gr.  of  4*45— 4*52,  not 
attacked  by  any  acid  excepl  boiling  sulphuric  acid. 
Quartz  granules  ami  some  fragments  of  grog  are 
found  in  the  Interior  of  the  mass,  together  with 
about  60%  trldymite  and  some  willemite  (sine 
silicate).  These  changes  do  not  reduce  the  refrac- 
toriness of  the  retort  material.  Incrustations  en 
Hie  retort    usually  consist   of  sine  oxide,  with  or 

Without  ferrous  silicate,  zinc  plagioelase.  and  oilier 
Silicates.  Cavities  in  the  retort  material  are 
usually  tilled  With  glassy  silicates  due  Io  I  lie  aclion 

of  portions  of  the  charge  on  the  retort  ami  on  each 
■other.  Modern  improvements  in  tne  production  of 
the  retorts  include  the  use  of  hydraulic  shaping 
presses  to  Increase  the  density  of  the  material  and 

so  reduce  the  loss  id'  zinc  by  absorption  and  per- 
meability.    Attempts  to  reduce  the  vapour  pressure 

iu  i  he  retorts  have  not  been  successful.  The 
average    life   of   hydraullcally    pressed    retorts   Is 

about    Ht   days,   and   of  hand  made   retorts  'St  days. 

Horizontal  retorts  are  generally  used,  but  verticil 

ones  might  shorten  the  lime  required  for  disl illa- 
tion, particularly  if  the  charge  were  introduced  in 

the    form   of  briquettes.     The   use  of  magnesia    for 

retorts  and  muffles  has  been  suggested  by  Steger, 
on   account   of  its  greater    thermal  conductivity, 

greater  resistance  Io  corrosion,  higher  refractori- 
ness, and  impermeability  to  zinc  Vapour.  The 
application  of  protective  coatings  of  zlrconia  or 
fused  alumina  ami  the  admixture  of  carborundum 
with  the  retort  material  are  worth  further  atten- 
tion, and  the  manufacture  of  retorts  by  casting 
may  reduce  their  cost.  For  the  median  wall  of  the 
furnace.     Miihlhiiuser    found    red-brown    bricks    of 

si.  Louis  clay,  which  in  the  burned  stale  contained 
56-03'  .    silica,    39-26%    alumina,    about    3%    ferric 

OXlde,  and  only  small  amounts  Of  other  metallic 
oxides,  were  suitable.  lie  concluded  that  bricks 
burned     at      100°  C.      higher      than      Ihe      maximum 

temperature  of  the  portion  of  the  furnace  in  which 

they  are  used  will  meet   all  demands.-    A.    1'..   S. 

1/0/0/  metal.  -T.  Arnott.  Engineering,  mix.  106.  451. 
'I'm  constituent  meiais  of  Monci  metal  are  present 

in  the  proportions  occurring  in  the  original  ore 
mined  at   Sudbury.  Canada.     Analyses  of  the  rolled 

bar   give   approximately    66%    Xi.    30%   Cu,    3'5% 

Mn  +  Fr,  111::,.  si.  wiih  small  amounts  of  phos- 
phorus and  sulphur;  ami  metal  for  easting  contains 
1  to  1:5%  si.    The  structure  of  Monel  metal  is  that 

of  a  solid  solution,  the  rolled  bar  showing  sharply 
defined  crystal  grains,  usually  twined.  Mechanical 
Tests  on  the  rolled  rod  show  a  lensile  si  rength  of 
89*2  tons:  elongation  on  2  In.,  38*5%;  reduction  in 
area.  66*9%;  Brinell  hardness  number,  174.  When 
annealed  at  800°  C.  the  tensile  test  does  not  fall 
below  34  tons  per  sq.  in.,  with  a  Brinell  number  of 


ll.'l,  and  the  si  rength  is  not  dependent  on  the  work 
applied.         Monel       metal       possesses      considerable 

strength    at     high    temperatures;    at    500°C,    a 

temperature   at    which   naval  and  manganese   brass 

have  no  mechanical  strength,  the  tensile  strength 
is  nearly  29  tons  per  s<|.  in.    Casting  of  the  metal 

is   rendered    difficult    by    the   high    lting   point 

(about   1360°0.)  ami  ihe  excessive  shrinkage. 

— C.  A.  K. 

Bardness   [of   metals];   Value   of  tin-   Indentation 

method  in  Hi'-  determination  of  .    it.  c;.  C. 

Bateson.      Inst.     Mech.     Bug.,    Oct.    is,     1918. 
[Advance  copy.]    'Ji  pages. 

Benedicks'  suggestion  that  ihe  Influence  of  the 
diameter  of  the  ball  in  the  Brinell  test  is 
eliminated  by  multiplying  the  value  obtained   by 

Ihe  fifth  roof  of  the  radius  of  the  ball  is  discredited. 
Brinell  hardness  numbers  calculated  from  th" 
depth  of  the  impression  are  higher  I  ban  those 
calculated  from  the  diameter.  Load-depth 
diagrams  consist  of  an  initial  curve  followed  by  a 
straight  line,  and  the  hardness  number  calculated 
from  the  slope  of  this  line  is  independent  of  the 
load.  If  r  and  P,  are  the  two  pressures  selected 
and    </    and    (/,    the    corresponding    diameters     of 

.       ,  16P.D""2 

impression,     hardness    no.   =    -      ■= —     where  n  = 

T|2al" 
log  Pi  -  log  P 


log ,/,  -  log ,/  "  Fm-,ht''-  f°>'  »  given  angle  of 
impression,  preferably  chosen  such  that  the 
diameter  of   the   impression   is  equal    to   half   Ihe 

4P 

diameter    of     the.    ball,     the     hardness  No.  =        .,, 

*&' 
which  is  independent  of  the  diameter  of  the  ball. 
A  measure  of  hardness  with  respect  to  dynamic 
stresses  which  is  independent  of  the  form  of  the 
indenting  tool  is  given  by 

Energy  of  blow  in  kilogram-metres 
Vol.  of  indentation  in  c.c. 

—P.  C.  Th. 

I. nihil;  hardness  test.    W.  ('.  Dnwin.    Inst.  Mech. 

Eng.,  Oct.  IS,  litis.  [Advance  copy.]  S  pages. 
Kiskors  in  Indentation  tests,  such  as  the  Brinell 
test,  in  which  the  indentations  produced  under 
different  loads  are  not  geometrically  similar  are 
obviated  in  the  Ludvik  test  by  the  use  of  a  right- 
angled  cone  instead  of  a  ball.  The  hardiu  ss  figures 
are  then  to  a  great  extent  independent  of  the  load 
and  also  of  Ihe  sharpness  of  tile  point  of  the  cone, 
a  truncated  tool  answering  equally  well.  It  is 
suggested    that    in    the    Brinell    test    tile   hardness 

p 
would   be   better   defined    as  — .„   where  a   is    the 

Tll- 

radius  of  the  impression  instead  of  using  the 
spherical  area,  and  similarly  in  the  Ludvik  test. 
Under    these    conditions    the    Brinell    and    Ludvik 

tests  would  yield  identical  results.  -P.  C.  Th. 

Resistance  of  metals  in  penetration  when  tested 
ha  Impact,  ami  a  n,  ir  hardness  scale  in  energy 
units.  0.  A.  Edwards  and  P.  W.  Willis.  Proe. 
Insl.  Mech.  Eng..  May,  11)18,  .TIT.— 3C7.  (See  also 
this  .T..  1918,  528A.) 

The  following  method  is  suggested  for  the  deter- 
mination of  the  hardness  of  metals  at  elevated 
temperatures  up  to  1)00°  c.  A  in  mm.  Brinell  ball 
rigidly  attached  to  a  free  moving  cross-head  of 
known  and  variable  weight  drops  a  known  distance 
on  to  the  sample  rigidly  fixed  to  a  heavy  base.  If 
d  is  the  diameter  in  mm.  of  the  indent  produced, 
E  the  striking  energy  in  inch-lb.,  and  C  a  constant 
for  each  metal.  ri  =  CK"-'*.  For  a  striking  energy 
of  63  inch-lb.  the  ordinary  Brinell  hardness  no.  = 
7455 
-J;-,   where  d   is   the   diameter  of  the   indentation 

produced  by    the   impact.    The  impact  method   of 
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measuring  hardness  eliminates  the  time  factor, 
which  is  a  source  of  uncertainty  in  the  Brinell  test 
as  ordinarily  carried  out.  It  is  considered  that  the 
estimation  of  hardness  by  the  rebound  of  a  hammer 
falling  from  a  fixed  height  is  unreliable,  since 
different  amounts  of  penetration  are  obtained  in 
all  tests.— F.  C.  Th. 

Metals  and   alloys;  Internal  strains  developed  in 

by  rapid  cooling.    Portevin.    Comptes  rend., 

1918,  167,  531—533. 

In  the  examination  of  the  state  of  elastic  equili- 
brium existing  in  metals  after  quenching,  the 
method  used  by  Heyn  and  Bauer  (Int.  Zeits. 
Metall.,  1911,  16— 4S;  cf.  this  J.,  1914,  59G)  was 
employed,  successive  layers  of  the  metal  being 
removed  and  the  variation  in  length  of  the  remain- 
ing piece  being  accurately  measured.  Solid  and 
hollow  cylinders  of  copper,  nickel,  brass,  and  steels 
were  examined.  The  value  of  the  stresses  pro- 
duced by  quenching  depends  on  the  dimensions  of 
the  cylinder  and  the  physical  characteristics  of  the 
metal.  The  longitudinal  stresses  on  a  20  mm. 
length  gave  a  value  of  under  2  kilos,  per  sq.  mm. 
for  copper;  for  nickel,  between  -  10  and  +  0  kilos, 
per  sq.  mm. ;  and  for  brass  containing  00%  Cu 
+  15  kilos,  per  sq.  mm.  A  solid  cylinder  (70  mm. 
diam.)  of  semi-hard  steel  when  quenched  from 
850°  0.,  reheated  to  550°  C,  and  requenched  in 
water  gave  a  longitudinal  compression  of  14  kilos, 
per  sq.  mm.  as  against  27  kilos,  when  re-quenched 
from  700°  C.  For  special  work  a  certain  rate  of 
cooling  may  be  adopted,  sufficiently  slow  to  avoid 
after-deformation,  but  on  the  other  hand  by  too 
slow  cooling  certain  steels  {e.g.  phosphoric  and 
nickel-chromium  steels)  may  fail  on  account  of 
brittleness. — C.  A.  K. 

Silica  products.     Bigot.     See  VIII. 

Zirconia.    Meyer.    See    VIII. 

Firebrick    from     electric    steel    furnace.       Rees. 
See  VIII. 

Refractory  materials.    Mott.     See  VIII. 

Patents. 

Iron;  Electro-deposition  of  .    F.  A.   Shepherd, 

and    Brazil,    Straker,    and   Co.,    Bristol.      Eng. 
Pat.   119,200,  26.8.1S.     (Appl.  7074/18.) 

An  electrolyte  for  the  electro-deposition  of  iron 
is  prepared  by  boiling  an  aqueous  solution  contain- 
ing 24  lb.  of  ferrous  sulphate,  2J  lb.  of  ammonium 
chloride,  and  IS  lb.  of  iron  filings  in  11  gallons  of 
water,  and,  whilst  boiling,  adding  a  solution  of 
potassium  bromide,  3  oz.,  boric  acid,  2  oz..  and 
common  salt,  2  oz.,  in  a  gallon  of  water. — B.  N. 

Metals    [iron];   Production   of   finely-divided   . 

T.  A.  Edison,  Assignor  to  Edison  Storage  Battery 
Co.,  West  Orange,  N.J.  U.S.  Pat.  1,275,232, 
13.8.18.  Appl.,  22.12.11. 
Non-pyrophoric,  electrolytically  active  iron,  in  a 
finely  divided  and  highly  porous  condition,  is  pre- 
pared by  reducing  a  suitable  iron  compound  with 
hydrogen,  and  displacing  the  latter  from  the 
reduced  metal  by  nitrogen  before  exposure  to  the 
atmosphere.— W.'  E.  F.  P. 

Steel  shapes:  Process  of  treat  in  a .    J.  Brunner, 

Evanston,  111.     U.S.  Pat.  1,277.372,  3.9.18.     Appl., 
1.2.17. 

Steel  shapes  are  rolled  to  a  size  rather  greater  than 
the  required  finished  size,  cooled  below,  and  then 
reheated  slightly  above,  the  thermal  critical  range, 
and  finally  rolled  to  the  finished  size. — C.  A.  K. 


Steel  [;  Cobalt-chromium  ].    P.  R    Kuehnrieh, 

Sheffield.       U.S.    Pat.    1,277,431,   3.9.1S.       Appl., 
17.10.16. 

See  Eng.  Pat.  106,187  of  1916;  this  J.,  1917,  886. 
The  proportions  of  carbon  and  chromium  specified 
are  1-2— 3-5  and  8—20%  respectively. 

Magnetic  iron  product,  and  method  of  making  same. 
T.  D.  Yensen,  Swissvale,  Pa.  U.S.  Pats. 
(a)  1,277,523  and  (u)  1,277,524,  3.9.18.  Appl., 
6.3.16  and  11.6.17. 

(a)  Molten  refined  iron  in  which  the  total  content 
of  phosphorus,  sulphur,  and  manganese  is  less  than 
005%,  and  of  carbon  below  002%,  is  treated  with  a 
deoxidising  agent  in  vacuo  to  reduce  the  oxygen 
content  to  005%.  The  magnetic  material  thus 
obtained  contains  intercrystalline  impurities  aggre- 
gating less  than  015%  and  has  a  magnetic  per- 
meability of  13,000—70,000  at  a  flux  density  between 
5000  and  10,000  gausses,  (b)  An  iron  product  con- 
taining at  least  997%  Fe,  not  more  than  005%  C, 
005%  O,  and  005%  Mn  +  P  +  S,  with  a  saturation 
intensity  of  magnetisation  of  1S00— 1850.— C.  A.  K. 

Alloys  containing  nickel  and  zinc;  Manufacture  of 
.  Stabilimenti  "  Biak,"  A.  Pouchain,  Assig- 
nees of  P.  Peynetti,  Turin,  Italy.  Eng.  Pat. 
113,272,  5.11.17.  (Appl.  1710/18.)  Int.  Conv.. 
23.10.16. 

In  the  preparation  of  a  nickel-zinc  alloy,  the  zinc 
is  first  heated  in  a  closed  vessel  until  vaporised; 
the  temperature  is  then  raised  and  the  nickel  is 
added,  and  "  melted  in  the  mass  of  zinc  vapour." 

— C.  A.  K. 

Electroplating  apparatus.  J.  E.  Evans-Jackson, 
London.  From  G.  T.  Potthoff,  New  York.  Eng. 
Pat.  119,091,  20.9.17.  (Appl.  13,547/17.) 
A  barrel  to  hold  the  articles  to  be  plated  is  mounted 
to  rotate  in  a  tank  containing  the  plating  solution. 
Means  are  provided  for  rotating  the  barrel  for 
several  revolutions  in  one  direction,  and  then 
automatically  several  revolutions  in  the  other 
direction.  The  barrel  is  brought  to  rest  after  each 
period  of  rotation,  and  when  at  rest  the  source  of 
current  is  automatically  disconnected  from  the 
conducting  means  leading  to  the  anode  and  the 
cathode  in  the  barrel.  (Reference  is  directed  in 
pursuance  of  Sect.  7,  Sub-sect.  4,  of  the  Patents  and 
Designs  Act,  1907,  to  Eng.  Pat.  26,849  of  1904 ;  this 
J.,  1905,  1242.)— B.  N. 

Tungsten  metal  powder;  Manufacture  of .      O. 

Bertoya.    London.      Eng.    Pat.    119,117,    15.10.17. 

(Appl.  14,915/17.) 
The  reduction  of  tungsten  trioxide  to  metal  is 
effected  by  hydrogen  or  a  gas  containing  hydrogen, 
which  is  injected  under  moderate  pressure,  not 
exceeding  a  few  pounds  per  sq.  in.,  into  the  lowei- 
ends  of  a  number  of  inclined  externally  heated 
retorts,  through  which  the  tungsten  trioxide  passes 
in  succession.  Disturbance  of  the  surface  of  the 
oxide  constantly  exposes  fresh  material  to  the 
action  of  the  gas,  and  the  descent  of  the  charge  is 
facilitated  by  the  change  in  its  physical  character 
as  reduction  progresses.— T.  H.  B. 


Gas    [heating]   furnace;   Rege 
Topham,    Patricroft,    Lanes. 

22.9.17.     (Appl.  13,652/17.) 

In  a  regenerative  gas  furnace 
billets,  blooms,  or  the  like  for  i 
separate  gas  arid  air  passages 
two  ends  of  the  furnace,  and 
when  the  regenerators  are  rev 


iterative   .       W. 

Eng.    Pat.    119.273, 


for  reheating  ingots, 
•oiling  or  hammering, 
are  provided  for  the 
are  used  alternately 
'ersed.    The  gas  and 
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air  conduits  terminate  In  vertical  portions  on 
•  >i>|H>sitf  sides  of  a  wiill,  the  outlets  at  the  top  of 
the  wail  being  Inclined  inwards  one  another  so  as 
to  mix  the  hot  gas  and  air  In  a  chamber  just  behind 
a  bridge  member,  over  which  the  burning  mixture 
passes  into  the  furnace.  The  gas  and  air  outlets 
are  at  a  lower  level  than  the  top  of  the  bridge.  An 
auxiliary  chamber  la  provided  at  the  lower  end  of 
the  vertical  portion  of  the  air  conduit,  In  which 
solid  matter  may  accumulate  without  obstructing 
the  conduit,  and  holes  are  provided  for  Its  removal. 
To  pr  'vent  overheat  in:.'  of  the  top  of  the  wall  where 
the  mixture  Ignites,  an  air  channel  is  provided 
within  the  wall.— W.   1'.   V. 


Blectrodes;  Metal  -  nsed  in  depositing  and 
soldering  by  the  electric  an.  B.  II.  Jones, 
London.  Bng.  Pat.  119,279,  2ti.ii.17.  (Appl. 
13,S8.->  iT.i     Addn.  to  1  1,488  16  (this  J.,  1916,  1222). 

OTitEn  metals  than  mild  steel  may  be  used  as  base 
for  the  electrode,  and  are  electroplated  with  another 
metal  or  metals.— 1',.  N. 

Metals   [nickel    and  copper];  Separation    <>f  ■ 

G.  W.  Pawel,  Hudson  Kails,  and  B.  A.  Bekate, 
Lancaster,  N.Y..  Assignors  to  United  States 
Nickel  «'o..  New  Brunswick,  N.J.  U.S.  Pat. 
1*276,809,  27.8.18.    Appl.,  12.9.17. 

Rich  nickel-copper  matte  is  roasted  to  remove  the 
excess  of  sulphur,  without  affecting  the  sulphide 
sulphur,  and  is  then  mixed  with  about  one-third  of 
Its  weight  of  desulphurised  copper  obtained  in  a 
later  stage  of  the  process,  finely  ground,  and 
agitated  with  hot  strong  sulphuric  acid.  The 
solution  is  evaporated  and  the  nickel  recovered  by 
crystallisation.  Copper  and  precious  metals  are 
recovered  from  part  of  the  residue  and  the 
remainder  is  used  to  dilute  the  matte  in  an  earlier 
stage  of  the  process.  Alternatively  an  easily 
soluble  matte  may  be  obtained  by  extensive 
■merlsing  instead  of  by  dilution. — T.  H.  P.. 

Alloy.    F.  s.  Hudson.  Philadelphia,  Pa.    U.S.  Pat. 
1,276,916,  27.8.18.     Appl.,  28.8.17. 

An  allov  consisting  of  zinc.  SO — 85  pails,  alumin- 
ium is— l-l  parts,  and  copper  2—1  parts. — T.  II.  B. 

.•17/o//.  n.  S.  Cooper,  Cleveland,  Ohio,  Assignor  to 
The  General  Alloys  Co.  U.S.  Pat.  1,277,04H, 
27.8J8.    Appl.,  17.4.18. 

An  allov.  resistant  to  corrosion,  consists  of  Ni  over 
60,  Zr  1  to  26,  Ai  l  to  12,  Si  1  to  10.  and  W  under 
26  .  the  amounts  of  zirconium,  aluminium,  and 
silicon  together  being  greater  than  that  of  tungsten, 
and  the  silicon  and  aluminium  together  greater 
than  the  zirconium.     T,   St. 

Ore  concentration;  Process  of  - — .    W.  A.  Scott, 

Chicago,  111..  A8Slgnor  to  Minerals  Separation 
North  American  Corporation.  U.S.  Pat.  1,276,974, 
27>.is.  Appl.,  15.12.16. 
A.n  unacraled  <  mulsiou  of  an  insoluble  frothing 
agent  in  a  comparatively  small  quantity  "(  water 
Is  forced  through  fine  orifices  and  added  to  an  ore 
pulp,  from  which  the  metalliferous  matter  is  then 
recovered  by  flotation  with  the  aid  of  a  gas. 

— T.  II.  R. 

Flotation  process  and  apparatus.  J.  A.  Pearce, 
Idaho  Springs,  Colo.     D.S.   Pat.  1,277,750,  3.9.18. 

Appl.,   20..-).  17. 
A  flotation  separating  unit  consists  of  an  agitating 
compartment  and  a  relatively  deep  flotation  com- 
portment communicating  at  the  bottom.     The  flota- 


tlon  compartment  is  provided  with  a  froth  overflow, 
and  a  separate  tailings  discharge  at  a  lower  level, 
which  feeds  the  next  agitation  compartment  In 
series.  Pulp  Is  fed  into  the  top  of  the  agitating  com- 
part  nt  and  is  aerated  and  expelled  Into  the  bottom 

oi  the  notation  section,  so  that  i he  agitation  section 
is  normally  practically  empty  and  the  flotation 
compartment  full.— O.  A.  K. 


Ooating    metals;    Method    of    ■ [with    lead]. 

Method  of   plating  metal  castings.    R.  J.  Shoe- 
maker. Milwaukee.  Wis.     U.S.  Pats,  (a)  1,276,977 

and  (ii)  1,270,978,  27.8.18.  Appls.,  5.7  and  0.12.17. 
(A)  Tin:  article  to  be  plated  is  introduced  into  a 
bath  Of  molten  lead  through  a  layer  of  llux  com- 
posed of  80%  of  zinc  chloride  and  20%  of  common 
salt.  mi  The  article  is  immersed  in  a  bath  of 
caustic  soda  and  borax  healed  to  a  red  heat  and 
is  afterwards  introduced  Into  a  body  of  molten 
metal  through  a  supernatant  flux.— T.H.  B. 


Metallic  coatings;  Production  of  by  spraying 

finely-divided  molten  metal  on  moving  objects. 
Metallatom  Ges.m.b.H.,  Berlin-Tempeihof.  Ger. 
Pats,   (a)  307,378,  27.7  and  (b)  307,400,  14.12.17. 

i\i  A  number  of  articles  to  be  coated  with  metal 
are  placed  in  a  rotary  container  so  that  they 
fall  freely  whilst  exposed  to  the  metallic  vapour 
and  particles  from  a  spraying  device.  Openings 
are  provided  in  the  container  for  the  removal 
of  the  excess  of  atomised  metal.  The  spraying 
device  is  fixed  at  an  angle  at  one  end  of  the 
container  and  delivers  the  atomised  metal  the 
whole  length  of  the  container.  A  sand-blasting 
device  may  also  be  fitted  to  the  apparatus, 
(u)  The  article  to  be  sprayed  with  atomised  metal 
is  moved  mechanically  in  such  a  manner  that  it 
is  coated  uniformly,  or  the  sprayed  material  may- 
be caused  to  rotate  around  the  article.  If  the 
material  to  be  coated  is  in  the  form  of  strips  or 
wires,  it  is  moved  by  suitable  means  through  a 
closed  rotating  vessel,  in  which  it  is  sprayed,  the 
thickness  and  density  of  the  coating  being  regu- 
lated by  the  time  the  material  remains  in  contact 
with  the  metal  spray  and  by  the  temperature 
insiiie  the  container;  the  wire  or  strip  may  also  be 
passed  between  pressing  devices.  Several  articles 
arranged  parallel  to  each  other  may  be  moved  and 
coated  simultaneously;  if  desired  the  wires  may- 
be rotated  at  the  same  time  as  they  are  being  coated 
and  are  passing  longitudinally  through  the  con- 
tainer.—A.  B.  S. 


Crucible  [for  metal  founding].  J.  J.  Boericke, 
Merlon,  Pa.  U.S.  Pat.  1,277,032,  27.8.18.  Appl., 
20.7.14.  Renewed  29.G.1S. 
A  crucible  is  constructed  in  separate  sections  with 
a  refractory  friable  continuous  lining,  permitting 
the  ready  exposure  of  the  contents  by  removal  of 
the  separable  portions. — C.  A.  K. 


Metallurgical   operations;   Apparatus   for   carrying 

on  .    J.  J.  Boericke,  Merion.  Pa.     U.S.  Pat. 

1.277,033,  27.8.1S.  Appl.,  20.7.14.  Renewed  29.0.1S. 
An  enclosed  chamber  is  divided  Into  two  connecting 
compartments  by  means  of  a  baffle-wall.  One  com- 
partment is  used  as  a  reducing  chamber,  and  is 
fitted  with  a  door  for  the  admission  of  a  crucible 
(see  preceding  abstract).  The  other  section  serves 
as  a  fume-collecting  compartment,  and  has  a  con- 
densing flue  opening  from  it.  Material  is  admitted 
Into  the  reducing  chamber  from  a  hopper  by  means 
of  an  externally  controlled  feed  pipe.— C.  A.  K. 
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Metals;  Method  -of  producing .    J.  J.  Boericke, 

Merion,  Pa.  U.S.  Pats,  (a)  1,277,034  and 
(b)  1,277,035,  27.S.1S.  Appl.,  20.7.14.  Renewed 
29.6.18. 

(a)  Metallic  compounds  are  reduced  by  igniting  a 
mixture  of  the  metallic  compound  and  a  reducing 
agent  (aluminium)  and  feeding  a  further  quantity 
of  the  mixture  on  to  the  ignited  material,  so  that  the 
reaction  is  propagated  in  an  upward  direction  and 
is  under  control.  The  reduction  may  be  effected  in 
a  crucible  of  relatively  large  area  to  give  access 
of  air  to  the  bulk  of  the  mixture,  (b)  The  process 
is  modified  by  supplying  the  reducing  agent  in  ingot 
or  lump  form. — C.  A.  K. 


[Copper;]  Metallurgical  process  [for  extraction  of 

].     O.  B.  Dawson,  El  Paso,  Tex.,  Assignor  to 

Dawson   Metallurgical   Furnace  Co.       U.S.   Pat. 
1,277,047,  27.8.1S.    Appl..  11.7.17. 

Oxidised  copper  ore  is  heated  in  the  presence  of 
air  to  just  below  the  melting  point  of  copper,  and 
sufficient  carbon  is  then  added  to  reduce  the  charge 
and  to  liberate  enough  carbon  monoxide  to  provide 
the  heat  necessary  to  melt  the  metal  formed.  The 
liberated  carbon  monoxide  is  maintained  at  a 
pressure  above  atmospheric,  and  the  charge  Is 
agitated  to  assist  reduction  and  cause  the  metal 
particles  to  agglomerate.  The  mass  is  finally  dis- 
charged into  an  atmosphere  of  water  vapour  to 
prevent  re-oxidation,  and  the  metal  separated  from 
the  gangue. — T.  St. 

Converter;  Small  with  side  tuyeres  and  pro- 
vision for  the  removal  of  sla(/.  C.  Raapke, 
Gustrow.  Ger.  Pat.  307,332,  18.L1S. 
A  sickle-suaped  niche  is  made  in  the  lining  of  a 
converter  opposite  the  tuyeres,  in  such  a  position 
as  to  compel  the  slag  to  follow  a  circular  path 
and  to  remain  in  the  converter.  The  slag  retained 
in  the  niche,  being  protected  from  the  action  of  the 
molten  metal  and  the  gases,  does  not  absorb  iron 
or  silica,  and  so  does  not  become  excessively  fluid 
and  prevent  the  regular  escape  of  the  gases  which — 
with  thin  slags — are  liable  to  spurt  badly.  The 
retention  of  the  slag  within  the  cupola  also  retains 
more  heat  in  the  iron  and  facilitates  the  removal 
of  gases  from  the  metal. — A.  B.  S. 


Blast  furnaces;  Charging  apparatus  for .    Blast 

Furnaces  and  Equipment,  Ltd..  and  F.  Ritson, 
London.  Eng.  Pat.  119,504,  2S.9.17.  (Appl. 
14,023/17.) 

Alloys.     F.  S.  Hodson,  Golder's  Green.     Eng.  Pat. 

119,4S0,  16.7.17.    (Appl.  10,276/17.) 
See  U.S.  Pat.  1,276,916  of  191S:  preceding. 

Alloy.       F.   Milliken,   Lawrence,    N.Y.     U.S.   Tat. 

1,277.989,  3.9.1S.     Appl.,    9.2.16. 
See  Eng.  Tat.  11S,S23  of  191S;  this  J.,  1918,  660  a. 

Electrode    for    arc    soldering.      A.    B.     Pescatore, 
London.   U.S.  Pat.  1,277,639,  .TO.l.x.    Appl.  10.6.18. 
See  Eng.  Pat.  118,296  of  1917;  this  J.,  1918,  62S  a. 

Bronzing    or   colouring    of    metallic   surfaces.       Q. 

Sestini   and   T.   Rondelli,  Bergamo,   Italy.      U.S. 

Pat.  1,277,761,  3.9.18.     Appl.,  15.5.17. 
See  Eng.  Pat.  100,774  of  1916:  this  J.,  1917,  888. 

Refractory  bricks,  etc.   Eng.  Tat.  119,101.   See  VIII. 


XI.-ELECTRO-CHEMISTRY. 

Electrostatic  precipitation.  O.  H.  Esehholz.  Amer 
Inst.  Min.  Eng.,  Sep.,  1918.  Chem.  and  Met.  Eng., 
1918,  19,  285—280. 

In  practically  all  commercial  plants  for  electro- 
static precipitation,  the  mechanical  rectifier  is  still 
employed  for  converting  high-tension  alternating 
into  high-tension  unidirectional  current.  In  this 
apparatus  a  positive  separation  is  made  between 
the  alternating  current  supplied  and  the  unidirec- 
tional impulses  sent  to  the  electrostatic  treater. 
By  reason  of  the  comparatively  slow  rate  of  dis- 
charge, the  voltage  across  the  treater  is  practically 
constant.  Systems  depending  on  the  use  of 
mechanical  rectifiers  are  classified  according  to  the 
source  of  power,  that  considered  most  satisfactory 
being  one  in  which  the  power  for  a  single  trans- 
former-rectifier-treater  unit  is  obtained  from  a  low- 
tension,  single-phase,  alternating-current  generator 
for  treater  load  only.  The  apparent  advantage  of 
low  first,  cost  is  illusory,  since  the  whole  cost  of  the 
electrical  equipment  is  only  10 — 15%  of  the  cost 
of  the  treater  and  2—7%  of  the  value  of  the  yearly 
recoverv. — W.  E.  F.  P. 


Refractories.    Hutton.    See  VIII. 

Patents. 

Electrolytic  cells,  adapted  for  the  manufacture  of 
caustic  alkali  from  sodium  chloride.  N.  Statham, 
Hastings-on-Hudson,  N.Y.,  U.S.A.  Eng.  Pat. 
118,355,  26.9.17.     (Appl.  13,884/17.) 

In  an  electrolytic  cell  of  the  diaphragm  or  Har- 
greaves  type  the  diaphragm  is  provided  on  its  outer 
side  with  relatively  impervious  material  of  varying 
thickness,  so  as  to  allow  substantially  uniform  per- 
colation of  the  electrolyte  through  the  diaphragm 
at  different  heights,  and  at  such  a  rate  that  back 
diffusion  from  the  cathode  chamber  is  prevented. 
Good  results  are  obtained  when  the  cathode  electro- 
lyte contains  substantially  equal  proportions  of 
electrolytically -produced  caustic  soda  and  undecom- 
posed  salt,  or  a  slightly  greater  amount  of  the 
former  substance.  (Reference  is  directed,  in  pur- 
suance of  Sec.  7,  Sub-sect.  4.  of  the  Patents  and 
Designs  Act,  1907,  to  Eng.  Pats.  5197  of  1893.  20,889 
of  1903,  and  27.S30  of  1907:  this  J.,  1894,  528;  1904, 
24;  1909,  96.)— B.  N. 

Accumulators;  Electric or  secondary  butteries. 

F.   La   Roche,   Hampstead.        Eng.   Pat.     119,100, 

26.9.17.     (Appl.  13,853/17.) 
An  electrode  for  secondary  batteries  is  composed  of 
about  75%  of  lead,  15%  of  nickel,  and  10%  of  silver 
or  cadmium,  cast  in  one  piece,  with  a  ribbed  surface 
and  raised  edge,  with  or  without  lugs  or  terminals. 

— B.  N. 


Carbon  electrodes;  Method  of  transforming  by  heat- 
ing in  an  electric  furnace,  anthracite,  coke,  anil 
other  materials  rich  in  carbon  into  a  product  suit- 
able for  the  manufacture  of .     S.  E.  Sieurin, 

Hoganas,  Sweden.  Eng.  Pat.  119,164,  15.12.17. 
(Appl.  18,689/17.) 
Anthracite,  coke,  or  other  material  rich  in  carbon 
is  transformed  into  a  product  suitable  for  the  manu- 
facture of  carbon  electrodes  by  heating  the  material 
in  an  electric  resistance  furnace  to  1?00°  to 
2000°  C,  i.e.  to  a  temperature  approaching  but  not 
reaching  that  at  which  transformation  of  the  carbon 
into  graphite  takes  place.  A  suitable  furnace  con- 
sists of  a  casing  of  fireproof  material  with  a 
vertical  cylindrical  cavity  for  the  charge.   The  upper 
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electrode  passes  through  the  tup  of  the  furnace. 
and    around    it    are     channels    fur    llie      supply     of 

material.  The  bottom  of  the  furnace  consists  of 
the  lower  electrode,  through  which  is  a  cavity  for 
removal  of  the  charge.  The  furnace  works  as  a 
resistance  furnace,  in  which  the  charge  itself  forms 
the  resistance.    I.,  a.  0. 


Electric  furnact  s;  Construction  of  ■ — of  the  heated 
mil  type.  .1.  B.  I'.  Kiiviis.  and  BZynoch,  Ltd..  Bir- 
mingham. Eng.  Pat.  110,302,  13.10.17.  (Appl. 
14,888  I7.i 

Tin  heating  COll  is  made  from  a  wire  funned  into 
a  dose  spiral  and  then  wound  round  a  lube  of 
refractory  material,  the  coils  being  embedded  in 

Cement.     The  spiral  of  wire   is  covered   with    paper 

or  like  substance,  to  prevent  the  cement  obtaining 
Ingress  to  the  Interior  of  the  spiral,  and  the  paper 
is  subsequently  burn!  off  whilst  a  current  of  air 
is  being  blown  through  the  spiral  passage.-  B.  X. 


Klectrio  furnaces;  Electrode  holdert  for — .    a    8. 

Arendal    Siiielieverk.    Kvdohavn.    Norwav.       Eng. 
Pat  114,841,  5.4.18.     (Appl.  586(1  is.  i     im.  Conv., 

V.AM. 


Storage  battery  plates;  Separators  for  .      W. 

Morrison.  Chicago,  U.S.A.  Bng.  Pais.  111,469, 
ItUO.  and  11  -l.su;.  25.9.17.  lAppls.  14.979  and 
18,786/17-)     Int.    Conv.,    11.11.16   and   -J.4.17. 

8b  D.S.  Pats.  1,228,368  and  1,228,368  of  1017;  this 
J.,  1017,  801. 


Separating  liquids.    U.S.  Pats.  1,270,386—7.    See  I. 

Calcining  coal.    O.S.  Pat.  1,277,707.    sec  1 1  \ . 
Detecting  moisture.    Eng.  Pat.  110,533.    Set  XXIII. 

XII.-FATS  ;  OILS  ;  WAXES. 

Oil  of  red  salmon,  oil  of  " abura-garci,"  anil  liver 
nil  of  " cho-no-fuup."  S.  Nakatogawa.  K5gyS- 
Kwagaku/asshi  (J.  Chem.  Intl.,  Tokvo),  1018, 
21,  411 — !14. 

on.  obtained  from  the  body  of  the  red  salmon 
[Oncorhyn*  hits  nerka)  had  a  reddish-orange  colour, 
and  remained  fluid  al  -10°C.  After  refining  with 
kambaia  earth  il  had  the  following  characters:  — 
Sp.  gr.  (15  1  C.i.  0-0248;  acid  value.  7-1:  saponif. 
value.  186-4;  iodine  value  iWijsi.  1481;  n  „-■>  1-4775; 
ni.pl.  of  fatty  acids.  20-20— 2S-50  C. :  and  insoluble 
bromides.  :;s  :i  .  Two  samples  of  oil  of  abura-garei 
(a  species  of  Mat  flsh,  Oynopselta  dubia,  found  off 

the  Japanese  coasii  had  the  fol  lowing  character* : — 
Sp.  gr.  (150/40C.),  00181,  0-9172:  acid  value,  6-1, 
:;s:  saponif.  value.  182-0,  187-1;  iodine  value  (Wi.isl. 
05-8,  04-0;  »„-'  172-'..  1-4730;  m.pt.  of  fatty  acids 
(oue  sample),  19° — 21°  ('. :  and  tnsol,  pop  bromides 
lone  sample),  10-91"/,.  This  oil  is  suitable  for  the 
manufacture  of  hardened  oils.  The  iiver  of  "  Chfl- 
uo-fuye."   f'irlorh  nneliiis    in/ionii  ns.  a   kind    of  cod. 

yields  about  li'  of  oil  of  a  brownish-yellow  colour. 
It  deposits  "stearine"  on  standing.  A  sample 
from  the  coast  of  Izu.  .lapan,  had  Hie  following 
characters  :— Sp.  gr.  (15°/4°  C),  0-0254;  acid  value. 
21:  saponif.  value.  1S7-7:  iodine  value,  120-57;  and 
>inso  =  1-4701.  It  did  not  contain  the  hydrocarbon 
squalene.  C„H„.— C.  A.   M. 


Apricot  kernel  oils;    IfonooUati  and  OMnete  . 

S.  Deno.    Eogyo-Kwagaka-Zasshl  (J.  Chem.  Ind., 
Tokyo),  mis,  21.  526-  .,27. 

Tin-:  kernels  ..I'  the  Mongolian  apricot  seeds  il'rnnus 

armeniaea,  1..)  contained  54%  of  oil,  which,  when 

e\l  racted  with  ether,  had  tile  following  characters  : 
Sp.  gr.  at  15°/4°<\.  (MUST:  acid  value.  0-7:  saponif. 
value,  188-6;  iodine  value  (Wi.jsi,  105-4;  and  n„'-'" 
1-472:;.  The  kernels  of  I  la'  Chinese  apricot  |/'. 
nrnirniara,  I,.)  contained  53%  of  oil  with  the  follow- 
ing characters:— Sp.  gr.  at.  15°/4°0.,  0-0101:  add 
value,  3-75;  saponif.  value,  182-3;  iodine  value 
lU'ijs).  80-4;  Hehner  value,  05-7 :  Keiehert-Meissl 
value.    0-7:   and   »„*•     1-4659. — C.   A.    M. 

Calcium   soaps;   Dhcct  determination   of  by 

mums  of  solvents.  E.  Salm  and  S.  Prager. 
Chem.-Zelt.,  1918,  *2,  403— 404. 
CALCIUM  soaps  prepared  from  bone-fat,  glue-leather 
fat,  neat's-fool  oil.  linseed  oil,  and  castor  oil  were 
extracted  for  Hi  hours  With  various  solvents,  and 
l  he  amount  of  extract  determined.  In  all  cases  the 
soap  swelled  up  into  a  gelatinous  mass  when  heated 
with  petroleum  spirit,  carbon  bisulphide,  benzene,  or 
carbon  tetrachloride,  but  not  with  acetone  or  ether, 
so  that  concordant  results  were  obtained  with  the 
latter  solvents.  With  Ihe  exception  of  castor  oil 
calcium  soap  (solubility  92-2%)  all  the  soaps  dis- 
solved with  difficulty  in  acetone.  Ether  had  n 
greater  solvent  action  than  acetone,  especially  in 
the  case  of  tin-  ncal's-foot  oil  and  linseed  oil  soaps. 
Hence  acetone  should  be  used  rather  than  ether 
for  separating  neutral  fats  from  calcium  soaps. 
The  calcium  salts  of  bone-fat  and  glue-leather  fat 
are  readily  soluble  in  benzene  and  carbon  tetra- 
chloride, anil  one  of  these  solvents  should  be  used 
instead  of  ether  or  acetone  for  extracting  file  total 
fat.  Including  calcium  soaps,  from  fatty  material 
containing  such  soaps,  provided  that  the  material 
does  nol  swell  up  in  the  treatment.  The  solubility 
of  calcium  soaps  in  benzene  increases  with  the  tem- 
perature, and  is  complete  at  the  boiling  point,  of 
the  solvent  after  about  0  hours'  extraction  in  a 
Besson  flask.  Moisture  reduces  the  solubility,  so 
that  the  material  should  first:  be  dried  at  05°  lo 
100°  C.  The  results  thus  obtained  agree  closely  with 
those  given  by  Fahrion's  method  (this  J.,  1899. 
712).— C.  A.  M. 

Fatty  mills:  Xi  ir  method  for  the  accurate  estima- 
tion of  the  content,  of in  soaps.    E.  Rosshard 

and  F.  Comte.  Helv.  Chim.  Acta.  101S,  1,  251— 
270. 
Errors  are  introduced  in  the  estimation  of  fatly 
acids  in  soaps  when  these  are  weighed  as  such, 
owing  partly  to  oxidation  of  Ihe  unsaturated  acids 
and  partly  to  the  volatility  of  the  lower  fatty  acids. 
The  authors  weigh  them  as  the  lead  salts.  A  well- 
stoppered  100  c.c.  Erlenmeyer  flask  is  charged  with 
about  5  grins,  of  lead  oxide  and  a  few  pieces  of 
pumice  (dried  at  100°  O,  about  1  grm.  of  a  fatty 
acid,  and  30  e.o.  of  ether  or  petroleum  spirit  tor  a 
mixture  of  the  two)  are  added,  the  flask  is  shaken 
vigorously,  and  the  solvent  is  removed  by  evapora- 
tion at  60°  C.  (chloroform  hath)  or  107°  C.  (toluene 
bath),  at  first  under  slightly  reduced  pressure  to 
prevent  foaming,  and  finally,  when  the  solvent  has 
disappeared,  at  12  mm.  pressure  until  the  weieht  is 
constant  (usually  after  about  20  minutes).  From 
the  equal  ion  2RCOOII  +  I'bO  =  fRCOO)..Pb+II  O. 
it  is  evident  that  Ihe  increase  in  Ihe  weight  of  the 
flask  and  its  contents  represents  the  weight  of  the 
acid  anhydride;  the  weight  of  the  acid  is  obtained 
by  multiplying  by  the  requisite  factor.  Examples 
are  given  in  Ihe  case  of  individual  acids  showing 
that  the  method  is  trustworthy.  When  ascertain- 
ing the  percentage  of  a  mixture  of  fatty  acids,  the 
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mean  molecular  weight  of  the  mixture  must  lie 
determined.  The  method  gives  satisfactory  results 
with  the  mixtures  of  acids  obtained  by  hydrolysing 
natural  oils,  soaps,  and  colophony.  The  hydrolysis 
is  effected  in  a  Huggenberg  and  Stadlinger  sapo- 
meter.  The  soap  (4—6  grms.,  or  10  grins,  in  the 
case  of  a  soft  soap)  is  dissolved  in  hot  water  and 
introduced  into  the  sapometer  which  contains  25 — 30 
c.c.  of  -V/l  sulphuric  acid  (a  slight  excess)  and  a  few 
drops  of  methyl  orange.  Water  is  added  to  the 
mark  100,  and,  after  sufficiently  cooling,  about 
50  c.c.  of  a  mixture  of  equal  parts  of  ether  and 
petroleum  spirit.  The  mixture  is  shaken  vigorously. 
50  c.c.  of  the  ether-petroleum  spirit  mixture  is 
added,  the  mixture  is  again  shaken,  the  acid  layer 
is  run  off,  and  the  ethereal  solution,  after  being 
washed  with  100  c.c.  of  water,  is  removed,  aud  an 
aliquot  part,  about  25  c.c.  is  treated  with  lead 
oxide  as  described  above. — C.  S. 


Patents. 

Oil  press.   P.  Zumberg  and  J.  Sardin,  Detroit.  Mich. 
U.S.  Pat.  1,277,077,  3.9.1S.    Appl.,  18.4.18. 

An  outer  casing  with  horizontal  openings  through 
its  walls  is  secured  to  an  inner  casing  with  vertical 
slots  through  its  walls.  The  casings  are  made  in 
two  halves  and  the  outer  halves  can  be  rigidly 
secured  round  the  inner  casing.— J.  H.  P. 


Fatty  acid  esters:  Forming  and  hydrogenating . 

C.  Ellis.   Montclair,   N.J.       U.S.   Pat.  1,277,708, 
3.9.1S.    Appl.,  2S.9.6. 

Unsaturated  free  fatty  acid  (oleic  acid)  present  in 
fatty  oils  is  esterified  by  heating  the  oil  with  an 
alcohol  (ethyl  alcohol),  and  the  product  is  then 
treated  with  hydrogen  in  the  presence  of  a  hydro- 
genating  catalyst. — L.  A.  G. 

Soap  and  process  of  making  the  same.  O.  Ludekens, 
Assignor  to  the  Wite-Kat  Soap  Co.,  San  Fran- 
cisco. Cal.  U.S.  Pat.  1,276,3S3,  20.8.18.  Appl.. 
23.7.17. 

A  hot  aqueous  solution  of  soap  is  mixed  with  a 
substance,  such  as  beeswax  or  "  para  wax,"  capable 
of  forming  an  envelope  enclosing  minute  particles 
of  the  liquid,  and  the  mixture  agitated,  with  or 
without  aeration,  to  reduce  it  to  the  form  of  a  paste 

— C.  A.  M. 


Wool-scouring  liquors.    U.S.  Pat.  1.277.7S4.    See  V. 
Edible   oils.    Eug.   Pat.   119,052.     See  XIXa. 


Xin.-PAINTS  ;  PIGMENTS  ;  VARNISHES  ; 
RESINS. 

Patents. 

Oas-black,  hydrogen,  etc.:  Process  for  manufactur- 
ing   .     ('.  1>.  MeCourt,  London,  and  C.  Ellis. 

Montclair,  N..T..  Assignors  to  Surface  Combus- 
tion,  Inc.,  Wilmington,  Del.  U.S.  Pat.  1,276,385, 
20.8.18.    Appl..   23.1.12. 

Methane  is  forced  through  a  bed  of  strongly-heated, 
porous,  refractory  material,  the  resulting  gas-black 
separated  from  the  hydrogen,  and  the  latter  burned 
to  maintain  the  heat   of  the  bed.— C.  A.  M. 


Phenolic    condensation   products;   Manufacture   of 

.       H.     Wade,     London.       From     Redmanol 

Chemical  Products  Co.,  Chicago,  U.S.A.  Eng. 
Pats.  119.252  and  119,253,  25.7.17.  (Appls.  10,705 
and  10,700/17.) 

See  U.S.  Pats.  1,242,593  and  1,242.592  of  1917;  this 
.7..  1917,  1242. 


XIV.-INDIA  RUBBER  ;    GUTTA  PERCHA. 

[Rubber]  latex  coagulation :  Theory  of .    G.  S. 

Whitby.    Agric.   Bull.   Fed.   Malay   States,   191S, 
6,   374—384. 

The  phenomena  of  the  coagulation  of  latex  are 
compared  with  those  of  the  clotting  of  milk,  and 
the  conclusion  is  drawn  that  with  Hevea  latex 
the  coagulation  in  the  presence  of  small  amounts 
of  acetic  acid  is  more  closely  analogous  with  the 
clotting  of  milk  by  renniu  than  by  the  effect  of 
acids  or  natural  souring.  With  milk  there  is  a 
critical  concentration  of  acid  below  which  both 
lactic  acid  and  acetic  acid  not  only  fail  to  effect 
coagulation  but  indeed  exert  an  antl-coagulating 
effect  as  compared  with  untreated  milk;  this 
peculiarity  is  probably  due  to  the  acids  exerting 
an  inhibitive  influence  on  the  growth  of  the  lactic- 
acid  bacterium,  and  is  in  marked  contrast  with 
their  coagulating  effect  on  Hevea  latex  at  all  con- 
centrations. The  clotting  of  milk  by  acids  is  almost 
instantaneous,  whereas  the  coagulation  of  Hevea 
latex  under  similar  conditions  may  require  from 
several  minutes  to  several  hours,  the  rate  being 
comparable  with  that  of  the  reaction  between  milk 
and  rennin.  The  coherent  clot  in  the  last  case  also 
more  closely  resembles  ordinary  rubber  coagulum 
than  does  the  flocculent  precipitate  from  acidified 
milk.  The  "  natural  "  coagulation  of  Hevea  latex 
is  not  a  simple  function  of  the  acidity  which  is 
produced  by  bacterial  action,  and  coagulation  by 
heating  or  by  tannic  acid  yields  a  flocculent 
or  non-coherent  coagulum  analogous  with  that 
produced  on  acidifying  milk.  Rennin  is  acti- 
vated by  the  presence  of  calcium  salts  and 
the  influence  of  calcium  salts  on  the  "natural" 
coagulation  of  latex  is  probably  of  a  similar 
nature.  Bactericides,  such  as  toluene  or  thymol, 
which  are  harmless  to  most  enzymes,  do  not 
inhibit  natural  coagulation  of  latex,  whereas 
hydrocyanic  acid  and  potassium  cyanide,  which 
"paralyse "  enzymes,  prevent  coagulation.  Al- 
though small  quantities  of  hydrochloric  or  nitric 
acid  "favour  the  coagulation  of  latex,  with  larger 
quantities  a  "neutral  point"  is  reached  at  which 
no  effect  is  produced,  and  still  larger  quantities 
again  cause  coagulation:  this  neutral  point  is  attri- 
butable to  the  paralysis  or  destruction  of  the 
enzyme  by  acid  at  that  particular  concentration. 
The  evidence  of  Eaton  and  Grantham  (this  J.,  1916, 
203)  in  support  of  their  view  that  natural  coagula- 
tion is  due  to  lactic  acid  produced  by  bacterial 
action  is  not  inconsistent  with  the  enzyme  theory. 
The  initial  formation  of  a  coagulum  in  fresh  latex 
allowed  to  undergo  natural  change  is  therefore 
regarded  as  due  to  enzyme  action  and  the  same 
agency,  activated  by  rcids.  is  probably  responsible 
for  the  usual  coagulation  in  the  presence  of  small 
quantities  of  acetic  acid  (see  also  Barrowcliff,  this 
J..  191S.  4St).  Bacterial  action  even  in  natural 
coagulation  is  only  a  secondary  factor.  Under  un- 
usual conditions,  other  types  of  coagulation  may 
occur,  e.g.  delayed  coagulation  due  to  the  putre- 
factive decomposition  of  latex  which  has  previously 
been  sterilised,  and  the  formation  of  non-coherent 
coagula  under  the  action  of  heat  or  of  such  sub- 
stances as  tannic  acid,  which  are  precipitants  for 
the  protein  of  the  latex.— D.  F.  T. 
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Destructive  distillation  of  the  beads  of  automobile 
tyres,  a.  Dubosc.  Caoutchouc  el  Qntta  Percha, 
1018,  18,  mil" — 9619. 

Buds  of  automobile  covers,  after  removal  of  all 
tra<  the  last  layer  of  fabric,  were  <-nt  into  frag- 
mente  and  heated  In  an  Iron  retort,  provided  with 
a  thermometer.  The  Issuing  gases  and  vaponrs 
were  passed  through  an  Ice-cooled  condenser  into 
a  measured  volume  of  water.  The  products  In 
eluded  a  residue  of  52%,  oil  28-99^  .  water  8-33%, 
ami  gases  (by  difference)  1048%;  the  residue  con- 
of  carbon  (10-92%)  and  mineral  substances 
(41-08%),  Including  sine  oxide,  litharge,  calcium 
carbonate,  magnesia,  and  Insoluble  matter;  the  con- 
densed liquids  contained  acetic  acid,  benzene, 
toluene,   xylenes,   ethylbcnzcne,   and   dipentene,   lint 

no  Isoprene  or  beveene;  the  gases  were  hydrogen 
sulphide  and  acetylene  Decomposition  commenced 
to  be  vigorous  between  75°  and  145°C.  and  was 
complete  at  245°C— D.  F.  T. 


XV.-LEATHER;  BONE;  HORN;  GLUE. 

Gelatin    solutions;   Influence    of  electrolytes   upon 

the  osmotic  pressure  of  .    J.  Loeb.    J.  Biol. 

Ohem  .   lids.  35.  497— 50S. 

Tur.  Influence  of  electrolytes  upon  the  osmotic 
pressure  <>f  gelatin  runs  parallel  to  the  influence 
exerted  on  the  swelling,  viscosity,  and  precipita- 
tion by  alcohol  (see  this  J.,  1918,  383  a,  884a,  520  a). 

— H.  W.  B. 


Patkn  is. 
Skins;     Method    and    apparatus    for    drying    . 

,i.  r.  Flanagan,  Assignor  to  F.  F.  Slocomb  and 
Co.,  Wilmington,  Del.  U.S.  Pat.  1,273,59S. 
23.7.18.    Appl.,  13.1.14. 

Skins  are  suspended,  doubled,  In  a  closed  cham- 
ber, into  which  healed  air  enters,  under  pressure, 
through  inlets  exactly  under  the  open  spaces 
between  the  doubled  parts  of  the  skins.  The  air 
passes  out  into  an  exhaust  chamber. — F.  0.  T. 


Tanning.    J.   K.  Tullis,  Paris.     Eng.    Pat.  117,922, 
6.7.17.     (Appl.   8912/17.1 

HIDES  are  first  partly  chrome  tanned  by  any  ordi- 
nary process,  or  simply  immersed  in  a  solution  of 
sodium  bichromate,  after  which  the  tannage  is 
completed  by  treating  the  hides  with  a  solution 
of  wood  pulp  extract,  either  alone  or  in  conjunc- 
tion with  any  of  I  lie  usual  vegetable  tanning 
materials  or  extracts. — F.  C.  T. 


Tanning  of  hidet  ami  skins.  B.  Levin,  Hale, 
Cheshire.  Eng.  Pat.  117.911.  7.8.17.  (Appl. 
11,347/17.) 

IIiuks  and  skins  after  cleaning,  etc.,  arc  first  treated 
with  a  solution  of  alum,  or  other  soluble  aluminium 
Compound,  and  then  with  a  solution  of  sodium 
pyrophosphate  in  sufficient  quantity  to  convert  the 
aluminium  compound  in  the  pores  of  the  hides  Into 
insoluble  aluminium  pyrophosphate. — P.  ('.  T. 


Tanning;  Process  of  .       W.    Petrie,   Endkott, 

N.Y.,  Assignor  to  Petrie  Process  Co..  New  York. 
U.S.  Pat.  1,273,662,  23.7.18.    Appl.,  2.4.17. 

Hiiifs  are  agitated,  e.g.  in  a  rotary  drum,  with  a 
small  quantity  of  concentrated  tanning  liquor.  Air 
has  free  access  to  the  hides,  and  the  liquor  is 
renewed  as  It  Is  absorbed. — F.  C.  T. 


Leather;  Manufacture  of .     A.  Obser,  Newark. 

N.J.    U.S.  Pat.  1,268,876,  11.G.18.    AppL,  18.4.17. 

Unas  arc  given  a  preliminary  tannage  in  a  bark 
liquor  and  are  then  split.  The  splits  are  pickled 
and  subsequently  BUbJected  to  mineral  tannage.  The 
leather  is  Anally  neutralised,  washed,  and  finished. 
For  stuffing  the  leather  a  fat  liquor  is  used  con- 
sisting of  salt,  fat,  cottonseed  oil,  and  moellon. 

— F.  C.  T. 

Leather]   product;    Indurated  .     J.   Mcintosh, 

Morristown,  Pa.,  Assignor  to  Diamond  State 
Fibre  Co,  Bridgeport,  Pa.  U.S.  Pat.  1,209,292, 
11.6.18.    Appl.,  20.1.17. 

Tire  claim  is  for  leather  or  animal  membrane  im- 
pregnated with  solid  synthetic  resin  or  condensite. 
(See  U.S.  Pat.  1,230,400  of  1917;  this  J.,  1917,  1092.) 

— F.  C.  T. 

Leather;   Substitute  for  and   process   of  and 

apparatus  for  manufacturing  the  same.  J.  Ward, 
Bedford.  Eng.  Pat.  119,304,  10.10.17.  (Appl. 
14,9X2/17.) 
Leather  scrap  or  waste  is  roasted  in  a  hot  air  kiln 
until  crisp,  ground  into  powder,  and  mixed  with 
vulcanised  rubber  previously  worked  up  into  a 
One  powder.  Sulphur  is  added  to  the  mixture,  also 
resin  and  sodium  silicate  if  required,  the  mixture 
b"ing  heated  to  convert  it  into  a  semi-liquid  state, 
in  which  form  it  is  applied  to  coarse  felt  to  coat 
the  surface  and  impregnate  the  material. — B.  N. 

Leather;  Process  of  producing  artificial  .    T.  J. 

Turner,  Assignor  to  E.  I.  du  Pont  de  Nemours 
Powder  Co..  Wilmington,  Del.  U.S.  Pat. 
1.209,339,  11.0.1S.   AppL,  3.9.14.   Renewed  19.12.17. 

A  fabric  is  coated  with  a  plastic  nitrocellulose  com- 
position by  means  of  calender  rolls. — F.  C.  T. 

Leather;   Artificial   ■    and    means   of  producing 

the  same.  W.  W.  Richards,  Assignor  to  E.  I. 
du  Pont  de  Nemours  Powder  Co.,  Wilmington, 
Del.    U.S.  Pat.  1,270,055,  18.0.1S.    Appl.,  10.11.12. 

A  fabric  Is  coated  with  pyroxylin  to  which  has  been 
added  an  essential  oil,  musk,  or  animal  oil,  or  all 
of  these.— F.  C.  T. 

Artificial  leather;  Process  of  producing .     C.  E. 

Arnold,  Wilmington,  Del.,  Assignor  to  E.  I.  du 
Pont  de  Nemours  and  Co.  U.S.  Pat.  1,277,528, 
3.9.18.  Appl.,  3.9.14. 
A  coating  of  a  viscous  (pasty)  solution  of  nitro- 
cellulose is  applied  to  a  fabric,  and  after  partial 
evaporation  of  the  solvent  the  coated  fabric  is 
passed  between  rolls  to  give  the  desired  thickness. 

— C.  A.  K. 

Leather;  Method  of  drying  varnished  patent  — »— . 
E.  Hintz,  Wiesbaden,  Assignor  to  C.  Heyl,  Worms, 
Germany.  U.S.  Pat.  1,209,931,  18.6.18.  Appl., 
12.12.10. 

Varnished  (patent)  leather  is  exposed  to  the  action 
of  light  of  short  wave  length  only  and  rich  in 
ultra-violet  rays,  and  at  the  same  time  all  air  or 
other  oxidising  agent  is  excluded. — F.  C.  T. 

Tannery  waste  disposal  process.  H.  W.  Taylor, 
New  York.  U.S.  Pat.  1,277,770,  3.9.18.  Appl., 
28.11.16. 

Tannery  waste  liquors  are  separated  into  three 
classes,  i.e.,  tanning  wastes,  liming  wastes,  and 
miscellaneous  waters.  The  tanning  wastes  and 
liming  waste  are  mixed   in   such   proportion  that 
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the  resulting  liquor  is  just  neutral,  and  the  pre- 
cipitate formed  is  filtered  off.  The  liquor  is  then 
added  to  the  miscellaneous  waste  liquor  and  the 
mixture  treated  with  a  suitable  precipitant,  i.e., 
iron  sulphate. — L.  A.  C. 

Gelatin;    Process   for   preparing    .       T.   Tada, 

Tokushima  Ken,  Japan.  U.S.  Pat.  1,271,960, 
9.7.18.  Appl.,  1.6.18. 
A  solution  of  gelatin,  bleached  and  clarified,  is 
concentrated  in  vacuo  to  30—60%  strength,  allowed 
to  set  in  thin  sheets  in  moulds,  and  subsequently 
dried  at  a  temperature  not  lower  than  40°  C. 

— F.  C.  T. 

Gelatin;   Process  for  preparing  .       T.    Tada, 

Tokushima,  Japan.  Eng.  Pat.  119,210,  3.6.18. 
(Appl.   9144/18.) 

See  U.S.  Pat.  1,271,900  of  1918;  preceding. 


XVI.-SOILS;  FERTILISERS. 

Azotobacter;  Soil  reaction  and  the  growth  of  . 

P.  L.  Gainey.    J.  Agric.  Res.,  1918,  14,  265—271. 

Nearly  a  hundred  samples  of  soils  from  widely 
different  sources,  both  cultivated  and  uncultivated, 
were  examined  for  the  presence  of  azotobacter. 
28%  of  the  samples  gave  the  typical  azotobacter 
growth,  with  a  fixation  of  nitrogen  of  9-47  mgrms. 
per  culture.  In  41  %  no  azotobacter  were  found, 
and  these  soils  fixed  3-88  mgrms.  of  nitrogen  on 
the  average.  The  other  soils  gave  a  mixed  growth. 
The  presence  or  absence  of  azotobacter  had  no 
regular  relation  with  any  of  the  conditions  of  the 
soils,  except  possibly  that  of  the  hydrogen-ion 
concentration.  Soils  in  which  this  factor  was  less 
than  P„6  contained  no  azotobacter;  those  above 
PB6  contained  azotobacter. — J.  H.  J. 


Calcium  cyanamide;  Alteration  of on  storage. 

J.  P.  van  Zyl.    Z.  angew.  Chem.,  191S,  31,  203— 

204. 
The  author  has  examined  a  sample  of  calcium 
cyanamide  which  had  lain  exposed  on  the  floor  of 
a  barn  for  2£  years.  The  original  material  was 
stated  to  have  contained  19%  of  total  nitrogen;  the 
sample  after  storage  showed  14-64%.  The  residue 
insoluble  in  boiling  water  contained  1-32%  of 
nitrogen;  the  aqueous  extract  was  analysed  hy 
Caro's  method  and  showed  131-3  mgrms.  of  total 
nitrogen  per  gnu.  of  the  sample,  comprising  99-5 
mgrms.  in  the  form  of  cyanamide,  21  as  dicyanodi- 
amide,  10  as  ammonia,  and  the  rest  presumably  iu 
the  form  of  urea.  It  appears  remarkable  that  after 
storage  for  2J  years  without  special  precautions, 
the  freshness  of  the  cyanamide  should  have  been  so 
well  preserved,  in  view  of  the  fact  that  Kappen 
had  found  a  total  disappearance  of  cyanamide  from 
an  old  sample  and  the  conversion  of  75%  of  the 
nitrogen  into  dicyanodiamide. — J.  F.  B. 
• 

Patents. 
Superphosphate;    Apparatus   for   the    manufacture 

of  .    G.  A.  Mower  and  F.  W.  R.  Williams, 

London.  Eng.  Pat.  119,074,  17.9.17.  (Appl. 
13,334/17.) 
The  mixture  of  phosphate  and  acid  is  placed  in  a 
movable  truck  having  a  removable  front  wall,  side 
w;ills  hinged  at  the  top,  and  closed  at  the  bottom 
by  a  stationary  bed  upon  which  the  block  of  super- 
phosphate  remains  when  the  reaction  is  completed. 
The  front  wall  of  the  truck  is  then  i-emoved,  and 
rotary  cutters  attached  to  the  truck  are  maintained 
in  contact  with  the  exposed  surface  by  moving  the 
superstructure  relatively  to  the  base. — W.  E.  F.  r. 


Fertiliser    materials;    Process   of   producing    . 

T.  C.  MeadowS,  Assignor  to  Kaolin  Products  Cor- 
poration, New  York.  U.S.  Pat.  1,276,555,  20.8.18. 
Appl.,  S.12.16. 

"  Green*  sand  "  (a  deposit  of  fine  or  coarse  sands. 
mixed  with  varying  quantities  of  glauconite,  form- 
ing a  subdivision  of  the  Cretaceous  system)  con- 
taining a  substantial  proportion  of  glauconite  is 
calcined  to  convert  the  iron  into  the  ferric  state, 
finely  ground,  and  mixed  with  water  to  form  a 
sludge.  Commercial  mono-  and  di-calcium  phos- 
phates are  added  to  the  sludge,  which  is  then 
digested  at  a  pressure  above  three  atmosphens 
until  mono-  and  di-potassium  phosphates  are 
formed.— J.  H.  J. 

Calcium  cyanamide;  Process  for  granulating  . 

G.  W.  Sinclair,  Petersham.    U.S.  Pat.  1,278,044, 

3.9.18.    Appl.,  19.12.16. 
See  Eng.  Pat.  105,578  of  1916:  this  J.,  1917.  (107. 


XVII.-SUGARS  ;  STARCHES  ;  GUMS. 

Sugar  hisses  in  manufacture.  L.  Fauque.  Bull. 
Soc.  Chim.  Maurice,  1918,  9,  45 — 47.  Int.  Sugar  J., 
1918,  20,  477—478. 

The   theoretical    extraction   of   first   jet   sugar   is 

P-P' 
given  by  the  formula  :  „..,  .,,,  in  which  P  repre- 
sents the  purity  of  the  syrup  in  course  of  working, 
and  P'  that  of  the  exhausted  syrup.  The  difference 
between  the  calculated  extraction  and  the  sugar 
contained  in  the  syrup  represents  the  loss  in  the 
molasses,  and  that  between  the  sugar  in  the  syrup 
and  the  sugar  entering  the  factory  indicates  the 
loss  in  the  scums  plus  the  undetermined  loss.  On 
applying  this  method  of  calculation  in  factories  in 
Mauritius,  it  was  found  that  the  loss  in  the  scums 
plus  undetermined  loss  may  vary  between  from  0-60 
to  010,  and  even  less,  on  the  weight  of  cane 
crushed.— J.  P.  O. 

Melezitose;  Occurrence  of in  a  manna  from  the 

Douglas  fir.    C.  S.  Hudson  and  S.  F.   Sherwood. 
■  J.   Amer.  Chem.  Soc,  1918,  40,  1456—1460. 

A  samite  of  manna  from  the  Douglas  fir  yielded 
about  50%  of  pure,  crystallised  melezitose,  and  there 
is  evidence  that  it  contained  sucrose  and  some  re- 
ducing sugar,  probably  a  mixture  of  dextrose  with 
a  smaller  quantity  of  hevulose.  The  percentage 
composition  of  the  sample  of  dried  manna  was 
approximately:  melezitose,  75 — 83;  sucrose,  2-9;  re- 
ducing sugars,  11-5%.  At  present,  the  only  other 
known  natural  source  of  melezitose  in  any  quantity 
is  the  Turkestan  manna  (Tarandjabine),  which  is, 
however,  considerably  inferior  to  the  Douglas  fir 
product  in  point  of  yield. — H.  W. 

l-Orlucosan;  Conversion  of  into  dextrin.       A. 

Pictet.  Helv.  Chim.  Acta,  191S,  1,  226—230. 
When  kept  at  240°  C.  for  30—60  minutes  or,  better, 
at  ISO0  G.  for  a  few  minutes  in  the  presence  of 
platinum  black  as  catalyst,  Z-glueosan  (see  this  J.. 
1918,  49  a)  is  converted  into  a  white  amorphous 
powder,  (CCH  Os)4,  [a]D  varying  from  +111-9°  to 
+106-5°  in  ditterent  preparations,  which  exhibits 
the  characteristic  properties  of  a  dextrin  and  yields 
dextrose  when  warmed  with  dilute  sulphuric  acid. 

— C.   S. 
Patent. 

Starch;  Process  for  producing  laundry .     S.  I'.. 

Chambers,    Chicago,    111.      U.S.    Pat.    1,276,722, 

27.8.1S.    Appl.,  1.12.16. 
Dry  maize  starch,  100  lb.,  is  mixed  with  15  oz.  of 
powdered  borax  and  treated  with  a  solution  of  6  oz. 
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of  nitric  add  in  0  galls,  of  water;  iiie  mixture  is 
allowed  to  remain  (ox  24     18  hours,  during  which 
time  it  is  stirred  ;it  Intervals  to  prevent  excessive 
beating,  and  Is  finally  dried  at  i"t>      i.v,:  F.  (64-5° 
88-5    C).    •'•  l'    B 


XVffl.    FERMENTATION  INDUSTRIES. 

Alcoholic  fermentation;  ROle  of  the  phosphate  m 

.      H.  Enter  and    s.   lieintzo.       /..  physlol. 

ahem.,  vms,  102.  252    201. 

Tut:  extent  of  the  esterillcatlon  of  phosphoric  add 
which  occurs  when  dried  yeast  is  Incubated  with 
di'xi  rose  In  1  be  presence  of  dlsodium  bj  drogen  phos- 
phate and  a  protoplasmic  poison,  such  as  phenol, 
is  de|K'iulont  on  the  amount  of  water  remaining  In 
the  yeast  after  the  drying  process.  The  maximum 
eaterlflcatlon  was  observed  when  dried  yeasts  con- 
taining from  lu  to  l.V0  of  moisture  were  employed. 
Increasing  the  quantity  of  yeast  used  in  the  indi- 
vidual experiments  appeared  to  cause  a  relatively 
much  greater  Increase  In  the  amount  of  hexose- 
phospbate  produced.    H.  \V.  B. 


Fermentation  [by  zymase];  Kinetics  of  ih>  cell- 
free .    O.  Meyerhof.    Z.  physlol.  Ghem.,  1918, 

102.  185-  225. 

Tut  Interval  Which  elapses  between  the  addition  of 

sugar  to  an  extract  of  dried  yeast  and  the  appear- 
ance of  fermentation  (the  "  Induction  period  "1  can 

be    shortened   by   previously    warming   the    sugar 

solution  with  (lisoilitini  hydrogen  phosphate  or  by 
grinding  the  dried  yeast  with  glass  powder.  This 
shortening  of  the  Induction  period  is  probably  due 
to  the  formation  or  liberation  of  hexose-phosphate, 
the  addition  of  a  small  quantity  of  which  suffices 
to  cause  the  Immediate  onset  of  fermentation  with 
evolution  of  carbon  dioxide.  The  rate  of  fermenta- 
tion is  dependent  on  the  amount  of  free  phosphate 
present :  by  Increasing  the  latter,  the  rale  at  which 
the  velocity  of  fermentation  increases  is  reduced, 
but  the  maximum  velocity  eventually  attained  is 
higher  than  in  the  absence  Of  free  phosphate  until 
a  certain  maximum  amount  of  phosphate  is 
readied;    further  addition   of  the   phosphate   then 

iv. h s    the    maximum    velocity    of   fermentation 

attainable.  The  addition  of  other  salts  such  as 
sodium  chloride  produces  similar  effects  on  the 
velocity  of  fermentation;  the  free  phosphate  func- 
tions therefore  as  a  salt  as  well  as  exerts  its  specific 
zymase-actlvatlng  action.  Fermentation  is  acceler- 
ated by  the  addition  of  bexose-phosphate  or  of  co- 
ferment  such  as  is  present   in  boiled  yeast  extract. 

— H.  W.  P.. 

Wood-waste  as  a  source  of  ethyl  alcohol.      G.  H. 

Tomlinson.     Chein.  and  Met.  Eng.,  1D1S,  19.  552 
588. 

Tiik  past  failures  in  the  attempts  to  utilise  saw- 
dust and  other  forms  of  wood-waste  as  a  source  of 
alcohol  are  due  to  premature  development  of  the 
process  under  unsuitable  commercial  conditions.  It 
is  not  necessary  Tor  l  he  fermentation  part  of  the  pro- 
cess to  be  carried  out  at  the  same  time  as  the  conver- 
sion: the  solution  of  soluble  ca  rbohj  d rates  obtained 
from  the  w 1  may  be  evaporated  to  a  syrup  re- 
sembling cane  molasses  and  transported  for  fermen- 
tation elsewhere.  The  residue  from  the  wood-waste 
1  about  70%)  is  not  depreciated  in  value  as  fuel, 
and  the  important  factor  in  the  development  of  the 
industry  is  the  cost  of  the  syrup  compared  with  thai 
of  cane  molasses.  The  cost  of  the  plant  used  by 
the  Standard  Alcohol  Co.  at  Fullerton,  La.,  was 
1466,920,  of  which  about  S200.000  represented  the 


coat  of  the  plant  and  equipment  for  the  conversion 

of  the  woo.i  into  sugar  and  the  separation  Of  this 
ill  the  form  of  a  solution,  and  the  balance  for  the 
fermentation  and  distillation  plant.  Working  for 
22  days  In  1913  at  three-quarter  capacity,  this  plant 

dealt  with  i;ili~i  Ions  of  green  waste  wood  contain- 
ing 4S%  of  moisture,  and  yielded  1,088,600  galls,  of 
SUgar   solution  of  about  10-:i%  strength,   at   a    total 

cost,  including  allowance  for  depredation  of  plant, 
of  81-8  cents  per  100  galls.  The  molasses  obtained 
by  concentrating  lilt)  galls,  of  the  sugar  solution  to 
12]  galls,  may  be  taken  as  costing  about  :;  cuts 
per  gall  including  evaporation.  (In  the  other  hand, 
whilst  a  gallon  of  wood  molasses  would  yield  only 
about  0-39  gall,  of  proof  spirit,  cane  molasses  yields 
about  1  gall,  of  spirit.  In  practice,  although  about 
24%  of  the  dry  wood  was  rendered  soluble,  only 
about  S-3%  was  converted  into  fermentable  sugars, 
but  by  proper  chemical  control  of  the  operations  the 
author  considers  that  it,  should  btrpossible  to  obtain 
a  product  equal  to  cane  molasses  in  fermentable 
value.   -G.  A.  M. 


Ethj/l  and  methyl  alcohols;  Method  of  determining 

the  amount  of  methyl  alcohol  in  mixtures  of . 

W.  G.  Toplis.     Amer.  .1.  i'harm.,  191*.  90,  630 
640. 

The  method  depends  on  the  measurement  of  the 
volume  of  hydrogen  liberated  on  treating  the  dried 
alcohol  with  sodium.  The  sample  is  compared  with 
a  standard  sample  of  denatured  alcohol  of  known 
composition.  The  apparatus  consists  of  a  small 
test-tube  weighted  so  as  to  sink  in  petroleum  spirit. 
contained  in  a  hydrometer  jar.  The  test-tube 
carries  a  gas- leading  tube  of  brass  lerminating  in 
a  trap  which  allows  the  hydrogen  to  pass  out  but 
prevents  the  entrance  of  the  liquid.  Six  drops  of 
the  alcohol  is  placed  in  the  test-lube  and  a  piece 
of  sodium  carried  on  (he  point  of  a  needle  which  is 
suspended  by  a  1  bread  which  passes  up  through 
the  gas  outlet.  An  inverted  burette  filled  with 
petroleum  spirit  is  placed  over  the  test-tube  sub- 
merged in  the  hydrometer  jar  and  releases  the 
suspended  needle.  The  reaction  begins  at  once  and 
the  hydrogen  is  collected  in  the  burette.  If  two 
operations  are  conducted  side  by  side,  the  sample 
may  be  compared  with  the  standard  without  cor- 
recting the  volume  of  gas  evolved.  If  the  reading 
of  the  unknown  sample  is  less  than  that  of  the 
standard,  it  is  deficient  in  wood  spirit.  The  alcohols 
must  be  dehydrated  before  making  the  test  by 
treatment  with  fused  potassium  carbonate. 

—J.  F.   V.. 

I'ATICMS. 

Alcohol-reduced  beverages;  Apparatus  fur  malting 

.  II.  Hcuser,  Chicago,  111.  U.S.  Pat.  1,277,931, 

3.9.18.    Appl.,  25.11.10. 

A  vkkticu.  vacuum  evaporator  surrounded  by  a 
steam  jacket  al  the  sides  and  the  bottom  is  supplied 
with  a  vapour  outlet,  at  the  top,  a  liquid  outlet  at 
the  bottom,  and  a  liquid  sprayer  arranged  to  dis- 
charge a  film  of  liquid  on  to  the  heated  sides,  there- 
by momentarily  boiling  the  beverage  in  the  form 
of  a  flowing  film.  Steam  is  supplied  to  the  jacket 
by  a  bank  of  separately  controlled  pressure  steam 
injectors. — L.  A.  C. 

\ir,,!ioi;  Process  for  producing .    P>.  Kazmann, 

Battle  Creek,  Mich.,  U.S.A.  Eng.  Fat.  119,333, 
15.11.17.     (Appl.  lt),S20/17.) 

SEE  U.S.  Fat.  1,2117,081  of  1918;  this  J.,  1918,  558  s. 
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XKa.-FOODS. 

llitk;  Hew  formula  for  the  calculation  of   added 

water  in  .    L.  J.  Harris.    Analyst,  191S,  43, 

345—347. 

A  fobmtla  is  given  by  means  of  which  the  percent- 
age of  added  water  is  calculated  on  the  assumption 
that  the  original  milk,  before  the  addition  of  water, 
contained  the  official  minima  of  fat  and  solids-not- 
fat  (30  and  8-5%,  respectively) ;  allowance  is  made 
for  any  excess  or  deficiency  of  fat.  Let  -A 
and  F  be  the  percentages  of  solids-not-fat  and 
of  fat  in  the  milk-water  mixture,  and  m  the  per- 
centage of  milk  of  minimum  fat  and  solids-not-fat 
content     in     the    mixture,     then     the     solids-not- 


fat      should     be 


8-5 Yqq,  the    £at    3^.  and    the 


water    100-11-5  j^j.      Now  the  rising  of  cream  has 

x 
resulted  iu  [the  fat  content  changing  from   3^jj  to 

F,  and  the  remaining   total   constituents   (water  + 

%x 
solids-not-fat)  will  have  changed  from  100  -  j^j  to 

100  -F,  and  there  will  now  be 


100 -J1 
100-3*, 


x(100-n'5iTo)% 


of  water. 


and 


..10°    F  -x8-5  —  %  of  solids-not-fat. 
x  100  /0 


100-3 


100 


Hence  V-8'5*  |100~^ 
±ience.%       10000_aj.  . 

10,000  N 
and  x  -  3ff+8-5  (loo-J?)- 

The  percentage  of  added  water  in  the  milk   will 
be  100-*.— W.  P.  S. 


Pastry;  Detection  of  milk  in  .    .T.   Grossfeld. 

Z.  Unters.  Nahr.  Genussm.,  191S,  3S,  457-^71. 

The  method  proposed  depends  on  the  conversion  of 
lactose  into  mucic  acid.  Fifty  grins,  of  the  sample 
is  shaken  with  500  c.c.  of  water,  filtered,  and 
250  c.c.  of  the  filtrate  evaporated  to  a  thin  syrup 
with  the  addition  of  5  c.c.  of  glacial  acetic  acid; 
the  syrup  Is  treated  with  100  c.c.  of  warm  90% 
alcohol,  the  mixture  filtered,  and  the  filtrate  eva- 
porated to  dryness.  If  a  large  quantity  of  sncrose 
is  also  present,  this  dry  residue  must  be  dissolved 
in  100  c.c.  of  alcohol,  100  c.c.  of  ether  added,  the 
precipitated  sugars  collected  after  24  hours,  and 
again  treated  with  alcohol  and  ether.  In  this  way 
the  lactose  is  concentrated  in  the  precipitate  and 
the  greater  part  of  the  other  sugars  removed.  The 
precipitated  lactose  is  heated  for  a  short  time  on 
a  water-bath  with  30  c.c.  of  nitric  acid  (sp.  gr. 
1-15),  the  solution  filtered,  and  the  filtrate  placed 
aside;  mucic  acid  usually  crystallises  out  within 
24  hours,  but  may  require  several  days.  The  mucic 
acid  obtained  melts  at  200°— 210°  C,  and  each  grm. 
requires  9-5  c.c.  of  A'/l  sodium  hydroxide  for 
neutralisation.  About  30%  of  the  lactose  present 
is  converted  into  mucic  acid.  The  calcium  oxide 
content  of  pastry  may  also  afford  some  indication 
as  to  whether  milk  has  been  used  in  its  prepara- 
tion; pastry  made  without  milk  may  contain  up  to 
0-2%  of  calcium  oxide  (calculated  on  the  dry  sub- 
stance) ;  the  presence  of  milk  increases  this  quan- 
tity, but,  especially  if  the  calcium  oxide  content 
exceeds  0-35%,  the  increase  may  be  due  to  ingre- 
dients other  than  milk. — W.  P.  S. 


Fat-soluble  vitamine  [of  butter-fat}.    I.    H.  Steen- 
bock,  P.  W.  Boutwell,  and  H.  E.  Kent.    J.  Biol. 
Chem.,  1918,  35,  517—526. 
The  fat-soluble  vitamine  in  butter-fat  is  destroyed 
by  heating  the  butter-fat  at  100°  C.  for  4  hours. 

— H.  W.  B. 

Starch:  Brake-fern  (Pteris  aquilina,  L.)  as  a  source 

of .  A.  Zlataroff.  Z.  Unters.  Nahr.  Genussm., 

191S,  35,  483—484. 
Eleven  kilos,  of  washed  and  dried  brake-fern  roots 
yielded  7-6  kilos,  of  meal  which  contained  : — water, 
S-04;  starch,  4600;  cell  tissue,  2211;  ash,  10-48%. 
The  meal  had  a  grey  colour  and  a  bitter  taste,  but 
the  latter  might  be  removed  by  washing  and  sedi- 
mentation; it  appears  to  be  more  suitable  as  a  cattle 
food  than  for  bread-making. — W.  P.  S. 


Cottonseed  products;  Comparative  toxicity  of . 

W.  A.  Withers  and  F.  E.  Carruth.     J.  Agric.  Res., 

191S,  14,  425—452. 
Feeding  experiments  on  rats,  rabbits,  poultry,  and 
pigs  were  made  with  cottonseed  meal,  raw  cotton- 
seed kernels,  ether-extracted  kernels,  and  gossypol. 
Toxic  properties  were  found  in  all  the  products.  If 
the  meal  had  been  prepared  by  the  "  cold-pressing  " 
process,  most  of  the  toxic  properties  passed  into 
the  oil.  Cooking  of  the  products  under  oil-mill 
conditions  caused  them  to  become  non-toxic  to 
rabbits  and  pigs.  This  was  due  to  the  oxidation 
of  the  gossypol  to  its  derivative  "  D-gossypol," 
which  was  far  less  toxic.  (See  also  this  J.,  1917, 
562,  937,  1061.  1285;  1918,  164  a,  319  a.)— J.  H.  J. 


Coffee;    Determination     of    caffeine    in    .      E. 

Vautier.     Ann.  Chim.  Analyt.,  1918,  23,  207—210. 

Five  grms.  of  the  finely  powdered  sample  is 
moistened  in  an  extraction  thimble  with  5  c.c.  of 
ammonia  and  then  extracted  in  a  Soxhlet  apparatus 
for  4  hrs.  with  ether;  the  extract  is  evaporated, 
the  residue  treated  with  boiling  water,  the  solution 
filtered,  and  the  insoluble  portion  washed  with 
boiling  water  until  150  c.c.  has  been  collected.  The 
filtrate  is  evaporated,  the  residue  dissolved  in  a 
small  quantity  of  boiling  water,  the  solution  filtered, 
the  insoluble  portion  washed,  and  the  filtrate  again 
evaporated  in  a  small  basin.  The  residue  thus 
obtained  is  heated  and  the  sublimed  caffeine 
collected  on  a  watch-glass  and  weighed. — W.  P.  S. 

Silage  made  from  various  crops;  Acidity  of  . 

R.  E.  Neidig.    J.  Agric.  Res.,  1918,  14,  395-^09. 

Experiments  were  made  to  determine  whether  other 
crops  than  maize  could  be  used  for  the  production 
of  silage.  It  was  found  that  oats,  peas,  clover,  and 
mixtures  of  oats  with  peas,  wheat  with  peas,  and 
clover  with  wheat  straw  made  excellent  silage,  and 
produced  acetic,  propionic,  and  lactic  acids  in 
similar  amounts  to  maize  silage.  Alfalfa  (lucerne) 
made  poor  silage,  and  produced  butyric  acid  only. 

—J.  H.  J. 

Nucleic  acids.    Feulgen.    See  XX. 

Determining   histidine,   etc.    Lautenschlager.    See 
XX. 

Vitamines.    Uhlmann.    See  XX. 

Erratum. 

This  J.,  Nov.  15,  1918,  p.  067  a,  col.  2,  line  6  from 
bottom  should  read  "  constituents  of  milk  caused 
by  bacteria  before  any  ". 
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Tate  nts. 

Milk  and  similar  liquids;    Process  for  itemising 

.    F.   O.    Lecomte,    Amsterdam.     Hmg.   Pat. 

116,480,  •20.7.17.  (Appl.  10,155/17.)  Int.  Oonv., 
7.0.17. 
Mii.k,  eondeused  or  raw.  Is  placed  in  a  closed  vessel. 
and  all  al  a  pressure  of  1-2  atmospheres  is  forced 
Into  the  liquid  for  about  SO  minutes,  so  that  some 
ait  is  dissolve.!.  The  mill;  is  then  sterilised  al 
105°— 110°  G.  -W.   V.   V. 

I  aoteal  fluids;  \i<  thnd  of  treating .  [Manufac- 
ture of  butter.]  B.  B.  Heller,  Assignor  to  The 
Vacuum  Churn  Corporation,  New  York.  U.S.  rat. 
1.270,910,27.8.18.    Appl.,  10.1.15.    Renewed  19.6.10. 

Milk  Is  pasteurised,  churned,  and  worked  In  a 
rotating  partially  exhausted  vessel,  having  smooth, 
non-porous,  non-ahsorbent  walls,  which  are  cooled 
below  02° F.  (17°  C.)>  with  the  object  of  preventing 
adherence  of  the  globules  of  butter  formed  In  the 
process. — C.  A.  M. 

Edible  oils  and  fats;  Means  fur  imparting  a  definite 

flavour   to   .    De   Bruyn,    Ltd.,    and   J.    De 

Bruyn,  London.    Eng.  Tat.  119,052,  2L6.17.    (Appl. 
8829/17.) 

Crude  proteins  are  extracted  from  vegetable  matter 
such  as  the  seeds  or  fruits  of  leguminous  plants, 
the  extract  is  Inoculated  at  about  70°  F.  (21°  C.) 
wilh  an  active  culture  of  lactic  bacteria,  and  after 
attaining  the  required  degree  of  sourness  it  is 
emulsified  wilh  edible  oils  and  Cats  at  a  suitable 
temperature  (70°  to  100°  F.,  2l°— 3S°  C).  The  ex- 
Eracl  of  crude  proteins  may  be  evaporated  and  the 
residue  dried  to  obtain  a  dry  product  which  may 
be  kept  for  subsequent  dilution  with  water  and 
ripening  with  lactic  bacteria.  By  this  means  a 
butter-like  flavour  is  Imparted  to  edible  oils  and  fats 
more  economically  and  with  greater  uniformity  than 
by  the  use  of  cows'  milk. — C.  A.  M. 

Fruit-dryer.     V.  G.  Stover,  Waynesboro',  Pa.    U.S. 

Pat.  1,270,988,  27.8.18.  Appl.,  15.10.17. 
Fruit  is  dried  in  a  frame,  with  open  upper  and 
lower  ends,  which  contains  a  series  of  removable 
superposed  trays.  Attnched  by  hinges  to  opposite 
sides  of  the  top  of  the  frame  are  two  plates,  having 
openings  in  their  margins  near  the  hinges,  and 
adapted  to  be  brought  together  over  the  top  of  the 
frame,  or  fixed  at  different  positions  in  relation 
thereto.— C.  A..M. 

Food  product.  P.  R.  Welch,  Assignor  to  The  Welch 
Grape  Juice  Co.,  Westfield,  N.Y.  U.S.  Pat. 
1,277,072,  3.0.18.  Appl.,  4.10.17. 
A  mixture  of  grape  pulp  and  juice  is  stored  until 
argo!  crystallises  throughout  the  mass.  The  argol 
is  separated,  and  the  pulp  and  juice  are  mixed  with 
sugar  and  cooked  until  the  proper  consistency  is 
reached. — J.  H.  P. 

Eggs;  Process  of  recovering  substances  from  fresh, 

decomposed ,  or  partially  decomposed .     J.  M. 

Hnssey,  Wichita,  Kans.  U.S.  Pat.  1,277,727, 
3.0.18.  Appl.,  20.12.10. 
Sufficient  salt  is  added  to  fresh,  decomposed,  or 
partially  decomposed  eggs  to  form  a  brine,  thus 
dissolving  the  vitellin.  and  carbon  tetrachloride  and 
methyl  alcohol  are  then  added  in  sufficient  quan- 
tities to  dissolve  the  oils  and  fats  and  to  precipitate 
the  albumin.  The  solution  of  oils  and  fats,  which 
also  contains  lecithin,  is  drawn  off,  the  fat-solvent 
(carbon  tetrachloride)    recovered,  and  the  lecithin 


precipitated  from  the  mixture  of  oils  and  fats  by 
the  addition  of  sufficient  fat-solvent  and  acetone. 

The  lecithin  Is  then  strained  out  and  the  fat-solvent 
and  acetone  recovered  from  the  solution.  After 
straining  off  the  albumin,  methyl  alcohol  is 
separated  from  the  solution  containing  I  lie  vitellin 
by  distillation,  and  Ihe  vitellin  obtained  by  the 
addition  of  sufficient  water  to  dissolve  out  the  salt, 
leaving  Ihe  vitellin  as  a  precipitate.— L.  A.  C. 

Flour  ami  stureli   from   potatoes  and   Other  tuber!; 
and  routs  and  other  materials;  Machinery  for  use 

in   production  of  .     R.   (i.   McLeod,    London. 

Eng.  Pat.  118,681,  4.10.17.     (Appl.  14,319/17.) 

1/ ('//.• ;   Process   of   making  a   new  food   product   of 

.    P.  W.  Turnev,  Richmond,  Va.,  U.S.A.    Eng. 

Pat.  110,430.  24.0.18.     (Appl.  10,414/18.1 

See  U.S.  Pat.  1,274,218  of  1018;  this  J.,  1018,  069  a. 


XIXb.-WATER  PURIFICATION  ;  SANITATION. 

Waters;   Hypochlorites   in   drinking  .      A.    R. 

Ling.    Analyst,  1018,  43,  347—348. 

Treatment  of  drinking  water  with  hypochlorite  con- 
verts the  ammonia  and  amino  compounds  present 
into  chloramine  and  chloramino  derivatives,  and 
does  not  reduce  the  ammonia  and  albuminoid 
ammonia  content  as  determined  by  the  Nessler 
method.  The  fact  that  the  chlorine  in  chloramines 
liberates  iodine  from  potassium  iodide  may  be  used 
to  ascertain  whether  a  water  containing  much  nitro- 
genous matter  has  been  treated  with  hypochlorite. 
Fifty  c.c.  of  the  water  and  50  c.c.  of  distilled  water 
are  placed  In  two  cylinders  and  each  treated  with 
1  c.c.  of  Ar/1  sulphuric  acid  and  01  grm.  of  potas 
slum  iodide.  If  the  water  has  been  treated  with 
hypochlorite  a  brown  coloration  develops,  whilst 
the  distilled  water  will  remain  colourless.  Nitrites, 
which  also  liberate  iodine  from  potassium  iodide, 
would  have  been  oxidised  by  the  hypochlorite. 

— W.  P.  S. 

Water  purification;  Baryta  as  substitute  for  soda 

in  .      F.  Hundeshagen.       Z.  offentl.  Chem., 

1018,  25,  175— 1S6. 
See  this  J.,  1018,  670  a.  The  author  gives  examples 
of  the  cost  of  treatment  by  the  baryta  process  for 
various  combinations  of  hardening  salts,  as  well 
as  directions  for  the  chemical  control  of  the  process 
In  practice. — .T.  H.  J. 

Disinfection    by    alcohol;    Theory   and    practice   of 

.     J.  Christiansen.     Z.  physiol.  Chem.,  1018, 

102.  275—305. 
The  disinfecting  power  of  alcohol  cannot  be  asso- 
ciated entirely  with  its  property  of  precipitating  the 
proteins  of  bacteria,  because  those  concentrations 
of  various  alcohols  which  cause  the  same  amount 
of  precipitation  of  a  protein  differ  greatly  in  their 
disinfecting  efficiency.  One  of  the  most  important. 
factors  in  disinfection  Is  the  capacity  of  the  dis- 
infectant to  penetrate  the  cell-walls  of  the  bacteria, 
and  this  is  largely  determined  by  the  surface  ten- 
sion of  the  disinfectant.  Of  all  the  alcohols,  propyl 
alcohol  appears  to  possess  the  most  valuable  quali- 
ties required  by  a  disinfectant  for  direct  application 
to  the  epidermis  prior  to  surgical  operations.  Its 
solutions  have  lower  surface  tensions  than  solutions 
of  corresponding  concentrations  of  ethyl  alcohol, 
which  has  hitherto  been  largely  employed  in  this 
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connection.  Moreover,  the  toxicity  of  propyl 
alcohol  is  at  least  four  times  as  great  as  that  of 
ethyl  alcohol,  and,  owing  to  its  greater  solvent 
power  for  fats,  it  is  able  to  enter  readily  the  pores 
of  the  skin.— H.  W.  B. 


Sodium  hypochlorite  solutions;  Hydrogen  ion  con- 
centration of  rations  indicator  end-points  in  dilute 

.     G.  E.  Cullen  and  J.  H.  Austin.     J.  Biol. 

Cnem.,  1918,  34,  553—568. 

I.n  the  preparation  of  his  hypochlorite  solution  for 
wound  disinfection  (this  J.,  1915,  919),  Dakin  added 
boric  acid  to  a  strongly  alkaline  hypochlorite  solu- 
tion until  it  no  longer  coloured  powdered  phenol- 
phthalein.    It  is  pointed  out  by  the  authors  that 
such   a   solution  is   still  alkaline;   in  consequence 
of  the  bleaching  action  of  the  hypochlorite,  a  much 
greater  alkalinity  is  required  to  give  a  colour  with 
phenolphthalein  when  hypochlorite  is  present  than 
in  its  absence.     Experiments  showed  that  in  a  0-5% 
solution  of  sodium  hypochlorite,  in  which  all  the 
hypochlorite  is  present  as  NaCIO,  the  end-point  to 
powdered  phenolphthalein  is  at^j^about  101,  and 
to  an  alcoholic  solution  of  o-cresolphthalein   (this 
J.,  1916,  9R0)  about  9-3.    With  as  alcoholic  solution 
of  phenolphthalein  as   indicator,   the  end-point   is 
uncertain  owing  to  rapid  decomposition  of  the  hypo- 
chlorous  acid  which  forms  a  considerable  propor- 
tion of  the  total  hypochlorite  in  dilute  solutions  of 
hypochlorite.    With  a  1%  solution  of  sodium  hypo- 
chlorite, in  which  7—17%  of  the  total  hypochlorite 
is  present  as  HCIO,  the  end-point  to  an  alcoholic 
solution  of  o-cresolphthalein  is  at  />„  =  about  9-6. 
Such  a   solution  is  sufficiently  stable  to  be  satis- 
factory  for   clinical   use,    anil    might   perhaps    be 
tolerated  upon  skin  and  other  tissue  surfaces  which 
would  not  bear  the  more  alkaline  solution  prepared 
as    described   by    Dakin.    It   can   be   readily   pre- 
pared by  i>;issin2:  chlorine  gas  through  a  solution 
of  sodium  carbonate,  of  an  initial  concentration  of 
11  grms.  per  litre,  till  the  concentration  of  sodium 
hypochlorite,    as   shown    by    titration    with    thio- 
sulphate,  is  n  -5  °  ;  the  resulting  solution  has  pA= 
about  9-4. 


Phenols  as  preservatives  of  anti^pneumococcic 
serum.  0.  Voegtlin.  U.S.  Tub.  Health  Service. 
Hyg.  Lab.,  Bull.  No.  112,  191S,  5-13. 

It  is  usual  to  preserve  anti-pnenmococcic  serum  by 
the  addition  of  0-3—0-5%  of  phenol  or  cresol.  As 
large  amounts  of  the  serum  are  used  in  injections, 
an  investigation  was  made  by  experiments  on 
animals  to  determine  whether  the  amount  of 
phenols  thus  injected  was  injurious.  No  toxic- 
effects  were  observed  in  the  animals  experimented 
on.— J.  H.  J. 


Biological  products;    Studies  in   preservatives    of 

.    Effects  of  certain  substances  on  organisms 

found  in  biological  products.  M.  H.  Neill.  U.S. 
Pub.  Health  Service,  Hyg.  Lab.,  Bull.  No.  112. 
1918,  37—46. 

It  is  usual  to  add  0-5%  of  phenols  to  biological  pro- 
ducts, such  as  vaccines,  serums,  etc.,  to  keep  them 
sterile,  but  occasionally  living  organisms  are  found 
to  be  present  in  them.  Cultures  of  some  of  these 
organisms,  mainly  cocci,  were  exposed  to  the  action 
of  dilutions  of  phenol,  1  in  110,  and  of  formaldehyde. 
1  in  50,  and  these  substances  were  found  to  be 
ineffective  as  germicides.  The  use  of  stronger  solu- 
tions would  be  deleterious  to  the  biological  product 
and  unduly  toxic. — J.  H.  J. 


Ether;  Effect   of  on   tetanus   spores  and    on 

certain  other  micro-organisms.  H.  B.  Corbitt. 
U.S.  Pub.  Health  Service,  Hyg.  Lab.,  Bull. 
No.  112,  1918,  47—48. 

Ether  was  found  to  be  ineffective  for  destroying 
spores  of  the  tetanus  bacillus  even  after  two  weeks' 
treatment,  whereas  cultures  of  Staph,  aureus  and 
B.  typhosus  were  easily  killed. — J.  H.  J. 

Nitrites  and  nitrates.   Oelsner.    See  VII. 

Patents. 
Evaporating    ami    distilling    machinery    [for    sea- 
uater].    D.  Urquhart,  London.    Eng.  Pat.  119,106, 
2.10.17.     (Appl.  14,217/17.) 

To  obtain  distilled  water  on  board  ships  which  are 
propelled  by  internal  combustion  engines,  salt  water 
is  evaporated  and  distilled  by  means  of  steam  pro- 
duced by  heating  distilled  water  in  tubular  heaters 
or  boilers  by  means  of  the  exhaust  gases  from  the 
engines.  The  heaters  may  be  of  the  water-tube  or 
fire-tube  type. — W.  H.  O. 

Water-purification     system;     Vacuum     [for 

removal  of  gaseous  impurities].  O.  M.  Campbell, 
Kansas  City,  Kans.  U.S.  Pat.  1,276,S71,  27.8.18. 
Appl.,  27.1.16. 

Water  is  purified  by  distillation  and  gaseous  im- 
purities are  removed  by  subjecting  the  vapour 
during  condensation  to  a  "  continuous  vacuum 
action  "  at  various  points  corresponding  to  the 
various  stages  of  condensation  of  the  vapour. 

— L.  A.  C. 


XX. -ORGANIC  PRODUCTS  ;   MEDICINAL 
SUBSTANCES;    ESSENTIAL  OILS. 

Xux  vomica  and   its  preparations;   Variations   in 

.    H.  H.   Schaefer.    Amer.  J.    Pharm.,  1918, 

90,  633—635. 

The  specification  for  v«.r  vomica  in  the  U.S. 
Pharmacopoeia  VIII  required  1-25%  of  strychnine 
after  the  removal  of  the  bruciue  with  nitric  acid. 
This  has  been  revised  in  the  U.S.P.  IX,  which 
specifies  2-5%  of  total  alkaloids  without  regard  to 
the  proportions  of  strychnine  and  brucine.  The 
author  has  analysed  several  samples  of  powdered 
Nux  vomica  and  its  fluid  extract  and  tincture  and 
found  considerable  variations:  the  percentage  of 
strychnine  in  the  total  alkaloid  ranged  from  33  to 
53.  Hence  certain  samples  may  pass  the  new  total 
alkaloid  specification  which  would  not  pass  the 
old  strychnine  specification.  One  sample  of  J'n.r 
vomica  contained  2-52%  of  total  alkaloids  but  only 
0-73%  of  strychnine,  and  another  contained  1-26% 
of  strychnine  but  only  2-38%  of  total  alkaloids. 
The  author  considers  that  there  would  be  no  diffi- 
culty in  meeting  a  specification  which  comprised 
both  requirements,  viz.  at  least  2-5°^  of  total 
alkaloids  and  1-25%  of  strychnine.— J.  F.  B. 

Biological  products;  Nature  of  contaminations  of 

.    I.  A.  Bengtson.    U.S.  Pub.  Health  Service, 

Hyg.  Lab.,  Bull.  No.  112,  1918,  14—36. 

Various  biological  products,  such  as  vaccines,  anti- 
toxins, and  tuberculins,  were  examined  for  their 
freedom  from  bacterial  contamination.  Occasionally 
organisms  were  found  to  be  present,  mainly  staphy- 
lococci, streptococci,  and  bacilli.  Spore-bearing 
bacilli  were  most  frequently  found,  usually  in 
bacterial  vaccines  and  in  tuberculins.  The  next 
most  frequent  were  staphylococci,  usually  found  in 
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sinaii-|xi\  end  rabies  vaccines,  Other  organisms 
found  were  streptococci,  bacilli,  and  one  anaerobic 
bacJUloa.  The  organisms  were  mainly  saprophytic, 
though  In  a    tew  cases  pathogenic  species  were 

Isolated   h small-pox  mid   rabies  vaccines  an. I 

tetanus  antitoxin. — J.  n.  .1. 

Ptperaakte;  Preparation  of .    i».  s.  Pratt  and 

0.     O.    Young.     .1.    Amer.    Chem.    Soc,    l'.tlS,    40, 
1428  -14SL 

Ths  following  process  has  proved  satisfactory.  A 
mixture  of  ethylene  bromide,  aniline,  and  anhydrous 
sodium  carbonate  la  heated  to  gentle  boiling  tor 
5—6  hours;  the  warm  mell  Is  extracted  with  hoi 
water,  and  the  crude  dlnhenylpiperazlne  is  trans 
formed  Into  Its  nltroso-derivative  by  suspending  it 
in  cold,  concentrated  hydrochloric  acid  and 
gradually  adding  o  saturated  solution  of  sodium 
nitrite  through  a  tube  reaching  to  the  bottom  of 
the  acid.  The  precipitate,  probably  the  hydro- 
chloride of  dlnltrosodlphenylplperaslne,  is  added  to 
a  40%  solution  of  sodium  bisulphite  and  the  suspen- 
sion Warmed  to  about  80°  C;  the  solution  is  made 
strongly  alkaline  with  sodium  hydroxide,  and  con- 
centrated by  distillation.  The  plperazine  is 
Anally  Isolated  by  distillation  of  the  residue  with 
superheated  steam  and  is  absorbed  by  hydrochloric 
arid.  Traces  of  pipcrazine  are  conveniently  de- 
tected by  means  of  platinie  chloride,  picric  acid,  or 

bismuth  potassium  iodide  (brilliant  garnet  crystals) 
or  by  the  formation  of  dlnitrosoplperazine. — H.  w. 

Pioramio  acid;  Modified  method  for  the  preparation 
of  — — .    <;.   Bgerer.    J.    Biol.  Chem.,   mis,  35, 
565 — ."'•'». 
i'li  i;ir    acid    is   dissolved    In    alcohol,    treated    with 

ami li.i.  and    reduced   by   hydrogen  sulphide,   first 

at  50°  0.  and  then  at  (If.  The  ammonium 
plcramate  is  deposited  In  crystalline  form  and  the 
free  add  is  subsequently  liberated  by  treatment 
with  acetic  acid,  and  purified  by  recrystallisal  ion 
from  boiling  water.     The  yield   is  To  to  80%  of  the 

theoretical  quantity.  (See  Further  J.  Chem.  Soc., 
1818,  i.,  490.)— II.  \V.  B. 

Benzaldehydc  ami   beir.oit-  mid:  I'sc  of  benraldr- 
hyde  sulphite  compound  as  n   standard    in   the 

quantitative  separation  and  estimation  of  . 

<:.   .\.   Gelger.    J.   Amer.  Chem.   Soc,  1918,   40, 
1463—1456. 

Bl  v/mdkhvdk  is  unsuitable  as  a  standard  as  It  is 
too  readily  oxidised,  but  the  bisulphite  compound, 
'■  II  c'II(>.XaIiSO,.UI.O.  fuliils  the  required  con- 
ditions. The  estimation  is  carried  out  as  follows: 
Solutions  containing  as  a  maximum  0-5  grm.  of 
benzoic  ncid  and  benzaldehyde  are  made  distinctly 
alkaline  with  sodium  hydroxide  and  extracted  with 
three  portions  of  ether  [each  25  c.e.);  the  combined 
ethereal  extracts  are  treated  with  freshly  distilled 
phenylhydrazlne  (US  grms.)  and  10  c.e.  of  a  10% 
solution  of  acetic  add  In  ether.  The  solution  is 
evaporated  in  a  current  of  air:  the  residue  is  mixed 
with  water  trio  c.e),  and  the  insoluble  benzylldene- 
phenylhydrazone    Is    collected    In    a    tared    Gdbcb 

crudble,  dried  for  -  hours  at  70°  C.  in  a  vacuum. 
and  weighed.  The  solution  from  which  the 
benzaldehyde  has  been  extracted  is  rendered  slightly 
add  with  hydrochloric  add  n  :3),  extracted  with 
chloroform  (26c.c),  saturated  with  salt,  and  shaken 
three  times  with  chloroform  (28  c.e.  for  each  opera- 
tion). The  chloroform  is  evaporated  at  the  ordinary 
temperature  and  the  residue  is  dissolved  in  neutral 
50%  alcohol  and  titrated  with  sodium  hydroxide. 
If  the  ethereal  solution  of  benzaldehyde  is  washed 
with  i~i  c.e.  of  y/">  sodium  hydroxide,  the  quantity 
of  benzoic  acid  separated  is  larger,  and  the  accuracy 
of  the  method  is  Increased. — H.  W. 


Bemsoylation  of  some  hydroxyl  or  amino  aromatic 
compounds.      v.    Reverdln.    Bfelv.   Ohim    Acta 
1918,  l,  205    209. 

A  \M\irm  of  the  substance  and  benzoyl  chloride  is 
treated   with  two  or  three  drops  of  concentrated 

sulphuric  acid  and.  If  neivssary,  warmed  for  a 
short  lime  on  the  water-balh.  The  method  is  sue 
ceSSful  with  substances  which  are  unaffected  by  the 
usual  methods  of  benzoylatlon.     (See  also  .1    ('hem 

Soc,  Dee.,  1918.)— O.  S. 

Nucleic  mill*.-  Determination  of  the  purine  base* 
in  after  cleavage  without  the  production  of 

liumin.      I{.    Fculgen.      Z.    phvslo).    Chem.,    1018. 

102,  244  -251. 
Tin  nucleic  acid  is  hydrolyscd  by  healing  with 
sodium  bisulphite  at  160°  C.  under  pressure.  On 
cooling,  guanine  separates  quantitatively  from  the 
colourless,  humin-free  solution,  whilst  the  adenine 
is  estimated  in  the  till  rate  by  conversion  first  into 
the  phosphotungstate,  then  into  the  silver  salt,  sunt 
finally  Into  the  pierate,  which  is  dried  and  weighed. 

— H.  W.  B. 

Histidine  and  other  glyoxaline  derivatives;  Volu- 

metric  estimation  of .    C.  L.  Lautenschlager. 

Z.  physiol.  Chem.,  1918,  102,  226—243. 
THBEE  methods  are  described  for  the  estimation  of 
histidine:  (a)  by  direct  titration  with  a  standard 
silver  nitrate  solution  until  a  red  coloration  is  no 
longer  observed  when  a  drop  is  mixed  with  a  (Iron 
of  an  alkaline  solution  of  diazobenzeuesulphonic 
acid.  (6)  by  direct  titration  with  dlazobenzene- 
sulphouic  acid,  using,  as  an  indicator,  technical 
"  K  "  salt  (which  gives  a  darker-coloured  dye  witli 
the  diazo-aeid  than  histidine),  (o)  by  adding  an 
excess  of  the  diazo-aeid,  boiling  with  alcohol  to 
destroy  the  excess  of  acid,  and  then  titrating  the 
stable  histidine  dye  with  titanium  trichloride. 
The  histidine  must  in  all  cases  be  first,  separated 
from  other  substances,  such  as  tyrosine,  which  react 
with  diazobenzenesulphonlc  acid,  before  the  titra- 
tion is  carried  out.  Methods  to)  and  fc)  yield  more 
accurate  results  than  (&). — II.  W.  B. 


Vitamines;   Pharmacology  of   Hie .     //.     F. 

rhlmami.     Z.  Biol.,  1918,  68,  457—498. 

The  close  parallelism  between  the  effects  on  animal 
tissues  produced  by  pilocarpine  and  by  vitamine  pre- 
parations from  various  sources  (orypan,  extracts 
of  oats,  nettles,  blood,  etc.)  confirms  the  author's 
previous  conclusion,  vie.,  that  the  antineuritlc 
vitamine  is  a  substance  physiologically  closely 
related  to  pilocarpine,  which  acts  on  the  sym- 
pathetic nerve  endings  and  thus  exerts  a  controlling 
influence  on  the  tonus  of  the  muscles  in  the 
organism. — II.  W.  C. 

Formic,  acetic,  and  lactic  acids;  Separation  of . 

I.   Onodera.     Iter.   Ohara    Inst,   landw.    Forsch., 

1917,  1,  231—259. 
Thk  solution  containing  the  three  acids  is  extracted 
with  ether  for  4  hrs.  in  a  modified  Soxhlet  appa- 
ratus, the  extraction  flask  containing  an  excess  of 
N/10  sodium  hydroxide  solution.  The  excess  of 
alkali  is  then  neutralised  wiih  J//10 phosphoric  acid 
solution  (Ibis  gives  a  measure  of  the  total  acidityi. 
an  excess  of  phosphoric  acid  is  added,  and  the 
mixture  steam-distilled  at  140°— 160°  C.  for  2  hrs. 
or  until  the  distillate  no  longer  shows  an  acid 
reaction:  I  he  distillate  is  collected  in  an  excess  of 
alkali  solution,  the  latter  neutralised  with  sulphuric 
acid,  and  diluted  to  a  definite  volume.  To  deter- 
mine the  formic  and  lactic  acids  an  aliquot  portion 
of  this  solution  is  treated  with  1-5  grms.  of  sodium 
carbonate   and   an   excess   of    N/10  permanganate 
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solution,  diluted  to  100  c.c.,  and  heated  at  100°  C. 
for  35  mins.,  and  the  excess  of  permanganate 
determined  iodonietricaliy  Another  portion  of  the 
solution  is  then  heated  for  1  hour  at  100°  C.  with 
the  addition  of  1-5  grms.  of  sodium  carbonate  and 
excess  of  3-2%  permanganate  solution,  the  excess 
of  the  latter  is  destroyed  with  hydrogen  peroxide, 
the  mixture  filtered,  the  filtrate  evaporated,  and 
the  oxalic  acid  formed  by  the  oxidation  of  the 
lactic  acid  is  precipitated  as  calcium  oxalate  and 
this  is  titrated  in  the  usual  way  with  permanganate 
solution.  Each  c.c.  of  A'/50  permanganate  solution 
is  equivalent  to  00000  grm.  of  lactic  acid;  the 
formic  acid  is  found  by  difference.  Acetic  acid  is 
determined  by  oxidising  a  third  portion  of  the 
solution  as  described,  decomposing  the  excess  cf 
permanganate  with  hydrogen  peroxide,  evaporating 
the  filtered  liquid,  acidifying  the  residual  liquid 
with  sulphuric  acid,  and  extracting  it  with  ether. 
the  extraction  flask  in  this  ease  containing  a  small 
quantity  of  water.  A  portion  of  the  extract  is  then 
diluted  to  100  c.c.  and  distilled,  95  c.c.  of  distillate 
being  collected  and  titrated.  Under  these  condi- 
tions S4-49%  of  the  acetic  acid  is  found  in  the 
distillate.— W.  P.   S. 

Glycols;  Manufacture  of [and  explosives  there- 
from]. H.  Hibbert.  Chem.  and  Met.  Eng.,  1918, 
19,  571—573. 
Apart  from  its  preparation  from  alcohol,  ethylene- 
glycol  may  be  obtained  in  a  less  pure  condition 
by  cracking  petroleum  vapours  in  an  iron  tube  at 
about  650°  C,  mixing  the  resulting  gases  with 
chlorine,  purifying  the  product  by  distillation,  and 
treating  the  distillates  with  alkali  carbonates  in 
a  closed  vessel.  The  mixture  of  glycols  thus 
obtained  consists  of  liquids  somewhat  less  viscous 
than  glycerin,  but  having  even  more  pronounced 
hygroscopic  properties.  When  nil  rated  the  glycols 
yield  products  which  freeze  at  much  lower  tem- 
peratures than  nitroglycerin,  and,  unlike  the  latter. 
do  not  form  an  unstable  crystalline  modification 
at  a  low  temperature.  Hence  they  are  much  less 
dangerous  to  handle,  and  should  prove  of  especial 
value  for  mining  and  blasting  operations  at  low 
temperatures.  Experiments  on  a  manufacturing 
scale  have  shown  that  when  these  products  are 
compounded  with  nitrocellulose  (for  which  process 
no  solvent,  is  necessary)  a  new  type  of  explosive 
is  obtained,  which  causes  much  less  erosion  of  gun- 
barrels  than  cordite.  A  solution  of  sugar  in  glycol 
yields,  when  nitrated,  another  new  type  of  explo- 
sive, which  has  valuable  properties  for  such  pur- 
poses as  blasting,  excavating,  etc.  The  use  of 
glycol  is  suggested  as  a  substitute  for  glycerin  for 
moistening  tobacco,  with  the  object  of  obviating 
the  formation  of  acrolein  during  smoking.  Owing 
to  its  pronounced  hygroscopic  properties  it  should 
also  be  a  valuable  constituent  of  ointments  and 
other  pharmaceutical  preparations,  and  would  pro- 
bably be  an  efficient  substitute  for  alcohol  as  a 
means  of  preventing  the  freezing  of  water  in  motor 
radiators.     (See  also  J.    Chem.   Soc,  Dec,  191S.) 

— C.  A.  M. 

Methylamine;  Preparation  of  .       H.  I.   Jones 

and  R.  Wheatley.  ,T.  Amer.  Chem.  Soc,  191S, 
40,  1411—1415. 
The  results  recently  published  by  Werner  (this  J., 
1917,  1147)  have  led  the  authors  to  describe  experi- 
ments made  with  the  object  of  studying  the  effect 
of  reduced  pressure  on  organic  reactions  in  which 
a  gas  is  evolved.  Mixtures  of  ammonium  chloride 
and  formaldehyde  were  (1)  slowly  distilled  at  the 
ordinary  pressure,  (2)  slowly  distilled  in  a  vacuum, 
(3)  heated  under  a  reflux  condenser  for  S  hours  and 
then  distilled  at  the  ordinary  pressure,  and  (4) 
heated  under  a  reflux  condenser  for  4J  hours  in 


a  vacuum  and  then  distilled  in  a  vacuum.  In 
method  (4)  there  was  a  decrease  in  the  amount 
of  ammonium  chloride  left  unchanged,  a  lowering 
of  the  temperature  and  therefore  decrease  of  the 
yield  of  dimethylamine  and  higher  methylated  sub- 
stances, and  an  increase  in  the  acidity  of  the 
distillate,  the  loss  of  carbon  dioxide,  and  the  weight 
of  methylamine  produced.  Method  (2),  merely  by 
removing  the  volatile  products  as  well  as  the  carbon 
dioxide,  caused  a  marked  increase  in  the  weight 
of  the  distillate  and  the  amount  of  ammonium 
chloride  remaining  unchanged;  it  caused  the  forma- 
tion of  the  lowest  percentage  of  dimethylamine  but 
also  lowered  markedly  the  amount  of  monomethyl- 
amine  formed,  brought  about  a  higher  percentage 
of  esterification,  and  gave  a  distillate  of  the  highest 
rotatory  power.  Method  (3)  gave  the  smallest  per- 
centage of  distillate,  the  highest  percentage  of  non- 
distillable  residue,  the  highest  percentage  of  esteri- 
fication, used  up  a  large  amount  of  ammonium 
chloride,  and  gave  the  highest  degree  of  methyla- 
tion,  aud  consequently  the  highest  percentage  of 
dimethyl  and  other  more  highly  methylated  deriva- 
tives, most  of  which  will  not  crystallise.  The 
theory  of  the  reaction  advanced  by  Werner  (loc. 
tit.)  is  correct  and  explains  all  the  observed  facts. 
Monomethvlamine  is  best  prepared  by  method  (4). 

— H.  W. 


Allyl  group  in  essential  oils;  Kohert's  phloro- 
til 'ueiiwl -hydrochloric  acid  reaction  for  the  detec- 
tion of  .      S.  Furukawa.      Kogyo-Kwagaku- 

Zasshi  (J.  Chem.  Ind.,  Tokyo),  1918,  21,  513—515. 
The  red  coloration  which  certain  aromatic  com- 
pounds give  with  phloroglucinol  and  hydrochloric 
acid  is  not,  as  claimed  by  Robert,  invariably  a 
trustworthy  test  for  the  presence  of  the  allyl  group 
in  essential  oils.  In  the  case  of  eugenol  or  safrol, 
for  instance,  the  characteristic  coloration  is  not 
obtained  until  the  oils  have  been  kept  for  at  least 
6  months  at  the  ordinary  temperature.  On  frac- 
tional distillation  of  such  oils  under  reduced  pres- 
sure, the  first  fraction  does  not  give  the  reaction 
until  after  it  has  been  kept  for  a  long  time.  More- 
over, certain  compounds  of  the  fatty  series,  such 
as  citronellol  and  geranlol,  give  a  red-brown  colora- 
tion with  phloroglucinol  and  hydrochloric  acid, 
whilst  others,  such  as  citronellal  and  citronellic 
acid,  do  not  give  any  coloration. — C.  A.  M. 


Citronella  oils  S.  Furukawa.  Kogyo-Kwagaku- 
Zasshi  (J.  Chem.  Ind.,  Tokyo),  1918,  21,  515—525. 
A  sample  of  citronella  oil  from  Formosa  had  the 
following  characters: — Sp.  gr.,  0-9G01;  total 
geraniol,  2215%:  and  total  citronellal,  1105%. 
Formosa  oil  is  thus  of  less  value  for  perfumery 
than  Java  or  Ceylon  citronella  oil.  The  composi- 
tion of  Formosa  oil  somewhat  resembles  that  of  the 
oil  of  "  ogarugaya,"  a  variety  of  Andropogon 
nardus,  L.,  growing  in  Japan.  A  Java  oil  was 
found  to  contain  two  phenols  (eugenol  and  possibly 
chavicol),  and  three  acids,  one  of  which  was  identi- 
fied as  citronellic  acid. — C.  A.  M. 


Chlorinated  toluene.    Lubs  and  Clark.     See  III. 

Toluene-o-  and  -p-sulphonic  acids.    McKie.    See  III. 

Nitrogen  determination.    Renaud.     See  XXIII. 

Determining  caroon.     Renaud.     See  XXIII. 
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Akuhois;    Prooess  0/  producing  — -.    E.  0.   R. 

Marks,  London.     From  E.  I.  ilu  Pont  de  Nemours 

and  Co.,  Wilmington,   Del.,  U.S.A.       Eng.   Pat. 

119,249,  9.0.17.     (AppL  8209/17.) 

A    iim.ogkxateu   hydroca rbou,   e.g.  pentyl    or  ho.xyl 

chloride,  la  treated  with  a  salt  of  a  non-corrosive 

laity    arid     of    high    boiling     point,     e.g.      sodium 

atetfrate,  10  form  the  ester  of  iiu  alcohol,  which  la 
anbeeqnently  recoTered  by   bydrolysing  the  eater. 

Stearic  acid  and  solid  caustic  soda  are  heated  in 
B  jacketed  vessel  at  200°— 240°  C.  and  when  the 
water  has  been  expelled,  a  mixture  of  pentyl  and 
bexyl  chlorides  is  introduced  at  the  bottom  of  the 
Tfnirl  A  ]>or!ion  of  the  halogonatod  hydrocarbon 
-  with  the  sodium  stearate,  another  portion 
Is  converted  Into  oletiues.  and  part  distils  un- 
changed. The  volatile  products  are  condensed  and 
separated,  for  which  purpose  a  reflux  cooler  main- 
tained at  a  suitable  temperature  lo  return  the 
volatile  chlorides  to  the  vessel  may  be  provided. 
The  stearic  ester  in  the  vessel  is  cooled  to  about 
1">0°C..  treated  with  sufficlenl  caustic  soda  to  re- 
place that  which  has  reacted  with  Ilu-  chlorides, 
heated  again  to  200°— 240°  C.  and  the  resulting 
alcohol  is  distilled  oil'  in  the  presence  of  a  little 
water  or  steam. — .1.  P.  B. 


Dimethyl  sulphate;  Prooess  for  the  production  of 

.     E.  J.  Boake,  Loudon,  and  T.  H.  Durrans. 

Oxford.        Eng.      Pal.     119,2.".ll.     20.(5. 17.        (Appl. 
S8G2/17.) 

Methyl  alcohol  (2  mois.i  is  treated  with  sulphur 

dioxide  and  chlorine  (approximately  1  mol.  of 
each),  the  sulphur  dioxide  being  preferably  in 
slight  excess.  The  gases  may  be  passed  either 
simultaneously  or  successively;  in  the  former  case 
the  necessary  excess  of  sulphur  dioxide  may  be 
added  at.  the  start.  Methyl  chloride  is  a  gaseous 
product  of  the  reaction.  The  dimethyl  sulphate  is 
isolated  and  purified  by  distillation  under  reduced 
pressure;  the  yield  is  nearly  equal  to  the  theoretical 
quantity.— J.  F.  B. 


Secole  cornutum   [ergot]:  Preparation  from  . 

O.  Imray,  London.  From  Soc.  Chem.  Ind.  in 
Basle.  Switzerland.  Eng.  Pat.  119,287,  27.9.17. 
(Appl.  13,904/17.) 

Ergot  (Secale  cornutum)  after  treatment  for 
removal  of  oil,  e.g.  with  petroleum  ether,  is  ex- 
tracted with  cold  water  and  then  with  alcohol 
of  about  80%  strength  containing  about  0-1%  of  a 
volatile  acid,  such  as  formic  or  acetic  acid.  After 
removal  of  the  alcohol  and  excess  acid  from  the 
alcoholic  extract  by  distillation  in  vacuo,  water  being 
added  during  the  distillation,  the  extracts  are 
mixed  and  further  concentrated  to  a  liquid  of 
definite  strength  or  to  a  yellowish  brown  hygro- 
scopic powder.  Inorganic  constituents  are  removed 
by  treatment  with  alcohol.  The  product  is  soluble 
In  water  and  suitable  for  injection.— P..  V.  S. 


Substances   which    arrest   and  cause  coagulation   of 

the  blood;  S< naration  of from  animal  organs. 

Luitpold-Werk.  Chem. -pharm.  Fahr..  Munich. 
Ger.  Pat.  306,806,  14.7.10. 
A  substance  which  causes  coagulation  of  the  blood 
is  prepared  by  extracting  finely  divided  animal 
organs  with  an  alkaline  aqueous  solution  and  then 
treating  the  solution  with  an  acid  in  the  presence 
of  phenol  or  with  salicylic  acid :  on  the  other  hand, 
if  the  organs  for  the  residue  after  treatment  with 
alkali i  are  extracted  with  dilute  acid  and  the  solu- 
tion neutralised,  a  substance  is  obtained  which 
arrests  blood  coagulation. — L.  A.  C. 


Onirics,  corpus    lutcum,  or  placenta;  Manufacture 

of  a  physiological!  >i  act  ire  substance  from  . 

s.  Friinkel  and  E.  Herrmann,  Vienna.  Ger.  Pat. 
306,006,  13.1.14.  Int.  Conv.,  9.1.14.  Addition  to 
Ger.  Pat.  297,392. 

The  tissue  is  extracted  with  acidulated  water,  pro- 
lans are  separated,  and  the  solution  concentrated  in 
nieiiii.  The  remainder  of  the  proteins,  together 
with  some  of  the  phosphatides,  are  precipitated  with 
alcohol,  and  the  concentrated  solution  is  extracted 
with  ether  or  a  similar  solvent.  After  precipitation 
of  the  phosphatides  and  evaporation  of  the  solvent. 
the  residue  is  treated  with  water,  cooled  and  freed 
from  fats,  again  concentrated,  and  extracted  with 
ether  or  a  similar  solvent.  As  an  alternative 
method  of  preparation,  the  tissue  may  be  dehy- 
drated, extracted  with  a  solvent  which  does  not 
dissolve  water,  and  the  phosphatides  precipitated 
from  the  solution.  After  evaporation  of  the  solvent, 
the  residue  is  treated  as  before.  The  product 
obtained  by  evaporating  the  final  extract  is  a  brown 
oil  containing  cholesterol;  if  the  oil  is  cooled  the 
cholesterol  and  its  esters  crystallise  out  and  can 
be  separated,  leaving  the  pure  product. — L.  A.  C. 


< )  i  tdising     aromatic    hydrocarbons.      Eng.     Pats. 
119,517  and  119,518.    See  III. 


Removing  substances  from  eggs.   U.S.  Pat.  1,277,727. 
See  XIXa. 


XXI.-PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Patent. 

[Photomechanical]  printing  plates;  Process  for  pre- 
paring   .    A.  J.  Hain,  Lakewood,  Ohio,  U.S.A. 

Eng.  Pat.  119,328,  7.11.17.     (Appl.  10,254/17.) 

The  plate  to  be  etched  is  provided  with  a  layer  of 
regularly  spaced  dots  of  the  minimum  size  required 
for  the  high  lights  of  the  finished  printing  plate, 
which  dots  act  directly  or  indirectly  as  a  resist 
and  which  in  subsequent  processes  can  be  caused  to 
expand  laterally  to  correspond  with  the  photo- 
graphic image  impressed  on  the  plate.  For 
example,  a  zinc  plate  coated  with  an  acid  resist, 
such  as  bitumen,  is  provided  with  a  sensitised  film, 
e.g.,  of  biehromated  gelatin.  This  is  then  exposed 
behind  a  suitable  screen  plate  and  the  unexposed 
portions  removed  in  the  usual  way  leaving  a  layer 
of  regularly  spaced  isolated  dots.  These  are  im- 
pregnated with  light-sensitive  silver  bromide  by 
treatment  with  ammonia,  potassium  bromide,  and 
silver  nitrate,  and  the  intervening  spaces  are  filled 
in  with  gelatin.  The  plate  is  then  exposed  through 
a  negative,  developed,  fixed,  and  washed,  and 
treated  with  a  mixed  potassium  bichromate-ferri- 
cyanide-bromide  solution;  by  standing  about  15 
mins.  after  this  treatment  the  gelatin  round  each 
dot  becomes  hardened  to  an  extent,  in  area,  pro- 
portional to  the  amount  of  silver,  i.e.,  to  the  ex- 
posure through  the  negative.  The  remaining 
soluble  portions  of  the  film  are  washed  away,  the 
acid  resist  removed  from  the  same  areas  by  a 
suitable  solvent,  and  the  plate  etched  as  usual. 
Other  methods  of  obtaining  the  regularly  spaced 
light  -sensitive  dots  may  be  used  and  the  method 
Of  enlarging  them  laterally  may  be  varied;  a  print 
contact  method,  a  physical  development  method, 
and  a  lead  intensification  method  are  described. 

-B.  V.  S. 
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XXn.-EXPLOSIVES  ;  MATCHES. 

Cellulose  and  nitrocelluloses.      A.  Herve\      Monit. 

Seient.,   1918.   62,   1«)3— 10(i. 
Nitrocellulose  prepared   for   the   manufacture  of 
celluloid   contains   small   proportions   of   sulphuric 
acid  combined  in  the  form  of  esters  and  not  remov- 
able  by   simple   washing.    This   sulphuric    acid   is 
retained  as  a  relatively  stable  combination  in  the 
presence  of  bases,  when  it  reacts  as  an  ester  salt, 
but   is  progressively  eliminated  by  hydrolysis    on 
boiling  with  dilute  mineral  acids.    For  the  deter- 
mination of  the  combined  sulphuric  acid,  5  grins, 
of  the  fully  washed  and  dry  nitrocellulose  is  boiled 
under  a  reflux  condenser  for  8  hours  with  250— 
300  c.c.  of  water  containing  1  c.c.  of  strong  hydro- 
chloric acid    (sp.   gr.   1-18).    The  nitrocellulose   is 
Altered  off,   the  filtrate  and  washings  are  concen- 
trated to  150  c.c.  and  the  sulphuric  acid  precipitated 
as  barium  sulphate.    The  percentage  of  sulphuric  ! 
acid  fixed  varies  with  the  proportion  of  that  acid   I 
used  in  the  nitrating  mixture.     With    a   constant   i 
proportion  of  about   19%  of  water,   the  following  ; 
results  were  obtained  :— ratio  of  HN03  to  H„S04   ' 
1 :  1,   00505%     sulphuric    acid   fixed   in   the   nitro- 
cellulose: ratio  1:2,  0-2025%;  ratio  1:3,  0-4290%; 
ratio   1:4,    1-34%;    ratio   1:5,    1-S1%.     This   coin-    ! 
billed    sulphuric   acid   has   a    strongly    depressing 
influence  on  the  heat    test  stability  of  the  nitro- 
cellulose  and   of  the   celluloid   prepared   from    it, 
but  it  is  not  the  only  factor.     Compounds  of  low 
degrees  of  nitration   or   of  oxycellulose  or  hydro- 
cellulose  also  affect  stability;  these  are  most  easily 
eliminated  by  boiling  with  alkaline  water,  so  that 
effective  stabilisation  demands  both  acid  treatment 
for  the  sulphuric  esters  and  basic  treatment  for  the 
inferior    nitrated    products.    This   combination    of 
conditions  may  be  produced  by  boiling  the  nitro- 
cellulose with  a   readily  dissociable  salt,   such  as 
01—10%  of  its  weight  of  magnesium  chloride,  for 
about    12   hours.     Satisfactory   products   are   thus 
obtained  which  withstand  the  Abel  heat  test  for 
(SO  minutes. — J.  P.  B. 


Mercury    fulminate:   Detection   and    determination 

of  free  mercury  in  .    P.  Nicolardot  and   J. 

Boudet.    Ann.  Chim.  Analyt.,  1918,  23,  206—207. 

One  grm.  of  the  sample  is  agitated  with  100  c.c. 
of  water  containing  5  grins,  of  ammonium  thiosul- 
phate;  the  fulminate  dissolves  rapidly  whilst  the 
free  mercury  which  may  be  present  remains  as  a 
grey  powder  or  as  small  metallic  globules.  The 
mercury  is  collected  on  a  tared  filter,  washed  with 
water,  then  with  alcohol  and  ether,  dried  over 
potassium  hydroxide,  and  weighed.  The  quantity 
of  f«ee  mercury  present  is  about  0-1%  when  the  fui- 
minate  is  made  in  the  usual  way,  but  increases 
if  larger  proportions  of  mercury  are  used  in  the 
preparation. — W.  P.  S. 


[Explosives  from]  glycols.     Hibbert.     Se<  XX. 


Patent. 

Explosive.    O.    B.    Carlson   and   E.    F.    Otterdahl, 

Monsbo.    Sweden.       U.S.    Pat.   1,277,013,   27.8.18. 
Appl.,  8.12.15. 

The  explosive  contains  ammonium  perchlorate, 
ferrosilicon,  wood-meal,  a  combustible,  consisting 
of  fractions  from  rock-oil  rich  in  naphtheues  and 
having  a  boiling  point  above  250°  C,  and  a  sub- 
stance obtained  by  gelatinising  liquid  trinitro 
toluene  with  nitrocellulose  and  sodium  nitrate. 

— T.  St. 


XXm.    ANALYSIS, 

Calibrating  pipettes;  Simple  method  of  rapidly  and 

accurately .    S.English.    J.  Soc.  Glass  Tech., 

1918,  2,  210—219. 

Oxe  neck  of  a  Woulfe's  bottle  is  connected  to  an 
elevated  reservoir  of  water,  and  an  outlet  near 
the  bottom  of  the  bottle  is  fitted  with  a  three-way 
tap  leading  to  a  pipette  with  a  pear-shaped  bulb 
of  about  05  c.c.  less  capacity  than  the  pipette 
to  be  .calibrated  and  a  capillary  stem  above  the 
bulb  to  bring  the  capacity  up  to  the  required  figure. 
The  lower  pipette  is  calibrated  from  a  standard 
pipette  fitted  into  the  other  neck  of  the  Woulfe's 
bottle.  The  standard' pipette  is  filled  with  water 
from  the  reservoir  and  the  surplus  water  is  removed 
from  its  upper  extremity  by  means  of  blotting 
paper.  The  three-way  tap  is  then  opened  so  as  to 
allow  the  water  from  the  standard  pipette  to  run 
back  into  the  bottle  and  force  out  an  equal  quan- 
tity into  the  pear-shaped  pipette,  and  after  a  pre- 
arranged time  for  drainage,  the  height  of  the  water 
in  the  capillary  tube  is  marked  thereon.  The  pear- 
shaped  pipette  is  then  emptied.  The  standard 
pipette  is  then  replaced  by  the  pipette  to  be  cali- 
brated, which  is  filled  and  emptied  in  a  similar 
manner,  except  that  when  the  water  has  risen  to 
the  mark  on  the  capillary  tube  (after  allowing 
the  requisite  time  for  draiuage)  the  level  of  the 
water  in  the  higher  pipette  is  marked  thereon. 
The  maximum  error  found  when  comparing  this 
method  with  the  customary  one  in  which  the  water 
run  out  of  the  pipette  is  weighed  was  0027  c.c. 
In  a  series  of  twelve  50  c.c.  pipettes,  but  the  new 
method  only  requires  about  2  minutes  per  pii>ette. 

—A.  B.  S. 


Thymolsulphophthalein;  Use  of  — —  as  indicator  in 
addimetric  titrations.  A.  B.  Clark  and  H.  A. 
Lubs.    J.  Amer.  Cheni.  Soc,  1918,  40,  1443—1448. 

Thymolsuli-hophthaleix,  an  indicator  having  two 
useful  working  ranges  (see  this  J.,  1916,  980),  can 
be  very  successfully  employed  in  many  differential 
acidimetric  and  alkalimetric  titrations.  To  illus- 
I  rate  the  general  method  of  employment,  a  few 
typical  titrations  are  described  (mixtures  of  benzoic 
and  hydrochloric  acids,  acetic  and  hydrochloric 
acids,  acetic  and  sulphuric  acids,  titration  of 
aniline  by  hydrochloric  or  sulphuric  acid).  Any 
acid  with  a  dissociation  equal  to  or  weaker  than 
that  of  acetic  acid  may  be  differentially  titrated 
in  the  presence  of  hydrochloric  acid,  provided  that 
the  weaker  acid  is  completely  neutralised  when 
the  alkaline  colour  change  of  the  indicator  occurs. 
The  use  of  proper  colour  screens  or,  preferably, 
of  a  colorimeter  or  spectrophotometer  greatly  in- 
creases the  accuracy  of  differential  titrations  but 
is  not  absolutely  necessary. — H.  W. 


Copper;  Separation  of  traces  of  from  solu- 
tion. J.  E.  Saul  and  D.  Crawford.  Analyst,  1918, 
43,  348. 

Wateb  containing  as  little  as  0002%  of  copper  gives 
a  voluminous  yellow  precipitate  when  treated  with 
0-1%  of  quinosol  (the  potassium  salt  of  S-hydroxy- 
quinoline-5-sulphonic  acid)  and  allowed  to  stand  for 
about  18  hrs.  The  precipitate  is  soluble  in  dilute 
hydrochloric  acid.  Other  metals  in  very  dilute 
solution  do  not  give  a  reaction,  but  a  precipitate 
is  obtained  when  a  concentrated  solution  of  a  mer- 
curic salt  is  treated  with  the  reagent. — W.  P.  S. 

Zinc  dust  [tor  analysis].    O.  P.inder.    Chem.-Zeit., 

191S,  42,   458. 
The   author   has    found    that    zinc    dust    contains 
appreciable  amounts  of  chlorine,  for  which  allow- 
ance must  be  made  in  certain  analytical  processes. 


Vol.  XWMI     So.  22.] 
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l  olumetrio  <  ttlmatlom  of  — 
diem.  News,  mis,  i  17.  822. 

Znra  when  present  as  chloride  in  solutions  which 
contain  no  heavy  metal  or  ammonium  salts  may 
be  estimated  by  first  boiling  to  remove  excess  of 
free  add,  exactly  neutralising  with  .\/io  sodium 
hydroxide  using  methyl  orange  as  Indicator,  and 
than  titrating  the  add  combined  with  the  sine 
with  .Y/10  sodium  hydroxide,  using  phenolphthaldn 
as  indicator.  Towards  the  end  or  the  reaction  the 
solution  is  boiled  .-mil  the  end  polnl  taken  as  that 

point  at  which  the  pink  colour  is  not  destroyed  by 
boiling.— J.  F.  S. 

Colloidal     hydroxides;     Adsorption      of     .     K. 

Scherlnga.  Pharm.  Weekblad,  1918,  88,  1070— 
1074. 

Tiir  adsorption  of  ordinary  salts  by  metallic 
hydroxides  is  not  of  much  practical  significance  iu 
analysis.  In  separating  iron,  it  is  not  desirable  to 
have  a  great  excess  of  alkali.— A.  .1.  W. 

Barium  and  strontium;  Separation  umi  determina- 
tion of .     F.   A.  Gooch  ami   M.  A.  Sodcrnian. 

amer.  J.  Bd.,  1918,  46.  638— $40. 

SmoviH  m  chloride  is  soluble  in  a  mixture  of 
hydrochloric  acid  and  ether,  whilst  barium  chloride 
is  precipitated.  Aboul  0-5  grm.  of  the  mixed 
chlorides,  containing  not  more  than  0.".  grm.  of 
strontium  chloride,  is  dissolved  by  warming  with 
the  least  possible  quantity  of  water,  and  the  cold 
saturated  solution  is  treated  with  a  mixture  of  con- 
centrated hydrochloric  acid.  I,  and  ether,  1  vol., 
added  slowly,  with  stirring.  The  precipitated  barium 
chloride  is  collected  on  an  asbestos  tiller,  washed 
with  the  acid-ether  mixture,  dried  at  160° 0.,  and 
Weighed.     The   error    docs    not    exceed   0-0004  grm. 

— W.  P.  S. 

Iron;  Titanium  ehloriili    as  a  reducing  agent  in  tJir 

determination  of by  titration  with  perman- 
ganate in  hydrochloric  add  solution.  L.  Brandt. 
Ohein.-Zeit.,  1918,  42,  4:;::     I.:  I.  450—451. 

Titanh'm  trichloride  solution  readily  reduces  ferric 
salts  in  the  cold  tKnecht  and  Ilibbcrt,  this  J., 
100:i.  L'.".:!,  70L').  the  reduction  being  made  either  by 
adding  the  exact  quantity  of  titanium  trichloride, 
or  by  adding  more  than  I  his  and  then  removing 
the  excess  by  the  addition  of  copper  sulphate.  The 
ferrous  salt  is  then  titrated  in  the  usual  way  with 
permanganate  solution.  Platinum  chloride,  potas- 
sium bichromate,  and  arsenic  acid  do  not  interfere 
with  the  method,  but  arsenious  acid  should  not  be 
present.  When  stannous  chloride  Is  used  for 
reducing  the  ferric  salt,  copper  sulphate  may  be 
employed  in  place  of  mercuric  chloride  for  removing 
the  excess  of  stannous  chloride  added. — W.  P.  S. 

Gasumitrie    [nitrogen]    determinations;    Simplified 

.    a.    Renaud.    3.   Pharm.  Ohim.,  1918,  18, 

104—106. 

Fm-ori-.Ni  standardisations  with  pure  urea  may  be 
avoided  in  the  determination  of  nitrogen  in  urine 
by  using  a  comparison  tube  exactly  similar  to  the 
nitrometer.  This  comparison  tube  contains  a 
volume  of  air  equal  to  the  volume  of  nitrogen 
liberated  in  the  nitrometer  from  a  known  quantity 
of  urea  :  the  volume  of  air  then  serves  as  a  standard 
in  subsequent  determinations.  It  is  necessary  to 
note  the  pressure  and  temperature  at  the  time  the 
air  is  admitted  to  the  comparison  tube.  (See  also 
J.  Chem  Soc,  Nov..  litis.)— \V.  1".  S. 

Carbon;   Determination   of  total in    various 

biological  substances.      A.  Renaud.      J.  Pharm. 

Chim.,  IMS,  18,  10t!— 108. 
The  substance    (e.g..    urine)   is  heated   in   a    flask 
with  potassium  bichromate  and  sulphuric  acid,  the 
gases  evolved  are  passed  into  ammoniacal  calcium 


chloride  solution,  and  the  resulting  calcium  car- 
bonate Is  separated  and  determined  volumetrically. 
After  the  absorption  of  the  carbon  dioxide  it  16 
usually  necessary  to  heal  the  amiuoniacal  solution  on 
a  water-bath  In  order  to  obtain  the  calcium  carbon- 
ate in  a  condition  suitable  for  lilt  ration.  If  barium 
chloride  is  used  in  place  of  calcium  chloride,  the 
resulting  barium  carbonate  may  be  collected  on  a 
liter  at  once,  converted  Into  barium  sulphate,  and 
weighed.     (See  also  J.  Chem.  Soc,  Nov.,  litis. | 

— \V.  P.  S. 

Magnetic  susceptibility  of  mixtures  of  liquids. 
Alpheus  W.  Smith  and  Alva  W.  Smith.  J.  Amer. 
Chem.  Soc,  11)18,  40,  1218—1224. 

Tin-:  magnetic  susceptibility  of  liquid  mixtures  is 
found  to  satisfy  the  simple  mixture  rule  within  the 
limits  of  experimental  errors.  Data  are  recorded 
for  mixtures  of  acetone  and  water,  acetic  acid  and 
water,  acetic  acid  and  benzene,  acetone  and  ethyl 
alcohol,  and  it  is  suggested  that  the  measurement 
of  the  magnetic  susceptibility  may  conveniently  be 
used  in  the  determination  of  the  composition  of 
binary  liquid  mixtures. — H.  M.  D. 

Motor  fuels.     Moore.     See    IlA. 

Chlorinated  toluene.    Lubs  and  Clark.    See  III. 

Toluene-o-  and  -p-sutphonic  acids.   McKie.    See  III. 

Sul/ihitr  dyestuffs.     /linker  and  Sdmnbel.     See  IV. 

Celluloid  analysis.    Herve.     /See  V. 

Xitrites  anil  nitrates.     Oelsner.     See  VII. 

Determining     sulphates.         Vansteenberghe      and 
Bauzil.    See   VII. 

Gas  purification   masses.    Mttller.    See  VII. 

Radium    emanation.       Underwood    and    Schlimdt. 
See  VII. 

Chemical     glassware.       Cauwood      and      Turner. 
See   VIII. 

Refractory  materials.    See  VIII. 

Calcium  soaps.     Salm  aud  Prager.     See  XII. 

Fatty  acids   in  soaps.    Bosshard  and  Comte.    See 
XII. 

Methyl  alcohol  in  ethyl  alcohol.    Toplis.     See  XVIII. 

Milk   in   pastry.    Grossfeld.    Sec    XlX.t. 

Caffeine  in  coffee.    Vauticr.     See  XIXa. 

Hypochlorites    in    water.     Ling.     See   XIXi:. 

Hypochlorite    solutions.     Cullen  and  Austin.      See 
XIXb. 

Hi  ir.ahli  lii/dr   and    lirir.uir   add.     'ioiger.      Se<    XX. 

Nucleic  acids.    Feulgen.     See  XX. 

Determining    histidine,  etc.    Lautensehlager.    See 
XX. 

Separating     formic,     acetic,     and     lactic     acids. 
Onodera.     See  XX. 

Detecting   ally!  group.     Furukawa.     See  XX. 

Mercury  fulminate.    Nieolardot  and  Boudet.    See 
XXII. 
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Patents. 

Moisture;  Means  for  detecting  or  measuring  . 

C  A.  Parsons  and  A.  H.  Law,  Neweastle-on- 
Tyne.  Eng.  Pat.  119,533,  4.10.7.  (Appl.  14,352/17.) 
A  layer  of  electric  insulating  material  is  wound  on 
a  metal  cylinder,  and  an  open  coil  of  wire  is 
wound  on  the  insulation.  The  insulation  resistance 
through  the  material  from  the  wire  to  the  cylinder 
is  measured  by  any  suitable  means,  and  its  varia- 
tion due  to  the  variable  humidity  of  the  air  is  a 
measure  of  that  humidity.  In  a  modification  the 
terminal  elements  consist  of  two  coils  of  wire 
wound  on  the  insulation,  and  the  surface  resis- 
tance between  them  is  measured.  The  method  is 
suitable  for  testing  the  air  used  for  cooling  dynamo- 
electric  machinery,  the  insulation  employed  in  the 
test  being  similar  to  that  used  in  the  machinery. 

— W.    F.   F. 

Glassware.    Eng.  Pat.  119,297.     See  VIII. 


Patent  List. 

The  dates  given  in  this  list  are,  in  the  case  of  Applications  fo* 
Patents,  those  of  application,  and  in  the  case  of  Complete  Speci- 
fications accepted,  those  of  the  Official  Journals  in  which  the 
acceptance  is  announced.  Complete  Specifications  thus  advertised 
as  accepted  are  open  to  inspection  at  the  Patent  Office  immediately, 
and  to  opposition  within  two  months  of  the  date  given. 


I. —GENERAL;  PLANT;  MACHINERY. 

Applications. 

Antonoff.    Catalysis.    18,020.    Nov.  4. 

August.  Treating  liquids  or  solids  for  heating, 
calcining,  vaporising,  or  decomposing  them.  17,799. 
Oct.  31. 

Conradi,  Crawford,  and  Lyall.  Apparatus  for 
filtering,  scrubbing,  or  conditioning  air,  gases,  and 
liquids.     1S.290.    Nov.  8. 

Diebold.  Manufacture  of  dispersions  or  suspen- 
sions of  matter.    18,312.    Nov.  8. 

Dressier  Tunnel  Ovens,  Ltd.,  and  Williamson. 
Drying  or  heating   apparatus.    17,895.    Nov.  1. 

Gourlay  and  Sands.  Apparatus  for  separating 
immiscible  liquids.    17,520.     Oct.  2S. 

Johnston.  Dehydrators  for  drying  vegetable, 
animal,  and  mineral  substances.  17,530  and  18,340. 
Oct.  28  and  Nov.  8. 

Mann.  Drying,  concentrating,  or  evaporating 
liquids  etc.    18,017.    Nov.  4. 

Soddy.  Improving  or  restoring  absorptive  power 
of  charcoal  for  gases.    17,583.     Oct.  2S. 

Stubley.     Separating  machine.    17,8G6.    Nov.   1. 

Tansley.  Apparatus  for  cooling  gases.  17,S21. 
Oct.  31. 

Titan  Co.  Aktieselskabet.  Freeing  liquids  from 
particles  suspended  therein.  17,811.  Oct.  31. 
(Norway,  12.12.17.) 

Torrance.  Disk  etc.  grinding-mills.  1S,12i. 
Nov.  5. 

Urruty.    1S.343.     See  XIX. 

Welch.  Method  of  concentrating  solutions.  17.096. 
Oct.    30. 

West.     Kilns.    18,228.    Nov.  7. 

Winkel.    Filtering-tanks.    18,00S.    Nov.  4. 

Complete  Specifications  Accepted. 

15,347  (1917).  Blom  and  Gledie.  Machines  for 
drying  liquids.     (110,753.)    Nov.  G. 

i5,974  (1917).  Smallwood.  Furnaces.  (120,2o9.1 
Nov.  13. 

17,118  (1917.)  Price  and  Sugg.  Drying  appa- 
ratus.    (120,283.)     Nov.   13. 

218  (1918).  Hilton  and  Willis.  Apparatus  for 
bringing  gases  and  liquids  into  intimate  contact. 
(120.304.)    Nov.  13. 

1154  (1918).    Blacker.    See  VII. 

1171    (1918).     Soc.   d'Exploit.   de  Proc.   Evapora- 


toires  Systeme  Prache  et  Bouillon.  Evaporating 
and  crystallising  apparatus  especially  adapted  for 
obtaining  large  crystals.     (112,943.)    Nov.  6. 

2504  and  10,231  (1918).  Brownlow.  Centrifugal 
separators.     (120,319.)    Nov.  13. 

3997  (1918).    Kilburn  (Sulzer  freres).    See  II. 

II.— FUEL;      GAS;      MINERAL      OILS      AND 
WAXES;  DESTRUCTIVE  DISTILLATION; 
HEATING;  LIGHTING. 

Applications. 

Altches,  Ltd.,  and  Fabini.  Incandescent  gas 
mantles,  and  manufacture  thereof.    18,248.    Nov.  7. 

Baines.    Composite  fuel.    17,557.    Oct.  28. 

Barbet  et  Fils  et  Cie.  Removing  tar  from  pro- 
duets  of  distillation  of  wood,  coal,  etc.  1S,026. 
Nov.  4.     (Fr.,  3.H.17.) 

Bataafsche  Petroleum  Maatschappij.  Rectifica- 
tion of  hydrocarbons.  17,741  and  18,270.  Oct.  30 
and  Nov.  7.     (Holland,  21.2  and  1.3.18.) 

Burnett.  Apparatus  for  washing  coal  etc. 
17.S73.    Nov.  1. 

Burnett.  Extracting  water  etc.  from  washed 
coal  etc.    17.S74.    Nov.  1. 

Coxon  and  Williams.  Renewal  of  filaments  in 
metal  filament  electric  lamps.    18,370.    Nov.  9. 

Davidson.  Manufacture  of  peat  fuel  from  damp 
peat.    17.S43.    Oct.  31. 

Dellwick,  and  Techno-Chemical  Laboratories,  Ltd. 
Combustion  of  fuel.    18,392.    Nov.  9. 

Ellison,  Wilkinson,  and  Woodhouse.  Retorts  for 
continuous  carbonisation  of  coal  etc.  17,782. 
Oct.  31. 

Griggs.  Hydrogen  generators.  18,382,  18,383, 
1S.3S4.    Nov.  9. 

Kirke.    Burning  gaseous  fuel.    17,918.     Nov.  1. 

Michel  and  Raskin.  Manufacture  of  briquettes 
from  flue  dust,  sawdust,  etc.  17,945  and  17,946. 
Nov.  2. 

Rinman.  Process  of  dry  distillation  with  strong 
bases  of  mixtures  of  carbon  acids  and  mixtures 
thereof  with  substances  containing  lignin.  17,718. 
Oct.  30.     (Sweden,  8.11.17.) 

Sleeman.    18,337.    See  XIX. 

Smith.  Briquettes  and  method  of  making  same. 
17.093.     Oct.  30.     (U.S.,  15.11.10.) 

Soddy.    17,583.    See  I. 

Wade  (Le  Petit).  Production  of  fuels.  18,0u9. 
Nov.  4. 

Complete  Specifications  Accepted. 

1S.335  (191G).  Chamier,  Craig,  and  Moeller. 
Manufacture  of  power  gas  and  recovery'  of  hydro- 
carbon oils.     (120,051.)     Nov.  G. 

10,973  (1917).  Wellington.  Destructive  distilla- 
tion of  carbonaceous  substances.   (120,223.)  Nov.  13. 

13,954  (1917).  Day.  Apparatus  for  producing 
hydrocarbons.     (120.230.)    Nov.  13. 

"15.8G8  (1917).  Dubbs.  Treatment  of  petroleum 
and  other  hydrocarbons  to  produce  hydrocarbons 
having  lower  boiling  points.     (112,010.)    Nov.  6. 

l.",.SS5  (1917).  Hutchins.  Manufacture  of  carbon 
blocks.     (120,255.)    Nov.  13. 

10.898  (1917).  Day,  Macdonald,  and  Day.  Forma- 
tion of  hydrocarbons  having  low  boiling  points  from 
hydrocarbons  having  high  boiling  points.  (113,2(54.) 
Nov.  13. 

10.899  (1917).  Day  and  Day.  Vaporising  hydro- 
carbons and  producing  hydrocarbons  having  low 
boiling  points  from  hydrocarbons  having  high  boil- 
ing points.     (119,440.)    Nov.  13. 

10.900  (1917).  Day  and  Day.  Treatment  and 
refining  of  hydrocarbon  materials.  (119,441.) 
Nov.  6. 

18  578  (1917).  Kev.  Apparatus  for  distilling  or 
carbonising  coal  and  cannel.     (120,139.)    Nov.  G. 

3997  (1918).  Kilburn  (Sulzer  freres).  Cooling  hot 
residues  from  distillation  processes.  (120,329.) 
Nov.  13. 
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III.- TAR    AND    i  \K    PRODUCTS. 

Ann  [CATIONS. 
Barbel  el  l'ii-  el  I  le.    18,026.    See  11. 
Hnri.it  Co.    Recovery  of  pyridine  bases.    17,068. 
O  '    29.     (U.S.,  17.1.18.) 
Bataafsche  Petroleum  Maatschapplj.    IT. Til   and 
Set   il. 

IV.— COLOURING  MATTERS  AND  DYES. 

Application-. 

\  Brassard  and  Crawford,  nnd  Singer.  Manu- 
facturing colouring  matters.    18,016.    Nov.  4. 

V.— FIBRES;  textiles;  CELLULOSE;  PAPER. 

Al'I'I  II    Mlll\s. 

Dawson  and  Dyson.  Preparing  textile  Bbres  for 
-pinning.     IT.lSOti.     Oct.  28. 

Gray  and  Jardine.  Preparation  of  bamboo  in 
■  i  making.    17,711.    Oct.  30. 

Splcer  (Sblrlow).  Impregnating  .-mil  drying 
strawboaid,  paper,    etc.  containers.        iT.'.h^  and 

1T.!Hm;.     Nov.  1. 

Complete  Specifications  Accepted. 

15,467  (1917).  Splcer  (Wells).  Production  of 
paper  pulp.     (120,086.  i    Nov.  n. 

2:^  (1918).  Blyth.  Paper-making  machines. 
(120,147.1     Nov.  6. 

2041!  (1918).  Horrox.  Substitute  for  cardboard. 
strawboaid,  etc.    (120,157.)    Nov.  6. 

VI.— BLEACHING;   DYEING;  PRINTING; 
FINISHING. 

Ai'i'i. ti  moss. 

Bright  and  Bros.,  nnd  Evans.  Machines  for  boil- 
ing, bleaching,  dyeing,  sizing,  etc.  yarns  or  fabrics. 
17.620.    Oct.  89. 

Poulson.  Rendering  textile  fabrics  etc.  water- 
proof and  fireproof .    17,683.    Oct.  30. 

Compute  Specifications  Accepted. 

1137  (1918).  Calico  Printers'  Assoc.,  Ashton,  and 
Nelson.   Printing  cotton  fabrics  or  yarns.    (120,152.) 

Nov.   6. 

lo.ii'i-.i  (1918).  Calico  Printers'  Assoc.,  Fothergill, 
and  Wilson.  Treatment  of  insoluble  natural  gums 
for  the  production  of  thickenings  suitable  for 
calico  and  other  textile  printing  and  finishing  etc. 
(120,183.)    Nov.  6. 

VII.    ACIDS;  ALKALIS:   SALTS:  NON- 
METALLIC   ELEMENTS. 

Applications. 

Aanensen.  Manufacture  of  ammonium  per- 
chlorate.    17,700.    Oct.  30.    (Norway,  22.12.17.) 

British  Dyes,  Ltd.,  Davidson,  and  Turner.  In- 
creasing production  and  efficiency  in  contact  plants 
In  manufacture  of  sulphuric  add     17,869.    Nov.  1. 

British  Dyes,  Ltd.,  Davidson,  and  Turner.  Manu- 
facture of  pure  sulphur  dioxide.    17,870.    Nov.  1. 

British  Dyes,  Ltd.,  Davidson,  and  Turner.  Pro- 
duct]*  f  nitrous   anhydride    and   nitrites    from 

nil  rates  or  waste  nitric  acid.    17,871.    Nov.  1. 

British  Dyes,  Ltd.,  Davidson,  and  Turner.  Con- 
tinuous process  for  production  of  high  strengths  >>t 
oleum,    17,872.    Nov.  1. 

Cain,  Couch,  and  PoweU.  Manufacture  of  alkali 
permanganate.    17,582.    Oct.  28. 

Calvert.    Production  of  cyanide.    18,131.    Nov.  5. 

Craig,  and  Spence  and  Sons.  Recovery  of  sul- 
phur.   17,091.    Oct.  30. 

Craig.  Recovering  potash  etc.  from  blast  fur- 
naces.    17,974.     Nov.  4. 
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Delage.  Manufacture  of  magnesia.  18,335. 
Nov.  8.     i  IT..  8.11.17.) 

Grayson.  Manufacture  of  sulphur  dioxide. 
it. si::.    Oct  81. 

Grayson.  Manufacture  of  sodium  nitrite.  17,814. 
Oct.  31. 

Griggs.    18,882,  18,388,  18,384.    Sec  II. 

Heberleln.  Electrolysing  solution  of  nickel  salt. 
17,650.    Oct  29. 

Imperial  Trust  for  the  Encouragement  of  Scien- 
tific and  Industrial  Research,  and  Stannard. 
Recovery    of    tungstic    acid    fro res.       18,206. 

Nov.  6. 

Maconochle  and  <le  Ros.  oxidation  of  tin  and 
production  of  tin  oxide,  also  treatment  of  zinc 
and  zinc-containing  materials  for  production  of  zinc 
oxide.    1T.T4H.    Oct.  30. 

Norsk  Alkali  Aktieselskabet.  Electrolysis  of 
chlorides  of  alkaline  metals.  18,135.  Nov.  5. 
i  Norway,  13.12.17.) 

Ridonl,  and  Soc.  Talco  e  Grafiti  Val  Chisone. 
Purification  of  natural  graphites,    is.: :;::<).    Nov.  S. 

Sheard.  Producing  neutral  sulphate  of  ammonia. 
18,362.    Nov.  9. 

Complete  sen  n  i<  itions  Accepted. 

10,780(1917).    Statham.    Lighl  precipitated  chalk 
and  processes  of  making  same.     (120,219.)    Nov.  13. 
12,289(1917).    Huber  and  Reath.    See  IX. 
1154  (1918).    Blacker.    Apparatus  for  breaking  up 

or  pulverising  caustic  soda  and  the  like.     (120,309.) 
Nov.  13. 

VIII.— GLASS;    CERAMICS. 

Complete  Specification  Accepted. 
."iTim  (1917).     Glossop  and  Sherlock.     Continuous 
kilns  for  burning  bricks,  terra  cut  la,  etc.     (120,052.) 
Nov.  ti. 

IX— BUILDING  MATERIALS. 

Applications. 

Anderton  aud  Coates.    Cement.    18,3T!l.    Nov.  9. 

B&arnhlelm.  Manufacture  of  cement.  17.T1T. 
Oct.  30.     (Sweden,  24.12.17.) 

Cullis.    Concrete  etc.    18,190.    Nov.  6. 

Harland  and  Wolff,  and  Marks.  Concrete. 
17,901.    Nov.  1. 

Complete  Specifications  Accepted. 

5764(1917).    Glossop  and  Sherlock.    See  VIII. 
I2.2s!i    (1917).      Huber   and   Reath.      Producing 

cement      and      recovering      potassium      compounds. 
(110.540.)     Nov.  li. 


X.— METALS:    METALLURGY,    INCLUDING 
ELECTRO-METALLURGY. 

Applications. 

Bloxam  (Stabilimentl  Blak— Ing.  A.  Pouchain). 
TIn-SOldering      and      tln-COating      aluminium      and 

aluminium  alloys.    it.t::'.i.    Oct.  30. 
Bloxam    (Stabilimentl  Biak — Ing.  A.   Pouchain). 

Aluminium   alloys.     1T.T43.     Oct.  30. 
COXOU   and   Williams.     1s..",T(l.     gee  II. 

Craig.    17,974.    gee  VII. 

Hall,  and  Rolls  Royce,  Ltd.  Aluminium  alloy. 
17.579.    Oct.  28. 

Imperial  Trust,  and  Stannard.     18,206.     See  VII. 
Llgottl.    Rotary  converters,    is, cut.    Nov.  4. 

Maconochle  and  de  lies.     IT, Till.     Sec  VII. 

Marks  (Luckenbach  Processes,  Inc.).  Mineral 
selective  and  frothing  agent,  and  processes  of  pro- 
ducing and  using  the  same.  18,028  and  18.02'J. 
Nov.   4. 

Readett.  Method  of  electrically  treating  steel 
etc.  and  hardening  steel  etc.     IT. '.(32.     Nov.  '1. 
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Sherwood,  and  Vickers,  Ltd.  Surface-hardening 
of  steel  and  steel  articles.    17,903.    Nov.  1. 

Wigley.    Crucible  furnaces.    1S.304.    Nov.  S. 
Complete  Specifications  Accepted. 

12,863  (19171.  Basset.  Treatment  of  ores  in  the 
blast   furnace.     (109,452.)    Nov.  13. 

15,867  (1917).  Allen.  Processes  for  coating 
metal.     (113,602.)    Nov.   6. 

16,159  (1917).  Smallwood.  Furnaces  for  anneal- 
ing, hardening,  or  like  heat  treatment  of  metals 
etc.     (T20.266.)    Nov.  13. 

16.5S5  (19171.  Wellman.  Seaver.  and  Head,  and 
Smith.  Steel-making  furnaces  or  mixers  and  the 
like.     (120.114.)    Nov.  C. 

17.SS4  (1917).  Penhale  and  Treloar.  Treatment 
of  arsenical  and  antimonial  sold  ores.  (120,287.) 
Nov.  13. 

XL— ELECTRO-CHEMISTRY. 

Applications. 

Burgess  Battery  Co.  Manufacture  of  electric  dry 
batteries.    17,754.    Oct.  30.     (U.S..  20.10.17.1 

Garbett.    Electrodes.    18.339.    Nov.  8. 

Heberlein.    17.650.     See  VII. 

Kaplan.  Galvanic  cells.  17.962  and  17.972. 
Nov.  2. 

Kent.     Electric  furnaces.    17.543.     Oct.  28. 

Norsk  Alkali    Aktieselskabet.     18.135.     See  VII. 


NIL— FATS;  OILS;  WAXES. 
Application. 

Sehuck,  and  Superior  Oil  and  Process  Co.  Treat- 
ment of  solid  fatty  materials.    18.032.    Nov.   4. 

Complete  Specification  Accepted. 

1412  (1918).  Winters.  Apparatus  for  extracting 
oil  from  seeds,  beans,  nuts,  offal,  etc.  (120,156.) 
Nov.  0. 

XIII.— PAINTS:    PIGMENTS:    VARNISHES; 
RESINS. 

Application-. 

Kidd.  and  Wilkinson.  Hey  wood,  and  Clark. 
Formation  of  pigments  etc    17,726.     Oct.  30. 

Kohler.  Production  of  shellac  substitute.  18,253. 
Nov.  7.     (Sweden.  23.10.17.1 

MacKenzie.  Dissolving  and  breaking  down  shellac 
for  hat  manufacture  etc.  17.592.  Oct.  28.  (Aus- 
tralia.  11.6.18.) 

Nicholson.    Dope  for  aeroplanes.    18,373.    Nov.  9. 

Complete  Specification  Accepted. 
10.299  (191S).    Calico  Printers"  Assoc,  and  others. 
Set    VI. 

XIV.— INDIA-RUBBER :   GUTTA-PERCHA. 

Application. 

North  British  Rubber  Co.  (Goodyear  Tyre  and 
Rubber  Co.).  Manufacture  of  caoutchouc  sub- 
stances.    17.968.     Nov.  2. 

XV— LEATHER:    BONE:    HORN:    GLUE. 

Applications. 

Devonshire  and  Ford.  Manufacture  of  plastic 
compositions  from  vegetable  ivorv  etc.  1S.140. 
Nov.  5. 

Kay  and  Plat  l.  Tanning  hides  etc.  1S.305. 
Nov.  8. 

Lansdown  and  Magnus.  Treatment  and  utilisa- 
tion of  scrap  and  waste  leather.    17,629.    Oct.  29. 


XVI.— SOILS;  FERTILISERS. 

Application. 

Dederich.  Manufacture  of  fertilisins  material. 
17.851.     Oct.  31. 

Complete  Specification  Acqepiid. 

17.900  (1917i.  TrufTaut.  Fertiliser  and  insecti- 
cide.    (120.28S.)    Nov.  13. 

XVIL— SUGARS:    STARCHES:   GUMS. 

Application. 

Clark.  Clark,  and  Hood.  Decolorising  and  puri- 
fying saccharine  materials.    18,042.    Nov.  4. 

Complete  Specifications  Accepted. 

10,029  (1917i.  Simpson  and  Lyle.  Means  for 
treating  sugar  liquors.     (120,055.)    Nov.  6. 

10.299  (1918).  Calico  Printers"  Assoc,  and  others. 
Se<    VI. 

XVIIL— FERMENTATION    INDUSTRIES. 

Application. 
Greville.     Malt   products.     18,001.     Nov.   4. 

XIX.— FOODS:    WATER   PURIFICATION: 
SANITATION. 

Applications. 

Albanese.     Treatment  of  milk.    18.245.    Nov.  7. 

Greville.  Treatment  of  flour  and  production  of 
baking  powder,  self-raising  flour,  etc.  17.988. 
Nov.  4. 

Grossmann.  Treatment  of  sewage  sludge. 
17.524.     Oct.   28. 

Sleeman.  Liquor  for  potable  or  power  purposes 
and  method   of  producing  same.    18,337.     Nov.  8. 

Urrutv.  Disincrustant  for  cleaning  condensers 
and  boilers,     is..:).:.     Nov.  8.     (Fr.,  20.12.17.) 

Watkins.     Butter  substitute.    17.633.    Oct.  29. 
(  'omplete  Specifications  Accepted. 

16,828  (1917).  Kellogg  and  Kazmaun.  Food 
beverage  and  process  of  producing  same.  (120,121.  > 
Nov.  6. 

16,830  (1917i.  Kellogg  and  Kazmann.  Food 
beverage  and  process  of  producing  same.  (120.279.* 
Nov.  13. 

1S..V24  and  18,525  (1917l.  Uecke.  Processes  and 
apparatus  for  softening  water.  (120.293  and 
120,294.)     Nov.   13. 

:,(ii;(i  (1918).  Makin.  Foodstuffs  and  the  manu- 
facture thereof.     (120,166.)     Nov.   6. 

9224  (1918).  De  Grousseau  and  Viconge.  Treat- 
ment of  cocoa  and  waste  products  of  chocolate 
manufacture.     (120.178.)    Nov.  6. 

XX— ORGANIC  PRODUCTS;   MEDICINAL 
SIP.STAXCES;    ESSENTIAL   OILS. 
Complete  Specifications  Accepted. 
15.395       (1917).       Teherniac       Manufacture      of 
oxyalkyl  ethers  of  p-acetaminophenol  or  substitu- 
tion products  thereof.     (120,081.)    Nov.  6. 

4CS4  (1918).  Bloxam  (Elektrizitiitswerk  Lonza). 
Manufacture  of  ethyl  alcohol  from  acetaldehyde. 
(120.163.)    Nov.  6. 

XXII—  EXPLOSIVES:  MATCHES. 
Application. 
Aronsou.     Matches.    17,848.    Oct.  31. 

XXIIL— ANALYSIS 
Application. 
Aktiebolaget    Ingeniorsfirma    F.    Egnell.      R< 'me- 
tering    mechanism     for  gas-analysing   apparatus. 
17.912.     Nov.  1.     (Sweden.  8.11.17.1 
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I.  GENERAL;  PLANT;  MACHINERY. 

Pah 
Drying    air.    v.    <  >.    Bynoe,    London.     Bng.    Pat. 

119,590,  8.1.18.  Appl.  162  is. 
t'oxnitrssEn  air  is  delivered  into  the  tup  of  a 
cylindrical  chamber  having  a  conical  bottom.  A 
loaded  air-escape  valve  is  provided  near  the  top 
of  the  chamber,  ami  a  long  vertical  drain  pipe 
extends  downwards  from  the  apex  of  the  conical 
bottom  and   terminates  in    another  loaded   valve. 

Owing    in    tin'  c presaion,    the  air  deposits   iis 

moisture,  ami  this  passes  down  the  drain  pip''  ami 
is  discharged  through  the  valve,  which  opens  only 
ai  a  pressure  equal  to  thai  of  the  air-escape  valve 
plus  the  pressure  due  to  the  column  of  Squid  in 
the  drain  pipe.  The  dried  air  escapes  from  the 
upper  loaded  valve. — W.   H,  C. 

Dryer,    A.    W.    Llssauer,    New    York.    U.S.    Pat. 
1,277,961,   3.9.18.    Appl.,    1 1.12.17. 

TiiE  air  inlet  and  outlet  passages,  which  are  con- 
nected  with  chambers  In  the  dryer,  have  varying 

eruss-seiiionnl  areas.  A  fan  supplies  preheated 
air  in  the  lnlel  passages  at  their  greatest  cross- 
seei  inn  ami  withdraws  a  controlled  proportion  of 
air  from  the  outlet,  passages  at  their  greatest  cross- 
section.—  W.  H.  ('. 

Dryer;    Rotary   .     W.    O.    Arzlnger,    Nashville. 

Tenn.  U.S.  Pat.  1,278, 2ss,  10.9.1S.  Appl.,  1.11.17. 
The  apparatus  consists  of  an  insulated  cylinder 
provided  at  the  inlet  end  witli  electrical  heating 
onita,  which  project  inwards  from  the  walls  of  the 
casing  and  propel  the  material  forward.  In  the 
other  portion  of  the  cylinder  the  material  is  pro- 
pelled forward  by  means  of  a  series  of  vanes 
inclined  angularly  to  the  longitudinal  axis  of  the 
cylinder.— J.  H.  P. 

Drying   apparatus   with   a   column   of   receptacles 

movable    through   a   drying  shaft.     F.   11.   Scliule 
i;. i, ill. 11..   Hamburg.    Ger.   Tat.  306,987,  24.2.16. 

The  compartments  of  the  apparatus,  one  above 
another,  are  each  provided  witli  an  inlet  for  fresh 
hot  dry  air  on  one  side  and  an  air  outlet  on  the 
opposite  side.  The  inlet  of  one  compartment  is 
on  the  opposite  side  to  that  of  the  next  above  or 
below,  su  that  I  he  material  is  traversed  by  air 
alternately  in  opposite  directions. — J.  H.  L. 

Air  blast;  Process  and  apparatus  for   (tilling  

till   means  of  calcium   chloride.       L.  Ilonigmann, 
Aix-la-Cbapelle.    Ger.  Pat.  307,221,  15.7.17. 

(j[j  mm  chloride  solution,  is  distributed  over  a 
number  of  containers  in  a  closed  vessel;  hot  gas  or 
air  is  blown  through  the  vessel  to  evaporate  the 
solution  and  dry  the  calcium  chloride,  and  then 
the  blast  to  be  dried  is  passed  through.  In  the 
apparatus  claimed  the  containers  consist  of  trays 
situated  one  above  another,  with  alternate  central 
and  peripheral  gaps,  to  allow  the  solution  intro- 
duced at  the  top  of  Die  vessel  to  overflow  from  one 
tray  to  another  until  all  are  tilled,  and  to  afford 
a  baffled  passage  fop  the  air  or  gas  passed  through 

the    Vessel.— J.    H.    L. 

Furnace  nails.  E.  Bernitz.  South  Boston,  Mass., 
f.S.A.  Eng.  Tat.  119,599,  21.1.18.  (Appl.  1188/18.) 
A  nmiuci  wall  is  provided  with  an  internal  air 
chamber,  and  the  bricks  on  the  furnace  side  of  the 
chamber  are  spaced  apart  to  provide  a  series  of 
openings  into  the  fuel  bed.  The  openings  are 
largest  at  the  middle  plane  of  the  fuel  bed  and 
decrease  !n   size  above  and  below  this  level.      A 


forced    draught     is    delivered    to    the    air    chamber 
through    a    \. live  controlled    opening,    to    cool    the 

Furnace  wall  and  prevent  the  formation  of  clinker 

in  contact  with  il.     The  bridge-wall  of  the  furnace 

is  also  provided  with  air  ducts   for  supplying  a 
regulated  quantity  of  air  to  the  fuel  bed.-  \v.  i\  i\ 

Separators;  Centrifugal .    K.    and  A.    Ward, 

Stockholm,   Sweden.    Bng.    Pat.   119,642,    U..7.18. 
(Appl.   11,882,  18.) 

A  inn  i.ow  horizontal  shaft  relating  within  a 
stationary  outer  casing  carries  a  body  portion  in 
which  a  number  of  separating  channels  inclined  to 
the  axis  are  provided.  The  fluid  to  be  separated  is 
fed  to  the  channels  at.  a  point  between  their  inner 
and  outer  ends.  During  the  separating  operation 
the  outer  casing  is  tilled  with  a  fluid  at  such  a 
pressure  that  the  fluid  to  be  separated  and  its  con 
tent  of  particles  of  less  or  the  same  specific  gravity 
are  prevented  from  being  thrown  out  into  the  outer 
casing,  whilst   the  heavier  particles  pass   through. 

— w.  ii.  o. 

Separator;    Centrifugal    for    separating    solid 

ami  li<iuid  mixtures.  W.  Mauss,  Johannesburg. 
Eng.  Pat.  119,701).  CAppls.  14,785,  12.10.17,  and 
6636,  2.4.18.) 
In  a  centrifugal  filter,  the  tillering  drum  is  Com- 
posed of  two  conical  members,  1,  2,  carried  by 
shafts,  IS,  11,  respectively.  The  hub,  14,  of  the 
member,  1,  carries  pins,  17,  sliding  in  the  member. 
2,  so  that  the  two  members  may  be  separated 
a.xially.  Perforated  plates,  5,  are  sunk  in  the  walls 
of  the  cones  and  are  covered  with  filtering  cloth, 
the  filtered  liquid  being  discharged  through  the 
passages,  8,  to  the  receiver,  9.  The  two  conical 
members  are  locked  together  by  a  toggle  mechanism 
rotating  witli  the  shaft  and  operated  by  means  of 
a  hydraulic  cylinder  through  suitable  levers.     The 


toggle  mechanism  is  such  that  the  drum  and  shafts 
ni,i\  he  lowered  as  a  whole  till  the  outlet  holes,  8, 
are  below  the  rim  of  the  liquid  discharge  chamber, 
9.  whereupon  further  lowering  of  the  shaft,  11, 
opens  the  toggle  and  separates  the  drum  sections, 
so  that,  the  solid  matter  is  discharged  into  the 
Chamber,  10.  The  drum  sections  are  then  closed 
and  the  drum  raised  to  its  normal  position  for  a 
fresh  charge,  and  means  are  provided  to  operate 
the  hydraulic  cylinder  so  as  to  effect  this  cycle 
automatically.  The  pulp  to  be  separated  is  fed  by 
a  pipe,  ."is,  io  a  reciprocating  bucket,  59,  which 
discharges  it  periodically  into  the  shoot,  1G,  and 
ili.  i,  e  into  the  drum.  The  bucket,  59,  is  hydraulie- 
ally  operated  synchronously  with  the  movements 
of  the  drum—  W.   F.  F. 

Centrifugal  separator.  P.  T.  Sharpies,  St.  Davids. 
Pa.,  Assignor  to  Sharpies  Specialty  Co.,  West 
Chester,  Pa.  D.S.  Pat.  1,277,053,  3.9.18.  Appl., 
G.1L17. 

A  rotary  vertical  bowl  is  provided  with  an 
inner   removable  non-perforated   liner.    The  latter 


724; 


Cl.  I.— GENERAL;  PLANT;  MACHINERY. 


[December  16,  1913. 


consists  of  an  upper  section  which  is  of  greater 
diameter  and  has  inwardly  extending  ends  and  is 
connected  with  a  lower  section  of  less  diameter. 
The  mixture  is  fed  into  the  bottom  section  and  the 
solid  portion  is  delivered  by  centrifugal  action  into 
the  upper  section,  where  it  is  retained,  any 
entrained  liquid  draining  back  into  the  lower 
section.— W.   H.   C. 


Filter;    Chemical   .     W.   R.   Beckley,   Assignor 

to  General  Filtration  Co.,  Inc..  Rochester,  NY". 
U.S.  Pat.  1.277,832,  3.9.1S.     Appl..  27.2.1a. 

The  bottom  and  sides  of  the  filter  tank  are  lined 
with  plates  spaced  apart,  and  a  filtering  bed  of 
porous  tiles,  also  spaced  apart,  is  formed  a  short 
distance  above  the  bottom  plates.  The  spaces 
between  the  plates  are  filled  with  binding  material. 

—TV.  H.  C. 


Distilling;  Process  and  apparatus  for .    A.  B. 

Foster,  Washington,   D.C.       U.S.  Pat.  1,277,895, 
3.9.18.     Appl.,  15.2.13. 

In  a  cyclic  process,  the  substance  to  be  distilled 
is  caused  to  traverse  a  vaporising  vessel  against 
a  counter-current  of  gas  maintained  at  a  suitable 
temperature  and  below  atmospheric  pressure.  The 
gaseous  mixture  issuing  from  the  vessel  is  com- 
pressed and  cooled,  part  of  the  vapour  being 
condensed  and  separated.  The  pressure  of  the 
remainder  is  then  reduced,  and  an  interchange  of 
heat  effected  between  the  compressing  and  ex- 
panding means,  provision  being  made  for  trans- 
mitting kinetic  energy  from  the  latter  to  the  com- 
pression pump. — TV.   E.   F.  P. 


Concentrating  apparatus.  N.  L.  Heinz  and  J.  TV. 
Geib,  La  Salle,  111.  U.S.  Pat.  1.277,922,  3.9.1S. 
Appl.,  15.9.15. 

A  number  of  separate  furnaces  and  evaporating 
pans  are  set  in  a  row  under  a  common  roof, 
and  the  fumes  are  conveyed  by  a  common  passage 
to  a   series  of  towers. — W.  H.  C. 


Evaporating  apparatus.  J.  II.  Fedcler.  New  York. 
U.S.  Pat.  1.278,127.  10.9.18.  Appl..  11.7.11. 
Renewed  0.11.17. 

A  stream  of  atomised  liquid  is  projected  horizon- 
tally into  a  horizontal  chamber,  and  the  spray  is 
dried  and  held  in  suspension  by  jets  of  heated  air 
projected  horizontally  below  and  in  the  same 
direction  by  nozzles  arranged  along  the  lower  wall 
of  the  chamber.  The  horizontal  chamber  dis- 
charges into  the  top  of  a  vertical  cylindrical 
chamber,  which  is  provided  with  openings  in  its 
cylindrical  walls  inclined  to  the  axis,  through  which 
air  is  projected  tangentially  into  the  chamber.  The 
top  of  the  horizontal  chamber  is  constituted  by  a 
screen  formed  as  an  endless  band,  and  the  band 
and  air  nozzles  are  oppositely  electrified,  so  that 
particles  are  intercepted  by  the  screen  and 
removed.— W.  F.  F. 


Boiling  machine.    E.  D.   Jefferson,   Boston,  Mass. 
U.S.   Pat.  1,278,155,  10.9.18.     Appl.,   19.1.17. 

The  machine  consists  of  an  outer  rotating  cylin- 
drical tank  containing  a  perforated  cage  which 
rotates  with  the  tank,  and  steam  pipes  between  the 
Kink  and  the  cage.  Exhaust  valves  and  means  for 
controlling  the  supply  of  steam. and  solution  are 
also  provided,  and  these  can  all  be  operated  while 
the  tank  is  rotating.— B.  V.  S. 


Heat-exchanger;    Fractional   condensing   and 

process  for  fractionating  liquids.  E.  H.  Wright 
and  E.  H.  Atwood,  Olean,  Assignors  to  Vacuum 
Oil  Co..  Rochester,  N.Y.  U.S.  Pats,  (a)  1.27S.279 
and  (B)  1.278.2S0,  10.9.1S.  Appls..  (A)  18.6, 
if:  i  19.12.17. 

(a)  A  number  of  sections  are  arranged  one  above 
the  other  in  a  casing,  each  section  consisting  of  a 
number  of  oil  pipes  with  a  collecting  pan  below 
for  the  condensed  liquid,  a  steam  preheater,  and 
a  steam  spray  pipe  in  the  pan.  The  oil  flows- 
downwards  in  a  zigzag  direction  through  the 
sections,  and  is  preheated,  and  the  vapour  passes 
in  a  zigzag  direction  upwards  and  is  fractionally 
condensed.  IB)  The  liquid  to  be  fractionated  is 
distilled  and  the  vapour  is  passed  through  the 
foregoing  apparatus,  when  the  different  fractions 
are  condensed  by  the  different  sections  of  the  con- 
denser. The  vapour  also  superheats  steam,  which' 
is  then  sprayed  into  the  collecting  pans  to  re- 
evaporate  fractions   lighter  than  those  desired. 

—J.  H.  J. 

Fire  extinguisher  composition.  H.  S.  Mork.. 
Brookline.  Mass..  Assignor  to  American  L* 
France  Fire  Engine  Co.,  Inc.,  Elmira.  N.Y". 
U.S.  Pats.  CO  1,278,714,  (b)  1,278,715.  and 
(c)   1,27S,716,    10.9.18.    Appl.,  14.1.18. 

The  composition  comprises  as  essential  ingredients.. 
(a)  a  potassium  salt  of  carbonic  acid.  e.g..  potas- 
sium carbonate,  and  an  alkali  lactate.  e.g.,  -odium 
lactate,  (b)  sodium  bicarbonate  and  sodium  lactate,, 
or  let  an  alkali  salt  of  carbonic  acid,  e.g..  sodium 
bicarbonate,  and  an  alkali  citrate,  e.g.,  potassium! 
citrate.— J.  H.  P. 

Crystal  masses:  Method  for  obtaining    large 

with  well-formed  crystals  from  hot  concentrated 
liquors.  E.  Waskowskv,  Dortmund.  Ger.  Par, 
300,173,  10.1.14. 

The  liquor  is  cooled  by  allowing  it  to  fall  freely 
in  a  fine  state  of  division.  Attaining  a  state  of 
supersaturation  due  to  supercooling,  the  drops  fall 
into  the  crystallising  vessel.  The  concentration  at 
the  surface  of  the  liquor  in  the  crystallising  vessel 
is  that  corresponding  to  saturation,  and  the  drops 
being  supersaturated,  and  consequently  heavier 
than  the  surface  liquor,  sink  to  the  bottom,  so  that 
the  crystals  are  built  up  on  the  bottom  and  sides: 
of  the  crystallising  vessel. — J.  S.  G.  T. 

Spraying  liquids;    Siphon  for  .      H.   Petersen. 

Berlin-Steglitz.       Ger.   Pat.   307,312,    14.9.17. 

In  the  lower  of  two  superposed  vessels  is  a  float, 
the  hollow  stem  of  which  passes  up  into  the  upper 
vessel.  The  stem  of  the  float  carries  a  ball-valve 
which  when  in  position,  determined  by  the  height 
of  the  float,  shuts  off  communication  between  the 
two  vessels  except  by  way  of  the  hollow  stem. 
The  liquid  entering  the  upper  vessel,  reaches  the 
level  of  the  top  of  the  hollow  stem  and  passes  into 
the  lower  vessel  by  way  of  the  stem.  The  float 
rises,  the  ball  valve  is  opened,  and  the  liquid  in 
the  upper  vessel  passes  with  a  rush  into  the  lower. 
The  lower  vessel  is  emptied  of  liquid  by  a  siphon 
tube  with  a  "  rose  "  sprinkler  attached  to  its  end. 
For  good  spraying  the  total  area  of  the  holes  in 
the  sprayer  should  be  less  than  the  area  of  cross- 
section  of  the  siphon  tube.— J.  S.  G.  T. 

Transferring  gases  from  cylinders  to  the  experi- 
mental vessel;  Arrangements  for  iw   which 

liquid  is  used  to  force  the  gas  out  of  the  cylinder. 

Hanseatic  Apparatebau   Ges.,    vorm.  Bremen  u. 

Co.,  Kiel.    Ger.   Pat.  307.4S9,  15.3.17. 

A  very  dilute   solution  of  an  electrolyte   such   as 

a    caustic  alkali,   or  an  alkali   salt,   or    mixtures 
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thereof,  Is  added  to  the  liquid  employed  In  order 
in  prevent  rust  formation  In  the  Interior  of  the 
cylinder.— J.  s.  g.  r. 

in  or  other  gases;  Apparatus  for  purifying  . 

ii.    Lier,    Zttrlcfa.      tier    rat.   807,079,   20.5.17. 
int.  Conv.,  11.5.17. 

Purification  is  effected  by  saturating  the  Mir  or 
other  gas  with  vapour  and  subsequently  cooling. 
The  current  of  air  or  gas  passes  through  a  hori- 
zontal cylinder  which  is  divided  into  four  sections 
in  the  following  order.    First  a  chamber  in  which 

are  arranged  a  series  of  vapour  Jets  above  and 
below  the  axis  of  the  cylinder.  This  Is  followed 
by  a  mixing  chamber.  In  the  third  section  the 
current  of  gas  is  cooled  by  water  sprays.  The  last 
section  is  composed  of  a  coke  filter  bed  over  which 
water  drips.  The  water  used  In  the  apparatus 
runs  off  through  drains  in  the  floor  of  the 
apparatus.— J.  S.  G.  T. 

Gas  or  air  ports  for  regenerative  furnaces.  J. 
Iters.  West  Hartlepool,  and  South  Durham  Steel 
and  Iron  Co.,  Ltd.,  Stockton-on-Tees.  Eng.  Pat. 
139,896,  16.4.18.     (Appl.  0370/18.) 

Drying  and  aerating  machine.  C.  E.  and  W.  M. 
Clark  and  J.  A.  Sparks,  Elk  City,  Kane.  U.S. 
Pat.  1,278,503,  10.9.18.    Appl.,  22.G.17. 

See  Eng.  Pat.  108.520  of  1910;  this  J.,  1917,  99G. 

Cooling    and    evaporating    apparatus.       Ger.    Pat. 
307,483.     See  VII. 

Flectro-osmosis.    Ger.  Pat.  307,242.    See  XI. 


Da.    FUEL  ;  GAS ;  MINERAL  OILS 
AND  WAXES- 

Iiy-product    coking  practice;  Some   characteristics 

of   American   coals  in  .     F.   W.  Sperr,   Jun. 

J.  Franklin  Inst.,  1918,  186,  133— 1(13. 

TiiF.  growth  of  by-product  coking  in  the  United 
States  is  dealt  with  and  statistics  are  given  showing 
the  distribution  of  the  world's  supply  of  bituminous 
coals  and  iron  ores.  The  by-product  coking  process 
is  much  more  elastic  than  the  beehive  process  and 
consequently  a  considerably  wider  range  of  coals 
is  rendered  available  for  coke  production.  In 
practice  the  tendency  is  to  mix  a  coal  of  high 
volatile  content  with  15%  to  30%  of  a  coal  low  in 
volatile  matter,  the  mixture  containing  30  to  35% 
volatile  matter;  a  In-tter  coke  is  thus  produced  for 
blast -furnace  work.  The  coking  quality  of  a  coal 
is  best  determined  by  practical  scale  tests,  several 
of  which  may  be  necessary  to  Qnd  the  most  suitable 
conditions  of  coal  preparation,  oven  construction, 
and  coking  regulation.  The  geological  age  of  a 
coal  is  no  criterion  as  to  its  inking  quality.  As 
good  by-product  yields  and  as  good  coke  are 
obtained  from  the  comparatively  recent  coals  ol 
Colorado  as  from  the  early  carboniferous  struts 
of  Pennsylvania.  The  coking  quality  seems  to 
bear  sum.'  relation  to  the  oxygen  content  of  the 
coal.  The  highly  oxygenated  coals  of  Illinois  may 
have  less  volatile  matter  than  coal  from  a  portion 
of  the  Pittsburgh  seam  and  yet  produce  a  much 
inferior  coke.  As  a  rule  coals  of  high  oxygen  con- 
tent require  more  careful  adjustment  and  regula- 
tion of  conditions  in  order  to  produce  a  satisfactory 
coke  than  is  necessary  in  the  case  of  other  coals 
containing  the  same  percentage  of  volatile  matter 
but  less  oxygen.  Coke  made  In  by-product  ovens 
retains  approximately  10  to  20%  less  of  the  sulphur 


originally  In  the  coal    than  that  made  in  beehive 
ovens.— T.  I'.  B.  R. 

Benzol  (imi  naphthalene  recovery  [from  coal  gas]. 

11.     B.     Copp.       Mid.     Assoc.     Gas    Eng.  and 

Managers,    Oct.    31,    1918.        Gas   J.,     litis  144 
311—313. 

Tax  benzol  plant  Is  situated  at  the  inlet  to  the 
purifiers  and  comprises  scrubber,  heat  exchangers. 
Oil  superheaters,  crude  benzol  still  using  live  steam, 
analyser,  main  condenser,  separator,  and  oil 
coolers.  The  process  is  continuous.  The  washing 
medium  Is  creosote,  prepared  In  a  tar  dehydration 
plant  alongside  the  benzol  plant.  When  fresh, 
the  creosote  contains  20  to  25%  of  naphthalene  and 
gives  the  following  fractions  on  distillation  :  up  to 
200°  C.  8%,  200°  to  230°  32%,  230°  to  280°  20%, 
280°  to  300°  C.  16%,  and  residue  25%.  After 
passing  through  the  scrubbers,  this  creosote  con- 
tains 2%  benzol  and  retains  0*6%  after  passing 
through  the  still.  In  order  to  free  the  creosote 
from  naphthalene  and  thereby  enable  it  to  wash 
all  the  naphthalene  out  of  the  gas,  a  small  supple- 
mentary condenser  or  analyser  has  been  inserted 
between  the  still  and  the  main  condenser  and  is 
maintained  at  a  constant  temperature  of  92°— 
98°  C.  The  liquids  condensed  at  this  point  consist 
chiefly  of  water  and  naphthalene,  which  are 
collected  separately  and  the  latter  is  recovered  for 
sale.  The  effect  of  the  analyser  is  to  reduce  the 
naphthalene  content  of  the  creosote  to  fi%,  with 
the  result  that  the  gas  is  entirely  free  from  naph- 
thalene after  washing;  it  contains  16*8  grains  per 
100  cub.  ft.  at  the  inlet  to  the  scrubbers.  In 
addition,  the  creosote  lasts  for  a  longer  period  and 
the  crude  benzol  is  considerably  improved. 

— T.  F.  E.  R. 

Electric  heater  for  use  in  the  analytical  distillation 

of  gasoline.     B.  W.   Dean.     J.  Ind.   Eng.  Chein., 
1918,  10,  823—826. 

Nickel-chromium  wire  is  wound  round  a  mandrel 
of  about  J  in.  diameter,  the  helix  thus  formed  is 
stretched  out  to  a  length  of  about  26  in.  and  then 
wound  as  a  spiral  on  a  wooden  cone  2  in.  high 
and  lj  In.  diameter  at  the  base.  The  spiral  is 
held  in  position  by  brads  and  a  layer  of  alundum 
cement  is  applied  over  the  whole  to  a  thickness 
of  f  in.  When  the  cement  is  set,  the  wooden  cone 
is  removed,  the  device  dried  at  100°  C,  and  then 
baked  at  900°  C.  It  is  attached  to  a  stout  asbestos 
board  which  forms  the  lid  of  a  brass  box,  so  that 
the  cement  cone  is  in  an  inverted  position  in  the 
box  when  the  lid  is  in  place.  The  terminal  wires 
from  the  cone  are  connected  with  binding  screws 
on  the  lid  and  the  dead  space  in  the  box  Is  filled 
with  kieselguhr,  shredded  asbestos,  or  magnesia, 
a  silica  tube  being  used  to  insulate  the  wire  leading 
from  the  lower  end  of  the  cone.  The  flask  to  be 
heated  rests  over  a  hole  in  the  lid  immediately  over 
the  cone.  Sliding  wire  rheostats  are  used  for 
regulating  the  heat. — W.  P.   S. 

Drilling    oils   and    their    substitutes;   Examination 

of    .      J.     Marcusson.      Mitt.    K.    Material- 

priif.,  1918,  36,  107—112. 

VARIOUS  substitutes  have  been  used  in  Germany 
to  replace  the  so-called  water-soluble  mineral  oils 
used  in  the  drilling  of  armour  plate,  etc.  Those 
which  are  free  from  oil  include  sulphite  lyes, 
extracts  of  vegetable  mucilage,  and  solutions  of 
glue,  and  are  characterised  by  dissolving  in  water 
without  forming  an  emulsion.  Sulphite  lyes  when 
treated  with  excess  of  dilute  hydrochloric  acid, 
yield  a  precipitate  of  ligninsulphonic  acid,  which  is 
insoluble  in  ether  or  benzene,  and  is  decomposed 
by  strong  hydrochloric  acid,  with  the  liberation  of 
sulphur  dioxide.    They   reduce   Fehling's   solution 
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and  solutions  of  dyestuffs  such  as  Methylene  Blue, 
and  give  the  naphthol-sulphuric  acid  reaction  for 
carbohydrates.  On  evaporation  sulphite  lyes  leave 
about  10%  of  residue  containing  10  to  15%  of  ash, 
1  to  10%  of  sulphur,  and  about  01%  of  nitrogen. 
When  used  as  a  substitute  for  drilling  oil  they 
require  the  addition  of  alkali  as  a  rust-preventive. 
The  brown  specks  formed  on  the  metal  when 
strongly  alkaline  sulphite  lyes  are  used  are  due 
to  tannin  constituents  of  the  lyes.  Vegetable 
mucilage  extracts  are  prepared  from  seeds  such  as 
linseed,  and  especially  from  carragheen  moss, 
which  is  first  soaked  and  then  boiled  writh  soft 
water.  Good  preparations  should  give  a  nearly 
fluid  jelly  with  10  to  20  parts  of  water.  They  are 
characterised  by  the  presence  of  vegetable  par- 
ticles which  are  rendered  more  distinct  by  staining 
with  iodine.  They  yield  a  precipitate  with  alcohol, 
which  does  not  dissolve  readily  in  hot  water. 
Fehling's  solution  is  not  reduced,  unless  the  liquid 
has  previously  been  heated  with  dilute  acid.  In 
practice  the  formation  of  rust  on  the  steel  may  be 
prevented  by  adding  sufficient  alkali.  Glue 
solutions  for  drilling  purposes  are  prepared  by 
dissolving  40  parts  of  glue  in  50  parts  of  water 
and  10  parts  of  potassium  hydroxide  solution 
(50°  B.,  sp.  gr.  1'53).  Glue  is  precipitated  almost 
quantitatively  by  tannin,  and  contains  about  15% 
of  nitrogen.  The  other  group  of  drilling  oil  sub- 
stitutes consists  of  mixtures  of  the  above-mentioned 
preparations  with  mineral  oil  or  tar  oil,  as,  for 
example,  a  mixture  of  SO  parts  of  sulphite  lye, 
!>  parts  of  potassium  hydroxide  solution  (40°  B., 
sp.  gr.  1'38),  and  15  parts  of  tar  oil  or  mineral  oil. 
They  should  be  tested  as  to  their  emulsibility  with 
water  and  rust-preventing  properties.  For  the 
analysis  of  these  products  10  grins,  is  dissolved  in 
100  c.c.  of  petroleum  spirit,  and  repeatedly  shaken 
with  alcohol.  The  alcoholic  extracts,  which  will 
contain  any  emulsifying  soaps  present,  are  evap- 
orated, and  the  residue  dried  and  weighed.  If 
ammonium  soaps  are  present  the  ammonia  will  be 
driven  off  during  the  evaporation,  and  the  residue 
will  consist  only  of  the  fatty  acids,  etc.,  of  the 
soap.  The  residue  is  decomposed  with  dilute  acid 
and  the  separated  acids  are  tested  for  fatty  acids, 
rosin  acids,  and  naphthenic  acids.  To  detect 
the  last-named,  the  acids  are  converted  into  copper 
salts  and  treated  with  petroleum  spirit,  which 
dissolves  copper  naphthenate  forming  a  green 
solution.  Naphthenic  acids  may  be  distinguished 
from  fatty  acids  by  the  greater  solubility  of  the 
magnesium  salts  in  water.  They  have  also  a  much 
higher  sp.  gr.  (e.g.,  0998  as  compared  with  089S 
to  0920  at  20°  C).  Another  characteristic  of  naph- 
thenic acids  is  their  ready  formation  of  sparingly 
soluble  "  formolites."  The  acid  under  examination 
is  mixed  with  an  equal  vol.  of  strong  sulphuric 
acid  and  shaken  with  about  one  half  vol.  of  40% 
formaldehyde.  After  standing  for  about  15  mins. 
the  liquid  is  diluted  with  water  and  treated  with 
ether,  which  dissolves  the  decomposition  products 
of  oleic  acid,  etc.,  leaving  an  insoluble  precipitate 
of  the  naphthenic  acid  compound.  Finally  the 
preparations  are  tested  for  volatile  constituents 
such  as  alcohol,  petroleum  spirit,  and  ammonia. 

— C.  A.  M. 

Action  of  coal  gas  on  plants.    Wehmer.     See  XVI. 
Patents. 

Coal  or  the  like;  Apparatus  for  washing  and 

for  separating  it  from  its  impurities.  The 
Grange  Iron  Co.,  Ltd.,  and  II.  P.  Hovle,  Durham. 
Eng.  Pat.  119,835,  22.5.18.  (Appl.  8539A8.) 
Addition  to  15,827  of  1915   (this  J.,  1910,  12091. 

In  coal-washing  apparatus  of  the  type  described  in 
the  principal  patent,  the  coal  is  fed  from  a  hopper 


on  to  an  inclined  perforated  plate  in  a  tank,  and 
the  water  is  circulated  by  a  parallel  plate  below, 
which  is  pivoted  at  one  end,  and  reciprocated  at  the 
other  by  an  eccentric  and  rod.  The  reciprocating 
plate  is  provided  with  flap  valves  which  open  only 
on  the  downward  stroke.  At  the  lower  end  of  the 
perforated  plate,  pockets  for  collecting  dirt  are 
provided,  which  are  closed  by  pivoted  and  counter- 
weighted  doors  at  the  bottom.  The  doors  are 
opened  by  the  weight  of  the  material,  and  are 
connected  with  dash-pots  to  control  their  move- 
ments. The  perforated  plate  is  kept  free  from 
clogging  by  a  scraper  which  is  slowly  reciprocated 
over  it  by  means  of  an  eccentric  and  pawl  and 
ratchet.  The  washing  water  overflows  into  a 
settling  tank  provided  with  vertical  baffle-plates 
having  openings  which  are  out  of  line  with  one 
another.  The  slurry  settling  in  this  tank  is 
delivered  by  a  conveyor  on  to  an  elevator  which 
receives  the  washed  coal  from  the  perforated 
plate.— W.  F.  F. 

Combustible    gases;    Device    for    producing    . 

Chinese-American  Co.,  Boston,  Mass.,  Assignees 
of  W.  B.  S.  Whaley,  Maiden,  Mass.,  U.S.A.  Eng. 
Pat.  111,102,  13.10.17.  (Appl.  14,850/17.)  Int. 
Conv.,  19.10.16. 

Crude  gas,  e.g.,  coal  gas,  enters  a  separator  cham- 
ber in  which  solid  impurities  and  heavier  coal  dis- 
tillation products  are  retained;  the  gas  and  lighter 
liquid  products  go  forward  into  the  distributing 
box  of  a  chamber  containing  a  large  number  of 
parallel  jet  pipes.  The  gas  passes  down  through 
these  pipes  at  high  velocity,  and  on  emerging, 
impinges  on  a  metal  partition  heated  from  under- 
neath by  the  exhaust  gases  from  an  internal  com- 
bustion engine  which  afterwards  pass  into  the  air. 
The  vapours  in  the  coal  gas  are  thereby  com- 
pletely gasified  or  "  cracked."  The  hot  gases  pass 
up  round  the  pipes  (thereby  heating  the  incoming 
gas)  to  the  outlet  of  the  chamber,  and  after  cooling 
are  ready  for  use  in  a  gas  engine  without  further 
purification.  The  device  may  also  be  used  as  a 
carburettor,  in  which  case,  oil  is  run  into  the 
space  above  the  hot  plate  and  air  forced  through 
the  jet  tubes.  The  air  in  bubbling  through  the 
heated  oil  becomes  carburetted. — T.  F.  E.  R. 

Gas-producers.  S.  Glover,  St.  Helens,  J.  West, 
Southport,  and  West's  Gas  Improvement  Co., 
Ltd.,  Manchester.  Eng.  Pat.  119,723,  23:10.17. 
(Appl.  15,390/17.) 

The  producer  gas  is  taken  off  directly  from  the 
hot  zone,  by  ports  leading  into  an  annular  chamber 
wherein  dust  is  deposited,  and  the  gas  then  passes 
to  the  gas  main.  The  ash  is  discharged  at  the 
bottom  by  the  action  of  a  rotating  inverted  cone 
having  on  its  interior  a  projecting  spiral  rib.  The 
ash  falls  on  to  a  table  placed  at  such  a  distance 
from  the  bottom  of  the  cone  as  to  prevent  the 
producer  emptying  itself;  a  rotating  vane  con- 
tinually discharges  some  ash  from  this  table.  The 
joint  between  the  revolving  cone  and  the  producer 
is  water-sealed.  By  a  suitable  arrangement  of 
pipes  at  this  point,  steam  or  other  gases  can  be 
admitted.  Air  is  admitted  to  the  producer  at  the 
lower  end  of  the  cone. — T.  F.  E.  R. 

Gas  for  internal  combustion  engines  and  for  other 
purposes;    Method    and    means    for    electrically 

producing  .    T.   McClelland,    Glasgow.     Eng. 

Pat.  119,885,  24.9.17.  (Appl.  13,697/17.) 
Carbon,  similar  to  arc-lamp  carbon,  in  granules 
about  pea  size,  is  loosely  packed  in  separate 
parallel  grooves,  or  one  sinuous  groove,  in  the 
bottom  of  a  porcelain  vessel.  The  carbon  is 
covered    with   water    alone,   or   water    containing 
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add  or  alkali.  Electric  conductors  pass  through 
the  gas-tight  cover  of  the  porcelain  vessel  and 
make  contact  with  the  rows  of  carbon  grannies 
By  passing  a  suitable  current  through  the  granules 
an  explosive  gas  is  evolved  partly  by  electrolytic 
and  partly  by  1 1 1 . -  smothered  arcing  action 
.11  the  granules.  An  opening  is  provided  for 
withdrawing  this  gas  for  us,'  in  a  gas  engine.  As 
an  alternative  to  the  grooves,  the  carbon  may  be 
contained  In  perforated  porcelain  tubes  closed  al 
the  ends  bj  carbon  conducting  blocks  of  lower 
electrical  resistance  than  the  granules.-  X,  P.  B.  B. 

Cfaa;  Apparatus  for  making .    .1.  r    McDonald, 

La   Grande,    Oreg.,    Assignor   to   American   Gas 
and  Incinerator  Co.,  Tacoma,  Wash.    r.s.  Pat 

I.L'TN.ISO,    10. '.Ms.      Ai.pl.,    22.11.16. 

Tin-  apparatus  comprises  a  vertical  retorl  above 
which  is  a  charge  chamber  closed  top  and  bottom 
by  gas-tight   valves.    The  chai  iber  is  filled 

with  tin'  material  in  in-  carbonised  from  a  super- 
posed hopper  by  opening  the  top  valve.  When  full 
this  valve  is  shut  anil  the  bottom  one  opened,  and 
i he  charge  is  fed  into  the  retorl  at  any  desired 
rale  through  a  chamber  containing  an  endless 
screw.    'The  residue   is  removed  from  the  bottom 

of  the  retort  by  a  horizontal  endless  screw.  The 
gas  is  taken  off  at  the  top  of  the  retorl.  below  the 
teed  chamber.  Pressure  equalising  pipes  connect 
the  bottom  of  the  retort   with  the  bottom  of  the 

Charge  ehamber,  and  the  top  of  this  chamber  with 
the    hydraulic  main.-  T.    T'.    B.   It. 

for    Hir    Itilltrnl    of     . 

A.   Bledel.    Ger.   Pat.    307,259,    til'.. 
In   those  parts  of  i he  producer  in    which   a    !.e\ 
temperature  is  desirable,  a  spray  of  water  is  intro- 
duced along  witii  the  blast    and  steam,    The  fine- 
aess  ei'  the  spray   is  controlled  by  an  arrangement 

of  jets.     In    any  cross-sect  ion   of  the   producer    the 

centre  and  outer  portions  are  kepi  cool.  Between 
these  there  is  a  region  of  higher  temperature.  By 
adjustment  of  the  jets  it  is  possible  to  obtain  a 
uniform  rale  of  gas  production  in  any  cross-section 
despiie  differences  of  temperature  which  exist. 

—j.  s.  <;.  T. 

Cracked  oils;  Purification  of .    A.  ID,  Duns  tan, 

Sunbiirv-on-Thatm  s.     Bug.    Pat.   119,751,    L's.ll  .17. 
i.Yppl.    17,613   IT.) 
OLKPims    ami    diolelines.    which    impart    a     yellow 

colour    ami    objectionable    odour    to    petroleum 

cracked     by    the    usual    methods,     are    removed    by 

slowly  distilling  the   cracked  oil  in   the  presence 

Of  about  1  of  an  anhydrous  chloride  (e.g.,  anhy- 
drous aluminium  chloride).  To  render  it  more 
effective,  the  chloride  may  be  applied  dissolved 
in  an  anhydrous  solvent  I  <■.»/..  absolute  alcoholl. 
or  mixed  with  a  dry  Inert  material;  the  mixture 
may  also  be   stirred  during  disl  i  Hat  ion.  —  I..  A.  < '. 

i  fuel  oQs  [mixtures  o)  inn:!'  oil  vaith  pitch]: 
Treatment  of     —  preparatory  in  burning.    .1.  \v. 

Westw I.    Birmingham.       Eng.    Pat.     119,977, 

9.2.18.     (Appl.  237?  t^-i 

PITCH    is    melted    in    a    tank    healed     by    steam    or 

superheated  water,  and  is  heated  to  a  temperature 

belon  the  flash  point  of  the  oil  with  which  it  is 
to  be  mixed.  It  is  then  forced  into  heavy  oil  con 
tained  in  another  lank  heated  by  similar  means.  Th  ! 

mixture  is  pumped  around  a  system  of  tapes  con- 
nected with  the  burners,  any  excess  oil  being  re- 
turned through  a  return  pipe  to  th.-  mixing  tank. 

Agitation    of  the   oil  and   pitch    in  I  lie    mixing  I  ml 

is  effected  by  feeding  in  the  pitch  and  excess  mix- 
ture from  the  burners  through  a   pair  of  perforated 


pipe  systems  or  sparges  so  disposed  that  the  issuing 
streams  effectively  mix  and  aiiitale  the  contents  of 

th"  tank.    i..  a.  c. 

Charging  vertical  retorts  or  ovens;  Apparatus  foi 

.    Apparatus  for  discharging  coke  or  the  /i/.< 

.1.  Pleters,  Paris.    Eng.  Pats.  113,435  and  113,48 
22.1.18.     lAppls.    1272   and    1273  18.)     tnt.   Conv., 
10.2  and   16.2.17. 


Burning  solid  fuel;  Process  of  .    r.  Tbuman, 

London.  From  O.  B.  Evans,  Lansdowne  Pa  ' 
i  .S.A.   Bug.  Pat.  120,011,  20.6.18.   Appl.  10,206  18 

Sh    r.s.  Pat.  1,267,646  of  1918;  this  J.,  1918,   199a 

Heat    exchanger  for   fractionating.      rs     Pats 
1,278,279  and  1,278,280.    See  I. 

Separating  sulphur  from    gas.    Ger.  Pat.    306,988 
See  VII. 

// yd roiii  n  sulphide  from  gases.    Ger.  Pat.   "0S,107. 
See  VII. 

Blast-furnace  gas.    Ger.  Pat.   806,853.    See   X 


Ub.-DESTRUCTIVE  DISTILLATION ; 
HEATING;  LIGHTING. 

Patents. 

Wood;    Carbonisation    of   .  L.     E.    Tissier, 

Batna,     Algeria.      Eng.     Pat.  110,360,    8.10.17. 

(Appl.    14,541/17.)     Int.   Conv.,  6.10.16.     Addition 
to  105,915  (this  .1..  1918,  184a). 

Wood  contained  in  a  kiln  Is  carbonised  by  the 
exhaust  irase.s  of  internal  combustion  engines,  e.ij., 
those  worked  with  poor  gas.  The  exhaust  gases 
are  passed  into  the  kiln  through  a  grating  at  the 
bottom,  and  the  gaseous  products  from  the  wood, 
including  tar,    are  withdrawn    al    the    top  through 

a    removable    sheet     metal     ii 1    provided    With    a 

water  seal,  and  then  passed  into  a  condenser.  The 
Charcoal  is  withdrawn  through  a  door  at  the  side 
and  quenched  in  a    pit    immediately   below. 

— W.    F.  F. 

Carbonisable  materials;  Distillation  of  — .  A.  L. 
Pearse,  London.  Eng.  Pat.  119,700,  11.10.17. 
(Appl.   14.72-V17.) 

Carbonaceous  material  such  as  coal,  lignite,  oil 
shale,  or  the  like,  is  fed  continuously  from  air- 
tight hoppers  into  .a  series  of  vertical  retorts, 
and    the  solid   residue  is  continuously  withdrawn 

al  the  bottom.  The  retorts  are  healed  by  super- 
posed horizontal  lines  in  the  dividing  wails,  each 
line  being  provided  with  a  gas  burner  al  one  end 
which  can  he  separately  regulated.     The  air  supply 

is  preheated  by  passing  it  through  passages  in  the 

walls  at  the  bottom,  and  the  carbonised  material 
is   thereby   COOled.     The    horizontal    (hies   are    con- 

n. 'etc, i   by    short   vertical  passages  which  are  pro 

Vided  with  dampers  and  increase  in  size  with 
their  distance  from  the  burner.  The  lowest  hori- 
zontal Hue  is  connected  to  a  discharge  stack,  so 
that  the  hoi  gases  move  horizontally  along  their 
respective  Hues  and  also  downwards  through  the 
lower  tines  to  the  slack,  ('old  air  may  also  be  sup- 
plied to  each  Hue.  The  retorts  are  thus  heated  i:. 
zones  the  temperature  of  which  increases  progres- 
sively towards  the  bottom.  Discharge  conduits  are 
provided  for  the  gases  at  two  different  levels,  and 
are  formed  by  increasing  the  width  of  the  retort 
in  slops  downwards  at  those  places,  and  .allowing 
tin-  end  wall  of  the  upper  narrower  zone  to  project 
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downwards  into  the  lower  zone,  thus  forming  a 
vertical  discharge  conduit  which  is  not  subject  to 
choking.  In  distilling  coal,  the  upper  rone  is 
maintained  at  900°— 1000°  F.  (480°— 540°  C),  the 
middle  zone  at  1350°  F.  (730°  C),  and  the  lower 
zone  at  a  higher  temperature.  Gas  from  the  upper 
and  middle  zones,  containing  benzene  and  toluene, 
is  withdrawn  through  the  upper  conduit,  and  gas 
from  the  lower  zone  consisting  of  hydrogen,  carbon 
monoxide  and  dioxide,  and  ammonia,  is  withdrawn 
from  the  lower  conduit. — W.  F.  F. 

Retorts  for  distantly,  carbonising,  roasting,  and 
the  like,  of  coal,  carbonaceous  and  other  mater- 
ials. A.  Bradley,  London.  Eng.  Pat.  119,911, 
18.10.17.  (Appl.  15,134/17.) 
Horizontal  or  slightly  inclined  retorts  are  arranged 
in  superposed  pairs  and  are  surrounded  by  heating 
flues  and  separately  heated  by  regulated  gas 
burners.  An  endless  chain  conveyor  travels  through 
each  pair  of  retorts,  and  the  fuel  or  ore  is  fed 
from  separate  hoppers  at  opposite  ends  of  the  two 
retorts  and  discharged  at  the  other  end  of  each 
retort.  A  band  conveyor  may  be  used  for  finely 
divided  material  not  liable  to  cake  during  heat- 
ing. The  conveyor  passes  through  a  closely  fit- 
ting slot  at  the  entrance  to  the  retort  to  remove 
adhering  material  and  prevent  loss  of  heat.  The 
material  is  discharged  from  the  conveyor  by  a  fixed 
V-shaped  plate  into  lateral  shoots.  For  a  material 
which  cakes  during  heating,  a  conveyor  carrying 
cup-shaped  scoops  may  be  used.  The  apparatus  is 
applicable  for  carbonising  coal,  shale,  peat,  and 
wood,  and  for  roasting  minerals  or  the  like. 

— W.    F.    F. 

Incandescence   bodies;    Preparation    of   com- 
posed of  a  conductor  embedded   in  rare  earths. 
J.  Frank  Rahtjeu,  Berlin-Schoneberg.     Ger.  Pat. 
308,030,   30.11.13. 
A  helical  conductor  is  covered   with   fibre   which 
is  then  saturated  with  salts  of  the  rare   earths. 
The  incandescence  body  so  obtained  is  then  burnt 
off,   covered   with    shellac    or     similar   substance, 
shaped,  and  hardened  in  a  neutral  atmosphere  or 
in  vacuo. — J.   S.  G.  T. 

Charging  and  discharging  of  retorts  for  the  dis- 
tillation of  coal,  shale,  or  the  like.  J.  Robertson, 
Glasgow.  Eng.  Pat.  119,715,  22.10.17.  (Appl. 
15,284/17.) 


Ill— TAR  AND  TAR  PRODUCTS. 

Coal-tar  industry;  Methods  of  analysis  used  in  the 

— . .       //.    Distilled    tars   and  pitches.       J.   M. 

Weiss.  J.  Ind.  Eng.  Chem.,  191S,  10,  817—823. 
Water,  sp.  gr.,  matter  insoluble  in  benzene,  and 
viscosity  of  distilled  tar  are  determined  by  the 
methods  mentioned  for  the  analysis  of  crude  tar 
(this  J.,  191S,  048a).  Consistence  is  determined  by 
the  Schutte  penetrometer  or  by  the  float  appa- 
ratus, and  the  distillation  test  is  made  under 
definite  conditions  in  an  apparatus  of  standard 
dimensions.  In  the  case  of  pitch,  the  sp.  gr.  may 
be  determined  by  the  methods  mentioned  and  also 
by  the  suspended  cube  (in  water)  method.  The 
melting  point  is  determined  by  noting  the  tempera- 
ture at  which  a  cube  of  the  pitch  drops  from  a 
metal  hook  when  suspended  in  water,  and  the 
inciting  point  in  air  is  determined  in  a  similar 
way.  The  evaporation  test  consists  in  heating 
10  grms.  of  the  pitch  in  a  nickel  basin  for  7  hrs. 
at   103°  C.    and    noting   the   loss   in   weight.    The 


sliding  test  is  made  by  placing  a  cube  of  the  pitch 
in  a  groove  in  a  plate  inclined  at  30°  and  heated 
at  40°  C,  the  extent  of  the  flow  being  noted  after 
7  hrs.— W.  P.  S. 


Hydroxyazo-compounds;    Electrolytic  reduction  of 

.     E.    Puxeddu.     Gaz.   Chlm.    Ital.,   1918,    48, 

II.,   25—30. 

In  alcoholic  solution  containing  hydrochloric  acid, 
p-hydroxyazobenzene  undergoes  electrolytic  reduc- 
tion to  p-aminophenol,  whereas,  dissolved  in  sul- 
phuric and  acetic  acids,  it  gives  no  definite  result. 

— T.  H.  P. 

Benzol  and  naphthalene  recovery.    Copp.     See  IIa. 


Patents. 
Heavy  fuel  oils.    Eng.  Pat.   119,977.  See  IIa. 

Artificial  stone.     Ger.   Pat.  306,975.     -See  IX. 


IV—  COLOURING  MATTERS  AND  DYES. 

Formic    acid;   Action   of  on    triarylcarbinols. 

[Triphenylmethane  dyestuffs.]    A.  Kovache.    Ann. 

Chim.,  1918,  10,  184—248. 
A  more  detailed  account  of  work  already  published 
(see  this  J.,  1913,  528).— W.  G. 


V— FIBRES;  TEXTILES;  CELLULOSE; 
PAPER. 

W'ool  fibres;  Influence  of  humidity  upon  the  strength 

and  elasticity  of  .    J.   I.   Hardy.    J.   Agric. 

Res.,  1918,   14,   285—295. 

The  breaking  strength  of  wool  fibres  was  deter- 
mined under  controlled  conditions  of  temperature 
and  moisture  by  means  of  Reeser  and  Mackenzie's 
fibre-testing  machine  (Matthews,  "  Textile  Fibres," 
1913,  p.  254).  The  tests  were  made  in  a  special 
room,  the  temperature  of  which  was  controlled  by 
a  thermograph  electrically  connected  with  overhead 
lamps,  whilst  the  humidity  was  controlled  by  means 
of  a  hydrograph  connected  with  atomisers  distri- 
buting a  fine  spray  of  water  into  a  large  tank.  It 
was  found  that  the  wide  variations  in  the  size  of 
individual  fibres  caused  the  determination  of  the 
breaking-strength  to  be  an  unsatisfactory  method 
of  measuring  the  strength  of  wool.  Owing  to  irre- 
gularity in  the  shape  of  the  fibres,  microscopical 
measurement  of  the  diameter  gave  inaccurate 
results,  but  rapid  and  accurate  measurements  were 
made  by  means  of  a  micrometer  caliper  substituted 
for  the  lower  jaw  of  the  testing  machine.  The 
tensile  strength  (ratio  of  breaking  strength  to  area 
of  cross-section)  was  calculated  from  the  diameter 
of  the  fibre  as  measured  at  the  smallest  point.  Com- 
parison of  the  tensile  strength  at  five  relative 
degrees  of  humidity  (40,  50,  00,  70,  and  S0%)  showed 
a  decrease  in  strength  with  the  increase  in  the 
humidity,  and  vice  versd.  The  percentage  elasticity 
of  wool  fibres  increased  with  the  rise  in  the 
humidity.  For  example  the  average  elasticity  of 
four  samples  of  different  kinds  of  wool  fibres  in- 
creased from  27-S1  at  a  relative  humidity  of  40°/, 
to  3908  at  a  humidity  of  80%.— C.  A.  M. 

Drilling   oils,  etc.    Marcusson.     See  IIa. 
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Patents. 


Paper;  Method  of  coating  ■  —  and  articles  i>>u- 
duced  thereby.  H.  Qesel],  Montclair,  N.J.  U.S. 
Pat.  1,277,904,  ::.9.iv.  Appl.,  LS.2.15 
I'mm;  is  coated  with  :i  solution  of  a  resinous  con- 
densation product  and  a  wax,  such  as  paraffin,  and 
then  heated  sulficiently  In  volalili.se  (lie  solvent  and 
convert  the  residual  coating  Into  a  homogeneous 
mixture  of  wax  and  infusible,  insoluble  COndensa 
tion  product.    For  making  paper   transparent,  a 

fusible  phenol   resin   is  employed,   without    \v:i\.    in 

the  same  Banner.-  W.  B.  F.  P. 

Plastic    substances:    Manufacture    of    .       F. 

Ringer,  Vienna,  (ier.  Pat.  806,025,  28.6.17. 
Finely  divided  paper  or  wood,  with  or  without  pre- 
vious treatment  with  sulphuric  acid,  is  thorough]; 
mixed  with  a  binding  materia]  made  by  treat  inn  a 
mixture  of  gelatin  or  glue,  alum,  laity  aeids,  and 
varnish  with  formaldehyde.  The  materia]  so  pre- 
pared Is  air-dried  and  shaped  by  pressure.  Water- 
glass  solution  may  be  added.  The  product  Is 
stronger  and  more  water  resistant  than  so-called 
•'  vuloan-flbre."     V.  C.  T. 

Cellulose  acetates;   Process   of  making  .     II. 

Dreyfus.  Basel,  Switzerland.    0.8.  Pat.  1,278,886, 
17.9.18.    Appl.,  23.9.15. 

SB  Fr.  Pat.  47S.023  of  1914:  this  J.,  1910,  1152. 


cellulose  compounds;  Manufacture  of .    L.  P. 

Wilson,  Coventry,  Assignor  to  The  Viscose  Co., 
Marcus  Hook.  Pa.  O.S.  Pat.  1.279,200,  17.9.18, 
Appl.,  22.1.15. 

8a  Bog.  Pat.  14,878  of  1914;  this  ,!.,  1915,  606. 

Cellulose  compounds;  Manufacture  of .    W.  II. 

Glover,  Braintree,  and  L.  P.  Wilson,  Coventry, 
Assignors  to  The  Viscose  Co.,  Marcus  Hook,  l'a. 
0.8.  Pats.  1,279,328  and  1,279,329,  17.9.18.  Apple., 
22.1.15  and  2.8.18. 

SEI   Bug.  Pat.  13.055  of  1914;  this  J..  1915,  W0. 


VI. -BLEACHING ;   DYEING;   PRINTING; 
FINISHING. 

Bleaching   and    trashing   materials;    Determination 
•if  loss  of  oxygen  during  tin  use  of  oxygen-yielding 
.    A.  G-run  and  3.  Jungmann.    Chem.-Zeit., 
1918,  42,  473—475. 

The  method  described  consists  in  heating  a  known 
weight  of  fabric  with  a  definite  quantity  of  the 
bleaching  agent  In  a  flask  under  reduced  pressure. 
The  flask  is  connected  through  B  condenser  with  a 
gas  burette,  In  which  any  gases  given  off  during  the 
heating  are  collected.  Subsequent  analysis  of  the 
gases  gives  the  quantity  of  oxygen  evolved  from 
the  bleaching  agent  and  not  combined  with  the 
fabric,  etc.  The  quantity  of  nitrogen  found  in  Hie 
gases  is  taken  as  b  measure  of  the  air  present  in  the 
apparatus  and  an  allowance  is  made  for  the  oxygen 
derived  from  this  source.  Results  of  experiments 
with  perborates  show  that   from  00  to  80%  of  the 

active  oxygen   escapes  in   the  gaseous   form,   but    If 

soap  is  also  present  the  loss  is  under  12%.  The 
greater  pari  of  the  active  oxygen  is  absorbed  by 
the  oxldiaable  constituents  of  the  soap     w   P.  s. 

Cotton    fibre;    Dyeing    of  with    basic    dyes. 

R.    Ilaller.     Kolloid    /.cits..    1918,    23,    100—100. 

Tm:  mechanism  Of  dyeing  cotton  with  basic  dyes  is 
shown  to  be  the  following  in  the  case  of  Methylene 


Blue.  On  Immersing  the  fabric  in  a  tannin  solu- 
tion, this  by  virtue  of  its  highly  disperse  state 
penetrates  Into  the  Interstices,  and  when  the  tannin 

charged  fabric  is  placed  in  a  solution  of  tartar 
emetic  this  substance  ns  a  molecular  disperse  solu- 
tion penetrates  very  rapidly  and  forms  in  the  inter- 
stices an  insoluble  antimony-tannin  compound. 
When  now  the  fabric  is  placed  in  the  Methylene 
Blue  bath  this  substance,  being  also  highly  disperse, 
penetrates  and  forms  B  complex  lake,  tannin 
anliinony-Methylene  Blue,  Which  is  fixed  in  the 
fibre.  A  similar  course  is  followed  when  aluminium 
sulphate  is  used  instead  of  tartar  emetic,  but  in 
this  ease  the  tannin-aluminium  compound  is  soluble 
ami  consequently  the  colours  are  not  so  fast  as  in 

the   former  case.  — J.   F.   S. 

Patents. 

llh  aching  /Hires:  Process  for  — — .  A.  Schaidhauf, 
Frankfort.  Germany,  Assignor  to  The  Roessler 
and  Hasslaehcr  Chemical  Co.,  New  York.  O.S, 
Fat.  1,278,389,  10.9.18.    Appl.,  25.8.14. 

SEE  Fr.  Pat.  100,959  of  1913;  this  J.,  1914,  76.  The 
bath  is  maintained  at  about  87°  C.  during  the  entire 
bleaching  operation. 

[Machines  for]  printing  fabrics  and  gams.  The 
Calico  Printers'  Assoc.,  Ltd.,  E.  B.  Clegg,  and 
F.  Faruworth,  Manchester,  and  F.  Roberts, 
Accrlngton.  Eng.  Pat.  119.947,  30.n.i7.  (Appl. 
17.721,17.) 

Vomiting-kicr.     B.    D.    Jefferson,    Boston,    Mass. 

U.S.    Pat.    1,278,154,    10.9.18.     Appl.,    29.12.10. 
See  Bng.  Pat.  112,200  of  1917;  this  J.,  1918,  570  a. 

Dyeing    machine.      H.    M.    Dudley,    Philadelphia. 

r.is.A.    Bng.  Pat.  113,094,  28.1.18.    (Appl.  1592/18.) 

Int.  Conv.,  31.1.17. 
See  U.S.  Pat  1,258,540  of  1918;  this  .7.,  1918,  265  a. 

liniling  tan  I:.     U.S.   Pat.  1,278.155.     Bee  I. 


VII.  ACIDS;  ALKALIS;  SALTS;  NON- 
METALLIC  ELEMENTS. 

Cottrcll  processes  in  the  sulphuric  acid  industry. 
A.  A.  Ileimrod  and  H.  D.  Egbert.  Ohem.  and 
Met.  Eng.,  1918.  19,  309—314. 

The  Cottrell  process  is  used  in  the  manufacture 

of  sulphuric  acid  for  cleansing  the  hot  gases  as  they 
leave  the  pyrites  burners,  and  for  removing  the 
mist  of  acid  carried  in  the  gases  from  concentrators 
and  absorption  lowers.  In  the  former  case  the 
temperature  of  the  gases  and  character  of  the 
suspended  matter  are  governing  factors,  and  at 
temperatures  of  1000°F.  (540°  C.)  and  over,  and 
for  the  removal  of  dust  rather  than  fume,  preci- 
pitators of  the  plate  type  are  preferable  In  which 
the  gases  pass  horizontally  between  collecting  and 
discharge  electrodes.  With  gases  cooled  to  about 
000°  F.   (320°  t'.l   and   for  the  removal   of  fume,  the 

pipe    type    of    precipitator    is    preferable.    In    a 

Wisconsin  plant  tor  roasting  zinc  ore,  17,500  cub.  ft. 
of  gas  per  minute  is  cleansed  at  about  500°  F. 
(260  C.)  by  an  installation  of  two  units,  each  eon 
tainlng  36  steel  pipes  as  collecting  electrodes,  12  In. 
In  diameter  and  15  ft.  high,  with  discharge  elec 
trodes  In  the  form  of  chains  arranged  axially. 
The  electrical  equipment  consists  of  a  200  to 
05/70/75/80/85000  volt  transformer,  and  the  power 
consumption    is    about     IS    kilowatts;    7000    lb.    of 
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material  containing  22%  zinc  and  30%  sulphur  is 
collected  every  24  hours.  In  a  precipitator  at  Balti- 
more working  at  1100°— 1400°  F.  (590°— 760°  0.), 
17.500  cub.  ft.  of  gas  per  minute  at  1100°  F. 
(590°  C.)  is  treated,  and  000  to  1200  lb.  of  dust  per 
day  is  obtained  from  the  roasting  of  40  to  50  tons  of 
pyrites.  The  installation  is  made  in  two  sections, 
each  of  which  may  be  shut  off  by  dampers.  The 
electrodes  are  heavy  steel  plates,  suitably  rein- 
forced, suspended,  and  insulated,  and  a  voltage  of 
about  50,000  volts  is  used,  the  power  consumed  being 
not  over  2  kilowatts.  For  the  removal  of  acid 
mist  from  concentrator  gases,  the  pipe  type  of  pre- 
cipitator is  employed.  Precipitators  of  this  type 
are  described,  in  one  of  which  3000  cub.  ft.  of  gas 
per  minute  at  135°  F.  (57°  C.)  is  treated  from  three 
concentrators  of  the  tower  type  yielding  50  tons  of 
acid  of  06°  B.  (sp.  gr.  1-84)  per  24  hours,  and 
3000  lb.  of  acid  of  18°  B.  (sp.  gr.  114)  is  recovered 
per  24  hours  from  the  mist.  A  potential  of  75,000 
volts  is  employed,  with  a  power  consumption  of 
3i  kilowatts.  Another  unit,  similarly  equipped 
electrically,  of  12  pipes  each  12  in.  by  15  ft.,  treats 
2500  cub.  ft.  of  gas  per  minute  at  200°  F.  (93°  C.) 
from  two  tower  concentrators  producing  40  tons  of 
acid  of  66°  B.  (sp.  gr.  1-841  per  24  hours,  and 
3500  lb.  of  acid  of  33°  B.  (sp.  gr.  1-296)  is  recovered. 
One  of  the  largest  installations  cleanses  30,000 
cub.  ft.  of  gas  at  180°  F.  (82°  C.)  per  minute  from 
22  concentrators  of  the  cascade  type,  each  producing 
10  tons  of  00°  B.  acid  per  24  hours.  Four  units, 
each  of  12  pipes,  12  in.  by  15  ft.,  are  employed, 
and  25  tons  of  45°  B.  acid  (sp.  gr.  1-45)  is  recovered 
per  24  hours.  The  high-potential  parts  of  preci- 
pitators for  collecting  acid  mist  must  be  provided 
with  insulators  having  a  large  safety  factor  as 
regards  voltage  rating,  and  must  be  protected  from 
acid  fumes.  Fans  are  mostly  used  to  create  the 
necessary  draught,  but  steam  jets  are  used  in  some 
cases,  though  they  are  not  so  satisfactory.— B.  N. 

Sulphur  in  pyrites;  Source  of  error  in  the  deter- 
mination of .     O.  Binder.    Chem.-Zeit.,  1918, 

42,  503. 
To  ensure  thorough  mixing  of  the  sodium  carbonate 
and  potassium  nitrate  in  preparing  a  stock  of  fusion 
mixture,  it  is  recommended  that  the  sodium  car- 
bonate be  suitably  coloured  and  the  mixing  then 
continued  until  the  colour  of  the  whole  mixture  is 
uniform.— \V.  P.  >S. 

I.  Hydrochloric  acid;  Detection  and  separation  of 

in    presence    of    bromic    and    iodic     acids. 

II.  Bromic  and  iodic  acids;  Detection  and  quan- 

titatirr    'determination    of    in    presence    of 

hydrochloric,  hydrobromic,  mid  hydriodic  acids. 
A.  Purgotti.  Gaz.  Chim.  Ital.,  1918,  «8,  II., 
03—00. 

The  methods  described  are  based  on  the  property 
possessed  by  potassium  or  sodium  hydroxide  of 
attacking  silver  bromate  and  iodate,  whereas  silver 
chloride,  bromide,  and  iodide  remain  unchanged. 
The  solution  to  be  examined  is  treated  with  silver 
nitrate  solution  in  presence  of  nitric  acid,  the  pre- 
cipitate being  collected  and  washed  and  then 
digesUd  for  some  minutes  in  the  cold  with  the 
alkali  hydroxide  solution;  silver  bromate  and  iodate 
are  thus  transformed  into  the  corresponding  soluble 
alkali  salts.  The  liquid  is  filtered  and  the  preei 
pitate  thoroughly  washed,  and  tested  for  chloride, 
bromide,  and  iodide  in  the  usual  way.  To  test  the 
filtrate  for  bromate  and  iodate  ions,  it  is  acidified 
with  excess  of  hydrochloric  acid  and  treated  in  a 
test-tube  with  one  or  two  c.c.  of  carbon  bisulphide, 
sulphurous  acid  solution  being  then  carefully  added, 
drop  by  drop,  and  (be  whole  vigorously  shaken. 
In  presence  of  bromic  acid  the  carbon  bisulphide 


becomes  yellow  or  orange-yellow,  and  in  that  of 
iodic  acid,  violet.  If  both  bromic  and  iodic  acids 
are  present,  careful  addition  of  the  sulphurous  acid 
reveals  first  the  yellow  colour  of  the  bromine  and 
afterwards  the  violet  colour  of  the  iodine.  The 
presence  in  the  original  silver  precipitate  of  salts 
of  the  cyanogen  acids  does  not  affect  the  reaction, 
since  silver  thiocyanate  and  ferrocyanide  are  not 
attacked  by  cold  alkali  hydroxide,  whilst  the  cyanide 
is  slightly  attacked  and  the  ferricyanide  decom- 
posed ;  when  cyanide  and  ferricyanide  are  present, 
rather  more  sulphurous  acid  is  added.  The  deter- 
mination of  bromic  and  iodic  acids  in  presence  of 
hydrobromic  and  hydriodic  acids  may  be  effected 
by  employing  the  means  of  separation  described 
above,  the  alkaline  solution  containing  sodium  or 
potassium  bromate  and  iodate  being  then  reduced 
with  either  zinc  dust,  or  aluminium  or  Devarda's 
alloy  (Cu  50,  Al  45,  Zn  5),  and  the  bromide  and  iodide 
precipitated  with  silver  nitrate  in  acid  solution. 
If  cyanogen  derivatives  are  present,  they  must  be 
removed,  the  procedure  being  as  follows  :  the  silver 
precipitate  is  calcined,  the  residue  treated  with 
dilute  sulphuric  acid  and  zinc,  and  the  solution 
reprecipitated  with  silver. nitrate;  the  precipitate 
then  contains  only  bromide  and  iodide. — T.  H.  P. 

Selenious  and  selenic  acids;  Volumetric  determina- 
tion of .     L.  Moser  and  W.  Prinz.     Z.  anal. 

Chem.,  1918,  37,  277—305. 
The  most  accurate  results  in  the  determination  of 
selenious  acid  are  obtained  when  the  substance  is 
distilled  with  hydrochloric  acid  and  an  excess  of 
potassium  iodide  (four  times  the  quantity  required 
by  theory),  and  the  liberated  iodine  then  titrated 
both  in  the  receiver  and  in  the  residue.  The 
indirect  iodometric  method  described  by  Gooch  and 
Pierce  (Z.  anorg.  Chem.,  189G,  11,  249),  in  which 
the  selenious  acid  is  heated  with  a  definite  and 
known  excess  of  potassium  iodide  in  the  presence 
of  potassium  hydrogen  arsenate  and  sulphuric  acid, 
and  the  arsenious  acid  formed  then  titrated  with 
iodine  solution  after  neutralisation,  also  gives 
accurate  results  if  carried  out  as  a  distillation  pro- 
cess. In  the  oxidation  of  selenious  acid  by 
permanganate  in  alkaline  solution  there  is  always 
some  loss  of  oxygen  when  the  hot.  mixture  is  acid* 
fled  previous  to  the  titration  of  the  excess  of 
permanganate,  and  the  results  obtained  are,  there 
fore,  inaccurate.  There  is  formation  of  hydrogen 
selenide  when  selenious  acid  is  titrated  with 
titanium  trichloride  solution  and  this  method  is. 
consequently,  unsatisfactory.  The  best  method  for 
the  determination  of  selenic  acid  consists  in  reduc- 
tion with  hydriodic  acid.  The  selenic  acid  solution 
(100  c.c.)  is  treated  with  10  c.c.  of  concentrated 
hydrochloric  acid  and  an  excess  of  potassium  iodide 
(5  grms.  for  each  01  grm.  of  selenium),  the  mixture 
distilled  in  a  current  of  carbon  dioxide,  and  the 
iodine  titrated  in  the  receiver  and  also  in  the 
residue.— W.  P.  S. 

Ammonia-oxidation  and   similar  reactions;   Start- 
ing  and    stability    phenomena    of  .        F.    G. 

Liljenroth.  Chem.  and  Met.  Eng.,  1918,  19,  2S7— 
293. 
It  has  been  shown  by  the  "  conversion  curves," 
giving  the  percentages  of  ammonia  oxidised  at 
various  temperatures,  and  the  "heat  of  reaction 
line,"  which  gives  the  temperature  of  the  gauze 
or  catalyst  for  various  percentages  of  conversion, 
that  the'  latter  line  is  straight  and  cuts  the  eon- 
version  curve  at  two  points,  one  only  of  which  is 
stable.  This  position  is  the  one  where  the  line  cuts 
the  curve  from  below.  It  is  shown  that  there  is  a 
particular  ignition  temperature  to  which  the  mix- 
ture must  be  heated  to  start  the  reaction.     It  is  of 
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Importance  t.>  keep  the  composition  and  velocity  of 
tin-  gas  constant,  In  order  to  keep  the  reactions 
Stable,  mill  in  tin-  pivseiiiv  of  catalyst-poisons  a 
higher  working  temperature  most  be  employed 
either  by  the  use  of  a  heal  exchanger  or  the  supply 
of  additional  heat.  The  stability  of  the  reaction 
is  probably  Increased  with  Increase  In  the  percent- 
•  ammonia  In  the  mixture  usimI.  Increase  of 
gas  velocity  decreases  the  conversion  and  the  sta- 
bility, and  Inci  thickness  or  Dumber  of 
gauzes  lias  the  same  effect,  though  the  Introduction 
of  a  heat  exchanger  maj  the  reaction  In 
the  former  case  with  an  Increased  output.  It  is 
suggested,  however,  thai  n  may  be  possible  to  use 
a  low-grade  catalyst  for  the  flrsl  gauze  and  a 
platinum  one  for  completing  the  oxidation,  and 
that,  by  obtaining  conversion  curves  tor  different 
lengths  and  velocities  for  ammonla-alr  and 
ammonia-oxygen  mixtures,  It  may  be  possible  to 
adjust  or  design  a  burner  for  a  maximum  commer- 
cial efficiency . — B.  X. 


Potassium    chloride;    Heat   technology  appHsd   to 

solution  and  cooling   in    the  preparation  of  

[from  crude  potassium  salts].  Krull.  Kali.  I'.HT. 
11.  307  316.  v..  angew.  Chem.,  1318,  31,  Ref., 
303. 
Tiik  separation  of  potassium  chloride  from  crude 
potassium  salts,  depending  upon  the  different  solu- 
bilities of  potassium  chloride  and  sodium  chloride 
at  different  temperatures,  Is  essentially  a  problem 
of  applying  and  extracting  heat.  According  to  the 
constitution  of  the  crude  salts,  extraction  is  effected 
at  oo°— i.*:o°  <\.  and  the  solution  is  cooled  to  15°— 

2T)°  C.     Enclosed    steam   is  usually   employed   in  the 
extraction   process,    the    liquor   being    warmed    to 

in    preheat,  is.     and     then    heated     to    00° — 

it"    c.    In   the  extraction   vessels.       Low-pressure 

exhaust    steam     is    used.      In    cooling     the    liquors, 

the  main  object  is  to  produce  a  high  yield  of  woll- 
defined  crystals.      Heal    may  or  may   not    be  re- 
covered during  the  process;  preferably,  the  liquor 
■d  to  a  low  temperature  without  the  r rery 

of  heal.     Salts  precipitated   al    lower  temperature-. 

■mc.vhai  contaminated  with  sulphate,  but 
■nay  be  profitably  employed  in  the  manufac- 
ture of  sulphates;  on  the  other  hand,  the  quality 
of  the  liquor  is  improved  for  use  again  in  the  ex- 
traction process  by  the  removal  of  sulphates.  The 
cooling  boxes  formerly  employed  yielded  a  product 
d  by  no  other  method:  on  the  other  hand, 
they  possessed  great  disadvantages  in  their  low 
output  and  the  necessity  for  removing  the  product 

liy  hand.     Cooling  by   stages  only  partly  ret lied 

this  defect— L.  A.  G. 


yitrites  and  hydrogen  peroxide;  Determination  of 

small   quantities   of  ,  separate   or  together. 

[Estimation  of  sulphur  in  thiocyanates.]  A. 
Quart  a  roli.  Gaa.  Chlm.  Hal..  1918,  48.  I.,  102— 
111. 

Thk  bromine  wan-r  usually  employed  Eor  the  oxida- 
tion of  the  sulphur  present  In  thlocyanates  to  sul- 
phuric aei'd.  to  t>e  estimated  as  barium  sulphate, 
may  be  conveniently  replaced  by  nitric  acid  and 
sodium  nitrite:  to  5  c.e  of  thiocyanate  solution 
mixed  with  50  C.C.  Of  water  was  added  •_•  c.e.  of 
concentrated  nitric  acid,  the  liquid  being  heated 
over  a  small  flame,  and  a  solution  of  1  grin,  of 
sodium  nitrite  in  20  c.e  added,  drop  by  drop  and 
with  stirring,  lie  fere  the  temperature  reached  about 

'in    i'.:  the  solution  was  then  heated  I"  boiling  and 

barium  chloride  added  Immediately.  Percentage 
of  thiocyanate    'bus   found    in   solution   was  6-15, 

whilst  with  bromine   the  result   was  tils.. 

The  following  reagent   gives   a    blood-red  colora- 
tion with  a  nitrite,  the  reaction  being  capable  of 


detecting  about  1  part   of  nitrite  per  200,000,000  of 
solution:  to  bin  c.e.  of  the  above  potassium  thlo 
cyanate  solution  are  added  0-5  grin,  of  crystallised 
ferrous  sulphate  and  'J  c.e.  of  pure,  colourless  nitric 
aeid  diluted  wiih  an  equal  volume  of  water,  the 

liquid  being  then  stirred  until  the  Ferrous  sulphate 
i-  completely    dissolved.     TWO  c.e.  of  the  reagent    Ls 

added  to  26  c.e.  or  the  solution  under  examination. 
a  similar  reaction,  though  less  intense,  is  given 
by  hydrogen  peroxide  (1:30,000,000),  potassium 
persulphate,  ami  probably  other  compounds  of  the 
type  of  hydrogen  peroxide,  but  not  by  chlorates  or 
perchlorates.  with  hydrogen  peroxide,  the  maxi- 
mum coloration  is  reached  .almost  Instantaneously, 
but  with  nitrites,  slowly  and  with  characteristic 
Striatlon.  If  the  reaction  is  positive  and  the  colora- 
tion .lo.s  not  change  at  all  when  the  liquid  is  heated 
rapidlj  to  boiling  with  hydrochloric  aeid  and  urea, 
hydrogen  peroxide  is  present,  but.  no  nitrite,  and 
the  peroxide  may  easily  be  determined  colorimetric- 

ally.  If  the  reaction  is  positive  and  the  liquid 
becomes  paler  but  not  colourless  when  boiled  with 
hydrochloric  acid  and  urea,  both  nitrous  aeid  and 
hydrogen  peroxide  are  present,  the  former  in 
excess.  If  the  reaction  is  positive  and  the  colora- 
liou  disappears  or,  rather,  becomes  similar  to  that 
obtained  with  distilled  water,  on  boiling  witli  hydro- 
.!  IoriC  acid  and  urea,  only  nitrous  acid  or  excess 
of  this  and  a  small  proportion  of  peroxide  may  be 
present.— T.-H.  P. 

Sulphites,  thiosulphates,  and  polythionates;  Studies 

on  .     A.  Sander.      Z.  angew.  Chem.,  101S,  31, 

HIT. 
In  connection  with  his  work  on  the  quantitative 
determination  of  sulphites,  thiosulphates,  and  poly- 
thionates (this  .1..  I'd...  225,  277;  1916,  "07,  421), 
the  author  has  studied  the  action  of  these  sub- 
Stances  on  mercuric  chloride.  By  the  interaction 
of  mercuric  Chloride  with  alkali  thiosulphates  and 
polythionates,  very  unstable  mercury  thiosulphates 
and  polythionates  are  formed,  which  immediately 
break  down  into  mercuric  sulphide  and  free  sul- 
phuric acid  (together  with  free  sulphur  in  the  case 
of  telra-  or  penfalhioiialosi.  Alkali  sulphites  and 
bisulphites,  on  the  other  hand,  form  with  mercuric 
Chloride  slable  complex  compounds,  salts  of  the  di- 
sulphonlc  acid,  HgiSOHi,.  and  of  the  chloro- 
sulphonic  acid,  HgClSO,H.  The  quantitative 
analytical  processes  worked  out  by  the  author  de- 
pend upon  this  difference  in  behaviour  towards 
mercuric  chloride. — E.  H.  R. 


Phosphates;  Behaviour  of at  ilir  anode.    F. 

Flchter  and  J.  Miiller.     Helv.  Chim.  Acta.  1018,  1, 

207—305. 
Bv  the  anodic  oxidation  of  a  21/  solution  of  dipotas- 
sium  hydrogen  orthopliosphale  containing  2N  potas- 
slum  fluoride  and  0-32  grm.  of  potassium  ehromato 
per  litre.  I  he  potassium  salts  of  inoiioperpliosphori. 
acid  <K,I'<>  i  and  pcrphosplioric  acid  'K,E,0,)  have 
been  obtained.  The  electrolytic  oxidation  is  most 
efficiently  carried  out  at  5°  C.  between  platinum 
electrodes  in  an  undivided  cell  and  with  a  current 
density  of  001  amp.  per  sq.  em.— .T.  F.  S. 

Hypophosphates;  Preparation  of  .    R.  <;.  Van 

Name  ami  W.  J.  Iluff.  Amer.  ,T.  Sei.,  1018,  46. 
587  -500. 
Hypophosphates  are  best  prepared  by  suspending  a 
number  of  sticks  of  phosphorus  cast  round  glass 
rods  in  a  slout  glass  jar  containing  a  litre  of  water 
and  250  grins,  of  sodium  carbonate,  which  need  not 
be  dissolved.  The  sticks  of  phosphorus  should  be 
aboul  3)  in.  long  and  *  in.  diameter,  and  should 
protrude  about   J  in.  from  the  solution.     The  who].- 
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is  then  placed  in  a  eool  position  and  left  to  react 
until  a  few  drops  of  the  solution  just  turns  Congo 
red.  The  phosphorus  is  then  removed  and  placed 
in  a  similar  solution.  The  product,  sodium  hydro- 
sen  hypophosphate,  is  found  in  part  as  a  crystalline 
precipitate  at  the  bottom  of  the  jar,  whilst  the 
remainder  is  obtained  by  concentrating  the  solution. 
It  is  recrystallised  to  remove  the  accompanying 
phosphates  and  phosphites.  The  best  temperature 
To  carry  out  the  reaction  is  10°  C— 15°  C,  and  the 
yield  is  10°o— l<i°b  of  the  theoretical  value. 

—J.  F.  S. 

Iron  disulphidc  (FeS2);  Formation  of by  a  wet 

method.  V.  Rodt.  Mitt.  K.  Materialpriif..  1918, 
36,  93—107. 
The  iron  trisulphide  formed  as  the  first  product  of 
the  interaction  of  hydrogen  sulphide  and  iron 
hydroxide,  readily  becomes  partially  insoluble  in 
hydrochloric  acid,  as  for  example,  when  the  re- 
action is  carried  out  at  a  higher  temperature.  The 
insoluble  substance  has  the  composition  FeS„,  sp. 
gr.  4-58  at  lS°/4°  C,  and  is  formed  in  accordance 
with  the  equation— Fe„S,->.  FeS,+FeS.  It  may 
also  be  produced  by  the  "addition  of  sulphur  to  iron 
sulphide,  in  the  absence  of  substances  with  an  alka- 
line reaction,  which  also  interfere  with  its  forma- 
tion from  iron  trisulphide.  It  is  probably  formed 
in  this  way  in  soils  containing-  iron  hydroxide  and 
putrescent  matter,  but  free  from  alkaline-earth 
carbonates.  By  boiling  solutions  of  iron  with 
alkali  polysulphides  it  may  be  found  possible  to 
separate  iron  quantitatively  in  the  form  of  iron 
disulphide.  (See  also  Alkali  Inspector's  Reports, 
this  J.,  1912,  717;  1913,  787;  1914.  861;  also  J.  Chem. 
Soc,  Dec.,  1918.)— C.  A.  M. 

Tungsten  compounds ;  Analysis  of by  volatili- 
sation in  a  current  of  carbon  tetrachloride 
vapour.  P.  Jannaseh  and  R.  Leiste.  J.  prakt. 
Chem..  1918,  97,  141—153. 
The  method  depends  on  the  formation  of  a  mixture 
of  volatile  chlorine  derivatives  of  tungsten  when 
tungstic  acid  or  a  tungstate  is  heated  in  a  current 
of  carbon  dioxide  saturated  with  carbon  tetra- 
chloride vapour.  The  volatilised  compounds  are 
decomposed  by  dilute  acids  and  the  tungstic  acid 
is  precipitated.  A  temperature  below  red  heat  is 
required  for  the  volatilisation,  which  takes  about 
1  hr.  for  completion.  The  method  may  be  used  for 
the  determination  of  tungsten  in  scheelite  and  wol- 
framite— W.  P.  S. 

Molybdenum  compounds;  Analysis  of  by  tola 

tilisalion  in  a  current  of  carbon  tetrachloride 
vapour.  P.  Jannaseh  and  O.  Laubi.  J.  prakt. 
Chem.,  1918,  97,  154—181. 
The  substance,  such  as  molybdic  acid,  molybdales, 
molybdenum  ores.  etc..  is  heated  in  a  current  of 
carbon  dioxide  saturated  with  carbon  tetrachloride 
vapour;  the  molybdic  acid  volatilises,  and  is  col- 
lected in  a  receiver,  then  evaporated  with  nitric 
acid,  ignited,  and  weighed.  To  determine  molyb- 
denum, 0-4  grm.  of  the  sample  is  heated  at  430° — 
630°  C.  in  the  carbon  dioxide-carbon  tetrachloride 
vapour  and  the  volatilised  substances  collected  in 
a  suitable  receiver;  a  trace  of  substance  may  re- 
main unvolatilised  and  this  may  be  heated  with 
hydrochloric  acid,  the  solution  filtered,  and  the 
filtrate  added  to  the  contents  of  the  receiver,  which 
are  then  evaporated.  After  silica  has  been  sepa- 
rated in  the  usual  way,  the  solution  is  heated  with 
an  excess  of  ammonia,  the  ferric  hydroxide  col- 
lected on  a  filter,  and  the  filtrate  evaporated  to 
dryness  with  the  addition  of  aqua  rcgia  ;  the  residue 
of  molybdic  acid  thus  obtained  still  contains  traces 
of  silica  and  is  once  more  volatilised  in  a  current 
of  carbon  tetrachloride. — W.  P.  S. 


Carbides   of  the  rare  earths  of  the   cerium  group. 
A.  Damiens.    Ann.  Chini.,  1918,  10.  137—183. 

The  carbides  of  the  cerium  group  of  metals  when 
decomposed  by  water  give  off  a  gas  which  is,  in  all 
cases,  a  mixture  of  hydrogen,  saturated  hydro- 
carbons consisting  of  ethane,  propane,  and  iso- 
butane  but  no  methane,  ethylene  and  its  homologues, 
and  acetylene  and  its  houiologues.  The  different 
constituents  of  this  gaseous  mixture,  whilst  in- 
variably present,  vary  in  their  relative  propor- 
tions according  to  the  velocity  of  the  reaction,  which 
is  dependent  on  the  physical  state  of  the  carbide. 
The  metallic  hydroxides  produced  are  those  corre- 
sponding to  the  sesquioxides.  Cerous  hydroxide 
was  isolated  in  the  pure  state  as  a  white  compound, 
which  fixes  oxygen  in  the  cold  with  the  evolution 
of  heat  and  the  formation  of  eerie  hydroxide. 

— W.  G. 

Mesothorium  to    thorium:  Ratio    of .    H.   N. 

McCoy  and  L.  M.  Henderson.    J.  Amer.   Chem. 
Soc,  1918,  40,  131G— 132G. 

The  term  "  1  mgrm.  of  mesothorium  "  is  applied 
to  the  quantity  of  Ms,  +  Ms„  in  equilibrium  which 
has  a  y-ray  activity  equal  to  that  of  1  mgrm.  of 
radium  in  equilibrium  with  its  first  four  products. 
The  y-activity  was  measured  through  203  mm.  of 
lead  +  1-32  mm.  of  brass.  The  results  of  the  re- 
search show  that  "  1  mgrm.  of  mesothorium  "  is  in 
equilibrium  with  19  kilos,  of  thorium  in  minerals,  or 
1  grm.  of  thorium  is  in  equilibrium  with  0-524  xlO"4 
mgrm.  of  mesothorium.  This  last  ratio  is  only  one 
sixth  as  great  as  the  ratio  of  radium  to  uranium, 
namely  3-23  xlO"1  mgrm.  of  radium  per  1  grm.  of 
uranium.     iSce  further  J.  Chem.  Soc,  Dec.  1918.) 

— F.  S. 

Silicic     arid     gels.       H.     X.     Holmes.       ,T.     Phys. 

Cliem..  1918.  22,  510—519. 
Instructions  are  given  for  preparing  silicic  acid 
gels  from  water-glass  and  a  long  series  of  acids.  In 
addition  the  concentrations  and  quantities  of  the 
various  acids  necessary  to  produce  gels  which  will 
set  in  a  definite  period  are  also  determined,  i  See 
J.  Chem.  Soc,  Dec,  1918.  i— .7.  K.  S. 

Gallium.    Dennis  and  Bridgman.     Sn-  x. 

By-product  lime.    Kosmann.     See  XVI. 

Fatexts. 

Sulphuric  acid;  Manufacture  of .  A.  B.  Foster, 

Washington,  D.C.  U.S.  Tat.  1,277,890,  3.9.18. 
Appl.,  23.7.14. 
Sulphur-bearing  material  is  burned  in  a  limited 
supply  of  air,  and  the  gas— on  its  way  to  and  from 
the  Glover  tower— is  subjected  to  the  action  of 
atomised  chamber  acid  which  is  injected  by  means 
of  air  blasts,  and  in  the  direction  of  the  gas  flow, 
at  a  number  of  points  along  the  connecting  flues, 
and  then  removed.  The  chamber  gases  are  simi- 
larly treated.— W.  E.  F.  P. 

Sodium  and  aluminium  hypochlorites;  Process  for 

the  manufacture,  of .     E.  E.  and  P.  C.  Dutt, 

Jubbulpore,  India.  Eng.  Pat.  119.261,  22.8.17. 
(Appl.  12,058/17.) 
A  mixture  of  bauxite  (or  other  suitable  aluminous 
material),  calcium  hydroxide,  sodium  chloride,  and 
carbon  is  heated  to  redness  in  the  presence  of 
arsenic  trioxide,  whereby  sodium  aluminate, 
calcium  carbonate,  arsenic  trichloride,  hydrogen, 
and  carbon  dioxide  are  produced.  The  product  is 
lixiviated  with  water,  and  one-half  of  t>°  solution 
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obtained  is  treated  with  carbon  dioxide  to  precipi- 
tate aluminium  hydroxide  which,  after  separation, 
is  impended  in  the  remaining  half  of  the  liquid. 
This  mixture  is  treated  with  chlorine  until  the 
■uapended  aluminium  hydroxide  is  dissolved,  after 
Which  the  solution  is  lirst  neutralised  with  sodium 
hull  oxide  (to  precipitate  sodium  chloride,  which  is 
removed)  and  then  treated  with  a  further  quantity 
of  this  reagent  to  produce  ■  solution  of  sodium 
hypochlorite    and    precipitate    Ehe    whole   of    the 

aluminium  as  hydroxide.  The  latter  precipitate  is 
separated,    mixed    with     water,    and     treated    with 

chlorine  to  produce  a  solution  of  aluminium  hypo- 
chlorite.   W.  E.  F.  P. 

Witre  cake;  Method  for  the  utilisation  of  — —  [in 
the  production  of  hydrochloric  and  nitric  acids] 
.1.  Grossmann,  Manchester.  Eng.  I'at.  119,290. 
2S.9.17.     tAppl.  13,975/17.) 

In  the  production  of  nitric  and  hydrochloric  acids 
by  heating  sodium  nitrate  and  sodium  chloride  with 
nitre  cake  to  about  250°  G.  and  450°  C.  respectively, 
the  finely  powdered  materials  are  mixed  with  coke 
or  other  carbonaceous  material  to  render  the 
residual  salt-cake  friable  and  easily  removable.  The 
reducing  action  of  the  coke  Is  minimised  by  regu- 
lating the  proportion  and  size  of  the  fragments 
employed.— W.  E.  F.  P. 

Manganese  dioxide;  Process  of  separating from 

ore  containing  the  same.  B(  parator  for  separating 
manganese  dioxide  from  ores  containing  the  same. 
L.  E.  Sowers  and  P.  S.  Phillips,  Livermore,  Cal. 
is.  Pats,  (a)  1,277.144  and  (n)  1,277,14.-.,  27.8.18. 
Appls.  12.9  and  30.10.17. 

(a)  Tut  dry,  powdered  ore  is  fed  into  a  vessel  in 
which  an  upward  stream  of  water  is  maintained, 
and  the  lighter  particles  are  removed  by  peripheral 
overflow,  (b)  The  apparatus  consists  of  a  funnel- 
shaped  vessel  provided  with  a  water  inlet  at  the 
bottom,  a  peripheral  trough  at  the  top,  and  a  central 
spindle  upon  which  are  fixed  in  succession,  from  the 
water  level  downwards,  a  conical  distributor  (partly 
submerged),  a  pair  of  horizontal  paddles  or  vanes, 
and  a  helix.  The  latter  is  disposed  within  the 
funnel  stem,  and  serves  to  promote  uniformity  of 
flow  in  the  upward  stream  of  water. — W.  E.  F.  P. 

Alkali-tnctal-hearing   and   aluminiferous     minerals; 

Decomposition  of  refractory .     [Extraction  of 

potash  from  felspar.]  W.  II.  Swenarton,  Mont- 
clair.  N.J.  U.S.  Pat.  1,277,773,  3.9.18.  Appl., 
23.3.12. 

A  MIXTURE  of  the  material  with  an  "  alkali  Mux  "  is 
heated,  and  the  mass  is  lixiviated  with  water  and 
the  insoluble  matter  separated.  The  solution  and 
the  residue  are  then  treated  separately  with  suffi- 
cient acid  to  effect  decomposition  and  produce  a 
neutral  reaction,  whereby  alumina  and  silica  are 
precipitated  simultaneously  and  a  solution  of  a 
potassium  compound  obtained  in  each  ease. 

— W.  E.  F.  P. 

[Sodium]  cyanide;  Crude and  process 

ducing  the  same.     Electric  furnace  [for  making 

sodium  cyanide].  1'roeess  of  producing  sodium 
cyanide.  II.  Freeman,  Niagara  Falls.  Ont., 
Assignor  to  American  Cvanamid  Co.,  New  York. 
U.S.  I'ats.  (a)  1,277,898,  in)  1,277,899,  and 
<c)  1.277.900,  3.9.1S.  Appls.,  29.11.16,  20.4,  and 
23.4.18. 

hi  An  Intimate  mixture  of  calcium  cyanamide, 
sodium   chloride,    and    finely    divided     (chemically 

active)  carbon— the  latter  having  been  previously 
heated  to  not  more  than  1000°  C— is  heated  to  a 
temjierature   diffident    to   produce    sodium    cyanide. 


Crude  products  obtained  by  this  means,  and  con- 
taining more  than  20%  and  more  than  :t2%  by 
weight  "I  sodium  cyanide  respectively,  are  claimed. 
mi  An  electric  furnace  for  making  sodium  cyanide 
from  ••  lime  nitrogen"  (crude  calcium  cyanamide) 
and  sodium  chloride  has  a  hearth  of  conducting 
material  (which  forms  the  lower  electrode)  and  a 
funnel-shaped  shaft,  a(  the  ai>ex  of  which  a  small 
crucible  chamber  is  situated  within  the  hearth.  The 
upper  graphite  electrode  depends  within  the  shaft, 
is  adjustable  vertically,  and  serves  to  restrict  the 
passage  Of  the  charge  from  the  shaft  to  the  crucible 
Chamber.  A  tap-hole  Is  provided  for  removing  the 
sodium  cyanide  produced,  (c)  A  mixture  of  calcium 
cyanamide,  sodium  chloride,  Rnd  carbon  or  calcium 
carbide  Is  fed  continuously  into  the  shaft  of  the 
furnace  described  under  (B),  and  through  the  re- 
Itrlcted  portion  of  the  mixture  within  the  crucible 
Chamber  a  current  density  is  maintained  sufficient 
to  produce  sodium  cyanide  without  causing  foam- 
ing Of  the  charge. — W.  E.  F.  I\ 

Sulphur;  separation  of from  gases.    F.  Muh- 

lert.  GSttingen.  Ger.  Pat.  806,088,  14.4.10. 
The  gas,  freed  from  cyanogen  and  ammonia,  is 
treated  with  a  dilute  solution  of  a  copper  salt  (e.g. 
Copper  sulphate),  copper  sulphide  and  dilute  sul- 
phuric acid  being  formed.  The  copper  sulphide  is 
separated  and  heated  strongly  In  a  current  of  air 
with  the  production  of  copper  oxide  and  sulphur 
dioxide.  The  copper  oxide  is  dissolved  in  the  dilute 
acid  produced  in  the  first  reaction,  and  the  result- 
ing solution  used  for  the  treatment  of  further 
quantities  of  gas. — L.  A.  C. 


Hydrogen  sulphide;  Method  for  the  removal  of ■ 

from  gases.  W.  Diekmann,  iuu.,  Duisburg.  Ger. 
Tat.  30S.107,  6.10.16. 

Thk  purifying  material  is  used  In  the  form  of  com- 
pact cubical,  spherical,  laminar,  etc.  portions,  these 
being  formed  at  a  temperature  which  does  not 
deslroy^the  purifying  property  of  the  material.  The 
sulphur  is  washed  out  of  the  purifying  material  by 
a  solvent  or  vapour.  The  advantages  claimed  for 
the  method  are  that  it  is  extremely  simple,  the 
purifying  agent  is  not  removed  and  does  not 
deteriorate  in  value,  the  material  can  be  used  until 
saturated  with  cyanogen,  and  the  sulphur  absorp- 
tion and  recovery  take  place  in  the  same  vessel. 

—J.  S.  G.  T. 

Liquors  containing  potassium  salts,  etc.;  Apparatus 

for  cooling  and  evaporating .    E.  Plnkenburg, 

Mfllheim.    Ger.  Pat.  H07.483,  20.9.13. 

Tire  liquors  are  allowed  to  trickle  over  hurdles, 
laths,  or  the  like  stacked  in  a  closed  apparatus  and 
arranged  around  one  or  more  shafts  closed  at  the 
top.  The  interior  of  the  apparatus  is  readily  acces- 
sible from  the  shafts,  and  the  hurdles,  laths,  etc., 
which  are  removable,  can  be  easily  cleaned. 

— L.  A.  C. 

Cryolite;   Manufacture  of  from   sodium    bisul- 

phate,  Silica,  and  fluorspar,  ('hem.  Fabr.  (Jold- 
BCfamleden  II.  Bergius  und  Co.,  Goldschmieden. 
Ger.  Pat.  307,625,  23.1.17. 

Silicon  fluoride,  produced  by  decomposition  at  red 
heal  of  Huorspar  and  silica  by  means  of  sodium 
bisulphate,  is  absorbed  by  solid  hydrated  sodium 
sulphate,  and.  after  separation  of  sulphuric  acid  or 
sodium  bisulphate,  the  sodium  silicofluoride  is 
decomposed  by  fusing  it  with  crystalline  sodium 
carbonate  in  the  proportion  of  1  mol.  of  sodium 
silicofluoride  to  4  mols.  of  sodium  carbonate,  with 
the  production  of  sodium  fluoride,  sodium  bicar- 
bonate, and  silica.     The  silica  is  filtered  off,  and 
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cryolite  precipitated  by  addition  of  sodium 
aluminate  to  the  solution.  The  following  equations 
represent  the  reactions  which  take  place :  (1) 
2CaF„  +  4Na  H  S04 + SiO ,  =  SiF4 + 2Xa  „  S04 + 2Ca  S04  + 
2H20";  (2)  3SiF4  +  2Na3SO<  +  2H2b  =  2NasSiP,  + 
2H2S04  +  SiO,;  (3)  Na2SiF  +  4Na„CO,  +  10H..O  = 
6NaF  +  Si02  +  4NaIIC03  +  8H..O;'  (4)  fiNaF  + 
4NaHC03  +  NaA10a=lNaF),AlF:.  +  4Na..CO,  +  2HaO. 

— L.    A.    C. 


Diaphragms  for  electrolysis. 
See  XI. 


Ger.   Pat.   307,471. 
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Refractory  vcare;  Production  of  highly  from 

non-argillaceous  materials,  particularly  zirconia. 
H.  Arnold.     Chem.-Zeit.,  1918,  42,  413—414,  426— 
428.  439—440. 
Pcke  zirconia   melts  at  about  2600°  C.   has  a  co- 
efficient   of    expansion     of    8-4     x     10"7     (quartz, 

7  x  10"'),  is  highly  insensitive  to  sudden  changes  in 
temperature,  and  has  an  electrical  conductivity  of 

00008  at  1200°  C.  Zirconia  readily  dissolves  other 
oxides,  and  the  electrical  conductivity  at  1200°  C. 
is  increased  to  000255  recip.  ohm.  by  adding  1  mol. 
A1„03  to  9  mols.  ZrO„,  to  00075  at  1000°  C.  if  the 
alumina  is  replaced  by  CeO,,  and  to  00358  at 
1287°  C.  if  replaced  by  Fe„0,.  Crude  zirconia  is  a 
good  conductor.  The  author  finds  -that  the  use  of 
any  fluid  in  pressing  zirconia  ware  is  detrimental, 
and  recommends  (Ger.  Pat.  285,934;  U.S.  Pat. 
1,121,889;  this  J.,  1915,  231)  pressing  the  cold  zirconia 
dry  at  300  atm.  or  the  hot  material  at  50  atm.  A 
mixture  of  raw  and  highly  calcined  zirconia  should 
be  used  (as  it  shrinks  less  than  the  raw  zirconia, 
which  polymerises  at  1G00°— 1700°  C.I.  and  as  soon 
as  the  articles  are  dry  they  may  be  burned  in  an 
electric  furnace  at  2000°— 2300°  C,  only  about  1  hour 
being  required  for  crucibles  2  in.  high  and  1\  in. 
diam.  The  addition  of  a  small  percentage  of 
alumina  or  clay  is  advantageous,  but  magnesia  and 
silica  make  the  ware  too  porous.  The  importance 
of  grading  the  zirconia  into  particles  of  suitable 
sizes  appears  to  have  been  overlooked.  Articles 
made  of  zirconia  may  be  cast  in  plaster  moulds, 
using  a  slip  composed  of  graded  zirconia  and 
colloidal  zirconia  sol,  the  latter  being  prepared  by 
repeatedly  evaporating  zirconium  nitrate  with 
20  times  its  weight  of  water.  The  speed  of  trans- 
lation of  the  particles  of  colloidal  zirconia  sol  in 

an  electric  field  was  measured  by  the  author:  with 
a  potential  difference  of  110  volts  it  averaged  2  2  x 
10°  cm.  per  second,  for  1  volt  with  electrodes  1  cm. 
apart.    The  speed  is  seriously  affected  by  electro- 

lytes  in  the  zirconia.  and  material  to  bo  used 
for  casting  should  be  washed  free  from  negative 
electrolvtes.      According    to    Podszus    (Eng.    Pat. 

11,771  of  1912:  this  .T..  1913.  792)  the  particles  of 
colloidal  zirconia  must  not  exceed  0005  mm. 
diameter,  and  some  particles  not  exceeding  0-1 1-  to 
ij.«  should  be  present.  The  plasticity  of  zirconia 
slip  and  the  ease  with  which  it  leaves  the  mould  are 
related  to  its  electrical  properties.  The  pro- 
portion of  water  in  the  slip  must  be  regulated 
according  to  the  rate  at  which  it  is  to  be  absorbed 
by  the  mould.  Thus,  for  articles  of  complex  shape 
a  "  thin  "  slip  is  preferable,  as  it  is  absorbed  more 
slowly  and  there  is  less  risk  of  the  article  splitting. 
Non-porous  moulds  may  be  used  if  they  have  a  low 
coefficient  of  expansion  and  are  lined  with  wax  or 
other  readily  fusible  or  soluble  material  which  may 
be  removed  before  the  article.  For  complex  shapes 
a  nickel  mould  coated  internally  with  paraffin  wax 
is  suggested:  to  release  the  article  from  the  mould 
the  wax  is  melted  and  poured  out.  Ware  with 
walls  only  a  fraction  of  a  mm.  thick  may  be  cast 
in  this  manner.     Zirconia  ware  should  he  supported 


on  discs  of  carbon  or  zirconia  and  burned  in  an 
electric  resistance  furnace  at  2000°  ('.;  if  burned 
at  a  higher  temperature,  its  porosity  is  increased 
by  the  volatilisation  of  a  further  part  of  the  impuri- 
ties. Ware  burned  at  2000°  C.  is  bluish-grey,  at 
2200°  C.  reddish-brown,  and  at  2400°  C.  bluish-black 
owing  to  absorption  of  carbon  and  the  formation 
of  carbide.  The  blue  colour  appears  to  be  due  to 
titanium  oxide,  the  reddish  colour  to  zirconium 
nitrocarbide.  Pieces  of  zirconia  ware  which  have 
been  burned  under  slight  reducing  conditions  have 
a  handsome  purple  brown  colour,  and,  when 
polished,  resemble  black  marble.  They  are  very 
strong,  and  may  be  dropped  on  a  hard  floor  with 
impunity.  If  reheated  at  1000°  i'.  in  a  muffle,  the 
colour  changes  to  a  yellowish-white,  and  the  ex- 
pansion due  to  reoxidation  makes  the  ware  porous 
and  liable  to  spall.  Vessels  of  clay  or  other  re- 
fractory materials  may  be  lined  or  coated  externally 
with  zirconia,  but  such  a  method  of  protection  has 
only  a  limited  applicability.  Zirconia  ware  has 
not  hitherto  been  glazed  satisfactorily ;  a  glaze  com- 
posed of  felspar  222-4.  alumina  40-8,  zirconia  147-6, 
magnesite  50-4,  and  quartz  69-6  parts  burned  on  the 
ware  at  1900°— 2000°  C,  is  fairly  satisfactory  and 
does  not  craze,  but  is  rather  matt  and  liable  to 
blister.  There  is  a  strong  tendency  for  the  zirconia 
to  combine  with  glazes  melting  at  a  lower  tempera- 
ture, though  when  the  product  is  sufficiently  re- 
fractory they  may  be  used. — A.  B.  S. 


Patents. 

Plate  glass;  Pot  for  the  manufacture  of  and 

in:  thud  of  making  the  same.  C.  H.  Kerr,  Taren- 
tum,  Fa.,  Assignor  to  Pittsburgh  Plate  Glass  Co. 
U.S.  Pat.  1,278,164,  10.9.1S.  Appl.,  18.12.16. 
Plastic  refractory  clay  is  thoroughly  mixed  witli 
from  15%  to  50%  of  silica,  which  is  so  finely  divided 
that  the  major  portion  of  it  consists  of  grains  less 
than  0005  in.,  preferably  less  than  00025  in. 
diameter.— B.  V.  S. 

Kiln    lor    ceramic   ware.      O.  von   Horstig.  Saar- 

"brueken.     Ger.  Pat.  300,726,  3.7.14. 
In  a   zig-zag  ceramic  kiln  the  end  chambers  are 
connected  by  a  canal,  which  passes  over  or  under 
the   other   chambers,   and   is   provided   with   firing 
doors  and  adapted  to  receive  articles  to  be  baked. 

—J.  H.  L. 

Porcelain  and  other  clay  wares;  Half-gas  firing  for 

smokeless   burning  of  .      .1.   l'opp,   P.unzlau. 

Ger.  Pat.  307.902,  29.9.16. 
The  ware  is  burned  in  an  oven  fitted  with  deep 
vertical  fire-boxes  with  sloping,  water-cooled 
grates  which  project  beyond  the  fire-boxes.  The 
grates  are  covered  by  narrow  slides  which  are  moved 
reciprocally  by  mechanical  means.  By  this  means 
the  production  of  smoke  and  clinker  is  avoided  even 
when  low-grade  fuel  is  used.  The  absence  of  irre- 
gular stoking,  heavy  poking,  and  soot  results  in  a 
considerable  saving  in  fuel  and  labour. — A.  B.  S. 


IX.    BUILDING  MATERIALS. 

Calcium  aluminium  sulphate  as  a  concrete  de- 
structor. Nitzsehe.  Z.  angew.  Chem.,  1918,  81, 
195—190. 
A  discussion  of  the  formation  of  the  double  sul- 
phate of  calcium  ami  aluminium  in  cement  and  its 
deleterious  action.  The  compound  is  always  formed 
when  a  solution  of  a  sulphate  is  brought  into  contact 
with  lime  water  and  precipitated  alumina,  but  it  is 
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only  stable  in  l m  ■•  i I   free  linn-.     Mosl   natural 

waters  contain  sulphate  ami  atly  attack 

. , -in. -lit.  bu(  sea  water  appears  not  to  lead  to  the 
formation  of  the  double  calcium  aluminium  sul- 
phate. The  preventive  measures  recommended  are1 
Ltlng  of  i  lie  cement  with  bituminous  materia  I. 
or  tin-  modification  of  the  constitution  or  the  cemenl 
in  such  a  manner  as  to  prevent  the  formation  of 
tin-  double  sulphate,     i:    n.  u. 

Siliric    add  gels.     Holmes.     .s. .     VII. 
P.VTEN  I-. 

Cement    shaft-kilns;    Apparatus    for    loading   

ami  pre-dryiny  u,<  material.  Lothrlnger  Port- 
iiuul  Cement  Werke,  Strassburg,  Alsace.  Ger. 
I'at.  300,514.  23.1.17. 
iNsim;  the  superstructure  of  the  kiln,  ami  exposed 
to  the  hot  gases  from  the  latter,  is  a  hopper 
situated  cent  rally  above  the  kiln  shaft.  The 
material  delivered  by  this  hopper  falls  agaliwl  the 
Sloping  sides  of  a  hollow  cone,  also  situated  cen- 
trally, base  downwards,  at  a  somewhat  lower  level. 
The  lower  portion  of  the  sides  of  this  cone  is 
formed  of  grids  which  allow  the  smaller  particles 
to  pass  through,  so  that  they  full  in  the  central 
part  of  the  shaft,  whilst  the  larger  pieces  are  de- 
flected by  the  cone  towards  the  kiln  walls.  This 
prevents  caking  of  the  finer  material  on  the  walls. 

-J.  H.  L. 

Portland    cement;   Production    of  from    raw 

materials  with  hydraulic  properties.  N.  S. 
Borch,  Copenhagen.  Ger.  Pat.  306,653,  15.12.17. 
Int.  Com-.,  24.1!.  17. 

In  the  wet  process  of  making  cement  from  hydraulic 
materials,  the  slurry  is  prevented  from  selling  by 
the  addition  of  certain  substances,  e.g.,  0-25%  of 
suerose  or  various  hydroxy-aeids,  -aldohydi  s.  or 
-ketones,  which  of  course  are  subsequently  de- 
stroyed in  the  kiln.  The  process  is  applicable  to 
the  manufacture  of  cement  from  blast-furnace  slag 
or  water-granulated  blast-furnace  slag.— J.  H.  L. 

Stones  and  plati  8;  Production  of  artificial con- 

tainim/  cement.  H.  Petersen,  Eckenforde-Borby. 
Ger.  Pat.  306,952,  5.8.17. 

Cement  is  mixed  with  air-dry  linely  ground  marl. 

—J.  H.  L. 

Stones:  Production  of  artificial  polishing  ■  for 

lithographic  stones,  marble,  etc.  R.  Friedrich 
and  J.  Wimmer,  Munich.  Ger.  Pat.  ,100,975, 
25.7.17. 

Coal  tar  pitch  is  heated  with  powdered  pumice  and 
glass  and  the  pasty  mixture  cooled  in  moulds. 

—J.  H.  L. 

Portland  itnunt:  I'roccss  of  manufacturing  of 

rate  materials  with  hydraulic  properties.  N.  S. 
Borch.  Copenhagen.  Eng.  I'at.  113,785.  19.2.18. 
(Appl.  2958/18.)    Int.  Conv.,  24.2.17. 

Sit  tier.  Pat.  306,653;  preceding. 


X-METALS  ;    METALLURGY,  INCLUDING 
ELECTROMETALLURGY. 

Slag  control  in  the  iron  blast  furnace,  by  means  of 
slag  viscosity  tables.  A.  L.  Feild.  Chem.  ami 
Met.  Eng.,  1918.  19,  294—300. 

The  diminution  of  slag  viscosity  witli   increase  of 
temperature  is  shown  in  the  form  of  a  curve,  and 


by    means  of  this   it    may   he   demonstrated   that    a 

miner  change  in  pen  entag    of  one  of  the  principal 

constituents— lime,  alumina,  and  silica  may  cause 
a  great  change  in  the  lemperature-visosity  rela- 
tions. A  gradual  increase  in  the  amount  of  lime, 
instead  of  producing  a  gradual  change  in  viscosity. 

produces  maxima  and  minima.  Changes  in  percent- 
ages of  minor  constituents  of  a  slag,  such  as  oxides 

of  magnesium,  manganese,  iron.  etc..  do  not  appre 

ciahly  affect  temporal  uro-viscosity  relations  if  the 
percentage  of  magnesia,  the  most,  important  minor 
constituent,  dees  not  exceed  8%.  The  temperature 
relations  or  the  slag  are  said  to  be  most  suitable 
with  a  viscosity  ranging  from  10  in  the  furnace  to 
a  viscosity  of  -1  where  the  slag  leaves  the  furnace. 
In  controlling  the  slag  between  these  limits,  if.  is 
shown  that  all  calculations  of  slag  analyses  must 
tie  made  on  a  basis  of  100%  of  lime,  alumina,  and 
silica;  lime  must  be  accurately  determined  by 
analysis  ami  not  by  difference,  as  slag  properties 
are  particularly  susceptible  to  slight  differences  in 
the  lime  content.  With  a  given  supply  of  raw 
materials— ore,  coke,  ami  limestone — the  economy 
in  coke  consumption  for  a  specified  grade  of  iron 
is  chiefly  dependent  on  the  maintenance  of  a  proper 
slag  composition.  Examples  are  given  of  the 
necessary  calculations,  with  ores  of  known  per- 
centage composition,  showing  how  the  amount  of 
limestone  per  pound  of  pig  iron  of  a  definite  com- 
position may  he  calculated  so  as  to  arrive  at  a  slag 
of  the  proper  viscosity  by  making  use  of  the  slag- 
viscosity  tables.  (See  also  this  J.,  1918,  61  a.  246  i, 
548  n.i— P..  N. 

Oast  iron:  Wearing  and  antifrictional  qualities  of 
.  ,T.  E.  Hurst.  Iron  and  Steel  Inst..  Car- 
negie Scholarship  Memoirs,  1918,  9,  59 — 76. 
Weab  in  commercial  grey  east  iron  appears  to  he 
brought  about  by  a  process  of  surface  disintegra- 
tion, individual  grains  of  hard  eutectic  being  de- 
tached bodily.  This  debris  may  be  largely  instru- 
mental in  bringing  about  "seizing"  in  moving 
parts.  Subsequently  to  this  stage  the  plastic  con- 
stituents flow  into  the  cavities  formed,  and  yield  a 
well-glazed  surface  of  excellent  antifrictional  quali- 
ties, with  harder  particles  standing  up  in  slight 
relief.  The  iron  should  not  be  too  "open"  in  tex- 
ture. There  does  not  appear  to  be  any  relationship 
between  wearing  properties  in  cast  iron  and  its 
Brinell  hardness.  The  casting  temperature  of  the 
iron  is  said  to  affect  the  antifrictional  qualities, 
but  in  what  way  is  not  stated.  Two  machines  de- 
signed to  afford  laboratory  tests  on  the  wearing 
properties  of  samples  of  cast  iron  are  described. 

— F.  C.  Th. 

Steel    manufacture;    Balanced    reactions   in    . 

A.  McCance.     Faraday  Soc,  Nov.  12,  1918.     [Ad- 
vance proof.]    11  pages. 

During  the  melting  process  in  the  open-hearth 
furnace,  as  the  temperature  becomes  lower  there 
is  greater  oxidation  of  the  scrap  and  more  FeO  in 
the  slag,  as  following  analyses  show  :— 

FeO  SiOa 

"  (old  heat  "        36-3  36-4 

"  Hot  heat  "        -20s         4.50 

It.  is  suggested  that  this  oxidation  is  largely  due 
to  steam  in  the  burnt  producer  gases  :  .",Fe+4HO  - 
Fe304~HH;.  Thus  to  minimise  loss  due  to  scaling 
it  is  necessary  to  melt  down  quickly  and  at  a  high 
temperature  and  to  have  a  low  steam  content  in 
the  burnt,  gases.  So  long  as  the  bath  of  steel  lies 
under  a  levering  of  slag  containing  ferrous  oxide, 
this  will  be  present  in  solution  in  both  steel  and 
slag,  the  ratio  of  the  two  concentrations  being 
always  constant.  The  ferrous  oxide  in  solution  in 
the  steel  reacts  with  the  carbon  also  present  forming 
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carbon  monoxide,  which,  when  the  metal  has 
become  supersaturated,  is  evolved.  So  long  as  no 
new  ore  additions  are  made  to  the  bath  a  straight 
line  is  obtained  when  the  logarithm  of  the  carbon 
in  (he  bath  is  plotted  against  the  time.  The 
volume  of  gas  present  in  deoxidised  steel  is  greater 
than  that  in  steel  not  so  treated,  and  further  the 
CO.  :  CO  ratio  is  much  grealer  in  the  deoxidised 
material.— F.  C.  Th. 

Steel:  Gases  occluded  in .    T.  Baker.    Faraday 

Soc,  Nov.  12,  191S.     [Advance  proof.]    4  pages. 
The    gases   evolved   when   samples   of   steel   were 
heated  in   vacuo  to  about  1000°  C.   were  collected, 
measured,   and   analysed,   the   results    being    sum- 
marised in  the  following  table  : 


Description 


03  WZ 

?  Si 


c  o  3 ; 

•3  "  a  CO2 :  Hi 

\>3* 


Composition 


CO     CHi 


Sound  steel,  0-9%  C     ..  P32    f6S  52-00  1553   072    007 

Do.  reheated...  1'40    116  4955  1599   2"71    0-59 

Steel  with  blow-holes  ...  0'66  ]  0'88  54-56  12-36   T73!  0U7 

Soft  ingot        1-03    1-18  52-12  45-64:  073    033 

Bar  from  soft  ingot 0-53    1)91  49-08  48-12  011    177 

The  steel  with  blow-holes  contains  less  gas  than 
does  the  sound  steel.  Reheating  to  1200°  C.  does 
not  appreciably  alter  either  the  volume  or  the  com- 
position of  the  gases.  Forging  reduces  the  volume 
of  occluded  gas  considerably,  but  does  not  result 
in  any  marked  alteration  in  the  composition.  With 
hard  steels  hydrogen  reaches  a  maximum  rate 
of  evolution  at  600°  C,  and  below  this  tempera- 
ture constitutes  the  greater  part  of  the  gas  given 
off.  Carbon  monoxide  is  slowly  evolved  from  the 
start,  and  reaches  its  maximum  rate  of  evolution 
at  G88°C.  With  soft  steels  hydrogen  again 
forms  the  greater  part  of  1  lie  gas  collected  up  to 
CG0°  C,  and  presents  a  maximum  at  609°  C.  The 
carbon  monoxide  is  evolved  most  quickly  at  786°  C, 
at  which  temperature  a  second  maximum  iu  the 
rate  of  evolution  of  the  hydrogen  occurs. — F.  C.  Th. 


Strain  in  iron  and  steel;  Chemical  detection  of 

hy  their  reaction  with  nitric  acid.  J.  H.  Whiteley 
and  A.  F.  Hallimond.  Iron  and  Steel  Inst.,  Car- 
negie Scholarship  Memoirs.  191S,  9,  1 — 56. 

Tine  final  reduction  products  obtained  when  iron  is 
dissolved  in  dilute  nitric  acid  are  chiefly  nitrogen 
peroxide,  nitric  oxide,  nitrogen,  and  ammonia,  de- 
pending on  the  acid-strength  and  the  degree  of 
cold  work  put  upon  the  iron.  At  an  acid-strength 
of  24  grms.  per  100  c.c.  the  reaction  undergoes  a 
marked  change,  much  of  the  nitrogen  and  am- 
monia being  replaced  by  oxides  of  nitrogen.  By 
plotting  as  ordinate  the  weight  of  iron  consumed  in 
forming  nitrogen  and  ammonia  and  as  abscissa  the 
acid-strength,  a  characteristic  "  reaction  curve  "  is 
obtained.  Progressively  increasing  strain  in  Ihe 
sample  results  in  a  progressive  shifting  to  the  right 
of  the  "  reaction  curve."  Strained  iron  subse- 
quently annealed  at  520°  C.  becomes  from  this  point 
of  view  unstrained.  Differences  in  grain  size  in 
annealed  pure  iron  do  not  produce  perceptible  differ- 
ences in  the  reaction  curves. — F.  C.  Th. 

Iron;  Protection  of with  paint  against  atmo- 
spheric corrosion.    J.  N.  Friend.     Iron  and  Steel 
Inst.,    Carnegie    Scholarship    Memoirs,   1918,    9, 
77—123. 
Acceleration  tests  are  of  little  value.    Reliable  re- 
sults can  only  be  obtained  from  tests  carried  out 
under  practical  conditions.    Addition  of  pigment  to 


oil  increases  the  efficiency  of  the  latter  as  a  protec- 
tive agent  up  to  a  maximum,  after  which  further 
addition  of  pigment,  causes  deterioration.  The  best 
results  are  obtained  from  paints  possessing  as  high 
a  percentage  of  good  oil  as  is  compatible  with  a 
good  body.  Linseed  oil  expands  on  setting,  which 
results  in  crinkling  and  cracking.  Linoxyn  is 
permeable  to  moisture,  the  permeability  being  re- 
duced by  heating  in  absence  of  air.  Polymerised 
linseed  oil  affords  better  protection  than  raw  oil.  A 
thick  coat  of  paint,  so  long  as  it  is  not  so  thick  that 
crinkling  occurs,  protects  the  metal  better  than  a 
thin  one.  The  best  results  are  obtained  by  multiple 
coats,  two  thin  ones  being  better  than  one  thick 
one.  Turpentine  has  little  effect  on  the  efficiency 
of  a  paint.  The  most  permanent  paints  are  those 
containing  black  and  red  pigments.  Fine  pigments 
afford  more  efficient  protection  than  coarse  pig- 
ments. Iron  should  be  painted  while  the  scale  is 
still  on,  with  loosely  adherent  flakes  scraped  off. 
The  paint  will  then  last  longer  than  if  applied  to 
the  pickled  or  sand-blasted  surface.  Experiments 
with  rusty  plates,  though  not  conclusive,  suggest 
that  rust  need  not  be  so  completely  removed  prior 
to  the  painting  as  is  usually  thought  to  be  neces- 
sary.—F.  C.  Th. 

Tinplate;     Metalloaraphie     examination     of    . 

L.  Mayer.     Stahl  u.  Eisen,  191S,   38,  900—962. 

The  softness  of  metallic  tin  made  it  necessary  re- 
peatedly to  etch  and  polish  the  surface  to  be  ex- 
amined before  a  satisfactory  specimen  could  be 
obtained.  Very  dilute  (2J%)  nitric  acid  is  the  best 
etching  medium;  picric  acid  does  not  attack  tin, 
but  may  be  used  on  the  tin-free  iron  surface.  The 
surface  of  the  specimen  was  first  electroplated  with 
copper;  a  portion  of  the  surface  was  then  polished, 
etched  with  the  dilute  nitric  acid  to  display  the 
tin  crystals,  and  finally  with  an  alcoholic  solution 
of  picric  acid  to  display  the  ferrite  and  pearlite  in 
the  iron.  The  tin  crystals  were  small  and  elon- 
gated ;  no  indication'  of  any  compound  of  tin  and 
iron  was  found,  though  the  thickness  of  the  tin 
coating  varied  from  0002  to  001  mm.  Small  iron 
cubes  measuring  10  x  15  x  20  mm.  were  polished, 
pickled  in  dilute  hydrochloric  acid,  washed  with 
distilled  water,  dried  in  a  bath  of  zinc  chloride,  and 
then  tinned  by  immersion  for  half  an  hour  at  300°, 
500°,  750°,  and  950°  C.  respectively.  On  examining 
the  specimens  under  the  microscope,  there  appeared 
to  be  a  layer  of  intermediate  crystals  which  in- 
creased in  thickness  as  the  temperature  of  the  bath 
increased.  At.  750°  C,  with  low-carbon  iron  and  at 
500°  C.  with  high-carbon  iron,  a  reduction  in  the 
amount  of  pearlite  occurred  in  the  layer  adjacent 
to  the  tin  coating.  At  950°  C,  pearlite  again  ap- 
peared at  the  edges  of  the  tin  coating:  with  the 
purest  iron,  the  formation  of  small  crystals  within 
the  larger  ferrite  crystals  was  observed  in  the 
neighbourhood  of  the  tin  coating.  The  diffusion 
of  tin  into  iron  may  be  shown  indirectly  by  the 
behaviour  of  pearlite  and  ferrite  at  high  tempera- 
tures.    (See  also  J.  Chem.  Soc,  Dec,  1918.) 

—A.  B.  S. 

Lead  in  tin-plate;  Volumetric  determination  of . 

J.  Deininger.     Z.  Unters.  Nahr.  Genussm.,  1918, 

36,  66—67. 
About  0-5  grin,  of  the  metal  is  heated  with  10  c.c. 
of  concentrated  sulphuric  acid  until  metallic  par- 
ticles are  no  longer  visible;  after  cooling,  20  c.c. 
of  5%  ammonium  oxalate  is  added  and  the  mixture 
again  heated  in  order  to  dissolve  remaining  traces 
of  iron.  Alcohol  is  then  added,  the  lead  sulphate 
collected,  washed  with  dilute  alcohol,  then  dissolved 
in  15  c.c.  of  hot  50%  sodium  acetate  solution,  and 
bromine  water  added,  drop  by  drop,  to  the  warm 


CXXVU..Hc2J.]  Cl.X -METALS;  METALLl  KtiY,  INCLUDING  ELECTROMETALLURGY. 


737  .v 


solution  until  a  slight  excess  Is  present.  After 
:.  niins..  the  precipitated  lead  peroxide  is  collected. 
trashed  with  hot  water,  rinsed  into  a  beaker  with 
oil. i  saturated  sodium  acetate  solution,  and  treated 
with  20  e.e.  of  5%  potassium  Iodide  solution  and 
id  drops  of  aeetie  add;  the  lead  peroxide  decom- 
poses rapidly,  and  the  liberated  iodine  is  titrated 
with  thlosulphate  solution.  Each  c.c  or  \  10 
thlosulphate  solution  is  equivalent  to  0-01086  grm. 

I'b.     The  lead   sulphate   obtained  In    the   treatment 

with  sulphuric  aeid  contains  tin.  and  it  weighed 
directly  the  results  obtained  are  much  too  high. 

— W.  P.  s. 

iron  and  copper;  Hardness  of  - comported. 

F.  c.  Kelley.      Amer.  Electrochem.  Soc.,  Sep. 
Oct.,  1918.     [Advance  copy.]    4  pages. 

Bi  annealing  samples  of  American  "ingot  iron" 
and  ordinary  commercial  cold-rolled  copper  simi- 
larly, in  hydrogen  and  in  a  vacuum,  at  tempera- 
tures between  770°  and  960°O.,  the  ltrincll  hard- 
nesses of  the  metals  as  received  were  redueed  from 

05  and  so  to  80  and  to.  respectively,  it  is  Bug- 
Bested  that  such  dead  soft  iron— -which,  in  the  pre- 
sent case,  could  be  whittled  with  a  knife — might 
lind   uses   in  place  of  pure  soft  copper. 

— W.  E.  F.  P. 

Brass   melting;    Present    status    of    electric    . 

11.  M.  St.  John.     Chem.  and  Met.  Bug.,  mis,  19, 
321— 32S. 

It  was  estimated  by  Gillett.  in  1914,  that  the  value 
of  the  metal  employed  in  brass  and  bronze  melt- 
ing in  the  United  Slates  was  £1:20,000,000  per 
annum,  whilst  the  value  of  the  metal  lost  during 
the  melting  operation  was  S3,000,000.  Most  of  the 
developments  in  electric  furnace  melting  have  been 
designed  to  eliminate  much  of  this  loss.  The 
advantages  which  may  lie  expected  to  accrue  from 
electric  melting  are  metal  saving,  improved  quality, 
exact  temperature  control,  increased  production, 
elimination  of  crucible  cost,  other  incidental 
savings,  and  better  working  conditions.  The  prin- 
cipal requirements  in  electric  melting  are  uniform 
heating  of  the  metal,  uniformity  in  composition 
on  pouring,  and  a  high  thermal  efficiency  consis- 
tent with  good  metallurgical  results;  and  the  elec- 
trical characteristics  of  the  furnace  must  be  such 
as  to  make  it  a  desirable  load  for  the  central 
station  company  or  the  factory  power  plant.  Of 
the  four  i.v[k-s  of  electric  furnace  available,  the 
vertical  ring  induction  furnace  is  of  high  efficiency, 
limited  in  its  application,  but  Within  its  limited 
range  gives  satisfactory  results.  The  indirect  - 
resisiance,  indirect-radiation  furnace  is  less  effi- 
cient, has  a  lower  rale  of  production  in  proportion 
to  its  holding  capacity,  but  is  more  flexible  and 
belter  Suited  lo  general  foundry  use,  though 
neither  form  is  entirely  satisfactory.     The  indirect  - 

an-  is  more  efficient  than  the  indirect-resistance, 
and  more  flexible  within  its  own  field;  it  may 
l>o  advantageously  used  for  alloys  with  no  zinc, 
or  with  only  a  small  percentage.  The  most  pro- 
mising possibilities  are  slated  I.,  be  in  an  indue 
lion  furnace  not  only  efficient  but  flexible  and  of 
wide-spread  application,  or  in  a  form  of  arc'  fur- 
nace which  will  Im>  applicable  to  yellow  brass  and 
other  high-zinc  alloys,  as  well  as  lo  the  less  sensi- 
tive alloys.  Electric  crucible  furnaces,  though 
reliable  and  effective,  are  hardly  likely  to  be  profit- 
able. The  application  of  electricity  to  brass-melt- 
ing, from  the  central  station  viewpoint,  is  dis- 
cussed,  and    it    is   slated   that    the    power  company 

should  bo  familiar  with  the  electrical  ami  operat- 
ing characteristics  of  the  different  furnaces  in  use, 
so  as  to  prevent  mis-applications,  whilst  pointing 
the  way  to  correct  use  and  ensuring  profitable 
development. — P..   N. 


Antimony,'  Electrolytic  refining  of  .    [Batrao- 

Noti  from  low-grade  ores.]    Y.  C.  Wong.    Chem. 

and    Met.   Eng.,   1918,   19.   509, 

Low-OBADI  ores  are  not  a  commercial  source  of 
antimony  at  the  present  time;  but  during  the  last 
80  years  processes  depending  on  the  treatment  of 
such  (sulphide)  ores  with  a  solvent  (sodium  sul- 
phide, etc. i,  and  the  recovery  of  metallic  antimony 
from   thi'   solution  by  electrolysis,   have    been   used 

more  or  less  successfully.  Siemens  and  llalske 
(Bng.   Eat.   18,906  of  1892;    this   .1.,   1893,    847)   in 

1892,  and  von  Engelhardt  and  Xettel  in  1896,  em- 
ployed as  solvents  solutions  of  alkaline-earth  sul- 
phides which  were  subsequently  regenerated  with 
only  small  losses;  and  from  these  solutions  0021 
kilo,  of  antimony  per  kilowatt-hour  (representing 
an  efficiency  of  70%)  was  deposited  with  a  current 
density  of  OS  amp.  per  sq.  cm.  at  0-8  volt.  In 
laboratory  tests  made  by  the  author  on  the  elec- 
trolysis of  calcium  thioantlmony  salts  in  aqueous 
solutions,  an  anode  of  platinum  wire  in  the  form 
of  a  helix  was  surrounded  by  a  cylindrical  cathode 
of  platinum  foil  having  an  exposed  surface  of 
39-3  sq.  cm.  With  n  current  of  04  amp.  at  1—1-2 
volts,  90%  of  the  antimony  was  deposited  in  one 
hour  from  about  450  c.c.  of  hot  solution  contain- 
ing 0002  grm.  of  the  metal.  The  cost  of  extrac- 
tion by  this  process  is  estimated  at  5c.  (2£d.)  per 
lb.  of  metal  recovered.— W.  E.  F.  P. 

Pyrophoric  alloy  Industry;  Tin-  American .    A. 

Hirseh.     Chem.  and  Met.   Eng.,  1918,  19,  510— 5P2. 

The  history  of  the  industry  is  briefly  outlined, 
with  special  reference  to  the  production  of  metallic 
cerium  and  pyrophoric  alloys  in  the  U.S.A.  by 
the  New  Process  Metals  Co.,  operating  under  U.S. 
Pat  1,273,223  (see  this  J..  PJ1S,  591a).  According 
to  this  process,  so-called  metallic  cerium  ("  Misch- 
nirtall  ")  is  prepared  from  the  mixed  rare-earth 
metal  oxides  obtained  as  a  by-product  in  the  extrac- 
tion of  thoria  from  monazite.  The  mixed  oxides 
(mainly  cerium  oxide)  are  dissolved  in  hydrochloric 
aeid  and  the  solution  after  purification  is  evapor- 
ated to  dryness;  the  residue  is  fused  and  elec- 
trolysed in  cast  iron  pots  which  are  heated  when 
necessary  during  the  operation.  The  pot  consti- 
tutes the  cathode  of  the  cell,  the  anode  being  a 
rod  of  carbon  or  graphite;  each  of  the  latter 
materials  has  a  critical  current  density  (5J  and 
6 — 7  amp.  per  sq.  in.  of  surface,  respectively)  above 
which  current  may  pass  without  deposition  of 
metal.  To  secure  a  desirable  electrical  heating 
effect,  the  current  density  maintained  at  the  anode 
is  from  3  to  4  times  that  at  the  cathode.  At  the 
conclusion  of  the  electrolysis,  the  charge  is  allowed 
to  cool  in  the  pot,  and  the  latter  is  broken  to 
remove  the  button  of  "  MiSChmetall,"  which  is 
then  alloyed  With  about  30%  of  other  metals 
(chiefly  Iron)  to  produce  the  commercial  sparking 
metal  or  pyrophoric  alloy. — W.  E.    F.  P. 

"  |  Ico  "  hunt  metal  [lead  alloy].    F.  C.  Frary  and 

S.   X.    Temple.     Chem.    and   .Met.    Eng.,    1918,   19, 

523—524. 
"  t'r.co"  hard  metal,  origin  illy  designed  as  a  sub- 
stitute for  antimoniul  lead,  is  an  alloy  of  lead 
with  considerably  less  than  1%  of  calcium  or/and 
other  alkaline-earth  metals.  It  is  much  harder 
than  other  commercial  lead  alloys,  and  expands 
on  solidification,  forming  castings  free  from  blow- 
holes. The  Brinell  hardness  of  antiiuonial  lead  is 
about  17;  that  of  chilled  castings  of  Ulco  metal 
varies  from  about  22  to  26,  according  to  the  tem- 
lierature  of  pouring,  and  the  alloy  can  be  remelted 
several  times  without  appreciable  loss  of  hardness. 
U]co  metal  has  the  general  appearance  and 
mechanical  properties  of  ordinary    lead,  and  may 
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be  diluted  -with  the  latter,  or  with  tin  or  bismuth. 
to  produce  softer  alloys  the  hardness  of  which 
increases  on  "  ageing  "  for  a  few  days  ;  but  the 
addition  of  antimony  causes  separation  of  the 
alkaline-earth  metal.  In  comparative  lests  made 
by  the  U.S.  Bureau  of  Standards  on  machinery 
bearings  of  genuine  Babbitt  metal  and  Ulco  hard 
metal,  the  latter  gave  highly  satisfactory  results. 
The  Babbiil  metal  had  a  tensile  strength  of  10. COO 
lb.  per  sq.  in.  and.  on  1  inch,  gave  an  elonga- 
tion of  15°0  and  a  reduction  of  area  of  8%.  The 
corresponding  figures  for  the  lead  alloy  were 
13,000  lb.,  5%,  and  1%,  respectively,  the  average 
elastic  limit  in  compression  being  11,525  lb.  per 
sq.  in.  The  alloy  is  also  recommended  for  use 
in  the  production  of  small  castings  at  present  made 
from  brass.— W.  E.  F.  P. 


Alloys  J  Determination  of  the  composition  of  binary 

by  specific  gravity  determination.    M.  von 

Schwarz.    Bayr.    Ind.    u.   Gewerbebl.,   191S,   104, 
61—03.     Z.  angew.  Chem.,  191S,  31,  Eef.,  310. 
In    determining  the  specific  gravity   of  alloys  by 
Matthiessen's    formula,   d  =  100/  ('A+B).  where  A 

and  B  are  the  percentages  of  the  two  metals  in 
the  alloy  and  a  and  b  their  specific  gravities,  an 
allowance  must  be  made  for  the  alteration  in 
density  due  to  contraction  and  in  a  few  cases 
for  that  due  to  expansion.  The  method  of  using 
the  sp.  gr.  as  a  means  of  determining  the  com- 
position finds  practical  application  principally  for 
tin-lead  and  antimony-lead  alloys,  of  which  samples 
of  definite  volume  can  be  cast  and  their  weight 
compared  with  those  of  similar  substances  of  known 
composition  on  the  so-called  tin  assay  balance. 
Instead  of  the  usual  disc  or  conical  samples,  balls 
are  now  used  which  can  be  obtained  uniform  and 
of  an  exact  volume.  Using  balls  of  a  volume  of 
102  c.c.  and  weighing  to  001  grm.,  the  composi- 
tion of  tin-lead  or  antimony-lead  alloys  can  be 
obtained  from  the  sp.  gr.  curves  with  an  accuracy 
within  the  limits  of  0-5— 10%.— AT.    G. 


Gaiii urn.      L.    M.    Deunis    and    J.     A.    Bridgman. 
.1.  Amer.  Chem.  Soc,  1918,  40,  1531—1501. 

Spakk  spectra  are  suitable  for  detecting  amounts 
of  gallium  above  00046  mgrm.  and  amounts  of 
indium  above  00013  mgrm.  In  the  presence  of 
gallium,  000%  of  its  weight  of  indium  can  be 
detected  by  means  of  the  spark  spectrum  and 
01S°o  of  gallium  can  be  detected  in  the  presence 
of  indium.  Fractional  electrolysis,  after  14  opera- 
tions, yields  pure  gallium  from  a  mixture  of  gal- 
lium and  indium,  whilst  fractional  distillation  of 
a  mixture  of  the  chlorides  of  gallium,  indium, 
and  zinc  yields  pure  gallium  chloride.  Gallium  is 
best  estimated  by  precipitation  from  slightly  acid 
solutions  as  hydroxide  by  means  of  sodium  sul- 
phite. Mixtures  of  gallium  and  zinc  are  separated 
and  estimated  by  adding  an  excess  of  potassium 
mercuric  tbiocyanate  to  a  slightly  acid  (H2S04) 
solution  of  the  sulphates.  After  keeping  for 
several  hours  the  precipitate  of  zinc  mercuric 
thiocyanate  is  collected  in  a  Gooch  crucible,  dried 
at  105°— 110°  C.  and  weighed.  The  filtrate  is 
acidified  with  hydrochloric  acid  and  the  mercury 
removed  by  hydrogen  sulphide;  after  boiling,  the 
gallium  is  precipitated  as  hydroxide  by  means  of 
sodium  sulphite.  Mixtures  of  gallium  and  indium 
are  separated  and  estimated  as  follows:  Solutions 
containing  small  amounts  of  both  elements  are 
largely  diluted  and  treated  with  a  small  amount 
of  hydrochloric  acid  and  exactly  neutralised  with 
sodium  hydroxide,  an  excess  of  1-5  grms.  of  sodium 
hydroxide   is  added,   and   the   solution   boiled    for 


several  minutes.  The  precipitated  indium 
hydroxide  is  well  washed,  dissolved  in  hydrochloric 
acid,  and  the  process  repeated.  Finally  it  is  dis- 
solved in  hydrochloric  acid,  precipitated  by 
ammonia,  washed,  dried,  ignited,  and  weighed  as 
oxide.  The  filtrate  and  washings  from  each  pre- 
cipitation are  combined  and  the  gallium  precipi- 
tated as  before.  The  separation  of  gallium  and 
aluminium  is  effected  in  the  following  way:  The 
aluminium  is  precipitated  as  hydrated  chloride  by 
adding  00  c.c.  of  hydrochloric  acid  to  the  solution 
and  then  00  c.c.  of  ether.  The  flask  is  immersed 
in  cold  water  and  the  solution  saturated  with 
hydrogen  chloride,  when  hydrated  aluminium 
chloride  is  precipitated.  This  is  collected  in  a 
Gooch  crucible,  washed  with  a  mixture  of  30  c.c. 
of  hydrochloric  acid  and  30  c.c.  of  ether  and  then 
dissolved  in  water  and  the  aluminium  estimated 
in  the  usual  way.  The  combined  filtrates  and 
washings  are  treated  with  a  small  amount  of 
sulphuric  acid  and  boiled  to  expel  ether  and  most 
of  the  hydrochloric  acid,  and  the  gallium  estimated 
as  before.  Methods  are  given  for  the  estimation 
of  mixtures  of  gallium,  indium,  and  zinc,  and 
gallium,  indium,  zinc,  and  aluminium.  (See  also 
J.  Chem.  Soc,  Dec.  IMS.)— J.  F.  S. 


Electric   icelds.      E.  E.   Thuni.      Chem.  and  Met. 
Eng.,  1918,   19,   301—308. 

Machines  are  described  for  use  in  butt  and  spot 
welding,  in  which  increased  speed  is  obtained  in 
the  operation,  and  the  formation  of  undesirable 
oxides  is  avoided.  Considerable  trouble  was  at  first 
experienced  in  spot  welding  a  small  inset  of  high- 
speed steel  into  a  carbon-steel  tool,  through  the 
breaking  away  of  the  tool  steel,  but  this  was  after- 
wards prevented  by  slowly  annealing  the  material 
in  lime  in  a  hot  oven  and  later  hardening.  To 
study  the  chemical  and  physical  changes  induced 
by  the  welding  process,  pieces  of  drill  steel, 
0-97%  carbon,  were  butt  welded  and  afterwards 
turned,  tested  for  ultimate  strength,  and  examined 
metallographically.  The  unannealed  welded  bars 
were  found  to  have  a  higher  ultimate  strength 
than  the  original  bar.  and  in  the  annealed  bars 
the  marked  increase  in  ductility  near  to  the  weld 
suggested  a  change  in  the  carbon  content;  metallo- 
graphic  examination  showed  a  decarburised  zone, 
and  this  was  confirmed  by  analysis.  A  welded  bar, 
not  heat  treated,  will  break  at  some  distance  from 
the  joint  under  static  load,  but  at  the  weld  if 
tested  under  sharp,  eccentric  impact.  After  heat 
treatment,  exactly  the  opposite  will  occur,  as  the 
joint  will  then  be  the  weakest  and  most  ductile 
part  of  the  bar  due  to  local  decarburisalion.  Photo- 
micrographs are  shown  illustrating  the  changes 
that  take  place  in  various  types  of  steel  in  spot 
and  butt,  welding,  and  showing  the  development  of 
a  eutectiform  structure  iu  spot  welds.  The  eutecti- 
form  appearance  has  been  shown  to  be  identical 
in  nature  with  the  AYidmanstatten  bands,  con- 
sisting of  a  concentration  of  excess  ferrite  along 
the  octahedral  cleavages  of  austenite.— B.  N. 


Drilling  oils,  etc.    Marcusson.    See  IIa. 
Tungsten  compounds.  Jannasch  and  Leiste.  See  VII. 


Molybdenum   compounds.      Jannasch    and    Laubi. 
See  VII. 

Platinum'    substitutes.       Nicolardot     and    Boudet. 
See  XXIII. 
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Manganese   steel;   Producing    wrought   shapes  of 

.    \V.  s.  Potter,  Pittsburgh,  Pa.    U.S.   Pat. 

(,278,207,10.9.18.    Appl.,  n. ."1.11.    Renewed  1.6.18. 

Tin  steel  Ingot  is  bested  to  a  temperature  within 
ttir  range  of  800°  O.  above  the  critical  temperature 
(abonl  888*  C),  for  a  sufficiently  long  time  to  allow 
..f  re-absorption  bj  the  mix  crystals  i si >i i<  1  solution) 
..r  iii«'  metal  of  the  excess  carbides  of  1 1 1« •  eutectic 
and  any  carbides  which  may  have  separated;  the 
metal  Is  subsequently  heated  to  a  temperature  suit 
able  ftnt  the  ductility  required, 'and  then  subjected 
to  reduction— T.  11.  B. 


molybdenum ;  Process  o)  making    — .    K.  H. 

u .  si  ling  i  Assignor  to  N.  W.  Stern)  and  I '.  Ander 

Ben,    san    Francisco,   Cal.     r.S.    Tat.    1,278,408, 

in.ti.is.     Appl.,    18.11.10. 

.\\  aeld   solution  of  molybdlc  arid,  containing  a 

ferric  salt,  Is  neutralised  with  an   alkaline  basic 

compound,      the     precipitated     ferric     moiybdate 

separated,  and  heated    in  preset >(  a   reducing 

agent.— T.  H.  R. 


Iron  ami  steel  scrap:  '  tillsatian  <</  — .  Prepara 
Hon  of  briquettes  o)  iron  and  steel  scrap  in  admix- 
ture    irith     carbon.      Deutsdi-Luxemburglscbe 

I-.,  rgwerks-  n.  Hiitlen  A.  I ;..   Etochum.     tier,  l'nts. 
.  u  304372,  24.2.16,  and   mi  :!(>7.s:;4.   -J.ti.17. 

>M  Ti  i;mm;s  and  planlngs  "f  iron  and  Steel  are 
heated  ti>  Incandescence  and  then  made  Into 
briquettes,  which  are  subsequently  smelted.    Scrap 

from  Special  steels  can  l«'  worked  up  in  this  way 
and  then  charged  direct  into  an  open-hearth  fur- 
nace. <b)  A  mixture  of  scrap  iron  or  steel  and 
carbon  is  briquettcd  as  described  under  (a)  or  is 
charged  into  a  rotary  kiln  wherein  it  is  heated  by 
■  reducing  flame. 


Tin  iimi  wolfram  ores:  Concentration  of  ■ — . 
W.  \V.  Webster,  E.  Edser,  and  L.  A.  Wood, 
London.  Eng.  Pat.  llft.or.0,  14.ti.17.  (Appl. 
S563/17.1 

Knout  < centratlon  by  means  of  tables,  vanners, 

etc,  tlie  ore  is  subjected  to  the  action  of  sodium 
..i  potassium  hydroxide,  silicate,  carbonate,  or  phos- 
phate, ,'iinmonin,  borax,  or  silicic  acid  sol.  The 
i,n..css  is  more  particularly  applicable  to  the  treat- 
iii.ni  of  slimes. — W.  E.  1'.  P. 


Smelting  and  refining  metallic  swarf  ami  thr  like; 

I  urnaces   for   .       J.    Tylor   and    Sons,    Ltd., 

H.  T.  White.  J.  (Jaunt,  and  1).  BrookfieM,  London. 
Eng.  Pat  lin.77'.!.  14.1.18.     (Appl.  S03/18.) 

l\  b  furnace  of  the  type  having  a  metal  preheater 
isee  Eng.  Pat  118,750;  this  J.,  1918,  669  a),  the  pre- 
heater   communicates    with    an    inclined    tubular 

extension,  which  contains  a  trough  of  semi-circular 
cross-section  so  arranged  that,  the  flue  gases  rising 
from  the  furnace  through  the  tabular  extension 
have  free  access  to  all  sides  of  the  trough.  Swarf 
is  charged  into  tin-  trough  through  suitable  open- 
ings in  the  tubular  flue  and  is  melted  down,  and 
discharged  into  the  crucible  from  the  lower  end  of 
the  trough.— C.  A.  K. 


Furnaces  for  heating  metal  articles  and  thr:  Wee. 

W.     H.    Sonthorne.    North     Shields.      Eng.    Tat. 
11!>.7s7.  JIM. is.     (Appl.  1230,  18.) 

The  furnace,  which  is  specially  applicable  to  the 

hardening  or  annealing  of  steel  tools,  gauges,  and 


the  like,  iias  a  removable,  revolving  bottom,  the 

Upper  surface  of  which  Is  corrugated  or  roughened 

to  permit  free  access  of  air  or  gases  to  the  articles 
resting  thereon.  The  furnace  is  heated  by  burners 
so  arranged  that  the  llamcs  do  not   impinge  directly 

upon  the  articles. 


I'ninari  n  for  heating  tools  and  other  articles;  Qas- 
fired  11.  .1.  Yaics.  Birmingham,  and  s.  N. 

and     K.    R,    I'.ravshaw,    Manchester.       lOng.    Pat 
119,817.  19.8.18.     (Appl.  1797/18.) 

I'm  Improvements  described  in  Eng.  Pats.  22,522 
Of  IIKI7  and  28,066  of  1!»11  in  relation  to  methods  6f 
operating  the  doors  of  furnaces,  and  In  Eng.  Pat. 

110,900   (this  J.,   1917,    1266)   in    relation   to   burners, 

are  combined  In  a  single  furnace. 

llnhhla.it     stove;     Four-paSS .     .1.    I.     Larimer, 

joliet,  til.    r.s.  Pat  LJ7s.i7;:,  10.9-18.      Appl.. 
7.11.1/6. 

Tm;  first  and  fourth  passes  are  symmetrically  dis- 
posed on  opposite  sides  of  the  sloye;  the  inleryelling 
space  is  bisected  by  a  wall  to  form  the  second  and 
third  passes.  Metal  checker-work  is  used  near  the 
end  of  I  lie  last    pass  and  is  composed  of  a    number 

of  units.  ca,h  consisting  of  spaced  webs  providing 

narrow     vertical      passages,     "  vertically     adjacent 

units  being  relatively  angularly  disposed."  (See 
also  0  s    Pat.  1,265,923;  this  .1..  1918,  473  a.1 

— C.  A.  K. 


Aluminium    or   its    alloys;    A  iiloi/enons     welding    of 

.    A.    Oarpmael,    London.    From    A.-G.    filr 

Autogene  Aluminium  Schweissung,  Zilrlch.    Eng. 
Pat.   120,005,29.5.18.     (Appl.  8874/18.) 

A  FLUX  for  use  in  the  autogenous  welding  of 
aliiminiii r  aluminium  alloys  consists  of  a  mix- 
ture of  alkali  iialides.  having  Hie  required  fusibility, 
and  com]. rising  at  least   three  different  members  of 

t'ne  halogen  group,  of  which  fluorine  must.  be  one. 
A  suitable  mixture  contains:  KC1  40%;  NaCl  30%; 
Lid  10",  :  Kllr  10%;  XaF  10%.  The  melting  point 
of  this  mixture  is  about  (!00°C;  for  use  in  lie- 
welding  of  alloys,  the  melting  point,  of  the  tin-. 
may  t>e  reduced  by  an  alteration  in  the  proportions 

of  the  mixture,  or  by  the  addition  of  an  alkali 
iodide.     C.   A.   K. 

ore  concentration.    V.  Gooeh,  Cobalt,  Ont..  Canada 
r.S.  Pal.  1,276,753,  27.S.1S.     Appl.,  25.5.16. 

In  an  apparatus  Tor  concentrating  ores  by  the  agi- 
tation-froth process,  a  centrifugal  agitator  and 
distributor,  comprising  radial  impeller  blades 
enclosed  by  upper  and  lower  plates,  is  provided  in 
the  agitation  and  froth-decantation  chamber.  The 
agitator  is  mounted  upon  a  hollow  shaft  through 
which  the  apparatus  is  charged  with  ore  pulp  and 
air.-  w.  E.  F.  P. 


Subliming     and     sintering      ores:      Method     and 

,111/m  in  I  in    for .     W.    H.    Kilbourn.     Pueblo. 

Colo     Assignor  to  United   Slates  Smelting,  Kelin 
lug,   and    Mining  Co.     P.S.   Pat.   1,278,106,   10.9.18. 

Appl..  7.11.17. 

rut:  ore  or  similar  material  containing  volatile 
metals  is  mixed  with  a  large  proportion  of  carbon 
and  fed  on  to  B  horizontal  travelling  grate  passing 
under  an  ignition  arch  in  a  combustion  chamber. 
A  series  of  depressions  Is  formed  in  the  upper  sur- 
face Of  the  bed  Of  ore.  and  a  blast,  of  air  is  passed 
through  He-  grate  under  the  ignition  arch. 

-R.  V.   S. 
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Sickel-matte   or  nickel-copper  matte:    Method    of 

treating  .    O.  Lellep,   New  York.     U.S.  Pat. 

1,278,170,  10.0.18.    Appl.,  11.10.17. 

Nickel-containing  matte  is  subjected  to  the  action 
of  an  oxidising  agent  at  a  temperature  between  the 
melting  points  of  the  matte  and  of  nickel  oxide. 
The  furnace  conditions  should  be  non-reacting  (non- 
acidic).— C.  A.  K. 


Electric  welding;  Process  of .    J.  B.  Murray, 

Brooklyn,     N.Y.     U.S.     Pat.     1,278,193,     10.9.18. 
Appl.,   22.3.18. 

The  parts  to  be  welded  are  electrically  heated  to  a 
welding  temperature,  and  at  the  same  time  sub- 
jected to  pressure.  The  heating  is  then  stopped, 
but  the  pressure  is  maintained  until  the  critical 
cooling  range  has  been  passed. — C.  A.  K. 


Alloy.  H.  S.  Cooper,  Assignor  to  The  Genera] 
Alloys  Co.,  Cleveland.  Ohio.  U.S.  Pat.  1,278,304, 
10.9.18.    Appl.,  23.2.18. 

An  alloy  containing  a  preponderating  amount  of 
nickel,  and  0-5— T5  or  0-5 — 20%  of  zirconium,  with 
relatively  small  amounts  (1 — 20%  in  all)  of 
aluminium  and  silicon. — T.  H.  B. 


Alloy,  and  method  of  purifying  same.  P.  Poetschke, 
Assignor  to  L.  D.  Caulk  Co.,  Milford,  Del.  U.S. 
Pat.  1,278,744,  10.9.18.    Appl..  7.2.18. 

Comminuted  alloys  are  placed  in  trays  having 
permeable  bottoms,  and  are  purified  by  treatment 
with  acidified  alcohol,  then  washed  in  water,  de- 
hydrated with  alcohol,  and  dried  in  a  current  of  air. 

— T.  H.  B. 


Electric  [metallurgical]  furnace  and  method  of 
supplying  current  thereto.  J.  H.  Gray,  New 
York.    U.S.  Pat.  1,278,035,  10.9.18.    Appl.,  20.7.18. 

A  current  of  comparatively  high  E.M.F.  is  supplied 
to  the  electrodes  of  an  electric  furnace  during  the 
melting  down  period,  to  produce  a  long  arc,  and 
during  the  refining  period  a  current  of  lower 
E.M.F.  is  substituted  to  avoid  surges  on  the  power 
line.  A  reactance  coil  is  fitted  in  circuit  with  the 
primary  windings  of  the  transformer  to  effect  a 
higher  E.M.F.  on  the  secondary  winding,  and  after 
melting  the  metal  down  this  reactance  coil  is  cut  out 
of  circuit  so  as  to  reduce  the  E.M.F.  in  the 
secondary  coils  of  the  transformer. — C.  A.  K. 


Reduction  of  metallic  oxides,  especially  iron  oxides; 

Process   for   the .    G.   Grondal,    Djursholm, 

Sweden.    Ger.  Pat.  306,201,  25.11.15. 

A  layer  of  the  finely  divided  metallic  oxide,  covered 
with  a  charge  of  finely  divided  coal  or  other  fuel, 
is  first  heated  by  combustion  of  the  latter  in  a 
current  of  air  drawn  or  forced  downwards  through 
the  charge;  when  the  desired  temperature  has 
been  attained  the  air  current  is  so  diminished  as  to 
produce  carbon  monoxide,  by  which  the  metallic 
oxide  layer  is  reduced.  At  700°  C.  the  reduction 
of  iron  oxide  by  carbon  monoxide  takes  place  with 
practically  no  absorption  of  heat.  If  necessary  a 
layer  of  lime  may  be  interposed  between  the  fuel 
and  the  metallic  oxide,  to  desulphurise  the  gases 
before  they  reach  the  latter.  The  process  may  be 
carried  out  in  a  suitably  lined  cast-iron  holder,  open 
at  the  top,  provided  with  a  suction  pipe  for  the  gases 
at  the  bottom,  fitted  inside  with  a  grate  near  the 
bottom  to  support  the  charge,  and  mounted  on 
trunnions  to  enable  it  to  be  inverted. — J.  H.  L. 


Zinc;  Production  of  — —  of  high  purity  from  impure 
metal  and  alloys  in  vacuo.  E.  Herter,  Berlin. 
Ger.  Pat.  300,725,  0.6.15. 

In  the  vacuum  distillation  of  zinc  the  condensed 
liquid  metal  is  continuously  drawn  off,  without  im- 
pairing the  vacuum,  by  maintaining  a  column  of 
the  liquid  metal  of  sufficient  height  to  balance  the 
atmospheric  pressure. — J.  H.  L. 


Blast-furnace   gas;  Apparatus  for  purifying 

A.  M.  Fasel,  Mtilhofen.    Ger.  Pat.  306,853,  11.3.10. 

For  the  removal  of  dust  the  gases  are  conducted, 
through  inclined  ducts,  across  the  open  tops  of 
vertical  chambers  or  fall-pipes  from  the  lower  ends 
of  which  the  deposited  matters  can  be  discharged 
at  intervals.  Ths  ducts  are  connected  by  inclined 
curved  end-tubes  from  which  fall-pipes  extend 
downwards.  At  suitable  points  the  passage  of  the 
gases  may  be  obstructed  by  dampers  extending 
across  the  lower  half  of  the  cross-section  of  the- 
ducts  or  end-tubes. —J.  H.  L. 


Lead-tin  alloys.  W.  Stockmeyer,  Minden,  and 
H.  Hanemann,  Charlottenburg.  Ger.  Pat.  306,S92, 
14.9.15. 

Claim  is  made  to  alloys  of  lead  and  tin  containing- 
sodium  or  magnesium  or  both  and  if  desirable  some 
copper.  Small  quantities  of  sodium  or  magnesium 
appreciably  increase  the  hardness  of  lead,  and  the 
addition  of  tin  to  such  alloys  renders  them  less 
brittle  and  chemically  more  resistant;  small  quan- 
tities of  copper  further  increase  their  hardness. 

—J.  H.  L. 


Annealing  furnaces  [;  Means  for  moving  article* 

through .].     Greenwood  and  Batley,  Ltd.,  and 

W.    Clegg,    Leeds.    Eng.    Pat.    119,841,    24.6.1V 
(Appl.  10,379/18.) 

Tin-plates  or  sheets  and  other  like  metal  coated 
plates  or  sheets;  Appliances  used  in  the  manu- 
facture of  .      H.  S.  Thomas,  Llandaff,  and 

W.   R.   Davies.   Whitchurch,   Glamorgan.       Eng.. 
Pat.  119,969.  21.1.18.     (Appl.  1140/1S.) 


Smelting  furnace.  E.  K.  H.  Lundberg,  Bruzaholm, 
Sweden.  U.S.  Pat.  1.278,696,  10.9.18.  Appl., 
14.7.16. 

See  Eng.  Pat.  10S.498  of  1916;  this  J.,  1917, 1013. 

Ingot-mould  for  manufacture  of  steel.      B.  Talbot. 

Middlesbrough.  U.S.  Pat.  1,279.037,  17.9.18.   Appl., 

13.3.18. 
See  Eng.  Pat.  118,488  of  1917;  this  J.,  1918,  628  a. 

Drying  air  blast.    Ger.  Pat.  307,221.     See  I. 
Retorts  for  roasting-     Eng.  Pat.  119,911.     See   IIb. 


XI— ELECTRO-CHEMISTRY. 

Electric  heater.    Dean.    See  IIa. 

Hydroxyaxo  compounds.   Puxeddu.   See  III. 
Cottrcll  process.     Heimrod  and  Egbert.     See  VII. 
Phosphates  at  anode.   Fichter  and  Mfiller.    See  VIJ. 
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Platinum    substitutes.      Nlcolardot    and    Boudet. 
gee  XXIII. 

Patents. 

Blectrv  osmosis;  Apparatus  for  removal  <>/  water 
in/  mi  uii.t  of  - — .  Bergmann  Blektrlcltttts-Werke 
A.-G..  Berlin.    Ger.  Pat  807,242,  L6.6.17. 

'I'hk  walls  of  the  cells  are  constructed  Of  insulating 
material,  e.g.,  concrete,  in  which  the  electrodes  can 
!>•■  mounted  without  special  Insolation.  The  cells 
may  i>.-  cylindrical  holes  in  u  block  of  concrete. 

—J.  H.  I.. 

Diaphragm  for  electrolytic  purpose*.  Siemens  u. 
Ilalske  A.-G.,  Berlin,    tier.  Pat.  807,471,  22.8.1C. 

DlAFHHAGMS  particularly  suitable  for  use  iu 
clilorine-alkali  electrolytic  cell*  with  horizontal 
electrodes,  arc  made  from  a  mixture  of  powdered 
cement  and  cellulose  or  material  containing  ceUu- 
loBe,  mixed  to  a  pulpy  mass  with  water.  The 
diaphragms  so  obtained  are  .strong  and  somewhat 
pliable  and  possess  excellent  porosity.  The 
porosity  can  be  varied  by  varying  the  proportion 
of  cellolose  employed.  They  possess  the  advantage 
of  cheapness  over  the  Bllliter  asbestos  diaphragms, 
and  are  fairly  stable.  They  are  more  simply  pre- 
pared than  asbestos-cement  diaphragms  or 
diaphragms  containing  cow  hair  or  wool. 

—J.  S.  G.  T. 

Diaphragms  used  in  electrolysis;  Supports  for . 

I'artiw.  vorm.  Melster,   Lucius,  u.  Briining.     Ger. 

Pat.  307,524,  is.rj.i7. 
In  electrolytic  processes  employing  pulpy  dia- 
phragms, the  diaphragms  are  usually  supported  on  a 
grid  of  wire  gauze.  In  the  course  of  the  electro- 
lysis, owing  to  causes  such  as  variations  in  the 
lengths  of  the  individual  wires  of  the  grid,  the 
grid  buckles  and  the  material  of  the  diaphragm 
accumulates  on  the  lower  parts  of  the  grid,  with 
consequent  unequal  distribution  of  current  in  the 
electrolyte,  and  unequal  destruction  of  the  anode. 
According  to  the  present  patent  a  diaphragm  sup- 
port formed  of  rods  is  used,  which,  despite  altera- 
tions of  length,  remains  plane  and  in  its  original 
position;  for  example  the  rods  may  be  left  free 
at  the  ends  to  allow  for  expansion. — ,T.  S.  G.  T. 

Producinrj  gas.    Eng.  Pat.  119,8S.">.    See  II\. 

Electric  furnace.    U.S.  Pat.  1,277,889.     Sea  VII. 

Electric  furnace.     U.S.   Pat.  1,278,605.     Her  X. 


XII— FATS;   OILS;   WAXES 

'•  s.'ii."  "  C'ocorico,"  and  Ximeniu  americana: 
African  oil-yielding  plants.  J.  Pleraerts.  Ann. 
Muses  Colon.  Marseille.  1911'.,  4,  I't.  2,  1—21.  Bull. 
AgrlC.  Inlell..  Pais.  9.  lOtiu. 
8eT4  is  the  local  name  of  an  oil  popular  among  the 
natives  in  certain  parts  of  the  Belgian  Congo.  A 
specimen  of  the  oil  prepared  locally  at  Mombasa 
(Bengals  district)  consisted  of  the  glyeerides  of 
oleic,  "  linoleic."  stearic,  palmitic,  and  lauric  acids. 
in  addition  to  a  small  quantity  of  an  unidentified 
acid  of  higher  molecular  weight.  Sole  oil  may  he 
classed  as  semi-drying,  and  is  an  excellent  edible 
oil.  It  has  good  keeping  qualities,  is  suitable  for 
soap  and  glycerin  manufacture,  but  unsuitable  as 
a  source  of  stearin  owing  to  its  low  content  of  solid 
acids.  Oocoricc  is  a  variety  of  CitriiUn.i  vulgaris. 
A  specimen  of  the  oil  prepared  locally  at  Yangambl 


(Stanleyville  district)  had  all  the  desirable  qualities 
of  sele  oil,  but  the  low  unit  yield  and  the  slow  and 
difficult  decortication  of  the  seed  render  the  latter 
useless  for  commercial  purposes.  A'tmenia  ameri- 
cana Is  a  bush  of  the  Oleaccw  family,  abundant  in 
tropical  America  and  the  West  Coast  of  Africa. 
The  Ximcnifi  is  known  by  many  local  names  peculiar 
to  the  different  countries  in  which  it  is  found, 
e.g.  Jamaica,  '•mountain  plum"  or  "sea  plum"; 
Gabon,  "clozy."  ■•  zegiic."  or  "  sea  lemon";  South 
j  Africa.  "  zuur  prulm  "  (add  plum).  The  "sea 
j  plum  "  is  particularly  valuable  on  account  of  lis 
high  oil  content.  The  particular  interest  in  the  oil 
I  lies  in  its  high  content  of  linolenic  acid  and  the 
special  properties  of  its  solid  acids.-  A.  de  W. 

Elvis  poissonnii,  a  netr  species  of  oil  palm,  in  the 

Oameroons.  l'auehere.  Bull.  l'Oftice  Colon.,  1918, 
11.  SO-  s::.  Bull.  Agric.  Intcll..  1918,  9,  1061. 
I'm-:  fruit  of  this  oil  palm  is  peculiar  in  that  It  is 
enclosed  in  a  sort  of  fleshy  sheath  formed  by  the 
development  of  six  staminoiles  contained  in  the 
I  female  flower,  which  in  the  varieties  of  Blais 
hitherto  described  are  always  atrophied.  The 
fruit  weighs  from  10  to  20  grms.  The  following 
table  gives  comparisons  of  the  new  species  (of 
which  two  varieties  are  to  be  distinguished — var. 
tenera  and  var.  ilura)  with  the  var.  IAsombe  of 
BlaHs  nigrescens  (the  best  form  of  oil  palm  known 
at  present). 

Truer"         Dura  Lisombe 

%  /o  % 

Oily  pulp      76  41  61-5 

Nuts       24  56  38'5 

Oil  yield  of  the  pul| 7O'20       58"6         6315 

Oil  yield  of  the  whole  fruit     53"50       56'8         3s:S5 
The    following    figures   were     obtained    from    an 
examination  of  ten  fruits  of  each  of  the  chief  varie- 
ties of  Elwis  in  the  Cameroons :  — 

Weight  In  grms.  : 

Pulp           Kernel  Oil 

51-5             23-0  -27-0 

76-5             20-5  47-0 

74-2             18"1  440 

128-3             19-4  90-0 
—A.  de  W. 

Baponifiaole   tut   ami   total   tat.      J.  Prescher.       7, 
Unters.  Nahr.  Genussm..  191S,  36,  71— 7:;. 

The  tine  fat  content  of  a  material  (fatty  held  plus 
neutral  fat)  is  best  ascertained  from  determinations 
of  the  free  fatty  acids,  the  total  fatty  acids,  and 
the  saponif.  value. — W.  P.  S. 

[Lipolt/tic]  enzyme  action;  Influence  of  certain  salt* 

on  — .   I.  S.  Falk.   J.  Biol.  Chein.,  1918,  36,  229— 

247. 

Calcium  chloride  inhibits  the  lipolysis  of  olive  oil, 

and  in  its  presence  the  point  of  equilibrium  of  the 

j  reaction  mixture  is  reached  much  earlier  than  in 

its  absence.    The  addition  of  sodium  chloride  tends 

to  prevent   the  appearance  of  the  calcium   effect, 

although  sodium  chloride  by  itself  exerts  scarcely 

any    action  on  the  rate  or  equilibrium    point    of 

lipolysis.— II.  W.  B. 

Drilling  oils,  etc.    Marcusson.    See  Ha. 

Patents. 

OH  from  vegetable  fruits;  Extraction  of .    H.  E. 

Greenhalgh,    Kock   Ferry,   Chester,   Assignee  of 

X.   A.   Gavin.   Kinshasha,   Belgian  Congo.       Eng. 

Pat     111,676,   2S.11.17.        (Appl.   17,577/17.)      Int. 

Conv.,  28.11. 16. 
In  a  process  for  extracting  oil  from  the  pericarp  of 
fruits,  such  as  palm-oil  and  similar  nuts,  the  fruit 


Fruit 

THbope 

...      1230 

Lisombi 

...      121o 

Imrii 

...     1710 

Tenera 

...     168-5 
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is  subjected  to  a  preliminary  heat  treatment  in  a 
jacketed  kettle,  and  then  transferred  to  a  centri- 
fugal extractor.  If  desired,  the  residual  mat  of 
combined  fibre  and  nuts  may  be  screened  and  the 
fibre  pressed  for  the  extraction  of  the  remaining 
oil.— W.  E.  F.  P. 

Sulphur  soap.    T.  Tanaka.  Hongo-ku,  Japan.    U.S. 

Pat.  1,278,518,  10.9.18.    Appl.,  16.4.18. 
See  Eng.  Pat.  117.000  of  IMS:  this  .T.,  1918.  553  a. 


XIII. -PAINTS;   PIGMENTS;   VARNISHES; 
RESINS. 

Pigments  for  printing  inks.    T.  M.  Tyson.    Oil  and 

Colour  Chem.  Assoc,  Nov.,  1918,  1,  No.  5. 
Pkixtixc  inks  may  be  divided  into  two  classes, 
viz.,  "  litho  "  and  "  letterpress."  The  pigments 
used  for  the  former  class  must  be  completely  free 
from  acidity,  quite  insoluble  in  water,  possess  good 
"  solidity,"  moderate  transparency,  and  not  too 
high  a  specific  gravity.  Those  for  use  in  the 
manufacture  of  letterpress  inks  must  be  brilliant 
and  opaque  and  when  for  use  in  process  or  three- 
colour  work  have  low  specific  gravity.  Printing  ink 
pigments  are  preferably  composed  of  dyes  fixed  on 
alumina,  either  alone  or  co-precipitated  with 
blano  fixe,  the  lake  and  mineral  pigments  being 
simultaneously  precipitated.  Barytes  or  other 
abrasive  material  is  quite  useless  as  a  base  for 
either  class  of  ink.  The  desiderata  of  a  good  print- 
ing ink  pigment  are  principally  brightness  and 
strength,  the  latter  property  ensuring  that  sufficient 
printed  impression  will  be  obtained  by  the  use  of  a 
very  attenuated  film,  thus  guarding  against  liability 
to  "set-off"  on  the  adjacent  superposed  sheet, 
other  properties  of  the  pigment  are  required  for 
special  purposes,  e.g.,  transparency  and  resistance 
to  heat  for  tin-printing  pigments,  insolubility  in 
alcohol  for  labels  which  are  subsequently  spirit 
varnished,  resistance  to  alkali  for  use  on  soap 
wrappers.  A  classification  into  degrees  of  fastness 
to  light  and  the  adaptation  to  different  purposes  of 
pigments  of  varying  stability  to  light,  alkali,  etc., 
is  given,  e.g.,  the  special  suitability  of  a  fugitive, 
water-  and  spirit-soluble  pigment,  non-resistant  to 
acid  and  alkali,  for  printing  on  cheques,  etc. 

—A.  de  W. 

Protecting  iron   with  paint.     Friend.     .Sec  X. 

Patents. 

Oil  pastes  from  wet  precipitated  pigments;  ilanu- 

finture   of  and    separation   of  free    water 

therefrom.  C.  R.  Rogers,  Sydney,  N.S.W.  Eng. 
Pat.  11S,2S9.  14.8.18.  (Appl.  13,236/18.)  Int. 
t'oiiv.,  24.7.17. 
A  small  quantity  of  a  soluble  crystallisable  salt 
having  a  slightly  alkaline  reaction,  e.g.,  borax,  is 
added  during  the  milling  of  wet  precipitated  pig- 
ments with  oil,  in  order  to  cause  separation  of 
water  and  facilita'te  incorporation  of  the  paint  stock 
with  the  oil.— A.  de  W. 

White  [antimony  oseide]  pigments;  Manufacture  of 

.     E.  F.   Morris,  Roby,  and  T.  N.  O.  Nevill, 

St     Helens,     Lanes.        Bng.    Pats.     f.O    119.711, 

Cb)    119,712.    and     (c)    119.713,    17.10.17.     (Appls. 

15,022—4/17.) 

(A)  The  acidity  of  commercial  antimony  oxide  due 

to  contained  sulphur  compounds  is  neutralised  by 

treating  a  mixture  of  antimony  oxide  in  water  with 


acid-binding  substances  such  as  sodium  carbonate, 
borax,  or  precipitated  chalk  or  mixtures  of  these. 
Example.  A  thin  mixture  of  antimony  oxide  and 
water  is  treated  with  about  0-5%  (on  the  dry  anti- 
mony oxide)  of  milk  of  lime,  and  boric  acid,  in 
proportions  to  leave  the  resulting  solution  faintly 
alkaline  to  litmus,  and  then  drying  the  preci- 
pitate, (b)  The  contamination  of  antimony  oxide 
with  acid  sulphur  compounds,  rendering  it  objection- 
able for  use  in  paints,  enamels,  etc.,  is  removed  by 
treating  the  antimony  oxide  or  oxide-containing 
pigment  in  a  dry  or  comparatively  dry  state  with 
an  alkali  or  acid-binding  substance,  preferably 
whilst  both  are  suspended  in  air.  As  examples, 
the  oxide  as  made,  before  collection,  is  treated  with 
gaseous  ammonia,  atomised  alkaline  substance 
(calcium  borate),  or  an  organic  amine.  The  acid- 
binding  substance  may  also  be  added  to  the  oxide 
in  powder  form,  preferably  in  the  dampest  state 
allowing  fine  grinding.  (c)  A  pigment  cheaper 
than  antimony  oxide  but  possessing  some  of  its  pro- 
perties may  be  obtained  by  treating  antimony  sul- 
phate with  barium  carbonate,  so  as  to  obtain  a 
mixture  of  antimony  oxide  and  barium  sulphate. 
Example.  100  lb.  of  antimony  oxide  is  treated  with 
112  lb.  of  sulphuric  acid  (in  12%  solution)  and  run 
into  a  small  excess  of  barium  carbonate  (5%  pastel. 
The  barium  carbonate  must  be  free  from  sulphide. 
The  pigment  is  dried  below  the  temperature  of 
formation  of  antimony  tetroxide. — A.  de  W. 

Carbon-black  ami  lam  phi  nek;  Process  for  the  manu- 
facture of .    J.  M.  Gerard,  New  York.    U.S. 

Pat.  1.278.137,  10.9.18.  Appl.,  8.10.17. 
The  gaseous  products  resulting  from  the  incomplete 
combustion  of  a  hydrocarbon,  and  containing  2  or 
3  lb.  of  suspended  unoxidised  carbon  particles  per 
1000  cub.  ft.,  are  caused  to  impinge  on  a  cool  surface 
until  substantially  1  lb.  of  the  said  carbon  particles 
per  1000  cub.  ft.  of  the  gaseous  products  is 
collected,  the  remainder  of  the  carbon  particles 
being  electrically  precipitated  at  a  voltage  ensuring 
collection  in  a  finely-divided  form.— A.  de  W. 

Coating  paper.    U.S.  Vat.   1.277.904.     See  V. 


XTV.    INDIA-RUBBER ;  GUTTA-PERCHA. 

Patents. 

Imliarubbcr,  vulcanite,  and  like  substances;  Sub- 
stitutes for  .    J.  F.  Bennett,  Dronfield,  and 

F  W.  Mellowes.  Sheffield.  Eng.  Pat.  119,S78, 
10.10.17.  (Appl.  4998/17.) 
Plastic  masses  are  obtained  by  heating  a  mixture 
of  fatty  oil,  sulphur,  and  stearin  or  other  hard  fat. 
The  fatty  oil  may  be  replaced  by  mineral  oil  or 
jelly,  anil  other  ingredients  such  as  tar,  resin  or 
pitch,  lime  or  iron  oxide,  and  various  forms  of 
cellulose  fibre,  may  be  introduced  to  modify  the 
consistency  or  strength  of  the  product.  This  is 
stated  to  dissolve  in  most  of  the  common  rubber 
solvents.— D.  F.  T. 

Leather    scrap    or    refuse:    Consolidation    of   

together  with  crude  or  waste  rubber.  J.  U. 
Wat  kins,  London.  Eng.  Pat.  119,902,  16.10.17. 
rAppl.  14,965/17.) 
Ix  rubber  substitutes  of  the  type  composed  of  scrap 
rubber,  scrap  leather,  new  rubber,  and  cotton  or 
other  vegetable  fibre,  kapok  fibre  is  used  as  the 
vegetable  fibre.  The  ingredients  are  mixed  together 
with  oil,  asbestos  dust  or  fibre,  additional  fibrous 
material    if    required,    a    metallic    oxide,    and    a 
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vulcanising  agent  sucli  as  caustic  soda  or  sulphur: 
the  resulting  dough  Is  railed  into  sheets  or  bars 
ami  vulcanised  In  any  suitable  manner.  The  pro- 
duet  has  excellent  stitching  and  flexible  qualities. 

— D.  F.  T. 


XV.-LEATHER;   BONE;  HORN;  GLUE. 

Blue;   Determination  of  the  adln  sireness  of  . 

M.    lUidelofl.      Mitt.    K.    Materialpriif.,   191S,   36, 
2— 19. 

The  solution  of  the  glue  is  applied  to  the  planed  end 
surfaces  of  two  pieces  of  red  beech  wood  1S5  mm. 
long,  120  mm.  broad,  and  50  mm.  thick,  and  these 
are  placed  so  thai  the  glued  surfaces  cross  at  right 
aagles.  The  glue  11  lm  Is  then  allowed  to  dry  under 
definite  pleasure,  and  the  force  required  to  tear  the 
pieces  of  wood  apart  is  measured  by  means  of  a 
suitable  machine,  in  a  .series  of  determinations 
made  in  this  way  it  was  found  that  for  glue  solu- 
tions up  to  200",,  of  water  (referred  to  weight  of 
glue  dried  at  100°  C.)  the  tenacity  of  the  film  de- 
creased in  proportion  to  the  extent  to  which  the 
wood  was  heated  prior  to  glueing,  but  that  in  the 
case  of  solutions  with  300%  of  water  the  greater 
degree  of  heating  had  n  favourable  influence.  The 
tenacity  of  the  glue  lilm  does  not  decrease  in  direct 
proportion  to  the  rise  in  the  amount  of  water.  In 
the  case  of  solutions  with  KM)  to  150%  of  water  the 
pressure  under  which  the  glue  film  is  dried  has  no 
appreciable  Influence  on  the  tenacity  of  the  film, 
but  witli  higher  amounts  of  water  the  drying 
pressure  has  considerable  Influence,  especially  when 
the  wood  has  been  previously  heated.  The  most 
Suitable  conditions  for  testing  samples  of  glue  by 
this  method  are  the  use  of  solutions  containing 
150%  of  water,  previous  heating  of  the  pieces  of 
wood  to  40°  C.  in  dry  air,  and  drying  of  the  film 
under  a  pressure  of  not  less  than  0-84  kilo,  per 
sq.  cm.  Solutions  containing  100  to  150%  of  water 
give  concordant  results  by  this  method,  which  may 
also  be  used  for  comparison  with  the  results 
obtained  by  determining  the  viscosity  at  35°  C.  of 
glue  solutions  with  556%  of  water. — 0.  A.  M. 


Drilling  oils,  etc.    Mareusson.    Sec  Ha. 


Patents. 

Tannin;   Extraction  of  pine-bark  .    L.  Bruml 

ami  it.  Sllberberger,  Kiattau,  Bohemia.   Ger.  Pat. 
06,529,   22.8.16.    Int.  Conv.,  28.C.1G. 

Pbtob  to  the  extraction  of  tannin,  resins  are 
removed  from  the  bark  by  a  solvent  boiling  at  about 
100°  O.    An  increased  yield  of  tannin  results. 

— F.  0.  T. 


[Tanning  agents.]    Water-soluble  condensation  pro- 
ducts of  the  naphthalene  series;  Production  o; 

.    O.  Schmidt  and   l'.  Gttnther,  Assignors  to 

Badlsche  Anilln  and  Soda  Fabrik,  Ludwigshafen, 

Germany.      U.S.  I'm.   t.'JTs. •_:->.  io.!US.      Appl.. 

L-.U.17. 

A  water-sou  in, i,  proiini i  containing  fewer  sulphonlc 
acid  groups  than  naphthalene  nuclei  is  obtained  by 
condensing  formaldehyde  with  an  insoluble  naph- 
thalene hydrocarbon  and  a  naphthalenesulpbonlc 
acid,  e.g.,  by  the  interaction  of  formaldehyde, 
/3-naphthaleuesulplionic  acid,  and  naphthalene  in 
presence  of  sulphuric  acid  of  non-sulphonating 
strength;  the  product  N  capable  of  precipitating 
glue  from  acid  solutions.— P.  F.  T. 


//;'</■  v  inul  .sknis;  liutimi  and  deliming  of [ir-itk 

waste  Hovors  from  manufacture  of  tartario  aeid\. 
K.    I.nUsch.    Vienna         (i.-r.    Pat.    30fi,89s,   2.11. Hi 

Int.  Conv.,  27.5.16. 

The  waste  liquors  obtained  in  the  manufacture  of 
tartaric  acid  after  precipitation  of  calcium  tartrate 
form  tin  excellent   bating  and  delimiug  liquor. 

— F.  C.  T. 

Sides  and  skins;  Tanning by  means  of  hydro- 

lined    [chrome]    tanning    liquors.      E.    Kanet, 
Agram.    Ger.  Pat.  300,015,  16.10.15. 

Strom. t\  basic  chrome  solutions  which  deposit 
Chromium  hydroxide  at  ordinary  temperatures  can 
lie  used  when  cooled.  In  .sonic  cases  it  is  advan- 
tageous to  warm  the  hides  after  they  are  com- 
pletely penetrated  by  the  liquor. — F.  G.  T. 

Leather  substitute;  Manufacture  of  a  suitable 

for  the  production  of  models.  F.  Krohmer. 
Pforzheim-Brb*t2lngen,  and  A.  Schiitzle,  Pforz- 
heim. Ger.  Pat.  306,104,  19.9.16.  Addition  to 
'.in'. 194   (this  J.,  1918,  344a). 

Suitable  wide-meshed  fabric  is  saturated  with  an 
oil-varuish  or  similar  substance,  and  pressed  to- 
gether with  a  filling  material  consisting  of  leather 
dust.  glue,  talc  or  the  like,  and  colouring  matter 
if  desired.  Strips  so  prepared  are  laid  in  warm 
water  at  40°— 50°  G.  before  use,  until  completely 
softened  and  free  from  air  bubbles.— F.  C.  T. 


Utilising  bather   scrap,    etc. 
Sec  XIV. 


Eng.   Pat.   11!>.902. 


XVI.     SOILS;   FERTILISERS. 

Bacterium  lactis   viscosum;  Occurrence  of  in 

soil.  G.  P.  Fellers.  Soil  Sci.,  1918,  5,  487— 4SS. 
Oi-.oa.msms  corresponding  to  written  descriptions 
and  laboratory  cultures  of  It.  lactis  viscosum  were 
Isolated  from  two  different  soils,  neither  of  which 
had  received  applications  of  cow  dung  for  several 
years.  It  is  probable  that  the  soil  is  a  natural 
habitat  of  this  organism. — W.  G. 

Nitrogen-assimilating    bacteria;    Influence    of    re- 
action on  .    E.   B.  Fred  and  A.  Davenport. 

J.   Agric.   Res.,  1918,   14,  317— 33G. 

I'm.  most  noticeable  difference  in  the  behaviour 
of  Bhizobium  legumtoiosarum  derived  from  different 
leguminous  plants  is  that  certain  strains  develop 
much  more  rapidly  than  others.  To  determine  the 
effect  of  arid  and  alkali  upon  these  bacteria  and 
upon  azotobacter,  cultivations  were  made  on 
mannltol  solutions,  the  reaction  of  which  was 
changed  by  the  addition  of  sulphuric  acid  or 
sodium  hydroxide,  and  the  cultures  incubated  for 
four  weeks  tit  2s"j<j.  The  number  of  bacteria  pre- 
sent was  then  determined,  and  the  hydrogen-ion 
content  of  the  cultures  was  measured  colorimetri- 
eally.  Ir  was  found  that  sulphuric  acid  in  culture 
media  is  for  more  injurious  to  alfalfa  bacteria 
than  to  lupin  bacteria.  The  leguminous  bacteria 
may  be  divided  into  the  following  groups  as  regards 
their  sensitiveness  to  acid:  (It  Critical,  IV  4-9, 
alfalfa  and  sweet  clover:  (2)  P„  4-7,  garden  pea, 
field  pea,  and  vetch:  ("i  l'„  4-2,  red  clover  and 
common  beans;  (4i  P„  •".::,  soya  beans  and  velvet 
beans;  (5)  Pa  3-15,  lupins.  Leguminous  bacteria 
are  more  resistant  to  alkali  than  to  acid,  about. 
ten  times  as  much  N/1  alkali  as  acid  being  required 
to  produce  a  similar  injury.  No  pronounced  differ- 
ence    in    sensitiveness    to     alkali    was    shown    by 
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different  leguminous  bacteria.  Azotobaeter  is  ex- 
tremely sensitive  to  slight  changes  in  the  reaction 
of  the  culture  media.  The  acid  limit  for  the 
growth  of  azotobaeter  in  mannitol  solution  is  about 
A/1333-3  and  the  alkaline  limit  about  A'/IOOO,  or 
the  critical  P»  acid  value  is  0-5  and  the  alkaline 
value  8-6.  Nodule  bacteria  from  different  legu- 
minous plants  show  pronounced  differences  as 
regards  the  hydrogen-ion  concentration  of  the 
medium.  There  appears  to  be  some  relationship 
between  the  degrees  of  resistance  to  acid  shown 
by  the  bacteria  and  by  the  higher  plant. — O.  A.  M. 

Potash:  Availability  of  in  some  common  soil- 
forming  minerals.  Effect  of  lime  upon  potash 
absorption  by  different  crops.  J.  K.  Plummer. 
J.  Agric.  Res.,  1918,  14,  297—315. 

The  common  soil-forming   minerals,    biotite,  mus- 
covite,     orthoclase,    and    miciocline,    show    little 
difference  as   regards   the   solubility  of  their  con- 
tained potassium  in  water;  but   biotite   and  inus- 
covite  yield  considerably  more  potassium  to  solu- 
tions   of   carbonic   acid    than    do    orthoclase   and 
mieroeline.    The  solubility  of  the  potassium  in  any 
of  these  minerals  is  not  increased  by  lime  in  the 
form    of   calcium  bicarbonate.       Pot  experiments 
have  shown  that  oats,    soya   bean,  rye,   and  cow- 
pea  take  up  different  amounts  of  potassium  from 
these  minerals.     For  example,  the  increase  in  the 
yield  of  the  dry  matter  of  oats  following  the  appli- 
cation of  biotite  is  four  times  as   great   as  with 
mieroeline  and  66%    as  much  as  with  potassium 
sulphate,    whilst    the  increase    with   muscovlte    is 
nearly   twice  as  much  as  with  orthoclase.     Analo-   i 
gous  results  arc  obtained  with  rye.    The  addition   i 
of  calcium  carbonate  does  not  cause  any  material   , 
increase  in  the  yield  of  dry  substance  or   in  the 
amount  of  potassium   removed   from    the   soil    by 
oats  or  rye,  but  when  used  in  conjunction   with 
biotite  It  causes  on  increase  in  the  yield  of  the  dry 
matter  of  soya  bean  by  about  330o.     Calcium  car- 
bonate used  in  association  with  muscovite  causes 
a  pronounced  increase  in  the  growth  of  the  plant, 
and   a    smaller  increase  when  used  in   association 
with   orthoclase   or    mieroeline.     Soya    beans   and 
cow-peas    removed    more    potassium     from     soils 
treated  with  calcium  carbonate  in  association  with 
potassium  sulphate,  biotite,   and  muscovite,  which 
may   be    attributed    to   the   development   of   more 
favourable  conditions  in  the  soil  for  the  growth  of 
the  plants,  and  not  necessarily  to  more  potassium 
having  been  dissolved.    The   addition    of  calcium 
carbonate   does   not    appear   to  increase  the  solu- 
bility   in    N/5   nitric   acid   of   potassium    in    soils 
treated  with  any  of  these  minerals.— C.  A.  M. 

Ammonium    sulphate;    Influence   of  oft     the 

gi  rmination  and  the  growth  of  barley  in  sand  and 
soil  i  ultures  kept  at  different  moisture  contents 
and  at  various  osmotic  conn  titrations  of  the  soil 
solution.  M.  I.  Wolkoff.  Soil  Sci.,  1918,  5.  421— 
'  479. 
The  fertilisers  applied  to  the  sand  or  soil  were 
ammonium  sulphate,  potassium  dihydrogen  phos- 
phate, calcium  carbonate,  magnesium  sulphate,  and 
ferrous  sulphate  in  different  proportions,  and  the 
effects  of  different  amounts  of  potassium  chloride, 
sodium  chloride,  sodium  nitrate,  calcium  sulphate, 
aluminium  sulphate,  and  sodium  silicate  added  to 
the  principal  mixture  were  also  studied.  The 
moisture  content  of  the  sand  or  light  sandy  loam 
in  the  pots  was  kept  constant  at  either  20,  40,  00, 
or  80%  of  the  water-holding  capacity  of  the  sand  or 
sandy  loam  used.  In  the  germination  tests  two 
other  series  having  moisture  contents  of  10  and  15% 
respectively  were  used.  The  moisture  content  of 
the  soil  had  a  very  marked  influence  on  the  growth 
and  development  of  the  plants.     In  the  sand  cul- 


tures the  plant  yield  increased  with  the  moisture 
content  right  up  to  the  80%  series,  but  on  the  sandy 
loam  the  maximum  yield  of  dry  matter  of  barley 
was  obtained  in  the  00%  series.    The  plant  growth 
either  on  the  soil  or  sandy  loam  where  the  moisture 
content  was  kept  at  20%  of  saturation  was  very 
small.     With  a  constant  moisture  content  the  crop 
yields  increased  in  the  case  of  the  sand  cultures 
with    an    increase    in    the    application    of    either 
ammonium  sulphate,  calcium  carbonate,  or  potas- 
sium phosphate,  the  effect  diminishing  in  the  order 
given.    There  was  a  similar  response  to  applications 
of  nitrogen  to  the  sandy  loam,  but  not  to  those  of 
lime  or  phosphate.    The  difference  in  plant  growth 
at  the  various  moisture  contents  is  attributed  either 
to  the  difference  in  concentration  of  the  soil  solu- 
tion or  to  the  aeration  of  the  soil.    The  osmotic 
concentration  of    the  soil    solution    following    the 
normal  application  of  a  fertiliser  is  not  great  enough 
to  influence  plant  growth  if  the  moisture  content 
of  the  soil  is  at  its  optimum  (about  60%  of  satura- 
tion).    It  only  becomes  an  important  factor  when 
the   moisture  content   of   the   soil   is   considerably 
reduced.      With   certain  nutrient  solutions  in   the 
sand  cultures  with  a  moisture  content  of  00%,  bene- 
ficial results  were  obtained  by  the  additional  appli- 
cation of  magnesium  sulphate  and  ferrous  sulphate, 
and  also  by  small  applications  of  potassium  chloride, 
sodium  chloride,  sodium  nitrate,  calcium  sulphate, 
and  sodium  silicate.    This  beneficial  effect  is  attri- 
buted to  an  improvement  in  the  balance  of  the  ions 
of    the     component    salts     in    the    soil     solution. 
Aluminium  sulphate  under  similar  conditions  caused 
some  injury  to  the  plants.    A  proper  balance  in  the 
nutrient  solution  is  essential  for  the  rigidity  of  the 
straw:  the  "  lodging  "  effect  of  applications  of  large 
amounts  of  nitrogenous  material  may  be  entirely 
subdued  by  modifying  the  proportions  between  the 
component  salts  in  the  nutritive  solution  in    sand 
cultures.    The  germination  of  barley  seeds  Is  in- 
fluenced by  the  same  general  agencies  that  affect 
the  growth  of  plants,  though  not  to  the  same  extent. 
In  sand,  germination  takes  place  when  the  moisture 
content  is  as  low  as  10%  or  as  high  as  S0%  of  the 
water-holding  capacity,  but  in  the  soils  studied  it 
would  not  take  place  when  the  moisture  content  was 
below  20%.  and  was  retarded  when  it  reached  80' 
of  the  saturation.    The  treatment  of  the  sand  or 
soil  with  a  nutrient  solution  at  the  hish  moisture 
contents   had    very    little,    if    any.    effect    on    the 
germination  of  barley  seeds. — W.  G. 

Potassium  ammonium  nitrate,  a  hoc  top-dressing 
for  sugar-beet.  M.  Hoffmann.  Dents.  Zuckerind., 
1918,  *3.  149—150.  Z.  angew.  Chem.,  1918,  31, 
Ref.,  313. 
Potassium  ammonium  nitrate  prepared  from 
ammonium  nitrate  and  potassium  chloride  by  the 
Badische  Anilin  und  Sodafabrik  has  been  used  in 
some  places  for  small  experiments.  It  is  easy  to 
distribute  over  the  land,  and  contains  about  1"'  X. 
25%  K,0,  about  3—1%  H,0.  and  27—30%  Cl.  This 
material  can  be  used  with  perfect  safety  as  a  top- 
dressing.  It  has  the  advantage  over  ammonium 
nitrate,  that,  it  can  be  spread  more  uniformly  and 
is  much  less  hygroscopic  and  explosive.  According 
to  Sclmeidewiud.  potassium  ammonium  nitrate  has 
exactly  the  same  action  as  an  equivalent  amount 
of  sodium  nitrate.  It  is  proposed  to  put  a  sodium 
ammonium  nitrate  on  the  market.  Ammonium 
chloride,  containing  23—25%  N.  has  been  put  on  the 
market  this  year,  and  has  the  same  effect  as  the 
sulphate,  but  care  must  be  taken  in  using  it  for 
plants  sensitive  to  chlorine. — W.  G. 

liuproduct    lime   [Eudlaugenkalk].       V..   Kosmann. 

Tonind.-Zeit..  1918,  42,  579—580. 
A  very  brief    summary  of  the  various    processes 
patented  for  preparing  a  lime  fertiliser  from  the 
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waste  liquors  obtained  in  the  extraction  of 
potassium  from  the  Stassfurt  salts.  Bssentlallj 
they  consist  in  treating  the  liquor  with  an  excess  of 
•  alduni  oxide.  Magnesium  hydroxide  and  calcium 
■  olorJde  are  formed,  and  these,  together  with 
excess  of  lime,  form  the  principal  constituents  of 
the  product  An  analysis  of  one  sample  is  given, 
which  contained  9  .  of  magnesium  hydroxide,  60% 
of  calcium  hydroxide,  and  34-209  of  calcium  chloride 
iCaCl  .'in  in  —  \v.  t;. 

Plants;  Canst  of  the  poisonous  action  of  coal  gas 
•  •»  --.  <'.  Wehmer.  v..  nngew.  Chem.,  1818,  31. 
206    309. 

i\n  ^i-  carried  oul  by  the  author  prove  that 
the  Injurious  action  or  coal-gas  on  the  growth  of 
plants  and  germination  of  seeds  (this  .!..  1917,  1021. 
1100,  i ist i  is  due  to  hydrocyanic  add  which  Is 
present  in  minute  quantity  in  00:1]  gas,     W.  I'.  S. 


Plants;  Behaviour  <.f  organic  compounds  in  . 

•.    1  iamioian  and  C.  Ravenna.    Gaz.  Chim.  Ital., 

1!"1S.   48,  I.,  253—304. 

Rest  its  are  given  of  experiments  on  the  action  of 
various  compounds  on  the  germination  and  develop- 
ment of  plants,  on  the  oxidation  of  organic  com- 
pounds by  the  agency  of  enzymes  contained  in 
spinacli  loaves  and  apple  pulp,  and  on  the  inocula- 
tion into  living  maize  plants  of  pyridine  and  nico- 
tine, these  bases  being  partly  eliminated  through 
the  leaves  and  possibly  partly  transformed  by  the 
riant.     (See  also  J.  Chem.  So,-.,  Dec.,  1018.) 

— T.  H.  P. 

Patent. 

Manure  from  house,  toicn,  and  other  refuse;  Manu- 
facture of .    A.  D.  Furso.  Beckenham,  Kent. 

Eng.  I'at.  119,834,  10.5.18.  (AppL,  7843/18.) 
This  invention  relates  to  improvements  in  the  pro- 
cess described  in  Bug.  Pat.  6847  of  101:!  (this  .T., 
oil.:.  953).  After  the  refuse  has  passed  through 
the  first  disintegrator,  it  is  spread  over  a  drying 
floor  or  passed  through  an  automatic  drying 
machine,  in  order  to  reduce  the  number  of  dis- 
integrators required  for  tin  subsequent  line  pulveri- 
sation. Fluffy  material  i.-  removed  after  Hie 
pulverisation  is  completed  by  passing  the  refuse 
over  a  shaking  sieve.— J.  H.  .1. 


XVII.— SUGARS;  STARCHES;  GUMS. 

Aldost  • .'  D(  ation  of by  means  of  iodine 

in  alkalim    solution.     II.  Colin  and  O.   Llevin. 
Bull.  Soc.  ciiini.,  1918,  23.  403— 405. 

Tut    authors    have    slightly    modified    Bougault's 

method  itbis  J.,  1H17.  899)  and  use  an  alkaline  solu- 
tion containing  ::."i  grins,  of  sodium  phosphate  and 
50  c.c.  of  >  1  sodium  hydroxide  per  litre  In  place 
of  the  mixture  of  sodium  carbonate  and  sodium 
bicarbonate.  An  excess  of  It/10  iodine  solution  is 
used,  and  the  volume  of  alkali  added  is  twice  that 
of  the  iodine  solution.  The  reaction  is  complete 
at  the  end  of  one  hour,  and  the  excess  iodine  is 
titrated  back  after  making  the  solution  Jusl  acid 
witfi  sulphuric  acid.  Satisfactory  results  were 
obtained  with  the  roots  and  rhizomes  of  chicory 
and  artichokes,  but  the  results  with  the  leaves  were 
somewhat  uncertain. — W.  G. 

Potassium  ammonium  nitrate.  Hoffmann.   See  XVI. 

Wheat,  rye.  ami  potato  starches.    Unna.    nvcXIXa. 


Patent. 

licet    slices;    Process   and    apparatus  for   the  con- 
tinuous extraction  of  .     II.  Eberhardt,  W01- 

fenbuttel.    Ger.  Pat.  800,517,  5.2.1G. 

In  a  continuous  counter-current  diffusion  process, 
the  suitably  preheated  slices  are  1 veyed  down- 
wards at.  an  adjustable  rale,  through  a  closed 
diffuser  in  which  the  liquid  travels  upwards.  By 
heating    the    juice    belOW,    the    upper   concentrated 

.ones  of  juice  are  prevented  from  sinking.  The 
conveying  mechanism  Cor  the  slices  in  the  diffuser 

may  revolve  in  opposition  to  a  rotatory  movement 
Of  the  juice.  From  the  bottom  of  the 'diffuser  the 
almost    exhausted    slices    are    conveyed    for    a     COn- 

sid(  rable  distance  against  the  Inflowing  water 
current,  to  complete  the  extraction  of  sugar.  In 
working  uniler  pressure,  the  slices  are  convex  ed 
Into  and  out  of  the  diffuser  through  tall  pipes  to 
maintain  the  requisite  head  of  liquid.  The  convey- 
ing mechanism  in  the  diffuser  may  comprise  per- 
forated cylinders  through  which  the  slices  are 
transported  downwards  by  spiral  conveyors,  or  it 
may  comprise  fixed  plates  and  rotating  scrapers  in' 
rotating  plates  and  fixed  scrapers.  Fixed  and 
rotating  heating  colls  may  be  provided  inside  the 
diffuser.— ,T.  IT.  L. 


XVm.- FERMENTATION  INDUSTRIES. 

Yeast   growth.    A.  Slater.    Biochem.  .1..  1018,  12, 

2fs— 258. 
A  method  of  measuring  rates  of  growth  of  yeast  by 
direct  observation  under  the  microscope  at  constant 
temperature  is  described.  The  generation  times  of 
individual  cells  of  a  yeast  growing  in  malt-wort  at 
::o°  ('.  vary  within  limits  which  are  10%  on  each  side 
Of  the  average  value  of  7:!  minutes.  When  old  yeast 
cells  are  introduced  into  a  fresh  medium  they 
remain  quiescent,  for  some  time  (lag-phase).  They 
then  start  growing  at  the  normal  unrest  rioted  rate. 
Yeast  growth  proceeds  in  alternate  periods  of  appa- 
rent rest,  and  growth.  Little  or  no  lag  is  observed 
in  yeast  CfiUs  grown  from  spores.  Air  is  necessary 
for  yeast  growth;  the  cells  can  utilise  oxygen 
chemically  combined  in  the  wort  as  well  as  dis- 
solved oxygen:  carbon  dioxide  inhibits  growth.  If 
yeast  is  seeded  into  mall-wort,  the  following  stages 
of  growl h  may  be  observed  :  the  lag-phase.  Hie 
logarithmic  phase  or  period  of  unrestricted  growth, 
retardation  in  growth  due  to  carbon  dioxide,  retar- 
dation due  to  failure  of  oxygen.  The  latter  factor 
is  the  main  one  which  finally  stops  growth.  By 
altering  the  conditions  of  seeding;  aeration,  tem- 
perature, etc.,  one  or  mole  of  these  stages  of  growth 
may  be  caused  to  disappear.  Regarding  the  intln 
en.  i-  of  temperature,  it  is  found  that  at  a  tempera 
turc  above  that  at  which  maximum  growth  occurs, 
some  cells  grow  at  about  the  maximum  rate,  some 
at  lower  rates,  and  some  die.  By  these  and  similar 
studies  it  appears  possible  to  pul  the  problem  of 
crops  on  a  sound  mathematical  basis. 

— H.  W.  B. 


Wine;  A"(  »'  method   for  tit  tcrmining  the  watering 

of .    D.  Pratolongo.    Staz.  Sper.  Agrar.  Ital.. 

1918,  51.  56-410.  Bull.  Agrie.  Intell.,  1018,  9,  1104. 
Natural  wine  forms  a  saturated  solution  of  potas- 
sium bitartrate  and  calcium  tartrate.  If  a  wine, 
when  Healed  with  these  two  salts,  dissolves  further 
quantities,  the  presence  of  added  water  is  indicated. 
Portions  of  (he  wine  under  examination  are  treated 
separately  with  excess  of  potassium  bitartrate  and 
calcium  tartrate,  respectively:  the  mixtures  are 
kept  at.  50°  to  00°  C.  for  30  mins.,  then  cooled,  the 
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undissolved  salts  removed,  and  determinations 
made  of  the  two  salts  in  the  wine  both  before  and 
after  saturation.— W.  P.  S. 

Enzyme  action.    Falk.    See  XII. 

Anlinrnritic  substances.    Sugiura.     .See   XX. 

Patents. 

Malt;  Process  for  kilning .     B.  Weyiuar,  Miihl- 

hausen,  Thuringia.  Ger.  Pat.  366,751,  5.11.16. 
Malt  is  subjected  to  the  kilning  (curing)  tempera- 
ture, not  as  whole  corns,  but  in  the  form  of  grist; 
or  the  grist  may  be  separated  into  husks,  grits,  and 
meal,  and  the  process  applied  to  some  or  all  of  the 
fractions.  Caramel  malt  and  colour  malt  may  be 
produced  in  this  way. — J.  H.  L. 

Brewing  [ivort  boiling];  Process  of  .    Brauerei 

zum  Wagnerbrau  H.  Wagner,  Munich.  Ger. 
Pat.  306,839,  29.4.17. 
The  first  wort  from  the  mash  is  boiled  by  itself 
to  a  gravity  of  2S— 35%  Balling,  and  then  diluted 
witli  later  and  weaker  wort  and  boiled  again. 
The  process  intensifies  the  malt-like  flavour  and 
aroma  of  the  wort  and  is  therefore  especially  suit- 
able for  the  preparation  of  thin  beers. — J.  H.  I.. 


XIXa.— FOODS. 

I////,-;  Cholesterol    in  .       W.    Denis  and  A.   S. 

Minot.     J.  Biol.  Chem.,  1918,  36.  59— 61. 

Cow's  milk  contains  from  0-010  to  0018%  of  choles- 
terol; human  milk,  up  to  0-033%.  The  amount 
probably  varies  with  the  cholesterol  content  of  the 
food.— H.  W.  B. 


Whey  proteins  and  curd;  ilethod   for  distinguish- 
ing between  .       O.    Liming   and  W.   Tonius. 

'/..  Cnter.s.  Nahr.  Genussm.,  1918.  36,  (;:: — 1>5. 
Casein,  or  curd,  dissolves  in  1%  ammonium  oxalate 
solution  and  is  re-precipitated  by  acetic  acid,  whilst 
whey  proteins  do  not  yield  any  substances  which 
are  precipitated  by  acetic  acid  from  the  ammonium 
oxalate  solution.  This  test  does  not,  however, 
afford  a  means  of  directly  identifying  ordinary 
whey  proteins  since  casein  is  rarely  removed  com- 
pletely from  the  whey.  The  products  may  be  dis- 
tinguished by  determining  the  total  soluble 
nitrogen  :  2-5  grins,  of  the  sample  is  ground  in  a 
mortar  with  hot  1%  sodium  oxalate  solution,  the 
mixture  rinsed  into  a  250  e.c.  flask  with  about 
200  e.c.  of  the  same  solution,  heated  to  boiling, 
allowed  to  stand  for  24  hrs.,  then  diluted  to  the 
mark,  filtered,  and  the  nitrogen  determined  in  the 
filtrate.  Curd  yields  22  to  23%  of  nitrogenous  sub- 
stances, whilst  whey  proteins  give  from  1  to  3 

— w.  r.  s. 


Margarine;    Determination    of    water    in by 

heating  in  aluminium  beakers.    .1.  Prescher.    7.. 
I'nlers.  Nahr.   Genussm.,  191S,  36,  70—71. 

The  usual  method  of  determining  water  in  mar- 
garine  by  heating  the  sample  in  an  aluminium 
beaker  until  the  water  has  been  evaporated  presents 
some  difficulty  in  the  case  of  margarine  as  now 
sold  in  Germany.  Excessive  spirting  takes  place 
probably  owing  to  the  presence  of  traces  of  soap 
(from  the  purification  of  the  crude  fats)  and  of 
potato  starch;  the  soap  appears  to  coat  the  starch 


granules  and  the  steam  escapes  violently.  Distilla- 
tion with  xylene  or  drying  on  sand  in  the  water- 
oven  is  recommended  in  the  case  of  such  samples. 

— W.  P.   S. 

~\\'hcat,  rye,  and  potato  starches;  Jlicro-colorimetric 
method  for  the  identification  of in  the  pre- 
sence of  each  other.  E.  Unna.  Z.  Unters.  Nahr. 
Genussm.,  1918,  36,  49—53. 

Ten  grins,  of  the  flour  is  steeped  in  3%  phenol  solu- 
tion for  24  hrs.,  and  a  small  portion  is  then  trans- 
ferred to  a  microscope  slide  and  air-dried  for 
30  mins.  It  is  then  treated  with  a  mixture  of 
1  grin,  of  Water  Blue-Orcein  solution  (Water-Blue. 
1,  Orcein,  1,  glacial  acetic  acid,  5,  glycerol,  20. 
alcohol,  50,  and  water,  100  parts)  and  0  drops  of 
1%  eosin  solution  (in  60%  alcohol);  after  10  mins.. 
the  preparation  is  washed  with  water,  treated  for 
20  mins.  with  1%  Safranine  solution,  again  washed 
with  water,  and  treated  for  30  mins.  with  0-5% 
potassium  bichromate  solution.  The  preparation  is 
finally  washed  witli  water,  alcohol,  and  xylene, 
mounted  in  Canada  balsam,  and  examined  under 
the  microscope.  Potato  starch  is  coloured  bright 
red,  whilst  wheat  and  rye  starches  are  brownish- 
yellow,  the  rye  being  darker  than  the  wheat.  Gluten 
is  coloured  bright  blue. — W.  P.  S. 


Vegetables;   Antiscorbutic   property   of  desiccated 

and  cooked .     M.  II.   Givens  and  B.  Cohen. 

J.  Biol.  Chem.,  1918,  36,  127—145. 

Raw  cabbage  added  to  a  scorbutic  diet  prevents  the 
onset  of  scurvy  in  guinea  pigs.  Cabbage  dried  at 
40° — 50°  C.  retains  a  small  proportion  of  its  anti- 
scorbutic quality,  but  heating  at  75° — 80°  C.  or 
cooking  for  30  minutes  and  then  drying  at  65° — 
70°  C.  completely  destroys  the  anti-scorbutic  vita- 
mine.  Potatoes  cooked  and  dried  at  65° — 70°  C. 
also  possess  no  anti-scorbutic  value. — H.  W.  B. 

Vegetables;  Investigation  of  the  methods  employed 

for  cooking  with    special   reference    to    the 

losses  incurred.    I.  Dried  legumes.     H.   Masters. 
Biochem.  J.,  191S,   12,  -_'r:i — 247. 

Bitter  beans,  haricot  beans,  and  dried  peas 
should  be  soaked  overnight  in  1%  sodium  bicarbon- 
ate solution,  and,  after  straining,  cooked  in  a 
0-25%  salt  solution  either  in  a  steamer  for  lj  hours 
or  by  boiling  for  about  an  hour.  This  method 
ensures  the  least  loss  of  material  and  the  shortest 
time  of  boiling. — H.  W.  B. 

Banana;  'Nutritive  value  of  the .    K.  Sugiura 

and    S.  R.   Benedict.      J.  Biol.  Chem.,   1918,  36, 
171— 1S9. 

'I'm:  banana  is  unable  to  supply  adequate  material 
for  the  growth  or  maintenance  of  alljino  rats,  being 
deficient  in  protein  and  in  the  water-soluble  acces- 
sory substance.  The  addition  of  casein  and  yeast 
or  carrot  extract  to  the  bananas  renders  the  diet 
sufficient  for  growth  and  maintenance  purposes. 
The  casein  in  the  diet  cannot  be  satisfactorily 
replaced  by  beef  protein. — H.   W.  B. 

ll.   botulinus;  Bacterial  precipitins  and  the  detec- 
tion  of  in  preserved  foods  by  the  thermo- 

preaipitation  method.  M.  Bornand.  Trav. 
chim.  aliment,  et  d'hyg.,  1918  9,  87— 9S.  Bull. 
Agric.  Intell.,  1918,  9,  1113—1114. 
A  rabbit  was  inoculated  repeatedly  with  extracts 
of  a  culture  of  the  B.  botulinus,  and  when  bled,  the 
serum  was  found  to  have  precipitating  properties 
specific  for  the  B.  botulinus.  Either  the  filtered,, 
serum  or  the  serum  preserved  with  toluene  could 
be  used,  the  latter  having  the  stronger  action.     The 
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precipitOKen  in  the  serum  was  Stable  on  beating. 
Boxes  <>f  preserved  beef,  herrings,  ud  iieaa  were 

inoculated    Willi    the    It.    Iiolulniia..    :i n<l    after   five 

months  were  opened,  and  cultures  made  from  the 
contents  showed  the  presence  of  the  11.  botulinus. 
:,  gnus,  of  each  specimen  was  added  to  physiolo- 
gical sail  solution  and  boiled  in  ■  water-bath  for 
.".  mlns.  The  solution  was  altered  and  added  to 
the  prepared  anti-serom,  when  a  precipitate  was 
fanned  In  the  case  of  the  beef  and  the  herrings, 
but  not  in  the  case  of  the  peas.    3.  n.  .t. 

Determining  aldoses.    Colin  and  Lievin.   Sec  XVII. 

riiir  substances.    Sugiura.    See  xx. 

P.vn  S  i  - 

-.  seeds,  'iiui  flour,  especially  main  :  Process 

;../    regenerating  damaged  .      L.  Callebaut, 

Sas    van    Gent,    Holland.      Bug.    Pat.    110,364, 
11.10.17.     (Appl.    1 1.7oLi.  17.) 

Thi  damaged  cereals  are  washed  in  water,  and 
extracted  for  00  hrs.  at  50°O.  with  water  contain- 
ing dilate  soda  lye  and  sulphur  dioxide,  or  BUlphur 
dioxide  (0-5  i  alone,  In  order  to  remove  deleterious 
substances  and  to  sterilise  the  cereals.  The  ex- 
tracted eereals  are  washed  and  rapidly  dried  in  a 
vacuum. — J.  H.  J. 

Flour  or  mini.    3.  Sleemaii.  Stouehouse,  Gloucester. 

Dng.    Pat.    119,928,  26.10.17.     (Appl.  15,624  17.) 
Fruits  or  vegetables  are  cleaned,  sliced  or  pulped. 
dried  to  below  12     of  moisture,  ground  to  a  meal, 

and  passed  through  a  sieve  to  separate  the  eoarser 
particles.  The  product  may  he  mixed  With  wheal 
Hour  or  maize  malt  flour.  The  coarse  particles 
may  l>e  used  as  a  cattle  food.  Pomace  from  cider 
and  perrj  manufacture  may  be  treated  by  Uds 
(Reference  is  directed  In  pursuance  of 
Seei.  7,  Bab-sect.  4.  of  the  Patents  and  Designs 
Act,  1907,  to  Bag.  Tats.  21,088  of  1892,  2981  of  1903, 
26,794  of  1905,  1074   and  16,651    of   1909,   17,723  of 

1913,  and  8371  of  1915;  this  J.,  1893,  942;  1909,  903; 

1914,  330.)— J.  II.  .T. 

l'ood  preparation.    Mapleton's  Nut   Food  Co.,  Ltd., 

and  II.  Mapleton,  Liver] I.    Eng.  Pat  120,018, 

31.7.18.  (Appl.  12,499,  IB.) 
Almo.nus,  filberts,  and  pea-nuts  are  blanched,  dried 
a(  150  IF.  (65*5°  C),  and  ground  to  a  paste  to  which 
water  is  added  to  bring  the  mixture  to  the  con- 
sistency of  cream.  10  Of  milk  powder  or  an 
equivalent  of  fresh  milk  is  added,  together  with  a 
pi  re  culture  of  lactic  add  organisms,  and  the  mass 
Is  fermented  al  60°— 70°  P.  (1SSP— 21°  O.)  for  20 
Mrs.    The  i  water  is  then  separated,  and 

2     of  salt  is  sneaded  in. — 3.  H.  J. 

Foodstuffs;   Extraction    of   /com    tones   and 

other  animal  substances.      A.  Tummer,   Berlin- 

Hohenschouhausen.    tier.  Pat.  307,441,  12.10.17. 

Q    the  extraction  of  bones  and  other  animal 

aces  by  steam  In  the  usual  manner,  they  are 

repeatedly  treated  with  the  broth,  after  the  latter 

leen  fr 1   from  fat,   and  are  also  subje<   ed 

to  meehanical  i  ressure.    L.  A.  C. 


XIXb— WATER  PURIFICATION;    SANITATION. 

e    purification;     Importance     of    geological 

factors    in    .       B.    A.    and    A.    E.    Cooper. 

Blochem.  J.,  1918,  12.  275—281. 
In   tin'   dissolved   oxygen   absorption    test    for  the 
standardisation  of  a  sewage  effluent,  it  is  essentia] 
that    t lie    latter    should    be    diluted    with    water 


collected  from  the  river  or  stream  into  which  the 
ettluent  is  discharged  instead  of  with  laboratory 
tap-water.  The  results  also  suggest  that  waters 
from  sedimentary  rock*,  and  those  associated  v^jtli 
the  detritus  of  eruptive  rocks,  where  the  active 
chemical  constituents  have  been  or  are  released, 
may  i>e  expected  to  affect  profoundly  the  biological 
processes  of  oxidal  ion.-    II.   \Y.    B. 

Phosphorus;  Determination  of  white In  mouse 

poisons.    V.  Mach  and  P.  Lederle.    Chem.-Zeit., 
1918,  42,  191. 

Tin  grins,  of  the  material  is  mixed  with  5  grms 
of  plaster  of  Paris,  the  powdered  mixture  Is  trans- 
ferred to  a  200  c.c.  cylinder  and  shaken  for  1  hour 
with  100  c.c.  of  carbon  bisulphide.  After  settling. 
10  c.e.  of  the  clear  solution  is  withdrawn  and  added 
to  50  C.C.  of  saturated  bromine  solution.  The 
oxidation  of  the  phosphorus  by  the  bromine  is 
complete  in  1  hour  al  the  ordinary  temperature 
and  the  resulting  phosphoric  acid  is  precipitated 
as  ammonium  magnesium  phosphate  after  the 
carbon  bisulphide  and  the  excess  of  bromine  have 
Porn  evaporated. — W.  P.  S. 

l'ATl  Vis. 

Sterilising  apparatus.  R.  D.  Case.  South  Norwalk. 
Conn.,  Assignor  to  The  B.UiV.  Co.,  New  York. 
U.S.  Pat.  1,277,378,  3.9.1s.     Appl.,  KS.a.lG. 

Is  an  apparatus  for  sterilising  liquids  by  means 
of  a  "  purifying  chemical."  prepared  electrolytic- 
ally.  Which  is  discharged  continuously  into*  the 
liquid  as  the  latter  flows  through  a  conduit,  the 
production  of  the  "purifying  chemical"  is  regu- 
lated  automatically  by,  and  is  proportional  to.  the 
flow  of  liquid  through  the  conduit.— W.  B.  F.  P. 

Sterilising  liquids;  Process  of .    L.  M.  Wood, 

Spokane.  Assignor  to  3.  B.  Gunim.  Kelso.  Wash. 
U.S.  Pat.  1,278,278,  10.9.1s.     Appl.,   19.12.17. 

The  liquid  in  its  container  is  submitted  to  the 
action  of  ultra-violet  rays  of  varying  frequency 
from  an  electric  lamp  suspended  in,  and  moved 
throughout  the  liquid. — J.  II.  3. 

Air:   Continuous   sterilisation    and    purification    of 

\_bij  means  of  ozonised   water].      A.   Wolff. 

Berlin.       Ger.    Pats,    (a)    307,433,    15.8.16,    and 
«.b.  307,434,  25.1.17. 

(a)  A  qcaxtity  of  water  is  circulated  continuously 
through  two  towers,  being  pumped  from  the  bottom 
of  one  tower  to  the  top  of  the  other.  In  each  tower 
the  water  SOWS  downwards  in  the  form  of  a  tine 
spray,  and  a  separate  current  of  air  is  pumped 
into  the  bottom  of  each  lower,  passing  out  at  the 
top.  The  air  entering  one  tower,  the  ••  saturation 
tower,"  has  been  passed  previously  through  an 
ozonlser,  and  ozonises  the  water  with  which  it 
comes  in  contact;  In  the  other  tower,  the  current 
Of  air  is  scrubbed  by  the  spray  of  ozonised  water 
and  is  thus  sterilised  and  purified.  If  desired,  the 
air  issuing  from  the  saturation  tower,  which  still 
contains  a  certain  proportion  of  ozone,  may  be 
mixed  wiih  the  sterilised  air.  (B)  In  an  improved 
form  of  the  above  apparatus,  the  saturation  tower 
is  omitted,  ozonlsatlon  of  the  water  being  effected 
by  leading  it  into  one  end  of  a  pipe  at  the  top  of 
the  sterilising  tower  and  ozonised  air  into  the 
oilier  end  of  the  pipe.  The  water  enters  the  tower 
through  a  series  of  nozzles  fixed  on  the  pipe,  and 
from  the  bottom  of  the  tower  is  pumped  back  to 
the  top  through  a  system  of  pipes  in  which  it  is 
utilised  to  drive  a  dynamo  and  an  air  compressor, 
and  to  cool  the  air  under  treatment.  Air  is  forced 
by  means  of  the  compressor  through   the  cooler, 
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which  it  leaves  by  a  forked  pipe,  part  passing 
through  an  ozoniser  and  then  to  the  top  of  the 
tower,  where  it  ozonises  the  water,  and  the 
remainder  direct  to  the  bottom  of  the  tower.  The 
sterilised  air  leaves  the  tower  at  the  top,  and 
means  are  provided  whereby  the  humidity  and 
temperature  of  the  air  may  be  altered  as  desired. 
Air  so  treated  remains  free  of  germs  and  is 
valuable  for  therapeutic  purposes,  e.g.,  for  the 
treatment  of  open  wounds,  etc. — L.  A.  C. 


Uric  acid  in  blood;  Xcie  volumetric  method  for  the 

determination  of  .       L.   JJ  Curlman  and  A. 

Lehrman.    J.  Biol.   Chem.,  IMS,  36,  157—170. 

The  method  consists  in  removing  the  proteins  from 
the  blood  by  coagulation,  precipitatiug  the  uric 
arid  in  the  Jiltrate  by  nickel  acetate  in  the  presence 
of  sodium  carbonate,  and  estimating  the  uric  acid 
in  the  precipitate  by  means  of  a  standard  solution 
of  iodine,     i See  further  J.  Chem.  Soc,  Dec,  191S.) 

— H.  W.  B. 


XX.    ORGANIC  PRODUCTS;  MEDICINAL 
SUBSTANCES;  ESSENTIAL  OILS. 

Glycosides;  Xew   synthetic  — — .       F.    Mauthner. 
J.  prakt.  Chem.,    1918,  97,  217—224. 

TETRA-ACETOGLrOOACETOVANILLONE,    C2,H2>0,,,    COlOUl"- 

less  crystals,  m.pt.  150° — 157°  C.,  obtained  by  the 
condensation    of    acetovanillone    and   acetobromo- 
glucose  by  sodium  hydroxide   in  aqueous  acetone  j 
solution  below  1S°C,  is  converted  by  G%  barium  | 
hydroxide      solution       into      glucoacetovanillone. 
CI5H20Os,     needles,    "m.pt.     223°— 224°  C.       Methyl  ; 
tetra-aeetoglucosalicylate       i  tetra-acetogaultherim. 
C22H26012,     leaflets,     m.pt.     154°— 155°  C,     methyl  [ 
tetra-acetogluco-p-eouinarate,  C24H2R0„,  m.pt.  100°  i 
— 1C1°  C,      and     methyl      tetra-acetoglucoferulate, 
C25H30O:3,  needles,  m.pt.   125°— 12G°  C,  have  been 
similarly  prepared  from  methyl  salicylate,    p-cou-  | 
marate,   and   ferulate  respectively.    The   last   two 
yield      by      hydrolysis      gluco-;i-coumaric      acid, 
C15H18Og,  needles,   m.pt.   194°— 195°  C,  and  gluco- 
ferulic  acid,  CI(.H.,,0,.  needles,  m.pt.  1S6°— 187°  C. 
(See  also  J.  Chem.* Soc,  Dec,  1918.)— C.  S. 


Santonin;  Oxidation  of  6;/  means  of  organic 

peracids.    G.  Ousmano.     Gaz.    Cliim.   Ital.,  1918, 
48,  I.,  24S— 253. 

Oxidation  of  santonin  by  means  of  perbenzoie  or  ' 
peracetic  acid  yields  isoarlemisin  or  8-oxysantonin 
and  e-oxy santonin.  Treatment  of  the  latter  with  ' 
concentrated  hydrochloric  acid  in  the  cold  yields  a  I 
new  chlorosantonin.  C^H^O^Cl.  (See  also  J.  I 
Chem.  Soc,  19X8,  i.,  434.)— T.  H.  P. 


Lactic  acid;  Thiophen  test  for .     A  colour  test 

for  aldehydes.  Biochemical  colour  tests.  1. 
W.  R.  Fearon.  Biochem.  J.,  1918,  12,  179— 1S3. 
Tin  tliiophen  reaction  for  lactic  acid  is  due  to  the 
production  of  acetaldehyde  from  the  lactic  acid. 
which  interacts  with  the  thiophen  in  the  presence 
of  excess  of  sulphuric  acid  to  give  the  cherry-red 
colour.  This  discovery  forms  the  basis  for  the 
following  general  reaction  for  aldehydes  :  A  conple 
of  drops  of  a  02%  alcoholic  solution  of  thiophen 
are  mixed  with  5  e.c.  of  concentrated  sulphuric 
acid  aud  then  a  drop  of  a  weak  solution  of  an  alde- 
liyde  is  added.  A  red  colour  develops  and  spreads 
through  the  acid.  On  adding  a  few  drops  of  water. 
the  colour  is  discharged,  but  can  be  reproduced  by 
adding  more  sulphuric  acid.  The  test  can  detect 
1  part  of  formaldehyde  in  100,000;  substituted 
aldehydes  such  as  chloral,  p-hydroxybenzaldehyde. 
etc  also  give  a  positive  reaction.  The  presence  of 
aldehydes  in  moist  ether  can  be  demonstrated 
by  this  test,  which  is  important  because  ether  is 
frequently  used  in  the  extraction  of  lactic  acid, 
prior  to  estimation.  (See  also  J.  Chem.  Soc,  Dec, 
1918.)— H.  W.  B. 

Iodoform:  Alteration  of alone  or  in  solution, 

in  direct  light.    E.  Comanducci  and   G.  Meduri. 
Gaz.  Chim.  Ital.,  1918,  48,  I.,  238—247. 

The  action  of  direct  sunlight  on  solutions  of 
iodoform  in  19  different  organic  solvents,  kept  in 
sealed  vessels  almost  filled  with  the  solutions,  has 
been  studied.  The  solution  (1%)  in  olive  oil 
remains  unchanged  after  a  year.  In  absence  of 
solvent,  iodoform  undergoes  very  little  decom- 
position under  the  above  conditions. — T.  H.  P. 


Antitoxic    sera;    Concentration     of    by    the 

salting-out  of  the  heat-denatwrated  scrum  proteins 

icith  sodium  chloride.     A.  Homer.     Biochem.   J., 
191S,  12,  190—209.  ' 

The  concentration  of  anti-toxic  sera  can  be  success- 
fully conducted  by  regulation  of  the  heat- 
denaturation  of  the  serum  proteins,  followed  by  a 
direct  treatment  of  the  heated  sera  with  brine  and 
salt.  The  end  products  thus  obtained  are  clear 
and  easily  filterable,  but  they  are  more  deeply 
coloured  than  those  furnished  by  the  Banzhaf  and 
Homer  methods.  Moreover,  they  contain  a  higher 
percentage  of  serum  proteins  and  have  a  lower 
degree  of  concentration  of  the  antitoxin.  (See  also 
this  J.,  1917,  734;  1918,  107  a.)— H.  W.  B. 


Antipruritic  substances  from    carrots   and    yeast; 

Preparation    of   ■ .       K.    Sugiura.       J.    Biol. 

Chem.,  1918,  36,  191—196. 

Alcoholic  and  aqueous  extracts  of  yeast  and  of 
carrots  cure  polyneuritis  in  pigeons.  A  colourless 
crystalline  substance  of  considerable  curative 
value  can  be  obtained  from  dried  yeast  by  dis- 
solving in  salt  solution  and  subjecting  it  to  per- 
crystallisation  through  a  collodion  bag  bv  Kober's 
method  (this  J.,  1917,  1038:  see  further  J.  Them. 
.Soc,  1918.  i.,  502).— H.  W.  B. 


Nitrites;   Direct   transformation   of   acid  chlorides 

into  by  catalysis.      A.   Mailhe.      Bull.  Soc. 

Chim.,  1918,  23,  3S0— 381. 
Acid  chlorides  may  be  converted  directly  into  the 
corresponding  nitriles  by  passing  their  vapours 
mixed  with  ammonia  over  alumina  at  490° — 500°  C. 
Excellent  results  were  obtained  with  benzoyl, 
isovalervl,  isobutvrvl,  and  propionyl  chlorides. 

— W.  G. 

Wsh  rs;  Influence   of  temperature  and  constitution 

on  the  velocity  of  hydrolysis  of by  hydrogen 

ion    catalysis.    F.    Biirki.      Helv.    Chim.    Acta, 
1918,  1.  231—250. 

The  hydrolysis  of  several  esters  has  been  si 
in  the  presence  of  hydrochloric  acid,  nitric  arid. 
and  sulphuric  acid  respectively  at  25°,  30°  ar.d 
40°  C.  The  catalytic  action  increases  rapidly  with 
rising  temperature,  most  in  the  case  of  hydrochloric 
acid  and  least  with  sulphuric  acid.  The  substitu- 
tion of  one  chlorine  in  the  acid  of  the  ester  reduces 
the  velocity  of  hydrolysis  to  J  of  its  initial  value, 
whilst  two  chlorine  atoms  reduce  it  only  to  §  of 
the  original  value.  An  unsaturated  group  in  the 
alcohol  of  the  ester  has  no  effect  on  the  rate,  of 
hydrolysis,  whilst  an  unsaturated  group  in  the  acid 
considerably  reduces  the  velocity.  (See  also  J. 
Chem.   Soc".  Dec.  1918.1— J.  F.  S. 
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Estcriftcation   in    aqueous   solution.      A.  1'urgotii. 
Gas.   Chlm.    Hal.,  1918,   48,    II.,  54— 62. 

Oia.i  Blight  ester  location  takes  place  between 
alcohol  and  aeetii'  acid  in  aqueous  solution,  addil  ion 
of  sodium  chloride  appreciably  increasing  the  pro- 
portion Of  ester  formed.  A. ids  catalyse  the 
reaction  in  proportion  to  their  dissociation,  and  a 
similar  action  is  exerted  by  mono-  and  dl-hydrlc 
phenols;  gallic  and  tannic  acids  and  trlhydric 
phenols  retard  the  esterlflcation.-  T.  H.  P. 

Patents. 

Chloroform;    Manufacture   of .      s.    Uthelm, 

Chrlstianla,  Norway.    Bug.   Pat.  116,094,   13.6.18. 
(Appl.  8026  18.)    I  in.  Conv.,  I'.'.. ."..17. 

A  10c„  aqueous  acetaldehyde  solution  Is  added 
gradually  to  a  mixture  of  100  grms.  of  bleaching 
powder  and  i  litre  of  water,  heated  at  60°— so°  C. 
and  contained  In  a  vessel  provided  with  a  stirrer. 
The  aldehyde  is  Instantaneously  and  quantitatively 
converted  Into  chloroform  which  iiisiiis  ofl  and  is 
collected.  The  temperature  of  the  mixture  may 
be  maintained  at  60°— 80°O.  by  regulating  the 
supply  of  aldehyde  solution.  Other  hypochlorites 
may  be  used  In  place  of  bleaching  powder  and  the 
solution  should  contain  about  10%  of  active 
chlorine.— W.  P.  S. 

Tobacco:  Procesi  for  treating .  H.  H.  Albert- 
sen,  Roskllde,  Denmark."  Eng.  Pat.  119,969, 
2.1.18.     (Appl.  138/18.) 

Interior  tobaccos  are  soaked  in  hoi  water  or  In 
a  steam  hath  and  the  sap  containing  the  nicotine 
is  removed  hy  pressing  or  hy  other  means.  After 
subsequent  drying  the  tobacco  leaves  are  immersed 
in  a  decoction  of  stalks  or  dust  derived  from 
tobaccos  of  greater  value:  after  the  required 
quantity  of  "nicotine"  has  been  absorbed,  the 
tobacco  Is  again  dried.  In  this  way  it  is  possible 
io  convert  European  tobaccos  Into  the  equivalent 
of  the  finer  over  seas  products. — 1>.  F.  T. 

p-[Bydr]Q/m/phenylarsinic     acid;     Manufacture    of 

.   '  yv.  \v.  Myddleton,  Runcorn.      Eng.  Pat. 

119,964,  10.1.18.  (Appl.  573  IS.) 
hranuo  of  removing  I  lie  p-hydroxyphenylarsinic  acid 
from  the  crude  reaction  product  obtained  in  any 
known  manner,  bj  extraction  with  acetone,  the 
crude  acid  is  treated  in  warm  aqueous  solution 
with  a  suitable  neutral  salt,  such  as  sodium 
acetate,  which  is  capable  of  being  decomposed  by 
the  p-hydroxyphenylarsinic  acid,  the  resulting 
sodium  p-hydroxypbenylaxainate  being  easily 
obtained  in  a  pure  crystalline  condition  by  cooling 
the  solution  after  previous  nitration  and  concen- 
tration; the  salt  may  be  purified  further  by  re- 
D.  F.  T. 

Lime-tannin    compound;    Production    of    a     

slightly  soluble  in  dilute  acids.    Knoll  und  Co., 
Ludwigshafen.       Oer.  107,857,      14.4.16. 

Addition  t.i  306,976  (this  J.,  1018.  072.O. 
A  siiuiioN  of  tannic  add  is  heated  with  calcium 
hydroxide  until  a  basic  calcium  tannate  of  a  suffi- 
ciently low  degree  of  solubility  is  produced. 

—A.  B.  S. 


XXI.    PHOTOGRAPHIC   MATERIALS  AND 

PROCESSES. 

Pates  i 

Colour  photography.  W.  V.  D.  Kelley,  Brooklyn, 
N.Y..  Assignor  to  Prizma.  Inc.  U.S.  Pat. 
1,278,161,   10.9.17.    Appl.,    7.2.16. 

A   two-colour  process  is   employed  in  which   the 
first  colour  image    is  obtained  by  converting    a 


metallic.  .  .«/.  silver,  image  into  a  dye  image 
through  the  medium  of  a  metal-dye  compound,  and 
the  second  colour  image  is  obtained  by  re-senaitie 
ing  the  61m,  I  .</.  with  bichromate,  and,  after  ex- 
posure  under  the    second   negative,    treating  Willi   a 

solution  of  a  dye  which  Is  absorbed  In  a  degree 
varying  With  the  hardness  of  the  film.— B.  V.  S. 


XXII.    EXPLOSIVES;  MATCHES. 

Smukelcsis  powder;  Quantitative  determination  of 

aiitmu:   iii  .       A.  Pieroni.       At 1 1  It.   Accad. 

Llneel,    1018.  27,  II.,  52—57. 

The  discordant  results  obtained  in  the  determina- 
tion of  acetone  arc  due  to  the  difficulty  of  conven- 
ing  acetone   quantitatively   into   iodoform,    to   the 

ease  wilh   which   the    latter  is  attacked   hy  excess 
of  alkali,  to  the  loss  of  iodine  owing  to  secondary 
reactions,  and  to  the  volatility  of  iodoform.    The 
following  procedure  gives  satisfactory  results  With 
smokeless    powders  which  contain  between  3  and 
0*25%   of  acetone.       From  o5  to  50  grms.  of  the 
powder    In    lumps    is     weighed    to     the    nearest 
001    grin,   and  ground  in   a    special  apparatus  in 
which  the  powder  is  kept  washed  by  a  stream  of 
distilled  water  so  as  to  prevent  evaporation  of  the 
solvent.       The    ground    mass,    together    with    the 
water,  is  either  collected  in  a  large  beaker  or  passed 
directly  through  a  funnel  into  a  distillation   flask 
of    about    2    litres    capacity:    100    c.e.    of    dilute 
sulphuric   acid    (1:1)    is    then   added    to   prevent 
cinulsitieation  of  the  distillate.       Steam  Is  passed 
into  the  flask  and   the   latter  also  heated  with   a 
burner.    The  distillate  passes  from  the  condenser 
into    a    bulbed    adaptor    reaching    almost    to    the 
bottom  of  a  test-tube  which  is  full  of  water  and  is 
situate   in   a  conical   flask.       From  the  latter  un- 
absorhed    gases    pass    through    a    washer,    which 
retains    any    traces    of    acetone    still    unabsorbed. 
When   250—300  C.C.   of  distillate,   i.e.   rather  more 
than  one-half  of  the  volume  of  liquid  originally  in 
the  distilling  flask,  has  been  collected,  the  adapter 
is  removed  and  a  little  fresh  distillate  collected  in 
a    test-tube   and   tested   for    acetone  by    means  of 
potash  and  iodine.     When  acetone  ceases  to  distil 
over,  the  whole  of  the  liquid  in  the  collecting  flasks, 
together    with   the  washings  of  these   and  of  the 
adapter,    is    made   up  to   500  c.c.    in  a   measuring 
flask.     Exactly   HlO  c.c.   of  the  mixed    solution   is 
pipetted  into  a  cylinder  of  about  300  c.c.  capacity 
with    a    ground    stopper.     From  two   burettes    are 
then    run   in  a   solution   containing    112    grms.   of 
potassium  hydroxide  per  litre  and  another  contain- 
ing '_'."7  grms.  of  Iodine  and  330  grms.  of  potassium 
iodide  per  litre;  the  two  solutions  should  drop  at 
Hie  same  lime  and   ai    the  rate  of  about  20  drops 
per  minute,  the  cylinder  lieing  kepi,  shaken  mean- 
while.    From  lime  to  time  the  addition  is  stopped 
tor  a  i  i i ■  i . -  until  the  iodoform  settles  and  the  super- 
natant yellow   liquid  clarifies;  if  further  addition 
of   the   potash    and   iodine   solutions   produces   no 
turbidity,    the   transformation  of  the    acetone    is 
complete.       After  a    rest   of  a  few   minutes,  such 
excess  of  sodium  chloride   is  added  that    10  grms. 
or  so  remains  undissolved,    50  c.c.    of  ether  kept 
over  -odium  being  then  added,  the  cylinder  tightly 
closed  and  the  liquid  shaken  energetically  three  cr 
four    times.       As   soon    as   the   two   layers   have 
separated  completely,  25  c.c.   of  the  ethereal  iodo- 
form solution  is  pipetted  into  25  c.c.  of  saturated 
alcoholic  caustic   potash  solution:    the   volume  of 
alcoholic  potash  to  be  used  varies  with  the  volume 
of  Iodine  used   in  the  reaction  with  the   acetone, 
the  former  being  in  general  double  the  latter.    The 
liquid  is  diluted   with  alcohol  until  clear,  heated 
In  a  wnter-bath  to  evaporate  the  ether,  and  boiled 
for  15  minutes;  the  alcohol  is  then  distilled  off,  the 
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liquid  diluted  with  water,  cooled,  and  acidified  with 
dilute  nitric  acid,  and  the  potassium  iodide  formed 
determined  volumetrically  by  Volhard's  method. 
If  a  is  the  number  of  c.c.  of  AT/10  silver  nitrate 
solution  used  and  6  the  weight  in  grams  of  the 
powder  taken,  the  percentage  of  acetone  in  the 
latter  will  be  2n/&.— T.  H.  P. 

Cap  compositions;  Analysis  of  .      Marqueyrol 

and  P.  Loriette.  Bull.  Soc.  Chim.,  1918,  23, 
401-403. 
The  powder  is  first  extracted  with  ether,  to  dis- 
solve the  organic  components  (trinitrotoluene, 
picric  acid,  etc.).  The  residue  is  filtered  oil',  and 
the  filtrate  is  evaporated  at  the  ordinary  tempera- 
ture, the  soluble  material  being  finally  dried  at 
00°  G,  weighed,  and  then  characterised.  The 
residue  is  extracted  with  a  few  c.c.  of  cold  water, 
filtered,  and  the  insoluble  matter  washed  with  a 
very  little  water.  The  aqueous  extract  is 
evaporated  to  dryness,  the  residue  weighed,  and 
its  composition  (chlorates,  nitrates,  etc.)  deter- 
mine!. The  residue  insoluble  in  ether  and  water 
is  extracted  with  10  c.c.  of  a  5%  solution  of 
potassium  cyanide,  being  left  in  contact  with  the 
solution  for  two  hours.  The  solution  is  filtered, 
the  residue  being  washed,  first  with  more  of  the 
.solution  and  then  with  water,  and  the  whole  of  the 
filtrate  and  washings  is  submitted  to  electrolysis. 
The  mercury  of  any  mercury  fulminate  in  the 
original  powder  is  deposited,  washed,  and  weighed. 
The  residue  from  this  last  extraction  is  mixed  with 
a  little  water  and  1  c.c.  of  glacial  acetic  acid  and 
distilled  iuto  a  5%  solution  of  silver  nitrate.  If 
the  original  powder  contained  any  lead  azide,  a 
precipitate  of  silver  azide  is  formed  and  is  filtered 
off,  washed  with  water,  alcohol,  and  ether,  and 
dried  and  weighed.  By  this  process  the  approxi- 
mate quantitative  composition  of  the  powder  is 
obtained. — W.   G. 

Trinitrotoluene  and  tetranitromethanc;  Fatal  cases 

of    poisoninq     by    .       Fischer.       Zentralbl. 

Gewerbehyg.',  1917,  205.  Chem.-Zeit,  1918,  42, 
Rep.,  165. 
The  history  of  seven  fatal  cases  of  poisoning  by 
trinitrotoluene  is  described,  and  the  author  ex- 
presses the  opinion  that  the  actual  cause  of  the 
poisoning  was  the  tetranitromethane  present,  in 
greater  or  smaller  quantity,  in  the  trinitrotoluene. 
Evidence  in  favour  of  this  view  is  brought  forward. 
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Alkalimetry;   Errors  in  due    to   the    carbon 

dioxide  content  of  distilled  water.  G.  Bruhns. 
Z.  anal.  Chein.,  1918,  57,  257—277. 
Distilled  water  absorbs  carbon  dioxide  from  the 
atmosphere  and  this  dissolved  carbon  dioxide  has 
a  marked  influence  on  the  results  obtained  in 
alkalimetric  titrations  if  such  water  is  used  for 
the  preparation  of  the  standard  solutions.  The 
standard  acid  and  alkali  solutions  themselves 
absorb  carbon  dioxide. — W.  P.   S. 

lodotunnic  reagent  [for  determination  of  alkalin- 
ity]. D.  E.  Tsakalotos  and  D.  Dalmas.  Bull. 
Soc.  Chim.,  1918,  23,  391 — 100. 
The  reagent  is  a  mixture  of  1  c.c.  of  3T/10-iodine 
solution  with  1  c.c.  of  1%  tannin  solution,  and  by 
means  of  it  the  alkalinity  of  very  dilute  alkaline 
solutions  may  be  determined  as  follows.  The 
alkaline  solution  is  added  from  a  burette  to  the 
2  c.c.  of  reagent,  with  stirring,  until  a  definite  red 


colour  appears.  From  this  point  the  alkaline 
solution  is  run  in  gradually,  and  after  each  addition 
a  drop  of  the  mixture  is  tested  on  starch  paper. 
The  end-point  is  reached  when  a  blue  colour  is  no 
longer  formed  on  the  test-paper.  Knowing  the 
volume  of  alkaline  solution  used,  its  alkalinity  may 
be  calculated  by  means  of  data  given  in  a  table 
in  the  original.  By  means  of  this  reagent  exact 
results  may  be  obtained  for  alkaline  solutions  at 
a  dilution  of  iV/10,000  to  2V/40,000.— W.  G. 

Platinum;  Replacement    of  in  apparatus  for 

electrolysis.    P.  Nicolardot  and  J.  Boudet.    Bull. 
Soc.   Chim.,  1918,   23,  387—391. 

Electrodes  made  of  alloys  of  gold  and  platinum 
containing  from  125 — 25%  Pt  were  found  to  vary 
in  weight  during  electrolysis  of  certain  solutions. 
The  authors  recommend  the  use  of  an  alloy  of 
gold,  silver,  and  copper  in  the  proportions  of 
920  :  50  :  30,  the  electrodes  being  coated  with  a  thin 
layer  of  platinum  (0005  grm.  per  sq.  cm.). — W.  G. 


Magneto-chemistry;  Applications  of to  analy- 
sis. II.  A.  Quartaroli.  Gaz.  Chim.  Ital.,  1918, 
48,  I.,   65—78. 

The  method  previously  described  (this  J.,  1910, 
278)  for  the  determination  of  certain  magnetic  salts 
in  solution  may  be  advantageously  replaced  by 
the  following  procedure,  which  admits  of  the  use 
of  magnetic  fields  not  of  exceptionally  great, 
intensity  and  requires  no  special  apparatus.  In  a 
magnetic  field  obtained  by  the  use  of  horizontal 
poles  of  frusto-conical  form  with  circular  ends,  is 
inserted  a  small  tube  about  8  mm.  in  internal 
diameter.  This  tube  contains  a  standard  dilute 
ferric  chloride  solution  slightly  acidified  with 
hydrochloric  acid,  the  surface  of  the  liquid  corre- 
sponding with  the  lower  point  where  the  poles  begin 
to  diverge.  The  solution  of  the  ferric  salt  to  be 
determined,  best  coloured  with  an  ordinary  indi- 
cator, is  pipetted  carefully  on  to  the  top  of  the 
standard  solution  so  as  not  to  mix  with  it.  When 
the  magnet  is  excited,  the  upper  solution,  if  the 
more  concentrated,  bulges  out  into  the  lower  and 
in  some  cases  a  globule  becomes  detached  and 
remains  suspended  in  the  lower  layer.  The  upper 
solution  is  then  gradually  diluted  with  successive 
diminishing  quantities  of  water  until  a  just  per- 
ceptible bulge  appears  within  about  a  minute,  the 
concentrations  of  the  two  solutions  then  correspond- 
ing. Descriptions  are  given  of  the  modes  of  apply- 
ing this  method  to  :  the  estimation  of  iron,  either 
alone  or  in  presence  of  manganese  or  chromium; 
the  estimation  of  chromium,  manganese,  nickel, 
and  cobalt;  volumetric  analysis  with  permangan- 
ate: volumetric  analysis  with  bichromate  a  nil 
analysis  of  mixtures  of  chromic  salts  and 
chroinates;  the  analysis  of  solutions  containing 
ferrocyanides,  ferricyanides,  thiocyanates,  and 
organic  matter.  (See  also  J.  Chem.  Soc.,  Dec, 
l'.iis.)— T.  H.   P. 

Potassium;  simplification  of  the  method  of  estima- 
tion of .    W.  Hiittner.     Kali,  191S,  12,  17S— 

.179.  Z.  angew.  Chem..  1918,  31,  Kef.,  310. 
A  weighed  quantity  of  the  potassium  salt  (in  the 
form  of  sulphate)  is  dissolved  in  cold  water  in  a 
graduated  flask  and  sufficient  barium  bromide,  in 
concentrated  aqueous  solution,  is  added,  the  whole 
being  well  shaken  and  the  flask  filled  up  to  the 
mark.  The  precipitate  is  filtered  off  and  10  c.c. 
of  the  filtrate  is  precipitated  with  perchloric  and 
in  a  glass  basin.  The  results  obtained  by  this 
method  are  in  agreement  with  those  obtained  when 
barium  chloride  is  used.  If  it  is  necessary  to  use 
heat  for  the   solution   of  the  potassium  salt,  the 
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author  recommends  the  use  of  bydrobromlc  rather 

than  liydroehlorlc  acid  in  order  to  avoid  the  forma-' 
tion  of  barium  chloride,  which  is  insoluble  in 
h1'"IioI  and  might  cause  an  error  in  the  result. 

— W.  G. 

Magnesium;    Gravimetric    determination   of  . 

L.   W.    WinkWr.       /..  angew.   Chem.,    1818,   31. 

I'll     212. 
1'nk.t  ii'iTvrioN   of   magnesium    as    MgNH,PO,,6H  O 

and  weighing  it   in   this  form  is  i mmendea 

l <x>  c.c.  of  the  solution,  containing  not  more  than 
B'Q6  grin,  of  magnesium,  is  treated  with  3  grms.  of 
ammonium  chloride,  heated  at  about  !H)°  O.,  10  e.e. 
of  10%  ammonia  is  added,  and  then  10  c.c.  of  10% 
sodium  phosphate  solution  is  ran  in  while  the 
mixture  is  stirred  After  -t  ins.,  the  precipitate  is 
collected  on  a  cotton-wool  filter,  washed  with 
ammonia,  then  with  methyl  aioihoi.  dried  tor 24  his. 
<'\ii'  calcium  chloride,  and  weighed.  The  filter 
is  washed  previouslj  with  methyl  alcohol  and  dried 
over  calcium  chloride.  Potassium  and  sodium 
chlorides  if  present  in  moderate  quantity  mot  more 
than  r>%  in  tin'  solution)  do  not  interfere,  but  If 
large  quantities  are  present  the  magnesium  must  be 
determined  by  the  ordinary  method  as  pyrophos- 
phate. The  addition  of  a  suitable  Quantity  of 
ammonium  chloride  (ai  least  3  grms.)  te  necessary 
to  ensure  complete  precipitation  of  the  magnesium. 

— W.  P.  s. 

Copper;    Gravimetric    determination    of    by 

means  of  sodium  nitroprusside.  and  tin  separa- 
tion of  copper  from  mercury.  B.  \oioeek  and 
.T.  Paiourek.    Chem.-Zelt.,  1018,  42,  47.V- 470. 

A  citric  salt  is  mixed  with  on  excess  of  sodium 
nttroprusside  solution  acidified  with  dilute  sul- 
phuric aeid,  the  mixture  diluted  to  170  c.c, 
shaken  for  2  io  4  hours,  the  precipitated  cupric 
nitroprusside  then  collected  on  a  tared  filter, 
washed  with  water,  dried  at  iio°c..  and  weighed; 
it  contains  22*75$  Cu.  The  yield  averages  99*2% 
«.f  the  amount  of  copper  present.  To  determine 
eopiK-r  in  the  presence  of  mercury,  the  copper  is 
precipitated  as  euprie  nltroprusside  as  described, 
but  in  this  case  a  known  excess  of  A  in  sodium 
Chloride  solution  is  also  added  to  prevent  pre- 
cipitation of  mercuric  nltroprusside.  The  mercury 
in  the  filtrate  from  the  copper  precipitate  is  then 
precipitated  as  sulphide  or  determined  by  titrating 
the  excess  of  sodium  chloride  with  standard 
mercury  solution.  The  presence  of  lead  and 
bismuth  does  not  interfere  with  the  determination 
of  copper,  but  tin  <;i]ls  should  not  be  present. 

— w.  r.  s. 

Copper;  Determination  of ''//  means  of  potas- 
sium thiooyanate  mid  potassium  iodide.  G. 
Bruhns.  Oentralbl.  Zuckerind.,  1018,"  26,  3.r>4— 
•--it;.     Z.  angew.  Chem.,  IMS,  31,  Ref..  310. 

In  the  estimation  of  copper  in  Folding's  solution, 
by  means  of  potassium  thiocyanate  and  potassium 
Iodide,  by  the  method  previously  described  (see 
this  .1..  1!»1*.  44.",  \i.  considerable  errors  may  occur 
if  the  acidified  copper  solution  Is  allowed  to 
stand  for  some  time  after  the  addition  of  potaS 
sium  thiocyanate  before  beitiK  titrated  with  thio- 
sulphate  solution.  These  errors  are  due  to  the 
gradual  formation  of  insoluble  cuprous  thiocyanate, 
the  copper  thus  precipitated  being  removed  from 
the  iodometric  estimation.— W.   G. 


Copper;  Iodometric  estimation  of 
hoff.      Pharm.  Weekblad,  mis. 


.     I.  M.  Kolt- 
1338—134f;. 

A  summary  of  the  literature  of  the  iodine  method 
of  estimating  copper,  and  an  account  of  the  results 
obtained  by  varying  the  experimental  conditions. 

—A.  ,T.  "W. 


Cadmium  and  nickel;  Alkali  iodides  us  reagent* 

for .    A.  Agrestlni.    Gaz.  Chim.   Ital.,    1918, 

48,   II.,  30—34. 

Audition  of  potassium  Iodide  solution  of  20—30% 
concentration  to  a  distinctly  aminouiaeal  solution 
of  a  cadmium  salt  produces  a  heavy  white  pre- 
eipitate  i  omiMised  of  microscopic  regular  octahedra 
having  the  formula.  Cd(NH,),I,;  under  similar 
conditions,  no  precipitate  is  obtained  with 
ammonlacal  copper  solutions.  Strongly  ammonl- 
acal  solutions  of  nickel  salts,  however,  yield  a 
precipitate  of  Ni(NH,),I9,  which  consists  of  bluish- 
violet,  microscopic  octahedra;  if  the  concentration 
of  the  nickel  is  low,  the  precipitate  is  formed  only 
after  shaking  the  liquid  and  scratching  the  side 
of  the  vessel  with  a  glass  rod.  Both  these  pre- 
cipitates undergo  hydrolysis.  Since  cobalt  also 
ciws  it  precipitate  with  this  reagent,  it  should  be 
removed  by  means  of  Vogel's  reaction  before  the 
solution  is  tested  for  nickel.  To  this  end  the 
solution  is  treated  Willi  concentrated  ammonium 
thiocyanate  solution  and  the  whole  shaken  with  a 
mixture  of  l  vol.  of  amy]  alcohol  and  10  vols,  of 
ether.  By  means  of  a  separating  funnel  the 
aqueous  liquid  is  separated  from  the  supernatant 
him-  alcohol-ether  solution  of  ammonium  Cobalto- 
thlocyanate  and  further  extracted  with  two  fresh 
port  ions  of  the  alcohol-ether  mixture.  The  residual 
greenish  aqueous  liquid  is  treated  with  ammonia 
and  potassium  iodide  solution  as  before.  Potas- 
sium iodide  is  not  so  sensitive  a  reagent  for  nickel 
as  dimethylglyoxlme,  but  the  latter  is  costly  and 
at  present   not   easily  procurable. — T.  II.  P. 


Electric   heater.     Dean.     Sec    IIa. 

Drilling   oils,  etc.     Mareusson.     See   IIa. 

Tars  'ind  pitches.    Weiss.    Sec  III. 

Oxygen-yielding  bleaching  materials.      Grttn   and 
Jungmann.    .sec  yi. 

Hydrochloric,   bromic,  and   iodic  acids.    Purgotti. 
See  VII. 

Sulphur  in    pyrites.    Binder.    See   VII. 

Selenious    and    selenic    acids.      Moser  and    Prinz. 
See  VII. 

Sulphites,    thiusiiJphutrs,    etc.     Sander.     See     VII. 

Jfitrites     and     hydrogen     peroxide.      Quartaroli. 

See  VII. 

Tungsten     compounds.       Januasch     and     Leiste. 
See  VII. 

Molybdenum    compounds.      .Tannasch    and    Laubi. 
See  VII. 

Detecting  strain   in  iron.     Whitelcy  and  Halljmolid. 
See  X. 

I)'  til-mining  Und   in  tin-plate.     Iteininger.     See  X. 

Composition  of  alloys.    Von  Schwarz.     See  X. 

Gallium.     Dennis  and  Bridgman.     Sec  X. 

Saponlflable  and  total  fat.      Prescher.      Sec  XII. 

Adhesiveness    of  glue.    Rudcloff.    Sic    XV. 

Determining  aldoses.   Colin  and  I.ievin.    Sec  XVII. 

Wati  ring  of  vine.     Pratolongo.     See  XVIII. 

Distinguishing   whey  proteins  and   curd.       l.iining 
and  Tonins.     Sec  XIXa. 
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Determininy     tcater     in      margarine. 
See  XIXa. 


Preacher. 


Wheat,  rye,  and  potato  starches.   Unna.    See  XIXa. 

B.  botulinus  in  foods.    Bornand.    See  XIXa. 

Phosphorus  in  mouse  poisons.    Mach  and  Lederle. 
See  XIXb. 

Uric    acid     in     Wood.       Curtman    and    Lehrruan.   I 
See  XX. 

■ 
Thiophen   test  for   lactic  acid.    Pearon.     See   XX. 

I 
Colour   test  for  aldehydes.       Fearon.       See    XX. 

.ice/one  in  smokeless  powder.    Pieroni.    See  XXII. 

Cap      compositions.      Marqueyrol     and     Loriette. 
See  XXII. 

Patent. 

Burettes  and  the  like.  3.  W.  Towers.  Widnes, 
and  J.  Harger,  Gateacre,  Lanes.  Eng.  Pat. 
119,580,  11.12.17.     (Appl.    18,331/17.) 

A  device  for  use  in  place  of  taps  on  burettes,  etc., 
is  described.  The  bore  of  the  exit  tube  of  the 
burette  is  blocked  and  above  and  below  the  block 
the  bore  is  extended  laterally  through  the  wall  of 
the  tube.  A  rubber  tube  is  slipped  over  the  tube 
to  close  the  two  openings  thus  formed.  By  pinch- 
ing the  rubber  tube  the  openings  may  be  uncovered 
and  a  channel  made  for  the  liquid  in  the  burette 
to  flow  from  the  upper  part  of  the  bore  to  the  lower 
and  so  be  discharged.  If  desired,  a  piece  of  glass 
rod  may  be  placed  in  the  rubber  tube;  if  this  rod 
is  moved  over  the  two  holes  by  pressing  it  with 
the  finger,  a  channel  is  formed  for  the  liquid. 
When  the  rod  is  moved  off  the  holes,  the  latter  are 
closed  by  the  rubber  tube  pressing  on  them. 

— W.  P.  S. 


Patent  List. 

The  dates  given  In  this  list  are,  in  the  case  of  Applications  for 
Patents,  those  of  application,  and  in  the  case  of  Complete  Speci- 
fications accepted,  those  of  the  Official  Journals  in  which  the 
acceptance  is  announced.  Complete  Specifications  thus  advertised 
as  accepted  are  open  to  inspection  at  the  Patent  Office  immediately, 
and  to  opposition  within  two  months  of  the  date  given. 


I— GENERAL;  PLANT;  MACHINERY. 

Applications. 

Apeldoornsche  Macbinefabriek.  Refrigerating, 
and  refrigerating  apparatus.  19,084  and  19,106. 
Nov.  20  and  21.     (Holland.  20.11.17  and  8.4.18.) 

Archer.     Kilns.    18,610.    Nov.  13. 

Brettell.  Heat-insulating  coverings.  19,204. 
Nov.  22. 

Calvert.  Apparatus  for  catalytic  reactions. 
18,632.    Nov.  13. 

Candy.    19,096.     See  XIX. 

Chandler,  and  South  Metropolitan  Gas  Co.  Gas- 
heated  furnaces.     IS.  983.     Nov.  19. 

Commin.    Mechanical  agitators.    18.402.    Nov.  11. 

Cuming.  Utilising  vacuum  principle  for  insula- 
tion of  high  and  low  temperatures.    18.94S.    Nov.  19. 

Cuming.  Conversion  of  wood  waste,  vegetable 
and  like  substances  and  their  utilisation  as  insulat- 
ing material.     1S.949.     Nov.  19. 

Drake,  and  Drakes,  Ltd.  Regenerative  furnaces. 
18.405.     Nov.  11. 

Dufton.     Still  heads.    18,415.    Nov.  11. 

Fiechtner.  Filtering  apparatus  for  gases  etc. 
18,637.    Nov.  14. 

Fox  and  Martin.     Furnace.    18,717.     Nov.  14. 


Covers.  Apparatus  and  method  for  heat  treat- 
ment of  chemical  compounds.  19,271  Nov  22 
(U.S.,  July  18.) 

Hopper.  Crushing  and  drying  machine.  19,253. 
Nov.  22.     (Fr.,  25.7.17.) 

Instone.    Ice-making  machinery.   1S.SS7.    Nov.  18. 

Instone.    Freezing  media.    19,244.    Nov.  22. 

Kirke.     Gas-fired  furnaces.    18.71S.    Nov.  14. 

McCaskell.  Continuous  pressure  filtering  process 
and  apparatus.    19,133.    Nov.  21. 

Poore.  Scrubbers,  saturators,  etc.  19,000. 
Nov.  20. 

Renshaw.     18,654.     Sec  II. 

Sturgeon.  Centrifugal  separators.  19,233. 
Nov.  22. 

Complete  Specifications  Accepted. 

14.3S3   (1917).    Hadfield  and  Bawtree.    See  VIII. 

14,691  (1917).     Candy.     See  XIX. 

16,444  (1917).  Morison.  Apparatus  for  filtering 
liquids.     (120.442.)    Nov.  20. 

16,587  (1917).  Thorneycroft.  Extraction  of  juice 
from  vegetable  substances.     (120,448.)    Nov.  20. 

16,741  (1917).  Henshaw.  Leaching  flue-dust. 
(111,845.)    Nov.  20. 

16,965  .(1917).  Hutcnins.  Muffle  furnaces. 
(120,633.1     Nov.   27. 

17,190  (1917).  Abbott.  Drying-chambers. 
(120,635.)    Nov.  27. 

1646  (1918).  Lund.  Rod-mills.  (113,097.) 
Nov.  20. 

3144  (1918).  Mangelsdorff.  Apparatus  for  de- 
hydrating.    (120,501.)    Nov.  20. 

7473  (1918).  Aubert.  Furnaces.  (115,840.) 
Nov.  27. 

8285  (191S).  Batchelor.  Furnaces.  (120,522.) 
Nov.  20. 

9534  (191S>.  Trefileries  et  Laminoirs  du  Havre. 
Furnaces.     (120,031.)    Nov.  20. 

II— FUEL;       GAS;       MINERAL       OILS       AND 

WAXES;  DESTRUCTIVE  DISTILLATION; 

HEATING;  LIGHTING. 

APPLICATION'S. 

Ba  tenia  u.  Deodorising  and  purifying  oils,. 
liquids,  etc.    18,691.    Nov.  14. 

Bowen.  Apparatus  for  producing  artificial  fuel. 
18,432.     Nov.  11. 

Burney.  Apparatus  for  distilling  solid  carbon- 
aceous material.    19,177.    Nov.  21. 

Chandler,  and  South  Metropolitan  Gas  Co_ 
18,983.     See  I. 

Cutler.  Dust  interceptors  for  water-gas  plants. 
18,0C2.     Nov.  14. 

Dobson  and  Pickard.  Gas  producers.  18,430. 
Nov.  11. 

Duchemin.    18,452.     See  VII. 

Harger,  and  Lever  Bros.    18,767.    See  VII. 

Joseph  (Rae  and  Symores).  Rendering  alcohol 
unfit  for  human  consumption.    19,095.    Nov.  21. 

Masters.  Manufacture  of  blue  and  carburetted 
water  gas.    18,593.    Nov.  13. 

Merz  and  McLellan,  Michie,  and  Weeks.  Low- 
temperature  distillation  of  fuel.    19,083.    Nov.  20. 

Mogford.  Distillation  of  solid  fuel.  19.199. 
Nov.  22. 

Poore.    19,060.     See  I. 

Rappaport.  Manufacture  of  acetone  by  dry  dis- 
tillation of  pyrolusite  of  lime,  etc.    18,984.    Nov.  19. 

Renshaw.  Utilising  waste  gases  of  furnaces, 
kilns,  and  ovens.    13,654.    Nov.  14. 

Soc.  le  Coke  Industriel.  Apparatus  for  separat- 
ing coke  or  carbon  from  slag  etc.  19,322.  Nov.  23. 
(Fr.,  23.11.17.) 

Wade  (Le  Petit).  Production  of  fuels.  19,134. 
Nov.  21. 

Complete  Specifications  Accepted. 

15,089  (1917).  Smith.  Gas-producers.  (120.599.) 
Nov.    27. 
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17,103  (1917)  ami  7380  iiiiisj.  (Mover,  West,  and 
Wild.  Retorts  tor  the  continuous  carbonisation  of 
nul  the  like     (120,468.)     Nov.  20. 

19,307  ii'.HTi.  Marks  (General  Engineering  Co.). 
Initiating  the  combustion  of  hydrocarbon  fuels. 
(120,668.)    Nov.  27. 

531  (1918).  Sivyer.  Apparatus  for  the  manufac- 
ture "i"  coke.    (113,091.)    Nov.  27 

2832  (1918).  Smith,  Scrubbers,  cleansers,  and 
en  tor  gas.    (120,684.)    Nov.  27. 

ill ,  TAi;  AND  TAB  PRODUCTS. 

APPi  [CM  ion. 

Barrett  Co.  Catalytic  oxidation  of  benzene. 
18,550.    Nov.   12.     (I  .s..  Jan.  6.) 

( lOMPl  e  it    Sen  ini  Hi. in    A<  I  EPTED. 

12,839  (1917).    Soutbc be  and  Downle.    See  XX. 

IV.— COLOURING    MATTERS  AND   DYES. 
CoMPl  km    Si'n  ii  ii  iiiiin   Am  hmh>. 

11,636  (1917).  Bart.  Production  of  dyes. 
(120,688.)    Nov.  27. 

V.— FIBRES;  TEXTILES;  CELLULOSE:  PAPER. 

APPLICATIONS. 

Altken.  Paper-making  machines  etc.  18,728. 
[fov.  15. 

Bleachers'  Asso,-..  Ltd..  and  Hlggins.  Scouring 
cotton  yarns  and  fabrics  etc.     19,220.     Nov.  20. 

Coleman  and  Jones.  Production  of  pulp  for 
manufacture  of  paper  etc.    18,786.    Nov.  15. 

Coleman  and  Jones.  Manufacture  of  paper  etc. 
18,786.    Nov.  15. 

Cross,  Cunningham,  and  Fine  Cotton  Spinners' 
and  Doublet's'  Assoc.  Treatment  of  cellulose  tex- 
tiles.    19.141.     Nov.  21. 

fuming.     is, 9 19.     N.v  I. 

Kenton.  Treatment  of  rags  of  woven,  knitted, 
etc.  fabrics.    18,651.    Nov.  13. 

Konagal.     Waterproof  paper.    19,203.    Nov.  22. 

Paramor,  and  Watford  Engineering  Works. 
Machines  for  straining  paper  pulp.    18,587.    Nov.  13. 

Complete  Specifications  Accepted. 

10,100  (1917).      Walton.      Fireproofing  processes 
and    compositions.     (120,421.1    Nov.  20. 
8158   (1918).    McKee.    See  XVIII. 

VI.— BLEACHING;   DYEING:   PRINTING; 
FINISHING. 

Applications. 

f alien  Primers'  Assoc.,  ;md  Roberts.  Machines 
tor  washing,  bleaching,  dyeing,  etc.  textile  fabrics 
and  yarns  in  rope  form.     19.29R  and  19,299.     Nov.  23. 

Drey.  Producing  discharge  and  resist  effects  on 
pile  fabrics.     1S.480.     Nov.   12. 

Farrell.  Dve  jigs.  19.192  and  19,280.  Nov.  22 
and   23. 

VII.— ACIDS;    ALKALIS;    SALTS;    NON- 
METALLIC    ELEMENTS. 

APPlJOmOHB. 

Calvert.    Product  inn  of  cyanide.    19,136.    Nov.   21. 

Duchemln.  Treatment  of  pyroligneous  acid. 
18,452.    Nov.  11. 

Bspenhahn.    Treatment  of  gases  containing  sui 

pluir    dioxide.      is. 772.  Nnv.    16.       (Australia, 
16.11.17.) 

Field,  and  Metals  Extraction  Corporation.  Puri- 
fication of  zinc  solutions.  18,832.     Nov.lti. 


Griffiths.  Production  of  metallic  sulphides. 
18,399.     Nov.  11. 

Ilarger,  and  Lever  Bros.  Manufacture  of  hydro- 
gen, nitrogen,  and  carbon  dioxide.     1S.707.     Nov.  15, 

.Inrgensen.  Treatment  of  pyrolusitc.  19,260 
Nov.  22. 

Mond  (Intermit.  Precipitation  C'o.i.  ls..Vii 
See  tx. 

Norsk  Alkali  Aklicsolskabol .  Apparatus  with 
horizontal  diaphragms  for  electrolysis  of  alkaline 
chlorides.     18,702.     Nov.   14.     (Norway.   Apr.  4.) 

Pierce.      Production  of  barium  oxide.      18,993. 

Nov.    19. 

Wilson.  Electro-thermal  arsenic-refining  and 
manufacturing  furnace.    18,908.    Nov.  is. 

Wilson.  Rotary  regenerative  gas  arsenic  roast- 
ing furnace.    18,909.    Nov.  18. 

Complete  Specifications  Accepted. 

14,74.";  (1917).  Wilton.  Distillation  and  recovery 
of  ammonia  from   ainuionincal   liquor.       (120,590. ;> 


Nov. 

1I-..7U    (1917) 


Henshaw.    See  I. 


Vin.— GLASS;    CERAMICS. 
Complete  Specifications  accepted. 

14,383(1917).    Hadfleld  and  Bawtree.    Means  for 

rendering  porous  vessels  impervious  to  fluid. 
(120,410.)     Nov.  20. 

17,454  (1917).  Kennedy.  Refractory  material. 
(111,S53.)     Nov.  27. 

17,893  (1917).  Marsh.  Manufacture  of  refractory 
substances,  artificial  slate,  etc.     (120,471.)    Nov.  20. 

1384  (191S).  Miller.  Controlling  the  outflow  of 
glass  from  melting-tanks.     (112,947.)    Nov.  20. 


IX.— Ill'Il. DING  MATERIALS. 
Applications. 

Atkins  and  Colquhoun.  Manufacture  of  bricks, 
tiles,  clinkers,  road  ballast  or  metal,  etc.  18,843 
and  18,844.     Nov.  10. 

Atkins  and  Colquhoun.  Crude-oil  burners  for 
tiring  brick  kilns  etc.    18,845.    Nov.  If.. 

Davidson.  Seasoning  sawn  timber.  19,091. 
Nov.  21. 

Horn.  Making  concrete  resistant  to  moisture. 
18,960.    Nov.  19.     (U.S.,  20.10.17.) 

Mond  (International  Precipitation  Co.).  Re- 
covery of  potassium  compound  in  connection  with 
cement  manufacture.    18,554.    Nov.  13. 


X.- 


-METALS;  METALLURGY,  INCLUDING 
ELECTRO  METALLURGY. 


Applications. 

Allen  and  Ryding.  Manufacture  of  open-hearth 
steel.    19,168.     Nov.  21. 

Angel.  Treatment  and  reduction  of  sulphides, 
refractory  etc.  ores.    19,230.    Nov.  22. 

I'.illanline  and  Sulnian.  Manufacture  of  alloys. 
19,318.     Nov.  23. 

Coles.  Manufacture  of  finely -divided  metals. 
18.48C.    Nov.  12. 

Davis.     Crucible  furnaces.     18,021.     Nov.  13. 

Parrot.     Manufacture  of  steel.     18,518.     Nov.  12. 

I'a  1  vet.  Manufacture  of  iron  or  steel  or  their 
alloys.      18,619.      Nov.    12. 

Gregory.  Recovery  of  tin  from  tinned  metals. 
18,818.    Nov-.  10. 

Hadfleld.  Manufacture  of  alloy  steel.  18,684. 
Nov.  14. 

Hadfleld.     Refining  steel.     18,685.     Nov.  14. 

Haglund.  Separating  and  refining  metals. 
18,495.     Nov.  12.     (Norway,    19.12.17.1 

Harvey.    Metal-melt  ing  furnace.    18,529.    Nov.  12. 
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Kuehnrlch.  High-speed  tool  steel.  1S.413. 
Nov.  11. 

McGahnn.    Alloying   furnaces.    18.616.    Nov.    13. 

Marks  (American  Manganese  Steel  Co.).  Re- 
covering and  making  manganese  steel.  18.525  and 
18.526.     Nov.  12. 

Mate  and  Rourke.  Furnaces  for  rendering  metal 
articles  non-oxidisable.    18.810.    Xov.  16. 

Paton.  Crucibles  for  molten  metals.  18.606. 
Nov.  13. 

Rilev.  Coating  steel  with  white  metal.  18,982. 
Nov.  19. 

Seward.  Electro-depositing  magnesium.  18.467. 
Nov.  11.     (U.S.,  19.11.17.) 

Complete  Specifications  Accepted. 

12.632  (1916).  Withers  (Charles.  Rroderick.  and 
Kirby).  Puddling-furnaces  and  processes  for 
making  wrought  iron.     (120.400.)    Nov.  20. 

16.087  (19171.  Mate.  Anti-rust  treatment  of 
metals.     (120.619.)    Nov.  27. 

17.892  (19171.  Cortese.  Furnaces  for  roasting 
ores  and  the  like.     (120,654.)    Nov.  27. 

10,957  (1918).  Carlisle  and  Harbord.  Tempering 
ovens  or  furnaces.     (120,530.)    Nov.  20. 


XI.— ELECTRO-CHEMISTRY. 
Applications. 

Norsk  Alkali   Aktieselskabet.     18,702.     See  VII. 
Perry,  and  Siemens  Bros,  and  Co.    Galvanic  cells. 
IS.507.    Nov.  12. 

Seward.    18,467.     See  X. 

Complete  Specifications  Accepted. 

15.070  (1917).    Ablet  t.  Quiucey,  and  Adams.    Elec- 
trodes for  secondary  batteries.     (120,598.)    Nov.  27. 
16,394    (1917).    Oldham   and    Oldham.    Galvanic 
batteries.     (120.439.)     Nov.  20. 

16.507  (1917).   Baur.    Electric  furnaces.    (120,444.) 
Nov.  20. 

Levin.      Electrolytic  gas-genera- 
Nov.  27. 
Ferv.       Electric  cells.       1 120.681.) 


Electric  cells  and  batteries. 


16,645   (1917). 
tors.     (111,483.) 

2384    (191S). 
Nov.  27. 

3840  (1918).    Baxter. 
I120.6S9.)     Nov.  27. 

3901  (1918).      Illemann  and  Montgomerie. 
conducting  material.     (120.691.)    Nov.  27. 


XII.— FATS:    OILS:    WAXES. 
Applications. 


Xon- 


Bateman.    1S.691.     See  II. 
Calvert.    Treating  oils  and  fats. 
Sheppard.    18,977.    See  XIII. 
Townsend.     Detergent.    19,038. 


XIII—  PAINTS: 


19,126.    Xov.  21. 
Nov.    20. 


YARXISHES: 


PIGMENTS: 
RESIXS. 

Application-;. 

Howse.  Synthetic  production  of  resin  and 
varnish.     19,023.     Nov.  20. 

Ivinson  and  Roberts.  Composition  impervious  to 
oils,  spirits,  etc.    1S.959.    Nov.  19. 

Sheppard.  Softening  agent  for  oxidised  or  poly- 
merised oils  and  fats,  cuius,  and  resins.  1S.!I77. 
Xov.  19. 

XIV.— INDIA-RUBBER;    GUTTA-PERCHA. 

Applications. 

Levinson.    Rubber  compound.    18,671.    Nov.    14. 
Maedonald.    Rubber  substitute.    10.12s.    Nov.  21. 


XV.— LEATHER;  BONE;  HORN:  GLUE. 

Applications. 

Bailly  and  Peyrache.  Method  of  preparing  bates 
for  hides.    19,236.    Nov.  22.     (Fr.,  22.11.17.) 

Randall.  Liming  and  tanning  hides.  19,120  and 
19.121.     Xov.  21. 

XVII.— SUGARS:  STARCHES;  GUMS. 

Applications. 

Higgins.       Production   of   sugar   and   saccharin 
from  seaweed.    1S.497.    Nov.  12. 
Sheppard.    18,977.    See  XIII. 

XYIIL— FERMENTATION     IXDUSTRIES. 

Application. 

Joseph   iRae  and  Symores).     See  II. 

Complete  Specification  Accepted. 

8158  (19181.  McKee.  Process  of  obtaining 
alcohol  from  sulphite  liquors.     (120,520.)    Nov.  20. 

XIX.— FOOOS:    WATER    PURIFICATION: 
SANITATION. 

Applications. 

Barber.  Production  of  peetous  substances. 
18.668.    Nov.   14. 

Bateman.    1S,691.    See  II. 

Candy.     Filtration  of  water.    19.090.    Nov.  21. 

Coleman  and  .Tones.  Treatment  of  fodder  or 
forage.     18.787.     Nov.    15. 

Newbould.     Butter  substitutes.    19.209.    Nov.   22. 

Oxley.     Alimentary   product.     18.924.     Nov.    19. 

Turner.  Heating,  drying,  and  cooling  grain  and 
hydrolysing  wheat  etc.    18,721.    Nov.  15. 

Complete  Specifications  Accepted. 

Il.c'.n  (1917i.  Candy.  Filtration  of  water. 
(120,595.)     Nov.  27. 

16,587(1917).  Thorneycroft.  Extraction  of  juice 
from  vegetable  substances.     (120,448.)     Nov.   20. 

!i207  (1918)  Abrahamsen.  Antiseptics,  dis- 
infectants, and  the  like.     (117,072.)     Nov.  20 

XX— ORGAXIC    PRODUCTS:    MEDICINAL 
SUBSTANCES;    ESSENTIAL    OILS. 

Applications. 

Fryer  and  Fryer.  Method  of  obtaining  nicotine. 
18.748.     Nov.  15. 

Pope  and  Turner.  Production  of  organic  com- 
pounds.   18,S99.    Nov.  18. 

Complete   Specification  Accepted. 

12,839  (1917).  Southcombe  and  Downie.  Separa- 
tion and  purification  of  sulphonic  acids.  (120,405.) 
Nov.  20. 

XXL— PHOTOGRAPHIC    MATERIALS     AND 
PROCESSES. 

i  'omplete  Specification  Accepted. 
16.572   (1917).       Hess-Ives  Corporation, 
photography.     (112,769.)    Nov.  27. 


XXIIL— ANALYSIS. 

Application. 
Aktiebolaget     Ingeniorsfirma    F.    Egnell. 
analvsing  apparatus.       19.066.      Nov.  20. 
20.11.17.1 
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Boiler  getting*;  Measuring  temperature   of   oases 

in .     II.   Krelslnger  andJ,   r.   Berkley.     U.S. 

Bureau  of  Minis,  Bull  146,  l'.MS.    72  pages. 

The  errors  in  measuring  the  temperature  of  hot 
gases  are  chiefly  due  to  radiation  from  the  Instru- 
ment, variation  of  the  temperature  at  different 
points  in  a  cross-section  of  the  path  of  the  gases, 
and  fluctuation  of  the  temperature  at  the  point  of 
measurement.  The  radiation  error  is  the  most 
significant  and  In  some  eases  may  amount  to 
several  hundred  degrees  Fahrenheit.  A  thermo- 
couple haying  the  hoi  Junction  inclosed  in  a 
protecting  tube  reads  lower  than  an  unprotected 
couple,  but  of  course  the  latter  can  only  be 
used  where  It  will  not  be  subject  to  contamina- 
tion. The  smaller  the  wires  at  the  hot  junction 
of  the  couple  the  more  accurate  is  the  determined 
temperature.  The  true  temperature  can  be 
obtained  approximately  by  using  three  or  more 
couples  of  various  sizes  and  determining  from  these 
readings,  by  extrapolation,  the  theoretical  Indica- 
tion of  a  couple  of  zero  diameter.  The  nature  and 
extent  of  the  radiation  error  was  determined  in 
this  manner  for  the  burning  gases  in  settings  of 
Babcock  and  Wilcox,  Heine,  and  Stirling  water- 
tube  boilers.  By  screening  the  thermo-couple  so 
that  hot  gases  pass  on  botli  sides  of  the  screen,  the 
radiation  error  can  be  considerably  reduced  and 
results  can  be  obtained  which  are  only  about  20°  F. 
(11°  C.)  too  low.  For  temperatures  of  flue  gases 
the  copper-constantan  couple  can  be  more  advan- 
tageously used  than  the  platinum-platinum  rhodium 
couple  because  its  E.M.F.  Is  about  four  times  that 
of  the  latter.  Although  easily  contaminated,  the 
relative  cheapness  of  copper-constantan  couples 
enables  them  to  be  readily  replaced.  Full  instruc- 
tions are  given  In  the  report  for  making,  standard- 
ising, and  using  this  couple  in  conjunction  with  a 
portable  i>otentiometer.  The  theoretical  aspect  of 
the  radiation  error  is  treated  In  much  detail,  due 
attention  being  paid  to  emissivity,  size  of  couple, 
and  the  effect  of  the  temjierature  and  velocity  of 
the  gas  stream.— T.  F.  B.  R. 

Patents. 

Drying  liquids;  Machines  for  .       T.  Blom  and 

A.  Gledie,  W'iirmland,  Sweden.  Eng.  Pat. 
110,753,  22.10.17.  (Appl.  15,347/17.)  Int.  Conv., 
23.10.1C. 

Tut:  liquid  to  be  dried  is  fed  from  a  hopper,  which 
may  be  In  the  form  of  a  closed  chamber  subjected 
to  a  vacuum  and  serving  for  the  preliminary  con- 
centration of  the  liquid,  on  to  the  surface  of  an 
annular  horizontal  plate  which  forms  the  upper- 
side  of  an  annular  chamber  rotating  within  a 
easing  about  a  hollow  vertical  axis  through  which 
a  suitable  beating  medium  passes  into  and  out  of 
the  chamber.  Seated  air  from  the  lower  part  of 
the  easing  is  caused  to  circulate  over  the  surface 
of  the  plate  in  a  direction  opposite  to  that  in  which 
it  Is  rotated.  A  scraper  removes  the  dried  material 
from  the  plate  at  a  point  just  before  it  passes 
beneath  the  feed  hopper.— W.  H.  C. 

Drying    fruit,     vegetables    and    other     materials; 

Apparatus  for  use  in  .    H.   A.  Price  and   .T. 

Sugg,     London.       Eng.     Pat.     120,283,     20.11.17. 

(Appl.  17,118/17.) 
The  fruit  or  other  material  is  supported  on  per- 
forated trays  spaced  apart  one  above  the  other  in 
a  drying  chamber.  Air  is  heated  by  a  burner 
mounted  on  a  swing  door  in  a  chamber  placed 
below  the  drying  chamber,  and  separated  from  it 
by    an   Inclined   ba tile-plate        Inclined   adjustable 


bailies  are  arranged  between  the  trays  so  that  the 
heated  air  passes  under,  over,  and  through  the 
material  on  the   trays.— W.   II.  ('. 

Dryer.  F.  G.  Sargent.  West  ford,  Mass.,  Assignor 
to  C.  G.  Sargent's  Sons  Corporation,  (iranite 
ville.  Mass.  U.S.  Pat.  1,279,105,  17.0.18.  Appl., 
20.12.17. 

SUPERPOSED  reciprocating  conveyors  mounted  In  a 
frame  are  arranged  in  a  casing  so  as  to  leave  a 
considerable  space  between  the  walls  of  the  casing 
and  the  top.  bottom,  and  one  side  of  the  series. 
The  opposite  edges  of  the  conveyors  are  slightly 
spaced  from  the  adjacent  side  wall  of  the  casing. 
At  each  side  of  each  conveyor  a  vertical  partition 
extends  upwards,  a  space  being  left  between  it  and 
the  bottom  of  the  next  partition  for  the  circulation 
of  air.  A  fan  is  arranged  in  the  bottom  of  the 
casing  to  circulate  air  upwards  through  the  con- 
veyors and  downwards  through  the  wider  side 
space  back  to  the  fan.  If  a  conveyor  is  clogged, 
the  air  circulates  round  it  through  the  spaces  at 
the  sides.— W.  F.  F. 


Uas  dryer.    J.  Kennedy,  Pittsburg,  Pa.     U.S.   Pat. 

1,280,043,  24.9.18.  Appl.,  16.4.18. 
The  apparatus  comprises  a  vertical  casing  with  a 
gas  inlet  at  the  top  and  a  hopper-shaped  lower 
portion  provided  with  an  outlet  for  dirt  and  water. 
A  helical  baffle  extends  through  the  casing  and  at 
its  lower  end  terminates  at  a  point  above  the 
hopper.  A  gas  outlet  pipe  has  its  open  end  just 
above  the  hopper,  and  extends  obliquely  upwards 
through  one  side  of  the  casing  at  a  point  between 
the  lower  end  of  the  baffle  and  the  hopper. — J.  H.  P. 


Evaporator;  Multiple  effect  .      W.  S.  Herriot, 

Glasgow.    From  N.  Deerr,  Brooklyn,  N.Y.,  U.S.A. 
Eng.   Pat.  120,270,  12.11.17.     (Appl.  16,544/17.) 

In  a  multiple-effect  evaporator  with  vertical  tubes 
and  rectangular  tube-plates,  the  calandria  is 
designed  so  that  the  outlets  for  the  uncondensable 
gases  and  condensed  water  respectively  are  at  the 
side  of  the  vapour  chamber  opposite  to  that  at 
which  the  vapour  enters.  The  chamber  Is  divided 
into  two  parts  by  a  downtake  of  rectangular  cross- 
section  in  the  middle,  extending  almost  the  whole 
length  of  the  chamber.  Uncondensed  gases  escape 
through  vertical  perforated  tubes  connected  to  a 
manifold,  and  condensed  water  flows  through  other 
vertical  tubes  connected  to  another  manifold.  The 
liquid  to  be  evaporated  is  introduced  and  with- 
drawn through  perforated  horizontal  tubes  dis- 
iwsed,  one  on  each  side  of  the  downta.ke,  beneath 
the  lower  tube-plate.  Circulation  of  the  liquid 
up  through  the  tubes  and  down  through  the  down- 
take  is  promoted  by  curved  deflecting  plates  beneath 
the  lower  tube-plate. — J.  H.  P. 


Evaporating  and  crystallising  apparatus  especially 
iiihipied    for    obtaining    large    orystals.      Soc. 
d' Exploit,     de     Proc.     Evaporaloires,     Systeme 
Prache  et.  Bouillon,   Paris.       Eng.   Pat.    112,943, 
21.1.18.     (Appl.  1171/18.)     Int.  Conv.,  23.1.17. 
Tin.  solution  to  be  evaporated  is  charged  into  the 
vessel,  1,  2,  3,  4,  up  to  the  level,  18,  and  is  main- 
tained at  this  level  by  the  addition  of  more  solution 
as   the  solvent  evaporates.    The  propelling  screw, 
14.  situated  in  the  end  of  the  pipe,  12,  forces  the 
liquid  from  the  space.  13,  between  the  wall  of  the 
upper  part  of  the  vessel  and  the  partition,  0,  down- 
wards through    the  tubes   of  the  healer,  9.       The 
liquid   is  here  heated   to  the  temperature  at  which 
ii    would    boil    under    atmospheric   pressure,    but 
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ebullition  is  prevented  by  the  pressure  due  lo  the 
propelling  screw  and  the  head  of  liquid.  The 
heated  liquid  passes  back  by  the  pipe,  16,  17,  into 
the  narrow  cylindrical  portion,  3,  of  the  vessel, 
and  passes  upwards,  circulating  in  the  direction 
shown  by  the  arrows.  When  the  rising  liquid 
reaches  the  level  of  the  conical  portion,  2,  it  com- 
mences to  boil  owing  to  the  diminution  of  pressure 


pipe,  B,  varies  the  relative  pressures  on  the  backs 
of  the  diaphragms  and  moves  the  rod,  K,  to  operate 
the  valve,  L,  so  that  the  proportion  of  gas  passing 
through  to  the  pipe,  C,  and  air  passing  through  the 
pipe,  B,  remains  constant.  To  avoid  any  excessive 
pressure  difference  on  the  two  sides  of  either 
diaphragm,  a  modification  is  described  in  which 
the  two  sides  of  one  diaphragm  are  exposed  to  the 
two  air  pressures  only,  and  the  two  sides  of  the 


and  deposits  fine  crystals.  The  vapour  escapes 
from  the  top  of  the  chamber,  1.  and  the  fine 
crystals  are  maintained  in  suspension  by  the 
upward  current  of  liquid  until  they  have  grown 
sufficiently  large  for  their  weight,  to  overcome  the 
upward  thrust.  They  then  fall  through  the  liquid 
into  the  collecting  chamber.  4,  and  are  removed 
from  time  to  time  through  the  valve,  5. — W.  H.  G. 

Furnaces;  Apparatus  for  maintaining  proportional 

delivery  of  <;as  and  air  to  qas-flred .    J.  and 

G.  Keith,   London.       Eng.   Pat.  120,070,  20.10.17. 
(Appl.   15,253/17.) 

The  air  supply  to  a  gas -fired  furnace  passes  through 
the  control  valve.  J,  and  constricted  member,  D, 
lo  the  pipe,  B.  The  diaphragms,  E,  F,  are  con- 
nected by  a  rod,  K,  and  operate  a  butterfly-valve. 
I.,  in  the  gas  inlet,  C1.  A  partition,  N,  provided 
with  a  manually  operated  valve,  H,  divides  the 
chamber,  G,  into  two  compartments  each  contain- 
ing a  diaphragm.  Tubes,  c,  f,  connect  the  spaces 
at  the  back  of  the  diaphragms,  E,  P,  to  the  high 
and  low  pressure  sides  of  the  constriction,  D.  Any 
modification  in  the  rate  of  flow  of  the  air  in  the 


other  diaphragm  to  gas  pressures  only.  Improved 
sensitiveness  may  be  obtained  by  keeping  the 
stroke  of  the  diaphragms  as  short  as  possible  by 
the  provision  of  a  relay  valve  for  the  gas  supply, 
operated  bv  the  movement  of  the  diaphragms. 

— W.  F.  F. 


Recuperator  furnace.       W.  H.   Stubblebiue,   Allen 
town.  Pa.       U.S.  Pat.  1,279,932,   24.9.1S.       Appl., 
19.10.17. 

The  furnace  comprises  a  fire  chamber,  a  working 
chamber,  a  preheating  chamber,  and  an  auxiliary 
recuperator  chamber.  Flues  connect  the  pre- 
heating chamber  with  the  fire  chamber,  and  a 
passageway  leads  from  the  preheating  chamber  and 
communicates  with  flues  in  the  roof  of  the  fire 
chamber.  Coils  connected  with  an  air  supply  pipe 
are  mounted  in  the  preheating  chamber  and  have 
nozzles  opening  into  the  latter.  A  blast  pipe  com- 
municates with  the  fire  chamber.  The  auxiliary 
recuperating  chamber  is  provided  with  ports  com- 
municating with  the  working  chamber.  Air-heat- 
ing coils  within  the  auxiliary  recuperating  chamber 
have  nozzles  leading  into  passageways  in  the 
walls  of  the  working  chamber,  which  are  provided 
with  ports  opening  into  the  working  chamber. 

—J.  H.  P. 

Furnaces  for  generating  heat  for  steam  raising  or 
other  suitable  purposes.  F.  E.  Whltham, 
Sowerbv  Bridge.  Yorks.  Eng.  Pat.  120,274, 
9.11.17.     (Appl.  10,409/17.) 

A  mixture  of  powdered  fuel  and  air  is  burnt  in  a 
combustion  chamber,  not  shown,  provided  with 
grate-bars  leading  to  a  shoot,  V,  to  receive  any 
solid  residue.  The  combustion  chamber  discharges 
into  the  bottom  of  a  helical  flue,  D,  surrounding 
a  central  chamber,  C,  and  leading  through  a  tan- 
gential passage.  E.  to  a  circular  chamber.  F.  and 
thence  by  the  passage,  J,  to  a  boiler  or  the  like. 
The  flue,  D,  is  constructed  of  blocks  having  a 
number  of  inverted  V-staped  bridges,  K,   forming 
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pockets  between  them,  which  an  provided  with 
outlets,  i-,  Into  the  chamber,  O.  (ncombostlble 
material  iii  the  gases  passing  through  the  Hue,  r>, 
tails  into  tin'  pockets  and  is  discharged  into  the 
chamber,  0.      The  chamber,  i".  Is  provided  with 


peripheral  pockets  which  receive  solid  material 
from  the  rotating  gases  and  discharge  it  into  the 
hopper,  <;,  and  thence  into  the  chamber,  C.  The 
Furnace  is  mounted  on  a  feed-water  lank,  x,  which 
is  divided  Into  compartments  through  which  the 
water  is  circulated.  The  water  is  heated  by  the 
hot  Incombustible  material  passing  through  the 
hosier.  M.  and  shoot,  v. — \v.  p.  P. 


Oases  inni  liquid*;  Apparatus  for    bringing  

into  intimate  contact.  R.  B.  Hilton  and  .r.  II. 
Willis.  Birmingham.  Bug.  Pat.  120,904,  4.1.18. 
(Appi.  '.'is  18.) 

Several  superposed  chambers,  separated  by  conical 
pari  ii  imis.  each  have  a  central  gas  passage  covered 
by  a  hood  provided  with  louvres  through  which  the 

gas  passes  upwards  to  the  next  chamber.  The 
liquid   which   collects   in  Hie  annular  space  between 

each  cone  and  the  side  wall  of  the  chamber  is 
circulated  by  a  pump  or  injector  to  a  sprayer  in  the 

gas  passage   of  the  partition  next  above,  and  just 

below  the  hood,  so  that  it  returns  to  the  same 
chamber  and  is  thus  concentrated  by  continuous 
absorption  of  gas.  ah  the  circulating  pumps  may 
be  mounted  on  the  same  vertical  driving  shaft,  and 
the  sprayers  may  be  mounted  on  horizontal  guide 
rods  and  connected  to  valve-boxes,  so  that  any  one 
may  lie  withdrawn  without  affecting  the  working 
of  the  others.  A  perforated  grid  carrying  scrub- 
bing material  may  be  arranged  just  over  the  gas 
passage  in  each   partition. — W.  P.   F. 


Qatet    nnti    laitoiits;    Purification    of   .     H. 

Zscliocke,     Kaiserslauteru.        Ger.    Pat.    307.S90, 

22.2.16, 
Tin-:  invention  comprises  a  series  of  centrifugal 
machines  With  gas  passages  Erom  one  to  the  other. 
Bach  Centrifugal  machine  contains  two  sets  of 
rotating  vanes  and  one  set  of  stationary  vanes. 
Prior   lo  entering   the    first    cent  ril'ugal,   I  lie   gas    is 

subjected  to  a  Sue  spray  of  water,  whereby  the 
heavier  impurities  are  removed.  The  gas  is  like- 
wise subjected  lo  a  water  spray  in  the  cent  ril'ugal. 
Alter  passage  through  a  centrifugal,  the  gas  ex- 
pands into  a  free  space  prior  to  passage  Into  the 
next  centrifugal,  which  is  of  larger  diameter  and 
in  which  the  vanes  rotate  at  a  higher  speed.  In  a 
modification  in  which  the  centrifugal  machines  are 
ill  of  the  same  diameter,  successive  passage-ways 
for  the  gas  from  one  centrifugal  to  the  next  are  of 
smaller  cross  section  than  the  preceding  passage- 
way, so  that  the  velocity  of  the  gas  is  augmented 
as  the  gas  passes  through  the  apparatus. 

—J.  S.  G.  T, 


Filter.    .1.   M.   Wilmer,   Lancaster,  Fa.     U.S.    Pat. 
1,279,063,  17.9.18.    Appl.,  5.0.10. 

Ax  endless  conveyor  belt  of  filtering  material  passes 
over  a  series  of  supporting  rollers  having  a  larger 
diameter  at  the  middle,  so  that  the  belt  is  arched 
in  passing  over  the  rollers  and  liquid  is  drained 
towards  the  edges.— W.  F.  F. 


filter   cakes;    Method    of    washing  .      A.    L. 

(Jenler,  Assignor  to  United  Filters  Corporation, 
Salt  Lake  City,  Utah.  U.S.  Pat.  1,280,439, 1.10.18. 
Appl.,  15.9.17. 

I X  a  method  of  washing  a  filter-cake  En  Situ  by 
means  of  a  current  of  atomised  fluid,  there  is  inter- 
posed between  the  source  of  fluid  supply  and  the 
filter-cake  an  agent  to  retard  the  impinging 
velocity  of  the  current  against,  the  cake. — J.  H.  P. 


Replacing  <i  liquid  containing  suspended  solids  i>n 

another    liquid;    Process    "f    ■      G.    Moore, 

Joplln,  Mo.  U.S.  Pat.  1,279,573,  24.9.18.  Appl., 
12.6.13. 
Suspended  solids  present  in  a  strong  solution  are 
allowed  to  settle  on  to  the  surface  of  a  travelling 
band  or  the  like,  which  is  then  removed  to  a  weaker 
solution.  The  settled  solids  are  stirred  up  and 
again  allowed  to  settle  on  to  the  supporting  surface. 
Which  is  then  removed  lo  a  still  weaker  solution  cr 
to  water  and   the  process  repeated. — W.  II.  C. 


Refrigerating-machine.    D.  I.  Davis,  Chicago,  111. 

T.S.      Pat.      1.280,101,     24.9.18.       Appl.,     15.6.16. 

Renewed  8.4.18. 
The  gaseous  refrigerant  after  receiving  an  initial 
compression  in  a  low  stage  compressor  is  mixed  in 
the  connecting  main  with  some  of  the  condensed 
liquid  from  the  condenser  and  then  passes  to  a 
high-stage  compressor  where  the  final  compression 
is  effected.— W.  II.  C. 


Centrifugal  process.  T.  A.  Bryson,  Troy,  X.J., 
Assignor  to  Tolhurst,  Machine  Works.  U.S. 
Pat.  1,2*0,153,  1.10.18.     Appl.,  21.3.18. 

Finely  divided  Impervious  material  in  suspension 
in  a  liquid  is  separated  by  centrifugal  action  so  as 
to  form  a  gradually  thickening  outer  layer  of  the 
material  anil  simultaneously  the  separated  liquid 
is  drained  off  from  just  within  t lie  impervious 
layer,  e.g.,  in  the  apparatus  described  in  U.S.  Pat. 
1,273,817  (this  J.,  1918,  (ill  a).— J.  H.  P. 
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Catalyst  and  method  of  making  name.  A.  Schwa  rc- 
man,  Assignor  to  Kellogg  Products,  Inc.,  Buffalo, 
N.Y.  U.S.  Pat.  1,280,314.  1.10.18.  Appl.,  13.8.17. 
A  non-sliming  decolorising  catalyst  is  obtained  by 
impregnating  a  porous  powder  having  high  adsorb- 
ing power  for  colouring  matters,  e.g.  fullers'  earth, 
with  a  nickel  salt,  precipitating  the  nickel  in  the 
pores  of  the  material  with  a  solution  containing  a 
dissolved  nitrogenous  organic  colloid,  e.g.  dissolved 
wool,  drying,  and  reducing  the  nickel  to  the 
colloidal  metallic  state.  The  material  should  be 
free  from  alkali-soluble  substances. — A.  de  W. 

Gases  and   vapours;  Method  of  and   apparatus  for 

treating    electrically.       W.    T.    Hoofnagle, 

Glen  Ridge,  N.J.,  Assignor  to  Electro-Chemical 
Products  Co.,  New  York.  U.S.  Pat.  1,280,471, 
1.10.1S.    Appl.,  23,11.17. 

The  reaction  chamber  is  divided  by  a  horizontal 
diaphragm  provided  with  openings,  over  which 
tubular  electrodes  with  internal  heat-radiating 
ribs  are  mounted.  The  opposing  electrodes  pro- 
ject upwards  into  the  tubes  and  are  also  pro- 
vided with  heat-radiating  ribs.  An  electrical 
condenser  is  connected  across  the  terminals  of 
the  source  of  current,  and  the  electrodes  are  all 
connected  in  series,  with  a  spark-gap  between 
one  condenser  terminal  and  one  of  the  electrodes. 
The  gas  to  be  treated  passes  at  a  pressure  sub- 
stantially below  atmospheric  from  one  compart- 
ment to  the  other  through  the  tubular  electrodes, 
thus  passing  in  parallel  between  the  electrodes. 
The  discharges  between  the  electrodes  are  of  short 
duration  and  high  current  density,  and  the  gas  is 
passed  through  at  a  rate  proportional  to  the  fre- 
quency of  the  discharge. — W.  F.  F. 

Steam:  Generation  of  and  heatina   of  liquids. 

P.  St.  G.  Kirke,  London.  U.S.  Pat.  1,279,710, 
24.9.18.     Appl.,  20.11.16. 

See  Eng.  Pat.  17,842  of  1915;  this  J.,  1916,  1252. 

Drying  -icet   or    watery   materials:   Apparatus   for 

.       J.   R.    Van   Musschenbroek,   The  Hague, 

Netherlands.  U.S.  Pat.  1,281,234,  8.10.18.  Appl., 
4.2.18. 

See  Eng.  Pat.  114,442  of  1917:  this  J..  1918.  320a. 

Pulverising  machine.    Eng.  Pat.  120,309.     See  VII. 

Evaporating  furnaces.     Ger.  Pat.  307,564.     See  VII. 

Centrifugal      separators.  Eng.      Pat.      120,319. 

See   VIII. 
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Combustion    in   fuel   beds   of  hand-fired  furnaces; 

Low-rate  .     H.   Kreisinger,  C.  E.   Augustine. 

and  S.  H.   Katz.     U.S.  Bureau  of  Mines.    Tech. 
.Paper  139,  1918.    52  pages. 

Tests  have  been  made  with  the  object  of  studying 
the  processes  of  combustion  in  the  fuel  bed  of  hand- 
fired  furnaces  such  as  the  American  stove.  These 
stoves  burn  coal  at  rates  below  20  lb.  per  sq.  ft. 
per  hour.  Furnaces  burning  coal  at  much  higher 
rates,  such  as  those  of  locomotive  boilers,  have 
been  reported  upon  in  Tech.  Paper  137  (see  this 
J.,  1917,  919).  The  experimental  furnace  consisted 
of  a  steel  cylinder,  30  in.  high,  lined  with  4j"  fire- 
bricks, and  having  a  grate  area  of  1  sq.  ft.      The 


air  spaces  in  the  grate  were  4/  across  and  con- 
stituted about  60%  of  the  total  grate  area .  Arrange- 
ments were  made  for  sampling  the  gases  at  differ- 
ent heights  in  the  fuel  bed,  the  latter  being  either 
6  or  12  in.  deep.  The  fuel  was  charged  in  at  the 
top  and  the  products  escaped  by  the  same  opening. 
The  fuels  tested  were  Pittsburgh  coal  (bituminous), 
anthracite,  metallurgical  coke,  and  semi-coke, 
broken  into  pieces  which  would  pass  through  a 
screen  with  H"  holes  and  remain  on  one  with 
1"  holes.  The  gases  arising  from  the  fuel  bed  con- 
tained 10  to  30%  of  combustible  gases.  The  follow- 
ing gas  analyses  and  temperatures  are  typical  of 
those  tests  in  which  bituminous  coal  was  used. 
The  fuel  bed  was  12"  deep  and  was  replenished 
with   small  quantities  at  short  intervals. 
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7  lb.  of  air  was  necessary  to  gasify  1  lb.  of  coal,  this 
ratio  remaining  constant  over  a  wide  range.  An 
additional  7  lb.  of  air  was  required  to  burn  the 
combustible  products  and  was  supplied  above  the 
fuel  bed:  the  quantity  required  temporarily  in- 
creased during  the  evolution  of  coal  distillation 
products.  It  was  found  practically  impossible  to 
keep  the  fuel  bed  burning  when  the  air  supply  to 
the  grate  was  cut  off. — T.  F.  E.  R 

Calorimeter   installation;    A    convenient    multiple- 
unit  .    J.  D.  Davis  and  E.  L.  Wallace.     U.S. 

Bureau      of     Mines,      Tech.     Paper     91,     1918. 
48  pages. 

An  installation  of  bomb  calorimeters  intended 
primarily  for  the  determination  of  the  calorific 
values  of  samples  of  coal  is  described.  The  objects 
aimed  at  in  the  installation  are  facility  of  opera- 
tion, compactness,  durability,  and  higher  accuracy 
than  that  of  the  usual  commercial  calorimeter. 
The  bomb  consists  of  a  gold-plated  cylindrical 
Monel-metal  shell  of  about,  600  c.c.  capacity,  and  is 
sealed  to  its  base  by  a  one-eighth  turn  with  a 
wrench.  The  sealing  device  comprises  a  steel 
receiving  nut  and  lock  and  a  gasket  of  electricians' 
solder,  and  is  an  adaptation  of  the  principle  used 
in  breech  locks  of  cannon.  Six  calorimeter  units 
are  mounted  in  a  bath,  the  temperature  of  which  is 
maintained  constant  to  +  002° C.  by  means  of  a 
regulator  operating  one  or  other  of  two  relays. 
The  water  supplied  to  the  calorimeter  is  stored 
in  a  large  tank  and  is  kept  constant  to  01°  C.  by 
means  of  ice  water,  the  flow  of  which  to  the  tank 
is  controlled  by  a  thermo- regulator.  A  measured 
volume  of  this  water  is  supplied  to  the  calorimeter 
by  means  of  a  pipette  immersed  in  the  tank  at 
constant  temperature.  Platinum  thermometers  of 
fundamental  interval  about  10  ohms  are  employed 
in  the  calorimeter  and  by  means  of  a  special  switch, 
one  bridge  and  galvanometer  can  be  used  with 
three  calorimeter  outfits.  The  resistance  bridges 
are  of  special  construction  and  read  to  000005  ohm. 
The  thermometers  are  calibrated  at  the  ice  and 
steam  points,  and  at  the  transition  point  of  Na„SO,, 
(32384°  C).  It  is  recommended  that  the  water 
equivalent  of  the  calorimeter  be  determined  by 
standardisation    with    pure    substances    (such    as 
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sucrose)  supplied  by  the  Bureau  of  Standards.  A 
comparison  of  results  obtained  by  ibis  method 
with  those  obtained  electrically  snowed  agreement 

to  1  grin.  In  the  value  of  the  water  equivalent 
The  radiation  correction  In  obtained  from  the 
results  of  combustion  of  different  weights  of 
standard  substance,  and  a  radiation  correction 
curve  Is  plotted  from  such  results.  The  time 
-ir\     for  an   observation    is  about   8  minutes, 

and  SO  determinations  of  calorific  value  per  day, 

with  a  possible  error  of  about  3  B.Th.U.,  can  be 
made-  .1.  S.  II.  T. 

Coo/  gas;  Liquid  purification  of,  and  simultaneous 

recovery    of    sulphur    and    ammonia    from    . 

P.   Parrlsh.     Southern   District  Assoc.  Gas  Eng. 

and  Managers,  Nov.  14,  r.ns.    Gas  J.,  lOis,  1*4. 

ii.:  -4ao. 
Liquid  purification   is  a   continuous  process  which 
aims  chiefly  at  the  removal  of  carbon  dioxide  and 
hydrogen  sulphide  from  crude  coal  gas  (freed  from 
tarl  by   the  introduction  of  sufficient  ammonia  to 
combine  with  them,  and  the  subsequent  removal  by 
washing   with  water  of   the  ammonium  salts   and 
excess  ammonia.     The  cycle  of  operations  involves 
purification    of    the    crude    gas,     dissociation     of 
the  crude   liquor    containing  the  ammonium   salts 
with  removal  of  the  waste  gases  (H2S,  CO,,  etc.), 
recovery  of  the  ammonia  from  the  purified  liquor 
for  use  over  again,  and  use  of  the  hydrogen  sulphide 
in  the  waste  gases  for  sulphuric  add  manufacture 
or  the  production  of  sulphur  in  a  Claus  kiln.    After 
leaving  the  tar  scrubbers  a  typical  coal  gas  contains 
(per  ton  of  coal  carbonised)  1021  to  13  lb.  H2S; 
0-88    to  074   lb.    CS5;   approx.   107   lb.    HCN,   and 
approx.  30-0   lb.  CO"2.    The  ammonia   necessary  to 
combine    with     these    impurities    is    theoretically 
3808  lb.,  i.e.  about.  5  times  the  quantity  normally 
present  in  the  gas.    The  author  advises  the  use  of 
seven  times   tli.it   normally   present.     Every  means 
must  be  taken  to  cut  down  ammonia  loss,  which  Is 
the   bite  noire  of  the  process.    This  can  be  done 
by  avoiding  excessive  pumping  and  fixing  ammonia 
traps  for  the  displaced  air  in  storage  tanks,  also  by 
covering  stored  liquor  with  oil.     The  gas  washing 
is  preferably  effected  in  washers  in  which  splashers 
are  fixed,  arranged  on  the  cascade  principle:  pump- 
ing operations  are  thereby    reduced.       The  crude 
liquor  from  the  washers  is  decomposed  with  steam 
in  a  dissoclator  still   and    the  hydrogen   sulphide, 
carbon  dioxide,  etc.,    with    about   one-fifth  of  the 
ammonia,  are  driven  off.   About  86%  of  the  ammonia 
in    these    gases    is    recovered    for    sale    and    the 
remainder  removed  and  added  to  the  crude  liquor. 
The  ammonia  for  sale  represents  that  which  would 
be  normally  extracted  from  the  gas.     The  ammonia- 
free  mixture  of  hydrogen  sulphide,  carbon  dioxide, 
etc.  contains  not  more  than  -0  V,  II„S  and  is  burnt 
In  a   special  Claus  kiln,  sulphur  being    recovered. 
The  purified  ammonia  liquor  leaving  the  dissociator 
still  passes  into  an  ordinary  ammonia  recovery  still. 
Prom  data  it  is  deduced  that   the  equivalent  of 
80,417    gallons    of   1*88%    ammonia    (8   oz.    liquor) 
would  have  to  be  distilled  dally  for  a  works  carbon- 
ising 2o0  Ions  of  coal   per  flay  and  using  the  liquid 
purification  process.      By  working  the  dissoclator 
under  a  pressure  up  to   '■'   or  more  atm.,   greater 
concentrations   of    ammonia    can    bo    used    nip   to 
•5%   NH,)   and    consequently    the   liquor   to   !><■  dis- 
tilled could  be  reduced   to   something    like  lo.ooo 

gallons  In  the  above  case  Under  correct  con- 
ditions the  process  can  l>c  conducted  with  an  over- 
all-efficiency of  the  complete  purification  plant  of 
93%  of  the  theoretical.  .Many  diagrams  and  recom- 
mendations concerning  size  and  design  of  suitable 
stills,  etc.  are  given,  and  the  paper  concludes  with 
a  brief  criticism  of  the  I'.urklieiser  process,  which 
aims  at  the  production  of  ammonium  sulphate 
from  coal  gas  without  using  sulphuric  acid. 

— T.  F.  E.  R. 


Gas-meters;  Report  on  the  corrosion  of  dri/ . 

J.  G.  Taplay.  Life  of  Gas  Meters  Research 
Committee  of  Inst,  of  Gas  Eng.,  1918.  [Advance 
proof.] 

LtyroK    removed    from    s    dry    gas    meter    was 
examined  and  found  to  consist  of  three  fractions: 

(11  An  oily  traction  composed  of  IMTi",',  of  un- 
saturated hydrocarbons  with  resins  and  naphtha- 
lene, .">".,  Of  pyridine  bases,  and  0"6%  of  paraffins. 
lUt  An  aqueous  part  containing  pyridine  bases, 
ferrous  and  ferric  sulphate,  ferric  thiocyanate, 
ammonium  thiocyanate.  and  leather  substance  in 
a  dissolved  slate  (compare  Lessing,  this  J.,  1916, 
824;  Lamb  this  J.,  1910,  989).  (3)  A  solid  portion 
consisting  principally  of  leather  substance  (91%) 
together  with  smaller  amounts  of  iron  oxide,  sul- 
phates of  Iron,  tin,  and  zinc,  and  some  sulphur. 
The  effect  of  each  of  these  substances  and  of 
various  mixtures  of  them  upon  tinned  sheet  iron, 
and  upon  dressed  and  undressed  leather  was 
ascertained,  the  materials  being  subjected  to  the 
Influence  of  solutions  of  the  various  substances 
for  a  period  of  4  months.  In  like  manner  the 
effects  of  sulphur  dioxide,  carbon  bisulphide, 
ammonia,  and  a  mixture  of  carbon  bisulphide  and 
ammonia  were  ascertained.  It  was  found  that 
practically  all  the  substances  exercised  a  dele- 
terious effect  upon  some  or  all  of  the  materials 
employed.  The  action  of  the  various  salts  is  given 
in  detail.  Benzol  was  found  to  retard  the  action 
of  a  moist  mixture  of  carbon  bisulphide  and 
ammonia  upon  meter  materials.  In  many  meters 
which  failed  to  register  correctly  the  fault  was 
attributed  to  the  presence  of  a  resinous  material 
on  the  valve.  The  error  of  registration  of  the 
meters  was  considerably  reduced  by  spraying  the 
insides  of  the  meters  with  "  solar  oil"  distillate. 
A  further  advantage  is  achieved  by  such  spraying 
in  that  corrosion  of  the  metal  parts  of  the  meter 
is  prevented.  Suggestions  are  made  as  to  the 
possible  origin  of  some  of  the  substances  found  in 
the  liquor  abstracted  from  the  meters.— J.  S.  G.  T. 


Aromatic   hydrocarbons;    Formation   of   from 

natural  gas  condensate.     J.  G.  Davidson.     .T.  Ind. 
Eng.  Chein.,  1918,  10,  901—910. 

Natural  gas  condensate  containing  chiefly  ethane 
and  propane  with  small  quantities  of  butane  and 
pentane  has  been  subjected  to  "  cracking "  at 
various  temperatures  and  pressures  in  the  presence 
of  metals.  The  products  of  the  reaction  are  both 
gaseous  and  liquid,  the  tatter  being  of  a  tarry 
nature  and  containing  aromatic  hydrocarbons. 
The  experiments  show  that  most  metals  are  without 
effect  on  the  conversion  of  paraffin  hydrocarbons 
Into  aromatic  hydrocarbons.  Nickel,  Iron,  and 
cobalt  are  negative  catalysts  for  this  reaction,  but 
they  accelerate  the  decomposition  of  paraffin  hydro- 
carbons into  carbon  and  hydrogen.  A  temperature 
of  850° C.  is  the  most  favourable  for  the  production 
ni'  liquid  tar,  and  the  formation  of  complex 
aromatic  substances  increases  with  file  tempera- 
ture. Increase  of  pressure  inhibits  I  lie  formation 
ni'  tar,  whilst  diminished  pressure  increases  the 
yield  of  unsaturated  substances  but  also  decreases 
the  actual  yield  of  tar.  Butadiene  has  been 
isolated  in  fairly  large  amounts  from  the  un- 
saturated compounds  produced  in  the  thermal 
decomposition  of  the  natural  gas  condensate. 
Acetylene  added  to  the  natural  gas  condensate  is 
without  action  in  the  formation  of  aromatic  hydro- 
carbons. Tar  containing  aromatic  substances  has 
been  produced  from  the  "cracking"  of  a  mixture 
of  butadiene  and  ethylene.  The  most  probable 
reaction  for  the  formation  of  aromatic  substances 
from   natural  gas  condensates  is: 
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rat'*  from  bituminous  coal.     Katz.     See  III. 

Oxidation  of  carbon  monoxide.    Hofnianu.    See  VII. 

Hydrogen  phosphide  in  hydrogen.    Soyer.    See  VII. 

Patents. 

Coke  ovens  or  analogous  devices;  Multiple  regenera- 
tors for .      D.  Bagley,  London.       Eng.  Pat. 

120,079,  22.10.17.     (Appl.   15,340/17.) 

To  prevent  short-circuiting  of  the  gases  in  coke- 
oven  regenerators,  the  latter  are  divided  into 
several  vertical  compartments.  The  waste  gases 
travel  downwards  through  these  compartments  into 
a  collecting  flue  connected  at  one  end  with  the  main 
waste  gas  flue.  In  order  that  the  chimney  shall 
exert  an  equal  pull  on  each  compartment,  the  open- 
ing into  the  collecting  flue  is  larger  the  further 
the  compartment  is  from  the  waste  gas  flue.  On 
reversing  the  gas  streams  the  secondary  air  is 
admitted  through  an  intake  flue  at  the  end  of  the 
regenerator — this  flue  thus  acting  as  a  heat 
insulator — and  enters  a  horizontal  chamber  which 
feeds  the  regenerator  compartments.  This  chamber 
gradually  tapers  towards  the  other  end  to  ensure 
uniform  distribution  of  the  air. — T.  F.  E.  R. 

Coking  apparatus.    F.  Pribvl,  Wilinette,  111.     U.S. 

Pat.   1,279,757,    21.9.18.    Appl.,   4.11.13.    Renewed 

17.12.17. 
A  closed  chamber  is  provided  with  two  parallel 
vertical  partitions  extending  upwards  from  the 
floor  about  two-thirds  of  the  height  of  the  chamber, 
and  dividing  the  lower  part  into  three  similar 
compartments.  The  partitions  are  provided  with 
openings  near  their  upper  edges.  Fuel  is  delivered 
into  the  upper  portion  of  the  chamber  so  as  to  fall 
into  all  the  compartments,  and  the  central  com- 
partment is  provided  with  a  grate  just  below  the 
openings  in  the  partitions,  to  which  air  is  admitted 
to  burn  the  fuel  and  generate  producer  gas.  The 
hot  gas  passes  through  the  openings  in  the 
partitions,  and  then  through  the  fuel  in  the  side 
compartments  to  distil  this  fuel.  The  gas  and 
distillate  pass  out  through  openings  in  Die  walls 
below  the  level  of  the  partition  openings,  and  the 
coked  material  is  continuously  removed  at  any 
desired  rate  from  the  bottom  of  these  compartments 
without  admission  of  air  or  escape  of  gas. — W.  F.  F. 

Chamber  ovens;   Continuously   operated    for 

the  manufacture  of  coke  and  gas.     J.  Liitz,  Esseli- 
Bredeney.    Ger.  Pat.  307,987,  22.6.1C. 

The  invention  comprises  a  coking  oven  of  annular 
cross-section,  in  the  interior  and  around  the  cir- 
cumference of  which  chambers  are  arranged  for 
the  collection  and  passage  of  gas.  These  gas 
chambers  are  kept  cool  by  means  of  water  tubes. 
The  gas-collecting  chambers  are  provided  with 
outlets  for  high-grade  gas  at  their  upper  part  and 
for  low-grade  gas  at  their  lower  part. — J.  S.  G.  T. 

Combustion;  Process  of  .      P.  Valjean,   Santa 

Ana,  Cal.  U.S.  Pat.  1,2S0,59«,  1.10.18.  Appl., 
12.7.10. 
A  non-explosive  poor  mixture  of  gas  and  air  is 
mixed  with  a  non-explosive  rich  mixture  of  gas  and 
air  in  such  regulated  proportions  that  the  resulting 
combustible  mixture  burns  with  any  desired  type 
of  flame  from  luminous  to  non-luminous. — W.  F.  F. 


Power  gas;  Manufacture  of and  the,  recovery 

of  hydrocarbon  oils.  F.  W.  Chamier,  H.  J.  Craig, 
and  J.  F.  L.  Moeller,  London.  Eng.  Pat.  120,051, 
21.12.16.  (Appl.  1S,335/16.) 
A  generator  for  the  production  of  power  gas  is 
divided  by  a  horizontal  partition  into  two  chambers. 
Coal  is  fed  through  a  hopper  into  the  upper  chamber 
and  is  heated  to  450° — 650°  C.  by  means  of  a  mix- 
ture of  steam  and  a  portion  of  the  gas  generated  in 
the  lower  chamber,  introduced  either  through  a  per- 
forated grate  or  through  pipes.  The  coke  formed 
is  dropped  intermittently  into  the  lower  chamber, 
into  the  bottom  of  which  steam  is  admitted.  The 
gas  generated  in  each  chamber  is  drawn  off  at  the 
top,  that  from  the  upper  chamber  being  treated  for 
the  removal  of  hydrocarbons,  tar,  etc.,  and  that 
from  the  lower  chamber,  after  a  portion  has  been 
drawn  off  for  injection  into  the  upper  chamber, 
passing  through  an  apparatus  in  which  it  is  utilised 
to  produce  the  necessary  steam  and  then  into  the 
final  scrubbing  tower  together  with  the  first  por- 
tion of  gas.  The  horizontal  partition  may  be  dis- 
pensed with,  a  portion  of  the  gas  from  the  lower 
chamber  being  allowed  to  rise  directly  into  the 
upper  cooler  chamber,  into  which  steam  is  injected. 

— L.  A.  C. 

Hydrocarbons;  Formation  of  having  low  boil- 
ing points  from  hydrocarbons  having  high  boiling 
points.    1).  T.    Day,  Washington,  D.C.,  F.  Mac- 
donald,  Casper,  Wyo.,  and   R.  B.  Dav,  Swarth- 
more,    Pa.,  U.S.A.      Eng.   Pat.   113.204,  10.11.17. 
(Appl.  1G,89S/17.)    Int.  Conv.,  2.2.17. 
A  horizontal  combustion  chamber   of  metal  lined 
with  firebrick  is  connected  with  a  vertical  crack- 
ing chamber  similar  in  construction   to   the  com- 
bustion   chamber.       The    oil    under    treatment    is 
injected,  together  with   steam,  into  the  lower  end 
of  the  cracking  chamber,  in  which  it  comes  in  con- 
tact with  the  products  of  combustion  generated  in 
the  first  chamber,  and  the  vapours  are  led  off  at  the 
top  to  a  condenser.     Carbon  deposited  in  the  crack- 
ing chamber  may  be  removed  without  interruption 
of  the  process  by  admitting  an  excess  of  air  into 
the  combustion  chamber.       The  temperature   em- 
ployed in  the  chamber  varies  from  700°  F.   (about 
370°  C.)  to  3000°  F.  (about  1050°  C),  and  pressures 
up  to  000  lb.  per  sq.  in.  may  be  used. — L.  A.  C. 

Hydrocarbon  materials;  Treatment  of  .    R.  K 

Dav,  .Swarthmore,  Pa.,  and  D.  T.  Dav.  Washing- 
ton, D.C.  U.S.  Pat.  1,280,179,  1.10.1S.  Appl., 
2S.9.17. 
The  vapours  generated  in  the  cracking  apparatus 
described  in  Eng.  Pat.  113,204  of  1917  (preceding) 
are  bubbled  through  a  body  of  oil  in  a  suitable  con- 
tainer, thus  preheating  the  oil  and  vaporising  the 
lighter  portions.  The  combined  vapours  are  washed 
in  a  scrubbing  tower  with  oil,  which  is  afterwards 
passed  to  the  preheater  and  cracking  chamber. 

— L.  A.  C. 

Hydrocarbon  materials  [gasoline];  Treatment  and 

refining  of  .     I).  T.  Day,  Washington,  D.C, 

and  R.  P..  Dav,  Swarthmore,  Fa.,  U.S.A.  Eng. 
Pat.  119,441,  10.11.17.  (Appl.  10,900/17.)  Int. 
Conv.,  28.9.17. 
In  order  to  purifv  gasoline  prepared  as  described 
in  Eng.  Pat.  113,204  and  U.S.  Pat.  1,280,179  (pre- 
ceding), the  temperature  at  the  outlet  end  of  the 
scrubbing  tower  is  maintained  at  190°  C,  all 
material  condensing  above  that  temperature  being 
returned  for  further  treatment.  The  vapour  leaving 
the  top  of  the  tower  passes  through  a  condenser 
and  the  condensed  gasoline  is  washed  successively 
with  sulphuric  acid,  water,  and  caustic  soda  solu- 
tion by  passing  it  upwards  through  tanks  contain- 
ing these  reagents. — L.  A.  C. 
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Hydrocarbons  [<•'   tow   boiling    point];  Apparatus 

for  producing [from  hydrocarbons  of  high 

boiling  point].  H.  It.  l>av,  Swarlhinnre,  Pa., 
r.s.A.  Kni:.  Pat.  120,230,  27.ii.l7.  (Appl. 
l&JKi)  17.) 

Pmhzated  nil  and  water  are  pumped  together  Into 
the  apper  end  of  a  cracking  tube  provided  with  a 
number  of  coils  situated  in  a  chamber  heated  from 
vim  i".  iiii,„ut  :vm  c.)  to  2000  i'.  (aboul  uoo°  c.). 
A i  the  lower  and  hotter  end  of  the  tube  (bore  is  a 
catalyst  of  nickel  chromium  stool  In  the  form  of  a 
woven  not.  The  cracked  vapours  are  led  off  through. 

iun  condensers,  In  the  tirsi   pf  which  the  i ling 

medium  is  the  oil  under  treatment,  which  is  thus 
preheated,  while  in  the  second  water  Is  used.  The 
cracking  tubes  are  arranged  in  a  battery  of  siv- 
each  being  supplied  by  means  of  a  separate  pump. 
An  air  pomp  Is  also  connected  with  the  top  of 
oaoh  cracking  tui><-  In  order  to  Mow  out  the  tube 
when  necessary  and  remove  deposits  of  carbon. 
a  temperature  of  1100°P.  (about  690°  O.)  and  a 
iv  of  150  lb.  per  so.,  in.  in  the  cracking  tubes 
are  stated  to  give  excellent  results.-   i..  a.  0. 

Hydrocarbon    products;    Extraction    of  from 

shales  and  coal.    D.  T.  Day,  Washington,  D.C., 

Assignor  to  V.  L.  i: I.  Denver,  Colo.    o.S.  Pat. 

L.280,178,  l.io. is.    Appl.,  28.9.17. 

Shali  or  coal  is  subjected  before  distillation   to 

tlie  solvent  action  of  an  acid  together  with  the 
vapours  obtained  by  the  destructive  distillation  of 
previously  treated  material. — L.  a.  c. 

[Mineral]  oil  refining  [by  distillation],  s.  Brick- 
man,  Oklahoma,  Okla.  O.S.  Pat.  1,279,506, 
24.9.18.     Appl.,  3.9.17. 

A  cvi.imuuiai.  casing,  spaced  from  the  sides  and  top 

of  a  fireproof  chamber,  is  provided  with  a  number 
of  partitions  slightly  inclined  to  the  verticil,  which 
are  Joined  at  their  upper  and  lower  edges  so  as  to 
form  a  number  of  oil  receptacles,  the  space  above 
the  receptacles  forming  a  vapour-blending  chamber. 
Oil  is  supplied  to  the  receptacles,  winch  are  heated 
by  means  arranged  between  the  receptacles  and  the 
bottom  of  the  casing,  an  additional  heating  means 

being  provided  on  ti \terior  of   the  easing.       A 

superheater  is  disposed  horizontally  between 
the  top  of  the  casing  and    the    top  of  the  outer 

chandler,    and    an    inlet    from    the    vapour-blending 

to  the  superheater  and  an  outlet   from  the 

latter  are  also  provided.—  1J.   X. 

Process  for  cleaning  waste  [lubricating]  . 

Patentlerte  Oelreinigungs-Fabrlk  A.-G.,  Buda- 
Gter.  Pat.  300,943,  11.10.10.  Int.  Conv., 
2.6.16. 
Tin:  dirty  oil  is  mixed  with  solid  absorbent  sub 
stances  which  are  unaffected  by  oil  and  by  water. 
added  preferably  in  the  form  of  a  powder,  so  as  to 
produce  a  pasty  mass  which  is  then  subjected  to 

compression.       Suitable     substances    arc     sawdust. 

shavings,  and  the  like,  also  cotton  and  tow. 

—J.  F.  B. 

Asphalts;  Process  for  il,<   manufacture  of  artificial 

■ .      u.  Blum,    Berlln-OrUnewald.      Ger.  Pat. 

307,961,  10.1.18. 
Instead  of  the  usual  asphalt  materials,  bituminous 
minerals  are  employed,  particularly  alum  ore  (alum 
earth),  In  combination  with  other  known  materials. 

The  composition   Is  used    instead  Of  tars  or  pitches. 

together  with  limestone  for  stamped  asphalt,  and 
on  account  of  Its  high  content  of  sulphur  it  shows 
some  similarity  to  natural  Trinidad  asphalt. 

—J.   F.   B. 


Petroleum   and   other    hydrocarbons;  Method  for 
treating   to    produce   hydrocarbons   having 

lower  boiling  points.     C.  P.  lMibbs,  Wilmetto,  111., 

U.S.A.  Bng.  Pat.  112,010,  ::i.  10.17.  (Appl. 
16,868  I7.i     Int.   Conv.,   27.11.16. 

Si  t   U.S.  Pat.  1,231,609  of  1!>17;  this  J.,  1917,  921. 
Hydrocarbons;    l  aporising and     producing 

hydrocarbons     liaiing     low     boiling     points     from 

hydrocarbons  inning  high  boiling  points.  I).  T. 
Day,  Washington,  D.C.,  and  u.  p..  Day,  Swarth- 
more,  Pa.,  r.s.A.  Bng.  Pat.  119,440,  10. n.i7. 
(Appl.  10,899,  17.1     Int.  Conv.,  28.9.17. 

so  D.S.  Pat.  1,280,179  of  1918;  preceding. 
Oas-flred  furnaces.    Bng.  Pat.  120,076.    Sec  I. 

Bringing  </uses  and  liquids  into  contact.     Eng.  Tat. 
120,^01.    See  I. 

Cooling   distillation    residues.       Eng.   I'at.    120,329. 
See  IIb. 

Ammonium    chloride,  etc.     Eng.   Pat.  119,971.     See 
VII. 


IIb.-DESTRUCTIVE  DISTILLATION  ; 
HEATING  ;  LIGHTING. 

Decolorising  carbon.     Zerban  ami  Freeland.     Bei 
XVII. 

Patents. 

Distillation   or    carbonisation   of  eoul   and   cannel; 

Apparatus    for    the  .     J.  T.   Key,   Ashbourne. 

Bng.  Pat.  120,139,  14.12.17.     (Appl.  18,578/170 
A  m  MBER  of  retorts  in  which  eoal  or  cannel  is  car- 
bonlsed  are  connected  with  a  mixing  chamber  pro- 
vided with  a  series  of  perforated  grids.       When  the 

process  of  carbonisation  of  the  coal  in  the  retort 

is  completed,  steam  is  introduced  by  a  series  of 
Jets  into  the  incandescent  retort  and  passes  through 
the  coke  into  the  mixing  chamber.  The  gas  from 
contiguous  retorts  entering  the  mixing  chamber  is 
tints  subjected  to  the  influence  of  this  steam  and 
a  separation  of  the  heavier  impurities  iu  the  gas 
is  elieeteii.— J.  S.  G.  T. 

Distillation   of  carbonaceous  substances;  Destruc- 
tive   .    s.  N.  Wellington,  London.    Bng.  Pat. 

120,223,  30.7.17.     (Appl.  10,978/17.) 
'I'm  gas  ami  vapour  produced  by  the  low  tempera- 
ture   distillation    of    carbonaceous    substances    is 

i  ooled  and  passed  through  a  tar  extractor  to 
ire  tar,  and  is  then  passed  through  a  heat 
exchanger  in  which  it  is  heated  by  means  of  pro- 
ducer gas.  A  form  of  heal  exchanger  consisting  of 
a  series  of  vertical  tubes  enclosed  in  a  casing  is 
more  particularly  described.  The  gas  passes  down- 
wards through  the  tubes  in  one  hair  of  the  casing 

and  upwards  in  the  remaining  lubes.     The  heating 

gases  circulate  In  the  casing  in  counter-current  to 
the  gas  to  be  heated.  The  gas  thus  reheated  is 
passed  direct  to  a  saturator  lo  recover  its  ammonia. 

—J.  S.  G.  '£. 

Distillation   of  carbonaceous  substances.       E.  R. 

Sutclitl'e,  Leigh,  Assignor  to  Pure  Coal  Briquettes, 
Ltd.,  Cardiff.  D.S.  Pat.  1,279,172,  17.9.18.  Appl., 
12.4.15. 

A  i  o  ,iixi  m's  process  of  carbonisation  is  carried  out 
in  a  series  of  ovens  so  connected    that   the    heat 
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necessary  for  the  distillation  of  the  charge  in  an 
oven  is  obtained  by  the  combustion  of  gas  which 
has  'been  preheated  by  passage  through  another  oven 
of  the  series.  The  charges  in  the  several  ovens  are 
distilled  in  succession,  and  the  hot  gases  pass 
through  other  ovens  of  the  series,  thereby  heating 
the  charge  in  such  ovens. — J.  S.  G.  T. 

Cooling  of  hot  residues  from  distillation  processes. 
B.  E.  D.  Kilburn,  London.  From  Sulzer  Freres, 
Soc.  Anon..  Winterthur,  Switzerland.  Eng.  Pat. 
120,320,  7.3.18.  (Appl.  3007/18.) 
The  residual  material  from  the  distillation  process, 
e.g.,  coke,  is  discharged  into  a  series  of  water- 
jacketed  receptacles.  The  water  jackets  are  all 
connected  with  a  suitable  steam  generator,  and  are 
surrounded  with  air  chambers  furnished  with  baffle- 
plates.  Air  is  circulated  by  means  of  a  blower 
through  the  closed  circuit  consisting  of  the  recep- 
tacle containing  the  coke  and  the  air  chambers, 
whereby  the  heat  of  the  coke  is  transferred  to  the 
water  in  the  jackets.  The  rate  of  circulation  of  the 
air  can  be  varied  and  the  direction  of  the  circula- 
tion reversed. — J.  S.  G.  T. 

Electric  [incandescence']  lamp.  J.  A.  Orange,  Sche- 
nectady, N.Y.,  Assignor  to  General  Electric  Co. 
U.S.  Tat.  1,270,415,  17.9.18.  Appl.,  12.9.14. 
An  electric  lamp  comprises  an  envelope  filled  with 
an  inert  gas,  such  as  argon,  at  a  pressure  of  about 
150  to  200  mm.  of  mercury.  Tungsten  electrodes,  of 
about  40  "  mils  "  diameter  and  separated  by  a 
space  of  about  2  to  10  "  mils,"  are  so  proportioned 
in  shape  and  mass  as  to  be  adapted  for  heating 
to  incandescence  by  an  arc  operating  between  the 
electrodes,  "at  a  lighting  efficiency  materially 
higher  than  one  watt  per  candle  power."  The 
current-carrying  conductors  for  the  electrodes  have 
a  diameter  of  about  20  "  mils,"  but  adjacent  to  the 
electrodes  have  a  cross  section  equal  to  a  diameter 
of  4  to  8  "  mils."--B.  N. 

Ionic  discharges  [for  light  projection  apparatus]: 
Method  of  controlling  and  apparatus  for  produc- 
ing    .    D.  F.  Comstock,  Brookline,  Assignor 

to  Kalmus,  Comstock,  and  Wescott,  Inc.,  Boston, 
Mass.  U.S.  Pat.  1,279,990,  24.9.18.  Appl.,  14.11. Hi. 

See  Eng.  Pat.  110,082  of  1010;  this  J.,  1918,  4  a. 


III.-TAR   AND   TAR   PRODUCTS. 

Tars  distilled  from  bituminous  coal  in  hand-fired 
furnaces.  S.  H.  Katz.  U.S.  Bureau  of  Mines, 
Tech.  Paper  195,  191S,  20  pages. 

The  quantity  and  composition  of  the  tar  produced 
in  two  types  of  hand-fired  furnaces  were  deter- 
mined. The  one  furnace  had  a  grate  area  of  about 
1  sq.  ft.,  the  other  a  grate  area  of  about  30  sq.  ft. 
A  fuel  bed  of  6  in.  depth  was  maintained.  The 
air  supply  was  measured.  Various  rates  of  firing 
were  employed.  Samples  of  gas  were  withdrawn 
by  water-cooled  sampling  tubes  inserted  radially  at 
various  points  below,  above,  and  at  the  surface  of 
the  fuel  bed.  The  tar  and  soot  contained  in  the 
samples  of  gas  were  retained  by  an  alundum 
thimble  containing  asbestos,  and  were  extracted 
with  benzol  in  a  Soxhlet  apparatus.  The  tar  was 
i-idlected  over  a  period  of  months  before  sufficient 
was  obtained  for  experimental  purposes.  The 
main  conclusions  are  as  follows  :  Qualitatively,  the 
tars  obtained  were  much  the  same  as  Jones  and 
Wheeler's  "  primary  volatile  matter  "  (this  J., 
1914,  192).  When  coal  is  added  to  fires  in  uniform 
quantities    and    at    short    regular    intervals,    the 


greatest  quantity  of  tar  in  the  gases  is  at  the  sur- 
face of  the  bed.  At  a  point  1  ft.  above  the  bed  of 
coal  burning  in  a  large  hot  furnace  at  moderately 
rapid  rates,  practically  all  tar  had  disappeared. 
Naphthalene  and  anthracene  were  absent  from  the 
tars  collected.  The  tar  that  escapes  burning  is 
decomposed  to  soot  and  fixed  gases,  and  such  de- 
composition occurs  in  less  than  01  sec. — J.  S.  G.  T. 


s-ChlorobenzenedisiUphonic  acid  and  some  of  its 
derivatives.  S.  C.  J.  Olivier.  Rec.  Trav.  Chini. 
Pays-Bas,  191S.  37,  307—314. 

l-Chlorobeuzene-3.5-disulphonlc  acid,  decompos- 
ing at  100°  C,  is  obtained  by  heating  chlorobenzene 
with  five  times  its  volume  of  fuming  sulphuric  acid 
containing  20%  of  sulphur  trioxide  at  300°  C.  for 
six  hours.  It  yields  a  dichloride,  in.pt.,  105-5° — 
106°  C,  which  when  heated  in  a  sealed  tube  with 
phosphorus  pentachloride  for  four  hours  at  200° — 
210°  C.  yields  s-trichlorobenzene.  1-Chlorobenzene- 
2.4-disulphonic  acid  is  obtained  by  diazotising 
2.4-disulphanilie  acid  in  hydrochloric  acid  solution 
and  decomposing  the  product  with  copper. — W.  G. 


Diphenylamine ;  Nitro-derivatives  of .    H.  Ryan 

and    T.    Glover.    Proc.    Roy.   Irish   Acad.,    1918, 
34  [B],  97—105. 

Considerable  discrepancies  appear  in  the  literature 
of  the  nitrodiphenylamines.  With  the  object  of 
removing  these,  the  authors  have  prepared  a  series 
of  substances  by  synthetic  methods,  that  due  to 
Goldberg  (Ger.  Pat.  185,603),  in  which  aromatic 
amines  are  coupled  with  the  halogen  derivatives 
of  aromatic  nitrocompounds  in  nitrobenzene  solu- 
tion in  the  presence  of  potassium  carbonate  and 
cuprous  iodide,  being  chiefly  used.  The  follow- 
ing compounds  are  described  : — p-nitrodiphenyl- 
aniine,  m.pt.  133°— 134°  C,  which,  contrary  to 
Goldberg's  statement  (loc.  cit.),  yields  a  colourless 
solution  in  concentrated  sulphuric  acid:  m-nitro- 
diphenylnitrosamine,  colourless,  acicular  crystals,, 
m.pt.  S9°— 90°  C ;  2.4-dinitrodiphenylnitrosarnine, 
pale  yellow  prisms,  m.pt.  149° — 151°  C  (by  the 
action  of  isoamyl  nitrite  on  a  cold  solution  of  2.4- 
dinitrodiphenylamine  in  glacial  acetic  acid  :  at  a 
slightly  higher  temperature,  2.4.2'. 4'-tetranitrodi- 
phenylamine  slowly  separates):  3.4'-dinitro- 
diphenylamine,  pale  yellow  crystals,  m.pt.  210° — 
212°  C.  after  softening  at  205°  0. ;  2.4.6-trinitro- 
diphenylamine.  scarlet  red  prisms,  m.pt.  178°  C. ; 
2.4.3'-trinitrodiphenylamine,  brown  platy  crystals, 
m.pt.  193°— 194°  C;  2.4.3 '-trinitro-5-methyldiphenyl- 
amine,  dark  yellow  prisms,  m.pt.  100°  C.  (slight 
deeomp.) ;  2.4.4 '-trinitro-5-methyldiphenylamine,. 

straw-coloured,  prismatic  needles,  m.pt.  210°  C. 
(slight  deeomp.) ;  2.6.3'-triuitro-3-methyldiphenyl- 
amine  (?),  prismatic  needles,  m.pt.  199° C.  (de- 
eomp.): 2.4.2. '4'-tetranitrodiphenylamine,  brownish- 
prisms,  m.pt.  199°— 200°  C. ;  2.4.6.3'-tetranitrodi- 
phenylamine,  short  yellow  prisms,  m.pt.  210°  C. 
(corr.);  2.4.6.4 '-tetranitrodiphenylamine,  golden 
yellow  prisms,  m.pt.  222°  C.  wi-Nitrodiphenyl- 
nitrosamine  is  converted  by  nitric  acid  in  glacial 
acetic  acid  solution  into  trinitrodiphenylnitros- 
amine,  yellow  prismatic  needles,  m.pt.  184° — 185°  C. 
(deeomp.)  after  softening  at  about  170°  C.  2.4.3'- 
Trinitrodiphenylamine  yields  tetranitrodiphenyl- 
amine, yellow  crystals,  m.pt.  190°  C,  when  treated 
with  isoamyl  nitrite.  Under  similar  circumstances^ 
picrylaniline  gives  two  compounds  one  of  which. 
ui.pt  236°  C,  is  probably  2.4.6.2'.4'.0'-hexanitrodi- 
phenylamine,  whilst  the  other,  m.pt.  193°— 194°  C, 
appears  to  be  2.4.6.2'. 4'-pentanitrodiphenylamine. 

— H.  W. 


Aromatic  hydrocarbons.     Davidson.     See  II  *. 
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Patents. 

Sul  phonal  ion  of  [volatile]  hf/drooarOOns  anil 
hydrocarbon  derivatives.  »'.  K.  Downs,  Cliff- 
ilde,  N.-l..  Assignor  to  The  Barrett  Co.  D.S. 
Pats.  (A)  1,279,285  ami  u>)  1,279,296,  17.9.18. 
Aj.pl..  5.1.18. 

(a)  Bi  man,  or  other  volatile  hydrocarbon  or  hydro- 
carbon derivative,  is  treated  with  sufficient  sul- 
phuric acid  to  form  the  (lisulphoulc  acid,  first  at 
a  low  temperature  ami  atmospheric  pressure, 
whereby  the  non-volatile  bensenemonosulphonlc 
acid  is  formed,  ami  then  at  the  temperature  neces- 
sary for  the  formation  of  the  disulphoulc  aeid 
ibelow  260°  C.)  and  under  a  pressure  sufficiently 
reduced  to  remove  l  lie  water  of  reaction  and  main- 
tain the  acid  at  the  strength  required  for  the  com- 
pletion of  the  reaction. 

(b)  Benzene  is  Introduced  progressively  into  a 
body  of  BUlphonating  aeid  maintained  at  the  sul- 
phonatlng  temi>erature,  i.e.,  above  the  boiling  point 
of  benzene,  thereby  effecting  intimate  contact  of 
benzene  vapour  with  the  acid.  The  reaction  mix- 
ture, ns  in  (a),  is  subjected  to  a   reduced  pressure 

— L.   A.   C. 


Toluene;    Process    of   chlorinating    .      C.    C. 

Loomls,  Syracuse,  N.Y.,  Assignor  to  Seniet-Solvay 
Co.,  Solvay,  N.Y.  U.S.  Pat.  1,280,612,  1.10.18. 
Appl.,  18.10.17. 

Ton  kne  is  heated  witli  dry  bleaehing  powder  with- 
out the  addition  of  an  acid  or  other  substance  for 
decomposing  the  bleaching  powder.— L.  A.  C. 


IV.-COLOURING   MATTERS  AND  DYES. 

[Azo]  dyes  derived  from  bcnzidine-sulphone;  Syn- 

thesis  of  some  new  substantive  .     H.  Ryan, 

.1     Aigar,  and  P.   O'Connell.    Proc.   Roy.    Irish 
Acad.,  1918,  34  [B],  85—96. 

A  series  of  dyes  of  the  benzidine  type  has  been  pre- 
pared by  coupling  hydroxy-  and  ainino-compounds 
with  the  tetrazo-derivative  of  benzidine-sulphone- 
disulphonic  acid, 


SO,H 

-  \ 

BOsH 

)nh. 

/ 

\ 

\  soa/ 

The  dyes  have  been  isolated  in  the  form  of  pure 
sodium  salts;  they  act  as  direct  dyes  towards  cotton 
and  the  colours  are  unaffected  by  washing.  Pro- 
ducts have  been  obtained  with  the  following  sub- 
fauces,  the  shade  obtained  on  cotton  being  placed 
within  brackets  :  naphthionlc  aeid,  dark-blue, 
amorphous  powder  (purple);  /J-naphthylaniine,  red- 
dish amorphous  powder  (violet-red);  anaphthyl- 
amine,  dark-red  powder  (navy  blue):  salicylic  acid, 
reddish-brown  powder  (orange);  "R"  acid,  red- 
dish-blue powder  (violet-red);  "G"  acid,  reddish 
amorphous  powder  (pink);  "H"  acid,  dark -blue 
powder  (light  blue);  /3-naphthol-6-monosulphonie 
aeid,  dark-bluish  amorphous  powder  (light  purple); 
catechol,  dark-bluish  i>owder  (light  brown) ;  resor- 
cinol,  dark-bluish  powder  t maroon);  quinol,  brown- 
ish powder  (buff);  pyrogallol,  chocolate-brown 
powder  (buff);  gallic  acid,  dark-brown  powder 
(light  brown);  Bulphanillc  acid,  orange-red  amor- 
phous powder  (canary  yellow);  dlmethylaniline, 
dark-bluish  powder  (deep  purple).— H.  W. 


l/i:<m»,-  Action  of  potassium  ferricyanide  on 

in  alkaline  solution  ami  the  constitution  of  salts 
of  hydrowyanthraqvtnones,  it.  Seholl  and  A. 
Zlnke.    Ber.,  mis,  81,  1419—1485, 

Alizarin  Is  oxidised  to  2-hydroxy-1.4-naphtho- 
qulnone-3-vlnylglyoxylie  acid, 

H0.C1,H40,.0H  :  OH.CO.CO.H,  yellow  leaflets, 
m.pt.  about  230°  C.  (decomp.,  darkening  above 
150°  (.'.),  by  an  alkaline  solution  of  potassium  ferri- 
cyanide at  I  lie  ordinary  temperature.  (See  also 
.r.   ahem.  Soc.,  Jan.,  1919.)— C.  S. 

Anthraquinone-fluorenone    series;    Rearrangement 

reactions   in   the   ■ .     A.   Schaarschmidt    and 

J.  Herzenberg.    Ber.,  1918,  81,  1230—1237. 

A  MiiRAQUiNONE-2.1-fluorenoue  is  converted  into 
authraquinone-2.3-fluorenone  by  fusion  with 
potassium  hydroxide  at  220° — 230°  C.  and  treatment 
of  the  product  with  concentrated  sulphuric  acid. 
(See  also  J.  Chem.  Soc,  Jan.,  1919.)— G.  S. 

Vurcumin;   Synthesis   of  V.   Lampe.      Ber., 

1918,  81,  1347—1355. 
The  condensation  of  ethyl  sodioacetoacetate    and 
carbomethoxyferuloyl  chloride  yields  ethyl  o-carbo- 
niethoxyferuloylacetoacetate,  CO  CH  .O.C  H 

(OOHJ.CH:  CH.GO.CHICO.CH^.CO^h/,  froni 
which,  by  the  successive  processes  of  "hydrolysis, 
condensation  with  carbomethoxyferuloyl  chloride, 
and  hydrolysis,  are  successively  obtained  earbo- 
methoxyferuloylacetone,  dicarbomethoxydiferuloyl- 
acetone  (not  isolated),  dicarbomethoxydiferuloyl- 
methane,  and  diferuloylmethane,  the  last-named 
substance  being  identical  with  natuial  curcuniin, 
which  thus  has  the  constitution 
CH2(CO.CH:CH.C6Ha[OH.].OCHa),  suggested  by 
Milobedzka,  Kostanecki,  and  Lampe  in  1910  (this 
.T.,  1910,  1002;  see  also  J.  Chem.  Soc,  Jan.,  1919). 

— C.  S. 

pp'-Dihydroxy-  and  p-hydroxy-diciniiatnoylmethane; 

Syntheses  of .    V.  Lampe  and  M.  Godlewska. 

Ber.,  1918,  81,  1355—1360. 

The  syntheses  follow  the  same  course  as  that  of 
curcuniin  (see  preceding  abstract).  Ethyl  o-p-carbo- 
methoxyclnnamoylacetoacetate, 
C02CH3.O.C8H4.CH  :CH.CO.CH(CO.CH,).CO  C2HS, 
p-carbotnethoxycinnanioylacetone,  p-hydroxycinnaiii- 
oylacetone,  pp '-diearbomethoxydicinnamoyl- 

methane,  pp '-dihydroxydicinnamoylmethane,  and 
p-hydroxydicinnamoylmethane  are  described.  The 
last  two  compounds  are  compared  with  curcuniin 
with  respect  to  their  dyeing  action  on  unmordanted 
cotton  and  to  the  change  of  colour  produced  by  boric 
acid.     (See  also  J.  Chem.  Soc,  Jan.,  1919.)— C.  S. 

Isobrazilein   and    certain    related    anhydropyranol 

salts;  Synthesis  of .    /.     H.  G.  Crabtree  and 

R.  Robinson.  Chem.  Soc.  Trans.,  1918,  113,  859— 
880. 

DiimmoHCTKiN-  trimethy]  ether  (2-hydroxy-4-nieth- 
oxyplieiiyl  /?-3.4-dimethoxyphenylethyl  ketone), 
colourless  prisms,  m.pt.  84°  C,  obtained  by  reducing 
a  solution  of  veratrylidenepaeanol  in  acetic  acid  at 
"0°— S0°  C.  by  hydrogen  and  palladous  chloride,  was 
converted  into  isobrazilein  ferrichloride  trimethyl 
ether  by  boiling  with  zinc  chloride  and  anhydrous 
formic  acid  and  treating  the  cooled  solution  with 
dilute  hydrochloric  aeid  and  an  excess  of  concen- 
trated ferric  chloride  solution. 

A/i/n ■ndi.r  I.  IR.  Robinson  and  M.  R.  Turner].  The 
preparation  of  7-methoxy-2-phenyl-1.4-benzopyranoI 
anhydrochloride,  orange  needles,  m.pt.  102° — 103°  C. 
(decomp.),  and  of  7-methoxy-2.4-diphenyl-1.4-benzo- 
pyranol,  m.pt.  55° — 57°  C,  is  described. 
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Appendix  II.  [J.  A.  Prescott].  The  preparation  is 
described  of  7-hydroxy-4.3-indeno-1.2-benzopyrone, 
colourless  needles,  darkening  at  about  230°  C.  and 
becoming  blue  at  280°  C.  This  is  the  first  compound 
to  be  synthesised  the  molecule  of  which  contains 
the  brazilin  and  hoematoxylin  skeleton. — C.   S. 

Patents. 

Dye  [of  the  Sulphur  Black  type]  and  process  of 
making  same.  C.  Ellis,  Monrelair,  N.J.,  Assignor 
to  Ellis-Foster  Co.  U.S.  Pat.  1,279,307,  17.9.1S. 
Appl.,  20.0.16. 

Dyestuffs  of  the  Sulphur  Black  type,  free  from 
sulphur,  and  capable  of  being  dried  at  atmospheric 
pressure  without  decomposition,  are  prepared  by 
heating  a  nitrated  aromatic  phenol  (dinitrophenol) 
with  an  equivalent  quantity  of  an  aqueous  alkaline 
sulphide  under  a  pressure  equal  to  or  greater  than 
that  of  the  atmosphere  until  complete  reduction  of 
the  nitro  groups  is  effected. — L.  A.  C. 


Soluble  due  in  sheet  form.    F.  Fear,  Brooklyn,  N.Y. 
U.S.  Pat.  1,279,079,  24.9.1S.    Appl.,  15.2.1S. 

A  fibrous  web  is  produced  by  beating  unbleached 
paper  stock  composed  of  cotton  fibres  in  a  solution 
of  sulphuric  acid.  The  web  is  dried,  led  through 
a  dye-bath,  and  again  dried  so  as  to  crystallise  the 
dyestuff  upon  the  surface  of  the  web. — L.  A.  C. 

Anthracene  derivative  [pt/ranthridonc]:  Production 

of  an .  R.  Scholl,  Dresden.    Ger.  Pat.  307,399, 

11.11.16. 
A   new    compound,    pyranthridone    (this   J.,    191S, 
304  a),  applicable  in  the  dye  industry,  is  prepared 
by  the  action  of  dehydrating  agents  on  5-methy  1-3.4- 
phthalovl-S-(CO)-9-benzovlenephenauthridine. 

—J.  H.  L. 

Anthracene  dyes  and  process  of  making  same. 
R.  Bonn,  Mannheim,  Assignor  to  Badische  Anilin 
und  Soda  Fabr.,  Ludwigshafen,  Germany.  U.S. 
Pat.  1,280,048,  S.10.18.     Appl.,  8.5.15. 

See  Ens.  Pats.  100.5SO  and  100.5S1  of  1915;  this  J., 
1916,  831. 

Azo  due  and  process  of  making.     E.  F.  and  H.  W. 

Ehrhardt,     Birmingham.      U.S.     Pat.     1,281,243, 

8.10.18.     Appl.,  4.1.18. 
See  Eng.  Pat.  113,181  of  1917;  this  J.,  191S,  202  a. 


V.-FIBRES  ;  TEXTILES  j  CELLULOSE;  PAPER 

Patents. 

Viscose;  Manufacture  of  threads  fl'om  .     T.  H. 

Verhave,    The    Hague,    Netherlands.    U.S.    Tat. 

1,280,33S,  1.10.18.    Appl.,  23.2.15. 
See  Eng.  Pat.  24S5  of  1915;  this  J.,  1910,  250.     It  is 
specified  that  the  spinning  bath  should  contain  at 
least  •'  3  mols.  S04  ions  to  each  2  mols.  H-ions." 

Composition  or  pulp  [for  paper-making].  U. 
Okazaki,  Kitaguchi,  Assignor  to  H.  E.  Ridings. 
Yokohama,  Japan.  U.S.  Pat.  1,278,199,  10.9.1S. 
Appl.,  1.11.17. 

A  fibrous  composition  or  paper-making  pulp  is  pre- 
pared by  treating  sugar-cane  leaves  with  water, 
caustic  soda,  lime,  bleaching  powder,  and  sulphuric 
acid.— J.  F.  B. 


Paper;  Means  for  imparting  surface  finish  to . 

H.  P.  Howe,  Steep  Falls,  Assignor  to  Eastern 
Manufacturing  Co.,  South  Brewer,  Me.  U.S.  Pat. 
1,278,059,  10.9.18.  Appl.,  2.2.18. 
The  machine  comprises  a  pair  of  curved  finishing 
plates  covered  with  linen  fabric  which  is  maintained 
under  tension  on  the  convex  surface  of  each  plate. 
The  curved  plates  are  oscillated  in  tangential  con- 
tact with  each  other  between  a  pair  of  calender  rolls. 
Means  are  provided  for  feeding  sheets  of  paper 
between  the  two  oscillating  piotes  and  for  stacking 
them  in  a  receiving  box  after  passing  between  the 
rolls.  A  jet  of  air  is  directed  under  the  finished 
sheets  to  lift  them  from  the  finishing  plates  fox- 
delivery  to  the  slack.  Feeding  and  receiving 
arrangements  are  provided  on  both  sides  of  the 
machine  so  that  the  plates  are  utilised  in  both 
strokes  of  their  oscillation. — J.  F.  B. 

Paper;  Method  and  machine  for  making .    C.  E. 

Pope,  Springfield,  Mass.,  Assignor  to  Great 
Northern  Paper  Co..  Millinocket,  %Ie.  U.S.  Pat. 
1,279,756,  24.9.1S.  Appl.,  14.3.18. 
To  remove  the  paper  web  from  the  papermaking 
wire  at  the  beginning  of  the  operation  of  the 
machine  or  after  a  break,  a  narrow  strip  of  the 
paper  is  formed  at  one  edge  of  the  wire  and  two 
oppositely  directed  transverse  jets  of  air  are 
directed  against  the  two  edges  of  the  strip  at  the 
point  where  the  strip  leaves  the  wire,  so  as  to  meet 
behind  the  strip.  The  adhesion  of  the  strip  of  paper 
to  the  wire  is  thus  broken  at  this  point,  and  the 
strip  deflected  from  the  roller  so  as  to  fall  on  to 
the  press  roll  felf.— TV.  F.  F. 

Paper;  Manufacture  of  acid-  and  weatherproof . 

Heddernheimer  Kupferwerk  und  Siiddeutsehe 
Kabelwerke  A.G..  Abt.  Siiddeutsehe  Kabelwerke 
in  Mannheim.  Ger.  Pat.  307,807,  5.1.18. 
An  oxidising  agent  such  as  red  lead  or  the  like  is 
incorporated  with  the  paper  pulp  and  the  dry 
finished  paper  is  subsequently  impregnated  with  a 
drying  oil,  which  is  oxidised  in  the  paper  to  a 
coherent  protective  layer  capable  of  resisting  acids 
and  moisture. — J.  F.  B. 

Sulpfhite-cellulose  waste  lyes;  Purification  of  

hg   treatment    with    flue   gases.      H.   Achenbach, 
Nussdorf.     Ger.  Pat.  300,898,  17.0.15. 

The  spent  liquor  from  the  digester,  which  may 
undergo  a  preliminary  purification  by  spraying,  is 
fed  into  the  top  of  a  scrubbing  tower  packed  with 
stones  and  allowed  to  trickle  down  in  contact  with 
ascending  hot  flue  gases.  The  concentrated  liquor 
is  collected  at  Hie  bottom  of  the  tower,  whilst  the 
vapours  containing  sulphur  dioxide  and  volatile 
acids  pass  away  through  the  hood  of  the  tower, 
together  with  the  exhaust  gases,  into  a  horizontal 
lobular  cooler  containing  arrangements  which  facili- 
tate the  maximum  utilisation  of  the  cooling  water. 
The  condensed  water  containing  sulphur  dioxide  in 
solution  collects  in  the  lower  part  of  the  cooler  and 
is  drawn  off  to  a  reservoir  for  the  production  of 
fresh  liquor.  The  gases,  also  containing  some 
sulphur  dioxide,  pass  through  a  pipe  to  an  absorp- 
tion tower. — J.  F.  B. 

Sulphite-cellulose  waste  lyes;  Recovery  of  useful 

organic  and    inorganic  substances  from  by 

heating  in  autoclaves.    R.  W.  Strehlenert,  Gote- 

borg,  Sweden.     Ger.  Pat.  30S,144,  1.4.17. 

The  waste  lye  is  treated  in  an  autoclave  with  gases 

or  vapours  of  an  acid  character,  for  instance,  the 

exhaust  gases  from  the  sulphite  pulp  digesters  con- 
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talnlng  suijihur  dioxide.  The  gas  is  forced  Into  the 
autoclave  at  a  pressure  which  Is  substantially 
higher  than  thai  corresponding  to  the  temperature 
of  the  liquor  therein,  for  Instance,  with  the  liquor 
heated  al  IDC  0.  the  gas  pressure  mas  amount  to 
-<»  Mini.  The  liquor  may  be  heated  in  n  series  of 
Interconnected  pressure  vessels  fed  with  gas  from 
the  autoclave  in  front  of  them.  An  oxidising  gas, 
such  ns  air,  may  i><-  mixed  with  the  add  gases  em 
ployed  for  the  reaction.  The  sulphur  dioxide  In 
the  liquor  Is  converted  by  the  treatment,  according 
to  r  l « •  -  equation  3S<  >  280,+S,  Into  sulphuric  add, 
which  causes  the  predpltatlon  of  the  organic 
matter.— J.  F.  B. 

Paper  twine  or  yarn;   Manufacture  of  .     A.  D. 

Splcer,  and  J.   Splcer  and  Sons.   Ltd.,  London. 
Eng.  Pat  120,236,  iti.10.17.    (Appl.  l.",,207/17.) 


Cellulose  acclntr  a  ml  process  of  making  same.  Pro- 
a  m  of  making  cellulose  acetate-  Inst  tabic  in 
chloroform  ami  in  ohloroform-aloohol.  H. 
Dreyfus,  Basle,  Switzerland,  r.s.  Pats.  1,280,974 
and  1,280,975,  8.10.18.    Apple.,  4.5.15  and  15.0.10. 

Sef.  Fr.  Pat.  176,100  of  mil;  this  J..  1916,  40. 


Drying  yarns,  iute,  etc.    Eng.  Pat.  120,277.    .^'cr  XV. 


VI.-BLEACfflNG  ;   DYEING;   PRINTING; 
FINISHING. 

Patext. 

Fabric  dyeing  processes  [using  organic  solvents]. 
w.  P.  Thompson,  Liverpool.  From  V.  Plants, 
Marseilles,   Fiance.      Eng.   Pat.  119,881,   17.8.17. 

(Appl.  n, si",  i7.i 

Wool,  silk,  etc.,  are  dyed  with  basic  dyestuffs  dis- 
solved in  carbon  tetrachloride,  to  which  alcohol 
may  be  added,  in  the  presence  of  a  mordant  termed 
"  gallo  oleale  of  ammonia."  The  mordant  is  pre- 
pared by  mixing  55  parts  of  triolein,  5-5  of  alcohol, 
1  of  gallic  add,  and  13  of  22%  ammonia  solution,  and 
stirring  until  saponification  Is  complete.  The  dye- 
t>ath,  suitable  for  dyeing  66  lb.  of  material,  is  com- 
IKjsed  of:  carbon  tetrachloride,  205  galls.;  alcohol, 
17  galls.;  mordant,  41  lb.;  basic  dyestuff,  22  lb. 
The  mixture  is  heated  to  145°  F.  (62-5°0.)  and 
dyeing  is  carried  out  in  an  iron  vessel  with  occa- 
sional agitation  for  3 — 4  hours.  liming  the  opera 
tlon  an  electric  current,  preferably  of  260  amps,  at 

45H    VOltS,    is    passed    through    the   bath.     The    dyed 

material  Is  drained  In  a  hydro-extractor,  dried,  and 

treated  In  a  vat  containing  a  solution  of  0-5  lb.  of 
••  gallo-oleate  of  ammonia  "  In  33  galls,  of  pel  roleum 

spirit,  and  anally  rinsed  in  fresh  petroleum  spirit. 

—J.  F.   15. 


VII.-ACIDS  ;    ALKALIS  ;    SALTS  ;    NON 
METALLIC   ELEMENTS. 

Nitre  cake:  Summary  of  the  literature  on  the  solu- 
bility of  systems  relating  to .    H.  W.  Foote. 

J.  Ind.  Eng.  Chem.,  1918,  10.  896—897. 

A  hcsimk  of  the  literature  dealing  with  the  solu- 
biiiiv  relationships  of  the  systems,  Na  SO. — H  SO 
II  0,   Na  SO     i;si  >     II  o,  and  RSO.— H  SO.— 
BLO.-J.   F.  s. 


Xitrc  cake:  ReOrystalUsation   of  .     B.   Saxlon 

J.  Ind.  Eng.  Ohem.,  1918,  10,  897—901. 
D&HTO  the  solubility  data  of  D'Ans  and  Pascal  (this 

J.,  1906,  534;  1917,  594)  equations  have  been  de 
veloped  for  the  efficient   working  of  ihe  following 

processes:    (11  separation  of  any  one  solid  phase  Of 

the  system  Na  .so,— ILSO,  H.O,  (2)  separation  of 
a  stated  amount  of  one  solid  phase  of  the  same 
system,  (3)  separation  of  the  maximum  amount  of 
each  solid  phase.  These  equations  are  for  the  tem- 
peratures 0°  0.  and  25°  0.  Leaching  processes  are 
outlined,  by  means  of  which  sulphuric  acid  may  be 
Concentrated  In  the  solution  and  sodium  sulphate 
in  the  solid.  II  is  found  experimentally  that  this 
separation  can  be  carried  out  more  efficiently  at  0° 
than  at  25°  C— J.  F.  S. 

Kaolin  rich  in  iron;  Utilisation  of [ for  manu- 
facture of  alum  or  aluminium  sulphate].  ,T. 
Milbaoer  and  F.  Skutil.  Chcm.-Zeit.,  1918,  42, 
525—527. 

Foa  the  manufacture  of  alum  or  aluminium  sulphate 
from  kaolin  containing  a  large  proportion  of  iron. 
the  besl  method  consists  in  healing  the  mineral 
at  700°  C.  with  the  addition  of  sawdust ;  air  must  be 
excluded  during  the  heating.  The  calcined  materia) 
is  then  heated  with  sulphuric  acid  (50°  B.,  sp.  gr. 
1-53);  the  ferrous  sulphate  remains  in  solution  when 
the  aluminium  sulphate  is  separated  by  crystallisa- 
tion. Traces  of  ferric  sails  may  be  removed  from 
the  aluminium  sulphate  solution  by  adding 
potassium  ferrocyanide  and  filtering,  a  small  quan- 
tity of  kieselguhr  being  added  to  facilitate  the  mira- 
tion. If.  after  the  iron  salts  have  been  reduced, 
the  aluminium  sulphate  is  allowed  to  crystallise  in 
an  atmosphere  free  from  oxygen,  the  crystals 
obtained  contain  but  very  Utile  iron.— W.  r.  S. 

Carbon  monoxide;  Oxidation  of in  contact  with 

copper.  K.  A.  llofmann.  Ber.,  1U1S,  51,  1334— 
1340. 
In  contact  with  metallic  copper  moistened  with 
aqueous  potassium  hydroxide,  carbon  monoxide 
mixed  with  air  is  oxidised  two  or  three  times  more 
rapidly  than  it  is  when  in  contact  with  a  copper 
oxide  surface  of  the  same  area.  The  copper  is  con- 
verted into  a  peroxide,  Cu„03  or  Cu02,  which  is  the 
active  oxidising  agent.  The  rate  of  oxidation  is 
increased  when  the  copper  surface  is  coated  with 
a  trace  of  iridium.  (See  also  J.  Chem.  Soc,  Jan., 
1919.)— C.  S. 

Carbon  monoxide;  Activation    of by  metallic 

copper,  the  producer  gas-cell,  ami  the  electro- 
motive munition  of  alkali  formates.  K.  A. 
llofmann.  Ber.,  191S,  51,  1520— 1537. 
The  author's  discovery  (see  preceding  abstract )  that 
carbon  monoxide  can  be  rapidly  oxidised  at  the 
ordinary  temperature  has  enabled  him  to  realise 
the  producer  gas-cell  0„  |  Cu  |  alkali  |  Cu  |  CO,  and 
the  drawbacks  of  most  of  such  cells  have  been  over- 
come (subject  of  a  censored  patent).  The  E.M.F. 
(CO-*f,r>  i  is  found  to  be  1-32  volts  at  20°C,  which 
compares  well  with  the  value  1-343  at  17°  C.  calcu- 
lated by  Xernsl  and  von  Wnrlenberg  from  the 
dissociation  of  carbon  dioxide.  (See  also  J.  Chem. 
Soc,  Jan.,  1919.)  -C.  S. 

Hydrogen;  Detection  ami  determination  of  hydro- 
gen   phosphide   in J.    Soyer.    Ann.   Chim. 

Analyt,  1918,  23,  221—225. 

Hydrogen  prepared  for  aeronautical  purposes  by  the 

action  of  sodium  hydroxide  on  ferrosilicon  always 
contains  traces  of  hydrogen  phosphide  (from  1  In 
13,000  to  1  in   ln.000  vols.,  or  less).     The  presence  of 
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the  hydrogen  phosphide  may  be  detected  by  the 
green  coloration  of  the  flame  when  the  gas  is  burnt 
from  a  platinum  jet,  by  the  spectrum  (phosphorus 
lines)  exhibited  by  the  flame,  and  by  the  detection 
of  phosphoric  acid  when  a  drop  of  water  is  held  in 
the  flame  for  15  sees,  and  then  tested  with  molybdic 
acid  reagent.  To  determine  the  hydrogen  phosphide, 
from  2  to  20  litres  of  the  hydrogen  is  conducted 
together  with  a  large  excess  of  air  to  a  platinum 
jet  fitted  in  a  silica  tube  heated  to  bright  redness. 
This  tube  is  inclined  slightly,  and  the  lower  end  is 
cooled  and  connected  with  a  series  of  absorption 
vessels  containing  water.  The  combustion  of  20 
litres  of  the  gas  takes  about  1  hr.  At  the  end  of 
the  operation,  the  contents  of  the  absorption  vessels 
are  transferred  to  a  basin,  the  silica  tube  is  also 
rinsed  out  with  water,  and,  after  the  addition  of 
5  grms.  of  ammonium  nitrate,  the  solution  is  con- 
centrated to  about  40  c.c,  and  the  phosphoric  acid 
precipitated  in  the  usual  way  with  molybdic  acid 
reagent.  If  the  yellow  precipitate  obtained  is  very 
small,  its  quantitv  mav  be  determined  eolorimetrie- 
ally.— W.  P.  S. 

Gas  purification.     Parrish.     .See  IIa. 
•        Lime-alumina-silica.    Neumann.     See   X. 
Colloidal  silicic  acid.     Mary.     .See  XVII. 

Patents. 

Sulphuric  acid   [and  zinc];  Manufacture  of   . 

J.  F.  Cullen,  Midvale,  Utah,  Assignor  to  United 
States  Smelting,  Refining,  and  Mining  Co.  U.S. 
Pat.  1,278,308,  10.9.18.  Appl.,  13.9.17. 
Is  a  cyclic  process,  zinc  ore  is  dissolved  in  sulphuric- 
acid,  manganese  dioxide  (ore)  is  added  to  the  solu- 
tion, and  the  mixture  is  treated  with  sulphur 
dioxide  to  produce  a  solution  of  zinc  and  manganese 
sulphates.  The  latter  is  then  electrolysed,  an  in- 
soluble anode  being  employed,  under  conditions 
whereby  zinc  is  deposited  at  the  cathode  while 
sulphuric  acid  and  manganese  dioxide  are  produced 
at  the  anode.— W.  E.  F.  P. 

Evaporating  furnaces  for  surface  heating,  particu- 
larly for  the  concentration  of  acids.  Chem.  Fab. 
zu  Schoningen,  and  R.  Vetterlein.  Ger.  Pat. 
307,564,  27.8.10. 
The  liquid  to  be  evaporated  and  the  heating  gases 
are  passed  in  contact  in  opposite  directions  and  in 
a  horizontal  zig-zag  path  through  the  evaporator, 
consisting  of  a  metal  pan  built  in  a  masonry  setting. 
and  through  a  preliminary  evaporator  consisting 
of  a  reaction  tower  built  above  one  end  of  the  metal 
pan.  The  liquid  is  sprayed  into  the  top  of  the  tower, 
which  may  be  filled  with  packing,  and  meets  the 
ascending  exhaust  gases  from  the  main  evaporator: 
it  is  collected  in  the  pan  beneath  and  flows  in  con- 
tact with  the  furnace  gases  through  the  pan,  which 
is  divided  by  partitions  into  zig-zag  channels,  to 
the  outlet  near  the  furnace.  The  pan  may  be  con- 
structed of  wrought  iron,  and  supported  on  pillars 
in  the  masonry  setting.  In  the  evaporating  space 
all  baffling  obstructions  are  avoided,  and  doors  are 
fitted  in  the  walls  at  the  ends  of  the  channels  to 
facilitate  cleaning  of  the  trough. — J.  F.  B. 

Aluminous  compounds  [from  clay,  etc.];  Production 

of  .      W.   B.   Llewellyn,   H.   Spence.   and   P. 

Siience  and  Sons,  Ltd..  Manchester.  Eng.  Pat. 
119,924.  (Appls.  15,711.  29.10.17  and  3152.  22.2.18.) 
Addition  to  112,SS1,  11.5.17  (this  J.,  1918,  149  a). 

A  hot  or  boiling  solution  of  sulphuric  acid,  or  of 
aluminium  sulphate  containing  free  sulphuric  acid, 


is  circulated  repeatedly  through  a  mass  composed 
of  small  lumps  of  clay,  fireclay,  lithomarge,  or 
similar  material,  preferably  ignited  previously, 
until  the  alumina  is  completely  extracted  from  the 
material,  and  a  concentrated,  acid  or  basic  solu- 
tion of  aluminium  sulphate  is  obtained  for  use  as 
such  or  for  conversion  into  other  compounds  of 
aluminium.  The  process  is  more  particularly 
applicable  to  clays,  etc.,  possessing,  naturally  or 
as  the  result  of  ignition,  a  structure  permitting  of 
ready  circulation  of  liquid  through  the  mass. 
Aluminous  minerals  containing  much  potash  are 
unsuitable.— W.  E.  F.  P. 

Ammonium     chloride    from     ammoniacat      liquor; 

Recovery  of ,  with  the  extraction  of  cyanides 

and  other  valuable  products.     H.  Baker.  Barrow- 
in-Furness.      Eng.    Pat.    119,971,    22.1.18.     (Appl. 
1211/1S.)      Addition   to   112,329,   17.1.17    (this   J., 
1918,  88  a). 
After  the  removal  of  free  ammouia  by  boiling,  the 
liquor   is   concentrated   or  evaporated   to    dryness 
before    recovering    the    cyanides    and    ammonium 
chloride  by  the  original  process.     The  waste  gases 
from  the  ammonia-recovery  plant  are  employed  to 
precipitate  any  metals  remaining  in  solution  after 
recovering  the  cyanides. — W.  E.  F.  P. 

Caustic  suda   and   the  like;  Machine  or  apparatus 

for  breaking  up  or  pulverising .    W.  Blacker, 

Stalvbridge.  Eng.  Pat.  120,309,  21.1.18.  (Appl. 
1154/18.) 
Ih  an  apparatus  for  breaking  up  caustic  soda,  etc., 
which  has  been  allowed  to  set  in  drums  or  other 
containers,  the  container  is  struck  repeatedly,  and 
in  different  places,  by  a  power  hammer  having  one 
or  more  striking  heads,  whilst  supported  upon  and 
moved  by  a  mechanical  cradle  actuated  by  the 
hammer  device. — W.  E.  F.  P. 

Cream  of  tartar  from  icinc-lees.  H.  Tobler,  Hackeu- 
sack,  N.J.  U.S.  Pat.  1,278,257,  10.9.18.  Appl., 
9.11.17. 
A  mixture  of  wine-lees  and  sulphuric  acid  of 
strength  10°  B.  (sp.  gr.  1074)  is  heated  to  about 
00°  C,  with  agitation,  and  filtered,  and  the  solution 
is  treated  with  potassium  compounds  and  alkali  to 
produce  cream  of  tartar.  The  mother  liquor,  from 
which  the  latter  is  separated,  is  treated  with  a 
calcium  salt  to  precipitate  calcium  tartrate  which 
is  added  to  a  subsequent  charge  of  wine-lees. 

— W.  E.  F.  P. 

Cyanogen   compounds;  Production  of  .      J.   D. 

Morgan.  New  York.     U.S.  Pat.  1,278,493,  10.9.18. 

Appl.,  30.6.17. 
An  intimate  mixture  of  an  alkali-metal  compound 
and  carbonaceous  matter  is  showered  into  a  heated 
reaction  chamber  in  which  an  atmosphere  consisting 
largely  of  nitrogen  is  maintained.  The  cyanogen 
compound  formed  adheres  to  the  walls  of  the 
chamber,  and  is  removed  periodically  while  in  a 
plastic  condition.— W.  E.  F.  P. 

Barium  chloride,  magnesium  chloride,  etc.;  Process 

for  the  production   of  .      S.  H.  Dolbear  and 

J.  W.  Beckman,  San  Francisco,  Cal.  U.S.  Pat. 
1.279.090,  17.9.18.  Appl.,  5.10.15. 
A  barii'm  compound  is  mixed  with  sodium  chloride. 
heated  to  1500°— 2500°  F.  (81a°— 1370°  CO.  and 
treated  with  water,  whereby  the  sodium  chloride 
dissolves  and  the  barium  compound  remains  in  a 
finely  divided  condition.  The  mixture  is  evapor- 
ated to  dryness,  mixed  with  silica,  and  again  heated 
j  to  the  above  temperature. — W.  F.  F. 
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Alum;  Prooeta  «/  making  .     E.    \v.    Haslup, 

Bronxville,  N.Y.,  and  B.  A.  Peacock,  Philadelphia, 
Pa.     0.8.  Tat.   1,279,108,  17.9.18.     Appl..  7.11.17. 

A.v  alknll-motul  alum  is  made  from  a  mixture  of 
a  mineral  containing  alkali  metal  compounds  (e.g., 
"green  Band")    and    bauxite  by    digesting    with 

BUlphnriC  arid    in   a   closed   Ileal  -insulated   vessel. 

-C.  A.  K. 


Potassium    sulphate:    Process    of    obtaining    . 

B.  A.  Peacock,  Philadelphia,  Pa.,  Assignor  to 
Haslup  and  Peacock,  Inc.,  New  York.  U.S.  Pat. 
1.279,145,  17.9.1*.    Appl.,  8.2.1S. 

I'm  issium  in  the  form  of  sulphate  Is  extracted  from 
n  hydrous  mineral,  such  as  glauconite,  by  mixing 
it  with  aluminium  sulphate,  I  lie  latter  being  present 
in  a  quantity  only  slightly  in  excess  of  that  required 
to  supply  sufficient  sulphuric  acid  to  combine  with 
the  potassium  present.  The  mixture  Is  heated  to 
a  temperature  above  100°  C.  to  form  potassium 
sulphate,  which  is  then  extracted  by  means  of 
water. — B.  N. 


Cerium-group    metals;   Process  of  obtaining   com- 
pounds of from  monaeite  sands.   W.  S.  Chase, 

Lakewood,  Ohio,  Assignor  to  National  Carbon 
Oo.,  Inc.  U.S.  Pat.  1,279,257,  17.9.18.  Appl., 
20.11.10. 

Compounds  of  metals  of  the  cerium  group  are 
obtained  by  decomposing  monazlte  sands  by  sul- 
phuric acid,  ami  then  adding  sodium  btsulphate  to 
precipitate  double  sulphates  of  sodium  and  these 
metals. — B.  N. 


Perhalates  [sodium  perclilorate  \;  Process    of    pro- 
ducing   .     B.  P.  Schoch  and  R.  H.  Pritchett, 

Austin,  Tex.     U.S.  Pat.  1,279,593,  24.9.18.     Appl., 
18.4.18. 

Sodium  perchlorate  is  produced  by  electrolysing  an 
acid  solution  of  sodium  chlorate,  an  anode  of  gas 
retort  carbon  being  employed. — W.  E.  F.  P. 


Catalytic  substances;  Manufacture  of  active  . 

b\  Muller,  Freiburg.     Ger.  Pat.  307,380.    26.3.16. 

Compux  salts  of  the  heavy  metals,  known  as 
'•  Werner  salts,"  are  heated  in  absence  of  air  at 
temperatures  not  exceeding  those  at.  which  the 
catalytic  reaction  is  to  be  carried  out.  The  salts 
may  be  heated  either  in  their  original  form  or 
distributed  on  carrier  masses  in  a  current  of  nitro- 
gen, or  in  an  atmosphere  of  one  or  more  of  the 
gases  with  which  the  catalytic  agent  is  to  be  used. 
Alternatively,  the  "Werner  sails"  may  be  finely 
divided  and  heated  In  the  presence  of  liquids,  except 
in  the  ease  of  the  complex  salts  of  the  platinum 
metals  Intended  (or  use  as  catalysts  in  the  process 
of  fat  hardening.  The  "Werner  salts"  comprise 
double  salts  and  complex  salts,  such  as  potassium 
chromioyanide.  ammonium  ferrimolybdate,  nltrato- 
purpureonltrate,  sodium-ammonium  cobalt ieyanide, 
and  carbonatoiientainminc  cobalt  nitrate  for 
ammonia  synthesis,  cerocoball  nitrate  for  (he  pro- 
duction of  formaldehyde  from  methane  and  oxygen. 
hexaquochromium  acetate  for  the  production  of 
indole  from  met  h.vl  o  toluidine  and  hydrogen,  hex- 
aquochromium propionate  for  production  of 
camphor  from  a  solution  of  borueol  in  paraffin  oil. 
luteochromlum  ferrieyanlde  for  oxidation  of 
ammonia,  and  cobalt  hydroxouitrite  for  production 
of  sulphur  dioxide  from  sulphur  dioxide  and  excess 
"f  oxygen. — J.  F.  B. 


chalk:    Light    precipitated   and   processes  of 

muking  same.  N.  Stat  ham,  Hastlngs-on-Hudson, 
N.Y..  U.S.A.  Bug,  Pat.  120,219,  26.7.17.  (Appl. 
10,780/17.) 

See  U.S.  Pat.  1,266,339  of  1918;  this  J.,  1918,  415  a. 

Tungsten  and  nitrogen;  Producing  compounds  con- 
taining   .    ('.  I'.oscli  and  A.  Mittasch,  Assignors 

to  lladisehe  Anllln  und  Soda  Fabrlk,  Ludwigs- 
hafen,  Germany.  I\S.  Pal.  l,27S,r,XO.  10.9.1*. 
Appl.,  11.11.12. 

See  Ger.  Pat  260,647  of  1911;  this  J.,  1913,  657. 

Sodium   sulphate:  Places*  of  manufacture  of  . 

I>.  P.  l'.asset.  Paris.  U.S.  Pat.  1,279,499,  24.9.1S. 
Appl.,  3.6.15 

See  Fr.  Pat.  477,353  of  1914;  this  J.,  1916,  601. 
Acid-resisting  cement.    Eng.  Pat.  119,906.     See  IX. 
Manganese  sulphate.     U.S.  Pat.  1,279,110.      See  X. 
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Patents. 

Glass-furnace.    C.  R.  Hook,  Coffeyville,  Kaus.  U.S. 
Pat.  1,279,697,  24.9.18.    Appl.,  5.7.17. 

The  two  hot-air  flues  leading  from  the  regenerators 
at  opposite  sides  of  a  glass  furnace  communicate 
with  an  air-passage,  having  an  outwardly  flared 
end,  connected  to  the  chimney.  A  vertical  "  butter- 
fly "  damper  is  arranged  so  as  to  connect  either  of 
the  two  hot-air  flues  with  the  chimney  and  the  other 
one  with  the  air-passage.— A.  B.  S. 

Olass  manufacture.    R.  H.  Bolin,  Rochester,  N.Y. 

U.S.  Pat.  1,280,139,  1.10.18.  Appl.,  17.2.15. 
Glass  is  allowed  to  flow  from  a  stationary  tank 
furnace  into  a  movable  receptacle  surrounded  by  an 
air-chamber  through  which  the  glass  is  drawn  in  a 
continuous  sheet  by  a  pair  of  revolving  bodies,  one 
on  each  side  of  the  chamber,  which  press  on  the 
edges  of  the  sheet.  The  latter  is  supported  on  a 
column  of  air  under  pressure  moving  in  the  same 
direction  as  the  glass.  The  tension  on  the  glass  is 
varied  by  altering  the  level  of  the  glass  in  the  re- 
ceptacle.— A.  B.  S. 

Separators;     centrifugal   [for    treating    clay 

"  slip  "].     R.   S.   Brownlow,  Manchester.       Eng. 

Pat.  120,319.       (Appls.   2564,  13.2.18,    and  10,231, 
21.6.18.) 

A  cylindrical  rotating  vessel  with  its  axis  vertical 
is  provided  with  a  removable  lining  flanged  extern- 
ally at  the  top  so  as  to  rest,  on  the  rim  of  the  vessel 
and  rotate  with  it.  The  solid  constituent  of  the 
mixture  treated  is  deposited  on  the  lining,  which 
may  then  be  raised  out  of  engagement  with  the 
vessel  by  means  of  a  framework  of  vertical  rods 
co-operating  with  the  flange  of  the  lining,  so  that 
the  solids  may  be  removed.  A  complete  withdrawal 
of  the  lining  may  be  avoided  by  providing  a  piston 
at  the  bottom  of  the  vessel,  which  may  be  raised 
by  a  vertical  rod,  thus  carrying  the  solids  with  it. 
The  solids  may  be  consolidated  before  removal  by 
providing  the  lining  with  a  removable  internal  flange 
at  the  top,  against  which  the  solids  may  be  com- 
pressed by  the  piston.  In  another  modification  two 
or  more  lifling  pistons  of  different  diameters  may 
be  provided  to  Withdraw  the  solids  in  portions  of 
different    densities,   and   In   a    further   modification 
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pistons  may  be  provided  at  different  depths  to 
separate  the  solids  according  to  their  axial  grading. 
The  apparatus  is  particularly  applicable  for  treat- 
ing clay  "  slip." — W.  F.  F. 


Continuous  kiln  for  burning  bricks,  terra-cotta  and 
the  like.  E.  Glossop  and  J.  Sherlock,  Ambergate. 
Eng.  Pat.  120,052,  23.10.17.     (Appl.  5764/17.) 

A  continuous  chamber  kiln  of  the  transverse  arch 
type  is  provided  with  a  longitudinal  hot-air  flue, 
the  bottom  of  which  is  connected  by  a  series  of 
small  damper-controlled  flues  with  the  several 
chambers  of  the  kiln,  and  the  top  of  it  by  a  series 
of  overhead  flues  and  down-cast  flues  to  openings 
in  the  walls  of  the  chambers,  and  to  the  flue  which 
runs  longitudinally  in  the  sole  of  the  kiln.  In  order 
to  dry  freshly-set  goods,  a  current  of  air  is  drawn 
from  a  chamber  containing  cooling  goods,  through 
an  opening  near  the  top  of  the  longitudinal  hot-air 
flue,  and  is  discharged  into  the  chamber  containing 
the  freshly-set  goods,  through  an  opening  connected 
to  the  bottom  of  the  hot-air  flue.  As  this  warm  air 
becomes  saturated  with  steam  and  moisture,  it  is 
drawn  off  through  flues  in  the  partition  walls  and 
through  an  opening  near  the  floor  of  the  chamber 
into  the  main  flue,  and  thence  to  the  chimney.  By 
withdrawing  the  moisture  at  positions  equally 
distributed  across  the  kiln,  scum  is  prevented 
and  the  faces  of  the  goods  are  kept  clean. — A.  B.  S. 


Tunnel-kilns;  Method  of  and  means  for  balancing 

draught  in  .    J.   B.   Owens,   Metuehen,   N.J. 

U.S.  Pat.  1,278,991,  17.9.1S.    Appl.,  16.11.17. 

The  ware  is  conveyed  through  the  kiln  by  means 
situated  below  a  horizontal  platform  extending 
across  the  kiln  and  engaging  in  longitudinal  grooves 
at  the  sides,  so  that  the  kiln  is  divided  into  two 
separate  compartments.  The  upper  compartment 
containing  the  ware  to  be  burned  is  strongly  heated, 
and  cooling  air  is  admitted  in  regulated  amount 
to  the  lower  compartment  to  protect  the  conveying 
means.  The  air  leaks  slowly  into  the  upper  com- 
partment through  the  spaces  between  the  platform 
and  the  walls.— W.  F.  F. 


Carbon  blocks;  Manufacture  of  .       T.  "W.   S. 

Hutehins,  Middlewich.    Eng.  Pat.  120,255,  31.10.17. 
(Appl.  15,SS5/17.) 

Carbon  blocks  are  made  by  compressing  the  finely 
ground  material  in  hydraulic  or  other  presses,  the 
cylinder  of  the  latter  being  coated  with  a  film  of 
graphite  or  a  mixture  of  graphite  with  oil  or  grease, 
applied  either  before  or  during  the  charging  of  the 
cylinder  with  carbon,  so  that  the  binding  of  the 
charge  during  compression  will  be  minimised  and 
the  whole  body  be  carried  forward  by  the  plunger 
of  the  press  and  form  a  uniform  non-porous  mass. 
This  is  accomplished  by  fitting  a  tubular  liner  to 
the  cylinder,  applying  the  lubricant  to  the  outside 
of  the  liner,  whilst  the  charge  is  fed  through  the 
centre  of  it.  The  lower  part  of  the  liner  may  he 
made  larger  than  the  upper,  and  may  be  provided 
with  hinged  tongues. — A.  B.  S. 


Abrasive.  V.  M.  I'.ccket,  Assignor  to  Electro  Metal- 
lurgical Co.,  Niagara  Falls,  N.Y.  U.S.  Pat. 
1,279,828,  24.9.18.     Appl.,  10.4.10. 

Claim  is  made  for  an  abrasive  composed  of  irre- 
gularly shaped  grains,  of  approximately  uniform 
size,  of  the  alloy  described  in  U.S.  Pat.  1,245. 552  of 
1917  (this  J.,  1918,  13a),  and  for  abrasive  wheels, 
etc.,  containing  bonded  grains  of  the  alloy. 
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Wood  paviny  blocks;  Increasing  the  resistance  of 

•    W.  Bitter.    Bitumen,  1917,  IS,  148—150.    Z. 

angew.  Cheni.,  1918,  31,  Bef.,  308. 

Wood  paving  blocks  in  busy  streets  require  renewal 
every  5— G  years,  and  attempts  have  been  made  to 
increase  their  strength  by  suitable  impregnation. 
Tests  were  made  of  crushing  resistance  calculated 
per  sq.  cm.  on  prismatic  blocks  75-75  sq.  mm.  in  base 
area  and  120  mm.  in  height,  the  pressure  being 
applied  in  the  direction  of  the  fibres.  Experiments 
in  which  sodium  or  potassium  carbonate  and  sodium 
silicate  in  various  proportions  were  added  to  an 
impregnating  bath  of  pine  wood  tar  showed  no 
advantage,  but  increasing  the  temperature  of  the 
bath  with  the  dry  samples  gave  a  12%  increase  in 
strength.  Experiments  were  also  made  by  sub- 
stituting heavy  coal  tar  oil  for  the  wood  tar  at 
temperatures  from  112°  to  140°  C.  At  the  higher 
temperature  these  trials  gave  as  good  results  as 
those  with  wood  tar,  but  the  blocks  impregnated  at 
the  lower  temperature  showed  a  crushing  resistance 
inferior  to  that  of  the  untreated  blocks.  Sodium 
carbonate  alone,  or  still  better  sodium  sili- 
cate alone,  gave  more  favourable  test  results  than 
the  mixture  of  carbonate  and  silicate.  The  chemi- 
cal composition  of  the  impregnating  bath,  however, 
is  of  less  importance  than  its  temperature.  The 
temperature  should  not  be  carried  above  200°  C.  on 
account  of  the  danger  of  splitting  the  blocks.  The 
best  strengthening  results  are  obtained  by  impreg- 
nating for  3  hours  with  gradual  increase  of  tem- 
perature up  to  200°  C.  A  test  block  showed  a  crush- 
ing strain  of  323  kilos,  per  sq.  cm.  In  the  untreated 
condition:  this  was  increased  bv  Impregnation  at 
100°  C.  to  330  kilos.,  at  120°  C.  to  345,  at  140°  to  487. 
at  150°  to  510,  and  at  200°  to  536  kilos.— J.  F.  B. 


Limc-uluiuiiia-silica.     Neumann.     See  X. 


Patents. 

Insulating  material  for  cold  storage.  L.  G.  Surie, 
and  Suristone,  Ltd.,  London.  Eng.  Pat.  119,7S3, 
17.1.18.     (Appl.  992/1S.) 

Granulated  cork,  cork  dust,  sawdust,  or  the  like, 
2  lb.,  silica  wool,  0-25  lb.,  casein,  1  lb.,  lime,  0-5  lb., 
and  water,  5  lb.,  are  mixed  and  moulded  into  slabs, 
which  are  hardened  in  a  batli  of  formaldehyde,  and 
dried.  The  dried  slabs  are  treated  with  calcium 
tannate  solution  to  render  them  damp-proof. 

— W.  F.  F. 


Heat-insulating  material  and  method  for  manu- 
facturing same.  P.  A.  Boeck,  New  York,  and 
W.  L.  Jordan,  Glendale,  Cal.  U.S.  Pat.  1,279,975, 
24.9.1S.     Appl.,  12.3.18. 

A  heat-insulating  material  is  produced  by  forming 
a  suspension  of  hydrated  basic  magnesium  car- 
bonate in  water,  adding  an  alkal'  hydroxide,  heating 
the  mixture,  and  then  adding  diatomaceous  eart{i 
and  fibrous  material.  Part  of  the  magnesium  reacts 
with  the  silica  in  the  diatomaceous  earth,  forming 
magnesium  silicate. — A.  B.  S. 

Cement:   Acid-resisting .      Chance   and    Hunt. 

Ltd.,  A.   E.   Hollev,  and  H.  W.   Webb.   Oldbury. 

Eng.  Pat.  119,966,  12.1.18.  (Appl.  749/18.) 
Acid-resisting  cement,  consisting  of  an  acid-resist- 
ing silicious  material  and  an  aqueous  solution  of 
sodium  silicate,  is  made  more  quick-setting  by  add- 
ing about  1-5%  of  lead  carbonate  or  basic  lead  car- 
bonate.— W.  F.  F. 
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a  yp.su  m;  Process  "/  burning  —  D.    inscher, 

Pilaen,  Bohemia.    Oer.  Pat  307,808,  L.l.18.     tat. 
Oonv.,  i">. u.15. 

Pi  kaom  of  Paris  of  uniform  character  is  produced 
ii. nil  gypsum  of  varying  density  by  burning  the 
latter  in  pieces  the  else  of  which  i.s  in  Inverse  ratio 
io  their  denall y     .1.  a.  l. 

crmtiit ;  Prooeiset  »y  producing —  ami  recovering 
iHitiissium  compounds.  V.  \v.  Huber  and  F.  !•'. 
Beath,  BlTerslde,  Cal.,  l  .S.A.  Emg.  Pat  110,640, 
27.N.17.     (Appl.  12,280/170     1m.  Cony.,  26.0.16. 

sn    D.S.   Pat   1,219,313  of  l'.'iT;  ihis  .1..  1017.    158. 

Irtlflcial  asphalts.       Ger.   Pat   807,081.    See    1 1  \ 
(„,/„,„  blocks.     Bng.  Pat.  120,255.    See  VIII. 


X.-METALS;     METALLURGY,   INCLUDING 
ELECTRO-METALLURGY. 

Ci  an  ntite  transformation;  study  of and  of  the 

equilibrium  diagram  of  the  tron-cafbon  system 
by  means  of  electric  resistance  measurement 
I.  Iitaka.  Scl.  Eep.  TOuokG  Imp.  Univ.,  1018,  7, 
107—175. 

ftj  a  highly  sensitive  arrangement  of  apparatus  the 
author  was  able  to  detect  the  cemeutite  conversion 
in  steel  by  means  of  the  change  in  electrical  resist- 
ance, ami  also  i"  plot  a  Use  where,  daring  cooling, 
cementlte  begins  io  separate  from  austenite,  or 
daring  heating,  the  dissolution  of  free  ceruentite  in 
ferrlte  terminates  (the  so-called  BE  line).  The  test 
specimen,  in  the  form  of  a  cylindrical  rod  20  cm. 
long  and  5  mm.  diam.,  enclosed  in  an  evacuated 
silica  lube,  formed  part  of  a  circuit  carrying  a 
constant  current  of  5  amperes,  and  a  differential 
galvanometer,  connected  through  two  resistances, 
Indicated  any  difference  of  potential  between  two 
jHiints  on  the  rod  s  cm.  apart.  The  silica  tube  was 
healed  in  a  resistance  furnace,  and  the  resistances 
in  Circuit  Willi  the  galvanometer  were  so  adjusted 
that  a  zero  reading  was  oblained  when  a  current 
of  5  amperes  was  passing  through  the  specimen. 
As  the  temperature  was  raised,  the  deflection 
of  the  galvanometer  gradually  increased  with  a 
rapiil  alteration  at  the  transition  point.  The  mean 
values  for  the  A„  point  obtained  with  steels  con- 
taining 031  to  1-50%  C  were  205°  C.  (Ac0)  and 
197°  C.  (Ar„),  which  are  a  little  lower  than  when 
determined  magnetically  (215°  C.)  In  a  similar 
manner  abnormal  changes  in  resistance  were 
observed  during  the  A,.  A,,  and  A,  transformations, 
and  a  curve,  ascending  rapidly  from  the  eutectoid 
point,  with  a  curvature  .,r  downward  concavity,  was 
obtained  as  the  solubility  line  <SE)  of  cementite  in 
ferrite.— C.  A.  K. 

Bold  bullion;  Refining  irith  chlonne  yas  and 

air.  B.  R.  Kalian.  Hull.  17(1.  Inst.  Min.  Met., 
Nov.,  1918.     [Advance  copy.]    4  pages. 

In  the  chlorine  process  of  refining,  the  greater  part 

of  the  gold  loss  occurs  in  the  final  stages,  ami.  as 
metal  containing  lead  is  too  brittle  for  coinage  pur- 
poses, the  thorough  chlorine  treatment  necessary  for 
the  complete  removal  of  the  lead  causes  a  large  loss 
of  gold.  It  is  desirable  that  the  last  of  the  bast; 
metals  be  removed  while  there  Is  still  considerable 
silver  in  the  bullion.  The  following  method,  besides 
being  Shorter,  resulted  inn  distinct  reduction  of  the 
gold  loss.  Two  clay  pipe  stems  were  introduced  into 
i  he  molten  metal,  for  the  delivery  of  air  and 
chlorine  respect  ively.  At  the  beginning  of  the  opera- 
tion a  maximum  amount  of  air  and  a  very  slow 
stream  of  chlorine  were  used.     The  volume  of  air 


was  then  diminished  and  that  of  Hie  .hloiiiie  in- 
creased:  finally   the  air   pipe   was  re ved.      II    was 

found  an  advantage  in  this  process  to  mix  brittle 
bullion  with  the  most  Silvery  metal  available. 

—  \Y.  It.  S. 

Alloys  high    in   zinc.      L.   C.uillet    and    Y.    Bernard 

Bev.  Met.,  1018,  15,  -107-   125. 
Tuk  properties  id'  alloys  of  zinc  containing  up  to  8' 
ai  and  ,v;„  Cu  have  been  examined  by  mechanical 

and  microscopical  methods.  The  casl  allow  do  not 
present  any  Interesting  features  in  i he  mechanical 

tests;  a  breaking  strain  of  17  kilos,  is  attained  when 

s     Cu  is  present    A  rolled  bar  containing  :;■     ai 

has  a  breaking  strain  of  23  kilos.,  with  an  extension 
of  15%,  and  corresponding  figures  lor  an  alloy  con- 
taming  2%  Al  and  3-6%  Cu  are  .-J2  kilos,  and  :, 
When  drawn  down  the  alloys  generally  show '  a 
higher  breaking  strain  and  a  greatly"  increased. 
elongation.  An  alloy  possessing  somewhat  similar 
mechanical  properties  to  brass  had  the  composition 
Zn  il'b  1%)  97-5  to  98%,  Cu  1-5  to  2-0%  The 
elasticity,  however,  was  much  less  than  that  of 
brass.  The  micrographic  structure  of  ziue- 
aluniinium  alloys  shows  that  two  solid  solutions  are 
formed,  one  containing  0—1%  AI,  and  the  second 
50—100%  Al.  These  form  a  eutectlc  containing  .">'■ 
Al  (Shepherd,  this. I.,  1905,  972),  though  it  has  been 
Observed  in  an  alloy  containing  only  1%  Al.  e\identlv 
due  io  heterogeneity  of  the  metal,  in  the  zinc-copper 
series  there  is  a  solid  solution  '  tj  ,'  with  2  5%  Cu,  and 
where  the  copper  present  is  between  2-5%  and  13% 
a  further  solid  solution  '  '  forms,  increasing  with 
increase  iu  the  copper  content.  The  latter  solid 
solution  gives  rise  to  brittleness.  and  ils  formation 
should  be  restricted.  A  complete  examination  of 
the  zinc-aluminlum-copper  system  has  not  been 
made,  but  it  appears  that  the  solid  solutions  of  zinc 
witii  aluminium,  and  of  zinc  with  copper,  are 
formed  independently,  and  thai  Hie  properties  of 
the  alloys  correspond  with  the  separate  properties 
of    these    solutions.      Macrographic    examination 

shows  large  elongated  crystals  in  the  cast  alloys, 
1ml  Hie  crystal  structure  is  not  so  apparent  in  rolled 
or  drawn  metal.  Heterogeneity  is  generally  re- 
vealed, and  is  not  influenced  by  annealing.  '  The 
hardness  of  the  alloys  diminishes  with  increasing 
temperature,  and  the  best  temperatures  for  forging 
or  working  is  given  as  125°  C.  to  130°C— C.  A.  K. 

Mt  tuts;  Occlusion  of  gases  in .    a.  \Y.  Porter. 

Faraday  Soc,   Nov.  12,  1018.      [.Advance  proof.] 
G  pages. 

A  review  of  the  available  data  on  the  occlusion  of 
gases  in  metals  The  term  "  occlusion  "  is  used  to 
cover  a  number  of  different  phenomena,  which  may 
be  classified  under  the  following  heads:  ill  Chemi- 
cal combination  of  gas  with  metal,  e.g.,  hydrogen 
with  sodium,  potassium,  or  palladium:  liii  solid 
■  lulioii  in  conjunction  with  chemical  Combination, 
as  in  the  occlusion  of  hydrogen  by  lithium;  (3)  solid 
solution,  e.g.,  hydrogen  iii  palladium:  (4)  solution 
I openled  by  surface  adsorption;  (5)  surface  con- 
densation  under  molecular  forces,  unaccompanied 

by  Solution;   KM   inclusion,  as  when  bubbles  become 

entangled  in  the  molten  viscous  metal.  The  t.  iiu 
adsorption  should  probably  be  restricted  to  eases 
in  which  true  solution  takes  place,  but  in  which 
there   is  a    modification  of  the  concentration   in  the 

surface  Mm.  due  to  the  influence  of  the  dissolved 

body  upon  the  surface  tension.  This  phenomenon  is 
quite  distinct  from  surface  condensation  without 
solution.  The  Volta  effect  has  often  been  attributed 
to  condensed  gases  on  the  surface  of  the  metals,  but 
Langmuir  (Trans.  Amor.  Elect roehem.  Soc.  1916, 
29,  320)  has  shown  that  contact  potentials  of  large 
magnitude  exist  between  pure  metals,  even  in  n 
practically  perfect  vacuum. 
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Metals;    Properties  of  as  affected   by    their 

occluded  gases.  C.  Johns.  Faraday  Soc,  Nov.  12, 
1918.  [Advance  proof.]  4  pages. 
Reference  Is  made  to  the  widely  differing  phe- 
nomena which  have  been  included  under  the  term 
"  occlusion  of  gases  in  metals,"  and  it  is  pointed 
out  that  the  properties  of  metals  used  for  con- 
structional purposes  may  be  affected  by  their  gase- 
ous constituents  more  profoundly  than  is  generally 
admitted.  All  the  more  complete  investigations  of 
metals  used  for  industrial  purposes  have  been  made 
on  specimens  containing  gaseous  constituents,  and 
there  is  no  knowledge  of  the  properties  which  the 
pure  metals  or  alloys  would  possess  if  they  could 
■be  produced. 

Xcrap  metals  and  dross,  etc.;  Analysis   [sampling] 

of  .    Analysis  of  cement  copper.    O    Binder. 

Chem.-Zeit.,  1918,  42,  546. 
Specimens  of  scrap  metals  or  dross,  etc.,  usually 
contain  large  pieces  of  metal  more  or  less  coated 
with  oxide,  and  it  is  impossible  to  obtain  a  fair 
.average  sample  for  analysis;  it  is  recommended 
that,  after  the  finer  portions  of  the  sample  have 
been  separated  by  a  sieve,  the  larger  pieces  should 
be  melted  together  and  then  filed  so  as  to  obtain 
a  portion  for  weighing.  In  the  determination  of 
•chlorine  in  cement  copper,  solution  of  the  sample 
in  nitric  acid  brings  about  loss  of  chlorine,  and  the 
■copper  is  not  dissolved  completely. — W.  P.  S. 

Flotation;    Development    of    galena    at    the 

Central  Mine,  Broken  Hill.  R.  J.  Harvey.  Bull. 
170,  Inst.  Min.  Met.,  Nov.,  1918.  [Advance  copy.] 
17  pages. 
The  ore  is  crushed  to  |-in.  mesh  and  jigged.  The 
.tailings  are  ground  to  40-mesh  size,  and  classified 
into  slimes  and  "  roughs."  The  latter  product  is 
treated  with  a  mixture  of  coal  tar  and  eucalyptus 
oil  (2  oz.  per  ton)  in  "  lead  cascades,"  consisting  of 
s.  series  of  9  boxes  (36  in.  long,  18  in.  wide,  28  In. 
high)  set  one  above  the  other.  The  pulp,  in  descend- 
ing from  one  box  to  another,  passes  through  three 
nozzles  and  draws  in  the  required  amount  of  air. 
Two  units  of  9  boxes  are  in  use.  The  slimes  from 
the  re-grinding  are  thickened  and  floated  together 
with  the  "  roughs."  The  successful  application  of 
this  flotation  process  has  resulted  in  the  discarding 
of  24  tables  and  30  vanners,  and  an  increase  of  8% 
in  the  effective  lead  recovery,  i.e..  to  S5-6%.  The 
silver  recoverv  increased  from  49-2  to  64-4%. 

— W.  R.  S. 

Tin    ores;    Effect    of    heating,    and    heating     and 

quenching   Cornish    before     crushing.       A. 

Yates.  Bull.  170,  Inst.  Min.  Met.,  Nov.,  1918. 
[Advance  copy.]  3  pages. 
The  investigation  was  made  in  order  to  ascertain 
whether  heating,  and  heating  and  quenching  the 
ores  before  crushing,  assisted  the  operation  of 
crushing,  diminished  the  breaking  up  of  coarse 
particles  of  cassiterite  and  the  production  of  slime, 
and  facilitated  the  liberation  of  cassiterite  grains 
from  the  gangue.  It  was  found  that  the  ores  after 
'heat  treatment  were  more  easily  crushed,  and  con- 
tained a  smaller  proportion  of  the  very  fine  slime 
from  which  very  little  tin  is  recoverable;  but  an 
improved  recovery  of  tin  was  not  obtained  except 
In  one  case. — W.  R.  S. 

Lime-alumina-silica;  The  system  and  its  rela- 
tion to  blast-furnace  sluqs  and  Portland  cement. 
B.  Neumann.      Stahl  u.  Eisen,  1918,  38,  953—960. 

The  author  gives  a  brief  review  of  the  present  state 
•of    knowledge   in   regard   to   the    ternary    system 


CaO-Al203-Si02,  and  its  relation  to  blast-furnace 
slags  and  Portland  cement,  based  principally  on  the 
results  of  recent  investigations  at  the  Carnegie 
Institution,  Washington  (this  J.,  1911,  543;  1915, 
139).  Blast-furnace  slags  and  Portland  cements 
occupy  only  small  regions  in  the  triangular  diagram 
representing  the  complete  ternary  system.  John- 
son's work  on  blast-furnace  slags  (Met.  and  Chem. 
Eng.,  1916,  363)  is  referred  to,  and  the  differences 
obtaining  in  blast-furnaces  using  charcoal  and  coke 
respectively  are  pointed  out.  In  furnaces  heated  by 
coke,  the  sulphur  in  the  latter  necessitates  the  use 
of  more  lime  (CaO  :  Si02  =  1-5  : 1)  as  flux,  and  a  corre- 
sponding rise  of  about  200°  C.  in  the  flowing  tem- 
perature of  the  slags.  Calcareous  slags  are  of  low 
viscosity  compared  with  the  viscous,  tough  silicious 
slags.  The  temperature  at  which  calcareous  slags 
flow  freely  is  only  slightly  above  their  softening 
point;  silicious  slags  require  a  difference  in  tem- 
perature of  200°— 300°  C.  (compare  Fulton,  this  J., 
1913,  S9).  If  the  silica  content  is  increased  to  37% 
(CaO:  SiO„  =  1-35:  1)  the  slag  flows  readily  at  a 
lower  temperature,  but  the  metal  is  not  desul- 
phurised; if  the  silica  is  reduced  below  32%,  both 
the  furnace  temperature  and  the  amount  of  slag 
must  be  increased.  Thus  increasing  the  proportion 
of  lime  beyond  a  certain  limit  does  not  further 
improve  the  desulphurisation,  the  increased  basicity 
being  more  than  counterbalanced  by  the  greater 
"  stiffness  "  of  the  slag.  Portland  cements  of  good 
quality  are  comprised  within  the  lines  in  the 
triangular  diagram  representing  3CaO,SiO„, 
3CaO,Al,03,  and  2CaO,Si02.  Portland  cement  made 
from  pure  materials  and  burned  ■  at  a  sufficiently 
high  temperature  would  consist  solely  of  these 
three  substances.  In  commercial  cements,  the 
natural  impurities  in  the  materials  result  in  free 
lime  or  free  5Ca0,3Al„0,  being  present,  together 
with  small  quantities  of  magnesia,  iron  oxide,  etc. 
As  no  ternary  compound  is  present  in  the  area  of 
the  triangvdar  diagram  occupied  by  cements,  the 
theory  of  Jiinecke  (this  J.,  1911,  1453)  and  others 
that  Portland  cements  consist  chiefly  of  alite 
(8CaO,  Al.O,,  2SiOJ  and  other  ternary  compounds 
is  untenable.  Rankin's  work  on  Portland  cement 
(this  J..  1916.  842)  is  reviewed  and  the  following 
summary  of  the  compounds  formed  in  the  produc- 
tion of  i*ortland  cement  is  given  :  — 


Composition  of 
Cement      raw  materials 
Chemically  ,  CaO 
pure  -  Al-20:i 

cement         I  SiOi 


(CaO 
AUOs 

-,  SiO. 
MerO,  FeiOu 
I     Na>0,  K2O 


White 
cement 


Burnin; 

%  temp. 
68-4  1 

80  16503  C 
23-6  I 

66-2j 
6-4 
25-0  Y  1525°  C. 


/CaO 
Commer-       AteOy 
cial  (grey)  ■{  SiOi 
cement  MgO,  FesOs, 

NajO,  K2O,Si0 


2-41 

63-2  \ 

7-7  I 
22*4 

!  6-7 


1425QC. 


Constituents 
in  finished 
cement 
I  2CaO,  SiOa 
3CaO,  SiO-2 
I  3CaO,  AlaO;, 


,2CaO,  SiOi 
I  3CaO,  SiO-2 
I  3CaO,  Al-20:i 
'  Trace  CaO 

1 2CaO,  SiO-2 
3CaO,  SiO-2 

'  3CaO,  AlsOs 
Trace     CaO, 
CaO.3Ak0:t 

\  and  fenite 


If  the  clinker  is  insufficiently  burned,  there  will  be 
a  deficiency  of  3CaO,SiO„.  The  tricalcium  silicate 
appears  to  be  the  most  valuable  constituent  of  the 
cement;  the  dicalcium  silicate  hardens  too  slowly 
and  the  aluminate  too  rapidly.  As  the  temperature 
of  formation  of  tricalcium  silicate  is  about  1700°  0., 
it  is  desirable  to  find  some  flux  by  means  of  which 
it  can  be  produced  at  a  lower  temperature; 
ordinarily,  calcium  aluminate  appears  to  have  this 
effect.  Rankin  has  suggested  that  the  substitution 
of  iron  oxide  for  part  of  the  alumina  may  lead  to 
important  industrial  developments,  and  the  author 
suggests  that  an  investigation  of  the  properties  of 
the  iron  Portland  cements  is  also  desirable. 

—A.  B.   S. 
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Eleotric   resistance;    Variation  of  during   the 

fusion    of    metals.      11.    Tautsuml.      Bel.    Rep. 
T6hok6  Imp.  Univ.,  1918,  7.  93-  106. 

Tin  electrical  resistance  ot  a  column  of  metal  con- 
tained In  a  silica  tube  ot  small  diameter  was 
measured,  al  various  temperatures,  by  a  potentlo 

meter tnod,  the  metal  being  protected  from  oxida 

tlon.    Mercury,  tin,  lead,  zinc,  aluminium,  silver, 

and  copper  show  1 isiderable  Increase  In  elect  rlca  I 

resistance  during  fusion,  the  ratio  of  the  specific 
resistances  of  the  metals  In  the  liquid  and  BOlld 
.  at  the  melting  point  being  approximate!} 
equal  to  2  Bismuth  and  antimony  show  a  contrary 
effect,  .uid  a  similar  ratio  for  these  metals  is  roughly 
\.  which  is  attributed  to  a  transformation  In  the 
molecular  state  during  fusion.    •'.  A.  K. 

Chromium;  Passivity  of .  A.  II.  YV.  Aten.   Proe. 

K.  Akad.  Wetensch.    Amsterdam.  pus.  21.  138 
150. 

A  1  >  1  —.  i  SSION  of  tin'  reasons  for  the  activation  of 
passive  chromium  by  cathodic  polarisation. 

—J.  F.  S. 

Silver;  Colloidal  .     A.  Pickles.     Chem.  News. 

1918,  in.  858. 

Oou oiroL  solutions  of  si iv.-r  are  produced  by  adding 
60'  solutions  of  formaldehyde  to  silver  oxide  In 
water  al  B5°0.  The  solutions  are  very  stable,  ami 
vary  in  colour  from  pale  lilac  to  rich  ruby  red. 
Acetaldehyde  has  no  anion  on  silver  oxide.  The 
colour  is  discharged  slowly  by  solutions  of  salts  and 
by  nitric  add.  Hydrogen  peroxide  is  slowly  decom- 
posed  by    the  solution.— J.   F.   S. 

BlectrOOlepoHtUtll  Of  metals.     Francois.     See  XXIII. 

Patents. 

Steel-making  furnaces,  or  minis  and  the  like. 
Welhnan.  Seaver.  and  Head.  Ltd.,  London,  and 
F.  G.  Smith,  Purley.  Eng.  Pat.  120.114.  12.11. 17. 
(Appl.  16,685/17.) 

In  order  to  connect  or  Beal  various  parts  of  the 
plant,  such  as  the  furnace  and  regenerator  ports, 
the  trough  of  the  seal  surrounding  the  lower  port 
is  provided  with  an  independent  inner  trough,  which 
contains  a  liquid  into  which  enters  a  projection 
surrounding  the  upper  port.  The  inner  ring  may 
be  raised  or  lowered  by  mechanical  means,  or  by 
causing  it  to  float,  by  means  of  an  enclosed  ail- 
space,  on  a  liquid  in  the  outer  trough,  from  which 
the  liquid  may  be  run  oil  or  admitted  as  required. 
Suitable  guides  for  the  inner  ring  are  provided. 

C.  A.  K. 

Iron  inul  stiii:  Method  of  preparing  pickled  

for  paintino.      .1    H.  Gravell,  New  York.      U.S. 
Pat.  1.270.101.  i7.ti.is.    Appl..  80.4.18. 

NriiSHji'ENT  to  the  customary  pickling  of  the  metal 
In  sulphuric  add,  rapid  rusting  is  prevented  by  re- 
moving the  surface  metal  by  a  solution  of  phos- 
phoric add  containing  calcium  phosphate.    C.  A.  K. 

Metals:  Cleaning    — .     T.  II.  Gravell,  New  York. 

Eng.  Pat.   119,818,  22.3.18.     (Appl.  5113/18.) 
Ba  D.S.  Pat.  1,279,101  of  1918;  preceding.    An  alco- 
holic solution  of  phosphoric  acid  containing  calcium 
phosphate  is  used. 

Iron  inul  shi-i:  Pickling .  J.  H.  Gravell,  New- 
York.  U.S.  Pat.  1,279,831,  17.9.18.  Appl.,  11.5.18. 
The  metal  is  BUbjected  to  the  action  of  a  mixture 
of  sulphuric  and  phosphoric  acids,  then  to  the  action 
of  an  aqueous  solution  of  a  bichromate, — T,  B   B. 


Iron  alloy.  11.  k.  Sandell,  Assignor  to  11.  s.  Mills 
Chicago,  111.  D.S.  Pat.  1,279,448,  17.9.18.  Appl., 
L8.6.1T. 

A\   alloy   of   15  parts  by  weight   Of  Ni,   50  parts  Cll, 

100  parts  Fc,  ami  a  relatively  small  proportion  of 

M11.-T.    II.    It. 

[Iron]  pipes;  Heat  treatment  jm  eentrlfugailu  east 

.     I>.    S.   de    Lavaud,    New    York.     D.S.    Pal. 

1,280,418,  1.10.18.     Appl..  .-.u.7.17. 
Moi.Th\   iron   is  fed  into  a    rotary  metal  mould,  and 
the    mould    rotated    to    compress   the   molten    metal 
against   its  sides  bj  centrifugal  force,  while  congeal 
ing    the   metal   within  six   seconds.     The   casting   Is 
withdrawn  as  quickly  as  possible,  heated  to  at  least 

L800    i'.   (980°  C),  and  then  allowed  to  cool.      The 

graphite  is  very  line  on  the  outside  of  the  casting. 
Increasing  in  coarseness  towards  the  centre,  and  the 
outer  portion  is  easily  worked  by  any  tool.  The 
structure  of  tin-  easting  comprises  dendrites  and 
grains  of  silicoferrite  and  grains  of  ferrite  contain- 
ing line  graphite  surrounded  bv  a  network  of 
pcarlite.— T.   H.  P>. 

Ores;  Process  and  apparatus  for  treating  in 

the  blast  furnace.     L.  P.  Basset,  Paris.     Eng.  Pat. 
100.452,  7.0.17.     Int.  Conv.,  7.9.10. 

The  carbon  used  as  fuel  is  injected  in  the  form  of 
dust  into  the  lower  part  of  the  blast  furnace,  air 
being  admitted  in  such  proportion  as  to  generate 
carbon  monoxide  only,  the  fraction  of  the  carbon 
escaping  combustion  acting  as  a  reducing  agent. 
Wrought  iron,  cast  iron,  or  steel  can  be  produced 
as  desired  by  varying  the  proportions  of  air  and 
carhou  injected,  and  carbon  In  coarser  form  may  be 
added  to  the  ore  in  suitable  proportion  to  effect  a 
direct  reducing  action. — T.  H.  B. 

Furnaces  for  annealing,  hardening,  or  heat  treat- 
ment of  metals,  and  the  like.  A.  Smallwood, 
London.  Eng.  Pat.  120.20G,  5.11.17.  (Appl. 
16.159A7.) 
A  furnace  has  an  elongated  heating  chamber,  and 
in  allnement  with  this  is  a  charging  chamber  of 
similar  size,  which  extends  downwards  into  a  wider 
chamber  capable  of  being  filled  with  water  so  as  to 
seal  the  charging  and  heating  chambers.  A  trolley- 
car  in  this  chamber,  but  outside  the  wall  of  the 
charging  chamber,  is  loaded  with  material  for  heat 
treatment,  and  is  moved  laterally  on  rails  beneath 
the  charging  chamber,  and  elevated  into  it  above  the 
water  level.  Charging  mechanism  then  conveys 
the  material  from  the  trolley  car  longitudinally 
into  the  heating  chamber.— C.  A.  K. 

Billet-heating  and  like  furnaces.  A.  Crowcroft  and 
F.  Morris,'  London.  Eng.  Pat.  120,348,  15.5.18. 
(Appl.  8137/18.) 

In  a  billet-heating  furnace  of  the  continuous  type, 
heated  by  two  fires  on  opposite  sides  of  the  furnace, 
the   fire-holes   are   set   not   directly   opposite    one 

.• ther,   the  gases  of   combustion  thereby  causing 

a  circulatory  motion  over  the  centre  of  the  hearth 
before  their  discharge  through  ports  on  either  side 
of  the  combustion  chambers.  Air,  or  a  mixture  of 
air  and  steam,  is  blown  through  the  fire-grates,  and 
a  secondary  supply  of  preheated  air  is  supplied 
above  the  fires. — 0.  A.  K. 

Metal mi  itlng  cruriiiies;  Beating  device  for  . 

(1.  L.  Fort,  Assignor  to  Fortified  Manufacturing 
Co.,  Kansas  City,  Mo.    U.S.  Pat.  1,279,082,  24.9.18. 
Appl.,  18.7.17. 
A  1  IBUOTSLE  provided  with  a  delivery  spout  is  in  con- 
tact on  its  under  side  and  along  the  delivery  spout 
with  an  electrical  heating  unit.    The  whole  is  sur- 
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rounded  by  an  Insulated  metal  casing  having  an 
opening  in  the  base,  through  which  the  heating 
element  may  be  removed  or  inserted. — C.  A.  K. 

Heating  furnace.  C.  W.  Lummis,  Assignor  to 
Morgan  Construction  Co.,  Worcester,  Mass.  U.S. 
Pat.  1,279,SS9,  24.9.1S.    Appl.,  27.4.14. 

A  continuous  billet-heating  furnace  is  divided  into 
a  number  of  narrow  compartments  by  means  of 
transverse  partitions  carried  from  the  crown  of 
the  furnace,  sufficient  space  being  allowed  above  the 
hearth  to  enable  the  billets  to  be  moved  longitudin- 
ally along  the  furnace.  Products  of  combustion 
travel  parallel  to  the  partitions.— C.  A.  K. 

Antimonial  and  arsenical  gold  ores;  Treatment  of 

.    J.  Penhale,  Johannesburg,  and  W.  H.  Tre- 

loar,  Langlaagte,  Transvaal.    Eng.  Pat.  120,287, 
3.12.17.     (Appl.  17,884/17.) 

Gold  ores  containing  antimony  sulphide  and/or 
arsenic  sulphide  are  crushed  and  slimed  in  an 
aqueous  solution  of  an  alkali  sulphide;  after  separa- 
tion of  the  liquid,  the  remaining  ore  is  ready  for 
eyaniding,  or  other  extraction  process;  the  base 
metals  may  be  recovered  by  acidifying  the  alkali 
sulphide  solution. — T.  H.  B. 


Copper  ores;  Process  of  treating by  lixiviation. 

N.  C.  Christensen,  Salt  Lake  City,  Utah,  Assignor 
to  J.  E.  Barlow.  Habana,  Cuba,  and  Big  Indian 
Copper  Co.  U.S.  Pat.  1,27S,854,  17.9.18.  Appl., 
1.9.10. 

Copper  ores  are  lixiviated  with  a  concentrated  solu- 
tion of  sulphur  dioxide  made  by  first  bringing  the 
solution  in  contact  with  gases  relatively  poor  in 
sulphur  dioxide  and  then  successively  in  separate 
absorbers,  with  gases  relatively  stronger  in  sulphur 
dioxide.  A  lime  compound  may  be  added  to  the 
solution  during  the  lixiviation  in  order  that  all  of 
the  copper  may  be  recovered  as  copper  sulphite. 

— C.  A.  K. 

Concentrating  ores  by  flotation;  Method  and  appa- 
ratus for  .    C.  C.  Thomas,   Baltimore,    Md. 

U.S.  Pat.  1,279,040,  17.9.1S.  Appl.,  28.6.1G. 
Ore  pulp  is  agitated  by  means  of  heated  products  of 
combustion,  such  as  the  exhaust  gases  from  an 
internal  combustion  engine.  The  gases  are  dis- 
charged into  the  flotation  cell  through  an  atomising 
device. — C.  A.  K. 

Drying  mechanism  for  electro-plating  apparatus. 
M.  F.  Davoran.  Assignor  to  The  Crane  and  Breed 
Manufacturing  Co.,  Cincinnati,  Ohio.  U.S.  Pat. 
1,279,0S0,    17.9.1S.    Appl.,  3.8.17. 

A  horizontal  drying  chamber  is  provided  at  one  end 
with  means  for  discharging  a  forced  blast  of  air 
away  from  the  chamber  in  a  direction  inclined  to 
its  axis.  Air  passes  through  the  chamber  towards 
the  air  blast,  and  is  deflected  at  several  points  in 
the  chamber  into  contact  with  heating  devices.  The 
articles  to  be  dried  are  conveyed  past  the  air  blast 
and  through  the  chamber. — W.  F.  F. 

Manganese  from  lean  ores;  Process  of  extracting 

.     Process  of  producing  manganese  sulphate. 

(a)  E.  W.  Haslup,  Bronxville,  N.Y.,  and  B.  A. 
Peacock,  Philadelphia,  (b)  E.  W.  Haslup,  Assignor 
to  Haslup  and  Peacock,  Inc.,  New  York.  U  S 
Pats,  (a)  1,279,108  and  (b)  1,279,110,  i7.9.is. 
Appls.,  7.11.17  and  2.2.18. 

(a)  A  mixture  of  the  ore  and  a  material  capable  of 
producing  an  exothermic  reaction  in  the  process, 
e.g.,  a   potassium  compound,  is  finely  ground  and 


digested  with  sulphuric  acid  of  not  more  than  55°  B. 
(sp.  gr.  1-616)  in  a  closed  heat-insulated  vessel  for 
not  less  than  15  hours.  A  temperature  of  150°  C. 
is  attained  by  the  heat  of  reaction  and  the  sulphates 
formed  are  lixiviated  with  water  and  the  metal 
values  recovered,  (b)  Low-grade  material  contain- 
ing manganese  oxide  is  finely  divided  and  digested 
in  a  solution  of  a  metal  sulphate  capable  of  attack- 
ing the  manganese  oxide  present.  Ferrous  sulphate 
or  aluminium  sulphate,  derived  for  example  from 
"  greensand,"  may  be  employed  at  a  reaction  tem- 
perature of  60°  C— C.  A.  K. 


Ores;  Apparatus  for  reducing  .     II.  N.  Tracy, 

Los  Angeles,   Cal.     U.S.   Pats,    (a)  1.279.1S0  and 
(b)  1,279,181,  17.9.18.    Appls.,  11.1  and  1.3.17. 

(a)  The  ore  is  continuously  heated  in  a  tall  and 
narrow  vertical  stack,  and  a  gaseous  reducing  agent 
is  continuously  introduced  near  the  middle  of  the 
column  of  material.  The  reduced  ore  is  withdrawn 
at  the  bottom,  and  charging  and  withdrawal  are  so 
arranged  as  to  keep  the  height  of  the  column  of  ore 
constant,  (b)  The  ore  is  continuously  cooled  at  the 
bottom  of  the  column,  and  means  are  provided  for 
transferring  heat  from  the  cooling  ore  to  fresh  ore 
which  is  thus  preheated  prior  to  its  introduction 
into  the  top  of  the  stack.— T.  H.  B. 


Zinc;  Apparatus  for  treating  .       C.  A.  H.  de 

Saulles,  New   York.     U.S.  Pat.  1,279,292,  17.9.18. 
Appl.,  10.7.17. 

Provision  is  made  for  the  transference  of  molten 
zinc  from  a  melting  furnace,  in  which  separation  of 
lead  takes  place  by  gravitation,  to  a  distillation 
plant  in  the  condensing  part  of  which  liquid  zinc  is 
produced.  The  molten  zinc  is  discharged  from  the 
condensers  into  a  mixing  furnace,  from  which  it 
may  be  returned  to  the  distilling  furnace.— C.  A.  K. 


Metals;   Case-hardening    of   .     r.    YV.    Shinier, 

Easton,    Pa.       U.S.   Pats,    (a)   1,279,457    and    (b) 
1,279,458,  17.9.1S.    Appl.,  3.1.18. 

(a)  The  metal  is  immersed  in  a  bath  of  fused  salts 
in  which  calcium  cyanamide  has  previously  been 
immersed  until  a  vigorous  evolution  of  gas  has 
occurred  and  then  removed,  (b)  A  mixture  of  cal- 
cium cyanamide  and  hard  pitch  or  other  coking 
binder  is  coked,  and  the  residual  mass  is  broken  up 
into  fragments  of  suitable  size  for  use  in  case- 
hardening. — T.  H.  B. 


Electrolytic  process  [for  impure  copper  solutions]. 
W.  E.  Greenawalt,  Denver,  Colo.  U.S.  Pat. 
1,279,800,  24.9.18.    Appl.,  24.2.14.    Renewed  20.2.1S. 

A  portion  of  the  copper  solution,  containing  salts 
of  iron,  is  separated  from  the  electrodes,  and  a 
finely-divided  sulphide  reducing  agent,  e.g.,  hydro- 
gen sulphide  in  an  -atomised  form,  is  agitated  in 
contact  with  the  separated  electrolyte.  The  iron 
salts  are  reduced  to  the  ferrous  condition,  the  in- 
soluble matter  filtered  off,  and  the  filtered  electro- 
lyte returned  to  the  electrodes. — B.  N. 


Electroplating;  Method  of  and  apparatus  for . 

C.  A.  Haeh,  Oak  Park,  111.,  Assignor  to  Western 
Electric  Co.,  Inc.,  New  York.  U.S.  Pat.  1,280,213, 
1.10.18.    Appl.,  12.1.17. 

A  constant  stream  of  gas  is  delivered  through  an 
inert  porous  material,  forming  bubbles  which  re- 
move the  hydrogen  bubbles  generated  on  the  article 
connected  to  the  cathode  during  the  plating  opera- 
tion.—B.  N. 


VoL  XXXVII  .  Ho.  24] 


Cl.  XI.— ELECTRO-CHEMISTRY. 


773  a 


Plating;  Method  of  and  apparatus  for  [electro] . 

<;.  A.  Ijindrv,  Chicago,  111..  Assignor  to  Western 
BlectrlcCo.,  Inc.,  New  York.    r.s.  Pat  I ,280,249, 

1.10.1S.     Appl.,  15.1.17. 

Thk  cathode  is  completel]  enclosed  In  a  perforated 
cnp-ahaped  anode,  the  Interior  contour  of  which 
is  shaped  to  conform  substantially  to  the  ahape  of 
the  cathode,  and  the  latter  is  rotated  so  ms  to  agi- 
tate  the  solution  in  the  anode.— B.  N. 


Ores;  Method  of  sintering  .    D,    t.   Bellman, 

Perryaburg,   Ohio.      r.s.   Pat.   1,280,221,  1.10.18. 
Appl.,  8.1.18. 

A  iauh:  of  the  ore  is  spread  on  a  moving  surface, 

the  DPPer  surface  of  the  ore  ignited,  a  second  layer 

then  spread  over  the  Ural  one,  and  its  upper  surface 
Ignited,  air  luring  drawn  downwards  through  both 
layers  simultaneously  to  promote  combustion. 

— T.  H.  B. 


Metal  article;  Corrosion-resisting and  method 

of  making  some.  \v.  J.  Merten,  Pittsburgh,  Pa., 
Assignor  to  G.  i>.  Breck,  Cleveland,  Ohio.  U.S. 
Pat  1,280,268,  1.10.18.  AppL,  4.1.1S. 
"I'm:  opposite  Bides  of  metal  articles  which  are  sub- 
jected bo  different  corroding  Influences  are  treated 
simultaneously  by  different  corrosion-inhibiting  pro- 
cesses, which  require  tor  their  performance  the 
same  elevated  temperature.  For  example,  in  the 
case  of  iron  tubes  or  the  like,  the  opposite  sides  of 
which  are  subjected  to  heal  and  moisture  respec- 
tively, as  In  steam  generating  apparatus,  the  side 
which  is  to  be  subjected  to  moisture  is  sherardised 
and  the  opposite  Side  is  simultaneously  coated  with 
magnetic  oxide. — T.  H.  B. 


Ores;  Process  of  roasting  .      A.  B.  Newman, 

Langeloth,  Pa.,  Assignor  to  .Metallurgical  Co.  of 
America,  New  York,  U.S.  Pat.  1,280,283,  1.10.1S. 
Appl.,  u:j.3.1G. 

Ix  roasting  ores  in  a  multiple  hearth  furnace,  the 
roaster  gases  are  enriched  in  sulphur  dioxide,  by 
burning  sulphur  In  the  lower  levels  of  the  furnace 
with  Insufficient  air  for  complete  combustion,  and 
subsequently  introducing  further  amounts  of  air  to 
complete  the  combustion,  whereby  heat  is  supplied 
directly  to  the  ore  bed  and  the  furnace  gases  are 
enriched  in  sulphur  dioxide. — T.  H.  B. 


C'oathui   metal;  Processes  for  .    B.   P.   Allen, 

Great  Neck  station,  x.y.,  r.s. a.  Bng.  Pat. 
113,602,  ::1.10.17.  (Appl.  13,807/17.)  Int.  Conv., 
19.-J.17. 

See  I'.S.  Pat  1,233,633  of  1017;  this  J,  1017,  1015. 


Zinc;    Furnace  for  treating .    L.  Van  Gulck, 

Swansea.       U.S.  Pat.  1,280,593,   1.10.18.       Appl., 
J  1.7. 17. 

See  Bng.  Pat  113,393  of  1917;  this  J.,  1018,  185  I. 


\htui    [tungsten    wire];  Process  of   treating  . 

A  Pacz,  Cleveland,  obio.  Assignor  to  General 
Electric  Co.  r.s.  Pat  1,280,825,  8.10.18.  Appl., 
1 :;.  1.14.     Renewed  18.5.18. 

See  Eng.  Pat  13,549  of  1014;  this  J.,  1915,  803. 

Solder  or  the  like  and  process  for  preparing  the 
same.  A.  P.  Bevan.  Tavistock.  U.S.  Pat. 
1,281,126,  8.10.18.    Appl.,  9.8.17. 

See  Eng.  Pat.  108,910  of  191G;  this  J.,  1017,  1100. 


Sulphuric  add  [and  :inc\.    rj.g.  Pat.  1,278,308.    See 

VII. 


Resistance  alloy,    r.s.  Pat.  1,279,252.    See  XI. 

XI.-ELECTRO-CHEMISTRY. 

Producer   gas   cell,     llofmann.     Sec   VII. 

Electrodeposition  of  metals.    Francois.    See  XXIII. 

Patents. 

Furnace;  Flcctric  .     S.    i'eaeock,  Philadelphia, 

Pa.,  Assignor  to  Ilaslup  and  i'eaeock,  Inc.,  New 
York.     U.S.  Pat.  1,279,146,  17.0.18.    Appl.,  1.3.18. 

The  furnace  comprises  a  water-jacketed  tube,  open 
at  the  ends,  within  winch  is  a  hollow  resistor  sur- 
rounded by  a  beat-Shield.  Detachable  end  pieces 
connected  to  flanges  on  the  tube  carry  holders  for 
the  resislor'and  form  open  chambers  communicating 
With  the  Ulterior  of  the  resistor,  and  provided  with 
readilj  -detachable  end  pieces  to  seal  them,  and  with 
means  for  exhausting  the  air  from  the  chambeis 
and  the  resistor.— P..  N". 

Furnace;  Three-phase  electric and  method  of 

operating  the  same.  F.  T.  Snyder,  Oak  Park, 
III.  U.S.  Pat.  1,279,928,  24.0.18.  Appl.,  11.3.18. 
The  furnace  is  provided  with  two  upper  electrodes, 
a  bottom  contact,  and  a  source  of  polyphase  current 
for  the  formation  of  two  arcs  between  the  elec- 
trodes and  the  bath,  A  reactance  is  provided  in 
the  path  of  lowest  resistance,  of  such  an  amount  as 
automatically  to  equalise  the  currents  flowing  iu 
the  different  phases  of  the  system.— B.  N. 

Electrode.  F.  G.  Wheeler,  Assignor  to  Bleach  Pro- 
cess Co.,  Appleton,  Wis.  U.S.  Pat.  1,270,192, 
17.9.1S.  Appl.,  21.7.10. 
A  metallic  terminal,  in  the  form  of  a  bolt,  extends 
Into  a  screw-threaded  recess  in  the  carbon  portion 
of  the  electrode,  and  fusible  metal  is  introduced 
into  the  space  between  the  bolt  and  the  carbon,  the 
portion  of  the  carbon  adjacent  to  the  metal  being 
rendered  impervious  to  the  electrolyte  or  its  decom- 
position products  by  impregnation  with  a  mixture 
Of  asphaltum  and  a  glyceride.  The  portion  of  the 
terminal  projecting  from  the  carbon  is  encircled  by 
a  gasket,  which  lies  between  the  carbon  body  of  the 
electrode  and  the  internal  face  of  the  cell  cover, 
and  contact  between  the  gasket  and  the  carbon  body 
to  form  a  liquid-tight  joint,  is  secured  by  means  of 
a  nut  screwing  on  to  the  end  of  the  terminal.— B.  N. 

Resistance  element.  3.  A.  Capp,  Schenectady, 
N.Y.,  Assignor  to  General  Electric  Co.  U.S.  Pat. 
1,279,252,  17.9.18.  Appl.,  18.4.10. 
A  itioii-itEsisTANCE  core  wire  of  an  alloy  of  iron 
(55  I,  nickel  (35%),  and  manganese  (10%)  is  en- 
closed within  a  tubular  metallic  sheath,  with  an 
intervening  layer  of  compact,  powdered,  insulating 
material  in  which  Hie  resistance  element  is  eni- 
bedded.  -B.  N. 

Halter])  cell;  Secondary .  H.  Csanyi,  New  York. 

U.S.  Pat.  1,270,280,  17.0.18.  Appl.,  27.2.17. 
A  secondary  battery  comprises  a  positive  electrode, 
a  container  forming  the  negative  electrode,  an  elec- 
trolyte of  ammonium  and  zinc  chlorides,  and  a 
depolariser  of  ammonium  chloride,  graphite,  and 
red  lead.     On  charging  the  battery,  zinc  is  deposited 
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at  the  negative  electrode  and  chlorine  liberated  at 
the  positive,  the  chlorine  forming  lead  chloride  and 
peroxide  with  the  red  lead.  The  electrical  discharge 
of  the  cell  produces  chemical  actions  which  restore 
the  electrolyte  and  depolariser  to  the  conditions 
existing  prior  to  charging. — B.  N. 

Battern;    Storage   .     P.    Wright,    Assignor   to 

Wright  Storage  Battery  Co.,  Poughkeepsie,  N.Y. 
U.S.  Pat.  1,279,50S,  24.9.1S.  Appl..  9.1.14.  Re- 
newed G.2.18. 
The  grid  of  a  lead  storage  battery  plate  is  pasted 
with  a  mixture  of  equal  parts  by  weight  of  "  battery 
lead  "  and  red  lead,  moistened  with  dilute  sulphuric 
acid.  The  pasted  plates  are  dried  at  the  ordinary 
temperature,  and,  before  being  "  formed,"  are 
painted  over  lightly  with  a  small  quantity  of  con- 
centrated sulphuric  acid,  to  make  the  active 
material  denser  and  harder  and  to  facilitate  the 
"  forming  "  treatment. — B.  N. 


Electric  furnace.  O.  H.  vom  Baur.  Douglaston, 
N.Y..  U.S.A.  Eug.  Pat.  120,444,  10.11.17.  (Appl. 
16,507/17.) 

See  U.S.  Pat.  1,252,033  of  WIS;  this  J..  191S,  150  ». 

Electric  furnaces;  Electrode-bolder  for  .       S. 

Steinberg  and  I.  Gramolin,   Motowilichi.  Russia. 

U.S.  Pat.  1,280,576,  1.10.1S.    Appl..  19.7.10. 
See  Eng.  Pat.  111,079  of  1910;  this  J..  1918,  01  a. 

Treating  gases.    U.S.  Pat.  1,280,471.    Seel. 

Perchlorates.    U.S.  Pat.   1,279,593.    Sec  VII. 

Carbon  Mocks.     Eug.  Pat.  120,255.     .Sec  VIII. 

Elect roIi/tic  process.     U.S.  Tat.  1.279.800.     See  X. 


XD.-FATS;  OILS;  WAXES. 

Palm    oils;    Jtanid    hydrolysis    of   .      Balland. 

Comptes  rend.,  1918.  167.  073—074. 

Three  samples  of  palm  oil,  representing  consign- 
ments imported  into  France  as  food  for  the  Colonial 
troops,  were  examined  after  4,  3,  and  2  months, 
and  found  to  contain  respectively  61-2,  19-4,  and 
8-3%  of  free  fatty  acids,  as  oleic  acid.  On  keeping 
for  still  longer  periods  the  hydrolysis  proceeded 
until  the  free  fatty  acids  reached  75%.— C.  A.  M. 


Patents. 

Oils  from    seeds,    beans,   nuts,   offal,    or   the   like; 

Apparatus  for  extracting .    A.  McC.  Winters. 

London.       Eng.      Pat,      120.15;,      24.1. IS.        (Appl. 
1412/18.) 

The  apparatus  consists  of  several  (e.g.,  three)  hori- 
zontal extracting  chambers  connected  together  in 
series  one  above  the  other.  The  uppermost  chamber 
is  connected  with  a  charging  hopper.  Each  extrac- 
tion chamber  is  provided  internally  with  a  screw 
conveyor  to  lead  the  material  to  one  end  where  it 
falls  by  gravity  to  the  chamber  below,  the  extract 
being  separated  from  the  material  by  passage 
through  a  screen  acting  as  a  false  bottom  in  the 
lower  half  of  each  chamber.  Solvent  recovered  con- 
tinuously from  the  oil-bearing  extract  draining 
through  the  screen  in  each  of  the  three  chambers 
is  supplied  to  the  first  (upper)  chamber,  and  solvent 


similarly  recovered  from  the  extracted  residue  is 
supplied  to  the  second  (intermediate)  extracting 
chamber.  The  solvent  is  supplied  either  through 
perforations  in  the  shaft  of  the  screw  conveyor  or 
preferably  through  perforations  in  the  upper  por- 
tion of  the  extracting  chamber,  iu  this  case  the 
upper  half  of  the  chamber  being  fitted  with  a  jacket . 
To  recover  the  solvent,  the  extracts  draining  from 
the  chambers  are  united  and  allowed  to  fall  by 
gravity  over  oppositely  inclined  baffles  and  grids  or 
sieves  in  a  chamber  into  which  steam  rulers  at  the 
bottom,  the  steam  and  solvent  vapour  being  con- 
densed and  the  water  separated  in  an  apparatus, 
the  upper  outlet  of  which  (for  recovered  solvent)  is 
above  the  level  of  entry  into  the  first  extraction 
chamber.  The  extracted  material  is  delivered  by 
the  screw  conveyor  in  the  last  and  lowest  of  the 
extracting  chambers  into  a  similar  solvent-recovery 
vessel,  the  oppositely-inclined  baffles  of  which  con- 
sist of  sieves.  The  volatilised  solvent  from  this 
latter  vessel  is  condensed  and  freed  from  water  in 
apparatus  of  which  the  outlet  is  above  the  level  of 
entry  into  the  second  extraction  chamber. 

—A.   de  W. 

Hi/dror/cnatcd-oil  compositions.  Product  contain- 
ing hydrogenated  oil.  C.  Ellis.  Montclair,  N..I. 
D.S.  Pats,  (a)  1,270.507.  ib)  1,270,508,  and  (c) 
1.270.509.  20.8.18.  Appls.,  0.1.13  (renewed  1.8.16), 
21.4.17,  and  10.4.18. 

(a)  A  mixture  of  a  hydrogenated  animal,  fish,  or 
vegetable  oil  having  a  "  titre  "  not  materially  less 
than  59  and  an  iodine  value  not  exceeding  25,  with 
carnauba  wax  or  paraffin  wax  is  used  for  making 
phonograph  records,  (b)  A  mixture  of  hydrogenated 
fatty  oil  (e.g.,  cottonseed  oil)  with  a  non-abrasive 
n  Ineral  substance  (e.g.,  talc,  barytes.  clay)  is  used 
for  making  phonograph  records,  (c)  Mixtures  of 
hydrogenated  fatty  oil  with  non-abrasive  powders 
are  used  as  lubricants,  toilet  powders,  etc.,  and 
mixtures  with  abrasive  powders  as  grinding  and 
polishing  compositions. 

Ili/tln  r/(  nation :  Process  of .    A.   Schwarcman. 

Assignor  to  Kellogg  Products,  Inc..  Buffalo.  N.Y. 
U.S.  Pat.  1,280,315.  1.10.18.    Appl.,  20.8.17. 

A  vertical  shaft  carrying  a  number  of  hollow  i>er- 
forated  arms  at  different  levels  is  rotated  in  a  mix- 
ture of  oil  and  "  compound  gas-occluding  catalyst  " 
at  a  speed  sufficient  to  induce  cavitation,  hydrogen 
being  supplied  through  the  arms  to  the  cavities 
immediately  on  their  production. — A.  de  W. 

Catalyst.    U.S.  Pat.  1,280,314.    See  I. 


Catalytic  substance 


Ger.   Pat.  307.380.     See  VII. 


XIII.-PAINTS  ;  PIGMENTS  ;  VARNISHES  ; 
RESINS. 

Pine   resin.     W.    Fahrion.     Chem.    Umschau,    1918, 
25.  3—5.     Z.  angew.  Chem.,  1918,  31.  Ref.,  300. 

The  resin  obtained  by  the  extraction  of  pine  resin 
residues  with  caustic  soda  and  acidification  of  the 
filtrate  is  light  chocolate-brown  in  colour,  without 
lustre,  friable,  and  has  a  faint  aromatic  herb-like 
odour.  It  contains  4°0  of  water  and  is  soluble  to 
the  extent  of  58%  in  light  petroleum  spirit,  34-5% 
in  ether,  and  55-7%  in  alcohol.  The  portion  soluble 
in  light  i>etroleuin  spirit  contains,  together  wifh 
neutral  substances,  some  petroleum-soluble  deriva- 
tives of  hydroxyabietic  acids.  The  portions  soluble 
in  ether  and  alcohol  are  formed  by  the  auto-oxidu- 
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t i. .n  ol  the  substances  soluble  in  light  petroleum 
spirit.     It  la  obvious  thai   such  a   highly  oxidised 

resin  cannot   in   all   cases   i'mIMI   the  I itlons  of 

normal  colophonj .    J.  P.   B. 

Rosin  from  pine  ncrapings;  Process  for  tin   recovt  ru 

of .      \v.  Schaefer       Chem.  Umschau,  1918, 

25.  25    26.    /-.  angew.  Chem.,  1918,  31.  Kit'..  806 

Pim  scrapings  were  formerlj  ns.-ii  to  a  small  extent 
as  an  addition  to  brewers'  pitch.  Rosin  and  tur- 
pentine "ii  can  be  recovered  from  iiiis  material  bj 
extraction  with  solvents,  but  the  process  presents 
considerable  disadvantages.  The  new  process  pro 
iH>s,..i  < i insists  in  heating  and  emulsifying  the  crude 
oleo-resln  with  water  and  separating  the  emulsion 
from  tin-  residue  by  frothing  ii  over.  The  product 
which  is  floated  off  Is  passed  Into  a  melting  vessel 
and  then  Into  n  Btill  from  which  tin-  turpentine 
oil  is  distilled  off  with  tin'  water  under  vacuum. 

I.   V.   B. 

Pah  s  is. 
I'lihit-n  iii<  it   r.nii  method  of  making  same.    W.  6. 
Ball,  California,  Pa.    U.S.  Pat.  1,279,106,  17.9.18. 
Appl.,  20.9.17. 

A\  elastic  "ii  suitable  as  a  vehicle  for  paints  Is 
produced  by  distilling  a  mixture  of  about  eo.ua] 
parts  of  "green  woods"  and  crude  turpentine. 
Tin"  more  volatile  constituents  are  condensed  and 
are  mixed  while  hot  with  a  proportion  of  the 
heavier  oils  remaining  in  the  distillation  vessel. 

— C.   A.   K. 

Paint;  Method  of  recovering  materials  from  . 

.1.  V.  Lostumo  and  A.  H.  Olander,  Chicago,  111. 
r.S.   Pat    1,279,888,  24.9.18.     Appl.,  11.2.1s. 

Paint  refuse,  or  paint  which  haw  become  more  or 
loss  dried,  is  treated  wiiH  a  solvent,  and  the  oil 
constituent  saponified  by  the  addition  of  alkali. 
The  solid  and  liuuiil  portions  are  separated,  and 
after  grinding,  the  pigments  may  i>o  utilised  again 
for  paint    making. — C.  A.    K. 

Paint-dissoVoer.  II.  Catlett,  Assignor  to  Schalk 
Chemical  t'o..  Los  Angeles,  Cal.  U.S.  Tat. 
1,280,162,  1.10.18.     Appl..  1M.4.17. 

A  1'iTM  dlssolver  consists  of  a  mixture  of  trisodlum 
phosphate,  93-25%,  and  sodium  chloride,  0-75%. 
with  sufficient  water  to  dissolve  the  two  con- 
stituents.—A.  de   \V. 

Plastic  compositions.  J.  W.  Aylsworth,  East 
Orange,  N.J.,  Assignor  to  Condensite  Co.  of 
America.  Reissues  14,530  and  14,531,  8.10.18,  oi 
I'.S.  Pat.  1,087,422,  17.li.14.  ApplS.,  8.1.10  and 
26.8.18. 

Bee  Eng.   Pat.  3498  of  mil:  this  J.,  1912,  347. 


Preparing  iron  for  painting.      U.S.  Pat.  1,279,101. 

8(  e  X. 


HV.-INDIA-RUBBER  ;   GUTTA-PERCHA. 


—    in     vulcanisi  d 
Analyst.     Pals.     43. 


Sulphur;    Determination    of 

riilibi  r.        II.     P.     Stevens. 

377— 878. 

\ t    05    grin,    of   the    Bample    is   digested    with 

20  c.c.  of  nitric  acid  (sp.  gr.  1  TJi  and  0-6  grin,  of 
potassium  chlorate,  the  liquid  then  boiled  for  2 
to  :;  hours  beneath  a  reflux   condenser,   and  sub 

sequently   evaporated    to  dryness   in   a    basin,   alter 


the  addition  of  8  gnus,  of  pure  magnesium  nitrate. 

The    residue    is    cautiously    heated     over     a     naked 

flame,  the  presence  of  the  magnesium  salt 
moderating  the  combustion,  and  any  unburn! 
carbon  Is  destroyed  by  digestion  with  nitric  acid 

and     potassium    chlorate,    and    the    excess   of   acid 

evaporated.  After  the  addition  of  10  c.c.  of  si  rang 
hydrochloric  acid,  the  ilish  is  covered  with  a  clock. 

glass  and  gently  heated  until  red  fumes  cease  to 
appear.  The  liquid  is  then  diluted,  tillered,  made 
up  to  .Mill  c.c.,  and  heated   lo  boiling  on  a    hot   plate, 

the'suiphuric  acid  precipitated  by  the  additli I 

5   C.C.    <d'    10%    barium    chloride    solution,    and    Hie 

precipitate  allowed  to  stand  overnight  before  nitra- 
tion.    I'.  A.  M. 


Isoprene  ntonohydroi  him  ide. 


!•'. ii  .i. 


Asehan. 


Sir     XX. 


Elastic  mass  [rubber  substitute]  and  manufacture 

of  the  Same.      E.  S.  All-Cohen,  The  Hague,  Net  her. 
lands,     r.s.   Pat.  1,280,129,  1.10.1S.     Appl.,  14.4.17. 
See  Eng.  Pat.  103,824  of  1917;  ibis  J.,  1017.  1140. 


XV.-LEATHER  ;  BONE  ;  HORN  ;  GLUE. 

Tannins;  Estimation  of .      Note  methods  anil 

their  practical  mine  compared  with  the  hide 
powder  process.  U.  I.auffmann.  Collegium, 
iois,  is.-)— loo. 

A  CRITICAL  review  of  the  new  processes  not  included 
in  Dekker's  "Tannins"  (1818).  In  the  methods  of 
/.wick,  Vanicek,  and  lOglen  the  tannin  is  estimated 
by  determining  the  refract  ivily,  acidity,  and  pro- 
portion of  total  solubles  lo  tans  respectively  of 
original  and  detannised  solutions,  the  figures 
Obtained  in  each  case  being  multiplied  by  a  factor 
which  is  assumed  constant  for  each  tannin. 
G-awalowski  (this  J.,  1916,  is"i  precipitates  the 
tannin  with  basic  copper  acetate,  and  Levi  and 
Orthmann  use  a  chromium  compound  as  precipi- 
tant, a  factor  being  applied  to  the  weight  of  dry 
precipitate  to  obtain  tannin  content.  These  con- 
version factors,  however,  are  not  constant  for  the 
same  material  and  are  useless  for  application  to 
mixtures  of  tannins.     KohnAbrest    and  Singh   and 

Ghose  (this  J.,  1916,  159)  recommend  the  adoption 
of   inorganic   detamiisers.      These   methods    seem 

very  arbitrary    since  the   dctanniser   is  so  entirely 

different   from  hide  powder.    No  materials  not  in 

use  in  the  tannery  are  employed  in  the  hide  powder 
process. — D.  W. 


Chromium    [in   tanning  liquors];  Influence  of  iron 

mid  organic  mailer   on    the  ioiloinel i  ir   estimation 
■■I       — .     R.    LaulVinann.     Collegium,    1918,   lii'i— 

UL'S. 

Tin-:    author    confirms    the    results    obtained    by 

Schorlem r   (this  •!..  1918,    M5a)   and    Lamb  and 

Harvey  (this  •'..  1916,  1028).  Hydroxide  precipi- 
tates separating  out  alter  the  peroxide  oxidation 

of    chrome    liquors    adsorb   some    id'   the    chroinate 

even  if  Altered  off  and  well  washed,     if  they  do 

not  liberate  Iodine  from  potassium  iodide  and  are 
soluble  in  acid,  lilt  rat  ion  is  unnecessary  as  they 
will    dissolve    in    excess   acid.         Large   aniotinls    of 

organic   matter    in  a   chromium  solution  lead    to 

inaccurate  results  by  the  peroxide  oxidation 
method,  since  they  retard  the  separation  of  the 
iodine  and  Obscure  the  end    point.     Organic  matter 

has  no  influence  on  estimations  in  which  the 
chromium  is  oxidised  by  fusion.— D.  W. 
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Tannage;  Quinone .     /.  and  II.      W.  Moeller. 

Collegium,  191S,  71—78,  210—213.  241—242. 
All  compounds  of  a  quinone  character  are  not 
easily  oxidised  or  reduced.  Anthraquinone  and  its 
derivatives  do  not  give  the  ordinary  quinone 
reactions.  The  quinone  characteristics  wbjch 
appear  to  be  missing  are  present  in  a  latent  form. 
The  quinonic  or  non-quinouic  nature  of  the  phlo- 
baphenes  cannot  be  determined  by  studying  their 
behaviour  in  ordinary  quinone  reactions  but  only 
by  experimental  determination  of  their  constitu- 
tion. Nierenstein,  Powarnin,  and  Koerner  have"  all 
furnished  evidence  that  tannins  have  a  quinone 
nature.  Active  quinonic  properties,  the  tendency 
to  form  complex  colloids,  and  tanning  properties 
all  seem  interdei>endent.  In  vegetable  tannage  the 
peptiser,  a  polyphenol,  is  oxidised;  this  disturbs 
the  colloid-chemical  character  of  the  solution,  and 
peptised  phlobaphenes  are  precipitated  along  with 
dark-coloured  huniins.  An  intermediate  product  of 
this  oxidation  is  always  benzoquinone,  the  quin- 
hydrone  of  which  colours  the  solution  an  intense 
red,  to  which  may  be  attributed  the  colour  of  the 
phlobaphenes.  In  the  pure  benzoquinone  tannage 
the  first  phase  is  the  oxidation  by  the  quinone  of 
the  o-amino-acids  in  the  iuterfibrillary  tissue  to 
aldehydes.  The  quinone  is  thereby  converted  into 
quinhydrone  (red  colour)  and  further  into  complex 
colloidal  humins  (brown)  which  are  the  effect  ive 
tanning  agents.  Free  quinone  can  never  be 
detected  in  quinone-tanned  leather. — D.  W. 

Leather    formation:    Theory    of    .       V.      W. 

Fahrion.  Collegium,  191S,  173— ITS,  213—214. 
A  reply  to  Moeller" s  criticisms  on  the  chemical 
theory  of  tannage  (Collegium,  1918,  25 — 40,  01 — 78, 
93—105;  J.  Soc.  Leather  Trades  Chem.,  191S, 
1SS — 190).  Moeller  draws  a  false  analogy  between 
the  behaviour  of  formaldehyde  with  albumins  and 
with  collagen,  since  the  latter  is  not  an  albumin 
but  an  albuminoid.  Water  is  necessary  for 
Moeller"s  aldehyde  tannage  theory;  formaldehyde 
however  tans  in  alcoholic  solution.  The  increased 
tanning  properties  of  aldehydes  containing 
lolymers  can  be  explained  by  catalysis  without  the 
aid  of  the  peptisalion  theory.  Moeller's  observa- 
tion of  free  aldehyde  in  pelt  after  tanning  with 
aldehydes  and  washing,  can  be  explained  by  rever- 
sible chemical  combination  or  formation  of  additive 
compounds.  Quinone  can  tan  hide  powder  by 
being  rubbed  together  with  it  in  a  mortar,  without 
the  presence  of  any  solvent.  The  decomposition 
products  of  quinone  in  aqueous  solution  are  thus 
proved  unnecessary  for  tanning,  hence  Moeller's 
peptisation  theorv  is  superfluous  and  incorrect. 

— r>.  w. 

Leather    fibre;    Elementary     structure     of    . 

Principles  of  molecular  physics  of  leather.      W. 

Moeller.       Collegium,     1918,     157—173,    202—210, 

230—240. 
Theoretical  deductions  from  ultramicroseopic 
observations  on  hide  and  leather.  The  fine  fibrils 
of  hide  tissue  consist  of  parallel  chains  of  collagen 
micells  with  their  optical  axes  all  arranged  in  the 
direction  of  the  chains,  hence  the  property  of 
anisotopism  in  hide  tissue.  Like  all  organised 
substances  hide  tissue  consists  of  two  chemically 
different  substances,  collagen  and  its  hydrolytic 
decomposition  products.  The  collagen  micell  is 
polyhedric  and  somewhat  elongated.  Swelling 
disturbs  the  arrangement  of  the  micells.  A  com- 
parison is  drawn  between  anisotropy  in  crystals 
and  in  the  hide  tissue  which  leads  to  the  assump- 
tion of  a  lattice-work  arrangement  of  the  micellar 
chains.  The  astringent  effect  of  tannins  is  seen  in 
their  action  on  micellar  chains  which  are  sub- 
jected to  torsion  as  a  result.  The  optical  axes  are 
displaced  and  the  anisotropy  disappears.  Hide 
fibres  under  tension  cannot  be  tanned. — D.  TV. 


Patents. 

Tanning  hides;  Process  and  apparatus  for .    V. 

Quaedvlieg,  Keremeos,  B.C.,  Canada.     U.S.   Fat. 
1,2S0,544,  1.10.18.     Appl.,  18.9.1G. 

Hides  are  suspended  from  drums  mounted  in  series 
in  a  vat  containing  tanning  solution;  the  drums 
can  lie  rotated  alternately  in  opposite  directions 
to  secure  gradual  and  uniform  bending  of  the  hides, 
thus  opening  their  pores  and  ensuring  free  flow  of 
tanning  liquor  over  their  surface.— L>.   W. 

Tanning  animal  hides;  Process  for .     Badische 

Anilin  und  Soda  Fabr.    Ger.  Pat.  305,855,  11.2.15. 

Addition   to    281, 4S4    (see    Addition   to    Fr.    Pat. 

443,730;  this  J.,  1914,  209). 
Substances  are  claimed  which  fulfil  the  conditions 
specified  in  the  principal  patent  and  contain  in 
their  molecule  two  or  more  aromatic  nuclei,  some 
or  all  of  which  are  different  from  the  others. 
Tanning  agents  which  are  covered  by  the  present, 
addition  comprise  the  condensation  products  of 
2-naphthol-ti-sulphonic  acid  with  benzyl  alcohol,  of 
2.5.7-aminonaphtholsulphonic  acid  with  p-toluene- 
sulphochloride,  and  of  sodium  2-naphthol-0-sul- 
phonate  with  ;)-cresol. — J.  F.  B. 

Leather,    yarns,   jute  or  like  materials;  Machines 

for  drying  .     C.  Stephens,  Leeds.     Eng.  Pat. 

120,277,  15.11.17.  (Appl.  10.779/17.) 
By  means  of  a  conveyor,  the  material  to  be  dried 
is  drawn  longitudinally  through  a  long  horizontal 
chamber,  fitted  with  two  flat  sets  of  steam-heated 
coils,  arranged  near  the  top  and  bottom  of  the 
chamber  respectively.  Air  is  blown  into  the 
chamber  through  a  tapered  inlet  duct  arranged 
along  the  bottom.  Baffle-plates  direct  the  air 
vertically  upwards  or  diagonally,  thus  ensuring 
its  being  continuously  heated  and  reheated  as  it 
circulates  over  the  steam  coils.  An  exhaust  fan 
at  one  end  extracts  a  predetermined  proportion  of 
the  moist  air. — D.   W. 


XVl.-SOILSj  FERTILISERS. 

Soil  aridity  methods.    B.  E.  Stephenson.     Soil  Sci., 
1918,  6,  33—52. 

From  a  comparison  of  the  Hopkins,  Veitch,  Jones, 
Maclntire,  Truog,  and  Tacke  methods  of  studying 
soil  acidity  (this  J.,  1904,  702;  1915,  110!,  1150;  1910. 
099),  the  author  concludes  that  the  Tacke  method  is 
the  most  satisfactory.  Pure  water  is  a  satisfactory 
medium  for  the  reaction  between  the  acid  soil  and 
the  calcium  carbonate,  although  the  use  of  dilute 
solutions  of  calcium  or  sodium  chloride  hastens 
the  reaction  to  a  limited  extent.  Concent  rated 
solutions  of  these  chlorides,  on  the  other  hand. 
depress  the  reaction.  The  presence  of  an  anti- 
septic, such  as  toluene,  is  not  necessary.  The  most 
important  factors  are  the  duration  of  the  reaction, 
which  should  not  be  less  than  5—10  hours;  the  rate 
of  aeration,  which  should  be  maintained  at  a 
maximum;  the  vigour  of  shaking,  which  should  be 
thorough.  The  method  is  consistent  in  indicating 
total  acidity,  and.  in  a  limited  way,  also  measures 
toxicity  of  the  soil  acids. — W.  G. 

Potash    residues   in    Hagerstown   silty   loam    soli; 

Condition  of  fertiliser .     W.  Frear  and  E.  S. 

Erb.     J.  Agric.   Res.,  191S,  15,  59—81. 
A  lo\m  soil  in  Pennsylvania  was  selected  for  study. 
part    of  which   had    received   100   lb.    of   fertiliser 
potash  biennially  for  30  years  and  the  other  pari 
had  been  unmanured,  but  both  had  been  cropped 
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alike.  The  condition  of  the  potasb  present  was 
determined  by  several  solvents,  concentrated  hydro- 
chloric add  being  used  tor  a  Btrong  solvent  and 
y/5  add,  distilled  water,  carbonated  water,  and 
ammonium  chloride  Bolatlon  for  weak  solvents. 
The  potasb  was  determined  by  the  platlnlc  chloride 
method.  The  total  potasb  in  the  untreated  soil 
was  8*21  ...  Concentrated  arid  dissolved  a  slightly 
larger  proportion  of  the  total  potasb  from  the 
fertilised  than  from  the  unfertilised  Boll,  whereas 
weak  solvents  dissolved  twice  as  much  from  the 
fertilised  as  from  the  unfertilised  soil.  The  V/S 
aeid  was  the  mosi  active  of  the  weak  solvents.  If 
b  second  extraction  was  made  after  the  Ural  with 
a  weak  solvent,  the  amount  of  potasb  dissolved  on 
the  second  occasion  was  much  less  than  on  the  first, 
imt  was  abonl  equal  from  the  two  soils,  showing 
thai  the  potash  was  more  readily  available  iu  the  i 
fertilised  soil.  The  clayey  and  non-clayey  portions  | 
of  the  soil  were  also  examined  separately.      The 

Clay  contained  less  potash  than  the  non-clay,  and 
Ik. til  fractions  of  the  fertilised   soil   were  richer  ill 

potasb  than  the  corresponding  fractions  of  the  un- 
fertilised soil.  The  crops  on  the  fertilised  soil 
showed  little  Increase  over  those  on  the  unfertilised 
soil,  owing  to  the  soil  being  naturally  rich  in 
potash.  The  application  of  potash,  however. 
■caused  the  amount  of  potash  taken  up  by  the  crops 
to  be  Increased  to  the  exteni  of  40%.  The  con- 
clusion reached  Is  thai  much  of  the  potash  applied 
remained  In  the  surface  soil  in  a  highly  available 
condition,  but  more  still  in  a  condition  of  lower 
availability;  and  thai  the  loss  by  drainage  was 
not  great. — J.  11.  J. 


hegume-infntini/  hieteria:  lie  port  on  the  examina- 
tion  of   commercial  cultures  of  .       C.    R. 

fellers.     Soil  Sci.,  1018,  6,  50—07. 

•So\n:  thirty  official  and  twenty  unofficial  samples  of 
cultures  were  examined.  The  culture  medium  for 
the  plate  tests  was  prepared  by  adding  12  grms.  of 
mannltol,  -  grms.  of  monopotasslnm  phosphate, 
0*2  gxm.  of  magnesium  sulphate.  o-2  grm.  of  sodium 

chloride,  01  grm.  of  caleiuni   sulphate,   and   1  grm. 

of  calcium  carbonate  to  inoti  c.c.  of  distilled  water 
and  15  grms.  of  agar.  This  was  found  to  be  very 
satisfactory  for  general  plating  of  all  varieties  of 
/;.  iinliriiiila.  The  purity  and  general  condition  of 
the  official  samples  examined  were,  generally 
speaking,  very  good,  only  two  being  classed  as 
■poor"  and  four  as  "partly  poor."  Of  the 
legumes  examined,  soya  beans  .seemed  to  be  harder 
to  inoculate  than  most  of  the  common  varieties, 
ami  for  these  beans  the  soil-transfer  method  of 
inoculation  is  recommended.  Soil  or  "muck"  cul- 
tures are  excellent  carriers  Of  legume  bacteria. 
The  plate  method  Of  testing  pure  cultures  gives  a 
good  Indication  of  the  infecting  ability  of  the 
organisms,    but    the   results   need    to    be   verified   by 

growing  tin-  plants  themselves  and  examining  the 

roots  for  nodules. — \V.  (! 


Legume  inoculation;  Tests  of  commercial  cultures 

for  .      11.    A.    Nines  and   ( '.    ( I.    Cromer.      Soil 

Sei..    1'IIS,    6.  (HI— 70. 

In  the  case  of  sweet  clover,  inoculation  by  com- 
mercial cultures,  or  by  soil  taken  from  a  field 
where  the  clover  had  been  recently  successfully 
grown,  at  a  dilution  such  that  seed  obtained  either 
iis  exact  proportion  of  the  commercial  culture,  or 
its  proportion  of  bacteria  In  the  weight  of  soil 
used   per  acre,    gaye  equally    .successful   results. 

With  soya  beans,  COWpeas,  and  hairy  vetch,  satis- 
factory inoculation  was  not  secured  with  either 
commercial  cultures  or  soil. — W.  G. 


Sertl.i;   Ursintunce  of  to  desiccation.       G.   T. 

Harrington  and  W.  Crocker.  J.  Agric.  Res., 
vms.  14.  526    682. 

Suns  of  wheat,  barley,  Sudan  grass,  Kentucky 
blue-grass,  and  Johnson  grass  were  dried  under 
varying  conditions  and  for  varying  lengths  of  time 
and  it  was  found  that  the  percentage  germination 
was  not  materially  changed  when  the  seeds  were 
dried  to  a  moisture  content  of  less  than  1%.    The 

percentage    germination     of     the     two     last  named 

grasses  was  not  affected  when  the  moisture  content 

was  reduced  to  hi  -.,.  although  the  vigour  of  the 
blue-grass  seedlings  was  greatly  reduced.  The 
Vigour  of  the  seedlings  was  further  reduced  by 
drying  the  blue-grass  seeds  in  a  vacuum  at  10(»"(;. 
for  six   hours,   but    the    percentage    of  germination 

was  not  materially  affected. — W.  <;. 

Drying    plant     materials.     Andre      Bee    XXIII. 

Patent. 

Fertiliser  ami    fertilising.       0.    P.osch,   Assignor  to 

Badische  Anllin  und  Soda  Fabr.,  Lndwigshafen, 
Germany.  U.S.  Pat.  1,280,060,  8.10.18.  Appl., 
24.11.14. 

See  Ger.   Pat.  288,401  of  1014:  this  J..   1010,  100. 

Specific  claim  is  made  for  a  fertiliser  containing 
calcium  urea  phosphate  and  ammonia. 


XVII.-SUGARS  ;  STARCHES  ;  GUMS. 

Sugars;  Valuation  of  rate  from  the  point  of 

vietc  of  the  refiner.     W.  D.  Home.     J.  lid.   Bng. 
Chem.,  1918, 10,  800— S12. 

The  efforts  which  have  been  made  during  recent 
years  to  elaborate  a  rough  method  of  standardising 
raw  sugars  destined  for  refining,  based  on  the  size 
and  hardness  of  the  grain,  the  amount  of  insoluble 
matter,  the  reaction,  aud  the  odour,  in  addition  to 
the  usual  data/such  as  the  polarisation  and  the 
ash,  tire  based  on  assumptions  frequently  not  borne 
out  in  practice,  and  overlook  important  variations 
of  quality  radically  affecting  the  value  of  the  pro- 
duct for  refining  purposes.  On  account  of  the 
defective  nature  of  some  of  the  raw  sugars  recently 
imported  into  the  States,  the  author  litis  examined 
the  behaviour  of  the  raw  sugar  when  subjected  to 
certain  tests  that  Imitate  as  closely  as  possible  the 
conditions  actually  obtaining  in  the  refinery.  For 
example,  to  obtain  an  indication  of  its  "atlina- 
bility,"  or  the  completeness  with  which  the  adhering 
film  of  molasses  can  be  removed  from  the  crystals, 
200  grms.  of  the  sample  is  mixed  into  a  magma 
with  02  c.c.  of  a  wash-liquor  composed  of  a 
saturated  solution  of  the  sample  itself,  made  by 
shaking  100  grms.  with  45  c.e.  of  water  for  10 
minutes  and  decant  im;.  this  magma  is  spun  in 
a  5-in.  laboratory  centrifuge  for  2  minutes,  and 
the  yield  ami  the  polarisation  (after  drying)  of  the 
washed  sugar  determined.  Under  these  conditions. 
a  good  centrifugal  raw  sugar  which  (hiring  manu- 
facture has  not  been  mixed  with  "seconds,"  will 
polarise  about  90-4°.  and  an  ordinary  centrifugal 
sugar,  about  90°.  If  the  purity  of  the  washings  is 
below  80°,  a  deduction  from  the  basic  price  of  the 
raw  sugar  may  be  assessed.  Secondly,  the 
behaviour  of  the  raw  sugar  during  defecajion  and 
filtration  is  examined  by  treating  a  45%  liquor 
made  from  the   sample  Willi  the   minimum  amount 

of  acid  calcium  phosphate  and  caieium  sucrate  to 

produce  a  clear  solution,  healing  to  190°  V.  (88°  C), 
and  filtering  through  a  folded  cloth  in  a  '.',  in.  per- 
forated brass  cone,  the  time  taken  to  collect  70  c.c. 
of  the  filtrate  being  noted.     Sugars  filtering  freely 
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in  the  refinery  will  require  5  min.  or  less  in  this 
test,  those  of  medium  quality,  from  5 — 10  min., 
poor  samples,  10 — 15  min.,  and  bud  "gummy" 
samples,  15 — 20  min.,  or  even  longer,  and,  depending 
upon  this  rate  of  filtration,  the  deduction  to  be 
made  from  the  basic  price  may  be  tixed.  Thirdly, 
the  readiness  with  which  a  raw  sugar  can  be 
decolorised  by  animal  charcoal  is  found  by  dis- 
solving  10  grins,  in  30  c.c.  of  water,  adding  0-25  grm. 
of  kieselguhr  and  2  grins,  of  good  animal  charcoal 
in  powder  (which  all  passes  through  a  00-mesh 
sieve),  heating  gently  to  boiling  point,  and  filtering 
through  paper,  colorimetric  tests  of  the  filtrate 
and  of  a  solution  submitted  lo  similar  treatment 
in  the  absence  of  the  animal  charcoal  affording  the 
means  of  comparison.  A  sugar  of  average  quality 
will  lose  in  this  test  about  75%  of  its  colour,  and 
according  to  the  result  of  the  test  compared  with 
the  result  obtained  with  a  standard  sample,  the 
deduction  to  be  made  from  the  basic  price  may  be 
ascertained. — J.  P.  O. 


Cane  juice;   Rdle  of  oxidases   and   of   iron  in   the 

colour  changes  of  sugar .    F.  W.  Zerban.    J. 

Ind.  Eng.  Chem.,  101S,   10,  811— SIT. 

Previous  work  has  indicated  that  the  colouring 
matter  in  the  sugarcane  is  composed  of  chlorophyll, 
saccharetin,  and  in  the  case  of  dark  varieties  aim 
anthoeyanin.  Of  these,  the  first  two  are  insoluble, 
passing  mechanically  into  the  juice  during  milling, 
while  the  saccharetin  during  the  subsequent  treat- 
ment with  lime  is  rendered  soluble,  and  develops 
a  yellow  colour.  Anthoeyanin  is  soluble,  and 
imparts  a  dark  colour  to  juice  expressed  from  cane 
containing  much  of  it.  ('.  A.  Browne  (Louisiana 
Bull.,  91,  9)  has  pointed  out  the  presence  in  the 
cane  of  so-called  "tannins,"  that  is,  of  aromatic 
compounds  giving  the  well-known  colour  reaction 
with  ferric  chloride,  which  may  not  necessarily  be 
true  tannins,  but  may  be  any  of  the  numerous  poly- 
phenols or  phenolcarboxylie  acids.  M.  C.  Schneller 
(Louisiana  Bull.,  157)  has  suggested  that  the 
greyish  tint  of  some  sugars  and  the  abnormally 
dark  colour  of  the  less  pure  factory  products  may 
be  due  to  the  action  of  iron  salts  on  the  polyphenols. 
Experiments  now  carried  out  by  the  author  with 
young  cane  shoots  (containing  neither  chlorophyll 
nor  anthoeyanin,  but  rich  in  polyphenols)  demon- 
strate that  the  extracted  juice  has  a  dark  brown 
colour,  quite  unlike  the  dirty  green  of  raw  mill 
juice.  When,  however,  ferrous  sulphate  is  added 
to  such  juice  the  usual  colour  of  mill  juice  is  repro- 
duced after  a  short  time,  showing  this  to  be  due 
to  the  contact  of  the  juice  with  the  iron  of  the 
milling  plant.  The  brown  colour  formed  in  the 
absence  of  iron  is  due  to  the  action  of  a  laccase  on 
the  polyphenols,  and  to  a  small  extent  also  to  that 
of  tyrosinase  upon  the  tyrosine  of  the  cane.  The 
dirty  green  colour  of  mill  juice  is  attributed  to  the 
interaction  of  the  laccase,  the  polyphenols,  and  the 
ferrous  salts  formed  by  the  action  of  the  organic 
acids  upon  the  iron  of  the  rollers,  the  ferrous  salts 
being  rapidly  oxidised  by  the  oxidases  of  the  cane 
to  the  ferric  state.— J.  P.  O. 


Decolorising  carbon;  Preparation  of  an  active  

from  la  lp  [for  use  in  sugar  refining].  F.  W. 
Zerban  ami  B.  C.  Fivelnnd.  J.  Ind.  Eng.  Chem., 
1918,   10,  S12— S14. 

By  carbonising  kelp  rapidly  at  a  comparatively 
high  temperature  in  such  a  way  that  the  gases  can 
easily  escape,  using  preferably  an  open  vessel,  sub- 
sequently heating  the  product  to  redness  for  2  hours, 
and  afterwards  washing  it  successively  with  water, 
hydrochloric  acid,  and  again  with  water,  a  pre- 
paration more  powerful  than  "Norit"  is  pro- 
duced:   if  the  kelp  be  washed   with  water  before 


heating  to  redness,  so  as  to  remove  the  soluble 
salts,  the  results  are  much  less  satisfactory.  It  is 
suggested  that  the  high  nitrogen  content  of  kelp 
may  explain  the  efficiency  of  the  carbon  prepared 
from  it,  and  it  was  noticed  in  every  case  in 
which  an  active  product  was  obtained  that  Prussian 
blue  was  formed  on  extracting  with  hydrochloric 
acid.— .1.  P.  O. 


Sucrose;  Inversion  oj bti  colloidal  silicic  acid. 

A.    and    A.     Mary.       Comptes    rend.,    litis,     167, 
644—646. 

Colloidal  silicic  acid,  produced  by  interaction  of 
hydrochloric  acid  and  sodium  silicate  solutions, 
is  capable  of  inverting  sucrose.  The  hydrolytic 
activity  appears  to  depend  on  the  degree  of  dis- 
persion of  the  colloid,  and  is  destroyed  by  coagula- 
tion. It  increases  with  rise  in  temperature  to  a 
certain  point  which  is  probably  determined  \fy 
coagulative  changes.  Dialysed  solutions  lose  their 
activity  after  a  period  which  varies  inversely  with 
their  concentration.  (See  also  .1.  Chem.  S-'oc,  Jan., 
1919.)— J.  H.  L. 

Xylose;  Preparation  of from  corn  [maize]  cobs. 

«'.  S.  Hudson  and  T.  S.  Harding.    J.  Amer.  Chem. 
Soc,  1918,   40,  1001— 10(12. 

The  authors  have  previously  described  the  prepara- 
tion of  crystalline  xylose  from  cottonseed  hulls 
(this  J.,  1917,  730)  and  now  find  an  even  more 
suitable  source  in  maize  cobs.  The  yield  is  about 
12%.  The  crushed  cobs  are  boiled  for  two  hours 
with  7%  sulphuric  acid;  the  residue  is  strained  off 
and  the  filtrate  exactly  neutralised  with  calcium 
hydroxide,  care  being  taken  that  the  solution  never 
becomes  alkaline.  The  calcium  sulphate  is 
removed  and  the  filtrate  is  decolorised  with  carbon 
or  bone  char  after  having  been  made  just  acid 
to  litmus  with  phosphoric  acid.  After  concent  ra- 
tion under  diminished  pressure,  alcohol  is  added 
to  the  solution:  the  precipitated  calcium  sulphate 
is  removed,  and  the  liquid  is  concentrated  to  a 
syrup  from  which,  by  suitable  treatment  with 
alcohol,  the  xylose  is  obtained  in  the  crystalline 
form.— H.  W. 

Lactose.    Panchaud  and  Auerbach.    See  XIN\. 


XVIII.-FERMENTATION   INDUSTRIES. 

Beers;  Belgian  mashing  system  suitable  for  lit/lit 

.     G.   M.   Johnson.     J.  Inst.  Brew.,  191S,    2i, 

237—246. 

Following  an  historical  sketch  tracing  the  influence 
of  fiscal  conditions  on  the  development  of  Belgian 
mashing  methods,  the  author  describes  the  "  turbid 
wort  "  system  which  is  widely  employed  for  the 
production  of  full-flavoured  light  beers.  This  sys- 
tem, carried  out  with  plant  similar  to  that  used 
in  this  country,  produces  dextrinous  worts  by 
restricted  conversion.  The  following  is  a  brief  out- 
line. A  stiff  mash  is  held  at  100°— 110°  F.  (3S°— 
43°  C.)  for  30 — 45  mins.  for  peptonisation,  and  then 
raised  to  120°— 125°  F.  (49°— 52°  C.)  by  underletting 
water  at  150°— 175°  F.  (05°— 79°  C),  after  which  the 
turbid  wort  is  drawn  off  and  gradually  heated  to 
boiling,  with  a  pause  for  saccharification.  The 
goods  in  the  tun  are  meanwhile  heated  to  158°  F. 
(70°  C.)  by  introduction  of  hot  water,  and  after 
saccharification  a  bright  wort  is  obtained  and  drawn 
off  to  the  bright  wort  copper.  The  boiling  turbid 
wort  is  then  returned  to  the  tun.  so  as  to  raise  the 
temperature  of  the  mash  to  167°  F.  (75°C.K  at 
which  saccharification  is  completed,  the  clear  wort 
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thus  obtained  being  iii, -n  added  to  thai  already  In 
the  bright  worl  copper.  Worts  produced  by  this 
system  do  m>i  weaken  the  yeasts  employed. 
Belgian  beers  of  gravltj  lu'J"  nun  produce  al 
i.'.-isi  10  n>.  of  yeasl  i  is  collected  .-it  the  troughs) 
per  iihi  iii.  of  malt,  and  often  half  as  much  again. 

li  la  suggested  thai  the  difficulties  experien I  with 

ii  English  breweries  owing  to  the  reduction 
of  worl  gravities,  represent  a  passing  phase  due 
in  ;i  ■•  displnci  iiniii  "  of  the  characters  of  the 
yeast.  Pitching  yeast  is  regarded  as  n  mixture  of 
different  types,  and  a  reduction  of  working  gravi- 
ties may  favour  the  predominance  of  a  type  pre- 
viously present  in  only  small  proportions,  and  so 
change  the  character  of  the  yeasl  and  the  flavour 
of  the  beer.  To  avoid  this  It  is  advisable,  at  each 
brew,  to  pitch  a  small  tun  of  worl  of  normal 
gravity  and  to  use  the  yeast  therefrom  for  the 
lighter  worts.    J.    II.   I.. 


Brewery;  Tracing  infection  in  the .     H.  !•'.  '■'■ 

Button.    .1.    Inst.   Brew.,  1918,   24.  258-   260. 

A  rational  method  of  tracing  Infection  deleterious 
to  beer — devised  bj  the  author  In  conjunction  with 
.1.  L.  Baker-  which  has  given  good  results,  is 
described.  Forcing  tests  are  canted  out  on  n 
series  of  worl  samples  taken  at  numerous  stages 
of  brewing  from  the  turn-out  of  the  copper 
onwards.  Samples  taken  prior  to  pitching  are 
fermented  with  a  little  pure  culture  yeast  before 
the  forcing  test.  Practical  details  are  given,  li 
has  been  observed  that  the  liability  of  wort  to 
infection  varies  Inversely  as  its  gravity. — J.  H.  I.. 

Been;   Decarbonation  of  water  used  for  diluting 

war .      II.  Krumhaar.      Woch.  Brau.,  1918, 

35.  121. 

The  author  discusses  the  possible  effects  of  carbon- 
ates present  In  waters  used  for  diluting  beers. 
The  formation  of  precipitates  by  interaction  with 
the  salts  in  the  beer  Is  Dot  to  be  feared,  since  the 
concentration  of  the  reacting  substances  is  very 
low  ami  the  temperature  also  is  low.  Carbonates 
will,  however,  reduce  the  acidity  of  the  beer  by 
partially  neutralising  free  lactic  arid.  In  some 
ias,'s.  e.g.,  lager  beer,  this  is  nol  of  great  impor- 
tance; but  where  the  character  of  a  war  beer 
depends  on  the  presence  of  free  acid,  diluting  water 
rich  in  carbonates  should  be  decarbonated. 

—J.   H.  L. 


Beers;  Iron-sickness  in   thin  .      W.  Windisch, 

Woch.  Brau.,  1918,  33,  69—70,  95—96,  10!)— 110. 

iniaiiv  war  beers  of  very  low  gravity  have 
j, roved  subject  i«i  a  malady  resembling  the  Iron- 
sickness  of  wines,  which  is  due  to  the  formation 
of  ferric  tannate.  The  beers  affected  become 
greenish  and  eventually  uiaekisii  In  colour,  and 
icqulre  an  Inky  flavour,  it  Is  suggested  thai  the 
iron  is  probably  dissolved  by  the  wort  after  fer 
mentation  owing  to  contact  with  naked  metal,  or 
is  Introduced  Into  the  beer  In  the  water  used  in 
some  eases  for  dilution.  Decarbonation  by  boil- 
ing appears  to  render  some  waters  more  "aggres- 
sive" towards  iron,  go  thai  COntaCl  Of  such  waters 
with  the  metal,  during  COOling  or  afterwards. 
li,-,, ,iii,s  a  Sonne  of  danger.  (See  following 
abstract.)  -.1.  H.  I.. 

Beers;    Maladies    of    thin    .       W     Windisch. 

Woch.  Brau.,  lids.  35.  153—156. 

The  war  beers  of  low  gravity  produced  in  Germany 
have  been  remarkably  free  from  maladies  due  to 

micro  organisms.     The    chief    troubles    have    arisen 

from    tannin-protein    turbidity    and    Iron-sickness 
(see  preceding  abstract),  in  both  of  which  tannin 


plays  an  essential  pan.  Some  amelioration  might 
be  effected  by  reducing  the  tannin-content  of  the 

1 r.  '-.v..  by  using  a  smaller  proportion  of  hops 

or  extracting  them  with  cold  water  before  use.  or 
bj  pr ting  the  solution  of  proteins  during  mash- 
ing witit  a  view  to  the  subsequent  precipitation  of 

tannins.     The    Bad    that    the    maladies    are   almost 

confined  to  beers  of  ■'!,,  gravity  or  under,  however, 
probably  Indicates  thai  these  beers  are  deficient  In 
some  protective  constituent,  which  the  author  con- 
ceives to  be  free  acid.  He  therefore  advocates 
higher  addlt  les  in  thin  beers,  and  in  this  connect  Ion 
recommends  treatment  with  lime  as  the  most 
economical  and  effective  means  of  decarbonating 
brewing  waters. — .1.  it.   i,. 

Yeast  cells;  Diminution  in   the   size  of  in  thin 

WOTt8.        F.    Sehoiifeld   and   0.    Gosllch.        Woell. 
Brau.,  mis,  35.  153. 

Tm:  production  Of  beers  from   worls  of  3%  gravity. 

ns  now  practised  In  Germany,  was  found  to  yield 
yeasl  crops  with  cells  appreciably  smaller  on  the 

average  than  those  from  worts  of  higher  or  normal 

gravity.— J.  H.  L. 

Yeast;  Influence  of  stimulants  and  of  storage  under 

water  and  beer,  on  the  maltose-activity  of . 

F.  SchSnfeld  and  M.   Korn.    Woch.  Brau.,  1918, 
35,  129—132. 

Treatment  of  bottom-fermentation  beer  yeast  with 
i  solutions  of  monopotasslum  phosphate  for 
several  hours,  was  found  to  stimulate  the  activity 
not  only  of  the  zymase  bul   also  of  the  maltase 

isee  this  J.,  V.llN.  163.A).  The  mallase-ael  ivity  was 
also  inereased  by  treatment   With  0-6%  solutions  Of 

lactic,  phosphoric,  and  tartaric  adds,  especially  by 
the  Aral  named,  feast  store,!  under  water  suffered 
a  very  slow  reduction  of  mallase-ael  ivity,  amount- 
ing to  about  25%  in  s  days.  Storage  under  beer 
produced  a  more  rapid  change  in  the  same  direction. 
In  general,  conditions  which  affect  the  zymase  of 
living  yeasl  appear  to  exert  a  similar  effect  on  the 
maltase. — .1.    II.    D. 

Wini  :   Removal  of  acidity  of by  addition  of 

potassium   tartrate.    W.    1     Baragiola.    Schwelz. 

Ver.  anal.   (hem..    May,    lids.      Chem.-Zeit.,    1918, 
*2,  515—616. 

The  addition  of  potassium  tartrate  to  reduce  the 
acidity  of  wine,  either  by  precipitation  of  the 
tartaric  add  as  potassium  bitartrate  or  by  simply 

forming  this  salt  in  solution,  may  alter  Hie  relation 

between  the  quantities  of  total  tartaric  acid  and 

non  volatile  aeids  present  in  normal  wines  and  thus 

lender  Impossible  the  detection  of  added  water  and 
tartaric  acid  in  sophisticated  wines. — w.  p.  S. 

Patents. 

Beer;  Brewing  [without  mult].    H.  Boulard, 

Paris.    Hug.  Pat.  119,833,  7.5.18.     (Appl.  7660/18.) 

The   steeping  and  boiling  of   the  grain   and  the 

addition    of   Imps  are   all    Carried   mil    in    the  same 

vessel,  if  the  grain  Itself  is  not  sufficiently  acid. 
a  small  proportion  of  an  organic  acid,  e.g.  '■'■  of 
tartaric  add  on  the  weight  of  the  grain,  is  also 
added  in  assist  ihe  conversion  of  the  starch  into 
soluble  dextrins,  etc.    The  charge  Is  boiled  under 

a  pressure  of  1  aim.  for  about   .'la  mins.,  then  eooled 

by  water  before  opening  the  converter.  A  further 
quantity  of  hops  may  be  added  in  the  converted 
mash  which  is  again  boiled  for  20  mins.  In  the  open 
pan    and    a    short    time    under    pressure.      Tbe 

sterilised    wort    is    saccharified   in  closed    vessels  al 

88° — W°0,  with  pure  cultures  of  Mucor  Boulard 
No.  5,  with  a  suitable  supply  of  purified  air  so  as 
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to  convert  the  soluble  starch  and  dextrins  into 
fermentable  sugars.  The  wort  is  again  sterilised, 
if  desired,  by  boiling  and  is  then  cooled  and  fer- 
mented either  in  separate  vats  or  in  the  saccharify- 
ing vats,  preferably  by  the  use  of  pure  cultures 
of  yeast.— J.  F.  B. 

Fermentation  ;   Process  for  accelerating  .       S. 

Friinkel  and  J.  Fischl,  Vienna.  Ger.  Pat.  307,545, 
24.5.1G.     Int.  Conv.,  5.5.10. 

Fermenting  liquids  are  treated  with  alcoholic 
extracts  of  embryos  of  plant  seeds,  of  lower  fungi 
(in  particular  dried  yeast),  or  of  animal  embryos 
such  as  yolks  of  eggs. — J.  H.  L. 

Alcohol    from    sulphite   [cellulose    waste]   liquors; 

Process  of  obtaining .    R.  H.  McKee,  Ridge- 

field  Park,  N.J.,  U.S.A.  Eng.  Pat.  120,520, 
15.5.1S.     (Appl.  S15S/18.) 

See  U.S.  Pat.  1.273,392  of  191S;  this  J.,  191S,  GOO  a. 

Beer;  Art  of  brewing  — — .  L.  Nathan.  Zurich, 
Switzerland.  U.S.  Pat.  1,2S0,280,  1.10.1S.  Appl., 
26.12.13. 

See  Eng.  Pat.  5G4  of  1914;  this  J..  1915,  72S. 

Cream   of  tartar.      U.S.  Pat.  1,278,257.      See  VII. 
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Milk  samples;  Table  for  sorting .    L.  J.  Harris. 

Analyst,  191S,  43,  375—377. 

A  table  is  given  by  means  of  which  it  is  possible 
to  see  at  once,  from  the  sp.  gr.  and  total  solids, 
whether  a  given  sample  of  milk  is  above  or  below 
the  minimum  standard  of  the  Board  of  Agriculture, 
and  in  the  latter  case  whether  the  sample  is 
deficient  in  fat,  solids-not-fat,  or  both. — C.  A.  M. 

Milk;   Refraction   of  .    J.   Pritzker.     Schweiz. 

Ver.  anal.  Chem.,  Hay,  191S.    Chem.-Zeit.,  191S, 
42,  52S. 

Increase  of  acidity  of  milk  causes  a  corresponding 
increase  in  the  refraction  of  the  milk  serum,  the 
increase  being  due  to  solution  of  calcium  phos- 
phates by  the  lactic  acid.  When  the  quality  of  a 
milk  is  judged  from  its  refraction,  the  acidity  of 
the  sample  should  be  determined  and  taken  into 
account. — W.  P.  S. 

Lactose    [in    milk];   Rcfractomctric   determination 

of    .       L.     Panchaud     and     E.     Auerbach. 

Schweiz.  Ver.  anal.   Chem.,  May,  191S.       Chem.- 
Zeit.,  191S,  42,  528. 

Comparative  determinations  of  lactose  in  milk  by 
means  of  the  refraetomeler  and  by  Allihn's  method 
yielded  concordant  results,  the  differences  not  ex- 
ceeding 003%.  In  the  case  of  sour  milk  with  an 
acidity  of  28°,  the  result  found  by  the  refracto- 
meter  was  0"7%  too  high:  this  was  due  to  the  con- 
version of  the  lactose  into  lactic  acid,  which  has  a 
higher  refractive  index.  Milk  from  cows  with 
diseased  udders  also  gave  high  results  for  lactose 
when  examined  with  the  refractometer ;  this  milk 
contained  a  high  percentage  of  chlorides  and  of 
proteins  which  were  not  precipitated  by  calcium 
chloride.— W.  1'.  S. 


— .       P.    Erculisse   and   H. 
Chim.     Analyt.,    1918,    23, 


Butter;  Analysis  of  - 

Dackweiler.        Ann. 

225 234. 

The  authors  determine  the  saponification  value,  the 
"  silver  value,"  and  the  "  magnesium  value  "  of 
the    fat,    and    from    these    results    calculate    the 


Reichert-Meissl,  Polenske,  and  Hehner  values  of 
the  fat,  or  figures  which  correspond  with  these 
values.  This  indirect  method  is  stated  to  I>e  more 
accurate  than  the  usual  direct  method  of  deter- 
mining the  values.  The  saponification  value  is 
determined  on  4  grms.  of  the  fat ;  the  neutral  soap 
is  then  diluted  to  a  definite  volume  and  an  aliquot 
portion  of  the  solution  is  treated  with  an  excess 
of  A/10  silver  nitrate  solution,  filtered,  and  the 
excess  of  silver  titrated  in  the  filtrate.  All  fatty 
acids,  with  the  exception  of  butyric  acid,  are  pre- 
cipitated by  the  silver  nitrate,  and  from  the  result 
is  calculated  what  the  authors  term  the  true 
Reichert-Meissl  value.  Similarly,  magnesium  sul- 
phate precipitates  all  acids  higher  than  C„.  The 
Polenske  value  calculated  from  the  result  "of  the 
magnesium  precipitation  is  higher  than  the  value 
determined  in  the  usual  way.  Results  of  the 
examination  of  one  sample  of  butter  are  recorded. 

— W.   P.   S. 


Witgatboom,  a  substitute  for  chicory.    J.  McCrae 

and  A.  Kloot.  Analyst,  1918,  43,  373—374. 
The  roots  of  four  of  the  S.  African  trees  known 
as  "  witgatboom "  (white-hole  tree)  are  used  as 
chicory  substitutes,  viz.,  Boscia  tran.svaalcnsis 
(most  commonly  used  in  the  Transvaal),  B.  reh- 
nianni,  ilarua  pcdunculata  (Cape  Province),  and 
Oapparis  albitruncu.  Commercial  roasted  samples 
showed  under  the  microscope  characteristic  tri- 
angular pitied  cells.  On  analysis  they  gave  the 
following  results  : — Sp.  gr.  of  10%  decoction,  10118 
to  10244;  total  water-soluble  matter,  310  to  08-5; 
ash  in  aqueous  extract,  3-5  to  5-5;  total  ash,  4-3 
to  G-9;  and  ash  insol.  in  HC1,  11  to  1-7%.  Results 
obtained  with  genuine  samples  of  the  roasted  roots 
of  (a)  Boscia  transvaalensis  without  the  hard 
core:  (a)  the  same  root  containing  the  core;  and 
(c)  Marua  pcdunculata  are  tabulated. — C.  A.  M. 


Ullage;  Chemistry  of  street  clover  in  com- 
parison uith  alfalfa  [lucerne]  silage.  C.  O. 
Swanson  and  E.  L.  Tague.  J.  Agric.  Res.,  191S, 
15,   113—132. 

Lucerne,  sweet  clover,  and  a  mixture  of  sweet 
clover  and  corn  (maize)  meal  were  placed  in  three 
series  of  bottles  which  were  examined  after  in- 
creasing intervals  of  time.  Good  silage  was  pro- 
duced in  each  case.  Water  and  alcohol  extracts 
were  made  and  examined  for  acidity  by  electro- 
metric  and  titration  methods.  It  was  found  that 
the  loss  of  weight  in  conversion  into  silage  was 
approximately  1%.  The  titration  acidity  of  the 
alcoholic  extracts  was  greater  than  that  of  the 
water  extracts,  owing  to  the  colouring  matter 
extracted  by  the  alcohol  obscuring  the  end  point, 
for  when  the  electrometric  method  was  used  there 
was  no  appreciable  difference  between  the  acidi- 
ties of  the  two  extracts.  Most  of  the  acidity  was 
developed  in  the  first  15  days.  The  addition  of 
maize  meal  to  the  sweet  clover  increased  the  pro- 
duction of  acid.  The  a  mi  no -nitrogen  was  the  same 
in  the  two  extracts,  but  the  lucerne  silage  yielded 
much  more  than  the  sweet  clover  silage.  TUe 
amide-nitrogen  formed  about  one-half  of  the  total 
nitrogen.  The  solvent  action  of  the  water  and  the 
alcohol  was  about  the  same,  two-thirds  of  the 
total  nitrogen  being  extracted  in  each  case.  The 
practical  conclusion  is  that  silage  can  be  made 
more  easily  from  sweet  clover  than  from  lucerne. 

— J .    H .    J . 


Rhubarb  juice.     Besson.     See  XX. 
Drying    plant    materials.     AndrS.     See    XXIII. 
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Patch  re, 

rving  [foods];   Vacuum  proooM  for  and 

other  purposes.  \v.  s.  SeUars,  Brooklyn,  NY.. 
Assignor  to  American  Can  Co.  I'.s.  Pat. 
1,279,879,   17.9.18.    Appl.,  16.6.10. 

In  order  to  prevent  the  pin-holing  of  tins  of  pre- 
served food,  the  BUed  tins  are  placed  In  the  liquid 
which  is  to  be  u*e<\  as  a  preservative  and  are 
subjected  to  :i  vacuum,  whereby  air  is  withdrawn 
from  the  ceils  of  the  food  and  is  replaced  by  the 
preserving  liquid,  which  is  allowed  to  tin  the  tins 
completely;  they  are  then  sealed.— J.  H,  3. 

Fodder;  Process  for  preserving  green .    B.  0.  1! 

Marks,  London.  From  0,  Relnhardt,  Berne, 
Switzerland.  Eng.  Pat.  120,256,  ::1.10.17.  (Appl. 
15,887/17.) 

Sn  r.s.  Pat.  1,257,754  of  1918;  this  J.,  pus,  280  a. 

Milk-sterilising  apparatus,    V.  II.  Rogers,   London. 
U.S.  Pat.  1.-JS0.S.-.1,  s.  10.18.    Appl.,  16.8.17. 

SB  Eng.  Pat.  109,638  of  1910;  this  J.,  1917,  1101. 
Drying   fruit,    etc.    Eng.   Pat.   120,288.    Sea  I. 


XIXb.    WATER   PURIFICATION;   SANITATION 

Patknts. 

Filtering  and  purifying   water;  Device  for  . 

II.  Brlnck,  Assignor  to  <>.  II.  Krueger,  Los 
Angeles,  Cal.,  and  U.  B.  Gllne,  San  Francisco, 
Cal.     I'.S.  Pat.  1,279,240,  17.9.18.     Appl.,   5.7.17. 

Thk  apparatus  consists  of  a  cylindrical  filter-cham- 
ber with  a  hopper-shaped  bottom.  A  stand-pipe 
with  an  enlarged  base  Is  supported  a  little  waj 
above  the  bottom  of  the  hopper.    The  inlet  pipe 

is  near  the  top  Of  the  cylinder.  Horizontal  outlet 
pipes  are  arranged  cross-wise  near  the  lower  part 
of  the  cylinder  and  are  connected  to  openings  in 
the  side.  There  is  also  an  outlet  pipe  in  the  bottom 
Of  the  hopper.  All  the  outlets  lead  into  a  single 
pipe  provided  with  valves.  A  separator  is  placed 
in  the  space  beneath  the  stand-pipe  and  above  the 
outlet  in  the  bottom  of  the  hopper.— J.  II.  .1. 


Wati  i :  Processes  for  softening 

Minneapolis,    Minn..    I'.S. A. 

1.:.12  17      (Appl.   18,524/17.) 

Si  i  1  ,S.  Pat.  1,236,358  of  1018; 


— .    (i.  II.  Uecke, 
Eng.   Pat.  120,293, 

this  J.,  1918,  221  a. 


Water;  Apparatus  for  softening .    G.  II.  Uecke, 

Minneapolis,  Minn..  U.S.A.  Eng.  Pat  120,294, 
30.12.17.     i  Appl.  18,525/17.) 

Sh  U.S.  Pat.  1,255,359  of  1918;  this  J.,  mis.  221  ». 

Disinfectant  [formaldehyde"};  Process  of  liberating 
n    gaseous  A.    Eckmann,    Assignor    to 

Schwelz.  Serum-  nnd  Impflnstitut,  Berne, 
Switzerland.  U.S.  Pat.  1,279,624,  24.9.18.  Appl. 
1 1.7.15. 

Sn  Eng.   Pat.  9637  of  1915;  this  J..  1916,  941. 


XX.-ORGANIC   PRODUCTS  ;  MEDICINAL? 
SUBSTANCES  ;  ESSENTIAL  OILS. 

Cinchona  alkaloids.      I.  Oupretne,  hydroowpreine, 
ami  thyl  and  ethyl  esters.    O.  Glemsa 

and  3.  Halberkann.    Per.,  1918,  81,  1825—1838. 

Dihydhoct/pkeixe,    prepared    by    the    addition    of 
hydrogen  to  cupreine  in  the  presence  of  a  palla- 


dium or  nicked  catalyst,  has  ui.pt.  20-1°  C.  Hesse 
lAnnalcii,  1887,  2*1,  2X1)  gives  108°— 170°  C. 
Cupreine       yields       nielhyU  uplcine       (quinine)      by 

methylatlon  by  methyl  sulphate  or  dlaeomethane. 
Methyldlhydrocnpretne  is  obtained  by  the  catalytic 
reduction  of  quinine  or  by  the  methylatlon  of 
dlhydrocuprelne.  Bthyldlhydrocnprelne  is  prepared 
by  similar  methods.  •  ('.  S. 

Oinchona  alkaloids.    XX.  Synthesis  of  guinotomnes. 

P.   Italic  and   K.   Kindler.     I'.cr..    1918,  61,  1300— 
1865. 

X-ltt:x»>M.iioM(M  XNGHOLEl  com:,  prepared  from  lieil- 
aoyldihydrociuchotoxine,   is  converted   into  its  ethvl 

ester,  0,,H  0,N,  b.pt.  268°  O.  at  IS  mm.,  which 
reacts  with  ethyl  cinehoninate  and  sodium  ethoride 
to  form  a  substance,  doubtless  the  /3-ketonlc  ester, 
the  hydrolysis  of  which  by  boiling  15%  hydro- 
chloric add  yields  dihydroeinchotoxine  (dihydro- 
Clnchonlclne).  Since  dihydroeinchotoxine  has  been 
converted  into  dlhydrodnchonlnone  and  the  latter 
can  be  reduced  to  dihydrocinchoninc  and  dihydro- 
cinchonidine  (future  communication),  the  con- 
struction of  cinchona  alkaloids  from  derivatives 
of  the  quinollne  and  plperidlne  series  lias  been 
accomplished.     iSee  also  J.  ('hem.  Soc,  Jan.,  1919.) 

— C.  S. 

Strychnine  alkaloids.  XXIV.  Cause  of  tin-  violet 
reaction  of  cacotheline  and  of  nitre-compounds  of 
the  brucim  series  allied  in  it.  H.  Lenchs.  Ber., 
191S,  81,  1375—1389. 

Tin:  methonltrate  of  the  cacotheline  base, 
C^iHji°tNs>ch»-nO».  obtained  by  the  action  of 
nitric  acid  on  niethy  Ibrucine,  is  a  nitrated  quinone. 
since  it  is  converted  into  the  oxinio,  0MH14OTN4CI, 
2H2o,  yellow  needles,  of  the  methochloride 
of  the  cacotheline  base  by  the  action  of 
hydroxylaniine     hydrochloride         It      is     converted 

by  a  hot  aqueous  solution  of  sodium  bisulphite 
into  a  methosulphlte  of  the  cacotheline  base, 
011Hai07N,,0H,.S0,H,  deep  violet  prisms.  The 
latter  contains  the  sulphite  group  in  complex 
union,  because  sulphur  dioxide  is  not  eliminated 
by  the  action  of  strong  acids,  and  is  a  nitrated 
quinol,  since  it  is  converted  by  nitric  acid 
into  a  reddish-yellow  inethosulphile,  0,,H,„0,N,. 
OH,.SO,H,  which  is  reconverted  into  the  violet 
compound  by  sulphurous  acid  or  other  reducing 
agents.  Apart  from  their  acidic  groups,  the  metho- 
nltrate and  the  violet  methOBUlphite  are  isomeric. 
The  conversion  of  the  former  into  the  latter  is, 
in  the  author's  opinion,  a  case  of  Intramolecular 
reduction.     (See   also    .1.    ('hem.   Soc,    Jan.,    1919.) 

— C.  S. 

Nitro-  and  amino-arylarsonle  acids.  \V.  A.  Jacobs, 
M.  Heidelberger,  and  1.  P.  Rolf.  J.  Amer.  Chem. 
Soc,  Piis.  40,  1580—1590. 

THE  prep. nation  of  a  number  of  nitro-  and  aniino- 
arylarsonic  acids  is  described;  the  nitrocompounds 
were  generally  obtained  by  Bart's  method  (Ger. 
Pat.  250,264;  Eng.  Pat.  568  of  1911;  this  J.,  1911, 
1087),  in  which  a  dlazo-  or  isodiazo-group  is  re- 
priced by  the  arsenic  add  residue.  The  pro- 
cedure is  particularly  serviceable  with  o-  and  p- 
nitroa mines:  with  m-nltroamlnes,  on  the  other 
hand,  the  yields  are  poor  though  better  with 
m-nltrotolykunines  than  with  m-nltraniline.  Re- 
duction of  the  nitro-  to  the  amlno-gronp  without 

disturbance  of  the  arsenic  acid  residue  was  con- 
veniently effected  With  cold  alkaline  ferrous 
hydroxide  solution  (compare  I'.enda,  Ber.,  1911,  44, 
3302).  The  following  compounds  have  been  pre- 
pared i>\  these  methods :— o-nltrophenylarsonic add, 
NO,.C6H4.AsO(OHt.,  m.pt.  .235°— 240°  C.  with  de- 
COmp.  (compare  Part,  luc.  cit.);  o-aminophenyl- 
arsonic  acid  or  o-arsanillc   acid   (compare  Benda, 
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loc.  cit.),  needles,  ni.pt.  153°  C. :  »i-arninophenyl- 
arsonic  acid  or  m-arsanilic  acid  (compare  Bertheini, 
this  J.,  1908,  622;  Bertheim  and  Benda,  Ber.,  1911, 
M.  3297),  colourless  rhombic  prisms,  m.pt.  213°— 
215°  C.  (decomp.);  p-nitropbenylarsonic  acid  (com- 
pare Bart.  loc.  cit.),  pale  yellow  aggregates  of 
minute  leaflets  which  do  not  melt  below  275°  C. ; 
p-aminophenylarsonic  acid  (p-arsanilic  acid); 
2-nitro-p-tolylarsonic  acid,  faintly  yellow  minute 
rods,  m.pt.  255° — 200°  C.  (decomp.j ;  2-amino-p- 
tolylarsonic  acid,  colourless  needles,  m.pt.  180°  C. 
after  softening  and  darkening;  6-nitro-O-tolyl- 
arsonic  acid,  pale  yellow  ueedles,  decomposing  at 
228° — 230°  C. :  6-amlno-o-tolylarsonic  acid,  rosettes 
or  plates,  decomposing  at  175° — 1S0°C;  5-nitro-p- 
tolylarsonic  acid  (compare  Miehaelis,  Annalen, 
1902,  320,  321),  cream-coloured  needles,  which  do 
not  melt  below  285°  C. ;  5-amino-p-tolylarsonlc  acid, 
microscopic  needles,  m.pt.  172° — 175°  C;  5-nitro-o- 
lolylarsonie  acid  (compare  Karrer,  Ber..  1915,  48, 
311),  m.pt.  201°— 263°  C.  after  melting  or  changing 
in  appearance  at  about  225°  C.  according  to  the 
rate  of  heating;  5-amino-o-tolylarsonic  acid,  cream- 
coloured  prisms,  decomposing  at  235° — 245°  C. ; 
4-nitro-o-tolylarsonic  acid,  minute  needles,  m.pt. 
2-35° — 210°  C.  (decomp.):  4-amino-o-tolylarsonic  acid, 
microscopic  needles,  decomposing  at  222° — 224°  C. 
(Benda  and  Kahn.  Ber..  190S,  41.  1075.  give  180° C); 
4-nitro-p-xylylarsonie  acid,  yellow  crystals,  'm.pt. 
290°  C.  (decomp.),  which  is  not  identical  with  t lie 
substance  obtained  by  Michaelis  (loc.  cit.)  by  the 
nitration  of  p-xylylarsonic  acid:  4-amino-p-xylyl- 
arsonic  acid  (compare  Benda  and  Kahn.  loc.  cit.), 
colourless  platelets,  m.pt.  213°— 214°  C.  (decomp.); 
S-amino-4-hydroxyphenylarsonic  acid,  decomposing 
at  290°  C.  after  darkening  and  softening  at  about 
220°  C— H.  \Y. 

Diethylaminoacetylsalicylic     acid;     Synthesis     of 

derivatives  of  .     P.  L.    Hahn  and  M.    Loos. 

Ber.,    1918,    51,   1430—1447. 

A  number  of  substances  were  prepared  partly  with 
the  object  of  obtaining  a  compound  having  certain 
advantages  over  aspirin.  (See  also  J.  Chem.  Soc, 
Jan..  1919.1— C.   S. 

Qlycerophosphoric    acid;    Synthesis    of     optically 

active  .    E.   Abderhalden  and   E.  Eichwald. 

Ber.,  1918.  51,  1308—1312. 
Phosphobyl  chloride  is  added  to  a  solution  of 
(7-a-bromohydrin  in  dry  pyridine  at  a  temperature 
below  -10°  O.  The  bromine  is  removed  by  means 
of  lithium  hydroxide  and  the  product  is  isolated 
as  nearly  pure  lithium  (/-glycerophosphate. 
HO.CH2.CH(OH).CHa.O.PO(OLi)  ,  [a]Dls=  +3-51° 
in  aqueous  solution.  "  Lithium  {-glycerophosphate 
lias  La]D18=-3-02°.  (See  alsfl  J.  Chem.  Soc,  Jan., 
1919.1—  C.  S. 

Propyleneglycol;  Optically  active and  optically 

active  8-hydroxyoutyric  acid.  E.  Abderhalden 
and  E.'  Eichwald.  Ber..  191s,  51.  1312— 1322. 
/3-CHLORO-n-PROPtLAMINE  was  resolved  by  (/-tartaric 
acid  and  the  (/-tartrate,  m.pt.  109-5°  C,  [a]D18=  + 
36-72c  fin  water),  was  converted  by  sodium  nitrite 
into  (/-o'-chloro-a-propanol.  b.pt.  40° — 11°  C.  at 
15  mm.  The  cbloropropanol  was  converted  by 
aqueous  potassium  hydroxide  at  50° — 70°  C.  into 
-/-propylene  oxide,  b.pt.  30-5°— 38°  C,  [a]D18  = 
+  12-72°.  which  by  treatment  with  anhydrous  formic 
acid  and  subsequent  hydrolysis  by  15%  hydrochloric 
acid  yielded  (/-propyleneglycol,  b.pt.  95°<\  at 
15  mm.,  La]D18= +13-71°  (in  water).  (/-Propylene- 
oxide  has  been  converted  through  /-/3-bromo- 
isopropyl  alcohol  and  /-/3-hydroxybutyronitrile  into 
I  he  biologically  important  /-/3-hydroxybutyric  acid, 
and      rf-/3-chloro-o-propaiiol     has     been      converted 


through  /-a-chloropropionic  acid  into  /-alanine,  and 
thus  the  conflgurative  relations  of  these  substances 
have   been  established.     (See  also  J.    ('hem    Soc. 
Jan..   1919.)— C.  S. 


Isoprenc;  Monohydrochloride  of  .     O    Aschan. 

Ber.,   191S,   51,    1303—1307. 

The  isoprene  monohydrochloride  described  by 
Bouchardet  in  1879  was  almost  certainly  lert.- 
isoamyl  chloride.  Isoprene  monohydrochloride, 
prepared  from  carefully  purified  isoprene  obtained 
from  (7-liinonene,  has  b.pt.  109°  ('.  and  sp.  gr. 
0-9335  at  20° C.  (See  also  J.  Chem.  Soc,  Jan., 
1919.)— C.  S. 


Formic  acid:  Rcducibilitii  of .     K.  A.  Hofmaim 

and  11.  Schibsted.  Ber.,  1918,  51,  1389—1398. 
In  spite  of  all  statements  in  the  literature  to  the 
contrary,  the  authors  have  never  obtained  more 
than  4°,,  of  the  expected  yield  in  their  attempts 
to  reduce  formic  acid  to  formaldehyde  and  methyl 
alcohol  by  hydrogen  under  the  most  diverse  experi- 
mental conditions.  (See  also  J.  Chem.  Soc.  Jan., 
1919.)— C.  S. 

Formaldehyde   and  methyl   alcohol;  Production  of 

from    formates.     K.    A.    Hofmann    and    H. 

Schibsted.    Ber.,  1918,  51,  1398— 141S.     (Compare 
preceding  abstract.) 

Metallic-  formates  are  able,  to  a  degree  dependent 
on  the  nature  of  the  particular  metal,  to  yield 
formaldehyde  according  to  the  equation  2II.CO„M  = 
M2C03  +  CH.,0.  The  temperature  at  which  a  "dis- 
tinct and  sustained  evolution  of  gas  from  the 
formate  begins  is  in  general  higher  the  more 
strongly  basic  is  the  metallic  oxide.  For  the  fol- 
lowing formates  the  temperatures  are  :  Cu,  170°  0. 
Pb,  195°— 200°  C. ;  Ni,  210°  C. :  Zn,  240°— 245°  C. 
Pe,  245°— 250°  C:  Mn.  295°— 300°  C;  Ba,  325°  C. 
Ca,  335°  C;  Mg.  340°— 345°  C;  Sr,  355°  C;  Li, 
355°  C;  Na,  355°  C;  K,  375°  C.  The  formaldehyde 
produced  experiences,  according  to  the  nature  of 
the  metalliferous  residue,  diverse  transformations, 
of  which  the  most  important  is  its  conversion  into 
methyl  alcohol  and  formic  acid.  The  vapour  of 
formic  acid,  with  or  without  hydrogen,  yields 
carbon  monoxide  and  steam  or  carbon  dioxide  and 
hydrogen  when  passed  over  a  chemically  unchange- 
able catalyst  at  a  sufficiently  high  temperature. 
Considerable  quantities  of  formaldehyde  and 
methyl  alcohol  are  produced,  however,  if  the  cata- 
lyst and  the  temperature  of  reaction  are  so 
selected  that  the  formation  of  a  formate  is  ren- 
dered possible.  Zinc  oxide  and  thoria  are  the  best 
catalysts  for  this  purpose.  (See  also  J.  Chem. 
Soc' Jan.,   1919.1— C.   S. 

Silver;  Recovery  of from  albumose-silver  solu- 
tions. Methods  for  the  analysis  of  these  solu- 
tion*. G.  Maue.  Chem.-Zeit.,  191S,  42,  513—515. 
Lakge  quantities  of  0-1%  albumose-silver  solutions 
are  now  used  in  certain  hospitals  and  the  recovery 
i.t'  the  silver  from  the  used  solution  is  of  import- 
ance. The  following  method  is  recommended  for 
the  purpose:— 360  litres  of  the  waste  solution  is 
treated  with  00  grms.  of  sulphuric  acid  mixed  with 
200  cc.  of  water,  and  19  grms.  of  sodium  chloride 
dissolved  in  200  cc.  of  water  Is  added:  the  pre- 
cipitate is  allowed  to  settle,  collected  on  a  filter, 
dried,  and  fused  with  a  mixture  of  potassium 
carbonate.  30,  sodium  carbonate,  30,  and  potas- 
sium nitrate,  15  grms.  While  still  fluid,  the  mix- 
ture is  poured  into  cold  water  and  the  metallic 
silver  is  collected.  The  cost  of  treating  300  litres 
of  the  solution  is  estimated  to  be  M.0-12;  the 
weight  of  silver  recovered  is  33-6  grms.  having  it 
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mine  ol  m.i.;t.y  An  alternative  method  consists 
in  precipitating  the  silver  with  ammonium 
thloeyanate  In  the  presence  of  sulphuric  acid;  the 
silver  thloeyanate  N  then  treated  ns  described. 
The  estimated  cosl  In  i  his  case  is  M.0-28.  To  deter- 
mine silver  in  albumose-atlver  solution,  the  silver 
Is  lirst  precipitated  as  metallic  silver  (by  reduction) 

or   as   b e    Insoluble   salt    which   is   fused    with 

alkali  carbonate  and  nitrate,  and  the  silver  is  then 
dissolved  In  nitric  add  and  titrated.  Methods 
using  the  following  reagents  j  leld  accurate  results  : 
Lactose  and  sodium  hydroxide,  tannin,  hydro- 
chloric add,  potassium  br Ide  and  sulphuric  acid. 

potassium  iodide  and  sulphuric  acid,  ammonium 
thloeyanate  and  nitric  acid,  potassium  ferrocyanlde 
and  acetic  acid.  Reduction  with  ferrous  sulphate, 
or  oxidation  of  the  organic  mailer  with  perman- 
ganate, gives  low  results. — W.  1*.  s. 


I',  ih  I/In  mini  mill  </;.  thylamine :  Preparation  of . 

i:     A.    Werner.       Chem.    Sue.    Trans..    1918,    113, 
880— MS. 

I-'ivr  litres  of  90'  alcohol  containing  490  grins,  of 
ammonia  was  treated  with  200  grins,  of  ethyl 
bromide  and  a1  intervals  of  2  days  eight  diminish- 
ing quantities  of  ethyl  bromide  were  added,  the 
last  quantity  being  66  grms.  and  the  total  quan- 
tity list;  gnus.  On  the  sixteenth  day  the  solution 
was  concentrated   until  nearly  all  the  ammonium 

br ide   had    separated;     it    was    then    evaporated 

to  dryness  al  ISO  C.  and  the  dlethylammonium 
bromide,   containing  only    about    .">",,   of  triethyl- 

aminoniuni  bromide,  was  separated  from  the  ethyl- 
ammonium  br ide  by  extraction  with  chloroform. 

Dlethylamine  quantitatively  displaces  the  tertiary 

amine  from  an  alcoholic  solution  of  triethyl- 
niiiiin. niiim  chloride,  and,  similarly,  ethylamine 
quantitatively  displaces  diethylamine.  The  three 
amines  were  .separated  by  fractional  addition  of 
sodium  hydroxide  to  an  aqueous  solution  of  the 
chlorides.  Trlethylamine  behaved  as  the  weakest 
base  and  the  ethylamine  as  tin' strongest,  behaviour 
which  is  contrary  to  the  commonly  accepted  view. 

— C.   S. 


Phenol    [cartworol]    from    tin-    leaves    of    Ooleus 

aniboinicus,  Lour  (C.  carnoSUS,  Hnssk).  F. 
Weehulzen.  Bee.  Trav.  Chirn.  Pays-Ras,  191S, 
37,  366—356. 

Thf.  fresh  herb,  Ooleus  amboinicus,  Lour,  gives  a 
small  yield  of  essential  oil,  25  <■<■■  from  120  kilos., 
which  contains  a   phenol    Identified  as  earvaerol. 

— W.   G. 

Odorous  tubstances;  Spontaneous  transformation  of 

solutions  of to  ii  colloidal  state  ii\i  exposure  to 

ultra-violet   light.       11.   Zwaardemaker  and    F. 

Hogewind.  Proc.  K.  Akad.  Weteiiseh.  Ainstel- 
dam.   1918,  21,  131-  137. 

Solutions  of  odorous  substances  in  water,  glycerol, 
or  parattin  on  keeping  slowly  pass  bate  colloidal 
solutions  which  strongly  exhibit  the  Tyndall  effect. 
The  change  is  accelerated  by  light,  and  particularly 

by  ultra  violet  light;  thus  a  change  which  is  effected 
in  M0  minutes  by  means  of  ultra-violet  light  requires 
several  weeks  in  daylight.  (See  also  J.  Chem.  Soe. 
Jan..    1919.)— J.    P.   S. 


Rhubarb  juice;  Composition  of .    A.  A.  Besson. 

Schweiz.  Ver.   anal.  Chem.,  Ma  v.   litis.    chem. 

Zeit.,  1918,   42,  527— 52s. 

The  following  results  were  obtai 1  on  the  analysis 

of  7  samples  of  rhubarb  juice  : — Total  solids,  23-45 
to    35-25;    reducing    substances.    4-5   to   12-7;    ash, 


41  to  mi;  ammonia-nitrogen,  0-13  to  0-46;  protein- 

nitrogen,   005   to    0-22;   oxalic  acid,    211    to  :;:,:;; 

tannin,  ltd.;  to  IK'.S  grin,  per  litre;  total  acidity 
164-5  to  2220  C.C.,  alkalinity  of  ash  420  to  82-8  C.C., 
and  free  organic  .Kids  160  I  tO  217.".  e.c.  of  A/1 
solution-   W.   P.   S. 


Trt/panoBomes;  Improved   method    for    recovering 

from  the  blood  of  rats  for  antigen  purposes 

in  connection  with   complement    fixation,     r.   11. 
Reynolds  and  II.  w.  Schoenlng.    ,T   Agrie   Res 
1918,  14.  573—676. 

The  hi 1  of  rats  which  have  been  Inoculated  with 

trypanosomes  for  the  purpose  of  the  preparation 

of  an  antigen  is  collected  in  sodium  citrate  solu- 
tion,  and   the  mixture    Is  strained    through   muslin 

ami  centrifuged  for  20  mine,  at  211110  revolutions 
per  min.  The  dear  liquid  is  drawn  off  and  centri- 
fuged again  to  recover  any  Irypanosomes  present. 
The  first  deposit  of  red  corpuscles  and  Irypano- 
somes is  agitated  with  distilled  water  for  20  mins. 
in  older  to  lake  the  corpuscles  completely.  The 
liquid  is  then  centrifuged  for  half  an  hour,  the 
red  solution  drawn  off,  and  the  deposit  of  trypano- 
somes is  agitated  with  physiological  salt  solution 
and  centrifuged  again.  The  supernatant  fluid  is 
discarded,  and  preserving  fluid  is  added  to  the 
deposited  trypanosomes  and  stirred  to  produce  a 
uniform  suspension,  which  is  then  stored  on  ice. 
Experiments  showed  I  hat  the  use  of  distilled  water 
to  lake  the  corpuscles  had  no  detrimental  effect 
on  the  antigen  value  of  the  I  rypanosomes,  and  the 
keeping  qualities  of  the  product  were  improved. 

—J.   H.  J. 


Mercury   as  a  conflict   poison.    G.    Rredlg.    Rer . 
1918.    81,    1477. 

The  poisouing  of  catalysts  by  mercury  (compare 
Paal  and  Hartmann,  this  J.,  1918,  500  a)  has  been 
previously  noticed  by  Rredlg  and  Rerneek  (Z. 
physik.  Chem.,  1899,  31,  .-,27;  compare  this  J.,  1900, 
1155)  and  others.— C.  S. 


Patents. 

Amy!  acetate;    Separation    of  from    ehloro- 

hydrocarbons.  G.  G.  Oberfell  and  II.  T.  I5oyd, 
Homer,  Ohio,  Assignors  to  The  Ohio  Fuel  Supply 
Co..  Pittsburgh,  Pa.  U.S.  Pat.  1.278,198,  10.9.18. 
Appl.,  22.1.1S. 

Synthetic  amy]  acetate  and  its  homologues,  pre- 
pared by  the  esieriiic.it  ion  of  chloro-hydrocarbons 
of  the  olefine  or  naphthene  series,  are  purified  by 
first  fractionally  distilling  the  esteriticd  product, 
thereby  separating  the  unsaturated  olefine  hydro- 
carbons formed  in  the  reaction,  then  treating  the 
residue  formed  by  the  decomposition  of  the  Chloro- 
coiiipounds  during  esteri flea t ion  with  sulphuric 
acid,  which  dissolves  the  amyl  acetate  and  its 
homologues,  leaving  the  other  constituents,  then 
separating  the  two  layers  and  treating  the  amy] 
acetate  solution  to  separate  the  amy]  acetate  and 
its  homologues  from  the  sulphuric  acid.— J.  F.  P.. 


Camphylcarbinol;    Production  of  .    11.   Rupe, 

Rasle.    Ger.  Pat.  307,357,  3.6.10. 

Alcoholic,  aqueous  alcoholic,  or  acetic  acid  solu- 
tions of  oxymetliylenecamphor,  or  aqueous  solu- 
tions of  its  neutral  alkali  salts,  are  reduced  by 
hydrogen  under  normal  pressure,  in  presence  of 
finely  divided  nickel  or  cobalt.— J.   H.   I, 


Catalytic  substances.    Ger.  Pat.  307,380.    See  VII. 
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XXI.-PHOTOGRAPHIC  MATERIALS  AND 

PROCESSES. 

[Photographic]  developing  agents;  Examination  of 

organic  .       H.  T.   Clarke.       Communication 

from     Eastman     Kodak     Research    Laboratory. 
Brit.  J.  Phot.,  1918,   65,   499—503. 

A  sciieme  is  outlined  for  the  identification  of  16  of 
the  commoner  developing  agents,  arranged  in  4 
groups  according  to  their  solubility  in  water, 
ether,  and  alcohol.  Detailed  descriptions  are  given 
of  the  characteristic  reactions  of  each  for  quali- 
tative examination  and  methods  for  quantitative 
estimation  of  most  of  them  both  singly  and  in 
mixtures.  A  number  of  typical  analyses  of 
developers  actually  on  the  market  are  also  given 
showing  in  some  cases  a  very  considerable  devia- 
tion from  a  reasonable  standard  of  purity.  For 
example  a  developer  containing  over  50%  of  lead 
chloride;  a  developer  "identical  to  metol "  con- 
taining 52%  of  quinol  and  only  32-8%  p-methyl- 
aminophenol  sulphate;  metol  substitutes  contain- 
ing respectively  33%  of  sucrose,  25-5%  of  pyrogallol 
with  73-4%  of  sodium  sulphite,  85%  of  ammonium 
p-toluenesulphonate,  and  in  two  cases  no  methyl- 
ated product  at  all.  Numerous  other  adulterants 
were  found,  a  list  of  25  being  given  including 
starch,  sucrose,  citric  acid,  and  various  inorganic 
salts—  B.   V.  S. 

Patents. 

Colour  photograph;/.     P.  E.  Ives,  Philadelphia,  Pa. 
U.S.   Pat.    1,27S,007,   10.9.1S.     Appl.,    20.2.17. 

Two  colour-selection  negatives,  e.g.  red  and  green, 
are  first  obtained.  From  the  "red"  negative  is 
then  obtained  a  blue-green  positive  and  from  the 
"  green  "  negative  a  diapositive  in  some  suitable 
colour  contrasting  with  the  blue-green.  The  blue- 
green  film  is  then  re-sensitised,  exposed  through 
the  diapositive  in  register  with  it.  and  the  image 
toned  red. — B.  V.  S. 

Colour  photograph  or  film  and  method  of  produc- 
ing the  same.  P.  E.  Ives,  Philadelphia,  Pa. 
U.S.    Pat.  1,278,068,    10.9.1S.     Appl.,   9.10.17. 

A  transparent  support  provided  with  a  film  con- 
taining a  sensitive  silver  salt  is  exposed  through 
the  support,  developed,  etc.,  then  re-sensitised, 
exposed  on  the  face,  and  developed  to  form  a 
blue-green  image.  The  silver  image  at  the  back 
is  then  copper-toned  to  a  red  colour. — P..  V.  S. 


Coloured    [photogrupliic]    images;   Process   of   pro- 
ducing   .     E.  R.  Bullock,  Assignor  to  Eastman 

Kodak  Co.,  Rochester,  N.Y.     U.S.  Pat.  1,279,248, 
17.9.18.     Appl.,  7.3.17. 

A  metallic  image  is  oxidised  and  then  reduced  by 
an  organic  compound  which  forms,  in  the  reduc- 
tion process,  an  insoluble  coloured  compound.  For 
example,  a  silver  image  is  converted  to  the  ferri- 
cyanide  by  the  action  of  potassium  ferricyanide 
and  permanganate  and  then  reduced  by  benzidine 
chloride.  The  silver  salt  is  removed  by  fixing  in 
"  hypo  ■'  with  the  addition  of  a  small  quautity 
of  an  oxidising  agent  such  as  chromate. — B.  V.  S. 

Tinting    process    [for    photographs]    and    product 
thereof.    J.    I.    Crabtree,    Assignor    to    Eastman 
Kodak  Co.,  Rochester,  N.Y.     U.S.  Pat.  1,279,270, 
17.9.1S.    Appl.,   25.1.17. 
The  gelatin  of  a  photograph  with  an  opaque  image, 
such  as  silver,  is  tinted  by  treatment  first  with  a 
solution    of    a    suitable   metal   and    then   with    a 
solution  of  a  suitable  precipitant,  the  coloured  pre- 
cipitate formed  in  this  way  being  so  finely  divided 
as  to  be   practically   transparent.— B.  V.  S 


XXII.- EXPLOSIVES  ;    MATCHES. 

Explosives  Physical  Laboratory  of  the  Bureau   of 

Mines;    Methods  for  routine    work   in    the  . 

S.  P.  Howell  and  J.  E.  Tiffany.  U.S.  Bureau 
of  Mines.  Tech.  Paper  ISO,  191S.  63  pages. 
Descriptions  are  given  of  the  methods  used  for 
determining  the  suitability  of  explosives  for  use  in 
gaseous  and  dusty  coal  mines  and  in  metal  mines, 
tunnels,  quarries,  and  engineering  operations. 

Patents. 

Propellant-explosives;  Gelatinised and  process 

of  preparing  same.  F.  L.  Nathan,  W.  Rintoul, 
and  P.  Baker,  Stevenston,  Assignors  to  Nobel's 
Explosives  Co.,  Ltd.,  Glasgow.  U.S.  Pats. 
1,2S0,27S  and   1,280,279,  1.10.18.    Appl.,   20.2.14. 

See  Eng.  Pats.  12,743  and  12,746  of  1912;  this  J., 
1913,  991. 

Explosive.    A.    Segay,  Ware.     U.S.   Pat.  1,280,563, 
1.10.18.    Appl.,    7.8.17. 

See  Eng.  Pat.  113,083  of  1917;  this  J.,  1918,  390 a. 


XXIII.-ANALYSIS. 

Silver-asbestos,  lead  chromatc-asbestos,  and  lead- 
peroxide  asbestos  [for  use  in  combustions]. 
O.  Binder.    Chern.-Zeit,   1918,   42,   522. 

The  use  of  silver-asbestos  is  recommended  in  place 
of  silver  foil  for  the  removal  of  chlorine  in  com- 
bustion analyses.  It  is  prepared  by  reducing 
ammoniacal  silver  nitrate  solution  with  metallic 
zinc,  washing  and  drying  the  finely-divided  pre- 
cipitated silver,  and  then  mixing  it  with  ignited 
asbestos.  A  mixture  of  asbestos  and  lead  chro- 
mate or  lead  peroxide  is  useful  for  the  absorption 
of  sulphur  compounds. — W.   P.   S. 

D  ruin  'I  of  /da  lit  materials  at  different  tempera- 
tures. G.  Andre.  Bull.  Soc.  Chim.,  1918,  23, 
430—437. 

The  loss  of  water  from  plant  materials,  such  as 
leaves  or  buds,  when  dried  at  120°  C.  in  a  current 
of  dry  air,  proceeds  rapidly  at  first  but  soon  slows 
down  and  there  is  a  very  slow  but  continuous  loss 
over  a  long  period  of  time.  There  is  very  little 
loss  of  organic  matter  during  the  drying  at  120°  C. 
in  a  current  of  dry  air. — W.  G. 

Metals;  Electrolytic  determination  of  — —  uitliout 
the  use  of  an  external  current.  M.  Francois. 
Comptes  rend.,  1918,  167,  725—727. 
A  self-contained  cell  may  be  constructed  by  plac- 
ing a  strip  of  nickel  across  the  top  of  a  platinum 
crucible  and  suspending  a  zinc  rod,  5  mm.  in 
diam.,  from  this  strip;  the  lower  end  of  the  rod 
extends  nearly  to  the  bottom  of  the  crucible.  It 
is  necessary  to  amalgamate  the  zinc  rod  at  least 
24  hrs.  before  it  is  used  and  during  use  it  is 
provided  with  a  filter-paper  jacket  held  in  position 
by  cotton  thread.  For  the  deposition  of  silver  or 
gold,  the  salt  is  dissolved  in  2  c.c.  of  water  in 
the  crucible  and  9  c.c.  of  10%  potassium  cyanide 
solution,  5  c.c.  of  potassium  hydroxide  solution 
(36°  B.,  sp.  gr.  1-332),  and  2  c.c.  of  ammonia  (22°  B., 
sp  gr.  1-18)  are  added.  In  the  case  of  mercury  the 
crucible  should  contain  20  c.c.  of  10%  sulphuric 
acid  and  0-5  grin,  of  potassium  iodide.  The  metals 
are  deposited  on  the  surface  of  the  platinum 
crucible;  the  time  required  is  24  hrs.,  and  the 
deposition  is  quantitative.— W.  P.  S. 
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Uermanium ;  Separation   o/ /rom   arsenic,   by 

dintillntion  of  llu-  chloride  in  the  presence  of  a 
ihruwaic.  P.  10.  Browning  and  s.  B.  Scott. 
Amor.  J.  Sci.,   1918,  *6,  S6S— 665. 

AjtoxBKB  modification  of  Buchanan's  method  (see 
iiiis  .t.,  1917,  1186)  Is  described,  chromic  add  being 
used  in  place  of  permanganate  or  chlorate  to 
oxidise  the  nrsenlous  add.    The  substance  contain 

ittg  germanium  o\ide  and  Mot   more  than   0-26  gim, 

.it'  arsenious  o\ide  is  warmed  in  a  Mask  Willi 
.",  e.o.   of   10',,    |ioiassiuin    bichromate    solution    and 

n  few  drops  <>f  sulphuric  add.  About  10  e.c.  of 
concentrated  hydrochloric  add  is  Hun  added  and 
the  mixture  distilled;  a  current  of  carbon  dioxide 
Is  passed  through  the  apparatus  during  the  tlis- 
i  illation  to  facilitate  distillation  of  the  volatile 
germanium  chloride  and  to  remove  any  chlorine 
which  might  result  from  the  action  of  the  hydro- 
chloric add  on  the  excess  of  chromic  acid.  The 
distillate  is  tested  with  hydrogen  sulphide,  a  white 
precipitate  of  germanium  sulphide  being  obtained 
in  the  presence  of  as  little  as  00003  grm.  of  ger- 
manium oxide. — W.  1'.  S. 


Nitrogen;  Pregl's  micro-estimation   of  .       II. 

Fischer.     Her.,     1918,    51,    1322-1312,-j. 

Untrustworthy  results  are  obtained  when  the 
nitrogen  in  difficultly  combustible  substances  is 
estimated  by  the  micro-Dumas  method  (compare 
Kraemcr.  this  .1..  1918,  526 a),  and  the  author 
now  nses  only  the  original  Pregl  method  ("Die 
i/unnt.  org.  ilikroanalyse,"  1917).  The  latter 
method  is  preferred  to  the  Lassaigno  lest  in  detect- 
ing nitro-en  in  rare  or  very  valuable  organic  com- 
pounds.— 0.    S. 

Temperature  of  gases.    Kreisinger   and    Bankley. 
Sec   I. 


Calorimeter     installation.       Davis     and     Wallace. 
See  Ha. 


Oxidation  of  carbon  monoxide.  Efofmann.  See  VII. 
Hydrogen  phosphide  in  hydrogen.  Soyer.  See  VII. 
Scrap  metals  and  cement  copper.    Binder.    See  X. 

Sulphur     in     rubier.      Stevens.      See    XIV. 

Tannin    estimation.    Lauffmann.    See    XV. 

Chromium   estimation.     I.aufluiann.     Sec  XV. 

Suit  arid iti/.    Stephenson.    See  XVI. 

Rate  sugars.    Home.    See   XVII. 

infraction    of    mill:,     Brit/.kor.     See    XIXa. 

Lactose    [in    milk].       Panchaud    and    Auerbach. 

Sec   XIXa. 

Iiutti  r  analysis.    Erculisse   and    Dackweller.    S<c 

XIXa. 
Albumose-silver  solutions.     Maue.     See  XX. 
Photographic  developers.     Clarke.     Sec  XXI. 
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Co.,  and 
20,044. 

Dec.  10. 


I.— GENERAL;  PLANT;  machinery. 

An  LIGATIONS. 

Barber.      Recovery   of   colloidal   mailers    from 
liquids.    19,888.    Dec.  2. 
Barron    and   Barron.    Impact   grinders.    20,263. 

Dec.  0. 

Bedford  and  Fuller.  Furnaces.  I'll, 734,  20,739. 
Dec.  12. 

Berry,  Hall,  and  Morgan.  Healing,  evaporating 
or  calcining   materials.    19,869.    Dec.   2. 

I'.ibby.    Furnaces  etc.    19,671.    Nov.  28. 

Christoffersen.  Fmuisi  lying  liquid  and  like  sub- 
stances.   20,108.    Dec.   I.    (Denmark, .28.9.17.) 

Davis  and  Twlgg.  Reversible  regenerative  gas- 
tired   furnaces.    20,466.    Dee.  9. 

Doner.  Filtering  device  for  centrifugal  separa- 
ting machines.  19,577.  Nov.  27.  (Sweden, 
22.11.17.) 

Frey  and  Ilcnz.  .Suppressing  formation  of  froth 
or  scum  when  boiling  liquids.  20,169.  Dec.  5. 
(Swttz.,  I..PJ.17.) 

Kcslncr    Evaporator   and    Engineering 

Reavell.      Apparatus  for   cooling  gases. 

Dec.  4. 

King  and  Rawson.   Calcination.    20,533. 

Lamb  ami  Pennington.    19,386.    See  II. 

MacDonald.  Production  of  extracts  from  vege- 
table  materials.    20,355.    Dec.  7.    . 

Uagrath.  Apparatus  for  treating  liquids  with 
gases.    20,270.     Dee.  6. 

O'Brien.  Continuous  fractional  distillation. 
20,705.     Dec.   L3. 

Fluperfect  Refrigeration  Co., 
paratus  for  making  ice.    20,324. 

Wake.       Grinding,     crushing, 
mills.    19,770.    Nov.  29. 

Complete  Specobicattons  Accepted. 

12,291  (1917).  Goyvaerts,  Becquevort,  and 
Bossut.  Apparatus  for  fractional  distillation  of 
mixtures  of  liquids  not  miscible  with  water. 
(120,940.)     Dec.  11. 

16,355  (1917).     Brooke.     s<e  VII. 

17,004  (1917).  Bales  and  Walker.  Conveyor  and 
Its  application  to  drying,  mixing,  screening,  etc. 
(120,704.)     Dec.  4. 

17.982  (1917).     Smith.     See  II. 

is.. 'Mil    i  PUT).     Burns.     See    XI. 

18,626  (1917).  Hunter.  Dry  kiln.  (120,809.) 
Dec.  4. 

6062  (1918).    Darasse.    See  VII. 

6305  (1918).      Schar.     Grinding-mills.      (115.424.) 

Fee.     18. 

8011  (191S).  Turner.  Fractional  or  destructive 
distillation.     (120,854.)    Dec.  4. 

S1C1  (1918).  Carrier,  and  Carrier  Engineering 
Corporation.  Drying,  conditioning,  and  regulating 
the   moisture    1. intent    of    hygroscopic    materials. 

(121,060.)      Ilee.   11. 

12,966(1918).    Wilson.    Filters.    i,120,SG7.)    Dec.  4. 

II.— FUEL;  GAS;  MINERAL  OILS  AND  WAXES: 
DESTRUCTIVE      DISTILLATION;      HEATING; 
LIGHTING. . 

Aim  licatio.ns. 
Burnett.        Apparatus     for     washing     coal    etc. 
19,142.     Nov.  20. 


and    Ryder.        Ap- 

Dec.  7 
and    pulverising 
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Chrystal.    Producer  gas  plants.    19,940.    Dec.  3. 

<li  re.  Gas  generators.  20.098.  Dec.  4.  (Fr., 
4.12.17.1 

Climie  and  Lees.    Gas  producers.    20,390.    Dec  9. 

Climie  and  Lees.  Gas-producing  plant.  20,391, 
20,392.    Dec.  9. 

Colson.  Apparatus  for  synthetic  production  of 
gas  from  coal.     19,378.     Nov.  25.     (Fr.,  26.11.17.) 

Dalton.  Artificial  fuel  composition  and  process. 
19,645.     Nov.   28.     (U.S.,   12.1.1S.) 

Davis  and  Twigg.    20,450.    See  I. 

Dickinson  (Ashworth).  Apparatus  for  distilling 
or  cracking  heavy  oils  etc.    20,531.    Dec.  10. 

Findlater.  Apparatus  for  continuous  separation 
of  paraffin  wax  from  oil.     19,039.     Nov.  28. 

Ionides.    Heating  gaseous  fluids.    19,827.    Nov.  30. 

Iverson.     Gas-producers.    20,654.    Dec.    11. 

Lamb  and  Pennington.  Treatment  of  coal, 
water,  etc.,  and  removal  of  substances  therefrom. 
19.3S6.     Nov.  25. 

Marks  (Soc.  Franco-Beige  de  Fours  a  Coke). 
Treatment  of  gases,  producing  distillation,  coking, 
or  gasifying  coal  etc.     19,077.     Nov.  28. 

Murphy.  Manufacture  of  fuel  from  coke  etc. 
20.225.    Dec.  6. 

Smith.  Gas-producers.  19,097  and  20. 430. 
Nov.  28  and  Dec.  9. 

Temple.  Means  for  gasification  of  coal,  shale, 
etc.     20,8S0.     Dec.  14. 

Trusted.  Manufacturing  gas  and  obtaining  by- 
products.   20,002.     Dee.  3. 

Westinghouse  Lamp  Co.  Filaments  of  highly 
refractory  metal.    19.400.    Nov.  20.    (U.S.,  19.12.17.) 

Westinghouse  Lamp  Co.  Filaments.  19.595. 
Nov.  27.     (U.S.,  19.12.17.) 

Complete  Specifications  Accepted. 

15,445  (1917).  Walster  and  Walster.  Generating 
mil  gas  in  retorts.     (121,140.)    Dec.  18. 

1H.S79   (1917).     Baker.    See   VII. 

17,740  (1917).  Bamber.  Producer-gas  plants. 
(121,101.)     Dec.  18. 

I7.sr,s  (1917).  Penhale.  Motor  fuel.  (120,792.) 
Dec.  4. 

17,982  (1917).  Smith.  Cooling,  cleansing,  and 
filtering  devices  for  gas.     (121,177.)    Dec.  18. 

2445  (1918).     Hayashi  and  Kaisha.     See  XVII. 

6801  (1918).  Doyle.  Raising  and  drying  peat. 
(120,850.)     Dec.  4. 

8011  (1918).    Turner.     See  I. 

9977  (1918).  Zwillinger.  Converting  beehive 
coke  ovens  into  by-product  ovens.  (121,0S5.) 
Dec.  11. 

13,533  (1918).    Hanion.     Fuel.     (121,102.)    Dec.  11. 

III.— TAB   AND  TAR   PRODUCTS. 
Application. 
Barrett    Co.       Process    of    sulphonating    hydro- 
carbons    and     hydrocarbon     derivatives.       19,0S0. 
Nov.  28.     (U.S.,  5.1.18.) 

IV.— COLOURING  MATTERS  AND  DYES. 

Applications. 
Hart.     Production  of  water-soluble  dyes.    20,799. 
Dec.  13. 

Imray  (Soc.  Chem.  Ind.  in  Basle).     Manufacture 
of   mordant -dyeing  dyestuffs  etc.     20,534.     Dec.  10. 
Imrie    (Geigy  Soc.  Anon.).     Production  of  isatin 
and  its  substitution  derivatives.    20,250.    Dec.  0. 

V.—FIBRES;  TEXTILES;  CELLULOSE;  PAPER. 
Applications. 

Charlesworth.  Machines  for  drying  or  carbon- 
ising wool,  cotton,  etc.    20,500.     Dec.  11. 

Distillates,  Ltd.,  and  Jarmain.  Treatment  of 
etllnent  from  piece  etc.  scouring  processes.  20,859. 
Dec.    14. 


Soc.  Gen.  pour  la  Fabr.  des  Mat.  Plastiques.  Pre- 
paration of  nitrocellulose.  20,2S3.  Dec.  0.  (Fr., 
0.12.17.) 

Testrup,  and  Wetcarbonizing,  Ltd.  Hydrolysing 
cellulosic  materials.    19,3S9.    Nov.  25. 

Comtlete  Specifications  Accepted. 

17.008  (1917).  Frydensberg.  Obtaining  paper 
pulp  and  fibrous  material  from  sea-tang.  (120, 701. ) 
Dec.    1. 

18,181  (1917).  Knapp  and  Bartelds.  Utilising 
old  paper  for  producing  new  paper.  (111,860.) 
Dec.  18. 

7783  (1918).  Unkle  and  Griley.  Tub-beaters  for 
paper  pulp.     1 110, 095.)     Dec.  4. 


VI.— BLEACHING:    DYEING;    PRINTING; 
FINISHING. 

Applications. 

Devy.     Mercerisation.     20.090.     Dec.    12. 
Lord.       Apparatus  for  treating  hanks  of    yarn 
with  liquids.     20.110.     Dec.   5. 

Complete  Specifications  Accepted. 

6017  (1918).  Larivei.  Machinery  for  dyeing  and 
like  treatment  of  textiles.     (120,848.)    Dec.  4. 

7109  (191S).  Lord  and  Lord.  Machines  for  dye- 
ing, washing,  sizing,  scouring,  bleaching,  and  mer- 
cerising yarn  in  hank  form.     (121,075.)     Dec.  11. 

11,005  (1918).  Clavel.  Dyeing,  bleaching,  or  like 
treatment  of  cops.     (117,030.)    Dec.  11. 


VII.— ACIDS:  ALKALIS;  SALTS:  NON- 
METALLIC  ELEMENTS. 

Applications. 

American  Zinc  Lead  and  Smelting  Co.  20,208. 
See  XIII. 

Ashcroft.    20.714.     See  X. 

Audienne.  Heat-interehangers  for  gases  applic- 
able to  the  contact  process  for  making  sulphuric- 
acid.    20,339.     Dec.  7. 

Bainbridge.  Berry,  Ollander,  and  Smith.  Re- 
covery of  potash  salts  from  furnace  slag.  20,009. 
Dec.  3. 

Cain,  Couch,  aud  Powell.  Manufacture  of  potas- 
sium permanganate.    20,291.     Dec.  0. 

Hood.     Purification  of  sulphur.    19.5S5.    Nov.  27. 

Norske  Aktieselskab  for  Elektrokemisk  Indus!  ri. 
Production  of  alumina  from  clay  etc.  19,427. 
Nov.  26.     (Norway,  24.1.18.) 

Norske  Aktieselskab  for  Elektrokemisk  Industri. 
Removal  of  iron  from  solutions  containing  alumiu 
ium.    19,407.    Nov.   20.     (Norway,  23.2.18.) 

Ramen.     19,820.     See    X. 

Complete  Specifications  Accepted. 

13,017  (1917).  Clarke  and  Clarke.  Separation  of 
thorium  from  other  rare  earths  and  manufacture 
of  thorium  nitrate.     (120,748.)    Dec.  4. 

10,355  (1917).  Brooke.  Concentration  or  evapora- 
tion of  waste  acid  liquors.     (120,951.)    Dec.  11. 

10.S79  (1917).  Baker.  Recovery  and  utilisation 
of  the  cyanides  in  gas-works  by-products.  (120,759.) 
Dec.  4." 

3707  (1918).  Dutt  and  Dutt.  Manufacture  of 
alumina.     (120,S3S.)    Dec.  4. 

0002  (1918).  Darasse.  Catalytic  apparatus  for 
producing  oxychloride  of  carbon  and  other  sub- 
stances. "  (115,422.)     Dec.  18. 

9130  (1918).  Linder.  Manufacture  of  sulphate  of 
ammonia.     (121,082.)    Dec.  11. 

13,430  (191S).  Lytle.  Manufacture  of  lead 
arsenate.     (121,101.)    Dec.  11. 

14,359  (1918).  Dawson.  Manufacture  of  nitric 
acid.     (120.809.)     Dec.    4. 
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VIII.    GLASS!  CERAMICS. 
Aril  n  \i  [0N8. 

Bawtree.    Staining  glass   tor  signalling.    19,47-1 

26. 

British  Thomson-Houston  Co.  (General  Electric 
i'd. i.  Composition  tor  manufacture  of  glass. 
19,502.     Nov.  27. 

Curd.  Hydrogen  heated  glass  reservoir  furnace. 
Dec.  7. 

Foster  mikI  Sankey.  Manufacture  of  silica  bricks, 
tiles,  etc.     19,370.     Nov.   20 

t'oMI  I  I   II      Sl  !  .   II  1.    \l  ins-     A.  .  I -1-!H>. 

11,613  (1917).  ii. ■ward.  Peedlng  molten  glass 
from  furnaces  etc.     (120,744.)    Dec.   I. 

17,474(1917).  Splnasse  Drawing  glass.  (114,819.) 
Dec.  II. 

18.11C  (1917).  Eeldenheimer.  Treatmeni  of  clay. 
(121,191.)     Dec.  is. 

18,463  (1917).  Maddodc  and  Maddock.  Kilns  or 
ovens  for  use  in  making  pottery,  tiles,  etc. 
(121,198.)    Deo    is. 

IX.     BUILDING    MATERIALS. 

Applications. 
Boehin,  Ltd.,  and  Reiki.    20,513.     See  XIII. 

Mehta.      Manufacture  of  preservative  tor  w I 

etc.    19,988.    Dec.  ::. 

\      MBTALS;       MBTALL1  RGY;       INCLUDING 

ELECTRO-METALLURGY. 

Applications. 

Ac-inn.  Process  of  using  beat  decomposition  of 
nickel  carfoonyl  to  form  protective  coating  of  nickel 
on  surfaces  of  ozldlsable  metal  or  alloy.  20,72.'!. 
Dec.  12. 

Amalgamated  Zinc  (De  Bavays),  Ltd.,  and 
Ganelln.  Recovery  of  lead  and  silver  from  sul- 
phide ores  and  metallurgical  products.  20,701. 
Dec.  12. 

Ashcroft.  t'yelie  process  for  simultaneous  pro- 
duction  of  magnesium  metal  or  alloys  and  alkali 
chlorates.    20.71  i.    Dec.  12. 

I •••li abridge  and  others.     20,009.     Nee  VII. 

Charpy.      Eliminating  faults  due  to  piping  and 
Mioii  in  ingots  of  steel  etc.    20,377.    Dec.  7. 
(Fr.,   29.7.18.) 

Dunningham,  Hargreaves,  and  Hutckins.  Manu- 
facture  of  sodium.    2o.u:;-i.    Dec.  11. 

falser.  Tucker,  ami  Minerals  Separation,  Ltd. 
Concentration  of  ores.    20,541.    Dec.   ID. 

drover  ami  Wlgan.  AUiniiniiiiu  alloys.  20,292. 
Dec.  ii. 

Harris,  and  National  Metal  and  Chemical  Bank, 
Ltd.    Boasting  sulphide  ores.    19,993.    Dec.  •'.. 

Haywood.       Copper-alumlnlum     alloy.       20,550. 

Dee.     10. 

Imbery.  Hardening  ami  tempering  metals  and 
apparatus  therefor,    20420,  20,375,  20,886.    Dec.  5 

and    7. 

Leslie.  Apparatus  for  testing  hardness  of 
metals  el.-       19,806.      Dee.    2, 

McNab.     Metal.    20,692.     Dec.  12. 

.Metais  Disintegrating  Co.    Process  ami  apparatus 

for  disintegrating   metals.     I'll  iisn,    l'ii.OM.     Dee.    1. 
lI'.S..    20.12.17  I 

Moore.  Electric  metallurgical  furnaces.  20,:i7s. 
Dee.  7. 

Munden  and  Skllton.  Crucible  furnaces.  19,810 
Nov.  30. 

Queneau.  Treatment  of  tin  sulphide  ores  to 
separate   metallic  tin.     19,469.     Nov.  20. 

Ranicn.  Manufacture  of  burnt  ore  etc.  bricks. 
19.C,0t;.     Nov.  27. 

Ramen.  Obtaining  metals  from  end-lyes  contain- 
ing metal  chlorides.     19,826.     Nov.  30. 

Rossi.  Production  of  an  acid-proof  alloy,  uo.^m 
Dec.   13. 


Wesi  in-house  Lamp  Co  19,460  ami  19  595 
See  II, 

i'omi  i  i  11    Si  i  (  ii  i,  uin\  S  Ac  .  i  ,i  n  ,,. 
I  i,505    1 1917).     Jones.     ,n,  ,    xi 
16,197    (1917).    Jensen.    Preserving  metallic  sur 
es.     (121,150.)     Dec.    18. 

17,452  (1917).  Roberts.  Plating  sheet  metal 
(112,125.)     Dec.    11. 

17,973  (1917).  Mineral-,  Separation,  Lid.  Ap 
pa rntiiM  for  concentrating  ores.     (112,019.)    Dec.  Is 

802    (1918).      Tylor   and    Sons.    Gaunt,    While',    and 

B kfield     Smeltlng-furnaces.    (121,213.)    Dec.  18. 

2930  (1918).  Berglnnd.  Extraction  of  lead 
(114,303.)     Dec.    I. 

>'nlo    (1918).        Perry,   and    Industrial    Inventions, 

Ltd.  Production  of  malleable  iron  castings 
(121,074.)     Dec.    11. 

829  (1918).  Mackie.  Gold  concentrators. 
(121,253  i     Dec    is. 

10,026  (1918).  Bennett.  Furnaces  tor  the  heat 
treatmeni  of  steel.    (118,598.)    Dec.  is. 

XL— ELECTRO-CHEMISTRY. 
Applications. 

Elieson.    Accumulator   plates.     1.9,388.    Nov.    2.V 

F.I.A.T.  Soe.  Anon.  Electric  furnaces.  20,740. 
Dec.  12.     (Irak,  12.12.17.1 

Harrison.    Electric  furnaces.    20,858.    Dee.  n. 

Imbery.    Electric  muffle  furnaces.    20,375.    Dec.  7. 

\ioore.    20,878.    See  X. 

Soe.  Electro-M6tallurgique  Erancaise.  Electrodes 
for  electric  furnaces.  19.756.  Nov.  29.  (Fr., 
3.12.17.) 

Tumelty.    Insulating   materials.    20,489.    Dec.  10. 

Complete  Spb  uticahons  Accepted. 
15,505    (1917).    Jones.    Electric  muffle   furnaces. 

(120,944.)      Dee.    11. 

17,012   (1917).      Grammont.      Electric    furnaces. 

I  120,786.)      Dee.    4. 

18,102"  (1917).  chloride  Electrical  Storage  Co., 
ami  Heap.    Wood  separators  tor  secondary  electric 

batteries.      (121,188.)      Dec.     IS. 

18,349  1 1 : 1 1 7  > .      Burns.      Electrical  separation  of 

suspended  particles  from  gaseous  bodies.  (120,994.) 
Dee.     II. 

XII.     I  'ATS:    OILS;    WAXES. 
Applications. 
Blichfeldt.    2t).ii7'.i.    n.  ,    XIX. 

firth.  Treatment  of  soya  beans  for  recovery  of 
oil  and  production  id'  synthetic  milk  and  Hour. 
10.072.     Nov.   28. 

iioiiicrofi  ami  Maei hvaine.    Extraction  of  oil  by 

Volatile   solvents.      -JO,  [25.      lice,    0. 

King.   Treatment  of  oils  and  fats.    20,175.    Dee.  .1. 
Martin.     Hydrogenating    oils.     19,567.    Nov.   27. 

Park.  Washing  and  drying  copra.  19,001). 
Nov.    27. 

Warbiirlon.     Refining   oils.     20.7::.°..     Dec.   12. 

Completi    Specifications  accepted. 
13,435  (1917).      sizcr.     Apparatus  for  expressing 

oils  etc.  from  seeds,  nuts.  etc..  and  for  compress- 
ing    1  be     residuum    into     solid     form.         (120,747.) 

Dee.     I. 

17,886  il'.»17).  Escejej  Co.  Soaps  and  cleaning 
agents   for  use  in    laundries.      (lKI.OSO.)     Dec.   IS. 

17.000  1 10171.  Barton.  Oil-cake  and  like 
h.Mirauiie  presses.     I  120,000.1    Dec.    18. 

19,305    1  1017b     Superior  Oil  and  Process  Co.,   and 

Schuck.       Process    of    purifying    oily    materials. 

1120.S.20.1    Dec.  4. 

2445(1918).     Hayashi  and  Kaisha.     .See  XVII. 

3609(1918).     Norton.     .SVc  XIX. 

623  (1918).  Lockwood  and  Samuel.  Treatmeni  of 
faity  acids  or  their  metallic  salts,  and  manufac- 
ture of  oxidised  products  therefrom.  (121,237.) 
Dec.   IS. 
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XIII.— PAINTS;       PIGMENTS;       VARNISHES; 

RESINS. 

Applications. 

American  Zinc  Lead  and  Smelling  Co.  Pre- 
paring pigment  zinc  oxide.  20,208.  Dec.  5. 
(U.S.,   9.1.18.) 

Boehni,  Ltd.,  and  Reihl.       Manufacture  of  paint 
oils  for  cement,  concrete,  etc.    20,51.0.    Dec.  10. 
Complete  Specifications  Accepted. 

18,342(1917).  Peachey.  Plastic  or  solid  material 
applicable  also  as  varnish,  lacquer,  coating,  or 
dope.     Q21.194.)    Dec.  IS. 

4523  (19181.     Loekwood  and  Samuel.     See  XII. 

11,267  (1918).  Peachey.  Manufacture  of  a  plastic 
or  solid  material  applicable  also  as  a  varnish  coat- 
ing, dope,  or  lacquer.     (121,091.)    Dec.  11. 

XIV.— INDIA-RUBBER;  GUTTA-PERCHA. 

Complete  Specification  Accepted. 
147  (1918).      Jackson  (India  Rubber  Co.).      Pro- 
duction of  pigmented  rubbers.     (120,824.)     Dec.  4. 

XV.— LEATHER;    BONE;    HORN:    GLUE. 
Applications. 

Bonamico.  Tanning  hides.  20.077.  Dec  I 
(Italy,   4.12.17.1 

Channon.     Liquid  glue.    19,897.    Dec.  2. 

Dorr  Co.  Recovery  of  proteids  from  waste 
liquors  of  hide-treating  art.  20,284.  Dec.  (i. 
(U.S.,  2.3.1S.) 

Drury.    Leather  compositions.    19,902.     Dec.  2. 

Forster.  Treating  hides  and  skins  in  manu- 
facture of  leather.    20,401.    Dec.  9. 

Stocks.  Composition  in  lieu  of  leather  etc. 
19,763.     Nov.  29.     (Australia,  27.10.17.) 

Complete   Specification   Accepted. 
1S,176   (1917).     White.     Making  composition  from 
leather  scrap.     (120,802.)     Dec.   4. 

XVI.— SOILS;    FERTILISERS. 
Application. 
Allibon    and    Goulding.       Apparatus    for   maim 
facture  of  superphosphates  etc.    20.597.    Dec.  11. 

XVII.— SUGARS;  STARCHES:  GUMS. 

Applications. 

Goold  (American  Laundry  Machinery  Co.). 
Method  and  apparatus  for  preparing  starch. 
19,520.   19,529,  19,530.     Nov.  27. 

Martin.  Manufacture  of  lactose  or  milk  sugar. 
19,692  and  20.S30.    Nov.  2S  and  Dee.  13. 

Stephenson.  Treatment  or  handling  of  sugar 
cane.    20,609.     Dec.    11. 

Complete  Specification  Accepted. 

2115  (1918).  Hayashi  and  Kaisha.  Manufacture 
of  decolorising  carbon.     (121,035.)     Dec.  11. 

XVIII.— FERMENTATION     INDUSTRIES. 
Application. 
Wooldridge.    Brewing.    19.704  and  20,429.    Nov.  29 
and  Dec.  9. 

XIX.— FOODS:     WATER    PURIFICATION; 
SANITATION. 
Applications. 
Berry,   Mowbray,   and    Roberts  and  Co.     Manu- 
facture of  baking  powders  and  self-raising  flours. 
19,815.     Nov.    30. 

Blichfeldt.  Apparatus  for  manufacture  of  mar- 
garine,  etc.    20,079.     Dec.  4. 

Box.     Destruction  of  house  and  other  refuse  and 
recovering  useful  materials     20,427.     Dec.    9. 
Candy.     Purification  of  water.    20,671.     Dec.  12. 
Cronsive   and   Warnecke.     Manufacture  of  feed- 
ing stuffs  from  marine  plants.       20,197.       Dec.   5. 
(Sweden,  30.8.15.) 


Distillates,   Ltd.,  and  Jarmain.    20.S59.    See  V. 

Krskv.  Manufacture  of  artificial  milk.  19,073. 
Nov.  28.     (Holland,  5.1.17.) 

Erslev.  Improving  tobacco.  19,674.  Nov.  28. 
(Holland,   15.12.17.) 

Firth.    19,672.    See  XII. 

Fruited  Cereal  Co.  Prepared  health  food. 
19,984.     Dec.   3.     (U.S.,   4.12.17.) 

Fuessly,  Hepworth,  and  Wilton.  Softening, 
treating,   and  filtering  water.    20,216.    Dec.   0. 

Gee.    Animal  foodstuffs.    20,363.    Dec.  7. 

Hobley  and  Martin.  Treatment  of  salvage  flour, 
meal,  spoilt  cereals,  etc."  20,013 — 20,015.     Dec.  5. 

Lamb  and  Pennington.    19,386.    See  II. 

Liversedge.  Treatment  of  sewage  etc.  20,652. 
Dec.  11. 

MacDonald.     20.355.     See  I. 

Oxley.     Alimentary   product.    20,664.     Dec.  12. 

Tarrant.  Obtaining  substances  of  value  from 
sewage.     19,974.     Dee.   3. 

Complete  Specifications  Accepted. 

9291  ( 1917).  Satow.  Recovering  proteids  from 
vegetable  proteid-containing  material.  (121.141.) 
Dec.   18. 

17.142  (1917).  Spencer.  Preserving  and  sterilis- 
ing milk.  etc.     (120,963.)    Dec.  11. 

17,458  (1917).  Legg.  Process  of  curing  meats. 
(120.904.)     Dec.   11. 

18,044  (1917).  Wilson.  Apparatus  for  purifying 
water  and  other  liquids.     (121,180.)    Dec.  18. 

2123  (1918).  Revis,  Bolton,  Downs,  and  Bell- 
wood.  Tanks  or  containers  for  ripening  or  souring 
milk  or  cream  for  use  in  making  butter,  margarine, 
etc.     (121,033.)    Dec.  11. 

3609(1918).  Norton.  Manufacture  of  margarine. 
(120.836.1    Dee.  4. 

XX— ORGANIC     PRODUCTS;.    MEDICINAL 
SUBSTANCES;    ESSENTIAL  OILS. 
Applications. 
Barbet  et  Fils  et  Cie.,  and  Soc.  Anon,  de  Prod. 
(  Mm.     Etabl.     Maletra.        Manufacture     of    acetic 
ethers      20,042.     Dec.    11.     (Fr.,  20.10.17.) 
Barrett  Co.    19,686.     See  III. 
Langlev.     Siiecific  or  medical  compound.    20.702. 
Dee.   12.  ' 

Complete  Specifications  Accepted. 
10,184   (1917).    Marks   (Nagai).     Synthetic  drugs. 
(120,930.)     Dec.    11. 
4523  (1918).     Lockwood  and  Samuel.    See  XII. 

XXL— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 
Applications. 
Brown    and    Wellesley.       Production    of    colour 
photography     in     natural     colours    on     the    film. 
19,868.     Dec.   2. 

Rawlins.  Photographic  plates  or  negatives 
20,580.     Dee.   11. 

Complete  Specification  Accepted. 
4817    (1918).      Scott.      Coating   films  of  celluloid 
etc.      with      sensitised      photographic     emulsion. 
(121.054.)     Dec.    11. 

XXIL— EXPLOSIVES;    MATCHES. 
Applications. 
Marin.       Explosives.      20.1S0.      Dec.  5.      (Belg., 
12.  H.   17.) 

Soc.  Gen.  pour  la  Fabr.  des  Mat.  Plastiques. 
20,283.     See  V. 

XXIII.— ANALYSIS. 

Applications. 

Heathcote,  and  Rudge-Whitworth,  Ltd.  Means 
for  ascertaining  composition,  nature,  and  effect  of 
gases  and  vapours.    19,796.    Nov.  30. 

Leslie.     19,866.     See  X. 
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